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Field of the Invention [0001] The present invention is

directed to solid dosage fornul ati ons containing a

conbi nation of val sartan, am odi pine and a diuretic

such as hydrochl orot hi azide, as well as to methods of
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fi xed- conbi nati on 'sol i sage tformulations of certain
active ingredients is challenging. As used herein,
"f i xed- conbi naty eAk JIRSGND OF THE REURNIGONON of two or
nore drugs or active Ingredients presented in a single
dosage wunit such as a tablet or a capsule; further as
used herein, "free-conbination” refers to a

Fielf OFfe At dnpignof two or nore drugs or active ingredients
doseg si mul taneously but as two or nore dosage units.
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patient- convenient oral dosage formof valsartan is
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amahltiplicity of challenges arising from pharmacokinetic and pharmaceutical
properties of the drugs sought to be combined.
[0003] For example, valsartan has an absolute oral bioavailability of only about 25%
with a wide range of 10-35%. Valsartan also has pH dependent solubility whereby it
ranges from very slightly soluble in an acidic environment to soluble in a neutral
environment of the gastrointestinal tract. Further, development of a patient-
convenient oral dosage form of valsartan is challenging due to its low bulk density.
Amlodipine besylate is slightly soluble in water and has an absolute bioavailability of

64-90%. Hydrochlorothiazide is slightly soluble in water and has an oral



hydr ochl or ot hi azi de that is bioequivalent to a
free-conbi nati on thereof is challenging. [00041
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formul ati on of val sartan, -ad-odipine and
hydrochl or ot hi azi de that is bioequivalent to the
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conpactln? t he bl ended/ sieved material to forma
clorpacnenplasgr er bidgyer, preferably ranges from about 6.25 mg to about 50 mg,

and more preferably is 12.5 mg or 25 mg.

[0007] In a second embodiment, the present invention is directed to a method of

making a solid dosage form of valsartan, amlodipine and HCTZ comprising the steps

of (a) blending valsartan, amlodipine, hydrochlorothiazide and pharmaceutically

acceptable additives to form a blended material; (b) sieving the blended material to



(e) mlling the conpacted nmaterial to forma mlled

material; (f) blending the mlled material to form
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bl ended/ mlled material to-3erma nonol ayer solid

dosage form A preferred enmbodinent of this invention
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mat er 1 al form a bl ended/ si eved materi al
cmnpalamrrsghdkiesagblf@nded/ sieved material to forma

oBEF 7% R hisa vt B e fRB i osnge forms of
%Alé:ﬁf&n”ahl%ﬁip?ﬁe ATICThYSRGN RURD 8RIAAKSCof GE Fourth
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the nongl ayer solid dosage form
of a) blending valsartan, amlodipine, and pharmaceutically acceptable additives to

form a blended material; (b) sieving the blended material to form a sieved material;
(c) blending the sieved material to form a blended/sieved material; (d) compacting the
blended/sieved material to form a compacted material; (¢) milling the compacted
material to form a milled material; (f) blending the milled material with
hydrochlorothiazide to form blended/milled material; and (g) compressing the

blended/milled material to form a monolayer solid dosage form. A preferred



[0012] In a seventh enbodinment, this invention is
directed to solid dosage fornms of valsartan,

wa@edosaddhe and HCTZ made according to the netPodusio07/072097
the sixth enbodinent. [0013]-1n an ei ghth enbodi nent,
the present invention is directed to a nethod of
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to forma bilayer solid dosage form wherein

herabasimERr ot hi azi de is present in the val sartan

granul ation and/ or the am odipine blend. In a
preferred enbodi nent of the invention, step (a)
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blend. In a preferred embodiment of the invention, step (a) comprises the steps of
(al) blending valsartan, pharmaceutically acceptable additives and optionally
hydrochlorothiazide to form a blended material; (a2) sieving the blended material to
form a sieved material; (a3) blending the sieved material to form a blended/sieved
material; (a4) compacting the blended/sieved material to form a compacted material;

