
DUAL-ACTING PHARMACEUTICAL COMPOSITIONS BASED ON SUPERSTRUCTURES OF
ANGIOTENSIN RECEPTOR ANTAGONIST/BLOCKER (ARB) AND NEUTRAL
ENDOPEPTIDASE (NEP) INHIBITOR Field of the Invention        The
present invention relates to a solid oral dosage form comprising a
therapeutic agent, for example LCZ696. Such a pharmaceutical
composition may be prepared by a dry formulation process such as
direct compression or compaction process to form a solid oral dosage
form. Background of the Invention        Angiotensin Ills a hormone
that causes blood vessels to constrict which can result in
hypertension and strain on the heart. This hormone interacts with
specific receptors on the surface of target cells. Two receptor
subtypes for angiotensin II, e.g., AT1 and AT2, have been identified
thus far. In recent times, great effort have been made to identify
substances that bind to the AT1 receptor. Angiotensin receptor
blockers (ARBs, angiotensin II antagonists) prevent angiotensin II
from binding to its receptors in the walls of blood vessels thereby
reducing blood pressure. Because of the inhibition of the AT1
receptor, such antagonists can be used, therefore, as
anti-hypertensives or for the treatment of congestive heart failure,
among other indications.        Neutral endopeptidase (EC 3.4.24.11;
enkephalinase; atriopeptidase; NEP) is a zinc-containing
metalloprotease that cleaves a variety of peptide substrates on the
amino side of hydrophobic residues [see Pharmacol Rev, Vol. 45, p. 87
(1993)]. Substrates for this enzyme include, but are not limited to,
atrial natriuretic peptide (ANP, also known as ANF), brain
natriuretic peptide (BNP), met- and leu-enkephalin, bradykinin,
neurokinin A, endothelin-1 and substance P. ANP is a potent
vasorelaxant and natriuretic agent [see J Hypertens, Vol. 19, p. 1923
(2001)1. Infusion of ANP in normal subjects resulted in a
reproducible, marked enhancement of natriuresis and diuresis,
including increases in fractional excretion of sodium, urinary flow
rate and glomerular filtration rate [see J Clin Pharmacol, Vol. 27,
p. 927 (1987)]. However, ANP has a short half-life in circulation,
and NEP in kidney cortex membranes has been shown to be the major
enzyme responsible for degrading this peptide [see Peptides, Vol.9,
p. 173 (1988)1. Thus, inhibitors of NEP (neutral  2 endopeptidase
inhibitors, NEPi) should increase plasma levels of ANP and, hence,
are expected to induce natriuretic and diuretic effects.        While
substances, such as angiotensin receptor blockers and neutral
endopeptidase inhibitors may be useful in the control of
hypertension, essential hypertension is a polygenic disease and is
not always controlled adequately by monotherapy. Approximately 333
million adults in economically developed countries and about 65
million Americans (1 in 3 adults) had high blood pressure in 2000
[see Lancet, Vol. 365, p. 217 (2005); and Hypertension, Vol. 44, p.
398 (2004)]. Prolonged and uncontrolled hypertensive vascular disease
ultimately leads to a variety of pathological changes in target
organs, such as the heart and kidney. Sustained hypertension can lead
as well to an increased occurrence of stroke.        A dual-acting
compound or combination, in particular a supramolecular complex of
two active agents with different mechanisms of action, or linked
pro-drug or in particular a supramolecular complex of two active
agents with different mechanisms of action, namely an angiotensin
receptor antagonist and a neutral endopeptidase inhibitor has been
disclosed in U.S. Patent Applications Nos. 60/735,093 filed November



