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LAURA MICHELSEN NI1O, mayor y vecina de esta ciudad, identificada como 
aparece al pie de mi firma, actuando como apoderada de la sociedad SCOLR PHARMA, 
INC., sociedad .constituida y existente de conformidad eon las leyes de los Estados Unidos 
de America, con domicilio en la ciudad de Washington, Estados Unidos de America, 
procedo a dar repuesta al oficio No. 2113 notifleado por fljación en lista el veinte (20) de 
febrero de dos mil nueve 2009), dando contestaoión a la oposición presentada por la  
sociedad PROCAPS S.A., on contra de la solicitud de registro de patente de la referencia: 

1. PATENTM3ILIDAD DE LA SOLICITUD 

1.1 En el eserito de oposición,, se expone que la presente solicitud carece de aitura 
inventiva con base en los documentos D1:US6548083 y D2:US5 100675. 

1.2 Ahora bien, el articulo 14 de la Decision 486 de la CAN consagra lo siguiente: ’Los 
palses miembros otorgarÆn patentes para las invenciones, sean de producto o 
procedimiento, en todos los campos de la tecnologia, .siempre que sean nuevas, 
tengan nivel inventivo y sean susceptibles de aplicación industrial". Asi las cosas, 
las invenciones objeto de patente deben ser nuevas y tener nivel inventivo. 

1.3 El opositor se refiere a que la materia descrita en la anterioridad Dl, el activo puede 
comprender ibuprofeno, tal como se indica on la columna 18, linea 56. AdemÆs, 
indica que la anterioridad Dl define que la forma comprende una matriz polmierica 
on la que el activo es dispersado o disuelto, que ademÆs comprende tin polimero 
soluble en agua y un poilmero insoluble y opeionalmente excipientes no 
polimericos con un peso molecular de menos de 10,000 gramos por Mol, y donde 
los medios de adiciOn para retardar su entrega comprende una banda de material 
insoluble al agua. 

Como tal diferimos eategOricamente, dado que la intenciOn de la presente solicitud 
no es proteger el ibuprofeno como tal, sino una forma oral fimiiacØutica sOlida para 
la administraciOn oral modificada de ibuprofeno donde la tableta tiene una bi-
funcionalidad de liberación inmediata de ibuprofeno dentro de las 2 horas seguido 
por la una liberaciOn constante relativa de ibuprofeno por 8 boras, por lo que se 
puede expresar como una dosis de ibuprofeno de liberaciOn inmediata-extendida. 
Por lo mismo, la materia aill expuesta por el opositor no es comparable con la 
presente. 

Efeetivamente, la anterioridad Dl expuesta por el opositor se refiere es a una 
composiciOn que tiene una matriz polimerica que se disuelve en contacto con los 
fluidos gÆstricos. Segtn dicha anterioridad Dl, la matriz polimØrlea puede ineluir 
HPMC y MCC, sin embargo hay una "banda" airededor de la matriz politnØrica del 
material insoluble al agua. Contrario a ello, la presente solicitud reivindica es una 
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forma farmacóutica que comprende HPMC, MCC y un aditivo de formulaciOn inerte 
que estÆ disperso en el polimero, como diferencia fundamental. 

Son tan diferentes las formas farmacØuticas alil comparadas, que la forma de 
dosificación ilustrada en la anterioridad Dl se refiere es a una forma de liberación  
solo extendida constante, y no como una eombinación de liberación inmediata-
extendida, tal como la ilustrada en la presente solicitud. 

Por ello, la presente solicitud no puede ser comparable con este documento Dl, ya 
que los problemas a solucionar son distintos y por lo tanto, son formas 
farmacuticas disthtas, y nunca sea obvio ci ilegar de manera evidente a la 
formulaciOn aqul descrita a partir de una propuesta que intenta solucionar una 
eondiciOn diferente, la liberaciOu sOlo extendida constante respecto a la liberación 

__-inmediata-extendida de la presente solicitud. 

1.4 Por otra parte, el opositor hace referencia al documento D2. Respecto a esta 
anterioridad D2, ci opositor define que alli se revela una composiciOn que 
comprende celulosa microcristalina., lactosa, estereatb de magnesio y Æcido estearico 
entre otros, para establecer una liberaciOn sOlo extendida controlada de un activo tal 
como ibuprofeno que inciuye un polimero con medios que comprende celulosa 
microcristalina, silice, estearato de magnesio, Æcido esteÆrico, lactosa,, almidón pre-
gelatinizado, fosfato dicÆlcico o una combinaciOn de cualquiera de los mismos, 
donde la forma farmacOutica de D2 estÆ desarrollada para retrasar o retardar su 
liberación. Nótese, que el mismo opositor hace referencia en an escrito a que la 
anterioridad D2 se refiere es a una dosis desarrollada para retrasar o retardar su 
liberaciOn, diferente a la presente que se refiere es a una forma de liberación 
irunediata-extendida, por ello 

la 

presente solicitud se titula y reivindica es una forma 
frm4ceut1Qa. de.ibuprofeno de hberaciOn modificada 

Dicha anterioridad D2, tampoco es comparable con la presente solicitud. Por su 
lado, D2 se refiere es a una forma de dosificaciOn que comprende ibuprofeno, una 
cantidad efectiva de un antihistanilnico de loratadina y una cantidad efectiva de un 
descongestionante tal como pseudoeferdrina. Segimn esta anterioridad D2, la tableta 
comprende un niicleo y una cubierta donde el m’icieo puede comprender ibuprofeno, 
HPMC y MCC, y donde la cubierta comprende en los tres ejemplos expuestos en 
D2 un activo de loratadina y IIPMC/PEG. 

Esta anterioridad D2 difiere a tal punto de la presente solicitud, al igual que Dl, que 
revela es una forma farmacØutica de dosis de liberación sOlo extendida, no de 
inmediata-extendida liberaciOn como silo hace la presente solicitud, y no puede 
tampoco ser el objeto comparable o deducible dado que D2 se refiere es una tableta 
con un n4c1eo y una cubierta, mientras que la presente invenciOn se refiere es a una 
tableta de composiciOn uniformemente dispersable. 

1.5 Por consiguiente, un primer objeto de la presente invenciOn es proporcionar una 
forma farmacØutica de dosis de liberación modificada, que comprende una tableta 

__uniformemente dispersable adecuadÆ para iiberación de la dosis de ibuprofeno en 
proporciones, de manera inmediata inicialmente para proveer despuOs una dosis de 
liberaciOn extendida. Por ello, ninguna de las anterioridades expuestas puede ser 
comparable con la presente, pues no proponen una solución similar. 

1.6 Por lo tanto, atentamente solicito a� usted que se sirva declarar fundada la presente 
contestaciOn y continuar con el proceso de registro de la Patente de invención 
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denominada "FORMA FARMACEUTICA DE IBUPROFENO DE 
LIBERACION MODIFICADA". 

2. FUNDAMENTO DE DERECIIO 

Fundamento esta remisión en las normas legales siguientes: 

2.1 Numeral I del articulo 586 del Codigo de Comercio. 

2.2 Articulo 43 de la Decision 486 de la ComisiOn del Acuerdo de Cartagena. 

2.3 En las demÆs normas concordantes. 

3. PODER 

El Poder que nos faculta para actuar en representaciOn de la sociedad SCOLR PHARMA, 
INC. obra ya en ci expediente. 

4. NOTIFECACIONES 

Para efectos de notificaciones que por disposieiOn del articulo 50 del Decreto 01 de 1984 
debe hacer su Despacho, informo que mi representada y la suscrita recibiremos 
notifleaciones en la Secretarla de su Despacho o en mis oficinas de abogado situadas en la 
Calle 93B No. 12-48 piso 4, de la ciudad de Bogota D.C. 

De la Seæora Jefe, 

SCOLRJRESP-proaps/AML 
COLO286 0301 30846 

4w CLQQL 
LAURA M1HELSEN N111O 
C.C. No. 39.783.287 de UsaquØn 
T.P.A. 67.897 del C.S. de la J. 
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(57) ABSTRACT 

The present invention is directed to an active agent dosage 
form which is adapted for retention in the stomach and 
useful for the prolonged delivery of an active agent forniu-
Ia Lion to a fluid environment of use. The active agent dosage 
form is a polymer matrix that swells upon contact with the 
fluids of the stomach. A portion of the polymer matrix is 
surrounded by a band of insoluble material that prevents the 
covered portion of the polymer matrix from swelling and 
provides a segment of the dosage form that is of sufficient 
rigidity to withstand the contractions of the stomach and 
delay expulsion of the dosage form from the stomach until 
substantially all of the active agent has been dispensed. 
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PROLONGED RELEASE ACTIVE AGENT 
DOSAGE FORM ADAPTED FOR GASTRIC 

RETENTION 

This application is a con. of U.S. application Ser. No. 
09/131,923, filed Aug. 10, 1998, now U.S. Pat. No. 6,120, 
803, which claims priority from U.S Provisional Application 
Scm. No. 60/055,475, filed Aug. 11, 1997, which is incorpo-
rated herein by reference. 

FIELD OF THE INVENTION 

The present invention is related to the prolonged release 
of an active agent from a dosage form. More particularly, it 
relates to a an active agent dosage form adapted for retention 
in the stomach for a sustained period for delivering the 
active agent to a fluid environment of use. 

BACKGROUND OF THE INVENTION 
Controlled release dosage forms that provide for pro-

longed delivery of active agent formulations to the environ-
ment of use have found application for increasing numbers 
of active agents. However, with respect to pharmaceutical 
and veterinary active agent formulations, there has been a 
need not only to provide for prolonged delivery of the active 
agent overtime, but also to provide prolonged delivery of 
the active agent at a particular location or locations in the 
environment of use, such as in the stomach. 

Certain active agents are absorbed primarily from the 
small intestine. Generally, the time of passage of different 
particles through the small intestine does not vary 
significantly, and passage is generally independent of food 
intake and particle size. Thus, active agent dissolved in 
liquid, solid active agent dispersed in liquid and relatively 
larger delivery units of active agent, such as microcapsules 
and the hire, will traverse the length of the small intestine in 
substantially the same time frame, usually about 3-5 hours. 
For active agents that are not easily absorbed by the small 
intestine or that do not dissolve readily, the window for 
active agent absorption in the small intestine may be too 
short to provide a desired therapeutic effect. This fact often 
creates a need for frequent dosing of active agent in order to 
provide and maintain adequate levels of active agent in 
blood plasma. The need for frequent dosing presents com-
pliance problems and is often inconvenient for the user as 
well. 

Since it has been found difficult to alter the transit time of 
active agent through the small intestine, some emphasis has 
been placed on attempting’ to control the transit time of 
active agents in the stomach. Most active agents are not well 
absorbed in the stomach, but even in those instances where 
the active agent is not well absorbed, the continuous release 
of active agent in the stomach over a prolonged time period 
will dispense active agent over that same period of time to 
the small intestine whore it can be absorbed While there is 
a sound basis for such an approach, physiological charac-
teristics of the stomach and the digestive process have not 
allowed for much prior success, since the residence time of 
a particle in the stomach is only mildly dependent of food 
intake or particle sine. 

The physiological behavior of the stomach is usually 
determined by whether it contains food or is empty. Food is 
mixed and partially digested in the distal stomach (antrum). 
As the stomach undergoes contractions, partially digested 
material is discharged into the small intestine and non-
digested material is retropelled into the main part of the 
stomach for further digestion. In the fed state, non-digestible 

2 
morally able to leave the stomach. At the 
-e period the stomach enters the fasting 
a cycle called the interdigestive myoelec-
)r IMMC. 
n be considered to be divided into four 
1 is an approximately one hour period with 
2) phase 2 is about a forty minute period 
tentials and contractions that increase in 
Le; (3) phase 3 is a relatively short period, 
i about five to fifteen minutes, of intense 
amonly called the "housekeeper wave") 
mpties the stomach; and (4) phase 4 is a 
riod between the intense activity of phase 

mice of phase 1. The different phases move 
stomach to the terminal ileum over an 

to hour period as the cycle Is repeated. 
interrupted by the receipt of food by the 

tible to delay the emptying phase, phase 3,, 
fed state. However, it is not practical to 
1 the fed state over a long period of time. 
iced exists for a delivery device that can 
mcli for a significant period, whether in the 
, and deliver active agent to the stomach 
period of time. 
udies have been conducted in dog and in 
sizes of objects that would be retained in 

g the fed stage and also in the fasting stage 
present. Khosla and Davis, International 
’zaceudcs, Vol. 62 (1990), pages R9-Rll 
I a particle size less that 2 rum generally 
rig from the stomach of the dog. Non-
lets having sizes of 7, 11 and 13 mm in 
aptied from the human stomach, but the 
:s tended to remain in the stomach longer 
ized tablets. Tablets larger than 11 trim 
tied only during the IMMC. Davis et al., 
Research, Vol. 8, No. 10 (1991) has 

described retenticn of radio-telemetry capsules having a size 

40 
of 25x8 mm in tilte stomach of human subjects past phase 3 
of the IMMC. Tmmormaæs et al. Journal of Pharmaceu-
tical Sciences, Vol. 82, No, 8 (1993) has reported the mean 
resting pyloric diameter in humans as 12.8–7.0 mm. 
Accordingly, it I important that gastric retentive delivery 

45 
vehicles are adapted to disintegrate, dissolve or erode to 
sizes that permit veutual elimination of the vehicle without 
causing gastric o istruction. 

Various attem ts to provide active agent delivery devices 
that remain in the stomach for extended periods or time have 

so 

been described previously. For example, U.S. Pat. No. 
4,851,232 describes a hydrogel reservoir containing tiny 
pills having a Active agent core surrounded by a wall 
controlling delivery of active agent to the snbmach. The 
hydrogel swells i the storiacb to facilitate retention o the 

55 active, agent reservoir in the stomach over time. 
U.S. Pat. No. 4,871,548 describes a dosage form includ-

ing a mixture of, low and high number average molecular 
weight bydroxyjkopylmethylceliulose polymers and active 
agent that swellsl when in the stomach. 

60 U.S. Pat. No. 4,767,627 describes substantially planar 
devices formed of bioerodible polymer including active 
agent that may be compressed and folded for oral adminis-
tration and then released and unfolded in the stomach, where 
the devices are to be retained over an extended period of 

s time. The devices have a longest diameter of between 1.6 
and 5 cm. It is s ggested that as an alternative to incorpo-
rating the active agent into the device a controlled release 

material is not 
end of a digest: 
stage and begin, 
tric motor cycle 
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that completely 
short transitory 
3 and the quiese 

15 distally from tb 
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Consequently, a 
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active agent module, mechanically or osmotically driven, 
can be glued or tethered to the device. 

U.S. Pat. No. 5,443,843 describes a plurality of compress-
ible retention arms and an attached controlled release device 
which in the expanded form resists gastrointestinal transit. 
The system can have a collar or a belt for receiving and 
holding a active agent-containing, orally-administrable con-
trolled release device. In a fully expanded configuration for 
human use, the system is described as having minimum and 
maximum dimensions of 2.5 and 6.0 centimeters, respec-
tively. 

U.S. Pat. No. 5,007,790 describes a sustained release 
active agent dosage form in the form of a capsule or tablet 
that includes a plurality of hydrophilic water-swellable, 
cross-linked polymer particles that swell in the stomach to 
promote gastric retention and permit gastric fluid to pen-
etrate the particles to dissolve active agent and deliver it to 
the stomach in the solution state The particles are indicated 
to retain their physical integrity over the dosing period. 
Initially sized particles, indicated to be preferably spherical, 
are disclosed to be in the range of 50 mn to 2 mm, swell to 
a size of about 3 mm. A plurality of particles are packed into 
a capsule for administration to a patient. 

U.S. Pat. No. 5,582,837 describes a dosage form similar 
to that of U.S. Pat, No. 5,007,790, without the use of a 
cross-linked hydrophilic polymer. The particles are 
described as slippery and soft, preferably spherical, and 
having dimensions on the order of 6 to IS mm in the swollen 
state. The particles can be packed into capsules containing 
7-25 spherical particles, depending on the size, or formu-
lated into tablets that contain from 2-25 spherical particles 

The use of albutoin-cross-linked polyvinyipyrrolidone 
bydrogels to deliver flavin mononucleotidc to dogs has been 
described by Park et al. in Journal of Controlled Release, 
Vol.19 (1992) pages 131-134. The bydrogela were main-
tained in the stomachs of dogs for extended periods, even in 
the fasted state. Gels with a glassy core tended to remain in 
the stomach longer than hydrogels without the glassy core. 
Control of the size of the core was attempted by adminis-
tration of water in the stomach. While it is possible to control 
the dimensions of the hydrogel in the dry state, controlling 
the size of the glassy core within the bydrogel after admin-
istration to a subject by addition of water is not suitable for 
fabrication of a dosage form that can routinely and control-
lably be retained, in the stomach of a subject over a pro-
longed period of time. 

While it is important that the delivery device be adapted 
to remain in the stomach for a prolonged period, it is also 
important that the device deliver active agent in a controlled 
manner. Delivery systems, such as those described below, 
are representative of the many different systems have been 
suggested for such controlled delivery of active agents over 
a prolonged period of time. 

For example, U.S. Pat. No, 4,290,426 to Lusted et al 
describes a cylindrical dispenser for releasing a beneficial 
agent into a fluid environment at a rate that is governed by 
the fluid induced relaxation of a polymeric agent contained 
within the dispenser. The cylindrical dispenser includes an 
impermeable container that has within it a reservoir and a 
passageway from the reservoir to the exterior of the con-
tainer. The reservoir contains a polymer and a beneficial 
agent. The polymer imbibes fluid from the environment and 
thereby undergoes relaxation, releasing the beneficial agent 
from the device. The amount of agent released is dependent 
on the rate of relaxation of the polymer over time. 

Coated dosage forms have also been suggested for deliv-
ery of a controlled amount of a beneficial agent over a 

prolonged period of time. U.S. Pat. No. 5,256,440 describes 
a process for producing a film coated dosage form. A 
continuous groove is inscribed in a dosage form core. Alatox 
film is coated onto the core, the groove defining a fixed zone 

s and a detachable zone for the film. The detachable portion of 
the latex film detaches when it is exposed to the environment 
of use, thereby exposing a discrete portion of the dosage 
form core surface. The remainder of the film remains 
attached to the dosage form core. The exposed portion of the 

to dosage form surface erodes and releases active agent to the 
environment of use. 

Coated tablets for constant and prolonged active agent 
release are described by Conte eta! in J. Controlled Release, 
Vol. 26, (1993) pages 39-47. These GEOMATRIXTh Sys. 

15 tems are swellable matrices that are coated or tableted with 
polymeric barrier layers. Release performances of the sys-
tems are modulated as a result of the reduction of the 
releasing surface exposed to the dissolution medium by the 
polymeric barrier layer coatings As the extent of coating of 

20 the system’s surface is increased, the release kinetics of the 
system shift toward constant release. These systems are 
further described in U.S. Pat, No. 4,839,177 to Colombo et 
al. 

25 
U.S. Pat. No. 5,534,263, which is incorporated herein by 

reference, describes a dosage form useful for the prolonged 
delivery of an active agent formulation in the form of a. 
matrix having two or more insoluble bands on the surface of 
the matrix. The exposed surfaces of the matrix erode in a 
manner that creates additional surface areas to provide for 

30 prolonged release of an active agent formulation with deter-
mined release profiles. 

