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sust ai ned rel ease pharmaceuti cal dosage form

contai ning the decongestant phenyl ephrine. BACKGROUND
OF THE | NVENTI ON Phenyl ephrine and its

pharmaceutically acceptable salts are recogni zed as
safe and effective nasal decongestants. Conmercially
avail abl e formul ations incl &de nasal jelly, nasa
g: ops, anﬂle SW@&%@ﬂfﬂ?kia@ PHaonatoutical Il\li'slsal
ops or 0- Syn rine S we as
i mredi ate rel eas E‘B%& g%ﬁ%@éﬁan capsul es
(i .e. Sudaf ed PETm or Bimgalagmmequ. Caps) .
Phenyl ephrine or a pharmaceutically acceptable salts

as currently for mIEIROF THOINVENTIQANN ni st er ed
every four hours for the relief of nasal congestion
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decongd%lfh%ﬂ)ﬂh@gmép}ﬁ@et hat can be administered | ess
frequently, for exanpl e, once every eight hours, every

t wel ve hour s ﬁ&% ﬁﬁﬁmﬁﬁfﬁﬁﬁ hours

Sust ai ned reI rons result 1 n a decrease in
the frequency of drug adm nistration thereby
Phenylaphpnoancm gs phammuuww cgertable spltaargiresagmized as safeag effective

nasal dean aeltse ?cﬁggfaﬁqlggllé%r &lgﬂéﬁsaim:luhg%ﬁwﬁéﬂ)’ ‘Basal drops, and

eve lve | ngre lents as corrpare
nasal sp‘rh)U(lteu Aﬂ¢mﬁm®éﬁasah5mpsmmr{q0p$we@bses®d‘ﬁ asgl Jelly) as well as
onv nti1on
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el ease St ens
adminiSe B GFSIPHLI TS S OB O G40 an ATt (BB halt-tife of
phenyl¥BHABI ThiRf t@r@iﬂ'éjﬁeﬁﬂﬁ’dﬁ Bistamdd reﬁas@fcg’miﬂalcﬁﬂ iod phem/lépmnne that
about 35% by wei ght of a pH i ndependent drocol |l oi d h
can be I sHyoA SR TR OB TIEI B GAYSY it SR Gfery ueive hours or

osmblgév& t%eﬁ@%ﬁf‘ﬁf)@rsaffem ed by the varying pH of the
ast¥0|ntest|nal tract. Australian patent application

AU-B 56761/ 86 . di scl oses .exanpl.es o sustalﬂgd re as§ "
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al so descri bes Phenylephrlne as one
constant therapeutic plasma levels of active ingredients as compared to fluctuations seen when
multiple doses of a conventional formulation are given. Sustained drug release may decrease
the severity and frequency of side effects from multiple dosages or from pulsed release

systems.

U.S. Pat. No. 4,792,452 discloses a tablet formulation composed of up to about 45% by weight
of a pH-dependent salt of alginic acid, up to about 35% by weight of a pH-independent
hydrocolloid gelling agent, binder and excipients. Release of the drug is therefore affected by
the varying pH of the gastrointestinal tract. Australian patent application AU-B-56761/ 86
discloses examples of sustained release formulations for aspirin and theophylline including
specific hydroxypropylmethylcelluloses. AU-B-56761/86 also describes phenylephrine as one

of at least twenty-seven drugs or types-of drugs that are typical moisture sensitive drugs. JP



of at |least twenty-seven drugs or types. of drugs that
are typical noisture sensitive drugs. JP WD
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stabilized conpositions of phenyl ephrine containing
car bi noxam ne and various salts. A decongestant is
comonly adm nistered orally in conbination with an
anti histamne for relieving nasal congestion
associated with allergic rhinitis. Antihistamnes with
long half lives conpared t@ phenyl ephrine are known.
2005-60002 Hiddise sl e@B113ea kafipokitiops eNyheaglephri@e contairfing carbinoxamine and
pharmaceutical |y acceptable salt, and the
various §gi{s- hi stanine is a | ong-acting antlhlstan1ne t hen the
dosage form shoul d preferably be desi gned such that
A decortid€tahPRGoRGhoNY adftinidtesédball in sombinater tvith an antihistamine for
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fect”lasts in excess of 24 hrs.
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correspon 3, 326 and
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anuhlst&f]glalf: gffggtr Y%th@ ?s' Qrﬁotﬁg gffg%g&%%g’?&acﬁgs ﬁf; %46 hrg The tablets are
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oral sustained release pharnaceutlcalﬁaggnpos

in U5 (et No oSG2 SRR BBHIAMTE 57 0B OB AL DB EESitFyfhan 24 hrs, and

16t02qqg§g% Lgvagl t thereof over a period of at |east
ei ght hours, "preferably at Ieast 12 hours, nore
preferably at |east 24 hours
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comporsﬂﬁ% tﬁ’&tQHlegﬁa% phehylepRiin &eﬂf)l@diﬁ‘]aﬁélﬁicﬁﬁy la@cibpltz[blélszﬂt thgtedf over a
dose form of a therapeutica ef fecti ve anount

period of at least eight hours, preferably at least 2 hours, more preferably at qeast 24 hours.

It is another object of the invention to provide a pharmaceutical composition that provides for
combined administration in a single dose form of a therapeutically effective amount of
phenylephrine or pharmaceutically acceptable salt thereof and an additional therapeutic

composition, such as an antihistamine, that has a natural half-life longer than phenylephrine.



phenyl ephri ne or pharmaceutically acceptable salt

thereof and an additional therapeutic conposition,
weuadr/iasisan anti hi stam ne, that has a natural Ralfuskiof7e13047

| onger than phenyl ephrine. WO 2007/ 143155

PCT/ US2007/ 013047 3 These and ot her objectives of the

invention are satisfied by the invention described and

cl ai med bel ow, which provides a single dose of

phenyl ephrine to achieve a distribution over at | east

ei ght hours. As described i the exanpl es bel ow, one
These andrdibeti gbiedtives of the invearsivni awe satisfied bydhe Hurptien degcailed gnd

claimed Bélgé(ad%cj] é}%;?{\]'ﬁ:{eg a?sos ?ﬁ gs S [ﬁ%k?%ﬁefa&?tot M§evlesa distribution over at

ate rel ease
least ei g 1R € AB HEaRibGH i@ theadxafrplies tedo, omet @mberdiment of the invention has
A

been dermoRgéiatdeLiR REVIE GAPTEL O0te of RHRBREPPATS PEt &bty 6 vwo doses
of 1mmehi’¥@e efcHse phefﬂéﬂﬂﬂr@tgl%}isat&'ﬁﬁﬂh&lrﬁﬁtet‘mli maidltﬁmmiﬂtyl, formulations

y conprise ‘phenyl ephrine al one o hrine in
prepared:%mmfhaz FQ)ﬁle\AMth?adW stahlst Wﬁﬁé'r%ké{% gé Hegs‘éi%/ﬂ Xars-

€9k Gonedi®h leph
pomula%%ﬁyaéco% g@%@@ﬁg‘:}nﬁk/@&‘n?ﬁ% hﬁg%pghe @Ronedl @henylephrine

in combpratxvm deith additienalpbammacenticalymssyr pEes-iiRclpfimerat hisb?m‘é‘esv

anal esms ang Oglg)sgge for oral adm nistration, the corrp05| tion
& dnpr|3|ng a core conprising phenylephrlne or

pharmaceutically acce table salt t her
sust ai ned releéééwﬁﬂﬁ&- f r|3|ng one

or nore hydrophilic or hydrophoblc polyners out si de

Thus, thEhﬁvétho% prétifed RY R RButidd] thRpofition iR farm of a solid dosage for
rmaceutical conposition fornul ated .for sustained
oral admxeis@asxen BF COMPPEIHEN CPERISSET U8 P?R?Bﬂﬁ‘ﬂ&rﬁ\?‘?‘é‘ﬁﬁ?ﬁ“ﬁ‘ée ora

pharmagegﬁx%alflg %%c?zg) C#b?easc‘ilt LQRE i P WistaiAld Rllele Phabgk SanddafthéScomprising

urran subj ect, the conposition
one or morgpyidsoptyliphehydrephetin polymdss ﬂutélqﬁdh"}/ﬁ%fﬁ mat ri x
conpri sing hydroxypropyl nethylcellul ose, wherein the

inved BRf{tal S PforaiRXed forlsifained release
The invgR Wﬁgﬂ{é’@g@%ﬁ {ifrhalBAital (oot bloriiied for o
of thera@ﬂuiﬁmily@ffecum ahfne'diepmmﬂﬁ dopp far s depsiogishi hauanafigrp single dose is

f
admlnl%ﬁgﬁ) 2 ep}raﬁ egjseg Eil?n s sﬁ(ge i 6(81 Qﬁﬂpﬂéxﬁé gfﬂeerﬂ}?eeﬂmmg within a polymer
matrix Gcﬁfbﬁﬂﬂ;xﬁg hydrokhprt?ghﬁmmyﬂ%(ﬁm]mhwbmpg\ t@e wemposior exhibits a mean

n e .nunman su
AUC a&cggs/&mx 1p ﬁé ﬁlat}]ecr{% R/apéng gc% 5@‘%{%\1 V\E%”&f th@ Ag@é(oahelor Chinax

al ne doses
obtalneﬁfwlﬁ:n&WIﬂiﬁéd of asmddatiémneldiss ecléasefoimatlaten conprisisgd§ mg of

henyl.ephrine i s adm nister
phenqumrﬁéf. a@pgwtaég. E 6*"57%8‘3 8{1’)[ m%nohtglg COE;I%SSI'U%X QRAh{bAS a mean
AUC ah@obdl gl @dhé ﬁﬁm&hl Sﬁlﬁbﬂ&lﬂlu[\&ﬂaﬂm 80%ftot1R6 rapictht iATAC | apd/or Crax

obtameglF\{/gnt tlé\\f/c;i(?,sgg g hr I elm%)gd?ate relegste Hoggﬁltatlgr\{\%!)r\ﬁ%ngﬁlgrl% mg of

phenylephrine is admmlstered.