(a5) milling the compacted material to form a milled material; and (a6) blending the



pharmaceutically acceptable additives and optionally

hydr ochl orot hi azide to forma blended nmaterial; (b2)
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material; (b3) blending theé sieved material to forma

bl ended/ si eved material; (b4) conpacting the
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bt (iffé P i d dosage form wherein am odipine is
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and (a6) blending the milled material to form the valsartan granulation. In another
preferred embodiment, step (b) comprises a granulation process with the steps of (b1)
blending hydrochlorothiazide, pharmaceutically acceptable additives and optionally
amlodipine to form a blended material; (b2) sieving the blended material to form a
sieved material; (b3) blending the sieved material to form a blended/sieved material;

(b4) compacting the blended/sieved material to form a compacted material; (b3)
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farbpet. The solid dosage forns of the present invention
can take the formof nonolayer tablets (having the
val sartan, the aml odi pi ne and the hydrochl orot hi azi de
in one layer) or biDEyAILERBIERCRIPEIQN, having the

val n_in one Ia er .and th am o I ne, .and the
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preparation of valsartan is described in U S. Patent
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amlodipine+HCTZ, amlodipine + valsartan) separated by a non-active layer and a
third layer of valsartan or HCTZ or amlodipine.
[0021] Valsartan ((S)-N-valeryl-N-{[2'-(1H-tetrazole-5-yl)-biphenyl-4-yl]-methyl}-
valine) suitable for use in the present invention can be purchased from commercial
sources or can be prepared according to known methods. For example, the

preparation of valsartan is described in U.S. Patent No. 5,399,578, the entire



purposes of this invention in its free formas well as

in any suitable salt form [0022] Valsartan is
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[0027] Pharmaceutically acceptable additives suitable for use in the present invention
include, without limitation, diluents or fillers, disintegrants, glidants, lubricants,
binders, colorants and combinations thereof. The amount of each additive in a solid
dosage formulation may vary within ranges conventional in the art.

[0028] Suitable diluents include, without limitation, microcrystalline cellulose (e.g.,

cellulose MK GR), mannitol, sucrose or other sugars or sugar derivatives, low-



substituted hydroxypropyl cellulose, di-calcium

phosphate, |actose, and conbi nati ons thereof. Wen
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stearate, aluminum or calcium silicate, stearic acid, cutina, PEG 4000-8000, talc and
combinations thereof. When present, a lubricant may be employed in an amount

ranging from about 0.1% to about 10%, preferably from about 2% to about 3% by

weight of the solid dosage form (prior to any optional film coating). For monolayer



-9 tablets, a lubricant is preferably enployed in an

anount ranging fromabout 0.1%to about 10% nore
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known and commer01ally avallable or can be made according to known methods.

Typically the film coating material is a polymeric film coating material comprising
materials such as hydroxypropylmethyl cellulose, polyethylene glycol, talc and
colorant. Generally, a film coating material is applied in such an amount as to
provide a film coating that ranges from about 1% to about 7% by weight of the film-

coated tablet.
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blod38p dh Mel fifettstep of the method of the second embodiment, the compacted
material is milled to form a milled material. Milling can be accomplished using any
suitable means. In the sixth step, the milled material is blended to form
blended/milled material. Here again blending can be accomplished using any suitable
means. In the final step of the method of the second embodiment, the blended/milled

material is compressed to form a monolayer solid dosage form. Compression can be



material is conpressed to forma nonol ayer solid

dosage form Conpression can be WO 2008/ 002905
wWEIBNE2007/ 072097 -11 acconpl i shed usi ng anyPETIUSZ0T/€72097
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(c) blending the sieved material to form a blended/sieved material; (d) compacting the
blended/sieved material to form a compacted material; (e) milling the compacted
material to form a milled material; (f) blending the milled material with
hydrochlorothiazide to form blended/milled material; and (g) compressing the

blended/milled material to form a monolayer solid dosage form. A preferred
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hydrochlorothiazide to form a valsartan granulation. Valsartan granulation can be

accomplished by any suitable means. In a preferred embodiment of this invention,
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pharmaceutically acceptable additives and optionally hydrochlorothiazide to form a

blended material; (b2) sieving the blended material to form a sieved material; (b3)
blending the sieved material to form a blended/sieved material; (b4) compacting the
blended/sieved material to form a compacted material; (b5) milling the compacted

material to form a milled material; and (b6) blending the milled material to form an



bl endi ng the sieved material to form a bl ended/ si eved
material; (b4) conpacting the blended/sieved materi al

