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Cl (57)Abstract:Thedisclosuredescribesextendedreleasesoliddosageformscomprisingupadacitiniborapharmaceuticallyacceptable 
0 
Cl saltthereofwhereinthesoliddosageformprovidespU-independentdrugrelease.InparticPlarthedisclosuredescribesextended 

releasesoliddosageformscomprisingupadacitiniborapharmaceuticallyacceptablesaltthereofatleastonepU-dependentpolymer 
0andatleastonereleasecontrolmaterial.  
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EXTENDEDRELEASEIIPADACITINIBFORMULATIONS 

CROSSREFERENCETORELATEDAPPLICATIONS 

100011 ThisapplicationclaimsprioritytoU.S.PatentApplicationNo.63/131,564,filedonDecember29, 

2020,theentirecontentsofwhicharefullyincorporatedhereinbyreference.  

BACKGROUND 

[0002J lJpadacitinibisaJanuskinase(JAK)inhibitormarketedintheUnitedStatesforthetreatmentof 

adultswithmoderatelytoseverelyactiverheumatoidarthritis(RA)whohavehadaninadequateresponseor 

intolerancetomethotrexateunderthetradenameRTNVOQ.Themarketedproductisaoncedailyextendedrelease 

tabletcomprisingtartaricacidasanacidicpHmodifierandhydroxypropylmethylcellulose(HPMC)asarelease 

controlpolymer.Inadditiontothe15mgupadacitinibdosebeingmarketedforthetreatmentofRAapprovalfor 

the15mgdoseisalsosoughtforthetreatmentofactivepsoriaticarthritisandactiveankylosyingspondylitis.A 

lowerdose(7.5mg)willbemarketedinJapan.Higherdoses(30mgand45mg)arerespectivelyplannedforthe 

treatmentofatopicdermatitisandJBDdiseasessuchasCrohn'sdiseaseandulcerativecolitis.Thetabletsizefor 

eachofthesesoliddosageformsisnearly500mgwhichmayimpedeswallowabilityparticularlyinpatientswith 

difficultyswallowingsuchaspediatricjuvenileand/orelderlypatients.Furthermoreifthetabletisnotstored 

properly(e.g.,underlowhumidity),theappearancedissolutionrateandimpurityprofilehavebeenfoundtobe 

negativelyimpacted.Thusthereexistsaneedforimprovedsoliddosageformscomprisingupadacitinibthatretain 

desirablecharacteristicsofthemarketedproductsuchasasimilardissolutionprofilebutwithoutthenegative 

SUMMARY 

[0003J Providedhereinareimprovedextendedreleasesoliddosageformscomprisingupadacitinibora 

pharmaceuticallyacceptablesaltthereof 

[0004J Inoneaspectthepresentdisclosureprovidesanextendedreleasesoliddosageformcomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofwhereinthesoliddosageformprovidespH-independent 

drugrelease.  

[OOOSJ Inoneembodimentthesoliddosageformcomprisesamatrixsystem.Insomesuchembodiments, 

thematrixsystemcomprisesapH-dependentpolymer.Insomesuchembodimentsthesoliddosageformfurther 

1 

characteristicssuchastheswallowabilityissuesand/orstorageproblems.
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compnscsaticastonerclcasccontrolmatcnal.Insomcsuchcmbodimcntsthesoliddosageformcomprisesless 

than100obyweightofahygroscopicacidicpHmodifier.  

100061 Inoneembodimentthesoliddosageformcomprisesareleaseratemodifierpreferablytherelease 

ratemodifierisnotahygroscopicacidicpHmodifier.Insomesuchembodimentsthereleaseratemodifierisan 

ionexchangeresin.Insomesuchembodimentsthereleaseratemodifierisanon-acidicorabasicpHmodifier, 

suchassodiumcarbonatemegluminetribasicsodiumphosphatedodecahydrate(Na3POLr12H 2 0),sodium 

hydroxidesodiumbicarbonatemagnesiumoxidepotassiumhydroxideorcalciumphosphate.Insomesuch 

embodimentsthesoliddosageformfurthercomprisesananionicpolymerorananionicpolysaccharidesuchas 

hydroxypropylmethylcellulosephthalate (HPMCP), cellulose acetatephthalate (CAP),hydroxypropyl 

methylcelluloseacetatesuccinate(HPMCAS),polyvinylacetatephihalate(PVAP),methacrylicacidcopolymers 

(EudragitL),alginicacidpectinhyaluronicacidorcarboxymethylcellulose.  

[0007J Inoneembodimentthesoliddosageformcomprisesabafflerlayercovenngaportionoftherelease 

surfaceofthesoliddosageform.Insomesuchembodimentsthebarrierlayercomprisesapolymerpreferablya 

pH-dependentpolymerthatactsasacoatingtocoveraportionofthereleasesurfaceofthesoliddosageform.In 

somesuchembodimentsapH-dependentbafflerlayerisappliedtoapartialsurfaceofthedosageform(e.g., a 

tablet)usingsolventbasedcoatingorcompressioncoatingprocesses.Insomesuchembodimentsthesoliddosage 

formfurthercomprisesareleaseratemodifier.InsomesuchembodimentsthereleaseratemodifierisanacidicpH 

modifiersuchasfumancacid.  

[0008J Inoneembodimentthesoliddosageformisanosmoticpumpdrugreleasesystem.Insomesuch 

embodimentstheosmoticpumpdrugreleasesystemcomprisesareleaseratemodifier.Insomesuchembodiments, 

thereleaseratemodifierisanacidicpHmodifiersuchasfumaricacid.Inothersuchembodimentstheosmotic 

BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0009J FIGS.lA-lBdepicttheeffectsoftartaricacidpresentinuncoated(FIG.lA)andcoated(FIG.  

iB)upadacitinib-containingtablets.InFIG.lAincreasingmottling/deliquesenceisobservedinuncoatedtablets 

0 

containingincreasingamountsoftartancacid(TA),i.e.,at0o, Wo,200oand300oTAwithamoisturecontentof 
4.200 whenstoredat30 0 C/530 orelativehumidity(RH)for2months.InFIG.iBavisualcomparisonof 
CCunstressed"7.5mgRINVOQcoatedtabletsofTable1versusCCtd~~7.5mgRJNVOQcoatedtablets(subjected 

400 CI530~RHfor>2months)showsdifferencesindissolutioninapH6.850mMsodiumphosphatebuffer 

medium.Withoutbeingboundbyanyparticulartheoryitisbelievedthatthemottlinganddifferencesindissolution 

2 

pumpdrugreleasesystemdoesnotcompriseareleaseratemodifier.
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iscausedbytwomainrespectivefactors:(a)solubilizationofthehydroscopicorganicacid(tartaricacid)inwater 

leadingtodeliquescenceandleachingoftartancacidintothefilmcoatsuchasshowninFIG.lAand(b)cross

linkingofthesolubilizedtartancacidwiththefilmcoatcontainingpolyvinylalcohol(PVA),leadingtochangesin 

thedissolutionsuchasshownbythechangesindissolutionofstressedversusunstressedtabletsinFIG.lB.  

100101 FIG.2depictsareactionschemefortheformationofthenon-genotoxicupadacitinib 

hydroxymethylimpurity(UHM)impurityfromthereactionofupadacitinibinthepresenceofacidwaterand 

formaldehyde.  

[OO11J FIG.3comparesthedissolutionprofileofRINVOQ(30mg)500mgtabletatpH1. 1andpH6.8 
0 

tothatofsmallersized(200mg)tabletswithtartaricacid(Ti)andwithouttartancacid(Al).  

[0012J FIGS.4-8comparethedissolutionprofileofRJNVOQ(30mg)500mgtabletatpH1. 1andpH 

6.8,containingtartaricacidandareleasecontrolmaterial(HPMC),tothatofthesmallersizedtabletsFormulation 

AS1(FIG.4),FormulationAS2(FIG.5),FormulationAS3(FIG.6),FormulationAS4(FIG.7),andFormulation 

AS5(FIG.8),eachcontaininganentericpolymer(HPMCAS)andareleasecontrolmaterial(HPMC).  

[0013J FIGS.9-11comparethedissolutionprofileofRTNVOQ(30mg)500mgtabletatpH1. 1andpH 

6.8,containingtartaricacidandareleasecontrolmaterial(HPMC),tothatofthesmallersizedtabletsFormulation 

ALl(FIG.9),FormulationAL2(FIG.10),FormulationAL3(FIG.11),eachcontainingtheanionicpolysaccharide 

alginicacidandareleasecontrolmaterial(HPMC).  

[0014J FIG.12comparesthedissolutionprofileofRINVOQ(30mg)500mgtabletatpH1,1and6,8, 

containingtartaricacidandareleasecontrolmaterial(HPMC),tothatofasmallersizedtabletFormulationT2, 

whichcontainsanentericpolymer(HPMCAS),areleasecontrolmaterial(HPMC),andahygroscopicacidicpH 

modifier(2000 0 

tartancacid).  

Eltabletin(1)0.1NHCland(2)pH6.8buffer.  

[0016J FIG.14comparesthedissolutionprofileof3OmgFormulationE2,E3,andE4tabletsin(1)0.1N 

HCland(2)pH6.8buffer.  

[0017J FIG.15comparesthedissolutionprofileof30mgFormulationE4andE5tabletsin(1)0.iNHCl 

and(2)pH6.8buffer.  

[0018J FIG.16comparesthedissolutionprofileof30mgFormulationE6andE7tabletsin(1)0.iNHCl 

and(2)pH6.8buffer.  

3 

100151 FIG.13comparesthedissolutionprofileofa30mgRINVOQtablettothatofa15mgFormulation
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[0019J FIG.17comparesthedissolutionprofileof30mgFormulationE6andE8tabletsin(1)0.iNHCl 

and(2)pH6.8buffer.  

[0020J FIG.18comparesthedissolutionprofileof11.52mgFormulationE9,El0,andEl1tabletsin(1) 

O.lNHCland(2)pH6.8buffer.  

[0021J FIG.19comparesthedissolutionprofileof11.52mgFormulationElOandEl2tabletsin(1)0.iN 

HCland(2)pH6,8buffer.  

DETAILEDDESCRIPTIONOFCERTAINEMBODIMENTS 

100221 Extended release solid dosage forms comprising upadacitinib ((3S,4R)-3-ethyl-4-(3H

imidazoIll,2-a]pyrrolo[2,3-e]pyrazin-8-yl)-N-(2,2,2-trifluoroethyl)pyrrolidine-1-carboxamide) or a 

pharmaceuticallyacceptablesaltthereofanacidicpHmodifiersuchastartaricacidandareleasecontrolpolymer, 

suchashydroxypropylmethylcellulose(HPMC),aredescribedinWO2017/066775, andencompassthesolid 

dosageformthatismarketedasRINVOQ(upadacitinib).Asnotedandunderstoodfromthe'775publicationas 

thesoliddosageformbeginstoerodeuponadministrationandexposuretowaterinthestomachtheacidicpH 

modifierandupadacitinibsolubilizeandform togetherwiththereleasecontrolpolymeranacidicgel 

microenvironmentallowingfortheextendedreleaseofupadacitinibfromthegelinthesoliddosageformata 

relativelyconstantratedespiteexternalmacroenvironmentalpHchanges.Suchanextendedreleaseprofileisnoted 

tobeparticularlyadvantageoussincethepHofthegastrointestinaltractmayvarysignificantlyfromthestomach 

(e.g., pHofabout1.5-3),totheduodenum(e.g., pHofabout4-5),tothelowerpartofthesmallintestines(e.g., pH 

ofabout6.5-7.5).  

[0023J Severaldisadvantageshavenowbeenidentifiedwiththecurrentlymarketedsoliddosageform 

protectionthetabletappearancegrowsincreasinglymottled(seeFIG.1),thedissolutionrateofupadacitinib 

decreasesandlevelsofanon-genotoxicupadacitinibhydroxymethylimpurity(UHMImpurity)(seeFIG.2) 

increase.Withoutbeingboundbyanyparticulartheorythesechallengesinthestorageandhandlingofthemarketed 

RINVOQtabletsmaybecausedinpartbythepresenceofarelativelyhighamount(e.g.,200o)ofthehygroscopic 

organicacidtartaricacid.Forexampleovertimeandespeciallyunderconditionswhichdonotmaintainalow 

waterenvironmentwaterisabsorbedintothetablet(facilitatedbythewaterlovingnatureoftartaricacid),leading 

toincreasinglysolubilizedtartaricacid.Thetabletmottlingmaybeduetoeitherdeliquescenceandleachingofthe 

solubilizedtartaricacidthroughthefilmcoatand/orcross-linkingreactionofthesolubilizedtartancacidwiththe 

filmcoatcontainingpolyvinylalcohol(PVA).Thedecreaseddissolutionratefollowingstorageparticularlyunder 

4 

particularlyrelatedtostorageandhandling.Forexampleasstoragetimeincreaseswithoutappropriatemoisture
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clcvatcdtcmpcraturcandhumiditymaybcattributedtoinercasinglysolubilizedtartaneacidrcactingwithPVAas 

across-linker.Increasedamountsofsolubilizedtartaricacidmayalsoberesponsiblefortheincreasedamountsof 

theUHMimpuritywhichmaybeformedviaatartaricacid-catalyzedreactionofupadacitinibwithtrace 

formaldehydethatispresentinsomeexcipientssuchaspolyethyleneglycol(PEG),HPMCandPVA.Keepingthe 

UHMImpurityatlowlevelstomeetqualityspecificationsforthemarketedproduct(e.g.,nomorethanabout0.50 

w/worbetweenabout0.10 toabout~j,50ow/woftheUHMimpurity)requiresmaintainingalowwatercontent 
0toabout4ow/w)foritsshelf-lifeof24 

ofthetablet(e.g., nomorethanabout400w/worbetweenabout~ 0 0 

months.Dryingthetabletfollowedbystorageunderverydryconditions(e.g.,usingadesiccantorsealedin 

aluminumfoilpackaging)isnotaperfectsolution.  

100241 Furthermoreinanefforttoreducethesizeandtherebyimprovetheswallowabilityofthemarketed 

productitwasdiscoveredthatuseoftartaricacidasanacidicpHmodifierinsmallertabletsresultedintabletswith 

incompletereleasecomparedtothemarketedproductRJNVOQ.  

[0025J Thepresentdisclosureprovidesnewsoliddosageformscomprisingupadacitinibora 

pharmaceuticallyacceptablesaltthereofwhereinthesoliddosageformsprovidepH-independentdrugrelease.  

[0026J SuchsoliddosageformsmayallowforthereductionoreveneliminationofcertainacidicpH 

modifiersmorespecificallyhygroscopicorganicacidssuchastartaricacidintheformulation.Lowerlevelsof 

hygroscopicacidintheformulationmayimprovethestoragestabilityissuesleadingtoreductionofmoftling, 

reductionofdegradationproducts(suchastheUHMImpurity),whileretainingasimilarreleaseprofiletothe 

marketedupadacitinibproduct.Furthermorelowerlevelsofhygroscopicacidsinthetabletallowsforeaseof 

manufacturerequiringlessfillersandotherexcipientstocompensateforitsinclusionthusprovidingadosageform 

ofamuchsmallersizecomparedtothecurrentlymarketedRINVOQtablets.  

toforexampleimproveappearancedissolutionand/ordecreaseformationofdegradationproductwfacilitate 

swallowabilitybyprovidingtabletssubstantiallylessthan500mginsizeprovidesubstantiallycompletedrug 

releaseand/orprovideasoliddosageformwithimprovedorsimilardissolutionprofileand/orbioavailabilityto 

thatofRINVOQ.  

[0028J Inoneembodimentthesoliddosageformscompriseupadacitiniborapharmaceuticallyacceptable 

saltthereofatleastonepH-dependentpolymerandatleastonereleasecontrolmaterial.  

[0029J Withoutwishingtobeboundbyanyparticulartheoryitisbelievedthatasthesoliddosageform 

comprisingupadacitinibapH-dependentpolymerandareleasecontrolmaterialbeginstodissolveanderodeupon 

administrationandexposuretowaterinthelowpHenvironmentofthestomachthepH-dependentpolymeracts 

5 

[0027J Thusthepresentdisclosureprovidessoliddosageformstoenhancephysicalandchemicalstability
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asadiffusionbafflerreducingdrugreleaseratewhilethereleasecontrolmaterialhydratesformingaviscous 

substanceageland/orswellsthustogethercontrollingthereleaserateofupadacitinibinthestomach.Asthesolid 

dosageformmovestothemorebasicpHenvironmentoftheintestinethepH-dependentpolymerthenbeginsto 

dissolveandfacilitateserosionofthereleasecontrolmaterialallowingcontrolledreleaseofupadacitinibinthe 

intestine.  

100301 Inoneembodimentthesoliddosageformscompriseupadacitiniborapharmaceuticallyacceptable 

saltthereofandareleaseratemodifierwhereinthereleaseratemodifierisnotahygroscopicacidicpHmodifier 

suchastartaricacid.Insomesuchembodimentsthereleaseratemodifierisanionexchangeresin.Insomesuch 

embodimentsthereleaseratemodifierisanon-acidicorabasicpHmodifierandthesoliddosageformoptionally 

furthercomprisesananionicpolymerorananionicpolysaccharide.  

[0031J Inoneembodimentthesoliddosageformscompriseupadacitiniborapharmaceuticallyacceptable 

saltthereofandabarrierlayercoveringaportionoftereleasesurfaceofthesoliddosageforms.  

[0032J Inoneembodimentthesoliddosageformscompriseanosmoticpumpdrugreleasesystem.  

[0033J Incertainembodimentsupadacitiniborapharmaceuticallyacceptablesaltthereofispresentina 

soliddosageformasdescribedhereininanamountsufficienttodeliverbetweenabout5andabout50mgper 

unitdosageform ofupadacitinibfreebaseequivalent.Insomesuchembodimentsupadacitinibora 

pharmaceuticallyacceptablesaltthereofispresentinasoliddosageforminanamountsufficienttodeliverabout 

7.5mgperunitdosageformofupadacitinibfreebaseequivalent.Insomesuchembodimentsupadacitinibora 

pharmaceuticallyacceptablesaltthereofispresentinasoliddosageforminanamountsufficienttodeliverabout 

15mgperunitdosageformofupadacitinibfreebaseequivalent.Insomesuchembodimentsupadacitinibora 

pharmaceuticallyacceptablesaltthereofispresentinasoliddosageforminanamountsufficienttodeliverabout 

pharmaceuticallyacceptablesaltthereofispresentinasoliddosageforminanamountsufficienttodeliverabout 

45mgperunitdosageformofupadacitinibfreebaseequivalent.  

[0034J Theterm upadacitinibfreebase"I referstofreebase(non-saltneutral)formsofupadacitinib.  

Examplesofupadacitinibfreebasesolidstateformsincludeamorphousupadacitinibfreebaseandcrystalline 

freebasesofupadacitinib.Specificexamplesofupadacitinibfreebasesolidstateformsincludebutarenotlimited 

toAmorphousUpadacitinibFreebaselJpadacitinibFreebaseSolvateFormAlJpadacitinibFreebaseHydrateForm 

BUpadacitinibFreebaseHydrateFormC(whichisahemihydrate),andlJpadacitinibFreebaseAnhydrateForm 

DeachasdescribedinInternationalApplicationsWO2017/066775andWO2018/165581,thecontentsofeachof 

whicharehereinincorporatedbyreference.  

6 
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[0035J A"pharmaceuticallyacceptablesalt"ofupadacitinibreferstothosesaltswhichareappropriatefor 

useinapharmaceuticalcompositionandthatarecompatiblewiththesoliddosageformsdescribedherein.Such 

saltsmaybeobtainedforexamplebyreactionofupadacitinibfreebasewithinorganicacidssuchashydrochloric 

acidhydrobromicacidsulfuricacidnitricacidandphosphoricacidororganicacidssuchasorganicsulfonicacid, 

organiccarboxylicacidorganicphosphoricacidmethanesulfonicacidethanesulfonicacidp-toluenesulfonic 

acidcitricacidfumaricacidmaleicacidsuccinicacidbenzoicacidsalicylicacidlacticacidtartaricacid(e.g., 

(+)or(-)-tartaricacidormixturesthereof),aminoacids(e.g., (+)or(-)-aminoacidsormixturesthereof),andthe 

like.  

[0036J ThetermC~upadacitinibfreebaseequivalent"referstotheamountoftheneutralupadacitinib 

freebase(activeingredient)administeredfreeofanyadditionalcomponentsinthesolidstateformsuchasfreeof 

anysolventorwatermolecule(s)ofasolvateorhydrate(includinghemihydrate)solidstateformandfreeofany 

pharmaceuticallyacceptablesaltcounteranionsofapharmaceuticallyacceptablesaltsolidstateform.Forexample, 

15.4mgofcrystallineupadacitinibfreebasehemihydrate(whichincludes1/2ofawatermoleculeperupadacitinib 

freebasemolecule)delivers15mgofupadacitinibfreebaseequivalentwhile30.7mgofcrystallineupadacitinib 

freebasehemihydrate(whichincludes1/2ofawatermoleculeperupadacitinibfreebasemolecule)delivers30mg 

ofupadacitinibfreebaseequivalent.  

100371 Theterm"anhydrate asappliedtoacompoundreferstoasolidstatewhereinthecompound 

containsnostructuralwaterwithinthecrystallattice.  

[0038J ThetermCCsoliddosageform,,isusedinterchangeablyhereinwithpharmaceuticalcompositionand 

bothrefertoasolidformulationsuitablefororaladministrationtoahuman.Exemplarysoliddosageformsinclude, 

butarenotlimitedtotablets(coatedoruncoated)andcapsules."Extendedrelease"(alsoreferredtoascontrolled 

overanextendedperiodoftimee.g.,overaperiodof0to20hours,0to18hours,0to16hours,0to14hours,0 

to12hours,0to10hours,0to8hours,0to6hoursor0to4hourse.g.,whereinsubstantiallycompletereleaseis 

attainedfromabout4hourstoabout20hoursfromabout4hourstoabout16hoursfromabout4hourstoabout 

10hoursfromabout4hourstoabout8hoursfromabout4hourstoabout6hoursfromabout6hourstoabout8 

hoursfromabout6hourstoabout10hoursorfromabout6hourstoabout12hoursfollowingingestion(attime 

0hours).Compareforexampleimmediatereleasesoliddosageformswhichpermitthereleaseofmostorallof 

theactiveingredientoverashortperiodoftime(e.g.,typicallyaround60minutesorless).Incertainembodiments, 

thereleaseisasubstantiallysteadyreleaseofupadacitinibfromthesoliddosageformovertheextendedperiodof 

time.Incertainembodimentsthereleaseisasubstantiallycompletereleaseofupadacitinibfromthesoliddosage 

7 

orsustainedrelease)soliddosageformsareformulatedinsuchamannerastoslowlyreleasethecontaineddrug
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formovcrtheextendedperiodoftime.Incertainembodimentsthesoliddosageformisanextendedreleasetablet.  