The invention further provides a pharmaceutical composition formulated for sustained release
of therapeutically effective phenylephrine dose for at least twelve hours after a single dose is
administered to a human subject, the composition comprising phenylephrine within a polymer
matrix comprising hydroxypropyl methylcellulose, wherein the composition exhibits a mean
AUC and/or Cpyy in the human subject equivalent to 50% to 125% of the AUC and/or Cmax

obtained when three doses of a standard immediate release formulation comprising 10 mg of



adm ni stered to a human subject, the conposition

conprising phenyl ephrine within a polyner nmatrix
woaori4sisng hydr oxypropyl mnet hyl cel | ul ose, wheperwskive 013047

conposition exhibits a nean AUC and/or Crax in the

human subj ect equivalent to 50%to 125% of the AUC

and/ or Crmax obtained when three doses of a standard

i mredi ate rel ease formul ati on conprising 10 ng of WD

2007/ 143155 PCT/ US2007/ 013047 4 phenyl ephrine is

adm nistered. In a preferred enbodi nent, the

phenylepfHHIRAS latiirRis@xd. DiTh & prefRad embdoiet/ e cﬁnmosutlnn ekbibits a mean
human subj ect equi val ent _t

AUC angiog oo (i B0 A PIEE SHEFH o e S0R0a 35 o5 eraEding!or Cos

obtained ﬂﬂ@rﬂ 1Bt Eds Lk B8 Siah QA nhd didte ¢8RNl fHIiiGlatiBn GEmPtising 10 mg of
ephrlne I's adm ni stered. The invention al so

Phenykmwmmmlé@énan%ﬁ%%haceut|cal conposition fornul ated for
sustai ned rel ease of therapeutically effective

The inv&?ﬁﬂyahﬁp o'vﬂfés qgﬁﬁnﬁﬁeuﬁéaﬂc@ﬂﬁfositmrfbﬁnﬁl@uﬁ fbpussained release of
ter a ose is ‘admnistered to. a

therapeugigh}lg @ffecwrepke@mbnw dpsedsrpt least iy epiysiopr E%‘HP iaffgr a single dose is
admini sé@r%cﬂiqnc@lnﬁ% ¥£§ Ect mﬁg%ﬁhfﬁ&ﬂ@ﬁ%b&iﬁ?&:ﬁ@’ﬂf&&&?hﬂﬂ& lvithin a polymer

rern the conposition e bits a
matrix cnfermnmmh}/chndmppmwhylﬁeklw@sm wvheeiaihg eempegtien grhahits a mean

AUC antg?c;(r %t oth]e%so/ a fsuﬁa St %}Jg\'ﬁgg{ tBrSO%T%IZWtO@'tH@ﬂU‘@ﬁ{H/or Chax

e T as di ate rel ease fornul ation
obtained odpn issi dng;ei of argtaocﬂardpmmyiﬁa;p relgase fopmulatomremeriggg 10ing of

phenyleﬁﬁﬁﬁg 2 13}%47 g dt&rlggrefcr%}ﬁerﬁﬁgm%h{ R0 ccﬁﬁf%ﬁﬂl&nseﬁnbxts a mean

uman SU ] ect equl val ent
AUC arld2or80%, 0 tHedbbmaf smahr&t éd;iﬁvalndd mrS(I%:m 125t odithee & Uhanr/or Crmax

doses of st a rd | ter
obtained g sct FEPeL 6t A3 ORGSR (Do Qo o B 90 me of
phenylephfink iy &Tthin@steradl.s 0 prOV|des a pharnaceutlca
conp05|t|on conpr|5|ng phenyl ephrine or a

The mvgﬁg?]gal%§ g}rcl?vgs %%ﬁa%%ﬁgge#glggﬁccﬁg‘)émﬁ% {Dnélﬂ%?laenylephrine ora

pharmaé&iRafly tacepradie salathercof & @ sedainnd eelease@ot)(Mreroamx wherein said
exhi bits a mean AUC an

IS 50%
compoHon HECRAARNDEARIFoR CRUNISCAET By A AZE, Cop Which is o
least 50% BR ﬁ{éﬁﬁﬁiikmhnd@mn&%khibﬂﬁd oynivei dﬂiséﬂgoﬂd)ph@‘mf:eutlcal

phenyl ephrine and no sustai ned el ease
compoamomcorpf@@ﬁr& TR mEAfRBETHERETG 1 BO NS R afp e fhatrix. n a

preferr&%ﬂ’xﬁb&ﬁr%@ Qh@s&ﬁp&s@n&\ SHBh 8&ifXBidal drge @ Healﬁyecb‘kuﬁlblts a mean
/or Cmax ch is at | east 80% of the(ge Ab
AUC amh/er &mam’a»@hesmq lB-itStt 88%Rf tbw“i?as“e‘é a9d/of Cmax exhibited by two doses

of a ph%ﬁrga[ncgpggﬁtrc%aﬁ@losﬁgﬂgeﬁﬂafﬂﬁ@ 16 englebfrif® afd no sustained release

_ and no sustaine re ease pol ymer
polymemrgmbatiix. The invention further provides a

phar maceuti cal conposition conprising phenyl ephrine or
The inwention further provides a pharmaceutical composition comprising phenylephrine or a

pharmaceutically acceptable salt thereof in a sustained release polymer matrix, wherein said
composition when administered once to a subject exhibits a mean AUC and/or Cmax Which is at
least 50% of the mean AUC and/or C,,.« exhibited by three doses of a pharmaceutical
composition containing 10 mg of phenylephrine and no sustained release polymer matrix. Ina
preferred embodiment, the composition when administered once to a subject exhibits a mean

AUC and/or C,.x Which is at least 80% of the mean AUC and/or Cpax exhibited by three doses



pharmaceutically acceptable salt thereof in a
sustai ned rel ease polyner matrix, wherein said
woaogagsiss on when adm ni stered once to a subj eBCT/US2007/013047
exhi bits a nean AUC and/or Crax which is at |east 50%
of the nmean AUC and/or Crax exhi bited by three doses
of a pharmaceutical conposition containing 10 ng of
phenyl ephrine and no sustai ned rel ease polymer matri x.
In a preferred enbodi nent, the conposition when
adm ni stered once to a subjéct exhibits a nean AUC
of a phaffdécukicEEbmpatidh dohtahinga@shg 80 phafylépgtainesad ndldBstained release
and/ or Cmax exhi bited by three doses WO 2007/ 143155
polymegpainiys2007/ 013047 5 of a pharnmaceutical conposition
contai ning 10 ng of phenyl ephrine and no sustai ned
The invéfi PRS0 pRAJE¥RY pHaRrhhdeaticdidniposiitn @mnaising phiawylagpbsine or a

phar maceuti cal composition conprjsin henyl ephr.i ne. or. .
pharmal B ULL €21, COTPOSLE LOn. COTRLY 200, BRI R Bhin s
compositbil @hAESahli 828 oRel ¥ EEubB: ek KibitdAGh@rNAS &hd/or Cmax Which is at

co

nposition when admi nistered once to a subLect X
least 508 of thietrsean AB&nansi/sT (ém@l%liﬂb%k}’ i dases 9"? ypharmageytiogho,
compos‘&font &%tm% ﬁf#‘&g%@ Qﬁyl%hrG%MnQ'ﬂcﬁﬁgs&Yneﬁ ldQSESyRkr fhatrix. Ina

pharnaceutlca conposi tion containing 10 ng o .
preferregiranbyddimient, tiee comdpasgicaueheri addinisiered 9acp B § ptiehgrhibits 2 mean

| pref.erte . Aqu!Q dlok 0D, MiBhted by six doses of
AUC_a%\CQ?ﬁ F‘%‘t‘@?lg{ﬂ 130%(:1§ gg%rggg i rent(t:atlérlJ I¢ex i blﬂt s a fean AuC”
a pharmaaceiitiral Comnpositipt kontginag 1@ metofgdenplephtiee Archno Myzined release
and/or Crmax exhibited by six doses of a
BHEV“ébeutical conposition containing 10 ng of
phenyl ephrine and no sustained rel ease polyner .
The inveation furtiEr@rovidesn phpmpoeutivel cpnpRs! ds cnpnsing phenylephrine or a

D&t . L] B hp9sitidR 2% hiREah BEstned release

thageu bcr%g?ﬁag%:éepg |l%(a§1 y%géc?tg’e‘gﬁ%%ﬁ@ﬂé glsitTﬁ)?ﬁer eof, v\,hél rei sn )
of pheriytepheiaafasn theoronepdsitivint whemcatsted with USP sigmdated fintestinal fluid,

henyl ephri fromt c sition n '

so SRR L RO L BB Bkt st
thereofti § fdlea38d PRINS €t pafmhdeatipiienylpephidnneitiin one hour, no more than 60

pharmaceutical ly acceptabl.e salt therepf is release
percenfalght PHE Y FRARIHR RO B BT EPRID oI B FGREL from the
pharmd2@uiidd @oipaEitieH wiltih EQittholfs, hbendrbeimy Sppércard ofthe phenylephrine

phar maceutical |y acceptabl e salt %her&ff IS releaﬁed iti
or pharmasentiqedly asrentable st fezrol dotriesed fiom fieamhpmacsiical composition
within GO0t hdlRs, RS I8 PELrB& Tt ©f e gHenllphahe by peahiacagically

or pharmaceutically acceptable salt thereof is. . 24 h
acceptabit ssgraaf eﬁﬁeﬂer?ée%ﬁamﬁe EhRTRAPULEHhFBEIPORGRN Wit PRout 24 hours.

about 8 hours, and at |east 99 percent of the

phenyl ephri BRIFF PESURIPION OF THRDIAVWINGSsal t

thereof is released fromthe pharnmaceutica

Figure Cé%ﬁ%&%is}b%@l%l&e%ﬁe%%%%e %—IACIrl’%JrBSa tal%& \%gs QVEeSrCaRif l-mrcluggme period.

The dissolution study was conducted with USP simulated intestinal fluid using an USP

polyme

Apparatus II stirring set at 50 rpm. At each time interval, a sample of the solution was analyzed

to determine the percent of phenylephrine HCI dissolved.

