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Peptideformulationsandmethodsofuse 

CROSS-REFERENCETORELATEDAPPLICATIONS 

ThisapplicationclaimsprioritytoU.S.ProvisionalApplicationNo.63/111,367,filedon 

9November2020,thedisclosureofwhichishereinincorporatedbyreferenceinitsentirety.  

5 SEQUENCELISTING 

TheinstantapplicationcontainsaSequenceListingwhichhasbeen submitted 

electronicallyinASCIIformatandisherebyincorporatedbyreferenceinitsentirety. Said 

ASCIIcopycreatedonOctober25,2021isnamed251110000157SL.txtandis1,169bytesin 

size.  

10 BACKGROUNDOFTHEINVENTION 

1. FieldoftheInvention 

Embodimentsofthepresentinventionrelatesgenerallytosyntheticpeptidesanduses 

thereoffortherapyanddiagnosticsandmorespecificallytopharmaceuticalformulationsofthe 

peptides including lipid-based formulations and formulations suitable for intravenous 

15 administration.  

2. Background 

The Complement System 

criticalroleasadefensemechanismagainstinvadingpathogensprimesadaptiveimmune 

20 responsesandhelpsremoveimmunecomplexesandapoptoticcells.Threedifferentpathways 

comprisethecomplementsystem:theclassicalpathwaythelectinpathwayandalternative 

pathway.C1qandmannose-bindinglectin(MIBL)arethestructurallyrelatedrecognition 

moleculesoftheclassicalandlectinpathwaysrespectively.Whereas1gMorclusteredJgGserve 

astheprincipalligandsforC1qMIBLrecognizespolysaccharidessuchasmannan.Ligand 

25 bindingbyC1qandIVIBLresultsinthesequentialactivationofC4andC2toformtheclassical 

andlectinpathwayC3-convertaserespectively.Incontrastalternativepathwayactivationdoes 

notrequirearecognitionmoleculebutcanamplifyC3activationinitiatedbytheclassicalor 

lectinpathways.Activationofanyofthesethreepathwaysresultsintheformationof 

1 

Thecomplementsystemanessentialcomponentoftheinnateimmunesystemplaysa
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inflammatorymediators(C3aandCSa)andthemembraneattackcomplex(MAC),whichcauses 

cellularlysis.  

Whilethecomplementsystemplaysacriticalroleinmanyprotectiveimmunefunctions 

complementactivationisasignificantmediatoroftissuedamageinawiderangeofautoimmune 

5 andinflammawwydiseaseprocesses.(RicklinandLambris"Complement-targaedtherapeutics.  

NatBiotechnol200½25(11):1265-75).  

Naturally occurringpeptides are essential signalingmoleculesthatplay critical 

physiologicalrolesinhumanbiologyintheformofneurotransmittershormonesgrowthfactors 

andanti-microbialsEl).Giventheirintrinsicspecificityandefficientpropertiesthisclassof 

10 moleculeshavereceivedconsiderableattentionashumantherapeuticsforavarietyofdisease 

indicationswithover60approvedfortherapeuticuseintheUSEuropeand/orJapanand155 

currentlyinclinicaldevelopmentasofMarch,2018E2).Theadvantageouspropertiesofpeptides 

providesasignificantadvantageoversmallmolecules(<500Da)whichoftensufferfrom 

toxicityandoff-targeteffects.Additionallycomparedtolargeprotein-basedmoleculessuchas 

15 humanizedmonoclonalantibodiespeptidestypicallyenjoylowcostsofmanufacturingandin 

manycasescanbesynthesizedchemicallythusavoidingcostlyandcomplexproductionand 

purification.Oftennaturallyoccurringpeptidescannotbedirectlytranslatedintotherapeuticuse 

duetosub-optimalchemicalandphysicalstabilityandpoorpharmacokinetics(half-life).Thusa 

numberoftechnologicalapproachestorationallydesignpeptidesintomoredmggablemolecules 

Aneedexistsforcomplementregulators.Ontheonehandthecomplementsystemisa 

vitalhostdefenseagainstpathogenicorganisms.Ontheotherhanditsuncheckedactivationcan 

causedevastatinghostcelldamage.Currentlydespitetheknownmorbidityandmodality 

associatedwithcomplementdysregulationinmanydiseaseprocessesincludingautoimmune 

25 diseasessuchassystemiclupuserythematosusmyastheniagravisandmultiplesclerosisonly 

twoanti-complementtherapieshaverecentlybeenapprovedforuseinhumans:1)eculizumab 

(SolirisTM)and2)ultomiris(RavulizumabTM)twohumanizedlong-actingmonoclonalantibodies 

againstC5usedinthetreatmentofparoxysmalnocturnalhemoglobinuria(PM-I)andatypical 

hemolyticuremicsyndrome(aHIJSjPM-Iandal-ILLS areorphandiseasesinwhichveryfew 

30 peopleareafflicted.Currentlynocomplementregulatorsareapprovedforthemorecommon 

2 

20 suitableforhumanadministrationarefrequentlyemployed.
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disease processesinwhich dysregulated complement activationplays pivotal role.  

Dysregulatedcomplementactivationcanplayaroleinbothchronicdiseaseindicationsandacute 

diseaseindications.  

Developingpeptidestoinhibitclassical lectinandalternativepathwaysofthe 

5 complementsystemisneededaseachofthesethreepathwayshavebeendemonstratedto 

contributetonumerousautoimmuneandinflammatorydiseaseprocesses.Specificblockadeof 

classicalandlectinpathwaysisparticularlyneededasbothofthesepathwayshavebeen 

implicatedinischemiareperfusion-inducedinjuryamongotherdiseasesinmanyanimalmodels.  

Humanswithalternativepathwaydeficienciessufferseverebacterialinfections.Thusa 

10 functionalalternativepathwayisessentialforimmunesurveillanceagainstinvadingpathogens.  

TheinventorshaveidentifiedanovelfamilyofpeptidesknownasPlC1(alsoreferredto 
S S 

asEPJCCpeptides).ThePICipeptidespossessmultipleanti-inflammatorypropertiesincluding 

inhibitionoftheclassicalpathwayofcomplementmyeloperoxidase(MPO)inhibition 

neutrophilextracellulartrap(NET)inhibitionaswellasintrinsicantioxidantandanti-microbial 

15 activity13-8J. TheprecursortothePlC1peptideswereinitiallybaseduponthefindingthatthe 

787aminoacidcapsidproteinsequenceofhumanastrovinistype1,anon-envelopedicosahedral 

RNAvirusthatisanendemicpathogencausinggastroenteritisinhumaninfants[9],couldinhibit 

activationoftheclassicalpathwayofcomplementEl0).  

ThePICl/EPLCCfamilyofmoleculescompriseacollectionofrationallydesigned 

pathwayofcomplementmyeloperoxidaseinhibitionneutrophilextracellulartrapinhibitionand 

antioxidantactivity. TheoriginalPlC1 peptideisa 15 aminoacidpeptidesequence 

IALILEPJCCQERAA(SEQIDNO:1),derivedfromascrambledastroviralcoatprotein.The 
S 

originalPICipeptidehasbeenmodifiedwithaC-terminalmonodisperse24-merPEGylated 

25 moiety(JALTLEPJCCQERAA-dPEG24PA-dPEG24'SEQIDNO:2),increasingitsaqueous 

solubility.AsarcosinesubstitutionscanofSEQIDNO:2revealedthatreplacementof 

isoleucineatpositionSwithsarcosineresultedinapeptideJALJLEP(Sar)CCQERAA(PA

I8SarSEQlIDNO:3)thatwaswatersolublewithoutPEGylation(asdescribedinU.S.Patent 

No.10,005,818).SolubilitystudiesshowedthatthePA-ISSarpeptidewasamphipathic.Different 

30 formulationsofthePA-ISSarpeptideweredevelopedincludinglipid-basedformulationsand 

3 

20 peptideswithseveralanti-inflammatoryfunctionalpropertiesincludinginhibitionoftheclassical
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formulationssuitableforintravenousadministration.DifferentformulationsofPA-dPEG24were 

alsodevelopedincludingformulationssuitableforintravenousadministration.  

BRIEFSUMMARYOFTHEINVENTION 

5 AsspecifiedintheBackgroundSectionthereisagreatneedinthearttoidentify 

technologiesforpeptide-basedinhibitorsofthedifferentpathwaysofthecomplementsystem 

andusethisunderstandingtodevelopnoveltherapeuticpeptides.Thepresentinventionsatisfies 

thisandotherneeds.Embodimentsofthepresentinventionrelategenerallytosyntheticpeptides 

andmorespecificallytopharmaceuticallyusefulformulationsofthesyntheticpeptides 

10 includingforexampleandnotlimitationlipid-basedformulationsofthesyntheticpeptides 

particularlypeptidesthatarepresentinorassociatedwithlipidmicellesandformulationsthat 

aresuitab1eforintravenousadministrati C 

Inoneaspectthepresentinventionprovidesacompositioncomprisingatherapeutically 

effectiveamountofSEQIDNO:3andalipid-basedcarrier.Insomeembodimentsthelipid

15 basedcardercompriseslipidmicelles.Insomeembodimentsthelipid-basedcarriercomprisesa 

lipidemulsione.g.,Intralipid®carrier.unsomeembodimentstheIntralipid®carderispresent 

inanamountofabout100~ toabout200ow/v.  

Inarelatedaspect thepresentinventionprovidesacompositioncomprisinga 

20 Insomeembodimentstheatleastoneexcipientissuitableforintravenousadministration.In 

someembodimentstheatleastoneexcipientisselectedfromthegroupconsistingofacitrate 

anascorbateaminoacidsandcombinationsthereofInsomeembodimentsthecitrate 

comprisessodiumcitrate.InsomeembodimentsthecitrateispresentinanamountofaboutP 0 

w/vtoabout50ow/v.Insomeembodimentstheascorbatecomprisessodiumascorbate.Insome 

25 embodimentstheascorbateispresentinanamountofaboutV 0 w/vtoabout50ow/v.Insome 

embodimentstheaminoacidscompriseL-methionine.Insomeembodimentstheaminoacids 

arepresentinanamountofaboutOOl"ow/vtoabout50ow/v.  

InsomeembodimentsofanyofthecompositionsdescribedhereinSEQIDNO:2or 

SEQlIDNO:3ispresentinanamountofabout0.001toabout200milligramsperkilogram 

4 

therapeuticallyeffectiveamountofSEQIDNO:2orSEQIDNO:3andatleastoneexcipient.
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(mg/kg)ofbodyweight.InsomeembodimentsofanyofthecompositionsdescribedhereinSEQ 
IDNO:2and/orSEQIDNO:3ispresentS 

inanamountofabout5toabout160mg/kg.Insome 

embodimentsofanyofthecompositionsdescribedhereinSEQIDNO:2orSEQIDNO:3is 

presentinanamountofabout1mg/mitoabout100mg/mi. Insomeembodimentsofanyofthe 
S 

5 compositionsdescribedhereinSEQIDNO:2orSEQIDNO:3ispresentinanamountofabout 

10mg/mitoabout80mg/mi.  

Inarelatedaspectthepresentinventionprovidesamethodofalteringcytokine 

expressioncomprisingadministeringtoasubjectinneedthereofanyofthecompositions 

describedherein.Insomeembodimentstheadministrationcomprisesparenteraladministration.  

10 Insomeembodimentstheadministrationcomprisesintravenousadministration.  

Inarelatedaspectthepresentinventionprovidesamethodoftreatingorpreventinga 

diseaseorconditioncomprisingadministeringtoasubjectinneedthereofanyofthe 

compositionsdescribedherein.Insomeembodimentstheadministrationcomprisesparenteral 

administration.Insomeembodimentstheadministrationcomprisesintravenousadministration.  

15 Theseandotherobjectsfeaturesandadvantagesofthepresentinventionwillbecome 

moreapparentuponreadingthefollowingspecificationinconjunctionwiththeaccompanying 

descriptionciaimsanddrawings.  

BRIEFDESCRIPTIONOFTIlEDRAWINGS 

20 specificationillustrateseveralaspectsdescribedbelow.  

Figure1showsthatPA-ISSar(alsoreferredtohereinasRLS-OO88)formulatedin 

Intralipid®(alsoreferredtohereinaslipo-RLS-0088)inhibitedcomplementactivationtothe 

samedegreeasRLS-0088formulatedinhistidinebuffer.Valuesarerepresentedasapercentof 

thepositivecontrolwhichconsistsofhuman0seraandABredbloodcellsinGVBS'~buffer.  

25 Datashownaremeanofn-4±Standarderrorofthemean.  

Figures2A-2Bshowthatintravenous(IV)administrationoflipo-RLS-OO88inhibited 

complementactivationwithahigherfunctionalityovertimerelativetoRLS-OOSS.MaleWistar 

ratswithindwellingjugularcatheterswereadministered200mg/kgRLS-0088inIntralipid®or 

RLS-OO88inhistidinebufferat200mg/kgofthecompoundasasinglebolusIVinfusion.At 

5 

TheaccompanyingFigureswhichareincorporatedinandconstituteapartofthis
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varioustimepointsafterinfusion(0.5,2,5,60,120,and240minutes),analiquotofbloodwas 

drawnandplasmaisolatedandfrozenat-70Cpendinganalysis.TheC1qbindingassaywasthen 

performed.Figure2AshowstheresultsoftheC1qbindingassaywithaY-axismaximumvalue 

of6mg/miRLS-0088,whileFigure2BshowsthesameresultswithaY-axismaximumvalueof 

5 0.8mg/miRES-QOSS.  

