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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO.
DOCTOR: )

GIANCARLO MARCENAROQO JIMENEZ.
Superintendente Delegado Para la Propiedad Industrial

EXPEDIENTE: 03-012.637.
ASUNTO: Solicitud de patente a nombre de
NOVARTIS AG

Estimado Doctor:

En mi calidad de apoderada de la sociedad solicitante de la patente de la referencia
manifiesto a usted lo siguiente:

1-Mediante memorial presentado ante ese despacho el 18 de noviembre de

2004, se solicité a la divisién de nuevas creaciones examinar la patente de la
referencia, asunto que no ha sido atendido atin por parte de esa Superintendencia.

2-En vista de que han transcurrido 10 MESES, desde que se solicité dicho
examen de patentabilidad, sin que hasta la fecha se haya resuelto dicha peticion,
ruego a usted se sirva dar las instrucciones del caso para que se proceda de
inmediato a tramitar tal solicitud y se otorgue la patente de la referencia lo mas
pronto posible

Cordialmente,

I%A ESCOBAR URIBE

CC 39.779.452 de Usaquén.
T.P. 68228
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SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 03-12637

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 540, DE

FECHA 31 DE MAYO DE 2004, EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 30 DE AGOSTO DE 2004.

NOTA: Dentro del plazo de los sels (8) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propiedad Industrial, deberé solicitar y cancelar el
examen de patentabilidad so pena de que la solicitud caiga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACI NES

2020
Bogota, D.C., 20 de octubre de 2008

Apoderado: Jimena Escobar Uribe gﬂgq_:. 126 63
REFERENCIA: Radicacién No. 03-12637

Tramite 002

Evento 001

Actuaciéon 430

Folios

Como resultado del examen de fondo, reallzado con fundamento en el articulo 45
de la decisidon 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados:

€ Capltulo descriptivo, follos 10 a 89;

& Capltulo reivindicatorio modificado, 165 a 170;

4 1° examen de forma, folio 79;

¥ Respuesta técnica al primer examen de forma, folios 80 y 81;
¥ Solicitud de la cual se relvindica prioridad, folios 82 a 157;
92° examen de forma follo 159;

& Solicitud del examen de patentabilidad, follos 161 y 162;

2. Objeto de la Invencién:

La presente solicitud cuyo titulo es "GRANULOS VETERINARIOS AGRADABLES
QUE CONTIENEN PARTICULAS DE GRANO FINO RECUBIERTAS CON UNA
SUSTANCIA ACTIVA Y ADICIONALMENTE ESTAN RECUBIERTAS CON UNA
CAPA PROTECTORA QUE ENMASCARA EL SABOR "

El objeto de Ia solicitud es composiciones que comprenden grénulos de princlpio
activo recublertas.

El objeto de la Invencién se puede clasificar segln la claslificacién intemacional
como AG1K 6/20
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Claridad:

En el articulo 30 de la decisiéon 486 de la Comislén de ia Comunidad Andina se
establece: “Las reivindicaciones definirén la maleria que se desea proteger
mediante la patents. Deben ser claras y concisas y estar enteramenie sustentadas

por la descripcion”.

La reivindicacién 20, no es clara puesto que el encabezado no es consecuents con
el resto del texto de la reivindicacion, su predmbulo es referido a "las particulas
doblemente recublertas de acuerdo con la reivindicaclén 10° y la reivindicacién 10
@s un proceso; ademas el resto del texto es referente al uso, lo cual es inaceptable
on las relvindicaciones; lo cormacto es definir la composicién técnicamente como
tal, por sus elementos constitutivos, perfectamente definidos y delimitada la
invencion.

-En la reivindicacion no es aceptable definir un componente mediante una marca
comercial, tal como lo hace en la reivindicacién 19 (shellac).

Determinacién del estado de la técnica:

El articulo 16 de la Decislén 486 de la Comisién establece: “El €stado de Ia
técnica comprendera todo o que haya sido accesible al pablico por
una descripcion escrita u oral, utilizacién, comerclalizacion o cuaiquler
otro medio antes de la fecha de presentacion de la solicitud de
patente o, en su caso, de la prioridad reconocida.

S6lo para el efecto de la determinacion de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de patente en trdmite ante Ja oficina naclonal competente,
cuya fecha de presentaclon o de prioridad fuese anterlior a la fecha de
presentacion o de prioridad de Ia solicitud de patente que se estuviese
examinando, slempre que dicho contenido esté Incluldo en la solicitud
de fecha anterlor cuando ella se publique o hublese transcurrido el
plazo previsto en el articuio 40"

No | Documento No. THulo Fecha de Publicacién

D1 | Pharmazeutisc | Pharmazeutische Technologie 1986
he Technologie

2



D2 | US4708867 Minipellets 24-nov-1087

D3 |W09725086 |Oral pharmaceutical dosage forms|17-jul-1997
comprising a proton pump Inhibitor and
an antiacid agent or alginate

D4 | WO0149272 | Method for preparing solid delivery syste | 20-julio-2001
for encapsulated and non-encapsulated
pharmaceutical

Evaluaclon de los requisitos de patentabliidad:

El articulo 14 de la Decisidn 486 de la Comisién de la Comunidad Andina
establece: "LOS Palses Miembros otorgardn patentes para las
invenciones, sean de producto o de procedimiento, en todos I0s
campos de Ia tecnologlfa, slempre que sean nuevas, tengan nivel
Inventivo y sean susceptibles de aplicacion industrial.”

En cumplimiento de este articulo, se procedié a evaluar los requisitos de novedad,
nivel inventivo y aplicaclién industrial con el fin de establecer la patentabilidad de la
invencién reivindicada en la solicitud en estudlo.

