e

.« Drigard s Castro . Apartado 3692
Abaogados - " -
. Wllm\m: Folios: (B:;ag.o:;-e g’cgombia S.A,
Radicaciom * sl
Fecha (D) m'“'g‘g'%"  kESISTRY S8 PETICR 1) conm 3802200
rasite ¢ S PA CREACIONES Tel/Fax: (57.1) 2827976
AS: 82.681 pependpucias 2020 DIVISTON DE NEVRS (57.1) 3802700

E.Mail:bricas @brigardycastro.com.co

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. S. D.

REF.: Expediente No. 00 059.228 solicitud de Patente a nombre de
BRISTOL MYERS SQUIBB COMPANY

RAMIRO CASTRO DUQUE, vecino de Bogota, portador de la tarjeta
profesional No. 1003 del Consejo Superior de la Judicatura, obrando como
apoderado de la Sociedad BRISTOL MYERS SQUIBB COMPANY, segun lo
acredita el documento de poder presentado en la Secretaria General, de
acuerdo con el Articulo 44 de la Decision 486 de la Comision de la
Comunidad Andina, me permito solicitar que se examine si la invencion
contenida en la solicitud en referencia es patentable.

De acuerdo con lo anterior, me permito anexar el recibo oficial de caja No.
02-71,435 por valor de $318.000.

Sefior Superintendente,

RAMIRO CASTRO DUQUE

C.C. No. 170.322 de Bogota
Cédigo 340

T.P. No.1003 del C.S.J.
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Noviembre 12, 2002
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DIVISION DE NUEVAS CREACIONES

2020/
Bogota, D.C.,
Doctor P,
: TroE I/

Ramiro Castro Duque OficioN® * v 8834
Apoderado
REFERENCIA Radicacion 00 59228

Tramite 002

Evento 001

Actuacion 430

Folios 034

Como resultado del examen de patentabilidad de la solicitud de patente de
invencién N° 00 59228, realizado segun el articulo 45 de la decision 486 de la
comision de la Comunidad Andina, se notifica:

Documentos estudiados:

. Descripcion: folios 6-30

. Ejemplos: folios 30-49

. Capitulo reivindicatoric estudiado: folios 167-175

. Se reivindica prioridad, presentada en Estados Unidos el 12.04.00, bajo el
nimero 09/547948

Objeto de la invencién

Segun las reivindicaciones 1 a 24 de la presente solicitud, se refiere a una
forma de dosificacion farmacéutica de rapida disolucion que comprende un
medicamento y una combinacién de cuatro excipientes: un desintegrante, un
agente de dispersion, un agente de distribucion y un aglutinante.

Clasificacién internacional de patentes A 61 K 9/20



Claridad de la solicitud

El art. 30 de la decision 486 establece que “Las reivindicaciones definiran la
materia que se desea proteger mediante la patente. Deben ser claras y
concisas y estar enteramente sustentadas por la descripcion”

Las reivindicaciones 15-17 contienen todas las caracteristicas de la
reivindicacion 1 y deben ser dependientes de ésta.

La frase “una combinacién de tres excipientes que consisten de” es
inconsistente con la lista de cuatro desintegrantes de la reivindicacion 1y, por lo
tanto no es clara.

El término "disolucion instantanea” usada en las reivindicaciones 1-9 no tiene
sentido bien definido y lleva a dudar de la caracteristica técnica a la cual se
refiere, haciendo del sentido de dichas reivindicaciones poco claro. Se
recomienda al solicitante caracterizar la composicion en términos de tiempo de
disolucion.

Los términos “agente de dispersion” y “agente de distribucién” usados en las
reivindicaciones 1-7, 9-12, 22 y 23 no tienen significado definido ya que no es
clara la diferencia entre estos dos agentes. Se recomienda hacer la diferencia
entre estos agentes dentro de la reivindicacion principai.

En las reivindicaciones 5 y 10, el término “sustituida baja" no define ni limita el
tipo de celulosa que se utiliza dentro de la composicién.

Favor hacer las aclaraciones y correcciones del caso.

Determinacion del estado de la técnica:

Consuttadas las fuentes de informacion con que cuenta este despacho, se
encontraron los siguientes documentos, anteriores a |la fecha de prioridad de la
presente solicitud - 12.04.00-, relacionados con la materia de la presente
solicitud:

N° | Documento Titulo Fecha de
Publicacion

1 | WO 9932092 | “Proceso para la manufactura de 01.07.99
tabletas de dispersién masticables”

2 | WO 9846215 | “Forma de dosificacion robusta 22.10.98
rapidamente soluble ”

3 | EP 0890359 | “Tabletas que contienen antibitico 13.01.99
beta lactamico y proceso para
producirlas

4 | WO 9503785 | “Medicaciones para el resfriado/alergia 09.02.95
efervescentes de sabor agradable”

5 | US 5994348 | “Composiciones farmacéuticas que 30.11.99
contienen irbesartan”

¥
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Evaluacion de los requisitos de patentabilidad:

El articulo 14 de la decisidon 486 de la comision de la comunidad andina
establece que: "Los paises miembros otorgaran patentes para las invenciones,
sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial"

En cumplimiento del articulo 14 de la decisidon 486 de la comision de la
comunidad andina, se procedidé a evaluar los requisitos de novedad, nivel
inventivo y aplicacién industrial con el fin de establecer la patentabilidad de la
invencion reivindicada en la solicitud en estudio.

Evaluacién de la NOVEDAD

El art. 16 de la decision 486 contempla “Una invencion se considerara nueva
cuando no esta comprendida en el estado de la técnica”

WO 9932092 revela tabletas de dispersion rapida de cimetidina, difenhidramina
o clorfenhidramina que comprenden un desintegrante y un aglutinante; también
contiene un agente de distribucién y una agente dispersante.

WO 9846215, EP 0890359, WO 9503785 y US 5994348 revelan tabletas de
rapida dispersion que contienen diferentes medicamentos, un desintegrante, un
aglutinante, un agente de dispersion y un agente de distribucion

Comparando elemento por elemento, las composiciones de las reivindicaciones
1,5, 9, 10, 13, 156-17 y 22-24 son iguales a las de los documentos citados y
puede verse afectada la novedad de dichas reivindicaciones.

Evaluacion del NIVEL INVENTIVQ

El articulo 18 de la decision 486 dispone "Se considerara que una invencion
tiene nivel inventivo, si para una persona del oficio normalmente versada en la
maleria técnica correspondiente, esa invencion no hubiese resultado obvia ni se
hubiese derivado de manera evidente del estado de la técnica”

WO 9932092 revela tabletas de dispersion rapida de cimetidina, difenhidramina
o clorfenhidramina que comprenden un desintegrante y un aglutinante; también
contiene un agente de distribucién y una agente dispersante.

WO 9846215, EP 0890359, WO 9503785 y US 5994348 revelan tabletas de
rapida dispersién que contienen diferentes medicamentos, un desintegrante, un
aglutinante, un agente de dispersion y un agente de distribucién.

Teniendo en cuenta el objeto de la solicitud, el cual! es proporcionar
composiciones de rapida disolucion que contienen un medicamento y cuatro
excipientes, se aprecia que es una derivacion evidente del estado de la técnica
ya que cualquiera de los documentos citados ensefian composiciones similares
que tienen el mismo propasito.



