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Comprobante de pago de la tasa de presentacion de [a solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. iQ-O853 . 577

Documento de cesidn del inventor al solicitante o a su causante,
Declaraciones.
Copia de la solicitud internacional. {(Resumen, descripcion, reivindicaciones, dibujos).

Traduccion de la solicitud internacional al castellanoc. {Resumen, descripcion, reivindicaciones,
dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

Traduccitn del examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento gue acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material biolégico.

Arte final 12 x 12,

De ser el caso, informacidn sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional

OHU 0 0Ubodd HxE00d KK RO

FIGURA CARACTERISTICA:

/

o

@ Solicito la concesidn de la patente,

NOMBRE: CARLOS R. OLARTE FIRMA: £ -
C.C. 79.782.747 Bta T.P._74.295

Instrucciones para e! diligenciamiento del presente formulario, ver reverso de esta pagina.
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OLARTERAISBECK

OLARTE RAISBECK MOURE & CASTRO Lo,

Power of Attorney

‘The undersigned,

GLAXOSMITHKLINE LLC

domiciled in

One Franklin Plaza, 200 North 16" Street Philadelphia, Pennsylvania 19102

by means of these presents hereby grants 1o Carlos
R. Olarte and/or J. 1an Raisbeck and/or
Juan Guillermo Moure and/or Natalia

Castro full and sullicient Power of Allorney to
lile, prosccute, obtain, defend and enforce any and
all of the company’s 1atents for Inventions, Utility
Models,  Layout-besigns (topographiesy  of
Integrated Circuits, Industrial Designs,
Trademarks, Advertising Slogans, Trade Names,
Commercial Emblems, Geographical Indications,
Protection  of  Trade Secrels, Obtainer’s
Certificates, Copyrights, Registration of Domain
Names, 1lealth Registrations, or any other
intelfectual property right in the Republic of
Colombia, Lo which end it empowers them to take all
sieps necessary before any administrative or judicial
authority ol any cluss for the vbjects stated, to file
pelitions, recourses, replies and oppositions, pay
taxes and annuilics, request testimonies, receive

ducuments  and  securilics, abandon applications,

sollect refumnds, desist, sellle, conciliate ar negoliate,
Sulticient power is  herchy granled 1o reccive
notifications on behalf of the Company, 1o conler
powers on those who arc {o represent the coaupany

Judicially and extrajudicially, (o answer in court in’

the matter of all claims and demands 1hat nmay be
presented in connection with the objects slaled,
giving lhem likewise power to substitute these
1resenis and revoke such substitutions.

( &)

Signature/Fivma: c_ 19 >
Edward [{. Gimmi

Date/Fecha: 18 January 2010

Catths R. Olane
J. Tan Raislie- *
Juan Guiller:
M e
MNutalia Casiro

Alexander Agudelo
Catatina Barbastelano
ﬁ11gcla Caorren
Erika Rico

Carlos A, Paren -
Andeés Alvarado
Gina Arias

Juan Telipe Acosta
Andiés Rincon
Grace Gareia
Mariana Franco

Poder
Ll suscrito,
domiciliado en

por medio del presente otorga a Carlos R,
Olarte y/o ). Ian Raisbeck y/o Juan
Guillermo Moure y/o Natalia Castro

. \ . O Counsei
poder amplio y suliciente para prescendar, tramilar, Guillermo Clalin
oblener, defender y hacer respetar lodas ¥ Graciela Melo

cualquiera de las Patentes de lnvencion, Modelos
de  Utilidad, Esquemas de Trazados de
Circuitus  Inlegrados, Diseiios Industriales,
Marcas, Lemas  Comerciales, Nombres
Comerciales, Ensciins Comerciales,
Denominaciones de  Origen, Profeccién de
Secretos Empresariales, Certificados  de
Obtentor, Derechos de  Autor, Registro de
Nombres de Dominio, Registios Saunitarios, o
cualquier otro bien de propiedad intelectnal de
ta compaiiia en la Repiiblica de Colombia, a cuyo
efceto los faculta para dar todos los pasos
necesarios anle cualquier auloridad administrativa
@ judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, recursos,
respuestas y oposiciones, pagar impuestos y
anualidades,  solicilar testimonios,  recibir
documentos y  valores, desistir, trausigir, vy
percibir. Se concede poder bastante para recibir
nolificaciones a nombre de la compaiifa, otorgar
poderes a quienes vayan a representar a la
compaiifa judicial y extrajudiciahinente, responder
en juicio a todas las reclamaciones o demandas
que por motivo de lu encomendado se presentaren,
ddndoles asimismo  facultad para  sustiluir el
presciie y revocar dichas sustituciones.

Jrequeline Chaparro

City,Country/Ciudad, ais: King of Prussia, Pennsylvania, USA

i Diagonal 34 N° 5 - 28, Bogotd D.C.. Colombia

el + 57 16017700, Fax + 37 | 601-7799 alficaidndnrteraichonl cnm e ml

srtaraialianls .



OLARTERAISBECK

OLARTE RAISBECK MQURE & CASTRO ILTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification Certificacion Notarial

On this date,
18 January 2010

The undersigned Notary Public certifies:

[Zn esta fecha,

el Notario Pliblico suscrito certifica:

1, That ' I. Que
Edward R. Gimmi
mayor de edad y domiciliade

709 Swedeland Road, King of Prussia, Pennsytvania, USA

signed the foregoing document.

of lepal age and domiciled in

suscribid el documento que antecede.

2. That the grantor has exceuted the foregoing 2. Que ¢l otorgante ha suscrilo el referido
document as Authorized Atlorney and documento en su caracter de

Signatory

of GlaxoSmithKline LLC de

3. Thae GlaxoSimithKline LLC, 3. Que

having its principal place of business localed in can sede principal ubicada en

Philadelphia, Pennsylvania, USA

is duly incorporated, is currently in exislence, and  esta legalnente consliluida, que tiene cxistencia
that the purposes for which the Power of Attorney is  legal vigente y que los propositos para los cuales
gramed arc within the scope of its corporate  se olorga el poder se encuentra dentro de los que
purposes. comprenden su objeto social,

4. That the grantor has the authority to execule the 4. Que el otorgante tiene la representacion para

Fower of Attorney and that his/her representation is  suscribir el poder, y que ésta cs legitima,
legal.

5. The foundation for my certifications contained i 5. L] fundamento de mis certificaciones contenidas

points 2, 3 and 4 was the exhibition of the following  enlos puntus 2, 3 y 4 fue la exhibicién de los {dcl)
authentic document(s): siguiente(s) documento(s) auténtico(s):

. S ) . <2 J COMMONWEALTH OF E!E’PISYIQ_!MQ
NOTARY PUBLIC (Signature)eeQiderint’ of ghes” Becker 1
’ . Deborah A, Becker, HNotary Putdic
. Upper Marion Tw),, Montgomtery County
______ !-‘_d_y_i_:ml“l_l._n_lg.si?n pires Apell @, 2n1
WAnniaer, ?‘Etm5.ﬂ\}a‘ﬁiH?\?ﬁufv&aﬁiiéﬁéﬂ-ﬁlii{}ﬁ

Pigina 4 de 4
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(54) Title: NOVEL METHOD

(57) Abstract: The present invention is directed 10 a novel method for reducing intrapatient variability in pharmaccutically active
agent which is sunably not absorbed in the stomach, such as paracetamol, containing formulations in patients having gastric dys-
motility, or a method of improving analgesia in a diabetic patient, or improving absorption of an active agent is a paticat with gas-
tric dysmotility, which methods comprises administering orally to said patient in need thereof a pharmaceurical dosage form com-
prising a first active agent, calcium carbonate, at least one first binding agent, and at least one disintegrating agent as infragranular
components in the form of a granulaie, and as an extragranular component at least one hydrophilic colloid, an optionally a second
binding agent, calcium carbonaie, a super disintegrant, and a sccond active agent,
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NOVEL METHOD

FIELD OF THE INVENTION .

The present invention is directed to novel methods of use for paracetamol containing
formulations which deliver rapid dissolution of the active agent followed by improved
absorption in patients with delayed gastric emptying.

BACKGROUND OF THE INVENTION

The present invention is the use of a paracetamo! formulation that has unexpectantly been
shown to have improved pharmacokinetic profiles in patients having gastric dysmotility
or gastroparesis. Historically, diabetes has been shown to reduce gastric motility
(gastroparcsis) by up to 50% in patients as compared to non-diabetic individuals.
Involvement of the autonomic nervous system in patient having diabetes mellitus includes .
gastric enteropathy characterized by gastrointestinal dysmotility. Bassotti, G., Recenti
Prog Med. 82: 334-337 (1991). Long-standing diabetes mellitus may reduce gastric
emptying in up to 50% of patients. O’Mahony et al., Drugs Aging, 19: 515-527 (2002).
The impact of various age-related diseascs on gastrointestinal motility in the elderly can
also include those patients with depression which significantly prolongs whole-gut transit
time; hypothyroidism, chronic renal failure, and 1diopathic Parkinson’s disease.
Frequently drugs in the elderly can cause disordered gastrointestinal motility, such as

anticholinergics, opioid analgesics and calcium antagonists,

The importance of dysmotility in patients, particularly the elderly, may result in serious

clinical consequences where clinical response to a medication is delayed, such as in

delayed levodopa absorption or with diuretics. As opioids and anticholinergics already .
have inhibitory effects on gastric emptying, this may delay the absorption of other drugs.
Consequently, the need for consistent, low intrapatient variability on absorption of drugs,

such as analgesics, in such a patient population is very much in need.

SUMMARY OF THE INVENTION

The present invention is directed to a novel method for reducing inirapatient variability in
pharmaceutically active agent which is suitably not absorbed in the stomach, such as

paracetamol containing formulations in patients having gastric dysmotility, and the

present invention is directed to a method for improving analgesia in a diabetic patient, or ‘
for improving absorption of an active agent is a patient with gastric dysmotility, which

methods all comprises administering orally to a patient in need thereof, a pharmaceutical ‘
dosage form comprising a first active agent, suitably paracetamol, calcium carbonate, at
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least one first binding agent, and at least one disintegrating agent as intragranular
components in the form of a granulate, and as an extragranular component at Icast one
hydrophilic colloid, an optionally a second binding agent, calcium carbonate, a super

disintegrant, and a second active agent.

DETAILED DESCRIPTION OF THE INVENTION

The present mvention is directed to a novel method of improving the variability of
absorption of an active agent between patients who have gastric dysmotility. Gastric
dysmotility is also known as gastric hypomotility. Gastric hypomotility, in otherwise
normal patients, can be induced by a variety of environmental, pharmacological and
physiclogical factors. Importantly, delayed gastric emptying can have a deleterious effect
on the absorption of drugs such as paracetamol, which are absorbed primarily in the small
intestine. This can result in delayed and inconsistent plasma levels of a medicine, and can

cause discomfort when the particular medicine is a pain medicine such as paracetamol.

For purposes herein the active agent is suitably not one which is absorbed in the stomach.
The present formulation is intended to introduce the active agent into the duodenum at an
incrcased rate over an otherwise standard formulation of the active agent. Therefore, any
active that is absorbed primarily after the pyloric sphincter (¢.g., at the bottom of the
stormach) rather than in the stomach itself is expected to show a more rapid, and a more
consistent pharmacokinetic profile. As will be described herein in greater detail, the
active agent, paracctamol has been chosen herein to describe the invention. Paracetamol
in a standard dosage form has been shown to not contribute to the emptying rate of the
drug from the stomach.

Paracctamol 1s an analgesic and antipyretic drug effective in relieving mild to moderate
pain. The recommended therapeutic dose in the United Kingdom is 500-1000 milligrams
(mg) every 4 to 6 hours (hr) up to a maximum of 4000mg daily. The absolute oral
bioavailability is about 80% and is independent of dose in the range of 5-20mg/kg. Peak
plasma levels are achieved between 0.5 and 3 hour post-dose depending on the

formulation,

Paracetamol has a mean plasma half-life of 2.4 hours in adults with a range of 1.5-3.0
hours. It varies relatively little between individuals, and is not prolonged to a clinically
significant extent at the extremes of age. It is not bound to plasma protein to any extent

and the volume of distribution 1s about 0.9 litre/kilogram (1/kg) body weight.
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Oral paracetamol is primarily absorbed from the upper small intestine and for standard
solid dose tablet formulations the rate of absorption is limited by 1) thé process of tablet
disintegration/dissolution and i1) by gastric emptying from the stomach into the upper

small intestine.

Diabetes mellitus (type 2) is the most common cause of impaired gastrointestinal motility
in the elderly. Gastric emptying can be abnormal in this population and therefore impact
on the absorption profile of the active agent, such as paracetamol. The present invention
has investigated the absorption profile of paracetamol from a standard dosage form and
from a granulate dosage form of paracetamol and calcium carbonate, and has determined
that the relative difference in absorption profiles observed in healthy volunteers is
changed when using diabetic patients as a model of gastric dysmotility.

One embodiment of the present invention is directed to the use of a granulate composition
of paracetamol as will be further described herein, that has now been shown to provide
significantly greater absorption at 30 minutes, and to have statistically significant Cmax
plasma levels at 30 minutes over standard paracetamol containing formulations in patients
have gastric dysmotility. In one embodiment of the invention, those patients having

gastric dysmotility are diabetic patients.

The present invention has also shown to provide significantly greater absorption at 60
minutes over standard paracetamol containing formulations in patient have gastric

dysmotility.

While the present invention has also been shown to have a shorter time to maximal
concentration (Tmax) as compared to standard paracetamol, however, the difference was
not statistically significant. Overall the diabetic population shows slower absorption of
paracetamol from both treatments when compared with results observed in healthy
volunteers and this could be attributed in part to the gastric enteropathy that is known to
occur in diabetes mellitus. Therefore, paticnts with type 2 diabetes are a suitable
dysmotility modei which can be used to evaluate the PK profile of paracetamol from two
different formulations.

The paracetamol containing dosage form comprises paracetamol, calcium carbonate, at
lcast one binding agent, and at least one disintegrating agent, as intragranular components
in the form of a granulate, and as an extragranular component, a hydrophilic colloid, an

optionally a binding agent, calcium carbonate, a super disintegrant, and/or additional
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paracetamol. A formula containing such excipients has bcen described in WO
2007/118063, filed 3rd April 2007 whose disclosure is incorporated by reference herein
in its entirety.

While not wishing to be limited to such a dosage form, it is also believed that the
paracetamol containing dosage forms as described in Roberts ct al., US 2007/0141144,
published June 21, 2007 or an carlicr but related WO publication, WO 2005/15344,
published 8 December 20035, whose disclosures are incorporated by reference herein, are
also acceptable for use in the methods described hercin.

A fast release composition according to this invention disintegrates and dissolves rapidly
in the stomach so as to facilitate fast absorption of the active agent into the circulatory
system. For purposes herein, “fast release” mcans wherein at least 60% of the active has
dissolved from the composition at 180 seconds, as determined by the dissolution testing
method described herein. In another embodiment, suitably at least 70%, of the active has
dissolved. In another cmbodiment at least 80% has dissolved, and in yet another
embodiment at lcast 90% of the active agent has dissolved from the composition at 180
seconds. A suitable dissolution testing method for this purpose utilizes the same
conditions as disclosed in WO 02/100391, namely a USP paddle apparatus rotating at 30
rpm, employing 900ml of 0.05M HCI at 37° C as the dissolution medium, In this
reference, the percentage of paracetamol dissolved was determined at fiftcen minutes,
rather than the 180 seconds as described in US 2007/0141144. Also noted as suitable arc
the dissolution methods described at 5, 10, 15, 20, 25 and 30 minutes in Rostami-
Hodjegan et al., Drug Development and Industrial Pharmacy, 28(5), pp 533-5439 (2002).

While paracetamol release rates have been determined for a number of commercially
available paracetamol products and found to range from about 12% to about 32%, a fast
releasc of the active is only part of the present invention. Not only must the active be
released from its dosage form, the active must also be emptied from the stomach into the
duodenum at a rate which is consistent from patient to patient, and in particular in patients

with decreased gastric motility be emptied as near normal as possible.

Accordingly onc aspect of the invention provides for a pharmaccutical composition
comprising an active, calcium carbonate, at least one binding agent, and at least one

disintegrating agent, as intragranular components in the form of a granulatc.
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The granulate may optionally be combined with one or more suitablc extragranular
components, and may be in the form of a “tablet” which may includes tablet of any shape,
and includes caplets, which arc tablets having a capsule shape. The formulation may be
placed into capsules, or be available in unit dose sachets.