Evaluacién de la Novedad:

El Art.16 de la Decisién 486 de la Comislén de la Comunidad Andina establece:
“Una invencion se considerara nueva cuando no esta comprendida en
el estado de la técnica.” "El estado de la técnica comprenderd todo Io
que haya sldo accesible al pablico por una descripclon escrita u oral,
utliizacién, comerclallzaci6n o cualquler otro medio antes de la fecha
de presentacion de Ia solicitud de patente o, en su caso, de la prioridad
reconocida®,

La solicitud en estudio reclama como nuevo un medicamento para animales, el
cual consiste en un sustrato en forma de un grénulo o tableta, que es atractivo
para el ganado y los animales domésticos, en donde se empotran particulas de
grano fino en un material de vehiculo sélldo de sabor neutro, fisiolégicamente
compatible, el cual se caracteriza porque las particulas de grano fino del material
del vehiculo tlenen un didmetro promedio de 0.09 a 0.8 milimetros, y estdn
recubiertas con un ingrediente activo para medicina veterinaria, y la capa de
sustancia activa se enclerra con una capa protectora de una matriz polimérica
fisiol6gicamente compatible.

-La anterioridad D1 describe la tecnologla de recubrimiento de las pequefias
particulas de un nicleo con un princlplo activo posteriormente con una cublerta



enterica, lo cual no es una tecnologla nueva, tal como lo se reclama en la solicttud
en estudio, los nticleos recubierto con principio activo y posterior recubrimiento
con pellcula polimérica, no son nuevos son ya conocidos en el estado de la
técnica, tal como lo muestra D1.

-La anterioridad D2 describe una forma farmacéutica que comprende uno nicleos
recubiertos con una mezcla especifica esteroide (principio activo) y luego una
cublerta de polimero poliviniipirrolidona , resistente al ataque de la saliva y los
Jugos géstricos, de tal manera que lo reivindicado en la solicitud en estudio como
una idea, la anterioridad lo ensefia como una solucién técnica especifica; por lo
tanto “el medicamento® que se reciama como nuevo en la solicitud en estudio se
encuentra materializado especificamente en la anterioridad D2.

-La anterioridad D3 describe una forma farmacéutica de dosificacion oral, describe
especificamente nlcleos recubiertos de principios activos especificos, que luego
son recublertos con polimeros tales como hidroxipropilmetil celulosa, HPC,
carboximetlicelulosa, PVP, aziicar, aimidones. Se puede ver el ejemplo 1 donde
esta un medicamento especifico, destruye categéricamente la novedad la solicitud
en estudio.

-La anterioridad D4 describe método para la preparacién de un sistema sdélido de
de liberacién de un principio activo, que comprende un ntcleo el cual se recubre
coh un principio activo especifico, y luego se recubre con una cubierta polimérica,
para modificarie la palatabilidad y el iempo de liberacién, a la composicién final, lo
cual nos muestra claramente que “el medicamento™ reclamado en la presente
solicitud no nuevo, ni es la primera vez que se recubre nlcleos de con el principlo
activo y posteriormente se recubren con un polimero, tal y como lo reclama la
solicitud en estudio.

No. Documento Relvindicaclones Afectadas Requisito que afecta

D1 |Phamazeutische {1 A 20 Novedad
Technologie

D2 |US4708887 1A20 Novedad

D3 | W08725066 1A20 Novedad

D4 |WO00149272 1A20 Novedad

En cumplimiento del articulo 45 de la decisi6n 488 de la Comisi6bn de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sa@senta dlas contados a partir de la fecha de la notificacién de la presente
comunicacién. En caso de no dar respuesta al presente requerimlento, o si a
pesar de la respuesta subsistieran los iImpedimentos para la concesién, se



denegaré la patente.

Notifiquese conforme a lo disp en el numeral 5.2, literal 8), del capitulo 5° del
titulo 1° de la Circular Unicd n°.19 de 2001.

CESPEDES DE VERGEL.
Jofe de la Ia; sion de Nuevas Creaciones

El anterior requerimiento fue notificado por fijaclén en lista de fecha 0 2 ROV m

CONCEPTO TECNICO EXAMINADOR TECNICO
No. Cédigo: 202012
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United States Patent g [1) Patent Number: 4,708,867
Hslao- [451 Date of Patent: Nov. 24, 1987
[54] MINIPELLETS tﬁ'ﬁ? ;ﬁm ubuhha.:.' T m.;.
[75] Inventor: Charles FL. Haiso, Cooper City, Fla 130110 /1979 Yoshita et b o SaArR)
[13] A-m Rey m Ine, Miami, 431,79 7/1982 Bogeuiofi etal .......-....... $24/33
Fla. OTHER PUBLICATIONS
[21] Appl. No.: 587,536 Eudragit E Data Sheet (Info E-3/¢), Eudragit E Appll-
[22] Filed: Mar, 8, 1984 uﬂmhﬁe?mdmaf?humuulm
: fons.
Related U.S. Application Data fm Examiner—Shep K. Rose
. . tiorngy Agent. or Firm—Anits W. Magatti: James R.
[63] %ﬁnﬂhmdh.ﬂo.sﬁlﬂ.bul!. Neloo Subea L. Miller
[5]] Ist. CL* eesriccsmisnnee AGIK 9728 AGIK 9/32;  [57] ABSTRACT

ASIK 9/58 A minipellet dosage form of prednisone or predniso-

[52) us Q. 424/80; 424/458;  lone, resistant 1o attack by saliva but readily dimolvable

424/470; 424/414; 424/482; 424/489  in gastric juice, which comprises a mixture of predni-

[58) Flald of Search .................... 424/8], 33, 80,458,  yone or prednisolone and polyvinylpyrrolidone coated

424/470, 414, 482, 439  onto a nonparedl seed, and farther conted with a layer of

(56) References Cited dimethylaminoethyl and methyl methacrylate copoly-
U.S. PATENT DOCUMENTS mer

3,775,537 1171973 Lehmam et ol . ............ $4/33 3 Claims, No Drawings



1 4,708,867 2
. Inpreplnnsmpelletlleeordm;tothepruut
MINIPELLETS

-

This application is & contin of my co-
pending application Ser. No. 564,852, filed on Dec. 19, 5
1983 now sbandoned.