Asusedherein"substantiallysteady"referstoarelativelyconstantrateofdissolutionovertheextendedperiodof 

time.Furthermoreasusedherein,"substantiallycomplete"referstoatleast950oofupadacitinibreleasedfromthe 

soliddosageformovertheextendedperiodoftime.Acompletereleaserefersto oofupadacitinibbeing 

releasedfromthesoliddosageformovertheextendedperiodoftime.  

100391 ThetermC~pH~dependentpolymerreferstoapolymerthatisinsolubleoronlyslightlysolubleat 

alowpH(e.g.,aboutpH1uptobutlessthanpH5)butbecomessolubleatahigherpH(e.g.,pH5andabove).In 

certainembodimentsapH-dependentpolymermaybecomesolubleatapHrangefromaboutpH5andabovee.g., 

fromaboutpH5toaboutpH9,fromaboutpH5toaboutpH8,fromaboutpH5toaboutpH7,orfromaboutpH 

5toaboutpH6whichisgenerallylessacidicthanthegastricenvironmentandroughlycorrespondstopHvalues 

inthesmallintestine. ExemplarypH-dependentpolymersincludebutarenotlimitedto,(i)entericpolymerssuch 

asahydroxyalkylcelluloseacetatesuccinate(e.g., hydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)), 

hydroxyalkylmethylcellulosephthalate(e.g., hydroxypropylmethylcellulosephthalate(HPMCP)),cellulose 

acetatephthalate(CAP),polyvinylacetatephthalate(PVAP),apoly(meth)acrylate-methacrylicacidcopolymersuch 

asamethylmethacrylate-methacrylicacidcopolymer(e.g., Eudragit®L100orEudragit®S100),and(ii)anionic 

polysaccharidessuchasalginicacidpectinhyaluronicacidcarboxymethylcellulosepolyacrylicacid(PAA),and 

Pluronic-g-poly(acrylicacid)copolymers.  

[0040J IncertainembodimentsthepH-dependentpolymerisselectedfromthegroupconsistingofenteric 

polymersanionicpolysaccharidesandcombinationsthereofIncertainembodimentsthepH-dependentpolymer 

isselectedfromthegroupconsistingofhydroxyalkylcelluloseacetatesuccinatehydroxyalkylmethylcellulose 

phthalatecelluloseacetatephthalateapoly(meth)acrylate-methacrylicacidcopolymeralginicacidpectin 

combinationsthereofIncertainembodimentsthepH-dependentpolymerisselectedfromthegroupconsistingof 

hydroxypropylmethylcelluloseacetatesuccinatealginicacidandcombinationsthereofIncertainembodiments, 

thepH-dependentpolymerishydroxypropylmethylcelluloseacetatesuccinate.InoneembodimentthepH

dependentpolymerishydroxypropylmethylcellulosephthalate(HPMCP).IncertainembodimentsthepH

dependentpolymerisalginicacid.  

[0041J IncertainembodimentsthepH-dependentpolymerispresentinthesoliddosageforminan 

amountsufficientto(a)providesubstantiallysteadydrugreleasebetweenpH1. 1and6.8;(b)providesubstantially 

completedrugreleaseindependentoftabletsizeandparticularlyfortabletsweighinglessthan500mgsuchas 

fromabout100mgtoabout400mg;(c)controlgenerationofupadacitinibdegradationproductstowithin 
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hyaluronicacidcarboxymethylcellulose, polyacrylicacid(PAA), Pluronic-g-poly(acrylicacid)copolymers, and
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pharmaccuticallyacceptablelevelsduringtheshelf-lifeofthesoliddosage , (d)providcasubstantiallysimilar 

dissolutionprofilecomparedtotheRINVOQextendedreleasetabletwand/or(e)provideaconsistentdissolution 

profileacrosstheshelf-lifeofthesoliddosageform.  

100421 IncertainembodimentsthepH-dependentpolymerispresentinthesoliddosageforminan 

amountfromabout100otoabout400 byweight(w/w)ofthesoliddosageform.IncertainembodimentsthepH

dependentpolymerispresentinthesoliddosageforminanamountfromabout150otoabout350~byweight(w/w) 

ofthesoliddosageform.IncertainembodimentsthepH-dependentpolymerispresentinthesoliddosageformin 

anamountfromabout2000toabout3000byweight(w/w)ofthesoliddosageform.Insomesuchembodiments, 

thesoliddosageformcomprisesabout200obyweight(w/w)ofthepH-dependentpolymer.Inothersuch 

embodimentsthesoliddosageformcomprisesabout250obyweight(w/w)ofthepH-dependentpolymer.Instill 

othersuchembodimentsthesoliddosageformcomprisesabout300obyweight(w/w)ofthepH-dependent 

polymer.  

[0043J AsusedhereinaC'releasecontrolmaterial"isanexcipientmaterialwhoseprimaryfunctionisto 

modifythedurationofreleaseoftheactivedrugsubstance(upadacitinib)fromthedosageformbyforexample, 

swellingand/orformingaviscoussubstanceorgelinwaterand/oratlowpH.Incertainembodimentstherelease 

controlmaterialisanon-polymericratecontrolmaterial.Forexamplethenon-polymericratecontrolmaterialmay 

beareleasecontrollipidsuchasglyceiyldibehenate(e.g., Compritol®888).Inotherembodimentsthenon

polymericratecontrolmaterialmayincludefattyacidsfattyacidestersmono-,di-andtri-glyceridesoffatty 

acidsfattyalcoholswaxesofnaturalandsyntheticoriginswithdifferingmeltingpointsandhydrophobicpolymers 

usedinhydrophobicnon-swellablematrices.Examplesincludestearicacidlaurylcetylorcetostearylalcohol, 

glycerylbehenatecamaubawaxbeeswaxcandelillawaxmicrocrystallinewaxandlowmolecularweight 

polymersincludefinepowdersofammoniomethacrylatecopolymers(Eudragit®RL100 P0 KS100,P0), 

polyvinylacetateoritsmixturewithpovidone(Kollidon®5K),ethylcellulose(Ethocel®),celluloseacetate(CA

398-10),celluloseacetatebutyrate(CAB-381-20),celluloseacetatepropionate(CAP-482-20),andlatexdispersions 

ofinsolublepolymers(Eudragit®NE-30DRL-30DRS-30DSurelease®).Incertainembodimentstherelease 

controlmaterialisareleasecontrolpolymer.Insomesuchembodimentsthereleasecontrolpolymerisa 

hydrophilicpolymer.Exemplaryreleasecontrolpolymersincludebutarenotlimitedtoacellulosederivativewith 

aviscosityofbetween100and100,000mPA-shydroxypropylmethylcellulose(e.g., Hypromellose2208ora 

controlledreleasegradeofhydroxypropylmethylcelluloseincludingtheEFandKseries),acopolymerofacrylic 

acidcrosslinkedwithapolyalkenylpolyether(e.g., Carbopol®polymers),hydroxypropylcellulosehydroxyethyl 
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polyethylene.Inotherembodimentsthenon-polymericratecontrolmaterialisaninsolublepolymer.Insoluble
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ecliuloseanon-ionichomopolymerofcthylcncoxidc(e.g., PolyoxTM),awatersolublenaturalgumofa 

polysaceharide(e.g., xanthangumalginatelocustbeangumetc.),acrosslinkedstarchpolyvinylacetateand 

polyvinylpyrrolidone.  

100441 Incertainembodimentstheatleastonereleasecontrolmaterialisselectedfromthegroup 

consistingofhydroxypropylmethylcellulose(HPMC),acopolymerofacrylicacidcrosslinkedwithapolyalkenyl 

polyetherandcombinationsthereofIncertainembodimentstheatleastonereleasecontrolmaterialisselected 

fromthegroupconsistingofhydroxypropylmethylcellulosehydroxyethylcelluloseandcombinationsthereofIn 

certainembodimentstheatleastonereleasecontrolmaterialishydroxypropylmethylcellulose(HPMC).  

[0045J Incertainembodimentsthereleasecontrolmaterialispresentinthesoliddosageforminanamount 

fromabout100otoabout600obyweight(w/w)ofthesoliddosageform. Incertainembodimentsthereleasecontrol 

materialispresentinthesoliddosageforminanamountfromabout200otoabout500obyweight(w/w)ofthe 

soliddosageform.  

[0046J IncertainembodimentsthesoliddosageformcompriseslowlevelsofahygroscopicacidicpH 

modifierinthecomposition(e.g.,lessthan150~lesstan 0, lessthan50o).Incertainembodimentsthe 
C.  

hygroscopicacidicpHmodifierisahygroscopicorganicacid.Theterm'hygroscopic"isusedadjectivallytorefer 
tomaterialssuchpharmaceuticallyacceptableexcipientstatabsorboradsorbsignificantamountsofmoisture 

fromtheairorsurroundingatmosphere.WhenaC.C.hygroscopic~~materialabsorbsmoisturefromtheairor 

surroundingatmospheretotheextentthatsaidmaterialundergoesgradualdissolutionand/orliquefactionthe 

materialisconsideredC.C.deliquescent~~Deliquescencerepresentsthemostseverecaseofhygroscopicity.Incertain 

embodimentsthesoliddosageformcomprisingupadacitiniborapharmaceuticallyacceptablesaltthereofincludes 

notmorethan1500byweight(w/w)ofahydroscopicacidicpHmodifiernotmorethan~000byweight(w/w)ofa 

certainembodimentsthesoliddosageformcomprisingupadacitiniborapharmaceuticallyacceptablesaltthereof 

includesnotmoretan~500byweight(w/w)ofahygroscopicorganicacidnotmoretan1000byweight(w/w) 

ofahygroscopicorganicacidornotmorethan500byweight(w/w)ofahygroscopicorganicacid.Incertain 

embodimentstehygroscopicorganicacidisselectedfromthegroupconsistingoftartancacidcitricacidand 

maleicacid.Incertainfurtherembodimentstesoliddosageformfurthercompriseslowamounts(e.g.,lessthan 

50~, 100~ 50o)ofotherhygroscopicpharmaceuticallyacceptableexcipientsormaterialsintecomposition.In 

oneembodimentthesoliddosageformincludesatleastonereleaseratemodifier.Inoneembodimenttheatleast 

onereleaseratemodifierisselectedfromthegroupconsistingofanionexchangeresinabasicpHmodifieran 

acidicpHmodifierandcombinationsthereofAnionexchangeresinsuitableforuseasareleaseratemodifieris 
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hygroscopicacidicpHmodifierornotmorethan50obyweight(w/w)ofahygroscopicacidicpHmodifier.In
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AmbcrLitcTMffip69orarcsinhavingsimilarcharactcristics.InonccmbodimcntIlicatleastonereleaserate 

modifierisAmberLiteTMJpJ)69.BasicpHmodifierssuitableforuseasareleaseratemodifierincludebutarenot 

limitedtosodiumcarbonate(Na 2 CO3 ),megluminetribasicsodiumphosphatedodecahydrate(Na3POt121120), 

sodiumhydroxidesodiumbicarbonatemagnesiumoxidepotassiumhydroxideandcalciumphosphate.Inone 

embodimenttheatleastonereleaseratemodifierissodiumcarbonate.Insomesuchembodimentstheatleastone 

releaseratemodifierissodiumcarbonatemonohydrate.AcidicpHmodifierssuitableforuseasareleaserate 

modifierincludebutarenotlimitedtoftimaricacid.InoneembodimenttheacidicpHmodifierisnota 

hygroscopicacidicpHmodifier.Inoneembodimenttheatleastonereleaseratemodifierisffimaricacid.  

100471 Inoneembodimentthereleaseratemodifierispresentinthesoliddosageforminanamountfrom 

about500toabout4000byweight(w/w)ofthesoliddosageform.Insomesuchembodimentsthesoliddosage 

formcomprisesanionexchangeresinandtheionexchangeresinispresentinthesoliddosageforminanamount 

fromabout2000toabout3500byweight(w/w)ofthesoliddosageform.Insomesuchembodimentsthesolid 

dosageformcomprisesabout300obyweight(w/w)oftheionexchangeresin.Insomesuchembodimentsthesolid 

dosageformcomprisesabasicpHmodifierandthebasicpHmodifierispresentinthesoliddosageforminan 

amountfromabout50otoabout250obyweight(w/w)ofthesoliddosageform.Insomesuchembodimentsthe 

soliddosageformcomprisesabout100obyweight(w/w)ofthebasicpHmodifier.Insomesuchembodimentsthe 

soliddosageformcomprisesanacidicpHmodifierandtheacidicpHmodifierispresentinthesoliddosageform 

inanamountfromabout1000toabout3500byweight(w/w)ofthesoliddosageform.Insomesuchembodiments, 

thesoliddosageformcompnsesabout2500byweight(w/w)oftheacidicpHmodifier.Inothersuchembodiments, 

thesoliddosageformcomprisesabout3000byweight(w/w)oftheacidicpHmodifier.  

[0048J Incertainembodimentsthesoliddosageformincludesadditionalpharmaceuticallyacceptable 

acceptableexcipientsislessthanSO'~obyweight(w/w),lessthan 4 S0 ow/wlessthan4 O0 ow/wlessthan3 S0 ow/w 

lessthan300ow/wlessthan250ow/wlessthan200ow/wlessthan15~ow/wlessthan10%~w/worlessthan500 

w/wofthesoliddosageform.  

[0049J Incertainembodimentsthesoliddosageformcompnsesatleastoneexcipientthatfunctionsasa 

filler.Fillersmayincludeforexamplepolyolssuchasdextroseisomaltmannitol(suchasspraydriedmannitol 

(e.g., Pearlitol®1OOSDPearlitol®200SD)),sorbitollactoseandsucrose. naturalorpre-gelatinizedstarch(such 

aspotatostarchcornstarchStarch 4 microcrystallinecellulose(suchasAvicel®PH101orAvicel®PH 

102);lactosemonohydrate(e.g.,Foremost®316FastFlo®);mixturesofisomaltulosederivatives(e.g.,galenIQTM 

720);andcombinationsthereof 
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excipients(e.g., fillersglidantsand/orlubricants),whereinthetotalamountoftheadditionalpharmaceutically
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1005011 Incertainembodimentsthesoliddosageformincludesafillerselectedfromthegroupconsisting 

ofmicrocrystallinecelluloselactosemannitolandcombinationsthereofInsomesuchembodimentsthefilleris 

microcrystallinecellulose.Insomesuchembodimentsthefillerislactose.Insomesuchembodimentsthefilleris 

an.  

[OOS1J Incertainembodimentsoneormorefillersarepresentinthesoliddosageforminanamountfrom 

about. 10otoabout500obyweight(w/w). Incertainembodimentsthefillerispresentinthesoliddosageformin 

anamountfromaboutl5 0 otoabout45O~byweight(w/w).  

[0052J Incertainembodimentsthesoliddosageformincludesafirstfillerandasecondfillerwhereinthe 

totalamountofthefirstandsecondfillerpresentinthesoliddosageformisfromabout150otoabout450oby 

weight(w/w).Insomesuchembodimentsthefirstfillerismicrocrystallinecellulose.Insomesuchembodiments, 

thesecondfillerismannitol.  

[0053J Incertainembodimentsthesoliddosageformcompnsesatleastoneexcipientthatfunctionsasa 

glidant.Glidantsmayincludeforexamplecolloidalsilicondioxideincludinghighlydispersedsilica(Aerosil®) 

oranyothersuitableglidantsuchasanimalorvegetablefatsorwaxes.  

[0054J Incertainembodimentsaglidantispresentinthesoliddosageforminanamountfromabouto~100 

toabout500byweight(w/w).Incertainembodimentsaglidantispresentinthesoliddosageforminanamount 

fromabout0.30otoabout2.50obyweight(w/w).Incertainembodimentsaglidantispresentinthesoliddosage 

forminanamountfromabout0,50 toabout1,500byweight(w/w).Incertainembodimentsthesoliddosageform 

includesabout0.50obyweight(w/w)ofaglidant.Incertainembodimentsthesoliddosageformincludesabout 

1~obyweight(w/w)ofaglidant.Incertainembodimentstheglidantiscolloidalsilicondioxide.  

[0055J Incertainembodimentsthesoliddosageformcompnsesatleastoneexcipientthatfunctionsasa 

anyothersuitablelubricant.  

[0056J Incertainembodimentsalubricantispresentinthesoliddosageforminanamountfromabout 

0. 1~otoabout50obyweight(w/w). Incertainembodimentsalubricantispresentinthesoliddosageforminan 

amountfromabout0.30otoabout2.50obyweight(w/w). Incertainembodimentsalubricantispresentinthesolid 

dosageforminanamountfromabout0. 50otoabout1. 50obyweight(w/w). Incertainembodimentsthesolid 

dosageformincludesabout10obyweight(w/w)ofalubricant.Incertainembodimentsthelubricantismagnesium 

stearate.Incertainembodimentsthelubricantissodiumstearylfumarate.  
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lubricant.Lubricantsmayincludeforexamplemagnesiumandcalciumstearatessodiumstearylfumaratetalcor
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[0057J Asgenerallydescribedhereinthepresentdisclosurecontemplatessoliddosageformscomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofatleastonepH-dependentpolymerandatleastone 

releasecontrolmaterial.  

100581 IncertainembodimentsthepH-dependentpolymerisacomponentofamatrixsystemcontaining 

upadacitiniborapharmaceuticallyacceptablesaltthereofInsomesuchembodimentsthepH-dependentpolymer 

ispresentinthesoliddosageformmatnxbutsubstantiallyabsentfromanycoatsurroundingthesoliddosageform.  

WhilethepH-dependentpolymer(e.g., anentericpolymer)isacomponentofthesoliddosageformmatrixan 

ente~cpolymermayoptionallyandadditionallybepresentaspartofthefilmcoatinordertoallowforaneven 

longerextendedrelease.Incertainembodimentsthesoliddosageformdoesnotcompriseanentericcoat.  

[0059J Incertainembodimentsthereleasecontrolmaterialisacomponentofamatnxsystemcontaining 

upadacitiniborapharmaceuticallyacceptablesaltthereof 

[0060J IncertainembodimentsthepH-dependentpolymerishydroxypropylmethylcelluloseacetate 

succinate(HPMCAS)andthereleasecontrolmaterialishydroxypropylmethylcellulose(HPMC).Inone 

embodimentthepH-dependentpolymerishydroxypropylmethylcellulosephthalate(HPMCP)andtherelease 

controlmaterialishydroxypropylmethylcellulose(HPMC). IncertainembodimentsthepH-dependentpolymeris 

alginicacidandthereleasecontrolmaterialishydroxypropylmethylcellulose(HPMC). Insomesuchembodiments, 

thepH-dependentpolymerandthereleasecontrolmaterialarecomponentsofamatrixsystemcontaining 

upadacitiniborapharmaceuticallyacceptablesaltthereof 

[0061J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofatleastonereleasecontrolmaterialatleastonepHdependentpolymerandissubstantiallyfree(e.g., 

greaterthanabout930o,990o,9990ow/w)ofahygroscopicacidicpHmodifierinthecomposition.Insomesuch 

onereleasecontrolmaterialatleastonepHdependentpolymerandissubstantiallyfreeofahygroscopicorganic 

acid.Inoneembodimentthehygroscopicorganicacidisselectedfromthegroupconsistingoftartaricacidcitric 

acidandmaleicacid.  

[0062J Inoneembodimentthesoliddosageformoptionallycomprisesoneormoreadditional 

pharmaceuticallyacceptableexcipients.Forexamplethesoliddosageformcomprisingupadacitinibora 

pharmaceuticallyacceptablesaltthereofatleastonereleasecontrolmaterialandatleastpHdependentpolymer, 

mayfurtheroptionallycompriseoneormoreadditionalpharmaceuticallyacceptableexcipientsthatfunctionas 

fillersbindersglidantsand/orlubricants.  
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embodimentsthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptablesaltthereofatleast
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1006311 Incertainembodimentsthesoliddosageformcomprisesupadacitiniborapharmaceutically 

acceptablesaltthereofhydroxypropylmethylcelluloseacetatesuccinate(HPMC-AS)asapH-dependentpolymer, 

hydroxypropylmethylcellulose(HPMC)asareleasecontrolmaterialandoptionallyatleastonefilleratleastone 

glidantand/oratleastonelubricant.Insomesuchembodimentstheatleastonefillerismicrocrystallinecellulose, 

lactosemannitoloracombinationthereofInsomesuchembodimentstheatleastoneglidantiscolloidalsilicon 

dioxide.Insomesuchembodimentstheatleastonelubricantissodiumstearylfrimarateormagnesiumstearate.In 

somesuchembodimentstheHPMC-ASandHPMCarecomponentsofamatrixsystemcontainingupadacitinibor 

apharmaceuticallyacceptablesaltthereof 

[0064J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofhydroxypropylmethylcellulosephthalate(HPMCP)asapH-dependentpolymerhydroxypropylmethyl 

cellulose(HPMC)asareleasecontrolmaterialandoptionallyatleastonefilleratleastoneglidantand/orat 

leastonelubricant.Insomesuchembodimentstheatleastonefillerismicrocrystallinecelluloselactosemannitol, 

oracombinationthereofInsomesuchembodimentstheatleastoneglidantiscolloidalsilicondioxide.Insome 

suchembodimentstheatleastonelubricantissodiumstearylftimarateormagnesiumstearate.Insomesuch 

embodimentstheHPMCPandHPMCarecomponentsofamatrixsystemcontainingupadacitinibora 

pharmaceuticallyacceptablesaltthereof 

[0065J Incertainembodimentsthesoliddosageformcomprisesupadacitiniborapharmaceutically 

acceptablesaltthereofalginicacidasapH-dependentpolymerhydroxypropylmethylcellulose(HPMC)asa 

releasecontrolmaterialandoptionallyatleastonefilleratleastoneglidantand/oratleastonelubricant.Insome 

suchembodimentstheatleastonefillerismicrocrystallinecelluloselactosemannitoloracombinationthereof 

Insomesuchembodimentstheatleastoneglidantiscolloidalsilicondioxide.Insomesuchembodimentstheat 

andHPMCarecomponentsofamatrixsystemcontainingupadacitiniborapharmaceuticallyacceptablesalt 

thereof 

[0066J Incertainembodimentsthesoliddosageformisatabletwhichmaybecoatedwithanysuitable 

coatingsuchasafilmcoat.Afilmcoatmaybeusedtoforexamplecontributetotheeasewithwhichthetablet 

canbeswallowed.Afilmcoatmayalsobeemployedtoimprovetasteandprovideanelegantappearance.Thefilm 

coatmaycompnseapolyvinylalcohol-polyethyleneglycolgraftcopolymersuchasOpadry®.Thefilmcoatmay 

alsocomprisetalcasananti-adhesive. Thefilmcoatmayaccountforlessthanabout50obyweightoftheweight 

ofthetablet.  
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leastonelubricantissodiumstearylfumarateormagnesiumstearate.Insomesuchembodimentsthealginicacid
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[0067J Asgenerallydescribedhereinthepresentdisclosurecontemplatessoliddosageformscomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofandatleastonereleaseratemodifiersuchasanion 

exchangeresin.  