Figure 2: Mean plasma concentration over 24 hours from a bioequivalence study comparing a
single dose of 30mg phenylephrine in a tablet according to the invention (Test Product B) to
two 10mg phenylephrine immediate release tablets (Reference Product S) dosed four hours
apart.



Figure 1. Rel ease profile of phenylephrine HCl from a
tabl et was over a 24 hour tinme period. The
wdizemaksiss on st udy was conducted with USP si mnubParas2007/013047
intestinal fluid using an USP Apparatus Il stirring
set at 50 rpm At each tine interval, a sanple of the
sol ution was analyzed to determ ne the percent of
phenyl ephrine HC dissolved. Figure 2: Mean pl asna
concentration over 24 hours from a bi oequi val ence
study conparing a single dése of 30ng phenyl ephrine
Figure 3EBMe’&ntpa>&lnﬁl cldgfééﬂtﬁ'ﬁidig?\te@ ﬁu heutsnrea gf:tmhldg'ﬁe'flnnﬂ@rsoda ¢tom a
) ) to two ng phenyl ephrine i medi ate . .rel eas :
bioequi valgsice sWdy REPHIAERE & Wige dets %)336%% BREIRPTRS dP E%aba%%taarcf‘?rdmg to
the invex}fn?)rg@%y pbaihierB PleldweSEig pRImAphrir ifringidifte JeleMdeanblets
pl asima concentrati on over 24 "hours on a
(ReferemweRrofluy & idoped fous baves aPpdm a  bi oequi val ence st udy
conparing a single does of 30ng phenyl ephrine in a

tabl et aggerAiNED PESCRAFTIONORTHH ENVENTIOM B) to
two 10ng phenyl ephrine i nmedi ate rel ease tablets

(Reference Product S) dosed four hours. apart. T
The prefsmaREPTPORFOIF AT AN B AT TERRE TR i sae

comprism%%‘m SfepAriRB AF ARRaHhicealicABmResptablesaitant lbae bo murofustained
solid dosage conprising phenyl ephrine, or

release pHAMPECOAETERPI HEPRPLEIS ROV CHmPOSHPT e fglegses phenylephrine

over a p?H%El Bk BESht el &t @R $ForE AbMAE Mhelcd@fidiRionvdctbrdexgionhe fivention is
0]

. provide a conposition that re] eases B&eqx%ﬁghrine h
bioequipalent tg apleapiday coTtandssd reledsg dpsage fREPLEHEN QY s apart when

measurfg% gsi tdgﬂ%ﬂ%? g&{lfhe&r%] JsiEin! HUSAH duBfeck$ In a preferred embodiment,

qlf'val'ent to at ast” two standard rel ease dosag?
the inveintionss bioeguwi valent toras deast dipes stangdaed relegss o5 age f@ymg:ﬂﬁ/)@ our hours
nd AUG ru I Ser £‘H;Hi?§" SRS Subjédis. 8n a further
apart WS?%?}(Q??U@%&){@%%%GT %rgecﬁ)tg‘?jdﬁqgeﬁument on | S bi'oe_qLJJi v_sal ent
preferrddaerabodimast, thdwmepas tordancdrdies tuthe intomtige i$ biogguigplganto at least

i ! L an T
i san B B 5, FEERES i B e 2 ane A

serum dMaBfsBrinédnembedjecent , the conposition according to the
invention is bioequivalent to at |east six standard

| ease dosa for ' . ) . ]
s sed BTGl P LA 1N PR R it accorin
to its oAbt SndeASoad arahiagsi.e, 4 compdstionexhibitimghesseay §fe and 125% of
enbodi t, the term bi oegui va [ '
the Con G0 UG AT 5F RUBP QY SO0 S GHen O SR FRAAE U8 form.

conposi tion exhibiting between 80% and 125% of the
Accordiingto areceritdifent sfthe mantiby.sinsamenti gfpherylpphsineds frmylated for

o SR SRR TR LR B G0t rfrs o
releasef@iyA®perdgest fremftbe phirataeeutical composition so that it becomes available
for bio-absorption in the subject, primarily in the gastrointestinal tract of the subject, over a
prolonged period of time, such as about 1 hour to 24 hours or more. In certain embodiments of
the composition of the invention, that period of time will be at least about 8 hours, at least
about 12 hours, or at least about 24 hours. The term sustained release also encompasses what
is otherwise referred to as extended release, controlled release, or sustained delivery. The
release rate of the active agent is primarily controlled by dissolution of the active agent in

gastrointestinal fluid and subsequent diffusion out of the tablet independent of pH, but can also

be influenced by physical processes of disintegration and erosion of the tablet. Due to the



sustained release within a tablet core. As used

herein, the termsustained release refers to release
wohod7nesiast i ve agent from the pharnmaceutical  PCT/US2007/013047

conposition so that it becones available for

bi o- absorption in the subject, primarily in the

gastrointestinal tract of the subject, over a

prol onged period of tinme, such as about 1 hour to 24

hours or nore. In certain enbodinments of the

conposition of the invention, that period of time wll

relatwel?%h&tt h:aﬁélﬁ'é oﬂEl@dﬂylé?phhﬂlé[ therapeutieblvbd setvautork2nthrations, of
or at least a

t T t
phenyloplirite &R PBMPALL et Tlease gy Bty BRI SHE

prolong@d({)&{&?& iRk TRl 4RI a8k dr@thgl t@'tl@@ﬁﬁ'en@ﬁn §Mﬁic&d agiflgle dose of
iver The release rate of the actjve a

phenylepitimrato 40;‘1%’9 aitherrpewtiqiload serym gansantEianRf vgf?rme in a subject
in need g%?e?)tf fhlan GASHde Iﬂé&‘e ﬁidg Rahe §d M & ROGdE Wﬂl@ﬁfﬁeunc effect of

usron out o et I ndependent of pH, but can
phenyleghlsme mbtee |sntmbuehnmawelmpy@fmad embodisrenis ofthis invention,

prons S 008 BRI Pl i tonaion

for at lehgt!s hdurd, e)r(af lqak‘lelmjlhcaph of adeast RBéhmpefrom afingld doss. (e release rate
t f
from th¢ BfLE: BRPETERc R Bitdn DRt b fsbeRo s B fRE KRy profile for

phenyle@¥fihe.aA ctpleigeing @thdgreharophenfyldphnibe hios dififeagrit gelgase rates than
phenyle%cﬁggé,ﬁaéxgﬂpérgg}r? greldgcﬁl%g ctéve{) f:?ovgr%gwu?mgn%% dﬂgé fo Rne invention.

concentration of phenylephrine in a subject in need
Ina preféaeardeeaﬁbdcbmean phait deptethefe usabingfombinatioggvidl ap gdditional active
t her.apeut i o Ghb N
imgreai iy Wt ehE Ep RO AT ey T ERle T ARERN SR RSGE "
antihisthiiifesican 88 of 81 or Hphemgoaisy bmhcrstypa @%tssdmﬁmmmletah@ inhibitors.

tablet to result in a therapeutic 0
The Hi @pHeanisisan ﬁ&%}“ga?f TrOé'a%ﬂ?‘g%“ma?‘% as ‘gﬁph%‘%% yefiminey
chlorpHRAHESIRY, uifeld@ffine br&@bihazihe %rﬁaﬁiﬂ&gﬂ@cﬂm&ne Themizole,
release rate fromthe tablet is |Egependent of

terfenabine. 4n8 IRIAHYe. CEDIRRENET oW~ EEISOY b1 PAEy PIPF | By g ar mot

limitedRQ eé?%l RN Rfnotfifihé Mz AR, Sn@ 48 dih a8k AR BY bERbaiie-release-
glfferent rel ease rates than phenyl ephrine, and
mhlbthlh en@fl@r bubare neblimiteddp < Pwelor conposi ti ons

according to the invention. In a preferred enbodi nment,

If the oghgﬁ‘zylla@{?m {¥edidntlty @ded RasCimlaN@hicd Solubilidy &ﬂphenylephrme it can
tional active ingredient., Wen henyl$ hri ne LS
located pgtinithe RIS 3 1ABIFCu & 1 BADARE PRVEIMATE Lo fgntiolled release. In

additi oﬂﬁ'lt drbb sl AEhRCHe GPAoRA RfivElngREdibid(9haag ‘DcFH gsﬁaﬂf—ﬂfe &rhigdred to

ypes of histamne release inhibitors. H1
phenylamramdsdos'}s sahreguire sgRiroling Tsleaso RUEEAhET| lﬁff‘]e*?ﬁ% At yLapid or

1mmedgit9 Péi%ﬁ)é rafg ﬂh%fxyl n/gm‘l e Qr}@fé'a&@rﬁt RA&usthineAh@NIAIdEsases, the

azl ne, st1ne, doxylam ne, astem zol e,
optlonaleacﬁw ingiredientén dan be decattidrrutsiderdheose ABihe talighnpl es of
H2 ant agoni sts include, but are not limted to,

The co%(gfelthlgqéﬁgt’ cah%tiingfuﬁg 'adfi'iiti%ﬂﬁli iflhdifre pHAFERILEAINY AReptable carrier
es of histam ne-release-

material. The term pharmaceutically acceptable carrier refers to any non-toxic solid, semisolid

or liquid filler, diluent, encapsulating material or formulation auxiliary of any type. Suitable

pharmaceutical carriers are described in Gennaro et al., (1995) Remington's Pharmaceutical