Figures3A-3Bshowstheeffectofdifferentexcipientsontheinhibitionofhemolytic 

activityofP15-0071(3A)andRLS-0088(3B)intheABOincompatibilityCHSO-typeassay.  

Dataarethemeansofn 3independentexperiments-HSEM.  

Figure4showstheappearanceofdifferentRLS-OO88formulationswhereFdenotesa 

10 freeze-thawedformulationandLdenotesalyophilizedformulation.  

Figure5showstheappearanceofdifferentRLS-0071formulationswhereFdenotesa 

freeze-thawedformulationandLdenotesalyophilizedformulation.  

DETAILEDDESCRIPTIONOFTHEINVENTION 

AsspecifiedintheBackgroundSectionthereisagreatneedinthearttoidentify 

15 technologiesforpeptide-basedinhibitorsofthedifferentpathwaysofthecomplementsystem 

andusethisunderstandingtodevelopnoveltherapeuticpeptides.Thepresentinventionsatisfies 

thisandotherneeds.Embodimentsofthepresentinventionrelategenerallytosyntheticpeptides 

andmorespecificallytopharmaceuticallyusefulformulationsofthesyntheticpeptides 

20 particularlypeptidesthatarepresentinlipidmicellesandformulationsthataresuitablefor 

intravenousadministration.  

Tofacilitateanunderstandingoftheprinciplesandfeaturesofthevariousembodiments 

oftheinventionvariousillustrativeembodimentsareexplainedbelow. Althoughexemplary 

embodimentsoftheinventionareexplainedindetailitistobeunderstoodthatother 

25 embodimentsarecontemplated.Accordinglyitisnotintendedthattheinventionislimitedinits 

scopetothedetailsofconstructionandarrangementofcomponentssetforthinthefollowing 

descriptionorexamples.Theinventioniscapableofotherembodimentsandofbeingpracticed 
S 

orcarriedoutinvariousways. Alsoindescribingtheexemplaryembodimentsspecific 

terminologywillberesonedtoforthesakeofclarity.  

6 

includingforexampleandnotlimitationlipid-basedformulationsofthesyntheticpeptides
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Itmustalsobenotedthatasusedinthespecificationandtheappendedclaimsthe 

singularforms"a,,, "an and"the"includepluralreferencesunlessthecontextclearlydictates 

otherwise.Forexamplereferencetoacomponentisintendedalsotoincludecompositionofa 

pluralityofcomponents.Referencestoacompositioncontaining"a~~constituentisintendedto 

5 includeotherconstituentsinadditiontotheonenamed.Inotherwordstheterms"a," "an and 

"the"donotdenotealimitationofquantitybutratherdenotethepresenceof"atleastone of 

thereferenceditem.  

Asusedhereinthetermccand/o?'maymeanccand,"itmaymean'Cor, itmaymean 

exclusive-or'~ itmaymean"one,, Sitmaymean somebutnotall,"itmaymean"neither 

10 and/oritmaymeanboth."Theterm"or,, Sisintendedtomeananinclusive"or.  

Alsoindescribingtheexemplaryembodimentsterminologywillberesortedtoforthe 

sakeofclarity.Itisintendedthateachtermcontemplatesitsbroadestmeaningasunderstoodby 

thoseskilledintheartandincludesalltechnicalequivalentswhichoperateinasimilarmannerto 

accomplishasimilarpurpose. Itistobeunderstoodthatembodimentsofthedisclosed 

15 technologymaybepracticedwithoutthesespecificdetails. Inotherinstanceswell-known 

methodsstructuresandtechniqueshavenotbeenshownindetailinordernottoobscurean 

understandingofthisdescription. Referencesto oneembodiment" "anembodiment," 

exampieembodiment,""someembodiments,""certainembodiments," "vanousembodiments," 

etc.indicatethattheembodiment(s)ofthedisclosedtechnologysodescribedmayincludea 

"U 

particularfeaturestructureorcharacteristic. Furtherrepeateduseofthephrase inone 
embodiment'doesnotnecessarilyrefertothesameembodimentalthoughitmay.  

AsusedhereinthetermIaboutII shouldbeconstruedtorefertobothofthenumbers 

specifiedastheendpoint(s)ofanyrange.Anyreferencetoarangeshouldbeconsideredas 

25 providingsupportforanysubsetwithinthatrange.Rangesmaybeexpressedhereinasfrom 

"about"or approximately"or substantially"oneparticularvalueand/orto"about"or 

approximately"or substantially"anotherparticularvalue. Whensucharangeisexpressed 

otherexemplaryembodimentsincludefromtheoneparticularvalueand/ortotheotherparticular 

value.Furthertheterm'about"meanswithinanacceptableerrorrangefortheparticularvalue 

30 asdeterminedbyoneofordinaryskillintheartwhichwilldependinpartonhowthevalueis 

7 

20 particularfeaturestructureorcharacteristicbutnoteveryembodimentnecessarilyincludesthe
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measuredordeterminedi.e.,thelimitationsofthemeasurementsystem.Forexample,"about" 

canmeanwithinanacceptablestandarddeviationperthepracticeintheart. Alternatively, 

"about"canmeanarangeofupto+2000, preferablyupto+100o morepreferablyupto+50o 

andmorepreferablystilluptoI10oofagivenvalue.Alternativelyparticularlywithrespectto 

5 biologicalsystemsorprocessesthetermcanmeanwithinanorderofmagnitudepreferably 

within2-foldofavalue.Whereparticularvaluesaredescribedintheapplicationandclaims 

unlessotherwisestatedtheterm"about?:1 isimplicitandinthiscontextmeanswithinan 

acceptableerrorrangefortheparticularvalue.  

Throughoutthisdisclosurevariousaspectsoftheinventioncanbepresentedinarange 

10 format.Itshouldbeunderstoodthatthedescriptioninrangeformatismerelyforconvenience 

andbrevityandshouldnotbeconstruedasaninflexiblelimitationonthescopeoftheinvention.  

Accordinglythedescriptionofarangeshouldbeconsideredtohavespecificallydisclosedall 

thepossiblesubrangesaswellasindividualnumericalvalueswithinthatrange.Forexample, 

descriptionofarangesuchasfrom1to6shouldbeconsideredtohavespecificallydisclosed 

15 subrangessuchasfrom1to3,from1to4,from1to5,from2to4,from2to6,from3to6etc.  

aswellasindividualnumberswithinthatrangeforexample,1,2,2.7,3,4,5,5.3,and6.This 

appliesregardlessofthebreadthoftherange.  

U 

Similarlyasusedherein, substantiallyfree"ofsomethingorsubstantiallypure and 
likecharacterizationscanincludebothbeing"atleastsubstantiallyfree"ofsomethingor at 

~~1 By comprising"or containing"or including"ismeantthatatleastthenamed 

compoundelementparticleormethodstepispresentinthecompositionorardcleormethod 

butdoesnotexcludethepresenceofothercompoundsmaterialsparticlesmethodstepsevenif 

theothersuchcompoundsmaterialparticlesmethodstepshavethesamefunctionaswhatis 

25 named.  

Throughoutthisdescriptionvariouscomponentsmaybeidentifiedhavingspecific 

valuesorparametershowevertheseitemsareprovidedasexemplaryembodiments.Indeedthe 

exemplaryembodimentsdonotlimitthevariousaspectsandconceptsofthepresentinventionas 

manycomparableparameterssizesrangesand/orvaluesmaybeimplemented.Theterms 

8 

20 leastsubstantiallypure andbeingcompletelyfree"ofsomethingorcompletelypure
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"first,""second," andthelike, primary,:'~ ~secondary, andthelikedonotdenoteanyorder 
B 

quantityorimportancebutratherareusedtodistinguishoneelementfromanother.  

Itisnotedthattermslike"specifically, preferably,""typically,,, generally, and 

"often"arenotutilizedhereintolimitthescopeoftheclaimedinventionortoimplythatcertain 

5 featuresarecriticalessentialorevenimportanttothestmctureorfunctionoftheclaimed 

invention.Ratherthesetermsaremerelyintendedtohighlightalternativeoradditionalfeatures 

thatmayormaynotbeutilizedinaparticularembodimentofthepresentinvention.Itisalso 

notedthattermslikeccsbstanhial1~~andccabof~areutilizedhereintorepresenttheinherent 
S 

degreeofuncertaintythatmaybeattributedtoanyquantitativecompansonvaluemeasurement 

10 orotherrepresentation.  

Thedimensionsandvaluesdisclosedhereinarenottobeunderstoodasbeingstrictly 
limitedtotheexact S 

numencalvaluesrecited.Insteadunlessotherwisespecifiedeachsuch 

dimensionisintendedtomeanboththerecitedvalueandafunctionallyequivalentrange 

surroundingthatvalue. Forexampleadimensiondisclosedas"50mm"isintendedtomean 

15 "about50mm.  

Itisalsotobeunderstoodthatthementionofoneormoremethodstepsdoesnot 

precludethepresenceofadditionalmethodstepsorinterveningmethodstepsbetweenthose 

stepsexpresslyidentified.Similarlyitisalsotobeunderstoodthatthementionofoneormore 

componentsinacompositiondoesnotprecludethepresenceofadditionalcomponentsthan 

Thematerialsdescribedhereinafterasmakingupthevariouselementsofthepresent 

inventionareintendedtobeillustrativeandnotrestrictive.Manysuitablematerialsthatwould 

performthesameorasimilarfunctionasthematerialsdescribedhereinareintendedtobe 

embracedwithinthescopeoftheinvention. Suchothermaterialsnotdescribedhereincan 

25 includebutarenotlimitedtomaterialsthataredevelopedafterthetimeofthedevelopmentof 

theinventionforexample. Anydimensionslistedinthevariousdrawingsareforillustrative 

purposesonlyandarenotintendedtobelimiting. Otherdimensionsandproportionsare 

contemplatedandintendedtobeincludedwithinthescopeoftheinvention.  

AsusedhereinT~theterm subject"orpatient"referstomammalsandincludeswithout 

30 limitationhumanandveterinaryanimals.Inapreferredembodimentthesubjectishuman.  

9 

20 thoseexpresslyidentified.
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Asusedhereintheterm combination"ofasyntheticpeptideaccordingtotheclaimed 

inventionandatleastasecondpharmaceuticallyactiveingredientmeansatleasttwobutany 

desiredcombinationofcompoundscanbedeliveredsimultaneouslyorsequentially(e.g.,within 

a24hourperiod).Itiscontemplatedthatwhenusedtotreatvariousdiseasesthecompositions 

5 andmethodsofthepresentinventioncanbeutilizedwithothertherapeuticmethods/agents 

suitableforthesameorsimilardiseases. Suchothertherapeuticmethods/agentscanbeco

administered(simultaneouslyorsequentially)togenerateadditiveorsynergisticeffects.  

Suitabletherapeuticallyeffectivedosagesforeachagentmaybeloweredduetotheadditive 
S 

actionorsynergy.  

10 A"disease"isastateofhealthofasubjectwhereinthesubjectcannotmaintain 

homeostasisandwhereinifthediseaseisnotamelioratedthenthesubject'shealthcontinuesto 

deteriorate.Incontrasta'disorder"inasubjectisastateofhealthinwhichthesubjectisableto 

maintainhomeostasisbutinwhichthesubject'sstateofhealthislessfavorablethanitwouldbe 

intheabsenceofthedisorder.Leftuntreatedadisorderdoesnotnecessarilycauseafurther 

15 decreaseinthesubject'sstateofhealth.  

Theterms"treat"or"treatment"ofastatedisorderorconditioninclude:(1)preventing 

ordelayingtheappearanceofatleastoneclinicalorsub-clinicalsymptomofthestatedisorder 

orconditiondevelopinginasubjectthatmaybeafflictedwithorpredisposedtothestate 

disorderorconditionbutdoesnotyetexperienceordisplayclinicalorsubclinicalsymptomsof 

reducingordelayingthedevelopmentofthediseaseorarelapsethereof(incaseofmaintenance 

treatment)oratleastoneclinicalorsub-clinicalsymptomthereofor(3)relievingthedisease 

i.e.causingregressionofthestatedisorderorconditionoratleastoneofitsclinicalorsub

clinicalsymptoms.Thebenefittoasubjecttobetreatediseitherstatisticallysignificantorat 

25 leastperceptibletothepatientortothephysician.  

Theterm"therapeutic"asusedhereinmeansatreatmentand/orprophylaxis.A 

therapeuticeffectisobtainedbysuppressiondiminutionremissionoreradicationofadisease 

state.  

Asusedhereintheterm'therapeuticallyeffective appliedtodoseoramountrefersto 

30 thatquantityofacompoundorpharmaceuticalcompositionthatwhenadministeredtoasubject 

10 

20 thestatedisorderorconditionor(2)inhibitingthestatedisorderorcondition, i.e arresting,
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fortreating(e.g.,preventingorameliorating)astatedisorderorconditionissufficienttoeffect 

suchtreatment.The"therapeuticallyeffectiveamount'willvarydependingonthecompoundor 

bacteriaoranaloguesadministeredaswellasthediseaseanditsseverityandtheageweight 

physicalconditionandresponsivenessofthemammaltobetreated.  