3 of tablet popularity as a dosage form are simplicity, low cost, and
the speed of production. Other reasons include stability of the drug
product, convenience in packaging, shipping and dispensing. To the
patient, tablets offer ease of administration, ease of accurate
dosage, compactness, portability, and blandness of taste. Thus, it is
another object of the present invention to provide a tablet
formulation of the therapeutic agent.        The formulation of dual
acting compounds such as supramolecular complexes is not trivial
since typical formulation techniques may have a negative effect on
the drug substance leading to e.g. increased amorphism and/or
dissociation of the components of the dual acting compound. In
general, one should avoid to expose the therapeutic agent during the
formulation to moisture, excessive heat and/or high shear forces.
This may pose a number of formulation issues and difficulties which
need to be addressed. Summary of the Invention        The present
invention features solid oral dosage forms for pharmaceutical
compounds containing a therapeutic agent, especially a supramolecular
complex. In one of aspect of the present invention, the featured
supramolecular complex is a dual acting compound. A dual-acting
compound or combination features a supramolecular complex of two
active agents with different mechanisms of action, or linked pro-drug
or in particular a supramolecular complex of two active agents with
different mechanisms of action, namely an angiotensin receptor
antagonist and a neutral endopeptidase inhibitor. In another aspect
of the present invention the featured supramolecular complex is
trisodium [3-((1S,3R)-1-
bipheny1-4-ylmethy1-3-ethoxycarbonyl-1-butylcarbamoyl)
propionate-(S)-3'-methy1-2'-
(pentanoy1{2"-(tetrazol-5-ylate)bipheny1-4'-ylmethyl}amino)butyratejh
emipentahydrate. It was found that with such a formulation, a very
different release profile was found than with the two components
valsartan and N-(3-carboxy-1-oxopropy1)-(48)-p-phenylphenylmethyl)-4-
amino-2R-methylbutanoic acid ethyl ester alone. In particular, the
formulation offers a better exposure and thus bioavailability than
valsartan. These unexpected advantages offer the possibility to
prepare pharmaceutical compositions with new and lower doses of the
therapeutic agent. The pharmaceutical formulations containing a
therapeutic agent, especially a supramolecular complex may be
manufactured by a dry formulation process such as a direct
compression or roller compaction process. Thus, another aspect of the
4 present invention is a solid oral dosage form manufactured by
mixing the therapeutic agent with at least one pharmaceutically
acceptable excipient, and subsequently directly compressing the
mixture with suitable equipment, such as a tablet press, or
compacting the mixture with a suitable equipment, such as a roller
compactor. Brief Description of the Drawings        The accompanying
drawing, which is incorporated in and constitute a part of the
specification, illustrates an exemplary embodiment of the present
invention.        FIG. 1 shows a chart depicting the in vitro
dissolution profiles of 5 mg and 50 mg directly compressed tablets of
a supramolecular complex trisodium [3-((18,3R)-1-biphenyl-4-
ylmethy1-3-ethoxycarbony1-1-butylcarbamoyi)
propionate-(8)-3'-methyl-2'-(pentanoy1{2"-
(tetrazol-5-ylate)bipheny1-4'-ylmethyl}amino)butyratelhemipentahydrat
e.        FIG. 2 shows a chart depicting the in vitro dissolution



As used herein, the term "therapeutic agent" refers to the
supramolecular complex, trisodium
[3-((18,3R)-1-biphenyl-4-ylmethy1-3-ethoxycarbony1-1-butylcarbamoyl)
propionate(S)-3'-methyl-2'-(pentanoy1{2"-(tetrazol-5-ylate)biphenyl-4
'- ylmethyl}amino)butyratelhemipentahydrate as shown in the following
simplified representation:          The above therapeutic agent
comprises an angiotensin receptor antagonist, a neutral endopeptidase
inhibitor (NEPi) and a cation, i.e., Na. This therapeutic agent is
fully described with regard to its preparation and its
characteristics in W02007/056546. This therapeutic agent is a
"dual-acting compound" which is intended to describe a compound
having two different modes of action simultaneously, i.e., one is the
angiotensin receptor blockade resulting from the ARB molecular moiety
of the compound, and the other is the neutral endopeptidase
inhibition resulting from the NEPi molecular moiety of the compound.
The therapeutic agent may be present in the pharmaceutical
composition in a range from about 4% to about 90%, such as 4% to 60%,
by weight of the composition.       As used herein the term,
"supramolecular complex" is meant to describe an interaction between
two pharmaceutically active agents, the cations and any other entity
present such as a solvent, in particular water, by means of
noncovalent, intermolecular  6 bonding between them. This interaction
leads to an association of the species present in the supramolecular
complex distinguishing this complex over a physical mixture of
species.        As used herein the term "pharmaceutical composition"
means, for example, a mixture containing a therapeutically effective
amount of a therapeutic compound in a pharmaceutically acceptable
carrier to be administered to a mammal, e.g., a human in order to
treat kinase dependent diseases. A particularly useful pharmaceutical
composition resulting from the present invention is a
pharmaceutically acceptable tablet.        As used herein the term
"pharmaceutically acceptable" refers to those compounds, materials,
compositions and/or dosage forms, which are, within the scope of
sound medical judgment, suitable for contact with the tissues of
mammals, especially humans, without excessive toxicity, irritation,
allergic response and other problem complications commensurate with a
reasonable benefit/risk ratio. With respect to a pharmaceutically
acceptable tablet, the term also encompasses an acceptable in vitro
dissolution profile.        The concentration of therapeutic agent in
the pharmaceutical composition is present in a therapeutically
effective amount which will depend on absorption, inactivation and
excretion rates of the therapeutic agent as well as other factors
known to one of ordinary skill in the art. Furthermore, it is to be
noted that dosage values will also vary with the severity of the
condition to be alleviated. It is to be further understood that for
any particular recipient, specific dosage regimens should be adjusted
over time according to the individual need and the professional
judgment of the person administering or supervising the
administration of the pharmaceutical compositions. The therapeutic
compound may be administered once, or may be divided into a number of
smaller doses to be administered at varying intervals of time. Thus,
an appropriate therapeutically effective amount is known to one of
ordinary skill in the art.        For example, the unit dose of the
therapeutic agent will be in the range from about 1 to about 1000,
such as 40 to 400 mg (e.g., 100 mg, 200 mg, 400) mg per day.



