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WO 2007/ 143158 PCT/ US2007/ 013050 1 Phenyl ephrine

Phar maceuti cal Fornul ati ons and Conpositions for
w@ioenix1s8 Absorption 5 Background of the | nveP€T/082007/013050

Phenyl ephri ne and pharmaceutically acceptable salts

t hereof are recogni zed by those skilled in the art as

safe and effective nasal decongestants for humans when

adm ni stered at frequent intervals.

Conmerci al | y-avai |l abl e formul ati ons incl ude nasa

jelly, nasal drops, and nasal spray (i.e. -

Al conefrin(r) Nasal Drops orl Neo- Synephrine(D Nasa

Jelly) as well as 10 i medi ate rel ease oral tablets or

gelatin capsules (i.e. Sudafed PETm or DayQuil (D

BHeWI e PRAMEnA i cal PoFmbRtionsi i @bnipiRitasiis fog Colonic

phenylephrine species in plasma in vivo,

phenyl ephri ne and phar me#bsenptionl 'y acceptabl e salts

thereof as currently fornul ated are .commonly

adm ni stered every four hours for the relief of nasa
__ggﬂgggpggglgﬁﬁgg@fore there is an unnmet need for Iess

Pheglaﬁeg e nt neand p e Ial)x/r(ne lc %t}calsl’g h & n¥ glg{al\‘:lsal ?rt:%r alrp ?&b%lnied%g those skxlled
in théent apmﬁet ambdffeytxacmasvlelemnwrépfw hpmang wmnmdnamstmﬂ att
freg%np%?eg\{a% é&&gex% rﬁk@iﬁ Jb?et i’oﬂﬂulat’iﬁ‘?’ncﬁﬁ&%@ﬂ elly I nasal drops,

ration resu tS In i rove at1 ent conp I ance
andwasal sprap (op Aleanefring® Nagpl Dr@gumﬁqgswwlwaa@tNa@ﬂ Jelly) as well as

imfmOdRE @é]&as& B ﬁgﬁ‘ﬂﬁt 6&eﬁhﬂ§£ﬁuie§Y@ SudfeLPE™MG Damel®

conponents can nmor e fective and _even efficaciqus,

Liquiffapa) ddperty atsh@1 f’?‘fr&'qu%ftq"’o?%“’% iy lRBrnsipetipHin@lasgads vivo,

| phétlyleBhiit maPheMacanhlly RBsthRk Gal&%&@&%sﬁ:@ﬁéﬂﬂly&'bﬂnﬁﬂatad e

given, providi ngas;ust ai neg et{l veI s .and
cora@epléagmstffﬁfée Equr hgurs £Qf. a'{f@‘ GPPEEFURN- of f ect s
Thérefore the@hs Qﬁﬂknéﬂn&édm)r leeyﬁl:@em dElliviéry off@héﬂyleiphnﬁlﬁm pitient -
cogrfglaﬁcgﬁp rfcl)rnsgat%lqgé g\{ﬁs laglkl)lty og‘ etlp)gz/i utlcglly ﬁc%ve R%eny?ghnne within
a sdfedi@rmezd ofisiech adeddachtiofunmary of t he I nvention 25 The

? e%lgnt ahrrrln}gla rﬁtahg$regul%vxlnql§sr09%{? Q%lnt ogﬂﬁlaﬂ&%l %B&gg‘:ate dosing

I clen rver ep rirne to pr

, reglmprsohddthm sonstaat ﬁre@pb\mmmaé@lelﬂ afyactiye qomponenis ¢hade more
" effEdtivk Qﬁ&é&u%fﬁq?ﬁgsyadxﬁ&% B ﬁhcﬂﬂﬂbx‘id £6n Wied ﬁmfn?}ée(ﬂ)ses ofa

convenl ence Invention 1s based In part on
comyigaéenahimmaediaig relense forpuletion arcEhen. PRYABSEHAipsteffestive levels

an®8dckakigp m&’seaé?ﬁQ hiEHeduef) diRIcCOean fraRthigh Pk rplasma levels.

appreci ation that fornmulations which rmt ab tion
Thpy, &mtur?éwewfd:rhewlmhwm grn be @mlvla‘ﬂfeﬁesa {158 ¥ R gample,
oné¥ ¥ve & NP 16)20,02 1A hBURGart fleeded.ner apeutical Iy active :
uncon ated form in conparison to formnulations
§#¥ﬁ¥ﬁ4§ﬁ%&?€ﬁ%%%ptlon fromthe upper areas of the
The pasen inviestidni p?ahdegscao)nmslaoﬁa andnetiadsifor efficient ideliveny ofa

BAGRHBH s 08 B il SARA PR i

pheagiephtingia adiition $d ammovtgl qEheenimce o'ﬁ@em'mmpn ésrbasqgkin part on the

ob?eg\t'tfn\gﬁ b %%Wénﬁi?g [h'aﬂ&c ltsghrifhesé %Lﬁntlﬂo!iﬁé%rbeg rf;rom the colon and

mns ration o I'n one aspec
theiirappreciation thebfprmielstipnsay hielteamit @hsorginnfoam thesalpn will provide a

lar@é!" p‘i‘é};&ln?onf ot hQrfﬁtI:phnne remaining in a therapeutically active unconjugated form,
in comparison to formulations permitting absorption from the upper areas of the

gastrointestinal (GI) tract. The administration of a formulation providing for absorption
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adm ni stration conprising phenyl ephrine or a

phar maceutically acceptable salt thereof, 5 wherein
w@b@ngsaphri ne i s made avail abl e for absor pti oPCT/D82007/013050

the colon. In one enbodi nent, the conposition is a

solid formul ati on conprising: a core conprising

phenyl ephrine or a pharmaceutically acceptable salt

thereof, and an erodi ble | ayer encapsulating the

core, wherein the conposition and the thickness of the

erodible layer is such that the core is exposed when
fromhke cadorphiasithe aiditinrakadyantage ef shegpiningplasmagopeantiaiens of active
phetlmk]gggnx;'e%mgsnﬁ%mﬁllstahﬂfhlgn%ﬂgngﬁtht: RRigcol on. In Ce” ain

ment s e erodi bl e layer conprises a_po

In qngtaspeet, theninweritien providss @haremecauticalrompogitipes witahle °F‘§ a
adrﬁﬂfﬁxja{]&l cdll_rﬂabrﬁﬂﬁ p"ﬂélmtﬁ;hnn& Bfa Eﬁé}ﬁil'apéuﬁcil@ya%ﬁeﬂta%l@salt thereof,

tri X of ‘certaln conp03|t|on and hi ckness
whersmt mv&pylpmmr: asmpdecyvgilabie foy absogptiqn from H‘eéﬁb’lﬂn dn gpe

emt)bd'm)entl the 2BRbOEHorAS R]SId fork6l aﬁB@berﬁﬂ)rﬁlﬂ g2 @brelcdmPrising
ymer matrix or a Coat|n certain 15 conp g;|t|0n

phwleehm&m@e@amﬁ%qﬁb a?ﬂeeﬁabkﬁgala"}fepf £ 2B ARAAEIn BEHL

endaPsuling Ahd cord MHRFHiNTRB cmpbdigortdnadhdihic ke OF tiRledstiible dyer is
a certaln pH. 1 n_other enbodinents, the

such fiat the SO (e xRS WPEhthe SERPPTLOL B Iatalons el afeypd g time
melcﬂnipban@mieefhes the colnt ai n enbodi nents, the
strate erodes in the n

In %e&aghen% B'P:mts thg r?z‘gléﬁélg tlaa'ﬁacomoqnsc a Po]ymcxp m, trngn gl? ?t?)
embbdinignts, mherodmpneaydnsgzemaltmg hrtan;taSPemc [theckirodjbleAayer is a polymer
maIS:n m%nalﬁggxln Bsuﬁcﬂ.( an%rmi imespé etﬂul tﬂgla gr%r&ﬂts %o%tar}.%{-tain amount of
nven 1 on prOVIéES pha ﬁaceutl
nmco mpamtnqr @srecs thetestslitle fayer is aagiolymed matrixserragoating of certain
coxﬁ dn S\%I'P ?&X{pgﬁ) gﬁéo‘ﬂﬁteﬂ V\%Qcm BRGSHInk A2 /Th Yertain

apl e Sa

accept her eof erein phenyl ephrine is
emhedimeniscihe eioribler layer £Hsiss pit q;ﬁamrrtﬂn Ig|qthep gmpedigenis ke ggodible

laybf Mpnsésr&l]éiﬂéﬂégf E REbsteRE 8t Poddseh WHeltdlonl 1€ Hé'ﬁa%ﬂ&nbodlments
colon. Certain enbodi nents of the invention

thersrlanrped(ie sebarrate sTAJES N thePresangs A folensspegidic 5"@/'?&3@8“ not while

in GASAUGLE Mt Efpeé algeMBe triot iRO1QBNE @R VidrARhQAhd/@r the small intestine.
InEharmaceutlc

acceptable salt thereof to a j ect
HtheE AEPefty Hiedpye “?‘bpr°8‘f‘18§/§"?fém8°eﬁ8%‘{i CRBRYELAP 5?‘?3*%' fg’f oral
adrﬁﬁﬁﬁﬁaﬁb@&drﬂ@ﬁu@hﬁﬁiﬂlqﬂﬁﬁhb PLa pharplacautival(yofccempatde salt thereof,
subj abou bet hour
thrrc]aéA Lehen %)leghrf ne 1?]ma avablSI ?og%b%orlfét?%lfgorné ?ﬁ p%rltqsgctfttﬁc{ GI tract
incluineg tab dhmauinphﬂnyrheq!ﬁlm a1l dodonaeiemtain empdiments ¢faheinvention

hg%a%r tiéa%bngp Ltlggé mnn?lfateﬁgg Htm le (ﬁsagel‘gz’m Mlo& 24 -

urs a er |1 gestlon 0 osition.
phenylaphiine enfrivimanqutically heceptablsi Bt gheraof g ebeeahm/r@pd thereof, to

pr&rgcn:e.f éal mﬁﬂlﬂ)ﬁ )of Qﬁmétgﬁolﬁgmlyteb%e lﬁtpm%ﬁlat(&}asalci Jﬂﬁ]ect) at

core conBrlseé nyl ephri ne or phar maceuti cal |

y
abeyt betyeamPd te 4 f‘°‘th| eﬁtedvsesn%?f %&mﬂwp And yheeinghe t o

uninBRb&INEE pRGHTRIphShd @ nitiRDyieERN 1LV gftatefithan 0.1 ng/mL at about 6, 8,
phar maceutically acceptable salt thereof,

lzﬁW@ﬁyﬂéBHWsﬁ@a”ggﬁP@b° SEUPREHI™ an erodi bl e | ayer
In GETHN érfibdigmeéntd\the’)0dibIk43/EE(S) didior Uﬁﬁﬁaﬁﬁﬁb’tﬁﬁk’@ of the composition

RN N T T A e —
Fot beingdd, if addifidnad dek doer cqmpmdigajhen)rlqiheas era plmrmecreluacaﬂy

ts Lt . .
AR AT 4 A1 SRS Bl

coati ng functlons to enhance t he appearance or
pal atability of the 5 fornulation.,
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In one enbodi nent, the conposition is a capsule
formul ati on wherei n phenyl ephrine or a

w@barieastiti cal |y acceptable salt thereof is ePCHESOT/O3050
a capsul e which discharges its contents when the
conposition enters the colon, or at around the tine
the conposition reaches the colon. In one enbodi nent,
the conposition is a capsule formulati on wherein 10
phenyl ephrine or a pharmaceugically acceptable salt
thereof is encased in _a capsul e whi.ch discharges a

- PopERer i f The RolyIpRTIRATHS Comrise(sh ehanylppbane pravphermaseytically
. ackdpRabiedaft therddt fORfuIALDRA ifRBAiate rhiBase apsul e formul ati.on

further conprises phenyl ephrine or _a pharmaceutically
In gertaip emBpdiments +the ¢rapRasition Sprther AamPprises ap eMerGeratpg| prgyora top

' coQtﬁ% WheréiR il top déliting Piitkiohd BleARBdE tHe apPRIRATICS br pdlitability of the

edi ate or sustalined release. 15 In yet another
f°'é‘|‘1‘ﬂi‘}tﬂ"nent t he pharnmaceutical conposition of the-

In loR¥ exabémeﬁt&ha c6@pdsibon W chpsalelfomadffoniiehdn phéRylephifiie or a
structure i [

| ubl h
 phatmateytiafly pébeBore 1P inero P SR L Dim B wiicn gischargasyis

cohiefts ®ien aectotppsition entérs th dofpni or araramvié theafrhethe @omposition
BB S bR LI OB S 95l S
phpimdcmmme ot a plaﬂmemupo@lytacmptable sahehdrenfanericasediis a 2épsule which
I | gel,
dlgc%rg?! aaﬁgcﬁgorgléfsl?sec:agéggﬁ w}re? éhneu @BLILM Eﬂ&g ll"naé’l:o%na
In opg p@h@dxmnm be cmelelfpmlaqqn femlaer éﬁﬂDE’d’?eﬁ“Ph?ﬂ)’lqEHEPQaOIt% e
hmcgﬁ&%w h&Bbtail g;;pﬁ.h;ebmr RhmEdiSte rd1095€ Bhd/8PorleSor more
fornmul ated as a er for constitution, a suspension

adﬂmmlémweﬁw&%ﬁr wamedigts grSUSHIREA releasty before use.

In Bt M0 LERBSHIMABI] the bﬁ@nﬁb@hﬂﬁ@@hﬁbbﬁ@én &Ql‘mﬁﬁéﬁdoﬂﬁs ®tasing
the invention is fornulated such

| S
with 4 telpgpeamehianismy Syeh feuctieg s ar'ﬁm&lhlé’p e%lal. ﬁ%ﬁwg & plyegylephrine or
a ghaahdeawidlly Gﬁ:lepliﬁslﬁ’ﬁﬂs tHete@Narfd i HIOE T TIOPTDE is&ﬁﬂomﬂéf a
[ Itional, t era utlc agen Such agent or
eI IAR S r G SO AP eage upon
In istild) gatanouhe;r éxﬂfodﬁblaﬁ,ahﬂﬁhhﬂherieﬂa&ﬂ corhpasitionl of alsecinventibh s

. forgngt 0 n S q’vrqeﬁ or co¥5t1 “ﬂ'?“ arfg{)d'gln%éh %R Qflklﬁ,girisggx[sﬂ}qg%ranulcsh g syrup,

dnal

a Wnben,aprm likec bngmtmmdlmm velhrere ﬂlpy’hmaeeuvanl composmon of the

mmhbn isrft)mm & zV owdiy %} cohdtiftitfon S@Qﬁpen@?&ﬂ GFdnPbih E)owder can be -
anal gesic, or any ot her therapeutic agent or :

migedhimediatelibefsre 4gch agents useful to alleviate the

In SHEBLOSEmEH, e pRArFhacGRRABApoAich Sitihenvalddigidmulattduch that
fever. or Sjnus probl enms, any of which nay cause an g

 itis gitablefor pedigfES ie- di schar ge. WO 2007/ 143158

In BRd érhﬁiﬁﬁ@vftpﬂag Bﬁ&naé%utigﬁ%?beﬁﬁ@ﬁ@ﬁﬁér cofnpkils& one or more
tlon. ( .O0f treatin
wclOB) e Pl Su B g BB B MRy mediate

relekuempbm mgestioa, fotl h;sed:tedir_alemeﬂbr tehesemfthe colpn Egricngitantly with
pheléyrq%pl?x “?1% eorr arggcombl?ﬁrgr)lq éei"écl) d({ p onre]ﬁ : \érean :,ﬁocnrkggétr}nagcpe a
decorgestarg, an]a:im -plyEgtic24) ani- mﬂdmtmtsms cough soppregsary expeetdrant,

[ .
o ROE PR o GATIE S By B G 1 i
thexeiminioms efrd qedd, [§¢R§W}‘11 eptptherallerginsr hayi fayer. ersinuy grabiegns, any of

wiRAERYY SR A Riclesel lh Ra&PiRthafe. @ SU bJ ect. Exenplary
conmposi tions usefu for this



o

9}

met hod are descri bed above. In certain enbodi nents,

such nethod is a nethod wherein the naxinal
w@orcestisat i on of unconj ugat ed phenyl ephri ne i PCT/082007/013050

pl asma of the subject is 10 reached between about 5

and about 24 hours after adm nistration, and npre

preferably, between about 6 and about 12 hours after

adm ni stration. Certain enbodi nents of the invention

are methods of maintaining spstained bioavailability

of phenyl ephrine in a subject, conprising oral ) :
- -Angihes-3rpedt oF the dnyeationis-a thedqf tecatingihe SYPPIgmSs O& Anienga.

aud? 88 \or ﬁ&hanaslc Qhindlis mhﬁw@&cem ﬁe%a |tl{e)‘eoﬂf@61ﬁ?ﬁ§bé Rinsifilstering a
er eof wherein at | east a OI‘tI on

CO’BP@FRR“é’é i RG0S RPERI e (e GPBRos s Al Gred

8, 06,200t 6244 KrsO In ohIfieRirteg @irtddipkent) yheagoltipositon 13
t_e Iasna of the subject is at least 0.1, 0.5, 1.0,
am%?“%??@°?ﬁﬁﬁ&.%¥s6 hours after administration of the

Anﬁmﬁpﬂ;ﬁédt loPthe inveni&d is ntethoals oEﬁﬂiﬂﬂistﬁ?img@heﬂyﬂ@hnne comprising

delgﬁgggen epﬁrg O%Bﬁlljencc? I’H tg-% gjlecétp g:t'exe%np% h{f;rggos{tl%nﬁuscfu] for this
methol afgdestritet! afé@veh duicetait ¢reboditients, spth mtthod isf methed wherein the
ma%%nrggos cten o?l&r]l og ch%hiulggtgh h né%pg{]m 9\ %Iﬁ'%ae I)iirkﬁe snﬁaéect is
reap!hcals:mv@h abhs Ssob pbatt 24 hgurataftereagﬂs‘_anretr@oyoar@, mdre prefesably,
beryeeh Al aflt atifle [Phuss Al GlmAHaALAL rat i on of the

conmposition. aln ot her enpbodi nents of the
Certaip embpdimenisf thetipsatonre mpthods of majniginipg éW‘@&rh’%’Yé‘labﬂlW

of ﬁlﬁnyl@pﬁﬂm iff & kubj&Q) %Hpﬂslﬂﬁ oParll@' atﬁﬁlﬁgtghﬁg ©lthd {ubfkcBa composition
onposi tion conprisin enyl ephrine o

Commmgylp@wqe)pr a@bzgma%uéal%qcpegtﬁl& éeggc tﬂerggﬁ yherein at least a
por&aeﬂ”@pﬁmyréﬁh&ﬁel ib ¥¥bited filoRriRy h&lbﬁldnﬂ&vﬁeﬂuﬁ e caficef@ativn of

wher e phen rine is rele n the co 0
uncopigaIsgh %&vﬁm%mém Rasme ?@ﬁ%WJ“éb‘m‘ r?gp é’aSngPa?f R
ng/MICE. 6burs(atet mnﬁhﬁe@hmﬁoﬂmwoemhagepawﬁcmdrembmmk the

co B BB BB RO, S i % D 0.1, 05,
1.0cond. 51 gglddit lphemysla&pxmhmmsnmnmm thel aepesiobn.t Ingpagicbjaect

. emég(glglﬂg ngf}‘? L& b t%aQ:BA'g} yric njugéggpﬂ%&}epﬁ olﬁgﬁese%ggmc? of the subject

is at leasyikl, Ochil alger 25 ng/imd. 824006 afi4r adrhinistragjon of @mqoumsleqn

cefllf Me?g.ﬂf;w ehtf bttt Hfichiord 16 néhmsgﬂad{rﬁhﬂénﬁgﬁhetn?ﬁphnne to -
eny ep rine in the plasma of the subject .

a semeqte@mpnawe @rally adminigiesing a1opmposition sﬁ'@r’n%%e}zﬁ"wgm""e ora

phirfBcRRENRUcegRatM saltifer &9 dzébn\llfﬂsiiﬁn QEliveriag phéty@iphfine to the
phenylephrlne relative to WO 2007/

colpR TR SO EPROS1S TE6SEA &8 HESRIoD A4 SPIboR 51 e Solgp-hereby
acHid 8y RMive mmcom,t(mermxmrm tigf p&mta@a bf e tAUG atalbearst

bo

un%él?ﬂgagﬁpp lc&)g%er Teia ge%‘ %f’ A?(ﬁé}yé {h%qbttaﬂ ie. mtlc’on}utégted +

corijtig‘am:ﬂ) @hmyldpahmsamehd plysmia afithe aubjeex: tse«nplmgrmu [@g{&] for exemplary
d t I '

meého%é 8¥ etssaryl gg) ~at ?ea%lﬁl éig?rgdgz . noogls %}é} ?Iﬁl@mae *(ltlle &h&gﬂgé gfthe