5 Thephrase"pharmaceuticallyacceptable"asusedinconnectionwithcompositionsof 

theinventionreferstomolecularentitiesandotheringredientsofsuchcompositionsthatare 

physiologicallytolerableanddonottypicallyproduceuntowardreactionswhenadministeredto 

amammal(e.g.,ahuman).Preferablyasusedhereinthetermccpharmaceuficallyacceptable" 

meansapprovedbyaregulatoryagencyoftheFederalorastategovernmentorlistedintheU.S.  

10 Pharmacopeiaorothergenerallyrecognizedpharmacopeiaforuseinmammalsandmore 

particularlyinhumans.  

Theterms pharmaceuticalcarrier"or'pharmaceuticallyacceptablecarrier"refertoa 

diluentadjuvantexcipient orvehiclewithwhichthecompoundisadministered. Such 

pharmaceuticalcarrierscanbesterileliquids suchaswaterandoilsincludingthoseof 

15 petroleumanimalvegetableorsyntheticoriginsuchaspeanutoilsoybeanoilmineraloil 

sesameoilandthelike. Wateroraqueoussolutionsalinesolutionsandaqueousdextroseand 

glycerolsolutionsarepreferablyemployedascarriersparticularlyforinjectablesolutions.  

Alternativelythepharmaceuticalcardercanbeasoliddosageformcarrierincludingbutnot 

limitedtooneormoreofabinder(forcompressedpills),aglidantanencapsulatingagenta 

PharmaceuticalSciencesbyE.W.Martin.  

Theterm'Canalog"or"functionalanalog"referstoarelatedmodifiedformofa 

polypeptidewhereinatleastoneaminoacidsubstitutiondeletionoradditionhasbeenmade 

suchthatsaidanalogretainssubstantiallythesamebiologicalactivityastheunmodifiedformSin 

25 vivoand/orinvitro.  

Theterms sequenceidentity"and"percentidentity"areusedinterchangeablyherein.  

Forthepurposeofthisinventionitisdefinedherethatinordertodeterminethepercentidentity 

oftwoaminoacidsequencesortwonucleicacidsequencesthesequencesarealignedfor 

optimalcomparisonpurposes(e.g.,gapscanbeintroducedinthesequenceofafirstaminoacid 

30 ornucleicacidforoptimalalignmentwithasecondaminoornucleicacidsequence).Theamino 

11 

20 flavorantandacolorant. Suitablepharmaceuticalcarriersaredescribedin"Remingtons
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acidornucleotideresiduesatcorrespondingaminoacidornucleotidepositionsarethen 

compared.Whenapositioninthefirstsequenceisoccupiedbythesameaminoacidor 

nucleotideresidueasthecorrespondingpositioninthesecondsequencethenthemoleculesare 

identicalatthatposition.Thepercentidentitybetweenthetwosequencesisafunctionofthe 

5 numberofidenticalpositionssharedbythesequences(i.e.,0oidentity=numberofidentical 

positions/totalnumberofpositions(i.e.,overlappingpositions)x100).Preferablythetwo 

sequencesarethesamelength.  

Severaldifferentcomputerprogramsareavailabletodeterminethedegreeofidentity 

betweentwosequences.Forinstanceacomparisonofsequencesanddeterminationofpercent 

10 identitybetweentwosequencescanbeaccomplishedusingamathematicalalgorithm.Ina 

preferredembodimentthepercentidentitybetweentwoaminoacidornucleicacidsequencesis 

determinedusingtheNeedlemanandWunsch(J.Mol. I (48):444-453(1970))algorithm 

whichhasbeenincorporatedintotheGAPprogramintheAccelrysGCGsoftwarepackage 

(availableatwww.accelrys.com/products/gcg),usingeitheraBlosum62matrixoraPAM25O 

15 matrixandagapweightof16,14,12,10,8,6,or4andalengthweightof1,2,3,4,5,or6.  

Thesedifferentparameterswillyieldslightlydifferentresultsbuttheoverallpercentageidentity 

oftwosequencesisnotsignificantlyalteredwhenusingdifferentalgorithms.  

Asequencecomparisonmaybecarriedoutovertheentirelengthsofthetwosequences 

beingcomparedoroverfragmentsofthetwosequences.Typicallythecomparisonwillbe 

identitymaybecarriedoutoveraregionofforexampletwentyfiftyonehundredormore 

contiguousaminoacidresidues.  

"Sequenceidentity"asitisknownintheartreferstoarelationshipbetweentwoormore 

polypeptidesequencesortwoormorepolynucleotidesequencesnamelyareferencesequence 

25 andagivensequencetobecomparedwiththereferencesequence.Sequenceidentityis 

determinedbycomparingthegivensequencetothereferencesequenceafterthesequenceshave 

beenoptimallyalignedtoproducethehighestdegreeofsequencesimilarityasdeterminedby 

thematchbetweenstringsofsuchsequences.Uponsuchalignmentsequenceidentityis 

ascertainedonaposition-by-positionbasise.g.,thesequencesare'identical"ataparticular 

30 positionif'atthatpositionthenucleotidesoraminoacidresiduesareidentical.Thetotalnumber 

12 

20 carriedoutoverthefulllengthofthetwosequencesbeingcompared.However, sequence
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ofsuchpositionidentitiesisthendividedbythetotalnumberofnucleotidesorresiduesinthe 

referencesequencetogive0osequenceidentity.Sequenceidentitycanbereadilycalculatedby 

knownmethods includingbutnotlimitedtothosedescribedinComputationalMolecular 
BiologyLeskA.N ed OxfordUniversityPressNewYork(1988),Biocomputing: 

*, 9, 

5 InformaticsandGenome S I, 

ProjectsSmithD.W ed AcademicPressNewYork(1993); 
ComputerAnalysisofSequenceDataPartIGriffinA.M andGriffinH.G eds Humana 

4~ , I, 

PressNewJersey(1994);SequenceAnalysisinMolecularBiologyvonHeingeElAcademic 

Press(1987);SequenceAnalysisPrimerGribskovM.andDevereuxJ9, eds.,M.Stockton 

PressNewYork(1991);andCarilloH.,andLipmanD.,SIAMJ.AppliedMath.,48:1073 

10 (1988),theteachingsofwhichareincorporatedhereinbyreference.Preferredmethodsto 
determinethesequenceidentityaredesignedtogivethelargestmatchbetweenthesequences 

tested.Methodstodeterminesequenceidentityarecodifiedinpubliclyavailablecomputer 

programswhichdeterminesequenceidentitybetweengivensequences.Examplesofsuch 

programsincludebutarenotlimitedtotheGCGprogrampackage(DevereuxJ.,etal.,Nucleic 

15 AcidsResearch,12(1):387(1984)),BLASTPBLASTNandFASTA(AltschulS.F.etal.,J.  

Molec.Biol.,215:403-410(1990).TheBLASTXprogramispubliclyavailablefromNCBJand 

othersources(BLASTManualAltschulS.etal.,NCVINEMNIHBethesdaMd.20894 

Altschul S.F.etal. J.Molec.Biol.,215:403-410(1990),theteachingsofwhichare 

incorporatedhereinbyreference).Theseprogramsoptimallyalignsequencesusingdefaultgap 

20 weightsinordertoproducethehighestlevelofsequenceidentitybetweenthegivenand 

atleastforexample,950oe atleast960o, 970o 930o,990oorlOtP~"sequenceidentity"toa 

referencenucleotidesequenceitisintendedthatthenucleotidesequenceofthegiven 

polynucleotideisidenticaltothereferencesequenceexceptthatthegivenpolynucleotide 

25 sequencemayincludeupto5,4,3,2,1,or0pointmutationspereach100nucleotidesofthe 

referencenucleotidesequence.Inotherwordsinapolynucleotidehavinganucleotidesequence 

havingatleast 9 5 0 o e.g.,atleast960o970~ 9 8 0 o,9 9 0 oorlOO~osequenceidentityrelativeto 

thereferencenucleotidesequenceupto500, 400, 300, 200, oorO~oofthenucleotidesinthe 

referencesequencemaybedeletedorsubstitutedwithanothernucleotideoranumberof 

30 nucleotidesupto50~, 40~, 30o,200, oor0~oofthetotalnucleotidesinthereferencesequence 

maybeinsertedintothereferencesequence.Thesemutationsofthereferencesequencemay 

13 

referencesequences.Asanillustrationbyapolynucleotidehavinganucleotidesequencehaving
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occuratthe5' or3' terminalpositionsofthereferencenucleotidesequenceoranywherebetween 

thoseterminalpositionsinterspersedeitherindividuallyamongnucleotidesinthereference 

sequenceorinoneormorecontiguousgroupswithinthereferencesequence.Analogouslybya 

polypeptidehavingagivenaminoacidsequencehavingatleastforexample,950oe.g.,atleast 

96~o 970~ 930~ 990oor1000osequenceidentitytoareferenceaminoacidsequenceSitis 

intendedthatthegivenaminoacidsequenceofthepolypeptideisidenticaltothereference 

sequenceexceptthatthegivenpolypeptidesequencemayincludeupto5,4,3,2,1, or0amino 

acidalterationspereach100aminoacidsofthereferenceaminoacidsequence.Inotherwords 

toobtainagivenpolypeptidesequencehavingatleast950oe.g.,atleast960o,970o, 98~o, 990o 

10 or1000~ '1 identity~1LL1 areferenceaminoacidsequenceupto50~, 40~, 30~20~10oor 

000 oftheaminoacidresiduesUinthereferencesequencemaybedeletedorsubstitutedwith 

anotheraminoacidoranumberofaminoacidsupto50~, 40~, 30o,200, o or0~~ofthetotal 

numberofaminoacidresiduesinthereferencesequencemaybeinsertedintothereference 

sequence.Thesealterationsofthereferencesequencemayoccurattheaminoorthecarboxy 

15 terminalpositionsofthereferenceaminoacidsequenceoranywherebetweenthoseterminal 
*1 

positionsinterspersedeitherindividuallyamongresiduesinthereferencesequenceorintheone 

ormorecontiguousgroupswithinthereferencesequence.Preferablyresiduepositionswhichare 

notidenticaldifferbyconservativeaminoacidsubstitutions.Howeverconservativesubstitutions 

arenotincludedasamatchwhendeterminingsequenceidentity.  

mediatedimmuneresponsesand/orB-cellmediatedimmuneresponses.Exemplaryimmune 

responsesincludeTcellresponsese.g.,cytokineproductionandcellularcytotoxicityandBcell 

responses,~antibodyproduction.Inadditiontheterm"S response,, S immune 

responsesthatareindirectlyaffectedbyTcellactivatione.g 1 ,antibodyproduction(humoral 

25 responses)andactivationofcytokineresponsivecellse.g.,macrophages.Immunecellsinvolved 

intheimmuneresponseincludelymphocytessuchasBcellsandTcells(CD4-t-, CDS+Thiand 

Th2cells);antigenpresentingcells(e 1 g.,professionalantigenpresentingcellssuchasdendritic 

cellsmacrophagesBlymphocytesLangerhanscellsandnon-professionalantigenpresenting 

cellssuchaskeratinocytesendothelialcellsastrocytesfibroblastsp oligodendrocytes);natural 

30 killercells myeloidcellssuchasmacrophageseosinophils mastcells basophils and 

granulocytes(e.g. neutrophils).  

14 

20 AsusedhereinT~ theterm"S response includesinnateimmuneresponsesT-cell
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"Parenteral"administrationofanimmunogeniccompositionincludese.g.,subcutaneous 

(s.c.),intravenous(i.v.),intramuscular(i.m.),orintradermal(i.d.)injectionorinfusion 
techniques.  

Inthecontextofthefieldofmedicinetheterm prevent"encompassesanyactivity 

5 whichreducestheburdenofmoualityormorbidityfromdisease.Preventioncanoccurat 
a 

primarysecondaryandtertiarypreventionlevels.Whilepnmarypreventionavoidsthe 

developmentofadiseasesecondaryandtertiarylevelsofpreventionencompassactivitiesaimed 

atpreventingtheprogressionofadiseaseandtheemergenceofsymptomsaswellasreducing 

thenegativeimpactofanalreadyestablisheddiseasebyrestoringfunctionandreducingdisease

10 relatedcomplications.  

A"variant"ofapolypeptideaccordingtothepresentinventionmaybe(i)oneinwhich 

oneormoreoftheaminoacidresiduesaresubstitutedwithaconservedornon-conservedamino 

acidresidue(preferablyaconservedaminoacidresidue)andsuchsubstitutedaminoacidresidue 

mayormaynotbeoneencodedbythegeneticcode,(ii)oneinwhichthereareoneormore 

15 modifiedaminoacidresiduese.g.,residuesthataremodifiedbytheattachmentofsubstituent 

groups,(iii)oneinwhichthepolypeptideisanalternativesplicevariantofthepolypeptideofthe 

presentinvention,(iv)fragmentsofthepolypeptidesand/or(v)oneinwhichthepolypeptideis 

fusedwithanotherpolypeptidesuchasaleaderorsecretorysequenceorasequencewhichis 

employedforpurification(forexampleHis-tag)orfordetection(forexampleSv5epitopetag).  

proteolysis)ofanoriginalsequence.Variantsmaybepost-translationallyorchemically 

modified.Suchvariantsaredeemedtobewithinthescopeofthoseskilledintheartfromthe 
S 

teachingherein.  

