2 1 JUN 2f1 04 1 STABLE EXTENDED RELEASE ORAL DOSAGE COVPCSI TI ON BACKGROUND
OF THE I NVENTION This invention relates to a filmcoated extended rlel Ju¥aili
solid oral dosage conposition containing a nasal decongestant, e.g.,
pseudoephedrine in a controlled rel ease core and a filmouter coating
containing the non 5 sedating antihiktani ne, desloratadine. The solid oral

dosage conposi ti ogpARLE ERTENDEO'RECEASECORSA! WOSAGE COMPEEIRONC" S
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i nflammat ory conditions SUC*BRBK@RO%@W_‘D’FT m NVERTIBN! as signs and
synptons associated with all’ergrc andsor ondi tions of the
skin or upper and | ower airway passages such 10 as allergic rhinitis,
seasonal allergic rhinitis and nasal congestion. upper respiratory
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pseudoephedrine or a salt thereof, a swellable hydrophilic polyner and

phar maceut i ceditlyasoetipisadiges andisymiibms sssboibtbt 360, alkrgid- and/ofPat ent No.
5,314,697 discloses an extended rel ease tablet containing matrix core

conpri si ng pstamorgtbadeonditions dfthe skinl oa uppat ang lowenainkay Passajed asime.
None of the prior art discloses the once-a-day filmcoated solid oral 5
dodfige conpoes allergicothinitis,sseiasoeat allargicThinitisiand smkal coryestiopreppenf a
formul ation of a desloratadine-
respiratory diseases, allergic rhinitis and nasal congestion.
Desloratadine, also called descarbethoxyloratadine, is disclosed in US
Patent No. 4,659,716 as a non-sedating antihistamine useful as an anti-allergy
agent . US Patent No. 6,100,274 discloses compositions containing
15 desloratadine. US Patent No. 5,595,997 discloses methods and compositions
for treating seasonal allergic rhinitis symptoms using desloratadine.
Desloratadine, upon oral absorption, is hydroxylated at the 3 position to

produce the metabolite, 3-hydroxyldesloratadine.

U. S. Patent Nos. 4,990,535 and 5,100,675 disclose a twice-a-day
20 sustained release coated tablet wherein the tablet coating comprises
descarbethoxyloratadine and a hydrophilic polymer and polyethylene glycol,
and the tablet core comprises acetaminophen, pseudoephedrine or a salt
thereof, a swellable hydrophilic polymer and pharmaceutically acceptable

excipients.




pseudoephedri ne once-a-day product woul d be desirable, but would require
achieving a release rate profile for pseudoephedrine conponent over anJUN 200.
extended period in excess of twelve hours and preferably at |east 16 hours
10 while maintaining delivery of an effective once a day dose of
desloratadine. 1t would be desirable for_.increased patient conpliance to
have an extended rel ease desloratadine-h%eudoephedrine product effective
and safe when used on a once-a-day basis for the treatnent, nanhagenent
and/or nitigatian 8fPhtentNagBs3 Bha9Z giswases an esiengeddeldass tehiet common
cold, as 15 well as allergic and/or inflammtory conditions of the skin or
upper and | ertainkig \Waatripassagespsising peeusiogpbagrine sHifelegand AK08IPEs and
nasal congestion. SUMVARY OF THE | NVENTI ON W have di scovered a

desl or at adi reonysrsidg dgriatatfinéle once- a-day product which produces a rel ease
rate profile for pseudoephedrine over an 20 extended period in excess of

twel ve hours and preferably at |east 16 hours while Erai nt ai ni nﬂ del,i very of
an effective onceNaneaf thinpeoiart disslesesthgionce-aAay flmroaled seid Oralvent i on
provi des fil mcoated extended release solid oral dosage conposition

conpri sing (dosagecerapesiipn 0§ iy inedPlecti ve anount 25 of pseudoephedrine
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al so produce a geonetric maxi mum plasma concentration of

3. hydr oxy deseRpAbad rogag JeRRithtRinGpdbudedgedrinesiroductiefidctivg/and safea time

of about 5.5 ours to about 6.25 hours after admi nistration of a single
dose of sai dyReRRERSHIdPE onter#day ehely fed trenbedimentt mariagementiané/@oat ed

ext ended rel ease solid
mitigation of the signs and symptoms associated with the common cold, as
16 well as allergic and/or inflammatory conditions of the skin or upper and lower
airway passages such as seasonal, allergic rhinitis and nasal congestion.
SUMMARY OF THE INVENTION
We have discovered a desloratadine-pseudoephedrine once-a-day
product which produces a release rate profile for pseudoephedrine over an

20 extended period in excess of twelve hours and preferably at least 16 hours

while maintaining delivery of an effective once a day dose of desloratadine.

Thus, the present invention provides film-coated extended release solid
oral dosage composition comprising (a) a core comprising an effective amount
25 of pseudoephedrine or pharmaceutically acceptable salt thereof, and (b) a film
coating uniformly covering the core and comprising an effective amount of
desioratadine wherein the amount of pseudoephedrine or pharmaceutically

accepiable salt thereof is effective to produce a geometric maximum plasma



oral dosage conposition of the present invention also produce a gefgegﬂlm
maxi mum pl asna concentration of desl oratadi ne of about 2.10 ng/nL J (;

15 2.45 ng/nL at a time of about 4.0 hours to about 4.5 hours and a
geonetric maxi mum pl asma concentration of 3-hydroxydesl oratadi ne of about
0.75 ng/mL to about 1.15 nglnlL at a ti ITS of about 5.50 hours to about 6.25
hours after adm nistration of a single dose of said conposition. Thus, in
a preferred enbodinent, this invention provides a 20 pharnmaceuti cal

conposi t i onc@iEMtiationmfipseudpepihédrine of abowicd4y agkmo tmabewt 382 8adBleghadr i ne
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Thus, in a prefe nment, e present invention provides a film

coat ed ext epgfitidselgeasinsadiiich of the presegtinventios alscoprodusgrd 8eeielica) . a

matri x core conpri sing: . . /mL to about
maximum plasma concentration of desloratadine of about 2.10 ng/mL to abou

15 2.45 ng/mL at a time of about 4.0 hours to about 4.5 hours and a geometric
maximum plasma concentration of 3-hydroxydesloratadine of about 0.75
ng/mL to about 1.15 ng/mL at a time of about 5.50 hours to about 6.25 hours

after administration of a single dose of said composition.

Thus, in a preferred embodiment, this invention provides a
20 pharmaceutical composition comprising therapeutically effective amount of
pseudoephedrine sulfate in a core and an effective amount of desloratadine in
a film coating maintaining the desirable pharmacokinetic parameters of
desloratadine, 3-hydroxydesloratadine and pseudoephedrine listed herein
above and containing less than about 2 % of desloratadine decomposition
25 products such as N-formyldesloratadine, preferably less than about 1.4% to
about 1.6 % of the desloratadine decomposition products such as N-
formyldesioratadine, initially, as well as when such compositions are stored at
25°C and about 60% relative humidity for periods of at least about 24 months.
We have also discovered that by placing a first coating between film-

30 coating comprising desloratadine and the core comprising a nasal



1. an extended rel ease anount of a pharnaceutically acceptable
decongestant; 2. a polyner matrix; 3. a water insoluble basic cal (',zl LrH"N 2004
magnesi umor alum numsalt; 4. a binder; 5. a lubricant; and optionally,

6. a glidant; (b) a first filmcoating uniformy covering the matrix core
conprising; 1. a water-swellable filmformng neutral or cationic
copolyneric wester; 2. a lubricant; 3. a%ilmnodifier; and 4. optionally,
an anti-foam ng agent; (c) a second filmcoating uniformy covering the
first coati @gcongestantieng, pséudeepheatning seite prefiecatdy pssudoephgdrine sulfate,
desloratadine; 2. a water-swellable filmform ng neutral or cationic

copol ymer i ¢ predties reldase of desibcaadineram thsgoord Simaosting@ngedended o

wat er soluble filmnodifier; and optionally, 5. an anti-foam ng agent;

Thi s pr ef er reldasebbthemasalafecongestantrpssadesphedrineseufate freas thesepied  or al
dosage conposition of the present invention releases at |east about 80% of
t he desl or apeefierably atroatixocareNoveD a period in Bxeassyidwalys haueshYe 45 i nut es
and about 64% of the pseudoephedrine sulfate in 6 hours apd 88% qf the
pseiidoephedmaiptaining dbe desirablerharmacakigetisparametars gl desPraRding o r pm
wherein the filmcoated extended rel ease oral,. do e. c 0si tion cantains
| ess than aMdt0W§bf@ﬂa§‘%@@85?6?%?&&45@3 'tfg%‘iﬁgs%ﬂﬁ%gﬁ%f@dw@f‘&c@&ch as
\-Tormyl deS|Ié)s.rsatth%91I2n§/é degradation of the desloratadine to N-formyldesloratadine.

Thus, in a preferred embodiment, the present invention provides a film-

coated extended release solid oral dosage composition comprising:

10 (a). a matrix core comprising:

1. an extended release amount of a pharmaceutically acceptable

decongestant,

2 a polymer matrix;

3 a water insoluble basic calcium, magnesium or aluminum salt;
15 _ 4. a binder;

) a lubricant; and optionally,

6. a glidant;

(b) a first film coating uniformly covering the matrix core comprising;

1. a water-swellable film-forming neutral or cationic copolymeric
20 ester;

2. a lubricant;

3. a film-modifier; and

4. optionally, an anti-foaming agent,

{c) a second film coating uniformly covering the first coating, comprising:

25 1. an immediate release amount of desloratadine;
2. a water-swellable film-forming neutrat or cationic copolymeric
ester;

3. a lubricant;



In anot her preferred enbodi nent, the present invention provides a?jfy
coated extended rel ease solid oral dogage conposition cgnprising:28a§U$EML
matri x core conprising: |ngredient Pseudoephedrine Sul fate Hydroxypropyl
Met hyl cel | ul ose 2208 100, 000 cps. Ethylcellulose D basic Calcium
Phosphate Di hydrate Povidone Silicon D oxide Magnesium Stearate

Approxi mate Matri x Core Wi gh Range: ng/ c8re about 240 about 160-480 about
40-120 about 56-162 about 20-60 about 6-12 about 2-6 about 518-1082 nygy
and (b) a first 4ilm & Qaitengolubie filmampdifercamnchgptibmalivat ri x core
conprising: (1) a neutral copolyner of ethyl acrylate and nethyl acrylate;
2 1 JUN 2004 6 (8) a hnlantideamisgbgentd fromtalc, silicon dioxide and
magnesi um stearate; (3) a polyethylene glycol selected form pol yethyl ene
gl ycol 200 to poThietgrefesrenl gimpodimenod;the fimssaaigd epteansies) nejeass solid
pharmaceutical |y acceptable m xture of honol ogous 1iquid methyl siloxane
pol yners and sidralodosggie; campogitipn of thecprasent inveabarn i"ﬁ'&%ﬁ?ﬁéﬁ‘?@%‘ ai’BH% i ng

the first coating, conprising 10
5 80% of the desloratadine into a 0.1N HCI solution at 37°C within about 45

minutes and about 64% of the pseudoephedrine sulfate in 6 hours and 88%
of the pseudoephedrine sulfate in 12 hours in a USP Paddle Method at
100 rpm. wherein the fim-coated extended release oral dosage
composition contains less than about 2% of the the desloratadine
‘Id decomposition products such as N-formyldesioratadine.
In another preferred embodiment, the present invention provides a film-
coated extended release solid oral dosage composition comprising:

(a)  a matrix core comprising:

Ingredient mgicore
15 Pseudoephedrine Sulfate about 240
Hydroxypropyl Methylcellulose 2208
100,000 cps. about 160-480
Ethylcellulose about 40-120
Dibasic Calcium Phosphate Dihydrate about 56-162
20 Povidone about 20-60
Silicon Dioxide about 6-12
Magnesium Stearate about 2-6
Approximate Matrix Core Weigh Range: about 518-1082 mg
25 and

(b}  afirst film coating uniformly covering the matrix core comprising:

(1)  a neutral copolymer of ethyl acrylate and methyl acrylate;



an amount of desloratadine effective to produce a geonetric maxi Tr:l @Iﬁ@trra
concentration of desloratadi ne of about 2.10 ng/nL to about 2.45 g)

a tinme of about 4.0 hours to about 4.5 hours after administration of a
single dose of said conposition; (2) a neutral copolyner of ethyl acrylate
and nethyl acrylate; 15 (3) a lubricant selected fromtalc, silicon dioxide
and nmagnesi um stearate; (4) a polyethylefe glycol selected from

pol yet hyl ene glycol 200 to polyethylene glycol 8000; and optionally (5) a
phar maceut i cal | y (2icceptlabfieantiselested dformtato] siieansdioxigle and JRARESHM

si |l oxane polyners and silica gel. 25 The above-listed preferred fil mcoated
ext ended sol i d ostardiesage conposition may further conprise a third film
coating uniformy covering the second filmcoati nF), wherein tﬂ hird film
coating conprise3) (1)p polyethylene glypaliseieatedfora RplyeHAgNa ol Ce §0 hyl
acrylate; 2 1 JUN 2004 7 5 10 15 20 (2(%3 a lubricant selected fromtalc,
silicon dioxide aolyetmdersgiyec! 8003raR@; (3) an effective amount of at

| east one a water-soluble filmnodifying ent se|lected fromlow viscosity
hydr oxypropyl cel4ul osgtionalihA pm@rmawg’pﬁ@s?ace%ntﬁhﬁeo@&q%fﬁ&@m&?sous

car boxynmet hyl cellul ose, and a pol yet hyl en | ycol, selected from

pol yet hyl ene gl yb@uldznefhybswa}& Wé‘b’ Saﬂaéglcyasﬁﬁ!oa!aﬁ? m xtures thereof;

(4) a pharmaceutically acceptable dye; and (5) optionally a

pharmaceutically acceptahle m xture of h A S L QAL .si.l oxane
pol yners an&cajsi I iac%Pcé’@Fj.afﬁmnc%?tW@r@'W@’é?&%ﬁ%ﬁ%o@ishéﬁ%ﬁrﬂi‘@ r'Jiess' it
invention provides a film coated extended rel ease solid oral dosage
composi tion conpi$i NGy amount of desloratadine effective to produce a geometric

10° maximum plasma concentration of desloratadine of about 2.10
ng/mL to about 2.45 ng/mL at a time of about 4.0 hours to about

4.5 hours after administration of a single dose of said

composition,

(2)  a neutral copolymer of ethyl acrylate and methyi acrylate;

15 (3)  alubricant selected from talc, silicon dioxide and magnesium

stearate;

4) a polyethylene glycol selected from polyethylene glycol 200 to
polyethylene glycol 8000; and optionally

(5)  a pharmaceutically acceptable mixture of homologous liquid

20 methyl siloxane polymers and silica gel.