Sciences, Mack Publishing Company. In a preferred embodiment the carrier material

comprises solid pharmaceutical excipients such as starch, cellulose, talc, glucose, lactose,



inhibitors include, but are not limted to, cronolyn.
If the optional active ingredient(s) used has simlar
woaveri4sissubi ity to phenylephrine, it can | oearas2007/013047

within the core of the tablet, i.e., wthin the

pol ymer matrix for controlled release. In additiona
enbodi nents, the optional active ingredient(s) has a

long half-life conpared to phenyl ephrine and does not
require controlled rel ease, but rather is rel eased at

a rapid or immediate rel eaBe while phenyl ephrine is

sucrose, lglagaspEltatics fﬁ:us,tohan@dﬂicatgel nhergnssmhl stexsats, sadiem stearate,

optional active i eq_qut

glycerol ghenastraEAtRSOfiygn f‘ggrlg ?%Br"éaﬁ'% ng h@ﬁ s ﬁ'é c%éﬁ’“%d

embodirfitiOthetotd 6keha ﬁﬂhﬁﬂz@:@@dlcdl RefipoYitioR Mtﬂﬁameeﬁtidheﬂuhy:er comprises
acceptable carrier material. The te

lactose, pivéghrmarbe irany §f iscphasmaseuically AFespiahlt gragdet nelpding for example,
B- lactosg thgfﬁlug oIk, asﬁgﬂo§9¥ﬂdiixoh9&ra{é Al drthinl ih@kncediil Mahbe

ating materral or fornmulation auxiliary of any
lmportailtytpe:onﬁul thalytater qohtentaf thetatgrials aised By the foranaiaen Pfoféla

B f
pharmac§é1t18 ) ccree)g{p%ﬁ}aml?a#gu ercglq'rﬁ%q)o ;gg{r}%ig %ﬂ‘teﬁmathgglg?gfr%?gk%ble or at
least on&tbodthrendr mhee xt:arsr, aad/ onm eonited] micrnbinligs@sthsdiring long term

storage. p%at@g?eclﬁmﬂ%égeasl a (?)usse &‘%%g 8%:1;1%_?[ Z‘%&%‘@ma‘} Bk Pl esed.
PCT/U82007/013047 8 sucrose, gelatin, malt, rice,
The susfaimgdrreleabeapdymei WIDBI’IQEB thfn@@}'ﬁ@ﬁ thﬁﬁagleéwl'mdéox ¥PERYim

methylc&il}l A at Eh?n sr%nt%l ﬁg({ 1% deatgﬁ Egﬁrﬁérrﬁt{l}ebe ﬁl%gérﬂ% GhhRoufefrom about 15%

n a preferred
to 50% qrrbmhbm filom dtuat 20%etosf0% eoptrrefesady floonibays AP Bsiorabent 35%

v on fur
B L R
embodiirRat ofihegnfentiosxasplained Belbaetp@d;ﬁnemlypﬁsombydmxypropyl

a-|l actose, a-|actose drate. [ e
e S <P TSR il L 2y ) g
embodib{t8t, TRE Qiskahdd réfeask polyhiees ﬁl@rdmilﬁﬁécbmtbflaotm as a maJor component

pharnaceuti cal conposition, for

of the tFulflg RS RHIEP I IO ALIoF SHoBSAEPBoY oD by eidle g veropy

methy]ééi‘fﬁiostsnlhﬁ%bgﬁt AR WERNS hydddsllfroplReRGIDE, Abod SI. 8% tal weight of
growmh during long term storage. In those instances,
the tablghimas bedactessr ns of carrier materials may be preferred

The sustai ned rel ease polynmer conprising the core of
ExampleR &f h§BoR Y plopyMMEthPIctRLRRY pol yTRérE YR eﬂndyuieosed irl e present

sustai ned rel ease pol yner nmay be
inventien ahisobipsermulatls tmpn Doyt Ehemist Lor Mihigs [ a3mdsT the brand
name MEOKbcdIDhueh RE eﬂd@(h@@élﬁ(f GOND D OMEhORPK D, MBhdtel ISPSMamt the like.

even nore preferably from about 29%to 31% by wei ght
Hydroxyfprepd meshylegllulggeds plspigons iyPrarei$Fnent of the

i nvention, the sustained rel ease polymer conprises

As an J)éé@l{;%bspé Bf?ﬁﬂlﬂ:r meéHﬁVl ?yﬁl‘dﬁ#‘pﬂﬁ@lédﬁ]ume paDudrs afayaieoised in the
30% by total weig tablet. In a preferred
present invention including, for example those available under the brand names Klucel™ from
Aqualon (Delaware, USA) such as Klucel EXFTM, Klucel JTF™, Klucel HF™, and Nrsso
HPC™ from Nippon Soda Co., Ltd. (Tokyo, Japan), such as HPC-L™, HPC-M™, and the
like. Hydroxypropylcellulose can be present in the compositions of the invention in an amount
up to about 10%, preferably up to about 7.5%, more preferably up to about 4% of the total
weight of the composition. Additional cellulose ethers may be present in the tablet, outside the

core, in addition to hydroxypropylcellulose, such as other water soluble or swellable polymers



enbodi nent, the sustained rel ease polyners are
conbined wth |actose as a maj or conponent of the
woabl7au31sFor exanple, for a tablet conprising abows200063047
by wei ght hydroxypropyl nethylcellul ose and about 4 %
by wei ght hydr oxypropyl cel | ul ose, about 59.5% by
wei ght of the tablet may be | actose. Exanpl es of
hydr oxypropyl nethylcellul ose polyners that nay be
used in the present invention include those avail able
from Dow Chem cal Co. (M chogan, USA) under the brand
mcludm%@ﬂ@u?@éﬁgéﬁ}metﬁx&&llm‘ose Medntioaegunt 2O gavbithguel, guar gum,
Met hocel K15 and the |jke. Hydroxypropyl
karaya givt (g1 BaiEs ek, pbumin gng Msdikes hypromel | ose. As an
exanpl e of a binder material, hydroxypropylcellulose
The dosB HOTRIS ?ac&ﬁ’fﬂlrkgﬁouﬁéﬂllvbﬂué]hhae slahdsa'l(d mhay \Ekagmg rrustomary form for
includin or exanpl e, those avai er. t
oral adm A PGS &5 BEATTIE Pitb HCAREHIES B U SAPEToTEAfample of the
solid doﬁg%@oﬁﬁ iKh HS@#)réa@:dT%lewly@@ e $6rhid aoKbtﬂi@é toHhe& Miveatidn may further
I'sso  HPCTM from N ppon So ., Ltd.
contain stapd\arryl exgipignta Sueipes @Wemﬂ\m‘ﬂaﬂ%ﬁn@“@% age%ﬁea“d antiadherents.
Hydr oxypr opyl cel | ul ose can be present in the
A sustalﬁgﬁpélééste'feﬂﬁulgﬁ of BEtheDttht Rvehfo@hagToMRér comprtse pharmaceutical
about 10% preferably up to about 7.5% nor
additivep iedladiag) Hutget tigited ot lubogyts sy asgpagnesipg) ﬁﬁ?faﬁf cglgipm stearate,
zinc ste&r‘?lfgj gg{vhla% ste%gi@'atcicp ﬂ?hro"g%ﬁétléh Q§§etﬁ§l@ 811§, tARYpdél§ethylene glycol, and

In the tab outsid core, in addition
mineraltog; hpkraiy pmml \@@lopaFweC Cglsets bARICst HiSh RABBIOSS AT Eclatin,

a2 %o 0304 u
s SYBLLL S I L0 ST 5 AR At
glldantsgqsm‘]'l aa«;aljp]a’lal ssxhg@a@gmdq aggmﬂc:gwfacg @ggive Wgsysalca Fnsodlum lauryl
al as |
e, 0 Sy A5 o PR B 62001 T, gt oo
and quar@keargaynoors tonsaity; froserydtoes apd alabdgatsi ﬁ&QlP@mScﬁHCh ag lagtose,
marmmgr gﬁgpabbr%%gggﬁ,p)?yéos& g?alﬁgtgg l_\grgseggg%l[cg&r )b,rhj?ngll scﬁbltol chloride,

sulfate SENPhGPHEE shnbbﬁtotaﬁaﬁﬂgmdﬁlﬁnnmmagnedlmg atnd/ctrmay other
i nvention

furthe tandar eXC]
phamagﬁlgrpaég %lf‘g?%‘f@@ﬁ“hm oseg?fn s%éalmréa\etﬁrt sd.tcngs glgl(é i gﬁa&ih%ﬁ cellulose or
dicalci @A PhBsiks Bisndard'tablés ErdipReAty @heBs tnchatediih &ivinaulatdnstaseording to

présent invention may further conprise pharmaceutica
the invefifin: i ves i ncl udi ng, but not limted to: lubricants

such as magnesium stearate, calciumstearate, zinc
Option&ll £3h&bRnd P @ri)ﬂéb}ﬁ‘trﬁaﬁlistalﬁﬁi thledey (ibkygmnamdcbxcipients may be

converigRqatongrahips by bpmyearipetaniaT st AT Sptss St Riliatiop process
mcludlﬁg ARRKS] 152 Ihe ASe @ URI &mb@EINGRE tablat aiel rﬂanufsrttal’cdlby dry blending

paste, acacia, tragacanth, povidone, |y

(0]

and ErRsE, STt Pl R PE PRI GRER RS By agents
chelatifr@hb&tsl anofhe GRAVed gl Apen@N6r bibLstalilizdtateaiaciciers magnesium

agents such as_ sodi um | aur
stearate, and control of moisture levels in thé granulated/compressed product to prevent
phenylephrine degradation, use of a coated phenylephrine salt or use of a combination
manufacturing process which separates phenylephrine salt from a wet granulation process and
incorporates the active ingredient into the process by dry granulation or mixing. Direct
compression and other conventional methods may be used to form tablets. Optionally, the

blend or the granulated blend may be compressed into a core and coated with a polymeric film.



sul fate, dioctyl sodium sul fosuccinate,
tri et hanol am ne, pol yoxyet hyl ene sorbitan, pol oxal kol ,
wand7guaiss er nary anmoni um sal ts; preservati vespramas2007/013047

stabilizers; excipients such as |actose, mannitol,

gl ucose, fructose, xylose, gal actose, sucrose,

mal t ose, xylitol, sorbitol, chloride, sulfate and

phosphate salts of potassium sodium and nagnesi um

and/ or any other pharmaceutical additives known to

those of skill in the art sWth as mcrocrystalline
Stabilitycfld dégffRtion analysad ainbe pehivsphd aecor@ingrid dntdrmagibhatConference on

exci pients may be included. i.g _for. { LG o A0l
sacron 5o o 5B o B PLAGV R AEAAD s
to simulRRaMY| R RRéieRarsSdfshalf Nigel Hoeleraaplep slayiliey tesdng can be performed at
exci pients may be converfed jnto_granule

b ,
40 degres firdvins bhde TiggNG hupagitysles Ao BIONHTYRE Py Pgﬂl# tzpqdagf} pharmaceutical
storage &f‘}gﬁt%:‘rﬁ ark RALWHIIA ekt W ShpsSorR&icE&hg foth® Rifvention can be
enpbodi nent