Withinthemeaningofthepresentinventionthetermconjointadministration''S usedto 

25 refertoadministrationofacompositionaccordingtotheinventionandanothertherapeuticagent 

simultaneouslyinonecompositionorsimultaneouslyindifferentcompositionsorsequentially 

(preferablywithina24hourperiod).  

Inaccordancewiththepresentinventiontheremaybeemployedconventionalmolecular 

biologymicrobiologyandrecombinantDNAtechniqueswithintheskilloftheart. Such 

30 techniquesareexplainedfullyintheliterature.Seee.g.,SambrookFritsch&Maniatis 

15 

20 Thefragmentsincludepolypeptidesgeneratedviaproteolyticcleavage(includingmulti-site
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MolecularCloning:ALaboratoryManuaL SecondEdition(1989)ColdSpringHarbor 

LaboratoryPressColdSpringHarborNewYork(herein"Sambrooketal. 1989");DNA 

Cloning:APracticalApproachVolumesIandII(D.N.Glovered.1985);Oligonucleotide 

Synthesis(MTGaited.1984);NucleicAcidHybridization(BD.Hames&STHiggins 

5 edsjl9S5);TranscriptionandTranslation(B.D.Hames&S.J.Higginseds.(1984);AnimalCell 

Culture(RI.Freshneyed. 4 ImmobilizedCellsandEnzymes(JRLPress,(1986);B.  
(1986), 

PerbalAPracticalGuideToMolecularCloning(1984);F.M.Ausubeletal.(eds),Current 

ProtocolsinMolecularBiologyJohnWiley&SonsInc.(1994);amongothers.  

Peptide Compositions ofthe Invention 

10 ModificationsoftheaminoacidstructureofCP1hasledtothediscoveryofadditional 

peptidesthatareabletoregulatecomplementactivationsuchasC1qactivity.Itwaspreviously 

demonstratedthatmodificationssuchasPEGylationenhancedsolubilityofthepeptidesaswell 

as potent inhibition of biological activity compared to the parent molecule 

(JALILEPJCCQERAA SEQIDNO:1)ininvitroassaysofclassicalcomplementpathway 

15 activation/inhibitionmyeloperoxidase(MPO)inhibitionantioxidantactivityandinhibitionof 

NETactivity.ApeptidewithaC-terminalmonodisperse24-merPEGylatedmoietywasfoundto 

behighlysolubleandhadstronginhibitionofthecomplementsystem(JALJLEPICCQERAA

dPLG24SEQIDNO:ZPA-dPLG24).Asarcosinesubstitutionofthenon-PEGylatedpeptide 

wasfoundtohavesimilarsolubilitytothePEGylatedpeptide(IALILEP(Sar)CCQERAASEQ 

formulationssuitableforintravenousadministrationincludinglipid-basedformulationsand 

formulationswithexcipientsincludingcitrate(e.g.,trisodiumcitratedihydrate),ascorbate(e.g., 

sodiumascorbate),and/oraminoacids(e.g.,L-methionine).FormulationsofPA-dPEG24with 

excipientsincludingcitrate(e.g.,trisodiumcitratedihydrate),ascorbate(e.g.,sodiumascorbate), 

25 and/oraminoacids(e.g.,L-methionine)werealsodeveloped.  

Theterm peptide(s)7asusedhereinreferstoaminoacidsequenceswhichmaybe 

naturallyoccurringorpeptidemimeticspeptideanalogsand/orsyntheticderivatives(including 

forexamplebutnotlimitationPEGylatedpeptides)ofabout15aminoacidsbasedonSEQlID 

NO:2.Inadditionthepeptidemaybelessthanabout15aminoacidresiduessuchasbetween 

30 about10andabout15aminoacidresiduesandsuchaspeptidesbetweenaboutStoabout10 

16 

20 IDNO:3. PA-I8Sar).DifferentformulationsofPA-ISSarwereexploredinordertodevelop
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aminoacidresidues.Peptideresiduesofforexample,5,6,7,8,9,10,11,12,13,14,and15 

aminoacidsareequallylikelytobepeptideswithinthecontextofthepresentinvention.Peptides 

canalsobemorethan15aminoacidssuchasforexample,16,17,18,19and20,ormore 

aminoacids.  

5 Thedisclosedpepuidescanbeformulatedinlipid-basedcarriersorwithexcipients 

suitableforintravenousadministration.Thelipid-basedcarriercanbeIntralipid®.Intralipid® 

canbeusedforparenteralnutritionsupplementationinhumanstoincreasecaloricintake 

intravenouslyandiscomposedofanemulsionoflipidmicelles.Thepeptidescanbeassociated 

withthelipidmicellese.g.,integratedintoalayerofthelipidmicelle.Theexcipientssuitable 

10 forintravenousadministrationcancomprisecitrate(e.g.,sodiumcitrateorsodiumcitrate 
S 

dihydrate),ascorbate(e.g.,sodiumascorbate),oraminoacids(e.g.,L-methioninej 

Substitutesforanaminoacidwithinthepeptidesequencemaybeselectedfromother 

membersoftheclasstowhichtheaminoacidbelongs.Forexamplethenonpolar(hydrophobic) 

aminoacidsincludealanineleucineisoleucinevalineprolinephenylalaninetryptophanand 

15 methionine.Aminoacidscontainingaromaticringstructuresincludephenylalaninetryptophan 

andtyrosine.Thepolarneutralaminoacidsincludeglycineserinethreoninecysteinetyrosine 

asparagineandglutamine.Thepositivelycharged(basic)aminoacidsincludearginineand 

lysine.Thenegativelycharged(acidic)aminoacidsincludeasparticacidandglutamicacid.For 

exampleoneormoreaminoacidresidueswithinthesequencecanbesubstitutedbyanother 

alteration.  

Aconservativechangegenerallyleadstolesschangeinthestructureandfunctionofthe 

resultingprotein.Anon-conservativechangeismorelikelytoalterthestructureactivityor 

functionoftheresulting protein.Forexamplethepeptideofthepresentdisclosurecomprises 

25 oneormoreofthefollowingconservativeaminoacidsubstitutions:replacementofanaliphatic 

aminoacidsuchasalaninevalineleucineandisoleucinewithanotheraliphaticaminoacids 

replacementofaserinewitha , eplacementofathreoninewithaserinereplacement 

ofanacidicresidue suchasasparticacidandglutamicacidwithanotheracidicresidue 

replacementofaresiduebearinganamidegroupsuchasasparagineandglutaminewithanother 

30 residuebearinganamidegroup;exchangeofabasicresiduesuchaslysineandargininewith 

17 

20 aminoacidofasimilarpolaritywhichactsasafunctionalequivalentresultinginasilent
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anotherbasicresidue'andreplacementofanaromaticresiduesuchasphenylalanineand 

tyrosinewithanotheraromaticresidue.  

9 

Particularlypreferredaminoacidsubstitutionsinclude.  
a)AlaforGluorviceversasuchthatanegativechargemaybereduceeP 

5 b)LysforArgorviceversasuchthatapositivechargemaybemaintaIned' 

c)AlaforArgorviceversasuchthatapositivechargemaybereduced 

d)GluforAsporviceversasuchthatanegativechargemaybemaintained~ 

e)SerforThrorviceversasuchthatafree OHcanbemaintained~ 

f)GinforAsnorviceversasuchthatafreeNEI2canbemaintained; 

10 g)lieforLeuorforValorviceversaasroughlyequivalenthydrophobicaminoacids; 

Ii)PheforTyrorviceversaasroughlyequivalentaromaticaminoacidsand 

i)AlaforCysorviceversasuchthatdisulfidebondingisaffected.  

Substitutesforanaminoacidwithinthepeptidesequencemaybeselectedfromany 

aminoacidsincludingbutnotlimitedtoalaninearginineasparagineasparticacidcysteine 

15 glutamic acid glutamine, glycine histidine, isoleucine, leucine, lysine, methionine 

phenylalanineprolinepyrolysineselenocysteinesenilethreoninewyptophanlyrosinevaline 

N-formyl-L-methioninesarcosineorotherN-methylatedaminoacids.Insomeembodiments 

Inoneaspectthepresentinventionprovideslipid-basedformulationsofsynthetic 

20 peptidesthatregulatethecomplementsystemandmethodsofusingthesepeptides.Specifically, 

insomeembodimentsthelipid-basedformulationsofthesyntheticpeptidescanbindregulate 

andinactivateC1andMBLandthereforecanefficientlyinhibitclassicalandlectinpathway 

activationatitsearliestpointwhileleavingthealternativepathwayintact.Theselipid-based 

formulationsofpeptidesareoftherapeuticvalueforselectivelyregulatingandinhibitingC1and 

25 MIBLactivationwithoutaffectingthealternativepathwayandcanbeusedfortreatingdiseases 

mediatedbydysregulatedactivationoftheclassicalandlectinpathways.Inotherembodiments 

thelipid-basedformulationsofpepfidesregulateclassicalpathwayactivationbutnotlectin 
S 

pathwayactivation.Thelipid-basedformulationsofpeptidesareusefulforvarioustherapeutic 

18 

sarcosinesubstitutesforanaminoacidwithinthepeptidesequence.
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9 

indicationsincludingforexampleandnotlimitationdiseasesoforganswithhighlipidcontent 

suchasthebrainandpancreas(e.g.,hypoxicischemicencephalopathy(Hit),stroketraumatic 

braininjurypancreatitis).Theinventivelipid-basedformulationsmayalsobeusedfor 

subcutaneousdepotdosingforchronicinflammatoryconditionssuchasforexampleandnot 

5 limitationlupusantineutrophilcytoplasmicantibody-associatedvasculitis(ANCAvasculitis), 

Behcet'sdiseaseautoimmunenephriiisandnephropathies.  

Inoneaspectthepresentinventionprovidesintravenousfonnulationsofsynthetic 

peptidesthatregulatethecomplementsystemandmethodsofusingthesepeptides.Specifically, 

insomeembodimentstheintravenousformulationsofthesyntheticpeptidescanbindregulate 

10 andinactivateC1andMBLandthereforecanefficientlyinhibitclassicalandlectinpathway 

activationatitsearliestpointwhileleavingthealternativepathwayintact.Theseintravenous 

formulationsofpeptidesareoftherapeuticvalueforselectivelyregulatingandinhibitingC1and 

MBLactivationwithoutaffectingthealternativepathwayandcanbeusedfortreatingdiseases 

mediatedbydysregulatedactivationoftheclassicalandlectinpathways.Inotherembodiments 

15 theintravenousformulationsofpeptidesregulateclassicalpathwayactivationbutnotlectin 

pathwayactivation.Theintravenousformulationsofpeptidesareusefulforvarioustherapeutic 

mdicati.  

Inoneembodimenttheinventionprovidessyntheticpeptidesderivedfromhuman 

astrovimscoatproteinthepeptidescomprisingtheaminoacidsequencesandmodificationsof 

Inoneembodimenttheinventionprovideslipid-basedformulationsofanyofthepeptides 

discussedherein includingforexamplebutnotlimitation SEQIDNO: 3.Insome 

embodimentsthelipid-basedformulationcompriseslipidmicelles.Insomeembodimentsthe 

lipid-basedformulationcomprises.  

25 Inoneembodimenttheinventionprovidesformulationsofanyofthepeptidesdiscussed 

hereinincludingforexamplebutnotlimitationSEQlIDNO:3,thataresuitableforintravenous 

administration. In one embodiment, the invention provides intravenous pharmaceutical 

formulationsofanyofthepeptidesdiscussedhereinincludingforexamplebutnotlimitation 

SEQISNO:2and/orSEQIDNO:3,furthercomprisingadditionalexcipientssuitablefor 

19 

20 SEQIDNO:2,suchasforexampleandnotlimitationsarcosinesubstitutionsofSEQIDNO:2.
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intravenousadministrationsuchasforexampleandnotlimitationcitrate(e.g.,trisodiumcitrate 

dihydrate),ascorbate(e.g.,sodiumascorbate),and/oraminoacids(e.g 4 ,L-methionine).  

Table1.ListofPeptidesoftheInvention.  

SEQ Sequence Description 

ID 

NO.  

1 IALUJEPJCCQERAA PA(PICi) 

2 IALUJEPJCCQERAA-PEG24 PA-dPEG24 

3 IALILEP(Sar)CCQERAA PA-ISSar 

S Inotherembodimentsthesyntheticpeptidesarecapableofalteringcytokineexpression.  