The above-listed preferred film-coated extended solid oral dosage
composition may further comprise a third film coating uniformly covering the second
film coating, wherein the third film coating comprises:

25
(1) a neutral copolymer of ethyl acrylate and methyl acrylate,



(a) a matrix core conprising: Ingredient Pseudoephedrine Sulfate JUN 2004
Hydr oxypropyl Methyl cell ul ose 2208 100, 000 cps. Ethyl cell ul ose Igibam o
Cal ci um Phosphate Di hydrate Povidone Silicon D oxide Magnesium Stearate
ng/ core about 240 about 160-480 about 40-120 about 54-162 about 20-60
about 6-12 about 2-6 Approximate (Matri XT Core) Weight Range: about
518-1082 ng 2 1 JUN 200b 5 8 (b) a first! filmcoating uniform by covering
the matrix core conprising: Ingredient ng/first coatin (d) a neutral
copol ymer of et hyp) adubticxnt seledtetbfrom tale sjlicondinvideanamagniesti§e nol ecul ar
wei ght of 800, 000; about 1.36-about 4.08 (2) a lubricant selected from
talc, silicétea@ii de and magnesi um stearate; about 1.36-about 4.08 (3) a
pol yet hyl ene gly ; -l sielfilO8Bdif@n

pol yet hyl ene gl ygg} a@%@%ﬁ{ﬁoﬁfﬁmgé;ﬂg@?ﬁg Bgéj%\gaﬂé;n? l{tﬂ) opti ongslﬂlg a
phar maceut i Gajdny saeetst froineion viscositydiydroxymbpyloteiulasgy ineethigk mydroxyétbyane

pot yers cellulose and sodium carboxymethyl cellulose, and a polyethylene glycol
selected from polyethylene glycol 200 to polyethylene glycol 8000 or mixtures
thereof;
(4) a pharmaceutically acceptable dye; and
(5) optionally a pharmaceutically acceptable mixture of homologous
10 liquid methyl siloxane polymers and silica gel.
In a more preferred embodiment, the present invention provides a film-
coated extended release solid oral dosage composition comprising:
(a) a matrix core comprising:
Ingredient mg/core
15 Pseudoephedrine Sulfate about 240
Hydroxypropyl Methylcellulose 2208
100,000 cps. about 160-480
Ethyicellulose about 40-120
Dibasic Calcium Phosphate Dihydrate about 54-162
20 Povidone about 20-60
Silicon Dioxide about 6-12
Magnesium Stearate about 2-6

Approximate (Matrix Core) Weight Range: about 518-1082 mg



and silica gel; about 0.11-about 0.33 15 Total for first film coat izPﬂ: UN 2004
about 2.96-8.89ng And (c) a second filmcoating uniformy coating é

first coating, said second filmconprising: |Ingredient ng/second film
coating 20 (1) a 24-hour anount of desloratadi ne; about 5.0-about 6.0 2 1
JUN 2004 9 (2) a neutral copolyner of ethyl acrylate and nmethyl acrylate
havi ng an average nol ecul ar wei ght of 806, 000; about 3.04-about 9.12; (3) a
| ubricant selected fromtalc, silicon dioxide and 5 10 nagnesi um st ear at e;
about 3.5-about 10.5 6%)4)3 faspfilhy eddtirgeunsfariy by cosetimg the matixcare

pol yet hyl ene glycol 6000 to a pol yet hyl ene glycol 8000; about O0.915-about
2.75 and (5) optioa@hﬁmgng;pharnaceuticalIy acceptabl e m xture of

honol ogous |iquid nethyl silsoxane polymers and silica gel; about

0. 14- about 042 Total for second coating: about 12.60-about 38.79mg 15 20 In
a preferred enbodi nentngtedient esent i nvention provides a

ext ended rel ease oral dosage conposition conprising: a. a nmatrix core
conprising: |Ingredi ent Pseudoephedrine Sulfate dr oxypr opyl

Met hyl cel Tul ose 2208 (dpe, madral sopolymsrfathyl|assdalf)/ core about 240 about
160- 480

5 and methyl acrylate having an average molecular
weight of 800,000; about 1.36-about 4.08
(2)  alubricant selected from talc, silicon dioxide

and magnesium stearate; about 1.36-about 4.08

(3)  a polyethylene glycol selected from a polyethylene

10 glycol 6000 to a polyethylene glycol 8000 about 0.136-about 0.408
and
(4)  optionally, a pharmaceutically acceptable mixture of

homologous liquid methyl siloxane polymers

and silica gel; about_ 0.11-about 0.33
15 Total for first film coating: about 2.96-8.89mg
And

(c) a second film coating uniformly coating the first coating, said second

film comprising:
Ingredient mag/second film coating

20 (1)  a 24-hour amount of desloratadine; about 5.0-about 6.0



about 40-120 2 1 JUN 2004 5 10 15 20 10 Dibasic Cal ci um Phosphat e _ about
56- 162 Povi done about 20-60 Silicon D oxide; and about 6-12 Nhgaés'uﬂﬁmﬂ
Stearate about 2-6 Approxinate Matrix Core Wi ght Range: about 518-1082 ny
(b) a first filmcoating uniformby covering the matrix core conpri sing:
(1) a neutral copolyner of ethyl acrylatg and methyl acrylate having

nol ecul ar wei ght of 800, 000; (2) a lubricant selected fromtalc, silicon

di oxi de and nmagngsi um stearate: (3) a selected froma
pol yet hyl ene gl ykd| 26@eFﬁaﬁHHﬁ¢&P§9Pgﬁg&gﬁégghggﬁggbggﬁ% (4) optionally a
pharmaceutically acceptable m xture of honologous |iquid nethyl siloxane
pol ymers and si 'é&?lﬂ@'hbvﬁu@dal{QQer@géQﬁ@lédulhirWéigm&ifiam.m;fOrm y covering
the first coating Conprising: (1) an amount of desloratadine effective to
produce a geonetric nmaxi mum pl asma concentrati on of desl oratadi ne aof about
2.10 ng/nlL to about 2.45 ng/nL at a time of about abouhd@dsabeubddéi 4.5
hours after admnistration of a single dose of said conposition; (2) a
netural copolymer of ethyl acrylate and nethyl acrylate having an average

mol ecul ar wei ght ..gf 8 ’ o)t ilie6h &idgde pam tal c, silicon
di oxi de and maggﬁsi ugn%s eapétggl;kc%dl JUI\I@%%IAIF% (4) a polyethylene glycol

sel ected from a pol yet hyl ene gl ycol
5 magnesium stearate; about 3.5-about 10.5
(4)  a polyethylene glycol selected from a polyethyiene glycol 6000 to
a polyethylene giycol 8000, about 0.915-about 2.75

and (5) optionally, a pharmaceutically acceptable mixture of

homologous liquid methyl silsoxane polymers and

10 silica gel; about_0.14-about 042

Total for second coating: about 12.60-about 38.79mg

In a preferred embodiment, the present invention provides a film-coated

extended release oral dosage composition comprising:

15 a. a matrix core comprising:
Ingredient mg/core
Pseudoephedrihe Sulfate about 240

Hydroxypropy! Methylcellulose 2208

100,000 cps. about 160-480

20 Ethylcellulose about 40-120



200 to a-pol yethyl ene 8000; and (5) optionally a pharnmaceutically

acceptabl e m xture of hompgous |iquid nethyl siloxane and polyners
silica gel. 5A nore preferred conposition of the present invent i bh Jﬁg%ﬂﬁ
provi ded herein below. 1. Matrix Core Ingredi entng/core Pseudoephedrine
Sul fate USP240 10 Hydroxypropyl Methyl ce|lul ose 2208 USP 100, 000 cps320
Et hyl cel | ul ose NF Type 780 15D basi c Cal ¢f um Phosphate USP Di hydrat e108

Povi done USP40 Silicon Dioxide NF8 20 ate NF St 4 i ear

um

Va

nes

Appr oxi mat e Mat r Dibdsie EalimiPhosgdtalg 1. Matrix Core Coatabpul 585162 Fir st

FilmCoating: t ngltablet di en

Povidone about 20-60
Silicon Dioxide; and about 6-12
Magnesium Stearate about 2-6

5 Approximate Matrix Core Weight Range:  about 518-1082 mg

(b)  a first film coating uniform by covering the matrix core comprising:

(1)  a neutral copolymer of ethyi acrylate and methyl

acrylate having molecular weight of 800,000;

(2)  alubricant selected from talc, silicon dioxide and magnesium

10 stearate;

(3)  a polyethylene glycol selected from a polyethylene glycol 200 to

polyethylene glycol 8000; and

(4)  optionally a pharmaceutically acceptable mixture of homologous

liquid methyl siloxane polymers and silica gel; and

15 (c) asecond film coating uniformly covering the first coating

comprising:

(1)  an amount of desloratadine effective to produce a

geometric maximum plasma concentration of desloratadine of about 2.10

ng/mL to about 2.45 ng/mL at a time of about 4.0 hours to about 4.5 hours

20 after administration of a single dose of said composition;

(2)  a netural copolymer of ethyl acrylate and methyl acrylate

having an average molecular weight of 800,000;

(3) alubricant selected from talc, silicon dioxide and

magnesium stearate;



I ngre Si net hi cone0. 22 Pol yet hyl ene gl ycol 80000.27 2 1 JUN 2004 %ﬁ SJU&%UJES
Tal c NF Ethyl Acrytal c/Methyl Methacrylate neutral copol ynmer ( 46

di spersion in water) Subtotal for first coating Second Film I medi ate

Rel ease Coatin Desloratadine Sinethicone Polyethylene glycol 8000 Talc NF
Et hyl Acryl ate/ Met hyl met hacryl ate neut r1all copol yner Subtotal for second
coating 3. Third FilmCoating 20 25 ng/t'abl et Hydroxypropyl

Met hyl cel | ul ose 2910 USP 6 cps Talc NF Ethyl Acryl atel Met htél I\/Et&acryl ate
Neutral copol ymer Pol (3t hylapelyahytie @gool saectedifimiacRplyetayiene: Yeir ay
Med Bl ue e Subtotal for thjrd coatin roxi mate Total of Three Coatings
Wi ght : 2P%@thg-polyethyienergoo%; an% g App g

(5)  optionally a pharmaceutically acceptable mixture of

homogous liquid methy! siloxane and polymers and silica gel.

5 A more preferred composition of the present invention is provided herein
below:
1. Matrix Core
Ingredient mg/core
Pseudoephedrine Sulfate USP 240
10
Hydroxypropyl Methyliceliulose 2208 USP 100,000 cps 320
Ethylcellulose NF Type 7 80
15 Dibasic Calcium Phosphate USP Dihydrate 108
Povidone USP 40
Silicon Dioxide NF 8
20
Magnesium Stearate NF _4
Approximate Matrix Core Weight: 800mg

1. Matrix Core Coatings

25 1. First Film Coating:
Ingredient mg/tablet
Simethicone 0.22

Polyethylene glycol 8000 0.27



5.93 ng ng/tablet 6.0 0.28 1.83 5.88 6.09 20.08ng 2.09 5.79 4.18 0.42
0.11 3.65 16.24 42.37ng 2 1 JUN 2004 13 Approxi mate Tabl et (Mat r} kdik &0
and Three Coatings) Weight: 842.97ng Another nore preferred conposition of
the present invention is provided herein below. 5 1. Mtrix Core

I ngredi ent ng/core Pseudoephedrine Sulfate USP 240 10 Hydr oxypr opyl

Met hyl cel | ul ose 2208 USP 100, 000 cps 32012t hyl cel | ul ose NF Type 7 80

Di basi ¢ Cal ci um Phosphate USP D hydrate 108 15 Povi done USP 40 Silicon

Di oxi de NF 8 20 Nwgmpdi um Stearate NF 4 Approximate Matrix Cor e2.VW&i ght:
800ng 2. Matrix Core Coatings 1. First FilmCoatin : 25 | ngredi ent

ncg/ tabl et Ethyl Acrytalc/Methyl

Methacrylate neutral copolymer

(30% dispersion in water) 2.72
5 Subtotal for first coating 5.93 mg
Second Film({lmmediate Release}Coating
mg/tablet
Desloratadine 6.0
10 Simethicone 0.28
Polyethylene glycol 8000 1.83
Talc NF 5.88
Ethyl Acryiate/Methy! methacrylate neutral copolymer 6.09
Subtotal for second coating 20.08mg
15
3. Third Film Coating
mg/tablet
Hydroxypropyl! Methylcellulose 2910 USP 6 cps 2.09
20 Talc NF 579
Ethyl Acrylate/Methyl Methacrylate
Neutral copolymer 418
Polyethylene Glycol 8000 NF 0.42
Simethicone 0.11
25 Spectra Spray Med Blue Dye 3.65
Subtotal for third coating 16.24

Approximate Total of Three Coatings Weight: 42.37mg



Si met hi cone 0.22 Pol yet hyl ene gl ycol 8000 0.27 Talc NF 2.72 2 1 JUNJ20OmE, 5
14 Ethyl Acrytal c/Methyl Methacrylate neutral copolyner (30% di spersion
in water) Subtotal for first coating Second Fil m(I medi ate Rel ease) Coating_
Desl or at adi ne Si nmet hi cone Pol yet hyl ene gl ycol 8000 Talc NF Ethyl

Acryl ate/ Met hyl met hacryl ate neutral cop%yrrer Hydr oxypr opyl

Met hyl cel | ul ose 2910 USP 6 cps Subtotal 'for second coating 2.72 5.93 ng
ng/tablet 5.0 0.28 0.61 5.17 6.09 3.05 20.20ng 10 15 20 25 3. Third
Fil m Coati ng Hydroxypropyl Methylcellul ose 2910 USP 6 cps Talc NF Ethyl

Acryl ate/ Met hyl Met hacryl ate ) ]
Approximate Tablet (MatrixCore and Three Coatings) Weight: 842.97mg
Another more preferred composition of the present invention is

provided herein below:

5 1. Matrix Core
Ingredient mgl/core
Pseudoephedrine Sulfate USP 240
10- Hydroxypropy! Methylcelluiose 2208 USP 100,000 cps 320
Ethylcellulose NF Type 7 80
Dibasic Calcium Phosphate USP Dihydrate 108
15
Povidone USP 40
Silicon Dioxide NF 8
20 Magnesium Stearate NF _4

Approximate Matrix Core Weight: 800mg
2. Matrix Core Coatings

1. First Film Coating:

25 Ingredient mg/tablet
Simethicone 0.22
Polyethylene glycol 8000 0.27

Talc NF 2.72



Neutral copol ymer Pol yet hyl ene @ ycol 8000 NF Simethi cone Spectr g 1Spiha3il
Med Bl ue Dye Subtotal for third coating Approximate Total of Three

Coati ngs Weight: Approximate Tablet (MatrixCore & Three Coatings) Wi ght:
mm/tablet 2.09 5.79 4.18 0.42 0.11 3.65 16.24 42.37ng 842.97ng 2 1
JUN 2004 15 5 10 15 20 25 Sim lar resul tﬁ woul d be expected if a
decongestant effective anount of another’ pharnaceutically acceptable
pseudoephedrine salt, e.g., pseudo- ephedrine hﬁgé&gen chl oride was used in
pl ace of pseudoeptrtiticndakeiMetiyeMetiacrylsipagHira YM€he present invention
are useful for treatnent of allergic and/or inflammtory conditjipps of the
skin (e.qg. urtic@{]’%)disp&ﬂsibhénmerg and | ower airway passages f udi ng

t he nasal and non-nasal synptons of seasopal allergic rhinitisg i ng
nasal congestion in patients in Pubtetakfonfist coating g peTal LEB'Q‘PH@d
DESCRI PTI ON OF THE | NVENTI ON Duri ng the course of devel opnent of the
conpositions of the present

5 Second Film(lmmediate Release)Coating mg/tablet
Desloratadine 50
Simethicone 0.28
Polyethylene glycol 8000 0.61
Talc NF ' 5.17
10- Ethyl Acrylate/Methyl methacrylate neutral copolymer 6.09
Hydroxypropy! Methylcellulose 2910 USP 6 cps 3.05
Subtotal for second coating 20.20mg
3. Third Film Coating mg/tablet
15 Hydroxypropy! Methylcellulose 2910 USP 6 cps 2.09
Talc NF 5.79
Ethyl Acrylate/Methyl Methacrylate
Neutral copolymer 4.18
Polyethylene Glycol 8000 NF 0.42
20 Simethicone 0.1
Spectra Spray Med Blue Dye 3.65
Subtotal for third coating 16.24