LAY

Un técnico con sus conocimientos y con las ensefianzas de cualquiera de los
documentos citados llegaria de manera obvia a las composiciones que se
pretenden proteger

Finalmente, no se muestran pruebas ni resultados en donde se demuestre un
efecto sorprendente o mejorado de las composiciones en cuestion

En conclusion los requisitos de patentabilidad de la presente solicitud se
encuentran afectados asi:

N° Documento Reivindicaciones Requisito que
afectadas afecta
1 WO 9932092 1,5,9, 10, 13, 15-17 Novedad
y 22-24
1-24 Nivel Inventivo
2 WO 9846215 1,5, 9,10, 13, 15-17 Novedad
y 22-24
1-24 Nivel Inventivo
3 EP 0890359 1,5, 9,10, 13, 15-17 Novedad
y 22-24
1-24 Nivel Inventivo
4 WO 9503785 1,5,9, 10, 13, 15-17 Novedad
- y 22-14
1-24 Nivel Inventivo
5 US 5994348 1,5,9, 10, 13, 156-17 Novedad
y 22-14
1-24 Nivel Inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de la notificacion de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

prme a lo dispuesto en el numeral 5.2, literal

Notifiquese el presente oficig.e '
de la Circular Unica N° 10 de 2001

e), del capitulo 5 del tituloprimerg

Alix Carmenz4 Céspedes de Vergel
Jefe de la Division de Nuevas Creaciones

El anterior requeré'ﬂﬁiento fue notificado por fijacion en lista, de
fecha SET. 2000

CONCEPTO TECNICO EXAMINADOR TECNICO
Numero 1423 Caédigo 202024
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(54} Title: PROCESS FOR MANUFACTURING BITE-DISPERSION TABLETS

{57) Abstruct

This invention relates to a method for the manufacture of Bite—dispersion tablets which disperse easity and quickly in the oral cavity.
after a gentle bite, without the aid of water, and if necessary includes masking the bitter uste of medicaments. The process comprises
preparing a dry granulation of one or more of medicaments blended with suitable excipients, flavors and u combination of & waxy material
and phospholipid (BMI-60) or an intense sweetener derived from fruit flnvonoids (Neohesperidine) for taste-masking nnd compressing into
wblets which can be packaged in bottles or blisters using conventional equipment.
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A nced exists for a cost effective, rapid operation process for producing
tablets containing medicaments, which provide for ease of oral administration (fast
disintegration in the mouth without water) and taste-masking of any bitter
ingredients.

Summary of the Invention

The present invention is to a fast dispersing tablet, also referred to as a bite-
dispersable tablet, containing an active ingredient. The pharmaceutically acceptable fast-
dispersing tablet formulation of the present invention has a structure comprising
compacted granulates; these granulates comprises a medicament together with a
combination of a waxy material and an intense sweetner and/or a taste-masking agent, a
pharmaceutically acceptable excipent selected from xylitol, mannitol, maltodextrin, or
sorbitol, or a combination thereof;, and optionally a flavoring agent and disintegrant; the
granulates being compacted together into a tablet form together with extragranular
components which are a disintegrant, a sweetner and/or taste-masking agent, and a2
pharmaceutically acceptable excipent selected from xylitol, mannitol, maltodextrin, or
sorbitol, or a combination thereof.

Another aspect of the present invention is a process for the preparation of fast
dispersing, or bite-dispersing tablets for oral administration, which process
comprises:

A. Manufacturing taste-masked granules:

0] admixing at least one pharmaceutically active ingredient, with one or
more pharmaceutically acceptable excipients selected from the group consisting of a
xylitol, directly compressible mannitol, maltodextrin or sorbitol; a waxy material; an
intense sweetener or taste-masking agent; and optionally a disintegrant and a
flavoring agent: and

(i)  preparing the admixture of step (i) for compression by dry granulation
[such as via slugging or roller compacting], milling and sieving; and

B. Manufacturing Bite-dispersion tablets

(iii)  blending the product of step-(ii) with additional pharmaceutically
acceptable excipients which comprise xylitol, mannitol, maltodextrin or sorbitol; and
optionally includes a flavoring agent, a sweetener/taste-masking agent, and a
disintegrant; and

{iv) compressing the mixture of step (iii) into tablets.
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Suitably, the waxy material, in combination with BMI-60 or Neohesperidine
DC, is present at a level of from about 1% to about 30%, preferably from about 3%
to about 20% by weight of composition. In the intragranular admixture if the first -
and second component are present it is preferably from about 0.5 to about 2% w/w
of the formulation. Alternatively, the waxy material to the taste-masking/sweetener
ratio will vary in these formulations from about 20:1 to about 5:1 (total formulation).

The waxy material, taste-masking agents and sweetener agents noted herein
for use in the intragranular component mix may aiso be optionally used in the
extragranular admixture.

Suitable active ingredients for incorporation into the bite-dispersion tablets of
the present invention include the many bitter, unpleasant tasting, or numbing effects of
drugs which include, but are not limited to, histamine H-antagonists, such as,
cimetidine, ranitidine, famotidine, nizatidine, etinidine; lupitidine, nifenidine,
niperotidine, roxatidine, sulfotidine, tuvatidine and zaltidine; antibiotics, such as
penicillin, ampicillin, amoxycillin, and erythromycin; acetaminophen; aspirin; caffeine,
dextromethorphan, diphenhydramine, bromopheniramine, chloropheniramine,
theophylline, spironolactone, NSAIDS's such as ibuprofen, ketoprofen, naprosyn, and
nabumetone; SHT4 inhibitors, such as granisetron, or ondansetron; seratonin re-
uptake inhibitors, such as paroxetine, fluoxetine, and sertraline; vitamins such as
ascorbic acid, vitamin A, and vitamin D, dietary minerals and nutrients, such as
calcium carbonate, calcium lactate, etc., or combinations thereof.

The above drugs are not limiting but merely exemplary of unpleasant tasting
drugs that may be employed in this invention. Additionally, other compounds such as
the nonsteriodal anti-inflammatory drugs (NSAIDs), such as naprosyn, i.e. the
propicnic acid derivatives, are a preferred embodiment of this invention. Suitably,
these agents, in particular the anti-inflammatory agents, may also be combined with
other active therapeutic agents, such as various steroids, decongestants,
antihistamines, etc., as may be appropriate.

The inactive ingredients or excipients, optionally used in the intragranular

admixture and the required extragranular admixtures, include the pharmaceutically
acceptable excipients such as xylitol [a sweetening agent (2.5 times as sweet as

184
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at a tevel from about 1% to about 10% by weight of compaosition, preferably from
about 2% to about 6% by weight of composition.

The formulation may also include coloring agents, or pigments, such as
FD&C or D&C approved lakes and dyes, iron oxide and titanium dioxide. The
amount of pigment present may be from about 0.1% to about 2.0% by weight of the
composition.

The formulation may also contain suitable lubricants in the intra and extra-
granular mixtures, such as but not limited to, magnesium stearate or stearic acid.
Suitably, the lubricant is present in the extra-granular mix.

Additional other conventional pharmaceutical diluents or excipients may be also be
included, as neéded, in either the intragranular or extragranular admixture, Suitable
excipients which may be employed include, for example, fillers, binders, lubricants,
binders, compression aids, and wetting agents. To further assist patient compliance, the
formulation may also contain sweeteners such as aspartame, sodium cyclamate and sodium
saccharinate; and flavorants such as those noted above.

The present invention provides for a method of manufacturing bite-dispersion
tablets which are capable of rapid operation, is cost effective, and suitable particularly to
moisture/heat sensitive medicaments.

Another aspect of this invention, as compared to other fast-dispersion
technologies, is that no specialized manufacturing or packaging equipment is required to
manufacture these tablets.

Suitably, the tablets of the present invention include:

a) 1-60 parts of at least one medicament; and
b) 10-90 parts, preferably 15-85 parts of xylitol; and
¢) 0.5-20 parts, preferably 1.0-20 parts of a waxy material, such as glyceryl

behenate (Compritol®), or glycerol palmitostearate (Precirol®); and
d) optionally, 0.5-7 parts, more preferably 1.0-4.0 parts of an intense
sweetencr/taste masking agent such as Neohesperidine or BMI-60 (the actual range
depending upon the bitterness of the medicament).

-10-
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The granulates may further comprises a flavoring agent, or the extragranular
component may further comprises a flavoring agent, or a combination thereof.

In the process of making the tablets preferably, the granualtes are optionally
subjected to heat treatment prior to being compacted with the extragranular -
components.

Examples of Bite-Dispersion Tablet Formulations
The examples of typical Bite-dispersion tablet formulations are illustrated in
the following sections. These examples are neither exhaustive nor limited in their
scope.
Example 1

Blend 80 g of granisetron. HCI with 68 g of xylitol, 4 g of Neohespiridine and
8 g of Compritol (glyceryl behenate) and mill the blend using a micropulverizer.
Prepare the following dry granulation formulation by blending:

Intragranular Admixture

Ingredient Y% WiW
Milled Granisetron blend 11.2
Xylitol 71.0
Maltodextrin 15.0
Flavoring agent 1.0
Aspartame (sweetener) 0.2
Compritol™ (glyceryl behenate) 1.6

Roller compact, mill and sieve to produce #30-80 mesh granules. Prepare the
following compression mix and compress tablets of 1.0 mg (granisetron free base}
tablets to weigh 100 mg and of hardness of 1-2 kP: '

«13-
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Ingredient % W/W
Sieved granules 200
Xylitol 64.6
Maltodextrin 10.0
Sodium starch glycolate 30
Flavoring agent 0.5
Aspartame 0.3
Compritol™ _16
Total 100.0

The tablets thus produced were found to disperse easily in the mouth with a
cool feel, after a gentle bite. These tabiets conformed to the USP content uniformity
requirements and also, exhibited excellent friability (0.3% in 3 min. or 75 revolutions)
requiring no special packaging for transportation and distribution.