W e00Bo02y0R conpacted material; (b5) mlling theCT/US2007/072097
conpacted material to foroma_mlled material; and
(b6) blending the mlled material to forman WO
2008/ 9
PR G giny RO IRIGige 48 TR ot picp by endlor
ab6. SHWo&llotbﬂdéﬁde cdnbbe 1hbfafpmt“dddjycﬁnlylsaﬁatdenmams lheludmg but not
i ncor porated by any SU|tabIe ans incl udi not
lwtﬁiwewmmgam dat grapulaties, %amla%tawr &P@nﬁ
9 F¥tep (81 ¢an b Qodbinplifed b SRHATYSuRAbIR hiffn
Em§yig§%8 n&k %bﬁﬁp(ﬁﬂ gnusgng y ZU|fﬂ% I e #eans >
Tﬁl@e siewug ngstqf (h2h egn hbR&compihishze Lamgcamplsusa“bédnmamm Jherbfending

b . Th di
GTAREC e AP SanE Sy SuiiAblBednty T SRRGR g SteP
0{b4§ t&Poe i&éﬁlf)ﬁﬁﬁd%lﬂ@%? QRikd bt @danss| 'T@?l(ﬁﬂy cSbh@lgs

meanhs. Typically conpacting is acconplished usin
r aﬁCbmplls:lmdpamg@rrOMmt dompacionpadta mnﬁagn@efqr@m@n@gg%m@rrﬂbout

B3 oo Sk e bt PSR o RRC fhe Ahinkloh Sep

@59 e bSAROmPEHE udityg adyishiedHlemeRan srypTcmny €& dompaded

conpacted material is mlled through a screening

ninkierialnisenibed Hupueh aofcreening mide) Thednensing fctaniho) el
::J%Ce ?%ﬁg#ﬂtﬁ%ﬁﬁ‘%ﬁﬁw 00521 In the final step of

ent od| ment, the val sartan

g[oes2] &b therfiranstep bethamhekbdod fithe tHnﬂrﬂnbaMemmea&B;adan
together to forma bilayer solid dosage. for
cgrﬁﬁwéggmewt@sw%@lweesﬁﬁma%%nmwﬁ t%ﬁ?leg {5 fomp adilayer solid

?sqg fohtP Ecth rXSSE)(ﬁPéHﬁrb%Sa%&(Qﬂ lﬁs‘ﬁe@g.ﬁﬁgﬂlll}b shiedicuné s, Typically

er rotar et press yplc onpr essi on
f mmesmlglssaccfdmphshbd)usmga biNhyeo rethyuabldOpredd. Thy@dBmBdompression

i S enbo azide is present in one
Or?qw@n%%ﬂdf%%{’?lag?f‘t%gl& ":'Lél"‘f g@%ﬂd t he anl odi pi ne
bltﬁ'ﬁg] Th [hl@&rﬂ%dlﬁ\@ﬁtd fiydrbBfloidMeihi8é Rpr&fent in one of the valsartan
hydr ochl orot hi azide in the bilayer solid dosage form

i granuvlatiopandiha |am1@hpnpe blend. i aiberyards; the inrdusicimel
| g)g/(gpchl?rgtthl%% Siﬁcéibﬁ‘%r g%je(f do%a%e {%12? n@tﬂgy‘?gh 5'1? its

hyRtaaet o teRhmz] ik, ifftlye Rsaptag 3B/t odinaheamlddigine layer, is
separate | ayer. 00541 Optl onal Iy, the mst hod of the

t EFfiable noveYRSD O&Sfﬁﬁm edinentrchygieshlagpthiagide may by present alone

c&a&g gra'ie,h@ &i layer solid dosage form The details
regar I'ng %efllmcoatlng material, i.e.