Approximate Total of
25 Three Coatings Weight: 42.37mg

Approximate Tablet (MatrixCore & Three Coatings) Weight: 842.97mg



i nvention, desloratadine was found to be unstable and to di scol or when
stored in conbination with various excipients such as those di sciZds&N 10B
U S. Patent No. 5,314,697 as part of the matrix core containing
pseudoephedrine sulfate. The excipients causing discoloration and
instability of desloratadine include acidic excipients having a pH of |ess
than 7 in water such as organi c acids, steh as stearic acid, povi done,
crospovi done and carbonyl -containing materials such as |actose, and ethyl
cel l ul ose and hydroxyl propyl nethyl cellul ose. Binders |like povidone and
pol ymers such as hydroxypropynet hyl cel lul ose are useful as a polyner
matrix for the s@whiamesultewmsd befexpeetgisié adtenoingestant effective amaustef he

i nner polymer matrix core. W discovered that by uniformy covering the

i nner core gRbiHex phannatauticaliy acteptdble pseugesnhadrinessajt, &8 ePEBEPPedr i ne
sul fate and hydroxypropyl nethylcellul ose, ethyl cellul ose andlﬁovidone
with a firstphedtinepydmgen ehlotde wasatsed ispacapl pseydegrhadingFUieif ral or
cationic copolyneric ester, a filmnodifier and |ubricant, the

ded or at adi ne coul d safely be coated onto the first coatin%. The

desl or at adi ne waFhiaomiposititas of the presept iaventiomaeivaei! fasiteeatmept 6fi | e

f he 2 1 JUN 2004 0 15 20 25 16 d | (800 0 0.1
N PG i 1 eaiorasanaiss EImRIam) CORtcos HTanh kUG REkEIAT B Gpot
\- formy! dest, g 3hadh Afwab 2ls8h04 ncARANG the ndtal sndeninababsyiptiims of

N-fornyl desloratadi ne e er storage for at |east 24 nonths -
preferably sepsémalengiarhinitistingbidDgnasalisongestion iepalients imoaediof pueh R ) .
When a third filmcoating conprising a water swellable filmform ng neutral
or1Qati oni c"@8YP81 yneri ¢ ester and pol yethyl ene glycol as a filmnodifier
was placed on top of the second coating, the dissolution rate of

desl orat adi ne from the s@ETAILEDDESCORIFTION OFTHENMNENEIONom the core
decreased to unacceptably low I evels. Suprisingly, addition of a |ow

vi scosity hydr oxyuyringpie cairby lof developaent of theecompisitions &f ithe) Peesent
filmnodifier, restored the dissolution rates of both active |ngredients

( pseudoepheitivientionytésibeatadineduss frundite b pnsigbleaad 40 Sissoir %%fgﬁkpfe e

sanme as those obtai ned when a core matrix was_ uni forrﬂg/ dc,ovlﬁrseq._,wit t wo
film combination with various excipients such as those disclosed in U.S. Patent No.

15 5,314,697 as part of the matrix core containing pseudoephedrine sulfate. The
excipients causing discoloration and instability of desloratadine include acidic
excipients having a pH of less than 7 in water such as organic acids, such as
stearic acid, povidone, crospovidone and carbonyl-containing materials such as
lactose, and ethyl cellulose and hydroxyipropyl methylcellulose. Binders like

20 povidone and polymers such as hydroxypropymethylicellulose are useful as a
polymer matrix for the sustained release of the pseudoephedrine sulfate from the
inner polymer matrix core.

We discovered that by uniformly covering the inner core matrix containing a
nasal decongestant, e.g.,pseudoephedrine suifate and hydroxypropyl

25 methylcellulose, ethyl cellulose and povidone with a first coating comprising a
water-sweilable film-forming neutral or cationic copolymeric ester, a film modifier
and lubricant, the desloratadine could safely be coated onto the first coating. The

desloratadine was found to have an acceptable immediate release profile from the



coatings. The phrase "allergic and inflamuatory conditions of the Zﬁ;m aﬁﬂ
airway passages" is neant those allergic and inflamatory conditi N
synptonms found on the skin and in the upper and | ower airway passages from
the nose to the lungs. Typical allergic and inflamuatory conditions of the
skin and upper and | ower airway passages include seasonal and perenni al
allergic rhinitis, non-allergic rhiniti$§ asthma including allergic and
non-al | ergic asthma, sinusitis, colds (in conmbination with a NSAID, e.g.,

aspirin, i bg@&&é&%g{;@f@%%%@@ﬁﬁb O HONNin desFRRANEIRAIAB min.yand contain

pseudoephedrln especially allergic and atopic dermatitis,

and urticar I%s&ﬂ@n%&& QIR bf K- ﬂﬁhvml’s{tﬁﬁla‘dfhétfpréﬁlrébl?%bcﬁm ndghis bout Bed

smal | verssel diseases, associated with diabetes nellitus. The anount of

desl or at adi Bg oeN-REfyIER sidtEtddimabVeg after plosage fornat lakste24monthsd preferably
i nfl ammat ory COﬂdItIOﬂS of the skin and upper and |ower airway passages

Wil vary wyphotdeemaaiths S€25° Oey a0 %anelaties dumtigity("RHig. al | ergi ¢ and
i nflammat ory condition of the patient. Typically, the anount of

desg or at adi ne 2 WHéMNa2hd filrfi coatihgconvrising atwatet sweliablefirvionmingneuteH

allergic and inflanmatory conditions is in the range of about 2.5 ny/day
to about 60ongatiayic qorpdlpmebicyesidrcand polyethylgneglyce! asedimavogifies #gs Riaced
about 4.0 ng/day to about 15 ng/day, or about 0 ng/day to about 10

ng/ day, mor engopfoértmrsgcamxﬂmoamwg) tégmwlut@rampf Qeil@raﬁaﬁwedf@m theperane
preferably about 5.0 ng/day to about 6.0nglday in a single d

Des| or at adi featirg andmﬁeydaaphﬁ@nm%ﬁgﬁhﬁﬁ sRyerfesremtamhiontacfsm %‘PW?WPVB’S

i I
R A BRI L

:E(E))r at a\c;lglnﬁéiqgf §l§i§'§%§9 ogﬁpgﬁ@iﬁﬁﬁ%é%l%l {Jy il n?coe (C(|) gﬁt” Son o

ED.. . value)q g%f?’gﬁ%ﬁ@%. bt ﬁﬁ%dwﬁéﬁ% 2L Yndt .ﬁ%vé},fu.mf&ﬁwbage?éotmﬁtwmﬁn

I n behavi or avi or, neuro ogli ¢ or autonomc function.
The potentlgb {"Q desl or at adi ne or | oratadi ne to occupy brain Hl-receptors
was assesse fii nea pigs following i.p. admnistration and results

fg?gf;&l gce)or. acca piracrhNétyicasd AflaftnmarreRbAdBonS of titeskiprarididinmay or
15 passages” is meant those allergic and inflammatory conditions and symptoms
found on the skin and in the upper and lower airway passages from the nose to the
lungs. Typical allergic and inflammatory conditions of the skin and upper and lower
airway passages include seasonal and perennial allergic rhinitis, non-allergic
rhinitis, asthma including allergic and non-allergic asthma, sinusitis, colds (in
20 combination with a NSAID, e.q., aspirin, ibuprofen or acetaminophen) and/or a
decongestant e.g. pseudoephedrine), dermatitis, especially allergic and atopic

dermatitis, and urticaria and symptomatic dermographism as welt as retinophathy,

and small verssel diseases, associated with diabetes mellitus.

25 The amount of desloratadine effective for treating or preventing allergic
and inflammatory conditions of the skin and upper and lower airway passages
will vary with the age, sex, body weight and severity of the allergic and

inflammatory condition of the patient. Typically, the amount of desloratadine



In addition to antihistam nic activity, desloratadi ne has denonst ri,jed %0
anti-allergic and anti-inflamatory activity fromnunmerous in vitr AN
vivo tests. These in vitro tests (mainly conducted on cells of human
origin) have shown that desloratadine can inhibit many events in the
cascade of allergic inflammuation. These_anti-inflammatory effects for

desl or at adi ne are i ndependent of the H114nt agoni st effect of desl oratadine
and include: 2 1 JUN 2004 18 The release of inflammtory nediators .

hi st ani ne, difedV@ e tréstiHeodr prenentingl suph afl et andiinflammmaten Gasitions iIfs:  The
rel ease of inflammtory cytokines including IL-4, I1L-6, IL-8 and IL-13; The

rel ease of .f ﬂg? @d%@@gﬂz_s ki, 6 BbBUE BOaRgQANT preférabiyaboeti2. 5pon 5

activation, expressed and presunably secreted); Superoxide
ani on productjon of pol r nu t I Sy ey i o adbutel |
adhesi on nﬂT‘Q’é’é‘Wet@ %tg’&ﬁxéﬁoéngmy&}e?ﬁévgfba@ﬁ@sﬁﬁoﬁ o é‘?ﬁl ;ﬁa?ll CAM- 1) and
P-selectin in endothelial cells; and Eosi il magratio ion 10
In vivo st UdDesg/deydoabgyedp mgféﬁyawqrﬁﬂ?if%%?%?'y aaﬂgégtd H%/(g%gfoggg(?%di ne on
allergic bronchospasm and cough can al so be expected. The cl iai cal

ef i cacy anfh.pahgdaypandesosirmefedably abayt bkmaideyiteabeut §.Amg/day Isasog
seasonal allergic rhinitis patients in 4 double-blind, random zed clini cal

trials Thegraaudsp of these chem cal studies demonstrated the efficacy of
desloratadine™in 15 the treatnment of adult and adol escent patients with

seasonal rhiniti 583@2%38%‘31% ?ﬁﬁﬁ’-@@ﬁég 4§ icngsing histarhine aitagonist withent | on

i ncl ude phenylp amne, pheny I né and and pseudoephedri ne.
Pseudoephedrine as well as, ph c ' : e i i~ i onal
cal ts, oo poterbedestvepeignp hyecbld BrioBTErLAR FFafoinadEl Ot e
by those skilled in the art as a safe therapeutic agent 20 ef i or
treating naa@ﬂnirﬁsit@m,il@r@t%ﬂei'ssrm@@bgg?ﬁ i%ggg%q{BBPg]q%{ogﬁngeeorf
concomtantly with an antihistam ne for treatnent of nasal co_ngbesti on
asgoci at ed yedibratadine! gi pharhiacoloigicallyrastive enetebplieu doeie @nPra VAQ a nasal

decongestant in the present invention is preferred; the use of
pseudoephedy iing i arfHaRoloyyBlidied Haiveryewth condudied tmassasovarisige| opment  of

the oral dosage conposition of this 25 invention, it was discovered that

the selectigp of LIS RhEBettd OF dddiSraRsinERINITBIitUineorIA dbssdidy 2004 19
antihistamine activity in mice (comparison of EDs, value), desloratadine was
relatively free of producing alterations in behavior alterations in behavior,

15 neurologic or autonomic function. The potential for desloratadine or loratadine
to occupy brain H1-receptors was assessed in guinea pigs foliowihg i.p.
administration and results suggest poor access to central histamine receptors
for desloratadine or loratadine.

In addition to antihistaminic activity, desloratadine has demonstrated

20 anti-allergic and anti-inflammatory activity from numerous in vitro and in vivo
tests. These in vitro tests (mainly conducted on cells of human origin) have
shown that desloratadine can inhibit many events in the cascade of allergic

inflammation. These anti-inflammatory effects for desloratadine are

independent of the H1-antagonist effect of desloratadine and include:



was critical to achieve the desired extended rel ease period of at I7endyN 208}
hours, preferably 12 to 16 hours and nore preferably for at |east 16 hours
for pseudoephedrine sulfate. For exanple, the use of hydroxypropyl nethyl
cellul ose 4,000 cps or 15,000 cps as polyners in the matrix core did not
provi de thls nore preferred extended rel ease period of at |least 16 5 hours
for dose of pseudoephedrine sulfate. W #Wscovered that only by selecting
for inclusion into the matrix core of specific weight ratios of three
speci fi ¢ polTyeRERatesoftifamAriodategiate dnghadneé teuptabe deakoirieiiel and
achieved. Only by conmbining (1) four parts by weight of hydroxypropyl

nmet hyl ceII ps with (2) one part by weight of
ethyl cellu oseggl%%gﬁhgg?\rﬂrﬁm?sg%%% part by wei ght of povidone as a
secondary 1Q bi nde re rred e d,r a fjle of at
| east 16 ho%h? rﬁéese;@éﬂ@%ﬂ%g .5@5‘95}?? !ﬂc}éﬁ( :[?T'?hel‘ ﬁaﬁ? ﬁx’—'"@{oﬁ JI%chl eved.
The matrix core al so contains ecific anmounts of silicon dioxide as a
gl i dant andTnagawserﬁféheamfbarem i ghepigkingg suchras RAINTES (Feg\atessunen 6
Strong-Cobb Units (SCU) is not greatly affected by the higher |evel of

| ulg i cant ( Gotivatidw, ekormatT dell expressetcanddrasamablysecretethy | ubri cant | evel
at 1/10 part by 15 weight of lubricant to one part by weight of povidone as

secondary b'Srl‘J‘ﬂJgFoxaa-Q% fSH odu‘éﬁéh%@ﬁbl n%ﬁ‘pHéﬁdclBﬁf AbOrephiR:s to a substance
added to the osage to enable the dosage form e.g., a tablet, after

it has beenﬂﬁ%%&é?ﬂge O(Pﬁggﬁgﬁg&'gﬁ r@él%ﬁhfe@esd’éﬂ'ék ﬂﬁra@bﬁulaﬁﬁﬂhé@éﬁst earic

| ubricants sifum stearate, calciumstearate

aci d, hydrogenated vegetahl e S a era |y, magnesi um
stearate or mQﬁ‘Fl@eﬁé(tg&’@dﬂ amgb '”g'f’l%fﬁi?ﬁ@&'aé erein refers to a
substance, such as an anti- caking agent, which |rrproves the flow

char act er i sEosiophilamigoatitery and adbesionsui t abl e gli dants include silicon
dioxide and talc. Preferably, silicon dioxide 25 is used. The term

"bigders" agn Vivedktigiesiaisoreaggesinatnan mhitsitory leffect sf delslodhtadine on allergic
pharmaceutical conpositions to help hold such conpositions together and

rel ease thep cﬁg%maﬁ@%%fﬁﬁ% a},’solbégl}g 20R4. 20 Suitable binders are

sel ected from roup consisting of croscarnel | ose sodium a

cross-1li nkeg.h% 1,};,%%%8 ca%g E‘\l?’ul e '({é%lleﬂété?ﬁﬁe $99 088N REUrASRNR in over .

crospovi don na guns; see al so USP XX

page 1858 = (1990 ref er.abl is,used.. 5 T ] [ e

antif og,ﬁ%s%ﬁg{@ rﬁ@ %ggnwgﬂaﬁ | Pfﬂ%%e N9 rqqcéﬁ‘p%%d éfm?c'él i
The results of these chemical studies demonstrated the efficacy of desloratadine in

15 the treatment of adult and adolescent patients with seasonal rhinitis.