Example 2
Prepare the following roller compactor blend formulation:

Intragranular Admixture

Ingredient % WIW
Paroxetine. HCI 50.0
Xylitol 21.5
Flavoring agent 1.0
BMI-60 (phospho-lipid) 1.5
Aspartame 1.0
Precirol™ (glycerol palmitostearate) 25.0
Total 100.0

Roller compact the blend, mill and sieve to produce #30-80 mesh granules
and heat treat at 45-48°C for 1S min. Prepare the following compression mix and
compress into 30 mg strength Bite-Dispersion tablets weighing 200 mg:

-14-
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(54) title: RAPIDLY DISSOLVING ROBUST DOSAGE FORM

(57} Ahstract

The invention is directed to o hard tablet that can be stored,

packnged and processed in bulk. Yet the tablet dissolves rapidly in

the mouth of the patient with & minimum of grit. The tablet is created from an active ingredient mixed into a matrix of a non—direct

compression filler and a relatively high lubricant content.
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terms of production, storage, transport and during consumer usage. They
are also significantly more costly to produce.

According to U.S. Pharmacopoeia No. 23, 1995, Chap. 1216
entitled "Tablet Friability," the text of which is hereby incorporated by
reference, effervescent tablets and chewable tablets often have different
specifications as far as friability, when compared to normal tablets. These
tablets normally require special packaging. That, however, is a great
understatement.

The Zydis tablets, for example, are so fragile that the matrix
material must be formed by freeze-drying in an individual tablet-sized
container. While the use of an effervescent couple in combination with
microparticles as disclosed in Wheling et al. does overcome the need for
such extreme measures, the need to minimize in-mouth disintegration times

still require the use of non-traditional packaging and processing

methodology.  For example, normal conveyors such as vibratory -

conveyors or bulk hoppers common in the pharmaceutical industry could
not be used, as these high-speed, high-volume devices tend to cause
damage to the resulting tablets. Similarly, the resulting tablets cannot be
stored on a hopper after tableting but before packaging. This can seriously
interfere with the processing efficiencies of high-volume presses.

Moreover, the resulting tablets have to be packaged in
individual, blister-type packages that are robust enough to avoid tablet
breakage. They could not be packaged in a conventional, multi-tablet
bottle, individual foil pouches or traditional blister packaging.

SUMMARY OF THE INVENTION

The present invention relates to a hard, compressed, rapidly
dissolvable dosage form adapted for direct oral dosing. The dosage form
includes an active ingredient and a matrix. The matrix is composed of at

least a non-direct compression filler and a lubricant. The dosage form is

pas
&
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adapted to rapidly dissolve in the mouth of a patient and thereby liberate
the active ingredient. Preferably, the dosage form has a friability of about
2% or less when tested according to the U.S.P. The dosage form also
preferably has a hardness of 15-50 Newtons ("N").

It is desirable that the dosage form dissolve in about 90
seconds or less in the patient's mouth. It is also often desirable that the
dosage form include at least one particle. The particle would the active
ingredient and a protective material. These particles can include rapid
release particles and or sustained release particles.

In a particularly preferred formulation in accordance with the
present invention there is provided a hard, compressed, rapidly dissolving
tablet adapted for direct oral dosing. The tablet includes particles made of
an active ingredient and a protective material. These particles are provided
in an amount of between about 0.01 and about 75 % by weight based on
the weight of the-tablet. The tablet also includes a matrix made from a
non-direct compression filler, a wicking agent, and a hydrophobic
lubricant. The tablet matrix comprises at least about 60% rapidly water
soluble ingredients based on the total weight of the matrix material. The
tablet has a hardness of between about 15 and about 50 Newtons, a
friability of less than 2% when measured by U.S.P. and is adapted to
dissolve spontaneously in the mouth of a patient in less than about 60
seconds and thereby liberate said particles and be capable of being stored
in bulk,

The dosage forms described above are able to dissolve
rapidly in the mouth of the patient, with a minimum of grit or other
organoleptically unpleasant species. Moreover, because the dosage forms
are hard and have low friability they can be handled and packaged like

other, non-rapidly dissolving dosage forms.

&4
190



o

Therefore, it was surprising to discover that non-direct
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compression fillers may in fact be used in the production of a hard, non-
friable, directly compressible, yet rapidly dissolvable, in-mouth dosage
form, particularly in an automated, commercial production setting.

5 Any conventional material can be used as a filler in
accordance with the present invention, so long as it meets the overall
objectives hereof. The filler must be rapidly dissolvable when a tablet
produced from same is placed in the mouth. This means that the material
must be significantly rapidly water soluble. In addition, generally, the

10 particle size of the filler will be relatively small, panticularly compared 1o
direct compression fillers.

Generally, direct compression excipients, particularly fillers
and binders, are specialty excipients. In most cases, they are common
materials that have been physically modified to impart greater fluidity and

15 compressibility. In the case of sugars, such as, for example, dextrose, this
generally means granulation to increase particle size. Direct compression
mannitol, for example, generally has a minimum of at least about 80%
average particle size over 100 microns. Other commercially available
direct compression mannitols have a minimum particle size standard of

20  greater than 90% over 200 microns. The opposite is true of the fillers in
accordance with the present invention. While direct compression fillers
may have at least 83% of the particles over 100 microns in size, often 85%
of the particles of filler used in the present invention are significantly
under 100 microns. In accordance with the present invention, average

25 particle size generally ranges from between about 10 and about 80
microns, and most preferably, between about 20 to about 65 microns.

Particularly preferred fillers, in accordance with the present
invention are non-direct compression sugars and sugar alcohols which meet

the specifications discussed above. Such sugars and sugar alcohols include,
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without limitation, dextrose, mannitol, sorbitol, lactose and sucrose. Of
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course, dextrose, for example, can exist as either a direct compression
sugar, Ji.e., a sugar which has been modified to increase its
compressibility, or a non-direct compression sugar.

5 Generally, the balance of the formulation can be matrix.
Thus the percentage of filler can approach 100%. However, generally, -
the amount of non-direct compression filler useful in accordance with the
present invention ranges from about 25 to about 95%, preferably between
about 50 and about 95% and more preferably from about 60 to about 95%.

10 In contrast, the prior art, as represented by Cousins et al. uses only up to
about 42% of a filler and it is a direct compression sugar as well,

It has also been surpnsingly found that when formulating
dosage forms in accordance with the present invention, a relatively high
proportion of lubricant should be used when compared to the prior art.

15  Lubricants, and in particular, hydrophobic lubricants such as magnesium
stearate, are generally used in an amount of between about 0.25 to about
5%, according to the Handbook of Pharmaceutical Excipients. However,
as Cousins et al. amply demonstrate, when makiﬁg a rapidly disintegrable
tablet for direct in-mouth administration, one would seek to minimize the
20  amount of magnesium stearate or other lubricant used. These hydrophobic
lubricants generally interfere with disintegration and dissolution. They can
also interfere with the compressibility of the material hindering the ability
to make hard, non-friable tablets and the like. Not surprisingly, Cousins et
al., who were seeking to make hard tablets that will rapidly disintegrate,
25 teach the use of an amount of magnesium stearate which ranges from
between about 0.4 to about 0.5% by weight, i.e., at the lower portion of

the conventional range. S
Moreover, the generally high ‘level of non-direct

compressible filler and the relatively low proportions of disintegrants used
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fillers, can be formulated using direct compression. Direct compression
involves mixing the various ingredients in a mixing vessel and then
metering them directly into a tablet press whereupon they are pressed into
tablets.

5 It is also surprising that, in accordance with the present
invention, rapidly dissolving tablets can be manufactured with not only
high levels of lubricant, but also that lubricant blend times of 10 to 25
minutes and greater can be used. However, according to the present
invention, blend times of ten minutes and greater can be used without

10 compromising compressibility, disintegration and dissolution of the tablets.
In fact, this even improves the flow characteristics of this material.

In summary, it has been found that non-direct compression
fillers, namely powdered mannitol, can be directly compressed, using
lower than expected compression forces, at fairly high levels of lubricant

15 and long lubricant blending. The result is a hard, yet rapidly orally
dissolvable tablet.