standardized conditions of liquid/solid interface, temperature and
solvent composition. The dissolution rate is measured by standard
methods known to the person skilled in the art, see the harmonized
procedure set forth in the pharmacopeias USP <711> and EP 2.9.3 and
JP. For the purposes of this invention, the test is for measuring the
dissolution of the individual active ingredients is performed
following pharmacopeia USP <711> at pH 6.8 using a paddle stirring
element at 50 rpm (rotations per minute) or alternatively at pH 4.5
using a paddle stirring element at 75 rpm as specified. The
dissolution medium is preferably a buffer, typically a phosphate
buffer, especially one as described in the example "Dissolution
Test".  8        Accordingly, the present invention provides
preferably solid oral dosage forms delivering a therapeutically
effective amount of valsartan free acid, or a pharmaceutically
acceptable salt thereof, wherein the oral dosage form exhibits an in
vitro dissolution profile, when measured by the USP paddle method at
about 50 rpm in 900 mL of 0.05M at pH 6.8 phosphate buffer and at
370.5C, such that after 10 min, from a mean of about 10% to a mean of
about 100% (by weight) of valsartan free acid, or a pharmaceutically
acceptable salt thereof, is released, after 20 min, from a mean of
about 30% to a mean of about 100% (by weight) of valsartan free acid,
or a pharmaceutically acceptable salt thereof, is released, after 30
min, from a mean of about 40% to a mean of about 100% (by weight) of
valsartan free acid, or a pharmaceutically acceptable salt thereof,
is released.        Moreover, the present invention provides
preferably solid oral dosage forms delivering a therapeutically
effective amount of valsartan free acid, or a pharmaceutically
acceptable salt thereof, wherein the oral dosage form exhibits an in
vitro dissolution profile, when measured by the USP paddle method at
about 75 rpm in 1000 mL of pH 4.5 phosphate buffer and at 370.5C,
such that after 10 min, from a mean of about 20% to a mean of about
100% (by weight) of valsartan free acid, or a pharmaceutically
acceptable salt thereof, is released, after 20 min, from a mean of
about 30% to a mean of about 100% (by weight) of valsartan free acid,
or a pharmaceutically acceptable salt thereof, is released, after 30
min, from a mean of about 40% to a mean of about 100% (by weight) of
valsartan free acid, or a pharmaceutically acceptable salt thereof,
is released.        In one embodiment of the present invention, the
therapeutic agent is present in an amount of about 100 mg per unit
dosage form, and the oral dosage form exhibits an in vitro
dissolution profile such that after 10 min, a mean of about 50% of
valsartan free acid, is released, after 20 min, a mean of about 85%
of valsartan free acid, is released, after 30 min, a mean of about
95% of valsartan free acid, is released. In another embodiment, a the
therapeutic agent is present in an amount of about 200 mg per unit
dosage form, and the oral dosage form exhibits an in vitro
dissolution profile such that after 10 min, a mean of about 50% of
valsartan free acid, is released, after 20 min, a mean of about 85%
of valsartan free acid, is released, after 30 min, a mean of about
95% of valsartan free acid, is released. Yet in another embodiment, a
the therapeutic agent is present in an amount of about 400 mg per
unit dosage form, and the oral dosage form exhibits an in vitro
dissolution  9 profile such that after 10 min, a mean of about 40% of
valsartan free acid, is released, after 20 min, a mean of about 70%
of valsartan free acid, is released, after 30 min, a mean of about



