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Formul ati ons and Conpositions for Colonic Absorption 5 Background
of the Invention Phenyl ephrine 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 ivipedsiaksiss Conmerci al | y-avail abl e formnul ati onspdrradieeheoitesal
jelly, nasal drops, and nasal spray (i.e. Al coneferin(r) Nasal Drops
or Neo-Synephrine(r) Nasal Jelly) as well as 10 i medi ate rel ease
oral tablets or gelatin capsules (i.e. Sudafed PETh or DayQuil (D

Li qui Caps). Due to a short half-life of the active phenyl ephrine
species in plasma in vivo, phenylephrine and pharmaceutically
acceptabl e salts thereof as currently fornmul ated are- conmonly
admi ni stered every four hours for the telief of nasal congestion.
Therefore there is an unnet need for |ess frequent delivery of
phenyl ephrine for - patient 15 conveni ence and for sustained
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regi mens. In addition, constant therapeutic plasnma | evels of active
conmponent s can be mor e effective and even efficacious conpared to
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20 conventional immediate release formulation are given, providing sustained effective levels

and decreasing the severity and frequency of side effects from high peak plasma levels. -
Thus, formulations of phenylephrine that can be administered less frequently, for example,
once every 8, 12, 16, 20, or 24 hours, are needed.

Summary of the Invention -

25 . The present invention provides con;positi’ons and methods for efficient delivery of
phenylephrine to provide improved and sustained bicavailability which provides efficacious
phenylephrine in addition to improved convenience. 'fhe invention is based in part on the .
observation by the inventors that phenylephrine is efficiently absorbed from the colon and
their appreciation that formulations which permmit absorptiori from the colon will provide a |

30 larger proportion of phenylephrine remaining in a therapeutically active ur;conjugatcd form,
in comparison to formulations permitting absorption from the upper areas of the

gastrointestinal (GI) tract. The administration of a formulation providing for absorption



In one aspect, the invention provides pharmaceutical conpositions
suitable for oral adm nistration conprising phenylephrine or a

phar maceutically acceptable salt thereof, 5 wherein phenylephrine is
made avail able for absorption fromthe colon. In one enbodi nent, the
conposition is a solid fornulation conprising: a core conprising
phenyl ephwbDrzeo7n31a8 phar maceuti cal |y acceptabl e salt theCEUO$200%16058N
erodi bl e | ayer encapsul ating the core, wherein the conposition and
the thickness of the erodible |layer is such that the core is exposed
when the conposition enters the colon, or at around the tine 10 the
conposition reaches the colon. In certain enbodinents, the erodible

| ayer conprises a polyner matrix. In gther enbodinents, the erodible
layer is a coating. In one aspect, the erodi bl e |ayer is. a pol ymer
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25 phenylephrine or a pharmaceutically acceptable salt thereof to a subject in need thereof, to
' provide a peak concentration of unmetabolized phenylephrine in plasma (of said subject) at

about lz;etwecn 0.1 to 16 hours after ingestion of the composition and wherein the -
unmetabolized phenylephrine is maintained at a level greater than _0.1 ng/mL at about 6, 8,
12, and/or 24 hours after ingestion of the composition.

30 In certain embodiments, the erodible layer(s) and/or other component(s) of the composition
other than the core comprise(s) phenylephrine or a pharmaceutically acceptable salt thereof.
For example, in addition to the core comprising phenylephrine or a phafmaceutically

acceptable salt theréof, phenylephrine is also dispersed in an erodible layer comprising a



coating wherein the top coating functions to enhance the appearance
or palatability of the 5 formulation. In one enbodinent, the
conposition is a capsule fornulation wherein phenyl ephrine or a
pharmaceutically acceptable salt thereof is encased in a capsule

whi ch di scharges its -contents when the conposition enters the colon
or at aroung 20dva4sisge the conposition reaches the col opgcTAUR200M€13050
enbodi nent, the conposition is a capsule fornulation wherein 10
phenyl ephrine or a pharmaceutically acceptable salt thereof is
encased in a capsule which discharges a portion of its contents when
t he conposition enters the colon. In one enbodi nent, the capsule
fornul ation further conprises phenylephyine or a pharnaceutlcally
acceptabl e salt thereof for imediate rel ease- and/or one or nore
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In one embodément, the pharmaceutical composition of the invention is formulated such that
25 itis suitable for pediatric use. o ' "
In one emﬁodimcnt, the pharmaceutical composition further comprises one or more
additional therapeunc agent(s). Such agent or agents may be formulated for 1mmed1ate
release wpon mgesnon for sustained-release, for release in the colon concomntant]y with
'phenylephnne, or any combination thereof. The additional therapeutic agent may be.a
30 decongestant, an anti-pyretic, an anti-inflammatory, cough suppressant, expectdrant.. '
analgesic, or any other therapeutic agent or combinations of such agents useful to alleviate
the symptoms of a cold, seasonal and other allergies, hay fever, or sinus problems, any of

which may cause an increase in nasal discharge.



5 adm ni stered every 12 hours. Another aspect of the invention is

met hods of adm ni stering phenyl ephrine conprising delivering

phenyl ephrine to the colon of a subject. Exenplary conpositions
useful for this nmethod are described above. In certain enbodi nents,
'such nethod is a nethod wherein the nmaximal concentration of

unconj ugawecoqhesgs ephrine in the plasma of the subj eceCi/gs20@//né®kehed
bet ween about 5 and about 24 hours after adm nistration, and nore
preferably, between about 6 and about 12 hours after adm nistration.
Certain enbodi nents of the invention are nethods of naintaining
sustai ned bioavailability of phenylephrine in a subject, conprising
orally adm nistering to the subject a4conposition conprising
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pha:maceut:cally acceptable salt thereof, said composition delivering phenylephrine to the
25 colon where phenylephrine is released in the colon and absorbed from the colon, thereby
achievir_:g a relative AUCq.04, (determined as the percentage of the AUC0.24 \;a]ue_ of
unconjugated phenylephrine relative to the AUCg.24 value for the total (i.e., unconjugated +
conjugated) phenylephrine in the plasma of the subject (see paragraph {0049] for exemplary
methods of assaying)) of at Jeast 1, 2, or 6%. In one embodiment, the pcrce.magé of the
30 AUCy24 value of unconjugated phenylephrine relative to the AUCq.24 value for the total
phenylephrine in the plasma of the subject is at least about 1 to about 14 %. In one

embodiment, the percentage of the AUCp.24 value of unconjugated phenylephrine relative to



sustai ned or controlled rel ease of phenyl ephrine providing a
therapeutically effective anobunt to a subject for 8, 12, or 24
hours. In preferred enbodi nents, the present pharmaceuti cal
conpositions further conprise an additional anount of phenyl ephrine
in an 10 i medi ate rel ease conponent affording an anount of

phenyl epriwe 20paws@§im ni stration to a subject. |In certaeus2007/013050
enbodi nents, it is preferable to have both an i medi ate rel ease of
phenyl ephrine which provides an initial burst foll owed by sustained
rel ease of phenylephrine in the colon over a period of 6, 8, 12, 16,
or 24 hours. Likewise, in certain enbodinments, it is preferable 15 to
have an i medi ate rel ease of phenylephr ne mhlch provides an initial
burst followed by, sustained release o henyl ephrine in the upper
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" Description and Examples which follow.

Brief Description of the Fi gures

Figure 1A is a schematic of an exemplary duration controlled erosion formulation. Figure
25 1B is a schematic of a pellet core,
Figure 2 is a schematic of an exemplary pH controlled erosion formulation.
Figure 3 shows the dissolution profile of Exemplary Formulations A-G.
Figure 4 shows the dissolution proﬁlc of an exemplary preferred formulation comprising an
extended release tablet core wherein the components comprise 22.5 mg phenylephrine
30 hydrochloride and an immediate release active coating encapsplating the core wherein the

components comprise 7.5 mg phenylephrine hydrochlonde and 5 mg loratadine.



10 of phenyl ephrine as well as 30 ng phenyl ephri ne dose scenari os
(detailed in Table 17) covering the ranges detailed in Table 16..
Figure 8 shows sinulated plasma concentration profiles for a 1.0 ng

i mredi at e rel ease dose of phenyl ephrine as well as 60 ngy

phenyl ephri ne dose scenarios (detailed in Table 18) covering the
ranges dewaizbed431s8 Tabl e 16. 15 Detail ed Descri pti on oOfCT/GE007NENT0 1 ON
Definitions As used herein a pharnaceutically acceptable salt of
phenyl ephrine includes but is not I|imted to phenyl ephrine
hydrochl ori de, phenyl ephrine bitartrate, phenylephrine tannate, etc.
In one preferred enbodi nent, the pharnmaceutically acceptable salt of
phenyl ephrine is 20 phenylephrlne hydy ochl oride. The term
"unnet abol i zed phenyl ephrine” neans phenyl ephri ne_that has not been
cheni cal |1§7lg'a1et5ég@as ép ﬁwlwepr?fﬂ*’gowé-lmwb compsisHieadayeERtept for
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20 phenylephrine hydrochloride.

The term “unmetabolized phenylephrine’ means phenylephrine that has not been
chemically altered since entering the body of a subject except for the release of free base,
i.e. phenylephrine that has not been conjugated by a sulfotransferase or a UDP-
glucuronosyltransferase. Unmetabolized phenylephrine exhibits therapeutic activity(ies).

25 In this specification the term “unconjugated phenylephrine” is used interchangeably with
“unmetabolized phenylephrine” and means the therapeutically active form of -
phenyléphﬁne- “Unmetabolized phenylephrine” does not include phenylephrine that was‘ at
one time inactivated by conjupation but was later unconjugated and is not therapeutically
active.

30 The term “pre-systemic modification” as used herein in connection with phenylephrine
means modification of phenylephrine before phenylephrine is taken up into the bloodstream
and thus into the p}asma‘. Pre-systemic modification excludes medification of

phenylephrine by the liver or within the blocdstream.



curve" fromdosing or activation of the drug to a tinme point,

calcul ated by the trapezoidal rule. AUCis a paraneter show ng the
cunul ative plasma concentration of a drug over tinme, and is an

i ndi cator of the total ampunt and availability of a drug in the
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hours. | nwopiefiesised enbodiment, t is 24 15 hours (refper/eshobBoizoso
herein as AUCa24) "AUCo-ni is defi ned as cal cul ated AUC extrapol at ed
to infinity. AUCO. mis calculated as equal to AUCO., + C/ Az,
wherein C& is the concentration at 24 hours and a.z is the term nal
or elimnation rate constant. Termnal oi elimnation rate constant
?Lz is determned fromthe sl ope of thﬁ drug concentration-tine
curve using linear regression on termnal data points of the curve.
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25 congestion and/or stuffiness caused by colds, seasonal and other allergies, hay fever, sinus

problems or allergic and non-allergic rhinitis, which may cause an increase in nasal
discharge. Currently, phenylephrine is available in nasal dosage forms and oral aosage
forms for the treatment of these ailments. However, the oral dosage forms must be taken
frequently, and exhibit sub-optimal effectiveness, due to a short half-life of active

30 phenylephrine of approximately 2 hours in plasma caused by rapid metabolism of the active
agent. Further, when administered orally, phenylephrine is rapidly absorbed from the GI
tract but undergoes extensive intestinal mucosal pre-systemic modification, which results in

the compound being converted to a form that is not active. The pre-systemic modification



phenyl ephrine fromthe |ower intestinal tract, where

sul fotransferases and UDP- gl ucuronosyltransferases are found in a
smal | er nunber and quantities, increases the bioavailability of
phenyl ephrine by a factor of three conpared to the bioavailability 15
measured for an oral adm nistration of phenylephrine in its imediate
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the ileocecal junction in a healthy adult on average in about 5
hours, and enter the colon on average in about 6 to 8 hours. In
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residence time of ingested matter in tghe colon of a heal thy 20 adult
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25 may be expected when compared to the colonic ébsorption of other active therapeutic agents

which are known to be subject to similar pre-systemic modification. -

Pharmaceutical compositions _

In one aspect, the invention provides pharmaceutical compositions suitable for oral

administration comprising phenylephrine or a pharmacéutical]y acceptable salt thereof,
30 wherein phény]cphrinc is made available for absorption from the colon, Certain

embodiments of the invention are pharmaceutical compositions formulated as a single

dosage form to délivér phenylephrine or a phannacemically acceptable salt thereof toa

subject in neeci thereof, such delivery resulting in detectable unmetabolized phenylephrine
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Certain embodiments of the invention are pharmaceutical compositions formulated as a
singlé dosage form to deliver phenylephrine or a pharmaceutically acceptable salt thereof to

30 a subject in need thereof such that unmetabolized phenylephrine detectable in plasma of a

subject for at least 4.5 hours after ingestion of the composition by said subject. In other
embodiments, unmetabolized phenylephrine is detectable for at least about 5, 6,8, 12, 16,

20, or 24 hours after ingestion of the composition.



pharmaceutically acceptable salt thereof administered. In certain
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phenyl ephrine or a pharmaceutically acceptable salt thereof
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25 including the duodenum, Jejunum, ileum and colon. Certain embodiments of the mvent:on
are pharmaceutical compositions formulated as a single dosage form to deliver .
phenylephrine or a pharmaceutically acceptable salt thereof to a subject in need thereof,
such delivery resulting in that the subject exhibits peak- concentranon of unmetabohzed
phenylephrine in plasma at about between 0.1 to 16 hours after mgesuon of the composnt:on

30 and the unmetabolized phenylephrine is maintained ata level greater than 0.1 n;g/mL at
about 6, 8, 12, and/or 24 hours after ingestion of the composition. For example; in certain
embodiments, the subject exhibits peak concentration of unmetabolized phenylephrine in

plasma at about between 0.1 to 14 hours, 0.1 to 12 houss, 0.1 to 10 hours, 0.1 to 8 hours, 0.1



15 I n one enbodi ment, the conposition is fornulated to deliver nore
than 40% of the total phenylephrine or a pharmaceutically acceptable
salt thereof before entering the colon. In another enbodi nent, the
conposition is fornmulated to deliver at |east a portion of the total
phenyl ephrine or a pharmaceutically acceptable salt thereof,

pr ef er abl woase/ihan 20% imediately or within 1 hourpef/ii€horoizose

I ngestion. More preferably, nore than 40% of the total 20 :

phenyl ephrine is delivered by sustained rel ease to the upper portion
of the G tract of the subject before entering the colon. See, for
exanpl e, Tables 16 and 17 dose scenario where about 33%is delivered
to the colon, specifically Table 17 (d se scenario 10 ng IR + 10 ny
SR + 10 ng colonic) and Table 18 (dose scenario 20 ng IR+ 20 ng -SR +
20 'ng col epbdpurs, Bew-bihaos, 04 te R dpureldaferrbpd stivmrif thegronOsitipp and the
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I n which topgusga?ﬁe%r%@ﬂsgnbedded. 5 1t is understood that additional
conponents to facilitate and i nprove a pharnaceutical conposition,

suchlds orfeowyempindanspitdberdmppsitiprlisfomylptedse deliver sroghthin 4% of thgytotal s |
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25 delivered to the colon, specifically 5 mg of 30 mg dose is delivered to the colon.

In another embodiment, the composition is formulated to deliver 25% of the total
phenylephrine or a pharmaceutically acceptable salt thereof in an immediate release form
and 75% of the total phenylephrine or a pbarmaceutically acceptable salf thereof over 6-8
- hours. See, for example, Tables 8 and 9. In one preferred embodiment, about 10-15% of
30 the amount of phenylephrine or a pharmaceutically acceptable salt thereéf admi'niste.rec‘l is
delivered to the colon. ' ' ' |
- In one embodiment, the compo_sition COmprises a core comprising phenylephrine or a

phannaceutically acceptable salt thereof, and one or more erodible layer(s) which degrade



Met hods of forming matrices and coatings with or wthout

pharmaceutically active agents wthin such matrices and coatings are

known in the art. For exanple, nmethods of formng controlled-release

oral pharmaceutical fornulations are described in Gupta and Robi nson,

"Oral controlled rel ease delivery,” Chapter 6 in Treatise on

Contr ol | estoRoarg4et i very, 20 Editor A. Kydoni eus, DekkRCT/U$007/01305092;

and in U S Patent 7,163,696 (e.g., see colum 3, line 22 to colum

4 line 53), incorporated herein by reference. Illustrative exenplary

formul ati ons or conpositions of the present invention 1) Tine

dependent or duration-.controlled erosion formulation In a fasted

heal thy adult, the stomach enpties every 45 to 80 mnutes, and the

transit time 25 fromnouth to the ile&bcecal junction is
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Figure | Ap _ﬁiﬁe dependent or duranon-comrolled erosion formulation

In a fasted healthy adult, the stomach empties every 45 to 80 minutes, and the transit time

25 from mouth to the ileocecal junction is approximately S hours. Therefore a pharmaceutical
composition comprising an erodible layer which erodes completely after about 5 to about 12
hours, preferably in about 6 to about 8 hours after ingestion will protect a core comprising
phenylephrine until the target absorption site of the colon for phenylephrine’s release is
reached.