Additional oral, controlled-release dosage forms include 
elementary osmotic pumps, such as those described in U.S. 

35 Pat. No. 3,845,770, mini-osmotic pumps such as those 
described in U.S. Pat. Nos. 3,995,631, 4,034,756 and 4,111, 
202, and multi-chamber osmotic systems referred to as 
push-pull, push-melt and push-stick osmotic pumps, such as 
those described in U.S. Pat. Nos. 4,320,759, 4,327,725, 

40 4,449,983, 4,765,989 and 4,940,465, all of which are incor-
porated herein by  reference. 

Administration of acyclovir by sipped solution over a 
four-hour period has been described in & J. clin Phannac,, 
21, 459-462 (1986) to achieve an increased contact time 

45 with the human stomach and the gastrointestinal tract. The 
total amount of acyclovir absorbed was increased over that 
observed with administration of acyclovir tablets. The influ-
ence of food on gastric retention time and the absorption of 
acyclovir has been reported in International Journal of 

so Pharmaceutics, Vol. 38 (1987), pages 221-225. As reported 
there, compared to a lighter meal, the heavier meal slowed 
the rate of gastric emptying, prolonged small intestinal 
transit time and decreased’ absorption of the active agent. 

55 SUMMARY OF THE INVENTION 

As can be observed in the above-referenced patents and 
publications, devices have been described that provide for 
prolonged delivery of an active agent and retention in the 
gastric environment. However, there remains a continuing 

o need for improved systems for delivering an active agent to 
the gastric environment over a prolonged period of time and 
in a reliable, controllable and reproducible manner. In 
particular, there is a need for sustained delivery devices that 
are to remain in the stomach, even during a fasting state in 

65 which IMMC is present, for a prolonged period, for example 
from about 4 hours to up to about 20-24 hours. Such devices 
should exhibit a combination of flexibility and rigidity so as 



a 

S 

Us 6,548,083 BI 
5 

not to be expelled from the stomach into the pyloric sphinc-
ter under fed or fasting conditions, and deliver active agent 
in a reproducible, controlled manner, over a prolonged 
period of time. 

Accordingly, the present invention is directed to a dis-
pensin device that will provide increased retention time of 
the device, in the stomach over conventional dosage forms. 
and release an active agent formulation in a reliably con-
trollable manner, and further that is easy and inexpensive to 
manufacture. 

In one aspect, the invention is directed- to an active agent 
dosage. form-for the prolonged delivery of an active agent to 
the stomach of a human or other animal. The dosage form 
includes an active agent and a polymer matrix formed of a 
mixture of a swetlable, water soluble polymer that expands 
when in contact with fluids in the gastric environment and a 
hydroaltractant, preferably water insoluble. The matrix is 
formed with a rigid or semi-rigid segment in which swelling. 
of the bydrogel is constrained to provide a rigid or semi-rigid 
section in the dosage form that facilitates the dosage form 
remaining in the stomach, of a subject over a prolonged 
period of time. In one embodiment, the rigid or semi-rigid 
section of the dosage form comprises one or more insoluble 
materials, typically exhibiting low water impermeability and 
formed as a band circumscribing a portion of the surface of 
the matrix, that along with the banded portion of the polymer 
matrix forms the rigid or semi-rigid segment of the dosage 
form: 

The aforementioned insoluble material or band (or bands, 
if more than one band is utilized) prolongs the period of time 
in which the polymer matrix retains its integrity in an 
expanded state and increases the residence time of the 
dosage form in the stomach. The band limits the transport of 
fluid into the portion of the polymer matrix which it sur-
rounds and provides the polymer matrix with enough rigid. 
ity to permit the dosage form to resist the compressive force 
of the contractions of the stomach during the housekeeping 
phase and remain 

in 

the, toniach for a significantly pro-
longed period. As the dosage form erodes in the stomach or 
as active agent diffuses from the matrix, active agent will he 
released and either absorbed by the stomach or passed from 
the stomach to the small intestine where it can be absorbed. 

In still another aspect, the active agent dosage form 
comprises (a) a therapeutically-effective amount of an active 
agent, (b) a polymer matrix in which the active agent is 
dissolved or dispersed, the polymer matrix including a high 
molecular weight, water-soluble polymer and a hydroattrac-
tant such as a water-insoluble polymer, and, optionally, 
nun-polymeric water-soluble excipients and polymers of 
molecular weight of less than 10,000 grams per mole, the 
polymer matrix having an outer surface for exposure to the 
environment of use, and (c) a band of insoluble material 
circumscribing a portion of the outer surface of the polymer 
matrix. 

Examples of water soluble polymers are sodium and 
calcium polyacrylic acid, polyacrylic acid, polymethacrylic 
acid, polymethylvinylether co-maleic anhydride, 
polyvinylpyrrolidone, polyethylene oxide, hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose, hydroxyethyl 
cellulose, bydroxyrnethyl methacrylate, sodium carboxym-
ethyl cellulose, calcium earboxymethyl cellulose, methyl 
cellulose, maltodextrin, xanthan gum, tragacanth gum, agar, 
gellari gum,  kayara gum, alginic acids, pectins, pre-
gelatinized starch, and polyvinyl alcohol, and blends of 
those polymers. Particularly useful polymer blends are those 
which form association polymers in the low p1-I environment 

6 
of the stomach such as mixtures of polyacrylic acid and 
polyethylene o ide or mixtures of polyacrylic acid and 
polyvinylpyrrol done. 

Examples of hydroattraetants are water insoluble poly-
mers such as low substituted hydroxypropyl cellulose, ion 
exchange resins, microcrystalline cellulose, cross-linked 
sodium or caleftim carboxymethyl cellulose, cellulose fiber, 
cross-linked pa yvinyl pyrrolidone, cross-linked polyacrylic 
acid, cross-link d Amberlite resin, alginates, chitin, coUi-

tO dal magnesiun -aluminum silicate, corn starch granules, 
wheat starch g anules, rice starch granules, potato starch 
granules, zein, oya polysaccharide, and sodium carboxym-
ethyl starch, an J blends of these hydroattractants. 

15 
Examples of non-polymeric water soluble excipients 

in  sugars, such as nlannitol, sorbitol, sucrose, lactose, 
fructose, maltose; salts such as sodium chloride, potassium 
chloride, calcium sulfate; the ammino acids alanine, 
arginine., aspartgine, aspartic acid, cysteine, glutamic acid, 
glutamine, gly4ine, histidine, isoleucine, leucine, lysine, 

20 inethionine, penylalathne, proline, seririe, threonine, 
tryptophan, try sine, and valine; buffering agents such as 
citric acid, sodium citrate, potassium citrate, suecinic acid, 
ftunaric acid, sodium acetate, sodium phosphate mannbasic, 
tartaric acid, sodium potassium tartrate; surface active 
agents such as poloxamers, polysorbates, lecithin and the 
like; and cifer’ scing couples such as citric acid blended 
with sodium bicarbonate, and similar blends. Malodextrin, 
having a melee lar weight of about 400 to 4000 grams per 
mole, and polymers’havin# similar properties are example of 
a low molecular weight polymeric materials useful in this 
invention. 

In another as ect, the invention comprises an active agent 
dosage form acapted 

to 

deliver in the stomach, as a single 

35 
dose and over a prolonged time period, a therapeutically 
effective amount of the active agent with the relative absorp-
tion index of tb active agent over the time period being at 
least O.S. Preferably, the amount of active agent delivered 
over the prolonged period by the present invention will he at 

40 
least 50%, and aost preferably at least 80%, of the amount 
of active agent deliverable in an immediate release, multiple 
dose regimen over the tithe period; 

In still another aspect, the invention comprises an active 
agent dosage form. adated for gastric retention over a 

45 prolonged peri d comprising ’a polymer matrix formed of a 
water soluble, high molecular weight polymer and a 
bydroattractant in which the weight percent of the Water 
soluble, high molecular weight polymer is about 10 to 50 

weight percent and the weight percent of the bydroattraetant 
50 is about 5 to 7 weight percent 

In a further 4spect of the invention, the invention com-
prises a eompoition comprising about 5 weight percent to 
about 50 weit percent of a polyethylene oxide polymer 
having a numtet average molecular weight of between 
about 100,000ncl 9 million grams per mole and about 5 
weight percent o about 70 weight percent of a hydroxypro-
pyl cellulose $lymer having a hydroxypropyl Content of 
between about 110 weight percent to about 13 weight percent 
of the bydroxyjropyl cellulose polymer. 

tn In another pect of the invention, the dosage form is 
formed as a sw Uable polymer matrix attached to a separate 
active agent r servoir, from which the active agent is 
delivered, such as an ostuotically-driven active agent reser-
voir. The polymer matrix is formed as a tube or annular ring 

65 and placed about the reservoir, such that swelling of the 
polymer retains the active agent reservoir within the tube or 
ring and provides size and gel properties to the dosage ’form 
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that promotes retention in the stomach over a prolonged 
period of time. The polymer tube or annular ring is option-
ally formed with split eurla such that upon swelling the ends 
of the polymer matrix can flare away from the reservoir to 
substantially increase the effective swollen size of the dos-
age form over that exhibited in the dry state. The active 
agent reservoir contributes to the rigidity of the dosage form, 
such that along with the gel properties of the polymer 
matrix, the dosage form is retained in the stomach for a 
prolonged period of time. 

In still another aspect, the invention comprises a gastric-
retentive, bioerodible active agent dosage form adapted to 
deliver a thorapeutieally+cffective amount of an active agent 
selected from the group ?f antiviral agents, antifungal agents 
and antibiotic agents at a controlled rate such that the 
relative absorption index of the active agent delivered is at 
least 0.5, and preferably greater than 1. 

In a further aspect of the invention, the active agent 
dosage form comprises a unitary compressed dispersion of 
a solid active agent in a gel-forming, erodible polymer 
matrix having a first portion that swells in the stomach while 
maintaining its physical integrity for a prolonged period of 
time and a second, non-erodible, non-gel -forming portion 
for promoting retention of the dosage form in the stomach 
over a prolonged period of time. 

In another aspect, the dosage forms of the invention 
described above may cdmprise a gastric-emptying delaying 
agent, i.e., a substance tlat. increases the retention time of the 
dosage form in the stouach. The gastric-emptying delaying 
agent may be combined with the composition containing the 
active agent for local delivery to the environment of use or 
it may be coated on the dosage form to provide the desired 
physiological responsol to delay onset of the IMMC and 
facilitate retention of the dosage form in the stomach. 

BRIEF DESCRØTION OF THE DRAWINGS 

The figures are not ’drawn awn to scale, but are set forth to 
illustrate various embo1iments of the invention. Like num-
bers refer to like structures. 

FIGS. 1A and 113 illustrate one embodiment of the deliv-
ery device of the present invention, the device in FIG, lÀ 
representing the active agent formulation matrix not includ-
ing the insoluble material or band and the device in FIG. 113 
representing the bandd device in prepared form prior to 
placement in the stomach. 

FIG. 2 illustrates the device of FIG. lB in its initially-
swollen state after aviig expanded in the stomach; 

FIGS. 3A and 3B. illustrate the device of FIG, 2 at later 
stages where the eviep has eroded in the fluid environment 
of use; 

FIGS. 4A-4D illustrate another embodiment of the inven-
tion in which wo bands of insoluble material have been 
incorporated on the, device illustrated in FIG. IA; 

FIG. 5 illustrates another embodiment of the invention 
that incorporates a sweilable polymer matrix tube or ring 
formed about a separate active agent reservoir for dispensing 
active agent to the environment of use; 

FIG. 6 illustrates an embodiment of the invention that 
includes a band of insoluble material circumscribing a 
portion of the device of FIG. 5; 

FIG. 7 illustrates still another embodiment of the inven-
tion where the poIymr matrix tube or ring is formed with 
split ends which in its swollen state results in the ends of the 
polymer tube or ring flaring outwardly and swelling to 
provide a larger effective diameter; 

8 
FIG. .8 illustrates a representative in vitro release rate 

profile, for the drug acyclovir from an embodiment of the 
invention illustrated in FIGS. 1-3; 

FIG. 9 represents the corresponding cumulative dose of 
5 aeyclovir released as a function of time from an embodiment 

of the invention illustrated in FIGS. 1-3; and 
FIG. 10 represents the blood plasma profile in dogs of 

acyclovir delivered from the embodiment of the invention 
illustrated in FIGS. 14. 

10 
FIG. 11 illustrates a representative in vitro release rate 

profile for the drug ganciclovir from an embodiment of the 
invention illustrated in FIGS. 1-3; 

FIG, 12 represents the corresponding cumulative dose of 
Is ganciclovir released as a function of time from an embodi-

ment of the invention illustrated in FIGS. 14; and 
FIG, 13 represents the blood plasma profile in dogs of 

ganciclovir delivered from the embodiment of the invention 
illustrated in PIGS. 1-3. 

20 
DETAILED DESCRIPTION OF THE 

INVENTION 

The present invention provides an active agent dosage 
form that is retained in the stomach for a sustained period of 

25 time and that is useful for the prolonged delivery of an active 
agent formulation to a fluid environment of use. The inven-
tion provides for initial and substantially complete delivery 
of an active agent formulation in the stomach of a user, 
where the active. agent maybe absorbed or released from the 

30 stomach to be absorbed in the gastrointestinal tract. In 
particular applications the gastric retentive dosage forms of 
the invention may allow for less frequent dosing of the 
active agent than with immediate release formulations or 
sustained release formulations that are not gastric retentive 

35 dosage forms. In other applications the frequency of dosing 
may be the same, but the gastric retentive dosage forms will 
beneficially alter the absorption profile of the active agent 
from that available with immediate release formulations. 
This may result in increased bioavailahility of .the active 

40 agent or reduced side effects, for example. 

Definitions 

The phrase "prolonged delivery" or "prolonged period" 
intends a period of delivery that lasts for several hours to 
about 24 hours, usually up to about 12 hours,. and often 
between about 4 and 14 hours. 

By "insoluble" is intended a material that will not sub-
stantially dissolve in the environment of use during the 

so delivery period. 
The term "active agent" refers to an agent, drug, com-

pound or other substance, or compositions and mixtures 
thereof, that provide some pharmacologic, often beneficial, 
effect. Reference to a specific active agent shall include 

55 
where appropriate the active agent and its pharmaceutically 
acceptable salts. 

The term "polymer matrix" as used herein means a 
mixture of a water soluble, high molecular weight polymer 
and a bydroattractant 

60 The term "active agent formulation" intends the active 
agent or the active agent optionally in combination with 
pharmaceutically acceptable carriers and additional inert 
ingredients. 
The term "active agent formulation matrix", as used 

65 herein, comprises the active agent formulation in combina-
tion with a polymer matrix, and, optionally, other pharma-
ceutical excipients. 
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9 
The terms "adapted for gastric retention" or "gastric 

retentive" mean, with respect to the dosage form of this 
invention, that the dosage form will remain in the stomach 
of a subject for a prolonged period of time. 

The terms "rigid" and "semi-rigid" mean, with respect to 
a portion of the active agent formulation matrix or polymer 
matrix as defined above, that such portion will not swell and 
form a gel when initially contacted with gastric fluid. 

The term "bloorodible!’ intends a material that will, at 
least in part, dissolve, degrade or erode in the fluid envi-
ronment of use. 

The term "bloequivaleot" intends, with respect to an 
active agent dosage form of this invention, that there is 
greater than a 90% probability that the bloavailability of the 
active agent as determined by standard methods Is 80-125% 
of the defined dosage form and that there is greater than a 
90% probability that the maximum blood plasma concen-
tration and the minimum blood plasma concentration of the 
active agent as measured by standard methods is 80-125% 
of the defined dosage form. 

The term "polymer" means a material formed from a 
single polymer or a mixture of polymers. 

The term "sustained retention period" means the duration 
of time equal to or exceeding at least twice the duration of 
time between the administration of single doses of an active 
agent that is intended to be administered more than once 
(e.g., bid, tid, q4b or q5b) over a 24 hour period. For 
example, if a active agent dosage form is intended for tid 
dosing (i.e., 3 time a day or every 8 hours), the sustained 
retention period with respect to such active agent would be 
a least 16 hours. In the case of a active agent intended for 
q4b dosing, is, every 4 hours, the sustained retention period 
would be at least 8 bows. 

The term "relative absorption index" means the ratio of 
the amount of active agent delivered over a sustained 
retention period by a single application of the dosage form 
of this invention to the amount of active agent delivered by 
a multiple dose regimen of an immediate release, active 
agent dosage form over the same sustained retention period, 
as determined frOm the area under the blood plasma curve of 
the subject to which the active agent is administered, 
wherein the total amount of the active agent contained in the 
dosage form of the invention is equal to the total amount of 
active agent contained in the multiple doses of the imme-
diate release, active agent dosage form. 

The term "sweilable" means, with respect to a polymer or 
a polymer matrix, that the polymer or polymer matrix is 
capable of imbibing fluid and expanding when 

in contact 
with fluid present in the environment of use. 

The terms "therapeutically effective" amount or rate refer 
to the amount or rate of the active agent needed to effect the 
desired pharmacologic, often beneficial, result. 

The dispensing devices of the invention find  use, for 
example, in humans or other animals. The environment of 
use is a fluid environment and for the purposes of this 
invention primarily includes the fluid environment of the 
stomach and the upper intestinal tract or small intestine. A 
single dispensing device or several dispensing devices can 
be administered to a subject during a therapeutic program. 

The invention will he better understood with reference to 
the drawings and the description herein. FIG. 1 depicts one 
embodiment of the delivery device 10 according to the 
present invention. The delivery device or active agent dos-
age form 10 comprises a polymer matrix 11 having active 
agent 12 (illustrated by the multitude of dots) dissolved or 

10 
dispersed therei . Polymer matrix 11 typically is formed of 
combination of swetlable, high molecular weight, water-
soluble polyme and a hydroattractant. 