BACKGROUND OF THE INVENTION

mmtinm&nnnhutnmimmwdm pyrrolidone are further coated with an organic solvent
form for prednisone or predaisolone. More perticuiarly, 10 solution of dimethylaminoethyl and methy] methacry-
r:tmrﬂ:emupdlebcuudmmkthzmph-nt hh.“ﬂenntrqured.ﬂlelddlmoflqlnﬂonwb-
taste o
Prednisone, 17a, 21-dihydroxypregna-14-diene-
3,11,20-trione, also named l.‘-pwu-l"d. 21-diol-
3,1),20-trione, and prednisolone, also mamed of 15
llB,lTJl-uihydmml.l—dhe—S.m are
well known adrenocortical steroids. They are available
as | to 50 mg tablets; and the vsual oral dose is from 3
to 50 mg per day. Both are described »3 having a very
bitter taste, mnplessant to adults and particularly vn- 20
plen-nnochildrm.wmnn-po-’bletoldmlnm

wules and older adults may be unable to swallow them.
Accordingly, it would be desirable to provide these 23
medicaments in minipellet form coated to mask their
tmpieasant taste. However, theUmtedShhl’lumn-

placed in a preheated air suspension coat-
ing column (4"-6" Warster column manufactured by
Gh#,WstGmy).ﬁeudswueeoﬂdmﬂ:lﬂ
g of prednisone suspended in a solution 40
gm of polyvinylpyrrolidone in 800 ml of isopropyl alco-
hnlnddned.'l‘hedndpdleumﬂmhumd
* prednisolone costed with the wsual ublet coatings
would not meet thet test.

‘The present invention provides & predofsone or pred-  100) in 1600 ml of acetone and 1600 ml of isopropyl

copol
misolone minipellet which, when ingested, does not  alcohol. After the polymer solution/) had
exhibit « bitter taste in the mouth but Is fapidly dis- 33 been applied, the resultant minipellets were dried and
solved in the momach. hand-fllled into No. 3 size clear gelstin capsules. Each
Inﬂhudutm&hpmutmmhmhlm uplule MMMnﬂﬁpﬂhﬂuwud
pdlummmndnlmeorpdmnhne

gvutoafour—pumpuﬂformﬁng.'!bre—
More specifically, the present invention is & minipel-  sults are summarized in the table which follows:

TABLE
Tmein _Becf{ Chicken _Pwiding _Vesstable __Apple __Powr
Momts S 10 3 10 3 00 26 3 10 2 4 5 1 4 §
1 0OTO O 00O O 0 OOTOOT
I 000 Q 000 O O OOTOOT
m 000 O OO0 O O 0O0TOOT
v 000 O OOOC O O OOTOOT
© lclicates w0 taae cheperte]
T inciicates taste detrssed

let dosage form of or prednisalene resistant Alnnunomtewudeteetdhnm—nddfoodpup-
to attack by saliva but readily dissolvable in gastric juice  matioms (beef, chicken, and ) Taste
which comprises & mixture of prednisone or predniso- 55 was detected in acid fruit prodocts (spple and pear)
lone and palyvinylpyrrolidone costad onto & noapareil  after § minutes.

seed, and furthar coated with a copolymer of dimethyl-
aminoethyl and methy]l methacrylste.

In another aspect, the invemtion contemplates a unit

Minipallets prodnced in accordance with the proce-
dure of Example I, when tasted in the simulated gastric
juice test procedure described in U.S.P. XI, dissolved

dosage of said minipellets in s readily opened container 60 within 30 minutes.

such as an unacaled

meopolymuuﬁhndmmthemln-
vention it a cationic copolymer available under the

trade name Eudragit E 100. That copolymer forms a

I claim:

1. A minipellet dosage form of prednisone or prednis-
olone, resistant to attack by saliva but readily dissolv-
able in gastric juice, consisting essentially of a nonparel]

coeting resistant 10 saliva and effectively mesks any 65 seed having coated thereon 2 first layer comprising »

unpleasant taste in the mouth, but becomes water solu-
bie in the stomach very quickly by forming a salt with
the hydrachloric acid present in the gastric juice.

mm:eohprednmeonndmnlonendpolmyl
and s second Jayer of dimethylaminoethyl
snd methyl methscrylate copolymer, the minipellet
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3 4,708,867 .
being substantially dissolved in 30 minutes on contact :l::ueofminipelleuineonﬂinedhmunuldnp-
with gastric juice. 4. A dosage form according to claim 1 which contains

1 A dosage form according to claim 1 wherein the  prednisone. . . ) .
ininelicts are . ly 25-35 mesh in size. sw:.dAdmpmrmmdmgmdmlwlchmnm

3. A domage form according to claim 1 wherein a onit LI L I A

13
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expression “individual units™ is meant small beads, granules or pellets, in the following
referred to as pellets of the protan pump inhibitor.

The compaction process (compression) for formulating the multiple unit tableted dosage
form most not significantly affect the acid resistance of the enteric coating layered pellets. In
other words the mechanical properties, such as the flexibility and hardness as well as the
thickness of the enteric coating layer(s), must secure that the requirements on enteric coated
articles in the United States Pharmacopeia are accomplished in that the acid resistence docs
not decrease more than 10% during the compression of the pellets into tablets.