30 “In one embodiment, the composition is a solid formulation comprising: a core comprising
pheny-lephﬁne or a pharmaceutically accei:table salt thereof, and an erodible layer
encapsulating the core and optionally comprising phenylephrine or a pharmaceutically

acceptable salt thereof, wherein the composition and the thickness of the erodible layeris .



formul ati on may further conprise a second outer coating or top
coating to enhance the palatability of the fornulation (not shown).
The inclusion of phenylephrine in the erodible |ayer and/or an outer
coating provide a sustained or an i mMmedi ate rel ease of phenyl ephrine
20 in the upper gastrointestinal tract upon ingestion. In one

enbodi mentwobtée/gase 1S surrounded by the erodi bl e | ayepdsys2007/013050
formul ated as a conventional imedi ate rel ease solid dosage form In
anot her enbodi nent, the core is an encapsulated |iquid. In another
enbodi ment, the core is a liquid-gel or a sem -solid. Upon exposure
of the core to the environment in the colon, phenylephrine or a
pharmaceutically 25 acceptable salt thereof is rel eased and
delivered. |In another enbodi nent, the re is’'a pellet core
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exposure of the core to the environment in the colon, phenylephrine or a pharmaceutically

-Q

25 acceptable salt thereof is released and delivered. _
In another embodiment, the core is a pellet core (multiparticulate core). By “pellet core™ it
is meant that the core portion of the composition is not a uniform composition, but
comprises smaller pellets compﬁsing phenylephrine or 2 pharmaceutically acceptable salt
thereof which pellets are embedded in a matrix material to form the core. Each pellet is

30 optionally encased in an erodible layer to confer additional control over the release of
phenylephrine (“erodible peliet coating"): In one embodiment, such erodible pellet coating
comprises a pH-sensitive polymer. In anothef embodiment, the erodible pellet coating

comprises a colon-specific polymer (see Section 3 below for suitable colon-specific



pol yvi nyl al cohol, polyvinyl alcohol-polyethylene glycol graft
copolyner (e.g., Kollicoat |R), hydroxyethyl cellul ose (NEC),

car boxynet hyl cel ul ose (CMC) or a salt of CMC (e.g., 20 CMC sodi um
salt, CMC calciumsalt); and 1-10% one or nore disintegrants, such as
crosspovi done or L-HPC. Pellets are prepared by nethods known in the
art. In awoeswnpdid8y net hod, pellets are prepared acceelUsmgorwasebove
formula, using distilled water as noistening liquid (up to 80% of
formula dry weight). Al conmponents are m xed, npistened, and
extruded through an 25 extruder (such as an extruder avail able from
Cal eva Process Solutions Ltd., United Kingdom, and subsequently
spheronized on a spheronizer (Cal eva 3pheroni zer). The wet pellets
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may al so %Swgwonqﬁio%cenbodl nment , the total dosage form conprises
1 to 150 wenge e plepd byembdsknown in the art. In an exemplary method, pellets are

prepared according to above fbrrnula, using distilled water as moistening liquid (up to 80%
of formula dry weight). All components are mixed,'ﬁldistened, and extruded through an

25 extruder (such as an extruder available from Caleva Process Solutions Ltd., United
Kingdom), and subsequently spheronized on a spheronizer (Caleva spheronizer). The wet
pellets Iobtained are dried at appropriate temperature (tray dry or fluid-bed dry). The
resulting pellets are elliptical to spherical and have a dimension of with 0.5t 1.3 mm in
diameter. h

30 In certain embodiments, a pellet core comprises a matrix and pellets comprising
phenylephrine or a pharmaceutically acceptable salt thereof. In certain embodiments, the
matrix also comprises phenylephrine or a pharmaceutically acceptable sali thereof. In

separate embodiments, only the pellets comprise phenylephrine or a pharmaceutically



pharmaceutically acceptable salt thereof per dosage form 0-90% (wW w
relative to the 20 dosage form mcrocrystalline cellul ose or other
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ng phenyl ephrine. or a pharmaceutically acceptable salt thereof per ‘
dosage form and a top coating whereiRpsthe top coati ng functions to
enhance t he appearance of the fornulation which conprises 1-10% w w
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enbodPre ntdOSQﬂ‘?éOWG"E@ﬁ@’Ftﬁ’éf“EEﬁI‘ﬁI‘F% ot ertpaa%cwci‘b ae%ﬂ%we\ﬁp iugptng 0-
W w) of  pIgh W Eﬁélgnéhhﬁ@ﬁ%ataﬂﬂotﬂcr:bhixﬂlasetﬁlcﬂg{ dcCeplibié Nbricah the e%cwluv)
Bl ue No.. ]la)(l:e? lcgl{::g'r?stes 38—40% wgw%ggroxypropyl cellulose (HPC), 0-50% wiw .
carboxymethylcellulose (CMC) or a salt of CMC (e.g., CMC sodium salt, CMC calcium
salt), 0-5% silicon dioxide, and 0-5% w/w magnesinm stearate or other pharmaceutically
25 acceptable lubricant. Such formulation may further comprise an erodible layer, comprising
1-150 mg phenylephrine or a pharmaceutically acceptable salt thereof per dosage fon'n; and
a top cc;'ating wherein the top coating functions to enhance the appearance of the .
formulation which comprises 1-10% w/w low molcculqr weight hydroxypropyl
methylcetlulose (HPMC), polyvinyl alcohoI or Kollicoat IR, including a plasticizer up to
30 10% of its weight, and in case of an active coating, 1-30 mg phenylephrine or a
pharmaceutically acceptable salt thereof per dosage form.
In one cmbodiment in addition to the core comprising phenylephnne or a pharmaceutically

acceptable salt thereof the composition further comprises phenylephrine or a



20 In one enbodi nent, the total dosage form conprises: 1-150 ng
phenyl ephrine or a pharmaceutically acceptable salt thereof, which
could be 0.2-90% w w of the total dosage form 0-90% w w

m crocrystal line cellul ose such as Avicel (r) PH 102 (FMC Bi oPol yner,
Phi | adel phia, PA) or any pharnmaceutically acceptabl e tableting
filler/diwoem’ga4d8scri bed in the Handbook of Phar maceRiT/gsa07/013050
Excipients O edition (Row, Shesheky and Walter, 25 Pharmaceuti cal
Press); 0-80% agents for controlling the drug release rate, including
but not |imted to one or nore of the follow ng:

hydr oxypr opyl cel | ul ose (HPC), hydroxypropyl nethyl cellul ose (HPMC)
(e.g., Methocel (r) Ki5M Methocel (r) §100M Methocel (D K4AM (Dow
Com ng)) car boxymnet hyl cel l ul ose (CMC) or a salt of CMC

sodi um-sahermaceyiealbAcespiablesalt thereok for impedinte Elerse M?’;?“%BC’BB‘%abl e
hydr ophi | jagiriBgh Ylﬁﬁib@unc&@@ht@) ﬁdéeﬁﬁeaﬂmﬂwﬂe& uemﬁb@&neatsae Ianot her

equi-val ent | ybri cat a Due t ter
pheny! eprfrREmegS & A A SR ET TR ey o pobpprmiingely P
rapi d di fadtigtadle samchereef, drsempbsidat funberagmptises fleenylegoe arhe bur st

ff f.th
Shas%cg LRh%xalgalc?u 1ca1¥ acc%:h%?&ssgﬁm nglf ho?ﬁm%n%aﬁ@frﬁéas% dn%ﬁei\ls)ta% i ;/ ﬁ43158

PCTI US200@120d38 Eﬂdeslﬁﬂtm fme@nmm r@iﬁ@eolrn %P@bWﬂ%tp% Bftive agent(s) .
pol ymer ( l) lidt@l'eﬂ:gse%’g inQbat ﬁﬂl@ﬂﬁf&&s%ﬁ&y&al AARlinit 2058 thereby

(Et hocel (r or an acrylic aci 1 zqenbodl ment, the
preferrechéth%t"F‘%THaﬁF (S)rd IR ommporifen tfs'tt%ﬁ‘ﬁ‘é‘ﬂbF Y&dse forms a

matrix W nloné Babcghent ahagmﬁoéxs))n further con@ﬁm)ﬂltmtlm fgrexample, to
phar. maceu cal l.y acceptabl e

mor é%addi TP FePRRPLTELT FE pal f’tstj"f e@é?‘ﬁﬁ? ggédl?%&%‘htgggﬁat rix
t hat pr ovicdng @npess amhamaeruuzdbmcmp@éﬂc qoatingapobymst auda ¢oleraply &xppales

| . t hyl
L3 oL RRaIBRAERY e i alupehpsenasto e,
matri x wmﬁhgpﬂwm@ﬁl%\ﬂﬁbswmqueﬂ%’aﬁ( )%aﬁﬁlb‘?fé? (Qr %éo%ﬁ% and

a |0W8r| déohiuﬂﬁaaﬁrcm:tcercmr QU hydo ey pigiy tellufoss (HPd;Opqmeﬁw latephalj ne' s
part I Cul ar _.sQ

hydrigxypr WW“@’E pﬂcgﬂogig@clﬁﬂaﬂec%ﬁggwﬁg{b%@gb{? p(g' anagenpically acc?pmble

al | ows f onydidphildeslygrersof a rel ease profile that is specific -and
parti cul ap, ongr?,ppﬁa&hemo ABarf cbmﬁ&sebgtéﬁsﬁwbﬁo%w &50dad)apout 4

to 12 hours erab he core s conpletely
er oded abpalyviayl plgoisl h@flﬁét"aﬂ‘é}g(op% edritgh% "1’5’) Bined¥r: 1SRIOE RENnt , t he
core corrp&dsggesfonphenyl ephrine or a phar maceut i cal I y accept abI e sal t

t her eof , optl on "Jr'%‘ rocr%stal I ne cel.l gl Off‘g) 0[?3 o ceul I ose
(CM30 or pagep EntetF tofal dgsage LogicampPHie CRY P!
hydr oxypr piyhaehbddallpseeptaid sadmadrégf which cauitd bed). bﬁO‘Eeﬂlwcﬂf fthesi tgtal dOSw?d
MRONES! UM e 506% 8w iRbro S QMRS conl 45 (106 & KALRG FiP fo RRICBIIIBHARES |
and wei gh ércent .ranges e Tabl e
Phlladclphxa PA) or any pharmaceutically acceptab]e tab]etmg f' llerld:]uents descnbed m _
the Handbook of Pharmaceutical Excipients 4" edition (Row, Shesheky and Walter,
25 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 cel]ulose (HPMC) (e.g., Methocel® K15M, Methocel® K100M, Methocel® K4M
(Dow Corning)), carboxymethyicellulose (CMC) or a Sfilt of CMC (e.g., CMC sodium salg,
CMC calcium salt), and pharmaceutically acceptable hydrophilic polymers; and 0-15 %
30 magnesium stearate or other equii'a]ent lubricating agent.
Due to the high water-solubility of phenyiephrine, 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 ¢an be



Conmponents Wi ght Percent Ranges Phenyl ephrine Hydrochl oride 1-50
M crocrystalline Cellul ose NF 0-60 Carboxynet hyl cel | ul ose Sodi um or
Calciumsalt 10 - 60 Hdrox ro ylcellulose 20 - 40 Silicon D oxide
Col | oidal 0-2 Magnesium Stearate 0.2- 2 Exenplary Formul ations A-G
for extended rel ease phenyl ephrine core are detailed belowin Table

2. Table Ayobk¥enpiidgy Fornul ations A-G Conponents (m dpsepusAoBRoiss® E
F C Phenyl ephrine Hydrochl oride 20 20 20 20 20 20 20 Hydroxypr opyl
Cel I ul ose NF 200 200 200 100 100 f00 150 WO 2007/ 143158
PCT/ US2007/ 013050 18 Car boxynet hyi cel l ul oseNF . 250 _ 150 100 200.: -
150 100 175 Mcrocrystalline Cellulose 20 120 170 170 220 270

145 . NF Colloidal Silicon Dioxide Nf-5 555 5 5 5  Magnesium
Stearate NF 5, 5555 5 5 Tablet 'Wight (nrg) 500 500 500 500 500

. 500 500 Fembined witepes pratore Aydrapivbistpolymees) Grchidinganget I e eofir i ses

t he CoONMPoRANLiS LMY ESan deXidadih ydred. below in Table 3. Table
3. Conponents I%g'ﬂos ? n I{% enylc?%?]rl rﬁe Hydr ochl oride USP 0. 2-90

. Hydr oxypPEsFAP q“&l"éfs@eﬁ:e‘émﬁ"bma&m%f 16?630“% for spsiaipwer Elsese S50 py |
Cel | ul ose nMElﬂaBﬁh the 2c agdfiQ) GRS paény%%xﬁardaewmiabwtﬁau Mb@ﬁ@le&am um
NF S 59 0 ereo? gptn%lmlx yntgleoo?lmloye adﬁmonal therapgunc agent(s)) dlsmbuted within the
matrix that provides a zero or near zero order release of active agent(s).

In one preferred embodiment, the combination of anionic carboxymethyl cellulose sodium

salt and nonionic hydroxypropylcellulose provides a matrix with stronger crosslinking

resulting in higher viscosity and a lower diffusion rate through the matrix for -

10 phehylephrine’s particular solubility profile. The combination of hydroxypr_opy.lcellulose
and carboxymethyl cellulose sodium sait 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 completely eroded about 4 to 8 hours after
ingestion. - '

15 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 CMC), hydroxypropy!cellu]osé, optionaily silicon
dioxide colloidal, and magnesium stearate: For example, the core comprises the

components and weight percent ranges detailed below in Table 1.
20 . Tablel.

Components Wei I%ht Percent
. - anges
Phenylephrine Hydrochloride 1- 50
Microcrystalline Cellulose NF 0-60
Carboxymethylceilulose Sodium or Calcium salt 10 - 60
Hydroxypropylcellulose ) 20 -40
Silicon Dioxide Colleidal - 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/dase) -
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




Magnesi um Stearate NF 0.1 -2 Polyvinyl Al cohol 2-40 5 One
particularly preferred enbodi nent of the extended rel ease
phenyl ephrine core is provided in Table 4. Table 4. Conponents Sb
W w Phenyl ephri ne Hydrochl oride USP 4.5 Hydroxypropyl Cellul ose NF
300 - 600 5 cps at 10% Hydr oxypropyl Cellul ose NF 150 - 300 5 cPs
at 2% Carwoxzgotatdigsd cel | ul ose Sodi um NF 18 M crocryst atdT/us20026h308 ose
NF 66.5 Magnesium Stearate NF 1 WD 2007/ 143158 PCT/ US2007/ 013050 19
In certain preferred enbodi nents, one or nore rate controlling _
pol yners are used instead of those detailed in Table 4. For exanple,
suitable alternative -hydrophilic polyners include
hydr oxypr opyl cel | ul ose (UPC) having digferent VI sc05| ty,

FaYalVi npat hyvy canl I Woca L /LIDAND K P f-H-erent
Car boy Ry e e e e
Vi scosi tfy l';anﬁ' h“e H‘é‘ﬁ“gum QI'atl &7 Vel ds pr ef efred rangés of
NF
exenpl ar yCollahalﬂﬁdBﬁDbM&N‘Fydl’Ophl 16 pplydrer|s. sTabl es 5. Canppnent s
Ranges PhriphediumBgad&oxs/ pr opyls Cdl el ose NF [7/55- [505cps at 5% $-9
i . e. Kl uCeblelWigdtmgqui va| estb Hydooxypsmpy|l soel | ubeese] NBo 1$056000] cps
at 5%i.e. Krucel TXF or equivalent 5-90 Hydroxypropyl Oel | ul ose NP

4000 - 6500 cps.at 5@’30‘1 20/% lléguce MXEF or. e |cv ensan a
Hy dr oxy pr BF Prefaried epbadifgent, B fpra B ABLOGPrES ofl?o? & &Ird’ge‘ﬁ
HXF or eqmwa#)ei&taal%béiwynmblqﬁ cel l ul ose Sodi um NF 25 - 3100 5-90
cps at 40/.i,q)r ng val ent

T

Components I;:::g;s
Phenylephrine Hydrochloride USP 0.2-90
Hydroxypropyl Cellulose NF 300 - 5_9p
600 cPs at 10% : _
Hydroxypropyl Cellulose NF 150 — 5_90
300 cPs at 2%
Carboxymethylcellulose Sodium NF 5-90
Microcrystalline Céllulose NF 1-80
Magnesium Stearate NF 01 -2
Polyvinyi Alcohol - 2-40
5 ‘ . '
One particularly preferred embodiment of the extended release phenylephrine core is provided in
Table 4. '
Table 4,
Components Yo wiw
Phenylephrine Hydrochloride USP 4.5
Hydroxypropyl Cellulose NF 300 — 600 5
cPs at 10%
Hydroxypropyl Cellulose NF 150 — 300 5
cPsat2% ‘
Carboxymethylcellulose Sodium NF 13
Microcrystalliné Cellulose NF ' 66.5
Magnesium Stearate NF 1




Car boxynet hyl cel | ul ose Sodi um NF 1500 - 3100 cps 5-90 at 2% or

equi val ent Car boxymnet hyl cel | ul ose Sodi um NF 1000 - 2800 5-90 cps at

| % or equival ent Carboxynet hyl cel | ul ose Sodi um NF 1500 - 3000. 5-90
cps at 1% or equival ent Hydroxypropyl nethyl cellul ose (HPMC) 100 cps
1-80 at 2% ie. Methocel K 100 Hydroxypropyl nethyl cellul ose (HPMC)
4000 | - 802604868 2% i .e. Methocel K4M Pol y(et hyl ene pgg/dehohzae -
1700 cps at 5%i.e. | 80 POLYOXT Water-Sol ubl e Resi ns Xant han Gum NF
1-80 Polyvinyl Pyrrolidine 30 - 90 K nol ecul ar weight | 80 or

equi valent Acacia NF 1 - 80 Guar Gum NF 1-50 10 Li kew se, suitable
al ternative hydrophobic polymers include ethyl.cellulose (Ethocel(r))
havi ng various. nol ecul ar wei ght, acryjid c acid copol yners,

phar maceuti cal wax, and methyl WO 2007/°143158 PCT/ US2007/ 013050 20
cel lul ose having different viscosity. Table 6 recites preferred

ranges of ;exgopl ﬁr’éﬁérre@-laﬁ:%&ﬁﬁ&ﬂté’ %n@&q‘ﬁé}gbﬁbb@nﬂbﬁlnﬁ%fﬁxerﬁ@@h&d@hstcad ot"
Conponent s ages w w dr oxypr op Cel | ul ose NP at

5.90 5% [those RF‘ﬁ’éf‘éﬁm Txﬁﬂcér erqua!e mm'rlrgvaﬁwvwabwpw P‘dY'B%’é‘ d850
- 400 cps aro'i%rbpﬁeenlﬁob&@tpcmfvmg diffatentabesity, 5y&6xylﬁbﬂyyhaemgl deuhmae

Wbt sl (rdyf*’%%wwa&%f'ﬁ ot itoa s f”ﬁeﬁ%ﬁ*ﬁféﬁ%ﬁp&e RMG) B o Pl SRE

1- 50 Hydwoige diffeesht Vi@gﬁil)afahéxz@tﬂanluﬁml -Table SHiycite g@fmted dan@estferenaplary NF
1-50

alternative hydrophilic polymers.