In accordance with the present invention, the dosage forms
can have any size conventional in the industry. However, dosage forms of
up to about 2.54 centimeters or 1 inch, are generally preferable. It is also

20 preferred that tablets produced have generally convex surfaces. Applicants
have found that, by insuring that the tablet in question has as few sharp
edges as possible, it is also possible to help retard the dusting or break-up
of the tablets in accordance with the present invention, particularly during
handling and shipping. Other shapes which retard the formation of sharp

25  edges are also specifically contemplated hereby.

In addition to the ingredients previously discussed, the matrix
may also include wi.cking agents, non-effervescent disintegl_-ants. and
effervescent disintegrants. Wicking agents are compositions which are

capable of drawing water up into the dosage form. They help transport
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moisture into the interior of the dosage form. In that way the dosage form
can dissolve from the inside, as well as from the outside.

Any chemical which can function to transport moisture as
discussed above can be considered a wicking agent. Wicking agents
include a number of traditional non-effervescent disintegration agents.
These include, for example, microcrystalline cellulose (AVICEL PH 200,
AVICEL PH 101), Ac-Di-Sol (Croscarmelose Sodium) and PVP-XL (a
crosslinked polyvinylpyrrolidone); starches and modified starches,
polymers, and gum such as arsbic and xanthan. Hydroxyalkyl cellulose
such as  hydroxymethylcellulose,  hydroxypropylcelivlose  and
hydroxyopropylmethylcellulose, as well as compounds such as carbopol

may be used as well.

The conventional range of non-effervescent disintegrant
agents used in conventional tablets can be as high as 20%. However,
generally, the amount of disintegration agent used ranges from between
about 2 and about 5%, according to the Handbook of Pharmaceutical
Excipients. Understandably, however, when a rapidly disintegrating
dosage form is envisioned, the relative proportion of disintegration agent
used will be increased. Cousins er al., for example, requires from about

6.1 to about 13.3% reticulated PVP, as described in its various examples.

In accordance with the preferred embodiments of the present
invention, the amount of wicking agents used ranges from between 2 to
about 12% and preferably from between 2 to about 5%. This is surprising
as tablets containing the same amount of the same materials used as
disintegration agents normally exhibit disintegration times on the order of
tens of minutes. In accordance with the preferred embodiments of the
present invention, dissolution occurs in under 90 seconds and most
preferably under 45 seconds. This also underscores the fact that while

there may be some incidental disintegration due to the inclusion of these

M ek
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Formula: Coated Acetaminophen 944mg

(10% coating factor)

Aspartame 50mg

Disintegrant 89mg

Lubricant Smg

Flavor 12mg

Total 1100mg total tablet weight

Tablets were compressed using an average compression force of 23.28kN
(109N Hardness) and had an average ejection force of 802.8N.
Disintegration time in vitro was 43.90 seconds in vivo was greater than 40
seconds. Friability was not measured. Tablets tasted terrible and were
extremely gritty.

Example 10.
Coated APAP (7% coated 530mg
with ethylcellulose)
Compressible Sugar 160mg
Microcrystalline Cellulose 90mg
Crospovidone 60mg
Sodic Carbocymethylcellulose 50mg
Silicon Dioxide 6mg
Lubricant 4mg
Sweetener 25mg
Flavor 15mg
Magnesium Trisilicate 50mg

Total 990mg total tablet weight

Tablets were compressed using an average compression force of 35.68kN
(10IN Hardness) and had an average ejection force of 362.8N.

Disintegration time in vitro was 65.59 seconds.

Examples 9 and 10 are very similar to the formulations
described in the Cousins et al. patent discussed herein. These examples
illustrate many of the advantages of the present invention. First, it should
be noted that in both cases, the relative proportion of rapidly water soluble
materials was minimal. Thus, when these tablets disintegrate, the patient

is left with a mouth full of particulate materials which must be swallowed,
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Description
TECHNICAL FIELD

This invention relates to [Flactam antibiotic-containing tablets and a method of producing the same. More particu-
larly, it relates to tablets of the above variety which can be orally taken gither as such or, for taking by, for exampile, the
aged who have difficullies in swallowing, as a dispersion available upon dropping the same into water in a glass for self-
disintegration, and to a method of producing the same.

BACKQROUND TECHNOLOGY

Particularly in Europe and America, where p-lactam antibiotics such as cafixime and cefdinir are administered gen-
erally in single doses of as great as 200 mg to 400 mg potency, unit dosage forms, whether they ara capsules or tablets,
have to be considerably large in size. When 400 mg potency capeulee are prepared, for instance, the capsule size
reaches approximately No. 0, so that not only patients having difficultias in swallowing but also ordinary adult patients
becoma reluctart to take them or get a repulsive sensation in taking them. Such capsules are indeed difficut to take. In
the case of tablets, too, 400 mg potency tablets generally weigh 700 to 1,000 mxy per teblet and accordingly are large-
sized.

The problems encountered in taking such large dosage forms give an unnecessary sensation of oppression to
patients on the occasion of taking them. Improvements in their administrability have thus been required.

Therefora, the present inventor attempted to provide a dosage form with improved administrability by reducing the
tablet size as much as possible to theraby facilitate the taking of tablets by the recipient and at the same tima to provide
a dosage form capable of being takert in the form of a dispersion resulting from rapid seif-disintegration upon its being
simply droppad into water or the like in a glass, for insiance, {o thereby make said dosage fonm administrable to persons
of advanced gge or chikiren having difficulties in swallowing the dosage form as such. The expression “rapid self-disin-
tegration” as used herein means that when the preparation is dropped into a glass comtaining a liquid such as water,
the tablet form spontaneously collapses generally within 3 minutes, preferably within 1 minute, so that said preparation
can be orally taken in dispersion form without awaiting long before taking.

it is indeed easy to produce tablets capable of self-disintegrating very rapidly by incorporating an effervescent
agent comprising a combination of sodium hydrogen carbonate and tartaric acid, for instance. However, when such tab-
lets are orally taken, they give off bubbles in the oral cavity, so that patients feel a discomfort or an unnecessary sensa-
tion of anxiety. For securing a good shelf-life in & humid environment, it is necessary to use a moisture-proof packaging
material, which increases the production cost. Therefore, in developing the dosage form which the present invertion is
interded to provide, it has been a tough probiem to find out a formulation enabling very rapid self-disintegration without
the aid of any affervescent component.

For producing p-iactam antibiotic-containing tablets which can be easily ingested as they are and be alsa ingested
in the form of a dispersion resulting from self-disintegration therecf, a technology is described in European Patent EP
0281200 B {corresponding Japanese patent application: Kokai Tokiyo Koho 563-301820), which comprises adding 24
to 70% by weight, based on the weight of the p-lactam antibiofic, of microcrystaliine cellulose or microfine cellulose as
a first disintegrator and 2 to 20% by weight, on the same basis, of low-substituted hydroxypropylceliulose or the like as
a second disintegrator.

However, said first disintegrator, which is used in a large amount, increases the tablet size. in addition, the propor-
tion of a binder component for wet granulation is as low as 0 10 0.1% by weight baged on the antibiotic, hence is sub-
stantially nil. This is because the use of a binder renders fablets extremaly poor in self-disintegrating properties. In the
process for producing these tablets, in which no bindar is used, a special method of insuring an integrity of the artefact
is employed which comprises mixing the antbiotic bulk substance with microcrystalline cellulose and kneading the mix-
turo;' with the aid of water under applicgtion of a great deal of force, without using any atcohol. As & result, large lumps
are formed inevitably and they are milled in the wet state and then dried, followed by further milling to provide granules
for tableting. It is a problem that these steps are very inefficiant.