The acid resistance is defined as the amount of proton pump inhibitor in the tablets or
peliets after being exposed to simulated gastric fluid USP, or to 0,1 M HCI (ag) relative to
that of mmexposed tablets and pellets, respectively. The test is accomplished in the following
way. Individual tablets or pellets are exposed to simulated gastric fluid of a temperatire of
37°C. The tablets disintegrate rapidly and release the enteric coating layered pellets to the
medium. After two hours the eateric coating layered pellets are removed and analyzed for
content of the proton pump inhibitor using High Perfarmance Liquid Chromatography
(HPLC).

Further specific companents used in the fixed unit dosage forms of the present invention are

Themnumiﬂfmdwhdividuuyema_icmﬁnghyuedpeneumbecomﬁnmd
according to different principles. Seeds layered with the proton pump inhibitor, optionally
mixed with alkaline substances, can be used as the core material for the forther processing.

The seeds which are to be layered with the proton pump inhibitor can be water insoluble
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in mixtures or water-soluble seeds comprising different inorganic salts, sugars, non-pareils
and other materials, alone or in mixtures. Further, the sceds may comprise the proton pump
inhibitor in the form of crystals, agglomerstes, compacts etc. The size of the seeds is not
essential for the present invention but may vary between approximately 0.1 and 2 mm. The
seeds layered with the proton pump inhibitor are produced either by powder or
solution/suspension layering using for instance granulation or spray coating layering
equipment. '

Before the seeds are Izyered, the proton pump inhibitor may be mixed with further
components. Such components can be binders, surfactants fillers, disintcgrating agents,
alkaline additives or other and/or pharmaceutically acceptable ingredients alone ot in
mixtures. The binders are for example polymers such as hydroxypropyl methylceliulose
(HPMC), hydroxypropyl-cellulose (HPC), carboxymethylcellnlose sodinm, polyvinyl
pyrmrolidoae (PVP), sugars, starches or other pharmaceutically acceptable substances with
cohesive properties. Suitable surfactants are found in the groups of pharmacentically
acceptable non-ionic or ionic surfactants such as for instance sodium laury] sulfate.

Alternatively, the proton pump inhibitor optionally mixed with alkaline substances and
farther mixed with suitable constitnents can be formulated into a core matesial, Said core
material may be produced by extrusion/spheronization, balling or compression ntilizing
conventional process equipment. The size of the formulated care material is approximately
between 0.1 and 4 mm and preferably between 0.1 and 2 mm. The manufactured core
material can further be layered with additional ingredients comprising the proton pump
inhibitor and/or be used for further processing.

The proton pump inhibitor is mixed with pharmacentical constituents to obtain preferred
handling and processing propertics and a suitable concentration of the substance in the final
. Pt ical i such as fillers, binders, lnbricants, disi .
agents, surfactants and other pharmaceutically acceptable additives.
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Further, the proton pump inhibitar may also be mixed with an alkaline, pharmaceutically
acceptable substance (or substances). Such substances can be chosen among, but are not
restricted to substances such as the sodium, potassium, cakcium, magnesiom and aluminium
salts of phospharic acid, carbonic acid, citric acid or other suitable weak inarganic or
organic acids; aluminium hydroxide/sodium bicarbonate coprecipitate; substances normally
used in antacid preparations such as aluminium, calcium and magnesium hydroxides;
magnesium oxide or composite substances, such as A1203.6Mg0.C02.12H70,
(MgsA12(0H)16C03.4H20), Mg0.A1203. 28i02.nH20 or similar compounds; organic
pH-buffering substances such as trihydroxymethyl-aminomethane, basic amino acids and
their salts or other similar, pharmaceutically acceptable pH-buffering substances.

Alternatively, the aforementioned core material can be prepared by using spray drying or
spray congealing technique.

Entexic coating laver(s)

Befare applying the enteric coating layer(s) onto the core material in the form of individual
pellets or tablets, the pellets or tablets may optionally be covered with one or more
separating Iayer(s) comprising pharmaceutical excipients optionally including alkaline
compounds such as pH-buffering compounds. This/these scparating layer(s), scparate(s) the
care material from the onter layers being enteric coating layer(s). The separating layer(s)
protecting the proton pump inhibitor should be water soluble or rapidly disintegrating in
water,

The scparating layer(s) can be applicd to the core material by coating or layering procedures
in suitable equipments such as coating pan, coating granulator or in a fluidized bed
appanatus using water and/or organic solvents for the coating process. As an alternative the
separating layer(s) can be applied to the core material by using powder coating technigue.
The materials for the scparating layers are pharmacentically acceptable compounds such as,
for instance, sugar, polyethylene glycol, polyvinylpymolidone, polyvinyl alcohol, polyvinyl
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acetate, hydroxypropyl cellulose, methyicellulose, ethyl-cellulose, hydroxypropyl methy!
cellulose, carboxymethyicellulose sodium and others, used alone or in mixtures, Additives
such as plasticizers, colorants, pigments, fillers anti-tacking and anti-static agents, such as
for instance magnesium stearate, titanium dioxide, talc and other additives may also be
included into the separating layer(s).