Table 5.
' Ranges
Components % wiw
Hydroxypropyl Cellulose NF 75 ~ 150 cps at 5% 5.50
i.e. Klucel LXF or equivalent
Hydroxypropyl Cellulose NF 150 — 400 cps at 5%
i.e. Klucel JXF or equivalent 3-90
Hydroxypropy! Cellulose NF 4000 — 6500 cps at 5.90
2% i.e. Klucel MXF or equivalent
Hydroxypropyl Cellulose NF 1500 — 3000 cps at 5-90
- 1% i.e. Klucel HXF or equivalent
Carboxymethylcellulose Sodium NF 25 — 3160
. 5-90
cps at 4% or equivalent
Carboxymethylcellulose Sodium NF 1500 — 3100 cps
5-90
at 2% or eqguivalent
Carboxymethylcellulose Sodium NF 1000 — 2800 5.90
cps at 1% or equivalent
CarboxymethylceHulose Sedium NF 1500 — 3000 5-90 ’
cps at 1% or equivalent
Hydroxypropyl methyl eeliutose (HFMC) 100 cps 1-80
at 2% i.e. Methocel K 100 . -
Hydroxypropyl methyl cellutose (HPMC) 4000 1-80
cps a1 2% i.e. Methocel K4M
Poly(ethylene oxide) NF 30 — 1700 cps a1 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



Camauba Wax NF 1-50 Wiite Wax NF | - 50 5 I n one enbodi nent, the
conposition further conprises 1 to 25 ng phenyl ephrine or a

phar maceutical ly acceptable salt thereof in an imedi ate rel ease
form 0-90% (W wrelative to the dosage form) of one or nore
pharmaceutical diluent(s) or other pharmaceutically acceptable

t abl et i ngvagemtii¢mys Exanpl es of such tabl eting agents BEIRUS2007/013050

m crocrystalline «cellulose, starch, pre-gelatinized starch, |actose
or other tableting sugars, calcium phosphate 10 or any ot her
pharmaceutically suitable tableting excipients. In one enbodi nent,
the conposition further conprises an erodible coating conprising Ito
25 ng phenyl ephrine or a pharmaceuticgdly acceptable.salt in an
imedi ate rel ease form 2- 20% (W wrelative to the dgsage form

pol yvi ny| celpletshying diffrrens vispasity mbetle® recisinelenrarapaeant & FBRIY ng

agent . Inalﬁﬂﬁ{,miydmsmﬁaphersi he conposition further conpri-ses an 15
erodi bl e coating conprising | to 25 ng phenyl ephrine or a

phar maceul &P y acceptable salt in an imediate release form 4-8%
(Wwrelative to tHe dosage. fornm polyvinyl al ctohokm\% ot her

phar maceuti cal | y agceprmishaatscoati ng agent. Exanpl es '

phar maceuti cal | y ageeptable WD 2004143158 PCHUS2664-684+3050 21
coating agents are hy@ﬁflé‘}( w&mﬁw PR & oge (19PMC) ; [pol yvi nyl

al cohol ; Kol licoat i e el ST eV —or salt of CMC
(e.g., CMC sodi um gal ts';a-' o3 céquimentsal t ), hydr oxyp?opyl| cel | ul ose
(UPC), or any other[pharmaceuticalty suitable fiydroppiTi ¢ pol yners.
In one preferred enbo&fhh‘éﬂl“""’ F‘FPé"ﬁ rnaceuti calll y détept apl e coati ng
agent is 5 -based gn I [ cohol (e. Qpadr,yl)'r 1]l 85 series,
preferably 18422; pol \%?f%%'fmxm?%o%gl pol ve?hvl bne q|y€(;0| gr af t
copolynmer (e.g., Kl ixRatcudid) hemoleld & pref erred entaogb mentt, the

i mmedi ate rel ease portioncomprises phenylephrine or
pharmaceutical ly accep&aﬂlmw@;,&;&ﬂe&&of as vel|l as-® poljyvi nyl

al cohol-. Such i mediate—+releaseformutat+onrs—and—ethods| of nmaki ng
the sanme are descrijped=faNg. S. Provi si onal 10 Rat eritSOAppI i cati on - No.
60/ filed on June 1L—2007entitted—"CoattTigs for—apptyimn subst ances
onto substrate carrfi ervrosgnaetvesrtlePi Bocket No. OT068551L.0 US) -her eby

i ncorporated by reffgrence. 1n one enbodl nent, the conposifion further
conpri ses one or noye %HWTF&WHO‘{Werapeutl C aqentl(g folr rul ated for
i mredi at e and/ or ulstad nePa lzease. In one preflerrgdggnmbodi ment, 15
t he one or nore addi_tiona twﬁel apeutic agent(s)Y is an ant} hi stam ne,
preferably, |oratadfriguowxes! oratadine. Accorldi ngl.yo i n| one

enbodi nent, the co folH-dwirng—sustai ned

rel ease portion and i mmedi ate rel ease portion detailed below in Table
7. T3€b| e Tn onWnibadinRe:, thelcompasimarreniie tghprisBel @stmg phenylephrine or a

pharmaceutically acceptable salt thereof in an immediate release. form, 0-90% (wlw relative

to the dosage form) of one or more pharmaceutical diluent(s) or other pharmaceutically
acceptable tableting agent(s). Examples of such tableting agents are microcrystalline
cellulose, starch, pre-gelatinized starch, lactose or other tableting sugars, calciom phosphate
10 or any other pharmaceutically suitable tableting excipients. '
" In one embodiment, the composition further comprises an erodible coatmg comprising lto
25 mg phenylephrine or a pharmaceutlcally acceptable salt in an immediate 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
15 erodible coating comprising 1 to 25 mg phenylephrine or a pharmaceurically 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



Conmponents Ranges (ww) of dosage form Phen |e hrine Hydrochl oride

1- 50 Mecrocrystalline Cellulose NF 0-60 Carboxynethyl cel |l ul ose

Sodiumor Calciumsalt 10 - 60 Hdrox ro Icellulose 20 - 40 .

Silicon Dioxide Colloidal O - 2 Magnesium Stearate 0.2- 2 Seal

coating (Optional) Exenplary Wight Conponents Formnul ation

Per cent agaegoho7iimisabl et) solution (wWw Pol yet hyl ene fdpeslooBias6o

1.67 2.28% Hydroxypropyl nmethyl cellulose (NPMC) 5 cps at 2% (e.g.,

Met hocel E-5 PremiumLV) or a polyvinyl alcohol based pol yner

(e.g., OpadryT'r 11 85 series, preferably 18422; polyvinyl alcohol-

pol yet hyl ene gl ycol ' graft copolyner (e.g., Kollicoat IR)) 8.33.

11: 36% WD 2007/ 143158 PCT/ US2007/ 01305% 22 Exenpl ary Wi ght

| mredi ate rel ease - erodible Formul atith Percentages in Conponents

(m t abl et Jostolguigean arfeyddoxyrRaryy atthylcelildos@(ﬁPMC)Bﬁtﬂﬂw@yl @k ohol 6K icoat IR,
dr oxypr opyl

Hy - Wqﬁéth%Lelﬁlﬁ{sL H&Méfm(al Jar'}{Flﬁxvft gas e@&xc?séal(,ﬁl Sy, ciyBhRfs!

E-5 Prem um L pol yner
Qpadr y r msaly. BBrexprapyl cq@p@p@ﬂﬁ‘a)yor apgathor phagngogptifally g_tp@b}qu'drophlhc

pol yet hyl Rg iy qglongﬁl%i’érreﬁgﬂgﬁiﬁgﬂt e p&maé@k:bdl@%&epta@e)co&lﬂig@géntsﬁ
Lor at adi neé (optional) 1.
5 -based on polyvinyl alcohoi (e 2., Opadry™ II 85 series, preferably 18422; polyvinyl

alcohol-polyethylene glycol graft copolymer (e.g., Kollicoat IR)).

In a preferred embodiment, the immediate release portion comprises phenylephrine or a
pharmaceutically acceptable salt thereof as well as a polyvinyl alcohol. Such immediate
release formulations and methods of making the same are described in 1J.S. Provisional

- 10 Patent Application-No. 60/ “filed on June 1, 2007 entitled “Coatings for applying

substances onto substrate carrier,” (Attorney Docket No. OT06655L01US) hereby

incorporated by reference. '

In one embodiment‘, the composition further comprises one or more additional therapeutic

agent(s) formulated for immediate and/or sustained release. In one preferred embodiment,
15° 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. )

. Weight Percent
?:l;s;;amzd r;lease core Ranges (w/w) of
omponent . dosage form

Phenvlephrine 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

?ﬁ::lczitelgfs«)p tional) Formulation | Percentagesin

p (mg/tablet) solution (w/w)
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%




Qpaspray Blue K-1-4108 (optional dye) 8.2 3.02 Phen |e hrine HC
mesh 8-12 3.1-4.22 |Imediate rel ease coating total 39.45-43.45
13.28-17.28 Exenplary Weight Top coating (optional) Formulation
Percentages in Conponents (mtablet) solution (wWw) Pol eth |ene
G ycol 400 0.75 2.27 Hydroxypropyl nethyl cellulose (HPMC) 5 cps at
2% (e. gwoNbttaesel E-5 Premum LV) or a pol yvinyl aCToORmb7/Aia858d
polynmer (e.g., OpadryTM 11 85 series, preferably 18422; pol yvinyl
al cohol - pol yet hyl ene gl ycol graft copolynmer (e.g., Ko]licoat IR))
3.75 11.37 5 I n another preferred enbodi nent, the conposition
conprises the follow ng sustained release portion and i medi ate

rel ease portion detailed belowin Table 8. .Table 8. Extended rel ease

150

core Weight Exenplary Conponents Percent Fornulation Ranges
(rrg/tahl Pf) (\A/I \I\I) of dgsage fnrm Dhnn\ll vpm i w 2 5
Hy dr oclningihédiste Waikasel-deadivpr opy| ta
PCT/ USPOBip&ka50 23 Cel | ul ode N—"’g p ’“‘“ e )1(?%
onv
Hydr ox Iﬁglye'fl{ylene Giycol’3350 3.65 1 35% .
Hydroxypropyl methyl cellulose ‘
MEPMC) 5 cps at 2% (e.g., Methocel
E-5 Premiom 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)) 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 30.45-43.45 13.28-17.28
. . Exemplary Weight
Top coating (optional) Formulation' | Percentages in
Components : (mg/tablet) solution (w/w)
Polyethylene Glycol 400 © 0.75 2.27 ¢
Hydroxypropyl methyl celiulose
(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 alcchol-
polyethylene glycol graft copolymer :
| (e.g., Kollicoat IR)) 3.75 11.37
5 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
CO‘IIIPODEH‘S Percent Formulation
Ranges | (mg/tablet)
(wiw)
of
dosage
form
Phenylephrine 4-5 22.5
Hydrochioride USP
Hydroxypropyl 4-5 25




Cel l ul ose 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 Magnesi um
Stearate NF 0.9-1 5 Inmmediate rel ease Wi ght Exenplary erodible
| ayer coating Percent Forrmnul ati on Conponents Ranges (ng/tablet) -
(ww) of dosage form Loratadine, mcronized 0.9-1 5 (optional)
Phenyl ephnyoeostn431d8 5 Hydrochl ori de Pol yvi nyl al cohol pageshedrii8oso
36-54 polyner (e.g., OpadryTM H 85F series (e.g.,18422 (Wite)) or
pol yvi nyl al cohol - pol yet hyl ene glycol graft cepolynmer (e.g.,
Kollicoat IR) In any of the precedi ng enbodi nents, the core
optionally conprises a penetration enhancer. Exanples of penetration
enhancers are: salicylates such as sodium salicylate, 3-

met hoxysal i cyl at e, 5-methoxysa.li cyl at# and honmovani l ate; bile acids .
such as taurocholic, 5 [edanada®3opckod [c, deokycholic, ]cholic,

gl ycholic, lithochol at ejcrslma@@®deoxycholli c, uf sodeoxycholic, .
ursocholic, dehydrochol f g4 dysbslic. et ¢. ;4_§o%ﬁon|c sutfactants such

as pol yoxyet hyl ene et herSul® 19 158-i3bo 36t I'j 52(r)] Brij 56(r),
Brij 76(r), Brij 96(r),|cPexenghor(r) A6, Texaphor(r) AL4, Texaphor(r)

A60 etc.), p-t-octyl ph Y1 rton X3 45, Triton
X-100, Triton X-1 14, Tfg X%?é%’g%ﬂe%sg )?ﬁgﬁyl%{]enoxypol oxyet hyl enes

(e.g. 10 I gepal (r) CO sertes ot-yoxygti N esters (e.qg.
Tween(r)-20, Tween -80 egéfl; ?{;ﬁ?ﬁ onic é?YFic ¥4Ps such as dioctyl

sodi um sul fosucci nate; s ospheliphds—sueh—as

Magnesmm Stearate NF | 0.9-1 |5
Immediate release Weight | Exemplary
erodible Jayer coating | Percent | Formulation
Components .| Ranges | (mg/tablet)

(wiw) -

of
. dosage

form
Loratadine, micronized 0.9-1 5
{optional)
Phenylephrine 1-2 7.5
Hydrochloride

Polyvinyl alcohol based 6-10 36-54
polymer (e.g.,
Opadry™ II 85F series
(e.g.,18422 (White)) or
polyvinyl alcohol-
polyethylene glycol .
| graft copolymer {(e.g.,
Kollicoat IR)

In any of the preceding embodiments, the core optionally comprises a penetration enhancer.
Examples of penetration enhancers are: salicylates such as sodium salicylate, 3.
methoxysalicylate, 5-methoxysalicylate and homovanilate; bile acids such as tau;ocholic,

5 tauorodeoxycholic, deoxycholic, cholic, glycholic, lithocholate, chenodeoxychaolic,
ursodeoxycholic, ursocholic, dehydrocholic, fusidic, etc.; non-ionic surféctants such as
polyoxyethylene ethers (e.g. Brij 36T, Brij 52%, Brij 56%, Brij 76%, Brij 96%, Texaphor®
Ab, T«::xaplm:n'® A14 Texaphor® A60 etc.), p-t-octyl phenol polyoxyethylenes (Tmon X~
45, Triton® X-100, Triton® X-114, Triton® X-305 etc.) nonylphenoxypoloxyethylenes (e.g.

10 Igepal® CO series), polyoxyethylene sorbitan esters (e.g. Tween®-20. Tween®-80 etc.);

anionic surfactants such as dioctyl sodium sulfosuccinate; lyso-phospholipids such as
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| ysophosphati dyl et hanol am ne; acyl carnitines, acylcholines and acyl
am no acids such as lauroylcamtine, nyristoylcamtine,

pal m toyl carnitine, |auroylcholine, nyristoylcholine,

pal m t oyl chol i ne, hexadecyl | ysi ne, N acyl phenyl al ani ne, N acyl gl yci ne
etc.; watwo28wblse phosphol i pids; nmedi um chai n gl ycerpdEss2bm/abosar e
m xtures of nono-, 5 di-and triglycerides conprising

medi um chain-length fatty acids (caprylic, capric and lauric acids);
et hyl ene-di am netetraacetic acid (EDTA); cationic surfactants such as
cetyl pyridiniumchloride; fatty acid derivatives of pol yet hyl ene

gl ycol such as Labrasol (r), Labrafacgq), etc.; and al kyl sacchari des
such as lauryl maltoside, |auroyl sucrose nyrlstoyl sucrose,. and
pal mi t oyl lyspleeithigend Iygonhesahandythasplagiass aryirarmunes.aeEichlinEsand Gy ) amigo
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pharmaceutically acceptable diluent, and 0-5% w/w magnesium stearate or other

25  pharmaceutically acceptable lubricant. In another embodiment, the capsule comprises
pellets as described above, which pellets comprise phenylephrine or a pharmaceutically
acceptable salt thereof, and one or more additional therapeutic agent(s) as well as excipients
known in the art. 7 '

. In one embodiment, an insoluble casing is capped by a caf) which dissolves immediately

30 upon oral administration, exposing a polymer piug optionally comprising phenf;lepﬁriqe or
a pharmacentically acceptable salt thereof for immediate release. The polymer plug is
constructed of an erodible polymer, which plug has an appropriate thickness and erodes

over a desired duration. Examples of such hydrophilic polymers are hydroxypropyl



25 net hyl cel l ul ose (HPMC), polyvinyl alcohol, Kollicoat IR,

car boxymet hyl cel lul ose (CMC) or a salt of CMC (e.g., CMC sodi um
salt, CMC calciumsalt), hydroxypropyl cellulose (HPC), or any other
pharmaceutically suitable hydrophilic polyners. The plug erodes over
about 5 to 12 hours fromingestion, nore preferably over about 6 to 8
hours fromwvongeaidie. 5 2) pH dependent erosion contr ol p@Gus2007/013050
formul ati on I n another enbodi nent, the conposition is a solid
formul ati on wherei n phenyl ephrine or a pharmaceutically acceptable
salt thereof is released under a condition that exists
characteristically, predomnantly or exclusively in the colon
(colon-specific condition) and not while in transit through the
upper digestive tract including the st®¥mach and/or the small 10

i ntesti nesneu@]qahh}swmm(v)epcpphiyymrcom,dkmlﬁdoamIR aarbappiaipideditiese (CMC)
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i ntestineg d an optional second coating (e.g., an enteric

coating). ]isr e?erabl y, the colon specific layer is degradable at the
col oni ¢ pHles tahGliracs, te p withiga fagedgstonrach rangesndiemli iR 3. #asyA fediptemash
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del i 3cers ‘cdilemtmm'ﬂ n@thirhee:c lasdacblq:xedaﬁ@sésmoj 5 phenVhiepdwtralgH edndition is
different 1 ?agn to%e r%&?mGSeé Isaqatet alAD§' %E%egepécﬁ;tél r&?)téﬁe? ﬁ(&ﬂy%ugust

section of " su Tormi l.on Is represehted I'n Figure 2. The cor€ is
formul at e@03- 2 conventional inmedi ate rel ease soI id WO 2007/ 143158

PCT/ US20074 Shb3PRfddindeit, the composition of the invention comprises: a core comprising
phenylephrine or a pharmaceutically acceptable salt thereof, and an erodible colon-specific
25 layer encapsulating the core and degradable at the colonic pH of about 5.5 or above, an
optional layer comprising phenylephrine for immediate release in the up;-;cr tract of the
intestines, and an optioﬁal second coating {e.g., an enteric coating). Preferably, the colon
specific layer is degradable at the colonic pH of about 5.7 to dbout 6.8. The formulation
- may further comprise a tdp coating to enhance the palatability of the formulation which top
30 coating optionally may also be an active coating comprising phenylephrine for immediate
release. Such an embodiment delivers from one to three pulsed releases of phenylephrine at
| different regions of the GI tract. A scheme depicting the cross section of such formulation

is represented in Figure 2. The core is formulated as a conventional immediate release solid



dosage form which allows a bolus delivery of phenyl ephrine upon
exposure of the core to the colonic environnent. The col on-specific
| ayer may further conprise an additional enteric coating for
protection.fromthe | ow pH of the stomach. In such enbodi nent, the
core and any optional additional |ayer(s) is encapsulated by an
enteric cwardnig4aehpri sing a 5 conposition that resi StRCTESNEAAIISON
under the prevailing pH of the stomach. A commonly used enteric
coating resists degradation in the stomach where the pHis bel ow 2.
An exanple of such enteric coating conprises hydroxypropyl

met hyl cel | ul ose phthal ate, polyvinyl acetate phthal ate or

met hacrylic acid copolyners. Commerci2sl |y avail abl e~ preparations
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pel | et s cadvpiithgony spéleenydrieostingaipae 16% w/w of the total dosage form (5-35% of