The nasal decongestants useful in the present invention include
phenylpropanolamine, phenylephrine and and pseudoephedrine. Pseudoephedrine as
well as pharmaceutically acceptable acid additional salts, e.g., those of HCl or H.,SO, is a
sympathomimetic drug recognized by those skilled in the art as a safe therapeutic agent

20 effective for treating nasal congestion and is commonly administered orally and

concomitantly with an antihistamine for treatment of nasal congestion associated with
allergic rhinitis. The use of pseudoephedrine as a nasal decongestant in the present
invention is preferred; the use of pseudoephedrine sulfate is more preferred.

In the course of development of the oral dosage composition of this

25  invention, it was discovered that the selection of the polymers for the polymer matrix core



met hyl si |l oxane and silica gel avail able under the Sinethecone traggpngNZML
The term "water-swellable filmformng neutral or cationic copoly

ester,” as used herein neans neutral and cationic copolyners of ethyl
acrylate and substituted unsubstituted methyl or ethyl nethacrylate
esters. 1.0 Typically suitable water swellable filmform ng neutral

copol yneric esters include neutral copoﬁ?ners of ethyl acrylate and nethyl
nmet haryl ate such as are avail able from Pharnma Pol oyners, a conpany of the

Hul' s Gygdcritideto hbisievEHRRAEETéd exTormdeaiessseEuMDRADTatNEASI2 houts Kuleferabit
avai l able fromBASF, M dive, New Jersey An aqueous di spersion containing

30% by 13ved ko zmdlﬁuonnelpreferam;amum atrteastisedrs forqugepidoephidtine sntiateet fron
nmet hoacryl ate (average nol ecul ar wei ght of approxi nat eI% 800, 000) is

pr ef er rea@mply pihealdeyofshydraiypropgt methyheklldbse 4f,000reps)orﬂ @06 0B @i Rolymers in
co-polymeric esters include cationic co-polynerers based o

di met hyhematieicoye diet hetcprovigiecthisnmose prefatrediextendritrelease @gt@a o gt leagt 16he
EUDRAGA T E copol yners avail able from 20 Pharna Polyners as a 12.5% soI ution
( EUDRABICUrEfarxicse mfrpwdsv@phad(lwmmer We ql@@;veuﬁa thﬁﬁa@fév r‘i’é{yﬁeém

copol yners described in USP/ NE as Armnonl 0 | at e_cop Y%?
A" and imglpgiongnto tsednat%pﬁqrwér@%ﬁ' i weght é%ﬁ'%’s <a thr §eeeilc @P@ﬁéﬁ’@l )

| f | d neth d, th
f?ﬁﬁs¥ﬁf§rp8rgs%§éée'eﬁ?3r3ve FRlER o ALRIJS ARISHEC Y HECQPBBIRY (114w pads bY

% gb%W%taﬁ‘@ SRR PBy et GRS %gﬁéﬁéélﬁw'@?@gwﬁﬁﬁ‘“ﬁaiﬁﬁa%?gbﬁ
Léfyﬁgﬁvn%aﬁg?fe SBTcalipas ooRfy wid GO PR B BRL 61 oo aE dtkdlar? 0
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the fi lp{gl' L@E%ﬁ@?wgﬁﬁéte fASmMARL Nk c%?é’%bﬁ@%ébc o RhaFIUSSEeWIsh Bohfns

conposi'trons resent 1 nvention. A typically suitable water sol uble

film ”‘%?J ﬁiygﬂgéﬂﬁ’@t f's‘?hc.%n' rﬂlﬂ’be%Oé iglidaftard nigmesium etddrateas adublicat. | ow

Vi scosi xypropyl nmethyl cellulose, |ow viscosity hydroxyl et hyl

net hyl T’rfé i Rirdheys 7P SC s iryngGbtbnuais (BS Ve hyt gneeltlyldﬁm:ted)by the higher
pol yet hyl ene gl ycol selected from pol yethyl ene glycol 200 to pol yet hyl ene

gl ycol |e@aQT ubkcanti{Bmgltablet) byt itiscprefgroad tao@Ntam t}inellybtld:@ntéﬁ‘ee@tw pagdoo
as a film10- nodifier is preferred in the first and second coatings; the
usé5o0f weibhtohiybeoanttoyars part by weight of povidone as secondary binder.

The term “lubricant’ as used herein refers to a substance added to the
dosage form to enable the dosage form, e.g., a tablet, after it has been compressed to

releases from the mold or die.

Suitable lubricants include talc, magnesium stearate, calcium stearate,
20 stearic acid, hydrogenated vegetable oils and the like. Preferably, magnesium stearate or

talc is used.

The term “glidants™ as used herein refers to a substance, such as an anti-
caking agent, which improves the flow characteristics of a powder mixture.

Suitable glidants include silicon dioxide and talc. Preferably, silicon dioxide

25 is used.

The term “binders” as used herein means any material that is added to
pharmaceutical compositions to help hold such compositions together and release the

medicament therefrom.



8000 in each coating is nore preferred. Use of polyethylene glycol iq JUN 2004
conbination with a | ow viscosity hydroxypropyl nethylcellulose in ghe
third coating is preferred. Use of a m xture of polyethylene glycol 8000
and hydr oxypropyl nethyl cellul ose 2910 cps in the third or outernost 15
fimcoating is nore preferred. The term Hgater insoluble basic calcium
magnesi um and al um nium salts"” as used herein neans the pharmaceutically
accept abl e carbon s and sul fates of calciu

D ed
nmagnesi um and al uﬁtuﬁ%h‘.eﬁ%"? rﬁ%é%@'%ﬁ%%@%&ﬁeﬁﬁ}%%q‘%}ﬂm ?f?@[ogcarmellrcr)]se

h ' | g ' | ' I f,at 20
i I e
Phasphal STV IdRhe, SRMHOLENIEY, Blditails, SROGEMSLTeiiod Bsh xRl gRREr Ry o' U™

phosphat eggo)abreterubg, Povidonkss ugedl hydrates of magnesi um phosphat e,
al um num phosphate; *~ and cal ci um phosphate is nore preferred. The use of

di basi ¢ cal ci um pMopichy suitabfe dhifpdriiEagentstndludes afiguFeof HdMologous liquid
hydr oxyl propyl methyl cel |l ul ose 2910 acts as a filmform ng agent in t%e

fi |l m comethysilexametdrd gilida/gelapadairie gindeotie Sinethecdnd madedaficer . O her
suitable film2 1 JUN 2004 22 form n? pol ymers which may be used incl ude

| ow vi scosity (720hegenm wateosyelapefiimdemingneotral arcationihgefabuyerthgster,”
cel lul ose and sodi um car boxynet hyl cellul ose. The oral dosage conposition
of thisa@SHPEANSERNANSH HReNT @ndFatinpicicapoieness of el acriate 2ndrmbshivtec. g. |

36 _and .4 h I 5 d i dard
package AR s E e & b e e By IRARATE: anvi r onment of | 60% r ol at i ve
humgity. | h " f t - th id IS _di | ved
W viure of . vasa SRR Cele SWABbE AR Ern e R R TpeTic SRS v©

: | d
& bt & cal oSl cBb g rery 8By e AR R SR < 3R iR D

wat er sol uti avaifbi fromi P@arﬂmlpd@)@mer{@cotﬁﬁaﬁwbﬁﬂie%ﬂlh%rﬁh | @6erand dried
to a loss on drying between 0.5 to 2.0% The dried granulation is mlled
and bl ended BADRASHUP JiradersamoerE SODRAGITINEIID. ahdKokleoatrelairapedsinuBASF,
stearate. The final blend is conpressed to produce the inner polyner
matri x core Mbilyei Newnlerssy Preacurausrdjspersionmentaining 305 byareight aftee i nner

ol r matrix cores [n the follow ng nmanner.
P ¥ ge neutra copo|ymer ased on etwly ccf'ylate and methyl methoacrylate (average

molecular weight of approximately 800,000} is preferred.
Typically suitable water-swellable film-forming cationic co-polymeric esters

include cationic co-polymerers based on dimethylaminoethylmethacrylate and a
neutral methacrylic ester such as the EUDRAGIT E copolymers available from

20 Pharma Polymers as a 12.5% solution (EUDRAGIT E 12.5) or as solid (EUDRAGIT
E 100) and quaternay ammonium copolymers described in USP/NF as “Amononio
methacrylate copolymer, Type A" and Type “B". Such copolymers are available as
aqueous dispersions of copolymers of acrylic and methacrylic acid esters with a low
(substitution) content of quaternary ammonium groups present as salts, (e.g.,

25 quaternary ammonium chlorides). Type A and Type B are available as 30%
aqueous dispersions under the EUDRAGIT RL 30D and EUDRAGIT RS 30D
tradenames, respectively. Use of the water-swellable film-from neutral co-

polymeric esters based on ethy! acrylate and methacrylate is preferred.



Cores are charged into a suitable coating pan. A water dispersion 2‘ tJﬂt‘%”"
Si et hi cone, pol yethyl ene glycol 8000 and EUDRAG T NE30OD is applie 10 he
matrix cores as a first coating. These coated nmatrix cores are then coated
with a 20 di spersion of desloratadine, Sinethicone, EUDRAG T NE 30D,

pol yet hyl ene glycol 8000 NF and talc digpersion. This is followed by an
application of third coating containindg a dispersion of FD & C Blue No. 2

Al um num | ake cont ai ni ng EDTA ?, chel ating agent, talc, Sinethicone,
EUDRAG T NE30D, 18I W@tq{ﬁh?%-"% fer §H§P€é\e|f%ﬂﬂd§%a@§@faﬁgﬂm'agd

I hyl I | . 800Q. NF.. Th 5 tablets. hen byanded (with
Dl ack i ) SR ARIERGBRRS Sl DUREbhATac e 6 be o age e o
t t . 30C j ' 1 t 2 1 JUN 2004 23
bur  m-t he- S GPLETBoRRY R e i I i RomeB PGS BTid eréspatidirion.
decr ease | n' WEIEHY KEMGHe AL lnle i mblinihd BGei! faeR U A
congentrati @l@bse sDEH 8336W viidosiBp Hﬁ‘&bi‘bbrﬁp?ﬁn\éﬁlwEél,lLﬂoge.%\giQféPésHng{gd to

those for a 5 ng tablet of 5 desloratadine.”The I'n vivo stu wed t he

Tmax vwas gr egteixyldiay Metholdeliufd; Idwalscosity ﬁﬂiﬁh%’ﬂ&o%éth?lf cdlid®se or a
absorptive desl oratadi ne process occurs in the small i'ntestine which has

an al kal i ne pplyetmienaglyesl seiéctdy frove pdiyethyleresglyes 200uiodpdlpetheiase gyl
rel ease of desloratadine by increasing the |evel of hydroxypropyl

met hyl cel | uB688. and | owering the | evels of the 10. plasticizing agent,
e.g., polyethylene glycol 8000, and of the lubricant, e.g., talc, in the
second film coat M§§ Ferelyethxigngiyesl £0Raite eolystwlenaglycel 800Q as arfimher
preferred enbodi nent, the effecjive anmount of desloratadine in the second
P & frst gl

coatin§ 'lée"i‘?lE”Fgﬁggﬁ R Beg SRECRHERRINGSS thewwse Rhrolyethylese glyes)

about 1.12 to _produce an accept abl e pharnacoki netic profrle. See 15
Exanpl e 3 aﬁgbq%pgc%pogg}g PHROE rleger{ﬁdal dosage fornul ati ons of the

: . . . | . f
pecudoephodr § ne CPEY Peb RN bysBPR o IR Bl TR ARER AkIpfley
(Tmax) of ahihyldelRflodtOoin'the ikird 86MiHg B el %%é 8fa %QP?% 8; BolyEdiemex mum

pl asma concentrate of 20 desloratadi'ne (DL) is about 2.1 L "t o about
2.45 ng/ L glygoed@IGRahy hidbxypRgylinetitylcdiitse2B39 ¢y iMlthatthid b BBtetrhBBX) |

of about 4.0 hours to about 4.5 hours and the geonetric nean maxi num
pl#sma conchmicostiegos nrapdefexedes| or at adi ne
The term “water insoluble basic calcium, magnesium and aluminium salts”
as used herein means the pharmaceutically acceptable carbonates, phosphates,
silicates and sulfates of calcium, magnesium and aluminum or mixtures thereof.
Typically suitable pharmaceutically acceptable basic salts include calcium sulfate
20 anhydrous, hydrates of calcium sulfate, such as calcium sulfate dihydrate,
magnesium sulfate anhydrous, hydrates of magnesium sulfate, dibasic calcium
phosphate, dibasic calcium silicate, magnesium trisilicate, magnesium phosphate,
aluminum silicate, and hydrates of magnesium phosphate, aluminum phosphate;
and calcium phosphate is more preferred. The use of dibasic calcium phosphate
25 dihydrate is most preferred.

The hydroxylpropy! methylcellulose 29I0 acts as a film-forming agent in the

fitm coating, and the polyethylene glycols act as film modifier. Other suitable film-



(3-O+DL) is about 0.75 ng/nL to about 1.15 ng/nlL, preferably about_ 0.8
ng/mL to about 1.05 ng/nlL, and nore preferably preferably about 0.289JH@2[W{‘_
to about 25 1.02 ng/nL at a tine (Tmax) of about 5.5.0 hours to about 6.25
hours after admnistration of a single dose of said conposition to healthy
subjects. 2 1 JUN 2004 24 Pharmacoki neti,c Study No. 1: The pharmacoki netic
objective of this study was to determ né4 he bioavail abili ty and

bi oequi val ence of desloratadine (DL), 3-OH DL and 5 pseudoephedri ne(PES)
from the fofPRNIBEPelyYRrsmtiahMmaybe ssed insluds lopsdisoasityf (720E8s) bfdrioxisropy!
application r?l ative to that of a 5 ng of Exanple 11 of USP No..6, 100, 274
(USP' 274) af8lldases reeidybbydroxyataylraliiiosemnshsediemearboxamethyt eelimnses.  Thi s
study was a Phasxhl, oroin-l abel , si.g%lbe- 0se, random zed, three- way
crossover study WEIPE ER8AGE PPGRLGID At thiinvention algedoviden a sheltlifenf . 10

Lt B PLol A) hAEh  Re eFE frle "
TSI Rl A % s X oA

pseudoephedppaeretatvtfimiditpval extended -rel ease pseudoephedrine cores from
Claritin@D 24 coated wth placebo aritin@ D 24 coat). The tablets were

adnmini stered witfh %@Fa(&@ioﬁ'd{itﬁe Péﬁ]éif‘&)re?fher}ﬂ?ﬁ@&{é)%%ﬁve%d @?%xture of

tenperature water, abl et was swal | oned whol e, not

crushed. Af aleohdiosnchgatdérh e pdecephgdies shmaﬁﬁy&@xyﬁr@?ﬁ:%ﬁwﬁmu:dsee
subject had swallowed the tablet. Subjects continhued fasfing until the

four - hour S22 USR,dRR.000epsnethylcetuiplset and Witasic sasiupepsibdprede bhs preabeyt
the fasting period, except for two hours post-dose. The subjects remai ned
awlke and saad grenulgied ynth anBigokole waterrsaldtion ontamimppovidose. TAel subj ect s
were confined to the 30 study site until the 120-hour bl ood sanples, vital
si gns and I%@BP%@'SWS{@EQ% aRsk iedster 31988PN dRvingbetwessd.8402.¢%. (10 rnL)

bl oo Sol | PHS Bkl e fRech RORBL HracbighSET withBouiifle Zmourie S sicon

dioxide and magnesium stearate. The final blend is compressed to produce the
inner polymer matrix core composition.