When the optional separating layer, is applied to the core material it may constitute a
varisble thickness. The maximum thickness of the separating layer(s) is narmally only
limited by processing conditions. The separating layer may serve as a diffusion barrier and
may act as a pH-buffering zone. The pH-buffering properties of the separating layer(s) can
be further strengthened by introducing into the layer(s) substances chosen from a group of
compounds usually used in antacid formulations such as, for instance, magnesium oxide,
hydroxide or carbonate, aluminium or calcium hydroxide, carbonate or silicate; composite
alominium/magnesium compounds such as, for instance A17036Mg0.C0212H70,
(MgsAl12(0H);6C03.4H20), Mg0.A1203 285i02.0H;0, aluminium hydroxide/sodium
bicarbonate coprecipitate or similar compounds; or other pharmaceutically acceptable pH-
buffering compounds such as, for instance the sodium, potassium, calcium, magnesium and
alaminium salts of phosphoric, carbonic, citric or other suitable, weak, inorganic ar organic
acids; or suitable organic bases, including basic amino acids and salts thereof. Tak or other
compounds may be added to increase the thickness of the layer(s) and thereby strenghten
the diffusion barrier. The optionally applied separating layer(s) is not essential for the
invention. Howevez, the separating layer(s) may improve the chemical stability of the active
substance and/ar the physical properties of the novel multiple unit tableted dosage form.

Alteratively, the separating Jayer may be formed in situ by a reaction between an enteric
coating polymer layer applied on the core material an alkaline reacting compound in the
core material. Thus, the sepamting layer formed comprises a salt formed between the
emeric coating layer polymer(s) and an alkaline reacting compound which is in the position
to form a salt.
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The separating layer may also be used to separate two different layers of a tablet, as
described in Fig. 2.

One or more enteric coating layers are applied onto the core material ar onto the core
material covered with separating layer(s) by using a suitable coating technique. The enteric
coating layer material may be dispersed or dissolved in either water ar in snitable organic
solvents.As enteric coating Jayer polymers one or more, separately or in combination, of the
following can be used, ¢.g. solutions ar dispersions of methacrylic acid copolymers,
cellulose acetate phthalate, hydroxypropyl methylcellnlose phthalate, hydroxypropyl
methylcelinlose acetate succinate, polyvinyl acetate phthalate, cellulose acetate trimellitate,
carboxymethylethylcellulose, shellac or other suitable enteric coating polymer(s).

The enteric coating layers may contain pharmaceutically acceptable plasticizers to obtain the

desired mechanical properties, such as flexibility and hardness of the enteric coating layers.

Such plasticizers are for instance, but not restricted to triacetin, citric acid esters, phthalic

acid esters, dibutyl scbacate, cetyl alcohol, polyethylene glycols, polysorbates or other
jastici

The amowunt of plasticizer is optimized for each enteric coating layer formula, in relation to
selected eateric coating layer polymex(s), selected plasticizer(s) and the applied amount of
said polymer(s), in such a way that the mechanical properties, i.e. flexibility and hardness of
the enteric coating layer(s), for instance exemplified as Vickers hardness, are adjusted so
that the acid resistance of the pellets covered with enteric costing layer(s) does not decrease
significantly during compression of pellets into tablets. The amount of plasticizer is usually
above 10 % by weight of the enteric coating layer polymex(s), preferahly 15 - 50 % and
more preferably 20 - 50 %. Additives such as dispersants, colorants, pigments polymers e.g.
poly (ethylacrylat, methylmethacrylat), anti-tacking and anti-foaming agents may also be
included into the enteric coating layer(s). Other compounds may be added to increase film
thickness and to decrease diffusion of acidic gastric juices into the acid susceptible material.
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To protect the acid susceptible substance, the proton pump inhibitor, and to obtain an
acceptable acid resistance of the dosage form according to the invention, the enteric coating
layer(s) constitutes a thickness of spproximately at least 10 um, preferably more than 20
ptm. The maxinmum thickness of the applied enteric coating is normally limited by processing
conditions and the desired dissolution profile.

Alternatively, the enteric coating layer described above may also be used for enteric coating
of conventional tablets comprising an acid susceptible proton pump inhibitor. Said enteric
coating layered tablet is thereafter presscoated with antacid granules and pharmaceuntical
excipients.

Qver-coating layes

Pellets covered with enteric coating layer(s) may further be covered with one or mare over-
coating layer(s). The over-coating layer(s) should be water soluble or mpidly disintegrating
in water. The over-coating layer(s) can be applied to the enteric coating layered pellets by
coating or layering procedures in suitable equipments such as coating pan, coating
granulator or in a fluidized bed apparatus using water and/or organic solvents for the
coating or layering process. The materials for over-coating layers are chosen among
pharmaceutically acceptable compounds such as, for instance sugar, polyethylene glycol,
polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl acetate, hydroxypropyl cellulose,
methyicellnlose, ethylcellulose, hydraxypropyl methy! celiulose, carboxymethylcellulose
sodium and others, used alone or in mixtures, Additives such as plasticizers, colorants,
pigments, fillers, anti-tacking and anti-static agents, such for instance magnesium stearate,
titaniomdioxide, talc and other additives may also be included into the over-coating layer(s).
Said over-coating layer may further prevent potential agglomeration of enteric coating
layered pellets, further protect the enteric coating layer towards cracking during the
compaction process and enhance the tableting process. The maximum thickness of the
apphied over-costing layer(s) is normally limited by processing conditions and the desired
dissolution profile.
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The above described over-coating layer may also be used as a tablet filmcoating layer to
obtain tablets of good appearance.

! I ll II]' l- I-

The active substance in form of one or mare antacid agent(s) are dry mixed with inactive
excipients such as fillers, binders, disintegrants, and other pharmaceutically acceptable
additives. The mixture is wet massed with a granlation liguid. The wet mass is dried
preferably to & loss on drying of less than 3% by weight. Thereafter the dry mass is milled to
a suitable size for the granules, such as smaller than 4 mm, and preferably smaller then 1
mm. Suitable inactive excipients are for instance mannitol, corn starch, potato starch, low
substituted hydroxypropylcellnlose, microcrystalline cellulose and crosslinked
polyvinylpyrrolidone. The dry mixture comprising antacid agent(s) is mixed with a suitable
granulation liquid comprising for instance hydroxypropyloellulose or polyvinylpymolidone
disgolved in purified water or alcohol or a mixture thereof.