Insomeembodiments theinventionprovidesamethodofalteringcytokineexpression 

comprising administeringtothe subjectinneedthereofacomposition comprising a 

therapeuticallyeffectiveamountofalipid-basedformulationofasyntheticpeptidecomprising 

SEQIDNO:3. Insomeembodimentsthelipid-basedformulationcompriseslipidmicelles.In 

10 someembodimentsSEQIDNO:3ispresentwithinthelipidmicelles.Insomeembodiments 

thelipid-basedformulationcomprisesIntralipid®andSEQIDNO:3.  

comprisingintravenouslyadministeringtothesubjectinneedthereofapharmaceutical 

formulationcomprisingatherapeuticallyeffectiveamountofasyntheticpeptidecomprising 

15 SEQIDNO:2orSEQIDNO:3. Insomeembodimentsthepharmaceuticalformulationcan 

comprise recipients carriers and other ingredients that are suitable for intravenous 

administration. In some embodiments, the pharmaceutical formulation comprises a 

therapeuticallyeffectiveamountofSEQIDNO:2orSEQIDNO:3andacitrate(suchasfor 

exampleandnotlimitationsodiumcitrateorsodiumcitratedihydrate).Inoneembodimentthe 

20 excipienlisanantioxidantthatissuitableforuseinadultsubjects(e.g.,citratetrisodiumcitrate 

trisodiumcitratetrihydrate).Inoneembodimenttheexcipientisanantioxidantthatissuitable 

foruseinpediatricorinfantsubjects(e.g.,ascorbatesuchassodiumascorbateand/oramino 

acidssuchasL-methionine).Insomeembodimentsthecitratecanbepresentinanamountof 

20 

Insomeembodimentstheinventionprovidesamethodofalteringcytokineexpression
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about1~ow/vtoabout5~'ow/vincludingaboutV, 0 w/vtoabout 0 w/v.Insome 

embodimentsthepharmaceuticalformulationcomprisesatherapeuticallyeffectiveamountof 

SEQlIDNO:2orSEQIDNO:3andanascorbate(suchasforexampleandnotlimitation 

sodiumascorbate).InsomeembodimentstheascorbatecanbepresentinanamountofaboutV, 0 

5 w/vtoabout50ow/vincludingabout2.5~ow/vtoabout4*50owlv.Insomeembodimentsthe 

pharmaceuticalformulationcomprisesatherapeuticallyeffectiveamountofSEQIDNO:2or 

SEQIDNO:3andanaminoacid(suchasforexampleandnotlimitationL-methionine).In 

someembodimentstheaminoacidcanbepresentinanamountof 'ow/vtoabout50~w/v 

0 

includingabout0.10ow/vtoabout1ow/v.  
activationwithout 

10 ThedisclosedpeptidescanselectivelyregulateC1qandMBL S 

affectingalternativepathwayactivityandarethusidealforpreventingandtreatingdiseases 
, 

mediatedbythedysregulatedactivationoftheclassicalandlectinpathways.Specificblockade 

ofclassicalandlectinpathwaysareparticularlyneededasbothofthesepathwayshavebeen 

implicatedinischemia-reperfusioninducedinjuryinmanyanimalmodels.[Castellanoetal.  

15 "Therapeutictargetingofclassicalandlectinpathwaysofcomplementprotectsfromisehemia

reperfusion-inducedrenaldamage."AmJPathol.2010 176(4):1648-59 Leeetal. "Early 

complement factors in the local tissue immunocomplex generated during intestinal 
S 

ischemia/reperfusioninjury. Mol.Immunol.2010February;47(5):972-81, Tjernbergetal.  

"Acuteantibody-mediatedcomplementactivationmediateslysisofpancreaticisletscellsand 

27" 

85(8):1193-9Zhangetal."Theroleofnatural1gMinmyocardialischemia-reperfusioninjury.  

JMolCellCardiol.2006July;41(1):62-7).Thealternativepathwayisessentialforimmune 

surveillanceagainstinvadingpathogensandhumanswithalternativepathwaydefectssuffer 

severebacterialinfections.BybindingandinactivatingC1qandMBLthepeptidescan 

25 efficientlyregulateclassicalandlectinpathwayactivationwhileleavingthealternativepathway 
S 

intact.  

Theterm regulate,"asusedhereinreferstoi)controllingreducinginhibitingor 

regulatingthebiologicalfunctionofanenzymeproteinpeptidefactorbyproductorderivative 

thereofeitherindividuallyorincomplexesii)reducingthequantityofabiologicalprotein 

30 peptideorderivativethereofeitherinvivoorinvitrooriii)interruptingabiologicalchainof 
S 

eventscascade orpathwayknowntocomprisearelatedsenesofbiologicalorchemical 

21 

20 maycausetissuelossinclinicalislettransplantation. Transplantation.2008Apr. T7
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reactions.Thetermregulate"maythusbeusedforexampletodescribereducingthequantity 

ofasinglecomponentofthecomplementcascadecomparedtoacontrolsamplereducingthe 

rateortotalamountofformationofacomponentorcomplexofcomponentsorreducingthe 

overallactivityofacomplexprocessorseriesofbiologicalreactionsleadingtosuchoutcomes 
S 

5 ascelllysisformationofconvertaseenzymesformationofcomplement-derivedmembrane 

attackcomplexes inflammation orinflammatorydisease.Inaninvitroassaytheterm 

regulate"mayrefertothemeasurablechangeorreductionofsomebiologicalorchemical 

eventbutthepersonofordinaryskillintheartwillappreciatethatthemeasurablechangeor 

reductionneednotbetotaltobeccregu1ato~y 

10 Insomeembodimentsthepresentinventionrelatestotherapeuticallyactivepeptides 

havingtheeffectsofregulatingthecomplementsystem.  

Pharmaceutical Compositions ofthe Invention 

Thepresentdisclosureprovidespharmaceuticalcompositionscapableofregulatingthe 

complementsystemcompnsingatleastonepeptideasdiscussedaboveandatleastone 

15 pharmaceuticallyacceptablecarrierdiluentstabilizerorexcipient.Pharmaceuticallyacceptable 

carriersexcipientsorstabilizersarenontoxictorecipientsatthedosagesandconcentrations 
B 

employed.Theycanbesolidsemi-solidorliquid.Thepharmaceuticalcompositionsofthe 

presentinventioncanbeintheformoftabletspillspowderslozengessachetscachetselixirs 

suspensionsemulsionssolutionsorsyrups.  

peptidehavingtheappropriatedegreeofpuritywithpharmaceuticallyacceptablecarriers 

diluentsorexcipients.Examplesofformulationsandmethodsforpreparingsuchformulations 

arewellknownintheart.Thepharmaceuticalcompositionsofthepresentinventionareusefulas 

aprophylacticandtherapeuticagentforvariousdisordersanddiseasesassetforthabove.Inone 

25 embodimentthecompositioncomprisesatherapeuticallyeffectiveamountofthepeptide.In 

anotherembodimentthecompositioncomprisesatleastoneotheractiveingredienteffectivein 

regulatingthecomplementsystem.Inanotherembodimentthecompositioncomprisesatleast 

oneotheractiveingredienteffectiveintreatingatleastonediseaseassociatedwiththe 

complementsystem.Inanotherembodimentthecompositioncomprisesatleastoneotheractive 

30 ingredienteffectiveintreatingatleastonediseasethatisnotassociatedwiththecomplement 

22 

20 Thepharmaceuticalcompositionsofthepresentinventionarepreparedbymixingthe



WO2022/098682 PCT/IJS20211057802 

system.Theterm~therapeutica11yeffectiveamount" asusedhereinreferstothetotalamountof 

eachactivecomponentthatissufficienttoshowabenefittothesubject.  

Thetherapeuticallyeffectiveamountofthepeptidevariesdependingonseveralfactors 

suchastheconditionbeingtreatedtheseverityoftheconditionthetimeofadministrationthe 

5 routeofadministrationtherateofexcretionofthepeptideemployedthedurationoftreatment 

theco-therapyinvolvedandtheagegenderweightandconditionofthesubjectetc.Oneof 

ordinaryskillintheartcandeterminethetherapeuticallyeffectiveamount.Accordinglyoneof 

ordinaryskillintheartmayneedtotiterthedosageandmodifytherouteofadministrationto 

obtainthemaximaltherapeuticeffect.  

10 Theeffectivedailydosegenerallyiswithintherangeoffromabout0001toabout200 

milligramsperkilogram(mg/kg)ofbodyweightincludingabout5toabout160mg/kgabout 

10toabout160mg/kgabout40mg/kgtoabout160mg/kgandabout40mg/kgtoabout100 

mg/kg.Thisdosecanbeachievedthrougha1-6time(s)dailydosingregimen.Theeffective 

dosagegenerallyiswithintherangeofabout1mg/mltoabout100mg/miincludingabout10 

15 mg/mitoabout80mg/mi.Theeffectivedosagemaydependontheadditionalingredients 

includedinthepharmaceuticalcomposition.Alternativelyoptimaltreatmentcanbeachieved 

throughasustainedreleaseformulationwithalessfrequentdosingregimen.Theeffective 

dosagemaydependontheageofthesubject.Forexampleandnotlimitationapediatricor 

infantsubjectmayrequirealowerdosageofthepharmaceuticalcompositionthananadult 

effectivedosageforanadultsubjectmaybeabout80mg/mi.  

Inanotheraspecttheinventionprovidesapharmaceuticalcompositioncomprisinga 

therapeuticallyeffectiveamountofalipid-basedformulationofSEQIDNO:3andatleastone 

pharmaceuticallyacceptablecarderdiluentorexcipient.  

25 Inanotheraspecttheinventionprovidesanintravenouspharmaceuticalformulation 

comprisingatherapeuticallyeffectiveamountofSEQIDNO:2orSEQIDNO:3andatleast 

onepharmaceuticallyacceptablecarrierdiluentorexcipientthatissuitableforintravenous 

administration.Inoneembodimenttheexcipientcancomprisecitrate(eg.,trisodiumcitrate 

dihydrate),ascorbate(e.g.,sodiumascorbate),and/oraminoacids(e.g.,L-methionine).Inone 

30 embodimenttheexcipientisanantioxidantthatissuitableforuseinadultsubjects(e.g.,citrate 

23 
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trisodiumcitratetrisodiumcitratetrihydrate).Inoneembodimenttheexcipientisanantioxidant 

thatissuitableforuseinpediatricorinfantsubjects(e.g.,ascorbatesuchassodiumascorbate 

and/oraminoacidssuchasL-methionine).  

Thecompositionsoftheinventioncancompriseacarderand/orexcipient.Whileitis 

5 possibletouseacompoundofthepresentinventionfortherapyasisitmaybepreferableto 

administeritinapharmaceuticalformulation, e.g.,inadmixturewithasuitablepharmaceutical 

excipientand/orcarrierselectedwithregardtotheintendedrouteofadministrationandstandard 

pharmaceuticalpractice.Theexcipientand/orcarriermustbe"acceptable"inthesenseofbeing 

compatiblewiththeotheringredientsoftheformulationandnotdeleterioustotherecipient 
S 

10 thereofAcceptableexcipientsandearnersfortherapeuticusearewellknowninthe 

pharmaceuticalartandaredescribedforexampleinRemington:TheScienceandPracticeof 

Pharmacy.LippincottWilliams&Wilkins(AR. Genriaroedit. 2005). Thechoiceof 
S 

pharmaceuticalexcipientandcarnercanbeselectedwithregardtotheintendedrouteof 

administrationandstandardpharmaceuticalpractice. Oralformulationsreadilyaccommodate 

15 additionalmixtures. Soliddosageformsfororaladministrationcanalsobeusedandcan 

includee.g.,capsulestabletseapletspillstrocheslozengespowdersandgranules. Non

limitingexamplesofsuitableexcipientsincludee.g.,diluentsbufferingagents(e.g.,sodium 

bicarbonate),preservatives stabilizers binders compactionagents lubricants dispersion 
S 

enhancersdisintegrationagentsantioxidantsflavoringagentssweetenersandcolonngagents.  

Inoneembodimentofanyofthecompositionsoftheinventionthecompositionis 

formulatedfordeliverybyaroutesuchase.g.,oraltopicalrectalmucosalsublingualnasal 

naso/oro-gasinegavageparenteralintraperitonealintradermalwansdermalintrathecalnasal 

andintrachealadministration.Inoneembodimentofanyofthecompositionsoftheinvention 

25 thecompositionisinaformofaliquidfoamcreamspraypowderorgel. Inoneembodiment 

ofanyofthecompositionsoftheinventionthecompositioncomprisesabufferingagent(e.g., 

sodium I 

Adminiswationofthecompoundsandcompositionsinthemethodsoftheinventioncan 

beaccomplishedbyanymethodknownintheart. Non-limitingexamplesofusefulroutesof 

30 deliveryincludeoralrectalfecal(byenema),andvianaso/oro-gastricgavageaswellas 

24 
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parenteral, intrapentoneal, intradermal, transdermal, intrathecal, nasal, and intracheal 

administration.Theactiveagentmaybesystemicafteradministrationormaybelocalizedbythe 

useofregionaladministrationintramuraladministrationoruseofanimplantthatactstoretain 

theactivedoseatthesiteofimplantation.  