25 weight gain by the addition.of matrices and coatings), and comprises hydroxypropyl

methylcellulose phthalate dissolvable in the media above pH 6.8. Further, the cqmposition

optionally comprises a top coating comprising 1-10% w/w low molecular weight
hydroxypropyl methylcellulose, polyvinyi alcohol, or Kollicoat IR, incluﬁing a plasticizer
up to 10% of its weight, and in case of an active coating, 1-30 mg phenylephrine or a

30 pharmaceutically acceptable salt thereof per dosage form. '
In another embodiment, the core of a pharmaceutical composition of the invention is a pel]et
core and comprises pellets comprising phenylephrine or a pharmaceuﬂpglly acceptable salt

thereof. Pellet cores are described above and exemplified in Figure 1B. In another



pharmaceutically acceptable salt thereof, to which pellets the
colon-specific layer is applied. Miltiple pellets are filled into
gel atin capsules or conpressed into tablets to deliver the
appropri ate dose of phenylephrine. As in other enbodinments nmultiple

| ayers may be added 5 to the pellets to provide additional pulses of
drug rel eag@2000/19516§ erent regions of the G tract. 3) fol/oseesRASIshi C
erosion fornulation In other enbodinents, the conposition conprises a
core conprising phenyl ephrine or a pharmaceutically acceptable salt
t hereof and a col on-specific |ayer degradable by one or 10 nore
enzymes specific to or prevalent in the colon. Such enzyne is herein
referred to as "col on-specific enzyne ,The enzymes nay be produced by
manmal i an cells of the col on, %e excreted by the bacteri al
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25 embodiment of the invention. Amylose-ethylcellulose film can also be used. See Siew et
al., AAPS PharmSciTech, 1(3): artticle 22 (2000); Tuleu er al., Alimentarjz Pharmacol
T?:erap;zut, 16(10):1771 (October 2002); Chaubal, Drug Delivery Technol, Article 131.
Guar gum, methacrylated inulin, and dextuan acetate are a few other examples. The core
comprising ﬁhenylephn‘ne is protected from the stomach acid by an enteric coating when
30 necessary, such as when a polysaccharide based coating is used.
In another embodiment, a core of a pharmaceutical composition of the invention is a pellet
core and comprises pellets comprising phenylephrine or a pharmaceutically acceptable salt

thereof. Pellet cores are described above and exemplified in Figure 1B. In another



appropri ate dose of phenylephrine. As in other enbodinments nmultiple

| ayers may be. added.5 to the pellets to provide additional pul ses of
drug release in different regions of the G tract. |In yet another
enbodi nent, the formul ations of the invention suitable for
colon-targeting conpositions of phenyl ephrine or a pharnaceutically
accept ablwoged71431eer eof conprise a conbi nati on of twaP@HUSEOI713050
duration-controlled, pHcontrolled, or colon-enzyne controlled

erodi ble Iyaers for a nore fine-tuned control. See, above for details
and generally Cheng et 10 al., Wrld J Gastroenterol, 10(12)

:1769- 1774 (2004); Asghar et at., J Phann1Pharnaceut Sci, (3)
:327-338 (2006); Li et at. RAPS Pharnfgi Tech, 3(4) :article 33

(2002) For exanple, in addition.to the core.co henyl ephri ne
or a pharsrakadimens thecgre- "élE‘(l’Ef)‘*ts:5'5{I ‘@‘t"?éP‘?]'eFﬁB‘F‘B’BT’“g e@?‘%ﬁ%ﬁ‘g %1% aPmunt .

of | pheny! giphhicaeridaly adceplable Szpahaed forwhichqeHéts g coloasspccsﬁxdnmr issApplieda
pol ymer c fo 5
pheny!| ephWﬁ‘é&rp@:“%té?&qu ef é"q B%(r?elsr?ggc n% cpﬂmataﬂgé y&l}?)%n

i ngest i onagipeopsiat dose of@hmyéaphnga tmsen péﬁkerm@mmml@ehﬂ%}'&tslw Egfadded
UNMELADOL | ARLlclrs W60 Rt EhaP ALY bERR feiise 2 Qi fredt eghRia B BB Bt

formil ati ons nor e t herapeuti c agent(s) :
“anot her ehtxstisnether embodiment| the fapnplghonsiofbe W&Pﬁ‘fﬂb‘é‘ﬁ?‘?lﬁgﬁf c?;]B?rﬁ'B%ﬁF‘P? on

further cosmokwess of%gexf}'ﬂ%hﬁﬁe mrﬁaﬁ@déﬁubﬂfy&iccéﬁlﬂﬁe%ﬁﬁlﬂidr@f a@ﬂ]ﬁﬁsés)
Such agent or agents may be.  fornul at ﬁa I'E ﬁggd atle rel ease upon

i ngest i oncomkipatiop ot %%@‘W%F‘Eé%@'cc’f‘ﬁ?] S EEROROR EC 8’6?'621’{"135?“%%
combi nat i emdiblzayReffor a mbre fxertidrosrdoBeBRive forgnwilpandgsnaalattheng enal

thergpeut i £, vﬁaﬂ'} &89 a@#zgragqgﬁ%lﬂ;)ﬁ@}1\?4?5684% n%f? 4 e Br, 3 Phalth P"&Wflacem

coatt'hgs 8 yer 3-HESEF] ati 6n as suitab
25 In oneSenGbGRTEM (2006k Lt af. Mﬂ%ﬁl%ﬁﬁé@ ertisle 3342002).

durati on- eanktali&d a&itﬁéﬂ @hd &wwnqsr kg pmwam@ cstarpusrhur:@ndﬁnl cted
in Figure 1. In one enbodi pent cor.e E% segone. ar
o1 6 Sdd: sscevtae PR TP RS P opiigte if ST REPgat - Caethe
tract i'imiﬂyafcoh:l@ﬁs:ﬁ@h polymen@uipositiod. YThaicbdting Heyey ¢emitisinge. pottivnaf (s
part ular_e t(s
A N R S i
enmbodi mentghieyireg the peab plasma dorcpwratipn eﬂwmpéqlmcé oag@ﬁmsat%mnﬂephﬂ“e

fornul ateg, in the matrix surrounding the pellets in a pellet core.
I n- one enbodi nent, one or nore additional _.therapeutic gﬁnt(s) are

f or nul at ed GPIFWP?POMP’FE@%‘OB? with pre qr goreslditional thempeuticaggdilsyi [ t he
mat ri X sulg St &8bddii8erp 8t {he tifrehtibnathp phdr@hce@dabcomhpbsiion filrther comprises

Comp D S o8 o e RSB ALPEPBHA e PAATE N SRSy oy e o

rel ease i fmtnhdiats redake upomtiesssiovefor susmr&ﬂﬁ@lﬁéﬁ ferrslsaserin the, coloReT@RY m)r e
addltlonal ohbGlAResdsg agent(s) are fornulated into the erodible
llayer for ‘Sustal ned fel ease. |n angt her enbodi ment tive top

coating cdnpiamEmbsaiEmests. ORSaE mRRAJLI SR thefapavtinAgaps af&g*'g (LY for

I mredi at e f6@luR@6Lin any of the coatings or layers described above in any combination as suitable.

25 In one embodiment, the phannaceuiicai composition is a duration-controlied erosion
formulation having a structure depicted in Figure 1. In one embodlment the core further
comprises one or more additional therapeutic agent(s) for release in the upper GI tract -
and/or the colon concurrently with phcnylephnne. In a particular embochment, one or more
additional therapeutic agent(s) are forniﬁ]ated within peliets of a pellet core. Tn another

30 embodiment, one or more additional therapeutic agent(s) are formulated in the matrix _
surrounding the pellets in a pellet core. In one embodiment, one or more additional
therapeutic ageni(s) are formulated within pellets of a pellet core as wal_ as within the

matrix surrounding the pellets in a pellet core. In another embodiment, an erodible layer



5 after ingestion. In certain enbodi nents, the pharnmaceuti cal
conpositions of the invention conprise one or nore additional

t herapeutic agent(s) in one or nore of the core or any of the |ayers
or coatings as described above. In another enbodi nent, one or nore
addi tional therapeutic agent(s) are added to a pH dependent or

col on- speowbizgp7aangg on fornul ati on having a structure degrgiReh/diBoso
Figure 2. 10 Simlarly to the above description, any core or |ayer of
the formul ati on may conprise one or nore additional therapeutic
agent(s) for a desired timng of release. The additional therapeutic
agent may be a decongestant including anti-histamne, an anti -
pyretic, a non-steroidal anti-inflannn%&wy, or any other therapeutic
agent or conbination of two or nore of such agents to assi st .
al | evi at i ecnmpfisesioee-sympicadditiofal thewptutic agers@hioo franedipte tdeaspin-thesmalhal
al l ergy, I?l?t)fsﬁlfngy %’an%ert%nmd&ngﬁf?mmoré Qdcﬁti@{aﬁh%fwéﬁcﬁ jgent, t he

phar maceuti cal conpositions include an antihistam ne. Antihistanines
can be of fegmudgiedintothe agdivledesr fr setaiegd relopies Inqnofies erpbrdiaetanagdy

I nhi bi t or Sep dRABng Lot sBORHRI 8 hivrCARitRRaITRG Fel idaght(d) dor-ifRdaiatea tgleaszUcCh
as di phenhydram ne, _ chl orphenjramne, .tripel enpnam ne.. pr t.hazi.ne,
cl emast i n@Tefggsrhighy Inesertaja prhpdingpns. hrphagp 8&\‘5?&???8}1’%8'9‘1 03%5‘6%“?}8’,‘.
anong ot hebsprifexdpr atroddditdnd hetgpemiicsigent(€) ¢l oreayr mvud ofthecaiobr any of
limted t elcierlr_wa‘taricdiage af ggsglpltimgiagev ni zati di ne, and ranitidine.
Exanpl es of° AYEY ZroRRIgs&F E55 428 i t or s i ncl ude cronol yn.

Long- act i ryaemberiembbdinient sneswlmace sifitfianghtherapeude ageni(e ?éﬁad)‘/ih@to aptbup
consi st : ngle@efnd nt or colon-specific ergsion formulation having a structure depicted in Figure 2.

| or at adi ne, desl or at-adi ne, azat | di ne, f exof enadgl ne, t erf enadi ne,

ceti 1P zi nSimialynitieprbeve daserintien.Gux Bere OF kyer ftha inapylaton MayLOmrseael%y
accept abl engi@bdditiciaPtherAbevtiv hieaakh)Fof Hdesirbeipingrofagasd i cal conpositions
referred antih m nes. i

of the inventi,an. L st cl | or at adi.ne . _
Ges! or at adirasdignel rersphiskiagh e b & Bl Getifie o R ARASpERG:
as a non- yecdt] mprasrpidhishtdinfaemasafudr anf othetherapriutic agemt ef dombinatioroef
of season | R | | ad I Ng.
The aqt 1 va et BBl el e R R o Bl oo
hal f 15 f e nep-spasynaballergy hay feyen @ spus groblymsg Ina greferred gmppdimeathe NG

5, 595,.997 pHirsfakanRsl cSRipbass:s athde apadiidtineiae. for treating seasonal
allergic

rhiniti.s s to usi des] or at adi ne. r at adi neé and
desl or at a&%b'smneé\%{'rpﬁ | I?ﬁh{] Agopists or 8 erctefﬁe\?eoh llsgmr?é e'{;%%slcet s t hat
rel ease t hishibigirs. VEhed@Baritagonis@ carobp/eddtingva honveadating, sukh as dipbenbldramine,

formul ati op, rel |.or ' he.nr |5 - Akl on
bnd i ool RERs st AE mimiRE OFRIIER kyhie it

| or a8di nderfrogding and lozatadine, ainpre othars. HExpmplgsof B2appgenistyjnciiie; byt argpay:
hour s and }iRa «&lclfGididedfindtilife, Sicatdine, Ahd Rt Bxarhples &ftididifint-iMhse

half |ife of |oratadine conpared to enyl ephrine, .the |loratadine in
The. f or muAiPISEe RERES PSS Po LPresre e OB EleBRE Fom e 8f PRt e -

avai | abl e giaup congiRigaif Rritadisg delordiading xanidine, fekafemiling] taferadine, ,
desl or at adine .nay_be. 5 pr AL bh S O ki QR a i B RS Ll erid Leuhd of a
i quid cor &gt %%%’P'ﬁglf ’azfngzgl‘éﬂbg&ltnﬁ’eort o} lrq@oat |cng afiPdckttiblc s

25 suitable for the pharmaceutical compositions of the invention. :

Preferred antihistamines include loratadine and desloratadine. Loratadine is disclose& in
u.s. Pa.'t. No. 4,282,233 as a non-sedating antihistarnine useful, for éxample, in alleviation
of seasonal allergic rhinitis symptoms such as sneezing and itching. The active metabolite
of loratadine is desloratadine, which has a half-life (t;2) of approximately 15 to 19 hours. .
30 U.S. Pat. No. 5,595,997 discloses methods and compositions for treating seasonal allergic
rhinitis symptoms using desloratadine. Loratadine and desloratadine are available in the
form of converlltional- tablets that release the active agentin a conv-entional manner. An

exemplary formulation releases loratadine by the processes of disintegration and dissolution -



of the product. Other antihistam nes are also useful for the practice
of the instant invention. Azatadine is disclosed in Belgian Patent
No. 647,043 and in corresponding U S. Pat. No. 3,326,924 and
3,419,565. The elimnation half-life is reported to be 9-12 hours.
Terfenadi ne and 10 fexofenadine are disclosed in U S. Pat. No.
3,878, 21 Awanah7haaes a durati on of action of 12 to 24 HUES20@rd3050
greater than 24 hours, respectively. Cetirizine is disclosed in U S
Pat. No. 4,525,358 and is reported to have a duration of action of
12 to 24 hours. Astemizole is disclosed in U S. Pat. No. 4,219,559
and is reported to have a duration of action greater than 24 hours.
Levocabastine is disclosed in US. Paj, No. 4,369,184 and is reported
to have a 15 duration of action of 16 to 24 hours. The dosage of '
ant i hi stewtindatlgutdingbesipwtaeketeanghisuaitioptiecanithio-Itay hoarsgaddent in
di ffer ent.erRcQReERkikakd S8 HBHEN DS tolthe 1629 hAW lifdiredrakdint Yordpabedtg, 5 N,
or 10.ng. Suitable anti-infla tory and/or antipyretic %gents usef ul
for the prheadephripg thsderatadpgdn thgwﬁuoaawaw’atgﬂgﬁywn‘ inventionis
anti - i nf | gopRbRIayai(bRANWS InmaamdeREsl For baxipld, braaii: deeilvataiine say BO

such_as enfenam ¢ acid, etofenamate. ..flufenam cid.. | ixin,..
ool 8 endHFERR SR DTS BEPGor g4 e Sriafordip s i il dduine
t er of enanefttke prodhct.| f enam ¢ acid; arylacetic acid derivatives such as

acenet aci §g . Al GhiolHARE e%m%gaﬁlgpmé BXEARG el ifEh BbitionC hoRhdiAcis
di cl of enac codi um et 240l ac, el bt nac, frencl of enac, f encl orac, f encl ozi c
aci d, fendiscdpsadin Belgian Patent No. 647,043 and in corresponding 11.S. Pat. No. 3,326,924 and

gl ;J_cam%‘t a&,&fg,jegufrggaﬁnmmrm;fha@isneﬂoalea QAR AL2 houX lﬂpﬁgnddﬁf&?_zol ac,
metiazinic acid, oxanet a 0 ci.n, sulindac. tiar e,
ol 100§ . esagine gt el ooe i e S B T o § st phu R 2
bumadi zon4 luuts, bndf enterftieni2ahours ansperiveli Cletiriziae isldixglobekinlU-8. Fat Nes
such as £hiLaiaga el RlalAf 2R dubbBPls Lhdifor 13 bPAARL. OOl 4
derivatives such as m noprof en, benoxapr of en, bucl oxi-c_acid; -
car pr of endisdlesad iy G Sehat. 9. 4i2dR.557 arfdaprepprigsh 1B hayeqt gation |5f petiop grrater thegy

proxam i HOeREOTe0ecabftinds alsesed iR X0 IPe1. &8, 4,589, 1831208 @YepdiRPIoN@8a
oxaprozin, 30 piketopro pi r prof en, pranoprofen, protizinic acid,

t fe
suprisf en ﬂ“l“i"éﬁ‘i‘t?f‘é’ﬁil@“’g’é"l"(ﬁ'?m' pyrazol es such as difenam zol e and
epi ri zol 8ThegusEgeal amitdstmiohsual anloeaatine, or lesiapiagioe yky he prefenpinatifferent

mof ebut az ong.. TRLAZGNG: 1 CHRNENNLARIONS mphsyyigrane. pi pebuzone,

pr Opyphen_azone, ramitenazone, UlX.| 0ne hi azoll nQbUt azone; ]
sal i cyl i cSuitblg avDiFOTalr ARPBOrRATPIISTORFIE g@@.g_@or t@'@ﬂ QP&WB%“% uch
as acet a”}nggﬁéﬂa%n- ?Jliciall &ti-ﬂﬁ%h%@ﬂw&ﬁinbﬂ@ﬂhﬁoxﬁﬂ aeidWdtivatives

acetylsalicylate, diflunisal, etersalate, J endosal’, nti siac. aci d,
gl yc¥l saficRyt erfenamioacih siofepamaty) ufsnagieacid, yopipg. %%Fgf?r@aﬁ & ate,
nesal am ngefaAlhie k] MiusialatiayhRiffumate, Reagfhidmake Saholtphaicacid; arylacetic
ol sal azi de'ggeargv%ﬁl\lfersnsgc%’as Bcbeen lcinaglgIEOYezlngc? lalln?iéﬁlaétbﬁféx :E':‘ i#.méééthdép%&’
sal acet anfde; I'cylani he"576-acetic dcid, salicylsulturic .acid,
sal sal at edialfensusddinm leterplag felbinpa fimlofared; dsnglrrasefendosin agd, fentizgae) cam
! S_0>O<|' cam Rk LA Bufddde, LERAXINGAR] is SRR SisSUpeL, Rhadt1RCAERAMIORANT O C
acid, s- iy _
25 oxametacine, proglumetacin, sulindac, tiaramide, tohmetin and zomepirac; arylbutyric acid
derivatives such as bumadizon, butibufen, fenbufen and xenbucin; arylcarboxylic acids such
as clidanac, Ketorolac and tinoridine; arylpropionic acid derivatives such as alminoprofen,
benoxaprofen, bucloxic acid; carprofen, fenoprofen, flunoxaprofen, flurbiprofen, ibuprofen,
ibui:roxam. indoprofen, ketoprofen, loxoprofen, miroprofen, naproxen, oxaprozin,
30 piketoprofen, pirprofen, pranoprofen, protizinic acid, suprofen and tiaprofenic acid;
pyrazoles such as difenamizole and epirizole; pyrazolones such as apazone, benzpiperylon,
feprazone, mofebutazone, morazone, oxyphenbutazone, phenybutazom_a,- pipebuzone,

propyphenazone, ramifenazone, suxibuzone and thiazolinobutazone; salicylic acid



adenosyl net hi oni ne, 3-am no-4-hydroxybutyric acid, am xetri ne,
bendazac, benzydam ne, bucol one, difenpiramde, ditazol, enorfazone,
guai azul ene, nabunetone, ninesulide, orgotein, oxaceprol,
paranyl i ne, perisoxal, pifoxine, proquazone, proxazole and tenidap;
10 and pharnaceutically acceptable salts thereof; and ot her

anal gesi csyossehsAss acet am nophen. The dosage of anal gest/@s@nidi19d50
antipyretic such as aspirin, acetam nophen, etc. will be known to
those skilled in the art and can be in the range of 80 ng to 250 ny.
The dosage of NSAID will be known to those skilled in the art and
can be in‘the range of 80 ng to 500 ngy, 15 Exenplary formulations of
phenyl ephrine in conbination with |orajadine are described bel ow.
One preferred enbodinment is a fornulation conprising sustained

rel ease -ofephHENgA phts aseamgiosalel pfai e baepi Kabrymoteliespiratie a) t

t her eof bfua@la rlgmfepiﬁ@t ﬁﬂ?ﬂka@?‘@eﬁsaﬂﬁw, BB, %Eh\tislim:d? Blydol s@ﬁ@nmmﬂwml | y
acceptable salt thereof an or at adi ne. - For