When in a unit dosage form, a composition according to the invention comprises a
therapeutically effective amount of the active. In onc cmbodiment the active is
paracetamol, by which is meant an amount of paracetamol sufficient to achieve a
therapeutic benefit. Suitably such an amount is in the range 250 mg to 1000mg per unit
dosage form (c.g. per tablet) and typically is either 325 mg or 500 mg.

While the active is prescent as an intragranular component, it 1s recognized that a limited
amount of the same or a different active, may also be present extragranularly. Although it
has not been prepared and tested, another embodiment of the invention includes a
formulation whercin the active agent is solely dispersed in the formulation as
extragranular component.

A pharmaceutical composition according to the invention comprises intragranular
calcium carbonate. Suitably the calcium carbonate content in the granulate does not
exceed 20.0% by weight of the composition, and for example in onc embodiment is
present in an amount of about 5.0% to about 20.0% by weight, suitably from about 5.0%
to about 15.0% by weight of the composition. 1n an alternative embodiment the calcium
carbonate content 1s from about 8.0% to about 15.0% by weight of the composition,

In one embodiment according to the invention the paracetamol contént in the granulate is
in the range 70.0 to 80.0 % by weight of the composition and the calcium carbonate in the
granulate 1s in the range 8.0% to 15.0% by weight of the composition. For example a
500mg paracetamol composition may comprise 30mg to 110mg intragranular calcium
carbonate, and a 325mg paracetamol composition may comprise intragranular 20mg to
72mg calcium carbonate.

While calcium carbonate is present as an intragranular component, it is recognized that a
limited amount of calcium carbonate e.g. up to about an additional 25.0% by weight of
the intragranular calcium carbonatc content of the composition, may also be present
extragranularly. In one embodiment a composition according to the invention comprises,
as an extragranular component, calcium carbonate in an amount ranging from about 0.1%
to about 10.0% by weight of the intragranular calcium carbonate amount therein.

-5-




10

15

20

25

30

35

H
1

PCT/US2009/052039 \

A composition according to the invention comprises intragranularly, a component that

WO 2010/014661

functions as a binder, such as one or more'binding agents. Suitably the binding agent
may comprise a first binding agent and a sccond binding agent. Suitable binding agents
for use herein include conventional binding agents used in the art such as starches,

polymers and cellulose derivatives or combinations thereof.

If the binding agent includes a starch, suitably it is of vegetable origin such as corn (or
maize) starch, modified corn starch, wheat starch, modificd wheat starch, potato starch, or
pregelatinized starch e.g. available commercially as Starch 1500 G or Prejcl; or a

combination of two or more thercof,

Combinations of starch with other binding agents, such as thosc described herein, are also
envisaged within the scope of the invention. In one embodiment, suitably the starch is
pregelatinized starch, where it is the sole or a first binding agent. Pregelatinized starch is
a starch that has been chemically and/or mechanically processed. Typically
pregelatinized starch contains 5% of free amylase, 15% of free amylopectin, and 80%
unmodified starch. Pregelatinized starch may be obtained from corn (or maize), potato or
rice starch. It has been found that paracctamol dissolution rate is adversely affected in a
composition comprising as intragranular components; paracetamol, calcium carbonate,
maize starch, pregelatinized starch, Povidone K25, and potassium sorbate, wherein the
weight ratio of pregelatinized starch to maize starch is about 2.3: 1. Accordingly if the
binding agent comprises a mixture of corn (or maize) starch and pregelatinized starch,
then the weight ratio of pregelatinized starch to corn (or maize) starch is at least 3.0:1.0.
In one cmbodiment of this invention, the weight ratio of pregelatinized starch to com (or

maize) starch is at least 5.0:1.0.

Suitably, when present in a composition of the invention, the starch is present in the
granulate in an amount from about 1.0% to about 30.0% by weight of the composition,
typically from about 5.0% to about 20.0% for example from about 8.0% to about 15.0%
by weight of the composition.

If the binding agent includes a polymer, suitably it is polyviny! pyrrolidone or povidone
(PVP), polyvinyl alcohol (PVA), polyethylene oxide, polaxamer, polymethacrylate ¢.g. a
carbomer, polyethylene glycol (PEG) such as PEG 3350 and calcium polycarbophil; or a
combination of two or more thereof. Combinations of a polymer with other binding

agents, such as those described herein, are also envisaged within the scope of the
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invention. When the polymer comprises PVP, it will suitably comprise a molecular
weight of about 30,000 e.g. available commercially as PVP K25, Suitably, when present
in a composition of the invention, the polymer is present in the granulate in an amount
from about 1.0% to about 10.0% by weight of the composition, typically from about 1.5%
to about 5.0% by weight of the composition.

In one embodiment, a polymer such as PVP is present as a second binding agent. In one
embodiment a starch such as pregelatinized starch is present as a first binding agent, in an
amount ranging from about 10.0% to about 15.0% by weight of the composition, and a
polymer such as PVP is present as a second binding agent in an amount ranging from
about 1.5% to about 5.0% by weight of the composition. Suitably such an embodiment is
substantially free of corn (or maize) starch, for example comprising no more than an

amount ranging from about (.0% to about 1.0% of corn (or maize) starch.

If the binding agent includes a cellulosic derivative, suitably it includes at least one of
hydroxypropyl cellulose (HPC) (low to medium viscosity versions thereof) e.g. as may be
available commercially under the brand name Klucel® from the Aqualon division of
Hercules Inc., Dow Chemical Company e.g. Klucel GF, Klucel JF, Klucel LF and Klucel
EF; hydroxypropylmecthyl cellulose (HPMC) (low to medium viscosity versions thereof)
€.g. as may be available commercially under the brand name Methoccl® from the Dow
Chemical Company ¢.g. Methocel E15Premium, Methocel E3Premium LV, Methocel
K100LV; microcrystalline cellulose (MCC), carboxymethylcellulose (MC), sodium
carboxymethylethyl cellulose; or a combination of two or more thereof. Combinations of
a cellulosic derivative with other binding agents noted above arc also envisaged within

the scope of the invention.

The term “low to medium” viscosity as used herein means a viscosity in the range of from
about 15 to about 1000 mPa.s. 1t 1s recognized in the art that the determination of the
viscosity of cellulosic derivatives is based upon standard techniques and grading in the art
¢.g. for HPMC, viscosity may be determined at 20°C with a 2% solution using a
Ubbelohde viscometer, or for HPC, viscosity may be determined at'25°C with a 2-10%
solution using a Brookfield LVF viscometer. Generally the cellulosic derivative is
present in the granulate in an amount ranging from about 0.5% to about 5.0% by weight
of the composition. 1t is recognized in the art that certain cellulosic derivatives, such as
HPMC, will have varying roles in a formulation, depending upon the amount used. For
example HPMC (low or medium viscosity) may function as a binding agent, a coating
agent, or as a matrix forming agent. It has been found that when HPMC (low or medium
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viscosity) is used at about 10.0% by weight of the composition, the dissolution rate of
paracetamol is slowed down, probably owing to the extended-release properties of
HPMC. According to the present invention, when used as a binding agent, the HPMC is
present in an amount typically not more than 2.5% by weight of the composition, for
cxample in an amount from about 1.0% to about 2.5% by weight of the composition.

The total amount of binding agent present intragranularly in a composition according to
the invention is suitably in an amount ranging from about 1.0% to about 30.0% by wcight
of the composition, for example from about 2.0% to about 25.0 % by weight of the
composition, or alternatively from about 5.0% to about 20.0% by weight of the

composition.

While a binding agent is present as an intragranular component, it is recognized that a
modest amount of binding agent ¢.g. up to about an additional 5.0%- 10.0% by weight of
the intragranular binding agent content of the composition, may also be present
extragranularly. In one embodiment a composition according to the invention comprises,
as an extragranular component, a binding agent in an amount ranging from about 0.1% to

about 10.0% by weight of the intragranular binding agent amount therein.

A cbmposition according to the invention compriscs, as an intragranular component, at
least one component one that functions as a disintegrant, and may inciude at least two
disintegrating agents. Suitable disintcgrating agents include a non-super disintegrant, a
super disintegrant or a combination of both. Suitable non-super disintegrants include
conventional disintegrants such as starch {com or maize), pregelatinized starch, ¢.g.
Starch 1500 G, clays (Veegum or Bentonite), microcrystalline cellulose, cellulose or
powdcred cellulose. It 1s recognized in the art, that some excipients may perform more
than one role in a given pharmaccutical formulation. For example certain excipients, e.g.
starches including pregelatinized starch, and microcrystalline cellulose (hercinbefore
identified as binding agents) function as both binders and disintegrants. Accordingly it
will be understood that the same excipient may act as both a binding agent and a
disintegrating agent. In such cases, inclusion of a disintegrating agent in addition to a
binding agent is entirely optional. Equally, in such cases, inclusion of a binding agent in

addition to a disintegrating agent is entirely optional.

One embodiment of the invention provides for as intragranular components, paracetamol
and calcium carbonate, and at least one binding agent which is microcrystalline cellulose

or starch, wherein the starch is corn {or maize) starch, modified corn starch, wheat starch,
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modified wheat starch, potato starch, pregelatinized starch or a combination of two or
more starches thereof , with the proviso that if the binding agent comprises a mixture of
corn (or maize) starch and pregelatinized starch then the weight ratio of pregelatinized
starch to corn (or maize) starch is greater than from about 3.0 to 1.0; and optionally a
disintegrating agent; and one or more pharmaceutically acceptable ingredients as

extragranular components.

The compositions herein may include a non-super disintegrant which may be present
intragranularly, extragranularly or both intragranularly and extragranularly. When a non-
super disintegrant is either absent from the composition or is present only extragranularly,
the disintegrating agent will suitably comprise a super disintegrant, present
intragranularly.

Suitably a non-supcr disintcgrant will be present intragranularly in an:amount ranging
from about 5.0% to about 30.0% by weight of the composition, suitably from about 5.0%
to about 20.0% by weight of the composition. When present extragranularly, the non-
super disintegrating agent, may also be present in an amount for example up to about an
additional 5.0% - 10.0% by weight of the intragranular non-super disintegrating agent

content of the composition.

A super disintegrant, if used, may be present intragranularly, extragranularly or both
intragranularly and extragranularly. 1t is recognized that when a super disintegrant is
cither absent from the composition or is present only extragranularly, the disintegrating
agent will comprisc a non-super disintegrant, present intragranularly. A super
disintegrant may be used intragranularly or extragranularly, in an amount ranging from
about 0.5% to about 5.0% by weight of the composition. The total amount of super
disintegrant may be in an amount ranging from about 0.5% to about 10.0% by weight of
the composition.

“Super disintegrants” represent a class of disintegrating agent which may generally be
uscd in lower amounts in pharmaceutical preparations, as compared to conventional
disintegrants. Examples of super disintegrants include sodium starch glycolate, the
sodium salt of carboxymethyl starch, modified ccllulose and cross-linked polyvinyl
pyrrolidone. Sodium starch glycolate is available commercially under the trade names
Explotab® (Edward Mendell Co.), Primojcl® (Generichem Corp) and Tablo® (Blanver,
Brazil). An example of modified cellulose includes croscarmellose, the sodium salt of
carboxymethy] cellulose. Croscarmeliose is available commercially under the trade
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names AcDiSol® (FMC Corp.), Nymcel ZSX® (Nyma, Netherlands), Primellose®
(Avebe, Netherlands), Solutab® (Blanver, Brazil}. ‘An example of a cross-linkcd
polyvinyl pyrrolidone includes crospovidone, and is commercially available under the
trade names Kollidon CL® or Kollidon CL-M (Basf Corp.), and Polyplasdone XL® (ISP
Corp). Suitably the disintegrating agent comprises cross-linked polyvinyl pyrrolidone.

A composition according to the invention may optionally contain further additional
pharmaceutically acceptable extragranular components. For example a composition
according to the invention may comprise a hydrophilic colloid such as alginic acid,
caragecnan, gellan, pectin and/or agar, as an extragranular component. Suitably the
hydrophilic colloid is alginic acid. When present, a hydrophilic colloid is present in an
amount ranging from about 1.0% to about 5.0% by weight of the composition.

In one aspect a composition according to the invention comprises alginic acid as an

extragranular component.

Other pharmaceutically acceptable extragranular components include, but are not limited
to, an antimicrobial agent c.g. potassium sorbate or a paraben i.e. onc or more hydroxy
benzoic acid esters e.g. methyl, ethyl. propyl or butyl, suitably singularly or as mixtures.

In one embodiment of the invention a paraben is used.

In one embodiment the composition comprises paracetamol, calcium carbonate,
pregelatinized starch, and povidone as intragranular components, and as extragranular
components alginic acid and crospovidone, and optionally other extragranular

components, preferably compressed into a tablet. Suitably, the alginic acid is present in

“an amount ranging from about 1.0% to about 5.0% by weight of the composition.

Additional pharmaceutically acceptabic extragranular components include a dye;
colorant; flavorant; compression aid; preservative; wetting agent; bulking agent,
adhesive; sweetening agent; lubricant such as magnesium stearate, calcium stearate,
sodium stearate, stearic acid or talc; and a flow aid or glidant such as colloidal silicon
dioxide (Cab-O-Sil, Syloid™). Suitably, when present, a lubricant or flow aid are each
used in an amount ranging from 0.1% to 5.0% by weight of the composition. It is
recognized that additional pharmaceutically acceptable components may be present as

intragranular components as well as ¢xtragranular components.
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In addition to paracetamol, compositions of the invention may also contain other
pharmaceutically active agents for example other analgesics such as codeine,
hydrocodone, oxycodone, tramadol and propoxyphenc; anti-inflammatory analgesics such
as NSAIDs e.g. aspirin and ibuprofen; decongestants such as pseudoephedrine and
phenylephrine; antitussives such as pholcodine and dextromethorphan; expecteorants such
as guaifcnesin and bromhexine; diuretics such as pamabrom; non-scdating and sedating
antihistamines such as diphenydramine, doxylamine and mepyramine; gastrointcstinal
agents such as metoclopramide; triptans such as sumatriptan; and muscle relaxants such
as methocarbamol; and adjuvants, for example caffeine. As previously noted,
pharmaceutically active agents and adjuvants may be present intragranularly,

cxtragranularly or both intragranularly and extragranularly.

In another aspect there 15 provided a composition comprising caffeine intragranularly,
extragranularly or both intragranularly and extragranularly. Suitably the caffeine is
present extragranularly. In one embodiment the caffeine is in addition to an intragranular
paracetamol containing formulation.

As used herein the term "pharmaceutically active agent” includes, but is not limited to,
drugs, dietary supplements, vitamins, minerals, hutraceuticals, and veterinary agents.
This term includes bioactive agents, active agents, therapeutic agents, or drug(s) as
defined herein, and follows the guidelines from the European Union Guide to Good
Manufacturing Practice. Such substances are intended to furnish pharmacological
activity or other direct effect in the cure, mitigation, treatment, or prevention of disease or
to affect the structure and function of the body. The pharmacological activity may be
prophylactic, or for treatment of a discase state.

Drug substances include those intended for oral administration. A description of these
classes of drugs and a listing of species within each class can be found in Martindale, The
Extra Pharmacopoeia, Twenty-ninth Edition, The Pharmaceutical Press, London, 1989.
The drug substances are commercially available and/or can be prepared by techniques
known in the art.

The invention will now be described by reference to the following biological examples

which are merely illustrative and are not to be construed as a limitation of the scope of the

present invention,
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EXAMPLE 1
Pharmacokinetic Profile in Gastric Dysmotility Patients
Long standing diabetes may have reduced gastric motility by up to 50%. Therefore, patients
with type 2 diabetes were chosen as a dysmotility model to evaluate the PK profile of
paracetamol from two different formulations. This study was a single centre, two way, open
label, randomized, single dose, cross over PK study. Subjects received a single 1 gm oral
dose of a formulation of the invention or standard paracetamol formulation, 2 hours after a
standard meal, with randomly assigned patients having a 24 hour wash out between dosing.
21 patients completed the protocol, 18 males, and 3 females. Blood samples were taken 4

hours post-dosc for pharmacokinetic analyses.