5 Theusefuldosagesofthecompoundsandformulationsoftheinventioncanvarywidely, 

dependinguponthenatureofthediseasethepatient'smedicalhistorythefrequencyof 

administrationthemannerofadministrationtheclearanceoftheagentfromthehostandthe 

like.Theinitialdosemaybelargerfollowedbysmallermaintenancedoses.Thedosemaybe 

administeredasinfrequentlyasweeklyorbiweeklyorfractionatedintosmallerdosesand 
S 

10 administereddailysemi-weeklyetc.,tomaintainaneffectivedosagelevel.Itiscontemplated 

thatavarietyofdosesmaybeeffectivetoachieveatherapeuticeffect.Whileitispossibletouse 

acompoundofthepresentinventionfortherapyasisitmaybepreferabletoadministeritina 

pharmaceuticalformulatione.g.,inadmixturewithasuitablepharmaceuticalexcipientdiluent 

orcarrierselectedwithregardtotheintendedrouteofadministrationand standard 

15 pharmaceuticalpractice.Theexcipientdiluentand/orcarriermustbe"acceptable"inthesense 

ofbeingcompatiblewiththeotheringredientsoftheformulationandnotdeleterioustothe 

recipientthereofAcceptableexcipientsdiluentsandcarriersfortherapeuticusearewellknown 

inthepharmaceuticalartandaredescribedforexampleinRemington:TheScienceand 

PracticeofPharmacy.LippincoftWilliams&Wilkins(A.R.Gennaroedit.2005).Thechoiceof 

administrationandstandardpharmaceuticalpractice.Althoughtherearenophysicallimitations 

todeliveryoftheformulationsofthepresentinventionoraldeliveryispreferredfordeliveryto 

thedigestivetractbecauseofitseaseandconvenienceandbecauseoralformulationsreadily 

accommodateadditionalmixturessuchasmilkyogurtandinfantformula.  

25 Formulationssuitableforparenteraladministrationincludeaqueousandnonaqueous 

isotonicsterileinjectionsolutionswhichcancontainantioxidantsbuffersbacteriostatsand 

solutesthatrendertheformulationisotonicwiththebloodoftheintendedrecipientandaqueous 

andnonaqueoussterilesuspensionsthatcanincludesuspendingagentssolubilizersthickening 

agentsstabilizersandpreservatives.  

25 
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Solutionsorsuspensionscanincludeanyofthefollowingcomponentsinany 

combination:asterilediluent includingbywayofexamplewithoutlimitationwaterfor 

injectionsalinesolutionfixedoilpolyethyleneglycolglycerinepropyleneglycolorother 

synthetic solvent antimicrobial agents, such as benzyl alcohol and methyl parabens 

5 antioxidants, such as ascorbic acid and sodium bisulfite; cheating agents, such as 

ethylenediaminetewaaceticacid(EDTA);bufferssuchasacetatescitratesandphosphatesand 

agentsfortheadjustmentoftonicitysuchassodiumchlorideordextrose.  

Ininstancesinwhichtheagentsexhibitinsufficientsolubilitymethodsforsolubilizing 

agentsmaybeused.Suchmethodsareknowntothoseofskillinthisartandincludebutarenot 

10 limitedtousingco-solventssuchase.g., dimethylsulfoxide(DMSO),usingsurfactantssuchas 

TWEEN~8Oordissolutioninaqueoussodiumbicarbonate.Pharmaceuticallyacceptable 

derivativesoftheagentsmayalsobeusedinformulatingeffectivepharmaceuticalcompositions.  

Thecompositioncancontainalongwiththeactiveagentforexampleandwithout 

limitation:adiluentsuchaslactosesucrosedicalciumphosphateorcarboxymethylcellulose~a 

15 lubricantsuchasmagnesiumstearatecalciumstearateandtalc~andabindersuchasstarch 

naturalgumssuchasgumacaciagelatinglucosemolassespolyvinylpyrrolidonecelluloses 

andderivativesthereofpovidonecrospovidonesandothersuchbindersknowntothoseofskill 

intheart.Liquidpharmaceuticallyadministrablecompositionscanforexamplebepreparedby 

dissolvingdispersingorotherwisemixinganactiveagentasdefinedaboveandoptional 

salineaqueousdextroseglycerolglycolsethanolandtheliketotherebyformasolutionor 

suspension.Ifdesiredthepharmaceuticalcompositiontobeadministeredmayalsocontain 

minoramountsofnontoxicauxiliarysubstancessuchaswettingagentsemulsifyingagentsor 

solubilizingagentspHbufferingagentsandthelikesuchasbywayofexampleandwithout 

25 limitation acetate, sodium citrate, cyclodextrin derivatives, sorbitan monolaurate 

triethanolaminesodiumacetatetriethanolamineoleateandothersuchagents.Actualmethodsof 

preparingsuchdosageformsareknownorwillbeapparenttothoseskilledinthisart(e.g., 

RemingtonsPharmaceuticalSciencesMackPublishingCompanyEastonPa 15thEdition 

1975).Thecompositionorformulationtobeadministeredwillinanyeventcontainaquantity 

30 oftheactiveagentinanamountsufficienttoalleviatethesymptomsofthetreatedsubject.  
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Theactiveagentsorpharmaceuticallyacceptablederivativesmaybepreparedwith 

carriersthatprotecttheagentagainstrapideliminationfromthebodysuchastimerelease 

formulationsorcoatings.Thecompositionsmayincludeotheractiveagentstoobtaindesired 

combinationsofproperties.  

5 Parenteraladministrationgenerallycharacterizedbyinjecuoneithersubcuaneously, 

intramuscularlyorintravenouslyisalsocontemplatedherein.Injectablescanbepreparedin 

conventionalformseitherasliquidsolutionsorsuspensionssolidformssuitableforsolutionor 

suspensioninliquidpriortoinjectionorasemulsions.Suitableexcipientsincludebywayof 
exampleandwithoutlimitationwatersaline dextroseglycerolorethanol.Inadditionif 

, , 

10 desiredthepharmaceuticalcompositionstobeadministeredmayalsocontainminoramountsof 

non-toxicauxiliarysubstances suchasweuingoremulsifyingagentsp11bufferingagents 

stabilizerssolubilityenhancersandothersuchagentssuchasforexamplesodiumacetate 

sorbitanmonolauratetriethanolamineoleateandcyclodextrins.  

Lyophilizedpowderscanbereconstitutedforadministrationassolutionsemulsionsand 

15 othermixturesorformulatedassolidsorgels.Thesterilelyophilizedpowderispreparedby 

dissolvinganagentprovidedhereinorapharmaceuticallyacceptablederivativethereofina 

suitablesolvent.Thesolventmaycontainanexcipientwhichimprovesthestabilityorother 

pharmacologicalcomponentofthepowderorreconstitutedsolutionpreparedfromthepowder.  

Excipientsthatmaybeusedincludebutarenotlimitedtodextrosesorbitalfmctosecorn 

buffersuchascitratesodiumorpotassiumphosphateorothersuchbufferknowntothoseof 

skillintheartattypicallyaboutneutralpH.Subsequentsterilefiltrationofthesolution 

followedbylyophilizationunderstandardconditionsknowntothoseofskillintheartprovides 

thedesiredformulation.Generallytheresultingsolutioncanbeapportionedintovialsfor 

25 lyophilization.Eachvialcancontainbywayofexampleandwithoutlimitationasingledosage 

(10-1000mgsuchas100-500mg)ormultipledosagesoftheagent.Thelyophilizedpowder 

canbestoredunderappropriateconditionssuchasatabout4 0 Ctoroomtemperature.  

Reconstitutionofthislyophilizedpowderwithwaterforinjectionprovidesaformulationforuse 

inparenteraladministration.  

30 
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Combination Therapies 

Afurtherembodimentoftheinventionprovidesamethodofregulatingthecomplement 

system comprisingadministeringtoasubjectapharmaceuticalformulationofthepresent 

invention.Whilethepharmaceuticalformulationsofthepresentinventioncanbeadministeredas 

5 thesoleactivepharmaceuticalagenttheycanalsobeusedincombinationwithoneormore 

therapeuticorprophylacticagent(s)thatis(are)effectiveforregulatingthecomplementsystem.  

Inthisaspectthemethodofthepresentinventioncomprisesadministratingapharmaceutical 

formulationofthepresentinventionbeforeconcurrentlyand/orafteroneormoreadditional 

therapeuticorprophylacticagentseffectiveinregulatingthecomplementsystem.  

10 Thepharmaceuticalformulationsofthepresentinventioncanbeadministeredwith 

additionalagent(s)incombinationtherapyeitherjointlyorseparatelyorbycombiningthe 

pharmaceuticalformulationsandtheadditionalagent(s)intoonecomposition.Thedosageis 

administeredandadjustedtoachievemaximalregulationofthecomplementsystem.For 

exampleboththepharmaceuticalformulationsandtheadditionalagent(s)areusuallypresentat 

15 dosagelevelsofbetweenabout100oandabout1500omorepreferablybetweenabout100oand 

about800~ofthedosagenormallyadministeredinamono-therapyregimen.  

EXAMPLES 

Thepresentinventionisalsodescribedanddemonstratedbywayofthefollowing 

examples. Howevertheuseoftheseandotherexamplesanywhereinthespecificationis 

exemplifiedterm.Likewisetheinventionisnotlimitedtoanyparticularpreferredembodiments 

describedhere.Indeedmanymodificationsandvariationsoftheinventionmaybeapparentto 

thoseskilledintheartuponreadingthisspecificationandsuchvariationscanbemadewithout 

departingfromtheinventioninspiritorinscope.Theinventionisthereforetobelimitedonly 

25 bythetermsoftheappendedclaimsalongwiththefullscopeofequivalentstowhichthose 

claimsareentitled.  

EXAMPLE1:Lipid-basedFormulationofPA-ISSar 

PA(LALJLEPJCCQERAAaSEQlIDNO:1)wassolubilizedin200aIntralipid®which 

resultedinahomogeneoussolution.UponcentrifugationPAseparatedintolipidandaqueous 
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layers. Interestinglyataconcentrationof2mg/mi,600oofPAwasassociatedwiththelipid 

layerwhileonly400oofPAremainedintheaqueousphase.Ifthismixturewasallowedtositat 

40 Cfor48hoursthemixturebecamepaste-likeandithadenoughviscositythatitcouldbe 

appliedtopically.  

5 WhenPA-dPEG24(RLS-0071SEQIDNO:2)orPA-ISSar(RLS-0088SEQIDNO:3) 

weresolubilizedin200oIntralipid®oriftheyweremixedintheirsolubleform1:1with200o 

Intralipid®(resultingin100oIntralipid®),theybothresultedinahomogeneoussolutionwhich 

doesnotseparatewelluponcentrifugation.Theabilityoflipo-RLS-0088toinhibitcomplement 

activationwastestedininvitroassaysanditwassurprisinglyfoundthattheabilitytoinhibit 

10 complementactivationwasretainedandsimilartoRLS-0088insolution(Figure1). Thiswas 

unexpectedgiventhatinlipo-RLS-OO88theactivepharmacologicagentisassociatedwiththe 

micellesyetwasabletointeractwithandinhibitactivationofhydrophiliccomplement 

componentsinsolution.Giventhattheinvitroactivitywaspreservedtheinhibitingeffectsof 

lipo-RLS-0088wastestedinvivobyIVinjectionintoadultrats.Thecontrolwasidenticaldoses 

15 ofRLS-0088insolutioninjectedintoadifferentsetofadultrats.Thepharmacodynamics 

showeda4-foldincreaseinfunctionalityovertime(measuredbyC1qbindingassay)fortherats 

receivingIVlipo-RLS-0088comparedwiththosereceivingthesamedoseofIVRLS-0088 

(Figures2A-2B).  

Methods 

Forhemolyticcomplementassayshumanredbloodcells(RBCs)fromtypeABdonors 

werepurifiedwashedandstandardizedto1.0~PD 9 cells/mi.Humanserafromtype0donorsat 

a1 ofinalconcentrationwascombinedwith1. 0mMofthepeptidesandthevolumewas 

broughtupto0.250mlwithGVBS~~and5.0xio 7 RBCs.Thesampleswereincubatedfor1 

25 hourat370 Candthenspunat3,000rpmforSminutesandthesupernatantwascollectedand 

readat412nm.  

In vivo testing 

MaleWistarratswithindwellingjugularcatheterswereadministered200mg/kgRLS

0088inIntralipid®orRES-GOSSinhistidinebufferat200mg/kgofthecompoundasasingle, 

29 
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bolusIVinfusion.Atvarioustimepointsafterinfusion(0.5,2,5,60,120,and240minutes),an 

aliquotofbloodwasdrawnandplasmaisolatedandfrozenat-70 0 Cpendinganalysis.Animals 

weresacrificedaftertheterminalblooddrawandagrossnecropsyperformed.TheClqbinding 

assaywasthenperformed.  

5 Cig binding assay 

AnJmmunlon-2JIBELISAplatewascoatedwith1j~tg/mlC1qinbicarbonatebuffer 

overnightat40 C.TheplateswerewashedwithPBS-T(phosphatebufferedsaline+0.1oTween) 

andthenblockedwith1~ogelatin/PBSfor2hoursatroomtemperature.Afterwashingtheplates 

wereincubatedwiththeplasmasamplesdilutedinWo gelatin/PBSfor1houratroom 

10 temperaturefollowedbywashing.Plateswerethenprobedwithrabbitantibodyraisedagainst 

thepeptideJALTLEPJCCQERAA(SEQIDNO:1)thatlackedPEGylation(PA)at1:1000inPo 

gelatin/PBSfor1houratroomtemperaturefollowedbyagoatanti-rabbitHIRP(SigmaAldrich 

StLouisMO)at1:1,OOOin1~ogelatin/PBSfor1houratroomtemperaturewithawashingstep 

inbetween.AfteradditionofTMBsubstratesolutiontothewellsthereactionwasstoppedusing 

15 iNH2S04,andtheplatereadonaBioTekSynergyHTplatereaderat450nm.  