20 conpri $YLYAR BRiG AERYsylisylatmeslapying “’881118 np“eﬁﬂe’tlﬁ'éap&g'ﬁggi‘@h
conpri se 2Ralazif§ pahianyd, ppdayi a’i:etyhylih‘}mh|pﬁ£ﬂydﬂlllaﬂﬁkemlab¢mmdka§ahcylamxne
rele eactlve coati.n aps ts
B B L R L T e
(Tabl e 9) drdxn:aalddptmm nnoxi@@nﬁnwnphmylwpmﬂlﬁeaﬂwmem@yﬁrrd@ acidhe
tabl et copg ;1'% PIIIHEJFHH% 3G BRird Sut?ﬁc hdd %nﬂeuﬁrl&ebéngﬂagvﬂeﬂﬂzdamme

hydr oxypr op ose, carboxyne | ul ose 25 sodi-um
m crocr ysﬂ’&?qlﬁ’% difepmigmiseeditael. Wﬁ‘@f’lff’é'gll?j #P@?’é‘&l“'éft"@b“"m%“‘i pmeelidee

rel ease caagotaﬁg ox&@ﬂ%ﬂ @%hﬁmteqs&ab@{al @efoRiFieSoPRLoNe pevkazolecmb ednidap; a
filmformn EF Xc HB tagl ﬂ ul'é c? go % ann hseg%hezphrétar}:%ng hen.
phar Hhceu? e 3‘5‘?3 RENTIEHHY 1 e °S&f £° CSAETHG  nay
further bé‘hamﬂag@of anglgesicaelfor ontiyray suﬁeasesmnn,heetvDWernts Vcbhpr i se
pol yvi nyl I

Doite o KBhRRUoR IR B AOuEOIREL AEnEBbil ato oifo 200 i
For mul at | BIPATRavil &8 knoywg todknse shilled w% arqudw %mmr&s&%%f 80 mg to 500

PCT/ us200y301305o 32 dosage------ form. Phenyl ephrine 4-5:22.5
Hydr OC hl o ngmeplgrgl?'om (?.«ft%z B{ %prlep%?uLl!c Pnl c%% matlgn \%15th loral:adme 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
20 corhprises 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 é). In addition to 22.5 mg phenylephrine hydroch}oridc, the tablet core: components
comprise one or more of the following: hydroxypropyl cellulose, carboxymethylcellulose

- 25 sodium, microcrystalline cellulose and magnesium stearate. The immediate release coating
‘compc')nents further comprise polyvinyl alcohol as a film forming polymer matrix wii:h
loratad{ne and phenylephrine or pharmaceutically acceptable phenylephring salt. A top

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

_ potyviny! alcohol and may also comprise colorant for appearances. ~
30 Table 9. _
Extended release core Weight | Exemplary
Components Percent | Formulation

Ranges | (mg/tablet)
(w/w) of




NF 300 - 600 cPs at 10% Hydroxypropyl Cellulose 4-5 25 NF 150 - 300
cps at 2% Car boxynet hyl cel | ul ose 16-17 90 Sodi um NF M crocrystalline
Cellul ose 59-61 332.5 NF Magnesium Stearate NF 0.9-1 5 |Inmmedi ate
rel ease Wei ght Exenplary erodible |ayer coating Percent Fornul ation
Conmponents Ranges (ng/tablet) (ww of dosage form Loratadine,

m cr oni zedoQo®~13158 Phenyl ephrine 1-2 7.5 Hydrochl ori detAm2gorionsoso

al cohol based 6-10 36-54 polyner (e.g., Opadryl"1ll 85F series
(e.qg.,18422 (Wi te)) or polyvinyl . alcohol-polyethylene glycol
graft copolyner (e.g_, Kollicoat IR) Top coating (optional) Wi ght
ng/tabl et Conponents Percent Ranges (ww) of dosage form

Pol yvi nyl al cohol based 2-3 15 polynesz (e.g., OpadryTm ||l 85F series

I \ oV d aVal I A\ WAWA i D\ L I
(e.g.,18422 (Wit e)_ e—potyrr-y “dosage ]

: form .
Phenylephrine - 45 22.5
Hydrochloride USP
Hydroxypropyl Cellulose 4.5 25
NF 300 — 600 cPs at 10%

Hydroxypropy! Cellulose 4-5 25
NF 150 — 300 cPs at 2%
Carboxymethylcellulose 16-17 - 90
Sodium NF _
Microcrystalline Cellulose | 59-61 {3325
NF
Magnesium Stearate NF 0.9-1 5.
Immediate release Weight Exemplary A
erodible layer coating Percent | Formulation
Components Ranges | (mg/tablet)
S (wiw) ‘
of
dosage
form
Loratadine, micronized 0.9-1 5
Phenylephrine 1-2 7.5
Hydrochloride )
Polyvinyl alcohol based 6-10 36-54
polymer {e.g., Opadry™ II ’
85F series (e.g.,18422
(White)) or polyvinyl
alcohol-polyethylene
glycol graft copolymer
{e.g., Kollicoat IR)
Top coating (optional) Weight mg/tablet
‘Components Percent
- Ranges
(w/w)
of
dosage
form- .
Polyvinyl alcohol based 2-3 15
polymer (e.g., Opadry™ II
‘| 85F series (e.g.,18422
(White)) or polyvinyl
alcohol-polyethylene
| glycol graft copolymer




al cohol - pol yet hyl ene gl ycol graft copol yner WD 2007/ 143158

PCT/ US2007/ 013050 33 (e-g., Kollicoat IR) - Inprinting (optional)
Wei ght ng/tablet Conponents Percent Ranges (ww) of dosage form
Qpacode WB NS-78- >0.1 Trace anount 10526 (Blue) The preferred
manuf act uri ng process for one enbodi nent conprising a tablet
formul ati apo 2601ak3188 exenplified in Table 9, is a direckbcrosHiRESIsON
for core and erodi ble | ayer of phenylephrine on the top of the core.
For the extended rel ease tablet core, phenylephrine 5 hydrochloride
is first mlled through a |ab scale Cone m Il using a 20 nmesh screen.
The hydroxypropyl cellul ose klucel EXF, hydroxypropyl cellul ose
kl'ucel GXF, car boxynet hyl cel | ul ose sogi um and one third portion of
mcrocrystalline cellulose are passed through the sanme Cone mll.
The nilled materials |4F& KolbspatfRked inlan apptopriate’ ~ lsize of PK

bl ender for 5 mnuteyg. The rest of mcrocrystalline celllulose is
added to the 10 bl end aqd al es| The

magnesi um st ear ate ile@reen dﬁf%rougk %iﬁgfineﬁﬂ scrgen,'added to
the blend and m xed f|o dﬁﬂfﬁlonal 3 1 jdh The powdery blend is
then conpressed into extended rel ease [CQi& p>|ng an extfra deep cup
7/ 16" round tooling. | The i medi ate reIaa&& ag¢tive coatijng | ayer as
detailed i medi ately |below is the firct nﬁniwn consecutf ve coated

| ayers applied to th tatbt LHE ext ended
rel ease 15 cores carfﬁ’ Egﬂf%?§§@ usifn 8gﬁveﬁb%§naf coat i ng

equi pnent such as a liab sca.e ccnvcnt:sna! eat+ng—pan—C0O Har a
Labcoat MX) or conventional commerci al scale equi pnent such as an
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noder at e Shear east .one hour or unti no Vvis
and/ or ag gp@q@?@p@gdep &ort3 pinpigs. The rest of microcrystalline cellulose is added to the

" 10 blend and mixed for additional 5 minutes. The magnesium stearate is screened through a

30-mesh screen, added to the blend and mixed for additional 3 minutes. The powder blend
is then compressed into extended release cores using an extra deep cup 7/16” round tooling.
. The immediate release active coating layer as detailed immediately b-e]ow .is the first of two

consecutive coated layers applied to the core of the tablet. Coating of the extended release

15 cores can be performed using conventional coating equipment such as a lab scale
com-rentional coating pan (O'Hara Labcoat MX) or conventiona! commercial scale
equipment such es an Accela-Cota®. In the caseof both immediate release and extended
release coatings, appropriaté excess coating sﬁould be prepared. Mixing vessels with a
capacity of approximately double the final volume are typically used.

20 The active coating dispersion is prepared by first dissolving the Phenylephrine HCI in water
while mixing under low shear. A polyvinyl alcohol based polymer (e.g., Opadry™ II 85F
series (e.g.,18422 (White)) or polyvinyl alcohol-polyethylene glycol graft copolymer (e.g.,
Kollicoat IR) is then slowly added to the solution while mixing continues under low to
moderate shear for at least one hour or until no visible clumps and/or agglomerated particies

25 exist. Loratadine is then added to the dispersion. The Loratadine is typically allowed te

dispersed and become incorporated into the dispersion under constant, moderate shear until



25 exist. Loratadine is then added to the dispersion. The Loratadi ne
is typically allowed to dispersed and becone incorporated into the
di spersion under constant, noderate shear until WO 2007/143158

PCTI US2007/ 013050 34 no loratadine is observed-on the surface of the
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appear anc mgghedilephiimghjidedvhlovide dshyaprimmedideiytleast Biyescomppibiag §-SEngnpl ar y
phenylephrine hydrochloride and 5 mg loratadine (Table 10). In addition to 22.5 mg

25 phenyiephrine hydrochloride, the extended release layer comprises hydroxypropyl cellulose,
carboxymethylcellulose sodium, microcrystalline cellulose and magnesium stearate. The
immediate release layer comprises microcrystalline cellulose, colloidal gilic_on dioxide, -
crospovidone and magnesivm steafate forming an immiediate release layer with loratadine
-and Phenylephrine and or pharmaceutically acceptable phenylephrine salt. A colorantmay .

30 add for improving the appearancé or distinguish two layers. .

Table 10. '

Exemplary . Exemplary




WO 2007/ 143158 PCT/ US2007/ 013050 35 Fornulation 1 Fornulation I

Wei ght Weight Percent Percent Ranges Ranges (ww) of ng/tabl et
(ww) of ng/tablet Extended rel ease | ayer dosage dosage Conponents
formform Phenyl ephrine 3-4 22.5 3-4 22.5 Hydrochl ori de

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

Car boxynetygherhbitkpse 29-30 175 1-2 90 Sodi um NF M crpet/yshaddibize
27-28 167.5 55-56 332-5 Cellulose NF Colloidal Silicon 0.8-0.9 5
0-0.9 0 Dioxide NF Magnesium Stearate NF 0.8-0.9 5 0.8-0.9 5 Total
Ext ended Layer 500.00 500.00 Weight Weight Wight Percent ng/tabl et
Percent Ranges Ranges .. . Immediate release (Ww of (ww of
nmg/ t abl et erodible | ayer dosage dosagg’5 Conmponents formform
Loratadine, mcronized 0.8-0.9 5 0.8-0.9 5 Pheuyl ephrine 1-2 7.5 1-2

7.5 Hydrochlorifle Mcrocrystall i¥eem@atienl]l, 5 81, Hor@uenll; 8114
Cellul ose NF Col|loidal Silicog 0.08-0.09' 0l5 0 08:-0 09 0
' Weight ) Weight _
l Percent Percent
Ranges Ranges
(wl;v) of myg/tablet (wiw) of mg/tablet
Extended release Jayer dosage dosage ‘
Components form form
Phenylephrine 3-4 25 34 225
Hydrochloride
Hydroxypropyl 20-21 125 14.5-15.5 0
Cellulose NF :
Carboxymethylcellulose 29-30 175 1-2 . 50
Sodium NF
Microcrystalline - 27-28 1675 55-56 332'5
Cellulose NF
Colloidal Sificon 0.8-0.9 5 0-0.9 0
Dioxide NF _
Magnesiom Srcarate NE | 0809 | 5 0809 5
Total Extended Layer 500.00 500.00
Weight
‘Weight Weight
Percent mg/tablet Percent
Renges - Ranges
Immediate velease | (wiw)of (wiw) of mg/tablet
erodible layer dosage dosage
Components form form
Toratadine, micronized 0.8-09 5 0809 5
Phenylephrine 1-2 1.5 1.2 1.5
Hydrochloride
Microcrystalline 0.5-1.5 814 0.5-1.5 814
Cellulose NF
Colloidal , Silicon 0.08—0.09" 0.5 0.08-0.09 0.5
Dioxide USP
Crospovidone NF 0.8-09 5 0.8-0.9 5
Magnesium Stearate NF | 0.08-0.09 0.5 0.08-0.09 0.5
F D&C- Blue No. 1| 0.01-002 0.1 0.01-0.02 ol
(optional)
Toh] Immediate Layer 100 100
Weight

ITotal Tablet Weight | I 600 600 I




Di oxi de USP Crospovidone NF 0.8-0.9 5 0.8-0.9 5 Mgnesium Stearate
NF 0.08-0.09 0.5 0.08-0.09 0.5 F D& Blue No. 1 0.01-0.02 0.1
0.01-0A2 0.1 (optional) Total Imediate Layer 100 100 Wi ght Tot al
Tabl et Wei ght 600 600 WD 2007/ 143158 PCT/ US2007/ 013050 36 In one
particularly preferred enbodi nent, the conponents and anounts-of the
bi -1 ayer woewpasiiss on are those detailed in Table 10 aCTAX2MIIAF0F0
Formul ation U. The preferred manufacturing process is a direct
conpression tableting process using a bi layer rotary tablet press.
The preferred conposition is a bi-layer tablet with two district 5
tabl ets layer; the extended rel ease |ayer and an i nmedi ate rel ease

| ayer. For the extended release tablsg |ayer, phenyl ephrine
hydrochloride is first mlled through a | ab scal,e Cone .EH usi'ng a
20 mosh- SECREPRTIORHEIRRIPEAL RSO SOMBERETR D¢ AmORRkEof 1 BEIAYS o opy |
Cel | ul ose:oldpbsifidn ﬁlﬁosmd@mwmhwimlﬁxahﬂs@ Boodilatiosanid one-third
portion roc II|ne ce 0S€e are passe rough t

Cone ni | Plthefﬁegeﬁdlr'ﬁ WEF P‘éof:%ssésraeérefoco T gb}uegn%pa ES%E%?%prl ate
si ze of PRkyebkaageabldt presd Thempufersed cﬁmeosnmm ebl hwo'rtddclwthawmdwmct

cel 1yl 0Saabis LTk ehii DERDT B Th G el AL iy For e EhibhicaS-

The fagnesi um screene throu? scr een,
added t o releaseitabieldayan ghenylepbriediydepdllprideoip Srst millad; thippgisa gk Hcalﬁ S@Kar ged

into a C%ﬁﬁisfﬁﬁr Zb%fz&%éﬂ' trihe 85 dﬁRﬂfr@%ﬂ U@ﬂﬂo&eﬂbﬁéelm tildoky jate

rel ease tabl et | aye henyl ephrine h ochlor| and or%%E ine are
first 15C“rH“lq5%§J‘FF'F ﬁaﬁ’OT‘HB"@E%ﬁ ]€1°€§)§?§’“ﬂﬁ fnd cﬁ‘glﬂ?' :

screen. T.hﬁchhuaume clldials Qre pacdell Girélach thessainie mne dnmxmhamueu mapdas diene
and

thr dligh 1dien Sl sramigPrn 51 8O0 p il 118 et BRGefifnRiRBRuae
appr opr i ateulsezie adsfed tdiic bleash dsl mixed fof addivienab§ mimtites. Tbg fnagrfesium stearate
m crocr ysl% fihdd s@%e&%l thidh @36 PedidRon l8dda6 nkIviid 238 chixeMir%editiohal 3

additional 5 m nutes. gnesium stearate is hand screened through .