The primary study objective was to compare early exposure, as assesscd by rate of absorption
(area under the curve [AUC]o.30 mins). Other early exposure variables included time to
maximum concentration (T, and inter-patient variability (coefficient of variation (CV)) in
AUC0.30 mins, AUCo.60 mins and plasma concentration (Cpasims) at 30 minutes.

Standard Panadol tablets are film coated tablets containing 500mg paracetamol, and
contain as cxcipients, pregelatinized starch, maize starch, talc, stearic acid, povidone,

potasstum sorbate, hypromellose, and glycerol triacetate.

The calcium carbonate/paracetamol formulation used herein contains S00mg paracetamol
and is similar to that described in Example 6 of WO 2007/118063.

Results:
Parameter Paracetamol/Calcium Panadol Median p-Value p-Value
Carbonate Formula Standard (n=21) difference (Wilcoxon (Cv
{n=21) mean, median, test) Square
mean, median, CV% CV% Rank
test)
AUC0-30min 0.45, 0.28, 1531 0.14,0.04, 2158 0.18 0.0004 0.0522
(ug/ml.h)
AUCO0-60min 2.10,1.38,102.8 0.84,0.26,174.9 1.02 0.0014 0.0801
{ug/ml.h)
Cplasma at 2.48,1.52,125.0 0.84, 0.19, 282.7 1.08 0.0002 0.0693
30 mins
{ug/ml)
Tmax (h) 2.36,250,414 277,275,335 -0.25 0.1448 -
Cmax (ug/ml) 8.99, 7.97,34.9 949, 977, 28.9 - - -
AUCO-tmin 21.01,18.92, 35.1 18.5,16.04, 7.9 - - -
(ugfml.h)
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AUCq.30 min (primary objective) was statistically significantly greaterifor the
Paracetamol/calcium carbonate containing formulation than for standard paracetamol

(p=0.0004).

AUCy.¢0 min and Cplasma at 30 minutes were statistically significantly greater
(p=0.0014) and higher (p=0.0002), respectively, for Paracetamol/calcium carbonate
containing formulation comparcd to standard paracetamol.

The time to maximum concentration (Tmax) was shorter for Paracetamol/calcium
carbonate containing formulation compared to standard paracetamol but the difference
was not statistically significant (p=0.1448).

There was a trend towards statistical significance for the comparison of CVs for AUCy.20 .
min (p=0.0522), AUCy0 min (p=0.0801) and Cplasma at 30 minutes (p=0.0693) in
favour of Paracctamol/calcium carbonate containing formulation.

The Paracetamol/calcium carbonate containing formulation was absorbed more rapidly
than standard paracetamol tablets, and demonstrated a trend towards less inter-patient
variability (based on the coefficient of variation) in this population of diabetic paticnts.

The planned samplc size was less than desired, and may explain why there was a lack of

statistical significance for the Tmax comparison obtained. Overall the tested population

(diabetics) in this study showed slower absorption of paratetamol from both treatments

when compared with results observed in healthy volunteers and this could be attributed in

part to the gastric enteropathy that is known to occur in diabetes mellitus. However, the
paracetamol/calcium carbonate containing formulation appcars to maintain the .
advantages of fast and consistcnt absorption shown in previously healthy volunteers, even

in those patients with diabetes mellitus.

EXAMPLE 2
Pharmacokinetic Parameter Study
It had previously been determined in a clinical study that the Paracctamoi/calcium
carbonate containing formulation (as described above) is empticd from the stomach more
rapidly than a standard paracetamol (SP) tablet formulation. The study below compares
the PK parameters of Paracetamol/calcium carbonate containing formulation and the
standard paracetamol tablet, and to assesses their vanability, since these can influence
analgesic efficacy and response rates.
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Methods:

A total of 76 healthy volunteers were recruited in an open-label, randomised, 8-way
crossover study. Each formulation was administered in a replicate fashion, with a single
lg dose taken 2 hours after a standard mcal on 4 s¢parate days. Blood samples were
taken up to 10 hours after the initial dose and 4 hours after the replicate doses for
pharmacokinetic (PK) analysis.

The primary objectives were: early exposure (rate of absorption, AUC.30 mins, afler both
initial and replicate dosing) , inter (between)-subject variation (inter-CV%, after initial
dose) and intra-subject variation (intra-CV%, after replicate dosing). Secondary
objectives included AUCj.40 mins, plasma concentration at 30 mins (Cpi 30 mins) and
percentage drug absorbed (PDA) at 30 and 60 minutes (measured by deconvolution

analysis, variance measured for initial dose only).

Results:

AUCy.3¢ mins for both the initial dosc and after replicate dosing were very significantly
higher for the Paracetamol/calcium carbonate containing formulation versus standard
paracetamol formulation initial dose: 0.98 versus 0.10 pg.h/ml [median difference 0.77,
95% CI 0.53-1.01, p<0.0001}; replicate dosing: 1.23 versus 0.15 pg.h/ml [median
difference 0.99, 95% CI 0.81-1.19, p<0.0001)).

Inter-CV% for this parameter was significantly lower for the Paracetamol/calcium
carbonate containing formulation versus standard paracetamol formulation (84.4% versus
192%, p<0.0001).

Sirry'larly, there was a significant difference for intra-CV% for AUCp_3g mins (60.6% versus
116%, p<0.0001). Similar reductions in inter-CV% and intra-CV% werc obscrved for
AUC.60 mins a0 Cp( 30 mins along with inter-CV% for PDA 3¢ mins and PDAgg mins.

Conclusions:

These data clearly show that paracetamol absorption with the Paracetamol/calcium
carbonate containing formulation is significantly faster than absorption with standard
paracctamol formulation tablets. Importantly, paracetamol absorption with the
Paracetamol/calcium carbonate containing formulation also shows significantly less inter-
and intra-subject variability. Taken together, these data have clear clinical implications in

terms of a patient population obtaining rapid, and consistent, pain relief with this valuable
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first-line pain therapy and therefore avoiding potential side effect issucs with second-line
treatments such as the NSAIDs, '

EXAMPLE 3
DISINTEGRATION AND GASTRIC EMPTYING
Tablet disintegration and dissolution are key factors in in vivo speed of absorption and
downstream pharmacokinetic parameters. Using the Paracetamol/calcium carbonate
containing formulation an in vivo gamma scintigraphy investigation of tablet
disintegration and gastric emptying (GE) was conducted.

Methods:
This single-dose, cross-over study involved 24 healthy volunteers. All participants atc a
standard radio-labelled breakfast 2 hours (h) before taking the study medication (1 g

paracetamol as either as Paracetamol/calcium carbonate containing formulation

3

(described above) or a standard paracetamol tablet formulation described above (SP)
["Mindium-DTPA-labelled tablet]). .

The rate of disintegration was measured using gamma scintigraphy after defining the
stomach area as the region of interest. Data werc analysed using the WebLink®™ image
analysis program. Onset and completion of tablct disintegration were determined by
qualitative assessment of scintigraphic images. Tablet gastric emptying was determined
by quantifying the amount of activity remaining if the stomach at a series of time points.
Two parameters were used to assess GE: time to 50% emptying (T'sp) and time to 90%
emptying (Tog). Onsct of GE was determined by qualitative assessment of scintigraphic
images.

Results:

Both time to onset and completion of disintegration were significantly faster for the
Paracetamol/calcium carbonate containing formulation than for the standard paracetmol
formulation (6.4+4.3 versus 46.7£20.5 min, p<0.0001 and 12.9426.4 versus 69.6230.2
min, p<0.0001). Similarly, for GE, time to onset (41.9+28.8 versus 85.0+28.2, p<0.0001),
Tso (72.44£36.4 versus 100.7+30.6, p=0.0013) and Ty (128.4%41.2 versus 142433 8,
p=0.10) were shorter for the Paracetamol/calcium carbonate containing formulation than
for the standard paracetmol formulation. The time for GE of the standard meal did not
differ between the Paracetamol/calcium carbonate containing formulation or the standard
paracetmol formulation. Furthermore, while 75% of subjects taking the
Paracetamol/calcium carbonate containing formulation showed onset of

- 15 -
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disintegration/dissolution within 5 mins, none of the standard group exhibited onset at

this time point.

Conclusions:

The Paracetamol/calcium carbonatc containing formulation had a highly significant in
vivo tablet disintegration advantage over the standard paracetamol formulation in this
scintigraphy study. This correlates with enhanced GE for paracctamol with the
Paracctamol/calcium carbonate containing formulation compared with standard

paracetamol formulations.

All publications, including but not limited to patents and patent applicatiéns, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though
fully set forth.

The above description fully discloses the invention including preferred embodiments
thereof. Modifications and improvements of the embodiments specifically disclosed
herein are within the scope of the following claims. Without further elaboration, it is
believed that one skilted in the art can, using the preceding description, utilize the present
invention to its fullest extent. Thercfore, the Examples hercin are to be construed as
merely illustrative and not a limitation of the scope of the present invention in any way.
The embodiments of the invention in which an exclusive property or privilege is claimed

arc defined as follows.

-16 -
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What 15 Claimed ls:

1 A method for reducing intrapatient variability in paracetamol containing
formulations in patients having gastric dysmotility comprising administering to said
patient in necd thercof, an orally administered pharmaceutical dosage form comprising a
first active agent, calcium carbonate, at loast one first binding agent, and at least one
disintegrating agent as intragranular components in the form of a granulate, and as an
extragranular component at least one hydrophilic colloid, an optionally a second binding

agent, calcium carbonate, super disintegrant, and a second active agent.
2, The method according to Claim 1 wherein the patient is a diabctic patient.

3. The method according to Claims 1 or 2 whercin the first active agent is
paracetamol, and wherein the optional extragranular agent comprises a second binding
agent present in an amount ranging from about 0.1% to about 10.0% by weight of the
intragranular binding agent amount therein.

4. The method according to Claims 1 to 3 wherein the optional extragranular
component comprises a seccond amount of calcium carbonate present in an amount
ranging from about 0.1% to about 10.0% by weight of the intragranuiar calcium
carbonate amount therein,

5. The method according to Claims | to 4 wherein the optional extragranular
component comprises a second active which is paracctamol present in an amount ranging
from about 0.1% to about 10.0% by weight of an intragranular first active agent which is

paracetamol.

6. The method according to Claims 1 to 4 wherein the optional extragranular
component comprises a super disintegrant present in an amount ranging from about 0.1%

to about 5.0% by weight of the composition,

7. The method according to Claims 1 to 6 wherein the hydrophilic colloid is setected
from alginic acid, carageenan, gellan, pectin, agar or 2 combination of two or more
thereof.

8. The method according to Claim 7 wherein the hydrophilic colloid comprises

alginic acid.

-17 -
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9. The method according to any of Claims | to 8 wherein the hydrophilic colloid is
present in an amount ranging from about 1.0% to about 5.0% by weight of the

composition.

10.  The mcthod according to any of Claims ! to 9 wherein the dosage form further
comprises as an extragranular component a colorant, dye, flavorant, sweetencr, lubricant,

or glidant, or a combination of two or morc thercof.

11, The method according to Claim | wherein the dosage form is a swallow tablet
comprising paracetamol, calcium carbonate, pregelatimized starch, and any other optional
intragranular components combincd topether in a granulation process to form a granulate,
and then admixed with alginic acid and any other optional extragranular components to

form a blend, and then compressed to form a tablet.

12. The method according to Claim 1 wherein the dosage form is a swallow tablet
comprising a granulate containing as intragranular components paracetamol, calcium
carbonate, and at least one binding agent which is microcrystalline cellulose or starch,
and wherein the starch is sclected from the group consisting of corn (maize) starch,
modified comn starch, wheat starch, modified wheat starch, potato starch, pregelatinized
starch or a combination of two or more starches thereof, with the proviso that if the
binding agent comprises a mixture of corn (or maize) starch and pregelatinized starch
then the weight ratio of pregelatinmzed starch to corn (or maize) starch is greater than from
about 3.0 to 1.0; and optionally a disintegrating agent combined together in a granulation
process to form a granulate; and containing as extragranular components a hydrophilic
colloid selected from alginic acid, carageenan, gellan, pectin, agar or a combination of
two or more thereof; and optionally at least one extragranular excipient which is a sccond
active agent, a second amount of calcium carbonate, a second disintegrating agent, a
second binding agent, a coltorant, dye, flavorant, sweetener, lubricant, or glidant, or a

combination of two or more thereof, and the components arc compressed into a tablet.
13, The method according to Claim 12 wherein the hydrophilic colloid is alginic acid.
14.  The method according to Claims 12 or 13 wherein the hydrophilic collond 1s

present in an amount ranging from about 1.0% to about 5.0% by weight of the

composition.
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15, The method according to Claim 12 wherein the granulate comprises a
disintegrating agent which is a super disintggrant present in an amount ranging from
about 0.5% to about 5.0% by weight of the composition.

16.  The method according to Claim 12 wherein the intragranular binding agent is a
pregclatinized starch.

17.  The method according to Claim 16 wherein the starch is present in an amount
ranging from about 5.0% to about 20.0% by weight of the composition.
18.  The method according to Claim 12 wherein the binding agent comprises a first

binding agent and a second binding agent, and wherein the first binding agent is starch.

19.  The method according to Claim 18 where in the second binding agent is PVP,

l
20.  The method according to any of Claims 1 to 19 wherein the intragranular active
agent is paracetamol, and 1s present in an amount ranging from about 60.0% to about

80.0% by weight of the composition.

21.  The method according to any of Claims 1 to 20 wherein the intragranular calcium
carbonate is present in an amount ranging from about 5.0% to about 20.0% by weight of
the composition.

22.  The method according to any of Claims 1 to 20 wherein the intragranular calcium
carbonate content in the granulate does not exceed 20.0% by weight of the composition.

23, A method for improving analgzsia in a diabetic patient comprising administering
to said patient in nced thereof, an orally administercd pharmaceutical dosage form
comprising a first active agent, calcium carbonate, at least one first binding agent, and at
least onc disintegrating agent as intragranular components in the form of a granulate, and
as an extragranular component at least one hydrophilic colloid, an optionally a second

binding agent, caicium carbonate, super disintegrant, and a second active agent.

24. A mcthod for improving absorption of paracetamol in a patient with gastric
dysmotility comprising administering to said patient in need thereof, an orally
administered pharmaccutical dosage form comprising a first active agent, calcium

carbonate, at least one first binding agent, and at least one disintegrating agent as
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intragranular components in the form of a granulatc, and as an extragranular component
at least one hydrophilic colloid, an optionally a second binding agent, calcium carbonate,

super disintegrant, and a second active agent.

25. A method for improving analgesia in a diabetic patient comprising administering
to said patient in need thercof, an orally administered pharmaccutical dosage form
comprising
a) paracetamol;
b) at least onc agent which contributes to dissolution selected from sodium
carbonate, ammonium carbonate, sodium bicarbonate, potassium bicarbonate,
calcium carbonate, magnesium carbonate, disodium glycine carbonate, sodium
glycine carbonate, lysine carbonate, arginine carbonate, or combinations of two or
more of the above;
¢) at least one water uptake agent selected from cross-linked polyvinylpyrrolidone
(crospovidone), croscarmellose sodium, sodium starch glycolate, povidone, starch,
starch derivatives, low substituted hydroxypropylcellulose,
hydroxypropylcellulose, alginic acid, sodium alginate, calcium sulfate, calcium
carboxymethylcellulose, microcrystalline cellulose, powdered cellulose, colloidal
silicon dioxide, docusate sodium, guar gum, magnesium aluminum silicate,
methylcellulose, polacrilin potassium, silicified microcrystalline cellulose,
magnesium oxide, tragacanth, mannitol, sorbitol, xylitol, sucrose, lactose,
fructose, maltose, polycthylene glycol, amino acids, cyclodextrin, urea and/or
polyvinylpyrrolidone; and
wheretn at lcast 70 of the paracetamol is dissolved from the formulation within 180
seconds in USP dissolution apparatus 2 with 900ml of 0.05 N hydrochloric acid at 30
rpm and 37°C.

-20 -
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METODO NOVEDOSO

CAMPO DE LA INVENCION

La presente invencidn esta dirigida a métodos novedosos de uso
para formulaciones que contienen paracetamol que proveen una rapida
disolucion del agente activo seguido de absorcion mejorada en pacientes con

vaciamiento géastrico retardado.