(2R,4S)-5-bipheny14-y1-5-(3-carboxy-propionylamino)-2-methyl-pentanoi
c acid or (2R,4S)-5-
bipheny14-y1-5-(3-carboxy-propionylamino)-2-methyl-pentanoic acid
ethyl ester ethyl ester or a salt thereof.  11 The term "moieties"
means that the component is present as such or preferably in the form
of a supramolecular complex. Most preferably, the solid oral dosage
form comprises trisodium
[3-((15,3R)-1-biphenyl-4-ylmethy1-3-ethoxycarbonyl-1-butylcarbamoyl)
propionate(S)-3'-methyl-2'-(pentanoy1{2"-(tetrazol-5-ylate)biphenyl-4
'- ylmethyl}amino)butyrate]hemipentahydrate which means that both
moieties are present in one dual acting molecule or supramolecular
complex.        As used herein the term "excipient" refers to a
pharmaceutically acceptable inert ingredient that is used in the
manufacture of solid oral dosage forms. Examples of categories of
excipients include, but are not limited to, binders, disintegrants,
lubricants, glidants, stabilizers, fillers and diluents. Excipients
can enhance the processing characteristics of the pharmaceutical
formulation, i.e., render the formulation more suitable for direct
compression by increasing fiowability and/or cohesiveness.        As
used herein, the term "direct compression" refers to the general
process of directly compressing the ingredients in the pharmaceutical
formulation (i.e., therapeutic agent and excipients) without changing
the physical and chemical properties of the therapeutic agent. The
therapeutic agent, along with pharmaceutically acceptable excipients,
in the form of powders, are blended in a low shear apparatus, for
example a twin shell blender. The blended composition is then filled
into a die and directly compressed into a by a punch. A tablet press,
for example, can accomplish this compression step. Useful excipients
in a direct compression process include, but are not limited to
fillers, binders, lubricants and glidants. Direct compression is
particularly suitable for a solid oral dosage form having a strength
of from 0.5 mg to 200 mg of the therapeutic agent.        As used
herein, the term "compaction" refers to the general process of dry
granulating to form a tablet (e.g., by slugging or roller
compaction). The therapeutic agents and pharmaceutically acceptable
excipients are made into slugs (as in slugging) or ribbons (as in
roller compaction). The roller compaction process densifies the
powder by removing any air. The densified material is then reduced to
a uniform granule size and subsequently compressed. Useful excipients
in a roller compaction process include, but are not limited to  12
fillers, binders, lubricants, disintegrants and glidants. Roller
compaction is particularly suitable for a solid oral dosage form
having a strength of from 50 to 800 mg of the therapeutic agent.
It has been found that roller compaction offers particular advantages
for higher doses to provide the therapeutic agent in a suitable
tablet size without compromising on the quality of the drug
substance. Especially, excessive amorphism as well as separation of
the components of the dual acting compound can be minimized or
prevented.       A solid oral dosage form according to the invention
comprises additives conventional in the dosage form in question.
Tabletting aids, commonly used in tablet formulation can be used and
reference is made to the extensive literature on the subject, see in
particular Fiedler's "Lexicon der Hilfstoffe", 4th Edition, ECV
Aulendorf 1996 which is incorporated herein by reference. These
include but are not limited to disintegrants, binders, lubricants,



Examples of pharmaceutically acceptable lubricants and
pharmaceutically acceptable glidants include, but are not limited to,
colloidal silica, magnesium trisilicate, starches, talc, tribasic
calcium phosphate, magnesium stearate, aluminum stearate, calcium
stearate, magnesium carbonate, magnesium oxide, polyethylene glycol,
powdered cellulose, glyceryl behenate, stearic acid, hydrogenated
castor oil, glyceryl monostearate, and sodium stearyl fumarate. The
glidant may be present in a concentration from 0% to 10%, such as up
to 2%, for example approximately 0.1% (prior to optional coating).
The lubricant may be present in an amount from 0% to 5%; e.g., from
about 0.5% to about 5% (prior to optional coating).        It is a
characteristic of the preferred present solid oral dosage forms that
they contain only a relatively small amount of additives given the
high content of active agent. This enables the production of
physically small unit dosage forms. The total amount of additives in
a given unit dosage may be about 65 % or less by weight based on the
total weight of the solid oral dosage form (prior to optional
coating), more particularly about 55 % or less.  14 Preferably the
additive content is in the range of about 35 to 55 % by weight, more
particularly 40 to 45% by weight.        The absolute amounts of each
additive and the amounts relative to other additives is similarly
dependent on the desired properties of the solid oral dosage form and
may also be chosen by the skilled artisan by routine experimentation
without undue burden. For example, the solid oral dosage form may be
chosen to exhibit accelerated and/or delayed release of the active
agent with or without quantitative control of the release of active
agent.        Thus, where accelerated release is desired, e.g. about
90% release within a ten minute, more particularly a five minute
period, a disintegrant such as crosslinked polyvinyl pyrrolidone, for
example those products known under the registered trade marks
PolyplasdonesXL or KollidoneCL, in particular having a molecular
weight in excess of 1 000 000, more particularly having a particle
size distribution of less than 400 microns or less than 74 microns,
or reactive additives (effervescent mixtures) that effect rapid
disintegration of the tablet in the presence of water, for example
so-called effervescent tablets that contain an acid in solid form,
typically citric acid, which acts in water on a base containing
chemically combined carbon dioxide, for example sodium
hydrogencarbonate or sodium carbonate, and releases carbon dioxide.
Whereas if delayed release is desired one can employ pellet coating
technology, wax matrix systems, polymer matrix tablets or polymer
coatings conventional in the art.        Quantitative control of the
release of the active agent can be achieved by conventional
techniques known in the art. Such dosage forms are known as oral
osmotic systems (OROS), coated tablets, matrix tablets, press-coated
tablets, multilayer tablets and the like.        In a solid oral
dosage form wherein the active agent consist entirely of the dual
acting compound trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-ethoxycarbonyl-1-butylcarbamoyl)
propionate-(S)-3'-methy1-2'-(pentanoy1(2"-(tetrazol-5-ylate)biphenyl-
4'- ylmethyl}amino)butyrate]hemipentahydrate, preferred additives are
microcrystalline cellulose, hydroxypropylcellulose, Crospovidone, Mg,
Ca or Al stearate, anhydrous colloidal silica and talc. The amounts
of additive employed will depend upon how much active agent  15 is to
be used. The stearate, e.g. Mg stearate is preferably employed in