Alternatively, the antacid agent(s) are dry mixed with pharmaceutically acceptable
excipients according to the above. The alginate preparation should also be prepared by dry
mixing with pharmaceutically acceptable excipients.

Multiple nit bl

prepared antacid granules or with the prepared dry mixture comprising the antacid agent(s).
The mixture is admixed with lebricant(s) and compressed into a multiple unit tableted
dosage form. Suitable lubricants for the tableting process are for instance sodinm stearyl
fumarate, magnesium stearate and talc. The compressed tablet is optionally covered with a
filmforming agent(s) to ohtain a smooth surface of the tablet and further enhance the
stahility of the tablet during packaging and transport. Such & coating layer may further

PCT/SE9601737 ' qo
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Use of the preparation

The dosape forms according to the invention are especially advantageous in the treatment of
dyspepsia and other gastrointestinal disorder to provide an immidiate symtom relief and a
long-lasting symtom resolution. The dosage forms are administered one to several times a
day, preferably once or twice daily. The typical daily dose of the active substances varies
and will depend on various factors such as the individual requirements of the patients, the
mode of administration and disease. In general each dosage form will comprise 0.1-200 mg
of the proton pump inhibitor and 0.1-1000 mg of the antacid agent(s)alginate. Preferably,
each dosage farm will comprise 5-80 mg of the proton pump inhibitor and 100-900 mg of
the antacid agent(s)/alginate, and more preferably 10-40 mg of proton pump inhibitor and
250 - 650 mg of the antacid agent(s)/alginate, respectively.

The multiple unit tablet preparation is also suitable for dispersion in an aqueous liquid with
slightly acidic pH-value before being orally administered or fed through a naso-gastric tube.

The invention is illustrated more in detail in the following examples.
Emampies
Example 1:

Mubhiple unit tableted dosage form comprising magnesium omeprazole and antacid agents
(batch size 400 tablets).

Core matexial

Magnesiom omeprazole 50 kg
Sugar sphere seeds 100 kg
Hydroxypropyl methyicellulose 075 kg

Water purified 20.7 kg



WO 97/25066

Scparating layer
Core material (acc. to above)

Hydroxypropyl cellulose
Talc

Magnesium stearate
Water purified

Eateri ing
Pellets covered with separating layer (acc. to above)
Methacrylic acid copolymer (30 % suspension)
Triethyl citrate

Mono- and diglycerides (NF)

Polysorbate 80

Water purified

Over-coating layer

Enteric coating Iayered pellets (acc. to above)
Hydroxypropyl methylcellulose

Magnesium stearate

Water purified

Prepared pellets comprising omeprazole Mg-salt (acc. to above)

Microcrystalline cellulose

Calcium carbonate

Aluminium hydroxide/magnesium carbonate
Potato starch

Water purified

- Polyvidone crosslinked

Sodium stearyl fumarate

PCT/SES6NITI?

102 kg
102 kg
175 kg
0.146 kg
214 kg

119 kg
198 kg
179 kg

0.297 kg
003 kg
1.6 kg

200 kg
0.238 kg
0.007 kg
6.56 kg

313¢
1400 g
1000 g
1000 g
464
314 g
380

46g

az
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Suspension layering was performed in & fluid bed apparstus. Magnesiom omeprazole was
sprayed onto sugar sphere seeds from a water suspension containing the dissolved binder.
The size of sugar sphere seeds were in the range of 0.25 to 0.35 mm.

The prepared core material was covered with a separating layer of a hydroxypropyl
cellulose solution conteining talc and magnesium stearate. The enteric coating layer
consisting of methacrylic acid copolymer, mono- and diglycerides, tricthyl citrate and
polysarbate was sprayed onto the pellets covered with a separating layer in a fluid bed
apparatus. In a fluid bed apparatus enteric coating layered pellets were conted with a
hydroxypropyl methyicellulose containing magnesium stearate. The over-coating layered
pellets were classified by sieving.

A small amount of the potato starch was dissolved in purified hot water to form the
granulation liquid. Caicium carbonate, aluminium hydroxide/magnesium carbonate, potato
starch and microcyystalline cellulose are dry-mixed. The granulation liquid was added to the
dry mixture and the mass was wet-mixed. The wet mass was dried in a steamoven at 50°C.
The prepared granulation was milled throngh sieve I mm in an oscillating mill equipment.

The enteric coating layered pellets with an over-coating layer, prepared granules,
tablets using a tableting machine equipped with 9x20 mm oval punches. The amount of
omeprazole in each tablet was approx. 10 mg and the amount of antacid agents were
approx. 500 mg in total. Tablet hardness was measured to 110N.

Optionally the obtained tablets were covered with = tablet coating layer.
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Respls
“Acid resistance” i.c. B
left after exposure t0 0.1 N
HQCl for 2 brs
=T
Tablets
Ex1 ] 93%
Example 2:

/
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Multiple unit tableted dosage form comprizing magnesium omeprazole and antacid ageats

(batch size 500 tablets).