15 The coatings are normally applied to the Vinner polymer matrix cores in the
following manner.

Cores are charged into a suitable coating pan. A water dispersion of talc,

Simethicone, polyethylene glycol 8000 and EUDRAGIT NE30D is applied to the
matrix cores as a first coating. These coated matrix cores are then coated with a

20 dispersion of desloratadine, Simethicone, EUDRAGIT NE 30D, polyethylene glycol
8000 NF and talc dispersion. This is followed by an application of third coating
containing a dispersion of FD & C Blue No. 2 Aluminum lake containing EDTA as
a chelating agent, talc, Simethicone, EUDRAGIT NE30D, containing hydroxy-
propyl methylcellulose 2910 cps. and polyethylene glycol 8000 NF. The coated

25 tablets are then branded (with black ink) and packaged in plastic bottles and
biisters for storage at a temperature between 2° C and 30°C in an ambient

environment



2, 3, 4, 5, 6,8, 10, 12, 16, 20, 24, 36, 48, 48, 72, 96 and 120 hou5§ o
post-dose. No 2 1 JUN 2004 25 food was allowed for four hours after oélf"h@
Drinking water was not allowed from one hour pre-dose to one hour
postdose, except for the 120 nL administered with the treatment. Plasnma
concentrations of pseudoephedrine were determined using a validated Iiquid
chromat ography with tandem mass spectroffétric (LCOMS/MS) 5 nethod with a

|l ower limt of ntitation (L of 10.0 ng/nL, and a |linear range of

10. 0- 400 ng/ ni. qﬁh@“@iﬂ'ﬁ)@ﬁﬁ@@f selopmentat tild foemutatioas afithepesane

provided in Table 1. The nean DL Chax follow ng adm nistration of DL tabl et
of Exanpl e 3NN Pﬁewe&mmecﬁ Had the shvitip diswlytiprastutiesshaiedea tetiease drf
Exanmpl e 11 2.23 nglnL, respectively, and

wer e reacheg’]c Uﬁ}?e‘g‘?ﬁj'qf Ong gég\ggteé";g'”%@aw'Wﬁ)ﬁ?@cem'@é'ﬁéc&t| veI y.
eal thy SubSeesed Pl aFREE el valisscs Bt CSmmrra & IhaSedn 80 DA tebighohnd
g (Treat mestopRane: el B8 HERS R v ek e b haad hoe 504 6
A Exerpl o 13 At L g pait BrYid aboet B Brelpiatadlepatm el hEUEr
Crrax( ngl r nL}Mle SBHRDIhith. r?é?ﬁaﬁ(aﬁﬂebgﬂ{pﬂ \73IE€§¥(7hO¥6 09b. 4 96 15 & 9V is

percent coefficient of variation, which is a relative neasure of
variability. SeaVetdisdovesedlwe could increase the release of desloratadine by i increasing

the level of hydroxypropyl methyicellulose and lowering the levels of the
10 - plasticizing agent, e.g., polyethylene glycol 8000, and of the lubricant, e.g., talc, in
the second film coating containing desloratadine. See Example 4.

In another preferred embodiment, the effective amount of desloratadine in
the second film coating was increased to 6.0 mg and amount of talc was reduced
(by about 1.12 mg) to produce an acceptable pharmacokinetic profile.See

15 Example 3 and Table 3.

For the solid oral dosage formulations of the present invention, the
geometric mean maximum plasma concentration of pseudoephedrine (PES) is
about 345 ng/mL to about 365 ng/mL at a time (Trmax) of about 7.60 hours to
about 8.40 hours; the geometric mean maximum plasma concentrate of

20 desloratadine (DL) is about 2.10 ng/mL to about 2.45 ng/mL , preferably 2.15
ng/mL to about 2.35 ng/mL at a time (Tmax), of about 4.0 hours to about 4.5 hours
and the geometric mean maximum plasma concentrate of 3-hydroxydesloratadine
{3-OH-DL) is about 0.75 ng/mL to about 1.15 ng/mL, preferably about 0.85 ng/mL
to about 1.05 ng/mL , and more preferably preferably about 0.88 ng/mL to about

25 1.02 ng/mL at a time (Tmax) of about 5.50 hours to about 6.25 hours after

administration of a single dose of said composition to healthy subjects.



Torrie, "Principles and Procedures of Statistics", (1980) 200 Editidny JUN 2004
MGawH |1, NY, at page 27. b: n=35 20 The nean 3-OH DL Cmax foll ow ng

adm ni stration of 5 ngDL/240 rngPES tablet of Exanple 2 of this
application and a 5 ng desl oratadi ne tablet of Exanple 11 of USP 6, 100, 274
were 0.695 and 0.832 ng/ni, respectivel and were reached at nmean Tmax

val ues of 6.09 and 4.96 hours, respect@Ver The peak plasma concentration
of 3-OH DL decreased slowy with half-life of 29.6 hours follow ng

adm ni stration of 5 ngDL/240 25 ngPES tablet of Exanple 2 of this
application, and 29.5 hours fqllow n ad trat on,of the 5 ng DL tabl et
of USP 6, 100,274. 2 1 JUN 200 *sons of Cmax and

2ppl i chti on and 1AeIAsBeFORAPLG °Bw‘éfc¥'%%‘?tﬁﬁso?*fue@%@o%e%vﬂwgﬁﬂéSper for mred

cont i dence PROGHERIEY %ﬁﬁ%&@i}ﬁﬁﬂéﬁ%ﬁﬁﬁéﬁ% e P R Tose

bi i val fSPRRL
o AU PR ABPE ST W, LI G B hble TR P P R e 1)

did not mi‘PEgt)gt@aag&éiﬂoﬁ%wnwm@meﬂwf@% st Exiampieet of gPconf i dence
I nterval s of 3- DL ' for AUC(I) did neet the 80-125 bi oequi vances

gui del i nes. Nghe, 10827 Pregalianetarcextendevrelease pspedoeipteminingraone aar e
provi ded in Tabl e - 10 Tabl e 2. Mean (%V5) Pharmacoki netic Paraneters of
Pseudoephedreferentes. HEhist dtydy Swsj 2Phasébldpentlabekisingle-dpse cragdamized, three-
Adm ni stration of DL D 24 and 240 Pseudoephedri ne Sul phate (Oval

Ext ended- Rewepsmstoratsighadih a@e@nﬁgywaﬁhpygp@xl@q! PeEMREN egrhbltedimandd with

Pl acebo aritin(r) 0-24 Coat) Tablets (n=36) Pseudoe ri Exanpl e 2 of
TH0 S anpl | chbiryrex benmome e diRpIR SIS See st ar AT )

treatments in the order assigned by a computer-generated random code:

Treatment A: One 5 mg DL/240 mg PES tablet of Example 2.

15
Treatment B: One DL 5 mg tablet of Example 11 of USP.'274.

Treatment C: One 240 mg pseudoephedrine sulphate (oval
extended-release pseudoephedrine cores from
20 Claritin® D-24 coated with placebo Claritin®
D-24 coat).

The tablets were administered with 180 mL (6 fluid ounces) of non-carbonated
room temperature water. The tablet was swallowed whole, not chewed or
25 crushed. After dosing, the oral cavity was inspected to assure that the subject had
swallowed the tablet. Subjects continued fasting until the four-hour study
procedures were complete. Water was permitted throughout the fasting period,
except for two hours post-dose. The subjects remained awake and seated
upright/ambulatory for four hours post-dose. All subjects were confined to the
30 study site until the 120-hour blood samples, vital signs and laboratory tests were
obtained.
Serial blood samples (10 mL) were to be collected into tubes containing
heparin as an anticoagulant at the following time points: 0 (pre-dose), 0.5, 1, 1.5,
2.3,4,5,6,8,10, 12, 16, 20, 24, 36, 48, 48, 72, 96 and 120 hours post-dose. No



AUC(tf)(np-hr/nmL) tt(hr) AUC(fl ng-hr/nmL) t5,(hr) 6.42 643

10.3 42 37 40 148 Pseudoephedrine Sul pha%e (O(/al 2Extended 8Rel42;age o7e0
(I)Dseudoephedrl ne Cores fromdaritin D-24) Mean 349 7.36 6225 40.0 64%% lPNﬁgﬂl‘
AV 16.1 36.3 36.5 25.8 37.3 21.6 %V is rcent coefficient of variation

y\/mf:h is arelative measure of variability” See Steele and a Torrie,
Princi ples and Procedures of Statistics” ' ,

N, at bage 2E{oolﬁgzgmanomﬁqm@udmméﬁ¢n d@lﬁgﬁnﬁaawg%%@ggaﬁfg&%ﬁ%k
one hour pre-dose to one hour postdose, except for the 120 mL administered with
the treatment. Plasma concentrations of pseudoephedrine were determined using
a validated liquid chromatography with tandem mass spectrometric (LC/MS/MS)

5 method with a lower limit of quantitation (LOQ}) of 10.0 ng/mL, and a linear range
of 10.0-400 ng/mL. The associated mean pharmacokinetic parameters are
provided in Table 1.
The mean DL Cmax following administration of DL tablet of Example 2 of the

present invention or a 5 mg desloratadine tabiet of Example 11 of USP 6,100,274

10 were 1.79 and 2.23 ng/ml., respectively, and were reached at mean Tmax values
of 6.78 and 5.10 hours, respectively.

Table 1 Mean (%CV?) Pharmacokinetic Parameters of DL, and 3-CH DL in

Healthy Subjects Following Singie-Dose Oral Administration of DL D-24 and DL

DL
Example 2- 5 mg/240 mg (Treatrment A) Example 11 of USP'274-5 mg (Treatment B}
Parameter (units) Mean %CV Mean %CV
Cmax(ng/mL) 1.79 358 2.23 346
Tmax{hr) 6.78 57.3 5.10 52.5
3-0H DL
Example 2- D-24 & mg/240 mg (Treatment A} Example 11 of USP'274-6 mg (Treatmen! B}

Mean %CV Mean %CV
Cmax{ng/mL}) 0.685 59.4 0.832 55.2
Tmax(hr) 6.00P 32.7 4 g6P 314

15 a: %CV is percent coefficient of variation, which is a relative measure of variability. See Steele and
Torrie, “Principles and Procedures of Statistics”, (1980) 2™ Edition, McGraw-Hill, NY, at page 27.

b: n=35

20 The mean 3-OH DL Cmax following administration of 5 mgDL/240 mgPES tablet of
Example 2 of this application and a 5 mg desloratadine tablet of Example 11 of USP
6,100,274 were 0.695 and 0.832 ng/mL, respectively, and were reached at mean Tmax
values of 6.09 and 4.96 hours, respectively. The peak plasma concentration of 3-OH DL
decreased slowly with half-life of 29.6 hours following administration of 5 mgDL/240

25 mgPES tablet of Example 2 of this application, and 29.5 hours following administration of

the 5 mg DL tablet of USP 6,100,274.



ngPES) tablet of Exanple 2 or a 240 ng pseudoephedrine sul phate
extended-rel ease core were 328 and 349 ng/nlL, respectively. StatisticdlN 200
conpari sons of Chax and AUC(tf) values for DL D-24 (5 ng/240 ng) versus
240 nmg pseudoephedri ne sul phate (extended2@5 rel ease core) were perforned.
The power to detect a 20% difference in treatnment neans 2 1 JUN 2004 27 at

an a-level of Q.05 (two-taile I ikfERAtionnst 12X dff )
were 100 and %&aﬁstné@ﬁgmrﬁgﬁ%&%gi g@f%ﬁ%ﬁﬁg@b{%ﬁgrval s for
pseudoeph a'hye DRy thib 8pBfkalieh %nd® eeaiesionstedine tehletief USR 6, %06:2 Muiete Crax
and AUC(tf). For those gubj ects were AUCé Irﬁ 5 could be determ ned, the
conf i denc@erintroed firDK end A DL plegHa GRECETRBUISRS 125 gui del i nes.

Phar macoki neti ¢, St ud . ' 0 ihskigatoriDleand 8HHH SiLtdd abt

| east 12 hour s?B?irﬁdpg%ggéﬂngetg%%gr/fr&{n%g'?%e{;- 1) .’§f° trll:hht he norni ng of Day
1, f ol owipRgkt thé 8012884 biveguinlghte fuidelinesdatbatinGimax andhPCHBd Fonthase t he

fol lowng treatments based on his/her. sybject nunber . od:
i cat mont subleRs WErR S lzeIhgpas st esriddiE el SpF I AORTS PO

15 Treat . ' idélmek e HowWevex ainptenfidente intersals of 3-OH
appl i cat iméﬁ{tf'rgga %#1%?%&@“'%8@"3%[?' et of Exanple 11 of USP 274 plus
one 120nyDPHSr AUal) eid feetihec3Q- E2fbigeqeyEes Qb'&ﬁ!]gg%phedri ne core) The
study procedur bl ood col | ect | ' ' deEdpl Tege s
20 sunmari zed ﬁ?\é quﬁwafo%%t%é%ﬁg%ﬁaﬂ%%ﬁﬁgggﬁéﬁwgﬁg% i netic
paramgjerg are shown in Table 3. The power to detect a 20%difference in
treatnent nmeans of DL at an a-leval of 0.05 (two tailed) for the | og-
transfornmed AUC(tf), AUC(I1), and Crax val ues were 89% 90% and 88%

respecti VeLy Ricknioht:09hathaEakhaicPdeneid SOV BseRlupi Aot incHeathy
Par amet er s o_?’ DL, 3-OH DL and Pseudoephedripe :Be_gjf%% Adyl4 Vol unteers
(n=42) FoSUW@M@&Sm&D@%p’ﬂ(ﬁﬁeﬁPg‘[rﬁﬁ?q Bgna'b 6rer¥ of Exanpl es
2 (5 DU24FE§§,&%},5d§ﬁ@@akﬁmﬁ (OVVEA{dREed Rplesve PseudogphtdrinetCares driord

us 40 ng

USP' 274 P ES Tabl et . DL T eaf pent
oo D24 Codo it Blacenc Claritin® Do 4 Bakt Yabfats (n=36)

Fseudoephedrine
Example 2 of this application Pseudoephedrine Sulphate (Oval-Extended Release
5 mp/240 mg Pseudoephedrine Cores from Claritin D-24)
Mean %CV Mean “%CV

Cmax{ng/mL) 328 25 349 18.1
Tmax(hr) 842 M 7.36 36.3
AUCH)ng-hr/imL) 6438 42 €225 38.5
tiinr) 440 ar 40,0 258
AUC(){ng-hr/mL) 6780 40 6452 37.3
1%{hr} 10.3 148 7.25 21.6

8.%CV is percent coeflicient of variation, which is & relalive measure of variabi]ity. See Steele and
Totrie, "Pr?nciples and Procedures of Statistics”, (1980) 2™ Edition, McGraw-Hill, NY, at page 27.