a 30 20 “‘Wé?ﬁa’é“c‘?‘%’éﬂ“&ﬂ&bﬂ“&“&?‘ﬂ%@”ﬂ?‘éﬁﬁh ahePRReBIRIF I.%- additional 3
m nut es. AdiendiginieapeveRise bl hder, phdngRfkthetglivakierianihdilomedinare first
reIe se bl ethen ressed i |

e PriPa PRk A e LRI T Rk A L Rl el O BPKE T4k, it
Gener aI psilime sipxider Crospryidaot and ong thlhia)ommmj Maemwstaiknesqﬂeloswﬁ) E%ﬁé‘ed)f
the i nventl i fleSphDeol ATE e Siftda FRINMARE Hah Rihdaf af Bihtaelsi e 25

descri bed a e solid formulations are prepared using nethods
prep
general | yPK klsugerifer S minutes. The rest pf microcrystalline cellulose is added to the blend and

mixed for additional 5 minutes. The magnesium stearate is hand screened through a 30-
20 - mesh screen, added to the blend and mixed for additional 3 minutes.- The both powder
blenﬂ, extended release and immediate release blends, are then compressed into bi-layer
tablets with a bi-layer rotary tablet press using 'gieép cup 7/16" round tooling.
General process for manufacturing the formulations '
Another aspect of the invention are the processes of manufacturing the formulations
25 described above. The solid formulations are prepared using methods gencrall'y known in
the art to prepare multiple-layered dosage forms. The formulations are in the fogn of
tablets, capsules, gel-caps, or liqui-caps, among others. Stability and degradation analyses
can be performed according to the International Conference on Harmoniiation (ICH)
Standardé as described in “Impurities in New Drug Products” guidelines to simulate two or
30 more years of shelf life. For example, stability testing can be performed at 40 degrces )
Celsius / 75% relative humidity for a- 3-month period. Standard phannaceutical‘étorage’
conditions are known in the art. Compositions according to the invention can be assayed to

meet all ICH guidelines for active pharmaceutical assay with degradant levels which are



the art to prepare nultiple-layered dosage fornms. The formul ati ons
are in the formof tablets, capsules, gel-caps, or |iqui-caps, anong
others. Stability and degradati on anal yses can be perforned
according to the International Conference on Harnonization (I CH)
standards as described in "Inpurities in New Drug Products”

gui del i nesydbaoehmikate two or 30 nore years of shelf |iperuE®67/013050
exanple, stability testing can be perforned at 40 degrees Celsius /
75%relative humdity for a 3-nonth period. Standard pharnmaceuti cal
*storag6 conditions are known in the art. Conpositions according to
the invention can be assayed to nmeet all ICH guidelines for active
pharmaceutical assay with degradant |evels which are WO 2007/ 143158
PCT/ US2007/ 013050 37 _bel ow reporting3finits, preferably

bel ow_. i degidv.iepértih@Nmbt, tprdséiably. BeRwIRSifRERh AR dhd. ek S¥8ferably. below
qual i fi catiop |I.mts, Methods of treatnents and admi.ni stration Q her
aspect s ofuahiicaioR Bt -on are nethods of treati ng synptoms of cold,

i nf | uenza, Method$ofakéatingnte and admiristestion n need t hereof, conpri si ng
adm ni st er/ t he phar nmacey t| cal [ ons descrd ein
certain er%gg]aﬁ%cﬁfssol?%l mven hoas (t:lbo(anrgfsé’k"%dym AR erlﬁg"ﬁcnm or
phar nfic e utalleggies tombisst inmsﬂfl témeofy c'Snpr!_smg afiginigteringthdpharmaceyical her
aspect of 4 o&aE‘é&E’aEéc%ecL&rén ”ﬁ}&%n%inbﬁﬁ’ikdem%@ﬁ;e%déc%ﬁﬁ:hs@ portion
of phenyl ephfine or a pharmaceutically acceptable salt thereof to
the col on aéfn"aStsrmté%Pha@a?ﬁﬁW@i W%lb&ﬂﬁﬁﬂ&@aﬂ%@f&‘* h¥$rul ati on or
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for the nethods aret oraI I? tlon% l‘geaer’rg etutlcal
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phenyl ephrds%l i’o? Q[ir?e Lalje{?hettng fBLﬁﬁKEPonQB lﬁﬁmﬁ:g cglcéo Bmh t?s%ftl?et

about 5 hours a terﬁ%gm nistration, and n%re pre era e ween
about 6 ariaveationas describedipbovaf Inqertain exbatinieatsy weh wAthod iy agngthed wherein

enbodi mntﬁcoxﬁﬁ%@ﬁd%&ﬂ}%hhﬁe @pfae&rh e HARRERA Bf fhb a,bj’&xatrmdst at about 5 hours
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mai nt ai ni ng . sustai ned bioavailability E ny Arine in
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by orpal ath:maaédhailla@aata phar maceuti cal conposition described

her ei n, er ei t ortion o ine is.abs

the. col on-tn protke foesp it i By B Ehod S b mEnGRER it
bi oavai | alsbaaingd Hibeyaipdbalgyaf plenylapraetihamuntonj@gated, Sleraiz@mcalar acgive fofm,
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activ
herein, wherein at least a portion of phenylephrine is absorbed via the colon. In certain

25 embodiments, unconjugated phenjriephrihe is bioavailable in the plasma for more than 4, 6,
8,12, 16, 0r é4 hours afier the administration. By bioavailable, it is meaht that the active
form of phenylephrine is quantifiable in the plasma of the subject, and preferably at more
than 0.1 ng/mL, and even at 0.2, 0.3, ¢4, 0.5, 1.0, or 2:5 ng/ml.. Itis a]s'o an aspect of_ this
invention that the plasma concentration of the unconjugated phenylephrine increases after

30 more than about half an houvr from the time of administration of the compositioﬁ of ihe_
invention, and the maximum plasma concentration of the unconjugatcd phenylephrine is

reached 1, 2, 4, 6, 8 or 12 hours after administration of the pharmaceutical composition.



form of phenyl ephrine is quantifiable in the plasma of the subject,
and preferably at nore than 0.1 ng/nL, and even at 0.2, 0.3, 0.4,
0.5, 1.0, or 225 ng/nL. It is also an aspect of this invention that
the plasnma concentration of the unconjugated phenyl ephrine increases
after 30 nore than about half an hour fromthe time of adm nistration
of the cowpasini4mis of the invention, and the maxi num PCEESE07/013050
concentration of the unconjugated phenylephrine is reached 1, 2, 4,
6, 8 or 12 hours after adm nistration of the pharnmaceuti cal
conposition. WO 2007/ 143158 PCT/ US2007/ 013050 38 Further, an aspect
of the invention is a-method of adm nistering phenyl ephrine by oral
adm ni stration wherein a | arger propogsion of the unconjugated form
of phenylephrine is reserved co a. conve
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pl as of "a PEre
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val ue for sﬂ&ﬁn%‘@x@ 1 YeRhGEve ﬁssm@oﬁ&n&mﬁ okt ke dainfea q@mefca;&med area .

subject is at Teast 1% of the AUCayt val ue for the
pheny| ephmp#fs thegongsatasionime @vedm desHiess P““"PH"‘hmﬂ'i'fé’f"éfr gprain
enbodi mentembbdifests liat hatBodd JEGR dnverGdidniptike ddneniseting) plgemhagutical

phe n% eph rcin?agos%uson % thle mv%::tmozn to% sulﬁéct 5Where’m 2k AUC,7 024 inlué ilg? the %‘@o*nﬁéat\éé lue

phenylephrine in the plasma of the subject is at least 1% of the AUCq24 value for the total
phenylephrine in the plasma of the subject. In a preferred embodiment, the relative AUCo.24
value for the unconjugated phenylephrine is at least 2, 3, 4, 5, 6, or 7% of the AUCq.24 value
for the total phenylephrine. _ '

30 Another aspect of the invention is a method of administering phenylephrine to a subject,
comprising- orally administering a phannéceutical composition for delivery to the colon
comprising phenylephrine to the subject, wherein phenylephrine is released in the colon,

thereby achieving a minimal pre-systemic modification of phenylephrine. By minimal it is_



for the total phenyl ephrine. 30 Another aspect of the invention is a
met hod of adm nistering phenylephrine to a subject, conprising
orally adm ni stering a pharmaceutical conposition for delivery to the
colon conprising phenyl ephrine to the subject, wherein phenyl ephrine
is released in the colon, thereby achieving a mniml pre-systemc
nodi f i cat iveg 2ef1piienyl ephrine. By minimal it is. WO 200F¢14$b68013050
PCT/ US2007/ 013050 39 -.neant. to.-be-significantly |ess-than. such
nodi fication seen with oral adm nistration of an immedi ate rel ease
currently avail abl e conventional phenyl ephrine or pharmaceutically
acceptabl e salt thereaf conprising conposition. It should al so be
under stood that a specific dosage. and k¢ eat nent regi men for any
particular ~ 5 patient will depend upon a variety of factors. Such

f act or s-- i-edenete-besignifigantjewhapepefhnodifigain sean Yitkpralpdminisiratign gf an
drug conbijpaleiRfe reRAE cuhtentydSiBRicofVentibfil phl@cphgnditphGladdutieny t he
severity of the particular condition heing treated. For any

additi onaIac‘feﬂ?&b&;féﬁf]?"Ee°5§‘%§ﬁ?rfsf“gt°HB’p8ﬂ'é%fbe wi || al so depend upon which
parti cul an shoilelsode Shdérstb@d tatiarspédifc 6@ag0sk ineamment fepigneddon any pyrticdiar
the specific co und(¢s) enmpl.oye | oaval l.abi | of,..t -
conpound( é’)at,'en r‘iv(r?P ? epé onoafnpag§ r°g aicgoﬁs’%" invé’gorrsal é%lld? ghtefgg'l]ﬁ? ‘5%‘F‘i’}a|.
dosage suigerdyhlchehldr, sex, dighjdaptcombimatians ahd/thh gudgthebienf thentedtins physicignande
practice Bife Q0 bk ink Sruciled AR beihhe il L i PaddfBOALIGhRbellic fent
pharmaci st. The CTontents of any patents, patent "applications, patent
publ i cat i desdospge willjalsetdepand ugen w&cb partipdarcoppewil (S} A3/4tA &1 e pempgsition,
ap F! i c?t i ngrbh@ﬁ?iqlhlsfrtﬁ{e Bpelcitic leﬂﬁélﬁ:ﬁ@ﬁ?rbﬁlofr&![ lBib@FhﬁJﬁbiiify c{fhw'ddoan};fund(s), and
entirety: e _follow ng.experi.nental e es .a ntended to he

1 U St 18 OB PREESHEn PGB AV oo AoEoeh 2o e fBT g oon Gal§ be
non- | i m t idagrminadlad dveushd prhaide by dtnesskillediin the aaclogerappld dpitysioiaher a
enbodi man%pﬁ %E@isw thin the scope of the disclosed. invention.

Experi menta anpl es .20 Exanpl e 1. Bioavailability of phenyl ephrine
The f ol | oviihagorienigigf any Pacascatsnbepplientions prigrt nuhlicapess 91 wispiliggucles

absor pt i oRebRAY AYwhele § thisappifchiion Behdrbv ifRhRrAdby e Rxdice gNBat ,
non- br east - f eedi ng healthy fenmal e subjects were dosed with 10 ng

pheny? ephf P&y dr ochl ori de delivered to the colon via the EnterionTM
capsul es (Thedbilevingexpetiina@aleuingled &3 intetideditoh@ iNwpuMindadf etk dcldsed
(reginmen B - gj 25 _subjects),.. or 30 ' ' | de
el ver ed TEEHE S3PHFLEE paimng Sy KBTS RN L el LA

ei ght subjeedbdimentslafe widhin fiestapeofitherdiscloged iafantien.over ni ght f asti ng.

Ent eri onTM,cans4Hi8 Exbipre maceutj cal Profiles Ltd, UK) allow for

depl oynment_ of drug_ delivery at a desired |location within the G
tract0 ToFreweled: %é"*’t"ﬁ%abélé{bgtﬂ*@gwﬁ%fﬁmfeeached a desired |ocation,

pr epar at i ams felfowisetiBNSasAondudted W\Biathimctht plichyRpiatheabsdrptiontiebdvict HOGIL

tract. Healthy male and non-pregnant, non-breast-feeding healthy female subjects were
. dosed with 10 mg phenylephrine hydrochloride delivered to the colon via the Enterion™
Eapsules {regimen A — nine subjects), with 10 mg Sudafed PE™ (regimen B — eight
25 subjects), or 30 mg phenylephrine hydrochloride delivered to the colon via the Enterion™
capsules {regimen C — eight subjects), all administered orally, after overnight fasting.
Enterioﬁ“" capsules (Pharmaceutical Profiles Ltd, UK) allow for deployment of drug
delivery at a desired location within the GI tract. To determine the capsules had reached a
) desired location, preparations of regimens; A and C were administered orally with 210 ml.
30 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



30 water followed by a radiol abel ed drink containing 4 MBg 99m Tc-

di et hyl enetri am nepetaacetic acid (DTPA) in 30 nL water so that the

| ocation of the ingested materials could be visualized by
scintigraphic i magi ng. EnterionTM capsul es were successfully
activated and phenyl ephrine was rel eased in 8 of- 9 subjects in

regi nen Avane74430M8 2007/ 143158 PCT/ US2007/ 013050 40 GICTAISSUj0#36G | n
regi men C. Plasnma concentrationsof phenyl ephrine, both in an

unconj ugated active form or a conjugated inactivated form were
determ ned by withdraw ng venous bl ood sanmples at 0, 5, 15, 30,45
mnutes, and 1, 1.5, 2, 2.5, 3, 4,6, 8 12, 14, 16 and 24 hours
post capsul e activation or dose. The 48! ood sarrpl es were collected 5
into a tube containing lithium heparln centrifuged within 30 m nutes
Cat 1500 gf 8 ewbjers in prigiToends BipsTar qraganiratonssf Bhenyleptrine. btDEE was

anal yzed yf QA YRR R 6r 4 &n{dgﬁle@ GREMEARESSm, aRfk defeaikapat ed for ns.
The anopunt * conj ugat ed pheny

he Ao R RS I DLt Door, M TeR SR oo H e e o "

total  phenyl ﬁpéﬁd zae]oaﬁspastedpsune&cﬂmomsal ‘Herowicameles watelcoﬁlecm‘d

total as.well gat hen hr|
bol by o 48t e EpBREIHE fEpR G R WAl bl B0 FRR1E 1
sem - | ogﬁnutésmmmeyb@t(;elmd The glasrea 1523 &hbmsi far plpqnglaphqw@q its WF'I“ISG‘G@ h

i A o i ey fphens s

or ‘total hen leﬁu b‘? ia\
are t hus seittfatina the ameptd pEyricajugasss Phemderbring psgpyicf §f°B'e‘{‘%\@E gl and
15 conj ugg;l?,ﬂ, RASIMMskSRAT i ne |s eV| dent in Figure GC whi ch charts the
mean Crax_o Fot al , uncon and lcon*1| gat etd nh\é }F-Ph“tgﬁedm
adi B3¢ ed Thg meskplasa cRpEFRTAHonIohigia 4 31l dap e geird BhER RN S d 30
ng phenylTapiari rbelotvaretmastmdddmﬁgéed Ilhp&tlmameﬂlguw@t:gluweaw the pl ot
for unco ted r |y
for unconlagntad (H:.gﬁlla 6okl 2idPRorudiabagh ,Ei%sﬁm RERlEEAOLA
first 4 hodss. tp@sbmdmcomvgawwﬁrwéqphnvwnwﬂx gvezley thepe 96191 10 ngy and
30 g dosgsnyidp hHﬁ\@mama@AﬂmﬁEwalamgﬁlmend@lmmwdmeemm aal on peak
and decllne nore gradual |y g(% falgé const a t for n_eXld r?ded
per 19d ofcoRipEALed ppapiephiipe egidhnt R T8 a’bsé’?
concent r amtéiugdted aﬂBc’n’orﬁhgﬂﬁd @h&ny&pﬁ:ﬁhehdjlmﬁd B £ddse leiz@ afg nGp iadlewineot al )

0. 205 0.2 3 3@6391 @gﬁ. e 1o the THE fﬁg 1P'§1LtédT9 u}eéﬂﬁe 32.7

55. 4 56. épg\f?’%"fg@) m%@aeﬂ%l% on§ PS5t oft) 851 945" 1. 28 2. 44

3. 47 4. 1%lot for unconjugated phenylephrine from the Sudafed PE™ peaks rap:dly and then declmes
rapidly to a level below 0.1 ng/m] within the first 4 hours post-dose. In contrast, the plots

20  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 2.3
10 mg Colon
{Total) 0205 - 0.260 0333 0746 1.36 1.96 2.13
Sudafed PE™ -
{Total) 5.43 32.7 554 56.8 553 47.8 383
30 mg Colen . .
(Total) 0335 0945 128 244 347 ° Al5
10 mg Colon .
(Unconjugated) 0.0586 0.304 0145 0:125 0135 0.160 0.187 0.182
Sudafed PE™
{Unconjugated) 0.278 0.641 0431 0271 0.156 0.0945 0.0779
30 mg Colon :
(Unconjugated) 0.0458 0.078¢ 0229 0242 0253 0348 0354 0352
10 mg Colon )
(Conjugated) 0.0213 0.186 0301 0673 122 1.80 1.97
Sudafed PE™
(Conjugated) 5.17 32.1 55.0 565 552 477 383
30 mg Colon

{Conjugated) 0239 0726 1.07 211 3.12 3.719



10 nmg Col on (unconjugated) 0.0586 0.304 0.145 0J25 0.135 0.160 0.187
0.182 Sudafed PET" (Unconjugated) 0.278 0.641 0.431 0.271 0.156

0. 0945 0.0779 30 ng 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 PETM (Conjugated) 5J7 32.1 55.0 56.5

55.2 47.7 6287183591y Col on (Conj ugat ed) 0.239 0.726 1.8¢@sbdzdaike
3.79 WD 2007/ 143158 PCT/ US2007/ 013050 41 Mean plasma Ti me (hours

post - dose) concentration 3 4 6 8 12 14 16 24 10 ng Colon (romr 2.53
3.06 3.07 2.86 2.68 2.42 2.34 1.94 Sudafed PETM (Total) 28.8 19.5
9.61 4.26 1.77 139 30 ng Colon (Total) 4.88 5.53 6.93 7.33 6.50 6.01
5:71. 439 10 ng Col on (Unconjugned) 0,;165 0.150 0.111 0.068 0.058
0.059 0.064 0.059 Sudafed PE1l (Unconjugated) 0.0811 30 tug Col on
(Unoonj ugat ed) 0.324 0.309 0.311 0.269 0.195 0.204 0.196 0.157 10 ny
Col on ( Conjagained) 2%"‘?’99?’“2”966 2.49 2,62 g, 39 230 1,91 Sudafed PE
(conj ugat e '28’“8 19.5.9.61 4. 2532% g 133% z(jz ¢ol on, {,Conj ugat ed)
1 he

4.56 5. 22 j;’EZ o) 6 ;{0 5 %1 5 ta’ Were anal yzed using
a standard NMRGQKI pgti Cs gnal Yl sqgge Rgd fﬁqr thg fol low ng
par amet ers: sCotonhe maxi rral | asma concentrat | jon observed; 'T,,,,,,,

the time toYRYWEE’Cout®  Thg, “''he’F B Whd%°t hedr ug™Was fir st
quanti fi abl e;gqowciﬂlme predisma; AUCa24, the area under the
concentrati @m&?ﬁ,km cusxe fdzmm doai Ngeor o.act iovat iam t 0 & hours after;