100681 Inoneembodimentthereleaseratemodifierisanionexchangeresin.Inoneembodimenttheion 
4 

exchangeresinisacationexchangeresin.Inoneembodimentthesoliddosageformscompriseanupadacitinib-ion 

exchangeresincomplex.Insomesuchembodimentstheupadacitinib-ionexchangeresincomplexcomprises 

upadacitiniborapharmaceuticallyacceptablesaltthereofboundtoanionexchangeresin.  
4 

[0069J Jon-exchangeresinssuitableforuseinthesoliddosageformsdisclosedhereinarewater-insoluble 

andpreferablycompriseapharmacologicallyinertorganicand/orinorganicmatrixcontainingfunctionalgroups 

thatareionicorcapableofbeingionizedunderappropriateconditions.Insomesuchembodimentstheorganic 

matrixissynthetic(e.g., apolymerorcopolymerofacrylicacidmethacrylicacidsulfonatedstyrenesulfonated 

divinylbenzene).Insomesuchembodimentstheinorganicmatrixcomprisessilicagelmodifiedbytheadditionof 

ionicgroups.  

[0070J Suitableionexchangeresinsincludebutarenotlimitedtoasulfonatedcopolymercomprising 

styreneanddivinylbenzene.Insomesuchembodimentsthemobleorexchangeablecationissodium.An 

exemplarycationionexchangeresinisAmberLiteml 69(DuPont).  

[0071J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofandatleastonereleaseratemodifierandissubstantiallyfree(e.g.,greatertanabout980~ 990~ 99~90o 

w/w)ofahygroscopicacidicpHmodifierinthecomposition.Insomesuchembodimentsthesoliddosageform 

comprisesupadacitiniborapharmaceuticallyacceptablesaltthereofatleastonereleasecontrolmaterialatleast 

onereleaseratemodifierandissubstantiallyfreeofahygroscopicorganicacid.Inoneembodimentthe 

[0072J Inoneembodimentthesoliddosageformoptionallycomprisesoneormoreadditional 

pharmaceuticallyacceptableexcipients.Forexamplethesoliddosageformcomprisingupadacitinibora 

pharmaceuticallyacceptablesaltthereofandatleastonereleaseratemodifiermayfurtheroptionallycompriseone 

ormoreadditionalpharmaceuticallyacceptableexcipientsthatfunctionasfillersbindersglidantsand/or 

lubricants.  

[0073J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofanionexchangeresinasareleaseratemodifierandoptionallyatleastonefilleratleastoneglidant, 

and/oratleastonelubricant.Insomesuchembodimentstheatleastonefillerismicrocrystallinecelluloselactose, 
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hygroscopicorganicacidisselectedfromthegroupconsistingoftartaricacidcitricacidandmaleicacid.
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mannitoloracombinationthcrcofInsomesuchembodimentstheatleastoneglidantiscolloidalsilicondioxide.  

Insomesuchembodimentstheatleastonelubricantissodiumstearylfrimarateormagnesiumstearate.  

100741 Asgenerallydescribedhereinthepresentdisclosurecontemplatessoliddosageformscomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofatleastonereleaseratemodifiersuchasabasicpH 

modifierandoptionallyatleastonepH-dependentpolymer.  

[0075J InoneembodimentthereleaseratemodifierisabasicpHmodifier.ExemplarybasicpHmodifiers 

includebutarenotlimitedtosodiumcarbonatemegluminetribasicsodiumphosphatedodecahydrate(Na 3 PO4 12 

H2 0),sodiumhydroxidesodiumbicarbonatemagnesiumoxidepotassiumhydroxideandcalciumphosphate.In 

somesuchembodimentsthereleaseratemodifierissodiumcarbonatemonohydrate.  

[0076J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofatleastonebasicpHmodifierandananionicpolymerorananionicpolysaccharide suchas 

hydroxypropylmethylcellulosephthalate (HPMCP), cellulose acetatephthalate (CAP),hydroxypropyl 

methylcelluloseacetatesuccinate(HPMCAS),polyvinylacetatephthalate(PVAP),methaciylicacidcopolymers 

(EudragitL),alginicacidpectinhyaluronicacidorcarboxymethylcellulose.  

[0077J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofatleastonebasicpHmodifierandissubstantiallyfree(e.g.,greaterthanabout980~ 990~ 99~90ow/w) 

ofahygroscopicacidicpHmodifierinthecomposition.Insomesuchembodimentsthesoliddosageform 

comprisesupadacitiniborapharmaceuticallyacceptablesaltthereofatleastonebasicpHmodifieratleastonepH 

dependentpolymerandissubstantiallyfreeofahygroscopicorganicacid.Inoneembodimentthehygroscopic 

organicacidisselectedfromthegroupconsistingoftartaricacidcitricacidandmaleicacid.  

[0078J Inoneembodimentthesoliddosageformoptionallycomprisesoneormoreadditional 

pharmaceuticallyacceptablesaltthereofandatleastonebasicpHmodifiermayfurtheroptionallycompriseoneor 

moreadditionalpharmaceuticallyacceptableexcipientsthatfunctionasfillersbindersglidantsand/orlubricants.  

Asanotherexamplethesoliddosageformcomprisingupadacitiniborapharmaceuticallyacceptablesaltthereof, 

atleastonebasicpHmodifierandatleastonepHdependentpolymermayfurtheroptionallycompriseoneormore 

additionalpharmaceuticallyacceptableexcipientsthatfunctionasfillersbindersglidantsand/orlubricants.  

[0079J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofabasicpHmodifierasareleaseratemodifierandoptionallyatleastonefilleratleastoneglidant, 

and/oratleastonelubricant.Insomesuchembodimentstheatleastonefillerismicrocrystallinecelluloselactose, 
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pharmaceuticallyacceptableexcipients.Forexamplethesoliddosageformcomprisingupadacitinibora
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mannitoloracombinationthcrcofInsomesuchembodimentstheatleastoneglidantiscolloidalsilicondioxide.  

Insomesuchembodimentstheatleastonelubricantissodiumstearylfrimarateormagnesiumstearate.  

100801 Asgenerallydescribedhereinthepresentdisclosurecontemplatessoliddosageformscomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofandabafflerlayercoveringaportionoftherelease 

surface(e.g., apartiallycoatedtablet).  

[0081J Inoneembodimentthesoliddosageformcomprisesabafflerlayerpartiallycoveringtherelease 

surfaceofthesoliddosageform.Insomesuchembodimentsthebarrierlayerisappliedtoaportionofthesurface 

ofthesoliddosageform.Forexamplethebafflerlayermaybeappliedasacoatingsolutionononesideofthesolid 

dosageform.Asanotherexamplethebarrierlayermaybeappliedononesideofthesoliddosageformby 

compressioncoating.  

[0082J InoneembodimentthebarrierlayercomprisesapH-dependentpolymer.Insomesuch 

embodimentsthepH-dependentpolymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS).For 

0 

exampleafilmcoatingsolutioncontainingabout5obyweightHPMCASmaybeappliedtoaportion(e.g., one 
side)ofthesoliddosageform. Asanotherexampleacompressioncoatinglayercontainingabout920~byweight 

HPMCASmaybeappliedtoaportion(e.g., oneside)ofthesoliddosageform.  

[0083J Inoneembodimentthesoliddosageformfurthercomprisesareleaseratemodifier.Inone 

embodimentthereleaseratemodifierisanacidicpHmodifier.InsomesuchembodimentstheacidicpHmodifier 

isnotahygroscopicpHmodifier.Insomesuchembodimentsthereleaseratemodifierisfumaricacid.  

[0084J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 
saltthereofatleastonenon-hygroscopicacidicpHmodifiera 4 

bamerlayercomprisingapH-dependentpolymer, 

andissubstantiallyfree(e.g.,greaterthanabout980o,990o,9990ow/w)ofahygroscopicacidicpHmodifierinthe 

citricacidandmaleicacid.  

[0085J Inoneembodimentthesoliddosageformoptionallycomprisesoneormoreadditional 

pharmaceuticallyacceptableexcipients.Forexamplethesoliddosageformcomprisingupadacitinibora 

pharmaceuticallyacceptablesaltthereofatleastoneacidicpHmodifierandabarrierlayercomprisingapH

dependentpolymermayfurtheroptionallycompnseoneormoreadditionalpharmaceuticallyacceptableexcipients 

thatfunctionasfillersbindersglidantsand/orlubricants.  

[0086J Inoneembodimentthesoliddosageformcomprisesupadacitiniborapharmaceuticallyacceptable 

saltthereofanacidicpHmodifierasareleaseratemodifierabarrierlayercomprisingapH-dependentpolymer, 

andoptionallyatleastonefilleratleastoneglidantand/oratleastonelubricant.Insomesuchembodimentsthe 
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atleastonefillerismicrocrystallinecelluloselactosemannitoloracombinationthereofInsomesuch 

embodimentstheatleastoneglidantiscolloidalsilicondioxide.Insomesuchembodimentstheatleastone 

lubricantissodiumstearylftimarateormagnesiumstearate.  

100871 Asgenerallydescribedhereinthepresentdisclosurecontemplatessoliddosageformscomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofwhereinthesoliddosageformscompriseanosmotic 

pumpsystem.  

[0088J Inanexemplaryosmoticpumpsystemacoreisencasedbyasemi-permeablemembranehaving 

atleastonedrugdeliveryorifice.Thecorecontainstheactiveagentandoptionallyatleastoneosmogent.The 

semi-permeablemembraneispermeabletoaqueousfluidssuchaswaterorbiologicalfluidsbutimpermeableto 

theactiveagent.Whenthesystemisexposedtoanaqueousenvironmentwaterwillpenetratethroughthesemi

permeablemembraneintothecore.Osmoticpressureincreaseswithinthedosageformandtheactiveagent(i.e., 

upadacitiniborapharmaceuticallyacceptablesaltthereof)isreleasedthroughthedrugdeliveryorifice.  

[0089J Suitableosmogentsincludebutarenotlimitedtowatersolublesaltsofinorganicacids(e.g., 

magnesiumsulfatemagnesiumchloridesodiumchloridesodiumsulfatepotassiumchloridesodiumbicarbonate, 

sodium phosphate), osmotic polymers (e.g., polyoxyethylene, polyvinylpyrrolidone, polyaciylic acid 

hydroxypropylmethylcellulose, hydroxyethylcellulose(HEC)), carbohydrates(e.g., raffinose, sucrose, glucose, 

sorbitolxylitol),andcombinationsthereofAnexemplaryosmogentissorbitolwhichisavailableasNEOSORB® 

P60W(Roquette).  

[0090J Suitablematerialsforformingsemi-permeablemembranesincludebutarenotlimitedtocellulose 

esterscellulosemonoesterscellulosediesterscellulosetriesterscelluloseetherscelluloseester-ethersand 

combinationsthereofInoneembodimentthesemi-permeablemembranecomprisescelluloseacetate(CA).An 

(Colorcon).  

[0091J Inoneembodimentthecorecompnsesmorethanonecompartmentorlayer.Forexamplethecore 

maycompriseabi-layertablethavinganactiveagent-containinglayerandapushlayer.Inoneembodimentthe 
4 

corecomprisesaseparationlayerbetweentheactiveagent-containinglayerandthepushlayer(e.g., atn-layer 
tablet).Insomesuchembodimentsthepushlayercomprisesanosmoticpolymerthatfacilitatesswellingofthe 

pushlayeruponexposuretoanaqueousenvironment.Thuswhentheosmoticpumpsystemisexposedtoan 

aqueousenvironmentsuchasthegastrointestinaltractthepushlayerswellsandpushestheactiveagentthrough 

thedrugdeliveryorifice.  
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1009211 Inoneembodimenttheosmoticpolymerisaswellablehydrophilicpolymer.Suitableosmotic 

polymersincludebutarenotlimitedtopolyoxyethylenepolyvinylpyrrolidonepolyacrylicacidhydroxypropyl 

methylcellulosehydroxyethylcellulose(HEC),andcombinationsthereofAnexemplaryosmoticpolymeris 

NatrosolT M 250HX(Ashland).  

[0093J Osmoticpumpsarewellknownintheartandhavebeendescribedintheliterature.Forexample, 

U.S.Pat.Nos.4,088,864,4,200,098,and5,573,776describeosmoticpumpsandmethodsfortheirmanufactureand 

areherebyincorporatedbyreference.  

[0094J Ingeneralanosmoticpumpsystemcanbeformedbycompressingatabletofanosmoticallyactive 

drug(oranosmoticallyinactivedrugincombinationwithanosmogent)andtencoatingthetabletwithasemi

permeablemembrane.Oneormoredrugdeliveryorificesmaybedrilledthroughthesemi-permeablemembrane.  

Inoneembodimentthesizeofadrugdeliveryorificeisfromabout0.1mmtoabout4.0mmsuchasforexample, 

about0.5mmabout1.0mmabout1.5mmabout2.0mmorabout2.5mm.Alternativelyorifice(s)troughthe 

wallmaybeformedinsitubyincorporatingleachableporeformingmaterialsintesemi-permeablemembrane.In 

operationtheexterioraqueousbasedfluidisimbibedthroughthesemi-permeablemembraneandcontactswithat 

leastoneactiveagenttoformasolutionorsuspensionofteactiveagent.Theactiveagentsolutionorsuspension 

isthenC'pumped"outthroughteorificeasfreshfluidisimbibedthroughthesemi-permeablemembrane.  

[0095J Inoneembodimenttesoliddosageformcomprises(i)acorecomprisinganactiveagent

containinglayercomprisingupadacitiniborapharmaceuticallyacceptablesaltthereofandanosmogentandapush 

layercomprisinganosmoticpolymersuchashydroxyetylcellulose(HEC)and(ii)asemi-permeablemembrane 

surroundingtecore.Insomesuchembodimentstesemi-permeablemembranecontainsatleastonedrugdelivery 

orifice.Insomesuchembodimentsteatleastonedrugdeliveryorificeismechanicallyorlaserdrilledintothe 

[0096J Inoneembodimentthesoliddosageformoptionallycomprisesoneormoreadditional 

pharmaceuticallyacceptableexcipients.Forexampletecoreofthesoliddosageformcomprisingupadacitinibor 

apharmaceuticallyacceptablesaltthereofanosmogentandanosmoticpolymermayfurtheroptionallycomprise 

oneormoreadditionalpharmaceuticallyacceptableexcipientsthatfunctionasfillersbindersglidantsand/or 

lubricants.Insomesuchembodimentsthesoliddosageforfurtheroptionallycomprisesalubricantsuchas 

magnesiumstearate.  

[0097J Inatleastoneembodimentthisdisclosureisdirectedtoprovidingupadacitinibora 

pharmaceuticallyacceptablesaltthereofinasinglestableoraldosageform.Thesoliddosageformsdisclosed 

hereinareintendedforpharmaceuticaluseinhumansubjects.Accordinglytheyshouldbeofanappropriatesize 
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andwcightfororalhumanadministration(e.g.,thcyshouldhavcatotalwcightoflcssthan500mgandpreferably 

fromabout100mgtoabout400mgmorepreferablyfromabout150toabout300mg) 9 Incertainembodiments, 

thesoliddosageformislessthan400mglessthan350mglessthan300mglessthan250mglessthan200mg, 

lessthan150mgintotalweight.Insomesuchembodimentsthesoliddosageformisfromabout150mgtoabout 

300mgintotalweightsuchasabout150mgabout160mgabout170mgabout180mgabout190mgabout 

200mgabout210mgabout220mgabout230mgabout240mgabout250mgabout260mgabout270mg, 

about280mgabout290mgorabout300mgintotalweight.Inordertofacilitatetheintakeofsuchadosageform 

byamammalthedosageformmaybeshapedintoanappropriateshapesuchasaroundorovaloidorelongated 

shape.  

100981 Inatleastoneembodimentthesoliddosageformisstableduringforexamplestorage, 

distributionandthedurationoftheproductsshelf-life(e.g., uptotwoyearsatroomtemperature/ambient 

conditions).  

[0099J Incertainembodimentsthedissolutionprofileofastablesoliddosageformdoesnotmaterially 

changeovertime.  

[O100J Incertainembodimentsastablesoliddosageformexhibitslessdegradationofupadacitinibora 

pharmaceuticallyacceptablesaltthereofand/orloweramountsofdegradationproductsovertimecomparedto 

RINVOQ.  

[0101J Soliddosageformsmaybeassessedforstabilityfollowingstorageforatleasttwoweeksatleast 

onemonthatleasttwomonthsatleastthreemonthsatleastsixmonthsatleastninemonthsatleasttwelve 

monthsatleasteighteenmonthsatleasttwentyfourmonthsatleastthirtymonthsoratleastthirtysixmonths.In 

particularstoragestabilitymaybeassessedattimeintervalsofonethreesixninetwelveeighteentwentyfour, 

conditions.Inparticularstorageconditionsmaybeforexample,25 0 C+20 C/400 orelativehumidity(RH)~500 

RH,250 C±20 C/600 0 RH+50 0 RH,300 C±20 C/350 0 RH+50 0 RH,300 C±20 C/650 0 RH+50 0 RH,300 C± 

0RH±50~RH,400 C±20(12/250oRH+~50~RH,40 0 C+2ND/SOoRH+5oRH,40 0 C+20(12/750oRH+ 
500RH5(Jo(±20 C/750 0 RH+50~RH60 0 C±20 C/50 0 RH±50~RH600 C±20 C/400 0 RH±500RH600 C± 

20 C/5000RH±50~RH,700 C±20 C/50 0 RH±50~RH,700 C±20 C/750 0 RH±50~RH,800 C±20 C/400 0 RH±500 

RHand/or80 0 C±2012/750oRH±50 RH.  

[0102J Incertainembodimentsstorageofthesoliddosageformisat25 0 C±20 Cand6000±500relative 

humidityforbetweenabout3monthsandabout48monthsbetweenabout6monthsandabout36monthsor 

betweenabout12monthsandabout24months.  
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[0103J Incertainembodimentsthestablesoliddosageform 0 

comprisesnomorethanpharmaceutically 

acceptablelevelsofanupadacitinibdegradationproduct.Insomesuchembodimentstheexcipientscontainedin 

thesoliddosageformcontrolgenerationofupadacitinibdegradationproductstowithinpharmaceuticallyacceptable 

levelsduringtheshelf-lifeofthesoliddosageform.  

101041 Oneexemplarydegradationproductofupadacitinibis(3S,4R)-3-ethyl-4-(3-(hydroxymethyl)

9 II1,2-a]pyrrolo[2,3-e]pyrazin-8-yl)-N-(2,2,2-trifluoroethyl)pyrrolidine-1-carboxamide 
9 

(upadacitinibhydroxymethylimpunty;"UHMimpurity"),depictedinFIG.2.Incertainembodimentsthesolid 
dosageformcomprisesnomorethan10~oftheUHMimpurity.Incertainembodimentsthesoliddosageform 

comprisesnomorethan0.50ooftheUHMimpurity.Incertainembodimentsthesoliddosageformcomprisesno 

morethan0,20ooftheUHMimpurity.  

101051 Incertainembodimentsthesoliddosageformcomprisesnomorethan0.20ooftheUHMimpurity 

atproductreleaseandnomorethan0.50 oftheUHMimpurityattheendofthedosageform'sshelflife.  

[0106J IncertainembodimentstheUHMimpurityispresentinasoliddosageforminanamountlessthan 

0.500byweightafterstorageforatleastonemonthatleasttwomonthsatleastsixmonthsatleastninemonths, 

atleasttwelvemonthsatleasteighteenmonthsatleasttwenty-fourmonthsatleastthirtymonthsoratleast 

thirty-sixmonthsatlongtermintermediateoracceleratedconditions.Insomesuchembodimentsstorage 

conditionsmaybe25 0 C±20 C/600 ~RH~500RH.Insomesuchembodimentsstorageconditionsmaybe40 0 C± 

20 C/750oRH+50 0 RH.  

[0107J Incertainembodimentsthesoliddosageformcomprisesnomorethan2.50~watercontentat 

releaseandnomorethan4.00owatercontentattheendofthedosageform'sshelflife.  

[0108J Incertainembodimentsthesoliddosageformexhibitsapost-storagedissolutionprofilethatis 

[0109J Assayanddegradationproductdeterminationofsoliddosageformsandmoreparticularlytablets, 

maybeperformedusingmethodsandequipmentfamiliartothoseskilledinthearte.g.,withHPLCwithUV 

detectionIncertainembodimentsdissolutionisassessedutilizingUSPapparatusI(basket)atarotationspeedof 

150rpmin900mLofpH6.8,0.025Msodiumphosphatebuffercontaining2.750osodiumchlorideat37 0 C+ 

0.50c.IncertainembodimentsdissolutionisassessedutilizinglISPapparatusI(basket)atarotationspeedof150 

rpmin900mLofpH6.8,0.025Msodiumphosphatebufferat37 0 C+0.50 C.Incertainembodimentsdissolution 

isassessedutilizingUSPapparatusI(basket)atarotationspeedof150rpmin900mLofpH6.8,0.050Msodium 

phosphatebufferat37 0 C+0.50 C.IncertainembodimentsdissolutionisassessedutilizingUSPapparatusI(basket) 

atarotationspeedofl50rpmin900mLofpH1.1,0.1NHC1at37 0 C+0.50 C.  
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[O11OJ IncertainembodimentsthesoliddosageformwhenaddedtoatestmediuminastandardUSP 

basketapparatuswitarotationspeedof150rpmshowsdrugreleaseforatleast4hoursatleast6hoursorat 

least8hours.Incertainembodimentsthereleaseisapproximatelylinearreleaseshowingsubstantiallysimilar 

amountofdrugreleaseperunittimeoveratleast4hoursatleast6hoursoratleast8hours.  