Representativ examples of the swellable polymer corn-
5 prising high nio ecular weight, watet-soluble polymers are 

polyethylene o ide and cellulosic polymer derivatives 
including bydro ypropyl cellulose, hydroxypropyl methyl 
cellulose, hyd oxyethyi cellulose, sodium carboxy 
methylcellulose, calcium çiarboxymethyl  cellulose, methyl 

io 

cellulose, as we as norunilulosics such as maitodextrin, 
polyvinyl aleoho , polyacr’lic acids, alginates, gelatin, natu-
ral gums, in  g guar, lightly crosslinked versions of 
these polymers, tareh grft copolymers and the like. The 
polymers goner y have rntrnber average molecular weights 

Is over 50,000 gra s per mule, such as between 50,000 and 
10,000,000 gra per mole and representative viscosities, 
e.g. for polyeth lens oxide in the range of 12-20,000 cps 
(5% aq, 25° C., W 100,(00-900,000), 400-4000 cps (2% 
aq, 250 C., MW ,000,0002,000,000) and 1500-15,000 cps 

20 (1% aq, 2.5° C. MW 4,000,0004,000,000) [Brookfield 
viscometer, ro tat’ onal spindle]; for methylcellulose in the 
range of 1,500-1 ,000 cps (2% aq, 20° C., MW 62,000-134, 
000) [Ubbelohde ube viscometer]; for hydroxypropyl meth-
ylcellulose in t range of 4,000-100,000 cps (2% aq, 20° 

25 C., MW 88,000- 2,000) [Ubbelobde tube viscometer]; for 
hydroxysthyl cc lose in the range of 75-400 cps (5% aq, 
25° C., MW 90, 200,000), 400-6500 cps (2% aq, 25° 
C., MW 300, 720,000) and 1500-5,000 cps (1% aq, 25° 
C., MW 1100010 1,300,000) [Brookfield viscometer, rota 

30 tional spindle]; f r guar about 5100 cps (1%) [Brookfield 
viscometer, rotati nal spindle]; for poly(niethyl vinyl other/ 
malsic anhydride in the range of 15 to greater than 200 cps 
(5% sq., MW 20, 0,000) [Brookfield viscometer, rota-
tional spindle); fo polyvinyl alcohol in the range 27-65 cps 

35 (4% aq, 20° C [Hoeppler falling ball method and 
1100-1500 cps ( 00/6 aq, 25° C.) [Brookfield viscometer, 
rotational spindle, for soc1urn carboxymetbyl cellulose in 
the range of 25- 0 cps (2% aq, 25° C.) (MW 90,000) to 
about 2,500-6, 0 cps (1% aq, 25° C.) (MW 700,000) 

40 {Brookfield visco eter, rotational spindle]; and for sodium 
polyacrylie acid 000-75,000 (0.5% aq) (MW 750,000-4, 
000,000) [&oo old viscometer, rotational spindle]. Poly-
mers having mole jar weights between 300,000 and 8,000, 
000 gramsper ole are preferred, and those having 

s molecular weigh between about 5,000,000 to 8,000,000 
grams per mole a especia4y preferred. Polyethylene oxide 
having a number verage molecular weight between about 
5,000,000 to 8, ,000 grams per mole is most especially 
preferred, e.g. Po yox 308. Also, especially preferred are 

so methylcelluloso t ps/grade A15C, A18M and hydroxypro-
pyl methylcellulo type/grade K4M, K15M, lOOM and 
F4M (Dow CIte ical Company); hydroxynthyl cellulose 
such as Natrosol flEC; hydroxypropyl cellulose such as 

lucel (Grades H. M, G, J, li, E--Aqualon Company); guar 
55 such as Supercol Guar U (Aqualon Company); pectin such 

as GENU Pectin ( qualon Company); carrageenan such as 
GENU Carragee an (Aqu1on Company); poly(methyl 
vinyl ether/nialeic nhydride)such as GantrozO AN Copoly-
mer (AN-119, -13 , -149, 469, -179, GAP Corporation); 

co polyvinyl alcohol uch as Elvanol’ 11-30, Elvanoj 85-30, 
Lilvanol 5042 a Id Elvano1et HV (DuPont); sodium car-
boxymethyl cellul so such as Aqualon cellulose gum grade 
7114; sodium poi acrylic arid such as Carpobol) resin 
grade 934PNP; ard polyacylic acid such as Carpobol 

65 resin grade 934?. 

Representative examples of hydroattractants are water-
insoluble polymers, such as low substituted hydroxypropyl 
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cellulose, microcrystalline cellulose (Avicel), cross-linked 
sodium or calcium carhoxymethyl cellulose, cellulose fiber 
(Solka Floe or Elcema), cross linked polyvinyl pyrrohdorie 
(Polyplasdone XL), cross-linked Amberlite resin, alginates 
(atialgine), colloidal magnesium-aluminum silicate 
(Veegtun), corn starch granules, rice starch granules, potato 
starch granules, wheat starch granules, sodium carboxyna-
ethyl starch (Expotab, Primojel), corn starcb/acrylamide/ 
sodium acrylate copolymer, acrylamidetsodium acrylate 
copolymer and the like. A particularly suitable hydroattrac  10 -
tant is hydroxypropyl cellulose having a hydroxypropyl 
content of between about 8-15 weight percent, and prefer-
ably about 10-13 weight percent, such as that supplied as 
Low Substituted Hydroxypropyl Cellulose grade 11 as 
manufactured by Shin-Etsu Chemical Company, Ltd., is 
Tokyo, Japan. 

’lpicaliy, the water soluble, high molecular weight poly-
mer in the polymer matrix is present in from about 5% to 
about 90% by weight based on the total weight of the active 
agent formulation matrix, and the hydroattractant is present’20 
in from about 5% to about 701% by weight based on the total 
weight of the active agent formulation matrix. The particular 
percentages will be chosen to provide the desired retention 
time in the stomach and the desired release profile of active 
agent However, it is presently preferred to have the polymer 25 
matrix contain from about 10 weight percent to about 50 
weight percent of the water soluble, high molecular weight 
polymer and from about 10 weight percent to about 60 
weight percent of the hydroattractant, with weight percent-
ages of water soluble, high molecular weight polymer in the 30 
range of 10 to 40 weight percent and hydroattractant in the 
range of 25 to 35 being especially preferred. 

Dosage form 10 is conveniently cylindrically shaped with 
rounded ends 13 and 14 that facilitate administration of the 
dosage form in its non-swelled state. In FIG. 1A, the device 35 
10 is shown in preparation prior to application of the 
insoluble material or band 15 shown in FIG. lB. The 
insoluble material exemplified as band 15 circumscribes a 
portion of the outer surface of the.polymer matrix 11. While 
a single band is illustrated in FIG. 1, additional bands such 
as illustrated in FIG. 4 can be utilized depending on the 
particular application for which the device is being used. 

The band of insoluble material 15 is applied to the outer 
surface of the polymer matrix. The insoluble material 
imparts rigidity to the gel-forming polymer matrix to man- 45 
age gastric retention time and further control the delivery 
profile of the active agent of interest.  Band 15 typically 
exhibits low water permeability and will prevent that portion 
of the polymer matrix which it surrounds from imbibing 
fluid, thus substantially limiting any swelling of polymer 50 
matrix 11 at that location. The number, sine, and placement 
of the insoluble bands that are applied onto the surface of the 
active agent formulation matrix may be varied to adjust the 
active agent delivery profile and the retention time in the 
stomach. For example, bands 0.1 mm to about 12 mm in s5 
width, preferably between about 0.5 and 8 mm, may be 
applied onto the active agent formulation matrix, surface. 
Further, between about 1 and 10 hands may be used, but 
generally between about 1 and 3 are affixed to the matrix. 
The bands may be placed close together (i.e., within about 60 

0.5 mm of each other) or may be placed, about 8 to 12 mm 
apart. 

With reference to FIGS. 4A-4D, dosage. form 10 is 
formed with two bands 1$, each circumscribing a portion of 
the surface of polymer matrix 11 in which active agent (not 65 

shown) is dispersed. FIG. 4A illustrates dosage form 10 in 
its initial configuration before it has imbibed any fluid. Upon 

IF 
administration to a subject, dosage form 10 swells as shown 
in FIG. 413 in those segments of polymer matrix U that are 
not surrounded by bands 15. Because of the low fluid 
impermeability of bands 1$, those portions of polymer 
matrix U surrounded by bands 15 do not appreciably imbibe 
fluid and the polymer in such segments of the polymer 
matrix does not swell to any significant extent. FIGS. 4C and 
41) illustrate sequential states of dosage form 10 after it is 
substantially eroded by gastric fluid and contractions of the 
stomach. Eventually, dosage form 10 will separate into two 
pieces and be expelled from the stomach. 

An alternate embodiment of the invention is illustrated in 
FIGS 5-7 wherein a separate active agent containing res-
ervoir is utilized with the swellable polymer matrix of the 
present invention. The swellable polymer matrix 11 is 
formed in the shape of a tube or annulus, for example by 
extrusion of the polymer mixture after preparation as 
described below, and positioned around an active agent 
reservoir denoted generally as 16. Reservoir 16 will be 
adapted to deliver active agent to the environment of use 
over a prolonged period of time when the dosage form is 
retained in the stomach. In one form it may be an osmotic 
pump, such as that manufactured by ALZA Corporation, 
Palo Alto, Calif. as the OROSO active agent dispensers. 
Various types of osmotic dispensers include elementary 
osmotic’ pumps, such as those described in U.S. Pat. No. 
3,845,770, mini-osmotic pumps such as those described in 
U.S. Pat. Nos. 3,995,631, 4,034,756 and 4,111,202, and 
multi-chamber osmotic systems referred to as push-pull, 
push-melt and push-stick osmotic pumps, such as those 
described in U.S. Pat. Nos. 4,320,759,4,327,725,4,449,983, 
4,765,989 and. 4,940,465, all of which are incorporated 
herein by reference. In the multi-chamber osmotic systems, 
the active agent reservoir 16 is typically formed with a active 
agent compartment 17, containing active agent in the form 
of a solid, liquid or suspension, as the case may he, and a 
compartment 18 of .a hydrophilic polymer that will imbibe 
fluidd from the stomach, swell and force the active agent 
from opening 19. Such osmotic pumps are sold commer-
cially and have been described in the patents noted above 
and other patent and scientific literature. Other active agent 
delivery systems could be used, but the osmotically-driven 
systems are preferred for their well controlled delivery of a 
vast multitude of active agents, including those preferred for 
delivery by moans of and as part of this invention. 

Polymer matrix U will swell in the stomach and facilitate 
retention of the active agent reservoir 16 in the stomach 
during the time that active agent is being delivered. After the 
polymer has eroded and active agent has been-dispensed, the 
’active agent delivery reservoir 16 will pass from the stomach 
and exit the gastrointestinal tract. With reference to FIG. 5, 
polymer matrix U may be prepared in two parts and joined 
about the active agent reservoir 16, such as with comple-
mentary male ridges 20 and female grooves 21. More 
simply, it may be prepared in one piece as a tube or annular 
ring that is fitted or molded about the active agent reservoir 
16 as shown in FIG. 6. Additionally, band(s) 15 may be 
placed about the polymer matrix, limiting the swelling of the 
polymer matrix in the segment surrounded by the band. 
Preferably, the tube or ring is formed with split ends 24 as 
illustrated in FIG. 7, such that upon swelling of the polymer 
matrix, the ends flare outwardly and create an effective 
diameter larger than that created in the case where the tube 
ends are not split. Conveniently, the polymer matrix 11 is 
injection molded about the active agent reservoir, or 
alternatively, it may be formed as a tube into which the 
active agent reservoir is inserted. In certain circumstances, it 



US 6,548,083 Bi 
’3 

may be beneficial to have the polymer matrix extend past the 
end of the active agent reservoir, in which case the tube ends 
may be crimped to assist in retaining the active agent 
reservoir within the tube. However, if a snug fit is provided 
initially between the inner surface of the polymer tube or 
annular ring and the outside ’wall of the active agent 
reservoir, then the swelling of the polymer matrix normally 
will be sufficient to retain the tube or annular ring on the 
active agent reservoir without any additional means being 
required. Gastric thticl will contact the active agent reservoir 
and active agent will be dispensed from hole 19 in the 
reservoir out through holes 22 that are present in the end of 
the polymer tube 11. While a single hole in the tubular 
polymer matrix 11 is considered adequate, it is preferred to 
have a hole at each end of the polymer tube. In another 
embodiment, illustrated in FIG. 6, the polymer matrix 11 is 
constrained by a band of insoluble material 15, as has been 
described elsewhere in this description. Band 15 constrains 
the polymer matrix and assists in retaining the polymer on 
active agent reservoir 16. Either alone or in combination 
with band 15, active agent reservoir 16 provides a rigid 
segment of the dosage form of the invention that facilitates 
the dosage form being retained 

in 

the stomach for a pro-
longed period of time. When the polymer matrix has eroded, 
band 15 will release from the dosage form and be expelled 
from the stomach and gastrointestinal tract. 

The insoluble material comprising band(s) 15 may be any 
material that is nontoxic, biologically inert, nonallergenic 
and nonirritating to body tissue, that exhibits little imper-
meability to liquids, and that maintains its physical and 
chemical integrity in the environment of use for at least a 
portion of the dispensing period. The low liquid permeabil-
ity of the insoluble material serves to limit swelling of the 
polymer matrix in that section of the polymer matrix that is 
surrounded by the band. 

Insoluble materials from which the bands may be pre-
pared include, for example, polyethylene, polystyrene, 
ethylene-vinyl acetate copolymers, polycaprotactone and 
Hytrel(b polyester elastomeis (Du Pont). Additional banding 
materials include but are not limited to polysaccharides, 
cellulosics, cellulose acetate, cellulose acetate propionate, 
cellulose acetate butyrate, cellulose acetate pseudolatex 
(such as described in U.S. Pat. No. 5,024,842), cellulose 
acetate propionate, cellulose acetate butyrate, ethyl 
cellulose, ethyl cellulose pseudolatex (such as Surelease) as 
supplied by Colorcon, West Point, Pa. or AquacoatrM as 
supplied by FMC Corporation, Philadelphia, Pa.), 
nitrocellulose, polylactic acid, poly-glycolic acid, polylac-
tide glycolide copolymers, , polycaprolactone, polyvinyl 
alcohol, polyvinyl acetate, polyethylene vinylacetate, poly-
ethylene terapbtbalato, polybutadiene styrene, 
polyisobutylene, polyisobutylene isoprene copolymer, poly-
vinyl chloride, polyv.inyliclene chloride-vinyl chloride 
copolymer, copolymers of acrylic acid and metbacrylic acid 
esters, copolymers of methylmethacrylate and etbylacrylate, 
latex of acrylate esters (such as Eudragitfi supplied by R 
ahmPhaxma, Weiterstadt, Germany), polypropylene, 
copolymers of propylene oxide and ethylene oxide, propy-
lene oxide ethylene oxide block copolymers, ethylenevinyl 
alcohol copolymer, poly suifone, ethylene vinylalcohol 
copolymer, polyxylylenes, polyamides, rubbers, such as 
styrenebutadiene, polyisobutylene and the like, natural and 
synthetic waxes, paraffin, carnauba wax, petroleum wax, 
white or yellow bees wax, castor wax, candeilla wax, rice 
bran wax, microcrystalline wax, stearyl alcohol, cetyl 
alcohol, bleached shellac, estetified shellac, chitin, chitosan, 
silicas, polyalkoxysilanes, polydimethyl siloxane, polyeth-

14 
ylene glycol-sili mne elastpmers, crosslinked gelatin, zein, 
electromagnetic irradiation crosslinked acrylics, silicones, 
or polyesters, thrrmally crosslitiked acrylics, silicones, or 
polyesters, butadiene-styrene rubber, glycerol ester of par-
tially dimerized rosin, glycerol ester of partially hydroge-
nated wood rosii, glycerol ester of tall oil rosin, glycerol 
ester of wood ro in, pentaerythritol ester of partially hydro-
genated wood rosin, pentaerythritol ester of wood rosin, 
natural or synthetic torpenle resin and blends of the above. 

10 The banding materials 1, often are also formulated with 
plasticizers, and Dptionally with wetting agents, surfactants, 
opaciflers, color ts, fiavórants, taste-masking agents, and 
the like. Examples of typical plasticizers are as follows: 
polybydric alcohols, polyethylene glycol, glycerol, propy-

15 lone glycol, acetate esters, glycerol triacetate, trietbyl citrate, 
acetyl trieth 1 citrate, glycerides, acetyjated 
monoglycerides, oils, mineral oil, castor oil and the like. 

Referring again to the embodiment of the invention 
depicted in FIG. IA, the polymer matrix 11 in its non-

20 swelled state has a length Li and a maximum diameter Dl 
intermediate the ends 13 and 14. FIG. 2 shows dispensing 
device 10 after having bcn placed in the stomach. The 
active agent formulation matrix fl on each side of the band 
15 has swelled ftom imbibing fluid from the stomach and 

s begun to erode, thereby releasing active agent 12 to the 
stomach environment. In contrast to the exposed segments 
of the swollen polymer matrix U, band 15 and the portion 
of the polymer.matrix beneath it have not swelled to such an 
extent. Accordingly, that segment of the polymer matrix 

30 surrounded by band 15 is maintained in a constrained and 
more cornpre d, non-swollen state than the unbanded 
portion of the atrix. Since band 15 does not take up an 
appreciable amount of fluid from the stomach and swell, 
band 15 retains is substantially rigid or semi-rigid form, and 

s 

provides an element of rigidity to the dosage form as a 
whole. While it is not entirely clear how band 15 and the 
constrained segment of polymer matrix U facilitate reten-
tion of the dos a e form in the stomach through housekeep-
ing waves, it is thought that the band reduces the rate of 

o erosion of the polymer matrix, thus maintaining a larger 
effective size of he dosage form and reducing the chance for 
its expulsion frc m the stomach, for a longer period of time 
than would othrwise occur if the band was not present. 
Additionally, the presence of the band on the polymer matrix 

45 provides a semi-rigid segment of the dosage form that 
appears to cause the dosage form to be retropelled into the 
main area of the stomach as a reaction to the stomach 
contractions rat tor than being expelled by the housekeeping 
wave, as a less igid gel would be inclined to be. 

50 After swelling, the dosage form 10 has a length L2 and a 
maximum diameter 1)2 measured at the widest part of the 
swollen polyme matrix. Generally, for human applications 
the largest dimi usion of the device in the swollen State 
equivalent to th.. diameter D2 should be greater than 7 mm, 

ss preferably 10 mn or greater, and most preferably 13 mm or 
greater during the period of residence in the stomach when 
active agent is being dispensed. Since the active agent 
formulation is intended to remain in the stomach for a 
sustained reten ion period, the effective diameter of the 

60 active agent dosage form in when in its swollen state in the 
stomach may have to be significantly larger than 13 mm, and 
may extend to ore that 50 rum or greater. Larger dosage 
forms may be ippropriato particularly when the polymer 
matrix is designed to erode relatively rapidly over time in 

65 order to providu the required delivery of active agent for 
therapeutic effet. For applications in animals other than 
humans, for example in dogs, the maximum diameter should 
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be greater than about 2 mm. The maximum dimension for 
any particular dosage form will depend on the particular 
application and animal in which the device is being used. 
Such dimensions can be determined by those skilled in the 
art in accordance with the teaching herein and the various 
patents and publications noted herein and existing in the 
related art. A practical consideration, particularly for oral 
administration to humans, is that the initial size of the device 
be such that it can be reasonably, comfortably swallowed. 
For human oral applications, a preferred size of the device 
in its form prior to administration to the stomach would be 
on the order of a size 000 capsule to a size 5 capsule. 
However, it is understood that smaller or larger sizes could 
be used for particular applications where necessary. Since 
the dosage forms of the invention may be gel-forming, it 
may be desirable to wet the outer surface of the dosage form 
immediately prior to the subject swallowing the dosage form 
in order to provide a more slippery outer surface and 
promote ease of swallowing. Alternatively, the matrix core 
can be inserted into a bard gelatin capsule prior to applica-
tion of the band in order to facilitate swallowing and also 
promote ease of manufacture in applying and forming the 
bands. Upon entering the stomach, that portion of the hard 
gelatin capsule that is not covered by the band will dissolve, 
exposing the polymer matrix to fluid in the stomach. As the 
polymer matrix imbibes fluid, the dosage form willswell in 
the exposed segments as previously described. The dosage 
form typically is prepared to allow for swelling at a con-
trolled rate, particularly at a limited initial rate, so that the 
dosage form does not swell inordinately during the swal-
lowing process and result in obstruction of the esophagus. 