AUCom the af pgﬁder g thgglcon%ntggtlgg-tlzq? cyfpve frHom dosing or
activation ts(martd n|t¥ , term nal (?Ilmnatlon

(Conjugated) 426
(go’,';i;'il%’i 456 522 661 706 630 581 551 443
The data were analyzed using a standard pharmacokinetic analysis method for the following
parameters: Crmax, the maximal plasma concentration observed; Tpax, the time to reach Cpox;
Thag, the time when the drug was first quantifiable in the plasma; AUCy 24, the area under the
concentration-time curve from dosing or activation to 24 hours after; AUClo.m, the area under
5 the concentration-time curve from dosing or activation to infinity; ty, terminal elimination
half life. The relative bioavailability, shown as F last in the table, indicates the
bioavailability of phenylephrine administered 1o the colon relative to that administered as an
immediate release oral fonnulation.. The results are shown in Tables 11, 12, and 13. In
addition, the plasma concentration profiles of total as well as unconjugated phenylephrine
10 are presented graphically in Figure 6.
The plasma concentration of immediate release phenylephrine formulation peaked quickly
after oral administration in about 1.5 hours, and rapidly dropped to half maximal
concentration by 2.5 hours (see Tables 11, 12, and 13). In comparison, phenylephrine
delivered and absorbed through the colon reached its maximum concentration in .aboilt 6
15 hours (10mg) or 8 hours (30 mg), slowly decreasing in concentration 1o reach half maximal
concentration by about 12 hours (10 mg). '
Further, the active unconjugated form accounted only for a very small portion of the plasma
concentration of phenylephrine, which rapidly reached its maximal plasma concentration
and was eliminated when administration was as an immediate relcase form. The proportion
20 of the active, unconjugated phenylephrine compared to the total phenylephrine that was
available in the plasma over time can be determined by dividing the AUCg., of the
unconjugated phenylephrine by the AUC; .. 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



half life. The relative bioavailability, shown as F., last in the
tabl e, indicates the bioavailability of phenyl ephrine adm nistered
to the colon relative to that adm nistered as an i medi ate rel ease
oral formulation. The results are shown in Tables 11, 12, and 13. In
addition, the plasma concentration profiles of total as well as
unconj ugavedogheys ephrine 10 are presented graphi calRGI/US20F0g39e 6.
The plasna concentration of inmedi ate rel ease phenyl ephri ne
formul ati on peaked quickly after oral administration in about 1.5
hours, and rapidly dropped to half nmaximal concentration by 2.5
hour's (see Tables 11, 12, and 13). In conparison, phenylephrine
delivered and absorbed through the cakon reached I ts maxi num
concentration in about ( y
Gocr casi APBR Bot v e B R aRor o £ Sgltisof ¥ Ral8 g Bheny ¥
about 12 waoadisin{stediry)a releasetilthe colpmehfaww enasnivgriEd frened phegylephrine
account e I I ration
o pheny PSRt spholifiby e of B 0 ReRldneBe P pRroF OV Bl
concent r deteaed mahﬁjplm e%pnrﬁxwaateld Srefihetgral Rhany leghsingrivaggyailable ipy the

i mredi at §.fRltEAP End P30 g P laf,memals%n%@st&éd Wereﬂﬁd M €he deftmONj ugat ed
phenyl ephri ne conpar ed % he t ot al hen egeﬁ# hat was

avai | abl &apl§ ltzh%“e"ﬁ? ﬁ§Pa"aB’x‘7§PthF‘Wéa°E]8h tigda by di vi di ng the
AUCD. , , a FOFaRBtng ncon; ugat ed phenyl ephri ne by the AUCa,, of the
t ot al phen?gl—e-ng-:rr—l—ne. AR 1-0_—rg—phemy-e A pd in

i medi ate|f&f&ase form }R TE'& e ul g@'&i. £ ephri ne
account ed [@h..@®mily 0Ny | Ds1 zapr 0x1_nai 63.6+13.55% of t he7s:aisa

phenyl ephrM_ZOO?/ 148@530096‘” lJQ?()mW(QT?EWQ)a 42] #9602t i on over

tinme detedf AL Sl BB RHERsH-ephr i ne
was adm nip§te S gwimgﬂ(d.:gl)e acT 7Y &=3NCon] jigat ed

form of phe 5T Muggg,us)u OT | qOPL O GREET V] 25745l 1T total
phenyl eph |Fuease@ncentra Ok soeer_ (i ng  det ected 1 njdolze-sphasna

Appr oxi matvedian (BRg0T t he total phenyl ephrine was available in the 5
act il®e form when 30 phenyl ephrine was adm ni stered, b 3 rel ease in
t he col orfablefdyMean 2 S SﬁWﬁ'@%"W’Wﬁﬁ?ﬁﬁEHR‘F%@ﬁg‘E par anet er s
for totalPPemt@irephrine Pararret er 10 ny PE—coI on 10 ny Sudaf ed
PET''' 30 jp—PE-colon - 0 . = nC)
n=6 Cma. |CA*PEY 3.61* i . ng%.gmfmggiwﬁs 6. 00
(3. 00- 16. O)FL. &R0 07507 af,4dau)3454t5 00 @zmmmz 0] vagzphmur s) 0.875
(0. 0800- 2.|5G} thagk) 08 (0. 85(00135-33 00@. 196 (ORFOP.750)) a | ALITHIHV608)n | h/ nl)

. 46.7 X FuKhowD Q] T ﬁ"_\ 750) %{0 SOQ Q?ﬁﬂ)nh 5&(19}07%? 7 t+151.5
— Al.‘gp’ ] 1 + U, t
(n=5) 201 tq{@ﬂgg; wa U/ -;’. &2 T 0268 g0t Faah =) |1 99t

N

0.732 ( n=8 t¥4 (hio —Hﬂ_- B.19 (n=2) 1.11 = 1.36 (n=5) 10.8 = 7.99 (n=3)
: Frel last % 332 + 232 333 3 140
s Median (range) S
15
Table 14. Mean =+ SD values of pharmacokinetic parameters for conjugated
Phenylephrine ‘
Parameter - 10 mg PE-colon 10 mg Sodafed PE™ 30 mg PE-colon
(Regimen A) n=8 (Regimen B) n=5% {Regimen C) n=6
Crmax (np/mLY) 347+ 1.58 63.3+27.4 7.43 + 2.62
Tnax (hours) 6.00 (3.00-16.0) a 1.50 (0.750-2.00}) » 8.00 (2.50-52.00) s
Tiag {hours) 0.875 (0.0800-2.50) » | 0.0800 ¢0.0800-0.250) = | 0.750 (0-1.50)a
AUCo-2 (ng.h/mlL) 45.2 £ 28.3 198 x 65.3 . 114 +55.4
AUCo (ng.vmLy . | 80.9£51.9 (n=5} 200 + 69.7 (n=8) 174 (n=2}
t¥2 (hours) . 9.68 + 4.99 (n=5) 2.02 + 0.747 (n=8) - 7.57 (n=2)
Frel last % 21.6+ 838 18.5+5.98
» Median (range)
20

Administration of the immediate release tablet, Sudafed PE™, resulted in rapid absorption
of unconjugated phenylephrine. The Trmax ranged from 0.25 to 0.75 hours post-dose and the
mean Cpax value was 0.704 + 0.369 ng/mL. The AUCy 34 value, showing the total amount



Fret last %22.3t 8.46 20.2 t 5.47 a Median (range) 10 Table 13.
Mean SD val ues of pharmacoki netic paranmeters for unconjugated

Phenyl ephrine Paraneter 10 ng PE-colon 10 ng Sudafed PE'" 30 ng
PE-colon (Reginen A) n=8 (Reginen B) n=9 (Regimen C) n=6 C. (ng/nlL)
0.400 t 0.454 0.704:t 0.369 0.468 10.174 Trma. (hours) 1.50

(0. 250- 3. GPY 260704880 (0. 250-0. 750). 2.25 (0. 750-6.03) . pciHis200Xdisusss)
0.0800 (0-0.750) . 0.0800 (0.0800-0.250). 0 (0-0.750). AUCo-u

(ng.hlimk) 1.58 t 0.915 0.561 t 0.165 5.17* 1.56 AUCom (ng.h/m) 2.87
(n=2) 0.640:L 0.268 (n=5) 8.94:t 5.16 (n=3) t~h (hoN® 8.19 (n=2)
1.11t 1.36 (n=5) 10.8 t 7.99 (n=3) Frel 1a332 t 232 333t 140 a
Medi an (range) 15 Table 14. Mean SD,yal ues of pharnmacokinetic
paranmeters for conjugated Phenylephri'he Paraneter 10 ng PE-col on 10
my Sudaf eof dPEgre8i@ingin MEpoaaver tiRedietvenn fheroging Regiand 34 Byurpp@t dose, of
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ranged colon was rate-limiting on the elimination and that the terminal phase therefore indicates
continued absorption. _ l
As with the delivery of 10 mg phenylephrine hydrochloride to the colon, the delivery of 30
15 mg phenylephrine hydrochloride resulted in prolonged absorption with a prolonged Tuax
and a reduced Cpax for unconjugated phenylephrine. Tpay ranged from 0.75 10 6.03 hours '
and the mean Cuyy value was 0.468 :t 0.174 ng/mL. The mean AUCq34 value was 5.17 &
1.56 ng.h/mL and the mean relative bioavailability was 333 = 140 % (range 213 to 544%)
as compared to the bioavailability measured for an oral administration of phenylephrine in
20 - its immediate release form. The terminal half-life ranged from 2.98 to 18.9 hours.
The results surpisingly show that the colonic absorption of phenylephrine demonstrates a
more desirable sustained p]asina concentration as compared to the immediate release oral
administration of phenylephrine, and that a higher proportion of phenyleﬁhrine rémai;xs in
the unconjugated active form. The colonic absorption, however, lacks the inittal burst that
25 the immediate release oral administration affords.
Example 2. Exemplary Formulations A-G were made and the dissolution profiles
determined
The dissolution profiles of Exemplary Formulations A-G (detailed in Tallale. 2) were
examined over a 14 hour time period uéing a USP I dissolution apparatué set at 75 rpm. The
30  dissolution study was conducted at 37 °C +0.5 °C with 900 ml water buffered with 0.5 mM
phosphate buffer atpH 7.4. At each time interval, a sample of the solution was analyzed by
HPLC at 215 nm to determine the percent phenylephring dissolved. The dissolution results,
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% Phenyl ephri ne Dissol ved. fQq
Example 3. The exemplary formulation detat

prEese

nted in Figure 3. Table

o IR S FONMh 3L 051,658

The release pfoﬁle of phenylephrine from a tablet according to the example detailed in

Table 9 was studied over a 12 hours time period using USP II dissolution apparatus stgrting

at 50 rpm. The dissclution étudy was conducted with 750 m! of simulated gastric fluid TS
10 USP (no enzymes) for first one hour. After an hour the pH of the medium was raised to pH
6.8 by adding 250 mL 2.0M Sodium Tri Phosphate solution and the dissolgtion 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 présents the data
graphically. ' '
15 Example 4. The exemplary formulation detailed in Table 10 was made and the dissolution

profiles determined



(hr)y ABB CDEFG 00000000 0.33.95.37.05.47.07.15.2
0.57.6 839.7 10.3 12.1 10.6 9.5 0.75 10.7 10.2 11.4 15.2 20.3
13.2 12.7 1 13.4 12.2 12.9 20.6 20.5 15.8 15.2 2 27.4 19.5 18.5 44.2
41.1 28.4 28.8 3 44.0 27.8 24.7 67.2 60.6 44.0 46.9 4 60.8 36.5
31.4 89.1 77.6 58.5 63.8 5 77.6 45.1 38.3 101.7 92.9 . 73.5 80.8 6
89. 3 54. 7 W 287445y 102.3 87.3 94.8 8 102.9 74.8 60. OpdfBs2801d405¢
98.2 106.0 10 105.7 92.0 75.8 110.0 106.9 100.6 107.7 12 106.4
100.3 90.3 110.5 108.2 102.4 108.6 14 106.8 101.7 101.1 110.9 109.5
103.6 109.3 5 Exanple 3. The exenplary fornul ation detailed in Table
9 was nmade and the dissolution profiles determ ned The rel ease
profile of phenylephrine froma tablet 5accordl ng to the exanple
detailed in Table 9 was studied over 12 hours tine period using
USP || di Sbolaliasoprofilsmd pbanyiepbrine from g bi- hrerwlfrtpmorq’nét%ﬁ@w!w i on
study was g Hﬁ)tnq(éleﬂléchn 71%913% Wk sy B@ér%ngl@&% kilnfe e{'lUdl OTHESeibhke USP

(no enzymes first one hour. After an hour_ the t he d| um
was rai sedrafige mhew@haye g%lW'?WW“Q‘W@B’&%SE‘FFdPH

sol ution gpfd gehéd %@a@émnld%olﬁwﬂappm&s BRI b8 Egnd. Orhealikﬂbmh@fh&ldyll _
hours. At eachtlrremhg a sanple o{;‘ ég\}zg(ut I on Wa§f fg%tzed
to det er niMAECOECHEMER 6’5‘118%’9?‘8'{3%@%“‘6 ¥ TREIEE Sy PSR

the data hgirapiriee i hyur thibpHRfampnedidm wh eaiexeont dr8/byf @kding| 260 ngn2.0M
detailed ijn, Tahl e,10 t.h

determ ne& W%b%oiﬁqum%%%@wﬁ%‘%géydy 5[J§QQ<1;H£.E?JE Otgcgdémnal y Ile
of phenyl bpis.i Ateach Gmeanterivall asesnple efithetolution ovad pralyacd tmmﬁlﬁrlge percent
For mul at i ﬁﬂedrylegﬁﬁﬁé digdivkd ﬁe&k% i eWRS the uidhiabnrSfile Baskd oh @nlhverdpe OB

period. T ease profilé of phenylephrine froma tablet according
to el&lrrpl &Tis studi ed over-a 12 hours time period using USP 11’
di ssol ut i eRamPP8!I Rhitfasdkadetit n@datofgaﬁenyppmmsdpmnhmna Gnhret udy 5 was

conduct oo e Sibasd oS, SERIGE e TRBR OO IRNTER)
pH 6. 8 by tractaffng ttRGdasnia cRu@riratBmdevein, ﬂ'plnaﬂﬂm!qmm model|vas developpdbY he
di ssol uti %oﬁﬁ)}ﬁ%{g m%ifﬁ:@é}ﬁi.&i%&p{i&{ al@r%qhé GPR& add the drug release kinetics as
i5 an input function, for the purpose of predicting the unconjugated phenylephrine plasma _
concentrations. Preferred ranges for delivery of a portion of p};enylephriné as immediate
release (IR) to the upper GI‘ tract, su‘staincd release (SR) to the upper GI tract, and/or
colonic delivery for both 30 mg and 60 mg phenylephrine (PE) dose scenarios are

summarized in Table 16.

20 - 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 025 - 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
25 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



hour s.

At each tine interval
to determ ne the percent

a sanple of the solution was anal yzed

phenyl ephri ne di ssolved. Figure 5

Illustrates the dissolution profile based on an average of 10 6 runs.

a

Exanpl e 5. Phat macoki neti ¢ nodel
tract To aid understandi ng of how t he dose,
t he absonwdrawae/14388 on of the G
concentration | evels,

i ncorporating the differential
drug rel ease kinetics as 15 an input function,

predi cting the unconjugated phenyl ephrine pl asma

a pharmacoki neti ¢ node

of phenyl ephrine absorption in the

the rel ease rate and

tract affect the pl as@/082007/013050
was devel oped by

absorption along the Gl tract and the

for the purpose

Preferred ranges for delivery of a pagti on of phenyl ephrine as

i mredi at e

to the- uﬁﬁ'g C"@Pdfl’}ea[@p?m% 87 Pﬂe“y

rel ease (IR) to_the

, 1 1
EPER TG 8

RS TelE TR

sust.ai,ned el

of

concentrati ons.

rel ease (SR)
Prgheand 60

g pheny g Gl iact(aREbr eia(e 3G aban 1D.S nay & phenylephrinezdetivernd Feduetaingd 20

Table 16. ,Ranges far 30 PErT S 5 .9 ﬁ@,‘ %%"’:m dafereats iR cbRafiose
. t e eI C )
scenarlo'af%?ﬁ¥@ﬁ°§F‘@3§gH§@f @%&%g as %9 egg |nne§?ate rel ease to
upper G Tablgy.- IR Portion of dose .delivered as 0-25 0-50 sustained
rel ease | ) ortT o pf~—dosEe dviiVEFEG To colpn 0-30
0-60 (m s of sijul ations g%ﬁ:‘;ﬁ ‘Jﬁdmﬁﬁ""i"n’mdi ate
rel ease el | ps AO«ny| BReMLraPRId e (OSe
scenario Jet ai | ed} i n Tabl e| tdbletr e presentéed in
Tabl e 17 ﬁmﬂﬁﬂFiguPG”WPﬂEbs@@CaﬂﬂﬁhEM%ésuIts of -
t hese sipulations, thej25 prefgrred enpodi ment f#&¥CaRD ny
phenyl epht e gose—proyT 4Es T TE Tdide0™ NQ.¢iRkT VETY._profrTer about
7.5 ng o Il"{r]\L“ér"'!'t"l[s‘rhrinc C@?ﬁVCLCu Hr—af—t+medrateretease formjto t he
upper WO 5?&5@3158 PCT/USZ00Y/ @IB850{ 46328B-t [ ack4dand t he refmi nder
of phenyl pe—tet-rvgred e sustar(ted Telfeage fOrmto the jupper
G tract %qﬂ QR col on (e @752 abofk0827. b P88 pherdl®phrine delli vered
in a sust Jeteasgformtp the upper & tract, and abouf $ ng of
phenyl ephgp livered tgrdiheicq.@g) .| Teddse 1Y. @l ati ve
Bl oavai | 3¢ ldetdolond® o |C,,,@" @0 xar AUC o-~ Coppared to
i0mgIR +
7.5mg SR + 0.714 0.129 6.2558 209
12.5 mg Colonic
4mg IR +
13 mg SR + 0.420 0.148 6.5986 2.20
13 mg Colonic
4mgIR +
9,75 mg SR 0.330 0.171 7.4090 248
+ 16.25 mg Colonic '
15mg SR+ 0486 | 0164 | 7112 2.38
15 mg Colonic
11.5 mg SR + 95 2.64
18.3 rmg, Colonic 0.274 0.186 7.90
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
5
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
10 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