? The mean pseudoephedriine Cmax following administration of the (5 mg DL /240
mgPES) tablet of Example 2 or 2 240 mg pseudoephedrine sulphate extended-release
core were 328 and 349 ng/mL, respectively. Statistical comparisons of Cmax and AUC(tf)
values for DL D-24 (5 mg/240 mg) versus 240 mg pseudoephedrine sulphate (extended-

25 release core) were performed. The power t0 delect a 20% difference in treatment means



Treatment A Treatnent A 1 8 C Crnax(ng/rnL)! CvTmax(hr)/ CV 1.91444. g‘)géw 2004
2.35434. 3350 2.28403.8767 3-OH DL Cmax(ng/ nL) CVTrmax(hryCVv 0. 77286. 67

1. 00396. 1248 0. 93315. 6658 Pseudoephedri ne Cmax(ng)nL)/ CVTmax( hryCV

353307. 7145 362288. 1446 349228. 3147 ercenty coefficient of variation, which
Is a relative neasure of variability. See Steele and 1 %V is p

Torrie," Principles and Procedures of Statistics" 1980 erEL T

VEGr i H P an Ve of BgAnmriaIeg) o Bedamdenommen Croa s ARE st eutand,
Exanpl e 2 . Tr e B e one (6 ng/240 ny) tablet of Exanple 3. 10

4. Tr eat ne%?é’deé%%téveg}‘ng DL tablet of Exanple 11 of USP 6.100.274 plus one

240 nmy pseudoemirdnd,tonfiaéndetintefas foe patudoephedring mief thea8@d25% pl asma 3- OH
DL concentrations, the (5 ng/ 240 of | e 2 .1 s not .equival en o the
5 ng DL t@QE@WV%’ﬁn@(ﬁ%?@%%%?“@ﬁ%ﬂ”%ﬁ@%:ﬁortthgs%sﬂfﬁﬁwr%&%hof
Exanplee 3.3 be oifkrindd Me borfidefieirPald fordhUCHPalso #et the 8028 guidelines,

bi oequl v he res ow that, the bioequival ence of pseudoephedrine
fromthe formulations of Exanples 2 & was established relative to the

ref erence product. Phar macoki ﬂﬁ%#n-?ac%tkwéiié\glu ' No. 2

Subjects were confined at the study site at least 12 hours prior to each treaiment

10  (Day- 1). Inthe morning of Day 1, following a ten-hour overnight fast, each subject
received one of the following treatments based on his/her subject number and the study

period:

Treatment A:One (5 mg DL/240 mgPES) tablet of Example 2 of this application
15  Treatment B:One (6 mgDL/240 mgPES) tablet of Example 3 of this application
Treatment C:One § mg DL tablet of Example 11 of USP'274 plus one 120mg PES
tablet {oval exiended-release pseudoephedrine core)

The study procedures, blood collection times and the analytical methodologies

20 summarized in Study No. 1 were employed.
The mean pharmacokiinelic parameters are shown in Table 3. The power o detect

a 20% difierence in treatment means of DL at an a-leval of 0.05 (two tailed) for the log-
transforrﬁed AUC(th, AUC(l), and Cmax values were 89%, 90% and 88% respectively.



Forty health volunteers were enrolled in this open | able, random zeg, i
three-way 20 cross-over, single-dose study. The subjects were rand rln'gjgoz
to receive, following a ten hour over-night fast: 2 1 JUN 2004 29
Treatment A: 5 ng DL/ 240ng PES of Exarrplfe4 of this apple Treatnment B: DL
5 ng of Exanplel | of LISP '274 plus pseudoephedrine sulfate 240 ng. The
procedures of Study No. 1 were followed using the above-listed treatnents.
5 The nmean pharmacoki netic parameters for DL, 3-OH DL and pseudoephedri ne
are pr In TabI ar @gdna@sleqdmaﬁhers
of DL, gy@%& aMgan Qé'dd’l‘gﬁ'l‘%ré‘h“e%?aﬁ‘e%@f% ilA?\i‘.c}ﬁIS{:@IQIIOI unt eer s é %}F

Fol | owi g HalaBy AdDRVRIENteérs {A=43) Fbiveng SinglerDose Ondl Asimigistsation oh | Eabl

%glme)![ e&%@%ﬁ%#@#@) gﬁ@%%ﬁwﬁoﬁsﬁﬁm 13 e'sﬂ 9&?’%3’233%222

Tr eatsenisho¥4 Pids CRE40NgGPESTabkthr ) A20. 89485. 6042 821. 07366. 1037

Tr eat ment Pseudoepheqri-ne—Grex{-rgrt)Trax(pm)—A2382347- 8329 BZ399328. 4336
1. %V i|s percent coe:tLLcJ_enlc_\T.oL#a-pk-a-H—eHT—vw by > of
vari abillity. See Stq@f“@““%‘ﬂ’ 15 Torrie, "Princi pi es and Procedures of
Statistfics, (L9QL 2" Edition, MGawHi|l, NY, at page 27. 2.Treatngnt A=
One (5 rrgD._124Q e f_‘pj‘m tabtet—of T&Xapre 4 off «6hi s appli cg®i on. 20
3. Tr eat-n@m-—Br-é,Qqe—_Ev—z—_g?—Dlz—E—a-bﬁmo‘[—Eanpl e %3 0f USP 6. 0. 274 plus |one
240 ny .p.S.E‘_I.Ld.Q.EeJCLE-dL—L g ot %’:’PLE — 3g7xa||p| S | FpetTares
repardtion of "t he “’F‘ erreg. o a6esage ost+t+on—of t—s—TTventTgn.
'Fl)'hepl ndr edi el®¥™8hd {specific_amunts ¢ h%&?gﬁ_;
Cmax(ng!mL)lCV rnax(hr)ICV
AT 0.7 28 6.67 =2
B 1.00 D) 6.12 48
- 0.53 3 5.68 e
Treatment Pseudoephedrine
Cmax(ng/mLyCV Tmax(hryCV
7 353 30 T 45
B 362 28 8.74 46
c 348 22 831 a7

Steele and
1%CV is percent coefficient of veriation, which is a relative measure of variability. See

Torrie, ’Pﬁncnples and Procedures of Statistics”, (1880) 2™ Edition, McGraw-Hill, NY, at page 27.
2 Treatment A = One (5 mpr240 mg) tablet of Example 2.

3.Treatrment B = One (6 mg/240 mg) tablet of Example 3.
10  4.Treatment C = One 5 mg DL tablet of Exampie N of USP 6,100,274 plus one 240 mp pseudoephedrine tablet.

The results show that, based on plasma 3-OH DL concentrations, the (5 mg/240
mg) of Example 2 is not equivalent fo the 5 mg DL tablet of Example 11 of USP '274 and
that the 6 mgDL/240 PESmg of Example 3 and 5 mg DL tablet of Example |l of USP ',274

15  are bioequivalent.

The results show that, the bioequivalence of pseudoephedrine from the

formulations of Examples 2 83 was established relative to the reference product.
Pharmacokinetic Study No. 3:
Forty health volunteers were enrolled in this open lable, randomized, three-way

20 cross-over, single-dose study. The subjecls were randomized to receive, foliowing a ten

hour over-night fast:



listed below. 2 1 JUN 2004 30 5 10 15 20 1. Matrix Core A Method of? 1 JUN 200
Manuf acture: 1. Dissolve povidone in a mxture of 3 parts of al cohol and 1
part of purified water. 2. Conbine the pseudoephedrine sulfate,

hydr oxypr opyl nethyl cellul ose 2208, ethylcellul ose and di basic cal cium
phosphate, dihydrate in a suitable m xi mgg bowl and bl end under a nitrogen
overlay. 3. Ganulate the blend fromStep 2 with the solution from Step. 1.
pass the wet granulation throug i Y. | £ thie dppeakup
large |udfeetmeNtfyy the wet gr an[ﬁ ﬁt@%{?}i@%ﬁm@‘&%ﬁ@&%@rﬂnﬂgag ut alﬁyg f1 uid
bed procq§%§henigza | oss on dryi rmyL BehyetBExfmblaidof |BR 294det er mi ned by a
noi sture al ance or equivalent. 5. Pass thequdri %df:’ﬁranulfe‘?s %{ql%ggh
suitable mlling equi prent. 6. Add thd'WeBEFUAAePNERELACE D i '€on di oxi de

and magnesi “"‘gﬁéﬁﬁé&t&éeéﬁf gg@lygkﬁéﬁ efd %\I@Qe@h@ﬁi@' ®e dtdelisesiredtments.

Conpress the abl et press. Thé matrix cores are coated
in the foll owrRg ﬁ@émﬁﬁérmaoﬁkirﬁtiemrmnémm fofr Dto@&-OhyDbiangpssugpsPaggrine are
Solutrons 1. First Film Coating Solution 25 (I) Disperse Sinmethicone and

pol yet hylpemdded incbabledoo in a portion of purified water and agitate until
conpl etely dissolved. 21 JUN 2m (2) (3) 5 (4)

Table 4: Mean (%CV') Pharmacokiinetic Parameters of DL, 3-OH DL and
Pseudoephedrine in Healthy Adult Volunteers (n=40) Following Single-Dose Oral

10  Administration of One 5 mg D-24 Tablet of Example 4or One 5 mg DL Tablet of UspP274
Plus One 240 mg Pseudoephedrine Tablet

Treatment DL
Cmax(ng/mLyCV Tmax{hr¥CV
AZ 215 44 4.13 66
B® 2.30 44 4.83 62
Treatment 3-0H DL
Cmax(ng/mL) Trax(hr)
AZ 0.89 48 5.60 42
B2 1.07 36 6.10 37
Treatment Pseudoephedrine
Cmax(ng/mL) Trmax{hr)
AZ as2 34 7.83 29
B 399 32 8.43 36

i i iali ich i i f variability. See Steele and
1.%CV is percent coefficient of variation, wh!ch is a relah\.:‘e measure 0 _
18 To:rie, *Principles and Procedures of Statistics”, (1980) 2™ Edition, McGraw-Hill, NY, at page 27.

2.Treatment A= One (5 mgDL/240 mgPES) tablet of Example 4 of this application.
3 Treatment B= One 5§ mg DL tablet of Example 11 of USP 6.100.274 plus one 240 mg pseudoephedrine tablet.
20 EXAMPLE 1

This example illustrates preparation of the preferred oral dosage

composition of this invention. The ingredients and specific amounts thereof are

listed below.



10-(5) 15 20 25 31 To the product of step 1, add the remai nder Ofﬂ?ﬁ?WN?W&
purified water and the talc; stir the so-fornmed suspension at roo
tenperature until honbgeneous. Slowy add the so-formed honbgeneous
suspension of step 2 to the stirred EUDRAG T NE3OD di spersion and conti nue
to mx the so- formed m xture until a Iggnogeneous di spersion is formed.
Pass the dispersion through a screen. Spray the dispersion onto the matrix
cores maintained at 40C 5C on a rotating pan. Dry the cooled nmatrix cores
on the rotating pan. 2. Second Fil m Coating Djaagmim (l) Disperse the

Si met hi cone and _LV%&Q | ene glycol 8000 in a portion of purified water.
Add additiondl wate stir the dispersion at roomtenperature unti

conpl etely dissqglw g % !Eéd desl orat adi ne to the dispersion of
step 1 and m x ({}‘mﬁ' thddzéfriﬁ Ir"?&ri\\dra;lﬁtlspersion is formed. Conbine with the talc
with the so- formgd gisdaNeheiiaess i 8mixand of Gidrsusf aigiticitandrl partof a
honmogenous suspension 1s fornmed. (3) Add dispersion of step 2 to the
EUDRAG T NE 30D di sfiedd wateand m x until a uni form dispersion is formed.
Pass the dispersion through a screen. (4) Spray the requisite anount of
the di spersion from Canbidedhé psehadoeptwdnne sudfate, biydroxypeomyl mathyleeliulese i n
a rotating pan at 25-27C. (5) Dry the coated natrix cores on the rotating
pan. 2 1 JUN 2004 32 2208TethyKislluigseiane dibasiceglosymhosphete) diiydpgte in a

suitable mixing bowl and blend under a nitrogen overlay.

3. Granulate the blend from Step 2 with the solution from Step. |. pass
10 - the wet granulation through suitable milling equipment to breakup
large lumps.

4. Dry the wet granulation at about 70°C in a siutable fluid bed processor
to a loss on drying between 0.5 to 2.0% as determined by a moisture
balance or equivalent.

15 5. Pass the dried granules through suitable milling equipment.

6. Add the requisite amounts of silicon dioxide and magnesium stearate

to the dried, milled granuies and blend.

7. Compress the blend on a suitable tablet press.

20 The matrix cores are coated in the foliowing manners:

A. Preparation of Coating Dispersions and Solutions

1. First Film Coating Solution

.25 () Disperse Simethicone and polyethylene glycol 8000 in a portion of

purified water and agitate unti! completely dissolved.



(3) 10 - (4) (5) 15 20 25 Add the hydroypropyl nethylcellul ose 29101t0
purified water (750C) and agitate until a sol utionyform;. Cool theZT Jlﬂof[][]l.
so-formed solution to roomtenperature. To a separate container, add
Si met hi cone and pol yethyl ene glycol 8000 to purified water and continue to
mx until a solution is formed. Add talic to solution of step 2 and
g?ntl gu;a t;)hm >(; until a un:cform di spersion is forned. Add the solution of
ep o the dispgrsion of ste c ' ) td | C Bl ue
:\kr)]. a2t ﬁl u31 nurnt I ak@scaﬁ@ﬁﬂrﬂ%@é,&?@?ag@%weﬁugetrbﬁad?géfntpetdy rg‘érei aﬁgﬁ‘ wat er
_ ird container an - | | t he
di spersion of step 4 %tggn)@(lcU%{rlttﬁgggh%ﬁgég%ggégﬁérﬁ)?(t%EFdeHrPzé[?g?%é%@ (7)
Slowly add the m xt _ureiw%f héﬁ'\‘ageﬁe&% a dispersion of EUDRAG T NE30D and
conthl nue to mx until "honobgengous. (8) Pass dispersion of step 6 through 60
mesh screen. (9) %ia%{)aéslbﬂﬁ; S itHeSdd-BrERUBmedge hdtuskpensioarofaters 2 ¢p tige
onto the tw ce-coated matrix cores in a rotating pan at 35"- 451C. Dry t he
thgice-coated matrix Gefes EWDRAGITNEZOD disgdreios and cartiaueng riahe 6¢0)
Renmove the so-fornmed tablets frompan and further dry at 400 for 16 hours.
EXAMPLE2 The fol | owi fermed enigtued entiledhomopesetiodisperdicreisgoeved: Pass/ et i on

was mnade in accordance with the above procedure of Exanple 1. 2 1 JUN 2004
33 1. Matrix Core i  dispersion through a screen. v '

(4) Spray the dispersion onto the matrix cores maintained at 40°C+ 5°C

on a rotating pan.

10 - (5) Dry the cooled matrix cores on the rotating pan.

2. Second Film Coating Dispersion

() Disperse the Simethicone and polyethylene glycol 8000 in a portion
of purified water. Add additional water and stir the dispersion at

15 room temperature until completely dissolved.

(2) Slowly add desloratadine to the dispersion of step 1 and mix until a
uniform dispersion is formed. Combine with the talc with the so-
formed uniform dispersion, and continue agitation until a
homogenous suspension is formed.

20 (3) Add dispersion of step 2 to the EUDRAGIT NE 30D dispersion and
mix until a uniform dispersion is formed. Pass the dispersion
through a screen.

(4) Spray the requisite amount of the dispersion from step 3 onto the
matrix core with the first coating in a rotating pan at 25-27°C.

25 (5) Dry the coated matrix cores on the rotating pan.



ng/ core edi ent ngr Pseudoephedrine Sulfate USP 240 dr oxypr opyl

Met hyl cel | ul ose 2208 USP 100, 000 cps 320 Ethyl cel | ul EZe NFy‘FI)'ypgy7 8(%’)1 JON o0
SDi basi ¢ Cal ci um Phosphate USP Di hydrate 108 Povi done USP 40 Silicon

Di oxi de NF 8 nesium Stearate NF 4 Ma g 10- Approximate Matrix Core Wi ght:
800ng 3. Matrix Core Coatings 1. First 3@ ImCoatis : Ingredientng/table

15Si nmet hi cone0. 22 Pol yet hyl ene gl ycol 80000. 27 Talc NF Ethyl

Acrytal c/ Methyl 2.72 Methacryl ate neutral copol yner 20(30% di spersion in
wat er) 2. 72 Subtotal for first coating5.93 ng 2. Second Film I medi ate

Rel ease Coatis ol +@blrfikg Film Coating Solution

(1) Add the hydroypropyl methyicellulose 2910 to hot purified water
5 (75°C) and agitate until a solution forms. Cool the so-formed
solution to room temperature.
(2) To a separate container, add Simethicone and polyethylene glycol
8000 to purified water and continue to mix until a solution is formed.
(3) Add talc to solution of step 2 and continue to mix until a uniform

10 - dispersion is formed.