101111 IncertainembodimentsthesoliddosageformwhenaddedtoatestmediuminastandardUSP 

basketapparatuswitharotationspeedof150rpmdissolvesnotmoretan850oofthesolidstateformof 

upadacitinibafterpassageofabout1hoursnotmorethan850ooftesolidstateformofupadacitinibafterpassage 

ofabout2hoursfromabout100otoabout650oofthesolidstateformofupadacitinibafterpassageofabout2 
0 hours;fromabout35otoabout900oofthesolidstateformofupadacitinibafterpassageofabout4hoursand/or 

fromabout700oto1000oofthesolidstateformofupadacitinibafterpassageofabout10 . Insomesuch 

0 

embodimentsthetestmediumcomprises900mLofpH6.8,0.025Msodiumphosphatebuffercontaining2.75 
sodiumchlorideat37 0 C+O.50 C.Insomesuchembodimentstetestmediumcomprises900mLofpH6.8,0.025 

Msodiumphosphatebufferat37 0 C+0.50 C.Insomesuchembodimentsthetestmediumcomprises900mLofpH 

6.8,0.050Msodiumphosphatebufferat37 0 C+0.50 C.Insomesuchembodimentsthetestmediumcomprises900 

mLofpH1.1,0.1NHClat37 0 C+0.50 C.  

[0112J Incertainembodimentsthesoliddosageformwhenaddedtoatestmediumcomprising900mL 

ofpH6.8,sodiumphosphatebufferat37 0 C+0.50 CinastandardUSPbasketapparatuswitharotationspeedof 

150rpmdissolvesnotmorethanabout800oofthesolidstateformofupadacitinibafterpassageofabout4hours 

and/orfromabout800oto1000oofthesolidstateformofupadacitinibafterpassageofabout10hours.  

[0113J Dissolutionprofilescanbecomparedusingmodelindependentormodeldependentmethods.A 

modelindependentapproachusingasimilarityfactorandcomparisoncriteriaaredescribedinSUPAC-MR, 

[0114J Dissolutionprofilesmaybecomparedusingthefollowingequationthatdefinesasimilarityfactor 

f2 SOlog{[1+ n 

wherelog=logarithmtobase10n=numberofsamplingtimepoints,~=summationoveralltimepointsR~

dissolutionattimepointtofthereference(e.g., initialassessment),T~=dissolutionattimepointtoftetest(e.g., 

post-storageassessment).  

[O11SJ Anf2 valuebetween50and100suggeststhetwodissolutionprofilesaresimilar.Alsoincertain 

embodimentstheaveragedifferenceatanydissolutionsamplingtimepointshouldbenotgreatertanabout250 
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alternativelynotgreaterthanabout150ooralternativelynotgrcatcrtanabout100obctwecnthepost-storageand 

initialdissolutionprofiles.  

101161 Inccrtainembodimcntsthesoliddosageformcxhibitsadissolutionprofiletatissimilartoa 

dissolutionprofileofiheformulationsformarketed(orto-be-marketed)RTNVOQextendedreleasetabletsasset 

forthherein.Thusincertainembodimentstheaveragedifferenceatanydissolutionsamplingtimepointshouldbe 

notgrcatcrthanabout250~alternativelynotgreaterth~about150~oralternativelynotgrcatcrthanabout100o 

betweenthesoliddosageformdissolutionprofileandtheRINVOQdissolutionprofile.  

[0117J Incertainembodimentsthepercentagcofcompoundrelcasedfromthesoliddosageformatany 

dissolutionsamplingtimepointiswithinabout250oalternativelywithinabout150ooralternativelywithinabout 

100oofthepercentageofcompoundreleasedfromamarketed(orto-be-marketed)RINVOQextendedrelease 

tablet.Forexampleareferencesample(e.g., RINVOQ)inwhichabout910oandabout1000oofupadacitinibfree 

baseequivalentwasreleasedafter6and8hoursrespectivelyusinglISPImethodatarotationspeedof150rpm 

in900mlat370 CofpH1.1,0.1NHC1,atestsample(e.g.,asoliddosageformdescribedherein)wouldbe 

consideredtohaveasimilardissolutionprofileiffromabout680otoabout1000oand/orfromabout750otoabout 

1000oofupadacitinibfreebaseequivalentwasreleasedafter6and8hoursrespectivelyunderthesameconditions.  

Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout750~about910~andabout]000o 

ofupadacitinibfreebaseequivalentwasreleasedafter4,6,and8hoursrespectivelyusingUSPImethodata 

rotationspeedof150rpmin900mlat37 0 CofpH1.1,0.1NHClatestsample(e.g.,asoliddosageformdescribed 

0 0 

herein)wouldbcconsidercdtohaveasimilardissolutionprofileiffromabout56otoabout940ofromabout68 
toabout~000~and/orfromabout750~toabout~000oof'upadacitinibfreebaseequivalentwasreleasedafter4,6, 

and8hoursrespectivelyunderthesameconditions.  

upadacitinibfreebaseequivalentwasreleasedafter6and8hoursrespectivelyusingUSPImethodatarotation 

speedof150rpmin900mlat37 0 CofpH6.8,0.025Msodiumphosphatebuffercontaining2.750osodiumchloride, 

atestsample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofile 

iffromabout51%toabout85%and/orfromabout59%toabout99%ofupadacitinibfreebaseequivalentwas 

releasedafter6and8hoursrespectivelyundcrthesameconditions.Insomesuchembodimentsareferencesample 

0 0 

(e.g., RINVOQ)inwhichabout540oabout68oandabout79oofupadacitinibfreebaseequivalentwasreleased 
after4,6,and8hoursrespectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH 

6.8,0.025Msodiumphosphatebuffercontaining2.750 sodiumchlorideatestsample(e.g.asoliddosageform 

describedherein)wouldbeconsideredtohaveasimilardissolutionprofileiffromabout410otoabout680ofrom 
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about5100toabout8500 ~d/orfromabout5900toabout9900ofupadacitinibfrecbaseequivalentwasreleased 

after4,6,and8hoursrespectivelyunderthesameconditions.Insomesuchembodimentsareferencesample 

(e.g., RINVOQ)inwhichabout540oabout680oabout790oandabout860oofupadacitinibfreebaseequivalent 

wasreleasedafter4,6,8,and10hoursrespectivelyusingUSPImethodatarotationspeedof150rpmin900ml 

at370 CofpH6.8,0.025Msodiumphosphatebuffercontaining2.750osodiumchlorideatestsample(e.g., solid 

dosageformdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofileiffromabout410otoabout 

6800,fromabout5100toabout~j50 fromabout590otoabout990~and/orfromabout6500toabout10000of 

upadacitinibfreebaseequivalentwasreleasedafter4,6,8,and10hours, respectivelyunderthesameconditions.  

Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout540~about680oabout790oabout 

8600,andabout9000ofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,10,and12hoursrespectively, 

usingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.025Msodiumphosphatebuffer 

0 

containing2.75osodiumchlorideatestsample(e.g., asoliddosageformdescribedherein)wouldbeconsidered 
tohaveasimilardissolutionprofileiffromabout410otoabout680o fromabout510otoabout850ofromabout 
590~toabout990ofromabout650otoabout1000~and/orfromabout680~toabout1000oofupadacitinibfreebase 

equivalentwasreleasedafter4,6,8,10and12hoursrespectivelyunderthesameconditions.Insomesuch 
0 0 embodimentsareferencesample(e.g., RINVOQ)inwhichabout540oabout68oabout79oabout860oabout 

900~andabout9500 ofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,10,12,and16hours, 

respectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.025Msodium 

phosphatebuffercontaining2.750osodiumchlorideatestsample(e.g.,asoliddosageformdescribedherein)would 

beconsideredtohaveasimilardissolutionprofileiffromabout410otoabout680~fromabout510otoabout8500, 

fromabout5900toabout990~fromabout6500toabout1000~fromabout6800toabout1000oand/orfromabout 

underthesameconditions.Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout540o, 

about680~ about7900 about860~about9000about950oandabout9700ofupadacitinibfreebaseequivalentwas 

releasedafter4,6,8,10,12,16,and18hoursrespectivelyusingUSPImethodatarotationspeedof150rpmin 

900mlat370 CofpH6.8,0.025Msodiumphosphatebuffercontaining2.750osodiumchlorideatestsample(e.g., 

asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofileiffromabout4100 

toabout680ofromabout5100toabout850ofromabout5900toabout990o fromabout6500toabout100~ofrom 

about6800toabout1000~fromabout7100toabout10000and/orfromabout7300toabout10000ofupadacitinib 

freebaseequivalentwasreleasedafter4,6,8,10,12,16,and18hours, respectivelyunderthesameconditions.In 

somesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout540~about680oabout790oabout 
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8600about9000about950~ about9700 ~dabout9800ofupadacitinibfrccbascequivalentwasreleasedafter4, 

6,8,10,12,16,18,and20hoursrespectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 

ocofpH6.8,0.025Msodiumphosphatebuffercontaining2,750osodiumchlorideatestsample(e.g., solid 

dosageformdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofileiffromabout410otoabout 

680~fromabout5100toabout850~fromabout5900toabout990ofromabout6500toabout1000ofromabout 

6800toabout1000~fromabout7100toaboutfl3~3 0 ~ fromabout730otoaboutfl3~3 0 ~ ~d/orfromabout7400to 

about10000ofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,10,12,16,18,and20hoursrespectively, 

underthesameconditions.  

101191 Asyetanotherexampleareferencesample(e.g., RTNVOQ)inwhichabout8000andabout8900 

ofupadacitinibfreebaseequivalentwasreleasedafter6and8hoursrespectivelyusingUSPImethodatarotation 

speedof150rpmin900mlat37 0 CofpH6.8,0.025Msodiumphosphatebufferatestsample(e.g.,asoliddosage 

formdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofileiffromabout6000toabout]0000 

and/orfromabout6700toaboutj0000ofupadacitinibfreebaseequivalentwasreleasedafter6and8hours, 

respectivelyunderthesameconditions.Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhich 

about650o about800oandabout890oofupadacitinibfreebaseequivalentwasreleasedafter4,6,and8hours, 

respectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.025Msodium 

phosphatebufferatestsample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilar 

dissolutionprofileiffromabout4900toabout810~fromabout6000toabout1000~and/orfromabout6700to 

about~0000ofupadacitinibfreebaseequivalentwasreleasedafter4,6,and8hoursrespectivelyunderthesame 

conditions.Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout6500about800~about 

890o andabout940oofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,and10hoursrespectively, 

atestsample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofile 

iffromabout4900toabout810~fromabout6000toabout~000~fromabout6700toaboutJ000oand/orfrom 

about7100toabout~0000ofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,and10hoursrespectively, 

underthesameconditions.Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout6500 

about800oabout890oabout940o andabout970oofupadacitinibfreebaseequivalentwasreleasedafter4,6,8, 

10and12hoursrespectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8, 

0.025Msodiumphosphatebufferatestsample(e.g., asoliddosageformdescribedherein)wouldbeconsidered 

tohaveasimilardissolutionprofileiffromabout490otoabout810ofromabout600otoabout1000ofromabout 

6700toabout10000fromabout7100toabout10000and/orfromabout7300toabout10000ofupadacitinibfree 
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basccquivalcntwasrclcascdaftcr4,6,8,10,and12hoursrcspcctivclyunderthesameconditions.Insomesuch 

embodimentsareferencesample(e.g., RINVOQ)inwhichabout650oabout800oabout890oabout940oabout 
970~, andabout1000oofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,10,12,and16hours, 

respectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.025Msodium 

phosphatebufferatestsample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilar 

dissolutionprofileiffromabout4900toabout810ofromabout600otoabout1OO~ofromabout670otoabout 

100%,fromabout710toabout1000~fromabout7300toabout~cj~30~,and/orfromabout7500toabout10000of 

upadacitinibfreebaseequivalentwasreleasedafter4,6,8,10,12,and16hoursrespectivelyunderthesame 

conditions.  

101201 Asstillanotherexampleareferencesample(e.g., RTNVOQ)inwhichabout7700andabout8700 

ofupadacitinibfreebaseequivalentwasreleasedafter6and8hoursrespectivelyusingUSPImethodatarotation 

speedof150rpmin900mlat37 0 CofpH6.8,0.050Msodiumphosphatebufferatestsample(e.g.,asoliddosage 

formdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofileiffromabout5300toabout9600 

and/orfromabout6500toaboutj0000ofupadacitinibfreebaseequivalentwasreleasedafter6and8hours, 

respectivelyunderthesameconditions.Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhich 

about630~ about770oandabout370oofupadacitinibfreebaseequivalentwasreleasedafter4,6,and8hours, 

respectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.050Msodium 

phosphatebufferatestsample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilar 

dissolutionprofileiffromabout470otoabout790ofromabout530otoabout960oand/orfromabout650otoabout 

10000ofupadacitinibfreebaseequivalentwasreleasedafter4,6,and8hours, respectivelyunderthesame 

conditions.Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout630oabout770oabout 

usingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.050Msodiumphosphatebuffer, 

atestsample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofile 

iffromabout4700toabout790~fromabout5800toabout960~fromabout6500toabout1000oand/orfromabout 

0 

70otoabout10000ofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,and10hours, respectivelyunder 
thesameconditions.Insomesuchembodimentsareferencesample(e.g., RINVOQ)inwhichabout630oabout 
770~ about370~ about930oandabout9600ofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,10,and 

12hoursrespectivelyusingUSPImethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.050M 

sodiumphosphatebufferatestsample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohavea 

similardissolutionprofileiffromabout4700toabout790~fromabout5800toabout960~fromabout6500toabout 
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370~, andabout930oofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,and10hoursrespectively,
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0 fromabout7000toabout10000~d/orfromabout7200toabout10000ofupadacitinibfrecbaseequivalent 

wasreleasedafter4,6,8,10,and12hoursrespectivelyunderthesameconditions.Insomesuchembodimentsa 

referencesample(e.g.,RINVOQ)inwhichabout630oabout770o about870oabout930o about960oandabout 

10000ofupadacitinibfreebaseequivalentwasreleasedafter4,6,8,10,12,and16hoursrespectivelyusingUSP 

Imethodatarotationspeedof150rpmin900mlat37 0 CofpH6.8,0.050Msodiumphosphatebufferatest 

sample(e.g., asoliddosageformdescribedherein)wouldbeconsideredtohaveasimilardissolutionprofileiffrom 

about470 toabout790 fromabout580 toabout960 fromabout650 toabout1000ofromabout700otoabout 

1000ofromabout720~toabout1000oand/orfromabout750otoabout1000oofupadacitinibfreebaseequivalent 

wasreleasedafter4,6,8,10,12,and16hoursrespectivelyunderthesameconditions.  

101211 Incertainembodimentsasoliddosageformdescribedhereinhasadissolutionprofilesimilartoa 

marketed(orto-be-marketed)RINVOQextendedreleasetabletat6hours.Incertainembodimentsasoliddosage 

formdescribedhereinhasadissolutionprofilesimilartoamarketed(orto-be-marketed)RJNVOQextended 

releasetabletat8hours.Incertainembodimentsasoliddosageformdescribedhereinhasadissolutionprofile 

similartoamarketed(orto-be-marketed)RTNVOQextendedreleasetabletat6and8hours.Incertain 

embodimentsasoliddosageformdescribedhereinhasadissolutionprofilesimilartoamarketed(orto-be

marketed)RJNVOQextendedreleasetabletat4,6,and8hours.Incertainembodimentsasoliddosageform 

describedhereinhasadissolutionprofilesimilartoamarketed(orto-be-marketed)RINVOQextendedrelease 

tabletat6,8,and10hours.Incertainembodimentsasoliddosageformdescribedhereinhasadissolutionprofile 

similartoamarketed(orto-be-marketed)RINVOQextendedreleasetabletat6,8,10and12hours.Incertain 

embodimentsasoliddosageformdescribedhereinhasadissolutionprofilesimilartoamarketed(orto-be

marketed)RINVOQextendedreleasetabletat6,8,10,12,and16hours.Incertainembodimentsasoliddosage 

releasetabletat4,6,8,10,12,and16hours.  

[0122J Thesoliddosageformmaybepreparedbyanysuitablemethod.Methodssuchasdirect 

compressiondrygranulationandwetormeltgranulationmaybeusedtoblendupadacitiniborapharmaceutically 

acceptablesaltthereofwithoneormoreexcipients.  

[0123J Incertainembodimentsthesoliddosageformcomprisesatablet.Insomesuchembodimentsthe 

tabletisacompressedand/ormilledtablet.Forexampleinsomeembodimentsthetabletisformedbyblending 

thecomponents(e.g., includingtheactiveingredientandatleastonepharmaceuticallyacceptablecarrier).The 

componentscanthenbeeitherdirectlycompressedoroneormoreofthecomponentscanbegranulatedpriorto 

compression.Inoneembodimentmillingisperformedusingamillfittedwithanysuitablesizescreen(e.g., fitted 

27 

formdescribedhereinhasadissolutionprofilesimilartoamarketed(orto-be-marketed)RJNVOQextended
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withascrccnsizcoffromabout600toabout1400~morabout610p~morabout1397 9 Compressioncanbe 

doneinatabletpresssuchasinasteeldiebetweentwomovingpunches.  

101241 Inotherembodimentsthecompressedand/ormilledtabletisformulatedusingawetgranulation 

process.Useofwetgranulationhelpsreduceand/oreliminatestickingthatmayoccurwhencompressionwithout 

wetgranulation(e.g., directcompression)isusedtoformulatethetablets.  

EXEMPLARYEMBODIMENTS 

[0125J Embodiment1. Inoneembodimenttheextendedreleasesolidformcomprisesupadacitinibora 

pharmaceuticallyacceptablesaltthereofatleastonepHdependentpolymerandatleastonereleasecontrolmaterial.  

[0126J Embodiment2.TheextendedreleasesoliddosageformofEmbodiment1,whereinthedosage 

formcompriseslessthan1000byweightofahygroscopicacidicpHmodifier.  

[0127J Embodiment3.TheextendedreleasesoliddosageformofEmbodiment1,whereinthedosage 

formissubstantiallyfreeofahygroscopicacidicpHmodifier.  

[0128J Embodiment4.TheextendedreleasesoliddosageformofanyofEmbodiments2-3whereinthe 

hygroscopicacidicpHmodifierisanorganicacid.  

[0129J Embodiment5.TheextendedreleasesoliddosageformofEmbodiment4,whereinthe 

hygroscopicorganicacidisselectedfromthegroupconsistingoftartaricacidcitricacidandmaleicacid.  

[0130J Embodiment6.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-5,wherein 

thesoliddosageformfurthercomprisesoneormoreadditionalexcipientsselectedfromthegroupconsistingofa 

fillerabinderaglidantalubricantafilmcoatandcombinationsthereofwhereintheoneormoreadditional 

excipientsarepresentinanamountlessthan500ow/wofthesoliddosageform.  

theatleastonepHdependentpolymerandtheatleastonereleasecontrolmaterialcompriseamatrixsystem 

containingupadacitiniborapharmaceuticallyacceptablesaltthereof 

[0132J Embodiment8.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-7,wherein 

thedosageformdoesnotcompriseanentericfilmcoat.  

[0133J Embodiment9.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-8,wherein 

theatleastonepHdependentpolymerisanentencpolymerorananionicpolysaccharide.  

[0134J Embodiment10.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-9,wherein 

theatleastonepHdependentpolymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)oralginic 

acid.  
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[0131J Embodiment7.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-6,wherein
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[0135J Embodiment11. TheextendedreleasesoliddosageformofanyoneofEmbodiments1-10, 

whereintheatleastonepHdependentpolymerispresentinanamountfromabout2000toabout4000w/wandthe 

atleastonereleasecontrolmaterialispresentinanamountfromabout300otoabout600~w/wofthesoliddosage 

form.  

101361 Embodiment12.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-11, 

whereintheatleastonereleasecontrolmaterialisareleasecontrolpolymer.  

[0137J Embodiment13.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-11, 

whereintheatleastonereleasecontrolpolymerisselectedfromthegroupconsistingofhydroxypropylmethyl 

cellulose(HPMC),hydroxypropylcellulosehydroxyethylcelluloseacopolymerofacrylicacidcrosslinkedwith 

apolyalkenylpolyether(Carbopol),non-ionichomopolymerofethyleneoxide(Polyox),awatersolublenatural 

gumofapolysaccharidecrosslinkedstarchpolyvinylacetatepolyvinylpyrrolidoneandcombinationsthereof 

[0138J Embodiment14.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-13, 

whereintheupadacitiniborpharmaceuticallyacceptablesaltthereofispresentinthesoliddosageforminanamount 

sufficienttodeliver5mgto50mgperunitdosageformofupadacitinibfreebaseequivalent.  

[0139J Embodiment15.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-14, 

whereinafterstoragethesoliddosageformcontinuestoretain(a)pharmaceuticallyacceptablelevelsofan 

upadacitinibdegradationproductand/or(b)apost-storagedissolutionprofilethatissubstantiallysimilartoan 

initialdissolutionprofile.  

[0140J Embodiment16.TheextendedreleasesoliddosageformofEmbodiment15,whereinthesolid 
0 dosageformcomprisesnomorethan0.5ow/woftheupadacitinibdegradationproductduringashelf-lifeofthe 

soliddosageformwhereintheshelf-lifeofthesoliddosageformisabout6monthsabout12monthsabout18 

[0141J Embodiment17.TheextendedreleasesoliddosageformofEmbodiment15orEmbodiment16, 

whereintheupadacitinibdegradationproductis(3S,4R)-3-ethyl-4-(3-(hydroxymethyl)-3H-imidazo[1,2

a]pyrrolo[2,3-e]pyrazin-8-yl)-N-(2,2,2-trifluoroethyl)pyrrolidine-1-carboxanPde.  

[0142J Embodiment18.TheextendedreleasesoliddosageformofanyoneofEmbodiments15-17, 

whereinstorageofthesoliddosageformisat25 0 C+20 Cand6000~500relativehumidityforbetweenabout3 

monthsandabout48monthsabout6monthsandabout36monthsorabout12monthsandabout24months.  

[0143J Embodiment19.TheextendedreleasesoliddosageformofanyoneofEmbodiments15-18, 

whereintheinitialdissolutionprofileisnotmorethanabout8500ofupadacitinibreleasedfromthesoliddosage 

29 

monthsabout24monthsabout30monthsorabout36months.
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forminabout1orabout2hoursfromabout~000toabout6500ofupadacitinibrclcascdfromthesoliddosageform 

inabout2hoursfromabout350otoabout900oofupadacitinibreleasedfromthesoliddosageforminabout4 

hoursand/orfromabout700oto1000~ofupadacitinibreleasedfromthesoliddosageforminabout10hours;and 

whereintheinitialdissolutionprofileismeasuredat37 0 C+PtusingUSPIapparatusatarotationspeed 

of150rpmin900mLof(1)pH6.8,0.025Msodiumphosphatebuffercontaining2.750osodiumchloride,(2)pH 

6.8,0.025Mphosphatebuffer,(3)pH6.8,0.050Mphosphatebufferor(4)pH1. 1,0.iNHCl.  