, tablets are manufactured by dry,blending
assayed amthegt alh ICH: gwigebnes fiog active Rharmagrusigrlsay pith degradant levels

oh 282510 i Likd di6@fdRitHcaB 88 Ridts, most preferably below
which af:%ef%lg*'i%%&gagﬁ?{é&’ %fg{aﬁw s?: avengi ng agent s? or %t her Y
qualificstiablimitgat i on ai ds such as magnesi um stearate, and

control of nobisture levels in the

The inv%&tgcﬁ}y u%ﬁ??%%ﬁ%ﬂn%%@&ltcc;n‘i)pd%[t?dheégmprising phenylephrine or a

gradation, use of a coated  _ . )
pharmagsweiagll v péaeptable salt thereofsuheseinghe sAHPAELPD gxhibits an sustained release

of phenglg?tilxti?f kdh 69 &%@ﬁﬁn%&%oﬁ%@é@&ﬁﬁ U aMeREd infdstinal fluid. In

om a wet anul'ation process and i ncorporates
this aspedtef alnd inventiomrthel pharmaceutisal pempewides & fepmdlaged such that when
.granul ation .o 1 .Xi . -Direc r h Q2R Mo Rempositi
s R LD R 623t Oosicion o
be anal {eldito dahloyistrathen sublained releatens peaylephitinwifromethd campogition. In one

.conpressed into.a.core and coated .with a._. ' .
embodiFepin B SRS 3] SOBeT ORI Pyt ba s Ay BEL R Fora period of a
least 8 li'%lﬂfs S efd iti@tggxﬁif?ﬁliyﬁ esn bafhade tipe nésstinedtha catal athownttod

nt er nati onal . Caonf er enc . _Har noni zat i (| . .
phenylephzing ag tees digedved Bete ﬁ#%ﬁlﬁtg? f%%stﬁ“ﬁpfﬁlé\% Ogrg%a‘at time period.
In addiftéi2 Uaibddifitd ahé fafk pdidss Alleadtd 2tharg fat REastel Gtaairs aoleast 20

shelf life. For exanple, stability testing can be
hours op et feastrdddhairs: 40 degrees Celsius / 75%rel ative

hum dity for a 3-nonth tine period. Standard
In a prefRé RGBSR theSEMPGaiHOahibitsonstaniee rkleasuofi phehplephrine such

s e TS S S o B Y520 st o

is releaPlPfrBRGEE bhaAhac®Bi e coiipdsitiog vataflonk Byert 6f comice itrtae USP
bel ow reporting limts,

, referab bel ow . . .
simulated dpipptinad i mo meertgan ﬁ@g@rcsweque%asﬁvw%we or pharmaceutically

accept Wakdif ineAdolr Y relidabd fromlthe phEMEHelBBalfcailpdsitioR Wil @Surdours, no
p arnaceutlcaT conposi tion conprising phenyl ephrine or _.
more tizan Yhpereersafthe phenylepbeiepa phamasertsaiyasefptablp splb fhpreof is

releaseh Hor§ %@&?Magéht%m%ﬁési% SRR s HBLRASR at least 99 percent of

the phenylephrine or pharmaceutically acceptable salt thereof is released from the

pharmaceutical composition within about 24 hours.

The subject to whom the composition according to the invention is to be administered is not
restricted. The dosage varies depending on the size and age of the patient, the severity of the

symptoms, and the like. The administration is preferably carried out by adjusting the dosage



of phenyl ephrine fromthe conposition when contacted
with USP sinulated intestinal fluid. In this aspect
wohod7nesisavent i on, the pharnmaceutical conposit POTUSS007/013047

fornul ated such that when tested in in vitro methods
that sinmulate in vivo conditions, the pharmaceutica
conposition can be analyzed to denonstrate a
sust ai ned rel ease of phenyl ephrine fromthe
conposition. In one enbodinent, the pharmaceutica
conposition will provide a Hustained release for a

based ofP®dricRd fAftoRltakdrEmeé adtdaAtbpthosebf drdirtary skiditianhe aatwiich include
can be made that |ess than the tota

t . of :
the subjesisrage S PIEh IV SOBREADANSE <18 BroTFrap ReAdiapidsrn PRy twice

daily. intestinal fluid over that tine period. In additiona
enbodi nents, the tine period is at |east 12 hours, at
| east 16 hours, at | easy ég Eﬁﬁfs or at |east 24
hours. In a preferred e t he composition

exhi bits sustained rel ease of phenyl ephrine such that

‘The pres¥t {fVeRtbNAT11E6red 6§ tlie Rilownty plremyiee ptitdrnatives will be apparent to
phar maceutical ly acgepn?ble sal t %hereoff |s.re“§ased therefore
those skylleshintthe afs Rar HEceRnsidesrd O BLRiP;BHSRPE T oINS NEF 207
the exaﬂ%& afel notitd Be BRsthiRA to $éstidtahethventi@nt i nal fluid, ' no
bre than 60 percent of the phenyl ephrine or
pharmaceutically acceptable salt thereof is rel eased
Exampferﬂni’:hhgt RRanIRGSNL i cal conposition within four hours,
no nore than 90 percent of the phenyl ephrine or
phar maceutical |y acceptable salt thereof is released
A tablef waymage WiRdhe QAN NS SPPERPYEI ti on wit hi n about 8
hours, and at |east 99 percent of the phenyl ephrine
RltRbaidmaouiakeal |y accept abl e gafs mpereof is
rel eased fromthe pharmaceutical conposition within

out 1The subject to e composition
S@%@Fﬁf%ﬁgﬁgfé invention is tg@@g%é mnistered is
not restricted. The dosage varies dependi ng on the
phaglephainead®Cbf the patient, th80fewegrity of the
synptons, and the like. The administration is

ef 2y carried out by adjust he dosage WO
%Wfﬁ%ss PCT/ US2007/ 013047 11 B3€ed on vari ous
factors taken into account by those of ordinary skill
megneguersteargilti ch i ncl ude the SubP€ct's age, weight,
prior dose response, and is preferably adm ni stered

once or twice daily. EXAVPLES ohhe quoes@ipt i nvention
is illustrated by the follow ng exanples. Alternatives

will be apparent to those ski d.j e art and are
" hydrenisoRaresh s bt (RPTEHISSLEE. 3b SeRerl FEHER: 7-12%
hydmm?gg,gpaﬁﬁ&gre_ the exanples are not to be construed to
stfict the invention.

% hydroxypropylcellulose.

Phenylephrine HC1 was passed through a 30 mesh screen. Lactose monohydrate, Methocel
K100M CR, phenylephrine HC], and Klucel EXF were charged into a blender and blended
until uniform. A portion of half of the magnesium stearate was passed through a 30 mesh
screen and added to blender with uniform mixture, and blended for an additional 1-3 minutes.
The resulting mixture was granulated with a roller/compactor, sized with a mill, and blended
for an additional 1-3 minutes. The remaining portion of magnesium stearate was passed

through a 30 mesh screen and blended with the mixture for 1-3 minutes. The mixture was



Exanpl e 1: Tablet fornulation. A tablet was made with

the foll owi ng conponents: |actose nonohydrate 297.5 ng
woORMITaaRlss KLOOM CR 150.0 ng phenyl ephri ne HCPCB@SS00mg13047

Klucel EXF2 20.0 ng magnesium stearate 2.5 ny total:

500.0 nmg 1: hydroxypropyl nethylcellul ose

(hypronel | ose) 2208, 19-24% net hoxyl content, 7-12%

hydr oxypropyl content. 2: hydroxypropyl cel | ul ose.

Phenyl ephrine HO was passed through a 30 nesh screen.

Lact ose nonohydrate, Methocel K100M CR, phenyl ephrine

compress&d intéB1dfd. U @h ak&matepocedat gad entitecpoatitn ofithagnesinin stearate is
blended wuntil uniform A portion of .h

f.pf the .
passed thyigygl 8130 meticsreenAnrhaRzsed LR ihe MPHHLHD Ind gk a single step. The
mixture Eﬁcl;l@\g&d%g 159g@shitPalkd @R8I Bratiilel afe@dthpriested, in@riablet.
ended for an additional 1-3 mnutes. The resulting

m xture was ?r@nul ated with a roller/conpactor, sized
Examplg;2: T abletidissolution prefiéed for an additional 1-3

m nutes. The renai ning portion of magnesi um stearate
The rcle}ﬁ@espm@ﬂphénwfe@ﬂﬁhe HAOGroma abler &rording thErmdplt Wivahstudied

he m xture for_1-3 mnutes. The m xt ur S .
over a 23008 S BSSOPCTRESBES KNP e A DU R ymulated
intestin%?ﬂi@hﬁn% L (8P AppefRal 18 sBFHEARHASCSO fPAe Aidach @inRointdroal, a

magnesi um stearate i s passed through a 30 nes .
sample stthesnlvsing verangbaed & Beierng (g perptch é’hsmélﬁalé?“fihﬁcé dissolved.
. ' sopyture i s blended for 1-3 mnutes
Figure gh%g%rﬁse&tr{%m %‘F‘Eg‘ﬁlg‘nm es are conpressed into a
tablet. Exanple 2: Tablet_ dissoluti 9_ profile. The
rel ease profile ofT"’km%ﬂy'lléﬁﬁ?'l“H@“Llif(ﬂo ‘P‘? om a tabl et
according to Exanple 1 was studied over a 24 hour
tinme period. The dissolution study was conducted with
USP si nul at ed Time €dewmshl 11 uikprerdit Bissahyedsp Appar at us
Il stirring set gt 50 rpm At each tipgsinterval, a
sanpl e of the solution was anal yzed to determ ne the
percent of PhenylZphrine HO dissol ve#27 Figure 1
presents the dat 3 9r aphically. Table Z;sDissolution

Profile
8 83.3
12 94.5
16 99.7
24 103.2

Example 3: Bioequivalence study.