A further preferred embodiment of the present invention is a process
for the manufacture of a solid oral dosage form according to the
present invention for higher doses of the dual acting compound. Such
a solid oral dosage form can be prepared by the following method,
comprising the steps of mixing a dual acting compound with at least
one pharmaceutically acceptable excipient to form a blend;
compacting, such as roller compacting, said blend; optionally mixing
with further pharmaceutically acceptable excipients, and optionally
compressing the final blend into a solid oral dosage form. More
particularly, said method comprises the steps of  16   (a) sieving
the dual acting compound and pharmaceutically acceptable excipients
to form a sieved material;   (b) blending the sieved material to form
a blended material;  (c) compacting, such as roller compacting, the
blended material to form a compacted material;   (d) milling the
compacted material to form a milled material referred to as the
granulate;  (e) optionally blending the milled material with outer
phase, i.e., with pharmaceutically acceptable excipients to form a
final mixture;   (f) optionally compressing the final blend to form a
tablet and   (g) optionally applying a film coat in order to obtain
the film coated tablets.       The process is carried out in the
absence of water, i.e. it is a dry compression method. The relative
humidity is preferably < 55%. The temperature is preferably ambient
temperature (20 - 25C) but can be increased up to 65C, such as up to
40C. These conditions are preferred to avoid decomposition into the
individual components or amorphism of the therapeutic agent.
Compaction to form a coprimate requires the compaction of the dry
ground components. Compaction may be carried out using a slugging
technique or preferably, roller compaction. Roller compaction
apparatus is conventional and essentially utilises two rollers which
roll towards each other. A hydraulic ram forces one of the rollers
against the other to exert a compacting force against the ground
particles fed into the roller compactor via a screw conveyor system.
A compaction force of 20 to 60 kN, more preferably 20 to 40 KN, is
preferably used. Within this range of compaction forces it has
surprisingly been found that the therapeutic agent can be formulated
appropriately without decomposition into the individual components or
amorphism of the therapeutic agent. The particular optimum compaction
force is dependent on the active agent content in any given
formulation and therefore also depends on the amount and nature of
the additives present.        It was surprising that despite the
relatively weak non-covalent forces holding the components of the
therapeutic agent together, the above formulation techniques leave
the therapeutic agent intact and allow for reliable preparation
methods of suitable solid oral dosage forms.  17       The following
examples are illustrative, but do not serve to limit the scope of the
invention described herein. The examples are meant only to suggest a
method of practicing the present invention.       Quantities of
ingredients, represented by percentage by weight of the
pharmaceutical composition, used in each example are set forth in the
respective tables located after the respective descriptions. 



Examples 1 and 2       The therapeutic agent in this example is
trisodium [3-((15,3R)-1-biphenyl-4-ylmethy1-
3-ethoxycarbony1-1-butylcarbamoyl)
propionate-(S)-3'-methyl-2'-(pentanoy1{2"-(tetrazol-5-
ylate)bipheny1-4'llmethyl}amino)butyratememipentahydrate. Table 1
shows the formulation for Examples 1 and 2 having 5 mg and 50 mg of
therapeutic agent respectively. Ingredients Function Example 1
Percentage (w%/w%) Example 2 Percentage (w%/w%) therapeutic agent
4.7 9.4 microcrystalline cellulose filler 46.2 41.5 



Talc glidant 4.3 4.3 low substituted hydroxypropylcellulose
binder/disintegrant 34.8 34.8 colloidal silicon dioxide glidant 0.4
0.4 Crospovidone disintegrant 8.7 8.7 magnesium stearate 



lubricant 0.9 0.9 Total  100% 100%        The therapeutic agent is
first sieved through a 40 mesh screen. Added to the therapeutic agent
Is microcrystalline cellulose and crospovidone, the mixture is sieved
through a 20 mesh screen. The mixture is then blended for about a
hundred rotations in a bin blender. The low substituted
hydroxypropylcellulose and colloidal silicon dioxide is then added to
the bin blender which is then rotated for another hundred rotations.
Talc is then added to the mixture and bin blended. The final addition
is magnesium stearate. The powdered mixture is then compressed into a
tablet weighing about 115 mg for Example 1  18 and about 575 mg for
Example 2. The dissolution profiles of these examples at pH 6.8 are
shown in Fig. 1 Examples 3 to 6       The therapeutic agent in this
example is trisodium [3-((1S,3R)-1-biphenyl-4-ylmethy1-
3-ethoxycarbonyl-1-butylcarbamoyl)
propionate-(S)-3'-methyl-2L(pentanoy1{2"-(tetrazol-5-
ylate)biphenyl-4'-ylmethyl}amino)butyratelhemipentahydrate. Tables 2
and 3 show the formulation for Examples 3 to 6 having 40mg, 100 mg,
200 mg and 400 mg of therapeutic agent respectively. Ingredients
mg/tab INTRAGRANULAR Therapeutic agent 