C [095dn é)]itﬁ)nalilmmhﬂmel;hoébﬁ the tenth eaodiesnt cdzmplnab theestep of(d)
ard to first nbod of the n t Fi |
cBip CARfngthe B'éayg'e é%lffip SaBR s LIH@ dawﬁ)s ré%%}r ﬁ%ih% Tiieoaling
[ RRRih1 AR, %bﬁ}g&%& SHIBAAL RAL arefas HERrBEESSIVE m&mg&mg the

is directéd to a bll ayer solid dosag; form of
v fitss ambadimeatb Odtie pivestiom dFiHETRatm@n e aceatnpliphed using any

sulpa%fle r%gantsh €

[0055] An eleventh embodiment of the present invention is directed to a bilayer solid
dosage form of valsartan, amlodipine and HCTZ made according to the method of the
tenth embodiment.

[0056] In another embodiment, this invention is directed to a method of making a
solid dosage form of valsartan, amlodipine and HCTZ comprising the steps of (a)

granulating valsartan, pharmaceutically acceptable additives and optionally
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administered to the subject.

[0058] Specific embodiments of the invention will now be demonstrated by
reference to the following examples. It should be understood that these examples are
disclosed solely by way of illustrating the invention and should not be taken in any

way to limit the scope of the present invention.
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[0060] Ingredients A-G are placed into a diffusion blender and blended. Then,.the
blended material is sieved. Next, the sieved material is blended again in a diffusion
blender. The blended/sieved material is then compacted using a roller compactor.
The compacted material is milled through a screen and then blended with ingredient
H in a diffusion blender. (This second blending step achieves the desired level of
lubricant for the granulation and, in certain cases, combines sub-divided batches of
ingredients A-G.) Next, the blended/milled material is compressed into monolayer
solid dosage forms using a rotary tablet press, and the monolayer solid dosage forms
are optionally film coated.
[0061] Ingredients A, C, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient B and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, C, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a

rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
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[0067] Ingredients A, B, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient C and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, B, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0068] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.
Then, the blended material is sieved. Next, the sieved material is blended again in a
diffusion blender. The blended/sieved material is then compacted using a roller
compactor. The compacted material is milled through a screen and then blended with
ingredient B, C and H in a diffusion blender. (This second blending step achieves the

desired level of B, C, and H for the granulation and, in certain cases, combines sub-
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0[0‘05!0] hgedices G-Greynplecedmnst 2diffusion®l@dern agiblended. Then, the
blended material is sieved. Next, the sieved material is blended again in a diffusion
blender. The blended/sieved material is then compacted using a roller compactor.
The compacted material is milled through a screen and then blended with ingredient
H in a diffusion blender. (This second blending step achieves the desired level of
lubricant for the granulation and, in certain cases, combines sub-divided batches of
ingredients A-G.) Next, the blended/milled material is compressed into monolayer
solid dosage forms using a rotary tablet press, and the monolayer solid dosage forms
are optionally film coated.
[0071] Ingredients A, C, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient B and H in a diffusion blender. (This second blending step

achieves the desired level of B and H for the granulation and, in certain cases,
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Table 4.
Ingredient (mg) %
A valsartan 160.00 40.00
B hydrochlorothiazide | 25.00 6.25
C amlodipine besylate | 6.94* 1.74
D microcrystalline 142.06 35.51
cellulose
E crospovidone 54.00 13.50
F colloidal silicon 3.00 0.75
dioxide
G magnesium stearate 6.00 1.50
d
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bbRAGRD Miehhk BRhBE Serial is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient B and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, C, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0077] Ingredients A, B, D, E, F, and G are placed into a diffusion blender and
blended. Then, the blended material is sieved. Next, the sieved material is blended
again in a diffusion blender. The blended/sieved material is then compacted using a
roller compactor. The compacted material is milled through a screen and then
blended with ingredient C and H in a diffusion blender. (This second blending step
achieves the desired level of B and H for the granulation and, in certain cases,
combines sub-divided batches of ingredients A, B, D, E, F, and G.) Next, the
blended/milled material is compressed into monolayer solid dosage forms using a
rotary tablet press, and the monolayer solid dosage forms are optionally film coated.
[0078] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.
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H in a diffusion blender. (This second blending step achieves the desired level of
lubricant for the granulation and, in certain cases, combines sub-divided batches of
ingredients A-G.) Next, the blended/milled material is compressed into monolayer
solid dosage forms using a rotary tablet press, and the monolayer solid dosage forms