(4) Add the solution of step 1 to the dispersion of step 3 and continue to
mix until

(5) Add FD&C Blue No. 2 aluminum lake containing EDTA as a
chelating agent to purified water in a third container and

15 (6) Add the Blue lake solution of step 5 to the dispersion of step 4 and
mix until a homogeneous mixture is formed.

(7) Slowly add the mixture of step 6 to a dispersion of EUDRAGIT
NE30D and continue to mix until homogeneous.
(8) Pass dispersion of step 6 through 60 mesh screen.

20 (9) Spray the requisite amount of the dispersion of step 8 onto the
twice-coated matrix cores in a rotating pan at 35° - 45°C. Dry the
thrice-coated matrix cores in the form of tablets in rotating pan.

(10) Remove the so-formed tablets from pan and further dry at 40° for 16
hours.

25

EXAMPLE 2
The following more preferred composition of the present invention was

made in accordance with the above procedure of Example 1.



25 Desloratadine 5.0 Sinethicone 0.28 Polyethylene glycol 8000 1.8
7 0

NF 7.00 Et
2004 5 10.
ny/ t abl et

Et hyl Acryl

hyl Acryl ate/ Met hyl nethacryl ate neutral
34 Subtotal for second coating 20.20ng

copol yner 6.09 2
3. Third Film Coatin

Hydr oxypropyl Methyl cel | ul ose 2910 USP 6 cps 2.09 Talc NF 5.79
ate/ Met hyl Methacryl ate Neutgml copol yner 4.18 Pol yethyl ene
d ycol 8000 NF 0. 42 Si met hi cone 0.11 Spectra Spray Med Bl ue Dye 3. 65

of Three Coati ngs

Approxi mate Tablet (MatrixCore & Three Coatings)

Subt ot al qr t hi ting 16.24 Approxi mate Tot al
Wi ght :
Wi ght : 842

1 was neasu
t hereafter

80% of desl
m nut es and
was slowy

of gat | east
t he present

stirred 0.1 N HCl solution at

PG idddiRRrnBBaLsFbuf fer having a

ora |nt

I’

reI
1§tHWé1IEIosE>MFTﬂ1ype3 The following nore

9{@ !Qgtl n vitro dissolution profile of the tabhfi/cefe Exanpl e

37C (1st hour) and
pH of 7.5 at248/C. The

coating was dissolved within the first 45
tRGd aseg opﬂpﬁﬁtmcem&@me% 106,000 dpet € in the BRI x core

erosion and dissol ution nmechanisnms over a period

preferred corfiibsiti on of

invéntion was nade in accordance with the above procedure of

Exanpl e 1.  Dibasic Calcium Phosphate USP Dihydrate
Povidone USP 40
Silicon Dioxide NF 8
Magnesium Stearate NF _4
10 - Approximate Matrix Core Weight: 800mg
3. Matrix Core Coatings
1. First Film Coating:
Ingredient mg/tablet
15 Simethicone 0.22
Polyethylene glycol 8000 0.27
Talc NF 2.72
Ethyt Acrytalc/Methyl
Methacrylate neutral copolymer
20 (30% dispersion in water) 2.72
Subtotal for first coating 5.93 mg
2. Second Film{lmmediate Release}Coating mg/tablet
Desloratadine 5.0
25 Simethicone 0.28
Polyethylene glycol 8000 1.83
Talc NF 7.00

Ethyl Acrylate/Methyl methacrylate neutral copolymer 6.09



2 1 JUN 2004 35 1. Matrix Core Ingredient nicore Pseudoephedrine Suj {%ﬁz
USP 240 5 Hydroxypropyl Methylcellul ose 2208 USP 100, 000 cps 320 1004
Et hyl cel l ul ose NF Type 7 80 Dibasic Cal ci um Phosphate USP Di hydrate 108
Povi done USP 40 Silicon Dioxide NF 8 10 - Magnesium Stearate NF 4

Approxi mate Matrix Core Weight: 800my 434 Matrix Core Coatings 15 20 25

First Film Coating: Ingredient ng/tablet Sinethicone 0.22 Polyethylene

gl ycol 8000 0.27 Talc NF 2.72 ﬁ%ry Met hacry. utral
copgl yms;I I(:3|0% Icli spg_rsi on in wa%?’ﬂta g%tfﬁ{d(\)/teg?m#%r first %%gtgllﬂr?g 5. 93
ng Secon Ilm e igating L Desloratadine Si ) 6.0
0.28 2 1 JUN 2002 5 m#@% ) Tahbitabret

Hydroxypropyl Methylcellulose 2910 USP 6 cps 2.09
Talc NF 5.79
5 Ethyl Acrylate/Methyl Methacrylate

Neutral copolymer 418

Polyethylene Glycol 8000 NF 0.42

Simethicone 0.11

Spectra Spray Med Bilue Dye 3.65
10 - Subtotal for third coating 16.24

Approximate Total of
Three Coatings Weight: 42.37mg

15 Approximate Tablet (MatrixCore & Three Coatings) Weight: 842.97mg

The in vitro dissolution profile of the tablet of Example 1 was measured

in a stirred 0.1N HCI solution at 37°C (1° hour) and thereafter in a stirred
phosphate buffer having a pH of 7.5 at 37°C. The 80% of desloratadine in the
20 coating was dissolved within the first 45 minutes and the total dose of
pseudoephedrine sulfate in the matrix core was slowly released via erosion
and dissolution mechanisms over a period of at least 16 hours.
Example 3
The following more preferred composition of the present invention was

25 made in accordance with the above procedure of Example 1.



25 36 Pol yethyl ene glycol 8000 1.83 Talc NF 5.88 Ethyl Acryl ate/ Methyl
met hacryl ate neutral copol ynmer 6.09 Subtotal for second coating 20. OBirglUN300L
Third Film Coating ng/tablet Hydroxypropyl Methylcellul ose 2910 USP 6 cps
2.09 Talc NF 5.79 Ethyl Acrylatel Methyl Methacrylate Neutral copol yner
4.18 Polyethylene dycol 8000 NF 0.42 355 net hicone 0.11 Spectra Spray Med
Bl ue Dye 3.65 Subtotal for third coating 16.24 Approxi mte Total of Three
Coati ngs Weight: 42.37ng Approxi mate Tablet (MatrixCore and Three Coati ngs)
Weight: 842.97ng Exanple 4 The follow ng nore preferred conposition of the
present inyenti QE ﬁ\ﬁEEJ@dE in accordance with the above procedure of
Exanple 1. -+ I ngredi ent ng/core Pseudoephedrine Sul fate USP
240 Hydroxyp Wt hyl cel I ul ose 2208 USP 100, 000 cps 320 pwfewkeel | ul ose
NF Type 7 80 %ﬂ@ Cal ci um Phosphate USP D hydrate 108 Povi done USP 40

2 1 JUN 2004 Béeucdhepedfling Sffe UYP 8 Magnesi um Stearate NF 4 24proxi mate
Matrix Core Weight: 800ng Matrix Core Coatings

5 Hydroxypropy! Methylcellulose 2208 USP 100,000 cps 320

Ethyicellulose NF Type 7 80

Dibasic Calcium Phosphate USP Dihydrate 108

Povidone USP 40

Silicon Dioxide NF 8

10- Magnesium Stearate NF _4
Approximate Matrix Core Weight: 800mg

4. Matrix Core Coatings

1. First Film Coating:
15 Ingredient mag/tablet
Simethicone 0.22
Polyethylene glycol 8000 0.27
Talc NF 272

Ethyl Acrytalc/Methyl

20 Methacrylate neutral copolymer
(30% dispersion in water) 2.72
Subtotal for first coating 5.93 mg
25 Second Film{lmmediate Release)Coating mg/mL
Desloratadine 6.0

Simethicone 0.28



51. First FilmCoatin : redient ng/tablet | ng Sinethicone Polyet yL
gl ycol 8000 0.22 Talc NF 0.27 O-Ethyl Acrytalc/Methyl 2.72 Mt hacr?l ﬁ@ﬂﬂﬂl
neutral copolynmer 2.72 ersion in water) 30%dis p ( 5.93 ng Subtotal for
first coating 155. Matrix Core Coatings First FilmCoatin : dient ngltablet
| ngre Sinethicone0.22 20Pol yet hyl ene ghgcol 80000.27 Tal ¢ NF2.72 Ethyl
Acrytal c/ Met hyl Methacryl ate neutral copol yner

Polyethylene glycol 8000 1.83
Talc NF 5.88
Ethyl Acrylate/Methyl methacrylate neutral copolymer 6.08
Subtotal for second coating 20.08mg
5 3. Third Film Coating mag/tablet
Hydroxypropyl Methylcellulose 2810 USP 6 cps 2.09
Talc NF 5.79
Ethyl Acrylate/Methyl Methacrylate
Neutral copolymer 418
10- Polyethylene Glycol 8000 NF 0.42
Simethicone 0.11
Spectra Spray Med Blue Dye 3.65
Subtotal for third coating 16.24
Approximate Total of
15 Three Coatings Weight: 42.37mg
Approximate Tablet (MatrixCore and Three Coatings) Weight:
842.97mg
Example 4
20 The following more preferred composition of the present invention was
made in accordance with the above procedure of Example 1.
1. Matrix Core
Ingredient mg/core
Pseudoephedrine Sulfate USP 240
25 Hydroxypropyl Methylcellulose 2208 USP 100,000 cps 320
Ethylcellulose NF Type 7 80
Dibasic Calcium Phosphate USP Dihydrate 108

Povidone USP 40



2.72 ersion in water)
JUN 2004 38 5 Second Fil m I mredi ate Rel ease) Coati n-cl

30% dis p

5.0 Sinethicone 0.28 Polyethylene glycol

Acryl at e/ Met hyl

Met hyl cel | ul ose 2910 USP 6 cps 3. 05 10-9%ubt ot al
3. Third Film Coati ngMs tabl et Hydroxypropyl

cps2.09 Talc
copol ynmer Pol
3.65 ectra S

10 -

15 9.

nmet hacryl ate neutr al

-5. 79. 15Ft Acryl at e/ Met hyl
%"g’f?ﬂ/ﬁé%g col
Mggnesium Stearate NF

Approximate Matrix Core Weight:

Matrix Core Coatings

First Film Coating:

Ingredient

Simethicone

Polyethylene glycol 8000

Talc NF

Ethyl Acrytalc/Methyl
Methacrylate neutral copolymer

(30% dispersion in water)

Subtotal for first coating

Matrix Core Coatings

20

25

First Film Coating:
Ingredient

Simethicone

Polyethylene glycol 8000

Talc NF

Ethyl Acrytalc/Methyl
Methacrylate neutral copolymer

(30% dispersion in water)

Subtotal for first coating

( 25Subt ot al

8000 NFO. 42 Simet hi cone0. 11 Med Bl ue Dye

for first coating5.9

ng/ core Deslo afgu{fw&

8000 0.61 Talc NF 5.17 Ethyl

copol ynmer 6.09 Hydroxypropyl

for second coating 20.20ngy
Met hyl cel | ul ose 2910 USP 6
Met hacryl ate 4.18 Newtr al

ra
4

800mg

mg/tablet
0.22

027
2.72

2.72
5.93 mg

mg/tablet
0.22

0.27
2.72

2.72
5.93 mg



y p p Subtotal for third coatingl6.24 20 Approxi mate Total of 42.§7n?
Three Coatings Wi ght: Approxi mate Tablet (Matri xCore&Three Coati ng )1 UN 2004
Wei ght:842.97ng 25Simlar results would be expected if a decongest ant

ef fective anmount of another pharnmaceutically acceptabl e pseudoephedri ne
salt, e.g., pseudo- ephedrine hydrogen 3gl ori de was used in place of
pseudoephedrine sulfate. 2 1 JUN 2001 39 The conpositions of the present
invention are useful for treatnment of allergic and/or inflamuatory
conditions of the skin (e.g. urticaria) and the upper and |ower airway

passages i nel udi g hienARMRke3iEledoBCSRRg YT OMS of  Seasmiebreal | er gi c
rhinitis i m patients in need of such 5 treating.
The preci se dosage and dosage regi nen may be varied by the attending
clinician in view of the teachings herein depending upon the requirenents
of the patient, SedloratddifePati ent’'s age, sex and the severity B the
allergic and/or inflamatory condition being treated. Determ nation of the
preper dosage argintdsiageeregi nen for a particular patient wl | 028 within
the 10 skill of the attending clinician. Wile we have herei nabove
presented a nuniRglyethyienefglyoad800@nbodi nents of this inventi onC#®Y way of
exanple, it is apparent that the scope of the invention is to_he defined
by the scope of TdleMNippended clains. 15 2 1 JUN 2006 40 What ié'@l ainmed is:
1. Afilmcoated extended rel ease solid oral ,dosage conpositio onpri si ng
(a) a core conyrihyi AgrylateMeatbyime a&ﬁ&ﬂﬁt”%’ﬁ“ﬁ%&ﬁ&%edri ne 51’0%

phar maceutical ly

Hydroxypropyl Methylcellulose 2910 USP 6 cps 3.05
10- Subtotal for second coating 20.20mg
3. Third Film Coating mg/tablet
Hydroxypropyl Methylcellulose 2910 USP 6 cps 2.09
Talc NF 5.79
Ethyl Acrylate/Methyl Methacrylate
15 Neutral copolymer 4.18
Polyethylene Glycol 8000 NF 0.42
Simethicone 0.1
Spectra Spray Med Blue Dye 3.65
Subtotal for third coating 16.24
2 Approximate Total of
Three Coatings Weight: 42.37mg
Approximate Tablet (MatrixCore&Three Coatings) Weight: 842.97mg
25 Similar results would be expected if a decongestant effective amount of

another pharmaceutically acceptable pseudoephedrine salt, e.g., pseudo-

ephedrine hydrogen chloride was used in place of pseudoephedrine sulfate.



acceptable salt thereof, and (b) a filmcoating uniformly covering tI*?e\] %N?ﬂﬂl
and 5 conprising an effective anount of desl oratadi ne wherein the anount o
pseudoephedrine or pharmaceutically acceptable salt thereof is effective to
produce a geonetric maxi mnum pl asma concentrati on of pseudoephedrine of

about 345 ng/nL to about 365 ng/nL at asgi ne of about 7.60 hrs to about

8.40 hrs and the anmount of desl oratadine is effective to produce a

10 f..d 2.10
n/ ML Lo about . BhasoRpeRLons & eqnﬁr@%tsbp @Mgu?Oﬁgf?oﬁg PEP S RmBRY s hour s
ft d at
?llﬁﬂ[cga'[negél r ﬁ%ﬁﬂor '8}1@“3"5@“5 I‘?Ocﬁ" s (ﬁ%ag ;%om r% an%i th% A1 15

ol um o 2R °§@%@3§N€V§§+gﬁ%§?q’ﬁd't}§5 C HESR 3 A e BRI T
to about 1. Qesq %Il&g carh‘idlf"?mlﬁ dﬂﬁ%saﬁ c%QPBQﬁHrﬁmtﬁht%th@é'Fn RedPohQibhs

after adm ni A an d conposition. 20 3. The

filgn coat edtr@é&?rg“m ;Sr%t:%éscﬁ;s%abla@adqwagé%gmeﬁmw Yaeey BY tied ai m 1

wherein the core is a matrix cOre and wherein there is a first filmcoating

uni formy C@Wéﬁduﬁg clifigiafah view 6pihe teadhipgs teesid dependirgaipargtheni f or mly
covering the first coating wherein the second filmcoating conprises an

ef fective aypguitenintslesthes pdtat,reg., e patient'sTage, fsexrancoiaeetverityesfdbel

rel ease solid oral dosage conposition of claim3 wherein (a.) the core
conpri ses: 4ilBrgicandiait 1eﬂdemmenew@lfmmwngColfeaéeqﬂ[&etﬁﬂﬁmaﬁlpﬁalfI”;e accept abl e
nasal decongestant; (2). polymer matrix; (3).a water insoluble basic

cal ci um nepoper dosage ahdrﬁm@%%@ﬁnen fonp. paé“%ﬂﬁrdlé?t'erﬁfﬂlh brMihinihg 5) . a

| ubricant; and optionally, (6). a glidant; 5 10 15
10- skill of the attending clinician.