[0144J Embodiment20.TheextendedreleasesoliddosageformofanyoneofEmbodiments15-19, 

whereintheatleastonepHdependentpolymerisanentericpolymerorananionicpolysaccharide.  

[0145J Embodiment21. TheextendedreleasesoliddosageformofanyoneofEmbodiments15-20, 

whereintheatleastonepHdependentpolymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)or 

alginicacid.  

101461 Embodiment22.TheextendedreleasesoliddosageformofanyoneofEmbodiments1-21, 

whereinthesoliddosageformhasatotalweightlessthan400mg.  

[0147J Embodiment23.TheextendedreleasesoliddosageformofEmbodiment22,whereinthesolid 

dosageformhasatotalweightbetweenabout100mgandabout300mg.  

[0148J Embodiment24.Inotherembodimentsprovidedisastablesoliddosageformcomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofatleastonepHdependentpolymerandatleastone 

releasecontrolmateriaL 

whereinnomorethan0.20ow/wofaupadacitinibdegradationproductispresentinthesoliddosageform 

ataninitialtimepointandnomorethan0.50ow/woftheupadacitinibdegradationproductispresentinthesolid 

dosageformatapost-storagetimepoint 

least9monthsatleast12monthsatleast18monthsatleast24monthsatleast30monthsoratleast36months 

duringwhichthecompositionisat25 0 C+20 Cand600o+50~relativehumidity;and 

whereintheupadacitinibdegradationproductis(3S,4R)-3-ethyl-4-(3-(hydroxymethyl)-3H

imidazo111,2-a]pyrrolo[2,3-e]pyrazin-8-yl)-N-(2,2,2-trifluoroethyl)pyrrolidine-1-carboxamide.  

[0149J Embodiment25.ThestablesoliddosageformofEmbodiment24,whereintheatleastonepH 

dependentpolymerisanentericpolymerorananionicpolysaccharide.  

101501 Embodiment26.ThestablesoliddosageformofEmbodiment25,whereintheatleastonepH 

dependentpolymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)oralginicacid.  
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whereintheinitialandpost-storagetimepointsareseparatedbyatleast3monthsatleast6monthsat
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[O151J Embodiment27.ThestablesoliddosageformofanyoneofEmbodiments24-26whereinfrom 

about680otoabout1000oofupadacitinibisreleasedfromthesoliddosageforminabout6hoursusinglISPI 

methodatarotationspeedof150rpmin900mlofpH1.1,O.lNHClat37 0 Cand/orfromabout75O~toabout 

1000~ofupadacitinibisreleasedfromthesoliddosageforminabout8hoursusingUSPImethodatarotation 

speedof150rpmin900mlofpH1.1,O.1NHClat37 0 C.  

101521 Embodiment28.ThestablesoliddosageformofEmbodiment27,whereinfromabout560oto 

about940oofupadacitinibisreleasedfromthesoliddosageforminabout4hoursusingUSPImethodatarotation 

speedof150rpmin900mlofpH1.1,O.1NHClat37ace 

[0153J Embodiment29.ThestablesoliddosageformofanyoneofEmbodiments24-26whereinfrom 

about510otoabout850oofupadacitinibisreleasedfromthesoliddosageforminabout6hoursusingUSPImethod 

atarotationspeedof150rpmin900mlofpH6.8,0.025Msodiumphosphatebuffercontaining2.750osodium 

chlorideat37 0 Cand/orfromabout590otoabout990oofupadacitinibisreleasedfromthesoliddosageformin 

about8hoursusingUSPImethodatarotationspeedof150rpmin900mlofpH6.8,0.025Msodiumphosphate 

buffercontaining2,750osodiumchlorideat37ace 

[0154J Embodiment30.ThestablesoliddosageformofEmbodiment29,whereinfromabout410oto 

about680oofupadacitinibisreleasedfromthesoliddosageforminabout4hoursusingUSPImethodatarotation 
0 

speedof150rpmin900mlpH6.8,0.025Msodiumphosphatebuffercontaining2.75osodiumchlorideat37 0 C.  
[O1SSJ Embodiment31. ThestablesoliddosageformofanyoneofEmbodiments24-26whereinfrom 

about600otoabout1000oofupadacitinibisreleasedfromthesoliddosageforminabout6hoursusinglISPI 

methodatarotationspeedof150rpmin900mlofpH6.8,0.025Msodiumphosphatebufferat37acand/orfrom 

about670otoabout1000oofupadacitinibisreleasedfromthesoliddosageforminabout8hoursusinglISPI 

[0156J Embodiment32.ThestablesoliddosageformofEmbodiment31,whereinfromabout4900to 

about810oofupadacitinibisreleasedfromthesoliddosageforminabout4hoursusingUSPImethodatarotation 

speedof150rpmin900mlpH6.8,0.025Msodiumphosphatebufferat37ac 

[0157J Embodiment33.ThestablesoliddosageformofanyoneofEmbodiments24-26whereinfrom 

about580otoabout960oofupadacitinibisreleasedfromthesoliddosageforminabout6hoursusingUSPImethod 

atarotationspeedof150rpmin900mlofpH6.8,0.050Msodiumphosphatebufferat37acand/orfromabout 

6500toabout~0000ofupadacitinibisreleasedfromthesoliddosageforminabout8hoursusingUSPImethodat 

arotationspeedof150rpmin900mlofpH6.8,0.050Msodiumphosphatebufferat37ac 
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methodatarotationspeedof150rpmin900mlofpH6.8,0.025Msodiumphosphatebufferat37ac
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[0158J Embodiment34.ThestablesoliddosageformofEmbodiment33,whereinfromabout4700to 

about790oofupadacitinibisreleasedfromthesoliddosageforminabout4hoursusingUSPImethodatarotation 

speedof150rpmin900mlpH6.8,0.050Msodiumphosphatebufferat37 0 C.  

101591 Embodiment35.Anextendedreleasesoliddosageformcomprisingupadacitinib ora 

pharmaceuticallyacceptablesaltthereofatleastonepHdependentpolymerandatleastonereleasecontrol 

materiaLandfurthercomprisnigabasicpHmodifier.  

[0160J Embodiment36.TheextendedreleasesoliddosageformofEmbodiment35,whereinthebasic 

pHmodifierissodiumcarbonatemeglumineortribasicsodiumphosphatedodecahydrate.  

[0161J Embodiment37.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-36, 

whereinthebasicpHmodifierispresentinthesoliddosageforminanamountfromabout50otoabout250oby 

weight(w/w)ofthesoliddosageform.  

[0162J Embodiment38.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-37, 

whereintheatleastonepHdependentpolymerandtheatleastonereleasecontrolmaterialcompriseamatrix 

systemcontainingupadacitiniborapharmaceuticallyacceptablesaltthereof 

[0163J Embodiment39.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-38, 

whereinthedosageformdoesnotcompriseanentericfilmcoat.  

[0164J Embodiment40.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-39, 

whereintheatleastonepHdependentpolymerisanentericpolymerorananionicpolysaccharide.  

[0165J Embodiment41. TheextendedreleasesoliddosageformofanyoneofEmbodiments35-40, 

whereintheatleastonepHdependentpolymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)or 

alginicacid.  

whereintheatleastonepHdependentpolymerispresentinanamountfromabout2000toabout4000w/wandthe 

atleastonereleasecontrolmaterialispresentinanamountfromabout300otoabout600ow/wofthesoliddosage 

form.  

[0167J Embodiment43.Anextendedreleasesoliddosageformcomprisingupadacitinib ora 

pharmaceuticallyacceptablesaltthereofatleastonereleaseratemodifierandatleastonereleasecontrolmaterial, 

wherein(a)theatleastonereleaseratemodifiercomprisesanionexchangeresinor(b)theatleastonereleaserate 

modifiercomprisesabasicpHmodifierandtheextendedreleasesoliddosageformfurthercomprisesananionic 

polymer.  
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[0166J Embodiment42.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-41,
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[0168J Embodiment44.TheextendedreleasesoliddosageformofEmbodiment43whereintheatleast 

onereleaseratemodifierisanionexchangeresin.  

[0169J Embodiment45.TheextendedreleasesoliddosageformofEmbodiment44whereintheion 

exchangeresincomprisesasulfonatedcopolymercomprisingstyreneanddivinylbenzene.  

[0170J Embodiment46.TheextendedreleasesoliddosageformofEmbodiment44 wherein 

upadacitiniborapharmaceuticallyacceptablesaltthereof',andtheionexchangeresinformanupadacitinib-ion 

exchangeresincomplex saidupadacitinib-ionexchange resincomplexcomprisingupadacitinib ora 

pharmaceuticallyacceptablesaltthereof',boundtotheionexchangeresin.  

101711 Embodiment47.TheextendedreleasesoliddosageformofEmbodiment43whereintheatleast 

onereleaseratemodifierisabasicpHmodifierandtheextendedreleasesoliddosageformfurthercomprisesan 

anionicpolymer.  

[0172J Embodiment48.TheextendedreleasesoliddosageformofEmbodiment47,whereinthebasic 
0 pHmodifierispresentinanamountfromabout5otoabout200ow/w.  

[0173J Embodiment49.TheextendedreleasesoliddosageformofanyoneofEmbodiments47-48, 

whereinthebasicpHmodifierissodiumcarbonatemeglumineortribasicsodiumphosphatedodecahydrate.  

[0174J Embodiment50.Anextendedreleasesoliddosageformcomprising:acorecomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofatleastonereleaseratemodifierandatleastonerelease 

controlmaterial;andabarrierlayerpartiallycoveringthecore.  

[0175J Embodiment51. TheextendedreleasesoliddosageformofEmbodiment50whereintheatleast 

onereleaseratemodifierisanacidicpHmodifier.  

[0176J Embodiment52.TheextendedreleasesoliddosageformofanyoneofEmbodiments50-51, 

[0177J Embodiment53.TheextendedreleasesoliddosageformofEmbodiment52whereinthepH

dependentpolymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS).  

[0178J Embodiment54.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-53, 

whereinthedosageformcompriseslessthan100obyweightofahygroscopicacidicpHmodifier.  

[0179J Embodiment55.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-53, 

whereinthedosageformissubstantiallyfreeofahygroscopicacidicpHmodifier.  

[0180J Embodiment56.TheextendedreleasesoliddosageformofanyoneofEmbodiments54-55, 

whereinthehygroscopicacidicpHmodifierisanorganicacid.  

33 

whereinbarrierlayercomprisesapH-dependentpolymer.
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[0181J Embodiment57.TheextendedreleasesoliddosageformofanyoneofEmbodiments54-55, 

whereinthehygroscopicorganicacidisselectedfromthegroupconsistingoftartaricacidcitricacidandmaleic 

acid.  

101821 Embodiment58.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-57, 

whereintheatleastonereleasecontrolmaterialisareleasecontrolpolymer.  

[0183J Embodiment59.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-58, 

whereintheatleastonereleasecontrolpolymerisselectedfromthegroupconsistingofhydroxypropylmethyl 

cellulose(HPMC),hydroxypropylcellulosehydroxyethylcelluloseacopolymerofacrylicacidcrosslinkedwith 

apolyalkenylpolyether(Carbopol),non-ionichomopolymerofethyleneoxide(Polyox),awatersolublenatural 

gumofapolysaccharidecrosslinkedstarchpolyvinylacetatepolyvinylpyrrolidoneandcombinationsthereof 

[0184J Embodiment60.TheextendedreleasesoliddosageformofanyoneofEmbodiments35-59, 

whereinthesoliddosageformfurthercomprisesoneormoreadditionalexcipientsselectedfromthegroup 

consistingofafillerabinderaglidantalubricantafilmcoatandcombinationsthereo4whereintheoneormore 

additionalexcipientsarepresentinanamountlessthan500ow/wofthesoliddosageform.  

[0185J Embodiment61. Anextendedreleasesoliddosageformcomprisingacorecomprising 

upadacitiniborapharmaceuticallyacceptablesaltthereofasemi-permeablemembranecoveringthecorewherin 

thesemi-permeablemembraneispermeabletoaqueousfluidandsubstantiallyimpermeabletoupadacitinilxandat 

leastonedrugdeliveryorificethatprovidesapassagewaysuchthatupadacitiniborthepharmaceuticallyacceptable 

saltthereofcanbereleasedfromthecoreintoanenvironmentexternaltotheextendedreleasesoliddosageform.  

[0186J Embodiment62.TheextendedreleasesoliddosageformofEmbodiment61,whereinthecore 

furthercomprisesanosmogent.  

osmogentcomprisesawatersolublesaltofaninorganicacidanosmoticpolymeracarbohydrateoracombinations 

thereof 

[0188J Embodiment64.TheextendedreleasesoliddosageformofanyoneofEmbodiments61-63, 

whereinthecoreissingle-layeredormulti-layered.  

[0189J Embodiment65.TheextendedreleasesoliddosageformofanyoneofEmbodiments61-63, 

whereinthecorecompnsesapushlayer.  

[0190J Embodiment66.TheextendedreleasesoliddosageformofEmbodiment65,whereinthepush 

layercomprisesanosmoticpolymerpreferablyhydroxyethylcellulose(HEC).  
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[0187J Embodiment63.TheextendedreleasesoliddosageformofEmbodiment62,whereinthe
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[0191J Embodiment67.TheextendedreleasesoliddosageformofanyoneofEmbodiments61-66, 

whereinthe semi-permeablemembranecomprisescelluloseacetate(CA).  

EXEMPLIFICATION 

101921 Thesoliddosageformsdescribedhereinwillbebetterunderstoodbyreferencetothefollowing 

exampleswhichareincludedasanillustrationofandnotalimitationuponthescopeofthepresentdisclosure.  

Example1:RINVOQformulationscomprisinganacidicpHmodifierandreleasecontrolpolymer 

[0193J Theformulationsformarketed(orto-be-marketed)RJNVOQextendedreleasetabletsareshown 

inTable1. Upadacitinibtabletscomprising00~ 00~200oand3000tartaricacid(TA)areprovidedinTable2 

Table 1. RINVOQ extended release coated tablets _________________________________ 

Component Function Amount (mg)/Tablet 
________________________________________________ 7.5mg j 15mg I 30mg 

Intraranular 
adacitinib Hemih drate Din substance 77* 15.4* 30.7* 

______________________________________________________ 
Hydroxypropylmethylcellulose Releasecontrol 

(HPMCK4M polymer 2.5 4.9 9.8 
Hypromellose 2208) ____________ _________ 

4 4 4 Microcrystallinecellulose Filler 
4 

(MCC, Avicel PH102) 20.6 41.2 82.3 
ExtragranularExcipients ___________________________________________ 

Filler Microcrystallinecellulose 149.5 121.3 64.8 
(MCC,_AvicelPHiOl) ____________________________________________ 

Hydroxypropylmethylcellulose Releasecontrol 
(HPMCK4M polymer 93.5 91.1 86.2 

Hypromellose_2208) ____________ _________ 
4 

Tartaricacid(powdered) Hygroscopic 96.0 96.0 __________________________________________ Acidic H modifier 96.0 ____________________________________________ p __________________________________ 

SilicaColloidalanhydrous! Glidant 2.4 2.4 2.4 
Colloidalsilicondioxide _____________________________________________________ 

Ma nesium stearate Lubricant 7.2 7.2 7.2 
Total (Uncoated Tablet)* ~ 480.0 480.0 480.0 

Filmcoating _____________________________________________________ 
0 ad IJPVA*** _______________ 14.4 14.4 14.4 
pry ___________________________ 

Total (Coated Tablet) ____________________ 494.4 494.4 494.4 
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Table 2. Upadacitinib (coated or uncoatedj tablets ____________________________________________ 

Amount per tablet (mgj_________ 
Component Function 0% 10% 20% 30% 

__________________________________ TA TA TA TA 
Intragrannu1ar __________________ _____________________________________________ 

U adacitinib Hemili drate Dru substance 30.7 30.7 30.7 30.7 p _____________________________________________________________ 
Hydroxypropylmethylcellulose Releasecontrol 9.54 954 9,54 9,54 

(HPMCK4M, polymer 
Hypromellose_2208) _________________ _________________________________________ 

Microcrystallinecellulose Filler 79.9 799 799 799 
(MCC,_AvicelPHiOl) ___________________________________ ________________ 

ExtraranularExcijents _________________ _________________________________________ 
p _____________________________________________________________ 

Microcrystallinecellulose Filler 67.2 67.2 67.2 67.2 
(MCC,_AvicelPH1O2) ___________________________________ ________________ 

Mannitol Filler 196.6 148.6 100.6 52.6 
Hydroxypropylmethylcellulose Releasecontrol 

(HPMCK4M, polymer 86.5 86.5 86.5 86.5 
Hypromellose_2208) _________________ _________________________________________ 

Hygroscopic 
9 9 9 9 Tartancacid(powdered) AcidicpH 0.0 48.0 96.0 144.0 

__________________________________ modifier _________________________________________ 
SilicaColloidalanhydrous! Glidant 2.4 2.4 2.4 2.4 

Colloidalsilicondioxide _________________ _________________________________________ 
Ma nesium stearate Lubricant 7.2 7.2 7.2 7.2 

Total (Uncoated Tablet)* ~ 480.0 480.0 480.0 480.0 
Filmcoatin _________________ _________________________________________ 

Opadiy II PVA*** Film coat 14.4 14.4 14.4 14.4 
Total Coated Tablet __________________ 494.4 494,4 494.4 494,4 

ForTables1and2:~UpadacitinibisprovidedasFreebaseHydrateFormCwhichisahemihydrateinanamount 

***Filmcoatingingredients:polyvinylalcohol(PVA),macrogol3350/Polyethyleneglycol3350,talctitanium 

dioxideandironoxideforcolor(ironoxideyellow+blackironoxide=greencolor(7.5mg);blackironioxide+iron 

oxidered=purplecolor(15mg);ironoxidered=redcolor(30mg);ironoxideyellow=yellowcolor(allclinical 

and45mg))9 

101941 ThereareseveraldisadvantagesoftheRINVOQtabletsofTable1.  

[0195J FIGS.lAandlBdepictsmoftlingofuncoatedupadacitinib-containingtabletscontaining00o, 

100o.200oand300otartaricacidthe7.5mgRINVOQcoatedtablet.SeeTables1and2.InFIG.lAincreasing 

mottling/deliquescenceisobservedinuncoatedtabletscontainingincreasingamountsoftartaricacid(TA),i.e.,at 

00o,100o,200oand300oTAwithamoisturecontentof4,20owhenstoredat30 0 C/530 orelativehumidity(RH)for 
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2months.InFIG.iBavisualcomparisonof"unstrcsscd"7.5mgRINVOQcoatcdtabictsofTabic1vcrsus 

stressed"7.5mgRINVOQcoatedtablets(subjected40 0 CI530o RHfor>2months)showsdifferencesin 

dissolutioninpH6.850mMphosphatebuffer.Withoutbeingboundbyanyparticulartheoryitisbelievedthatthe 

mottlinganddifferencesindissolutionarecausedbytwomainrespectivefactors:(a)solubilizationofthe 
0 

hydroscopicorganicacidinwaterleadingtodeliquescenceandleachingoftartancacidfromthefilmcoatsuchas 

showninFIG.lA and(b)cross-linkingofthesolubilizedtartaricacidwiththefilmcoatcontaining 

polyvinylalcohol(PVA),suchasshownbythechangesindissolutioninFIG.lB.StressedRINVOQtablets 

exhibitedslowdissolutionbecauseatleastpartofthefilmcoatdoesnotcompletelydissolveduetocross-linking.  
101961 AnotherdisadvantageoftheRJNVOQTabletsofTable1isincreased 0 

impuntylevelofthenon

genotoxicupadacitinibhydroxymethylimpurity(IJHMimpurity)overtime.AsdepictedinFIG.2,theUHM 
0 

impuntyisformedviaareactionwithwaterupadacitinibtartancacidandtraceformaldehydethatispresentin 

excipientssuchaspolyethyleneglycolHPMCandPVA.TheUHMimpuritycanbecharacterizedusingstandard 

techniquessuchasbyNMRHPLCand/orKFtitration.  

[0197J TheUHMimpurityhasbeenobservedatlevelsupto0.190o (practicalquantitationlimitofthetest 

was0.100o) inRINVOQfilmcoatedtabletsofTable1thathavebeenstoredfor6monthsat40 0 C/750 oRB. At 12 

months,300 C/750 oRH, theUHMimpurityhasbeenobservedatlevelsupto0.070o (practicalquantitationlimitof 

thetestwas0.030o). Stability dataindicatedgrowthoftheUHMimpurityovertimeparticularlyfortablets 

containing7,5mgofupadacitinibfreebaseequivalentand/ortabletsstoredinablisterpackage.  

[0198J Table3summarizesstabilitydatafromasoliddosageformdescribedherein(anAS2formulation 

blend;seeExample3)andhistoricalstabilitydatafromRINVOQextendedreleasetabletsandformulationblends 

comprisingtheexcipientsoftheRTNVOQtablets.A"formulationblend"referstoaloosepowderblendpriorto 

Table3.PercentageofUHMImpurityunderStressedConditions 

Study Storage 
Sample %UHMImpurity 

(ConditionsJ time 

Initial 0.02 RINVOQtabletofTable1 0.04 mo. _______________ 
uncoated 

Study#1 75mg 2 mo. 0.05 
(400 C/530 0 RH) _______________________________________________ mo. _________________ 

RINVOQtabletofTable1 Initial 0.02 

filmcoated 1 mo. 0.29 
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Table3.PercentageofUHMImpurityunderStressedConditions 

Study Storage 

Sample %UHMImpurity 
(ConditionsJ time 

7.5mg 2 mo. 0.25 
____________________ _________________________________________ 3 mo. 0.25 

Formulationblcnd 
Study#2 ofRINVOQcomponentsofTable1 days 

(800C/750 0RH) 15mg _____________ 

Formulationblendfor 
Study#3 AS2tabletofTable6 weeks Notdetected 

(600C/500 0RH) 15mg _____________ 

Example2.SmallerTabletswithandwithoutTAandComparisontoRINVOQ 

[0199J ThepresentExamplesoughttoaddressanotherdisadvantageoftheRINVOQtabletsofTable1, 
U i.e.,therelativelylargesizeofthetablets(~500mg).  