AU oo villieof nmyauuga‘tedﬂhenxdbmnmawm‘reda Ithm@ﬂﬁmslvalue ey thyf total

phéng?e RB%SSEL QFQ‘SJ%ﬂt S Leg}’is qﬁ%ﬁﬁ abélHﬁttQ E&ﬁﬁi l@ % In one

ease of phenyl ephrine provid

embbdimgpie theipeesehpgacdfitee A Dide-24 \aqlmmftunt:mlsga@émhe@t'epﬁlanc glative to
12, or 24 hours. In preferred enbodi nents, the present
pharnaceutical conposi tions further conprise an -
addi tional anmount of phenylephrine in an 10 i mmedi ate
rel ease conmponent affording an annunt of phenyl eprine
-upon adm nistration to a
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subject. In certain enbodinents, it is preferable to

have both an i medi ate rel ease of phenyl ephrine which
w@e@vileass an initial burst foll owed by sustai nEdI/Us2007/013050

rel ease of phenyl ephrine in the colon over a period

of 6, 8, 12, 16, or 24 hours. Likewi se, in certain

enbodi nents, it is preferable 15 to have an i medi ate

rel ease of phenyl ephrine which provides an initial

burst followed by sustainedgrel ease of phenyl ephrine

in the upper G. tract (i.e., the jejunum and the
th¢ ABiGinps vadue fppthe tetal fhanyephsine dw the plaspaof g subieg, is g leagpabout 2
todBout @6 84 hours. Qther aspects of the invention

provi de nmet hods of adm nistering phenyl ephrine to a
Inggtgnether embgrimentythe gampesition comypises Hpjdpyer tablst 3yithgm immediate

reesk%ny,}eeaﬁuamtéﬁememaga moer. Any of the met hods 20
descri bed herein be practiced usin

Apnatifke spdargegd ‘&yo?ﬂed&"ﬂi GG o afier TERGHBR e gesenysgecification, the
erbdiBIe edYler biHe Bﬁdr@xﬁceﬂiﬁb’a] b,SmB'Bsﬁﬁoffsldf ke ﬁéﬁéﬁtr |ﬁ¢leﬁl®lan bivbvxdes a

referencet t he Fi t ai |l ed @lcrl @yaf? .
s“%ﬁ‘&ﬁ%f”é‘?‘%ﬂ\ cebrelegre o phemie “bgg*’aﬂ"gﬁ? FragpuiticRlly etfective
anfougitifolSsubjegiioes, 13, o:sz4a1cm_edn dAprdferraf erﬂbbdamim kterpresent
ph%%{ga%telgogl gog%n[t@%%l[op Erocso:g?mrnlisg?rrx g&gl)téona m% ggphenyl%phrme in an
imheddenatelcaseodongionex affptding/arpdtha@mndf pjiehgldpxmeomoo madministration to a
mul ati on. Figure 3 shows the dissolution profile

tExen'pl ary Fornul ations A-G Fi gure 4 shows the _
Ingiegsio embbdimepts ot islpeefetfablerto bxerhsitharyingnesiate redease of phenylephrine

whih g Q.Pmﬁ Et'stsf'ongw@cpby Sla5Rd S edsE Io?gﬁe%yfeﬁm&tm the colon

cor I‘ eln onent S _conprise
ovghe perias G 8»e123®6 wyaﬂ bewsolikgwisgnia cgriaip gmbadigieats, it is preferable

to r]'l%l/f?ﬁ'ﬁ#ﬂl‘é&ﬁdté/ 18241 ﬂl‘ugn)ﬂ&gﬁ'ﬁé Whdh ]ﬁgvﬁékﬁmqﬂﬁlﬁl R F8dWed by

onponents conpri se henyl ephri ne
suatwﬁe Ealease plRheRyigphring in rhsﬁlgf’%f%ﬂ (0> H509P1¥#3 gagthe ileum) as
wél(dd iW2310A V& aenad of6,f8, 32 K5, ob2shais t he di ssol ution.

rofile. bl-Iae ris | ayer of .
Qg‘ﬁ‘eﬁw%bﬁfo F‘ﬁ@"?'&fﬂm \4 W@P&?ﬁéﬁ&%&ﬂ%@’g%sﬁﬁw& tqa subject,
whawia lthd)ﬁre-ﬁi’&h&’imlc Wfﬁdﬁﬁoﬂﬁﬂpﬂcﬂ?lﬂﬂ&ﬁeﬂﬁm:ﬁtni’mﬂl | Angdf the methods

iate rel gase. ur e i
ads e Blei iy, BEF s P B8 = PrdHtButltoffBBlud) SAREmyention
Tlanglesebt invmawion ugnatbe ahqud Brily| vegdénstoné by referproettd thel Fc\zures Detailed

b

_ Dg%ggﬁ%mﬁéﬁpgﬁﬁa rﬂ)n(gvg)garl thmc plot, and Figure

I'n addition, Figure 6C shows a
x of total, as well as

1%9@%%&1&{&% Bf‘&P&eHﬂbﬂ:’f QUIQB@J‘&L&B“H &Ssm@ﬂirﬂﬁiaﬁgn t Bigure
ose | evel | ow ng delivery of 10 ng and

1%9 %ﬁh‘ﬁh"émﬂfép‘ﬁ’rl"r‘ﬁ@'et o the colon. Figure 7 shows

ey igh ?&emaas Hﬁarﬁg@ﬁl@ﬁw ﬁﬂlceﬁhcﬂfeﬁfefdsﬁﬁ forfulatiohD Ny | |

iate re eos rine as well as
F‘§%“BH§W|J&6%PP?M‘8 S SR BT R S5 ' Tabl o
Figie 4 howe ﬂiemgssblhﬁon’ ﬂbﬂ&&)fdﬂfc&ﬂ:dxﬁdryl pﬂefé’ﬂdﬁd forrh@latiéri pumpising an
8 Si concentratl on
exf."lﬁleggg?aﬁ?rgg1 g °ée ré“a'\'s 2° GLRONRF CBRBIY; Fzzgﬁmg Rﬁeng?ephgne
hydeddhlaxisle @6d angimphediate egbdase active @smng@ecmulwwuaqe Mxdrein the
coi%pongrRL gou%]gr}se 7%0%2 Hn&@le&yhﬁng ml&ﬁé @hnll § Sjné lgra-tra%g'Ie
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15 Detail ed Description of the Invention Definitions

As used herein a pharnmaceutically acceptable salt of
w@b@ngsaphri ne i ncludes but is not |imted toPCT/US2007/013050

phenyl ephri ne hydrochl ori de, phenylephrine bitartrate,

phenyl ephrine tannate, etc. In one preferred

enbodi nent, the pharmaceutically acceptable salt of

phenyl ephrine is 20 phenyl ephrine hydrochloride. The

term "unnet'abol i zed phenyl eppri ne" means phenyl ephri ne

that has not been <chemically altered since entering
Figune5 shaiys thé dissalutignguofile ot a bi-layerr tablhecangirisingea layerfof ee
ph%@iﬁ)hnnf FSimuBREY P SRAGHCR SoibAABnd 2 TayBPbt AERYIc Yk AR 0P ladine
forgiulated ton drotpedinteelbesease.  Unnet abol i zed phenyl ephrine
Flﬁ?l(gb I@igéﬁs &19 ﬁfeﬁpﬁﬂgﬁgc&ﬁéﬁﬁﬂtw Q}cﬁﬁés ofgéall Bs &/Qﬂ s conjugated and

Specification t term "unconj ugat ed phényl ephri ne

Aunesgwamﬁiﬂémﬂmig@abhypwcrw Figwierahiomis asgmi-logarithmic plot and

B lsRRR 4 ﬂﬁear ﬁﬁg H‘%@&ﬁ.oﬁ h&gdrb %C%B@N& h @ﬁﬂr{ Uf tﬁ@ He)ﬁ?Cmax of
rm of phenyl ephri ne. "Unmet abol i zed hri ne"

totab s welbes Somineald aps urRPRiSAter ﬁEe&YFFRP"%édJéIP‘CX b dese el of 1

mg, falfdviH@ i eBYofO0he S 3000 g bﬁénymnh@ﬁﬁhe tdlewnj ugat ed
and_i s not therapeuticall act he ter

Flgu&: % slé%ygs[ Sy teﬁ[? sfa concep ancgnspr lgafoﬁ ér e pwmg&iate release dose
of pm@hnwas\/wélhasrﬂmybmbrepmene desé seeniviadi (B¢ aiddd iaTable 17)
1efpyl ephrine is taken up into

e
c°{')??é'g%+ 0618§Ptsr S?qeé M i nto the pl asma. '
Figire 8 shovsesiinolated gl dsima &bnaentratian profidles fomdilDinggimmediae release dose

o B T T B A bt Fleplinslly gl GLRASH 6515

coveringithewzngesrdetailed inilableel ol on" or " col oni c
DRIl TR on ofthe InGdullgr €1 N Means the environment

W TRin The cofon,” 1n e alinentary canal. The term-
Defipifions- speci fi c" as used herein neans '

ASQR@J A& LAl phhintRbhtcallP hREpHEbIRIAL bpHehylefhrle #Rd1 V&R HubiS Abt
related to or attri butable to the col on but not

'mateﬁé? be‘aw{eghme lt)ﬁ'évcslogrl? rRiRPYERhring buprtratg, phegylephrinejannate,

etc. dASRe pl%&déﬁ%d)bb@lhﬁhn tHEQﬂﬁﬁnic@ﬁho@ﬂP H«EUepﬂEle&alt of phenyllef)hnne is
rmace conmposi tion conprising therapeutically

phg"@? RPE“&E%‘#{P?% dmi ni'stered at a tine. "Dosage" or

Thé dase unme bblitd phatiiephiisd’t means phafylephenothaniasmotibiehs

chgrtnicwgl@gdes%&ge%i m%%%dg 89 ﬂ gnm Q)lc%]gte{ole gxlp %]eas‘é IE? free base,

as us
i.egphgaylephring, that has netbegn eonipgated ﬂm a@aﬁmﬁemsﬁ-» ena Uﬂ?e

gl&Ufo\ﬁgsylféﬁarFfprgg S mgxeﬁsol%h 'p\‘n@ﬁ)‘l%ﬂgg e:tlﬁﬁtsqf\é}gpéugc Qctt\h%es)

pol nt cul at ed the trapezoid
In i seeifisatian ey * twf@nwﬁteﬁg rv&:pbws ﬂﬁ“i“—érﬁ%‘é‘?‘ﬁf‘i"lﬁe?‘ﬂh with

“ufthet@bdliZed pRt§lep hlhﬁee and ﬂi%ﬂnd the ﬁﬁrdpgﬁi&ﬂﬁ:énv@ffomef total

ampunt_and avai I abi | of a drug in
PheURERE e SURTGRYgEs BT HERT ST agghpof qclide Bhenyapbrig fhat was a

onbl fimeGnatfivitedibys confjipaflopb@fvedsiaer m&ngmnd i§ ndbt2hardpehlically
hours (referred to herein as AUCO.24) "AUCant is

WV i ned as cal cul ated AUC extrapolated to infinity.

Théld@ﬁiﬂprﬁsfs&:lnﬁu hotifitaten”aqusdd Heeeit\iGobneetiGh Avitazphenylephrine

means m%d:?:c%qn dcf p&leny]ephnne before phenylephrine is taken up into the bloodstream

and thus into the plasma. Pre-systemic modification excludes modification of

phenylephrine by the liver or within the bloodstream.



10

15

20

25

30

concentration at 24 hours and Az is the termnal or
elimnation rate constant. Termnal or elimnation
WO 2008/1¢3asst ant A .z is determined fromthe sl opeCDiS100B013050
drug concentration-time curve using |inear regression
on termnal data points of the curve. "Rel ative AUCat"
is 20 defined as the percentage of the AUCat val ue of
unconj ugat ed phenyl ephrine relative to the AUCat
value for the total phenyl epyrl ne in the plasma of the
subj ect froma dosing regi.nen. The present invention
Theretmt' @ ronaen ds theicols” an'ttolmidatgofroente f¢ usel doteiramehns the

" envlerrr_(r)%mene\a in B8 doV & % @g?ﬁ’&l O.&%QM' ne providing

I oaval conveni ence.
Theteeny Toojrhr sprafic’asedstd b¢r¢m eneahechagattaristicallys piddeminantly or
' fs

excl e Hen (P LARKENG or b ARG bl o o ports of e
aluandarortdaearl allergies, hay fever, sinus problens or

9 , SRdénipositl
A ?Jr?%: eaglg dl%ggn%g]gﬁaﬂéé& BQ-LeQnsrthé %&?xrﬁgﬁtﬂﬁﬂh%a@éﬁvl ephr |°necm
comprisingtherapeusically mryahg@éfsh@@lm@ﬁerﬂsl ah A dmsr apom g "dose”
mcidﬁ(eg@drflﬂfsg%% & cﬁn@wﬁﬁk WHits LPFSEmaddutiBA cSmpbiGN&GY aﬁﬁmmstered at

he oral dosage forns nust be taken frequently, and

thegsame Bime- sub- opt i mal ef fecti veness, due to a short

« A Tas hiddeheRin Afehsy for 3Ry gibemmlugnhe 4i8a @.ﬁdeamercammwwnme
hours in plasma_caused gl d net abol j sm,_ of

2
curyg't from d°é‘§é AT actyationgithe %I”I&FP L mf RPOh SRl atfr‘ahyrv Bapezoidal
rulphguy ie Iﬁfpﬁtaﬂ&tdr shdvaipg diexeua.hmwbprdsﬁm edickiteatich of h dARtover time,
ut un s ext aFnS| v te

ond R an SHRTATHE el PR 81 SRR oL R e Ppfe: “AUCa: s
demmﬂpewm e iang valoaudhe (i) ﬁmtoazm‘}m:nm tTh atpréfarrsiodmiadimens,. t is 24

re tem ¢ i fic 14
noyse e Feflos o 0k - GRUR el idiiteg AUG extapolacca
to jpfiate AUCongs edswatpd a.qufﬂrto mU(_t‘dq & @qbbemhemleﬁ isrtbd
corlicreF&zItiO{llat 5a h urg Eﬁ iéztei]rs gﬁg mifa glé ngrﬂﬁi‘afggt_%tet &ngtgﬁt. Terminal or
eligination mmwlsttama?ﬂss deterzined; from therstope of tht driygeanceniration-time
culf% G8hLE findly ?&%ssi@ﬂ $n %ﬁ'ﬂlma'l Bt Points'df el RQLAHE I‘\bldo.b‘QS

tract e colon. Upon entering the bl ood
de%quea the I&“f?h@ﬂ? pféqbn AU valug P%‘HF@EI“S#t%P‘!%&eBPWFE'a"VC to the
AUGY, 94198 fdrhike dotal Bhenyldphiiiih the 159t dtdhd SubRt frbi atdi)glnEYeglmen.

any nmechani sm the rapid and ext ensj ve anver Si on :Xr
The REesPlt enEPURIPYIRHRATCEEPTS AT meth g defifficify and eflective
delivegy b pHRAYIOplEine prr@nmegluﬁ;eotdmax@fvﬁwmy @nd emmaiamreat ion

Phgrmlé%ﬂpg%/ Pf?{] : Lvnee\?'llre%ﬁgwl %rﬁ$ n’%‘éequgwt épter\/fa L}P ?eﬁnoporary relief of
copgestiomnandion seffireseameedtysalis, feasonnl anldeitlirae pllérgies,cialy éﬁvpr sinus
pro%?1 Ssucl)reallg ! cla%dsn%% Lé]ﬁrér rhﬁ%e i?:P Q:%.YI'@M& a?lqpcr?ﬁg llr{TPJsal

&5 4°nasa econgestant.
dlsrchwgmwmnrls nhesddphirime psammlame mnasa rsigeerge dormsrand joead desage
for?ng%grr tﬂ& zﬁmgr'rt of%l'gg thﬁ {. ' ﬁgwé\fep Thd %%‘D{l&x\géfohﬂ; Haltve&ken

ere sul fotransterases dand . ]
freguqmdurmti@syibttrsabrgp'emdﬁsctareeesscﬂmdo p shert hatglifecf agtiveber
h@rﬁr@e{@i‘l lei* atphﬁﬁumﬁtgﬁrrﬁﬁﬁ%%n Eﬁ@ma Pinay 9& l’a{ﬁH Jné&a“olﬁfn of the active

e by a’factor of three conpared to
agmtoﬁvarqrabhan adyuinisfered grally ephepyephaine ds apld&ﬁrhsmbgfi Frat"r the, G1

traBtf bul BEILYS R P B thh\Gvel iRtel tindl MOTREN pit-Sysiéthie S ALBRH, vAf'k:h results in
orally adm nistered fornulation is kn vvn to reach th elcanon

the QOQI?GE’&%PC‘T&JWVF%’ 102 formhRay ¥ At AHYE t eo?fe éY/sé‘?’ﬁ‘éé"
about 5 hours, and enter the colon on average in about
6 to 8 hours. I'n general, the range for an orally
adm ni stered fornul ation to reach the colon is about 2
hour s
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to about 8 hours. On average the residence tinme of

ingested matter in the colon of a healthy 20 adult is
wa200v04348 hours. Further, due to the limted PCT/US2007/013050

permeability of the colonic nucosal nenbrane and the

residence tinme of ingested materials in the colon, a

bol us adm nistration of one or nore additiona

t herapeutic .agent(s) that can be absorbed fromthe

colon may result in sustaingd plasma |evels of such

agent absorbed fromthe colon. The greatly increased

.of gheyylephrinmmainly takss wjage duees fmgm}*p@ﬂﬁm the upRes iftesgal mact, ie.,

th&,@juanmfaaa i8R SRR So At WL sdfoiBifepRefiiaasbrd when
onpared to the col oni c absorption of other active

glqcnanaaémmsﬁer%sg%wﬁ%afe fre fhezs & PRI IehEdaBPRASS: 1o
cofnpifidoRiwith Be fonet 8831 i AR Ed16@L UPoh ertiilg THEBI0bd Sfdam,

,composi tions In on ect, the invention provides
P E‘Wé?ﬂ‘i’ﬁ‘&%tﬁq‘??éq %ﬂ%ﬁﬁ%"&ﬁ@mé‘ﬁ? fhég‘l"ér for oral

WALt Me&idin to®8 hﬁﬁle@ by Shy'l@xeﬂ’mﬁ[k)ﬂ ﬂi}{]i'hplﬂ @ndExtensive conversion by
armaceuti c cC t here
EeE T R R A e T e

cohdetratdnodt. ph&selldphtine enboﬂlammt I faét, tha @dininigratiomof ptreeylephrine
evgrlé}?élbr %?llgstlpn%? lmn%g O%lgz{sg gﬁsalggrf% %/thgt%elalﬂ tzﬁ)lectl &ngﬁe or
so}:uhan,rmpws {odald subanptiepal aﬂﬁicecysml atnad} épwged.tant a subject
BP0 ) A oo ool
phmebsz@ Gpmoke w@r m@estmal EELS mmofﬂfatras\afyme& ang{UDP-
1.@*3%55%5}%%&@;& %unldrw § $hnhRé RnbbN i RERARE) t.h&eadeyme

sald subject. In her enbodi nents, unnetabolized
bigaryaiiapriley iof Phrayleghine oy aeton e WSt gpmgareg to tho biogyailabiity
mé¥suréd forA Wk a&ﬂn%ah&g@fsﬂﬂeﬁﬂeﬂ(mkhﬁ1t§ﬁﬁfﬁ&ﬁét& ké)éhsbf’orm An

sai d subj ect. The presence of J ne.
orglBt e Es) frrmplagionds lgtove ‘QGB*}CSE‘E ﬁ?cgf@ MBtHen R gelfpy adul
onmeragdmnl dbedt 3 Koukd) @ndériterithe calon aiy hvegageGi about 6 to 8 hours In

gqu:rglg Yﬂser ﬂrgz}ngo?'gl b Jaége?igf?)gg@géﬁ tlﬂ ggag:{l I{.hgleco on 1s a ut 2 hours

to pismmﬁl}ﬁphr iOncaverage the mi‘qeugatimel opimgm;d:daplnmr ivethe.celon of a healthy

adl‘lﬁ\f f;jttogqthlo&ﬁt ?rtl%% laJr rraco Ilinnén ed {A'blliﬂ]mhf colﬁmc mucosal

manigrand sdivbe misidérick disei of ingestad matd?laB lﬁ)ils@e}qnat b@ns @Chmmstratlon

of '\/Fgg%&%%gh%@hal tl%%p%ﬂ&ce en*('gbl )éﬁ r‘:%f bed from the colon may
fropyt

ssouri ansa ansas hir
resglfdn yystainedidasgadevels @ét"é’r FEenBAYSE %ﬁ'@kyﬁﬁﬁ%ﬁ%
m&easela amopa«éh QK NMﬁﬁF£t% PEly1epRfind da&h rme &mm ﬂiﬂé&:@é‘ds ithht which

human pl asma usin I d chronato
may) @cft%%ﬁbwhwoméfeée? sigolonicapsoraf °‘b f %?Féﬁ%‘@éb?f?&%f“ agents
wiRBlarBikaoW A kR subjad o Sintilat pre-FABmidDodifi0ibn, - J. H.
Hengst mpn Eand J,.. Goronzy. Pharmacoki netics of
P e ‘b‘m‘?“ﬁ’é'@ﬁ Man. European Journal of dinical
Inf3he 5_5’1%610{11@ Giyvertlon ﬁBﬁd&%aﬁﬂ&ﬂﬁﬁqal M)mpb.sniamn shitableamndralr .
oA OB B8 PSR ET o AR RIATy SEPRiayls gl thereof
wltdeih &phatyﬂephnnkents ectle avmlaBb fomabisompfiorChromrtbe axora Pertadi/ 8:
M _Ya [
enp SR o5t W Chan R il bomRilons romufdd o a 3ile
dodagedpm madqh@cr rrbf:nylm\eny bephharrmecqumailyrmwwmtmbﬁrm toa

sug“gwéﬂ rﬁ@éc{ llh9re§fW§ ch %Mé% l’egﬁll'ilﬁé %&H&tﬁg lﬁﬂét%hzem}?ﬁla hrme‘ 4

romat ogr aphy 93-99 (1994); A Stockis,” X
Der oubai x, B. Jeanbaptlste R 20 Lins, A M Allenon,
and H Laufen. Relative Bioavail abi ity of
Car bi noxani ne and .
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Phenyl ephrine froma Retard Capsul e after Single, and