While we have hereinabove presented a number of preferred
embodiments of this invention by way of example, it is apparent that the scope

of the invention is to be defined by the scope of the appended claims.
15
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;20 25 30 and wherein (b) the first filmcoating uniformy covering $Rejy 504
or

‘matrix core conprises (1). a water-swellable filmformng neutral
; cationic co-polyneric ester; (2). a lubricant; (3). filmnodifier; and

K

{ optionally, (4). an anti - f oam ng agent; and wher ei n (c) the second film

coating uniformy covering the first cq@ding conprises: 1). an effective
anount of desl oratadi ne sufficient to produce a geonetric maxi mnum pl asna
concentration of desloratadine of about 2.10 ng/nL to about 2.45 ng/nL at
atime of aMhatigclaimedis:to about 4.5 hours after adninistration of a

o1 gl e, dose1h i BAShALe Riedie slidGiRPlomR othbssifiod Bohershagapeut ral

or cati oni c co-polyneric es | ubricant; 4). water solub
filmnodifi arcoraadnpﬁémgMefmmwémmcamtaﬁpseummsgnagenphaanacmlélcallv

fil t ed ded re]
w'qe?”eicﬂat e ageRRIAbIe SeI dBaresr.anstiohe 10 somhas PRRY cor S GaRngt i c
‘gg‘;m P aﬁg&gﬁ? n@%téf?édtlgg a%?lfh‘l*&Y%%Yﬂﬁ&lh@r\wﬂ{eﬂginrtﬁe%fmmw 0.75 ng/nL

ut 1 abou . hours to about 6.25 hours
af ter adm npséu@dem@dnﬁe ar phaghaceldicallpaceapitable sai seenepbis. efctive to

wher e 1t he PradueP e BIBAIELT Blsa AT Tabe B PLeHBRaner e 8hn: ai ns
less than abgayts 208 AN {P5HRLIARE RY/ALAs I1ime 2f AbollY BYI S tdabbutld4@0 25 30
\ hrs and the amount of desloratadine is effective to produce a geometric
10 maximum plasma concentration of desloratadine of about 2.10 ng/mL to about
2.45 ng/mL at a time of about 4.0 hours to about 4.5 hours after administration

of a single dose of said composition.

2. The film-coated extended release solid oral dosage composition of claim 1
15 wherein the amount of desloratadine is effective to produce a geometric

maximum plasma concentration of 3-hydroxydesloratadine of about 0.75

ng/mL to about 1.15 ng/mL at a time of about 5.50 hours to about 6.25 hours

after administration of a single dose of said composition.

20 3. The film-coated extended release solid oral dosage composition of claim 1
wherein the core is a matrix core and wherein there is a first fiilm coating
uniformly covering the matrix core and a second fim coating uniformly
covering the first coating wherein the second film coating comprises an

effective amount of desloratadine.

25
4. The film-coated extended release soiid oral dosage composition of claim 3
wherein (a.) the core comprises:
{1). an extended release amount of a pharmaceutically acceptable nasal
30 decongestant;

(2). a polymer matrix;
(3).a water insoluble basic calcium, magnesium or aluminum salt;

(4). a binder,;



7. The fil mcoated extended rel ease solid oral dosage conposition of claim
3 or 4 which further conprises a third filmcoating uniformy coatihd JUNGO004
second filmcoating, said third coating conprising: 1. a pharmaceutically
acceptabl e dye; 2. a water-swellable filmform ng neutral or cationic
copolyneric ester; 3. a lubricant; 4. Y | east one water sol uble
filmnpnodifier; and 5. optionally, an anti-foam ng agent. 8 The fil m coated
ext ended rel ease, _solid oral] dosage conposition of claim 7 wherein the

wat er - sol ubl e fiqun?rl}g?r\cﬁf‘tra’\dso 'OI"G%/'\/i scosity hydroxypropyl

met hyl cel | ul ose,(dgy? ﬁd%rﬁt hyl met hyl cellul ose or sodi um carboxynet hyl
cellulose or a a po ge yl ene glycol selected from pol yet hyl ene glycol 200
to a polyethylene 8000, or m xtures thereof. 9 The fil mcoated extended

rel ease solid oral .d e conposition of . claim A4 rein the
wat er - i nsol & y“@éﬁ"@ﬁﬁﬁ&%&ﬁg@m CRAMES 'ﬂf'mﬁ?ﬁﬁﬁ%ﬁ PREX G&rix core is
a eprbonat egoppfsenate, silicate or sulfate of calcium magnesi um or

alum num or m xtures thereof. 10. The fil mcoated extended rel ease oral
dosage conposition of claim1 wherein the matrix core conpri ses:

Verhy! cel | ul ose. B30 WSS GRBEIS TS fatind o fEPd el iEhin Y BB IIHEREr ose
about 40 to aboug@)l2fubridebfsi c Cal ci um Phosphate Di hydrate about 56 to
about 162 Povi done about 20 to about 60 Silicon Dioxide about 6 to about

12 Magnesi um St @y dtre-rapdifier, and @piiepally.6 Matrix Core Weight Range: about

40|Q) to about 120&793!%3?1'[&%91%139%%.5 10 15 20

and wherein (c) the second film coating uniformly covering the first coating

comprises:

15 1). an effective amount of desloratadine sufficient to produce a
geometric maximum plasma concentration of desloratadine of about
2.10 ng/mL to about 2.45 ng/mL at a time of about 4.0 hours to about
4.5 hours after administration of a single dose of said composition;
2). a water-swellable film-forming neutral or cationic co-polymeric ester;
20 3). alubricant;
4). water soluble film-modifier; and

5). optionally, an anti-foaming agent;

5. The film-coated extended release solid oral dosage composition of claim
25 4 wherein the amount of desloratadine is effective to produce a geometric

maximum plasma concentration of 3-hydroxydesloratadine of about 0.75

ng/mL to about 1.15 ng/mL at a time of about 5.50 hours to about 6.25 hours

after administration of a single dose of said composition.

30 6. The film-coated extended release solid oral dosage composition of claim
1 wherein the film-coated extended release oral dosage composition contains

less than about 2% of N-formyldesloratadine.



25 30 11. The fil mcoated extended rel ease oral dosage conposition oj]cjluﬁ.imm,
4 wherein the first filmcoating conprises: (1) a neutral copol yner® of '
ethyl acrylate and nethyl acrylate; (2) a lubricant selected fromtalc,
silicon, polyethylene glycol 200 to polyethylene 8000; (3) a polyethylene
gl ycol selected from pol yet hyl ene gl ycoJ 200 to polyethylene glycol 8000;
and (4) optionally a pharmaceutically a(,2cept abl e m xture of honol ogous

|l iquid nethyl siloxane polynmers and silica gel. 12. The fil mcoated
extended rel ease oral dosage conposition of claim4 wherein the second
filmcoati co | : | to produce
a geonetri ?g na%n%%ﬁlz?géﬂ%d %gﬁ@a;%lf%?%eng@ﬁ %2P§€% aaﬁ;‘? sg#lbgg)(f)ut 2.10
ng/mL to alEt3 8r 4whigh flrttar coniprives &f thirddilrh cbalinh amiferrhly caiating the 5 hour s
after admnistration of a single dose of said conposition; (2) a neutral
copol yner &€CeBgfim septingsaichHirdgaatipg GoMmBYISG: (3) a |ubricant sel ected

frgmtalc, siligo | X7 ' tearate; (4) a polyethyl ene
gl §co| sel ect edclf %oﬁnﬂagﬁaggk‘ﬁ%q'!%gﬁ@?ﬁm&%o to a polyethylene glycol
8000; and (5) o aowatel-gwellgiierfimdorhingaidutrahor ealiari¢ eopolyimerie ester;

honol ogous liquid rret,%yl_ sil oxane polyners and silica gel. 13. The
filmcoated exten@ddbiease oral dosage conposition of claim2 wherein

Lhe R 1 1m 08 GRS QDAY RroPoL e ©f el acryTate

5. optionally, an anti-foaming agent.

10
8 The film-coated extended release solid oral dosage composition of claim
7 wherein the water-soluble film-modifyier is a low viscosity hydroxypropyl
methylcellulose, hydroxyethyl methyl cellulose or sodiurn carboxymethyl
cellulose or a a polyethylene glycol selected from polyethylene glycol 200 to a
15 polyethylene 8000, or mixtures thereof. ‘
9 The film-coated extended release solid oral dosage composition of claim
4 wherein the water-insoluble calcium, magnesium or aluminum salt in the
matrix core is a carbonate, phosphate, silicate or sulfate of calcium,
magnesium or aluminum or mixtures thereof.
20 10.  The film-coated extended release oral dosage composition of claim 1
wherein the matrix core comprises:
Ingredient mglcore
Pseudoebhedrine Sulfate about 240
Hydroxypropyl Methylcellulose 2208,
25 100,000 cps about 160 to about 480
Ethylcellulose about 40 to about 120
Dibasic Calcium Phosphate Dihydrate about 56 to about 162
Povidone _ about 20 to about 60
Silicon Dioxide about 6 to about 12
30 Magnesium Stearate about 2 to about 6

Matrix Core Weight Range: about 400 to about 1200mg



(2) a lubricant selected fromtalc, silicon dioxide and nagnesi um UN %L
stearate; (3) an effective anount of a water-sol uble filn}nndifyin&‘h

is alow viscosity hydroxypropyl nethylcellul ose, hydroxyethyl

met hyl cel | ul ose or sodi um carboxymet hyl cellul ose, or a a polyethyl ene

gl ycol selected from polyethyl ene glycgb 200 to a pol yethyl ene gl ycol

8000, or m xtures thereof; (4) a pharnmaceutically acceptable dye; and (5)
optionally a pharnaceutically acceptable m xture of honol ogous liquid

met hyl S|onane % ¥ners and silic 14. The fil mcoated extended solid

oral ~dosageltonpbRe filmsogieccextende rg]ﬁ/ﬂ%? era\ dosage semmosdoniQlaimd adi ne i s

effective t - m pl asna concentration of
3- hydroxyde@ gfﬂ’?ﬁ?ﬂ%‘ﬁﬁ%@%ﬂtésﬁ?%&%y/m to about 1.15 ng/nlL at a tine

of about 5.50 hours to about 6.25 hours after admi nistration of a single

dose of said co sition 15. A fllmwgate ext rele se solid oral
doshge conmposit i Wﬁﬁp@pﬁgnz%)of@t = N@g' ?‘@ctl ve anount of

pseudoephedrine_ﬁz& a bl fréé‘ﬁ%"e‘tlédté@lfﬂo}’rt?é?&esﬁlk%l?ﬂ gogagtygért@g@ea 20 (D) a

first filmcoati covering the cor second fil
coat i ng uni polyethylenev&00hg the first coating corrprl sing an effecti ve

anount of deslor adi n_the ano oe

phar maceut i cal | y %‘QY%@V\@”?&?IYCQI ﬁ@le&ﬁouﬁg |§€'ﬁ’€9 fﬁ ‘ﬂ?&@e‘a

geonetric | gy,g] |Gpeeahgat i on of pseudoephedrine of about 345
ng/nmL to alr)rgﬁ? 5 ﬁﬁoat time of about 7.60 hrs to about 8.40 hrs and

t H® anount of de@t)@paoaaitme nhgrraaewtqat}ﬁap@etptabla mixtareg@fohemoiagousaxi num
pl asma concgn f f abqut 2.1 Ong/nL to about 2.45
ng/m. at a '?qqlré%i?tﬂgbs@ 533388[@3?8@ a{?@ Sglﬁcgu$§4 5 hours and to produce a

geonetric maxi mum pl asna concentratl on of 3-hydroxydesl orat adi ne of about
0.75 ng/ nm. to about 1.15 ng/nL at a tinme of about 5.50 hours to about 6.25
hours after1édni Fh%fk@r@pawd&xtan@e%ﬂﬂea%@@'&psga@*&oweﬁtt@intqcsa'\a m 4

wherein the second film coating comprises:
15
(1) an amount of desloratadine effective to produce a geometric
maximum plasma concentration of desloratadine of about 2.10 ng/mL to
about 2.45 ng/mL at a time of about 4.0 hours to about 4.5 hours after
administration of a single dose of said composition;
20 (2) a neutral copolymer of ethyl acrylate and methyl| acrylate;
(3) a lubricant selected from talc, silicon dioxide and magnesium
stearate,
(4) a polyethylene glycol selected from polyethylene glycol 200 to a
polyethylene glycol 8000; and
25 (5) optionally a pharmaceutically acceptable mixture of homologous

liquid methyl siloxane polymers and silica gel.

13. The film-coated extended release oral dosage composition of claim 2
wherein the third film coating comprises:
30
(1) a neutral copolymer of ethyl acrylate and methyl acrylate;
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(2) a lubricant selected from talc, silicon dioxide and magnesium
stearate;

(3) an effective amount of a water-soluble film-modifying agent is a low
viscosity hydroxypropyl methylcellulose, hydroxyethyl methylcellulose or
sodium carboxymethyl cellulose, or a a polyethylene glycol selected from
polyethylene glycol 200 to a polyethylene glycol 8000, or mixtures thereof,

(4) a pharmaceutically acceptable dye; and

(5) optionally a pharmaceutically acceptable mixture of homologous

liguid methyl! siloxane potymers and silica gel.

14.  The film-coated extended solid oral dosage composition of claim 12
wherein the amount of desloratadine is effective to produce a geometric
maximum plasma concentration of 3-hydroxydesloratadine of about 0.75
ng/mL to about 1.15 ng/mL at a time of about 5.50 hours to about 6.25 hours

after administration of a single dose of said composition.

15. A film-coated extended release solid oral dosage composition
comprising (a) a core comprising an effective amount of pseudoephedrine or
pharmaceutically acceptable salt thereof, and (b) a first film coating uniformly
covering the core;and (c) a second film coating uniformly covering the first
coating comprising an effective amount of desloratadine; wherein the amount
of pseudoephedrine or pharmaceutically acceptable salt thereof is effective to
provide a geometric maximum plasma concentration of pseudoephedrine of
about 345 ng/mL to about 365 ng/mL at a time of about 7.60 hrs to about 8.40
hrs and the amount of desloratadine is effective to provide a geometric
maximum plasma concentration of desloratadine of about 2.10ng/mL to about
2.45 ng/mL at a time of about 4.0 hours to about 4.5 hours and to produce a
geometric maximum plasma concentration of 3-hydroxydesloratadine of about
0.75 ng/mL to about 1.15 ng/mL at a time of about 5.50 hours to about 6.25

hours after administration of a single dose of said composition.