It is preferred that the dosage forms of this invention be 
administered when the subject is in the fed state to allow 
time for maximum swelling of the polymer matrix prior to 
the housekeeping wave being initiated. Generally a meal 
size that results in a delay of the housekeeping wave of from 
about 1 to 3 hours is satisfactory. It may be preferable to 
administer one or more of the dosage forms at the start of 
each dosing period, depending on the size of the dosage 
form, to facilitate swallowing and yet provide sufficient dose 
of active agent. Particularly in those instances where the 
dosage form is near the lower end of the size range, i.e., the 
maximum diameter along the longitudinal axis is on the 
order of 7-13 mm, it is preferable that the dosage form be 
administered to the subject in the fed state to allow for 
significant swelling of the dosage form prior to the house-
keeping wave occurring. Typically, administration will 
occur with the meal or within two hours thereafter, and 
preferably within one hour of completion of the meal. 
Depending on the half-Life of an active agent, once-a-day 
dosing could conveniently occur with or after dinner. For 
b.i.d. (i.e., twice-a-day) dosing to a human subject, the 
dosage form can conveniently be administered with or after 
breakfast and dinner, but, if after, preferably within one or 
two hours after conclusion of the meal. For more frequent 
administration, such as t.i.d,, the dosage form may be 
administered after breakfast, lunch and dinner. For admin-
istration within usual meal patterns, it is desirable that the 
subject consume small amounts of food or liquids prior to 
administration of the dosage form. The dosage form may be 
administered prior to the taking of food if administered with 
a sufficient quantity of liquid so as to delay onset of the 
housekeeping wave, until consumption of food is initiated. 

To facilitate retention of the dosage forms of the 
invention, particularly if the dosage form is to be adminis-
tered to a subject in the fasted state, it may be desirable to 
combine, one or more gastric-emptying delaying agents with 

16 
the active agent composition or coat the dosage form with a 
composition containing a gastric-emptying delaying agent, 
i.e., a substance that delays onset of the housekeeping wave 
of the IMMC. Examples of agents for delaying onset of the 
housekeeping wave, preferably locally delivered by the 
dosage form in amounts not resulting in any substantial 
systemic effect to the subject, as for example, anticholeuer-
gic agents such as propantheine, and other agents including, 
but not limited to, methylcellulose, guar gum, fats such as 

o triglyceride esters, e.g., triethanol myristate, fatty acids of 
10-15 carbon atoms, and the like. 

FIGS. 3A and 3B show dosage form 10 after a length of 
time in the fluid environment of the stomach. Polymer 
matrix U has eroded at the exposed surface of the matrix, 

15 i.e., those portions of the matrix not covered by the insoluble 
material 15 to such an extent that the device 10 is smaller 
than its initial swollen configuration. Erosion of the matrix 
will continue to deliver active agent to the stomach until the 
matrix has substantially eroded so that no significant amount 

20 of active agent remains or has eroded to such an extent that 
the remainder of the dosage form is expelled from the 
stomach. Band 15 will be expelled from the stomach either 
alone if it has separated from the dosage form at some time 
near the end of the delivery period or as part of the remainder 

25 of the dosage form expelled from the stomach. In some 
applications, it may be desirable to form band 15 with 
weakened portions so that band 15 splits and fails away from 
the polymer matrix after some predetermined time in the 
stomach to permit a particular release pattern of active agent 

30 from the dosage form over the delivery period. 
The polymer matrices useful in this invention can be 

prepared by standard methods from the materials previously 
described. Typically, for example, an appropriate quantity of 
an active agent or agents and the polymer ingredients are 

s separately passed through a screen, such as a screen having 
a mesh of about 40 wires per inch, to reduce any larger sized 
materials, and dry mixed. Then, a pharmaceutically-
acceptable liquid, having a sufficient vapor pressure to allow 
subsequent drying over a reasonable period of time, for 

40 example 24 hours, is added to the dry mixture and the damp 
mass is extruded through a mesh screen (e.g. 20 wires per 
inch) to further mix the materials. Examples of suitable 
liquids are water, methanol, ethanol, isopropanol, acetone, 
and the like. After the extrusion process, the mixture. is 

45 allowed to dry, for example in air overnight at room tem-
perature if the active agent does not require any special 
handling. After drying, the resulting material is granulated, 
for example by passing the dried material through a mesh 
screen (e.g., 20 Wires per inch). The granules are combined 

so with a suitable tableting lubricant which has been previously 
passed through a mesh screen (e.g., 60 wires per inch). The 
resulting material is tumbled to produce the finished granu-
lation for the tabletirtg process. Tablets are produced using 
well known methodologies associated with horizontal and 
vertical compression units using dies and punches of appro-
priate dimensions. Alternate granulation methods, for 
example, fluid bed granulation or direct compression granu-
lation can be used as well and such method will be chosen 
by one skilled in the art depending on the particular nature 

60 of the materials being used and the convenience and pref-
erence of the fabricator. 

While the foregoing process has been described with 
respect to dry ingredients, including the active agent, meth-
odologies for active agents in other than the solid state can 

es be employed. For example, if the active agent is not 
crystalline, but is in liquid form, the active agent may first 
be encapsulated as microcapsules to provide a solid that can 
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be fabricated a described above. Microencapsulation of the 
liquid active agent can be accomplished by standard encap-
sulation techniques including, for example, spray coating, 
spray drying encapsulation, centrifugal suspension, and 
phase inversion techniques as described in Polymeric Deliv-
ery Systems�Properties widApplicavions, ACS Symposium 
Series 520, edited by El-Nokaly, Piatt and Charpentier 
(1993), which is incorporated herein by reference. 
Additionally, liquid active agents can be absorbed into 
porous clays and polymers and then further incorporated 
into the polymer matrix of the dosage form. 

In order to prepare a device of the present invention, the 
active agent formulation is first prepared and formed into a 
matrix of the desired size and shape The matrix in its initial 
prepared form is about the size and dimensions of a size 
000" to size 5 bard gelatin capsule. The cross-sectional 

shape of the matrix may be circular or may be oval, 
triangular, square, hexagonal or other shapes that are easily. 
handled, especially by patients with limited dexterity. Pres-
ently preferred shapes are those in which the cross-section is 
circular or oval. The ring or bands are then placed onto the 
surface of active agent formulation matrix or printed onto 
the surface using conventional banding or printing 
techniques, such as disclosed herein or in U.S. Pat. No. 
5,534,263, which is incorporated herein by reference. 

As described above, the active agent itself may be in 
liquid, solid or semisolid form The active agent formulation 
may contain additional materials and may be designed in a 
multitude of ways to provide a specific active agent delivery 
profile. In one embodiment the active agent is capable of 
slow dispersion or dissolution in the stomach In another 
embodiment, the polymer matrix may contain a surfactant so 
that the formulation is more readily susceptible to erosion in 
the stomach. In still another embodiment, the formulation 
may include a solid surfactant and provide active agent 
delivery in a finely dispersed form In yet a further 
embodiment, the  formulation may include coated micro-
spheres of an active agent or microspheres of an active agent 
and an adjuvtnt. The active agent either alone or with 
adjuvant can be delivered simultaneously. from the micro-
spheres either by diffusion or by osmosis. Suitable materials 
useful as active agent carriers and cxcipients are known in 
the art and are disclosed in U.S. Pat. Nos. 4,595,583 and 
4,874,388, for example. For active agents that may tend to 
degrade in the stomach, the active agent can be enterically 
coated to prthect the active agent it passes to the small 
intestine in accordance with conventional coating methods. 

The terms "active agent" and "drug" are used inter-
changeably herein and refer to an agent, active agent, 
compound, composition of matter or mixture thereof which 
provides some pharmacologic, often beneficial, effsct. This 
includes foods, food supplements, nutrients, drugs, 
antiacids, vitamins such as for example, Vitamin C, micro-
organism attenuators and other agents that benefit the envi-
ronment of use. As used herein, the terms include any 
physiologically or pharmacologically active substance that 
produces a localized or systemic effect or effects in animals, 
including warm blooded mammals, humans and primates 
domestic.. household or farm animals such as cats, dogs, 
sheep, goats, cattle, horses and pigs; laboratory animals such 
as mice, rats and guinea pigs; zoo and wild animals; and the 
like. The active agent that can he delivered includes inor-
ganic and organic compounds, including, without limitation, 
active agents which act on the peripheral nerves, adrenergic 
receptors, cliolinergic receptors, the skeletal muscles, the 
cardiovascular system, smooth muscles, the blood circula-
tory system, synoptic sites, neuroeffector junctional sites, 

endocrine and 
the reproduct 
systems, the a 
mine system a 

s Suitable act 
proteins, on 
polynucleoti 
glycoproteins, 
hypnotics and 

ao anticonvulsant 
kinson agent 

contractatits, 
antibiotics, anti 

is agents includ 
polypeptides ax 
effects, diureti 
agents, antip 
antihyperglycei 

20 supplements, g 
enteritis agents 

Examples of 
procblorperazix 
nocaproic acic 

28 inide hydroChi 
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hydrochloride, 
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hydrochloride, 
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diphen idol, rx 
maleate, phet 

.35 anisindione, ci 

bendroflumeth 
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40 nefazodone, 
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45 methyltestoste 
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50 fexofenadine 
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isosorbide d 
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55 . dihydroxyphei 
ibuprofen, c 
zomepfrac, fet 
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60 iluproterl, 

miofiazine, 
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65 tetratolol, t 
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Is 
irmone systems, the immunological system, 
e system, the skeletal system, autacoid 
mentary 

and 

excretory systems, the hista-
the central nervous system. 

Ac agents may be selected from, for example, 
mes, enzyme inhibitors, hormones, 

es, nucleoproteins, polysaccharides, 
poproteius peptidea, polypeptides, steroids, 
edalives, i psychic energizers, tranquilizers, 
antidepressants, muscle relaxants, antipar-
analgesics, immunosuppressants, anti-
antibistapiines, local anesthetics, muscle 
ntimicro’ials, antimalarials, antivirals, 
besity agents, antidlabetic agents, hormonal 
og contraceptives, syrupathomimetics, 
ci proteins capable of eliciting physiological 
s, lipid regulating agents, antiandrogenic 
rasitics, neoplastics, antineoplasties, 
ics, hypÆglycemics, nutritional agents and 
owtb supplements, fats, opbtb.almics, anti-
electrolytes and diagnostic agents, 

active agents useful in this invention include 
o edisylae, ferrous sulfate, albuterol, ami-

mecamylamiac hydrochloride, procaina-
ride, amphetamine sulfate, methamphet-

bin ride, bepzphetamino hydrochloride, 
sulfate, . benmetrazine hydrochloride, 
bride, nethachoUne chloride, pilocarpine 
atropine sulfate, scopolamine bromide, iso 
ide, tridihexethyl chloride, phenformin 
metformip, metbylpitenidate hydrochloride, 
cholinate, cephalexin hydrochloride, 
eelizipe hydrochloride, prochiorperazinc 
oxybenzamme, thiethylperazinc nialeate, 
pbenadione crytbrityl tetranitrate, digoxin, 
acetazolarnide, nifedipine, methazolamide, 
azide, chiorpropamide, glipizide, glyburide, 
butamid, ctiiorproainide, . tolazamide, 
le, troglitazone, QrIistat, bupropion, 
tolazaide, ohlormadinone acetate, 
ol, allpuripol, aluminum aspirin, 
icetyl sulsoxa2ole, hydrocortisone, hydra-
metate, cortisone acetate, dxamethasone and 

such as betamotbasouc, triamciriolone, 
one, 17-P,estradiol, ethinyl estradiol, ethinyl 
methyl ether, prednisolone, 1 7-f-
sterone acetate, 19-nor-progesterone, 

uthindrone, noretbisterone, norethiederone, 
norgesterone, norethynodrel, terfandine, 
aspirin, acetaminophen, indomethacin, 

profen, sulindac, indoprofen, nitroglycerin, 
nitrate,ropranolol, timolol, atenolol, 
aetidine, ;cbotiidine, imipramine, levodopa, 

chlorpromazine, methyldopa, 
ylalanine, calcium gluconate, ketoprofen, 
phalexiri, erythromycin, baboperidol, 

:ous lactate, vincarnine, pbenoxybenzamirie, 
lrinone, captropril, mandol, quanbenz, 
Lazide, rthitidine, fiurbiprofen, fenbufen, 
rietin, allofenac, mefenamic, tiut’cuamic, 
dipine, nitrendipine, nisoldipine, nicardipine, 
ollazine, tiapamil, galiopamil, amlodipine, 
sinopril, enalapril, eaptopril, ramipril, 
notidme nizatidme, sucralfate etintidine, 
inoxidil, chiordiazepoxide, diazepam, 
nd imiprmine, and pbarmaceutical.salts of 
gents. Further examples are proteins and 
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peptides which include, but are not limited to, cyclosporins 
such as cyclosporine A, insulin, coichicine, glucagon, thy-
roid stimulating hormone, parathyroid and pituitary 
hormones, caleitonin, retho, prolactin, corticotrophin, thy-
rotropic hormone, follicle stimulating hormone, choriothe 
gonadotropin, gonadotropiri releasing hormone, bovine 
somatotropin, porcine somatropin, oxytocin, vasopressin, 
prolactin, somatostatin, lypressin, pancreozymin, luteinizing 
hormone, LHRH, inter.forons, interleukins, growth hor-
mones such as human growth hormone, bovine growth 10 
hormone and porcine growth hormone, fertility inhibitors 
such as the prostaglandins, fertility promoters, growth 
factors, and human pancreas hormone releasing factor. 

The present invention is particularly useful to deliver 
active agents that are poorly absorbed in the lower gas- is 
trointestinal tract, but well absorbed in the upper gastrointes-
tinal tract (i.e., the small intestine) or active agents that 
exhibit poor solubility such that the increased retention time 
in the stomach allows for a greater quantity of active agent 
to dissolve from the dosage form than would otherwise be 2o 
dissolved. Typically, antiviral, antifungal and antibiotic 
agents, e.g. sulfonamides, quinolones, penicillins, 
cephalosporins, arninoglycosides, and tetracyclines, are rep-
resentative classes of agents for which the invention is 
particularly useful. Such antibiotic agents may include, for 25 
example, fi-lactam antibiotics, vancomycin, clidamycin, 
erthromycin, trimethoprim-sulfamethoxaazole, rifampin, 
ciprofloxacin, amoxicillin, clindamycin, ceftriaxone, 
cefotaxirne, cbloramphenicol, clindamycin, cefoxjtin, 
doxyclyciine, spectinomycin, ofioxacin, rifampin, 30 

ininocycline, doxycycline, aztreonam, imipenem, 
meropene m, ni trofurantoin, azithromycin, atovaquone, 
trimetrexate, dapsone, primaquin, trimetrexate, 
ketoconazole, floconazole, amphotericin B, itraconazole, 
trifiuridine, foscaruet, zidovudine amantadine, interferon 35 
alfa, sulfonamides such as sulfisoxazole, suifadiazine, and 
sulfasalazine, quinotones and fluoroquinolones such as, for 
example., cinoxaein, forfioxacin, diprofioxacin, ofioxacin, 
sparcllosxacin, lornetloxaciri, fleroxacin, pefloxacin and 
amifioxacin, gentatnicin, tobramycin, amikacth,netilmiein, 40 
kanamycin,and neomycin. Representative antiviral agents 
include acyclovir, fanaciclovir, foscarnet, ganciclovir, 
idoxuridine, sorivudine, trifiuridine, valacylcovir, 
vidarabine, didanosine, stavudine, zalcitabine, zidovudine, 
amantadine, interferons, e.g., interfon alpha, ribavirin, 
rimantadine, nucleoside RT inhibitors, such as lamivudine 
and adeforvir, non-nucleoside inhibitors such as nevrapine, 
delavairidine, Ivii-ide, saquinavir and indinavir, nucleoside 
DNAp inhibitors such as farociclovir, fialuridine, cidofovir 
and lobucavir, antisense oligonucleotides such as afovirsen, so 
receptor decoys such as sICAM-1, capsid binding agents 
such as pirodavir, and neuraminidase inhibitors such as 
G0167. 

Specific examples of active agents that are readily 
absorbed in the upper gastrointestinal tract relative to the 55 
lower gastrointestinal tract are acyclovir, ganciclovir, 
cimetidine, ranitidine, captopril, methyldopa, selegiline and 
the like. Specific examples of active agents that exhibit poor 
solubility in water are dliphenidol, rneclizine hydrochloride, 
prochloperazine maleate, phenoxybeozamine, trietbylpera- 60 

zinc rnaleate, anisindone, diphenadione erythrityl 
tetranitrate, digoxin, isofilurophate, acetazol amide, 
methazolamide, bendroflumethiazide, chiorpropamide, 
tolazamide, cblormadionone acetate, phenaglycodol, 
allopurinol, alluniinurri aspirin, methotrexate, acetyl 65 

sulfisoxazole, erytbromyciin, progestins, esterogenie, 
progestational cortiCosteroids, hydrocortisone, bydrocorti-

20 
costerone acetate, cortisone acetate, tramcinolone, 
roethyltesterone, 17-beta-estradiol, ethinyl estradiol, pra-
zosin hydrochloride, ethinyl estradlool 3-methyl ether, 
pednisolone, 17-alpha-bydroxyprogesterone acetate, 
19-norprogesterone, norgestrel, norethindrone, 
progesterone, norgesterone, norethlynodrel, and the like. 

Retention of the device of the present invention in the 
stomach for a prolonged period of time make it especially 
useful for the localized treatment of gastric acidity and 
gastrointestinal disorders such as duodenal ulcers, peptic 
ulcers and chronic gastritis Representative active agents for 
such uses include cimetidine, rantitidine, famotidinc, 
nizatidine, zolentine, omeprazole, lansoprazole and active 
agents useful for the treatment of Heicobacter pylon, such 
as metronklazole, timidazole, amoxidillin, clarithroinycin, 
minocycliuie and tetracycline. 

The present invention is particularly suited to the admin-
istration of active agents against Heicobacter pylon, e.g., 
antibiotics as exemplified by niinocyciiue, which are able to 
penetrate the space between the inner stomach lining and the 
stomach protective mucous layer, where the Helicobacter 
pyloni organism is present, with the result of eradicating the 
Ifeicobacter pyloni organism either totally or to such a 
degree that relapse after treatment for a large portion of the 
treatment population is minimized. The increased residence 
time of the active agent in the stomach provided by this 
invention permits an active agent delivery period at the situs 
of the organism that is longer than that provided by con-
ventional tablets and capsules. The increased efficiency and 
efficacy of treatment afforded by the present invention 
allows one to treat gastric disorders in a large number of 
subjects with dosage forms having a single active agent, 
preferably minocycline. Accordingly, one avoids the neces-
sity of having to employ complicated treatment regimens 
directed to the elimination of the Helicobacter pylon 
organism, such as those that utilize triple drug regimens such 
as combination of a proton pump inhibitor or a bismuth 
preparation with two antibiotics. 