Repeat ed Dose Adm nstration in Healthy Subjects.
w@e@nes3rss For schi Drug Res. 45: 1009-1012 ( 1995)C¢T/BS2007/013050

Martinsson, S. Bevegard, and P. H endahl. Analysis of

Phenyl ephrine in Plasma: Initial Data About

Concentration-Effect Rel eationship. European Jour nal

of Cinical -Pharmacol ogy 30: 427 25 431 (1986); all of

whi ch are incorporated- hereign by reference. The am)unt

of co(gtj ugat ed lE)hen yl ephrine can be_ cal cul at ed

in glagea- A ehigey e %émm@ftemg@ﬁpm a%%aowﬁeﬂwb'mﬁarwbﬁct In
othdPEiSnért) MniBRbakmdd phefiephAihéls dleery hefvut 68, 12, 16, 20, or 24

assayed Certal n enbo nts .of the_jinvention
hoyyg, ahiriRissRon of the smrtﬂn%ﬁémﬂarwta G Persenge of %Ephﬂne is
deldasag fh plantA dfQ sﬂﬁjebt\Wmah&ﬁWsaDW ¢mmredan the art for assaying total

ceut,i cal | bl.e. sal ereof to 30 a
oG Brp Bt 3 R e BT R IEE Shite PR, abol | 200

Expiipiaiy ragthodsifor dbedyend ebil phdmylephﬁn&rmdwhcmjﬁgdn@caﬂtenﬁlephrmb are
de%?%& 1§316 fggf)wmlgn t('ﬁ‘rg}t;hl? rlw%ntl Oa%non of PﬁarFngl?lgezuggop y
Phghqnpyhmqo:indl nrsd\detaboleeaoﬂ-himas thD Risseriation iraRiponadspti@)
sk oy Ko SR OB, Sorblf .
Masomdetariporatine nf =;hydrexymenqedis iacidon-hiydroxyphany kel xsgl and thelr
co@@%dtéé% héthar ﬁl@scﬂia ﬁ‘slﬁgfu%dl@&reﬁlatogﬁgﬁ‘)ybv‘i‘iﬂ Rid-B6cHeidal Betection.

of the subject her enbodi nment s

 Joa of pharmagerenl v Giowkdisel Apabeis 48 0 FHRANIEDRH e t o

Hehf8m&HaRAs. Qf-orl)ﬁh@' ?h&hhﬁ@&lomehh@oi@mﬂebmnd i% MaH. EQRIpean

fornulated so th

Jowmehgf (Cligted ﬁ’eaWC%{eﬁX %l/éa5 31 ﬂr?éz)u E(p é(P"BaM I dansr- High-
pei@rmah@Cliquid SfrofmbRgfaphic @termihitiont dF %he@mﬁlhaﬁﬂlﬁlﬁndﬂkerum with

cofireetob RBr- G Farel B bt bOBOL TRER P ES) b} RapBucn, 1

Mdngi A oki, afld ToYhdhiki. HighiPerfethaateliqud elmematogfaphic determination of
h%l}?elpw & 1|'r]lg+lnnieaﬁlées Sxan([:)\pmnce’gt/c%gﬁolrn%ugchs%luﬁﬁl I?FES)ECI(EI%Q d&%ctlon Journal
of @tichintaragnarthy B1661 \Bérgﬂ a994; fpo$rb¢km )@Dephmaw Bplmanbaptiste, R.

LR, SR, AR S EAIRH F Caind bl
Phenylephrin®fromat Retard Capeyle aftes S@fglom’pér%ﬂlpefgfm Drge Adminstration in

He@ﬁlt&1 ?/@ts' errnpzen YRR /Bmgtkegmﬁflwdjﬁ)lg(lﬁﬁ)theMamnsson S.
enbodi nent s, ortion Is

BexeadtA, tst BHiFablansiygh o PRoT BRI FLBHPPRntal et About

CoBE@JuBﬁ&ﬁEifé& ﬁeleﬁu&%ﬁﬁptﬂ%@arﬁﬂuhﬂ bﬁCﬁrﬁEalﬂﬂﬁbﬁ&&dI@Qﬁ 427-
ci.fic enbodi ments ortjon I about

43} @985 < all gﬁwhgb meelycor?grafcg ere Ygetsremee-: ke apeim Pf (6(fn_| ugated
pha{ywpyhmlueeamma&dpiyanmeug theahioymarfmm@igae:dsnleﬁylephnne
adm ni ertain odi mrents, the

of e
sso3ud o R PR prepebine a0 710" T he
Ceatainenibodiimeptsar yeaperition a@rphampha!mkxmmosiailohg/fonnulated asa

smg%btﬁ)ge;ggg&&s t%at{ hv‘l‘%@’h@’ﬁé #ﬂﬁgbg%@‘a%igunigly%%%&bble salt 5tt£1‘rereof to
a subjeg 19mesid thareof sneh that tgﬁnng‘bghqumbhw]%n@p datectable in plasma, of a
suﬁa}Q& FOfENe ﬁtl:gt' ?ﬂn&u\‘s %Zl%ﬁmn%f oY Jon‘lpgg{l&?f)y said subject. In other

dm ni stere Prefer portion is about 5-20%
en@pdmetsmmbowedmmnwmp |‘5rﬁ‘,9“°<9fab1¥ fopatdeashalayt P8t 12 16
2096:CRMoaR lafteSiRkdstibh 6F B8R koRpsiitinst ered. More preferably, '

the portion is about 20 10-15% of the anmount of

phenyl ephrine or a pharmaceutically acceptable salt
thereof adm nistered. In one aspect, the invention
provi des pharmaceuti cal conpositions suitable for oral
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In somis esphodimenty ithecogwaritien idermmylaed ifeljyer

adm ni stration conprising phenyl ephrine or a
phar maceutically acceptable salt thereof, wherein
w@b@ngsaphri ne i s made avail abl e for absor pti oPCT/D82007/013050

all parts of the @ tract 25 including the duodenum

jejunum il eum and-col on. Certain enbodi nents of the

i nvention are pharmaceutical conpositions fornul ated

as a single dosage formto deliver phenylephrine or a

pharmaceutical |y acceptabl egalt thereof to a subject

in need thereof, such delivery resulting in that the
Mn T

ﬁﬂ%}{hﬁ@{&r thd\Eolbofth@Subfect Inddimit emBEAiNRAR, i@ additien iddelivery of a
ours after ingestion of the conposition 30

porgiarref Bhrowlepbinein&ha qolon |“PFeS"ibgché‘rerwa’lpﬁé*H°'élsa}%‘g‘?"é3‘é‘?““la‘ed

so g{a?§§&[alﬁe|34@1ege bf Pﬁkfn@iepﬁxtme i8B&tiével in the upger paﬁd)’n(lif tﬁk‘lGI tract
hours after |nges

I on he co 03|té§ @%Pk hn
of iR Seliaimother ARASTITRRRISIM 0RO (LR Ery oF APRTTRD of Shagcphrine to
theCRn BT ihiedubRBt, He c@ﬂﬁﬁilﬁ&pislfiﬂfﬁ phian)ate¥arthdt@an irimediate release

o s s ot 5 S e of 3o e i et e
emBQ@ﬂeﬂé%E&:dﬂﬁTtb dSRQRY 604 B&Hti6n oflghenylepline oulthe colbnbf the

t.0-4_ hours our nge
sotjcre e BB BS a koS bt B ERheRle Blpase ag et o
sustaﬁnemanerehw of @derﬂdephnhe\sealchlgv@ah ¢lre dpperrpoitidn ¢fgvntnﬁl (erthg subject.

In %‘ ?ﬁmﬁ Ob f s&{n?%ﬂ is Qr{eagr a% {;'tgg 53 oﬁhle%mﬂﬁt cﬁ ghgnyléﬁmne ora

er rngestion o
phmamcw}eéoscmdde slttbeteafeadminisiareds ibjreeific emkpdimegtsphg portion

is :ﬁ?)ﬂpf? No! 59, 'Zg r1300§ %7“%5%@5?Z@ﬁh@5}ﬁ&}ﬂt SPPienYRphrine or a

ma at 'a etween 0. hours_after

phmgemtqc@w @rceptelﬂe sadghpreaf qdmwstawé fmeeraivambadimenis ghe portion
is maﬁwfh eﬁng r3/4) %r bAo Ormknet@daﬁfﬂoﬁ;heayléﬁma ok Bl@drﬁbcéuhaﬂly

(e . :
ac%@‘ele et tpreo] pdrmipisEred glM“f% 6W§°<g¥"€%ﬁs the H‘@}Eg? PS&R%%” 42,45,
50! $XE oF 619 8 tHelaRidund oF pﬁ&@léﬁhﬁﬁ@ bFf @ﬂ)@:ﬂﬁ&dh&@@faccetp%le salt thereof
conposition provides 12 hour #ﬁ? gg E L
OBNTERGP R TEHP DRt s aRoLl L0 P ine QBT ok PR Lgpine or a
hixhﬁ&&ﬁfcal])l stcepisble sdrotleredddmihiseredc Mm@ preferabily,itBe portion is about

. 10- 13' | g g&o%%%t%ggﬁgﬁa?ﬁrn ?ﬁn?a%crnﬁlca Ty accggtgﬁle Qiﬁg thereof

admhﬁnaaaeutically acceptabl e salt thereof and a coating
| a ver.th

i 5 B B R SO OGBSO LAt

admlm smsbmpmphsmm rhgnephrine jon a pharmaaisigalveasceptaiesalt thereof,

wh%ﬁemp ?l?ét geBﬂnL eds Eg&MaﬂBﬁg fér%b%hﬁ&%orﬁgfl %Mhé@%r@ét

yl ephrine or a pharnmaceuti cal

inchedingthg GhedeHm G O BT, rﬁféﬁamfgn‘%qﬁ‘é"w efrfhe jnyention

ar SleuGdEPOsthpBRftions FMRuR@dRe aistig® Uosszelfomitd dliver t 0
eliver at Ieast a_portion of the tota enylgggh{nef
ph@rquyhsnﬁpme'@ml?@ava ACTEpPlaRl el 1 1q #,8fpis In nekd therco

suﬁf &iﬁ&? Rést1dHRNiR tﬁahﬂaﬁ sdB}@6t exhibiiepd a&t:&nllcytnﬁitldmdf hhmeﬂibohzed
our a

ter in st Nor e abl nor e.. th
hEGaENE G RFSTIN BHBRYPRIBFR P € PEST U BTty O I composiion
and u&t@m&@onﬁdq,a&@]épnnhhe rhyipeinepard ieos gofater Han@.1 hg/métat

abgl%gf,r& lg aﬁcg | gts o?%f rem%%stue“ Pgletc %585941(%” Foic"g)?am%lg in certain

0ose scenafi o wh
embafimentsghk isvigiea dxlibitd peak concentratopef phimetabdlized ahﬂne'lel?llﬂﬂe in

pla(s Sé.ﬁal:m%‘tege?gee?n d% g é&%clgr?asr IO(:LIQS"OQ#B@B,ROF !l- J&ldﬁ%ﬁ&%bqnb@hours 0.1

nmg colonic). See also, preferred enbodi nent for 30 ny
phenyl ephri ne dose where about 17%is
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25 delivered to the colon, specifically 5 ng of 30 ng
dose is delivered to the colon. 1In another
wepdodsiresit, the conposition is fornul ated to PEr/US®07/013050
25% of the total phenylephrine or a pharmaceutically
acceptable salt thereof in an imedi ate rel ease form
and 75% of the total phenyl ephrine or a
pharmaceutically acceptable salt thereof over 6-8
hours. See, for exanple, Taql es 8 and 9. In one
preferred enbodi nent, about 10-15% of 30 the amount
-10-6hoyk.cn toepligurs) @. 1o 2chopisirafitecingtstioalof theaxoopptitd sdabe t
h of .a t. Y
un}n Ef)gl r[z,gd gg%petpﬁnﬁﬁgq%%xﬁamgf %t aolgveg eta%rglgig O;IOJ('A:%H:L (LE 05
ng@rdnpng/ml,rcg 2hegimlend hbouné &rlZaandmn@ﬁmg@Lmecmgtsylon of the

' coﬁﬁggtﬁ)cgna 5k \?P]ec‘ e%e éeg r%a ggfi%ﬁg gﬁ%ﬁ%ﬁg{ eg@ﬁ:ﬂt@ p@ﬁl@t%npén%auon of

unpeIRbelg2d Oy lcpba e injplasima ab kvt between P45 ¢xd bours after ingestion of _
theo%%lﬁ%kﬁgp had'fe gﬁmgtab(m}@& P%?%hﬁﬁé is YnAfainPA 80 1Evel @J’e&ter than

of for absorption he colon. In certain

0. lenholi r8n DS nelimib 1l 01 25 RE(RE) ftgbowt vy 12 and/or 26 hours after

ingeS@dn dFkeSdompoBitioN.Ter matric(es), and/or casing(s)
encapsulatlng such core. In other enbodinents,_ the

In gneprefsrred prbediment, th empetidonpravides 12 hopr pitained ielease s o
phérsyl&KBRE slefphadmhdeutiCally R8P ELRAAI iitadof Atflbnd éMittildiment, the

onents tfo facjlitate and i Y ceutlcal
copaE i p ol ErRNIaLEn SHEPTBIE AN (¥ SeoRbror Rt yPRgne
phéf@dphsine &1t ﬁﬂlalnhﬂdeﬂ@ca&]gahée@;abkrkdlt tisnsqd andla doating ddayesover the

' co%?ct%mgxg‘nfsifnghg? eggﬁl en(t)ral rilang&%otg) a %Itagcegrl 81( oymher of %g} 1ﬁnfned1ate

, P Tl Py accep convent i ona
or assenddneleasshar naceut i cal conposition are added as
| I
In Qﬁezéex%zf& dmégﬂ &h{i g(g gtLasthJE?%fB?ﬁﬁﬂ%dqg helfx?é‘r‘ hx%kee!%‘?‘u‘)‘%%? He'tdhal
phEwdphgnoor apliaimacenticalily iaceeiptaBlei sal cl@seqf @efwmmemm the colon. In
an§ifler emtfdfrfent 4R ?]comﬂo%t%gn idfokRYh 8 to 8difvePar 1843t £portion of the total
sweet eners such as sucrose, saccharin, Sucralose etc

phenylephripe enaphsmnacentically agcepishle salt thereaf, prefembly,metehan 20% .

1m§iéﬁﬂte"l’)sox$\$iqhh' mhgﬁﬂ"azf&ﬂ@esti%ﬂ d'fvﬁfre Eﬁ:@eg'abl? %&%'tﬁ% 4YEof the total
optional |y adde desi red phar maceuti cal

| phwlﬁ?agm 18&%&%5@ bhisiaigd FRIFSh “h‘&? ugper PoRimMALithedCLFRst of the

sulS)Béi b@il'oré@ft&r@tgeé?l&d ﬂSJeI, foR Ex i, EnbiedN8ahd 178658 stehafib@here

§ at.| on 0] ar SItI ons
SRS SEveres e el PR s KRGS S G D 19 me IR + 10 me
SRM- 11 @ eigtcofpinix) aad Fatile ¢8(doge sceharioc20ane IR 3- 20w g SR+ :mmg co]omc)
el B fFGEn Bl nbARhLIYG: B e ERMWphind &Fe Wibee plliznss
delitracdteckardlomaspdeiically &manfSOangdeie deddliverdditpthegplion. and

' I b er

tn A3 Aocinfth SGRIOBULER (ERMARSE R ISR, of (ERMI
phepylephiiae preaghanmagentieally qeogptablegab thesgad in an immedigpe relagpe form
ang 739f @%ﬁo&f—‘p&nyleﬁﬁrﬁ\ewi l]bﬂﬂrr%ceutichf‘)eac%gpthﬂe G4t HefRofover 6-8

i ne , |ncorEorated herein by refer

#hies:R 3rdi% rIPrﬁP%\P‘iefﬁ%edGF‘beém?aé i2bous 4Q- 18 of
thd dHouR Sﬁlﬂﬁh)’]bﬂmﬁtdf Q rﬂ’har;l‘)ace-[in@ﬁl)d&@@lﬁiﬂ@ talOthereof admmrstered is

duration-controlled erosion fornmulation In a fasted
deljeezed yheGAPR- | t he stomach enpties every 45 to 80

- In Hhmth&mlmandmé b@mﬁdsﬁﬂﬁlicbmbhﬁﬁa a cdfe donipsifigyhbnyiléphtifi€or a

t t
PR a Rl dPoan b RRSE PR R B R e Fefrace
| ayer whi ch erodes conpl etely after about 5 to about
12 :
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hours, preferably in about 6 to about 8 hours after
ingestion wll protect a core conprising

w@b@ngsaphri ne until the target absorption sitECDUS100E013050
col on for phenylephrine's release is reached. 30 In
one enbodi nent, the conposition is a solid formul ation
conprising: a core conprising phenylephrine or a
phar maceutically acceptable salt thereof, and an
erodi bl e | ayer encapsulatlng the core and optionally
conpri si ng phenyl ephrine or pharmaceutical l'y

to &XPosPinlttease Phényldphriaobs a phemetdutitdlsy scspadsd daitaheresfdor
the thickness of the erodj.ble I 007/ 143158

sbsoriendD S5 P G eEm SR Y FRe bl er @ CSTRRS SR Coating(s),
poMhirRR nfab&(é‘sﬂ PS5t tdsing(sP Bﬁ@pSulith@ socll adie. Brothdr earbodingnts, the

t i he . conp03|t|on reaches the nlc
er‘}d{}’ﬁ%["‘?g'zs.) cPMPLSES £ A% I which g cgre '\?\/ﬁ'é'Pea i the erodible
It ik aijdﬁi'st&ﬂimml aﬂ&tﬁoﬁzh enmbeﬁms tnefaaimam ang} improee 2 pharmadduyical

tab alt thereof

bl e | ayer
R e R e e e il
suspanding hgensoindftaffessie mapttamrapprbpnmg h&]@ownén thatartas G

ok AR LG L O PP A 25

addnglra@ desiredi blddltioaglmhemacawmxcmmmm@dmwﬁgted and used are
foxﬂ{qq}{ ! r‘f'ile H aftipd, KBRS % PRHAAREAD §én@£ce§l(GéM§:foaAn ed. )Qfaack Pub.,

phenyl e ne or arnmaceutical |y acceptable salt
1994 e}.@g\fvlsfz [Pne pemgmfe\fee@ers spchas SYHe%E: Faﬁgl@glp, Surralpse erc. to

imPRVE bbl%hﬁl%{ bfd 813t§€re PfesBRAAVEs SN Asr},@dlﬁlﬁm}li(ﬁl@s Qw&sﬁdd

core when the conp03|t|on reaches the col
col@gpg aqerppgﬁl[ﬁl}é“aﬁgqﬁltag eflng g&ﬁ.ﬁggmaf:%lc?llﬁomgfmelaﬁg Iﬂ?eslggcntlon

ma@rhlsblﬂoﬂfpnhé\a&@rone BF meredthdr adaRivesddhivadionilBnysee phihe figmmdation
acceptable salt thereof in

arnac utical.l
°fPWﬁEBP%?8 al campositionss -y i n addi tion to phenyl ephrine
Méhod3 qﬁ Mﬁﬁ@ﬁaﬁc&eﬂnhyoﬂm i thioir &nﬁahttphhhn’ﬂceuxfcallyl active agents

re e form i, addl
w’%’{" ?1“5}) r%agré aﬂan"%ie‘caéeep apt @ s al r? fi(g ? %ﬁ QtPB&srl% fSming
coﬂbrﬂtadpelema orarh pharenaceitiosl. forimdatinms are descaibed ip ﬁ'agla prd BRpbinson,

Ortg (ﬁle? Qé%dsF g%h\/é\ﬁ'?'c &ﬁgﬁer 6d|ﬁ pllrg éQ fn bgﬁtrcﬁfegqﬁug EQH/&?