are optionally film coated.
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[0083] Ingredients A, D, E, F, and G are placed into a diffusion blender and blended.
Then, the blended material is sieved. Next, the sieved material is blended again in a
diffusion blender. The blended/sieved material is then compacted using a roller
compactor. The compacted material is milled through a screen and then blended with
ingredient B, C and H in a diffusion blender. (This second blending step achieves the
desired level of B, C, and H for the granulation and, in certain cases, combines sub-
divided batches of ingredients A, D, E, F, and G.) Next, the blended/milled material
is compressed into monolayer solid dosage forms using a rotary tablet press, and the

monolayer solid dosage forms are optionally film coated.

EXAMPLE 6
160/12.5/5; 160/12.5/10; 160/25/5; 160/25/10 and 320/25/10 MG TABLET
[0084] A bilayer solid dosage form of valsartan, amlodipine and HCTZ was made
using the ingredients set forth in Table 6 below.
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val sart an/ hydr ochl or ot hi azi de | ayer
A val sartan 320.00 35.56 B hydrochl orot hi azi de 25. 00
2.78 C mcrocrystalline 151.00 16.78
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D crospovi done 80.00 8.89 E colloidal silicon dioxide
6.00 0.67 F nmagnesium stearate (1) 12.00 1.33 G
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ant odi pi ne | ayer H an odi pi 2®-besyl ate 13.87* 1.54 |
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Sodium
Starch
J | Glycolate 6.00 1.00 3.00 0.67 3.00 0.67 6.00 1.00
Iron oxide
K | yellow 0.20 0.03 0.10 0.02 0.10 0.02 0.20 0.03
L | Mag.St. (Il | 0.30 0.05 0.15 0.03 0.15 0.03 0.30 0.05
M | Mag. St. (IV) | 0.60 0.10 0.30 0.07 0.30 0.07 0.60 0.10
Sub-total 300.00 150.00 150.00 300.00
Total 600.00 | 100.00 | 450.00 | 100.00 | 450.00 | 100.00 | 600.00 | 100.00

a

corresponds to 10 mg amlodipine free base; ® corresponds to 5 mg amlodipine free base

[0085] First, the valsartan is granulated by combining ingredients A-F in a diffusion
blender. Then, the blended material is sieved through a screen. Next, the sieved
material is blended again in a diffusion blender. The blended/sieved material is then
compacted using a roller compactor. The compacted material is milled through a
screen and then blended with ingredient G in a diffusion blender. (This second
blending step achieves the desired level of lubricant for the granulation and, in certain
cases, combines sub-divided batches of ingredients A-F.)

[0086] Second, the amlodipine besylate is granulated by combining ingredients H-L
in a diffusion blender. Then, the blended material is sieved through a screen. Next,
the sieved material is blended again in a diffusion blender. The blended/sieved
material is then compacted using a roller compactor. The compacted material is
milled through a screen and then blended with ingredient M in a diffusion blender.
(This second blending step achieves the desired level of lubricant for the granulation

and, in certain cases, combines sub-divided batches of ingredients H-L.)
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Iron oxide

K | yellow 0.20 0.03 0.20 0.03 0.20 0.03 0.20 0.02
L | Mag. St. (Il 0.30 0.05 0.30 0.05 0.30 0.05 0.30 0.03
M | Mag. St. (IV) 0.60 0.10 0.60 0.10 0.60 0.10 0.60 0.07
Sub-total 300.00 300.00 300.00 300.00
Total 610.00 | 100.00 | 610.00 | 100.00 | 610.00 | 100.00 | 920.00 | 100.00

[0089] First, the valsartan is granulated by combining ingredients A-E in a diffusion
blender. Then, the blended material is sieved through a screen. Next, the sieved
material is blended again in a diffusion blender. The blended/sieved material is then
compacted using a roller compactor. The compacted material is milled through a
screen and then blended with ingredient F in a diffusion blender. (This second
blending step achieves the desired level of lubricant for the granulation and, in certain
cases, combines sub-divided batches of ingredients A-E.)