ANTECEDENTES DE LA INVENCION

La presente invencidn es el usc de una formulacién de
paracetamol gue se ha demostrado de manera inesperada que tiene perfiles
farmacocinéticos mejorados en pacientes que tienen dismotilidad gastrica o
gastroparesis. Historicamente, se ha demostrado que la diabetes reduce la
motilidad gastrica (gastroparesis) en hasta 50% en pacientes en comparacion
con individuos no diabéticos.

La participacion del sistema nervioso autdnomo en pacientes que
tienen diabetes mellitus incluye enteropatia gastrica caracterizada por
dismotilidad gastrointestinal. Bassotti, G., Recenti Prog Med. 82: 334-337
(1991). La diabetes mellitus de muchos anos puede reducir el vaciamiento
gastrico en hasta 50% de los pacientes. O’'Mahony et al., Drugs Aging, 19:

515-527 (2002). El impacto de diversas enfermedades relacionadas con la
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edad en la motilidad gastrointestinal en las personas mayores puede incluir
también aquellos pacientes con depresion que prolonga de manera
significativa el tiempo de transitc por todo el intestino; hipotiroidismo, falla
renal crénica y enfermedad de Parkinson idiopatica. Con frecuencia los
férfnacos en las personas mayores pueden causar motilidad gastrointestinal
desordenada, tal como anticolinérgicos, analgésicos opioides y antagonistas
del calcio.

La importancia de la dismotilidad en pacientes, en particular las
personas mayores, puede resultar en consecuencias clinicas graves donde la
respuesta clinica a un medicamento es retardada, tal como en la absorcion de
levodopa retardada o con diuréticos. Como los opio:ides y anticolinérgicos ya
tienen efectos inhibitorios en el vactamiento gastrico, esto puede retardar la
absorcién de otros farmacos. Por consiguiente, la necesidad de una
variabilidad intrapaciente consistente y baja en la absorcién de farmacos, tales

como anaigesicos, en dicha poblacién de pacientes es muy grande.

BREVE DESCRIPCION DE LA INVENCION

La presente invencion esta dirigida a un método novedoso para
reducir la variabilidad intrapaciente en un agente farmacéuticamente activo
que de manera adecuada no se absorbe en el estdmago, tal como

formulaciones que contienen paracetamol en pacientes que tienen

dismotilidad gastrica, y la presente invencion esta dirigida a un metodo para
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mejorar la analgesia en un paciente diabético, o para mejorar la absorcion de
un agente activo en un paciente con dismotilidad gastrica, todos estos
métodos comprenden administrar oralmente a un paciente que lo necesita,
una forma de dosificacion farmacéutica que comprende un primer agente
activo, de manera adecuada paracetamol, carbonato de calcio, al menos un
primer agente aglutinante, y a! menos un agente desintegrante como
componentes intragranulares en forma de un material granulado, y como un
componente extragranular al menos un coloide hidrofilico, opcionalmente un
segundo agente aglutinante, carbonato de calcio, un superdesintegrante, y un

segundo agente activo.

DESCRIPCION DETALLADA DE LA INVENCION

La presente invencion esta dirigida a un método novedoso para
mejorar la variabilidad de absorcién de un agente activo entre pacientes que
tienen dismotilidad gastrica. La dismotilidad gastrica es conocida también
como hipomotilidad gastrica. La hipomotilidad gastrica, en pacientes por lo
demas normales, puede ser inducida por una variedad de factores
ambientales, farmacologicos y fisioldégicos. De manera importante, el
vaciamiento gastrico retardado puede tener un efecto dafnino en la absorcion
de farmacos tales como paracetamaol, los cuales se absorben principalmente
en el intestino delgado. Esto puede dar por resultado niveles en plasma

retardados e inconsistentes de un medicamento, y puede causar incomodidad
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cuando el medicamento particular es un medicamento para el dolor tal como

paracetamol.

Para propésitos de la presente el agente activo es de manera
adecuada ninguno que sea absorbido en el estdbmago. Se pretende que la
presente formulacion introduzca el agente activo en el duodeno a un indice
incrementado con respecto a una formulacién de otro modo estandar del
agente activo. Por lo tanto, se espera que cualquier principio activo que sea
absorbido principalmente después del esfinter pilérico (por ejemplo, en Ia
parte inferior del estébmago) en vez de en el esttmago en si muestre un perfil
farmacocinetico mas rapido y mas consistente. Como se describira en la
presente en mayor detaile, el agente activo, paracetamol ha sido elegido en la
presente para describir la invencién. Se ha demostrado que el paracetamol en
una forma de dosificacién estandar no contribuye al indice de vaciamiento del
farmaco desde el estomago.

El paracetamo! es un farmaco analgésico y antipirético efectivo
en el alivio del dolor leve a moderado. La dosis terapéutica recomendada en el
Reino Unido es 500-1000 miligramos (mg)} cada 4 a 6 horas (hr) hasta un
maximo de 4000 mg diario. La bicdisponibilidad oral absoluta es
aproximadamente 80% y es independiente de la dosis en el rango de 5-20
mg/kg. Los niveles en plasma maximos se obtienen entre 0.5 y 3 horas
después de la dosis dependiendo de la formulacion.

El paracetamol tiene una vida media en plasma promedio de 2.4

horas en adultos con un rango de 1.5-3.0 horas. Varia relativamente poco
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entre individuos, y no se prolonga a un grado clinicamente significativo en los
extremos de edad. No se une a la proteina del plasma a ningun grado y el
volumen de distribucion es aproximadamente 0.9 litros/kilogramo (I/kg) de
peso corporal.

E! paracetamol oral es principalmente absorbido desde el
intestino delgado superior y para formulaciones en tableta de dosis solida
estandar el indice de absorcion es limitado por 1) el proceso de
desintegracion/disolucién de la tableta y i) vaciamiento gastrico desde el
estémago al intestino delgado superior.

La diabetes mellitus (tipo 2) es la causa mas comun de motilidad
gastrointestinal dafiada en las personas mayores. El vaciamiento gastrico
puede ser anormal en esta poblacion y, por lo tanto, impactar en el perfil de
absorcién del agente activo, tal como paracetamol. La presente invencion ha
investigado el perfil de absorcién del paracetamol desde una forma de
dosificacidbn estandar y desde una forma de dosificacion granulada de
paracetamol y carbonato de calcio, y ha determinado gue la diferencia relativa
en los perfiles de absorcién observados en voluntarios sanos es cambiada al
usar pacientes diabéticos como un modelo de dismotilidad gastrica.

Una modalidad de la presente invencion esta dirigida al uso de
una composicién granulada de paracetamol como se describira ain mas en la
presente, que ahora se ha demostrado que provee una absorcion
significativamente mayor a los 30 minutos, y que tiene niveles en plasma

Cmax estadisticamente significativos a los 30 minutos con respecto a las
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formulaciones que contienen paracetamol estandar en pacientes que tienen

dismotilidad gastrica. En una modalidad de la invencion, los pacientes que
tienen dismotilidad gastrica son pacientes diabéticos.

Tambien se ha demostrade que la presente invencion provee
una absorcion significativamente mayor a los 60 minutos con respecto a
formulaciones que contienen paracetamol estandar en pacientes que tienen
dismotilidad gastrica.

No obstante, aunque se ha demostrado también que la presente
invencion tiene un tiempo mas corto hasta la concentracién maxima (Tmax) en
comparacion con paracetamol estandar, la diferencia no fue estadisticamente
significativa. En conjunto la poblacidn diabética muestra una absorcion mas
lenta de paracetamol a partir de ambos tratamientos cuando se compara con
los resultados observados en voluntarios sanos y esto se podria atribuir en
parte a la enteropatia gastrica que se sabe ocurre en la diabetes mellitus. Por
lo tanto, los pacientes con diabetes tipo 2 son un modelo de dismotilidad
adecuado que se puede usar para evaluar el perfil PK del paracetamol a partir
de dos formulaciones diferentes.

La forma de dosificacion que contiene paracetamol comprende
paracetamol, carbonato de calcio, al menos un agente aglutinante, y al menos
un agente desintegrante, como componentes intragranulares en forma de un
material granulade, y como un componente extragranular, un coloide
hidrofilico, opcionalmente un agente aglutinante, carbonato de calcio, un

superdesintegrante, y/o paracetamol adicional. Una formula que contiene
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dichos excipientes ha sido descrita en WO 2007/118063, presentada el 3 de
abril de 2007, cuya descripcidon se incorpora como referencia en la presente
en su totalidad.

Aunque no se desea limitar a dicha forma de dosificacién, se
cree también que las formas de dosificacién que contienen paracetamol! como
se describen en Roberts et al.,, US 2007/0141144, publicada el 21 de junio de
2007 o una publicaciébn WO anteri;)r pero relacionada, WO 2005/15344,
publicada el 8 de diciembre de 2005, cuyas descripciones se incorporan en la
presente como referencia, también son aceptables para usar en los métodos
aqui descritos.

Una composicion de liberacion réapida de acuerdo con esta
invencion se desintegra y disuelve rapidamente en el estdbmago para facilitar
la répida absorciéon del agente activo en el sistema circulatorio. Para
propdésitos de la presente, "liberacion rapida” significa en donde al menos 60%
del principio activo se ha disuelto de la composicion a los 180 segundos, como
se determina mediante el método de prueba de disolucidn aqui descrito. En
otra modalidad, de manera adecuada al menos 70% del principio activo se ha
disuelto. En otra modalidad al menos 80% se ha disuelto, y en otra modalidad
al menos 90% del agente activo se ha disuelto de la composicion a los 180
segundos. Un método de prueba de disolucidn adecuado para este propoésito
utiliza las mismas condiciones que se describen en WO 02/100391, es decir
un aparato de paletas USP que rota a 30 rpm, que emplea 300 ml de HCI 0.05

M a 37°C como el medio de disolucion. En esta referencia, el porcentaje de
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paracetamo! disuelto se determiné a los quince minutos, en lugar de los 180

segundos como se describe en US 2007/0141144. Asimismo se mencionan
como adecuados los metodos de disolucion descritos a los 5, 10, 15, 20, 25, y
30 minutos en Rostami-Hodjegan et al.,, Drug Development and Industrial
Pharmacy, 28(5), pp 533-5439 (2002).

Aunque indices de liberacion de paracetamol se han
determinado para muchos productos de paracetamol disponibles
comercialmente y se ha encontrado que varian de aproximadamente 12% a
aproximadamente 32%, una liberacién rapida del principio activo es solamente
parte de la presente invencion. No solo el principio activo debe ser liberado de
su forma de dosificacién, el principio activo también debe ser vaciado del
estdmago al duodeno a un indice que sea consistente de paciente a paciente,
y en particular en pacientes con motilidad gastrica reducida debe ser vaciado
tan cerca de lo normal como sea posible.

Por consiguiente, un aspecto de [a invencidn provee una
composicion farmacéutica que comprende un principio activo, carbonato de
calcio, al menos un agente aglutinante, y al menos un agente desintegrante,
como componentes intragranulares en la forma de un material granulado.

El material granulado se puede combinar opcionalmente con uno
0 mas componentes extragranulares adecuados, y puede estar en forma de

una "tableta" la cual puede incluir tableta de cualquier forma, e incluye

comprimidos ovalados, los cuales son tabletas que tienen forma de capsula.
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La formulacién puede ser colocada en capsulas, o puede estar disponible en
bolsitas de dosis unitarias.

Cuando esta en una forma de dosificacion unitaria, una.
composicion de acuerdo con la invencidn comprende una cantidad
terapéuticamente efectiva del principio activo. En una modalidad el principio
activo es paracetamol, por lo cual se entiende una cantidad de paracetamol
suficiente para obtener un beneficio terapéutico. De manera adecuada, dicha
cantidad se encuentra en el rango de 250 mg a 1000 mg por forma de
dosificacién unitaria (por ejemplo, por tableta) y tipicamente es ya sea 325 mg
0 500 mg.

Aunque el principio activo esta presente como un componente
intragranular, se reconoce que una cantidad ilimitada del mismo o de un
principio activo diferente también puede estar presente en forma
extragranular. Aunque no se ha preparado y sometido a prueba, otra
modalidad de la invencion incluye una formulaciéon en donde el agente activo
es unicamente dispersado en la formulacion como un componente
extragranular.

Una composicion farmacéutica de acuerdo con la invencion
comprende carbonato de calcio intragranular. De manera apropiada el
contenido de carbonato de calcio en el material granuladc no excede de
20.0% en peso de la composicidn, vy, p->0r ejemplo, en una modalidad esta
presente en una cantidad de aproximadamente 5.0% a aproximadamente

20.0% en peso, de manera adecuada de aproximadamente 5.0% a
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aproximadamente 15.0% en peso de la composicidbn. En una modalidad
alternativa el contenido de carbonato de calcio es de aproximadamente 8.0%
a aproximadamente 15.0% en peso de la composicion.

En una modaIiQad de acuerdo con la invencion ei contenido de
paracetamol en el material granulado se encuentra en el rango de 70.0 a
80.0% en peso de la composicién y el carbonato de calcio en el material
granulado se encuentra en el rango de 8.0% a 15.0% en peso de la
composicidén. Por ejemplo, una composicion de paracetamol de 500 mg puede
comprender 30 mg a 110 mg de carbonato de calcio intragranular, y una
composicién de paracetamol de 325 mg puede comprender 20 mg a 72 mg de
carbonato de calcio intragranular.

Aunque e! carbonato de calcio esta presente como un
componente intragranular, se reconoce que una cantidad limitada de
carbonato de calcio, por ejemplo, hasta aproximadamente un 25.0% en peso
adicional del contenido de carbonato de calcio intragranular de la
composicién, puede estar también presente en forma extragranular. En una
modalidad una composicién de acuerdo con la invenciéon comprende, como un
componente extragranular, carbonato de calcio en una cantidad que varia de
aproximadamente 0.1% a aproximadamente 10.0% en peso de la cantidad de
carbonato de calcio intragranular en la misma.

Una composicion de acuerdo con la invencion comprende en
forma intragranular, un componente que funciona como un aglutinante, tal

como uno o mas agentes aglutinantes. De manera apropiada el agente
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aglutinante puede comprender un primer agente aglutinante y un segundo
agente aglutinante. Agentes aglutinantes adecuados para usar en la presente
incluyen agentes aglutinantes convencionales usados en la técnica tales como
almidones, polimeros y derivados de celulosa o combinaciones de los
mismos.

Si el agente aglutinante incluye un almidén, de manera adecuada
es de origen vegetal tal como almidén de maiz, almidén de maiz modificado,
almidon de trigo, almidon de trigo modificado, almidon de papa, o almidén
pregelatinizado, por ejemplo, disponible comercialmente como Aimidén 1500
G o Prejel; o una combinacion de dos 6 mas de los mismos.

Combinaciones de almiddén con otros agentes aglutinantes, tal
como los que se describen en la presente, se contemplan tambien dentro del
alcance de la invencion. En una modalidad, de manera apropiada el almidon
es almidén pregelatinizado, donde es el dnico o un primer agente aglutinante.
E! almidon pregelatinizade es un almidon que ha sido quimica y/o
mecanicamente procesado. Tipicamente, el almidén pregelatinizado
comprende 5% de amilasa libre, 15% de amilopectina libre, y 80% de almidén
sin modificar. El almidon pregelatinizado se puede obtener de almidén de
maiz, papa o arroz. Se ha encontrado que el indice de disolucion del
paracetamol es afectado de manera adversa en una composicidn que
comprende como componentes intragranulares: paracetamol, carbonato de
calcio, almidén de maiz, almidén pregelatinizado, Povidona K25 y sorbato de

potasio, en donde la relacidon en pesc de almidén pregelatinizado a almidon de
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maiz es aproximadamente 2.3:1. Por consiguiente, si el agente aglutinante
comprende una mezcla de almidon de maiz y almidon pregelatinizado,
entonces la relacién en peso de almidén pregelatinizado a almidén de maiz es
al menos 3.0:1.0. En una modalidad de esta invencién, la relacion en peso de
almidén pregelatinizado a almidén de maiz es al menos 5.0:1.0.

De manera apropiada, cuando se encuentra presente en una
composicibn de la invencion, el almidon esta presente en el material
granulado en upna cantidad de aproximadamente 1.0% a aproximadamente
30.0% en peso de la composicion, tipicamente de aproximadamente 5.0% a
aproximadamente 20.0%, por ejemplo, de aproximadamente 8.0% a
aproximadamente 15.0% en peso de la composicion.