IS represente ure

Edjtor AUKI%IQHMS Rekkén N Yie il9Q5?0 apd indé SaPatent d n‘@3@96 &4-8-» see C°l“mn 3,
lin& EQE# Efurh 4tl|99 5§)omcbﬂ>grattéh @85199 fefbidfice. Pal atability of

ornu t1on no The |ncIu5|on of.

1)0ﬂﬁkldegerﬁé&\& é@raﬁorﬁé’&ﬁﬁillﬁ@groﬁbn Mhdumﬂl at e rel ease of
phenylephrlne 20 in the uoperﬁgﬁ gh testinal rac

In g fo5ted gty adah. the opaeh enpige Bt ?’L‘,’  ransit time

fromoR1hE @i iR¥cdchIgusdtiot hsb:i@rd»@xyi%fyﬁ hcfu@sr MHefdfed agthamnaceutical
conventi onal . i medi

cogtRBilwg} comldrigﬁg rﬂ'odq%lcﬁ }eayg % llmegrogfr:]s com ?e%qu aftgroarbaut § {3 about 12
hohtsqprbférablwnabovnttﬁetb aborh @dionesrwfter inb@n@o mell peotext a core comprising

ph?rg'q?q%lgne nr\l/ul?%entgr %F msm%?ﬁn glte %Rgcolﬁﬁe(%s PHJrﬁ]e?&gE%?re?&E@:s
regghed.maceutically 25 acceptable sal t thereof i's

In ok aﬁﬁ@&m@ﬁ%p s&mgogtgoq is olmmasumﬂﬁgt a cctr@ Gomprising

core 1s a pe ticulate core Y
phtmdépheine ong el'ranmceun@llmmwtb Itithpseaf and ap Grqqﬂéﬁ ayer

enE%@ulgﬁ)ﬁmé Edrk Qﬂd bﬁnoﬁgﬁy Eorhiptishiy ﬂﬁeﬁﬂ%b ot 9 Bharmd&eutlcally

rises snal 'ets conprisin phrine or

acgppﬁﬁlpéq qq;ﬁél@mqfc\aq:qrg;n Mmpggpgn ang the %‘nckncss of the erodible layeris
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thereof which pellets are enbedded in a matrix
material to formthe core. Each pellet is 30
wo@pio7osHF8 y encased in an erodi ble | ayer to coPdEDS2007/013050
addi ti onal control over the release of phenylephrine
("erodi ble pellet coating"). In one enbodi nent, such
erodi bl e pellet coating conprises a pHsensitive
pol ynmer. In another enbodi nent, the erodible pellet
coating conprises a cal on- sgeci fic polynmer (see
Section 3 bel ow for suitablé2col on-specific WO
suchBaY/ ko B eRpdsetlSARH tekbapbitiorl éntgs thenoih, usafardund dre time
erod| bl.e pell et coati. nﬁ% A pellet is spherical to
pﬁf’“B‘éPaCléeﬁdh%wméc P¥hsion of 0.1 nmto 5 nmin
In té‘reurderamzﬁ:aenm rwhexdis the proaﬁlﬂe blyencompriseopl@nylephrine®r aor e

phfaarapocaiy bR il e 1 PSRy e R g fiine o

: phatrrauanmalay gkeptitse wammoﬁiwt alssaiption ﬂpgsghoumhe entirg$31 tract. For -

exzi;] OIVWEP% ﬁlchrs%?re?gﬂ@y]eﬁmé ?rsa ﬁg%agﬁét{%ﬁxg P&B] gsglg WrebPin one.
or et @Délblellweoﬁabamwm@n toating pravisies hn fomgdiatefrelease and/or a
su%%nm 6%%11)*@*159&3 Ba &garﬂlaceu%cm’acgepﬁabﬁ@saltﬁh&gof in ?heﬁlpﬂ& GI

traqgupon Sngeptiongp aﬁ@tnon\r,gp relegse of @h@fglepggnqrgom-n/jge Woseﬁg:ormwhcn the
co&%oﬁgon égclggthe%gldﬂg 95 nyg, 100 my, 105 ng, 110 ny,
,. 125 ng, 130 135 140 , 145
In ﬁﬂTa"meE%mﬁ'ﬁi U eMgRCRiOR Fotbep roraprites Rhalflaiitioptanty
coﬂtﬁﬁ:ﬂ@;ﬂa@{xﬁzﬁlﬂn& of RehaffacentiBlBcEapidtie 1 therdofd iminkiafrelease
the tota

ln o di , th | et
CoR AR 16 RS B By Qo5 PRl i) FeBRE e
im@dediate rﬁféasferfaﬁﬁiﬂ ddaaidnyto ﬁﬁa@ﬂi)ﬁbﬂeeorﬁaﬂhnﬁd:eumlﬂy aﬁ:egﬁ@ht salt
oCr. | ul ose suc S Vi ce
thqﬁc\i}l r_:ﬁ?éorg % lb?r‘é? on. lcg?]tmg mﬁg c andenéed% c(oaan '1 scheme
debmﬁng;that:fosé $eicrign bf’&ucﬁﬁ)rduulmyon &l re;asentedtleﬁgurg:mtdm
fobulgatl (f)ntm‘ng fmrtﬁ q:o&l%ng&ﬁsegfmd‘@ft& 08£ Jgrtﬁ‘ t oﬂsjéclaﬂ Rfenhénce the

ase SucC cery tearate or
Pag!lwsbdav pf thh drandation zﬂmaﬁh@bh)e Ths "@}mﬂﬂtqf chenysgdripgip the erodible

e oty POy P E s PR Rl icase o henyiephrine

in d?edtﬂ?@ﬂ gastpimgstingl tracs npehigeesgieny et hyl ene gl ycol graft
In %ﬁp%u&ﬁﬁlcﬁtethg coref9dricafddd byI . erolib Y 18yer @) l’t)hlnulated asa
cel lul ose (HEC), carbox ma I ceI | ul gse
cogygngiopgl mgdle@ r@leasezeh m %%ﬂofher eeﬁ Hlmcore isan .
endafstilhied #GGid 1 1d Si6ahed Bﬁnbeﬂmﬁﬁf the@bfi inh e.gmrgesor Sieadi-sakid. Upon

d L-HPC. Pel | et
RN oo b S s st
acPepdbid saltalieeeof iy epasedthnddeliveskdng t o above formul a,
usi d| St.i wat er as t %o
In 3po or rru od1mCﬁn§Qhe cortms)a peﬂ?t? c|o§e ﬁnﬁltﬁ%ﬂ%éuﬂ% goré)u Fh)I %eﬁ& re’ it
is megigdhat thei cotecpration ofithe eommm@d ig 1t @ wgHformm caBpasition, feks r
CO&%PJIQ& stan& pe géltsr W?ﬁsx@é’ Ellleln léﬁmferd? @p@ﬁ:ln?a\éé‘udocraw §&§ptable salt

tions Lt , d subsequent

thesppfoigh palgtsare embgsMed trd rzremx @@aﬂr@b@ oph desivre e%cx palirt is

op‘ﬁ%ﬂallgﬂﬁus@& th ﬁtgr@dlﬂﬁqaﬁf f Ghied gdcﬁttlorﬁp&%@:f&[ bﬁ:tr @he release of
rature (tray dry or fluid-bed dry

pheegmqnﬂg ‘eprdiblp pelles ceatisgl) Jp Pafa?m'quilrgﬁﬁe%“ﬁ’é a1°d&11r-‘dpf1¥'avé>a““8

cotpris SR PH -Whsfifve Polythe® . B dnBthér émbBAhéht, tlé aibBILA pelid(koating
certain enbodinents,

Ogmﬂisﬁé] qoéqnsspegﬂﬁ lpplgfnﬁb (sgg ISecnon g% I%wc orrTPulta%E: co?on specnhc
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phenyl ephri ne or a pharmaceutically acceptable salt

thereof. In certain enbodinents, the matrix also
weowpneass phenyl ephrine or a pharmaceuti cal | yPCT/US2007/013050

acceptable salt thereof. In separate enbodi nents,

only the pellets conprise phenyl ephrine or a

phar maceuti cal ly WO 2007/ 143158 PCT/ US2007/ 013050 15

acceptabl e salt-thereof. In. another enbodi nent,-only

the matrix -conprises phenylﬁmhrlne or a

t b thereof . In. |
ol BRTEH for cFon A dr 04 BT (R P SOBHL IR AL nd g 2

. dirfershay of@cieriin to Sl thiy in deckiphadl @ asial prefefbly@D té 2 ném, and more

ust ai d Ieas for t.he t core i.s formul.ate
eI (e TS B sy Rl AR BE e el et 8 BT PhSE 1m.
Thaoeenpll abhcauma)f thetﬂhmnmcéutlcal cmmpommed isstseshoweh ea&gurk:drAm Small

IarI ertaj additi.o
% ave beXﬂ sh wn torh lgn er reg?nnon rti ﬁ'le coﬂm t ‘?;déﬁ cP))s;é &blets.

|ver|ng en Ie eu ‘ .
In an@epb@minentsab totallﬂaS@ffomnccanwst bdlﬁe mg (elge d gmg,f20Y mg, 5 mg,

g
7305 Rfmecte £ B g 2s3hE 30, 93 rha! 90 o5 He. SO, 55
mg, 6D anes 65 nigy 7O MEn @3 me, 80 mgs8anac? mel Yane 108ms. 19Hmgy110 mg,
] 199& ARG PRhe 11h8 nf;g)rx §s m"PAd ﬁgsmsr}ﬁig \br ds@lngpsﬂ,én%ime ora

Wwhi chan erodi bl e’layer is P
phmetrtwem accgpipble salbtherepf, dthichgon fhel Q. %ao%rw/ey Qféb%m gosage
folns- 9., gelatin capsules) or conpressed into tablets
to dellver t he appropriate dose of en phri
In gpeerahesimeprethe Pelq org comprfes’ Pyt g%w&% ecgreaP'LﬁBY'ﬁﬂgwe ora
phétitdeewfcalyl sicaptablé 631t therd00-908h v nﬁ&ﬁb@ﬁtﬁllﬁé ocliudbsseatich as
H. & It r
ABas® B0t dgPhRhet, Phlndeion, B JR0% 3t oe gt e
drug EIdaydjnmxynruamlbunﬁnmymmaltb dhheDsramqur tolf e o vihgMIB)drophobic
ba%er suc#1 as E]g m%nostfarg[é iycgry éhbamtug ra\egggkea]s o?n?u?&@%S ATO
(Gavgfosst SADH Mhaihdlc(lﬁﬁﬁuclray h;aiirg)cyptm)yﬂj sethylceHulosee(HPMC),

po%\fﬂn& hﬁg%l%oﬁ%?rgl gfc@iml %ﬁggﬁa ﬁcggﬁft cgﬁﬁyrllef-rt(gf 1§9|llcoat

IR} dlytroxethdatllygese (mag@ﬂquwpth&lcgmb(e\/(ﬁhﬂ@eqratsw ef EMC (e.g.,

. cﬁ«&%ogngmdsgﬁaéﬁcf&idﬁm 5! S Y 868 bht BEMGR! d.yﬁtegf%n@rsuch/as

her pharmaceutical ly acceptable diluent, ahd 0- 59
CT%FW"F\"A’Qﬁ@Eh}H?%t earate or other pharmaceutically

Pefiéis ﬁ&t;ﬁbéa?ed B{l,hhétﬁ&l’ktknotvh €n Qe IDh 8n edepbdry GRIAVA] Slfts are

0 Pt e
PR HARJS LEVF IRLE peREsBIeE Tty 15 TitteRp Pabif G o 80%
of %M{y WEI ghtl). tAll %@aﬂltc hltemnx&ﬂinﬁdlstel&d5%d$ixhhmnhrough an

i d d 0- .
e o P TR Bl e
Kihgdom)| atd subseqagntlfyisphdrenizagioopyr spheroaizee(@altivh Isﬁlelnayimr) The wet

| Si .
pefiRE B e b 3P apiopRa HonBalile ipl il Aot beg ey, The
rewmg] pelietd area:"mpaldo aphengalwhé hevera dimensiopolcwith PAdo 1 3 mm in
déﬁg&?lons to enhance the appearance of the
ormul ati on which conprises 1-10% w w | ow nol ecul ar
Ingeritai emhodmonty A RHi9T coreampyisesed matrizaad peiigijomprising
phgﬁﬁhé’ﬁﬁﬁmf lor 2bkateutEal Qlcéép%% salt'ﬂnerédfc iy 6lirfAth éinbodiments, the
pllasticizer up to 30 10% of its wei and in case_of

mafFix glsp F%Pwaphwlcphﬂwr@hﬁﬂwv%ﬁﬁ¥ RefEPigple galt thereof. In

sePpI@E EMBBdIhIeaB] dnly e pemdtaddnepria ipherdylphfind ofephatiasd@gecally
form In one enbodinent, in addition to the core
conprising phenyl ephrine or a pharnaceutically
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acceptable salt thereof, the conposition further
conpri ses phenyl ephrine or a WO 2007/ 143158
wean/WEAsH7/ 013050 16 . _--pharmaceutically  PCT/US2007/013050
accept abl e-salt thereof- for ..
i medi at e_r el ease. and/ _orone or nore additional
t herapeutic agent(s) for either imediate or sustained
rel ease. In.one enbodinent, in addition to the core
conprisi ng phenyl ephrine or g pharmaceutical ly
acceptabl e salt thereof, the conposition further
mtth saltghqreadn . anoither nr@b@mmamr}oﬁm dhaypateiycpparisey phenylephrine or

E@&ﬂaﬂy%@ée mglggglgggrefopr i mredi ate rel ease and an
ant| I St am ne . 9., _loratadine or desloratadine) for

In onerembedimenieinggdision fndediveringltsayispline or g@harmacguically

acPeidid skt thdrdf ih FIRHiRldGeleilT85E thY fellefcore féqaﬁzhlnﬂe&\/w delliver
erodes upon oral adm nistration therehy

t he
phemylenhring P& pharmaseutically agerptAdle b e(rfeofgn an et dripaeg form. |
lenﬁmf Jin cdrihiPERbATRGRE, R ditidne dewaaﬁg lphe@nbphﬂﬁ& bed
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enbodi nent, the preferred conbination of polyners for
sustained release forms a matrix with the active
agent(s) (i.e., phenylephrine or a pharmaceutically
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addi ti onal therapeutic.agenggs)) di stributed within
the matrix that provides a.zero or near zero order
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Phil&dglphia, PA) or any pharmaceuncally acceptable tableting filler/diluents described in

the Handbook of Pharmaceutical Excipients 4™ edition (Row, Shesheky and Walter,
Pharmaceutical Press); 0-80% agents for controlling the drug release rate, including but not
limited to one or more of the following: hydroxypropylcellulose (HPC), hydroxypropyl
methyl cellulose (HPMC) (e.g., Methocel® K15M, Methocel® K100M, Methocel® K4M
(Dow Corning)), carboxymethylcellulose (CMC) or a salt of CMC (e.g., CMC sodium salt,
CMC calcium salt), and pharmaceutically acceptable hydrophilic polymers; and 0-15 %
magnesium stearate or other equii/alent lubricating agent.

Due to the high water-solubility of phenyléphn'ne, use of a hydrophilic polymer by itself
results in rapid diffusion and release of active agent. To reduce the burst effect of the early

release profile, the aforementioned pharmaceutically acceptable hydrophilic polymer can be
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Car boxynet hyl cel | ul ose NF 250 150 _ 100 200 __ 150 100
wa7®7/1M16% ocrystal | ine Cel l ul ose 20 120 170 17BCRES2087Q13050
145 NF - Colloidal Silicon Dioxide NF55 5 5555
Magnesi um Stearate NF 5. 55 5 5 5 5 Tablet Wi ght
(my) 500 500 500 500 500 500 500 In one preferred
enbodi ment, the total dosage form conprises the
conponents and ranges (% wjy) detailed. belowin
Table 3. Table 3. Conponents Ranges 9% w w
corpbiped, With hn¢ WWGW@@EF@M prlymSis) fingluging bum@rlbwmte ety

A cel@s% Vﬂhtﬂﬁ&lﬁio?’gpacrylﬂz aefl co g@l mefs at 10% Hydr oxypropyl

ul ose -7 5-90 cPs at 2%
In ugrepbedimanyythe pefegied sambygatiqnaf mplymeggpfor sustained release forms a

maMx%ﬂ?fh\é%EfNé dgel%(sﬁ)‘% 1é. Zﬁh@ﬁ,ﬁeﬂ%nébﬁgghmem SREGAMBM Gt
.1 -2 Polyvinyl

thef%zf wdcfent@mlgfy w@r% additaratibarapeutisrageMes)distehed within the

mafrf¥ tﬁaqﬁom@srwee@wﬂeaﬁzee@s@eﬂ BleRéefiad@et dgent(shabl e 4.
Tabl e 4. Conponents % w w _Pheny] ephri ne droclorl

In qpaprefersed PRbRFHr B §pmeiBpian S akioRje G & ggllujoe sodium
saledndm%hkdfyawpp&pylkelmsb ptsdes Mimatdo with3Q0nder cloBdinking
e eI -
pheNylephide’ 2 pRiéuldr3dmbilRCPokiE2 (hé/cOmBiEAon dShydroxypropylcellulose
and carboxymethyl cellulose sodium salt allows for the design of a release profile that is
specific and particular for phenylephrine so that it is completely eroded about 4 to 12 hours
after ingestion. More preferably, the core is cqmplete]y eroded about 4 to 8 hours after
ingestion. | '

In one embodiment, the core comprises: phenylephrine or a pharmaceutically acceptable
salt thereof, optionally microcrystalline cellulose, carboxymethylceullose (CMC) or a salt
thereof (e.g.; sodium or calcium salt of CMCQ), hydroxypropylcellulose, optionally silicon
dioxide colloidal, and magnesium stearate. For example, the core comprises the

components and weight percent ranges detailed below in Table 1.

. Table 1.
Components Weight Percent
: Ranges
Phenylephrine Hydrochloride 1- 50
Microcrystalline Cellulose NF 0-60
Carboxymethylcellulose Sodium or Calcium salt 10 - 60
Hydroxypropylcellulose _ 20 - 40
Silicon Dioxide Colloidal S 0-2
Magnesium Stearate 0.2-2

Exemplary Formulations A-G for extended release phenylephrine core are detailed below in
Table 2.

Table 2.
Exemplary Formulations A-G -
Components . (mg/dose) :
A B C D E F G
Phenylephrine Hydrochloride 20 20 20 20 20 20 20
Hydroxypropyl Cellulose NF 200 200 200 100 100 100 150
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One particularly preferred embodiment of the extended release phenylephrine core is provided in

Table 4.
Table 4.

Components %o wiw
Phenylephrine Hydrochloride USP 4.5
Hydroxypropyl Cellulose NF 300 — 600 5
cPs at 10%

Hydroxypropyl Cellulose NF 150 — 300 5
cPs at 2% '
Carboxymethylcellulose Sodium NF 18
Microcrystalline Cellulose NF 66.5
‘Magnesium Stearate NF 1
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Hydroxypropyl methyl cellulose (HPMC) 4000 1 -80
cps at 2% i.e. Methocel K4M
Poly(ethylene oxide) NF 30 — 1700 cps at 5% i.e. 1-80
POLYOX™ Water-Soluble Resins
Xanthan Gum NF 1-80
Polyvinyl Pyrrolidine 30 — 90 K molecular weight 1-80
or equivalent
Acacia NF 1-80
Guar Gum NF 1-50
10 Likewise, suitable alternative hydrophobic polymers include ethyl.cellulose (Ethocel®)

having various molecular weight, acrylic acid copolymers, pharmaceutical wax, and methyl
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pharmaceutically acceptable salt thereof in an immediate release form, 0-90% (w/w relative
to the dosage form) of one or more pharmaceutical diluent(s) or other phannaceu‘tically
acceptable tableting agent(s). Examples of such tableting agents are microcrystalline
cellulose, starch, pre-gelatinized starch, lactose or other tableting sugars, calcium phosphate
or any other pharmaceutically suitable tableting excipients. _

In one embodiment, the composition further comprises an erodible coating comprising 1 to
25 mg phenylephrine or a pharmaceutically acceptable salt in an immedfate release form, 2-
20% (w/w relative to the dosage form) polyvinyl alcohol or other pharmaceutically
acceptable coating agent. In another embodiment, the composition further comi:rises an
erodible coating comprising 1 to 25 mg phenylephrine or a pharmaceutically acceptable salt
in an immediate release form, 4-8% (w/w relative to the dosage form) polyvinyl alcohol or

other pharmaceutically acceptable coating agent. Examples of pharmaceutically acceptable
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mcorporated by reference :
In one embodxment, the composition further comprises one or more additional therapeutic
agent(s) formulated for immediate and/or sustained release. In one prefeﬁed embodiment,
the one or more additional therapeutic agent(s) is an antihistamine, preferably, loratadine or
desloratadine. Accordingly, in one embodiment, the composition comprises the following
sustained release portion and immediate release portion detailed below in Table 7.
Table 7.