While for reasons of efficacy, safety, economy, conve-
nience and/or efficiency it may be desirable to utilize a single 
active agent in the active agent formulation, it is to be 
understood that more than one active agent may be incor-
porated into the active agent formulation in a device of this 
invention, and that the use of the term "agent" or "active 
agent" in no way excludes the use of two or more such 
agents or active agents. The agents can be in various forms, 
such as uncharged molecules, components of molecular 
complexes or non irritating, pharmacologically acceptable 
salts. Also, simple derivatives of the agents (such as ethers, 
esters, amides, etc) which are easily hydrolyzed by body pH, 
enzymes, etc, can be employed. Combinations of two or 
more active agents can optionally be co-delivered, simulta-
neously or sequentially from the dosage form of this inven-
tion. For simultaneous delivery of two or more active agents, 
the active agents will typically be uniformly dispersed 
throughout the dosage form. For seqixential delivery, differ-
ent active agents can be selectively placed within the dosage 
loon during its manufacture. For example, a core that 
contains one active agent can be prepared, and the core 
coated or formed with an outer layer containing a second 
active agent. Initially, the agent in the outer portion of the 
dosage form will be dispensed, and as the dosage form 
erodes in the stomach, the second active agent will be 
dispensed at a later time. 

The active agent dosage form may include additional 
ingredients,sucb as, for example, a buffer or other agents for 
controlling pH in the stomach or elsewhere in the gas-



U 
US 6,548,083 DI 

21 S 22 
troirnestinal tract, an agent or agents for delaying onset of specific amount of active agentto be included in the dosage 
the housekeeping wave, preferably locally delivered by the form of the invention can easily be determined by routine 
dosage form in amounts not resulting in any substantial dosage studies that compare the blood plasma active agent 
systemic effect to the subject, as for example, anticholener levels of subjects with conventional dosing and the dosage 
gie agents such as propanthelme, and other agents including, s form of this invention. 
but not limited to, methylcellujose, guar gum, fats such as 
triglyceride esters, e.g., triethanol myristate, fatty acids of 

., . 
uC osage . orms o this invention can conveniently 

10-15 carbon atoms, and the like, a viscosity regulating release active 
over a prolonged 

gent in a,! controlled and sustained manner 
period l)pically, active agent will he vehicle a surfactant a dye a permeation enhancer, a pro 

teinase inhibitor, or other formulation ingredients andre1easd from I he dosage form at a rate that releases a 

additives, as are known in the art The active agent dosage 
10 therapeutically 

ject over a subs 
4fective 6ount of active agent to the sub 
antial portion of the period between admm form may also include minor amounts of low molecular istrationof the dosage frms. 1’pically, release will occur weight polymers which serve useful functions in tablet 

formation, for example, to improve the tablet cohesiveness u 10 of th over 4 
the dosage form, 

period between repeated administration of 
more preferably at least over 60% of the after compression or to improve the physical or chemical 

stability of the dosage form These polymers are added at period, and most preferably over 80% of the period 

quantities less than 10% by weight and preferably less that In an espee 
comprises a polymer 

ally preferred embodiment, the invention 
composition having from about 10 5% by weight of the tablet Examples of such polymers 

include hydroxypropyl methyl cellulose having molecular weight percent to about 50 weight percent of a water 
weights of less that 20,000 grains per mole, metbycellulose soluble, high molecular 

20 
weight polyethylene oxide polymer 

W having a molecular weight of less than 20,000 grams per and from about 10 weight percent to about 60 weight percent 
mole, polyvinyl pyrrolidone having a molecular weight of of a waterinso uble hydroxypropyl cellulose polymer. The 
less than 50,000 grams per mole, and the like, polyethylene oxide polymer has a molecular weight of 

The amount of active agent employed in the delivery between about 00,000 and 10,000,000 grams per mole. The 

device will be that amount necessary to deliver a therapou- hydroxypropyl 
ypropyl conten 

cellulose 
of betwean 

polymer preferably has a bydrox 
about 8-15 weight percent, and tically effective amount of the agent to achieve the desired 

therapeutic result. In practice, this will vary widely depend- most preterabl between! about 10-13 weight percent. The 

trig upon the particular agent the degree of active agent composition of this invention is useful to prepare the active 

absorption the severity at the condition, and the desired agent dosage rm’ desribed herein, and finds particular 

therapeutic effect. Thus, it is not practical to define a io utility with res ect to th antiviral, antimicrobial and anti-

particular range for the therapeutically effective amount of fungal active a gents described herein. 

each active agent incorporated into the device Such ranges The followz g examples are illustrative of the present 
can easily be determined by one skilled in the art using invention The are not to be construed as muting the scope 
conventional methods, for example from dose ranging and of the invention. Variations and equivalents of these 
plasma level studies Any references to specific quantities of examples will be apparent to those skilled in the art in light 
active agent or specific dose ranges of active agent herein are of the present disclosure, the drawings and the claims herein.. 
intended to include the amount or amounts of active agent . PREPARATION specified and bioequivalents thereof. 

When the delivery device of this invention is being used An example of a active agent which requires frequent 
to substitute for one or more doses of an active agent 4o dosing is acyclovir, A typical dosing regimen for this anti 
presented in a conventional dosage form that is usually viral active agent is five doses per day administered every 

. prescribed for multiple dosing during a predetermined four hours Ad! sage form in accordance with this invention 
period, the sum of the amounts of active agent present in the for twice daily j dosing of acyclovir was formulated accord 
multiple doses of the conventional dosage form for use in the mg to the tnll$wing procedures and tested in accordance 
period may be used to determine an upper limit on the of the 45 with the procelures described in Example 1. 
amount of active agent to be included in the device of this Eighteen grams of aceluvir and 3.6 grams of the gd 
Invention. For example, if the conventional dosage form forming polymer polyethylene oxide, having a number 
contains 200 tug of active agent and is to be administered average molecular weight of approximately 8 million grams 
every 3 hours, a dosage form of this invention may be per mole wer separately screened through a mesh having 
prepared for administration every 6 hours, and that dosage 50 40 wires per uch The polyethylene oxide is supplied under 
form may contain 400 mg of active agent which will be the trade nam PolyoxS grade 308 as manufactured by 
delivered over the 6 hour period Union Carbid Corporation, Danbury, Corn The sized 

However, when compliance with multiple dosing is a active agent aid polymer were dry mixed Then, 825 grams 
problem, the advantage of administering the dosage forms of of a bydroattrtetant water-insoluble polymer, bydroxypro-
the invention at fewer tunes throughout a twenty four hour 
period may provide incentive to incorporate greater amounts 

55 pyl cellulose 
weight percen 

having a hydroxypropyl content of 10-13 
and an average fiber particle size of 5() 

of active agent, where such greater amounts do not have any microns, was sieved through the 40-mesh screen and 
deleterious effects. Also, in certain instances it may he blended into the mixture. The hydroxypropyl cellulose is 
possible and preferable to use less than the sum of the supplied as Low�Substituted Hydroxypropyl Cellulose 
amount of active agent present in the multiple doses in the co grade 11 as ninuIactured by Shin-Etsu Chemical Company, 
active agent formulation in the dosage form of the invention Ltd., l’okyo, Jpan. Anhydrous ethyl alcohol, specially dens-
where the relative absorption index of the dosage forms of tured formula 3A, ic dthanol denatured with 5 volume 
the invention for a particular active agent are high, for percent ineth4aol, was added to the mixture with stirring 
example, greater that 1.0. The active agent dosage form of until 

a 

uniforily damp mass formed This damp mass was 
this invention will preferably have a relative absorption e5 extruded with @ressure through a screen having 20 wires per 
index of at least 05, more preferably at least 08, even more inch The exttudate was then allowed to air dry at room 
preferably at least 1.0 and most preferably at least 1.2. The temperature overnight. After drying, the resulting extrudate 
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was passed again through the 20-mesh sieve, forming gtan-
ules. 0.15 Grams of the tableting lubricant, magnesium 
stearate, were passed through a sieve having 60 wires per 
inch. The sized 60-mesh lubricant was then tumbled into the 
granules to produce the finished granulations 

Portions of the resulting granulation were weighed and 
compacted with caplet-shaped tooling on a Carver press at 
pressure head of 1.5 tons. Each tablet weighed approxi-
mately 1042 mg and contained approximately 625 Mg of the 
active agent. The shape of the tablet had approximately 
cylindrical proportions. The diameter was approximately 7.6 
millimeters (mm) and the length was approximately 22 mm. 

A tube of polyolefin material having an outside diameter 
of 7.7 mm and having a wall thickness of 0.25 mm was 
sliced with a razor to produce rings. The Width of each ring 
was approximately 3 mm. One ring was then press fifted 
onto each caplet such that the ring, or hand, was located 
approximately at the midpoint of the length of the caplet. 
This step completed the fabrication procedure of the 625 mg 
acyclovir banded caplet. 

EXAMPLE 1 

One of the banded devices fabricated in Preparation 1 was 
placed in a beaker of simulated gastric fluid, as specified in 
U.S. Pharmacopedia/National Formulary 23/18, having a pH 
of approximately 1.4 and a maintained temperature of 370 C. 
After one hour, the device was removed and measured for 
dimensional change. The lengths had enlarged to 24 min and 
the maximum diameter along the longitudinal axis had 
enlarged to 10 turn. The swollen device has the general 
appearance of the dosage form shown in FIG. 2. 

Five samples of the dosage form from the same manu-
facturing lot were then tested for release of active agent by 
shaking at prescribed conditions in an aqueous media simu-
lating the media in the upper gastrointestinal tract; Each 
dosage form was first placed in a cylindrical, slotted basket 
having inside diameter of 15 turn and inside length of 52 
mm. Each basket had eight slots and each slot was 1-2 mm 
wide and 52 mm long and positioned lengthwise along the 
length of the basket. ’The basket containing the dosage form 
was then placed in 50 milliliters of simulated gastric fluid 
and shaken at a frequency of 100 cycles per minutes at an 
amplitude

 
,f3.7 cm for one hour. Then, the baskets con-

taining the dosage forms were transferred to another set of 
receptacles having the same fluid media composition and 
volume as above and shaken for another hour. This proce-
dure was continued until nine 50 ml release receptor samples 
representing nine hours of release were accumulated. After 
9 hours, each basket was transferred to a fresh, single 50 ml 
receptor where it was then shaken for an additional 3 hours. 
’l’his completed the testing period. The concentration of 
active agent in the resulting receptors were then analyzed by 
using ultraviolet spectrometry assay at a wavelength of 252 
nanometers. The release performance data are plotted in 
FIGS, 8 and 9. Release rate of acyclovir as a function of time 
is plotted in FIG. 8 and the corresponding cumulative versus 
time curve is plotted in FIG, 9. The time to deliver 90% of 
the dose (i.e., "Tre") of acyclovir was 8.8 hours. It can be 
observed that the dosage form of this invention releases the 
autivizal drug acyclovir over a prolonged period of time. 

The performance of three dosage forms systems from the 
ame manufacturing lot was then evaluated in animals. 

Three dogs were fed a standard meal, Then, ‰ hour after the 
neal, one banded caplet as produced. above containing (125 
1ag. of acyclovir was administered orally to each animal. 
fbe plasma concentrations of active agent in the animals 

24 
was monitored during the subsequent 12-hour period. The 
concentration of active agent was quantitated within the 
plasma by high pressure liquid chromatography assay. At the 
completion of this 12-hour test period, the animals were 

5 provided a one-week washout period during which time, the 
level of active agent in the plasma returned to undetectable 
levels. Then, each animal was administered another course 
of acyclovir. This second course also consisted of 600 mg of 
acyclovir but was administered in three divided doses of 200 

to mg each. These were administered as immediate release 
doses in gelatin capsules at time zero, 4, and 8 hours.. The 
plasma concentrations were again measured over the 
12-hour period following the first dose. 

Results of the two in vivo studies are shown in FIG. 10. 
15 This figure represents active agent plasma concentration as 

a function of time produced by the dosage form of this 
invention containing acyclovir compared to the standard 
capsules of acyclovir. The filled circles represent data from 
the standard capsules of acyclovir containing the 200 mg of 

20 acyclovir, and the filled squares represent data from the 
dosage forms of the invention containing 625 nag of acy-
clovir. The continuously increasing plasma profiles through 
six hours generated by the banded caplet of the invention 
indicate that is was retained in the upper gastrointestinal 

25 tract for approximately 6 hours and active agent was deliv-
ered over a sustained retention period. This compares to the 
immediate-release capsules which show abotption of active 
agent in the upper tract for only about 1-3 hours. The lack 
of retention of the active agent as delivered from the capsule 

30 form is evidenced by the rapid decay in, plasma concentra-
tion after each dose from the capsule. 

FIG. 10 also illustrates that the single dose of 625 mg of 
acyclovir as delivered from the caplet of this invention 
maintained plasma profiles for 12 hours and that the levels 
were comparable to the 600 mg in divided doses. Moreover, 
while the total dose delivered from the caplet was equivalent 
to the total dose delivered from the capsules, the total 
bioavailability of the active agent, as measured by the area 
under the plasma/lime curves, was significantly higher from 

40 the banded caplet than from the capsules; 94 ug b/mi as 
compared to 69 ug bJml, resulting in a relative absorption 
index of about 1.36. 

EXAMPLE 2 
45 

Dosage forms of this invention containing 625 mg of the 
antiviral drug ganciclovir are prepared in accordance with 
the procedures of Preparation 1. The in vitro release pattern 
of six ganciclovir dosage forms is illustrated in FIGS. Ii and 

so 12. FIG. Ii. represent the release rate versus time and FIG. 
12 represents the corresponding cumulative release profile. 
The time to deliver .90% of the dose was 9.6 hours. 

The in vivo performance of three ganciclovir dosage 
forms of the invention from a single manufacturing lot is 

55 represented in FIG. 13. The open square symbols represent 
average plasma profiles of ganciclovir in three dogs result-
ing from the administration of the dosage forms as described 
in Example 1. For comparison purposes, the plasma profile 
of resulting from the administration of three immediate-

co release ganciclovir tablets containing 208 nag of drug and 
administered at 0, 4 and 8 hours, was determined and is 
shown as the closed square points in FIG. 13. Although the 
total dose of ganciclovir administered over the time period 
is substantially equivalent (624 tug for the immediate-

s release tablets and 625 mg for the dosage form of this 
invention), the area under the plasma curve for the dosage 
form of the invention is 157.7 ug/ml hr as compared to 120.8 
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tg/ml hr for the three immediate-release tablets and result-
ing in a relative absorption index for the dosage forms of the 
invention of 1.3. In addition to the foregoing comparison, a 
single immediate-release capsule containing 625 mg of 
ganciclovir was prepared by filling a gelatin capsule using 
conventional methods and administered at time zero. The 
plasma profile of the drug from administration to a dog of 
that formulation is represented by the closed circular points 
in FIG. 13. A comparison of the area under the curve of the 
dosage form of this invention to that of the 625 mg unit dose 
of ganciclovir results in the dosage form of the present 
invention having a relative absorption index of 1.69. 
Moreover, the plasma profiles of ganciclovir delivered by 
the dosage form of the invention produced elevated levels of 
the drug in the plasma for a duration of twelve hours, 
whereas the equivalent dose of the immediate release form 
produced elevated levels of the drug in the plasma for only 
about 6 hours. The diamond data points in I1G, 13 indicate 
that the dosage form of Example 2 was expelled from the 
stomach of the fasted dog prior to the dosage form swelling 
to an effective size such that the dosage form would be 
retained in the stomach, thereby producing only insignificant 
concentrations of drug in the plasma during the 12-hour test 
period. 

EXAMPLE 3 

Equivalent amounts of the following polymers are sub-
stituted for the polyethylene oxide in Preparation 1 (all 
molecular weights are number average molecular weights in 
grams per mole): hydroxypropyl cellulose (MW: 1,000, 
000), bydroxypropyl methyl cellulose (MW: 254,000), 
hydroxyethyl cellulose (MW: 1,300,000), sodium carboxy 
methylcØlluloss (MW: 700,000), calcium carboxymethyl 
cellulose (MW: 700,000), methyl cellulose (MW: 135,000), 
and polyvinyl alcohol (Elvanolfi HI,!), and dosage forms 
with a polyethylene hand are fabricated to the same dimen-
sions as described in Preparation 1 with equivalent quanti-
ties of the active agents acyclovir, ganciclovir and minocy-
dine. The prepared dosage forms are retained in the stomach 
of a dog for a sustained retention period and deliver the 
antiviral active agents ganciclovir and acyclovir and the 
antimicrobial active agent minocydline over a prolonged 
period of time. 

EXAMPLE 4 

Dosage forms containing equivalent quantities of the 
antiviral drugs acyclovir and ganciclovir and the antibiotic 
mninocycline are prepared according to the procedures in 
Preparation 1, except that the nonwater soluble bydroattrac-
tant used is, respectively, microcrystalline cellulose 
(Avicel), cross-linked sodium or calcium carboxymethyl 
cellulose, cellulose fiber (Solka-Floc, Elcema), cross-linked 
polyvinyl pyrmolidone (Polyplasdone X1.), cross-linked 
Amberlite resin, alginates (Satialgine), colloidal 
magnesium -aluminum silicate (Veegum), corn starch 
granules, rice starch granules, potato starch granules, and 
sodium carboxymethyl starch (Expotab, Primojel). The pre-
pared dosage forms are retained in the stomach of a subject 
and deliver active agent over a prolonged period of time. 

EXAMPLE 5 

’Ibe following active agents are substituted, in the quan-
tities indicated in the parentheses following each active 
agent listed, for the quantity of acyclovir in Example 1: 
cimetidine (400 nag; $00 tag, 1200 mg, 1600 mg), ranitidine 
(150 mg; 200 mg, 300 mg), captopril (12.5 mg; 25 mg; 50 

26 
mg; 100 rug, 150 mg), metbyidopa (125; 250; 500 nag), and 
selegiline (5 rug, it) mg) and the dosage forms are prepared 
in the same ma  as described in Example 1. The prepared 
dosage forms ar retained in the stomach of a subject and 

S deliver active a!nt over a prolonged period of time. 

EXAMPLE 6 

Dosage forms of this invention containing 600 rug of 
acyclovir are fa, nicated according to the procedures of 

10 Preparation 1, eicept that the tablet is inserted into a size 
"00" hard gelatin capsuló before banding. The band is 
applied by a pni4iting process using, the methods and com-
positions descnbd in U.S.: Pat No 5,534,263, incorporated 

15 
herein by reference, where the band material is ethyl 
acrylate/metbyl nnthacryate 70:30 copolymer (Eudragit 
NE 300, Robin ch). Th resulting dosage form is smooth 
and easy to swa4low. 