[0200J FormulationAl(withouttartaricacid):3.84gofUpadacitinib,12.5gofHPMCK4M,16.4gof 

AvicelPH102,1.50gofhydroxypropylcellulose,0.25gofcolloidalsilicondioxideand15.00gofmannitolwere 

sievedthrough30meshscreenaddedto250mLbottleandmixedforapproximately5minutesonTurbulablender.  

Thepowderblendwassubsequentlymixedwith0.50gofsodiumstearylfumaratefollowedbymixingfor 

approximately2minutesonTurbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

102011 FormulationTi(withtartaricacid):7.68goflJpadacitinib,12.5gofHPMCK4M2.57gofAvicel 

PHi02,1.50gofhydroxypropylcellulose,0.25gofcolloidalsilicondioxide,15.00gofmannitoland10.00gof 

tartaricacidweresievedthrough30meshscreenaddedto250mLbottleandmixedforapproximately5minutes 

bymixingforapproximately2minutesonTurbulablenderandcompressioninto200mgovaloidshapetabletson 

aCarverpress.TheformulationsforsmallersizedtabletsareprovidedinTable4.  

Table4.SmallersizedtabletswithandwithoutTartaricacid 

Al Ti 

Component Function (15mgw/oTA) (30mgw/TA) 

mg mg 

Upadacitinib~ Drugsubstance 15.4 7.7 30.7 15.4 
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Table4.SmallersizedtabletswithandwithoutTartaricacid 

Al Ti 

Component Function (15mgw/oTA) (30mgw/TAJ 

mg mg 

HydroxypropylmctliylcchubSc Reheasecontroh o .0 25.0 50.0 25.0 
(HPMCK4M pohymcr 

Hypromchhosc 2208) ________________ _________ ____________________________ 
Hygroscopic 

Tartaricacid AcidicpH 40.0 20.0 
____________________________ modifier ________________________________________________ 

6.0 3.0 6.0 3.0 
Hydroxypropybcchhuhosc(HPC) Bindcr 

Microcrystahhinccchhuhosc 65.6 32.8 10.3 5.2 
(MCC, Aviceb PH1O2) Fihhcr _______________________________________________ 

Mannitoh 60.0 30.0 60.0 30.0 

Cohhoidahsihicondioxide ghidant 1.0 0.5 1.0 0.5 

Sodiumstcaryhfrimarate hubricant 2.0 1.0 2.0 1.0 

Totah(UncoatedTabhct)** 200.0 100.0 200.0 100.0 

*UpadacitinibwasprovidedasFreebaseHydrateFormCwhichisahemihydrateinanamounttodehiver15mg 

or30mgofupadacitinibfreebasecquivahcnt.**Anydifferencefromtotahduetorounding.  

102021 InvitrodissohutionratesofformuhationsAl(withoutTA)andTi(withTA)weredeterminedusing 

USPImethodatarotationspeedof150rpmin900mhat37 0 Cof(1)pH6.8,0.025Msodiumphosphatebuffer 

0 

Tabbe1. TestresuhtsarcprovidedinTabbesSAandSBandFIG.3.  
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Table5A.pH-DissolutionProfilesofFIG.3 

Al Ti 
Formulation 

(l5mgw/oTA) (30mgw/TAJ 

A A pH pHi.E pH6.8 pHi.E pH6.8 

Time Release% 

1 42 17 34 27 

2 59 20 51 42 

4 78 26 73 61 

6 88 30 86 70 

8 93 32 93 75 

10 95 35 97 77 

12 96 38 98 79 

16 97 44 99 81 

18 97 46 99 82 

20 97 48 99 82 

A ~pH1.1,0.1NHC1with2.75 0 oNaClatarotationspeedof150rpm; pH6.8,0.025Msodiumphosphatebuffer 

0 containing2.75osodiumchlorideatarotationspeedof150rpm 

Table5B.pH-DissolutionProfilesofFIG.3 

pH pHi.V pHi.E pH6.8A pH6.8A 

Time(hr) Release% 

1 31 23-39 23 17-29 

2 49 37-61 36 27-45 

4 75 56-94 54 41-68 

6 91 68->100 68 51-85 

8 100 75->100 79 59-99 

10 104 75->100 86 65->100 
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Table5B.pH-DissolutionProfilesofFIG.3 

Formulation RINVOQ30mg 

pH pHl.V pH1.1~ pH6.8A pH6.8A 

12 105 75->100 90 68->100 

16 106 75->100 95 71->100 

18 106 75->100 97 73->100 

20 106 75->100 98 74->100 

~pH1.1,GiNHC1with2.75 0 oNaClatarotationspeedof150rpm, pH6.8,0.025Msodiumphosphatebuffer 

containing2.750osodiumchlorideatarotationspeedof150rpm 

102031 Thedatademonstratesthedifficultyindesigningsmallertabletsofupadacitinibhavingasimilar 

extendedreleaseprofiletotheRINVOQformulationbutwitless(orno)tartaricacid.Forexamplethesmaller 

sizedtabletformulationTi(200mg),containing2000tartaricacidexhibitedacomparablereleaseprofileto 

RINVOQ(30mg)atapHof1. 1andpH6.8,althoughatapH6.8,substantiallycompletereleasewasnotobserved.  

ThesmallersizedtabletformulationAl(200mg),albeitatthe15mgdosewitnotartaricacidpresent, 

demonstratedacomparablereleaseprofiletoRINVOQ(30mg)atapH1. 1,butdemonstratedadifferentrelease 

profileatapH6.8.Smallersizedtabletshaveanincreasedsurface-to-massratiowhichmaybeoneofthefactors 

impairingreleaserateatdifferentpHs.Howeveringeneralitwasfoundtartaricacidcontainingformulationswere 

lesseffectiveinsmallersizedtabletsseee.g.Example4whichexploresuseoftartaricacidinapH-dependent 

polymer/releasecontrolmaterialformulation.Thusalternateapproacheswererequiredtoachievesimilardrug 

Example3:EntericpolymerasapH-dependentpolymer 

[0204J Inordertoexplorealternateapproachesforachievingasmallertabletsizeandimprovedphysical 

andchemicalstabilityofteRJNVOQtabletsmallersizedupadacitinibextendedreleaseformulationswere 

preparedcomprisinganentericpolymerandreleasecontrolmaterialusingdirectcompressionprocess.  

[0205J FormulationASi:3.69gofupadacitinib,12.00gofHPMCK4M,9.00gofHPMCAS,5.01gof 

AvicelPH1O2weresievedtrough35meshscreenaddedto125mLbottleandmixedforapproximately5minutes 

onTurbulablender.Thepowderblendwassubsequentlymixedwithmagnesiumstearatefollowedbycompression 

into250mgovaloidshapetabletsonaCarverpress.  

41 

releasetothatofmarketedRTNVOQwhenthetabletsizeisreduced.



WO20221147073 PCT/IJS2021/065443 

[0206J FormulationAS2:3.84gofUpadacitinib,20.0gofHPMCK4M8.91gofAvicelPH1O2,1.50g 

ofhydroxypropylcellulose,0.25gofcolloidalsilicondioxideand15.00gofHPMCASweresievedthrough30 

meshscreenaddedto250mLbottleandmixedforapproximately5minutesonTurbulablender.Thepowderblend 

wassubsequentlymixedwith0.50gofsodiumstearylftimaratefollowedbymixingforapproximately2minutes 

onTurbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

102071 FormulationAS3:10.24goflJpadacitinib22.5gofHPMCK4M,0.013gofAvicelPH1O2,1.5 

gofhydroxypropylcellulose,0,25gofcolloidalsilicondioxideand15.0gofHPMCASweresievedthrough30 

meshscreenaddedto250mLbottleandmixedforapproximately5minutesonTurbulablender.Thepowderblend 

wassubsequentlymixedwith0.50gofsodiumstearylftimaratefollowedbymixingforapproximately2minutes 

onTurbulablenderandcompressioninto150mgovaloidshapetabletsonaCarverpress.  

[0208J FormulationAS4:7.68gofUpadacitinib,12.5gofHPMCK4M,12.57gofAvicelPH1O2,5gof 

mannitol,1.5gofhydroxypropylcellulose,0.25gofcolloidalsilicondioxideand10gofHPMCASweresieved 

through30meshscreenaddedto250mLbottleandmixedforapproximately5minutesonTurbulablender.The 

powderblendwassubsequentlymixedwith0.50gofsodiumstearylfumaratefollowedbymixingfor 

approximately2minutesonTurbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

[0209J FormulationASS:7.68gofUpadacitinib,10gofHPMCK4M,7.57gofAvicelPH1O2,12.5gof 

mannitol,1.5gofhydroxypropylcellulose,0.25gofcolloidalsilicondioxideand10gofHPMCASweresieved 

through30meshscreenaddedto250mLboftleandmixedforapproximately5minutesonTurbulablender.The 

powderblendwassubsequentlymixedwith0.50gofsodiumsteaiylfumaratefollowedbymixingfor 

approximately2minutesonTurbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

[0210J FormulationAS6:1.54gofUpadacitinib,12gofHPMCK4M,9gofHPMCAS,7.16goflactose 

blender.Thepowderblendwassubsequentlymixedwithmagnesiumstearatefollowedbycompressioninto300 

mgovaloidshapetabletsonaCarverpress.  

[0211J FormulationAS7:7.68gofUpadacitinib,20.0gofHPMCK4M4.07gofAvicelPH1O2,2.50g 

ofhydroxypropylcellulose,0.25gofcolloidalsilicondioxideand15.00gofHPMCASweresievedthrough30 

meshscreenaddedto250mLbottleandmixedforapproximately5minutesonTurbulablender.Thepowderblend 

wassubsequentlymixedwith0.50gofmagnesiumstearatefollowedbymixingforapproximately2minuteson 

Turbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

[0212J TheformulationsofAS1-AS7areshowninTable6Aand6B.  
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Table6A.HPMC-ASFormulations(AS1-AS4J 

ASi AS2** AS3 AS4 

Component Function (30mg) (15mg~ (30mg~ (30mg~ %a 
mg (wiw) mg (wlw) mg (wlw) mg (wlw) 

Upadacitinib* drug 30.7 12.3 15.4 7.7 30.7 20.5 30.7 15.4 
_______________________ substance__________________________________________________________ 

Hydroxypropyimethyl 

cellulose release 
control 100.0 40.0 80.0 40.0 67.5 45.0 50.0 25.0 (HPMCK4M 

Hypromellose 2208) maternal 

HPMC-acetatesuccinate pH
dependent 75.0 30.0 60.0 30.0 45.0 30.0 40.0 20.0 (AS) polymer _______________________________________________________ 

Hydroxypropylcellulose binder 6.0 3.0 4.5 3.0 6.0 3.0 

(HPC) _____________________________________________________ 

Microcrystalline 41.8 16.7 35.6 17.8 0.04 0.03 50.3 25.1 
cellulose 

(MCC, Avicel PH102) filler 

Lactose 

Mannito1 -- -- -- -- -- -- 20.0 10.0 

Colloidalsilicondioxide glidant 1.0 0.5 0.80 0.5 1.0 0.5 
-- -- 2.0 1.0 1.5 1.0 2.0 1.0 

Sodiumstearylfumarate 
lubricant 2.5 1.0.0 -- -- __ 

Magnesiumstearate 

TabletWeight 250 100.0 200.0 100.0 150.0 100.0 200.0 100.0 

wasprovidedasFreebaseHydrateFormCwhichisahemihydrateinanamounttodeliver15mgor30mgof 

upadacitinibfreebaseequivalent.**AS2formulationblendreferredtoinTable3aretheformulationcomponents 

ofTable6Aasapowderwithoutdirectcompression.  
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Table6B.HPMC-ASFormulations(AS5-AS7J 

ASS AS6 AS7 

Component Function (30mg~ (15mg~ (30mg~ 

mg (wiw) mg (wIwJ mg (wIwJ 

Upadacitinib~ drugsubstance 30.7 15.4 15.4 5.1 30.7 15.4 

Hydroxypropylmctliyl 
cellulose releasecontrol 40.0 20.0 120.0 40.0 80 40.0 

(HPMCK4M matehal 
H ___________________________________________ 

ypromellose_2208) _______ _______ _______ _________ 

40.0 20.0 90.0 30.0 60.0 30.0 HPMC-acetatesuccinate(AS) pHdependent ___________________________ polymer ________________________________________________ 

Hydroxypropylcellulose 6.0 3.0 -- 10.0 5.0 
(HPC) binder 

Microcrystallinecellulose -- 16.3 8.1 30.3 15.1 -(MCC,_AvicelPH1O2) __________________________________________ 
-- 71.6 23.9 -

Lactose filler 

Mannitol 50.0 25.0 -

Colloidalsilicondioxide glidant 1.0 0.5 1.0 0.5 

Sodium stearyl ftimarate lubricant 2.0 1.0 3.0 2.0 

Magnesiumstearate 

TabletWeight 200.0 100.0 300.0 100.0 200.0 100.0 
apercentsgivenbasedonthetotaltabletweight.Totalpercentagemaynotbe1000~duetorounding. *lJpadacitinib 

upadacitinibfreebaseequivalent.  

[0213J InvitrodissolutionratesofformulationsAS1,A52,andA53weredeterminedusingUSPImethod 

atarotationspeedof150rpmin900mlat37 0 Cof(1)pH6.8,0.025Msodiumphosphatebuffercontaining2.750o 

sodiumchlorideand(2)pH1. 1,0.iNHCl.InvitrodissolutionratesofformulationsA54andASSweredetermined 

usingUSPImethodatarotationspeedof150rpmin900mlat37 0 Cof(1)pH6.8,0.025Msodiumphosphate 

bufferand(2)pH1. 1,0.iNHCl.RINVOQ(30mg)formulationofTable1dissolutionprofilesareprovidedin 

Table4.TestresultsprovidedinTables7Aand7BandFIGS.4-8showthatcomparableextendeddrugrelease 

wasobtainedforeachofthesmallersizedtabletformulationsAS1-ASStothelargersizedRINVOQ(30mg) 
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formulationwithcxtcndcdrclcascupto10to12hoursandsubstantiallystcadyrclcascwasobscrvcdatpH1. 1and 

6.8forAS1-AS3,andextendedreleaseupto8to10hoursandsubstantiallysteadyreleaseforAS4andAS5.The 

ratedifferencesatpH1. 1and6.8forformulationsAS1-AS5versusRINVOQweresmalldespiteofthesignificant 

solubilitydifferenceofupadacitinibatpH1. 1andpH6. 8(Ae., solubilityofupadacitinibrangesfrom38.4±1.5 

mg/mLin0.1NHClmediumat37 0 CpH1.0to0.194+0.001mg/mLin50mMsodiumphosphatebufferat37 

0 CpH7.02).  

Table7A.pH-DissolutionProfilesofASi-ASSofFIGS.4-8 

ASi AS2 AS3 AS4 AS5 
Formulation 

(30mg) (15mg) (30mg) (30mg) (30mg) 

pH pH pH pH pH pH pH pH pH pH 
pH it 6.8A 68A 68A it 6.8* it 6.8* 

Time(hr) Release0 
0 

0.5 13 1 

1 20 3 23 3 31 3 38 9 45 19 

2 -- -- 35 12 46 ii 56 20 65 35 

4 -- -- 52 38 67 42 78 43 87 64 

6 -- -- 65 60 81 72 90 63 97 86 

10 77 90 83 91 96 104 100 95 100 100 

12 84 100 89 99 99 106 101 101 100 100 

16 96 106 98 102 101 106 101 101 100 100 

18 -- -- 100 102 101 106 -- -- -- -

20 -- -- 101 102 100 107 -- -- -- -

ApH6.8,0,025Msodiumphosphatebuffercontaining2.750 sodiumchlorideatarotationspeedof150rpm 

pH6.8,0.025Msodiumphosphatebufferatarotationspeedof150rpm;~pH1. 1,0.iNHClwith2.750~NaClat 

arotationspeedof150rpm 
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Table7B.pH-DissolutionProfilesofRINVOQ(30mg~ofFIGS.4-8 

Formulation RINVOQ(30mgj 

pH pHl.V pHl.V pH6.8A pH6.8A pH6.8* pH6.8* 

Time(hrj Release% 

1 31 23-39 23 17-29 27 20-34 

2 49 37-61 36 27-45 43 32-54 

4 75 56-94 54 41-68 65 49-81 

6 91 68->100 68 51-85 80 60->100 

8 100 75-> 100 79 59-99 89 67->100 

10 104 75-> 100 86 65->100 94 71-> 100 

12 105 75-> 100 90 68->100 97 73-> 100 

16 106 75-> 100 95 71->100 100 75->100 

18 106 75-> 100 97 73->100 

20 106 75-> 100 98 74->100 

ApH6.8,0.025Msodiumphosphatebuffercontaining2.750 sodiumchlorideatarotationspeedof150rpm 

*pH6.8,0.025Msodiumphosphatebufferatarotationspeedof150rpm; 

~pH1.1,0.lNHClwith2.7S 0 oNaClatarotationspeedofiSOrpm 

Example4:AnionicpolysaceharidesasapH-dependentpolymer 

102141 Inordertoexplorealternateapproachesforachievingasmallertabletsizeandimprovedphysical 

andchemicalstabilityoftheRINVOQtabletsmallersizedupadacitinibextendedreleaseformulationswerealso 

process.  

[0215J FormulationAL1:4. 6gofupadacitinib,7. 5gofHPMCK4M,9gofalginicacid4. 5gofAvicel 

PH1O2,3gofmannitol,0.9gofhydroxypropylcelluloseand0.15gofcolloidalsilicondioxideweresieved 

through35meshscreenaddedto125mLboftleandmixedforapproximately5minutesonTurbulablender.The 

powderblendwassubsequentlymixedwithsodiumstearylfumaratefollowedbymixingforapproximately2 

minutesonTurbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

[0216J FormulationALt2.3gofupadacitinib,9.00gofHPMCK4M,7.5gofalginicacid,6.8gof 

AvicelPH1O2,3gofmannitol,0.9gofhydroxypropylcelluloseand0.15gofcolloidalsilicondioxideweresieved 
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through35mcshscrccnaddcdto125mLbottleandmixcdforapproximately5minutesonTurbulablender.The 

powderblendwassubsequentlymixedwithsodiumstearylfumaratefollowedbymixingforapproximately2 

minutesonTurbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

102171 FormulationAL3~2.3gofupadacitinib,10.5gofHPMCK4M,7.5gofalginicacid,5.3gof 

AvicelPH1O2,3gofmannitol,0.9gofhydroxypropylcelluloseand0.15gofcolloidalsilicondioxideweresieved 

through35meshscreenaddedto125mLbottleandmixedforapproximately5minutesonTurbulablender.The 

powderblendwassubsequentlymixedwithsodiumstearylfumaratefollowedbymixingforapproximately2 

minutesonTurbulablenderandcompressioninto200mgovaloidshapetabletsonaCarverpress.  

[0218J Theformulationstabletscontainingalginicacid(AL)areshowninTable8.  

Table8.ExtendedreleasetabletscontainingAlginicacid(AL) 

AL1(3Omg) AL2(l5mg) AL3(l5mg) 

Component Function a 
mg (wiw) mg (wlw) mg (wIwJ 

Upadacitinib~ drugsubstance 30.7 15.4 15.4 7.7 15.4 7.7 

Hydroxypropylmethyl 

cellulose releasecontrol 
50.0 25.0 60.0 30.0 70.0 35.0 

(HPMCK4M, polymer 

Hypromellose2208) 

pHdependent 60.0 30.0 50.0 25.0 50.0 25.0 
Alginicacid 

Hydroxypropylcellulose 
binder 6.0 3.0 6.0 3.0 6.0 3.0 

(HPC) 

Microcrystallinecellulose 
30.3 15.1 45.6 22.8 35.6 17.8 

(MCCAvicelPH1O2) 
filler 

Lactose 

Mannitol 20.0 10.0 20.0 10.0 20.0 10.0 
. . . .  

Colloidalsilicondioxide glidant 1.0 0.5 1.0 0.5 1.0 0.5 
Sodiumstearylfumarate lubricant 2.0 1.0 2.0 1.0 2.0 1.0 
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Table8.ExtendedreleasetabletscontainingAlginicacid(AL) 

AL1(3Omg) AL2(l5mg) AL3(lSmg) 

Component Function a 

mg mg mg 
(wiw) (wiw) (wiw) 

Magnesiumstearate 

TabletWeight 200.0 100.0 200.0 100.0 200.0 100.0 
apercdntsgivenbasedonthetotaltabletweight.Totalpercentagemaynotbe1000~dueto . *lJpadacitinib 

wasprovidedasFreebaseHydrateFormCwhichisahemihydrateinanamounttodeliver15mgor30mgof 

upadacitinibfreebaseequivalent.  

[0219J InvitrodissolutionratesofformulationsALlAL2,andAL3weredeterminedusinglISPImethod 

atarotationspeedof150rpmat37 0 Cin900ml(1)pH6.8,0.050Msodiumphosphatebufferand(2)pH1.1, 

0.iNHCl.TestresultsprovidedinTables9Aand9BandFIGS.9-11showacomparabledrugreleaseprofileto 

thatofsmallersizedtabletsAS1-AS5aswellasthelargersizedRINVOQ(30mg)formulationwithextended 

releaseuptoobtainedforupto8-12hoursandsubstantiallysteadyreleasewereobservedatpH1. 1and6.8Asalso 

notedforAS1-AS5,theratedifferencesatpH1. 1and6.8forformulationsAL1-AL3versusRINVOQweresmall 

despiteofthesignificantsolubilitydifferenceofupadacitinibatpH1. 1andpH6. 8(i.e., solubilityofupadacitinib 

rangesfrom38.4+1.5mg/mLin0.1NHClmediumat37 0 CpH1.0to0.194+0.001mg/mLin50mMphosphate 

bufferat370 CpH7.02).  