Sustained release core Weight Percent
C Ranges (w/w) of

omponents

: : dosage form

Phenylephrine Hydrochloride - : 1- 50
‘Microcrystalline Cellulose NF - 0-60
Carboxymethylcellulose Sodium or Calcium salt ‘ 10 - 60
Hydroxypropylcellulose = 20 - 40 .
Silicon Dioxide Colloidal 0-2
Magnesium Stearate ' 0.2-2

Exemplary |  Weight
Formulation | Percentages in
(mg/tablet) solution (w/w)

Seal coating (Optional)
Components

Polyethylene Glycol 3350 . 1.67 - 2.28%

Hydroxypropyl methyl cellulose
(HPMC) 5 cps at 2% (e.g., Methocel
E-5 Premium LV) or a polyvinyl
alcohol based polymer (e.g.,
Opadry™ II 85 series, preferably
18422; polyvinyl alcohol-
polyethylene glycol graft copolymer

(e.g., Kollicoat IR)) 8.33 11:36%



Ranges (ng/tablet) (ww) of dosage form
Phenyl ephrine 4-5 22.5 Hydrochl ori de USP

WoRwromIss opyl 4-5 25 WD 2007/ 143158 PCT/ US200¢ DLSBBD013050

23 Cellulose NF 300 - 600 cPs at 10% Hydr oxypr opyl
4-5 25 Cellulose NF 150 - 300 cPs at 2%

Car boxynet hyl cel | ul ose 16-17 90 Sodi um NF

M crocrystalline 60-62 332.5 Cellul ose NF Magnhesi um
Stearate NF 0.9-1 5 Imedigie rel ease Wi ght

Exenpl ary erodible |ayer coating Percent Fornul ation
Conponents Ranges (ng/tablet) (ww) of dnca_g_g_ f-orm

Co phrine 1- I—I}’GF@EH"GH dePersenagesin 4| cohol

Imnégﬁﬂ[ hédSe — m&mal zed 0. Bxemplary opt i o
-10 36- 54 nnl r (mgf let)namlum(wwa:t

Polyethylere GtYG°’(:§35Q8422 ( t P)‘ )3 Nl YAVE h@ﬁ%mqm -

Hygrokymropy) imeatiey] geliidese '

(HPMC) 5 cps at 2% (e g, Methocel
E-5 Premium LV) or a polyvinyl
alcohol based polymer (e.g.,
Opadry™ 1I 85 series, preferably
18422; polyvinyl alcohol-
polyethylene glycol graft copolymer :
(e.g., Kollicoat IR)) 14.6 : 5.38

Loratadine (optional) ' 5 1.84
Opaspray Blue K-1-4108 (optional ’
dye) . _ . 8.2 3.02
Phenylephrine HCI 150 mesh 8-12 3.1-4.22
Immediate release coating total 39.45-43.45 13.28-17.28

. . Exemplary Weight
szn;f:;:;lﬁs(optlonal) Formulation | Percentages in

. (mg/tablet) solution (w/w)

Polyethylene Glycol 400 - 0.75 2.27 -

Hydroxypropyl methyl cellulose
(HPMC) 5 cps at 2% (e.g., Methocel
E-5 Premium LV) or a polyvinyl
alcohol based polymer (e.g.,
Opadry™ 11 85 series, preferably
18422; polyvinyl alcohol-
polyethylene glycol graft copolymer
(e.g., Kollicoat IR)) 3.75 11.37

In another preferred embodiment, the composition comprises the following sustained
release portion and immediate release portion detailed below in Table 8.

Table 8.

Extended release core | Weight | Exemplary
Components Percent | Formulation
Ranges | (mg/tablet)
(w/w)
of
dosage
form
Phenylephrine | 45 225
Hydrochloride USP
Hydroxypropyl 4-5 25
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pharmaceutically acceptable diluent, and 0-5% w w
magnesi um stearate or other 25 pharmaceutically
wa@ewepsabs e | ubricant. In another enbodi nent, PEEUS2007/013050

capsul e conprises pellets as described above, which
pel |l ets conprise phenyl ephrine or a pharmaceutically
acceptable salt thereof, and one or nore additiona
therapeutic agent(s) as well as excipients known in

the art. In one enbodi ment, ,an insoluble casing is

capped by a cap which dlssolves i medi ately 30 upon

- lysolegithim @nd hschhpmhagdwle@xrmmng agylpgpymgqr, apYlglplines and acyl aﬁuno
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' etce rv&‘flér le%bgg)hxgﬁﬁhplﬁ@nganﬂﬁ YEhiR @ﬁ'cémieé RIS AR ﬁ'ﬁ)ﬁures of mono-,

hi ckness erodes over a déSired duration.
di- Epgmlxggn@s cggmsmdme@mw—phqgn-wgy\rfe%acaﬁ%(capryhc capric and launc
ac:ﬁ%détﬁ Y- &Qﬁﬁkne\’é@ag&%éuéaﬂ%ﬂﬁ%?@lé&ﬁ@%ﬂk%&%@h a$?d
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cefvhzyn At Rston {AtY i degativeerigelyedylepesiyqo! gychiagbabrasol”,
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s“‘ﬁ%s& ?‘Hfég %yéls‘l'?°s§w t abl e hydrophilic polyners. The
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T T R
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optional |ayer conprising phenyl ephrine for imrediate
release in the upper tract of the intestines, and an
W@ piorosEF8 second coating (e.g., an enteric coaPCTy$2007/013050
Preferably, the colon specific |ayer is degradable at
the colonic pH of about 5.7 to about 6.8. The
formulation may further conprise a top coating to
enhance the palatability of the formulation which top
30 coating optlonally may al§o be an active coating
. conpri sing phenyl ephrine fofimediate release. Such
me@y1RNPIBSH (FPMICY] pblyViay BalésholKulieccaolR, hmex)pnﬁtmecbnulose (CMC)

or eI GANC (e R R RIB P CHAC EREet L% hEERVBRPY PoLlIER

(HPOY, 6HAB! dtheét phanacaticaihesuiable hpdriophijlit @oly mersh 'he iug drsdes over
for

nmul S a conventiona di ate rel o]
b 308 s R ST R T PRESHG oves aby 68 Tpfsort hgestion.
2) pHidependbnt@ydich cbﬂﬂr(bl&ddelhnulalfoyi of phenyl ephrine upon
In %B%ﬁugxgg f t h eéglrgsost]t?on isas ero%glg]%ﬁggélgérgﬂm%@ﬁyle%%e ora
phathdcdutiosihl accqnftﬂﬁ saft theyedfi mg:]dasafd lp‘rdot zecnndn'mnftha! gxistse

chalrz(ljc\éver%lt_ljcﬁ yotBrthe?loéutn? @%iegdzlﬂsx%#?l oY er 'Z&H&a- Qﬂic c%ﬂalﬁon) and

1 Oha 1S € a sul
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predergrrelwploéﬂwemhemm 5o Retd thepresist baerepihefl sl By, "Rl

serRitREPifis HeaMURdt a§RlyRier @139@@9&%&039{ belSH a certam pH value or
hydr oxypropyl nethyl ce | ul

hal at e,
withiER SErBITyRP BT BV eS i S ErS Pbs P’a“'eo%sﬁr%rg’%‘ erodible
layGOEEREaGE 3 EnhaAdedithickiless tolRbRES ftikd mmom dfelrosdm and/or include the
Eudr a |t(rl) L- 100, which. di ssol ves 55 o rB1 tinue
pregerfeg OHPIRCTE FORTES SPTHIE QLT By e’Ef ih e CS@Iondo further co

erdsiost ure. (Rohm Pharma GrbH, Gernany). Another exanpl e

; | . . .
Age B8 G PRS2 RE Y Bl ol PR R S @R B Lo fomach
pHeEX<5.NT whe srhalh hﬂes&he #le. pH Withig aDested dubdPimam iy apPixirhatély 71, while

sy afiange tog LA Toiabal STENAR b PP A8 Tlps. In e

colénOhe pHrWIHM/mé\@eﬂﬁi grdtpolonttenass fiame-8 yo 1-Shhig ngyte pH condition is

susq}f?éﬂn%ﬂj thEfecint. See PLRKY L, DARADLIVEPy PASINSRY(7062-95 ERlIyARugust
I nati on of both these polynmers. The coating is

2099r mul ated with one or nore appropriate plasticizers.

In SRCeMBSdNAEH, BE c&ﬁ;ﬁﬁﬁfohl&gtﬂehﬁreaaaﬁ bdﬁﬂprﬂ;ss d&fowmhpafsﬁlg
known in the art and descr

PhegirRiEpe pr 3 Rhagpapeptiqally ﬂ?ﬁ"ﬂ‘é ﬂﬁo*&&ft raé‘F§" %‘1“"‘?%%%%“ -specific
layﬁﬂér)t:ﬁﬁs'u&tmk lfhe&id)rﬂfﬂﬂﬁbﬁd@blé ﬂrthmé(ﬂbmo pH df labout 5t5air above, an

eformco hen hrrn
op L i RS R PP s B AP SR PP FE bt o e
mteknmag and o apndaal%%n(iwbmnge(k at, an embnc tdatingd dk@fg@bfyoﬁw)colon
T QGLYS al | Ul C

BT OA R B LRl S BCITE £ e Bl
maorrfunhdwpmphsxr n@p eoﬁttmgarb ¢ryiam'ﬁdbppdbﬂablllmmfrth%ﬁ#wulatlwewmm top
ool o PSP X SR AP <l
releem:e Sich aanbadinanp deliyersdoomone tefthrep pulsest wleages hpeny lsphrine at

diffeds dﬁ?e@:&{s (%Qhé/@f t%t ﬂ@é}{énp,ﬂef)ﬁﬁ dédﬁ'cﬁds@ Becibn BPdukh €&iulation

coatl ngs), and nprises

is WEIGH?T‘?SH“I e Bht ‘H’&? '&tf%"‘b“l'%‘% P%*Eﬂ"ée'r%"flﬂamﬁetﬁteafe'ease solid
above pH 6.8. Further, the conposition optionally
conprises a top coating conprising 1-10% w w | ow
nol ecul ar wei ght
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hydr oxypr opyl nethyl cel |l ul ose, polyvinyl alcohol, or
Kollicoat IR, including a plasticizer up to 10% of
w0 e@7mbight , and in case of an active coati ng, PAF/B8200T013050
phenyl ephrine or a 30 pharmaceutically acceptable salt
t hereof per dosage form |In another enbodi nent, the
core of a pharmaceutical conposition of the invention
is a pellet core and conprises pellets conprising
phenyl ephrine or a pharnacegslcally acceptabl e salt
t hereof. Pel|et cores ?ﬂ’ above and

o IogP PIIEh SIS RRIRey o] PR REF PP RIS core o

: éheBQMMS%OQJJM 0%Fhe C(ﬂc?n—ﬁﬁébﬂ'dllmﬂhlay Ip@the cemprisepaniaddisional

|nd|V|du eIIet i ne,or .a
emBE G PREIFp SEGUE it e 0L P Bt b SPppent. te
corp@hd Qﬂﬁoﬁnbﬁal&ﬂhﬂbmﬂ paer(E)ie ericﬁymlated;b)aﬂpémeth coafifig ¢anypirising a
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usqﬂh:ﬁ&yib emmgmesnstsﬁacgradaobmmnhemmmhﬂrs thagH isppelow ZyAn s

ded.5 t h
T
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reval'ent in the colon. Such %%ne is herein referre

(HPMCAS)-" e, Eor-cxpplet T‘H‘“@ﬁi‘}lné)""g ¥ IndFhares 30714 Jan FBoe).
HPAMEAY $&SniterRINR dilable ﬁe&h’e&noéraad%&u&oisquMcws MEYthbghold

pHerﬁX(g)i %}I&%M%y StAEI? étkbgls[lﬂﬂa(:t eé Ip%!& tgég% lf:il@o ioci C)lmokyo Japan)

andiﬁlﬁy Béluseias & combinafiorCdfdduatiesa rpoa,mmmce @Btngo fighmuleted with
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th h
AR RSN AP GAPICLE Han 03001 B e
dosage pqraammecmtanw seljuinse ot pther. Phagaacentinglly agqepiphlegliluent, and 0-
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Q itin sne ac an cer | C
orfafi soinprised A on SRr AR Rredr [0k b Tw Hlor BBl Wight o
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are a tew other exanples. The core conprising

phenyl ephrine is protected fromthe stomach acid by an

enteric coating when 30 necessary, such as when a

pol ysacchari de based coating is used.-
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In anot her enbodi nent, a core of a pharnaceutica
conposition of the invention is a pellet core and
weowpniass pell ets conprising phenyl ephri ne orP@&r/us2007/013050
pharmaceutically acceptable salt thereof. Pellet
cores are described above and exenplified in Figure
1B. In another WD 2007/ 143158 PCT/ US2007/013050 28
- enbodi nent the core-conprises individua
pel I et s- conpri si ng- phenyl ephkine or a
pharmaceutically acceptable salt thereof, to which
empedhlm@ntsthe bhere conprises frslivifdnal pblégtwommisamhmdephﬂm raple
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ibﬁproxam, indoprofen, ketoprofen, loioprofen miroprofen, naproxen, oxaprozin,
piketoprofen, pirprofen, pranoprofen, protizinic acid, suprofen and tiaprofenic acid;
pyrazoles such as difenamizole and epirizole; pyrazolones such as apazone, benzplperylon
feprazone, mofebutazone, morazone, oxyphenbutazone, phenybutazom;,. pipebuzone,

propyphenazone, ramifenazone, suxibuzone and thiazolinobutazone; salicylic acid
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Phenyl ephrine 4-5 22.5 Hydrochl ori de USP
Hydr oxypropyl Cellulose 4-5 25 NF 300 - 600 cPs at

wa s ydsoxypropyl Cellul ose 4-5 25 NF 150 - BODUSH87/013050
at 2% Car boxynet hyl cel | ul ose 16-17 90 Sodi um NF
M crocrystalline Cellul ose 59-61 332.5 NF Magnesi um
Stearate NF 0.9-1 5 |Immediate rel ease Wi ght
Exenpl ary -.erodible |ayer coating Percent Formul ation
Conmponent s Ranges (ng/table@) (ww of dosage form
Lor at adi ne, micronized 0.9-1 5 Phenylephrine 1-2 7.5

----- demwwpws AFEEPRISFEICh PFPIED- wnwl%g@al%ﬂi&?n%cwm

Eeﬂﬁ?fatc( Snfﬂnbsalchélqil}(tzmehéosgﬁF rﬁﬁfclaeﬁl £l c@ salldAate, imidazole
ite) pol yvi nyl alcoho

salwm lyeeﬁap%lé?'mta& gresalagine pizbo i/'%sg%ga o‘a?ﬁﬁ‘yl salicylate,

olsﬁngﬂihé %%Drmwlpﬂmyl Hﬁtil?dlhlcﬂate Qﬂﬂﬁpm&ail&efﬁlaeaaﬁnde, salicylamine
n

o-qsatg‘eeﬂ:ub s@lollgulfgbq thglss‘? at@ an& wfélaql%v mecar%oxam:des such as

droxicam, isoxicam, piroxicam and tenoxicam; others such as y-acetamidocaproic acid, s-
adenosylmethionine, 3-amino-4-hydroxybutyric acid, amixetrine, bendazac, benzydamine,
bucolome, difenpiramide, ditazol, emorfazone, guaiazulene, nabumetoné, nimesulide,
orgotein, oxaceprol, paranyline, perisoxal, pifoxime, proquazone, proxazole and tenidap;
and pharmaceﬁtically acceptable salts thereof; and other analgesics, such as acetaminophen.
The dosage of analgesic and/or antipyretic such as aspirin, acetaminophen, etc. will be
known to those skilled in the art émd can be in the range of 80 mg to 250 mg. The dosage of
NSAID will be known to those skilled in the art and can be in the range of 80 mg to 500
mg.

Exemplary formulations of phenylephrine in combination with loratadine are described
below.

One preferred embodiment is a formulation comprising sustained release of phenylephrine
or a pharmaceutically acceptable salt thereof and immediate release of phenylephrine or a
pharmaceutically acceptable salt thereof and loratadine. For example, the formulation
corhpn'ses an extended release tablet core wherein the components comprise 22.5 mg
phenylephrine hydrochloride and an immediate release active coating encapsulating the core
wherein the components comprise 7.5 mg phenylephrine hydrochloride and 5 mg loratadine
(Table 9). In addition to 22.5 mg phenylephrine hydrochloride, the tablet cor‘e_.components
comprise one or more of the following: hydroxypropyl cé]lulose, carboxymethylcellulose
sodium, microcrystalline cellulose and magnesium stearate. The immediate release coating
components further comprise polyvinyl alcohol as a film forming polymer matrix with
loratadine and phenylephrine or pharmaceutically acceptable phenylephrine salt. A top

coating may further be applied as a seal coating wherein the components comprise

polyvinyl alcohol and may also comprise colorant for appearances. ~
Table 9. _
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Ranges | (mg/tablet)
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WD 2007/ 143158 PCT/ US2007/ 013050 35 Fornul ation |

Formul ation 11 Wi ght Wight Percent Percent Ranges
woranges31s§ W w) of ng/tablet (ww of ng/tabl et PERUSIVATE3050

rel ease | ayer dosage dosage Conponents formform

Phenyl ephrine 3-4 3-4 22.5 22.5 Hydrochl oride

Hydr oxypropyl 20-21 14.5-15.5 125 50 Cellul ose NF

Car boxynet hyl cel | ul ose 29-30 175 1-2 90 Sodi um NF

M crocrystalline 27-28 55- 583 167.5 332.5 Cellul ose

NF Col | oi dal Silicon 0.8:0.94%-0.9 5 0 Dioxide NF

noMigaame mbsexeacu 8 theNbrfike®f Chelifpetsidr. High Sheaﬂ'mstiﬁg and Ultra

ST RO TR T T
agglomemssl Ionitadin®par(iviesdor Stmingres. al redircalaton lngb sheay eystem could
s PRI T rUkg G GEE: Gonpan RukleRh i Fsptigs gontentof
115-239%.. This rnge of pérogritapes Msdreen evadtantd dndeoted succéssBillypn
cor%pgrﬁl]ﬂe ?ablets. Individual loratadine drug particles should be prevalent throughout the
dispersion at this point. This dispersion should then be allowed to mix under low shear to
de-gas for at least 1 hour or until the original solution volume is achieved, before spraying.
The coating dispersion is uniform at this point and subsequently throughout the coating
process. 'Coating continues until the desired weight gain is achieved based on gravimetric
weight measurements. The blue finish coat dispersion is prepared by slowly adding the
Opadry II 85F99001 (blue) to water while mixing continues under low to moderate shear
for at least one hour or until no visible clumps and/or agglomerates exist. A milky, blue
uniform suspension should form with a solids content of approximately 18%. Coating
continues until the desired weight gain is achieved based on gravimetric weight .
measurements. Similar equipment determination, processing parameters and .processing
controls need to be established for the application of this coating dispersion as outlined
above. The tablets are branded with Blue Opacode WB NS-78-10526 as per standard

imprinting techniques so that a trace amount remains on the tablet surface.

- In yet another embodiment, the composition comprises a bi-layer tablet with an immediate

release layer and an extended release layer. In one preferred embodiment, the bi-layer
tablet formulation is compressed together with,ah extended release layer co-mprieing.22.5
mg phenylephrine hydrochloride and an immediate release layer comprising 7.5 mg
phenylephrine hydrochloride and 5 mg loratadine (Table 10). In addition to 22.5 mg
phenylephrine hydrochloride, the extended release layer comprises hydroxypropyl cellulose,
carboxymethylcellulose sodium, microcrystalline cellulose and magnesium stearate. The
immediate release layer comprises microcrystalline cellulose, colloidal sj]icon dioxide,

crospovidone and magnesium stearate forming an immediate release layer with loratadine

'and Phenylephrine and or pharmaceutically acceptable phenylephrine salt. A colorant may .

add for improving the appearance or distinguish two layers.
Table 10.

Exemplary . Exemplary
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tablets with a bi-layer rotary tablet press using deep
cup 7/ 16" round tooling. General process for
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herein, wherein at |east a portion of phenylephrine is
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wap@ongugat ed phenyl ephrine i s bioavail abl e i nP€©S2007/013050
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sugjgft%ll're Pyrclorr} fier?g' guxtagfjerporn édﬁlg{ig‘gtloa}nscifﬁg%r})g%ﬁgI'L?L)fdsany additional

ease ornu adm nt s

- phanmabgegticabagetthat even mhen adm ni stering a

In QE&B%Q&%‘ bfclﬂé fnggﬂg)gslhta'n?eglrﬁs o" B\% ﬂl Y.S&I Ar? %eufoldE H}%amtammg.

r's ate ease portion o

| suﬁhne@bnep\rwlahbty of jphepydenbeine ipn 'mcomhéat% thegappytically active form,

co%ﬁgi}ﬁk gm{nllsrt@l Fri)ytolﬂ'ﬁ aBinf SFhtibR a%ﬂ%ﬂab%cal%ﬁpﬁhﬁ&ﬁﬁ&&ﬁbed
al ways han if _the total . anmoun

hefgine ﬁwe%h?‘q?f’é‘ yertiomof phesyieabireris F‘é‘éﬁbéd f/@rthfr colon. In certain
enfHddinitints, BAcRHju@htdd penylephAndis BesavafbRGH 1hetﬂ1ﬁnfﬁﬂ'bhﬁ6ﬁ: thén 4, 6,

h h
5, Mgk o 54 e B R B Db SO PREIe 3B B O e

foin® bBphephiephHne phduangfiatie inthe plasmaef e sﬁbjecs,Lﬂnp @edferably at more

ni stere he ephr net er.