Si el agente aglutinante incluye un polimero, de manera
adecuada es polivinilpirrolidona o povidona (PVP), alcohol polivinilico (PVA),
6xido de polietileno, polaxamero, polimetacrilato, por ejfemplo, un carbdmero,
polietilenglicol (PEG) tal como PEG 3350 y policarbéfilo de caicio; o una
combinacién de dos 0 mas de los mismos. Combinaciones de un polimero con
otros agentes aglutinantes, tales como aquellos que se describen en la
presente, también estan contemplados dentro del alcance de la invencion.
Cuando el polimero comprende PVP, de manera adecuada comprendera un
peso molecular de aproximadamente 30,000, por ejemplo, disponible
comercialmente como PVP K25, De manera apropiada, cuando se encuentra
presente en una composicién de la invencidn, el polimero esta presente en el

material granulado en una cantidad de aproximadamente 1.0% a
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aproximadamente 10.0% en peso de la composicion, tipicamente de
aproximadamente 1.5% a aproximadamente 5.0% en peso de la composicion.
En una modalidad, un polimero tal como PVP esta presente
como un segunao agente aglutinante. En una modalidad un almidén tal como
almidén pregelatinizado esta présente como un primer agente agiutinante, en
una cantidad que varia de aproximadamente 10.0% a aproximadamente
15.0% en peso de la composicién, y un polimero tal como PVP esta presente
como un segundo agente aglutinante en una cantidad que varia de
aproximadamente 1.5% a aproximadamente 5.0% en peso de la composicion.
De manera adecuada dicha modalidad esta sustancialmente libre de almidén
de maiz, por ejemplo, comprendiendo no mas de una cantidad que varia de
entre aproximadamente 0.0% a aproximadamente 1.0% de almidén de maiz.
Si el agente agiutinante incluye un derivado celulésico, de
manera apropiada incluye al menos uno de hidroxipropilcelulosa (HPC)
(versiones de viscosidad baja a media de la misma), por ejemplo, como puede
estar disponible comercialmente bajo el nombre comercial Klucel® de la
division Aqualon de Hercules Inc., Dow Chemical Company, por ejemplo,
Klucel GF, Ktucel JF, Klucel LF y Klucel EF; hidroxipropilmetilcelulosa (HPMC)
(versiones de viscosidad baja a media de la misma), por ejemplo, como puede
estar disponible comercialmente bajo el nombre comercial Methocel® de la
Dow Chemical Company, por ejemplo, Methocel E15Premium, Methocel
E3Premium LV, Methocel K100LV; celulosa microcristalina (MCC),

carboximetilcelulosa (MC), carboximetiletilcelulosa de sodio; © una
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combinaciéon de dos o mas de los mismos. Combinaciones de un derivado
celuldsico con otros agentes aglutinantes antes mencionados se contemplan
también dentro del alcance de la invencion.
El término viscosidad "baja a media" como se usa en la presente
5 significa upna viscosidad en el rango de aproximadamente 15 a .
aproximadamente 1000 mPa.s. Se reconoce en la técnica que la
determinacién de la viscosidad de derivados celulosicos se basa en técnicas y
clasificacion estandar en la técnica, por ejemplo, para HPMC, la viscosidad se
puede determinar a 20°C con una solucién al 2% usando un viscometro
10  Ubbelohde, o para HPC, la viscosidad se puede determinar a 25°C con una
solucién al 2-10% usando un viscometro LVF Brookfield. En general el
derivado celulésico esta presente en el material granulado en una cantidad
que varia de aproximadamente 0.5% a aproximadamente 5.0% en peso de la .
composicién. Se reconoce en la técnica que ciertos derivados celuldsicos,
15 tales como HPMC, tendran diversos roles en una formulacién, dependiendo
de la cantidad usada. Por ejemplo, HPMC (de viscosidad baja c media) puede
funcionar como un agente aglutinante, un agente de revestimiento, 0 como un
agente formador de matriz. Se ha encontrado que cuando HPMC (de
viscosidad baja o media) se usa a aproximadamente 10.0% en peso de la
20 composicion, el indice de disolucion del paracetamol es retrasado,
probablemente debido a las propiedades de liberacién extendida de HPMC.
De acuerdo con la presente invencién, cuando se usa como un agente

aglutinante, la HPMC esta presente en una cantidad tipicamente no mas de
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2.5% en peso de la composicion, por ejemplo, en una cantidad de
aproximadamente 1.0% a aproximadamente 2.5% en peso de la composicidn.

La cantidad total de agente aglutinante presente en forma
intragranuiar en una composiciéon de acuerdo con la invenciéon es de manera
adecuada en una cantidad que varia de aproximadamente 1.0% a
aproximadamente 30.0% en peso de la composicidon, por ejemplo, de
aproximadamente 2.0% a aproximadamente 25.0% en peso de la
composicién, o de manera alternativa de aproximadamente 5.0% a
aproximadamente 20.0% en peso, de la composicion.

Aunque un agente aglutinante estd presente como un
componente intragranular, se reconoce que una cantidad modesta de agente
aglutinante, por ejemplo, hasta aproximadamente un 5.0%-10.0% en peso
adicional del contenido de agente aglutinante intragranular de la composicion,
puede también estar presente en forma extragranular. En una modalidad una
composicion de acuerdo con la invencién comprende, como un componente
extragranular, un agente aglutinante en una cantidad que varia de
aproximadamente 0.1% a aproximadamente 10.0% en peso de la cantidad de
agente aglutinante intragranular en la misma.

Una composicidén de acuerdo con la invencion comprende, como
un componente intragranular, al menos un componente que funciona como un
desintegrante, y puede incluir al menos dos agentes desintegrantes. Agentes
desintegrantes adecuados incluyen un agente no superdesintegrante, un

superdesintegrante o una combinacion de ambos. Agentes no
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superdesintegrantes adecuados incluyen desintegrantes convencionales tales
como almiddn (de maiz), almidén pregelatinizado, por ejemplo, almidén 1500
G, arcillas (Veegum o Bentonita), celulosa microcristalina, celulosa o celulosa
en polvo. Se reconoce en la técnica que algunos excipientes pueden realizar
mas de un papel en una formulaciéon farmacéutica dada. Por ejemplo, ciertos
excipientes, por ejemplo, almidones incluyendo almidén pregelatinizado, y
celulosa microcristalina  (anteriormente  identificados como  agentes
aglutinantes) funcionan como aglutinantes y desintegrantes a la vez. Por
consiguiente, se entendera que el mismo excipiente puede actuar como un
agente aglutinante y como un agente desintegrante a la vez. En dichos casos,
la inclusion de un agente desintegrante ademas de un agente aglutinante es
completamente opcional. |gualmente, en tales casos, la inclusién de un agente
aglutinante ademas de un agente desintegrante es totalmente opcional.

Una modaiidad de la invencidbn provee como componentes
intragranulares, paracetamol y carbonato de calcio, y al menos un agente
aglutinante que es celulosa microcristalina o almidén, en donde el almidén es
almidén de maiz, almiddn de maiz modificado, aimidén de trigo, almiddn de
trigo modificado, almidén de papa, almidén pregelatinizado o una combinacion
de dos o mas almidones de los mismos, con la condicion de que si el agente
aglutinante comprende una mezcla de almidon de maiz y almidén
pregelatinizado entonces la relacion en peso de almiddn pregelatinizado a

almidon de maiz es mayor que de aproximadamente 3.0 a 1.0; y de manera
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opcional un agente desintegrante;, y uno o0 mas ingredientes
farmacéuticamente aceptables como componentes extragranulares.

Las composiciones en la presente pueden incluir un agente no
superdesintegrante que puede estar presente en formé intragranular,
extragranuiar o en forma tanto intragranular como extragranular. Cuando un
agente no superdesintegrante se encuentra ya sea ausente de la composicion
0 estd presente s0lo en forma extragranular, el agente desintegrante
comprendera de manera adecuada un superdesintegrante, presente en forma
intragranular.

De manera apropiada un agente no superdesintegrante estara
presente en forma intragranular en una cantidad que varia de
aproximadamente 5.0% a aproximadamente 30.0% en peso de la
composicion, de manera adecuada de aproximadamente 50% a
aproximadamente 20.0% en peso de la composicién. Cuando esta presente
en forma extragranular, el agente no superdesintegrante puede estar también
presente en una cantidad, por ejemplo, hasta aproximadamente un 5.0%-
10.0% en peso adicional del contenido de agente no superdesintegrante
intragranular de la composicion.

Un superdesintegrante, si se usa, puede estar presente en forma
intragranular, extragranular o tanto en forma intragranular como extragranular.
Se reconoce que cuando un superdesintegrante esta ya sea ausente de la
composicion o esta presente sélo en forma extragranular, el agente

desintegrante comprendera un agente no superdesintegrante, presente en
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forma intragranular. Un superdesintegrante se puede usar en forma
intragranular o extragranular, en una cantidad que varia de aproximadamente
0.5% a aproximadamente 5.0% en peso de ia composicion. La cantidad total
de superdesintegrante puede estar en una cantidad que varia de
aproximadamente 0.5% a aproximadamente 10.0% en peso de Ia
composicion.

Los “superdesintegrantes” representan una clase de agente
desintegrante que en general se puede usar en cantidades mas bajas en
preparaciones farmaceuticas, en comparacion con desintegrantes
convencionales. Ejemplos de superdesintegrantes incluyen glicolato de
almidén de sodio, la sal de sodio de almiddon de carboximetilo, celulosa
modificada y polivinilpirrolidona entrelazada. El glicolato de almidén de sodio
se encuentra disponible comercialmente bajo los nombres comerciales
Explotab® (Edward Mendell Co.), Primojel® (Generichem Corp) y Tablo®
(Blanver, Brasil). Un ejemplo de celulosa modificada incluye croscarmelosa, la
sal de sodio de carboximetiicelulosa. La croscaramelosa estd disponible
comercialmente bajo los nombres comerciales AcDiSol® (FMC Corp.), Nymcel
ZSX® (Nyma, Los Paises Bajos), Primellose® (Avebe, Los Paises Bajos),
Solutab® (Blanver, Brasil). Un ejemplo de una polivinilpirrolidona entrelazada
incluye crospovidona, y se encuentra disponible comercialmente bajo los
nombres comerciales Kollidon CL® o Kolldon CL-M (Basf Corp.), y
Polyplasdone XL® (ISP Corp). De manera adecuada el agente desintegrante

comprende polivinilpirrolidona entrelazada.
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Una composicion de acuerdo con la invencion puede contener de
manera opcional otros componentes extragranulares farmacéuticamente
aceptables adicionales. Por ejemplo, una composicidon de acuerdo con la
invencion puede comprender un coloide hidrofilico tal como acido alginico,
carragenina, gelana, pectina y/o agar, como un componente extragranular. De
manera apropiada el coloide hidrofilico es acido alginico. Cuando se
encuentra presente, un coloide hidrofilico esta presente en una cantidad que
varia de aproximadamente 1.0% a aproximadamente 5.0% en peso de la
composicion,

En un aspecto una composicion de acuerdo con la invencion
comprende acido alginico como un componente extragranular.

Otros  componentes  extragranulares  farmacéuticamente
aceptables incluyen, mas no se limitan a, un agente antimicrobiano, por
ejemplo, sorbato de potasio o un parabeno, es decir, uno o mas ésteres de
acido hidroxibenzoico, por ejemplo, metilo, etilo, propilo o butilo, de manera
adecuada en forma individual o como mezclas. En una modalidad de la
invencidn se usa un parabeno.

En una modalidad la composicion comprende paracetamol,
carbonato de calcio, almidén pregelatinizado, y povidona como componentes
intragranulares, y como componentes extragranulares acido alginico vy
crospovidona, y de manera opcional otros componentes extragranulares, de

preferencia comprimidos en una tableta. De manera apropiada, el acido
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alginico esta presente en una cantidad que varia de aproximadamente 1.0% a
aproximadamente 5.0% en peso de la composicion.

Componentes extragranulares farmacéuticamente aceptables
adicionales incluyen un tinte; colorante; saborizante; auxiliar de compresion;
conservador, agente humectante; agente formador de cuerpo; adhesivo;
agente edulcorante; lubricante tal como estearato de magnesio, estearato de
calcio, estearato de sodio, acido estearico o talco; y un auxiliar de flujo o
agente resbalador tal como dioxido de silicio coloidal (Cab-O-Sil, Syloid™). De
manera adecuada, cuando esta presente, un lubricante o auxiliar de flujo se
usa cada uno en una cantidad que varia de 0.1% a 5.0% en peso de la
composicion. Se reconoce que componentes farmacéuticamente aceptables
adicionales pueden estar presentes como componentes intragranulares asi
como componentes extragranulares.

Ademas de paracetamol, las composiciones de la invencion
pueden é:ontener también otros agentes farmaceuticamente activos, por
ejemplo, a otros analgésicos tales como codeina, hidrocodona, oxicodona,
tramadol y propoxifeno; analgésicos antiinflamatorios tales como NSAIDs, por
ejemplo, aspirina € ibuprofeno; descongestionantes tales como seudoefedrina
y fenilefrina; antitusivos tales como folcodina y dextrometorfano;
expectorantes tales como guaifenesina y bromhexina; diuréticos tales como
pamabrom; antihistaminas sedantes y no sedantes tales como difenhidramina,

doxilamina y mepiramina;, agentes gastrointestinales tales como

metoclopramida; triptanos tales como sumatriptano; y relajantes musculares
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tales como metocarbamol; y adyuvantes, por ejemplo, cafeina. Como se
menciond anteriormente, agentes farmacéuticamente activos y adyuvantes
pueden estar presentes en forma intragranular, extragranular o tanto
intragranular como extragranular.

En otro aspecto se provee una composicién que comprende
cafeina en forma intragranular, extragranular o tanto intragranular como
extragranular. De manera apropiada la cafeina esta presente en forma
extragranular. En una modalidad la cafeina estd ademas de una formulacién
que contiene paracetamol intragranular.

Como se wusa en la presente el término “agente
farmacéuticamente activo” incluye, mas no se limita a, farmacos, suplementos
dietarios, vitaminas, minerales, nutracéuticos y agentes veterinarios. Este
término incluye agentes bioactivos, agentes activos, agentes terapéuticos, o
farmacos como se definen en la presente, y sigue los lineamientos de la Guia
de La Unidn Europea para La Buena Practica de Manufactura. Se pretende
que dichas sustancias provean actividad farmacologica u otro efecto directo
en la cura, mitigacion, tratamiento o prevencion de enfermedades o afecten la
estructura y funcién del cuerpo. La actividad farmacologica puede ser
profilactica, o para tratamiento de un estado de enfermedad.

Los farmacos incluyen aquellos destinados para administracion
oral. Una descripcidn de estas clases de farmacos y un listado de especies
dentro de cada clase se pueden encontrar en Martindale, The Extra

Pharmacopoeia, Twenty-ninth Edition, The Pharmaceutical Press, Londres,
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1989. Los farmacos se encuentran comercialmente disponibles y/o se pueden
preparar por medio de técnicas conocidas en la técnica.

La invencion se describira ahora como referencia a los siguientes
ejemplos biolégicos los cuales son meramente ilustrativos y no se deben

interpretar como una limitacion del alcance de la presente invencion.

EJEMPLO 1

Perfil farmacocinético en pacientes con dismotilidad gastrica

La diabetes de muchos afios puede haber reducido la motilidad
gastrica en hastg 50%. Por lo tanto, los pacientes con diabetes tipo 2 fueron
elegidos como un modelo de dismotilidad para evaluar el perfii PK del
paracetamol a partir de dos formulaciones diferentes. Este estudio fue un
estudio PK de un solo centro, de dos vias, de etiqueta abierta, al azar, de una
sola dosis, cruzado. Los sujetos recibieron una sola dosis oral de 1 gm de una
formulacion de la invencion o formulacién de paracetamoi estandar, 2 horas
después de una comida estandar, con pacientes asignados al azar con un
reposo farmacologico de 24 horas entre la dosificacion. 21 pacientes
completaron el protocolo, 18 masculinos y 3 femeninos. Se tomaron muestras
de sangre 4 horas después de la dosis para analisis farmacocinéticos.