EXAMPLE2:IntravenousFormulationsofPA-I8Sar 

PA-dPEG24(RLS-0071)andPA-J8Sar(RLS-0088)havebeensuccessfullyformulatedin 

liquidcontaininghistidinebuffer.Todevelopformulationsofthesetwomoleculesthatcanbe 

utilizedforintravenousadministrationtopediatricandadultpatientsthefollowingexcipients 

Citrate(trisodiumcitratedihydrate)at2.50ow/vforadultformulation 

Ascorbate(sodiumascorbate)at2.880~vs/vforinfantformulation 

L-Methioninebufferat0.160ow/vforinfantformulation 

ForthecitratebufferconditionsPA-dPEG24andPA-ISSarwereformulatedata 

25 concentrationofSOmg/mlatp116.8.ForPA-dPEG24itwasnotedthatthepreparationwould 

starttogelifnotkeptonice.ThisgellingbehaviorwasnotobservedforPA-ISSar.  

FortheascorbateandL-methionineconditionsPA-dPEG24andPA-ISSarwere 

formulatedataconcentrationof10mg/mlatpH6.8.  

30 
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ToascertainifthesevariousexcipientshadanyeffectonthefunctionalactivityofPA

dPEG24andPA-ISSartheformulatedpeptidesweretestedinahemolyticassaytodeterminethe 

abilityofthesemoleculestoinhibitcomplementactivity.Forhemolyticcomplementassays, 

humanredbloodcells(RBCs)fromtypeNBdonorswerepurifiedwashedandstandardizedto 

5 1x cells/miaspreviouslydescribed.Humanserafromtype0donorsata200 final 

concentrationwascombinedwithincreasingconcentrationsoftheformulatedpeptidesandthe 

volumewasbroughtupto0.15mlwithGVBS++bufferand0.5mlRBCs.Thesampleswere 

spunat3,000rpmfor5minutesandthesupematantwascollectedandreadat412nm.Values 

arerepresentedasapercentofthepositivecontrolwhichconsistsofhuman0seraandABred 

10 bloodcellsinGVBS±+bufferwithoutpeptideaddition.PA-dPEG24andPA-ISSarformulated 

incitrateascorbateandmethionineexcipientswereabletomaintaindose-dependentinhibition 

ofcomplementactivationinthehemolyticassaycomparedtotheoriginalhistidineformulated 

molecules(Figures3A-3B).UndertheseexperimentalconditionsPA-dPEG24formulatedin 

ascorbatecitrateorhistidinehadslightlyincreasedcomplementinhibitingactivitycomparedto 

15 peptideformulatedinmethionine(Figure3A).InthecaseofPA-I8Sarformulationscomprising 

eachofthefourexcipientsdemonstratedsimilarlevelsofactivity(Figure3B).Thesefindings 

demonstratedthatPA-dPEG24andPA-ISSarmaybeefficientlysolubilizedinfourdifferent 

excipientsthatmaintainthefunctionalactivityofthesepeptides.  

EXAMPLE4:PreparationofastableliquidformulationforRLS-0088 

Table2.CompositionTable 

Ingredient Formulation lID 0~ wt g .'__. A 

32 

RLS-0088 .0 

Methionine 0.48 

Trehalose 5.0 

Hydroxypropyl-j3-cyclodextrin(J1P-~-CD) 10.0 

31 
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EDTA.Na2 0.05 

DIwater* 80.47 

pH 3.0 

*AmountneedstobecorrectedbythepurityandwatercontentofRLS-0088.  

Table3.CompoundingTable 

Ingredient Formulation ID (g) 

32 

RLS~0088* 0.216 

Methionine 0.024 

Trehalose 0.250 

Hydroxypropyl-43-cyclodextrin(HP-g-CD) 0.500 

EDTANa2 0.0025 

DIwater* .008 

AdjustpHwithiONNaOHoriNHCl 3.0 

BatchSize(g) 5.0 

0.2g/(95.50 o)/(i000o- 2 .9 0 ~) 0.216g.  

5 Protocol 

PreparationofVehiclesforformulations(F32V) 

TheF32Vvehicleswerepreparedin50mLFalcontubesaccordingtoTable4asfollows.The 

tubeswerevortexedtodissolveallsolids.  

Table4.F32Vvehicles 

10 

32 
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Ingrectient 32V 

Methionine 0.096 

Trehalose 1.000 

Hydroxypropyl-f3-cyclodextrin(J1P-~-CD) 2,000 

EDTANa2 04010 

DIwater* 16.031 

Preparationofformulations(F32) 

RLS-0088wasweighedoutandtransferredinto15mLFalcontubesforF32.TheQSto 

batchsizeusingcorrespondingvehiclewaspreparedaccordingtoTable5below.  

S Table5.  

SampleID 32 

RLS-0088(g) 0.216 

F32V(g) 4.784 

pHafterAdjustment 3.02 

Eachtubewasvortexedtodissolvethesolids.NaOHorHClsolutionwasusedtoadjust 

eachsampletothetargetpHvalues.Thesolutionwasfilteredby0.2gmnylonfilter.Thefiltrate 

wastransferredinto2FEPLCvialsonewaskeptin25 0 Cchamberandanotherwaskeptin2

10 80 Cchamber.ThefiltratewasassayedatTOand24h.At24htheparticlesizeoffiltratewas 

checkedbyAccusizer.Fortheremainingformulation,0.8 mL/vialofformulationwas 

transferredintofour2mLlipolyzingglassvials.Thevialswerefrozen- 200 C.Afterfreezing, 

twoofthevialswerelyophilized.Thefrozenandlyophilizedvialsweremeltedandreconstituted 

andkeptat2-80 Cor250 C.ThesamplesweretestedaccordingtoTable6.  

15 

33 

Batchsize(g) 5.000



WO2022/098682 PCT/IJS20211057802 

Table6.Testingprotocol 

Treatment rozenF32at-20 0 C yophuizedF32 

Storage Temp. afte2-80 C 250 C -80 C 250 C 

meltingorrecon.  

TO Assay Assay ssay Assay 

Assay, Assay, 

24h particulate particulate 

Testing matter*,pH matter*,p11 

Assay, ssay, 

48h particulate aPiciAate 

matter*,pH atter*,pH 

*TestedbyAccusizer.  

AJIPLCsamplewaspreparedbytransferring100mgofeachsampleintoa10mL 

volumetricflask.QSto5mLbythediluent.  

S Results.  

Figure4showsthevialsofformulationscontainingRES-QOSSunderthedifferentstorage 

Table7.Accusizerresults 

article number 

SampleID articleSize(rim) ardelenumberImL 35mL* 

F32250 C24h 10 137 4785 

25 17 598 

F322-80 C48h 10 171 5981 

25 34 1196 

F32L250 C24h 10 68 2392 

34 
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25 17 598 

F32L2-80 C48h 10 68 2392 

25 0 0 

F32F25W24h 10 85 2990 

25 17 598 

F32F2-8W48h 10 68 2392 

25 0 0 

Acceptancecriteria(USP26<788>) 10gmCounts 6000per1Container 

5kmCountsK 600per1Container 

*Basedon1400mg/70kghumair1400mg/(4Omg/mL) 35mL.Note:F:Freeze-thaw 

L:lyophulized 

AllF32samplesregardlessofwhetherfreeze-thawedorlyophilized-reconstitutedmetor 

5 wereclosetotheparticulatematteracceptancecriteriainUSP26<788>afterstoringat25Wfor 

24and2-80 Cfor48W 

HIPLCresults 

Table8.JTPLCsamples 

Sample API weigh Vehicle Target 

(mg) Vehiole eight(g) Conc. pHT0 Appearance 

(mg/g)* 

Slightlycloudywith 

F32 216.5 F32V 4.776 40.2 3.1 novisibleparticlesat 

25Wafter24h 

andclear/hazyat2

35 
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80 Cafter48W 

Targetcone.isthetheoreticalassaywhenallsolidsaredissolved flyiweight*purity* 

(1000o- watercontent)I(VehicleweightA-Allweight) 

Stability results are presented in Table 9 below.  

S Table9.Stabilityresults 

SamplePA oPA oAve. APIcone. QSto Assay RecovPurity 
a 

SampleID(pH) Size 1stmi. 2ndInj. PA inDiluentVolum(mg/g)ery0~ 
0 

(mg) (mg/mL) e(mL) vs.TO 

F32TO 102.5 12931 13120 13026 0.854 5 41.7 95.98 

F3225W24h 95.8 12278 12259 12268 0.804 5 42.0 100.7 95.75 

F322-80C4Th 1O2~5 13130 13162 13146 0~85O 5 41~5 99a6 96~55 

F32L250 CTO96.7 11830 11831 11831 0.766 5 39.6 9332 

F32L250 C24 100.0 12109 12182 12145 0.787 5 39.4 99.3 92.33 

h 

F32L2- 101.4 12315 12287 12301 0.797 5 39.3 100.4 93.24 

80 C4Th 

F32F250 CTO99.0 12551 12548 12550 0.813 5 41.1 95459 

F32F250 C24h100.0 12718 12715 12716 0.824 5 41.2 100.3 95.19 

F32F2-80 CTO97.6 12371 12346 12359 0.801 5 41.0 95.83 

F32F2- 1012 13170 12981 13076 O~847 5 412 1011 95~9O 

80 C48h 

Note:F:Freeze-thawL:lyophilize 
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F32L2-80 CTO99.5 12049 12019 12034 0.780 5 39.2 93.43
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TheF32formulationswerestableat25 0 Cforatleast24hand2-8Wforatleast48h.The 

lyophilized-reconstitutedandfreeze-thawFormulationF32wereallstableat25 0 Cfor24liand 

2-80 Cfor48h.  

Osmolality 

5 Table10.Osmolality.  

Sample Osmolality(mOsm) 

F32(freshprepared) 411(nodilution) 

F32(250 C24h) 169(afterbeingdiluted1:1v/vbyDI 

ater)* 

F32V 316(nodilution) 

TheOsmometerfailedtomeasureosmolalityofF32formulationwithoutdilution.Thusthe 

samplewasdiluted1:1v/vbyDIwaterformeasurement.TheosmolalityofF32is411mOsmT~ 

whichisacceptableforIVinjection/infusion.  

10 Conclusions 

TheF32formulationwasstableat25 0 Cforatleast24hand2-8 0 Cforatleast48h.The 

lyophilized-reconstitutedandfreeze-thawFormulationF32wereallstableat25 0 Cfor24hand 

reconstitutedmettheparticulatematteracceptancecriteriainUSP26<7~3>afterstoringat 

15 250 Cfor24and2-8 0 Cfor4Th.TheosmolalityofF32is411mOsmwhichisacceptableforIV 

injection/infusion.  

EXAMPLES:PreparationofastableliquidandlyophilizedpediatricformulationforRLS-0071 

Theobjectiveofthisexamplewastoprepareastableliquidandlyophilizedformulation 

ofRLS-0071forpediatricuseby:(i)preparingF7,FSF9,FlOformulations,(ii)lyophilizingthe 

20 formulationsinvialsusinganexistinglyophilizecycleand(iii)reconstitutingthelyophileand 

thawthefrozenvialsandtestassayimpurityandparticulatemailer.  
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2-80 Cfor4Th.AllF32samples, regardlessofwhethertheywerefreeze-thaworlyophilized-
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Materials 

Tables11and12showthecompositionofihedifferentformulations.  

Table11. CompositionTable.  

FormulationID(0owt) 
Ingredient ________________________________________________________________________ 

F7 FS F9 FlO 

RLS-0071 1.0 1.0 1.0 1.0 

Methionine 0.25 0.25 0.25 

EDTANa2 0.05 0.05 0.05 

Trehalose 10.0 8.7 8.2 

Sucrose 7.6 

Buffer 1 (Citric 
90.5 91.1 

acid) 

WFJ 89.0 90.0 

pHadjusts 5~3 

FormulationID(mg/40g) 
Ingredient ________________________________________________________________________ 

F7 F8 F9 FlO 

RLS-0071 400.0 400.0 400.0 400.0 

Methionine 100.0 100.0 100.0 

EDTANa2 20.0 20.0 20.0 

Trehalose 4000.0 3480.0 3280.0 

Sucrose 3040.0 

Buffer 1 (Citric QSto4Og QSto4Og 
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S Table12.CompoundingTable
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acid) 

WFJ QSIo4Og QSto4Og 

pHadjusts 5.3 

Protocol 

Formulations(F7- FlO)werepreparedasfollows.400mgofRLS-0071wasweighed 

outandtransferredintofalcontubesforF7- F10.MethionineEDTA.Na2,Trehaloseand 

S sucrosewereweighedoutandtransferredintocorrespondingfalcontubes.Formulationswere 

broughtto40gusingWFIorBuffer.Eachvialwasvortexedtodissolvethesolids.NaOHor 

HC1solutionwasusedtoadjusteachsampletothetargetpHvalues.  