G PRy S el At 08 b Gt A8 ES Ry A B repepyof his
invemtios thaf the iplasing corgentrkaion g eheamcorb egmdamewiciﬂmnt firereases after
m%&nlﬁ ?E?)élﬁa gn h %rgﬁ:%rﬁ e %&PA&HR §%Ar’l%nrrg)¥ g@%&ﬁ%@éh&ﬂoﬁ tﬂe
inyaptigh, apd thel mmmem pvllaamoumeremrr @ftthqawcemegattd Pmnylephme is
reg:ﬂfe& 'Peéj 486, 8tJ11q 2 %@Jn% l:ﬁ't@nt ﬁﬂ}lﬁfsﬁﬁmu df rﬁﬁ: haxtnli'a%euncal composition.

concenfrat’ion-time curv rom dosi ng or activation to

infinity. In certain enbodinents, the nethods of the

i nvention conprise adm nistering a pharnmaceutical. 25

conposition of the invention to a subject, wherein the

AUCO- 24 val ue for the unconjugated phenylephrine in

the plasma of the subject is at |east 1% of the

AUCO 24 val ue for the total
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phenyl ephrine in the plasma of the subject. In a

preferred enbodi nent, the relative AUCO 24 value for
wao b@70#31681) ugat ed phenyl ephrine is at |east 2,PGr/ug005013050

6, or 7% of the AUCa.24 value for the total

phenyl ephri ne. 30 Anot her aspect of the invention is a

nmet hod of adm ni stering phenyl ephrine to a subject,

conprising orally adm ni stering a pharnaceuti cal

conposition for delivery tosghe colon conprising

phenyl ephrine to the subject, wherein phenylephrine is
Furthereapsasgeqt of thednyegtigmis a rvﬁwewdmwtswmheaywwmy oral
dRifsuaYieh bl PEtdet gr%i)bﬁiﬁn of thi hEoH; ERfd Bfn o RpFe is
y ﬂin‘?l s. WD 2007/ 1%1 PCT/ US2007/ Ollg%SO 39 mﬂaﬁ
Prasgrved,eomapag iRy snyional administration b IYBFHAE FRIFASHOGken

fortuidtion r@kulﬁﬂ@?ﬂ%&ﬁﬁ)ﬂivb@ Bm@i‘rml@ﬂlht}‘ z{mlﬁﬂd:réis%d efflce@\B6T the
currentl %/R avaij | conventi onal zFen yl.ephri ne. or

adﬁ‘ﬁﬁ?‘?fﬁ%@ lf-abvsﬁ 136&'&5{‘ sHpedimspts. S EYPISE SPmpistering

Qﬂiﬁ@&ltfchmbmﬂobn&h ofiihd imlefiforDRithifidl anmbdiad rélbdse cémponent of
CIfIC andtretment re

MEeN r
phSIRRBhE, Ay heray e AP AL sa dapts = I (B WaPTEyed
phétdphrise re‘ﬁt&hltﬁ adéa:st deun Cdolod metﬂiaacxmgbp]admﬂQOnmughbn of the total

BB et B e B R £ .

comparbsoe, thamakigudl a}asm@ ndnctenlnmwbef thy Utnp%umed Iﬂvpylaplyme
rep%gsghtts %Q ﬁ'lantohﬁi gﬁ&ﬂ%a&xrﬂﬁ %ﬂitsma c&r@ng gﬁ tm Jola] allle?@le hrme

articular conpoun is/are In
when mgmmrgh as aft menesnte relqage @mvln@orslpseera admigistrpliam dw)

unﬁémt,&y&% eveh QA¥A mﬂwtermg aQhaldiReSRAPIHSHsftdon of i idéntion

rate of excretion and degradabil|lity. The actual dosage
fuher copprasingsmimyngsliate release Pt piphsaylephuingy the pergeniagept the
acﬁ%ﬂcﬂﬁeﬁﬁﬁgﬂﬁ e ph¥mAeadtiitive! £ thétefohCaldays ]afg@F than if the total

exanp ysician or a har maci st.. The c nts of
amoyyt %&P@m@hﬂawgmn lgﬁ'pﬁdfaéea{e?esfrsfor'aaf'@mm PT 4t i ons,
In Qﬁotlﬁéila@;f&:t ﬁﬂe&n@hﬁds@f@l& inVentioh RI3GIE mdag.gmeatlvmum&nd AUC,

i cation_ ar erein incorporat ref.eren

o« QB ansugteg pF PORRPTng FAmPAEY O G KBRS ‘g&ﬁ‘ﬁﬂ’l‘%&f a
subje@ adininsieled phﬂlylt(phnﬁé UBUCai.;Ils/epzﬁﬁmtthESmhwné 1he edmulative
PR PR 52 B M e S becepaion
tinger @irwed frdmn dosihgorsaztpaicnfto ch boufs gfitdralosiigi hU@mH lamrameter

shgﬁﬂlgrd} Ialmﬁa;cﬁrx%&ﬁa%%n@mm goer gl OftY @a& %%L Lmum@d area

r|ne ow ng study was con
uné%ahq mc«smnph@mcepmfrmdmrappm%émaﬂnw Mﬁeepm

enttodfnients 8@ nidModIBE fhe #\EnGO cdHir?EE atmumstenng a pharmaceutical
non-breast-feedl ng healthy fenal e sugj ects were
&

dosed
coggpptitianefiie wwé'mﬂnéa A rsvm%cth‘ylaﬁf?je fiecheasdalie Jer eupegnivgated
pheMBeghBh®h the Blakhig ofihE hbjedt T\t I&a:plsm bthe (A'lﬁgd.zﬁfﬁﬁlué\for the total

phgli*ﬁffeah%;g"@ﬁ%?%&%f} th SubieFn 1 SETRPES FPPYIERen. e Feltive AUCoz
vah;)édmﬁ&lhwohji@ande bhagl@dnﬁ@.shhleasm nJ :Qm 8] @ of M% of the AUCq ;4 value
Enteri sules (reginen C - eight subjects), all.

0
f°ﬁ'§ﬁl‘%‘fl F%'}yé? B'B%ll ly, after overnight fasting.
Artdilieg hspea'la‘ﬂthbanpseuites i Pineshnd ofadmisiaterifg phérylephtivaito aldibject,

co?né)gg%vg ];I%El%g?ﬁllin?é{ adqr Fgegclé?ncaﬁj_&l oeltibn qgr &hggr?'t{) ﬁlq colon

etermn
cooppsiug phenykghriesolthelsubject, wherein phenylephrine is rcleased in the colon,

thereby achieving a minimal pre-systemic modification of phenylephrine. By minimal it is
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desired | ocation, preparations of reginens A and C
were adm nistered orally with 210 nL 30 water

wo edo7ovaes by a radi ol abel ed drink containi ng 4P@BysS2007/013050
99m Tc- diethyl enetri am nepetaacetic acid (DTPA) in 30
nm. water so that the location of the ingested
materials could be visualized by scintigraphic
i magi ng. EnterionTM capsul es were successfully
activated and phenyl ephrine 49as rel eased in 8 of 9
subjects in regimen A and 6 WO 2007/143158 o

— mep@Tobs 3EDifictboises-tharpsush npdifigfien seen vithyqag) ad@yinigtration of an

imle8RBrefRRCRINEAR 42115610 EorRB RN BNy REhriRYr PharnadButically
unconj %gat ed active form or .a conjugated inactivated

acqeptable spltterepfcempTiiegcaPPositionhdr awi ng venous bl ood
It s‘il%mal a@s% b’étungersl'éod #ata 3&01%510%@ ahe &eatﬂd%ﬁt r%gmﬂengfor ahy partlcular

4, 12, 14, 16 a sul e
AT PN R W LI S st Lt
gehdthiChedlth, B, dtrd¢ Ednitfindtioh hdndthdR@giment, of@l&f&dahf)gl geybician and

w t hin Omnutsat 15 f or
ey ST e RarRLor P PIEE e da ey Fdefigpal herapeuti agent,
thepiBad wphdliddeperd upos vﬂﬁkﬂj pagﬁt\mi coﬂlpdumlmg) @¢iard gpthe @omposition,

thé;agc]rtigﬁy 8{ ‘2‘% sgvx lcgc{:?g{%];oglgﬁf n%} g lpxoavr:!\ llabelPRLcﬁgﬁenc\:%ﬁmq umgs), and
ratp lo€ exdraivinrand degradabiligl ‘l‘he)mntaﬂl éoago smtabbrffot :oslanhect can easily be
oo BPLFL A BASR ond EF RS2 Rpt o ghviin
Phphvmqyskephrl ne detailed in Table 11 below are

ct)Héﬁtrs 3 &, ﬁaﬁm@ BME{R aﬁphc‘aﬁoﬁaﬁﬁtérﬁ uﬂflcaughQ Hi: sci&ifific articles

hows a seri- | oga ) gure 6B shows a
feﬂeteﬁé%(’r anywgere m\ﬂvmgﬁﬁw éseelmfem chsmorﬁtﬁ Backerenge i thir
enfiféty. the plots for_ unconjugated phenyl ephrl ne

enerally overl a ?/ “those for taotal Tﬂ f}rd_*]ng ai
Ths#@"wasemepmeea fxamplagiass grsi e §$l ¢pifhg gigclosed
inR@LYE EThd éXafipled A nba-1GMGh LAl @ik SRITRAYERR Wilh fecbgnize that other

evident in Figure 60%5 charts the nmean Cmax of
embggigpents aaw&ﬁ]"db%r‘tceae ﬁﬁlPiPéldP‘éedl‘“B‘?renyl ephrine

ExpefimsiieiEdamplesdose | evel of 1 ng, followi ng delivery

nyl ephrine to the colon. As
E’ﬁaf"lpllfs* rg’f’%‘é?d\ ﬁgﬁ)‘%ﬁ’ﬁ éé,éh" pl ot for unconjugated
Thelfeliywiep kuiy wa$ ¢®m¢th®to&xdmiredh@ﬂﬁwpem abagrptidrybehayior in GI

trag:t~I elﬂea?tﬁ? h‘l ﬂfe.&d noﬁ%} Xntt r%nabljefs\’ ?J,edplilhgwu% f(l.mgﬂ/smueﬂs were

ours post-dose ntr ast

dopd;dowgh Q) migphenyderhring hyﬁgomcg:@ehgerg@wge gplon via the Enterion™
cagﬁmgfeg&aéneﬂ nmeermbﬁabf ms 1 dg S@da%h xtmt(rb%uﬁai BL ek

| ecline nore gradual are fair constant for ™
subjgctel PElRG PHEY PR hxqf 1°"F‘§b’lelé"eﬂd t%%ﬂ) lon wa the Entypion
caﬁﬁ%ér(?efﬁﬂé{ cdesh) s&%&? I AbisiRefdd Gr8 3aftbr 30erflight fAstiip.

0 05 0. 333
Erfering™ garsiien (Hgmmng caChghieg d i) a%m"ofga%l’ Yt oirye
defiberd abSdékird® 1cdatibh. WithiS the GI3thciUT @ texiikel ticadapsulles3iaB reached a
degi'regdéli<5)ca]t'i'<':%,8 prgpaiﬁio%é §f7 regim]égs A and C were administered orally with 210 mL

water followed by a radiolabeled drink containing 4 MBq 99m-Tc-

- diethylenetriaminepetaacetic acid (DTPA) in 30 mL water so that the location of the

ingested materials could be visualized by scintigraphic imaging. Enterion™ capsules were

successfully activated and phenylephrine was released in 8 of 9 subjects in regimen A and 6
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10 ng Col on (Unconjugated) 0.0586 0.304 0.145 0.125
0.435 0.160 0.187 0.182 Sudafed PETM (Unconj ugat ed)
wO2@78405641 0.431 0.271 0.156 0.0945 0.0779 BOI/OH2007/013050
Col on (Unconjugated) 0.0458 0.0784 0.229 0.242 0. 253
0.348 0.354 0.352 10 ng Col on (Conjugated) 0.0213
0.186 0.301 0.673 1.22 1.80 1.97 Sudafed PET"
(Conjugated) 5.17 32.1 55.0 56.5 55.2 47.7 38.3 30 ny
Col on (Conjugated) 0.239 0.726 1.07 2.11 3.12 3.79 WO
2007/ 143158 PCT/ US2007/ 0130 41 Mean plasma Tine
of § fubjecs ip ecpiimelo€e Plasma cendentidtiops oBphenglephrir, bath irgarp4

. ““C:If%g‘ﬁ ego | 8 fi TOtggL)c?é ?ag?cﬁnggwgregg r§1 gﬁéeidc%,&ré\é]cé % 34

w1tlidr3®ni20/engm@dd>ma(n"ﬁtdsat9 5188054 S@imite3ard B3.52555.6, #4416, 8.

234k Rt AR AR B ot

intq awbe kprigiaingdithiomg@parin, gentrifpeehwishin(30rTeisHicH alak50@ g for 15
mxr@%{s%h?gg& Eersidst ﬂle%ﬁ%rrga wasanhly 2o ﬂe%?le fin 1&@0 ated
gated) 2.36 2 9125627 2.6 38
andiurgonjugaierhfoses- PR @ plgpaiugated phenylephrine yﬁ%‘f‘%“%’ by
bira Smotl of Bn Beed A arom the aMobnlt
" Zgng](hgo (5) f 5. 51Ju% ng_ﬂ}égiglégat f&\:gf&g anal tyzgdous|Or1':gm}
Ph"dlybif’h‘mfa%sﬁf‘yﬁﬁar macoki netic anal ysis method for the

" Thé RlehiPPhaiith cdBémzBbLE bﬁtota@ﬁﬁ*ell ﬁshﬁlcﬁﬁ)égﬁf&l pliﬂn?.l%ﬁﬂ"mc detailed in

concentratign obser
Taltlf Hé’bf ow aﬁ lg strztt%lem:i:e%e % Cél'i%'ref} 5“(%259 %opvg fa seml-
Iogﬁﬂﬂmﬁd: f)lio@ Bh@Figﬁretd’EslﬂM&ﬂhpar/idlﬁOAZﬂhpugHmeamem hortdEigure 6A
ntrati
ond B, P08 S SR BV B B ot
phdnlyzpbiumcantiarathiodifficutso distivgish: dmedueulaxgy betwaern nowéamb n
con,m%lllé} é%hgit:)}l%%h rnl:/ sZEViJeﬁ[ {ﬂlﬂ re 8&:'&111&?&4;1&9 thel'}ﬁéat'n dn')zfx%f total,

I Oaval ty, shown as Fret |ast in
undoningatgd hed cqrmggatpg@gn)ﬂmnne adjusted to a dose level of 1 mg, following

delivery of 10 mg and 30 mg phenylephnne to the colon. As illustrated in Figure 6A, the
plot for unconjugated phenylephrine from the Sudafed PE™ peaks rapidly and then declines
rapidly to a level below 0.1 ng/ml within the first 4 hours post-dose. In contrast, the plots
for both 10 mg and 30 mg doses of unconjugated phenylephrine delivered to the colon peak
and decline more gradually and are fairly constant for an extended period of time.

Table 11.

Mean plasma Time (hours post-dose)

concentration 0 0.083 0.25 0.5 0.75 1 1.5 2 2.5
10 mg Colon
(Total) 0.205 - 0260 0333 0.746 1.36 1.96 2.13
Sudafed PE™ -
(Total) 5.43 327 554 568 553 47.8 38.3
30 mg Colon : .
(Total) 0335 0945 1.28 244 3.47 ° 4.15
10 mg Colon .
(Unconjugated) 0.0586 0.304 0.145 0.125 0.135 0.160 0.187 0.182
Sudafed PE™
(Unconjugated) 0.278 0.641 0431 0271 0.156 0.0945 0.0779
30 mg Colon C
(Unconjugated) 0.0458 0.0784 0229 0.242 0.253 0.348 0354 0.352
10 mg Colon .
(Conjugated) 0.0213 0.186 0.301 0673 1.22 1.80 1.97
Sudafed PE™
(Conjugated) 5.17 32.1 55.0 56.5 55.2 47.7 38.3
30 mg Colon

(Conjugated) ' 0.239 0.726 1.07 2.11 3.12 3.79
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bi oavai | ability of phenyl ephrine adm nistered to the

colon relative to that adm nistered as an imedi ate
w0 edogasasoral formul ation. The results are shor€I/Us2007/013050

Tables 11, 12, and 13. In addition, the plasna

concentration profiles of total as well as

unconj ugat ed phenyl ephrine 10 are presented

graphically in Figure 6. The plasma concentration of

i medi ate rel ease phenyl ephyiyne formul ation peaked

quickly after oral adn1n|strat|on in about 1.5 hours,

and rapidly dropped to half nmaximal concentration by
"MednpRsmliOUT S K?é’e'ﬁ??*b‘kés 11, (12, and 13). In conparison,
constie¥ey | ephri ne del i vef ed and absor bed t rough t he

“%%Pﬁh“?@bcﬁéﬁ |?§5nai9hunﬁ ont®nt £g i of*i n abBut 6 15
or %5 ho% rrg}o, ssmovw yndecreasing in

t
3mﬁcmmﬁ§?atlon td reach ha maxi mal concentration by
foomexd? hoiffs P1PO nB)!! POf RS PR PG ve 0O
uma@nwmgateﬂuforn1accounted only for a very snal

&}gconj al?e’B of fzbe 9!093”93110%&9%5@ b of idphenylkephri ne,
mfapld reached its maximal plaspe concentration

el el i2Af nat’éd mﬁéﬁ atffi ntt r dff on*Pas al®an
| aeekednt € r2ed eages f orm  Tére pryportt on 20 of the

aELRETLE) uncanj ugaf ed dghenyd epbiol Nescompared e the
Tht @hd werep:hﬂmté(ﬁ@dﬂﬁg aSahdaad phmacommnb alll gsis methbd fopkizesfotlowing

nlert e G2, B, el St ned s (08 LA Bl Co

Tiaf, Qlieahm@tvhayige dhig wias. fantmanﬁiﬁhbﬂq;m thgnghag an@, thag'ea under the
| Stere I N V

conc rg%ﬁloa-tg?e %lweoﬁr%mghghﬁ aJt%Lt?(ﬁ)fiIS %ﬁet nglcpg gtt%f éagféaot@ the area under

theocrdnyeduauompqnc owiverfiosi thSOlg';'chaglﬁvatlhe tat ipfinity; pmwneph«rhmeanon

halP i Ofhe/r éé?fée%of?géélﬁ%oﬁmmlﬁ@?,Hasﬁ},?memﬁ@ nﬁcr,@ghésqne

over tine detecte lasma. In conparlson
bich@aitagilighefnheaylaphiring admsta@mtmﬁhs reloagelppiredo that é‘gﬁ'é“sf‘iﬁed as an

1mBﬁ§1a&qgl%e ofdl Sorffulidcs. HRE RIILIOAL SEbwiinMables l 1,12,and 13. In

enyl ephrine accounted for approxinmately 29 of %@ ine

add-apanhﬂm!eﬁm opegTaton Biebles Of 19131 3m well @s “?‘i%'ga'agt’e

araﬁegeheéd@}@ﬁmay fmgasienatel y 5% of the total
i ne, was.avail able in

TS g GHERYFBIST o HEmGie At PR DBy ot G et ity
aftE:Lk?‘;aWﬁgﬁT(ift;aﬁB;’ih\ gboh? 1. Si‘bgaﬁ indShpidb/ dmm)edfto half maximal :
oSS0 1816 BB AP 0381y PR B
deﬂ&redmdrabsc(rmghmgh Ak ool ré%gtil nemaﬁ)nunr@on(: enation n ahput 6
hOl.HTg§(O éﬁ;} rgk%)%f’%\gg :Lg%vl%ggcgsaggrfq %m%%nt;’asuén gg?ld%clghzﬁgmammal

co(n@:nﬁéliolllby(?))am IRihayrs(ROm=) 0. 875 (0. 0800 2. 50)a 0. 08

Fu e2r8§1e qc@ﬁf&éggt&qom agcoﬁmaa ond li’goa %‘y (ST rrE&@ib)l of'fhe plasma

cogqpnt;‘gthy:pf phenylephripg yvltxcl'ggprylly(rﬁacgyd ity gua((ﬁnaéylaﬁmﬁ concentration

anfl WQH El?’r)nngteé Qheft adMlinistabon Wad dn QmYeaate( rlélésge férh.7 Thé\prdportion
Frel last 9%22.3:t 8,46 20.2:t Nﬁ an Sra&ggz

of the active, unconjugated phenylephrine compared to the total phenylephrine as

available in the plasma over time can be determined by dividing the AUCo. of the

unconjugated phenylephrine by the AUCq, of the total phenylephrine. When 10 mg

phenylephrine was administered in immediate release form, the active unconjugated form of

phenylephrine accounted at most only for approximately 0.5% of the total phenylephrine