El objetivo del estudio primario fue comparar la exposicion

temprana, como se evalué por medio de indice de absorcion (area bajo la

curva [AUC]o.30 mins)- Otras variables de exposicién temprana incluyeron tiempo
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hasta la concentracion maxima (Tma), ¥ variabilidad inter-paciente {(coeficiente

de variacion (CV)) en AUCo.3g mins, AUCo.60 mins ¥ CONcentracion en plasma

Tabletas de Panadol estandar son tabletas revestidas con una

pelicula que contienen 500 mg de paracetamol, y contienen como excipientes,

almidon pregelatinizado, almidén de maiz, talco, acido estearico, povidona,

sorbato de potasio, hipromelosa y triacetato de glicerol. ;.

La formulacién de carbonato de calcio/paracetamol usada en la

presente contiene 500 mg de paracetamol y es similar a la que se describe en

el ejemplo 6 de WO 2007/118063.

Resultados
Parametro Férmula de Panadol Diferen- | Valor p Valor p
paracetamol/ Estandar cia de (prueba | (prueba de
carbonato (n=21) media- de rangos
de calcio Media, nas Wilcoxon) | cuadrados
(n=21) mediana, CV)
Media, CV%
mediana,
CV%
AUCO- 0.45, 0.28, 0.14, 0.04, 0.18 0.0004 0.05622
30min 153.1 2158
(ug/mi.h)
AUCO- 2,10, 1.38, 0.84, 0.26, 1.02 0.0014 0.0801
60min 102.8 174.9
(ug/ml.h)
Cplasma 2.48,1.52, 0.84, 0.19, 1.08 0.0002 0.0693
alos 30 125.0 2827
mins
{ug/ml}
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Parametro| Férmula de Panadol Diferen- | Valor p Valor p
paracetamol/ Estandar cia de {(prueba | (prueba de
carbonato (n=21) media- de rangos
de calcio Media, nas Wilcoxon) | cuadrados
{(n=21) mediana, CV)
Media, CV%
mediana,
CV% ,
Tmax (h) | 2.36,2.50,414 | 277,275, -0.25 0.1448 -
33.5
Cmax 8.99,797,349 | 949,977, - - -
{ug/ml) 28.9
AUCO- 21.01,18.92, | 18.5, 16.04, - - -
tmin 35.1 7.9
(ug/ml.h)

AUCy.30 min (objetivo primario) fue estadisticamente y de manera
significativa mayor para la formulacion que contiene paracetamol/carbonato de
calcio que para el paracetamol estandar (p=0.0004).

AUCq.60 min y Cplasma a los 30 minutos fue estadisticamente y
de manera significativa mayor (p=0.0014) y mas alta (p=0.0002),
respectivamente, para la formulacién que contiene paracetamol/carbonato de
calcio en comparacién con el paracetamol estandar.

E! tiempo hasta la concentracion maxima (Tmax) fue mas corto
para la formulacion que contiene paracetamol/carbonato de calcio en
comparaciéon con paracetamol estandar pero la diferencia no fue
estadisticamente significativa (p=0.1448).

Hubo una tendencia hacia la importancia estadistica para ia

comparacion de CVs para AUCq3 min (p=0.0522), AUCps min (p=0.0801) y
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Cplasma a los 30 minutos (p=0.0693) en favor de la formulacién que contiene
paracetamol/carbonato de calcio.

La formulacién que contiene paracetamol/carbonato de calcio fue
absorbida mas rapidamente que las tabletas de paracetamol estandar, y
demostrd una tendencia hacia menos variabilidad inter-paciente (con base en
el coeficiente de variacion) en esta poblacion de pacientes diabéticos.

El tamafio de muestra planeado fue menor que lo deseado, y
puede explicar por qué hubo una falta de importancia estadistica para la
comparacion de Tmax obtenida. En conjunto Ia poblacién sometida a prueba
(diabéticos) en este estudio mostré una absorcién mas lenta de paracetamo!
de ambos tratamientos cuando se compara con los resultados observados en
voluntarios sanos y esto se podria atribuir en parte a la enteropatia gastrica
que se sabe ocurre en la diabetes mellitus. No obstante, la formulacién que
contiene paracetamol/carbonato de calcio parece mantener las ventajas de la
absorcion rapida y consistente demostrada en voluntarios previamente sanos,

aln en aquellos pacientes con diabetes mellitus.

EJEMPLO 2

Estudio de parametros farmacocinéticos

Previamente se habia determinado en un estudio clinico que la
formulacion que contiene paracetamol/carbonato de calcio (como se describe

anteriormente) es vaciada del estdmago mas rapidamente que una
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formulacion de tableta de paracetamol estandar (SP). El estudio a
continuacion compara los parametros PK de la formulacidn que contiene
paracetamol/carbonato de calcio y la tableta de paracetamol estandar, para
evaluar su variabilidad, ya que éstos pueden influenciar la eficacia analgésica

e indices de respuesta.

Métodos

Un total de 76 voluntarios sanos fueron reclutados en un estudio

de etiqueta abierta, aleatorio, de 8 vias cruzado. Cada formulacion fue

administrada en forma repetida, con una sola dosis de 1 g tomada 2 horas
después de una comida normal en 4 dias separados. Se tomaron muestras de
sangre hasta 10 horas después de la dosis inicial y 4 horas después de las
dosis repetidas para analisis farmacoccinetico (PK).

Los objetivos primarios fueron: exposicion temprana (indice de
absorcidon, AUCq.30 mins, tanto después de la dosificacion inicial como después
de la dosificacion repetida), variacion inter(entre)-sujeto (inter-CV%, después
de la dosis inicial) y variacion intra-sujeto (intra-CV%, después de la
dosificacion repetida). Los objetivos secundarios incluyeron AUCgss mins.
concentracion en plasma a los 30 mins (Cy 30 mins) Y porcentaje de farmaco

absorbido (PDA) a los 30 y 60 minutos (medido por medio de analisis de

desconvolucién, varianza medida solamente para la dosis inicial).
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Resultados

AUCq.30 mins tanto para la dosis inicial como para después de la
dosificacion repetida fueron significativamente mas altas para la formulacion
que contiene paracetamol/carbonato de calcio versus la formulacion de
paracetamol estandar (dosis inicial: 0.98 versus 0.10 ug.h/ml [diferencia de
medianas 0.77, 95% CIl 0.53-1.01, p<0.0001]; dosificacion repetida: 1.23
versus 0.15 pg.h/ml [diferencia de medianas 0.99, 95% Cl 0.81-1.19,
p<0.0001]).

Inter-CV% para este parametro fue significativamente mas bajo
para la formulacién que contiene paracetamol/carbonato de calcio versus la
formulacion de paracetamol estandar (84.4% versus 192%, p<0.0001).

De manera similar, hubo una diferencia significativa para intra-
CV% para AUCo3p mins (60.6% versus 116%, p<0.0001). Reducciones
similares en inter-CV% e intra-CV% fueron observadas para AUCo.60 mins ¥ Cpi

30 mins JUNto con inter-CV% para PDAzg mins ¥ PDAgg mins-

Conclusiones

Estos datos muestran claramente que la absorcién de
paracetamol con la formulacién que contiene paracetamol/carbonato de calcio
es significativamente mas rapida que la absorcién con tabletas de formulacién
de paracetamol estandar. De manera importante, 1a absorcion de paracetamol
con la formulacién que contiene paracetamol/carbonato de calcio muestra

también una variabilidad inter- e intra-sujeto significativamente menor.
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Tomados juntos, estos datos tienen claras implicaciones clinicas en términos
de una poblacion de pacientes que obtiene un alivio del dolor rapido y
consistente con esta valiosa terapia para el dolor de primera linea y, por lo
tanto, evita problemas de efectos secundarios potenciales con tratamientos de

segunda linea tales como los NSAIDs.

EJEMPLO 3

Desintegracion y vaciamiento gastrico

La desintegracion y disolucidn de tabletas son factores clave en
la velocidad de absorcion in vivo y parametros farmacocinéticos posteriores.
Usando la formulacidn que contiene paracetamol/carbonato de calcio se
realizé una investigacion de gamma escintigrafia in vivo de desintegracion de

tabletas y vaciamiento gastrico (GE).

Metodos

Este estudio de una sola dosis, cruzado involucré 24 voluntarios
sanos. Todos los participantes tomaron un desayuno radiomarcado estandar 2
horas (h) antes de tomar el medicamento de estudio (1 g de paracetamol ya
sea como una formufacidn que contiene paracetamol/carbonato de calcio
(antes descrita) o una formulacién en tableta de paracetamol estandar antes

descrita (SP) [tableta marcada con "indio-DTPAY).
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El indice de desintegracion se midié usando gamma escintigrafia
después de definir el drea del estdbmago como la regién de interés. Los datos
fueron analizados usando el programa de andlisis de imagen WebLink®. E|
inicio y terminacion de la desintegracion de la tableta fueron determinados
mediante evaluacion cualitativa de imagenes escintigraficas. El vaciamiento
gastrico de la tableta fue determinado mediante cuantificacion de la cantidad
de actividad que quedaba en el estdbmago en una serie de puntos de tiempo.
Se usaron dos parametros para evaluar GE: tiempo hasta 50% de vaciamiento
(Tso) v tiempo hasta 90% de vaciamiento (Tg). El inicio de GE se determind

mediante evaluacién cualitativa de imagenes escintigraficas.

Resultados

Tanto el tiempo hasta el inicio como el tiempo hasta la
terminacion de la desintegracién fueron significativamente mas rapidos para la
formulacién que contiene paracetamol/carbonato de calcio que para la
formulacidon de paracetamol estandar (6.414.3 versus 46.7+20.5 min,
p<0.0001 y 12.9426 4 versus 69.6+30.2 min, p<0.0001). De manera similar,
para GE, el tiempo hasta el inicio (41.9+28.8 versus 85.01£28.2, p<0.0001), Tsp
(72.4136.4 versus 100.7+£30.6, p=0.0013) y Tgo (128.4+41.2 versus 142+33.8,
p=0.10) fueron mas cortos para la formulacibn que contiene
paracetamol/carbonato de calcio que para la formulaciéon de paracetamol .
estandar. El tiempo para GE de la comida estandar no difirid entre la

formulacién que contiene paracetamol/carbonato de calcio o la formulacién de
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paracetamol estandar. Ademas, aunque 75% de los sujetos que tomaron la
formulacidon que contiene paracetamol/carbonato de calcio mostro inicio de
desintegracion/disolucion en 5 minutos, ninguno del grupo estandar mostrd

inicio en este punto de tiempo.

Conclusiones

La formulacion que contiene paracetamol/carbonato de calcio
tuvo una ventaja de desintegracidén de tableta in vivo altamente significativa
con respecto a la formulacion de paracetamol estandar en este estudio de
escintigrafia. Esto se correlaciona con un GE mejorado para paracetamol con
la formulaciéon que contiene paracetamol/carbonato de calcio en comparacion
con formulaciones de paracetamol estandar.

Todas las publicaciones, incluyendo mas no limitadas a patentes
y solicitudes de patente, citadas en esta especificacién se incorporan en la
presente como referencia como si se indicara especifica e individualmente
que cada publicacién individual se incorpora como referencia en la presente
tal como quedamente completamente establecido.

La descripcidn anterior describe completamente la invencién
incluyendo modalidades preferidas de la misma. Modificaciones y mejoras de
las modalidades especificamente descritas en la presente se encuentran
dentro del alcance de las siguientes reivindicaciones. Sin mas explicacion en

detalle, se cree que el experto en la técnica puede, usando la descripcién

anterior, utilizar 1a presente invencién al maximo. Por lo tanto, los ejemplos en
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la presente se deben interpretar como meramente ilustrativos y no una
fimitacion del alcance de la presente invencidon en modo alguno. Las
modalidades de la invencién en las cuales se reclama una propiedad o

privilegio exclusivo se definen como sigue.
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

1.-  Un meétodo para reducir la variabilidad intrapaciente en
formulaciones que contienen paracetamol en pacientes que tienen
dismotilidad gastrica que comprende administrar a dicho paciente que lo
necesita, una forma de dosificacién farmacéutica administrada oralmente que
comprende un primer agente activo, carbonato de calcio, al menos un primer
agente aglutinante, y al menos un agente desintegrante como componentes
intragranulares en forma de un material granulado, y como un componente
extragranular al menos un coloide hidrofilico, de manera opciolnal un segundo
agente aglutinante, carbonato de calcio, un superdesintegrante y un segundo
agente activo.

2.- E! método de conformidad con la reivindicacion 1,
caracterizado ademas porque el paciente es un paciente diabético.

3.- El método de conformidad con las reivindicaciones 1 o 2,
caracterizado ademas porque el primer agente activo es paracetamol y porque
el agente extragranular opcional comprende un segundo agente agiutinante
presente en una cantidad que varia de aproximadamente 0.1% a

aproximadamente 10.0% en peso de la cantidad de agente aglutinante

intragranular en el mismo.
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4 - El método de conformidad con las reivindicaciones 1 a 3,
caracterizado ademas porque el componente extragranular opcional
comprende una segunda cantidad de carbonato de calcio presente en una
cantidad que varia de aproximadamente 0.1% a aproximadamente 10.0% en
peso de |la cantidad de carbonato de caicio intragranular en el mismo.

5-  El método de conformidad con las reivindicaciones 1 a 4,
caracterizado ademas porque el componente extragranular opcional
comprende un segundo principio activo que es paracetamol presente en una
cantidad que varia de aproximadamente 0.1% a aproximadamente 10.0% en
peso de un primer agente activo intragranular que es paracetamoi.

6.- El método de conformidad con las reivindicaciones 1 a 4,
caracterizado ademas porque el componente extragranular opcional
comprende un superdesintegrante presente en una cantidad que varia de
aproximadamente 0.1% a aproximadamente 5.0% en peso de la composicidn.

7.- El método de conformidad con las reivindicaciones 1 a 6,
caracterizado ademas porgue el coloide hidrofilico se selecciona de acido
alginico, carragenina, gelana, pectina, agar o una combinacion de dos o mas
de los mismos.

8- El método de conformidad con la reivindicacion 7,
caracterizado ademas porque el coloide hidrofilico comprende acido alginico.

9.- El método de conformidad con cualquiera de las

reivindicaciones 1 a 8, caracterizado ademas porque el coloide hidrofilico esta
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presente en una cantidad que varia de aproximadamente 1.0% a
aproximadamente 5.0% en peso de la composicion.

10.- ElI método de conformidad con cualquiera de las
reivindicaciones 1 a 9, caracterizado ademas porque la forma de dosificacién
adicionalmente comprende como un componente extragranular un colorante,
tinte, saborizante, edulcorante, lubricante o agente resbhalador, o una
combinacion de dos o mas de los mismos.

11.- ElI método de conformidad con la reivindicacion 1,
caracterizado ademas porque la forma de dosificacion es una tableta ingerible
que comprende paracetamol, carbonato de caicio, almiddn pregelatinizado, y
cuaiesquier otros componentes intragranulares opcionales combinados juntos
en un procedimiento de granulacion para formar un material granulado, y
luego mezclados con acido alginico y cualesquier otros componentes
extragranulares opcionales para formar una mezcla, y después comprimidos
para formar una tableta.

12.- El método de conformidad con la reivindicaciéon 1,
caracterizado ademas porgue la forma de dosificacion es una tableta ingerible
que comprende un material granulado que contiene como componentes
intragranulares paracetamol, carbonato de calcio, y al menos un agente
aglutinante que es celulosa microcristalina o almiddn, y en donde el aimidén
se selecciona el grupo que consiste de almidon de maiz, almidén de maiz
modificado, almidon de trigo, almiddn de trigoe modificado, almidon de papa,

almidén pregelatinizado o una combinacion de dos o mas. almidones de los

——
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mismos, con la condicion de que si el agente aglutinante comprende una
mezcla de almidén de maiz y almidén pregelatinizado entonces la relacion en
peso de almidén pregelatinizado a almidéon de maiz es mayor que de
aproximadamente 3.0 a 1.0; y de manera opcional un agente desintegrante
combinado junto en un procedimiento de granulacién para formar un material
granulado; y que contiene como componentes extragranulares un coloide
hidrofilico seleccionado de acido alginico, carragenina, gelana, pectina, agar o
una combinacién de dos o mas de los mismos; y de manera opcional al
menos un excipiente extragranuiar que es un segundo agente activo, una
segunda cantidad de carbonato de calcio, un segundo agente desintegrante,
un segundo agente aglutinante, un colorante, tinte, saborizante, edulcorante,
lubricante, 0 agente resbalador, o una combinacién de dos o mas de los
mismos, y los componentes son comprimidos en una tableta.