Bioequivalence was studied according to accepted guidelines (see Food and Drug
Administration, Guidance for Industry: Bioavailability and Bioequivalence Studies for Orally
Administered Drug Products — General Considerations, Center for Drug Evaluation and
Rééearch, March 2003; see also Food and Drug Administration, Statistical Approaches to
Establishing Bioequivalence, Center for Drug Evaluation and Research, January 2001). The
study compared a single dose of 30 mg phenylephrine in a tablet according to the invention to
two 10 mg phenylephrine immediate release tablets (Sudafed PE™ Nasal Decongestant Tablets
10 mg) dosed four hours apart. Twenty-four healthy volunteers were enrolled in the study. On
study day 1, subjects were dosed at random with a single oral dose of either the test tablet or

two doses of the comparison tablet. Following a three day washout period, subjects returned



Time (Hours) Percent Dissolved 1 28.5 2 42.7 4 61.5
8 83.3 12 94.5 16 99.7 24 103.2 Exanple 3:
weiewgussal ence study. Bi oequi val ence was st udped/us2007/013047
according to accepted guidelines (see Food and Drug
Adm ni stration, CGuidance for Industry: Bioavailability
and Bi oequi val ence Studies for Orally Adm nistered
Drug Products - Ceneral Considerations, Center for
Drug Eval uation and Research, March 2003; see also
Food and Drug Administratioli Statistical Approaches
and weré @osddswith Itlnesdntemgat&eammnmlpencmdoﬁezmwn Doug mimipistration was

Eval u .Resear ch January 2001). The study
aSS‘Stedéﬁﬂb%‘?%H‘?-ao AMRERL GERET NNy phenyl ephrine in a

tabl et according to the invention to two 10
During @RaydpRriode2) bioedi sahplessloank eattgblat sollQuddfret efEnvubject at

Nasal . Decongest ant Tapl et s.
the follep BRSOl R g T B L ha aP BRI |
adlmmshlaﬁoﬁht@m (Qs 0.95 U0 .T5Y.5L 1.7y 84,3120 MeS, ddBR 6, 4125, 5.5, 5.75, 6,
rand a single aqral gose f elth the te ﬁtoleratedas
7,8, 10; h11d 16y 15, 2oT 1 308 24 rour ONEEp R RURO gl e 8

either a Emgllao‘@rﬁlg;lﬁe bhs 86 nslay heasoauhddageieask tablebpead Bvo 10 mg immediate
returned WO 2007/ 143155 PCT/ US2007/.013047 . 13 g\ nd WPfr e.
release wblrssicqusERRIi ey dosed tRdt (4) Bovr@RpTetienfgministered under fasting

Pds0ieS bFfaphic@Ny W8 Sumiesy SF @t Whdidtical
Condeﬁgﬂ o?%r&{b}? Jr?{sI’I[?e?gfn%ersattu?ea%wat e?, D:jrl ngyeach st ud)(/:

analysigpiepresgntegdn flabled 2stnpl es (6 nl each) were col | ect ed
fromeach subject at the follow ng tine points:
wi thin one hour prior to dosing (0 hour) and after
dosEabla@v Surstmagy obbnel rapsosmed Bhargargkingtic Papameters
1.75, 2, 3, 4, 4.25, 4.5, 4.75, 5, 5.25, 5.5, 5.75, 6,
7, 8, 10 12 14 16 18, 20 22 and 24 hours.

Overall v\

Oretat—1- IC”Engc'gI” 1 | c vva h_(nhkrgh% (fgg el ﬁ]_ﬂle"j[‘rgnsformed

1S f orc our e el eas
Phen? eg)g'r r as two mm;;g |rmed ate rAU€ase tabllets AUCOw
mnse&u:laee

y—desed——tour—4)-—heurs—apart—when
Test Produtiri ni st er gd underg fasting fondit I%’é g Figurgs 2 andgs oo
su

Geometr?é gsent tlhe reSLﬁts gr aphi gal | y. mrary df the
St at | stl cal

Reference Product

80.28 356.81 450.68
Geometric Mean ‘
% Ratio 92.77 9248 86.98
d
90% Confidence (86.22, 99.82) (86.6, 98.76) (80.84, 93.59)

Intervals




analysis is presented in Tables 2-4. Table 2 -
of Ln-Transformed Pharnacoki neti c Paraneters
waneoiriasss or ned Ln- Transf orned Ln- Transf or med PCT/US2007/013047
Phenyl ephrine Cl"aX AUCO_t AUCO_O Test Product 82.83
329.98 392.00 GCeonetric Mean Reference Product 89.28
356.81 450.68 GCeonetric Mean % Ratio 92.77 92.48

86.98 90% Confi dence (86.22, 99.82) (86.6, 98.76)

(80.84, 93.59) Intervals WO 2007/143155

PCT/ US2007/ 013047 14 Tabl d43 - Summary of

Phar macokrangé 8 ¢ Sdaimary ef Bhafthacolingtic Pasantetexs AUCO. t
AUCo.. Test Product 86.26 346.94 412.34 Least

Sunmmar y

Squares Mean Reference Product 92.04 363.35 469.51

Pheny e ca

es Veag_ Y Rati o
(87.22 "0ba_22)

D3. 72 9RU&R,87. 82 | 90% AUCo

101 _17) ( 29
Test Prod@®h. 35) Intervals Table 4 - | Sunmar Phar rmal oki het [
Par anet er s| (cont i $#u2el) $48b4 41234
Least Squares Mean
Reference Product
92.04 363.35 469.51
Least Squares Mean
% Ratio 93.72 95.48 87.82
90% Confidence
(87.22, 100.22) (89.79, 101.17) (80.29, 95.35)
Intervals
Table 4 - Summary of Pharmacokinetic Parameters (continued)
Phenylephrine Tomax™ Ke tin C
Test Product
NA 0.3500 2.09 5.80
Least Squares Mean
Reference Product
NA 0.4802 1.60 5.88
-Least Squares Mean
% Ratio NA 72.89 129.99 98.67
90% Confidence
NA (60.05, 85.72) | (109.4,150.58) | (97.55,99.79)
Intervals

*The p-value for Ty (<0.0001) is based on the Wilcoxon Rank Sum Test

The 90% confidence intervals about the ratio of the test geometric mean to the reference

geometric mean are within the 80% and 125% limits for the pharmacokinetic parameters Cppx,

AUCy.,, and AUC,, of the In-transformed data.




Phenyl ephrine Tinax* ke t1/2 C Test Product NA
0. 3500 2.09 5.80 Least Squares Mean Reference Product
woOlko@/14862 1. 60 5.88 Least Squares Mean Rati op8WUR2008013047

129.99 98.67 90% Confidence NA (60.05, 85.72) (109.4,
150.58) (97.55, 99.79) Interval s *The p-value for
Tmax (<0.0001) is based on the WIcoxon Rank Sum Test
The 90% confidence intervals about the ratio of the
test geonetric nean to the reference geonetric nean
are within the 80% and 125%3 imts for the

Relevan ﬁﬁi&t‘e@%melfﬂdersnﬁfcﬁdmbm\sszamx, AUCo.t, and AUCOD of
the | n-tgansforne at a. 2007/4.14 .
PCT KBz 0B SHB IEPICRRIRB CBYARGY (a IVaFep dhs, fga without
under st ogleAdidtinl ows: Crax Peak drug concentration
obtai ned directly fromthe data w t hout :

i nt ef pol atingho pdik @vhg BofEeriatipg albtaiciidieaniyenimn alid dana
obtained directly fromthe data wthout

i nt er pol atithowt interpgleéiopast neasured pl asma
concentration; the | ast concentratjon bove the |.ower

LOQ f@U a“\hed@stanqyég@_d w@(r’@é{qnﬁ?ntngm; H}jﬂalagrconcentratlon
el i m nat i,8gyd ﬁ\teQOG/Qf‘Eb@{‘foll@Wiﬁé giaegsl fromthe slope of
n_

the drug concentratio i me curve using |inear

r 8%3(3§,3i Ok rinal bf EfinfiRtiof 3418 cBAstBASIEémtiied frofvide slope of
A ™ Area under the concentration-tine curve. from

zero to tthergrug congenteationrtyne By versng lifses eies P ite,

where t iS g1 4A5 bointd B tROLEveW th nmeasurabl e
concentrati on.

AUC,., Area under the concentration-time curve from zero to time t,
calculated by the trapezoidal rule, where t is the last time point with

measurable concentration.

AUC,.. Area under the concentration-time curve from time zero to time
infinity, calculated by the following:
AUC... = AUCq + C/A,
Where C, is the last measurable drug concentration and A, is the

terminal or elimination rate constant.

t, Terminal or elimination half-life of the drug, calculated from the
equation:

ty, = In(2) /A,

Example 4 - Dual release phenylephrine sustained release tablet.