EXAMPLE 7 
20 

A gastric pIatorm dosage form of the antihistamine, drug, 
fexofenadine byirochlonide, was prepared according to the 
following procejlures. 11.5 Grams of the drug, .30 grams of 
polyethylene oxide, 54 grams of low-substituted hycirox-
ypropyl celiulos, and 3.7 grains of polyvinyl pyrrolidonc 
were individualy passed through a sieve having 40 wires 
per inch, and thin the three components were tumble mixed 
together for 10 ninutes. The polyethylene oxide (Polyoxfi 
WSR-N-60K as supplied by Union Carbide, Danbury, 

30 Coon.) had a molecular weight of approximately 2 million 
grams per mol, the polyvinyl pyrrolidone (Povidonefi 
K2932 as supplied by GAP Corporation, New York, N.Y.) 
had a molecular l weight of approximately 45,000 grams per 
mole and the byroxypropyl cellulose cLHPC-II supplied by 

35 Shin-Etsu Chem ical Company, Tokyo, Japan) had a laydrox-
ypropyl content of approximately 11 weight percent Anhy-
drous ethyl alcohol formula SDA 3A was slowly added to 
the dry mixture with stirring until a uniform damp mass was 
formed. The da4ap mass was forced thorough a sieve with 20 

4 in wires per inch, I ormiiag elongated granules which were then 
air dried at ambient room conditions overnight. The result-
ing dried granules were then passed through the 20 mesh 
sieve forming lore rounded granules. Then, 0.30 grams of 
the flow pro otang agent, colloidal silicon dioxide 

45 (Aerosilfi 200 upplied by Degussa Inc, New York, N.Y), 
was dry mixed into the blend. Finally, 0.5 grams of the 
tableting lubric nt, magnesium stearate previously passed 
through a siev having 60 wares per inch, was tumble 
blended into t bulk. This produced the final granulation. 

50 Individual port ons of the granulation weighing approxi-
mately 1042 in were cothpressed with size 0 caplet tooling 
on a Carver pre s with a force of about 1.5 tons. Each tablet 
contained the it dose of 120 mg of fexofenadine hydro-
chloride. 

55 A solution far use in film coating the tablets was then 
prepared by s ring 40 grams of methyl cellulose (Methocel 
A15 IV Premum supplied by Dow Chemical, Midland 
Mich.) and 10 grams of sotbitôl 950 grams of purified water 
at room temperture. The mixture was then chilled overnight 

60 at 9 centigrad to complete dissolution. The tablets from 
above were the transferred to a pharmaceutical coating pan 
spray coated ’cslith the solution in a current of warmed air 
until a dry film coating weight of 37 mg was deposited onto 
each tablet. 

65 An aqueous Jisporsion for use in banding the tablets was 
prepared by disolving 30 grams of triacetin in 174.75 grams 
of ethyl acrylat methylnetbacrylatc 70:30 copolymer aque-
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ous dispersion Eudragit. NE40D supplied by Rohm 
Corporation, Darmstadt, West Germany). Then, 0.1 grams of 
anti foam agent (Simethicorie 07-2587, Dow Chemical, 
Midland, Mich.) was blended into the mixture. This formed 
the final composition of the banding dispersion. 

The film coated tablets from above were then banded by 
applying s the above banduig dispersion in a transfer print-
ing process using a printing wheel having a width of 
approximately 100 mils (2.54 mm). The freshly banded 
system was then dried in warm air to remove the water from 
the aqueous dispersion, leaving a single band located in the 
center of the caplet having a width of approximately 120 

� mils (3.05 mm) and a weight of approximately 21 tug. The 
� entire banded system was then overcoated with more of the. 
aqueous-based film coat solution using the formulation and 
process as described above until a film coat weight of 31 mg 
was applied. This completed fabrication of the dosage form. 

Three of the resulting systems were tested in vitro accord-
ing to the procedures described in EXAMPLE 1 except the 
ultraviolet assay wavelength was 260.4 nanometers. The 
dosage forms demonstrated a mean release rate of 10.9 
mg/hr between hourly intervals I and U in the release rate 
assay. The T of the dosage form was approximately 9.8 
hours clainonstraling that the dosage forms released active 
agent over a prolonged period of time. 

Systems from this batch were then tested in four animals 
according to the procedures in EXAMPLE 1. The concen-
tration of drug in the plasma as a function of time increased 
for approximately 6 hours after the initial dosing, demon-
strating retention of the dosage forms in the, stomach over a 
prolonged period. EXAMPLE 8 

A gastric platform dosage form delivering the antibiotic, 
minocylcine, for treatment of Flólieobacter  pylori gastritis, 
gastric and duodenal ulcers, was fabricated. The procedures 
for fabrication were those specified in EXAMPLE 7. 17.8 
Grams of minocycline hydrochloride, 24.6 gams of poly-
ethylene oxide 53,8 grams of low-substituted hydroxypropyl 
cellulose, 3 grams of polyvinyl pyrrolidone 0.3 grams of 
colloidal silicon dioxide, and 0.5 grams of magnesium 
stearate were granulated according to the procedures in 
EXAMPLE 7. The excipients were the same as in this 
example except the polyethylene oxide had a molecular 
weight of approximately 4 million grams per mole (Polyox 
WSR 301). The granulation was compressed into caplets 
weighing 1042 mg where each tablet contained a unit dose 
of 185mg of minocycline hydrochloride. The tablets were 
fllmsubcoated.with a coating weight of 52 mg, banded with 
a 21 mg band, and ovemoated with 21 mg of film. The 
cempositions of the subcoat, band, and overcoat were the 
same as disclosed in EXAMPLE 7. 

The resulting dosage forms were then tested in vitro using 
the procedures in EXAMPLE 1. except the wavelength for 
ultraviolet assay was 353.4 nanometers. The dosage forms 
released drug over a prolonged period and produced a T00 
value of approximately 10.9 hours. The dosage forms pro-
vided a mean release rate of about 18.2 mg/hr determined 
between hourly intervals I and 7 of the release rate assay. 

Four systems from the same batch were then evaluated in 
vivo according to the procedures disclosed above. An 
ascending plasma concentration over a period of approxi-
mately 6 to 8 hours was observed and indicates retention of 
the dosage forms in the stomach and delivery of drug for a 
prolonged period after dosing. 

The present invention is described and characterized by 
one or more of the following technical features and/or 
characteristics, either alone or in combination with one or 

28 
more of the other features and characteristics: an active 
agent dosage form adapted for gastric retention that com-
prises (a) a therapeutically-effective amount of an active 
agent, (b) a polymer matrix in which the active agent is 

s dissolved or dispersed, the polymer matrix including a high 
moledular weight, water-soluble polymer and a 
bydroattractant, preferably water insoluble, the polymer 
matrix having an outer surface for exposure to the environ-
ment f use, (c) a band of insoluble material circumscribing 

in a portion of the surface of the polymer matrix, and option-
ally a gastric-emptying delaying agent; a number average 
molecular weight of the water-soluble polymer being 
between about 100,000 and 20,000,000 grams per mole; the 
water soluble polymer being polyethylene oxide, hydrox-

is ypropyl cellulose, hydroxypropyl methyl cellulose, 
bydraxyethyl cellulose, sodium carboxy methylcellulose, 
calcium carboxyinethyl cellulose, methyl cellulose, pre-
gelatinized starch, maltodextrin, polyacrylic acid or its 
sodium or potassium salts, or polyvinyl alcohol: the bydroat-

20 tractant being low-substituted hydroxypropyl cellulose, 
microcrystalline cellulose, cross-linked sodium or calcium 
carboxymethyl  cellulose, cellulose fiber, cross-linked poly-
vinyl pyrrolidone, cross-linked Amberlite resin, alginates, 
colloidal magnesium-aluminum silicate, cross-linked poly-

2$ acrylic acid or its sodium or potassium salts core starch 
granules, rice starch granules, potato starch granules, or 
sodium earboxymethyl starch a gastric retentive dosage 
form adapted for delivery of active agents that are relatively 
insoluble or have a short absorption window in the small 

30 intestine, such as where the active agent is an antiviral, 
antimicrobial or antifungal active agent, and especially 
where the active agent is acyclovir, ganciclovir, cirnetidine, 
rarntidme, captopnl, metbyidopa, selegiime, minocycline or 
fexofenadine or a pharmaceutically acceptable salt thereof; 

35 a polymer matrix in which the weight percent of the water 
soluble polymer in the polymer matrix is about 10 to 90 
weight percent and weight percent of the hydratutractant in 
the polymer matrix is about 5 to 70 weight percent; a dosage 
form adapted to deliver in the stomach, as a single dose and 

40 over a prolonged time period, preferably at least 4 burs, and 
even more preferably 8-12 hours, a therapeutically-effective 
amount of an active agent, with the relative absorption index 
of the dosage form being at least 0.5, and preferably at least 
1.0; a unitary compressed dispersion of a solid active agent 

4$ in a gel-forming, erodible polymer matrix having a first 
portion that swells in the stomach while maintaining its 
physical integrity for a prolonged period of time and a 
second, non-erodible, non-gel-forming portion for promot-
ing retention of the dosage form in the stomach over a 

50 prolonged period of time; the water soluble polymer being 
polyethylene oxide having a number average molecular 
weight of at least 100,000 grams per mole; a composition 
comprising’ about 5 weight percent to about 50 weight 
percent of a polyethylene oxide polymer having a number 

55 average molecular weight of between about 100,000 and 
20,000,000 grams per mole and about 5 weight percent to 
about 60 weight percent of a hydroxypropyl cellulose poly-
mer having a hydroxypropyl content of between about 10 
weight percent and about 13 weight percent of the bydrox-

60 ypropyl cellulose polymer; an active agent dosage form 
adapted for gastric retention comprising an active agent 
selected from the group consisting of acyclovir, gancielovir, 
metformin, bupropion, orlistat and minocycline, and a bio-
eroclible polymer, wherein the dosage form releases a thera-

6$ peuticaUy effective amount of the active agent to the stom-
ach of a subject over at least a 6 hour period; an active agent 
dosage form adapted for gastric retention comprising an 
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active agent reservoir adapted to deliver active agent over a 
Prolonged period to the stomach of a subject to which the 
dosage form is administered and a polymer matrix including 
a high molecular weight, water-soluble polymer and a 
bydroattractant combined with the active agent reservoir and 
adapted to expand when contacted with fluid in the stomach 
of the subject and promote retention of the dosage form in 
the stomach of the subject; a dosage form wherein the 
polymer  matrix is tubular and surrounds the active agent 

10 reservoir comprising a band of insoluble material circum-
scribing at least a portion of the polymer matrix; delivery of 
active agent from the active agent reservoir that is osmoti-
cally driven; gastric-retentive, bioerodible active agent dos-
age forms adapted to deliver an active agent at a controlled is 
rate such that the relative absorption index of the active 
agent delivered is at least 03; a gastric-retentive, bioerdible 
active agent dosage form adapted to deliver a therapeutically 
effective amount of the active agents acyclovir, ganciclovIr, 
cimetidine, raaitidine, captropil, methyldopa, selegiline, 2 
minocycline, mefformin, bupropion, orlistat and 
feofenadine, or a pharmaceutically acceptable salt therłof, 
to the stomach of a subject over a sustained retention period 
and biocquivalents thereof; a method of treating a subject in 
need thereof with an active agent that comprises adminis-
tering the active agent to the subject in an active agent 
dosage form comprising a water soluble, swellable polymer 
and a hydroattractant adapted for gastric retention and 
release of the active agent over a prolonged period, a dosage 
form and method for administering at least 500 tug of 30 
acyclovir tea subject over at least a 12 hour period a dosage 
form and method for administering at least 500. tug of 
ganciclovir to a subject over at least a 12 hour period; a 
dosage form and method for administering at least 100 mg 
of minocydline to a patient over at least a 12 hour period; a 35 
method of administering a gastric retentive dosage form that 
is adapted to swell in the stomach of a subject that comprises 
administering the dosage form to the subject in the fed state. 

The above description has been given for ease of under-
standing only. No unnecessary limitations should be under- 40 

stood therefrom, as modifications will be obvious to those 
skilled in the art. 

What is claim 
1. An active a 
an active agon 

active ageni 
active agent 
subject; and 

a layer of pol 
agent reser, 
soluble poly 
the layer of 
mote gastric 

2. The dosage 
polymer matrix i 
insoluble materi 
layer of polymer 

3. The dosage 
reservoir is conu1 
from the active a 

4. The dosage 
is configured to d 
the active agent 
absorption index 

S. The active 
active agent is 
autidiabetic, 
antidepressant, 

6. The active 
relative ahsorpti 
greater than 1. 

1, The activ 
comprising a g 

8. The activ. 
comprising a ga 
antlebolonergic 
fatty acids of 1. 

9. The active 
Active agent i. 
minocycina, 
selegiline, m 
buproption or 
of any the prec 

30 
I is; 
ant dosage form comprising: 
reservoir comprising an active agent, the 
reservoir being adapted to deliver the 

)ver a prolonged period to a stomach of a 

frmer matrix provided areund the active 
oir and including a swollable, water-
her and a water insoluble hydroattraetant, 
polymer matrix being configured to pro-
retention of the dosage form. 
form of claim 1, wherein the layer of 
tubular çiouiprising at least one band of 

1 circumscribing at least a portion of the 
matrix, 
form of 4aini Z wherein the active agent 
ured such. that delivery of the active agent 
gent reservoir is osmotically driven. 
orm of claim 1, wherein the dosage form 
Iiver a tbrapeutica1ly effective amount of 

it a coauoUed rate such that the relative 
of the active agent is at least O.S. 
gent dos4ge form of claim 1, wherein the 
selected from an antiviral, antibiotic, 
tutibyprglycemic, hypoglycemic, 
tiobesity and antifuingal agent, 
gent do4ge form of claim 1, wherein the 
n index of the active agent is equal to or 

agent dosage form of claim 1, further 
nc-emptying delaying agent. 
agent dosage form of claim 1, firther 
ieempting delaying agent selectôd from 
ents, mçtbycellulose, guar gnrtt, fats and 

15 carbon atoms. 
ent dosage from of claim i wherein the 
selected from acyclovir, gandclovir, 
atidine, rantidine, captopril, ruethyldopa, 
ocycline, fexofceidine, metfrmin, 
it, and a pharmaceutically acceptable sail 
Lug active agents. 

* * * * 
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[57] ABSTRACT 

Sustained release formulations are disclosed which con-
tain a therapeutically active medicament and a high and 
low viscosity HPMC and which exhibit a zero order 
release profile. 
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HPMC is de: 
SUSTAINED RELEASE WITH HIGH AND LOW $0,000 or lea 

VISCOSITY HPMC The prefex 
Dow Metho 

BACKGROUND OF THE INVENTION S. AND 1(1001 
Sustained release formulations containing a pharma- arc available 

cologicafly active agent and. exhibiting a zero. order CR, BIOM C 
release rate are particularly useful. The Iethc 

Ibuprofen is a well-known analgesic which has been their methox 
used to treat cbroak pain such as that associated with 10 as shown In 1 

ES E1SLV ESOLV 

Mthoyl 
% 

28-30 28-30 2930 
Rydro,ypropy1 

% 

7-42 7-12 7-12 
Viscosity opt 4-6 12-18 40-60 
(2% In water) 

arthritic and rheumatic conditions. In such oases the 20 
The medio analgesic is best administered so as to sustain its action 

selected from over a period of timeand to have a uniform level of 
preferably tIll analgesic action over this extended time period. This 
should be tAk objective can partly be Achieved by the repeated admin- 

istration tions includin, of a rapid release dosAge. However, this proce- 25 
profen-(S)-lysi dure clearly has patient acceptability problems as well 
and (S)-lysine. as a repeated raising and Lowering of the blood levels of 

It Should b analgesic. 
Generally, the release profiles in controlled release profile is obtsi 

formulations follow a classical square root of time rela- 30 high to low v1 
’the tionship, i.e., the release rate decreases with time. In a combinati 

zero order composition a plot of the rate of release of a varying amc 
HPMC Wharf drug vs. time shows a straight horizontal line, i.e., the 
example: release rate is independent of time. Zero order sustained 

release compositions provide a more uniform delivery 35 (I) IPan B101 
of the therapeutic agent over long periods of time. (ii) I part ElO 

Sustained release formulations for .ibuprofen have (i’) I part El( 
(iv) I part El( been disclosed in HP publication No. 255404, however 

These rang the formulations disclosed do not’ provide for a zero 
order release rate. In WO No. 87/00044 a sustained 40 the high vise 
release formulation, exhibiting a bimodal controlled expected with 
release, is disclosed. The carrier base is composed of a. HPMC-
bimodal hydroxypropylmethyloeflulose (HPMC) and The medicax 
the medicament selected from an antrnammatory group with PovldonQ 
such as flurbiprofen. The publication is silent on the 45 agent.. Typical 
formulation of zero order release compositions. The  The percent 
Boots Company PLC, El’ No. 234,670 has disdiosed a tical compositi 
sustained release composition containing zanthan gum The range 0 
wherein the medicament may be ibuprofen. The Boots 100 to 600 rug 
formulation does not solve the problem of a zero order 50 Where the n 
release rate. range is 100 tc 

The percent 
DETAILED DESCRIPTION OF THE An example 

INVENTION controlled reis 
The present Invention is directed to a carrier base 55 

material for therapeutically active medicaments in a 
solid dosage formulation wherein the carrier base com-
prises:. 

(a) a high viscosity HPMC; and 
(b) a low viscosity HPMC wherein the high and low 60 

viscosity HPMC are in a ratio yielding a zero order 
release profile for the medicament. 

In the present invention, it has unexpectedly been 
found that a zero-order release profile can be obtained 
by controlling the ratio of high to low viscosity HPMC 65 
in a carrier base formulation. 

A high viscosity HPMC is defined as one having a 
molecular weight of 60,000 or greater. A low viscosity. 

2 
red as one having a molecular weight of 

ed low viscosity HPMC are available as 
1 cellulose ethers ES, E15LV, ESOLV, 

V. The preferred high viscosity HPMC 
is Dow Il4ethocel cellulose ethers E4M 
1, 1(4M, 1(lSM, AND KIOOM.’ 
vi cellulose ethers are characterized by 
and bydrPxypropyl content and viscosity 
.e following table: 

)LV E4M EI0MIc4M KI5M IC100M 

24. 19-24 28-30 19-24 19-24 19-24 
�12 7-12 7-12 7-12 7-12 1-12 
10 4006 10,000 4000. 15,000 100,000 

nent in the present invention may be 
ibuprofen, or salts of ibuprofen. Most 
medicament is ibuprofen lysine which 
a to mean all stercoisomeric configura. 
racemic ibuprofen lysine and (S)-ibu-

e; i.e. the salt formed from (S)-ibuprofen 

appreciated that a zero order release 
ied only with a certain relative range of 
cosity HPMC. This may be illustrated by 
n of 1 part high viscosity MOM CR and 
nit of any of the preferred low viscosity 
in a zero order release was found,. for 

CR: 3 Pam E5; 
CR 2 to4 parts EI5LV; 

M CR.: 3 to 9 parts ESOLV; 
M CR: 3 to 9 parts KIOQLV. 

are not limited to combinations where 
tity HPMC is MOM CR. but are to be 
my of the other preferred high ’viscosity 

lent, preferably ibuprofen lysine is mined 
lISP (PVP) which functions as a binding 
y the ratio of drug to PVP is 20:1. 
Fdrug/?VP granules in the pharmacou-

Dn is 33.3 to 83%. 
’ibuprofen in this invention is preferably 

edicametit 
is ibuprofen lysine the weight 

600 tug measured in zng ibuprofen. 
range of HPMC carrier base is 17-66%. 
f the composition and processing of the 

xse dosage form Is provided below: 

Composition, 

Zbupxfofen Lysine. -- 61.8% 
pvPI 3.0% 
Car*r flase’ 34.1% 
Mas,feslwn Stcaxate 1.0% 

Total 99.9% 

Fillers such as Avicel, lactose, manitol, dicalclum 
phosphate, starch or pregclatin starch 1500 may be 
added to the cmpositiozi. Binders such as corn starch, 
pregelatin starch 1500, KIucel LF, methocel E3, ES, 
gelatin or acacia may be added as necessary by those 
skilled in the i1rt. Besides magnesium stearate, other 
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3 
lubricants such as stearfo acid, sodium stearate fumerate 
or alcium stearate may be employed. 