Meanwhile, tablets containing amaxicillin, which is a p-lactam antibiotic, are commercially available under the trade
name of Flemoxin Solutab 500 from Brocades Pharma (Netherlands}, the patentee to whom said Europaan patent has
been granted. Said tablets each contains 500 mg potency {about 570 mg) of amoxicillin and weighs about 970 mg,
hence is very large and not entirely suited for oral administration,

Most p-lactam antibictics are bitter. Therefore, aqueous dispersions prepared from tablets containing them, when
orally taken, give a bitter taste, although the tablets, when taken as such, taste not 6o bitter. For masking the bitter taste,
it thus becomes necassary to incorporate a swaatener, preferably a synthetic sweetener which is effective at low addi-
tion levels and thus suited for tablet miniaturization. However, when a commercial synthetic sweetener is incorporated,
& problem arises, namely the self-disintegrating properties of tablets become poor, since synthetic sweeteners are sol-
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uble in water and become viscous and sticky.
DISCLOSURE OF THE INVENTION

In an atternpt o develop @ method of improving the rate of self-disintegration of tablets and at the same time mini-
aturizing the sama, the present inventor made investigations concerning the disintegrator species to be used, the level
of addition thereof, the binder addition level, the synthelic sweetener particle size and the method of incarporating the
same, among others and, as a result, the inventor invented p-lactam antibiotic-containing tebiets which are emall-sized,
show good seli-disintegrating properties and can be produced by a conventional method.

Furthermore, the inventor found that when granulation is performed using ethanol, isapropyl alcohol or an aqueous
solution of ethanol or isopropyl alcohol, tablets showing better dispersibility upon self-disintegration ¢an be obtained.

The p-lactam antibiotic-containing tablets of this invention contain, per tablet, 60 to 85% by weight of an p-lactam
antibiotic, 110 10% by weight of iow-substituted hydroxypropyicellulose and/or crosslinked polyvinylpyrrolidone as a dis-
integrator, and 0.5 to 2% by weight of a binder.

Preferably, the p-lactam antibiotic-containing tablets of this invention further contain, per tablet, 0.5 to 15% by
weight of a synthetic sweetensr and/cr & granulated synthetic sweetener.

The p-lactam antibiotic-containing tablat production method of this invention is characterized in that the above-
specified respective praportions of a f-actam antibictic, the disirtegrator and & binder, optionally togaether with ane or
more excipients, are granulated using ethanol, isopropy! alcohol or an aqueous solution of ethanol or isopropyl alcohot,
the granulation product is mixed with the above-specified proportion of a synthetic sweetener and/or a granulated syn-
thetic sweetener, opticnally together with one or more other additives, and tha resulting mixture is comprassed.

The p-lactam antbiotic to be used in the practice of this invention is one capable of producing a bensficial effect
upon oral administration and includes, for example, cefixime and cefdinir respectively represented by the structural for-
mulas shown below ag well as cefaclor, cefroxadine, cefadroxil, cetaloglycin, cefalexin, cefradine, amoxicillin, ampicillin
and the like.

Cefixime

H,N, S (oo
’ T ]] Nﬁ,cnzcu.
N C-CONH-=+-~ I:—L
I s

NOCH,cooH H H

Cefdinir
COOH

H:N. -5 CH=CH:
iR
N ﬁ-CONH---- s
NOH . HBH

Each tablet contains such p-lactam antibictic in a proportion of 60 to 85% by weight, preferably 65 to 80% by
weight.

As a result of investigations concerning the digintegrator species to be used in ihe practice of this invertion ard the
level of addition thereof, it was found that, as compared with such sali type disintegrators as ECG 505 (trademark; car-
boxymethylcellulose calcium), Ac-Di-Sol (frademark; crosslinked carboxymethyicellulose sodium) and Primoje! (rade-
mark; starch glycolic acid sodium}, nonion type disintegrators, such as low-substiluted hydroxypropylceliulose (L-HPC)
and crosslinked polyvinylpyrrolidone, can produce a very good disintegraling effact even when they are added in small
proportions. Low-substituted hydroxypropylceliulose is a product derived from cellulose by parfial substitution with the
2-hydroxypropoxy group, the degree of substitution being not higher than 25%, preferably 7 10 16%.

Generalty, low-sutstituted hydroxyprapylceliulose and crosslinked polyvinytpyrrolidone are incorparatad in tablets
independently, although both may be used combinedly.

Such disintegrator is used in a proportion of 1 to 10% by weight, preferably 3 {0 8% by weight, on a per-tablet basis,
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foliowed by observation of the appearance.
Table 7
Disintegration time (sec.) | Dispersibility after stand-
ing
Granutation using 50% ethanol 39
Granulation using 10% ethanol 84 a
QGranulation using water 62 b
Flemoxin Solutab 500 (commercial product) 45 b

A : Wholly uniform in color, substantially wilhout any precipitate.
b : A supernatant and a slight amount of a precipitate.

The tablets derived from the granules prepared using ethanol are still better in dispersibility after standing as com-
pared with thosa derivad from the granules prepared using water.

Test Example 5 (Disintegration test)

Test preparations A: Tablets produced in Example 1 to be mentioned later. B: Tablets produced in Example 7 to be
mentioned later. C: Tablets produced in Example 8 to be mentioned later.

Test method

Tha disintegration time evaluation was performed in distilled water at 20 + 1°C with 4 cycles per minute of basket
ascending and descending, using an apparatus prescribed in the Japanese Pharmacopeia (12th edition) under

Disintegration Test.
Test results

A: 1.13 minutes
B: 1.30 minutes
C: 1.02 minutes

The disintegration test results indicate that the test preparations A 1o C of this irvenfion each shows good disinte-
grahility.

EXAMPLE
Example 1

Water was added to saccharin calcium and the mixture was granulated by a conventional methed, followed by dry-
ing. sieving and sizing to give saccharin calcium granules not less than 150 um in particle size.

According fo the formulation shown below, micronized cefixima bulk substance, microcrystalline celiuloss, low-sub-
stituted hydroxypropylcellulose (L-HPC) and polyvinylpyrrolidone were weighed and mixed together, water was then
added, and the mixture was granulated. The granulation product was dried under flowing air at 40°C for 17 hours and
then sized using a 500-pm sieve. The granules sieved out wera mixed with magnesium stearate, light anhydrous silicic
acid, strawberry flavor and the above-mentioned grarwlated saccharin celcium according to the formulation shown
below, followed by compressing on a single-punch tablet machine to give fablets each having the specified weight.

Table 8
Micrortized cefixime bulk substance 448.9 myg (400 mg potency)
Microcrystalline cellulose (Avice™ PH101; Asahi Chemical Industry) [ 38.9mg

97
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Table 8 {continued)
L-HPC (LH-21; Shin-Etsu Chemica) * ' 38.9mg
Folyvinylpyrrolidone (Kollidon™ 30; BASF) 49mg
Light anhydrous silicic acid {Aerosil™; Tomita Seiyaku) 1.2mg
Magnesium stearate S9mg
Saccharin calcium {not lass than 150 um in panticla size) 20.0 mg
Strawberry flavor 7.5mg
Total 566.2 mg

Example 2

Saccharin calcium and light anhydrous silicic acid were mixed together in a ratio of 20:1 and then water was acided.
The resultart mixture was granulated by a conventional method, followed by drying and sizing to give a granulated mix-
ture of saceharin calgium and light anhydrous silicic acid (75-500 um in particle size).

Then, tablets were produced following the pracedure of Example 1 except that 21 mg of the above granulated mix-
ture was used in lieu of 20 mg of saccharin calcium (Example 1, Table 8).

Example 3

Saccharin calcum and hydrated silicon dioxide were mixed 1ogether in a ratio of 20:1 and then water was added.
The resultant mixture was granulated by a conventional method, followad by drying and sizing to give & granulated mix-
tura of saccharin calcium and hydrated silicon dioxide (75-500 um in parficle size).

Then, tablets ware produced following the procedura of Example 1 except that 21 mg of the above granulated mix-
ture was used in liew of 20 mg of saccharin calcium {(Example 1, Table B).

Example 4

Tablets each containing 400 mg {potency) of cefixime were produced in the samae manner as in Example 1 axcept
that L-HPC of Example 1 (Tabla 8) was replaced by the same amount of croeslinked polyvinylpyrrolidone (Kollidon™ CL;
BASF).

Example 5

Tablets each containing 400 mg (potancy) af cefixime were produced in the sama mamner as in Example 1 except
that polyvinylpyrrolidone of Example 1 (Table 8) was replaced by the same amount of hydroxypropylceliulose (HPC-L;
Nippon Soda).

Example 6

Tablets each containing 400 mg {potency) of cefixime were produced in the same manner as in Example 1 except
that polyvinylpyrrolidone of Example 1 (Table 8) was replaced by the sama amount of hydroxypropyimethylceliulose
(TC-5A™; Shin-Etsu Chemigal).