The following example provides a pharmaceutical formulation comprising phenylephrine in
two parts, the first part comprising an immediate release formulation and the second part
comprising between about 18 — 22 mg phenylephrine in a zero order, or near zero order,

sustained release formulation. The immediate released layer could be as active coating or an



AUCo-  Area under the concentration-tinme curve from
time zero to tinme infinity, calculated by the
woabd7oms13g: AUCO__ = AUCO_t + Ct/ XZ Where C i BCTHS2007/013047
| ast neasurabl e drug concentration and X is the
termnal or elimnation rate constant. t,/, Term na
or elimnation half-life of the drug, calculated from
the equation: t./, =1n(2) /XZ Exanple 4 - Dua
rel ease phenyl ephrine sustained rel ease tablet. The
foll owi ng exanpl e provideslé pharmaceutica
1mmed1a{e°1re18dhéi 1a98r SOABN S 61 ﬂh&eﬂbﬁﬁycﬂ esbiieti Mheizero onieapaerogrder sustained

e first part comprisin [ dlat rel.ease
release DPUIORACHY B auFRre T NBCKIB AR/ & B M A DE tlsh

about 18 - 22 ny phenylephrlne in a zero order, or
near zero order, sustained release fornﬂJ t|on The

Accordinglytht apmppsitien sap compase 05 §PUo¥BESLsBpEdyEleass R 87¢

{ g3155 PCT/ US2007/ 013047 16 i nmedi ate
"nnwdwgyrméééggﬁééﬁr of a two or three layered tablet. The
zero or near zero order sustained release portion

.core tablet or as a layer of a two or
S“Stam?‘ﬁfeé%aﬁ §)Pé) 485 ablet. Accordingly, the conposition

can conprise the follow ng sustained rel ease portion

and I
ATTU

nordiat o ol H Py : 3 H
—HEa-are— ereaSe—{ot ton W H{P&I& I{te] pased
portlon:c%ﬂ£ knfer cent Cbnporent ﬁgnges © T

Phenyl ephri Fydrochlorlde 1- |50 MRengex ystallline

Cel lul gse-NE-0-680  Carbexriae

oot UAylrcthyleIIU O OUUIIl.mor
Phenylephing Hyfeoshlorids - 60 Hydr oxypriopyl ceil %(Tose 2( 40

Microcryst fh‘?l@rtelﬂu%'e(i@wl 'ordal 0-2 |MagnespusoStearate 0. 2-
g.g hr ee part Lmediate rele i .

Carboxymethy]cellulose Sodium or Calcium salt 10 -
Hydroxypropylcellulose 20 -40
Silicon Dioxide Colloidal 0-2
Magnesiurh Stearate 0.2-2.0

Three part Immediate released coating:

Part A: Seal Coat:

Target Weight
Target Weight p . )
Component ercentages in
tablet
(g/tablet) solution (w/w)
| Water USP 0.00 0.00

Polyethylene Glycol 3350 1.67 2.28%
Methocel E-5 Premium LV 8.33 11.36%
Totals 10.00 13.64%




Part A: Seal Coat: Target Weight Target Wi ght
Conponent (g/tablet) Percentages in solution (wWw)
woaoer148iSP 0. 00 0. 00 Pol yet hyl ene d ycol 3350 RC®1S2007/013047
2.28% Methocel E-5 PremiumLV 8.33 11.36% Totals
10. 00 13. 64% WD 2007/ 143155 PCT/ US2007/013047 17 Part
B: Active Coat. (Assuming 10 ng PE in coating) Target
Wei ght Target Wi ght Conponent (g/tablet) Percentages
in solution (wWw Water USP 0.00 0.00 Pol yet hyl ene
d ycol 3350 3.65 1.35% Methbcel E-5 Premum LV 14. 60
Part B: AGRMCdatr cAssdimieg 50 @t RE 84 epat@gaspr ay Bl ue K- 1-4108*
8.20 3.02% Phenyl ephrine HCl 150 nesh 10.00 3.69%
Totals 41.45 15.28% Additional information for Active

Coat (B): Potential Ranges f¢r PE Target Wi giifarget Weight
Tar get Wi ght Conponent Per cg¢ntEayast Y ﬁlghég/ta%] et .
sol ut i ofFOORENPheny| ephri ne | HCI (ﬁ%gﬁsh g. 00 SEegEEs In
Phenyl ephri ne HCl 150 nesh 12.00 &. 0 solution (w/w)
Water USP 0.00 0.00
Polyethylene Glycol 3350 3.65 1.35%
Methocel E-5 Premium LV 14.60 5.38%
Loratadine 5.00 1.84%
Opaspray Blue K-1-4108* 8.20 3.02%
Phenylephrine HC] 150 mesh 10.00 3.69%
Totals 41.45 15.28%

Additional information for Active Coat (B): Potential Ranges for PE

Target Weight
Target Weight )
Component Percentages in
(g/tablet)-
solution (w/w)
Phenylephrine HCI 150 mesh 8.00 3.10%
Phenylephrine HCI 150 mesh 12.00 ’ 4.22%
Part C: Seal Coat:
Target Weight
Target Weight .
Component Percentages in
(g/tablet) )
solution (w/w)
Water USP 0.00 0.00
| Polyethylene Glycol 400 0.75 2.27%
Methocel E-5 Premium LV 3.75 11.37%
Totals 4.50 13.64%




Part C. Seal Coat: Target Weight Target Wi ght

Conponent (g/tablet) Percentages in solution (wWw)
woaoer148iSP 0. 00 0. 00 Pol yet hyl ene d ycol 400 OPZH/UR207A43047

Met hocel E-5 Premium LV 3.75 11.37% Totals 4.50

13. 64% WO 2007/ 143155 PCT/ US2007/ 013047 18 The

results presented in the Exanples and Figures are

non-limting. Fromthe above description, one can

ascertain the essential characteristics of the present

i nvention and, without dep8@rting fromthe spirit and

The resuft§ 9&@3&5@ ek ,E)ﬁﬁfplé@dﬁ&i Figuies use nhaligetng figom the above

di fications_of the vention to tQ Vv
descnptlgae@leaﬁ@a e sty Sopse s s? BRATieb A Tah Jud withour
departm%?ro P@lt]and@ccﬂﬁ%eﬁ%ﬁ Wah GAdkeCRRBAS tidngds bund Mvdifications of the

solid dosage for oral admnistration, the

invention bopdapt itite yadewprses _Ag candiPrRs-conpri si ng phenyl ephri ne
or a pharmaceutically acceptable salt thereof in a
sustained rel ease matrix and further conprising one or
nmore hydrophilic or hydrophobic polyners outside the
core. 2. The conposition of claim1l, wherein the
sustai ned rel ease matrix conprises hydroxypropyl
met hyl cel | ul ose. 3. The conposition according to claim
1, wherein the core displays increased resistance to
di sintegration and erosion in the gastrointestina
tract to allow for sustained rel ease of the
phenyl ephri ne or a pharmaceutically acceptable salt
thereof for at least an 8 hour tine period. 4. The
conmposition according to claim1, wherein the core
di spl ays increased resistance to disintegration and
erosion in the gastrointestinal tract for sustained
rel ease of the



phenyl ephri ne or a pharmaceutically acceptable salt
thereof for at least a 12 hour tine period. 5. The
woaogagsitsson according to claiml, wherein thePCoUS2007/013047
di spl ays increased resistance to disintegration and
erosion in the gastrointestinal tract for sustained
rel ease of the phenylephrine or a pharnmaceutically
acceptable salt thereof for at least a 24 hour tine
period. 6. The conposition according to claiml1,
wherei n the hydrophilic or ydrophobic polynmers are
cLAMSel ected fromthe group consisting of water sol uble
cellulosic ethers, polyethylene oxide, and mxtures

1. A; BE%IH&CG‘(%%F?@P%S]PBR §ﬂ Iﬂe%rrﬂ%‘f’gr ﬁh&' Qo§ e%@ém ﬂdministration the

one or ar mac utlca
ompPEsFEet edthgrigng b pbendmsnprising pbemdﬂmmmctor grphgfngqegpmlg/ acceptable
wherein t er solubl.e ¢ 05|c eth
st P 1 ABSGH DU LR PR 3BTRS RTPE B opg o THorE R Bfbphitc o
hydr%ﬁé@é}ﬁ@fﬁﬁéﬁ 68dsldel tes eorehydoxynet hyl cel | ul ose,

dr oxypropyl net hyl cel | ul ose, hydroxyethylcellulose
car boxynet hyl

|l ul ose r boxyet hyl.cel
2 TRoqUF RSOGO bV BB PSP L TRt B PSR es o
Qgpg@gnhgﬁ of claim1l, wherein the hydrophobic
h“*%xfgﬁg?pus crossllﬁked acrylic acid. 10. The
conposi tion of cl.aim |n t e :
3. 'Prarcmeeiteraice m%l:%éﬁln\ggl’ ¥herin cg’rr eo%{)ﬁg%drc?&s% réistance o
disifBRafsh ARA efogich 1th£ é%tﬁﬁntbhﬁxal abttab alleivdt sustaided tedease of the

hydr oxypr opyl neth I 1ul ose,co I ses.ap
pheq_ydcgtgxma&hapﬂéc a%‘gpba%‘!e saﬁt‘i‘nerﬁg for a?r%e%)s(t: {BB% ﬁb%{)rf time
peribdai m 1, wherein the conposition is stable under

standard pharnmaceutical storage conditions for at

| east two years. . 12. eut|cal C
s Ty AOPRPRHOR BTOCHBELR Ao DR BIC YHE BNt FicdPyspd resistance t0

I'ca
d1snﬁﬂce%€a‘€1bh\éﬁd RFsyoH RRE bagrsineetidtraat folr eﬁ&imneﬂl giitash @ﬁ thes
after a single dose is adm ni teﬁe ﬁ F 2 hour time
phesylisplidne or hhargrpedically e ¢ &th et é % & E?ﬁs Ad
Wyt hin a polymer matrix, wherein the conposition
peri c . .
exhi bits a nmean AUC and/or Cmax in the hunman subject
I % 125% of
5. SheapmeaSHRERCTEES S BY | ARG BIF BT S eR T cRsed resistance to

dlsﬁ‘fég?%ﬁﬁl zfngré?yizé‘ﬁ i%c%@&@&hﬁdsﬁﬂallﬁhcﬂﬂ)r@ﬁstpheﬂyélemmfmhae
adm ni st ered

phenylephrine or a pharmaceutlcally acceptable salt thereof for at least a 24 hour time

period.

6. The composition according to claim 1, wherein the hydrophilic or hydrophobic
polymers are selected from the group consisting of water soluble cellulosic ethers,

polyethylene oxide, and mixtures thereof.

7. The composition according to claim 1, further comprising one or more

pharmaceutically acceptable excipients.

8. The composition of claim 5, wherein the water soluble cellulosic ether is selected from
the group consisting of methylcellulose, hydroxypropylcellulose, hydroxymethylcellulose,

hydroxypropylmethylcellulose, hydroxyethylcellulose, carboxymethylcellulose,

carboxyethylcellulose and mixtures thereof.