Processing 
batch of ibuprofen lysine granules containing PVP 
prepared. An appropriate amount of granules, typi-
3.21 grams was removed and mixed in a V.blender’ 

10 minutes with a carrier base, usually 1.71 grams, 
n from the preferred high viscosity and low vis-

ly RPMC. The resultant mixture was then mixed in 
blender for three minutes with magnesium stearate, 
b had previously been sieved through a #60 mesh 
n. Tablets of about 980 mg were compressed on an bins 

I-V provide release profiles for controlled 
Se tablets prepared following the processing de-
ed above and containing 600 mg Ibuprofen Lysine 
330 mg carrier base. Dissolution determinations 
conducted using an automated dissolution � testing 
such as a Beckman Spectrophotometer, model 
.5, connected with a Vanderkmp 600 six-spindle 
lution tester. Samples were taken every hour for at 
12 to 24 hours and absorbance was read spectro-

Dmetrfcaily at 260 mu. 
1 the NPMC polymers described are available from 
)ow Chemical Company. Racemic Ibuprofen lysine 
be prepared following the description in U.S. Pat. 
4,279,926. (S)-ibuprofen-(S)-lysine is prepared as 

described in copending application Set. No. 422,466 
filed Oct. 18, 1989. 

TABLE I 
Release Profiles of Thu proten Lysine Using 25% E4MCR 

ax4 759o’  of 
p 

L.ow Viscs11y HEM 
7$% EI5LV 75%W0 75% KI00LV 

Time MEAN MEAN MEAN 
[hr] ABSORBANCE ADSORSANCE ABSORBANCE. 

0.0000 0.0000 0.0000 
10 1 0.1125 0.1160 0.0820 

2 0.1885 0.1935 0.1400 
3 0.2570 0.2615 0.1940 
4 03180 0.3230 0.2440 

$ 

0.3735 0.4080 0.2920 
6 0.4265 0.5290 0.3375 

15 7 0.4945 0.6265 0.3860 
8 0.5975 0.6820 0.4445 
9 0.6855 0.7190 0.5045 

10 0.1280 0.7405 0.5750 
11 0,7520 0.7555 0.63$0 
12 07540 0.7620 0.6845 
13 0.1500 0.7675 0.7225 

’ 14 0.7445 07680 0.1515 
15 0.7405 0.7670 0.1695 
16 ..�.. 0.7785 
17 0.7825 
18 0.7835 
19 

25 20 
21 
22 
23 
24 

TABLE H 
Release Profiles of Ibuprofen Lysine Using Various 

Time 

25% E10MCR: 
750/0 E5 
MEAN 

ABSORBANCE 

Retios of E10MCR aad 

33.39o’  E10MCR 20% E10MCR 
66.7% E15LV 80% EI5LV 

MEAN MEAN 
ASSQRBANCE ABSORBANCE 

a Low Viscosity 
25% E10MCR 

75% E50 
MEAN 

ABSOR. 
DANCE 

HPMC 
10% E10MCR. 
90% ESOLV 

MEAN 
ABSOR. 
DANCE 

25% EIOMCR 
75% K100LV 

MEAN 
ABSQR. 
DANCE 

10% EIOMCR 
90% K100LV 

MEAN 
ABSOR-
SANCE 

0.0000 0.0010 0,0010 010000 0.0005 0.0000 0.0005. 
0.0985 0.1140 0.1515 0.109$ 0.1250 0.0790 0.1120 

2 0.1670 0.1720 0.2420 0.1855 0.1960 0.1360 0.1715 
3 0.2335 0.2210 0.3130 0.2570 0.2540 0.1845. 0.2325 
4 0.3055 0.2630 0.3760 0.3220 0.3065 0.2300 0.2845 
5 0.3960 0.3050 0.4345 0.5870 0.3580 0.2115 0.3325 
6 0.4800 0.3450 0.5265 0.4505 0.4110 0.3125 0.3825 
7 0.5630 0.3840 0.5975 0.5140 0.4810 0.3525 0.4360 
8 0.6505 0.4280 0.6525 0.5780 0.$415 0.3905 0.4900 
9 0.6875 0.4600 0.7095 0.6220 0.5990 0.430$ 0.5595 

10 0.7165 0.4970 0.7475 0.6645 0.6525 0.4730 0.6235 
11 07235 0.5345 0.1565 0,7020 0.6885 0.5210 0.6785 
12 0.7255 0.5835 0.1590 0.1255 0.7080 0.5685 0.7170 
13 0.7260 0.6410 0.1600 0.7395 0.7200 0.604$ 0.7365 

� 14 0.1245 0.6915 0.7575 0.7510 0.7275 0.6415 0.7390 
15 0.7240 0.7230 0.1530 0.7560 0.7310 0.6115 0.7370 
16 0.7240 0.739$ 0.7525 0.1600 0.7290 0.6905 0.7360 
17 0.1240 0.7425 0.7520 0.7630 0.7260 0.7080 0.7340 
18 0.7245 0.743$ 0.7520 0.7650 0.7260 0.7225 0.7360 
19 0.7255 0.745$ 07670 0.7345 
20 0.7265 0.7440 0.7680 0.7395 
21 0.1275 0.7420 0.7700 0.7440 
22 0.1290 0.7420 0.7725 0.7450 
23 0.7290 0.7410 0.7740 
24 0.7316 0.7395 -0.7755 

TABLE III 
Release Profiles of Ibuprofen Lysine Using Various 

Ratios of 
ic4Manc 

a Low ViscosityHP-MC 
50% K4M 25% K4M 25% K4M 25% K4M 
50%W 7$% EISLV 75% ES 75% K100LV 

Time MEAN MEAN MEAN MEAN 
[lr1 AB$ORBANCE ABSORBANCE ABSORBANCE ABSORBANCE 

0 0.0000 0.0000 0.0000 0.0000 
1 0.1155 0.1010 0.0995 0.0815 
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TABLE III-continued 
Release Profiles of Thuprofen Lysine Using Various - 

Ratios of K4M and a Low Visçsjty RPMC 
50% K4M 2594’ K4M 25% IC4M 25% K4M 
50% ES 7547o Ei5LV 75% ES 75% KIOOLV 

time MEAN MEAN MEAN MEAN 
[lu) ABSORBANCE ABSORBANCE ABSORBANCE ABSORBANCE 

2 
- 0.1795 0.1700 - 0.1565 0.1390 

3 0.2315 0.2335 0.2110 0.1895 
4 0.2815 0.2905 0.2630 0.2365 
5 0.3655 0.3490 0.3130 0.2815 
6 0.4095 0.4360 04395 0,3260 
7 0.4465 0.5510 0.5270 0.3705 
8 0.4925 0.6430 0.5815 0.4225 
9 0.5695 0.6990 0.6305 0.4850 

to 0.6550 0.1405 0.6550 0.5435 
ii 0.7045 0.1560 0.6175 0.6000 
12 0.7235 0.7565 0.6950. 0.6500 
13 0.7360 0.7515 0.7060 0.6740 
14 0.7400 0.7445 0.7175 0.6920 
15 0.7460 0.7415 0.7245 0.7040 
16 0.7535 0.7450 0.7260 0.7220 
17 0.7525 0.7435 0.7275 0.7315 
18 0.7555 0.7415 0.7270 0.7380 
19 0.7605 0.7405 0.7305 
20 0.7605 0.1400 0.7305 
21 0.7650 0.7425 0.7320 
22 0.763$. 0.7310 
23 0.7660 . 24 

TABLE IV 
Release Profiles of Zbuprofen Lysine Using Various 

Ratios ofj(j5M and a Low Vjscosfty HPMC - 
25% K1SM 25% KI5M 25% KISM 25% K15M 

75%0 75% EI5LV 75%00 750/6 KIOOLV 
Time MEAN MEAN. MEAN MEAN 
(hr -ABSORBANCE ABSORBANCE ABSORBANCE ABSORBANCE. 

0 0.0000 0.0000 0.0000 0.0000 
I 0.1280 0.0935 0.0855 0.0950 
2 0.2110 0.1540 0.1425 0.1640 
3 0.2830 0.2085 0.1915 0.2225 
4 0.3640 0.2590 0.2390 0.2740 
5 0.4350 0.3070 0.2810 0.3215 
6 0.5060 0.3530 0.3265 0.3665 
7 0.6475 0.3980 0.3970 0.4120 
8 0.7215 0.4470 0,4890 0.4575 
9 0.7360 0.5505 04535 0.5040 

10 0.1415 0.6200 0.5945 0.5485 
11 0.7410 0.6655 0.6125 0.5910 
12 0.1395 0.6815 0.6400 0.6245 
13 0.7435 0.6850 0.6590 0.6490 
14 0.7475 0.7040 0.6910 0.6650 
15 0.7490 0.7250 . 0.7085 0.6845 S 

16 0.7520 0.7365 0.7295 0.7035 
17 0.750$ 0.7395 0.1395 0.7160 
18 0.7515 0.7390 0.7400 0.7235 
19 0.7485 0.7405 0.7330 0.7305 
20 0.752$ 0.1405 0.7355 0.7345 
21 0.7500 0.7360 0.7255 0.738$ 
22 . 0.7415 

TABLE V-continued 
es of Ibuprofen Lysine Using 25% K lOOM 

TABLE Y $5 - 

Release Profiles of Ibuprofen Lysine Using 25% K lOOM Release Pro 
- and 75% ci’ a Lçw Vlscolty HPMC, an 725 of a Low Viscosity UPM. 

75% E1SLV 75% ESO 151/6 E15LV 75% WO 
Tune MEAN MEAN Time MEAN MEAN 
(hr] ABSORBANCE ABSORBANCE [hr] - 60 ABSORDANCE 

0.4880 

ABSORBANCE 

0.5940 0 0.0000 0,0000 10 
1 0.0820 01005 11 0.5510 0.63$0 
2 0.1330 0.1615 12 0.5945 0.6115 
3 0.1800 0.2180 13 0.6335 0.1000 
4 0.2223 0.2680 14 0,6650 0.1215 
5 0.2630 0.3140 65 15 0.6950 0.7370 
6 0.3025 0.3630 16 0.7193 0.7485 
7 0.3405 0.4230 17 0.7395 0.7575 
8 0.3805 0.4950 18 0.7530 0.1655 
9 0.4240 0.5465 19 0.7680 . 0.1710 

I 
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V 
Pe1ease Profiles of Ibuprofen Lysine Using 259o’  K lOOM 

and 75% of a Low Viscosity HPMC, - 
75% EISLV 756% E50 

Time MEAN MEAN 

20 0.7740 0.7755 
21 0.7795 0.7770 
22 0.7825 0.7785 
23 0.7800 
24 ’0.7820 

What is claimed is: 
1. A carrier base material combined with a therapeu-

cally activemedicament and shaped and compressed 
a solid sustained release pharmaceutical dosage form 

aving a zero order release profile upon administration, 
artier base material comprising: 
(a) a high! viscosity HPMC; having a molecular 

weight of 60,000 or greater; and 
(b) a low viscosity HPMC, having a molecular 

weight of 50,000 or less, wherein the high and tow 
viscosity HPMC are in a ratio yielding a zero order 
release profile. 

2. A zero order release pharmaceutical formulation 
ecording to claim 1 in which the high viscosity HPMC 
i. selected from a methocŁl cellulose ether wherein: 

(a) * methoxy= 19-24, % hydroxypropyl=7-12, 
viscosity =4000 cps; 

(1,) % methoxy=28-30, % hydroxypropy1=7-12, 
viscosity= 10,000; 

(c) % methoxy 19-24, % hydrox3propy1=7-12, 
viscosity=’4,000; 

(d) % methozy= 19-24, % bydroxypropy1=7-12, 
viscosity= 15,000; 

(a) % metboxy= 19..24, % hydroxypropyI=7-12, 
viscosity= 100,0001 

ad the low viscosity HPMC is selected from a metho-
ci cellulose ether wherein: 
(a) % methozy=28-30, % hydroxypropyl=7-12, 

viscosity =4-6; 
(b) To methozy=28-30, % hydroxypropyl = 7-12, 

viscosity =i2-18; 
(c) % methoxy=28-30, % hydroxypropyl=7-12, 

viscosity =40-60; 
(d) % nietboxy= 19-24, % hydroxypropyl=7-12, 

viscosity= 100. 
3. A zero order release pharmaceutical formulation 

r.cordlug to claim 2 wherein the high viscosity HPMC 
I part methocel cellulose ether wherein % methox-

=28-30, % hydrozypropyl = 1-12 and via-
osity= 10,000 and wherein the low viscosity HPMC is 
tiected from; 
(a) 3 parts wherein % znethoxy=28-30, % hydroxy.. 

propyl=7-12. and viscosity=4-6; 
(b) 2 to 4 parts wherein % methozy=28-30, % hy 

droxypropyl=7-12, and viscosity= 12-18; 
(c) 3 to 9 parts wherein % metboxy=28-30, % l’zy-

droxypropyl=7-12, and viscosity-40-ft, or 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

- 

.. 65. 

(ci) 3 to 9 parts wherein % rnethoxy= 19-24, % by-
4roxypropyl=7-12, and viscosity= 100. 

4. A zero order release pharmaceutical formulation 
according to claim 2 wherein the high viscosity HPMC 
is 1 part wherein % nietboxy= 19-24, % hydroxy-
propyl=7-’12, and viscosity =4,000 and wherein the 
low viscosity HPMC is selected from: 

(a) 2 to 4 parts wherein % methoxy=28-30, % by-
droxypropyl=7-12, and viscosity 12-18; 

(b) 3 to 9 parts wherein % metboxy=28-30, % by4 
droxypropyl=’7-12, and viscosity=40-60; 

(c) 3 to 9 parts wherein % methoxy= 19-24, % by. 
droxypropyl= 7-12, and viscosity 100. 

S. A zero order release pharmaceutical formulation 
according to claim 2 wherein the high viscosity HPMC 
is 1 part wherein % methoxy= 19-24, % hydroxy-
propy1=7-l2, and viscosity=4,000 and wherein the 
low viscosity HPMC is selected from: 

(a) I part wherein % methoxy=28-.30, % hydroxy-
propyl=7-12, and viscosity =4-6; 

(b) 2 to 4 parts wherein % methoxy=28-30, % by. 
droxypropyl=7-12, and viscosity= 12-18; 

� (c) 3 to 9 parts wherein % methoxy=28-30, % by-
droxypropyl =7-12, and viscosity =40-60; 

(d) 3 to 9 parts wherein % methoxy= 19-24, % by-
droxypropyl=7-12, and viscosity= 100. 

6. A zero order release pharmaceutical formulation 
according to claim 2 wherein the high viscosity HPMC 
is one part wherein % mcthoxy= 19-24, % hydroxy-
propyl=7-12, and viscosity= 15,000 and wherein the 
low viscosity HPMC is selected from: 

(a) 1 to 3 parts wherein % metboxy=28-30, % by-
drmrypropyl =7-12, and viscosity4-6; 

(b) 1 to 3 parts wherein % methoxy=28-30, % by-
droxypropyl=7-i2, and viscosity= 12-18; 

(c) "I to 3 parts wherein % methoxy=28-30, % by-
droxypropyl=7-12, and viscosity 40-60; 

(d) 3 to 9 parts wherein % methoxy= 19-24, % by-
droxypropyi=7-l2, and viscosity= 100. 

7. A zero order release pharmaceutical formulation 
according to claim 2 wherein the high viscosity HPMC 
is I part wherein % methoxy= 19-24, % bydroxy-
propyl=7-12 and viscosity= 100,000 and wherein the 
low viscosity HPMC is selected from: 

(a) 1 to 3 parts wherein % methozy=28-30, % by-
droxypropyl= 7-12, and viscosity= 12-18; 

(b) 1 to 3 parts wherein % rnethoxy=28-30, % by-
droxypropyl=7-12, and viscosity=40-.60. - 

S. A zero order release pharmaceutical formulation 
according to claim 2 wherein the medicament is se-
lected from: 

(a) ibuprofen; or 
(b) salts of ibuprofen 
9. A formulation according to olaim 8 wherein the 

medicament is ibuprofen lysine. 
10. A formulation according to claim 9 wherein the 

medicament is (S)-ibuprofen-(S)1ysine. 
11. A formulation according to claim 10 wherein the 

amount of medicament as ibuprofen is 100 to 600 rug. 
* * * * * 
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� Docurnentos estudiados: S 

DescripciOn Folios 6 a 23 como se radicO inicialmente 
Reivindicaciones Folios 24 a 29 comcrse radicO inicialmente 

� Dibujos: Folios 30 a 50 como se radicO inicialmente. 
� Oposiciones: Folios 124 a 268 

Rta. del solicitante: Folios 271 a 276 como se radicOinicialmente. 

Prioridad: U82004606 14932 (2004-09-30) 
1.15200560689631 (2005-06-10) 
US2005 11 238802 (2005-09-29) 

Objeto do la Invenciôn 

Titulo de la invenciOn: Forma farmacóutica de ibuprofeno de liberaciOn modificada, 

Problema TØcnico Planteado: Necesidad de formas farmacØuticas do liberaciOn 
controlada para el manejo del dolor quo produzca descargas inmediatas y acciOn 
sostenida en un tiempo mayor o Igual a 8 horas. 

Soluciôn: Forma farmacØutica de ibuprofeno que contiene un poilmero hidrofihico y 
una mezcla de aditivos y dicha combinactOn proporciona un efecto do liberacion 

� mod ificada mayor 0 igual a 8 horas. 

I PC: A61 K31 /19 - A61 K9120 

Excepciones a la Patentabildad (Art 20 D 486literales (a) - (d)) 

La reivindicaciôn 20 establece "un mØtodo. de .mantener una concentraciOn media 
en plasma do ibuprofeno de al mØnos 6,4ug/mI durante un tiempo do 2 a 8 horas 
en una paciente, que comprende el administrar una unidad de administraciOn 
unica do la forma farmaceutica solida segun la reivindicacton 1" 

Las reivindicaciones 21 a 24 ostablecen "el mØtodo do proporcionar una Iiberaciôn 
inmediata y prolongada de ibuprofeno a un voluntario que comprende la 

� �administración al voluntario de una dosis ünica,.." 
C’ 

S 

’1 or Art 45- xp 07-32749 

a-. 



qCS 

Teniendo en cuenta to anterior y de acuerdo at articuto 20 D486 el cual enuncia 
que los mØtodos teràpØut(cos para el tratamiento humane no son patentables, 
estas reivindicaciones no serÆn tenidas en cuenta durarite et anÆlisis de la 
solicitude 

Anªllsis do Ia Soilcitud de Patente 

ReMndicaciones (Art 30 D 486, Art 22 PCT) 

Claridad: 
Las reivindicaciones 1, 9 y 10 hacen referenda a resultados a alcanzar y no 
definen la invenciOn claramente, por tat razón se sugiere al solicitante eliminar 
dichos pÆrrafos de estas reivindicaciones. 