Theformulationswerethenlyophilizedasfollows:F7-F10werefilteredby0.2gmfilter.  

4mLofeachfiltratewasaliquotedtolOmLcleanlipolyzingglassvials.Theglassvialswere 

10 lyophilizedusinganexistinglyophilizationcycle.Thelyophilizedvialswerethenreconstituted 

andthereconstitutedandthawedsolutionswerestoredat2-8 0 Cfor12-24hand25 0 Cfor2h.The 

solutionswerethenassayedforparticulatematterandimpurities.  

C 

Figure5showsthevialsofformulationscontainingRLS-0071underthedifferentstorage 

Table13.HPLCresults.  

Cal. Recovery Degradation Appearance H Osmolality SampleID Con.(mg/mL) ________________________________________________ ______________________________________ (mOsm) 

TO 9.80 100.00 0.00 Clear 5.31 331 

____________ 9.77 99.65 0.35 Clear ________________ 
LyoTO______________________________________________________ 

F7 Lyo- 9.70 99.00 1.00 Clear 5.29 
250 C_2h_______________________________________________________________ 

Lyo- 9.71 99.04 0.96 Clear 
_____ Soc_22h_______________________________________________________________ 

TO 9.78 100.00 0.00 Clear 5.29 315 

FS LyoTO 9.66 98.80 1.20 Clear _____________ 
Lyo- 9.71 99,33 0.67 Clear 5.30 

_____ 250 C_2h_______________________________________________________________ 
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15 conditions.Tables13and14belowshowstheJIPLCandparticulatematterresults.
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Lyo- 9990 ojcj Clear 

_____ Soc_22h_______________________________________________________________ 
C.  Precipitate 

TO (Un-fl) 530 0.00 314 
________________________________________________ (Post-fil) ________________ 

F9* LoTO 7.45 98.15 1.85 Clear __________ 
Lyo- 741 9763 237 Less 

250C 2h _____________________________________ articles 5.29 
_____________________________________________________ p ___________________ 

Lyo- ~ 2.82 Clear 

_____ Soc_22h_______________________________________________________________ 
TO 9.88 100.00 0.00 Clear 5.30 323 

___________ 9.71 98.28 1.72 Clear ________________ 

LyoTO______________________________________________________ 
FiG Lyo- 977 9gg5 i.is Clear 5.19 

250 C_2h_______________________________________________________________ 
Lyo- 981 9923 0.77 Clear 

_____ 50 C_22h_______________________________________________________________ 

Table14.Particulatematter 

ID F7 F8 F9 rio 
4 

LyoTO >10gm. 374 >10gm: 276 >10gm: 160 >10gm: '718 
>25gm:30 10 >25gm:26 >25gm:92 

Lyo-250 C2h >10gm: 680 >10gm: 582 >10gm: '752 >10gm: 1182 

Lyo-50 C22h >10gm: 2412 >10gm: 3794 >10gm: 1258 >10gm: 3050 
>25gm:314 >2Sgm:564 >25gm:240 >25gm:61O 

*Note:Formulationwasdiluted20timeswithDI-water(1:20,v/v) 

Conclusion 

5 DuringpreparationofFormulationsF9hadcloudyprecipitation.Afterfiltrationthe 

assaytestshowedthattheprecipitationistheactive(API).Theresultsofparticulatematter 

testingofF7,FSandF10showedthatusingwatertomakeupthesolutionswasbetterthan 

buffer.FromthelyophilizationresultsitseemedthatF8withEDTA-Na2andMethioninehasno 

significantchangesrelativetoFTF7wasshowntobeabetterleadformulationifthe 

40 
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formulationislyophilized.F8wasshowntobethebetterleadformulationiftheformulationis 

aqueous.  

EXAMPLE6:AdministrationofPharmaceuticalFormulations 

Apharmaceuticalformulationcomprisingatherapeuticallyeffectiveamountofalipid

5 basedformulationofSEQIDNO:3isadministeredtoasubjectinneedthereoftotreator 

preventadiseaseorcondition.Theadministrationcanbebyanyappropriateroute(e.g., 

injectioninfusion, implantation 

Apharmaceuticalformulationcomprisingatherapeuticallyeffectiveamountofalipid

basedformulationofSEQIDNO:3isadministeredtoasubjectinneedthereoftoregulatethe 

10 complementsysteminthesubject.Theadministrationcanbebyanyappropriateroute(e.g., 

injectioninfusionimplantation).  

ApharmaceuticalformulationcomprisingatherapeuticallyeffectiveamountofSEQlID 

NO:2orSEQIDNO:3incombinationwithanexcipientthatissuitableforintravenous 

administrationisintravenouslyadministeredtoasubjectinneedthereoftotreatorpreventa 

15 diseaseorcondition.Theexcipientmaybeselectedbasedontheageofthesubject.  

ApharmaceuticalformulationcomprisingatherapeuticallyeffectiveamountofSEQlID 

NO:2orSEQIDNO:3incombinationwithanexcipientthatissuitableforintravenous 

administrationisintravenouslyadministeredtoasubjectinneedthereoftoregulatethe 

20 List ofEmbodiments 

Thefollowingisanon-exhaustivelistofembodimentsprovidedbythepresent 

description.  

1. AcompositioncomprisingatherapeuticallyeffectiveamountofSEQIDNO:3andalipid

basedcarrier.  

U 

25 2.Thecompositionofembodiment1,whereinthelipid-basedcarnercompriseslipidmicelles.  

3, Thecompositionofembodiments1or2,whereinthelipid-basedcarriercomprisesalipid 

emulsion.  
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complementsysteminthesubject.Theexcipientmaybeselectedbasedontheageofthesubject.
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4.Thecompositionofembodiment3,whereinthelipid-basedcarrierispresentinanamountof 

about100ow/vtoabout200owlv.  

59 AcompositioncomprisingatherapeuticallyeffectiveamountofSEQlIDNO:2orSEQlID 

NO:3andatleastoneexcipient.  

5 6.Thecompositionofembodiment5 whereintheatleastoneexcipientissuitablefor 

intravenousadministration.  

7.Thecompositionofembodiments5or6,whereintheatleastoneexcipientisselectedfromthe 

groupconsistingofacitrateanascorbateaminoacidsandcombinationsthereof 

8.Thecompositionofembodiment7,whereinthecitratecomprisessodiumcitrate.  

10 9.Thecompositionofembodiment8,whereinthecitrateispresentinanamountofaboutV'o 

w/vtoabout50ow/v.  

10.Thecompositionofembodiment7,whereintheascorbatecomprisessodiumascorbate.  

11~Thecompositionofembodiment10,whereintheascorbateispresentinanamountofabout 

10 0w/vtoaboutS 0 ow/v.  

15 12.Thecompositionofembodiment7,whereintheaminoacidscompriseL-methionine.  
13.Thecompositionofembodiment12,whereinthe S 

aminoacidsarepresentinanamountof 

about0.01%w/vtoabout5O~w/v.  

presentinanamountofaboutftOO1toabout200milligramsperkilogram(mg/kg)ofbody 

20 weight.  

15. Thecompositionofanyofembodiments1- 14,whereinSEQIDNO:2and/orSEQIDNO:3 

ispresentinanamountofabout5toabout160mg/kg.  

16.Thecompositionofanyofembodiments1-13,whereinSEQIDNO:2orSEQIDNO:3is 

presentinanamountofabout1mg/mitoabout100mg/mi.  

25 17.Thecompositionofanyofclaims1-13,whereinSEQlIDNO:2orSEQIDNO:3ispresent 

inanamountofabout10mg/mitoabout80mg/mi.  
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14.Thecompositionsofanyofembodiments1-13,whereinSEQIDNO:2orSEQIDNO:3is
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18.Amethodofalteringcytokineexpressioncomprisingadministeringtoasubjectinneed 

thereofacompositionaccordingtoanyofembodiments1-17.  

19.Themethodofclaim18,whereintheadministrationcomprisesparenteraladministration.  

20.Themethodofembodiment18or19whereintheadministrationcomprisesintravenous 

5 administration.  

21~ Amethodoftreatingorpreventingadiseaseorconditioncomprisingadministeringtoa 

subjectinneedthereofacompositionaccordingtoanyofembodiments1-17.  

22. The method ofembodiment21 whereinthe administration comprises parenteral 

administration.  

10 23. Themethodofembodiment21or22whereintheadministrationcomprisesintravenous 

administration.  

SequenceTable 

SEQ Sequence Description 

ID 

NO.  

1 IALUJEPJCCQERAA PA(PICi) 

2 IALUJEPJCCQERAA-PEG24 PA-dPEG24 

* * * * * * * * * 4: % * 

15 Whileseveralpossibleembodimentsaredisclosedaboveembodimentsofthepresent 

inventionarenotsolimited.Theseexemplaryembodimentsarenotintendedtobeexhaustiveor 

tounnecessarilylimitthescopeoftheinventionbutinsteadwerechosenanddescribedinorder 

toexplaintheprinciplesofthepresentinventionsothatothersskilledintheartmaypracticethe 

invention.Indeed variousmodificationsoftheinventioninadditiontothosedescribedherein 

20 willbecomeapparenttothoseskilledintheartfromtheforegoingdescription. Such 

modificationsareintendedtofallwithinthescopeoftheappendedclaims.  
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CLAIMS 

Whatisclaimedis: 

1. AcompositioncomprisingatherapeuticallyeffectiveamountofSEQIDNO:3andalipid

basedcarrier.  

2.Thecompositionofclaim1,whereinthelipid-basedcarriercompriseslipidmicelles.  

3.Thecompositionofclaims1or2,whereinthelipid-basedcarriercomprisesalipidemulsion.  

4.Thecompositionofclaim3,whereinthelipid-basedcarrierispresentinanamountofabout 

1000w/vtoabout200ow/v.  

5. AcompositioncomprisingatherapeuticallyeffectiveamountofSEQIDNO:2orSEQID 

NO:3andatleastoneexcipient.  

6.Thecompositionofclaim5,whereintheatleastoneexcipientissuitableforintravenous 

administration.  

7.Thecompositionofclaims5or6whereintheatleastoneexcipientisselectedfromthegroup 

consistingofacitrateanascorbateaminoacidsandcombinationsthereof 

8.Thecompositionofclaim7,whereinthecitratecomprisessodiumcitrate.  

9.Thecompositionofclaim8,whereinthecitrateispresentinanamountofabout1'~ow/vto 

10.Thecompositionofclaim7,whereintheascorbatecomprisessodiumascorbate.  

11~Thecompositionofclaim10,whereintheascorbateispresentinanamountofabout1~ow/v 

toabout50ow/v.  

12.Thecompositionofclaim7whereintheaminoacidscompriseL-methionine.  

13~Thecompositionofclaim12whereintheaminoacidsarepresentinanamountofabout 

O.O1~ toabout50ow/v.  

14.Thecompositionsofanyofclaims1-13,whereinSEQIDNO:2orSEQIDNO:3ispresent 

inanamountofabout0.001toabout200milligramsperkilogram(mg/kg)ofbodyweight.  
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151 Thecompositionofanyofclaims1-14,whereinSEQIDNO:2and/orSEQIDNO:3is 

presentinanamountofabout5toabout160mg/kg.  

16.Thecompositionofanyofclaims1-13,whereinSEQlIDNO:2orSEQIDNO:3ispresent 

inanamountofabout1mg/mitoabout100mg/mi.  

17.Thecompositionofanyofclaims1-13,whereinSEQIDNO:2orSEQIDNO:3ispresent 

inanamountofabout10mg/mitoabout80mg/mi.  

18.Amethodofalteringcytokineexpressioncomprisingadministeringtoasubjectinneed 

thereofacompositionaccordingtoanyofclaims1-17.  

19.Themethodofclaim18,whereintheadministrationcomprisesparenteraladministration.  

20.Themethodofclaim 18or19 whereintheadministrationcomprisesintravenous 

administration.  

21~ Amethodoftreatingorpreventingadiseaseorconditioncomprisingadministeringtoa 

subjeelinneedthereofacompositionaccordingtoanyofclaims1-17.  

22.Themethodofclaim21,whereintheadministrationcomprisesparenteraladministration.  

23~Themethodofclaim21 or22 whereintheadministrationcomprisesintravenous 
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administration.













                               SEQUENCE LISTING

<110> REALTA LIFE SCIENCES, INC.
 
<120> PEPTIDE FORMULATIONS AND METHODS OF USE

<130> 251110.000157

<140>
<141>

<150> 63/111,367
<151> 2020-11-09

<160> 3     

<170> PatentIn version 3.5

<210> 1
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<400> 1
Ile Ala Leu Ile Leu Glu Pro Ile Cys Cys Gln Glu Arg Ala Ala 
1               5                   10                  15  

<210> 2
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<223> C-term PEG24

<400> 2
Ile Ala Leu Ile Leu Glu Pro Ile Cys Cys Gln Glu Arg Ala Ala 
1               5                   10                  15  

<210> 3
<211> 15
<212> PRT
<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
      peptide

<220>
<221> MOD_RES
<222> (8)..(8)
<223> Sarcosine

<400> 3
Ile Ala Leu Ile Leu Glu Pro Xaa Cys Cys Gln Glu Arg Ala Ala 
1               5                   10                  15  
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