13.- EiI método de conformidad con la reivindicacion 12,
caracterizado ademas porque el coloide hidrofilico es acido alginico.

14.- El método de conformidad con las reivindicaciones 12 o
13, caracterizado ademas porque el coloide hidrofilico estd presente en una
cantidad que varia de aproximadamente 1.0% a aproximadamente 5.0% en
peso de la composicion.

15.- El método de conformidad con la reivindicacion 12,
caracterizado ademas porque el material granulado comprende un agente

desintegrante que es un superdesintegrante presente en una cantidad que
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varia de aproximadamente 0..5% a aproximadamente 5.0% en peso de la
composicion.

16.- El método de conformidad con la reivindicacion 12,
caracterizado ademas porque el agente aglutinante intragranular es un

5 almidén pregelatinizado. Q

17.- El método de conformidad con la reivindicacion 16,
caracterizado ademas porque el almidon esta presente en una cantidad que
varia de aproximadamente 5.0% a aproximadamente 20.0% en peso de la
composicién.

10 18.- EI método de conformidad con la reivindicacion 12,
caracterizado ademas porque el agente aglutinante comprende un primer
agente agiutinante y un segundo agente aglutinante, y en donde el primer
agente aglutinante es almidén. ‘
19.- E! método de conformidad con la reivindicacion 18,
15 caracterizado ademas porque el segundo agente agiutinante es PVP.

20.- ElI metodo de conformidad con cualquiera de las
reivindicaciones 1 a 19, caracterizado ademas porque el agente activo
intragranular es paracetamol, y esta presente en una cantidad que varia de 1
aproximadamente 60.0% a aproximadamente 80.0% en peso de Ia

20  composicion.

21- EI método de conformidad con cualquiera de las

reivindicaciones 1 a 20, caracterizado ademas porque el carbonato de calcio
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intragranular esta presente en una cantidad que varia de aproximadamente
5.0% a aproximadamente 20.0% en peso de la composicion,

22.- El método de conformidad con cualquiera de las
reivindicaciones 1 a 20, caracterizado ademas porque el contenido de
carbonato de calcio intragranular en el material granulado no excede de
20.0% en peso de la composicion.

23.- Un método para mejorar la analgesia en un paciente
diabético que comprende administrar a dicho paciente que lo necesita, una
forma de dosificacion farmacéutica administrada oralmente que comprende un
primer agente activo, carbonato de calcio, al menos un primer agente
aglutinante, y al menos un agente desintegrante como componentes
intragranulares en la forma de un material granulado, y como un componente
extragranular al menos un coloide hidrofilico, de manera opcional un segundo
agente aglutinante, carbonato de calcio, un superdesintegrante, y un segundo
agente activo.

24 - Un método para mejorar la absorcién de paracetamol en
un paciente con dismotilidad gastrica que comprende administrar a dicho
paciente que lo necesita, una forma de dosificacién farmacéutica administrada
oralmente que corhprende un primer agente activo, carbonato de calcio, al
menos un primer agente aglutinante, y al menos un agente desintegrante
como componentes intragranulares en forma de un material granulado, y

como un componente extragranular al menos un coleide hidrofilico, de manera
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opcional un segundo agente aglutinante, carbonato de calcio, un
superdesintegrante, y un segundo agente activo.

25.- Un método para mejorar la analgesia en un paciente
diabético que comprende administrar a dicho paciente que lo necesita, una
forma de dosificacion farmaceéutica administrada oralmente que comprende: a)
paracetamol; b) al menos un agente que contribuye a la disolucién
seleccionado de carbonato de sodio, carbonato de amonio, bicarbonato de
sodio, bicarbonato de potasio, carbonato de calcio, carbonato de magnesio,
carbonato de glicina disédico, carbonato de glicina sddico, carbonato de lisina,
arginina, 0 combinaciones de dos o mas de los anteriores; ¢) al menos un
agente de absorcidon de agua seleccionado de polivinilpirrolidona entrelazada
(crospovidona), croscarmelosa de sodio, glicolate de almidén de sodio,
povidona, almidén, derivados de almidon, hidroxipropilcelulosa de baja
sustitucion, hidroxipropilcelulosa, acido alginico, alginato de sodio, suifato de
calcio, carboximetilcelulosa de calcio, celulosa microcristalina, celulosa en
polvo, dioxido de silicio coloidal, docusato s;')dico, goma guar, silicato de
magnesio aluminio, metilceluiosa, polacrilina potasica, celulosa microcristalina
silicificada, 6xido de magnesio, tragacanto, manitol, sorbitol, xilitol, sacarosa,
lactosa, fructosa, maltosa, polietilenglicol, aminoacidos, ciclodextrina, urea y/o
polivinilpirrolidona; y en donde al menos 70 del paracetamol es disuelto a

partir de la formulacion a los 180 segundos en un aparato de disolucion USP 2

con 900 ml de acido clorhidrico 0.05 N a 30 rpm y 37°C.
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RESUMEN DE LA INVENCION

La presente invencidn esta dirigida a un metodo novedoso para
reducir la variabilidad intrapaciente en un agente farmacéuticamente activo
que de manera adecuada no es absorbidc en el estobmago, tal como
formulaciones que contienen paracetamol en pacientes que tienen
dismotilidad gastrica, o0 un método para mejorar la analgesia en un paciente
diabético, o mejorar la absorcién de un agente activo en un paciente con
dismotilidad gastrica, dichos métodos comprenden administrar oralmente a
dicho paciente que lo necesita una forma de dosificacidon farmacéutica que
comprende un primer agente activo, carbonato de calcio, al menos un primer
agente aglutinante, y al menos un agente desintegrante como componentes
intragranulares en forma de un material granulado, y como un componente
extragranular al menos un coloide hidrofilico, de manera opcional Qn segundo
agente aglutinante, carbonato de calcio, un superdesintegrante, y un segundo

agente activo.
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4. Reminders

Shortly after the expiration of I8 months from the priority date, the intemational application will be published by the
International Burcau. if the applicant wishes to avaoid or postpone publication, a notice of withdrawal of the intenational
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. 1 and 90bis.3, respectively,
before the completion of the technical preparations for intemational publicatian.

The applicant may submit comments on an informal basis on the written opinion of the Intemational Searching Authority 10 the
International Burcau. The International Bureau wiil send a copy of such comments 10 all designated Offices unless an
international preliminary examination report has-been or is to be established. These comments would also-be made available to
the public but not before the expiration of 34 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
cxamination must be filed if the applicant wishes to postpone the entry into the natienal phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by COffice, see the PCT Appficant’s
Guide, Volume 11, National Chapters and the WIPQ Internet site,

Narmne and mailing address of the ISA/US Authorized officer:

Mail Stap PCT, Atin: ISA/US
Commissioner for Patenis
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. §71-273-3201
Form PCTASA/220 (January 2004}

Lee W. Young

PCT Helpdask: 5T1-272-4300
PCT OSP: 571-272-T774

(See notes on accompanying sheel)
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PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's file reference FOR FURTHER see Form PCT/ISA/220

CUE3096 ACTION as well as, where applicable, item 5 below.
Intemnational application No, International filing date ¢(day/month/fyear) (Earliest) Priority Date {day/monthiyear)
FCTAUS 08/52039 29 Juty 2009 (29.07.2009) 30 July 2008 (30.07.2008)

Applicant

SMITHKLINE BEECHAM CORPORATION

This international ‘'search report has been prepared by this International Scarching Authority and is transmitied 1o the applicant
according 10 Article 18. A copy is being transmitied to the International Bureau.

This intermatianal scarch report consisis of a total of sheets,
D "1t is also accompanied by a copy of cach prior art decument cited in this report.

1. Basis of the report
a. With regard to the language, the intemnational search was carried out on the basis of:
the international application in the language in which it was filed.

E:I a translation of the international application into which is the language of
a translation furnished for the purposcs of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an gbvious mistake
authorized by or notified to this Authority under Rule 91 (Rute 43.6bis(a)).

c. I__-I With regard to any nucleotide and/or aming acid sequence disclosed in the international application, see Box No. 1.

2, Certaln claims were found unsearchable (sce Box No. ).
3. D Unity of invention s lacking (see Box Neo. 1ii).

4, With regard 1o the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one menth from the date of mailing of this intemational search report, submit comuments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.

as suggesied by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be publisked with the abstract.

Form PCT/ASA/210 (first sheer) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 09/52039

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

b D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the preseribed requirements to such an
extent that no meaningful intemational search can be carried out, specifically:

3. E Claims Nos.: 4-10 and 20-22
because they are dependent claims and are not drafied in accordance with the sccond and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Scarching Authority found multiple inventions in this international application, as follows:

1. D As all required additional scarch fees were timely paid by the applicant, this interational search report covers all scarchable
clayms.

2. D As all searchable claims could be scarched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only thosc claims for which fees werc paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Conscquently, this intemational scarch report is
restricted to the invention First mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were zccompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 09/52039

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AOTIN 37/18, AG1K 31/16 (2009.0%)
USPC - 514/629
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC -- 514/629

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searched
USPG-- 424/400, 424/465, 424/692 (soc search terms bolow)

Elcctronic data base consulied during the international search {name of data base and, where practicable, search terms used}

WEST -- PGPB USPT,USOC,EPAB,JPAB; Dialog Classic Files 7 654, 652, 351, 349, 315, 6, 35, 65, 155 Google Schotar; USPTO Web
Page; Search terms -- standardized dose, paracelamol, povidons, crospovidone, gastic dysmatility, diabetes, alginic acid, pregelatinized
slarch, binding agents, calciumn carbanate, dissolution test

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Releveani to ¢claim No.

Y US 2007/0141144 A1 (ROBERTS et al.) 02 June 2007 (02.06.2007) para {o002], (0018], [0031], | 1-3, 11-19, 23-25
{00501, {0057, (0073, [0078), [0087]-{0088], (0101], [0138}{01 39, (0210),

Y US 2004/0126318 A1 (EPHREPREIS) 01 July 2004 (01.07.2004) para [0003], (0017H00 9. 1-3, 11-19, 23-25
(0035]-{0036], [0038]-[0039), [0065], [0078], {0085H008E)

Y US 2004/0170681 A1 (GAATTAN) 02 September 2004 {02.09.2004) para [0001], [0011], 3,11-19
(00161, (00211, (0035), [0037]

E] Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents; “T*  later documnent publishcd afier the intemational filing date of priority
“A" document defining the generai state of the ant which is not considered date and not in conflict with the n]:nlﬂllqnnon bu cited 1o understand
10 be of particular relevance the principle or theory underiying the invention
“E" carlier ppplication or patent but published on or after the intemational X" document of particular relevance; the claimed invention cannot be
filing date considered povel or cannol be considered 1o involve an inventive
“L" document which may thraw doubts on priority claim(s) or which is step when the document is taken alone
cited l]o r:;at':h(sal; the ?‘g:‘ljl)cunon date of snother citation or ather  wyv  goenment of panticular relevance; the claimed invention cannat be
special reason (as speciti . . considered 1o involve an inventive step when the document is
“0" document referring to an oral disclosure, use, exhibition or other combined with ane or more other such documents, such combination
means being obvious to a person skilled in the an

“P"  document published prior to the international filing date but later than  wg+  document member of the same patent family
the priority date claimed

Date of the actual completion of the internatipnal search Date of mailing of the international search report
10 September 2009 {10.09.2009) 2 2 S E P ZU U 9

Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Altn: ISA/US, Commissioner for Patonts Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450 PET Heltpdesk 571272

Facsimile No.  571.273-320% PCT GSP; 571.272-7774

Form PCT/1SA/210 (second sheet) (July 2009)
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PATENT COOPERATION TREATY

From the
INTERNA:I'IONAL SEARCHING AUTHORITY

To: DARA L. DINNER
GLAXOSMITHKLINE
CORPORATE INTELLECTUAL PROPERTY,
Uw2220
708 SWEDELAND ROAD, P.O. BOX 1539
KING OF PRUSSIA, PA 19406-0939

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 434is.1)

Date of mailing
(day/monthiyear)

2 2 SEP 2009

FOR FURTHER ACTION
See paragraph 2 below

Applicant’s or agent’s file reference
CU63096 '

International application No. International filing date (day/month/year}
PCT/US 09/52039 29 July 2009 (29.07.2009)

international Patent Classification ¢(IPC) or both national classification and 1PC
iPC(8) - AOIN 37/18, AG1K 31/16 (2009.01)
USPC - 514/629 .

Applicant SMITHKLINE BEECHAM CORPORATION ,

Priority date (day/month/year)
30 July 2008 {30.07.2008)

1. This opinion contains indications relating to the following items:

> BoxNo.1  Basis of the opinion

D Box No. i Priority

® Box No. LIl MNon-cstablishment of opinion with regard to novelty, inventive sicp and industrial applicability

D Box Mo. IV Lack of unity of invention

g Box No. ¥V Reasoned statement under Rule 43bis. 1(a)(i) with regard 10 novelty, inventive step or industrial applicability;
citations and explanations supporting such statermnent

D Box No, VI Certain documents cited

l:l Box No. VIl Certain defects in the international application

[:] Box No, VIl Certain observations on the intemational application

2. FURTHER ACTION

if a demand for international preliminary ¢xamination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA") cxcept that this does not apply where the applicant chooses an Autharity
other than this one to be the IPEA and the chosen IPEA has notified the Intermational Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, congidered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/SA/220 or before the expiration of 22 menths from the priority date, whichever expires later.

For further options, se¢ Form PCTASAS220.

3. For further details, see notes to Form PCTASA/220.

P.(}. Box 1450, Alexandria, Virgiria 223131450
Facsimile No. 571-273-3201

11 September 2009 (11.02.2009)

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:
Mall Stop PCT, Attn: ISAUS
Commissioner for Patants Lea W. Young

PCT Holpdesk: 571-272-4300
PCT Q5P: 571-272.7774

Form PCT/ISA/237 (cover sheer) {July 2009)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 09/52039
Box No. | Basis of this opinion

1. With regard to the langunge, this opinion has been established en the basis of:
E the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purpases of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvicus mistake authorized by or notified
1o this Authority under Rule 91 (Rule 43bis.1(a)}

3. With regard to any nucleotide and/or amino acid sequence disclased in the intemational application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper
]

in electronic form

D in the international application as filed
I:] together with the international application in electronic form

subsequently to this Authority for the purposes of search’

4. D In addition, in the case that more than one version o Copy of o sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were fumished.

5. Additional commenis:

Formm PCT/ISA/237 {Box No. I) (July 2009)
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WRITTEN OPINION OF THE Intemational application Na.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 09/52039

Bax No. 1II  Nen-establishment of opinion with regard 1o novelly, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step {to be non abvious), or to be industrially
applicable have not been examined in respect of:

D the entire intemational application.

E claims Mos. _4-10 and 20-22

because:

D the said international application, or the said claims Nos. relaie to the following
subject matter which does not require an intemational search (specify):

E the description, claims or drawings (indicate particular elemenis below) or said claims Nos. 4-10 and 20-22
are so unclear that no meaningful opinion could be formed (specify):

Claims 4-10 and 20-22 are improper muMiple dependent claims bocause they are dependent clalms and are not drafted in accordance
with the second and third sentences ol Rule 6.4(a).

D the claims, or said claims Nos. are so inadequaicly supported
by the description that no meaningful opinion could be formed (specifv):

E no internatianal scarch report has becn established for said claims Nos. 4-10 and 20-22

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit:

furnish a scquence listing on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and manner accepiable
to it.

D furnish a sequence listing inclectronic form complying with the standard provided for in Aunex C of the Administrative
Instructions, and such listing was not available te the International Searching Autherity in a form and manner acceptable
to it
D pay the required late fumishing fee for the furnishing of a scquence listing in responsc to an invitation under
Rule 13ser.1(a) or (b).

D Sec Supplemental Box for further deuails.

Form PCT/ISA/237 (Bax No. 1I) (July 2009)
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WRITTEN OPINION OF THE Intemnational application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/LIS 09/52039

Box Mo, ¥V Reasoned statement under Rule 43b45.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N) Claims 1-3, 11-19, 23-25 YES
Claims NONE NO

Inventive step (IS} Claims NONE YES
Claims 1-3, 11-19, 23-§ NO

industrial applicability (1A) Claims 1-3,11-19,23-25 . YES
Claims NONE NO

2. Citations and explanations:

Claims 1-2 and 23-25 lack an inventive step under PCT Article 33(3) as being obvious over US 2007/0141144 Al to Roberts et al.
(hereinalter 'Roberts'} in view of US 2004/0126318 Al to Ephrenpreis.