Example 7

According to the same formulation as that shown in Example 1 (Table 8), micronized cefixime bulk substance,
microcrystalline cellulose, L-HPC and polyvinylpymolidone were weighed and mixed together, 50% aqueous ethanol
was added, and the mixture was granulated. The granufation product was dried under flowing air at 40°C for 17 hours
and then sized using a 500-um sieve. The granules sieved out were mixed with magnasium stesrate, light anhydrous
silicic acid, strawberry flavor and the granulated saccharin calcium prepared in Exampla 1 (not less than 150 pm in par-
licle size) and the resultant mixture was compressed on a single-punch tablet machine to give tablets having the same
composition as that in Example 1 (Table 8).
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Example 8

According to the formulation shown below, cefdinir-containing tablets were produced in the same manner as in

Example 7.
Table 9
Micronized celdinir butk substance 306.8 mg (300 my potency)
Microcrystalline cellulose (Avicel PH101) 28.2mg
L-HPC (LH-21) 292 mg
Polyvinylpyrrolidone {Kollidon 30) 3.7mg
Light anhydrous silicic acid (Aerosil) 0.9mg
Magnesium steéarate 4.4 mg
Saccharin calcium {not less than 150 pm in particle size) 15.0 mg
Strawberry flavor 56mg
Total 394.8 mg
Claims

1.

10.

A p-lactam antibiotic-containing tablet which comprises 60 to 85% by weight of a p-lactam antibiofic, 1 to 10% by
waight of low-substituted hydroxypropylcaliulose and/or crosslinked polyvinylpymrolidone &6 a disintegrator and 0.5
to 2% by weight of a binder per tablet.

A tablet as claimad in Claim 1, wherein the binder is polyvinylpyrrolidone, hydroxypropylceliulose or hydroxypropyl-
methylcellulose.

A tablet as claimed in Claim 1 or 2 which further comprises 0.5 to 15% by weight of a synthetic sweetener and/or
a granulated synthetic sweetener.

A fahlet as claimed in Claim 3, wherein the synthetic swestener or the granulated synthatic sweetener has an mean
particle size of not less than 150 pm.

A tablet as claimed in Claim 4, wherein the synthetic sweetenar or the granulated synthetic sweetener is not less
than 150 pm in particle size.

A tablet as claimed in Claim 3, wherein the grarwlated synthetic sweetener comprises a synthetic sweetener, and
light anhydrous silicic acid and/or hydrated silicon dioxide.

A tablet as claimed in any of Claims 1 to 6, wherein the g-lactam antibiotic is cefixime or cefdinir.

A tablet as ¢claimed in Claim 7 which cortains 400 mg potency of cefixime, the tablet weight being not greater than
650 mg.

A tablet as claimed in Claim 7 which contains 300 mg potency of cetdinir, the tablet weight being not greater than
450 mg.

A method of producing p-4actam antibiotic-containing tablets which comprises admixing a synthetic sweetener
and/or a granulated synthetic sweetener, optionally together with one or more other additives, with a granulation
product prepared from the g-lactam antibiotic, disintegrator and binder specified in Claim 1, optionally together with
one or morg excipients, by using ethanol, isopropyl alcohol or an aqueous sofution o ethanol or iscpropyl alcohol,
and then iableting tha resulting mixture,

10
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(87) Abstract

A plensant tasting, effervescent cold/allergy medication is providsd in a solid tablet form. Bitter t2sting decongestants, antihistamines,
antitussive and cxpoctorants arc cffectively taste masked using a magnesivm trisilicate/fumed silica adsarbate which is undetectable during
dissolution in the month yet provides a high degree of drug bicavailability when it reaches the acidic conditions of the stomach.
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et. al. teaches and discloses an effervescent
tablet for the oral administration of a wide
variety of drugs and other active pharmaceutiéal
agents. The tablets are dissolved in the mouth
and the active agent ¢of choice is
microencapsulated for dissolution and absorption
in the stomach. The microcapsules allegedly
provide a taste-masking function for bitter-
tasting drugs. However, the tablet must not be
chewed or c¢rushed within the mouth since this
would cause a rupture of the microcapsules and a
release of the actives therein which would result
in a bitter, unpleasant taste and a drawback to
patient compliance. Moreover, microencapsulated
drugs tend to have slow and unpredictable release
profiles.

It is an cobject of the present invention to
provide an orally administered effervescent
medication for the relief of cold, sinus and
allergy symptoms that is both pleasant tasting and
rapidly disintegratable for enhanced drug
biocavailability. It is a further object of the
present invention to provide a solid dosage form
of medication that provides a pleasant
corganoleptic mouthfeel through the effervescent
disintegration thereof and also taste masks
otherwise bitter tasting drugs which are readily
available for absorption into the system.

summary of the Invention

The present invention provides a pleasant
tasting, organoleptically pleasing medication for
the relief of colds, sinus and allergy by taste-
masking a bitter-tasting pharmaceutical such as a
decoqgestant, antihistamine and/or expectorant by
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adsorption of the drug(s) onto a complex silica
adsorbate and combining the resultant mixture with
a carbonate-acid effervescent system.

D il iption

Decongestants, antihistamines and
expectorants are generally bitter tasting chemical
compositions that must be encapsulated or taste-
masked in some fashion when orally administered in
order to allow them to pass through the mouth
undetected for dissolution and absorption in the
stomach. The prcblem with most attempts by the
prior art to do this is that they also hamper the
release of the drug and hence its bicavailability
to the system which delays any relief provided
thereby. The present invention comprises
adsorbing any or all of the bitter tasting drugs
onto a complex magnesium trisilicate and then
mixing the drug carrier system thus formed with an
effervescent component comprised of a carbonate-
acid reaction system which is then dried and
tableted for oral administration.

Complex magnesium trisilicate adsorbates are
well known in the art and both their composition
and method of preparation are clearly set forth
and described in United States Patent No.
4,581,232 to Peters et. al. and U.S. Patent No.
4,711,774 to Denick et. al., both of which are

-hereby incorporated by reference. The trisilicate
powder is comprised of many flake-like masses
which hold the active drug within interstitial
crevices. By containing the drug in this manner,
the adsorbate acts to render bitter tasting drugs
tasteless in liguid, tablet and chewable dosage
forms which then become readily bicavailable when
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the adsorbate reaches the lower acid pH of the
stcomach. The drug adsorbate by itself however,
does not possess a particularly pleasant taste or
mouthfeel that would appeal to children or adults
for that matter.

It has been unexpectedly and surprisingly
found that by combining the complex magnesium
trisilicate with a fumed silica such as Cab-o-
511®, Cabot Co., Boston, Massachusetts the bitter,
bad tasting drugs such as antihistamines and
decongestants can be placed within a readily
disintegratable vehicle such as an effervescent
tablet. As the tablet effervesces in the mouth,
the drug is released for swallowing in a form that
is highly bicavailable for later absorption in the
stomach but taste-masked so as to inhibit the
perceptior of the bad tasting actives prior to the
drug being swallowed. It is readily absorbed in
the stomach as the lower pH environment breaks the
complex down.

The drugs of interest are first adsorbed onto
the flake-like structures of the magnesium
trisilicate by mefhods known in the art (see
Peters et. al. ‘232). Prior to drying however,
fumed silica that is commercially available as
Cab-0-51i1® EHS is added and mixed until granules
are formed. The adsorbate, comprised of the
flaked magnesium trisilicate, the drug disposed
therein and the fumed silica disposed thereon is
dried to a LOD of not more than 2.0%. This
adsorbate serves as the active component about
which the effervescent tablet is made.

The drug adsorbate is then combined with an
effervescent disintegration agent which dissolves
rapidly and completely once the tablet is placed
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within the patients mouth without the need for any
chewing or voluntary muscular contraction such as
sucking. The effervescence is generated by a
combination-of an alkali metal salt of bicarbonate
or carbonate with an edible food grade carboxylic
acid that produces a chemical reaction when the
composition contacts the water compenent of saliva
in the mouth. This reaction generally results in
the release of carbon dioxide gas which produces
the fizzy or bubbly sensation of effervescence.

" Suitable alkaline earth metal salts of bicarbonate
include sodium bhicarbonate, sodium carbonate,
potassium carbonate and bicarbonate, calcium
carbonate and bicarbonate and the like. Suitable
food grade acids include citric acid, tartaric
acid, malic acid, adipic acid, fumaric acid,
succinic acid and mixtures thereof. Preferably,
the effervescent composition of the present
invention will be comprised of a mixture of sodium
bicarbonate and citric acid.