45.4 Microcrystalline Cellulose 14 L-HPC (low substituted) 10
Crospovidone 4 Colloidal silicon dioxide 0.4 Talc 0.8 Magnesium
Stearate 1.4 EXTRAGRANULAR Crospovidone 3.2 Magnesium Stearate 0.8 



Total tablet weight (mg) 80  19 Ingredients 100mg 200mg 400mg
mg/Tablet mg/Tablet mg/Tablet INTRAGRANULAR LCZ696-ABA.001 107.8
215.6 431.2 Microcrystalline Cellulose (Cellulose MK GR) 



40.2 80.4 160.8 L-HPC (low sub) 25.0 50.0 100.0 Crospovidone 10.0
20.0 40.0 Colloidal silicon dioxide 1.0 2.0 4.0 Talc 1.5 3.0 



6.0 Magnesium Stearate 3.0 6.0 12.0 EXTRAGRANULAR Talc 0.5 1.0 2.0
Crospovidone 8.0 16.0 32.0 Magnesium Stearate 3.0 6.0 12.0 



Opadry White 4.43 6.63 9.95 Opadry Yellow 2.86 4.30 6.44 Opadry Red
0.65 0.98 1.47  20 Opadry Black 0.06 0.09 0.14 



Weight gain per tablet (mg) 8 12 18 Total Tablet weight (mg) 208 412
818         Magnesium stearate, talc, colloidal silicon dioxide and
microcrystalline cellulose are first sieved through a 30 mesh screen.
The above mixture, the therapeutic agent, crospovidone and low
substituted hydroxypropylcellulose are then blended for about 120
rotations in a bin blender. Afterwards, the obtained blend is sieved
through a 30 mesh screen. The sieved mixture is then blended for
about 120 rotations in a bin blender. The blend is compacted using a
roller compactor BEPEX 50 with a compaction force of 30 kN. After
compaction, the mixture is milled using a Frewitt Oscillator and
sieved through an 18 mesh screen to obtain the final internal phase
or granulate. The granulate is blended with crospovidone and talc
(external excipients), sieved through a 30 mesh screen, for about 50
rotations in a bin blender. Thereafter, the obtained mixture is
blended with magnesium stearate (external excipient), sieved through
a 30 mesh screen, for about 50 rotations in a bin blender. The
obtained final mixture is then compressed into a tablet using a Fette
3090 apparatus. The coating was applied using Opadry coating polymer
to obtain coated tablets. The dissolution profiles of Examples 3 to
Sat pH 6.8 are shown in Fig. 2 and the dissolution profile of Example
6 at pH 4.5 is shown in Fig. 3. Example : DISSOLUTION TESTING
The tablets of the Examples are tested for their dissolution in 900
ml of pH 6.8 phosphate buffer with paddles at 50 rpm. The assembly
consists of the following: a covered vessel made of glass or other
inert, transparent material; a motor, and a paddle formed from a
blade and shaft as the stirring element. The vessel is partially
immersed in a suitable water bath of any convenient size or placed in
a heating jacket. The water bath or heating jacket permits holding
the temperature inside the vessels at 37  0.5 during the test and
keeping the bath fluid in constant, smooth  21 motion. No part of the
assembly, including the environment in which the assembly is placed,
contributes significant motion, agitation, or vibration beyond that
due to the smoothly rotating stirring element. Apparatus that permits
observation of the specimen and stirring element during the test is
has the following dimensions and capacities: the height is 160 mm to
210 mm and its inside diameter is 98 mm to 106 mm. Its sides are
flanged at the top. A fitted cover may be used to retard evaporation.
The shaft is positioned so that its axis is not more than 2 mm at any
point from the vertical axis of the vessel and rotates smoothly
without significant wobble. The vertical center line of the blade
passes through the axis of the shaft so that the bottom of the blade
is flush with the bottom of the shaft. The design of the paddle is as
shown in USP <711>, Fig. 2. The distance of 25  2 mm between the
blade and the inside bottom of the vessel is maintained during the
test. The metallic or suitably inert, rigid blade and shaft comprise
a single entity. A suitable two-part detachable design may be used
provided the assembly remains firmly engaged during the test. The
paddle blade and shaft may be coated with a suitable inert coating.
The dosage unit is allowed to sink to the bottom of the vessel before
rotation of the blade is started. A small, loose piece of nonreactive
material such as not more than a few turns of wire helix may be
attached to dosage units that would otherwise float. Other validated
sinker devices may be used. 1L of a buffered aqueous solution,
adjusted to pH 6.8  0.05 (0.05 M Phosphate buffer solution obtained
by dissolving 6.805g of potassium dihydrogen phosphate and 0.896g of