Regarding ctaim 1, Roberts teaches a method for reducing intrapatient variability in paracetamol containing lormulations (para [Q073],
meeting dissolution standard for formulations of paracetamal) comprising an orally administered (para {0002]) pharmaceutical dosage form
(para [0031), tablel) comprising a first active agent (para [0002], oral paracetamol), caleium carbonate (para [0057], (Q098]), at [eas! cne
first binding agent (para (0050]). and at least one disintegrating agent (para [0OB6]) as intragranutar components (para 0210], mixed for
granulation) in the form of a granulate {para [0081]), and as an extragranular component at least one hydrophilic collold (para [0087],
alginlcacid). Roberts does not specifically teach that the formulations of paracetamo! are for administration to patients in need thoreof
having gastric dysmolility. Ephrenpreis teaches treating (para (0017)) gastric dysmolliity {para [0003}, [0035], [0039], gastroparesis) in
patients need thereof (para (0035, [0036], [0039], patients with diabetic gastroparesis) with paracetamal (para [0019), acetaminophen).
Ephenprals also teaches monitoring gastric emptying (para [0003), (0018]) with varous formulations of paracetamol (acetaminophen)
(para [(003], [0018]). It would have been obvious (o one of skill in the an to combine the teachings of Roberts and Ephrenpreis to reduce
intrapatient variability in paracetamol containing tormulations by administering paracetamat in the formulation described above to patients
exhibilting gastric dysmotility, because the menitoring of paracetamoi formulations for their effect on gastric amplying in patients with
gastric dysmotility as 1aught by Ephrenprels would have been expected lo allow a determination to be made of tho efficacy of a
paracetamol lormulation as taught by Robens in individuals with the condition.

Regarding claim 2, further to the method according lo Claim 1, as described abova, Ephrenpreis teaches that the patientis & diabetic
patient (para [0035], [0039)).

Regarding claim 23, Roberts leaches analgesia (para [0002), pain relief) from an orally administered (para [0002]) pharmaceutical dosage
form (para (0031], tablet) comprising a first active agant (para [0002], oral paracetamol), calcium carbonate (para (0057], [0088]), al least
one first binding agaent (para [0050Q]), and at ieast one disintegrating ageni {para (0086]) as intragranular components {para 0210), mixed
for granulation) in the form of a granulate (para [0081]), and as an extragranuiar componeant at least one hydrophilic colloid {para {0087],
alginicacid). Rabens does not spacifically 1each that the formulation provides a methed for improving analgesla in a diabetic patient
comprising administering {the formutation) to said pafient in need thereof. Ephrenprais teaches treating (para [0017)) palients need
thereo! {para {0035), (0036], [0039], patients with diabetlc gastroparesis) with the analgesic, paracatamo! (para[0019], acalaminophen).
Ephenpreis also teaches monitoring gastric emptying (para [0003], {0018]) with various formuiations of paracetamot {acetaminophany)
{para [0003], [(018]) to determine the absorption characteristics of paracalamol (para j0085}, [0086]). It would hava been obvious lo one
of skill in the art to combine the teachings of Roberts and Ephranpreis to pravide a method for improving analgasia in a diabetic patient
comprising administaring a lermulation of paracetamol, because improvement in analgesla from paracetamol would have been expectod
1o be a {unction of ils ability to be absorbed into the bloodstream in patients with gastroparesis as taught by Ephrenpreis when provided
with a paracetamol formulation for enhanced absorption as taught by Roberts.

‘Regarding claim 24, Robens leaches an orally administered (para {0002]) pharmaceutical dosage lorm (para {0031), tablet) comprising a
first active agent (para [0002), oral paracetamol}, calcium carbonate (para [0057]; [0098]), atleast one-first binding.agent (para [0050]),
and at least ane disintegrating agent (para [00B6]) as intragranular components {para 0210), mixed tor granulation) in the form of &
granulate (para [0081]), and as an extragranular companent at least one hydrophilic colloid (para [00B7), alginicacid). Roberts does not
specifically teach that the fermulation provides a method lor improving absorption of paracetamo! In a palient with gastric dysmotility.
Ephrenprais teaches treating {para [0017}) gastric dysmotility {para [0003], (0035], [0039], gastroparesis) in patients need thareof (para
[0035), [0036], [0039], patients with diabelic gastroparesis) with paracetamol (para{0019], acetaminophen). Ephenpreis also leaches
monitoring gastric emptying (para [0003), {0018]) with various larmulations of paracetamol! (acetaminophen) (para [0003), {00187} to
determine the absarption characteristics of paracetamol (para[0085], [0086]). It would have been abvious to one of skillin the art 1o
combine the teachings of Roberts and Ephrenprels 1o administer to a patient in need thereo!, an orally administered pharmaceutical
dosage form comprising paracetamol in the formulation described above, because impravement in absarption of paracetamol as
monitored by Ephrenpreis in patients with gastroparsis would have been expected when provided with a paracetamol formulation for
enhanced absorption as taught by Roberts.

.continued in Supplemental Box

Form PCT/I5A/237 (Box No. V) (July 2009)
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WRITTEN OPINION OF THE International application Ne.

INTERNATIONAL SEARCHING AUTHORITY
PCT/US 09/52039

Supplementa) Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box No. V 2. Citations and explanations:

Regarding claim 25, Roberts teaches an orally administered (para (0002]) pharmaceutical dosage form (para [0031], tablet) comprising:
a) paracetamol (para [Q002]);

b} at least one agent which contributes to dissotution (para [0088}, improved dissclution fram pH modulation) which is calcium carbonate
{para [0057], [0098]);

¢) ai least one water uplake agent (para [0087]) which is cross-finked polyvinylpyrrolidone {crospovidone) (para [0087]) wherein at least 70
of the paracetamal is dissolved from the formutation within 180 secands in USP dissolution apparatus 2 with 900mi of 0.05 N hydrochtoric
acid at 30 rpm and 37C (para [0067), [0073], [0084]). Roberls does not specifically teach a method for improving analgesia In a diabetic
patient comprising adminlstering to said patient in need thereol, an orally administered formulation as described above. Ephrenpreis as
above teaches treating (para [0017)) patients need thereol (para [0035}40036), {0039], patients with diabetic gastraparesis) with the
analgesic, paracetamol! {paraf0019], acetaminophen). Ephenpreis also teaches moniloring gastric emptying {para [0003], [0018]) with
various formulations of paracelamo! (acetaminaphen) {para [0003), [0018)) to determine the absorption characteristics of paracetamol
(para [0085}-[008E]). 1t would have been obvious lo ona of skill in the art 1o combine the leachings of Roberts and Ephrenpreis to provide
a method tor improving analgesia in a diabetic patient comprising administering a formuatlon of paracetamol, because improvement in
analgesia from paracetamol would have been expected lo ba a function of its ability to be absorbed into the blaocdstream in patients with
gastroparesis as taught by Ephrenpreis when provided with a paracelamot formulation which provides dissolution properties for enhanced
absorption as taught by Robernts.

Claims 3 and 11-18 lack an inventive step under PCT Article 33(3) as being obvious over Roberts in view of Ephrenpreis and lurther in
view ol US 2004/0170681 Al to Gratlan.

Regarding claim 3, luriher to the method according lo Claim 1, as described above, Roberts teaches that the first active agent is
paracetamol (para [0002]), and also teachas an optional extragranular agent which comprises a second binding agent present (para
[0087], polyvinylpyrralidone), but neither Roberts nar Ephrenpreis specificaily teaches that the second binding agent is prasent in an
amount ranging from about 0.1% to about 10.0% by weight of the intragranular binding agent amount therein. Grattan teaches a swallow
tablet formulation of paracetama! {para [0Q01]) which comprisgs a first binding agent {para [0021], [0037), pregetatinized starch) and a
sacond binding agent {para [0021), [0037), polyvinylpyrrolidone) wherein the ratio of the second to the first agents is about 0.1% to abaut
10.0% by weight of the intragranular binding agent {para [0021], (0037}, 50:2, starch to povidone). Il would have been obvious to one of
skill in the art to combine the teachings ol Robarts, Ephranpreis and Grattan to provide two biniding agents, one granular (pre-gelalinized
starch) the other extragranular (PVP) in a ratio of about 0.1% ta about 10.0% by weight for the extragranular to the intragranular binding
agent, because of he teaching of a paracetamc! formulation comprising both binding agents in an appropriate ratio.

Alegarding claim 11, further to the method according to Claim 1, as describad above, Roberts teaches that the dosage lomis a swallow
tablet {para [0031]) comprising paracetamol (para [0002]} and calcium carbonate (para {0057], [0098]), combinad together in a granulation
process (para [0210)) to form & granulata (para [0081]) . and then admixed with alginic acid (para {0087)) 1o form a blend (para [(0138],
[01389), {01671, and then compressed to form a tablet (para [0138]). Grattan as above teaches & swallow tablet formulation of paracetamol
{para (C001]) which comprises pregelatinized slarch {para {0021}, (0037], pregelationizedstarch). It would have bean obvious 1o one of skill
in the an 1o combine the teachings of Roberts, Ephrenpreis and Gratian to add pregelatinized starch to form the granular portion of the
tablet prior to mixing with alginic acid in a blend for compression into a tablet, because the pregelatinized starch as taught by Gratian is
usad in paracetamol tablets and would have been axpected 1o function as a binder tor the granular portion of the blend. .

Regarding claim 12, further to the method according to Claim 1, as described above, Robers teaches that the dosage form is a swallow
rablet (para [D031]) comprising a granulate {para {0081]) containing as intragranular components paracetamol (para {0002]}, calcium
carbanate (para [0057], [0098)), and at least one binding agent (para {0050]) which is microcrystalline celtutose (para [0087]}, and also
comprsing a starch {para {0082]) and a hydrophitic colloid which is alginic acid (paral0087]). Neither Roberts nor Ephrenpreis specifically
teaches that the starch Is salected from the group cansisting of com (maize) starch, modified com starch, wheat starch, modified wheat
starch, potato starch, pregelatinized starch ora combination of two or more starches thereo!. Grattan teaches a swallow tablet formulation
of paracelamo! (para [0001]) which comprises pregelatinized starch (para [0021], (0037], pregelationizedstarch). It would have been
abvious |0 one of skill in the art to combine the teachings of Roberts, Ephrenpreis and Grattan 1o form a tabiet by compression wherin the
starch is pregelatinized starch based on the teaching of this form of use in swallow tablets of paracetamol by Grattan.

Reganding claim13, lurther to the method according to Claim 12, as described above, Robarts teaches that the hydrophilic collold is alginic
.acid (para [0087]).

Regarding claim 14, further to the mathod according to Claim 12, as described above, Roberts teaches that the hydrophilic colloid (para
[0087), alginic acid) is present in an amount ranging frorm about 1.0% to aboul 5.0% by weight of the compesition (para [0087], [0088], 2-
B0% for the amount of water uptake agents, in which aiginic acid is classilied).

Regarding clalm 15, further to ihe method according to Claim 12, as described above, Roberts leaches that the granulate (para [0081])
comprises a disintegrating agent (para [0086]) which is a super disintegrant {para (0087], crospovidone) present in an amount ranging from
about 0.5% ta about 5.0% by weight of the composition (para [C087], {0088), 2-80% for the amount of waler uptake agents, fn which
crospovidone is classified).

Regarding claim 18, further to the method according to Claim 12, as described abova, Gratlan teaches that the intragranular binding agent
{para [0O18]) Is a pragelatinized starch (para (0021, [0037]).

continued in next Supplemental Box —

Form PCTASA/237 (Supplemental Box) (July 2609)
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Regarding clalm 17, further io the method according to Claim 16, as described above, Grattan teaches that the starch (para [0021), [0037],
pregelatinized starch) is present in an amount ranging frem about 5.0% ta abaut 20.0% by weight of the composhtion (para [0035]), 75 mg
of 660-mg total composition).

Regarding claim 1B, further to the method according ta Claim 12, as described above, Robens teaches that the binding agent {para [0050],
binders) comprises a first binding agent and a second binding agent (para (00871, potyvinylpyrrolidone), and wharain the first binding agent
is starch (para [00B2]).

Ragarding claim 19, further 10 the method according to Claim 18, as described above, Aoberts teaches that the second binding agent Is
PVP (para [0087)).

Glaims 1-3, 11-19 and 23-25 have indusirial applicability as defined by PCT Article 33(4) because the subject mattar can be made or used
in industry.

Form PCT/1SA/237 {Supplemental Box) (July 2009}
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OLARTE GARCIA CARLOS REYNALDO
Apoderado(a) y/o Representante de
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REFERENCIA Radicacion No. 11 009937
Solicitud internacional PCT/US2009/052039
Fecha inicio fase nacional 28/02/2011

Tramite 11
Evento 378
Actuacion 430

Oficio No. E O 5 7 2 1

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decision 486 de la
Comisién de la Comunidad Andina, articufo 27 del Tratade de Cooperacién en Materia de Patentes (PCT), regla
51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. El solicitante debe presentar un nuevo titulo que permita identificar la materia de la cual trata la solicitud, ya
que el titulo refacionado no se encuentra con la precisién necesaria para identificar claramente el objeto de la
solicitud de patente. (Regla 4.3 PCT, Art 26-27 D-486, Circular unica 5.2.9)

2. La solicitud no contiene la copia de! documento en que consta la cesion del derecho a la patente del inventor al
solicitante © a su causante, conforme a lo establecido por el articulo 26 literal k) de ta Decisién 486 de la
Comisién de la Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos deberan
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del Cbdigo de Procedimiento Civil,
Cuando se trate de las declaraciones a que hace referencia la Regla 4.17 ii) del Tratado de Cooperacion en
Materia de Patentes PCT., el alcance de las tales declaraciones se determinara sequn indiquen claramente una
cesion de derechos del inventor al soficitante o su causante, de conformidad con lo dispuesto en el numeral
5.2.15 del Capitulo Quinto, Titulo X de la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 38 de la Decision 486, se le requiere para que dentro del término
de dos meses siguientes a la fecha de notificacion del presente oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se consideraro abandonada y
perdera su prelacidn,

Continua en la pagina siguiente...

A contestar favar indique al nOmero da Sada Centro: Camera 13 No. 27-00 Pisas 2, 5, 7 y 10 PBX: 5870000
radicatidn que se encuentra a continuacidn Sade CAN: Av. Cra 50 No. 26-55 int, 2 Tel: 5880070
Call Cenler 65613240, Linon 01800-810165
Web: www.sic.gov.co e-mail info@sic.gov.co
Bogoatd D.C. - Colombia
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto del titulo
primero de la Circular Unica No.10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (c)

El anterior requerimiento fue notificado por fijacion en lista de fechg 1 HAE Zlm .

adpali
A contestar faver indique el nomerc de Sade Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacién que 8e encuentra o conlinuacién Sede CAN: Av. Cra 50 No. 26-55 int. 2 Tel: 5680070

Call Cenler 6513240. Linea 01800-910165
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Bogota D.C. - Colembia
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Apcderado(a) y/o Representante de
GLAXOSMITHKLINE LLC

REFERENCIA Radicacién No. 11 009937
Solicitud internacional PCT/US20098/052039
Fecha inicio fase nacional 28/02/2011

Tramite 11
Evento 378
Actuacién 430
Oficio No.

£05 "
Teniendo en cuenta que el capitulo reivindicatorio presentado exc?edgdezdiez reivindicaciones, es necesario que
cancele la tasa establecida por cada reivindicacion adicional presentada, de conformidad con lo dispuesto en la
resolucion de tasas vigente para la fecha de presentacion de la solicitud, so pena de que no sean tenidas en
cuenta dentro del presente tramite administrativo.

En consecuencia, con fundamento en {o previsto por el articulo 12 del Cédige Contenciosc Administrativo, se le
requiere para que dentro del término de dos (2) meses siguientes a la fecha de nofificacion del presente oficio
atienda el requerimiento aqui sefialado. Lo anterior, con el alcance que para tal efecto establece e! articulo 13 de
la misma codificacién, respecto de las reivindicaciones adicionales.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e}, del capitulo quinto del titulo
primero de la Circular Unica N° 10 de 2001.

L.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (¢)

I 1 MR 20

E| anterior requerimiento fue notificado por fijacion en lista de fecha
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