The combination of the drug adsorbate and
effervescent composition provides for an oral
delivery system for otherwise bitter tasting
medicaments that is both pleasant tasting and
organoleptically pleasing due to the release of
gas by the chemical reaction. Generally, the
carbonate and acid are mixed and employed in
amounts that will release about 20 ces. to about
"120 ces. of gas per tablet. Additional
sweeteners, . flavors and the like may also be added
in order to make the tablet even more pleasing to
the taste and as additional aids in the taste
masking of the bitter tasting drugs.

Whereas, the delivery system of the present
invention may be used to taste mask and deliver
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tablet and from ahout 50 mg. to about 200 mg. per
tablet, respectively.

The magnesium trisilicate composition is
comprised as set forth in the Peters et. al. “232
patent and is combined with the fumed silica in
approximately a 1:1 ratio of trisilicate/silica on
a weight basis, respectively. The bicarbonate or
carbonate salt and acid are also combined in
approximately a 1:1 to approximately a 4:1 weight
ratio to ensure a complete effervescent reaction
during administration.

In general, the amount of carbonate
salt/carboxylic acid composition used in the
formation of the tablets of the present invention
will comprise from about 5% to about 90% by weight
of the entire tablet composition. Preferably, the
effervescent reactants will combrise from about
15% to about 30% by weight of the total weight of
the tablet and most preferably in an amount of
from about 20% to about 25% by weight of the
composition.

The amounts of effervescent composition
employed should be enough to create a distinct
fizzing or bubbling sensation within the mouth as
the tablet disintegrates. To provide an adequate
sensation in this manner, the amount of
effervescent material should provide from about 10
ccs. to about 100 ccs. of carbon dioxide gas per
tablet, and preferably, from about 20 ccs. to
about 40 ccs. of gas per tablet.

The adsorbate/effervescent cold/sinus tablets
of the present invention will preferably also
include sweeteners, flavors, colorants, binders,
fillers, lubricants, tabletting agents and the
like to aid in the taste masking and the tablet
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formation process.

Suitable sweeteners include those sweeteners
both natural and artificial well known in the art
such as monosaccharides, disaccharides and
polysaccharides such as xylose, ribose, glucose,
mannose, galactose, fructose, dextrose, sucrose,
maltose, partially hydrolyzed starch or corn syrup
solids and sugar alcohols such as sorbitol,
xylitol, mannitol and mixtures thereof. These may
be utilized in amounts from about 5% to about 30%
and preferably from about 5% to about 20% by
weight of the tablet composition. Water soluble
artificial sweeteners such as saccharin and
saccharin salts such as sodium or.calcium,
cyclamate salts , acesulfame-K, aspartame and the
like and mixtures therecf may be utilized in
amounts from about 0.001% to about 5% by weigh of
the tablet compesition.

Flavorants may also be added to enhance the
overall taste perception and these include both
natural and artificial flavors, mints such as
spearmint, peppermint and menthol, vanilla,
artificial vanilla, chocolate, artificial
chocolate, cinnamon, various fruit flavors, both
individual and mixtures thereof may be utilized in
amounts of from about 0.5% to about 5.0% by weight
of the total weight of the final tablet
composition.

Colorants useful in the present invention
include pigments which may be incorporated in
amount up to about 6% by weight of the
composition. A preferred pigment, titanium
dioxide, may be incorporated in amounts up to
about 1%. Also, the colorants may include other
dyes suitable for food, drug and cosmetic
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The “dissolution performance™ of a tablet, as used hercin
with respeet w0 irbesarian, refers w0 the weight % of
irbesartan, based on the total weight of irbesarian coniainecd
in the tablet, which dissolves within 30 minuies uncder the
following conditions: using a 1ablet having a total weight of
from 1350 10 600 mg 2nd 3 USP Apparstus 2. placing the
tablet in 1000 mi. of 0.1 N hydrochloric acid at 37° C., with
a paddle speed of 30 rpm, and measuring the amount of
irhesartan dissalved (especially, using UV at 244 om or,
when hydrochlocothiazide is also present. wsing 1PLC,
wavelength 272 nm) at 30 minutes. (If desiced, the progress
ol dissolution may also be monitored at various time poinis.)

The ~dissotution performance™ of a tablet, as osed herein
with respect to a divretic (preferably, hyvdrochlorothiazide),
refers 1o the weight 7% of diuretiv, based on the 1o1a] weigh
ol diurctic contained in the 1ablel, which dissolves within 30)
minutes wiler the conditions deseribed above for ircbesenan
dissolution. The dissolution performance for the diuretic
prelerably mecets the USP dissolution specification for the
diurctic (for hydrochlorothiazide, greater than 60% dissolu-
tion at 30 minwies). The dissolution performance of a tablet
cumtaining hydrochlorothiazide is most preferably such that
about Y0%: or greater of the hydrochlorothiazide is dissolved
al 30 minutes.

The diuretic” employed in a composition of the present
invention may be any suitable divrctic, or combination of
two or more divretics, such as hydrochlorothiazide.,
bendroflumethiazide, henzthiazide. chlorothiazide,
chlorthalidone, cyclothiazide, bydrofluniechiazide,

methyelothiazide, metalazone. polythiazide, quinethazone,

and trichlormethiazide. Preferably, the diuretic is hydrochlo-
rothiazide.

The diluent™ employed in a composition of the presem
invention may be one or more compounds which are capable
ol providing bulk 10 obtain a desired tablel mass. 1 is
duesirable to employ 1he diluent in an amount at the jower end
of the weight range for the diluen. Preferred dilvents are
inorganic phosphates such as dibasic caleium phosphale:
sugars such as lactose hydrous or lactose anhydrous; and
cellubose or cellulosse derivatives such as micracrystalline
cellulose,

The “binder™ employed in a compusition of the present
invention may be one or more compounds which are capable
ol facilitating granvlation of the irbesartan andfor dieretic
into larger. denser. andfor more [ree-flowing particles. Pre-
terred binders are alginic acid (most preferably employed in
ihe ranpe of 2-5% by weight) or sodivm alginale (most
preferably emploved in ibe range of 2-3% by weight);
celfulose or cellulase derivatives such as carhaxymethyleel-
lulese sodium (most preferably employed in the eange of
2-65 by weight), cthylcellulose (most preferably employed
in the range of 2-3% hy weight), hydroxyethyl cellulose
{most preferably employed in the range of 2-5%4 hy weight),
hydroxypropyl cellulose (most preferably employved in the

range of 2-65% by weight). hydroxypropyl methyleellulose s

{maosi prelerably emploved in the range of 2-5% by weight),
or methyleelulose (most preferably emploved in the range
ol 2-6% by weight): gelatin (most preferably emploved in
the range of 2-(0% by weight): pavidone
(polyvinylpyrrolidoae, i.c., 1-cthenyl-2-pyrrolidinone
homopolymer) (c.e., povidone K-30) (mast prelerably
c¢mployed in the range of 2-207% by weight); or starch (most
preferably employved in the range ot 5-20% by weight) or
pregelatinized starch (most prelerably employed in the range
of 2=20, such as 5-20% by weight).

The “disintegrant™ employed in a composition of the
present invenlion may be pne or more compounds which are

m

4

capable of facilitating the break up of a tablet prepared [rom
the composition when placed in contact with an agueous
medivm. Preferred disimegranis are alginic acid (most pref-
crably employed in the range of 2-5% by weight) or sadium
alginate {most preferably employed in the range ol 2.5-10%
by weight): cellulose ur celiulose derivatives such as car-
hoxymethyleellulose sodium {most preferably employed in
the range of 2-6% by weight), microcrystalline cellulose
(mast preferably employed in the range of 5-15% by
weight), powdered cellulose (most preferably employed in
the range of 5-15% bhy weight). or croscanmellose sodium
(cross-linkedt polvmer of catbuxymethyleellulose sodium)
{most preferably employed in the range ol 2-5% by weight):
crospovidone (cross-linked bomopolymer of N-vioyl-2-
pyrrolidinone, je.. cross-inked $-ctheny)-2-pyrrolidinone)
{masst preferably employed in the ranae of 2-3% by weight):
pregelatinized starch (mos! preferably employed in the range
of 5-10% by weiglu), sodium starch glveolate (most prol-
crably ¢mployed in the range of 2-8% hy weight), or starch
(most preferably employed in the range of 3-15% hy
weight).