Formulation ALl AL2 AL3 

pH pHi.> pH6,8# pHl.L pH6,8# pHi.> pH6,8# 

Time(hr) Release00 

1 36 19 29 14 31 13 

2 53 35 44 26 47 23 

4 74 75 65 46 68 42 

6 86 98 80 63 81 58 

8 92 99 90 79 90 72 
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Table9A.pH-DissolutionProfilesofAL1-AL3ofFIGS.9-11
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Table9A.pH-DissolutionProfilesofAL1-AL3ofFIGS.9-11 

Formulation ALl AL2 AL3 

pH pHi.> pH6,8# pHl.L pH6,8# pHi.> pH6,8# 

Time(lir) Release00 

10 95 99 96 97 96 85 

12 97 98 99 100 99 98 

16 97 98 101 101 101 101 

18 97 98 101 100 101 101 

20 96 97 101 100 101 101 
ItpH6.8,0.050Msodiumphosphatebufferatarotationspeedof150rpm; pH1.1,0.1NHClwith2.750oNaCi 

atarotationspeedof150rpm 

Table9B.pH-DissolutionProfilesofRINVOQ(30mgjofFIGS.9-11 

Formulation RINVOQ(30mg) 

pH pHl.V pHl.V pH6.8# pH6.8# 

Time(hr) Release% 

1 31 23-39 24 18-30 

2 49 37-61 40 30-50 

4 75 56-94 63 47-79 

8 100 75->100 87 65->100 

10 104 75->100 93 70->100 

12 105 75->100 96 72->100 

16 106 75->100 100 75->100 

18 106 75->100 100 75->100 

20 106 75->100 101 75->100 

ItpH6.8,0.050Msodiumphosphatebufferatarotationspeedof150rpm; pH1.1,0.1NHClwith2.750oNaCi 

atarotationspeedof150rpm 
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Example5.EffectofhygroscopicacidicpHmodifierinpHdependentpolymer/releasecontrolpolymer 

formulation 

102201 AsisshowninFIG.12,FormulationT2,containing200otartaricacidwhileshowingcomparable 

dissolutiontothedissolutionprofileof30mgRINVOQtabletofTable1atpH1. 1,demonstratesadifferent 

dissolutionprofileatpH6.8.Thedatasuggestsincludinghigheramounts(e.g.,2000orgreater)ofahygroscopic 

acidicpHmodifiersuchastartaricacidmayresultinadissolutionprofiledissimilartothatofRINVOQ.  

Table10.HPMC-ASformulationwith20%Tartaricacid(12) 

Component Function Amountpertablet(mg)a w/w(%) 

lJpadacitinib* drugsubstance 30,7 1540 

Hydroxypropylmethylcellulose 
(HPMCK4M, Releasecontrolmaterial 40.0 20,OOo 

Hypromellose2208) 

HPMC-acetatesuccinate 
(HPMCAS) pH-dependentpolymer 40.0 20,OOo 

Tartancacid Hygroscopic 40.0 20.OOo 

___________________________ AcidicpHmodifier___________________________________________ 
Microcrystallinecellulose 

(MCCAvicelPH102) 20.2 10.100 
__________________________________ filler ____________________________________________________ 

Hydroxypropylcellulose(HPC) binder 6.0 3.00o 

Colloidalsilicondioxide 1.0 0,500 

Sodiumstearylfumarate lubricant 2.0 1.000 

TabletWeight 200 100.00~ 
apercentsgivenbasedonthetotaltabletweight.Totalpercentagemaynotbe10000duetorounding.*Upadacitinib 

wasprovidedasFreebaseHydrateFormCwhichisahemihydrateinanamounttodeliver30mgofupadacitinib 

freebaseequivalent.  

50 

Mannitol 20.0 10.000
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102211 InvitrodissolutionrateofformulationT2wasdeterminedusinglISPImethodatarotationspeed 

of150rpmat370 Cin900ml(1)pH6.8,0.025Msodiumphosphatebuffercontaining2.750oNaCiand(2)pH 

1. 1, 0.iNHClwith2.750oNaCL.TestresultsforT2areprovidedinTable11. Thedissolutionprofilecomparedto 

thedissolutionprofileoftheRINVOQ(30mg)tabletofTable1underthesamedissolutionconditionsarealso 

providedinFIG.12.  

Table11.pH-DissolutionProfilesof12ofFIG.12 

Formulation 12 

A 

pH pH1.> pH6.8 

Time(hr) Release00 

1 41 20 

2 59 30 

4 82 43 

6 94 51 

8 98 57 

10 100 61 

16 101 69 

~pHLiGINHClwith2.75 0 oNaClat150rpm, pH6.8,0.025Msodiumphosphatebuffer 

0 

containing2.75oNaClat150rpm 
Example6.IncorporationofIonExchangeResins(IER~asreleaseratemodifier 

[0222J ERhydrophilicmatrixtabletscontaining15mgor30mgUpadacitinibwerepreparedusing 

hydroxypropylmethylcelluloseastheratecontrollingpolymeranddirectcompressionprocess.Compositionsof 

tabletformulationsandreferenceproduct(30mgRinvoqtablet)areprovidedinTable1.  

[0223J Formulation El was prepared as follows:0.614gofupadacitinib,2.0gofHPMCK750,0.3gof 

HPCEXF,3.0gofAmberliteJRP69,2.01gofAvicel102,1.926gofPearlitol100SD,0.05gofColloidalsilicon 
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12 100 64
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dioxidcweresievedthrougha30meshscreenandmixedforapproximately5minutesinaTurbulablender(49 

rpm).Thepowderblendwassubsequentlymixedforadditional2mmwit0.1gofMagnesiumstearatefollowed 

bycompressioninto250mgovaloidshapetabletsonaCarverpress.Eachtabletcontains15mgoflJpadacitinib 

(anhydrateform).ThecompositionsofFormulation B1 andthereferenceproductareprovidedinTable12.  

102241 InvitrodissolutionrateofformulationB1wasdeterminedusingUSP1methodatbasketrotation 

speedof100rpmin900mlof(1)pH6.8,50mMphosphatebufferand(2)O.1NHClwith50mMsodiumchloride 
0 

at370 Crespectively.Invitrodissolutionrateof30mgmnvoqtabletswasdeterminedusingUSP1methodat 
basketrotationspeedof100rpmin900mlof(1)pH6,8,50mMphosphatebufferand(2)O.1NHClat37 0 C, 

respectively.DissolutiontestresultsprovidedinTable13andFigure13showthatsimilarextendedreleasewas 

obtainedwhencomparedtothereferenceproduct(30mgRinvoq).Inadditionitoffersadvantagesofnearzero

orderreleasesmallertabletthatiseasiertoswallowandminimizedratedifferencebetween0.iNHClandpH6.8, 
0 0 

i.e.,pH-independentreleasedespiteofthesignificantsolubilitydifferenceofthedrugsubstanceatpH1.2andpH 

6.8.  

Table12.CompositionsofUpadacitinibERtabletsofExample6(FormulationEl)and30mg 
Rinvoqtablet 

Material 30mgRinvoqTablet 15mgFormulationEl 

Upadacitinib~ 30.7 15.36 

HPMCK750 NA 50.00 

HPMCK4M 96.0 NA 

Amberlite1RP69 NA 75.00 

MicrocrystallineCellulose 147,2 50.25 

Mannitol(Pearlitol100SD) 100.6 48.15 

TartaricAcid 96.0 NA 

Colloidalsilicondioxide(Aerosil 2.4 1.25 
R972) 
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HPCEXF NA 7.50
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Magncsiumstcaratc 7.2 2.50 

TotalWI 480mg/Tab 250mg/tab 

*Hydrateform:Equalto30mgor15mgfreebase 

Table13.pH-DissolutionProfilesofIJpadacitinibERtabletsofExample6 

9 

Time(hrj FormulationElin FormulationElin Rinvoq-30mgin Rinvoq-30mgin 0.lNHCl pH6.8buffer 0.lNHCl pH6.8buffer 

1 23.9 20,7 29 23 

2 32.6 29.8 45 37 

48 67 56 

6 61.7 59.0 82 69 

8 73.9 72.5 91 78 

10 81.8 83.2 96 83 

12 87.2 89.9 99 86 

16 89.8 94.5 101 90 

20 88.9 95.0 101 93 

102251 ThreeformulationscontainingeitherHPMCP(HP-55)orNa 2 CO3 oracombinationofHPMCHP

55andNa2 CO3 asreleaseratemodifierswerepreparedinthisstudy.AllthreeformulationsoftheERhydrophilic 

matrixtabletswerepreparedusingdirectcompressionprocess.MaterialslistedinTable14wereweighedandsieved 

througha30meshscreenpriortoblending.Drugandallexcipientsexceptmagnesiumstearate(MgSt)wasfirst 

blendedfor5mm @~rpminaturbulablenderthiswasfollowedbyaddingMgStandblendedforanadditional 
2mm.Thefinalblendwascompressedintoa200mgtabletusingoval-shapedtoolingat~3000lbs.onaCarver 

press.Eachtabletcontains30mgofupadacitinib(anhydrateform).  

Table14.CompositionsofllJpadacitinibERtabletsofExample7 

53 

Example7.IncorporationofananionicpolymerandabasicpHmodifier
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FormulationE2 FormulationE3 FormulationE4 

0 0 0 Jngrcdicnt mg 0 0 0 

lJpadacitinib* 30.7 15.4 30.7 15.4 30.7 15.4 

HPMCMcthoccl 30,0 15.0 30.0 15.0 30.0 15.0 
K4M 

Hydroxypropyl 6.0 3.0 6.0 3.0 6.0 3.0 

ecliulose 

HPMCPHP-55 40.0 20.0 NA NA 40.0 20.0 

Na2CO3 NA NA 
monohydrate 20.0 10.0 20.0 10,0 

Microcrystalline 50.2 25.1 70.2 35.1 30.2 15.1 
cellulose 

Mannitol(Pearlitol 40,0 20.0 40.0 20.0 40.0 20.0 
100SD) 

Colloidalsilicon ~ 
. 0.5 1.0 0.5 1.0 0.5 

dioxide 

Magnesiumstearate 2.0 1.0 2.0 1.0 2.0 1,0 
(MgSt) 

Total 200.0 100.0 200.0 100.0 200.0 100.0 

102261 InvitrodissolutionratesweredeterminedusingUSP1methodatbasketrotationspeedof100rpm 

in900mlof(1)0.iNHCl;(2)pH6.8,50mMphosphatebufferat37 0 Crespectively.Atleastthreetabletswere 

usedundereachtestcondition.DissolutionresultsprovidedinTable15andFigure14showthatextendeddrug 

releasewasobtainedforallthreeformulations.pH-dependentdissolutionwasobservedforFormulationsE2and 

E3. HoweverpHdependencyofthereleaseratewassignificantlyreducedthroughacombineduseofHPMCPHP

55andNa2 CO3 asreleaseratemodifiersanimprovementoverthatofRinvoqtablets.  

Table15.pH-DissolutionProfilesofIJpadacitinibERtabletsofExample7 
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*Hydratcform:Equalto30mgfrccbase
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time(lirs) E2in0.iN E2inpH6.8 E3in E3inpH E4in0.iN E4inpH6.8 
HCL buffer 0.iNHC1 6.8buffer HC1 buffer 

1 41.4 11.6 31.6 8.4 12.9 10.0 

2 60.7 21.0 48.4 15.7 22.2 22.7 

4 84.5 38.4 78.4 29.3 37.5 53.3 

6 94.6 57.5 94.6 38.0 57.5 76.3 

8 97.7 78.2 98.2 45.5 73.5 88.0 

10 98.4 90.6 99,4 52.3 83.3 89.8 

12 98.4 94.8 99.3 57.3 88.8 90.3 

16 98.3 96.6 99.3 66.2 93.0 89.9 

20 98.7 97.7 99.4 74.4 93.6 91.5 

Example8.Studyoftheeffectofmanufacturingprocessondrugreleasefortabletscontainingananionic 

polymerandabasicpHmodifier 

102271 Awetgranulationprocesswasalsousedtoprepare30mgUpadacitinibtabletscontainingboth 

HPMCPHP-55andNa 2 CO3 asreleaseratemodifiers.TabletformulationE5waspreparedusingthesame 

compositionasformulationE4andwetgranulationprocess. 15. 36gofupadacitinib,15gofHPMCK4M,20gof 

HPMCPHP-55, 10gofSodiumcarbonatemonohydrate,15. 10gofAvicel101werefirstsievedrespectivelyand 

vacuumdriedovernight@60 0 C.Thedrygranulesweresievedthrougha30meshscreenandblendedwiththe 

extragranularexcipientsofTable16forapproximately5minutesonaTurbulablender(49rpm).Thepowderblend 

wassubsequentlymixedwithmagnesiumstearatefor2mm andsubsequentlycompressedinto200mgovaloid 

shapetabletsonaCarverpress. Eachtabletcontains30mgofUpadacitinib(anhydrateform).  

Table16.CompositionsofllJpadacitinibERtabletsofExample8 
FormulationE5 Formulation0 
_________________ e 0(w/w) 

Intergranular 
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drymixedinabench-tophigh-speedmixerfollowedbygranulationusing~32gofwater.Thewetgranuleswere
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Upadacitinib* 30.7 15.360o 

HPMCK4M 30.0 15.0000 

HPMCPHP-55 40.0 20.000 

Sodiumcarbonatemonohydrate 20.0 10.0000 

Microcrystallinecellulose 30.2 15.1000 

Extragranu1ar 

Colloidalsilicondioxide 1.00 0,500 

Mannitol(Pearlitol100SD) 40.0 20,000o 

HPC(KlucelEXF) 6.00 3.000o 

MagnesiumStearate 2.00 1.0000 

TotalWt 200mg 100.0000 

*Hydratcform:Equalto30mgfrccbase 

102281 InvitrodissolutionratesofFormulationESwasdeterminedusingUSP1methodat100rpmin900 

mlof(1)0.1NHCl;(2)pH6.8,50mMphosphatebufferat37 0 C, respectively.Atleastthreetabletswereused 

undereachtestcondition.Dissolutiontestresultsoftabletsmadewithwetgranulationanddirectcompression 

processesareprovidedinTable17andFigure15 respectively.ThesedatashowthatpH-dependencyof 

Upadacitinibreleasefromhydrophilicmatrixtabletscontainingdualreleaseratemodifierscanbefurtherminimized 

Table17.pH-DissolutionProfilesofIJpadacitinibERtabletsofExample8 

time FormulationE4 FormulationE4in FormulationES FormulationESin 

in0.1NHCl pH6.8buffer in0.1NHCl pH6.8buffer 

1 12.9 10.0 16.4 8.9 

2 22.2 22.7 26.8 22.7 
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usingwetgranulationprocessresultinginpH-independentrelease.
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4 37,5 53.3 50.4 53.7 

6 57.5 76.3 72.6 75.4 

8 73.5 88.0 85.2 89.2 

10 83.3 89.8 90.5 95.1 

12 88.8 90.3 93.4 95.3 

16 93.0 89.9 94,7 95,3 

20 93.6 91.5 94.8 95.1 

U Example9.pH-independentreleaseofUpadacitinibfromhydrophilicmatricesbymodulatingreleasesurface 

area 

102291 UpadacitinibERhydrophilicmatrixtablets(FormulationE6)withreducedpH-dependencysimilar 

tothatofRinvoqtabletshadbeenpreparedusingacidicreleaseratemodifieranddirectcompressionprocess.To 

furtherdecreasepH-dependencyofthedrugreleaseorenablepH-independentreleaseabarrierlayerwasapplied 

tothepartialtabletsurfaceusingpH-dependentpolymer.Twobafflerformulationswereused:(1)repeated 

applicationofapH-dependentpolymercoatingsolutionononesideofthetabletsurface(FormulationE7)(2) 

applicationofapH-dependentlayerononesideofthetabletsurfacebycompressioncoating(FormulationE8).  

[0230J Thecompositionsandpreparationofthereferenceandtesttabletsaredescribedinthefollowing 

sections.  

[0231J PartA:ReferenceERcoretabletpreparation(FormulationE6) 

preparedusingadirectcompressionprocess.MaterialslistedinTable18wereweightedandsievedthrougha30 

meshscreenpriortoblendingrespectively.Drugandallexcipientsexceptsodiumstearylfumaratewasfirst 

blendedfor5mm@49rpminaturbulablenderthiswasfollowedbyaddingsodiumstearylfumarateandblending 

foranadditional2mm.Thefinalblendwascompressedintoamonolithic200mgtablet(referencetablets)using 
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[0232J UpadacitinibERhydrophilicmatrixtabletsFormulationE6,(Lot:S-211004-korecsa-073)were
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oval-shapedtoolingunder,. 3000lbsforceonaCarverpress.Eachtabletcontains30mgofupadacitinib(anhydrate 

form).  

102331 PartB:Preparationofthefilmcoatingsolution 

[0234J The50~(w/w)coatingsolutionwaspreparedbymixing4.5gofHPMCASLOand0.5gofPEG 

3350inacetone/water(90/10)withstirringuntilcompletedissolution.  

[0235J PartC:Preparationofthecompressioncoatinglayerblend 

[0236J 9.2gofHPMCAS(LG),0.75gofFastflolactoseweresievedthrougha35meshscreenandmixed 

forapproximately5minutesinaTurbulablender(49rpm).Thepowderblendwassubsequentlyblendedforan 

additional2mmwith0.05gofmagnesiumstearate.  

[0237J PartD:PreparationofpartiallycoatedERtabletsusingsolventprocess(FormulationE7) 

[0238J Applicationofbarrierlayerwascarriedoutasfollows:Eachtabletwasfirstmountedonthetipof 

atweezer.Coatingsolutionwasappliedononesideofthetabletsurfacebyiterativedippingand4-minuteairdry 

operations.Theprocessisrepeatedfor10times.Uponcompletionofthedipcoatingprocessthetabletswereplaced 

inanovenat40 0 Cforatleast24hourspriortodissolutiontesting.Thetotalweightgainaftercoating/dryingfor 

eachtabletisapproximately8mg.  

[0239J PartE:PreparationofpartiallycoatedERtabletsusingcompressioncoatingprocess(Formulation 

E8) 

[0240J ThebilayertabletofFormulationE8waspreparedonaCarverpressasfollows:200mgof 

FormulationE6blendwasloadedintooval-shapedtoolingdiecavityfollowedbyapplyingalowLimpingforce 

withtheupperpunchthiswasfollowedbyadding40mgofthecompressioncoatlayerblendandsubsequently 

Table18.CompositionsofUpadacitinibERtabletsofExample9FormulationsE6 

FormulationE6 

Ingredient mg 00 

Upadacitinib~ 30.7 15.4 

50.0 25.0 
HPMCMethocelK4M 

Hydroxypropylcellulose 6,0 3.0 

Fumaricacid 60.0 30,0 
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compressingat~3000lbs.Eachtabletcontains30mgofupadacitinib(anhydrateform).
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Microcrystallinecellulose 20.3 10.2 

Mannitol(Pearhtol100SD) 30.0 15.0 

Colloidalsilicondioxide 1.0 0.5 

Sodiumstearylftimarate(SSF) 2.0 1.0 

Total 200.0 100.0 

*Hydratcform:Equalto30mgfrccbase 

102411 PartF:DissolutiontestingofFormulationsEQE7andE8.  

[0242J InvitrodissolutionratesoftestandreferencetabletsweredeterminedusingUSP1methodat150 

rpmin900mlof(1)pH6.8,25mMphosphatebufferwith2.70oNaCLand(2)0.iNHClat37 0 Crespectively.At 

leastthreetabletswereusedundereachtestingcondition.DissolutiontestresultsprovidedinTable19.Figure16 

showscomparativedissolutionprofilesofFormulationsE6andE7;andFigure17showscomparativedissolution 

profilesofFormulationsE6andE8.ResultsfromthesefiguresindicatemoderatepH-dependencyoftherelease 

ratesofthereferencetabletscanbeessentiallyeliminatedbyapplyingpH-dependentbafflerlayerontothepartial 

surfaceofthetabletusingeithersolventbasedcoatingandcompressioncoatingprocesses.  

Table19.pH-DissolutionDataofUpadacitinibERtabletsofExample9 

Time Formulations Formulations Formulations Formulations Formulations Formulations 
(hr) E6inO.1N E6inpH6.8 E7inO.1N E7inpH6.8 E8inO.1N E8inpH6.8 

1 39.4 21.6 23.4 15.3 25.3 14.9 

2 58.5 34.3 37.6 28.3 39.4 26.0 

4 82.2 54.8 58.4 51.3 61.1 55.5 

6 94.2 73.3 73.2 72.6 75.9 81.0 

8 97.6 87.0 83.4 85.2 85.3 93.1 

10 99.0 94.4 90.0 92.6 90.2 95.0 
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12 99.1 98.4 94 95.8 92.1 94.9 

16 99.3 99.9 96.8 97.2 92.8 95.6 

20 99.2 99.8 97.5 99.3 93.0 95.6 

Example10.pH-independentUpadacitinibreleaseusingosmoticpumptablets 

102431 UpadacitinibERtabletswcrcprcparcdusinganosmoticpumpdclivcrysystem.Thefinaldosage 

formconsistsofeitherasinglelayerorbilayeroratriplelayercoretabletcontainingosmoticagents(osmogent) 

coatedwithasemi-permeablemembrane.Anorificewasformedbymechanicaldrillingonthetabletsurfaceofthe 

druglayertofacilitatedrugrelease.  

[0244J Formulationsandprocessesforpreparingdifferentosmoticpumptabletsaresummarizedinthe 

followingsections.  

[0245J PartI:Preparationofthedruglayerandpushlayerblends 

[0246J DruglayerblendA:7.68gofupadacitinib21.32gofSorbitol(NeosorbP60W),20gof 

polyethyleneoxide(polyoxWSRN-80N),20gofSodiumChloride(milled),25gfumaricacid,5gofHPC(Klucel 

EXF)weresievedthrougha30meshscreenmixedforapproximately5minutesinaTurbulablender(49rpm).  

Thepowderblendwassubsequentlymixedforanadditional2mmwith1gofmagnesiumstearate.  

[0247J DruglayerblendB:0.768gofupadacitinib2.132gofSorbitol(NeosorbP60W),2.0gof 

polyethyleneoxide(polyoxWSRN-SON),2.0gofSodiumChloride(milled),2.5goflactose,0.5gofHPC(Klucel 

EXF)weresievedthrougha30meshscreenmixedforapproximately5minutesinaTurbulablender(49rpm).  

Thepowderblendwassubsequentlymixedforanadditional2mmwith0.1gofMagnesiumstearate.  

SodiumChloride(milled),3.0gofHPC(KlucelEXF),weresievedthrougha30meshscreenmixedfor 

approximately5minutesinaTurbulablender(49rpm).Thepowderblendwassubsequentlymixedforanadditional 

2mmwith1gofmagnesiumstearate.  

[0249J TheformulationcompositionsofdrugandpushlayersareshowninTable20.  