ConcisiOn: 
La reivindicaciOn I menciona una forma farmacØutica sOlida para la administraciOn 
oral modificada de ibuprofeno do manera general, sin embargo, so observa dentro 
del capitulo reivindicatorio que la reivindicacion 10 define de mejor forma el objeto 

.. 
a proteger mediante a la forma farmacØutica sOlida (comprimido) y sus diferentes 
componentes. Es asi quo so sugiere al�sohcitante limitar la invenciôn Ilevândola a 
definir el tipo de forma farmacØutica como so hace en la reMndicaciOn 10. 

La reivindicaciones I y 10 establecen una forma farrnacØutica sólida y un 
comprimido de liberaciOn modificada respectivamente y en dichas 
reivindicaciones: 

a) Se reivindica la presencia tie un poUmero hidrofilico, sin embargo no se 
establece quo tipo de polImero es (en et estado de la tØcnica se presentan 
muchos tipos con diferente naturaleza (folios 6 

y 

7) ni la proporciOn do dicho 
componente to cual es importante para definir.y timitar la invenclOn. 

b) Se reivindica una cantidad de ibuprofeno en la forma farmaceutica sOlida do 
300 a 800mg, debido a quo en la desôripciOn solo se establecen ejemplos do 
las con. centraciones 300mg, 400mg 

y 

600mg so solicita se limite el objeto do la 
invencion a las concentraciones sustentadas en la descripción 

C) Se reivindica como uno de los agentes dtluyentes aminoÆcidos, sin embargo , 
solo so soporta en la descripcion �1 use de dos (2) de los 20 existentes 
(Ejemplos I a 18), per tat razOn se sugiere so timite el objeto de la invenciOn a 
los aminoªcidos estabtecidos en la descripcion 

d) Se reivindica come uno do los agentes diluyentes una sal alcalina metalica, 
dicha denominaciOn es muy amplia teniendo en cuenta que so encuentran 
varios tipos do sates atcalinas dentro del estado de la tecnica, as[ mismo la 
descripcion solo enuncia el uso do carbonato do sodio por to cual es necesarto 
para definir claramente la descripetOn Se Ilmite este componente. 

AnÆIlsis do la(s) OposiciOn(es) (Art 43 D 486) 

Argumentaciones do la Oposicion: 

OosiciOn de PROCAPS S.A. 

El opositor argumenta que el objeto do reivindicaciOn no cumple con los requisites 
de patentabilidad dada que to revelado, ya so encontraba en el estado do la 
tØcnica o es posible derivarlo do Ia misma por to cual carece de nivel inventivo 
frente a los documentos DI: US6548083 (2003-04-15); D2: US5100675 (1992-03-
.31) at considerar: 
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Dl: Forma de dosificación de un agente activo que puede contener 
ibuprofeno, la cual es una matriz que comprende un poilmero que se hincha 
con el contacto de fluidos del estomago en la que et activo es dispersado o 
disuelto. AdemÆs esta matriz comprende un polimero soluble en agua y un 
pollrnero insoluble y opelonalmente excipientes no polimØricos. 
D2: Forma farmacØutica que comprende medios para retardes su entrega 
que comprende una cubierta polimØrica y un nUcleo que comprende un 
analgØsico. Dicha composiciOn comprende celulosa microcristalina, lactosa, 
estearato de magnesio y acido esteÆrico. 

La forma farmacØutica reivindicada se deriva de manera evidente del estado do la 
tØcnica, particularmente a partir do los documentos combinado Dl y D2, quo 
proponen el mismo efecto de conformar una forma farmacØutica quo incluye un 
polimero con un activo tal como ibuprofeno para combinarlo con medios para 
retardar su entrega en el estomago del paciente. 

Oposición de TECNOQUIMICAS S.A. 

El opositor argumenta que el objeto de reivindicación no cumple con los requisitos 
de patentabilidad dado quo lo revelado, ya se encontraba en el estado de la 
tØcnica o es posible derivarlo do la misma por lo cual carece de nivel inventivo 
frente a los documentos Dl: W003/063825 (2003-08-07); D2: L184877620 (1989-
10-31); D3: W088/08299 (1988-11-03): D4: EP0297866 (1987-01-04); D5: 
W099/12524 (1999-03-18); D6: EP0313328 (198904-26); D7: W098/01117 
(1998-01-15) al considerar: 

- En el estado de la tØcnica so encuentran documentos que describen 
formulaciones solidas de administración oral con liberaciôn modificada do 
ibuprofeno con caracteristicas quo se reivindican en la solicitud 

- Dl: Uso do agentes alcalinos, HPMC y polimeros dentro de (a formu(aciôn 
- D2: InclusiOn do aminoÆcidos en la forrnulaciOn. 
- D3: Uso de excipientes como croscaramelosa, estearato de magnesio, 

silice, MCC y alrnidOn pregelatinizado. 
- D4: Uso de polimero hidrofilico (HPMC) en donde so dispersa el ibuprofeno 
- 05: formulaciones sOUdas tipo tàbleta do Iiberaciôn modificada do 

ibuprofeno con perfil do IiberaciOn de 9 horas. 
- D6: LiberaciOn modificada do ibuprofeno do 12 horas y derivados de 

celulosa hidroxilados. 
- D7: LiberaciOn modificada do ibuprofeno do 12 a 16 horas partiendo de 500 

a 1000mg. 

Posteriormente el solicitante ratifica la oposicion expresando que documentos 
como D5, D6 y D7 revelan que a travØs de formulaciones farmacØuticas del 
mismo, se consigue modificar el tiempo de IiberaciOn de ibuprofeno de igual o 
mejormanera quo (a formulaciOn de (a soticituci colombiana (folio 241). Asi mismo 
que en el estado de la tØcnica so describe quo dichos comprimidos do liberaciOn 
modificada, se obtienen a travØs do diversas maneras. Una de las mÆs simples es 
a incorporaciOn del principio activo en una matriz de naturaleza polimØrica quo 
forme una barrera muscilaginosa quo controle la difusiOn del principio activo o quo 
se erosione lentamente permitiendo (a Iiberaciôn gradual del mismo (folio 242), 

Es asi, que las formulaciones farmacØuticas de Iiberaci6n modificada de 
ibuprofeno contenidas en el capitulo reivindicatorio carecen de nivel inventivo, 
primero par tratarse de formulaciones cuya composiciOn, si bien no so encuentra 
descrita en su totalidad, se pueden encontrar varios do sus componentes y sus 
caracterIsticas incluidas en formulaciones del mismo tipo; y por ultimo, porque 
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busca dare soluciOn a un problema ya resuelto en e1 estado de la tØcnica de una 
manera menos efectiva. 

Resouestas del Soticitante: 

El solicitante en su respuesta frentea to argumentado por el opositor PROCAPS 
S.A., dice: 

- La intenciOn de la presente solicitud no es proteger el ibuprofeno corno tat. 
- La antenionidad D1 difiere de la solicitud on cuanto a que no hay una 

"banda" airededor de la matriz polimerica del material insoluble en agua 
sino una forma farmacØutica que comprende HPMC, MCC y un aditivo 
inerte que esta disperso en el polIrnero. Ademªs to problemas a solucionar 
son distintos y por to tanto, son formas farrnaceuticas distintas. 

- D2 difiere a tal punto de la presente solicitud, debido a que se refiere a una 
tableta con un nücleo y una cubierta, mientras que la presente invenciOn se 
rØfiere a una tableta de composiciOn uniformemente, dispersable. 

Un primer objeto de la presente invenciOn es proporcionar una forma farmacØutica 
de dosis de liberaciôn modificada, que comprende una tableta uniformemente 
dispersada de liberación de la  dosis del activo de manera inmediata inicialmente 
para proporcionar despues de una dosis de iberacion extendida y ninguno de los 
antecedentes expuestos pueden compararse con esta, dado que la funcion, la 
composición y su objeto son diferentes (folio 272). 

El solicitante en su respuesta frente a to argumentado por el opositor 
TECNOQUIMICAS SA, dice: 

Dl, D2 difieren de la solicitud en que la presente invención reveta que es 
una dosis uniformemente dispersada que comprende un poilmero 
hidrofilico, ibuprofeno y aditivo en disolucion y una formulaciOn de aditivo 
D3: difiere en cuanto a que esta solicitud tiene una bifUncionatidad mas no 
una bi-capa como se muestra en dicho documento 
D4 difiere de la solicitud en que el objeto de la presente se nefiere a que 
cada constituyente es uniformemente dispersado dentro del polimero, 
mientras que la anterioridad Se presenta en grØnulos. 

Un primer objeto de la presente invØnciOn es pnoporcionar una forma farmacØutica 
de dosis de hberacion modificada, que comprende una tableta uniformemente 
dispersada de IiberaciOn de la dosis de ibuprofeno en proporciones, de manera 
inmediata inicialmente para proveer despues de una dosis de liberación extendida. 
Por ello, ninguna de las anterioridades expuestaspuede ser comparable con la 
presente, pues no proponen uan soluciOn similar (folio 275). 

Resłüesta del .Examinador TØcnico: 

Esta oficina considera que las Oposiciones presentada por PROCAPS S.A y 
TENOQUIMlCAS S.A. contienen argumen.tos vØlidos para afectar los requisitos 
de patentabilidad de la presente solicitud por lo cual se tendrÆn en cuenta para el 
anÆlisis de novedad y/o nivel inventivo de la presents solicitud. 

Determinaciôn  del Estado do la TØcnica 

El Estado de la TØcnica se determinô con base en la fecha de solicitud prioritaria 
2004-09-30 y se encontraron los siguientes documentos que anticipan ci objeto de 
esta solicitud: 
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Item Documento Titulo Fecha 
PcIn 

DI US6548083 Pro/on gued release active agent dosage 2003-04-15 form adapted for gastric retention  

D2  
Sustained release with high and low 1991-04-23 

.1 1viscosity HPMC   

DI- Divulga forma farmacØutica de una gente activo de liberacion gÆstrica 
modificada que esta constituido par un agente activo disuelto en una matriz 
pôUmerica que contiene un polimero hidrofifico, un agente aglutinante y una 
sustancia no polimerica soluble en agua. 

D2- Describe una composiciôn farmacØutica an forma de tableta (comprimido) 
compuesta por un vehIculo base constituido par la mezcla de hidroxipropilmetil 
celulosa (HPMC) de alta viscosidad y baja viscosidad, Ibuprofeno, un agente de 
union a aglutinante y otros excipientes. 

AnÆIisls de Patentabilidad (Art 14 D486) 

Novedad (Art 16 D486) 

Respecto a la solicitud en estudio: La reivindicación I establece "Una forms 
farmacŁutica sOlida para la administraoiOn oral modificada de ibuprofeno que 
comprende: 
(a) un polimero hidrofulico; 
(b) de 300 a 800 mg do ibuprofeno en la forma farmacØutica sOlida 

unifarmemente dispersos en dicho polimero; 
(a) un diluyente disperso en dicho polimero hidrofilico en una cantidad en el rango 

d el 10% all 35% en peso de ibuprofeno, dicho diluyente que comprende una 
sal alcalina metÆlica, un amino Æcido con una cadena lateral de neutra a 
alcalina, croscaramelosa a una sal de Ia misma, a cualquier combinación do 
dos de dichos diluyentes; y 

(d) un aditivo inerte do la fOrmula disperso en dicho polimero hidrofIlico en una 
cantidad en el rango del 15% al 75% en peso de ibuprofeno, dicho aditivo de Ia 
fOrmula que comprende celulosa microcristalina, silice, estearato do 
magnesio, Æcldo esteÆrico, lactosa, almldôn pre-gelatinizado, fosfato 
dicªlcico o una combinación de cualquiera do los mismos." 

Las caracteristicas osenciales do la composiciOn de la reivindicación I habian 
sido divulgadas previamente en Dl, es decir: 
a) un polimero hidroflllco (Columns 5, lInea 46 a 48; llnea 563 62; columna 22, 

linea 16 a 22; columns 28, lines 12 a 16); 
b) de 300 a 800 mg ibuprofeno en la forma farmacØutica sOIida uniformemente 

dispersos en dicho polimero (Columna 5, lmnea 45; columns 18, linea 11 y 51; 
reivindicaciOn 1) 

c) un diluyente disperso en dicho polimero hidrofilico en una cantidad en el rango 
del 10% al 35% en peso de ibuprofeno, dicho diluyente quo comprende una Sal 
alcalina metÆlica (bicarbohato do sodio), un amino Æcido (arginina, glicina, etc), 
a cualquier combinaciOn de dos de dichos diluyentes. (columna 5, lmnea 50 a 
53; columna 6, lines 14 a 32); y 

d) un aditivo inerte do Ia fOrmula disperso en dicho polimero hidrofIlico en una 
cantidad en el rango del 15% al 75% en peso de ibuprofeno, dicho aditivo de la 
fOrmula quo comprende celulosa microcristalina, silice a una combinaciOn do 
cualquiera de los mismos." en una cantidad en el rango del 15% al 75% 
(columns 6, Ilnea 4 a 13). 

Por lo cual la reivindicaciOn no es nueva. 
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Las reivindicaciones dependlentes 2 - 9 no mencionan alguna caracteristica que 
haga nueva a la composiciOn de la reivindicaciOn 1, por lo. cual se considera que 
no son nuevas 

Nivel Inventivo (ArtI 8 D486) 

Respecto a la solicitud en estudio: La reivindicaciôn  10 establece "Un 
comprimido de IiberaciOn modificada que comprende: 
(a) un polimero hidrofilico; 
(b) de 300 a 800 mg de ibuprofeno en la forma farmacØutica sOlida 

unhformemente dispersos en dicho polimero; 
(c) un diluyente en una concentraeiOn entre. el 10% y el 35% en peso de 

ibuprofeno, que comprende una sal alcalina metÆlica, un amino Æcido con 
una cadena lateral de neutra a alcalina, croscarmelosa o una sal de la misma, 
o cualquier combinaclón de dos de dichos diluyentes; y 

(d) un aditivo inerte de la formula disperso que comprende celulosa 
mlcrocristalina, silice, estearato de magnesio, Æcido esteÆrico, lactose, 
almidôn pre-gelatinizado, fosfato dicàlcico o una combinación de 
cua(quiera de los mismos dicho aditivo inerte de la formula que estØ 
presente en dicha forma en una cantidad entre el 15% y alrededor del 75% en 
peso de ibuprofeno..." 

El estado de la TØcnica mÆs cercano es Dl ya quo divulge una forma 
farmacØutica en forma de tableta (comprimido) de una gente activo do liberaóiOn 
gÆstrica modificada quo esta constituido por un polimero hidrofilico (Columna 5, 
lInes 46 a 48; lInes sea 62; columna 22, linea 16 a 22; columna 28, lines 12 a 16); 
300 a 600 mg ibuprofeno (Columna 5, linea 45; columna 18, linea 11 y 51; 
reivind.icaciôn 1), un diluyente en una cantidad en el rango del 10% al 
35%(columna 5, linea 50 a 53; columna 6, linea 14 a 32); y un aditivo Inerte en 
una cantidad en el rango del 15% al 75% (columns 6, IInea4 a 13). 

De igual manera dicha composiciOn establece una Iiberación modificada que 
entrega el agente activo en cantidades terapØuticamente efectivas en el estomago 
de4al2horas 

La solicitud so diferencia do Dl en quo el polimero hidrofilico corresponde a una 
mezcla de hidroxipropilmetil celulosa (HPMC) de dos pesos moleculares 
diferentes. 

El Efecto TØcnico que logra la diferencia es que dicha mezcla do polimeros 
proporciona un efecto de liberaciOn inmediata y despues una liberaôiOn mantenida 
de suficiente ibuprofeno pare mantener niveles en sangre a 10 largo do un periodo 
prolongado do al menos 8 horas despuØs do la administraciÔn de una dosis ünica. 
El Problema TØcnico Objetivo de esta solicitud es la necesidad de obtener una 
forma farmacØutica de Iiberaciôn modIficadar.alternativa, que proporcione un efecto 
do liberaciOn inmediata y despuØs una liberación mantenida pare mantener niveles 
terapØuticamente efectivos de ibuprofeno. 

Do otro lado D2 describe una composición. farmacØutica en forma de tableta 
(comprimido) compuesta por un vehiculo base constituido por la mezcla do 
hidroxipropilmetil celulosa (HPMC) de dos pesos moleculares diferentes (pesos 
moleculares mayores de 6.000& y pesos moleculares menores do 50000) 
(columnas I y 2); Ibuprofeno en concentraciones entre 100 y600�mg 
preferiblemente 600mg (columna 2, lines 49-50; reivindicaciOn 1); un agente do 
uniOn a aglutinante como PVP (columns 2, linea 42 a 44) y opcionalmente 
compuestos de "relleno" entre los que se encuentra celulosa microcirstalina, 
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lactosa, manitol, almidón pregelatinizado, estearatö do magneslo, acido esterico, 
entre otros (columna 2, llnea 63 a 68). 

Esta composición tiene como caracteristica, que proporciona una liberaciôn 
constante (de orden 0) de ibuprofeno en un rango entre 2 y 22 horas (tablas I a V). 

Es asi que el estado de la tØcnica disponible aporta soluciOn al problema tØcnico 
objetivo de manera apreciablemente similar y/o superior a Ic reivindicado en la 
solicitud, en cuanto a que para un experto medlo on la materia, que tenga que 
obtener una forrnulación de Iiberaciôn modificada de ibuprofeno quo proporcione 
caracteristicas do liberación inmediata y mantenida en el tiempo y quo conozca el 
estado do la tØcnica, seria obvio combinar la solución propuesta en Dl, con Is. 
combinaciôn do HPC de dos pesos moleculares diferentes, Ilegando do esta 
manera al contenido do las reivindicaciones I y 10 asi como sus reivindicaciones 
dependientes, per Ic cual el objeto reivindicado carece do. nivel Inventivo. 

Conclusion 

Los requisites de Patentabilidad do la presente Solicitud so encuentran afectados 
asi: 

r 

N° Documento Reivindicaciones afectadas Requisito que afecta 
Dl US6548083 1-9 1 Novedad 
D2 U55009895 1-19 I Nivel Inventivo 

En cumplimiento del artIculo 45 do la Decision 486 do la ComisiOn do la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino do 60 
dias contados a partir do la fecha do notificaciOn do la presente comunicaciOn. En 
caso do no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, so denegar4 la patente. 

NotifIquese el presente oficlo conforme a 10 dispuesto en el numeral 5.2, literal e), 
del capItulo quinto del tItulo primero de la Circular Unica No 10 do 2001 

ALIX CARMEA CESPEDES DE VERGEL. 
Directora de Nevas Creaciones 

El anterior 17%eNmiento fue notificado por fijaciôn en lista, do fecha 
1i ZLr 

CONCEPTO TEGNICO 
NUMERO: 3430 

EXAMINADOR TECNICO 
C6diao:202093 

1 er Art 45� Exp 07-32749 



Nc 2G f10 
\ cD 