22 the mixture under test at suitable times is verified.] . The
specimen is filtered through a suitable filter, e.g. a 0.45 um PVDF
filter (Millipore) and the first mls (2 to 3 ml) of the filtrate are
discarded. The analysis is performed by HPLC or UV detection. The
test is repeated at least 6 times, with additional dosage form units.
Their dissolution profiles are shown in FIG. 1 and in FIG. 2. Greater
than 90% of the therapeutic agent is released from both Example 1 and
Example 2 tablets in less than ten minutes and Greater than 70% of
the therapeutic agent is released from both Examples 3 to 5 tablets
in less than 20 minutes.       The tablets of the Examples can also
be tested using the above method at pH 4.5 by carrying out the method
as described above and applying the following modifications:
Preparation of pH 4.5 phosphate buffer solution is achieved by
dissolving 13.61 g of potassium dihydrogen phosphate in 750 ml of
water, adjusting the pH if necessary with 0.1M sodium hydroxide or
with 0.1M hydrochoric acid and diluting to 1000.0 ml with water.
Dissolution testing condition at pH 4.5: Conditions Speed of rotation
Test medium Volume of test medium       The dissolution profile for
Example 6 at pH 4.5 is shown in FIG. 3. Greater than 80% of the
therapeutic agent is released from Examples 6 tablets in less than 20
minutes. Examples : Measurement of pharmacokinetic parameters 1)5 to
80 mg doses:       The study employs a two-period, parallel group,
ascending single dose (5, 20, 80 mg of LCZ696 and 40 mg Diovan(r)
(marketed formulation of valsartan), placebo controlled design with
dose selection based on FDA exploratory-IND guidance. The dosages of
23 LCZ696 are obtained by using the 5mg and 50mg tablets as
manufactured above and employing for the 20mg and 80mg dose multiple
tablets of 5mg and/or 50mg strength. 



To enable comparison of the exposure to valsartan between LCZ696 and
Doyen(r) at different dose levels, valsartan's exposure (AUC) and
Cmax values are normalized to the actual amount of anhydrous
salt-free- valsartan administered (normalized by mg-equivalent). The
AUC0_24 values are calculated as ngh/ml/mg-equivalent of valsartan,
and the geometric means are compared. The mean relative
bioavailability of valsartan with LCZ696 administration is
substantially higher than with Diovan(r) with the ratio of geometric
means for the three LCZ696 cohorts ranging from 107% to 249%.
Valsartan exposures following administration of LCZ696 are dose
linear and since there is no statistically significant deviations in
the dose normalized valsartan exposure between the 3 cohorts, the
data from all 3 cohorts is combined (n = 24) to get a pooled estimate
of the relative bioavailability of valsartan for LCZ696 compared to
40 mg Diovans. Exposure (AUC) and C,"" values normalized to
mg-equivalent of anhydrous salt-free- valsartan are summarized in
Table 4.       The rate and extent of absorption of valsartan with
LCZ696 is greater than with Diovan(r). The dose-equivalent normalized
C"," of valsartan is higher following LCZ696 administration than
following Diovan(r) administration (ratio of geometric means for AUC
is 161%, 90% Cl: 140-185%). Also, a trend towards a shorter tm" (mean
1.3-1.8 h) for valsartan is observed following LCZ696 administration
than that (mean 2.4-3.0 h) following Diovan(r) administration.  24
Table 4Summary of dose-normalized pharmacokinetic parameters on
valsartan for each cohort, and for pooled data   Geomet ic means
Dose-normalized PK parameters LCZ696 40 mg Diovan(r) Ratio LCZ696 /
Diovan 90% Cl of ratio 



Cohort A (5 mg LCZ696)   372 205 1.81 1.32 - 2.49  AUC0.24, n
'11/m1/mq-equivalent 364 201 1.81 1.31 -2.50  C 56 27 



2.09 1.29- 3.38 Cohort B (20 mg LCZ696)  innjjj 284 206 1.38 1.08 -
1.77  AUC0-24, n "h/ml/mg-equivalent 280 203 1.38 1.07 - 1.77  C 



44 26 1.69 1.26 - 2.27 Cohort C (80 mg LCZ696)  ng'h/ml/mg-equivalent
245 149 1.64 1.31 -2.06  AU C0.24, ngt/ml/mg-equivalent 244 146 1.67
1.33 - 2.08 



Cmax, ng/ml/mg-equivalent 43 20 2.1 1.55 - 2.86 `Combined Cohorts
A-B-C ngt/ml/mg-equivalent 296 185 1.6 1.39 - 1.84  AU C0.24,
ngt/ml/mq-equivalent 292 



182 1.61 1.40 - 1.85  Cmax, ng/ml/mg-equivalent 47 24 1.95 1.62 -
2.36  Based on the dose-normalized exposures to valsartan, there was
no statistically significant difference between cohorts therefore
therefore the data from three cohorts were pooled 2)50 to 1200 mg
doses:    This study uses an interwoven single- and
multiple-ascending dose design (randomized, double-blind, placebo
controlled, time-lagged, parallel group) to assess safety,
tolerability, and pharmacokinetics of LCZ696 in healthy volunteers.
The doses for this study are as follows: 200, 600, 900, and 1200 mg
for the single dose cohorts; 50, 200, 600, and 900 mg for the
multiple dose cohorts lasting 14 days. Mean tmax and tv2 estimates
for all analytes are consistent with earlier findings obtained from
the above single dose study of lower doses (i.e., Study above).  25 