10 Table 13. Mean SD val ues of pharnmacoki netic
paraneters for unconjugated Phenyl ephrine Paraneter
waomg4REs col on 10 ng Sudafed PETM 30 ng PE- coP@MUS2007/013050
(Reginmen A) n=8 (Re "nen B) n=9 (Reginen C) n=6 C
(ng/nm.) 0.400 0.454 0.704 0.369 0.468 0.174 T.
(hours) 1.50 (0.250-3.00) a 0.500 (0.250-0.750) 2.25
(0.750-6.03) a Tiag (hours) 0. 0800(0-0. 750). 0.0800
(0.0800-0.250). O (0-0.750 g AUCa24 (n .h/m) 1.58 t
0.915 0.561 t 0.165 5.17:t 1.56 AUCo-, (n h/nL
congentrajion oy dime @tested ip therplasmag An comparisopnihep 10gmg ?ﬁ‘&ﬁw&e)"‘"“e
wasadhiinisiered) byla rbfeate ih -tifeoidii; e aéfiveBuncénj@Batkd fot of E)heﬂylephnne
| ast % 332 't 232 32%,t 140 Medi a § % 15 Ta
scoqupie 05 APTFONARLY 22 hioRia RRCBISPREDS TRENEIED 9V
det&@éal iH gt lﬂﬂsmd)h&ﬁbfbﬁﬁﬁfelm Bammepheaglemﬁ&awvmabmn the
Sudaf ed PET E%B PE- co

3 actiy ‘R@‘ﬁmﬁé ’ﬁgQ RRAVES adﬁ“%’ssef?dqiyn rr?*_e)az%mﬁéf 959
Takié 12. Medv+ $D7va4|lﬁ:sbf phatachikinéti€ paramsfersfodfbt{]13. 00- 16. 0)
Phenylkpfrine( 0. 750-2. 00) a 8.00 (2.50-12.00) a Ti.g

(hours) 0.875 (0.0800-2.50) a 0.0800 (O 0800-0.250) a

[Bhrafibler (0- 1. 50

65 3 114 t K5

6"’”\?5{5@370*' gl 355
%ag' '(ﬁﬁ )é 62—t / , 0‘33600’/1350).
AUCHKs (hg. BmO . J.54637':I28§5 I3 ] siitaﬂ4(range) 20z 52.0
AdcduheSimBt | ohsigf+ s1hen=sme di 291 e 69-elneBise t P D)
SGubafsed PEr m | 9- €514 &S] N rlakA%d B2 @e®t | ojn-57¢d=2)
Freldafp ugat ed hPdmA48phrine | The T annodl 025393 25

*Megiap faig8) 1 s post- dose and the mean Omax val ue was

4=+
o

10 . ;
0. 3%?) /L. The ?g&aé4 val u h %
g;g'sénggmu VS cbmeisrpc pidas B R ilisahea] o
I EE"P s di ng | n the pl asma over tine between the
o R R W T A T WWW
PRERY! ephri ne| haseth Aoads t (RdSniialy M. ah@iedisia C) nos
c.e,r(ﬁghna)l hal T} b.adoe osanged | d0eu00869323 t 0 30462 +RATH S,
Thawersglat a f o M%&t eidD- 39D 090-BAIW 4 ne| HI540-158-69Bade
Bothewnpnt wit hO-PRWB(OOTEDH | I '8 £809;9-250) a 4 |10,(0-0.750) »
HGouznehiml ) . La8£0Q918, . | 65 - .~ 15173156
UCae (neimby 1787 E ) O SE8 S CT T VE9a% e i) T
7 (houds) . 0 . ] B2y O T ML 153'6‘61:‘3)“' i MW%Wa
FEGMC%T O T 1T £332.332 333 + 140
e Median (range) .
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Table 14. Mean + SD values of pharmacokinetic parameters for conjugated
Phenylephrine
Parameter 10 mg PE-colon 10 mg Sudafed PE™ 30 mg PE-colon
(Regimen A) n=8 (Regimen B) n=9 (Regimen C) n=6
Cmax (ng/mL) 3.47+1.58 63.3+274 7.43 + 2:62
Tmax (hours) 6.00 (3.00-16.0) » 1.50 (0.750-2.00) a 8.00 (2.50-12.00) »
Tiag (hours) 0.875 (0.0800-2.50) a 0.0800 (0.0800-0.250) » | 0.750 (0-1.50) a
AUCo-24 (ng.h/ml.) 45.2 + 28.3 198 + 65.3 . 114 554
AUCo- (ng.h/mL) 80.9 £ 51.9 (n=5) 200 = 69.7 (n=8) 174 (n=2)
1% (hours) 9.68 + 4.99 (n=5) 2.02 £ 0.747 (n=8) 7.57 (n=2)
Frel last % 21.6+ 8.38 18.5 + 5.98
a Median (range)
20

Administration of the immediate release tablet, Sudafed PE™, resulted in rapid absorption
of unconjugated phenylephrine. The Tmax ranged from 0.25 to 0.75 hours post-dose and the
mean Cpay value was 0.704 + 0.369 ng/mL.. The AUCyp.24 value, showing the total amount
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wolonwenrerss t he AUCa24 val ues for unconjugated PCT/US2007/013050
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ng/ m. and the nmean AUCa24 value was 1.58 t 10 0.915
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exarmned over a 14 hour time period usmg a USP 1 dissolution apparatus set at 75 rpm. The
dissolution study was conducted at 37 °C £0.5 °C with 900 ml water buffered with 0.5 mM

phosphate buffer at pH 7.4. At each time interval, a sample of the solution was analyzed by

HPLC at 215 nm to determine the percent phenylephrine dissolved. The dissolution results,
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USP (no enzymes) for first one hour. After an hour the pH of the medium was raised to pH

an ave

ThegsiFase B3P
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e ERATpRIE

6.8 by adding 250 mL 2.0M Sodium Tri Phosphate solution and the dissolution study was

continued for additional 11 hours. At each time interval, a sample of the solution was

analyzed to determine the percent phenylephrine dissolved. Figure 4 presents the data

graphically.

Example 4. The exemplary formulation detailed in Table 10 was made and the dissolution

profiles determined
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- Table 16.
Ranges for 30 mg PE | Ranges for 60 mg PE
_ dose scenario dose scenario

Portion of dose delivered as 0-15 0-30

immediate release to upper GI

(mg) - IR

Portion of dose delivered as 0-25 - 0-50

sustained release to upper GI

(mg) - SR

Portion of dose delivered to colon | 0-30 0-60

(mg) - Colonic

The results of simulations for a 10 mg immediate release dose of phenylephrine as well as
30 mg phenylephrine dose scenarios covering the ranges detailed in Table 16 are presented
in Table 17 as well as graphically in Figure 7. Based on the results of these simulations, the
preferred embodiment for a 30 mg phenylephrine dose provides the following delivery

profile: about 7.5 mg of phenylephrine delivered in an immediate release form to the upper
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Hg phrrﬁb dose proVi des t féﬁ ﬁ%ﬁﬁ&Elgmg
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29 aSR, and ak §% nm %? phenyl €p r-|ne ellvered t
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10 mg SR + 0.781 0.128 6.0051 2.01
10 mg Colonic
1I0mg IR +
7.5mg SR + 0.774 0.129 6.2558 2.09
12.5 mg Colonic
4mgIR +
13 mg SR + 0.420 0.148 6.5986 2.20
13 mg Colonic
4mglIR +
9.75 mg SR 0.330 0.171 7.4090 248
+ 16.25 mg Colonic
15mg SR + 0.486 0.164 7.1112 2.38
15 mg Colonic
11.5mg SR +
18.5 mg Colonic 0.274 0.186 7.9095 2.64
30 mg Colonic 0.280 0.237 9.3762 3.13
a: Phenylephrine plasma concentration 12 hours after dose administration
b: Reference is Sudafed PE 10 mg tablet given every 4 hours for 12 hours

The results of simulations for a 10 mg immediate release dose of phenylephrine as well as
60 mg phenylephrine dose scenarios covering the ranges detailed in Table 16 are presented
in Table 18 as well as graphically in Figure 8. Based on the results of these simulations, the
preferred embodiment for a 60 mg phenylephrine dose provides the following delivery
profile: about 10 mg of phenylephrine delivered in an immediate release form to the upper
GI tract and the remainder of phenylephrine delivered in a sustained release form to the

upper GI tract and/or colon (e.g., about 20 mg of phenylephrine delivered in a sustained
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1.5472 0.168 12. 2457 2.05 éz ng CoI onic 8ngl R+ 26 ny

SR + 0.689 0.211 14.0798 2. Col oni ¢ 8nyl R+
relebge rmygo B8R upper. Gigaco apg 2ba 36 m7of2>hm5ylc;3mn§ dﬁ’g\’@ﬂ torthe
_colé{[@ SR + 0.892 0.186 14.3403 2.40 30 ng Col onic .23

SR + 0.683 0.276 15.7538 2.63 37 ng Colonic 60 ng

Talgle|18ni ¢ 0. 559 0. 463 18.7524 3.13 a: Phenyl ephrine
prasmeconcentratT om ga—hours af ter
adnministratign b: Reference is Sudaf engggvg,g,bmyt abl &

gi vganfvery 4 heurs fioic,24 houkeic,.; Pcbapafiaiedi mentis
§ﬁ§lE dierein ™ he conpositions conlmx Siidi¥ed PE 10

~—+

SO¥LARAbE N8 QgL Phag/mac elihpARL e BngaRbii! € sal t
thereof in the descriped coreg, | ayer (S(ABOH, s10Pdst/NY
are expected to exhipit plasm concenAU®,L®ef.profil ds

1°ME TR 37 ysnowr |57§1 gureo__&)@nj egee ©. Therelore,
3 etHc—tepechtng .Jf this spect 4 .Ldtl o1 on
30s5 E iSiE din tFe anv6 cap POLZt | cB.744he | nvent ile#6 ;
1 = Ryt thdug—experinentation—to achieve a desiTed |
s el age profille. 1989 200700261581 RIIAUS2007/ 0URE0 48
20ng TR ¥ ,
20 mg SR + 1.562 0.150 11.9906 2.00
20 mg Colonic '
20mg IR + ' .
15 mg SR + 1.5472 0.168 12.2457 : 2.05
25 mg Colonic
8 mgIR + ) : :
26 mg SR + 0.689 0.211 14.0798 2.35
26 mg Colonic ‘
8mglIR + .
19.5 mg SR + 0.660 0.252 14.6707 245
32.5 mg Colonic :
g 0892 | 0186 | 14.3403 2.40
0 mg Colonic
23mg SR+ 0683 | 0276 | 157538 2.63
37 mg Colonic
60 mg Colonic 0.559 0.463 18.7524 - 313

a: Phenylephrine plasma concentration 24 hours after dose administration
b: Reference is Sudafed PE 10 mg tablet given every 4 hours for 24 hours

For embodiments described herein, the compositions comprising phenylephrine or a
pharmaceutically acceptable salt thereof in the described core, layer(vs) and coating are
expected to exhibit plasma concentration profiles such as shown in Figure 7 and Figure 8.

" Therefore, given the specific teaching of this specification one skilled i'n the art can practice

the invention, without undue experimentation, to achieve a desired dosage profile.
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encap

" by @67 bysD e grodibdlper af lpastR hours afte glgestlon by the subject.

10. p h aﬁ??ﬁﬁ%&c@@lllcapmhfoh‘mcd?&ﬁg iFCR i Owﬂraﬂnrfhé-erodlble layer

rther co risin an outer Coat|n q‘l.ﬂl
Wﬁamvre@ahy@eﬁw@w msthyleetigloss: ﬁg'ymy{iﬂa? 103 polyvinyl
alc¥iUEpBiyBthylRBe PIYE& IgrdtO@poli@ner and carboxymethyl cellulose or carboxymethyl

. cellulose sodium salt.

11. The pharmaceutical composition according to Claim 10, wherein the erodile layer
further comprises microcrystalline cellulose. )
12. The pharmaceutical composition according to Claim 1, wherein the erodible layer

partially or completely encapsulates the core.
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- ¥3-a—piepramesceiial tyhpasisiopredording i Claingd, fa
vamg%%yV|nyl al cohol - pol yet hyl ene gl ycol graft:

cont ai ns phenyl ephrine or a pharmaceutically

acceptable salt. 5 15. The pharnaceuti cal conposition
waewondiisgy to Claim 13, wherein the outer coarCTysS1087/013050

an outer coating. 16. The pharmaceutical conposition

according to Claim13, wherein the outer coating

conpri ses phenyl ephrine or a pharmaceutically

acceptabl e salt thereof and polyvinyl alcohol. 10 17.

The phar maceuti cal conp05|t4¢n according to Claim 13,

wherein the.outer coating conprises phenxlephrlne or
era:ﬁdlpn sing an outer

ol ymer. 18. The pharnaceutical conposition
14. ac C]ayemhngnchu@ahpqmggmom@qogxpg torfelaig d 3 wheseip ﬂﬁg)uter coating
et e%ﬁhl‘m%%i’ s\%mnamemye&wﬂm i, &

I cal Y acceptabl e salt thereof; 6-10% -

15. (w/TAae Rbermarenida areRssBron B@f@éﬂ%ﬁﬂ Glaisp 13va‘hlaFf?ibf‘?edﬂ%ﬁf|°9a"“8 is

an (Qngc&(ﬁ,(gw/vw loratadine. 19. The conposition accor di ng
Claim 1, further conprising one or re addi |ona

16. t h@&wewafea@féhfwos‘% aceprling to Claum 43 ‘ﬁheéea uig ceying

| con‘grﬁésnﬂ'lén TEplirifedr aGMBIdc&itR@ 1 OaeeRablEvAlCthastdf indq:wvmyl

erapeutlc agent(s). 20 21. The conposition according
a“@@ ‘Clai m 13, further conprising one or nore additiona
17. t h el‘likﬁﬂ‘nuﬁh&eﬁ@&m t4rfipositida accbiiding tmtplaﬁn {1 B owheacio drechuty coating

corrgﬁléfﬁ YIE’xylleg ‘l?er:'lf%%{{%lp NG %éun%?l?yeacce qalgle ?ﬂﬂheltegﬁgrg%w\)nfyl

alcdmymlyemplewggbolcgnm capglymer. any corrbl nation of two or
18. gtr); e EP ace i]r’c:gﬁ’;sposﬁ)1 I'A@Jo%ﬁ t§ E&fh lng@éihftﬂeo&htér(%anng

n1n|s erein t e conposition
conguispy 1-3&s(w/w) ayuerulecpbme Qr@mbpmcaglqeﬂﬁ agqepighleisple thgreof; 6-10%
(w/Q'g ?Elggﬁgwl&w b se@ﬁ&?ﬁ&? m'u?oﬁ?yngll)t' bgrﬁ}gtwlv@n&a%m@

ecl ayer; wherein upon ingestion by '
19. s ubTheccompiesition Ia@mr@p@m Glpien 1. 4yeher qe@PELBS owraﬂora eFﬁ"Bﬂ“al
the‘g Wic aent&§! On-specific condition in the subject.
e _pharnmaceutical conposition according to Caim &?h
20. Me}‘feei qemBesition peferdipe ol Glagn 4 JRGRT EPBRMFIGE gne o more additional

the g% é% pfic enzyne. WD 2007/143158
P / USZ007/ 013050 50 2 Tg}ﬁgqfrnaceutlcal dditional
r]'oﬁtj.‘s(iop‘fn?ﬁltlge eEﬁO&(?lﬁ% tot a It ﬁ CO%%?% ﬂl‘let ?{ énore aaaitiona

theﬁa@hﬁﬁ:a%eﬁcd)fl c layer corrprl ses one or nore polyners

el.ected from one .
223 N R Aot et 21 o SRS sS4l Blrapeusi
ageat($)ds Grombatdd mkhrdcqm,ttlke cagdible dayat iap outep APALINEY any Combination

[ Il ac, pea starch, anylose, anylose
Of&nugﬁgéthﬁ%Ee and ab conblnatlon of pectin,

23.chi Apbammagretical chmmogition 645yFal edminjitagipn. vhssein thegompagition
coﬁﬂﬁégaceutlcal conposition according to Caim 23,
er

ein the col on-specific :
a) a core comprising phenylephrine or a pharmaceutically acceptable salt thereof; and

b) a colon-specific layer;

wherein upon ingestion by a subject the colon-specific layer degrades by an action of a
colon-specific condition in the subject. | _

24. The pharmaceutical composition according to Claim 23, wherein the colon-specific

condition is a colon-specific enzyme.
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| ayer encapsul ates the core. 27. The conposition
according to Caim23, further conprising an erodible

wo ag0en4316pt i onal | y conpri si ng phenyl ephri ne orP@&r/us2007/013050
pharmaceutically acceptable salt thereof. 10 28. The
conposition according to Caim23 or 27, further
conprising an outer coating. 29. The pharnmaceuti cal
conmposition according to Claim 28, wherein the outer
coating is an enteric .coati s§9- 30. The conposition
according to- Caim 27, wher &'n t he erodi bl e | ayer

25.en c’me;pﬂaahmuﬁm comﬁmrsqoem‘dﬁugao Ciapmr24, Wber8ih thécolon-specific

lay\e\ll},'corng%%gstj c%{llee%g more g or%grtﬁ sglgctgé) Froglrcﬂ'nle o?%[&é]bfsthg g!tolug Qonsmtmg of:

N, N glirpethglacrglapliden yﬂl—ephyliacmlaa_mdqa agiyhc ntad etpsé-tinkddywith azoaromatic

coft C&u%% %R{tﬁsag ash%ll sQaIrch @qu'losp)e rrl'%' &@eﬁ%ﬁ&llﬁl‘o&e aL(ﬁX er.

tlve ayer es t expose t

: combmencatoflpecast, cl@itdwumsi yfdraxylnrepyd seithyiceditlos@Q t he

26 co mfﬂé %ﬁahg?bepéTas c(érH gés%;ctn' ac@&'qm‘éng Sffdxﬁ BNEhoERESRD §615ﬁ-¥1§‘ecnfic

I'ntegrates under a pH condition in
1aypmcemhb¢5th63«2>re The conposition according to O aim 31,
27. wh eﬁ'ﬁé Eb:ﬁﬂlﬁnﬂh' a&Qﬂ&*hg 'td)@lairﬁ 2§ ffﬁﬂhé}QQHJan’ihg ar el%dﬁﬁ’e layer

abou ﬁ'pOSI tion accord g] Claim
opwallmwm%na mnﬂppmmrﬁupbmagewtwaﬂa{ %ﬂfsef? pisplt herest. 7

281 0 §ROWmPYsitfn Becording 1 \€lafR B OF LY, |fo@h6’iQSﬂF}ﬂéxﬂQaﬂ Suter coating.
G aim 31, further conprising an erodibl e

29.enc APSBiEPRIRYtiEA COPRRNATACE P InE 9 AP HEm e guicRGpating is
aneﬁteﬂd;&iaﬁné ayer optl onal | y corrprl sing phenyl ephrine or
rmaceut i cal | % acce sal t. tﬂper eq
FTTRH S0 AL ARG 4 ek A/ o PR
coleﬁn‘pecnfmlagpran out er coating. 30 36 The :
31 e PaT R e ot ErRseh (5 B SER Ao Pk The thmppgiion
compmses:onposi ti on according to CI a| m 31, wherein the

a) gg%%fﬁ%%g@@%%ﬁgﬂ%@&m& a&Bptble Wk thereof; and

b) #pH-sohsativedeyant i cal conposition accor di ng to dains 1,
wh%ﬁem e ﬁlsenilwé H6dr erGRVRS dxpbRhé cdrf Bt £R5IHMrs afier infestion of

ar mebeut | cal ~conposition for oral adm nistration,
th%m&ﬁ%h:e%%%sﬂ“ﬂl on conprises: 5 a) an insol ubl e

wh@ﬂ:‘f’d e pH\t\daﬁJ,ﬁma;a%ohm&éy Bisﬁnecgea'iesr\gmemrpn lc&&fitiéh in the colon.
ornul ati on_conpri sin

hri ne .
32phaf R P BE ﬁﬁr W iherein el o Sitiopfs rgp sbout pH
Smraeoawments and b) a pI ug fitti ng t he insol ubl e

] S LI'E%B V%]og%l%flgsu ?ﬂgtnﬁ g,l %@Iﬂ%u ce:g&d’inotnhlgfrgln%out pH
5. ttorxbew@piet8lent manner. :

34, The composition according to Claim 31, further comprising an erodible layer

35. The
Prerl%)ﬁ.é trancapsulates thé

encapsulating the pH-sensitive layer and the core, the erodible layer optionally comprising
phenylephrine or a pharmaceutically acceptable salt thereof.