10.

11.

12.

13.

14.

15.

13. A pharmaceutical conposition fornulated for

sustai ned rel ease of therapeutically effective
wohermykeshri ne dose for at | east twel ve hours atTaIS2@7/013047

single dose is adm nistered to a human subject, the

conposition conprising phenylephrine within a

sustai ned rel ease polyner matrix, wherein the

conposition exhibits a nmean AUC and/or Cnax in the

human subject equivalent to 80%to 125% of the AUC

and/ or Cmax obtai ned when t®&e doses of a standard

i Theenpnzpasitian efzadaint brwhgrein the hydigphplic pglynerrig crspslinked acrylic
alci(ﬁ)henyl ephrine is adm nistered. 14. A pharnaceuti cal

conposition formul ated for sustained rel ease of

therapeutically effective phenyl ephrine dose for at

Eestompesitign $fotainhbuwkerginttbe pherylepfirmedygephagmaceutically

acc% trgbpa zalstﬁtég% }'gorﬁglt}%él%ﬁgﬁ)lk@{xﬁ&b 1 %155? °J¥Rﬂ’e°' {ai)keq Qvelght and the

hydmbmympyt ﬂmethydm]tiok]se icompexds elpmsxlmatm;a rhO MJQO%mf/tbc tablet weight.
Cmax in the human subject equivalent to 80%to 125%

I I;
o S ALE S T SSIOE R s Bl
pharglaoéutmmmtyolrm@momquns foradigasi sveyeats. 15. A
phar maceuti cal conposition conprising phenyl ephrine or

AR %ﬁﬂ%%%u&+l%@kdg%51t LESRhAA e b sidile effasd B therapeutically

eas ynmer matrix, wherein said
eff@ampamenvbphm Q@@?fpn 43e58 eixbThoBEGER! 0 53Ek7dose s afieinistered to a

oL AR Sy AU G 0 R for .
whareilt tre @mimmmm myam waJd ag@gr Gﬁnaxan the human subject equivalent
gﬁ% to”%‘%% o t% AGE nggl%r onolgtoﬂlte e o(‘}f a st'fmdard immediate

en Iephrl ne ahd 0. sustdi fed relesse” po

relddfzse f&mﬂaﬁaﬁcmpnmg 10anp o8 pherhephdip s sdmgustered
phenyl ephrine or a phar maceutically acceptable sal t
g&ereof in .a sustai

iR e e R e TR
effemi’uekpl'te&yli:pﬂﬁaﬂ déédffoa adieast tEBRe hAiursCeiftelrsm sartglé dast is adffimistered to

nd/or C. exhi b t e doses. of
a h&“}?ﬂ:ﬂ‘ﬁl&&é d’[’? ‘&%{PP%%%%%‘?'PP‘B?P% 8 ‘Fﬁ% ao*t'ls‘ame“ release
@hﬁi’ﬂ)ﬂl:ﬁﬂh[ wnereanmerwnmﬂn@h I’aﬁﬁhtﬁt@a&ﬁ% ‘pork:ymom,t.z& i the human

o BT S S BGRB8 e e dies o

stahB&defHmédiat réldadeNonadlatieh @a&PrifRlIUBhg BRbRénlepHiipeat N
sai.d conmposition when adm nistered once to a subject

adpyisteTads a mean AUC and/or Cmax which is at |east 80%
of the nmean AUC and/or Crax exhi bited by six doses of

aA PrariBcRItic hCamER @Sfotholated for sustained release of therapeutically
effective phenylephrine dose for at least twenty four hours after a single dose is
administered to a human subject, the composition comprising phenylephrine within a
polymer matrix, wherein the composition exhibits a mean AUC and/or Cp,.x in the human
subject equivalent to 80% to 125% of the AUC and/or Cpax obtained when six doses of a
standard immediate release formulation comprising 10 mg of phenylephrine is

administered.

A pharmaceutical composition comprising phenylephrine or a pharmaceutically

acceptable salt thereof in a sustained release polymer matrix, wherein said composition



16.

17.

18.

19.

20.

21

22.

23.

contai ning 10 ng of phenyl ephrine and no sustai ned

rel ease polyner matri x. 18. The pharnaceutica
woanpagstsson of any of clains 12-17 wherein t heCT/US2007/013047

sust ai ned rel ease polyner matri x conprises

hydr oxypr opyl nethyl cellul ose. 19. The conposition of

claim 1l conprising an additional therapeutic agent.

20. The conposition of claim 19 wherein the additiona

therapeutic agent is |ocated outside the core. 21.

The conposition of cl ai m 18 %herein the additiona

whqm@cﬁrapwﬂeé oagein 2 pubjedt¢3BIPipEagRean Ay(aar@upr Condvhieh ifpat least
809tgher eo?]%%g‘lﬁr%%ﬁwc a5| ﬁ‘%%gof tc arm ggppv\kg%aﬁgt %al

congpusitvrstentringng K mgad @hexﬁylgmrmaeargirrmmlstaimdsﬁeha'smgobrmer matrix.
diphenhydranine chlorpheniranine tri pel ennam ne,

?dt}l‘e;&lg u@i‘éa co ﬁgglﬁ’tﬁ‘lec{‘l’ net alé'?ér?éﬁ% ﬂﬁgiofg]pﬂghﬁaceutlcally

accnptzbleu saitrtbereo‘ém & sudtairesd rele@ﬂ@ptylwnm tatGrhvinatingvagd composition
Whélﬂgélggl Stﬁl%ﬁ once PJ]Q 8&%&5 a{s a m?? OR on % r '»3111”][9 is at least

arnace ica accep?a "8 'sa
80% rméltmmeammdﬁ(é |and/bh @mgmnhdstddl tiwtheeehid}sei ef aphauﬁcamuir&ﬂj

corfavign sdainlTE (e hPRyEH e e Fh AR poH Gleagyolymer matrix.
. 2007/ 143155 PCT/ US2007/ 013047 22 24. The
Mh ahamwauﬁm Iconxpmu‘tieh comprisinggihan ple@lritehart a phaawiadegically
accBRhY ARG AP A i Rindt reRRke B8y Rler Haniif WherEinr o gmposition

whérh edinbdtisteredamoa it a @ﬁbjedstmysitﬂ@ere@ ha}iC hedor Al ,sStived at least
id over said tine

S0 mess AUC BRAIPF e Y A o0 SR S<aH A PPEsHi#gAl composition

conpdifig BPigl oThefiylephitay RGeS sEaithd dyrel RE€ PPyl endbak !
thereof wherein the conposition exhibits an sustained

AR SRR O

poltyhat nixOri M R6@p a0 6N tmahyltBigulpleny | ephrine or
phar maceutical ly accept abI e salt ther eof is rel eased

om t he phar eut oSi ti i thin one hour,
AR S5 S SPEamadgting] ttabers ornt
phar maceutically acceptable salt thereof is rel eased
f¥hencompusitodnesfimdgieul? ehkredo riposiditianl wierdpentié agent is located outside

the Q%yrs no nore than 90 percent of the phenylephrine

or pharnaceutlcally acceptable salt thereof is
rel eased fromthe pharmaceutical conposition within
abewonBpdsitintsof Auich &8 whemst tH@additianah theodpetitie agent is chosen from

the group consisting of an antihistamine, an analgesic and combinations thereof.

The composition of claim 19 wherein the antihistamine is chosen from the group
consisting of diphenhydramine, chlorpheniramine, tripelennamine, promethazine,
clemastine, doxylamine, astemizole, terfenadine, loratadine, cimetadine, famotidine,

nizatidine, ranitidine, cromolyn and combinations thereof.

A pharmaceutical composition comprising phenylephrine or a pharmaceutically
acceptable salt thereof, wherein the composition exhibits an sustained release of

phenylephrine from the composition when contacted with USP simulated intestinal fluid.



24.

25.

26.

27.

28.

phenyl ephri ne or pharmaceutically acceptable salt
thereof is released fromthe pharnmaceutica

woaogagstsson wi t hi n about 24 hours. 26. The cORPDAISEI0GN13047
of claim 25 conprising an additional therapeutic
agent. 27. The conposition of claim26 wherein the
addi tional therapeutic agent is chosen from the group
consi sting of an antihi stam ne, an anal gesi c and
conbi nati ons thereof. 28. The conposition of claim27
wherein the anti histam ne i s2Zhosen fromthe group
cths phar'trn@emicaﬁbcprhpm‘ﬁlﬁt}ifm aficlasy 28 hhampphddes amstened release for a

o BE SRR i ST I BN g AR B o o
anfounPbf phemglephting ks lﬁﬁeﬁ&hssb&l‘édtlhdthESPC’sEIﬁﬁEtddrin%@ﬁnal fluid over said
thﬁéggﬂgﬁgtlons t her eof .

A pharmaceutical composition comprising phenylephrine or a pharmaceutically
acceptable salt thereof, wherein the composition exhibits an sustained release of
phenylephrine from the composition when contacted with USP simulated intestinal fluid,
such that no more than 30 percent of the phenylephrine or pharmaceutically acceptable salt
thereof is released from the pharmaceutical composition within one hour, no more than 60
percent of the phenylephrine or pharmaceutically acceptable salt thereof is released from
the pharmaceutical composition within four hours, no more than 90 percent of the
phenylephrine or pharmaceutically acceptable salt thereof is released from the
pharmaceutical composition within about 8 hours, and at least 99 percent of the
phenylephrine or pharmaceutically acceptable salt thereof is released from the

pharmaceutical composition within about 24 hours.
The composition of claim 25 comprising an additional therapeutic agent.

The composition of claim 26 wherein the additional therapeutic agent is chosen from

the group consisting of an antihistamine, an analgesic and combinations thereof.

The composition of claim 27 wherein the antihistamine is chosen from the group
consisting of diphenhydramine, chlorpheniramine, tripelennamine, promethazine,
clemastine, doxylamine, astemizole, terfenadine, loratadine, cimetadine, famotidine,

nizatidine, ranitidine, cromolyn and combinations thereof.