Core material

Magnesium omepramle

Sugar sphere seeds
Hydroxypropyl methyicellulose
Water purified

Core material (acc. to above)
Hydroxypropyl cellulose

Talc

Magnesium stearate

Water purified

Entesi ing |
Pellets covered with separating Iayer (ace. to above)

10.0kg
10.0kg

1.5 kg
29.9kg

20.0 kg
20kg
3.43kg
0.287 kg
41.0kg
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METHOD FOR PREPARING SOLID
DELIVERY SYSTEM FOR ENCAPSULATED AND
NON-ENCAPSULATED PHARMACEUTICALS

Field of the Invention

Cross Reference to Related Application _

The invention is a continuation-in-part of U.S. Patent Application
Serial No. 09/476,483 filed December 30, 1999 and claims priority of said
application.

The present invention relates to oral delivery systems suitable for
buman and veterinary applications. More specifically, the present invention
relates to an oral delivery system for cats, dogs and horses, wherein the
normally unpalatable pharmaceutical, such as a drug, vitamin, mineral or food
supplement, is made palstable, and therefore easily administered. The
pharmaceutical is administered in 4 solid dosage form, wherein the
pharmaceutical is carried in a lipid suspension.

Background of the Invention

Itishmwnbythnuskilledintlnmti:ﬂmlllyadministﬂing
phammageuticals to animals, specifically cats, dogs and horses, can be
exceedingly difficuit. The animal may reject the entire dose, or parts of the
dose, leaving the vet or the owner frustrated in trying to administer the proper
amount.

The true test of a delivery system for animals is whether the
pharmaceutical is successfully administered repestedly. As is often the case,
when treating an illness or even a permanent condition of an animal, doses are
repeated daily or even several times a day. Once an animal has tasted the
unpalatable pharmaceutical that the vet or owner has sttempted to hide or
disguise, it becomes uncooperative when the administration is repeated.
Applicants have discovered a delivery system that presents the pharmaceutical

rcrrusosrss |96
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in a palatable form such that the drug can be successfully and easily
administered repeatedly.

Heretofore, attempts to alleviate the problem of administering
pharmaceuticals have been made a number of ways, including hiding the drug
in food. Usually the keen smell of the animal will allow it to detect and reject
the pharmaceutical hidden therein. The taste and smell of pharmaceuticals can
be masked through the use of fiavorings and/or masking agents. Typically,
this i only partially successful, as the taste and smell are not completely
eliminated. '

The pharmaceutical may be microencapsulated, and administered in a
gel capsule, but the animal will usually chew the capsule, rupture it, taste the
unpalatable pharmaceutical and reject it. Future administrations of the
encapsulated pharmaceuticais are thwarted. The use of gel capsules bas the
additional disadvantages of being costly for delivering large doses of
pharmaceuticals. The microencapsulated pharmaceutical may be tabletted
using a conventional tablet press. However, such a proceas invariably
damages or ruptures the capsules, defeating the benefits of encapsulation.

The present invention {s an oral delivery system, wherein the system
delivers microencapsulated pharmaceuticals, wherein the microencapsulation
is intact and the pharmaceutical is delivered in a palateble form. Further, the
present invention provides the pharmaceutical in a low cost, concentrated form
that is easily administered. The delivery system comprises at least one lipid,
dry particles including at least one pharmaceutical and at least one filler, and &
surfactant, wherein the dry particles are continuously coated by the lipid and
form a suspension with the lipid. The suspension exhibits thixotropic or
pseudoplastic flow properties, The fillers include cellulose, starch and whey,
and comprise from about 60 to 80 % of the system (all percentages stated
herein are weight percent, unless otherwise indicated). Optionally, flavorings
can be added to the dry particles and include cheese, butter, cream, and egg
flavorings. Optionally, the pharmaccutical can comprise all of the dry
particles, and serve as filler as well as pharmaceutical.

The process for preparing the present delivery system comprises
melting the lipid and mixing with the surfactant, blending the dry particles

2
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which include the pharmaceutical, filler and, optionaily, flavorings with the
melted lipid, and pouring or molding the suspension to provide the dose.
U.S. patent 4,327,076 discloses a compressed chewable sntacid tablet
which contains from about 10 to 50 % active ingredient, from about 2 to 45 %
5 fat, from about 25 to 75% fat-sorbing materials, such as starch, and from ebout
20 to 60% tablet bonders, such as sugars, and surfactants and flavors. The
process disclosed by 4,327,076 inwlvea.apreu'ennnun step wherein the fat is
melted and ig mixed with fat-sorbing material, tablet bonders and flavorings,
forming a fatty powder. The second step involves mixing the active ingredient

10  and surfactant with the pretreated fat and forming a free flowing powder
wherein each active ingredient particle is coated with the pretreated fat. The
powder thus produced is compressed into chewable pellets.

The above patent fails to disclose the claimed delivery system, wherein
the pellets are not compressed into tablets but molded or poured.

15 U.S. patent 4,581,381 discloses a chewable antacid pill or pellet
containing solid antacid particies having a particle size under 100 millimicrons
coated with a fatty material, a surfactant, and a flavoring. The pill or pellet is
formed by molding and provides a non-chalky, non-gritty pellet. The antacid
particles are coated by melting the fatty material and mixing in the surfactant,

20 the antacid and the flavorings.

The above patent requires very small particles (100 millimicrons),
which are not required in the present process.

Neither of the ebove-referenced patents disclosed the present invention
a8 disclosed and claimed herein.
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also includes synthetic and natural food supplements, such as glucosamine,
chondroitin, bee pollin, St. John's wort, echninaesia, etc. Additional
pharmaceuticals are contemplated for the present invention, and are disclosed
in U.S. patent 4,369,172, which is hereby incorporated by reference.

Optionally, the dry particles include flavorings that make the device
taste and smell appealing to humans or animals, The fiavorings can be natural
or synthetic, and can include butter, milk, cream, egg or cheese. The
flavorings are typically present in the device in the range of about 0.05 to
50.0%. . .