35. The composition according to Claim 31 or 34, further comprising an outer coating.
36. The pharmaceutical composition according to Claim 35, wherein the outer coating is
an enteric coating. |

37. The composition according to Claim 31, wherein the pH-sensitive layer encapsulates

the core.
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40. The conposition according to C aim 39, wherein the
plug is expelled fromthe 10 insoluble casing about 5

W eooaheiss 12 hours after ingestion by the subjRCt/US2007/013050
The conposition according to C aim40, wherein the
plug is expelled fromthe casing about 6 to about 8
hours after ingestion by the subject. 42. The
conmposition according to any one of Clains 1, 4, 23,
31 or 39, further conprisigg one or nore additional
therapeutic agent(s)._ 15 43. The conposition according

38.t 0 Thebharmzceulgab eRIPPPSHINS aFOTHIBAC SIAINE | 77apr 31, further-

co&ﬂgﬁ@g% icbatiigdent (s) is selected fromone or nore of
the dgroup consisting of an antihistamne, a

n .
39.anafqhemaceitabamRopyiPR fororal AdmAniFEIOR: WieTR He copRosition
coﬁérﬁkfekzamt ory agent. 44. The conposition according to

alm42, wherein one or nore additional therapeutic..
a) apgiasplplly casings wheraindhetrsoInble fasing SomBPTpsEt %5%@“?85?1100%"&"8
phéhlephhife &?&ﬂ?ﬁﬁhkb&fbaﬂ? G6ePiabR shR tHekedf Bhdicne oMnfire excipiants; and

of more additional therapeuytic .agentéﬁ% i sb.l grﬂqt di ne
b) gplug dicting the HgplHblecpsip Tear BPUPESERN PP {2 G MTREs 1S
expeNBW Boid thOThsalGHIe Cakinintaqirké-dependéht mahaerei N one or nore

addjtional therapeutic ek (s) i.s formi '
400y o Fanpasyigh scipraing fo.CRHR 30 ert oeiR s Bllcl gl fhe
ins3lAbledasing albud A € sbouni? kowasl glitdriingeation hyethe paygct.c 25

age s)._is.faormul ated in. ' 3
a1 ot trinel el he i A6, Fhgih M Chpetl sroblhe
casiniribiou 06 &l abbine keques aifter ingasteomt Hysthe pubjdcor nul ated in t he

er ogi bl : . The dids 69r 4l { RurfeAl M
425, ThpLimpEh socbiaind RERRT CLIAS 1 E 2T A 32
compmsing ede ¢randroadrilienabiierapentivcagePiédi bl e | ayer. 30 50.
a3’herqo %ﬁéshioﬂ R &A% tH ORirh 92 QvRir8n 3 oMhi6leQidBitibha therapeutic

casing further contains one or nore additional . '
agerie} gselaetpd fragene Psoref thergroup aoRFEPE PLAR AERBIREIAG 2Po
andth&idTaft Anti-PhEGHEIHA 4 1¥R-4BIAaFALiANahfaiopy 4g¢hat ed as a

capsule or a tablet. WO 2007/143158 PCT/ USZO%Z/.Ol OFO .
4452 The cqmposiipnIeerding ip Glaus Adi WheTeig oaf gf RPE AR dpgfapeutic
ag&ﬂ@% Q!‘foﬂ%&ﬂﬁefﬁdhﬁe}?ﬁw reIehgf ﬁgﬁut iC agent (S|) isin '

sustai ned re| ease form : armaceutical .... .
45 o B8 FMBRT A ARsHiRe PP 4P SFREGE PHipP R sdgigional therapeuti
agéiftls) 16Q6ratadine vy Hespdrathdige DY imangliae raasefamal | y

acceptabl e salt thereof .j.n _g4Si 4 .. .SUDi .
67 T8 RBRRoR R et g R Clatn o WG OB moehofuH) ifihpeuti
agphenisl fopilatedini the eredibtetlaydre i n pl asma of sai d subject

for it i imI200& Rl 2 additional th '
L0 3 BN DS B EBim R ARnE by RIR spcnp et
agerstsp fornwaredin U8t efodibBdayegher ei n unnet abol i zed _
agPheRyk %ﬁhg&%n deSoriRk SCERRNS 1] WhELADNB oPhofdidditioHi] Béthpeutic

for at least 6 hours after ingestion of the

agemsta) isformygared pythe eredibledpysst . 10 55. The phar maceuti cal

49C AR ichinBkitifn det@tiikg 33 Claienewhersiitat apmbiezadditional therapeutic
aggxt]t(esg ¥s| feoPrElElLtgg in the erodible layer.

50. The composition according to Claim 39, wherein the casing further contains one or

more additional therapeutic agent(s).

51. The compbsition according to Claim 42, wherein the composition is formulated as a

capsule or a tablet.
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is detectable in plasma of said subject for at |east 8

hours after ingestion of the conposition by the
WG aj7aet158 56. The pharnmaceutical conposition oOPCIZUSI0AT/013050

53, wherein unnetabolized phenyl ephrine is detectable

in plasma of said subject for at least 12 hours after

i ngestion of the 15 conposition by the subject. 57.

The pharnmaceutical conposition of Caimb53, wherein

unnet abol i zed phenyl ephrines, is detectable in plasm

of said subject for at |east 16 hours after ingestion
52. of Thheompogitei 4dcordirigyto ClaimsiZpvberein @R or Mege additional therapeutic

rnece ition of Caimb53, wherein
age'RE t'a s“%'?%gJe] gg%’, ephrine 20 is detectable in
53. pl aespimrmhcemacd cgmpps;@fen fuisablg for| asal admpistratigp &0 dgliver
b a%::é i180%e Bt chtBofSilal e dos®; to 2l3Ebject in
pherf)ﬂ%) rrr'%cgﬂ r}‘rﬂg%l{r{r% n oe d ai m053 s;\,‘,'r{:1gqer ein !
necdiiwwphbdicrein gmph@hguze@ nhqrwlsphwse i dpteeteblp imPlFmp PERjEsubject
for ﬁflea§ﬁ3 ﬁoucfk'gg%ﬁ%%é‘sgén @ftthé g&i%osﬁg)g{?@lige;s%%&?fr i ngestion
54. pharrtnm@emacemcab@mmpn ghCleim EP avhpreis, ""m@Pgﬁlﬁ?ﬂtPH%W'ePh"“e
is dGRAS i ﬂ)lgﬁnd Sf safdosruﬂjél:ﬁtaﬁﬁ 1843t 61RburY Bfterdhgds@@BHf the composition
ortion of phenyl ephrine or a pharmaceutically

by the swcabl e salt thereof to the col on of the subject.
55.61. Th-E%aﬁﬁ@EMEwrﬁﬁb@iﬁoﬁ @ﬂQ&&hBBmhaémGlnﬁiembS&ed phenylephrine
is dg;cetfrﬂgflagtt élgse%egg OSI ﬂlé%))f’aéb% Fuur{% agdr ut‘,}‘;gesf’al oSk tggl:ér}{;%sition
bytﬁbawjmeuti cally 30 acceptable salt thereof in a

65U ai ned rel ease in fhe B edSHSH

A

is daeaaum: i'prla.whzeoEsard atubjyct:fonpdsaSt lzahpqrsaﬂqsrmmon of the
contr ki %t d dBiedl so deliver at |least a portion of

pﬂﬁ’é ? ﬁ e oF a pharmaceutically WO 2007/ 143158
57. Pmudmﬂﬁaoenmseommnm@éﬁim@ whereinppaietabplized P&ﬁﬂylephﬂ"e
is det?g ﬁl:% gla%) £8@S§i€d éu%_)et:mr HAPRE 10RGE PhdHigsbiidipdf the/St em -

of 1 | ect harmaceutical conposition
compeisitiah b thegtubiset| adm ni st ration to deliver

58.P E oyl p}?ﬁh‘ﬁéc@@tl&i c@}nmmom ewime3! {vﬁeﬁﬁﬁﬁﬂ{eﬁbbﬁzeﬂqihbnylephnne
ereo In a sing

s dpﬁeqableﬁn plares ef w%ﬁ&eh‘&a Y liaéﬂz%h%!*ﬁl Ffté“ﬁ HP$°H%°'1 @ggle

,gfgs%;,gylt&gunjep{ asma of said subject at about 5 hours,

at about hou at abou at abo
9.at W@eh gom%ctsmog %E?au?%%h\gld?rgm ucr)lrm gz{boi]‘%edﬂ)%g@ephnne
is d&QUtEaBlca:ﬁ pREMA bfj@sd subjecofor atleast 2hhorgs aftezmngvytwm@f the

The pharnmaceutical conposition of Caim
°°'?:Pf’5i i’?’éﬁ’%s“tbhe?conpo& tionis fornulated to deliver

60.at Tiegsaraaqeoti¢al compyisitishef lapHHd, whergin the composition is

0 L %ﬁ&f: dcany h&eptabl
oG 25600, by e S teLdan g
salctberpofsio theorelarf of theasubieet. wherein the core further

61.COMPhd fﬁng&ﬁtlca@ Eoﬂ DY ssti dfof CMmf 93, haie e BERARRIUNSS
hydr oxypr opyl cel ose, carboxynethylcellulose
formulated to also deliver at least a portlon of phenylephrine or a pharmaceuncally

acceptable salt thereof in a sustained release in the upper gastrointestinal system of the
subject.
62. The pharmaceutical composition of Claim 53, wherein the composition is further

formulated to also deliver at least a portion of phenylephrine or a pharmaceutically
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sodium mcrocrystalline cellul ose, and magnesi um
stearate. 66. The pharmaceutical conposition of Caim

wG07mksasei n the erodible ayer. further 15 cR@pPUS®ET013050

one or nore polyvinyl alcohol based polyner(s). 67.

The pharmaceutical conposition of C aim66, wherein

the erodible |layer further conprises |oratadine or

desl orat adi ne. 68. The pharnaceutical conposition of
Gaim1l, wherein the core conpkises the follow ng
conponents: about 4-5% (ww) phenylephrine or a 20
prigeapteble salt therdof imarciopmestidtereicabe inttheewppef gastbintestingl Spsgem of the
(%yy):cthydroxypropyl cel l ul ose 300- 600 cPs at 10%

about 4-5% (W w) hydroxypropyl cellulose 150 - 300 cPs
at63204 Adhennacegtical gompasition seitablsofey erel #rpinisirptigngg deliver

S QHetyTephRhd or ﬁhﬂ%ac’égﬁ&ﬁf%‘égp%le%l@ fHefoY /i Adihg1P 8ose, to a subject in

cel I ul ose about O. nesi um st ear at e;
2 e g0l MHEFEIR Wmespelizedgheny N Rigsma of said subject

C QIEHBES héurs, APMHut & hadis (Ah¥dut 8 BuBhR AN R D hbu(Ejl@ aQEb?nt 16 hours, at
an abou

ph uti cal I accept abl e sal t .t her eof
?‘t}g?‘é @Pwy »orgh ‘Wr #3/ houzs i dpeesionad the fogipgsition by thegubject.
phsar namﬁhmhcﬁﬁfnmg Qsmgdas@t[bnlclff Cldid 57, ﬁﬁere?ﬁhﬁﬁ &bdli\pdshﬁm is.
oho ase 0 r-is.a polyvin .
D Rertlsiod s oot 1 & gpiioD o By leb it bpep gy acceptable
phatmmeﬂlblthmdolmombssmcmn of CI ai m 68, wherein the
e% dl b Or l'?\érgaceugcatl thr;éng?s%lon (o) a1m lfile bout‘iae core furéger compnses one

ne ofr orata
p hamnmpé the following FpmppRentn hzﬁro:c‘}lpmnyl q_elluWSe,roarmxyrhehylcellulose
C 95 WRIdcAR RIS c1biBld, B Alfers fhs: about 22.5
(ﬁlﬁ Q-HP cﬁﬁlﬁr%e&ofla har mac t| c acce tabl e salt

{Tgér eo GMGcezecakgornmtmwé (| 65¢ ¥ ¢r91ndhesers@(9166wr further

CEém se&%oﬁm oRvinyPalV¥Ro? 424 pégrhers).
PCT/ S2007/ 01305 54 hydroxypropy cel'l ul ose 150 -

c PEhephapmacey gl comppsitipn ol syt wherpiadhs erpdible layer further

Seﬁh)bﬂﬁbs P tidinebQUeklomddine. MY M crocrystal line

ﬁ | ul gse,. and about 5 rrgwrm&?ne& um st earate. 72. The
P g‘&R apuaceutial GuNRgs Claimy; 1, whereinyhar gi n t he
e; odl bd;:e ;b@)éeﬁxpﬁﬁﬁiﬁlid @ﬂ&wmkféﬁmf)@ﬂdn&\/\bmt uswmw pBenylephrine or a
about phe ne or a r maceut i cal
o REARTR RS sBHPOIS B0t oD (Vae) Ay Propy! cellulose 300-
P60O/eHsnay 10%) zﬂﬁ)ho‘idﬁﬁ(s&‘d) Wﬂrmmpyv&llufﬁbe 150 - 300 cPs at 2%, about 16-

P?/%@’HR{)M 5% Cgﬁe gl?ul%se SOdl um s9t albmlt75% 61\M1 gw/%v)) Imlcrocrystallmc:

atelllvst, poRbae mmaéwgvmmegmafstemap emymer 74. The
g?g(rjlngtf‘g Ogl%gér 13? T ﬁ%hgés lo»gn I ms\égl?en NQB S - Zt’;]&v/w)

| pheaylgphiring cge pliermiageutically mcpta_lﬂe 7t thessef, elﬁd about 6-10% (w/w)
C&W%l&!&ﬂol%‘s‘&fﬁﬂlﬁgeto daiml, for the manufacture
of a

I canent f'or treatln?thes tons of cold,
i?ﬁl uekheaphagmaceptigal campasition of Claimi68, whareintthespdlyyigyl alcohol based
&tis h Bo | alt:(hﬁ)[ SQlfyethy]@ne gibéo1 gt RpeRAfRENT tO

alm 75, erein the conposition i's suitable for
alfiri nitherpbe v'eme'é%} somepasitigR of Clagm 8 whereip thexsodiblglayer further

comprises about 0.9-1% (w/w) loratadine or desloratadine.

71.  The pharmaceutical composition of Claim 1, wherein the core comprises the
following components: about 22.5 mg phenylephrine or a pharmaceutically acceptable salt
thereof, about 25 mg hydroxypropyl cellulose 300-600 cPs at 10%, about 25 mg
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15 77. Use of phenyl ephrine of a pharmaceutically
acceptable salt thereof for the manufacture of a

wore@7asaresmit suitable for orally adm ni stering PCT/US2007/013050

phenyl ephrine or a pharmaceutically acceptable salt

thereof to a subject, wherein the nmedi canent delivers

at |east a portion of phenylephrine to the col on of

the subject, and wherein the maxi mal concentration of

unconj ugat ed phenyl ephrine incthe plasm of the

subject is reached 20 between about 5 and about 24

hysrexyprdpybeelluthse h5G+ BeQA ¢Rsrat 2%gabonn 80 mgeartbosymethylgeltulose sodium
d Y

Cheladuf 137 Whg rﬁhecagggﬁmmse SRR CORE BRI Qedthe.

uncon ugate en rrne Is reac out
&hd a hamacﬁwla coptnosition gfiFrlaims 1. vgherein thezgodikle dayef comprises

a.e @&)ﬂvﬁﬂ%‘ééxﬂ%n@ﬁm bRty mwﬂﬁéyhhxe wﬁammeﬁnm&tacceptable

her eof or the manuf act ure of a nedi canment

%alﬁ‘f‘%l'ﬁ?fea’fdoqb%‘r%ﬁ'ﬂﬂ&mn& deqhelbased PRIy @ehr i ne or a
Phar MeiHahkatehticaPéoniidkitih 8f Shiirh 72 N\ORR6th thepohninilthR6kol based

erein at | east ortion of hen Iephrlne IS

BRIEBrRIB A PRIy HlesrebPUe iy e BKP AR FORPMIHE ¢ he

ma NC eETHer phaimdtedtical ¢ongpositio of CRirh 12 Whed¢ih theteodible idyer further
at least 0.1 ng/nL at

QDmCP rfse%ach%ﬁ??gi?rflgﬁmgaﬁ‘%ﬁ?ﬁ?é{‘? on of the conposition.
B) 8WUseldfa cumao?mmcdorﬂmgtt? Cllimi IE:&%C mﬁr:ulfmnm h&medicament for
ﬁ? a%‘r‘ig Bﬁr gm 0 s%f g?lﬁ IB.Q r&% p a -ea?lg rhlnlﬁ% 1P§tsulgect in need

herephe corrp05|t| on. 81. The use according to daim

phenwr‘ﬁé Acc nﬁngctgrtﬁ B A whg{éu‘?ﬁle U&BB tH)gl gt ble for

rine I s at east OUt

mlwﬁﬁmwm&wmﬁ b?“f!,h’é% mmsu t| on WO
2007/t pherdy 71‘}1(3;:3‘&5&1%5 a&%ptaﬂ—l@%al'ﬂﬁﬁreof for the

according_to wherein the, concentration of
meRuaetirg of eawd'ﬁﬂeﬁy Pefﬂbh freorally a¢minisiering phenylaphpe o a
;ﬂhﬁhaceﬁndany &Sceﬁlfablg rsalﬁdlta’teﬁf fold s%bje@tj wcaéretxhﬁe ﬁftégiéﬂﬁéﬂt idefivers at
e. use accordin 0 ai m n e
IG5 BAEPH O] DG P TEIR i SIoB T G RSP o] PRREEin dhe paxional
doﬂé&iraﬂorﬂ.oﬂ’\gxéﬁbugﬁted&;bﬁh&leﬁtﬁmb @riths p&%ihe bf the Bubje tis rehdhad
BB SHTRBAL bR ou S dne iR isERCOT i ng Lo Claim

wherei'n t 51 CRWT AR, A5 ﬁgonj ugat ed
18henylhemke agrerdirg tatCldlmaﬁt whersinth¢ miaxiatal plasros cdertoatios of

e A et MRS My gt
agmdwistratigat ed 10 phenyl ephrine is at least | ng/nL at
Aoyl os B%egeﬁﬁeeaf a%mrﬁcéﬁtfc@fé* ﬁ&e,[%mt B thereof for the

composi tion he "use accor Claim8

mnefashye efpmediemaent Flafablfrfowal!me@wm&aps ahenylephnne ora
pmhﬁﬁaéb&mny a&eptsmafsal{ @3%bf B-a3ubj@étvherbindle Rt alpdriAWTS

r .adm nis ?ﬂ‘ on ofm nposition. 87. The use
3 S?Hh“ﬁ'@ i %’S%F’ fiorm ghe HeFEOY RRPRBIE e SSRFBITalpn of
unﬁﬁﬁﬁgat@qﬂledyleﬂﬁma iremy pRsina bNhe isébjédt at £RSE] a0lestOgV Kg/mL at
g out urs af.ter tﬁdm ni srhr ation of the
8 ouﬁ mlstratlon of the’compositio
The use accordmg to Claim 79, wherein the concentration of unconjugated
phenylephrine is at least 0.5 ng/mL at about 6 hours after administration of the composition.
81. The use according to Claim 80, wherein the concentration of unconjugated

phenylephrine is at least 1 ng/mL at about 6 hours after administration of the composition.
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88. The use according to Caim87, wherein the
concentration of unconjugated phenylephrine is at

wo e@gti4056 ng/ nL at about 24 hours after adm nPGL/DSI00TON3050
of the conposition. 20 89. The use according to Claim
88, wherein the concentration of unconjugated
phenyl ephrine is at least | ng/nL at about 24 hours
after adm nistration of the conposition. 90. The use
according to C aim 89, whereindhe concentration of
unconj ugated phenyl ephrine is™at least 2.5 ng/nL at
alB3ut  The heracsordingde Claimi8ij whareinitlenconterttdation of unconjugated

c %Wép”igg is a‘l?ﬁast 2.5 ng/mL at about 6 hours after administration of the composition. '

83. The use according to Claim 79, wherein the concentration of unconjugated
phenylephrine is at least 0.1 ng/mL at about 12 hours after administration of the
composition.

84.  The use according to Claim 83, wherein the concentration of unconjugated
phenylephrine is at least 0.5 ng/mL at about 12 hours after administration of the
composition.

85.  The use according to Claim 84, wherein the concentration of unconjugated

phenylephrine is at least 1 ng/mL at about 12 hours after administration of the composition.

86. The use according to Claim 85, wherein the concentration of unconjugated
phenylephrine is at least 2.5 ng/mL at about 12 hours after administration of the
compositioh.

87. The use according to Claim 79, wherein the concentration of unconjugated
phenylephrine is at least 0.1 ng/mL at about 24 hours after administration of the
composition. ‘

88. The use according to Claim 87, wherein the concentration of unconjugated
phenylephrine is at least 0.5 ng/mL at about 24 hours after administration of the
composition. ‘ |

89. The use according to Claim 88, wherein the concentration of unconjugated

phenylephrine is at least 1 ng/mL at about 24 hours after administration of the composition.

90. The use according to Claim 89, wherein the concentration of unconjugated

phenylephrine is at least 2.5 ng/mL at about 24 hours after administration of the

composition.