The “antisdherent™ employed in a composition of the
present invenlion may be one or more compounds which are
capable of reducing the stickiness of the formulation, for
exanmple, prevenling adherence to metal surfaces. Preferred
aniadherems are silicon-containing  compounds such as
silicon dioxide (most preferably emploved in the range of
0.25-3% (svch as (L5=2 or 2.5 1o 3.0%) by weight), mag-
nesium trisilicate (most preferably emploved in the range of
0.5-2% by weight), ortale (most preferably employed in the
range of 1-5% by weight).

The “lubricant™ employed in a composition of the present
invention may be one or more compounds which are capable

- of preventing tableting problems, such as thuse relating 10

[
el

the release of a 1ablet prepared [rom 1he composition from
the apparatus on which il is formed, for cxample, preventing
adherence 10 the Face of the upper punch (pickiog) or lower
punch (sticking) of a wbleting apparaws. Preforred Jubri-
cants are fatty acids or Fatty acid derivatives such as calcium
stearate (most prelerably employed in the range of (0L5-2%
by weight), glvceryl monostearate (most preterably
emploved in the runge of 035-2% by weight). glveervt
palmitostearate (most preferably employed in the range of
0.5-2% by weight), magnesivm stearale (most prelerably
employed in the rmnge of 0.2-25 by weight), sodium laworyl
sullaie (most preferably employed in the range of 1-2% by
weight). sotium stearyl fumarate {most prelerably employed
in the ranye of 0.5-2% by weight), zine stearale (most
preferably employed in the range of 0.5-1.5% by weight) or
stearic acid (mast preferably employed in the range of 1-3%
by wcight): hydrogenated vegetable ail {most preferably
cmpleyed in the range of 1-5% by weight): polvalkylene
glvcols such as polyethylene glycol (most preferably
cmploved in the range of 1-5% by weight); sodium benzoate
(most preferably employed in the range of 2-5% by weight);
or 1alc (most preferably emploved in the range of 1-5% hy
weight).

The =surfactani™ employed in & composition of the
present invention may be one or more compounds which are
capahle of improving the weiting of the tables and/or
enhancing dissolution, Prelerred surfactants are sudium lau-
ryl sullate (mast preferably emploved in the range of
0.2-6% hy weight), and poly(oxyecthylene).poly
(oxypropylene) block co-polymers such as polaxamers,
especially poloxamer 188 (most preferably employed in the
ranae of [6% by weight).

“The “coloring agem™ {(or “colorant™) employed in a com-
pasition of the presemt invention may be one or more
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compounds which impan a desired color lo 4 tablet prepared
frum the composition. Addition nf a colering agent may be
used, for example, so that tablets of different poiencies may
be easily distinguished. Preferred coloring agents are ferric
vxides, which are universally accepted.

As van be seen lrom the above, & single compound may
perform twe or more [unctions. Calenlation of weight per-
cent is prelerably on the basis ol the primary function of a
compuund in a given composition. The present composi-
tions preferably consist essentially of, mast preferably, con-
sist ol the above-deseribed components.

Preferred Compositions

Preferred compositions of the present invention contain
one or more of the fullowing components in the indicated
canceniration range (% by weight): irbesartan, 2010 60 (e.p..
25 10 60). such as 30 to 60, most preferably. 30 1w 50,
vspecially about 50%; diuretic. 2 to 20, mast peeterably 2 10
17. especially 4 10 9%; diluent, 1 10 70, maost preferably 1 1o
6l). especially 1 10 40%.; binder, § to 20, most preferably 3
v 15%; disinicgeant, 4 10 8, most preferably about 5%;
antiadherent, 0.25 w0 5.0 (such as 0.25 1o 1.5, most
preferably 0.7 to 0.8%, for example, when a diureiic is
present or 2.5 1o 3.(¥%, [or cxample, when a diuretic is not
present); lubricant, 0.5 1 1.5, most preferably abou 19%: and
surfactam, 1 1o 3. most preferebly, about 3%.

The fotlowing tables reciie prelerred compositions of the
present inventiun which produce 1hlets of especially high
quzlity and superior performance. Table A recites preferred
compusitions containing irbesartan: Table B reciws pre-
terred compositions containing, ithesartan in combination
with a divretic,

TABLE A

Concenimtion
Prelermed Tygredienr Conpencel Range (7 wiw)
ithesartan nctive drug H-30
lactose hydioes diluent 1-10
miciociystaliing cellulone diluent -0
(e Avicel ® P 1021
pregelatinized starch bindei 10-20
(e.p.. Starch & 1500°)
croscarmclilose vodium disinteginnt -3
(... Ac-Di-Sol b’ )
poloxamen” especially surlhciant 1-6
poloxamer N8
{e... Phmonic ® Fox*)
silivon dioxide ontiad herent .25-50
(e Svioid ® 244') 025 w1
13
especially.
2510 30
magnesium stearie lubricant N.3-|.5
TOTAL 100

"Optional. but preferred. component.

"lhese exemplary compounds may he used as desired thioughout this
specificition s approptiste, For exuample, Stacch 8 1500 may be used as
desired wherever prepelalinized starch appears in this specificution,

In the ahove compositions of Table A, the combination of
magnesium stearate and silicon dioxide provides a superior
lubrication effect while minimizing anv decline in t1ablet
dissolution performance; the intragranular:extragranular
placement ratio of the disintegrant croscarmellose sodium is
superior (.., 1:1); and the poloxamer surfactanl improves
the aqueous grapwtation of irbesartan (which is
hydrophobic), easex 1he ejection of tablets after compressien
amd aceelerates the dissolution of the irhesartan active agent.
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TABLE B

IRBESARTAN [N COMUINATION WIT1l DIUREITC

Concenimlion
Prefersed Ingredient Component Range (TF wiw)
ithesartan aclive drug =30
hydmchlorothiazide dinretic. active 320+
drug
Inctose hydrous diluem -0
miviocrystalline celiulose diluent 10-20
(e, Avicel w2 1PH 102)
cioscammellone sodiom disintepmnt -0
(e.p.. Ac-Di-Sol @)
pregelatinized sarch binder 10-20
(e-o.. Swsch ® 1500)
silicon dioxide
fe.p.. Syloid 6 244) antindhe: ent 0.5-1.0
magnenium sicarntc Ivshricant 0.5-1.5
TOTAL 100

“The coneenintion of hydrochlorothiazide ¢an vary acconding to the hydro-
chlorothinzide potency sought in the combination tablet, which preferably
ranges from 6.25 mg to 15 mg per tablet.

The compositions of Tables A and B preferably also
contain 0.08 10 0.12% by weight ferric oxide, red and 008
10 (L12% by weight ferric oxide. vellow as a colorant.

Methods of Manulacture

‘Tablets may be prepared from the present cumposilions
by any suilable muethod lor forming tablets. Prelerably,
tablets are prepared from the present compositions by a wet
granulation process. An exemplary such method comprises
the following sieps:

(a) preparing an intragranular composition by:

(i) mixing the irbesanan, divretic (for combined tablets),

a portion of the diluent (preferably, from about 5 o
about 8% by weight of the total diluent). o portion of
the disintegrant (preferzbly, from aboul 50 to about
0% by weight of the total disintegrnai). the binder,
and, optionally, a portion of the amiadherent
(preferably, from about 500 1o about 80%% by weight of
the total antiadherent). to form a powder blend and.
optionally, sizing 1he blend (c.g.. milling the blend to
break up aggregates);

(i) re-mixing the blend,

(ii1) granulating the blend with a granulating uid, pret-
erably water and/or an agueous solution of the
surfaciant, 1o form granules (e.g.. using a high shear
mixer/eranulator);

(iv) drying the granules (c.p., in un oven or, preferably, in
a fluid bed dryer); and

(v) sizing the dried granules (cg.. by milling or
sereening);

(b) preparing a mixture of the sized granules of step (a)(v)

with an cxtragranular composition by:

(i) mixing the remainder of the diluent, the remainder of
the disintegrant, the antiadherent or the remainder of
the antiadberent, and. optionally. the coloring apent,
where one or more of these may be pre-blended, sized
{e.2.. milled 10 break up aggregates) and re-mixed prior
1o this siep, with the sized granules from step (a)(v) 1o
form a granule blend; and

{ii) mixing the lubricant with the granule blend; and

{¢) compressing the mixture from step (b)(ii) to form
tahlets (for cxample, employing a tablet press),

The solid sarting materials of the present compositions
are preferably sereened prior 1o use. The weight raliv of
water (prelerably, purilied water. USP or water [or injection,