The delivery device may also include other pharmaceutically
acceptable agents, such as sweetening agents, including hydrogenated starch
hydrolysates, synthetic sweeteners such as sorbitol, xylitol, saccharin salts, L-
aspartyl-L-phenylalanine methy] ester, as well as coloring agents, other
binding agents, lubricants, such as calcium steargte, stearic acid, magnesium
stearate, antioxidants such s butylated hydroxy toluene, antiflatuants such as
simethicone and the like.

Optionally, rupturing agents are used to rapidly deliver the
pharmaceutical into the recipient’s system. A typical rupturing ageut is a
starch that swells in the presence of water. A preferred rupturing agent is
sodium starch glycolate. When ingested, the capsule or pellet swells in the
presence of gastric juices and ruptures. In one embodiment of the present
invention, the rupturing agent is present inside the microcapsule. As water
penctrates the microcapsule, it swells the starch and ruptures the capsule,
repidly delivering the pharmaceutical to the system,

In another embodiment, the ruptaring agent is present in the lipid
suspension, which ruptures the pellet, but leaves the microcapsules intact.
This allows the delayed delivery of the drug farther along in the digestive
system, or in the inteatines. The present invention is particularly effective in
thisembodimmhinﬂmm:ingemedpeuetisghmble,yetthepeu:lcleam
in the lipid suspension when chewed, leaving the microcapsules intact.
Tablets or gel capsules, when chewed, typically result in damage to or.
rupturing of the microcapsules defeating the effectiveness of the
microcapsules.
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Forming the Suspension 20

The first lipid (vegetable stearines sold under the trademark Duratex®)
was heated in a Hobart 5 Quart planetary mixer jacketed with a heating mantle
5  inthe range of about 140 to 150°F and melted. The second lipid (98°F
vegetable hard butter sold under the trademark Kalomel®) was added to the
jacketed mixer and melted with mixing. The surfactant, lecithin, was added to
the lipids with mixing, and the mixture was allowed to cool to about 135°F.
The dry particles, including the microencapsulated pharmaceutical, the
10 flavorings, and the filler (whey) were screened to a particle size in the range of
about 200 and 500 microns and dry-blended. The dry particles were slowly
added incrementally to the lipid/surfactant mixture with mixing over a period
of about 1 hour, to provide a smooth suspension with no lumps or
agglomerations. The suspension was molded and cooled to about 70°F. The
15  suspension shrank s it cooled, and easily released from the mold when

inverted.
EXAMPLE ]
TABLE A
Microencapsulation of Carprofen
BATCH FORMULA 1
Ingredient Weight (grams) %

Carprofen (Pharmaceutical) 7.580 18.95%
Ethycellulose (30gm of 4% ethanol
solution) 1.200 3.00%
Sodium starch gluconate 31.220 78.05%

~Totals 40 100.00%

10



WO 01/49272 PCT/USOUMTIS X2 {
TABLE B
Forming a Suspension of
Carprofen in a 100mg Dose
BATCH FORMULA
Ingredient ~Weight (grams) %

| Vegetable stearine 0.4536 2520%
_Vigetable hard butter_ 0.1944 10.80%
Tecithin 0.0108 0.60%

Chedlong #1 (flavoring) 0.2430 13.50%

| Cheese flavor 2517 0.0090 0.50%
Cheese flavor 1200s 0.0270 1.50%

Salt 00180 _ 1.00%
Whey — 0.2642 14.68%

Microencapsulated carprofen (drug
from table A) 0.5800 32.22%
Totals 18 100.00%

11
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EXAMPLE II
TABLE A
Microencapsulation of Enalapril Maleate
5
BATCH FORMULA |

» Ingredient e Weight (grams) %_

Enalapril maleate (thlnace'utical) 1.460 3.65%

Ethylcellulose (20gm of 4%

ethanol solution) 0.800 2.00%

| Sodium starch glycolate 37.740 94.35%
| Totals 40 100.00% l

TABLE B
10 Forming a Suspension of
Enapril in a 5Smg Dose
BATCH FORMULA
Ingredient Weight (grams) %

Vegetable stearines 0.3780 25.20%

Vegetable hard butter 0.1620 10.80%

' Sodium starch glycolate 02535 16.90%

Lecithin 0.0090 —0.60%
[Chedlong #1 (flavoring) _ 02025 1350%

| Cheese flavor 2517 0.0075 _ 0.50%

Cheese flavor 1200s 0.0225 1.50%

Salt 0.0150 1.00%

' Whey 03000 20.00%
Microencapsulated enapril .

(From Table A) 0.1500 10.00%

Totals 1.5 100.00%

12
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EXAMPLE 11
TABLE A
Microencapsulation of Furosemide
5
BATCH FORMULA
Ingredient Weight (grams) %

Furosemide (Pharmaceutical) 3.66 9.15%
Ethylcellulose (20gm of 4%

ethanol solution) 0:0 2.00%
Sodium starch glycolate 35.54 88.85%

Totals 40 100.00%
TABLE B
10 Forming a Suspension of
Furosemide in a 12.5mg Dose
BATCH FORMULA
Tugredient Weight (grams) %

Vegetable stearines _0.3780 25.20%
Vegetable hard butter 0.1620 10.80%
Sodium starch glycolate 0.2535 16.90%
Lecithin 0.0050 0.60%
Chediong #1 (Ravoring) 0.2025 13.50%
Cheese flavor 2517 0.0075 0.50%
 Cheese flavor 1200s 0.0225 1.50%
Salt ~0.0150 1.00% _
Whey 0.3000 20.00%
Microencapsulated furosemide

(From Teble A) 0.1500 10.00%

Totals 1.5 100.00%
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