Table20.Theformulationcompositionsofdrugandpushlayers 

Formulation E9,ElOEli E12 
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[0248J Pushlayerblend:60gofHEC(Natrosol,250HX),20gofSorbitol(NeosorbP60W),16gof



WO20221147073 PCT/IJS2021/065443 

0 0 IngroUi'~.,ii1 (m/unit) (mg/unit) 1P~I1 0 0 

DrugLayer 

Upadacitinib~ 11.52 7.68 11.52 7.68 

Sorbitol(NcosorbP60W) 31.98 21,32 31.98 21.32 

Fumaricacid 37.5.0 25.00 

Lactose 37.50 25.00 

Polyethyleneoxide,(POLYOX T M  30.00 20.00 30.00 20.00 
WSRN-80N) 

NaCi(milled) 30.00 20.00 30.00 20.00 

HPC(KiucelEXF) 7.50 5.00 7.50 5.00 

Colorant(bluedye) Trace Trace Trace Trace 

MagnesiumStearate(MgSt) 1.50 1.00 1.50 1.00 

Sub-weight 150.00 100.00 150,00 100.00 

Pushlayer 

HEC(NatrosolHX)Natrosol250HX 90.00 60.00 90.00 60.00 

SodiumChloride(milled) 24.00 16.00 24.00 16.00 

HPC(KlucelEXF) 4.50 3.00 4.50 3.00 

MagnesiumStearate(MgSt) 1.50 1.00 1.50 1.00 

Totalweightinmgand0 300.00 100.00 300.00 100.00 

*Hydratcform:Equalto11.25mgfrcebase 
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Sorbitol(NeosorbP60W) 30.00 20.00 30.00 20.00
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[0250J PartII:Preparationofmonolithiclayertablet(FormulationE9).  

102511 MonolithiclayercoretabletwaspreparedonaCarverPressasfollows:150mgdruglayerblend 

and150mgofpushlayerblendwereweighedandmixedthoroughlyandthenloadedintothediecavityusingan8 

mmroundconvextoolingandcompressedintothefinaltabletwithapproximately3000lbsforce.Thefinalcore 

tabletweightwas300mgwhichcontains11.25mgofUpadacitinib(anhydrateform).  

[0252J PartIII:PreparationofbilayertabletA(FormulationBiG) 

[0253J BilayercoretabletwaspreparedontheCarverPressasfollows:150mgofdruglayerAandpush 

layerblendswereweighedseparately.Druglayerblendwasfirstloadedintothediecavityusingan8mmround 

convextoolingfollowedbyagentletampingwiththeupperpunchpushlayerwasthenaddedontopofthedrug 

layerafinalcompressionforceof~3000poundswasappliedtoformthebilayertablet.Thefinalcoretabletweight 

was300mgwhichcontains11.25mgoflJpadacitinib(anhydrateform).  

[0254J PartIV:Preparationoftriplelayertablet(FormulationEl1) 

[0255J TriplecoretabletwaspreparedontheCarverPressasfollows:150mgofdruglayerblend,150mg 

ofpushlayerblendsand25 mg separationlayer(ethylcellulose')wereweighedseparately.Thedruglayerblendwas 

firstloadedintothediecavityusinga6mmroundconvextoolingfollowedbyagentletampingwiththeupper 

punchtheseparationlayerwasthenaddedontopofthedruglayerfollowedbyanothergentletampingthepush 

layerwasaddedlastlyontopoftheseparationlayer.Afinalcompressionforceof~3000poundswasappliedto 

formatriplelayertablet.Thefinalcoretabletweightwas325mgwhichcontains11.25mgoflJpadacitinib 

(anhydrateform).  

[0256J PartV:PreparationofbilayertabletB(FormulationE12) 

[0257J BilayercoretabletwaspreparedontheCarverPressasfollows:150mgofdruglayerBandpush 

convextoolingfollowedbyagentletampingwiththeupperpunchthepushlayerwastenaddedontopofthe 

druglayerafinalcompressionforceof~3000poundswasappliedtoformthebilayertablet.Thefinalcoretablet 

weightwas300mgwhichcontains11.25mgoflJpadacitinib(anhydrateform).  

[0258J PartVI:Preparationoftecoatingsolution 

[0259J Solventforcoatingsolutionwaspreparedbyweighing98gofacetoneand2gofwaterintoabeaker 

andmixingwell. A50o(w/w)dipcoatingsolutionwaspreparedbyslowlyadding5gofOpadryCA(Colorcon 
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fullyformulatcdosmoticcoatingsystcm500F190012Clear)intothe95gofthe98/2Acetone/watersolution 

mixinguntilthesolutionisclear.  

102601 PartVII:Preparationofcoatedtabletsfordissolutiontests 

[0261J ThecoretabletsofFormulationsE9,BiGEllandE12werefirstmountedontothesharptipsof 

theforceps.Thisisfollowedbydippingtheentiretabletinthecoatingsolutionfollowedbyairdryfor4minutes.  

Thisoperationisrepeatedfor25times.Uponcompletingtheapplicationofthecoatingfilmthetabletswere 

transferredtoa40 0 Covenanddriedforatleast24hours.Afterdryingthesetabletswereweighedtocalculatethe 

coatingweightgain.TheaveragepostdryingweightgainforFormulationsE9,BiGEllandEl2were46.5mg, 

41.7mg,46.7mgand44.05mgrespectively.OrificesizesofO.5mm(FormulationE9),1.6mm(FormulationElO 

andFormulationEl2)and2.0mm(FormulationEl1)weremechanicallydrilledintothedruglayersidearound 

thetipsoftheforcepsusedtomountthetablets.  

[0262J PartVIII:DissolutionofcoatedtabletsofFormulationE9,FormulationElOFormulationEl1and 

FormulationEl2 

[0263J InvitrodissolutionratesoftheosmoticpumptabletsweredeterminedusingUSP1methodat100 

rpmin900mlof(1)pH6.8,50mMphosphatebufferand(2)pH1.2,0.lNHClat37 0 Crespectively.Atleast 

threetabletswereusedundereachtestcondition.DissolutiontestresultsareprovidedinTable21. Figure18shows 

thatpH-independentandnearzero-orderdrugreleasewasobtainedforallthreeformulations.Figure19showsthat 

pH-independentandnearzero-orderdrugreleasecanbeachievedwithsameproductdesignindependentofpresence 

ofacidicreleaseratemodifiers(suchasfumancacid).  

Table21.pH-DissolutionProfilesofUpadacitinibOsmoticpumptabletsofExample10 

(hr) 0.lN E9inpH pH6.8 OlNHCl pH6.8 OlNHCl pH6.8 
HCl 6.8buffer buffer buffer buffer 

1 0.5 0.6 2.6 1.9 2.1 2.5 1.0 1.3 

2 3.2 1.9 7.6 6.0 7.0 6.1 3.3 2.6 

4 16.3 14.1 24.2 21.2 27.2 25.0 28.4 20.9 

6 29.2 27.1 42.3 40.5 53.1 49.1 65.2 51.5 

8 41.3 40.9 61.2 58.5 70.5 65.2 88.9 79.6 
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Time E9in ElOin ElOin Ellin Ellin El2in El2in
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10 52.1 52.3 74.7 72.3 85.5 74.5 93.7 86.4 

12 60.0 60.6 78.5 75.9 90.2 81.3 96.2 87.3 

16 69.2 71.1 83.5 79.5 92.1 86.3 98.3 88.7 

OTHEREMBODIMENTS 

102641 Thisapplicationreferstovariousissuedpatentpublishedpatentapplicationsjournalarticlesand 

otherpublicationseachofwhichisincorporatedhereinbyreference.  

[0265J Theforegoinghasbeendescribedofcertainnon-limitingembodimentsofthepresentdisclosure.  

Thoseofordinaryskillintheartwillappreciatethatvariouschangesandmodificationstothisdescriptionmaybe 
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madewithoutdepartingfromthespiritorscopeofthepresentdisclosureasdefinedinthefollowingclaims.
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CLAIMS 

Whatisclaimcdis: 

1. Anextendedreleasesoliddosageformcomprisingupadacitiniborapharmaceuticallyacceptablesalt 

thereofatleastonepHdependentpolymerandatleastonereleasecontrolmaterial..  

2. Theextendedreleasesoliddosageformofclaim1,whereintheatleastonepHdependentpolymerandthe 

atleastonereleasecontrolmaterialcompriseamatrixsystemcontainingupadacitiniborapharmaceutically 

acceptablesaltthereof 

3. Theextendedreleasesoliddosageformofanyoneofclaims1-2,whereinthedosageformdoesnot 

compriseanente~cfilmcoat.  

4. Theextendedreleasesoliddosageformofanyoneofclaims1-3,whereintheatleastonepHdependent 

polymerisanentericpolymerorananionicpolysaccharide.  

5. Theextendedreleasesoliddosageformofanyoneofclaims1-4,whereintheatleastonepHdependent 

polymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)oralginicacid.  

6. Theextendedreleasesoliddosageformofanyoneofclaims1-5,whereintheatleastonepHdependent 

polymerispresentinanamountfromabout200otoabout400ow/wandtheatleastonereleasecontrol 

materialispresentinanamountfromabout3000toabout6000w/wofthesoliddosageform.  

7. Theextendedreleasesoliddosageformofanyoneofclaims1-6,furthercomprisingabasicpHmodifier.  

8. Theextendedreleasesoliddosageformofclaim7whereinthebasicpHmodifierissodiumcarbonate, 

meglumineortribasicsodiumphosphatedodecahydrate.  

thereofatleastonereleaseratemodifierandatleastonereleasecontrolmaterialwherein 

(a)theatleastonereleaseratemodifiercomprisesanionexchangeresinor 

(b)theatleastonereleaseratemodifiercomprisesabasicpHmodifierandtheextendedreleasesoliddosage 

formfurthercomprisesananionicpolymer.  

10. Theextendedreleasesoliddosageformofclaim9,whereintheatleastonereleaseratemodifierisanion 

exchangeresin.  

11. Theextendedreleasesoliddosageformofclaim10,whereintheionexchangeresincomprisesasulfonated 

copolymercomprisingstyreneanddivinylbenzene 

12. Theextendedreleasesoliddosageformofclaim10,whereinupadacitiniborapharmaceuticallyacceptable 

saltthereofandtheionexchangeresinformanupadacitinib-ionexchangeresincomplexsaidupadacitinib
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9. Anextendedreleasesoliddosageformcomprisingupadacitiniborapharmaceuticallyacceptablesalt
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ioncxchangcrcsincomplcxcomprisingupadacitiniborapharmaccuticallyacceptabicsaltthcrcofbound 

totheionexchangeresin.  

13. Theextendedreleasesoliddosageformofclaim9,whereintheatleastonereleaseratemodifierisabasic 

pHmodifierandtheextendedreleasesoliddosageformfurthercomprisesananionicpolymer.  

14. Theextendedreleasesoliddosageformofclaim13,whereinthebasicpHmodifierispresentinanamount 

fromabout500toabout2000w/w.  

15. Theextendedreleasesoliddosageformofanyoneofclaims13-14whereinthebasicpHmodifierissodium 

carbonatemeglumineortribasicsodiumphosphatedodecahydrate.  

16. Anextendedreleasesoliddosageformcomprising: 

acorecomprisingupadacitiniborapharmaceuticallyacceptablesaltthereofatleastonereleaserate 

modifierandatleastonereleasecontrolmateriaLand 

abarrierlayerpartiallycoveringthecores 

17. Theextendedreleasesoliddosageformofclaim16,whereintheatleastonereleaseratemodifierisan 

acidicpHmodifier.  

18. Theextendedreleasesoliddosageformofanyofclaims16-17,whereinbafflerlayercomprisesapH

dependentpolymer.  

19. Theextendedrelease soliddosageformofclaim 18,whereinthepH-dependentpolymeris 

hydroxypropylmethylcelluloseacetatesuccinate(HPMCAS).  

20. Theextendedreleasesoliddosageformofanyofclaims1-19,whereinthedosageformcompnseslessthan 

21. Theextendedreleasesoliddosageformofanyofclaims1-19,whereinthedosageformissubstantiallyfree 

ofahygroscopicacidicpHmodifier.  

22. Theextendedreleasesoliddosageformofanyofclaims20-21,whereinthehygroscopicacidicpHmodifier 

isanorganicacid.  

23. Theextendedreleasesoliddosageformofclaim22whereinthehygroscopicorganicacidisselectedfrom 

thegroupconsistingoftartaricacidcitricacidandmaleicacid.  

24. Theextendedreleasesoliddosageformofanyoneofclaims1-23,whereintheatleastonereleasecontrol 

materialisareleasecontrolpolymer.  

25. Theextendedreleasesoliddosageformofanyoneofclaims1-24,whereintheatleastonereleasecontrol 

polymerisselectedfromthegroupconsistingofhydroxypropylmethylcellulose(HPMC),hydroxypropyl 
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100obyweightofahygroscopicacidicpHmodifier.
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ecliulosehydroxycihylcclluloscacopolymcrofacrylicacidcrosslinkedwithapolyalkcnylpolycthcr 

(Carbopol),non-ionichomopolymerofethyleneoxide(Polyox),awatersolublenaturalgumofa 

polysaccharidecrosslinkedstarchpolyvinylacetatepolyvinylpyrrolidoneandcombinationsthereof 

26. Theextendedreleasesoliddosageformofanyoneofclaims1-25,whereinthesoliddosageformfurther 

comprisesoneormoreadditionalexcipientsselectedfromthegroupconsistingofafillerabindera 

glidantalubricantafilmcoatandcombinationsthereofwhereintheoneormoreadditionalexcipients 

arepresentinanamountlessthan500ow/wofthesoliddosageform.  

27. Anextendedreleasesoliddosageformcomprising: 

acorecomprisingupadacitiniborapharmaceuticallyacceptablesaltthereof 

asemi-permeablemembranecovenngthecorewherinthesemi-permeablemembraneispermeableto 

aqueousfluidandsubstantiallyimpermeabletoupadacitiniband 

atleastonedrugdeliveryorificethatprovidesapassagewaysuchthatupadacitiniborthepharmaceutically 

acceptablesaltthereofcanbereleasedfromthecoreintoanenvironmentexternaltotheextended 

releasesoliddosageform.  

28. Theextendedreleasesoliddosageformofclaim27whereinthecorefurthercomprisesanosmogent.  

29. Theextendedreleasesoliddosageformofclaim28whereintheosmogentcomprisesawatersolublesalt 

ofaninorganicacidanosmoticpolymeracarbohydrateoracombinationsthereof 

30. Theextendedreleasesoliddosageformofanyoneofclaims27-29,whereinthecoreissingle-layeredor 

multi-layered.  

layer.  

32. Theextendedreleasesoliddosageformofclaim31,whereinthepushlayercomprisesanosmoticpolymer, 

preferablyhydroxyethylcellulose(HEC).  

33. Theextendedreleasesoliddosageformofanyoneofclaims27-32,whereinthesemi-permeablemembrane 

comprisescelluloseacetate(CA).  

34. Astablesoliddosageformcomprisingupadacitiniborapharmaceuticallyacceptablesaltthereofatleast 

onepHdependentpolymerandatleastonereleasecontrolmateriaL 

whereinnomorethan0.20~w/wofaupadacitinibdegradationproductispresentinthesoliddosageform 

ataninitialtimepointandnomorethan0.50ow/woftheupadacitinibdegradationproductispresentin 

thesoliddosageformatapost-storagetimepoint; 
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31. Theextendedreleasesoliddosageformofanyoneofclaims27-29,whereinthecorecomprisesapush
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whcrcinIlicinitialandpost-storagetimepointsarcseparatedbyatleast3monthsatleast6monthsatleast 

9monthsatleast12monthsatleast18monthsatleast24monthsatleast30monthsoratleast36 

monthsduringwhichthecompositionisat25 0 C+20 Cand6000~500relativehumidity;and 

wherein the upadacitinib degradation product is (3S,4R)-3-ethyl-4-(3-(hydroxymethyl)-3H
imidazoIll,2-a]pyrrolo[2,3-e]pyrazin-8-yl)-N-(2,2,2-trifluoroethyl)pyrrolidine-1 am.  

35. Thestablesoliddosageformofclaim34,whereintheatleastonepHdependentpolymerisanenteric 

polymerorananionicpolysaccharide.  

36. Thestablesoliddosageformofclaim35,whereintheatleastonepHdependentpolymeris 

hydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)oralginicacid.  

37. Thestablesoliddosageformofanyoneofclaims34-36whereinfromabout6800toabout10000of 

upadacitinibisreleasedfromthesoliddosageforminabout6hoursusingUSPImethodatarotationspeed 

of150rpmin900mlofpH1.1,0.1NHClat37 0 Cand/orfromabout750otOabout10000ofupadacitinib 

isreleasedfromthesoliddosageforminabout8hoursusingUSPImethodatarotationspeedof150rpm 

in900mlofpH1.1,0.1NHClat37 0 C.  

38. Thestablesoliddosageformofclaim37whereinfromabout5600toabout9400ofupadacitinibisreleased 

fromthesoliddosageforminabout4hoursusinglISPImethodatarotationspeedof150rpmin900ml 

ofpHLi,0.1NHClat37 0 C.  

39C Thestablesoliddosageformofanyoneofclaims34-36,whereinfromabout510~toabout850oof 

upadacitinibisreleasedfromthesoliddosageforminabout6hoursusingUSPImethodatarotationspeed 

of150rpmin900mlofpH6.8,0.025Msodiumphosphatebuffercontaining2.750osodiumchlorideat37 

hoursusinglISPImethodatarotationspeedof150rpmin900mlofpH6.8,0.025Msodiumphosphate 

buffercontaining2.750osodiumchlorideat37 0 C.  

40. Thestablesoliddosageformofclaim39,whereinfromabout4100toabout6800ofupadacitinibisreleased 

fromthesoliddosageforminabout4hoursusinglISPImethodatarotationspeedof150rpmin900ml 

pH6.8,0.025Msodiumphosphatebuffercontaining2.750osodiumchlorideat37ac 

41. Thestablesoliddosageformofanyoneofclaims34-36whereinfromabout600otoabout1000oof 

upadacitinibisreleasedfromthesoliddosageforminabout6hoursusingUSPImethodatarotationspeed 

of150rpmin900mlofpH6.8,0.025Msodiumphosphatebufferat37acand/orfromabout67 0 otoabout 

1000oofupadacitinibisreleasedfromthesoliddosageforminabout8hoursusingUSPImethodata 

rotationspeedof150rpmin900mlofpH6.8,0.025Msodiumphosphatebufferat37Dc 
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and/orfromabout5900toabout9900ofupadacitinibisreleasedfromthesoliddosageforminabout8
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42. Thcstabicsoliddosageformofclaim41,whereinfromabout4900toabout8100ofupadacitinibisreleased 

fromthesoliddosageforminabout4hoursusinglISPImethodatarotationspeedof150rpmin900ml 

pH6.8,0.025Msodiumphosphatebufferat37 0 C.  

43. Thestablesoliddosageformofanyoneofclaims34-36,whereinfromabout580otoabout960oof 

upadacitinibisreleasedfromthesoliddosageforminabout6hoursusingUSPImethodatarotationspeed 

of150rpmin900mlofpH6.8,0.050Msodiumphosphatebufferat37 0 Cand/orfromabout65 0 otoabout 

1000oofupadacitinibisreleasedfromthesoliddosageforminabout8hoursusingUSPImethodata 

rotationspeedof150rpmin900mlofpH6.8,0.050Msodiumphosphatebufferat37 0 C.  

44. Thestablesoliddosageformofelaim43,whereinfromabout470otoabout790oofupadacitinibisreleased 

fromthesoliddosageforminabout4hoursusinglISPImethodatarotationspeedof150rpmin900ml 

pH6.8,0.050Msodiumphosphatebufferat37 0 C.  

450 Theextendedreleasesoliddosageformofanyoneofclaims1-33orthestablesoliddosageformofany 

oneofclaims34-44whereintheupadacitiniborpharmaceuticallyacceptablesaltthereofispresentinthe 

soliddosageforminanamountsufficienttodeliver5mgto50mgperunitdosageformofupadacitinib 

freebaseequivalent.  

46. Theextendedreleasesoliddosageformofanyoneofclaims1-33orthestablesoliddosageformofany 

oneofclaims34-44whereinafterstoragethesoliddosageformcontinuestoretain(a)pharmaceutically 

acceptablelevelsofanupadacitinibdegradationproductand/or(b)apost-storagedissolutionprofilethat 

issubstantiallysimilartoaninitialdissolutionprofile.  

47. Theextendedreleasesoliddosageformorthestablesoliddosageformofclaim46,whereinthesolid 

ofthesoliddosageformwhereintheshelf-lifeofthesoliddosageformisabout6monthsabout12months, 

about18monthsabout24monthsabout30monthsorabout36months.  

48. Theextendedreleasesoliddosageformorthestablesoliddosageformofclaim46orclaim47,wherein 

the upadacitinib degradation product is (3S,4R)-3-ethyl-4-(3-(hydroxymethyl)-3H-imidazo[1,2

a]pyrrolo[2,3-e]pyrazin-8-yl)-N-(2,2,2-trifluoroethyl)pyrrolidine-1-carboxamide.  

49. Theextendedreleasesoliddosageformorthestablesoliddosageformofanyoneofclaims46-48,wherein 

storageofthesoliddosageformisat250C+20Cand6000+500relativehumidityforbetweenabout3 

monthsandabout48monthsabout6monthsandabout36monthsorabout12monthsandabout24 

months.  
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50. Thccxtcndcdrclcascsoliddosagcformorthcstabicsoliddosagcformofanyoncofelaims46-49,wherein 

theinitialdissolutionprofileisnotmorethanabout850oofupadacitinibreleasedfromthesoliddosage 

forminabout1orabout2hoursfromabout~000toabout6500ofupadacitinibreleasedfromthesolid 
0 

dosageforminabout2hoursfromabout35otoabout900oofupadacitinibreleasedfromthesoliddosage 
forminabout4hoursand/orfromabout700oto1000oofupadacitinibreleasedfromthesoliddosageform 

inabout10hoursand 

whereintheinitialdissolutionprofileismeasuredat37 0 C+20 CusinglISPIapparatusatarotation 
0 

speedof150rpmin900mLof(1)pH6.8,0.025Msodiumphosphatebuffercontaining2.75osodium 
chloride,(2)pH6.8,0.025Mphosphatebuffer,(3)pH6.8,0.050Mphosphatebufferor(4)pH1. 1,0.iN 

HCl.  

51. Theextendedreleasesoliddosageformorthestablesoliddosageformofanyoneofelaims46-50,wherein 

theatleastonepHdependentpolymerisanentericpolymerorananionicpolysaccharide.  

52. Theextendedreleasesoliddosageformorthestablesoliddosageformofanyoneofclaims46-51,wherein 

theatleastonepHdependentpolymerishydroxypropylmethylcelluloseacetatesuccinate(HPMCAS)or 

alginicacid.  

53. Theextendedreleasesoliddosageformofanyoneofclaims1-33orthestablesoliddosageformofany 

oneofclaims34-44,whereinthesoliddosageformhasatotalweightlessthan400mg.  

54. Theextendedreleasesoliddosageformofclaim53,whereinthesoliddosageformhasatotalweight 
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betweenabout100mgandabout300mg.
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