Minimal accumulation was evident for all analytes following
administration of 50-900 mg LCZ696 once daily for 14 days. Table
5Summary of LCZ696 pharmacokinetic parameters for valsartan following
single dose administration. tmax (h)Cam ng/mlAUC0.24 (ng.h/m1)to (h)
200 mg:1.733091697011.7 600 mg :1.972694064516.6 900 mg
:2.283745356814.9 1200 mg :2.27448601188.9 Table 6Summary of LCZ696
pharmacokinetic parameters for valsartan following daily
administration for 14 days.  t," (h) Cm" ng/ml AUC0.24 (ng.h/m1) t112
(h) 50 mg: 1.6 1233 



6935 15.2 200 mg : 1.8 3990 21079 22.1 600 mg : 2.2 8563 58876 22.6
900 mg : 4.9 8960 54920 15.0  



It is understood that while the present invention has been described
in conjunction with the detailed description thereof that the
foregoing description is intended to illustrate and not limit the
scope of the invention, which is defined by the scope of the
following claims. Other aspects, advantages and modifications are
within the scope of the claims.  26 What is Claimed: 1. A solid oral
dosage form comprising: (a) a dual acting compound in a concentration
from about 4% to about 90% by weight of the composition; and (b) at
least one pharmaceutically acceptable excipient, wherein the dual
acting compound is trisodium [3-((1S,3R)-1-biphenyl-4-ylmethyl-3-
ethoxycarbonyl-1-butylcarbamoyl)
propionate-(S)-3'-methy1-2'-(pentanoy1{2"-(tetrazol-5-
ylate)bipheny1-4'-ylmethyl}amino)butyrate]hemipentahydrate. 2. A
solid oral dosage form according to claim 1 comprising: (a) a dual
acting compound in an amount of 40, 50, 100, 200 or 400 mg per unit
dose; and (b) at least one pharmaceutically acceptable excipient, 3.
The solid oral dosage form of any of claims 1 or 2, wherein said
solid oral dosage form is a tablet. 4. The solid oral dosage form of
any of claims 1, 2 or 3, wherein said tablet is an immediate-release
formulation. 5. A process for making a solid oral dosage form
comprising the steps of: (a) mixing trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-ethoxycarbony1-1- butylcarbamoyl)
propionate-(S)-3'-methy1-2'-(pentanoy1{2"-(tetrazol-5-
ylate)bipheny1-4'-ylmethyl}amino)butyrate]hemipentahydrate with at
least one pharmaceutically acceptable excipient to form a blend;
(b) directly compressing said blend into a solid oral dosage form.
and optionally compressing the final blend into a solid oral dosage
form. 6. A process for making a solid oral dosage form comprising the
steps of mixing trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-ethoxycarbony1-1-butylcarbamoyl)
propionate-(S)-3'-
methy1-2'-(pentanoy1{2"-(tetrazol-5-ylate)bipheny1-4'-
ylmethyl}amino)butyrate]hemipentahydratewith at least one
pharmaceutically acceptable excipient to form a blend; compacting,
such as roller compacting, said blend; optionally mixing with further
pharmaceutically acceptable excipients, and optionally compressing
the final blend into a solid oral dosage form.  



27 7. A tablet obtainable by the process of any of claims 5 or 6. 8.
The tablet according to claim 7 obtainable by roller compaction. 9. A
solid oral dosage form comprising trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-ethoxycarbony1-1-butylcarbamoyl)
propionate(S)-3'-methy1-2'-(pentanoy1{2"-(tetrazol-5-ylate)bipheny1-4
'- ylmethyl}amino)butyrate]hemipentahydrate that delivers a
therapeutically effective amount of valsartan free acid, or a
pharmaceutically acceptable salt thereof, wherein the oral dosage
form exhibits an in vitro dissolution profile, such that after 30
min, a mean of about 10% to a mean of about 100 % (by weight) of
valsartan free acid, or a pharmaceutically acceptable salt thereof,
is released. 10. A solid oral dosage form comprising trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-ethoxycarbony1-1-butylcarbamoyl)
propionate(S)-3'-methy1-2'-(pentanoy1{2"-(tetrazol-5-ylate)bipheny1-4
'- ylmethyl}amino)butyratememipentahydrate that delivers a
therapeutically effective amount of valsartan free acid, or a
pharmaceutically acceptable salt thereof, and a carrier medium,
wherein the oral dosage form provides a rate of absorption of
valsartan free acid with a tmax of 1 to 2.2 h following
administration of a single dose of said dosage form and / or provides
a dose-normalized mean plasma exposure (AUC0_24) of 230 to 400
ngh/mUmg-equivalent following administration of a single dose of said
dosage form. 11. The use of the solid oral dosage form according to
claim 10 for the preparation of a medicament for increasing the rate
of absorption and / or exposure of valsartan free acid. 