3X Sudared PE 10 ng Phenyl ephrine Tabl et Dose Scenari os ng/nL ng/nL
ng/ m.*hr ( AUC~of Scenario/ AUC~ Ref) 10 mg 1R only 0.751 0.006
0.9976 ----- 15 g IR+ 15 mSR 1.316 0.038 4.3208 1.44 5 nmg IR + 25
ng SR 0.752 0.082 6.3788 2.13 10nglR+ 10 ng SR + 0.781 0.128 6.0051
2.01 10 ng Colonic 10 nglR+ 7.5 ng SR + 0.774 0.129 6.2558 2.09

12.5 ngy Galgohbpisdrgl R+ 13 ng SR + 0.420 0. 148 6.5986 2c2Qs20bB013050
Colonic 4nglR+ 9.75 ng SR 0.330 0.171 7A090 2.48 + 16.25 ng Col oni-c
15 ng SR + 0.486 0.164" 7.1112 2.38 15 ng Colonic 11.5 ng SR + 18.5
m Col onic 0.274 0.186 7.9095 2.64 30 ng Colonic 0.280 0.237 9.3762
3.13 a: Phenyl ephrine plasnma concentration 12 hours after dose
admnistration b: Reference is Sudaf PE 10 ng tabl et given every 4
hours for 12 hours 5 The results of- sinmulations for a 10

i mmedi at gelesiedarvetodhseppof Ghish\phé phrut AR mgof phdnlyleghrinegiplipgjed to the
phenylepqﬁhﬂg dose scenari os covering the ranges detailed in Table 16
are presented in Table 18 as well as graphically in Figure 8. Based
on the rekable 8-0f these simulations, the preferred enbodinent for a

60 ng phgnyTepnrine doge provi des the Jollow njrdrdtiveery 10 priofil e:
about 10(mg of phenyl eghrine dejivered{in an i jvailsbiligl ease form
to the upper d@mgract lanahe r'eaginderAv€ phevhgpbed tae del ijver ed
in a sustaimamylephgase [formto the upper G t|&X SaddtdPEQO! gn
(e.qg., aloudes2Scempriob pgherpymbphiragimlde| ng/eldtr ii megdlslett ai ned
. . ‘ _ (AUCy, of Test/
AUCy.. Rel)
10 mg IR. only 0.751 0.006 0.9976 ——
130 mg IR +
30 mg SR 2.476 0.012 8.7445 1.46
1I0mg IR + '
50 mg SR 1.390 0.076 11.1016 1.85
20mg IR + )
20 mg SR + 1.562 0.150 11.9906 2.00
20 mg Colonic '
20 mg IR + o .
15mg SR + 1.5472 0.168 122457 | . 2.05
23 mg Colonic -
S§mgIR + . . .
26 mg SR + 0.689 0.211 14.0798 2.35
26 mg Colonic :
SmgIR + -
195 mg SR + 0.660 - 0.252 14.6707 2.45
_1.32.5 mg Colonic : 7
30mg SR+ 0892 | 0.8 | 143403 2.40
30 mg Colonic
23 mg SR + - 0683 | 0276 | 157538 263
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

5 For embodiments described herein, the compaositions comprising phenylephrine or a
phan‘naceﬁtically acceptable salt thereof in the described core, layer(s) 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 profite.



WO 2007/ 143158 PCT/ US2007/ 013050 47 .release.fornmo the upper. 4
tract, . and. about 30 ng of phenyl ephrine.delivered to the colon).
. Table 18. Relative Bioavailability 60 ng C, 2C24nr AUC Conpared
t o Phenyl ephrine b6X Sudafed PE 10 Dose Scenarios ng/nL ng/ nL

ng/ mL*hr ng Tabl et (AUCaa, of Test/ 4UJCO.,., Ref.) 10 ng IR only
0.751 0.006 0.9976 ---- 30 ng IR + 2.476 0.012 8.7445 1.46 30 ng SR
10 ng IR + 1.390 0.076 11.1016 1.85 50 ng SR 20ngl R+ 20 ng SR +
1.562 0.150 11.9906 2.00 20 nmg Colonic 20ngUR+ 15 ng SR + 1.5472
0.168 12.2457 2.05 25 ng Colonic 8ngl R+ 26 ng SR + 0.689 0.211
14.0798 2.35 26 ng Colonic 8ngl R+ 19.5 ng SR + 0.660 0.252 14.6707
2.45 32.5. ng Sagbermasediicahgorgpsitiod. fBOFalladiBdistiatiod4@Ber2in4lle cadiposigion
Col oni ¢ 23 ngmgsR + 0.683 0.276 15.7538 2.63 37 m Colonic 60 ny

Col oni ¢ 0:955 . 463 18. 7524 3.13 a: Phenyl ephrine plasma
concentration 24 hours after dose admnistration b: Reference is

Sudaf ed PE 10 #)n doadb@hpriinepheay@pbrirft o2 @phernfa@Eut4lIeEstable 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.

2. The pharmaceutical composition according to Claim 1, wherein the colon-specific

condition is a colon-specific enzyme.

3. The pharmaceutical composition according to Claim 2, wherein the colon-specific
layer comprises one or more polymers selected from one or more of the group consisting
of: N,N-dimethylacrylamide, N-t-butylacrylamide, acrylic acid cross-linked with
azoaromatic compounds, chitosan, shellac, pea starch, amylose, amylose ethylcellulose,

and a combination of pectin, chitosan and hydroxylpropyl methylcetlulose.

4. The pharmaceutical composition according to Claim 1, wherein the colon-specific

layer encapsulates the core.

5. The composition according to Claim 1, further comprising an erodible layer

optionally comprising phenylephrine or a pharmaceutically acceptable salt thereof.
6. The composition according to Claim 1 or 5, further comprising an outer coating.

7. The pharmaceutical composition according to Claim 6, wherein the outer coating

is an enteric coating.

8. The composition according to Claim 5, wherein the erodible layer encapsulates

the colon-specific layer.



5 For enbodi nents described herein, the conpositions conprising
phenyl ephri neor a pharmaceutically acceptable salt thereof in the
descri bed core, layer(s) and coating are expected to exhibit plasm
concentration profiles such as shown in Figure 7 and Figure 8.
Therefore, given the specific teachi ngddf this specification one
skilled in the art can practice the invention, w thout undue
experlnentatlon to achi,eye a desired dosage roflle 48 1. A

phar maceuf cal AcSRpBRGCHTIGHH corposiion foreral Eﬁji‘@’f“ls atjognwheigiarthe eorpppsition
conp05|t|g3m_gggpr|ses a) a core conprising phenylephrine or a
pharnaceutlcally acceptable salt thereof; and b) a colon-specific

| ayer; wherein upon ingestion by a subject the colon-specific |ayer
degr ades by anapatdrepompriangpicnpleplréeidriaphemrdedticolly acvepthide salbjhedf;
2. The pharpaceutical conposition according to aim1l, wherein the
colon-spegp ic condition is a colon-specific enzynme. 3. The
pharmaceutical conposition according to Caim2, wherein the

col on-speci fi Cb) 4 BNQENHIAIEYF SheRNELhe @Hﬂﬁéhﬁtlp@iayé%&&ié &) SEbRAE EQFat
one or nore of the group consisting Of: N N-dinethylacrylam de,

N-t - but yI 4@t havicriter sgestianoidks epmnosision by alsukieqti and vehersin G -gensitive
conmpoundsy -~ anyl ose
ethylcelld?%Q%Eﬂﬁ&ag a co%%&%g@%%ﬁi%ﬁ&ﬁg%??ﬁyﬁ%%?Pgsan and
hydr oxyl propyl nethyl cel l ul ose. 4. The pharnmaceutical conposition
accordi nglo.o CI'hé condpositivaraecardineo Chim9; whaeinfthepH kaydtioreis dapsaboat es
the core. g The co ? ition according to Claiml, further conprising
an erodi bPE 3 4P Omg§¥ 8nal I'y conprising phenyl ephrine or a
pharmaceutical |y acceptable salt thereof. 6. The conposition
accordingiio Orgd SMmpRitionacddiliih e CLANRG] @l'lé?an r#%&fdltfo%% k0 abogt
The pharmaceutical conposition according to wherein t

out er coarHrg’ toiabowptehBeri ¢ coating. 8. The conp03|t|on accordlng to
d ain15 mherein the erodible layer encapsulates the colon-specific
| ayer . 9. eutica n,.for oral adm ni ation
wher e n ohe o OSRISHON eafiiin BUERTH oL ARuhTongRneah figdiste [5ér
phenyl ephgidagsuditing iR sH-FBGauk 1§k hyd @6 coR! @bk diM laysptiepdlly and b)
a pHsensitive |layer wherein the pk#sen5|t|ve | ayer erodes to expose
the core sAMPrisitgsRhenylpphiing ospipbarmaggricallbrcceptablpsaleBpisesi ti on by a
subj ect, and wherein the pHsensitive |ayer conpletely disintegrates

under a piy congyd éo?xﬂ)oisf?iotl Q@co%ﬂhg th Claim 9 or 12, further comprising an outer coating.

14.  The pharmaceutical composition according to Claim 13, wherein the outer coating

is an enteric coating.

15.  The composition according to Claim 9, wherein the pH-sensitive layer

encapsulates the core.

16. The -pharmaceutical composition according to Claims 1 or 9, further - comprising a

top coating.

17. A pharmaceutical composition for oral administration, wherein the composition

comprises:  a) an insoluble casing, wherein the insoluble casing comprises a



10. The conposition according to Claim9, wherein the pH condition is
fromabout pH 5.5 to about pH 7.0. 11. The conposition according to
Cl aim 10, wherein the pH condition is fromabout pH 5.7 to about pH
6.8. 12. The conposition according to Caim9, further conprising an
erodi bl e | ayer encapsulating the pHs&hsitive |ayer and the core,
the erodi ble layer optionally conprising phenyl ephrine or a

phar maceuti cal | y accept.abl e sal %.t hereof. 13. The conpositjan

accor di ng Frgiukgtiap P @pETing phens pbries o Fpacepfifalin agrispiaplesaththerrgf andy 4.
The phar mageut heRlexsipRAsShid on according to Caim 13, wherein the
outer coating is an enteric coating. 15. The conposition according
to daim9, wherein the pHsensitive |ayer encapsulates the core.
16. The - phar nhreplug ddinggbeposiubleansiag odrediimgpdndn@istiomBy 4 suhjecd, the

further - _conprisjneg.a .fop coating. .17..A phar eutical conposition
for oral ROmLPeeraPrER AORePER: Fihe poHasRAI B seas ) an

i nsol ubl e casing, wherein the insol uble casing conprises a 50

fornul ati gg compes éshngitRReBYIréRBké CRIAT 7aviRbeh TRCAHS [seRbékdaroredtabl e
salt thereof and one or nore excipients; and b) a plug fitting the

i nsol ubl emsakiplegasing abit A teipkmit i hheuws pligt ingeséosipthestbicathe plug i s
expelled fromthe insoluble casing in a tinme-dependent manner. 18.
The conpositio i i I: i el | ed
fromthe §|b'nso I&%ﬁgoggéoggﬁggkg%%gkgbf%me]igfgglge%ilg ﬂﬁé}ﬁ?@sa P %?ed?%gne% ion
by the subgsagptabolt®h tolbeutchinposafidrdigesttmdiydhagnbjert.Cl ai m 18, wherein
the plug is expelled fromthe casing about 6 to about 8 hours after
i ngestion_by the subject. 20. The conposition according to any one of
dainms 1,29 or Hheconppsitoa acesdipe fsinypreshElasps ot & Hadirthepspamprising

t her apeut g @gﬁ&{eggaitio&hheﬁ{]ﬁug@g%g@)t_i on according to C aim 20,
wherein one or nore additional therapeutic agent(s) is selected from
one or nore of the group consisting of an antihistam ne, an

anal gesi c4¢ an - pyret| . roi dal anti -infl tory
agent . 2%1 Thgﬁf%:éoor‘?‘%)gﬁoh%ﬁ&ggggﬁd;gr%ﬁg?@’ %‘eé?nﬁno%?r WRER fiﬁioga e or

mor e addi thempaltic gl estldeeddgenbiesir mae bothagr@ipe@dnsistingoradi at e

rel ease for 23. The conpositign according to % im20, wherein one
or nore aﬂﬁiri%sit%ﬁ'&f” a“@ﬁ@ﬂ%‘étﬁ‘?i"“&“d’é@ﬁ‘?@% a pan-pgro agﬂith'énﬂﬁmmamfy agent.
desloratadine in inmedi ate rel ease form 24. The conposition

according to Claim20, wherein the conposition is fornmulated as a
capsul e 0#2.a t Hli emposition according to Claim 20, wherein one or more additional

therapeutic agent(s) is formulated in immediate release form.

23.  The composition according to Claim 20, wherein one or more additional

therapeutic agent(s) is loratadine or desloratadine in immediate release form.

24, The composition according to Claim 20, wherein the composition is formulated as

a capsule or a tablet.

25.  The composition according to Claim 20, wherein one or more additional

therapeutic agent(s) is in sustained release form.



25. The conposition according to Caim 20, wherein one or nore
additional therapeutic agent(s) is in sustained release form 51
26. A pharnmaceutical conposition suitable for oral admnistration to
deliver phenylephrine or a pharnaceutically acceptable salt thereof
in a single dose, to a subject in needl thereof, wherein
unnet abol i zed phenyl ephrine is detectable in plasma of said subject

for at legst 5,hqurs after ingestion.af the conpositi.on by .the

subj ect. 35 TAOBHEFRHIE prERTSEs fol el AR IR0 SeheRol n
unnet abol ipeiepptigayl £piHtnaeutisallyeicephal Ritither@ifas ABingle doad, ¢ §uljRet
for at least 6 hours after ingestion of the conposition by the.
subj ect. IBieetrergavhaeBunmebolizdpbentierhring fs defesiahiedn plagha pésaid
unnet abol kzisek: e Kbk fhd: %%@ato%f@@ cﬁ#g@si%ﬁﬁ%e%%}%% dt ﬁgbl ect

for at least 8 hours after ingestion of conpositio
subj ect. 29. The pharnmaceutical conposition of C aim 26, wherein

unmet abol 2Zed Thépimymephitical €cinposigtrect Glbine26, whetes memeathbadiaed] subj ect

for at least 12 hours after .ingestion., of.t Cc ition.by the
Gobj ect . Bk ekt BRSRA OB bkt Br SRRE Aol Matinistfon of
unnet abol teedmppéitey bethersubject s detectable in plasma of said subject
for at least 16 hours after ingestion of the conposition by the
subject. 31. The pharmaceutical conposition of Caim26, wherein
unmet abol 2&ed Thnphaymagsitipa omposiderceft GApime24, whetedswimetbadizédl subj ect
for at le ! [l LPN: . (W] A

subj oct . B3R TeRtL Rl ih PR LERIS Abickl By GAPRPE nbluSURplesion o
unnet abol ileedmppéieoybethkrsibiecti s detectable in plasma of said subject
for at |least 24 hours after ingestion of the conposition by the
subj ect . . The pharmaceutical c¢onposition of C aim 26, wherein the
conposi ti gﬁ i sihg @WP%@?& PB‘?H%‘SI“i'Q}’e‘Pf(H?Im a gherginyympgteholiged

phenyl ephpidaglephrif i ABESBEIE Y padhd ¥t ARLRBlADLEAt ISAL 12 higs 88 iﬁ%%stri e
colon of the subject. 52 34. The pharnmaceutical conposition o aim
26, wher epithe pempesitpmdintheputiest. formul ated to al so deliver at |east a
portion of phenyl ephrine or a pharnmaceutically acceptable salt

thereof ip,a sustained release in.th strointesti.na] system
of the st ech Hirnqenlica Sonnostinn o ImAS SOFEITimsEatelidity 26
wherei n t fienglepindisd it Hewdcthlsle iriplhdied of salil sibjea Poflattigustl S Roudehfkor igedion

| east a portion of pheny|ephrine or a pharnmaceutically acceptable

salt t her ¥dne FOMRESIoRRYEh &P WisEl ease in the upper gastrointestina
system of the

31.  The pharmaceutical composition of Claim 26, wherein unmetabolized
phenylephrine is detectable in plasma of said subject for at least 20 hours after ingestion

of the composition by the subject.

32.  The pharmaceutical composition of Claim 26, wherein unmetabolized
phenylephrine is detectable in plasma of said subject for at least 24 hours after ingestion

of the composition by the subject.

33.  The pharmaceutical composition of Claim 26, wherein the composition is
formulated to deliver at least a portion of phenylephrine or a pharmaceutically acceptable

salt thereof to the colon of the subject.
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38.  Use of phenylephrine of a pharmaceutically acceptable salt thereof for the
manufacture of a medicament suitable for orally administering phenylephrine or a
pharmaceutically acceptable salt thereof to a subject, wherein the medicament delivers at
least a portion of phenylephrine to the colon of the subject, and wherein the maximal
concentration of unconjugated phenylephrine in the plasma of the subject is reached

between about 5 and about 24 hours after administration.

39.  The use according to Claim 38, wherein the maximal plasma concentration of
unconjugated phenylephrine is reached between about 6 and about 12 hours after

administration.
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42.  The use according to Claim 41, wherein the concentration of unconjugated
phenylephrine is at least 1 ng/mL at about 6 hours after administration of the

composition.

43.  The use according to Claim 42, wherein the concentration of unconjugated
phenylephrine is at least 2.5 ng/mL at about 6 hours after administration of the

composition.

44.  The use according to Claim 40, wherein the concentration of unconjugated

phenylephrine is at least 0.1 ng/mL at about 12 hours after administration of the
composition.

45.  The use according to Claim 44, wherein the concentration of unconjugated
phenylephrine is at least 0.5 ng/mL at about 12 hours after administration of the

composition.

46.  The use according to Claim 45, wherein the concentration of unconjugated 0
phenylephrine is at least 1 ng/mL at about 12 hours after administration of the

composition.



54

47.  The use according to Claim 46, wherein the concentration of unconjugated
phenylephrine is at least 2.5 ng/mL at about 12 hours after administration of the

composition.

48.  The use according to Claim 40, wherein the concentration of unconjugated S
phenylephrine is at least 0.1 ng/mL at about 24 hours after administration of the

composition.

49.  The use according to Claim 48, wherein the concentration of unconjugated
phenylephrine is at least 0.5 ng/mL at about 24 hours after administration of the

composition.

50.  The use according to Claim 49, wherein the concentration of unconjugated
phenylephrine is at least 1 ng/mL at about 24 hours after administration of the

composition.

51.  The use according to Claim 50, wherein the concentration of unconjugated
phenylephrine is at least 2.5 ng/mL at about 24 hours after administration of the

composition.