[0090] Second, the amlodipine besylate is granulated by combining ingredients G-L
in a diffusion blender. Then, the blended material is sieved through a screen. Next,
the sieved material is blended again in a diffusion blender. The blended/sieved
material is then compacted using a roller compactor. The compacted material is
milled through a screen and then blended with ingredient M in a diffusion blender.
(This second blending step achieves the desired level of lubricant for the granulation
and, in certain cases, combines sub-divided batches of ingredients G-L.)

[0091] Finally, the valsartan granulation and the amlodipine granulation are
compressed into bilayer solid dosage forms using a bilayer rotary tablet press, and the

bilayer solid dosage forms are optionally film coated.
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Tabl-?[i?!.e. }Onl ngr edl ent 160/ 25/ 19rrg 160/125/ 5ng rrg/ unit %
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@mdodipinedaye) dg G Ny, Stearate !l 3.00 0. 4713 00 0. 48

A ;{sﬁ&f;an% 334 160.097/33H9p 680D y 83484 K924:90 45353 % 94

i i ] )
B |eaein 5 arcil S8 ot d 80 o g8 & B lod il Ty on
C | AVCBPRIOR | o 0108330 234 (210987 9o V77 p21R13 8 2280 4
D _|Erasporidops X4 3040005 &Ha6nd 4069 1630y [08®80 d 8470 60
E_|Cabm-silSub- t ot]al3-0000_@$2300.309 Tot%#8” 638.080 1186300
F_|6%) Searata. 0d W9 008/4029@P0PAT/498200 12807240926 | 29-
G |TMdiSteatate (ngrledd.@nt| 1086/ 12 39905 PaE/ 12 6501 Q.63
M6A4RB/ 100y \n3F40Qi It % ne/32Ri00 (% ny/ |rfi56-004
HCTZ layer
H | HCTZ 1250 | 2.58 | 12.50 199 | 2500 | 262
| | Avicel PH102 133.95 | 27.68 | 280.40 | 44.65 | 267.90 | 28.02
Sodium Starch
J | Glycolate 3.00 0.62 6.00 0.96 6.00 0.63
K | Iron oxide yellow 0.10 0.02 0.20 0.03 0.20 0.02
L | Mag. St. (IIl) 0.15 0.03 0.30 0.05 0.30 0.03
M | Mag. St. (IV) 0.30 0.06 0.60 0.10 0.60 0.06
Sub-total 150.00 300.00 300.00
Total 484.00 | 100.00 | 628.00 | 100.00 | 956.00 | 100.00

[0093] First, the valsartan is granulated by combining ingredients A-F in a diffusion

blender. Then, the blended material is sieved through a screen. Next, the sieved

material is blended again in a diffusion blender. The blended/sieved material is then

compacted using a roller compactor. The compacted material is milled through a

screen and then blended with ingredient G in a diffusion blender. (This second

blending step achieves the desired level of lubricant for the granulation and, in certain

cases, combines sub-divided batches of ingredients A-F.)

[0094] Second, the HCTZ is granulated by combining ingredients H-L in a diffusion

blender. Then, the blended material is sieved through a screen. Next, the sieved

material is blended again in a diffusion blender. The blended/sieved material is then

compacted using a roller compactor. The compacted material is milled through a

screen and then blended with ingredient M in a diffusion blender. (This second

blending step achieves the desired level of lubricant for the granulation and, in certain

cases, combines sub-divided batches of ingredients H-L.)

[0095] Finally, the valsartan granulation and the amlodipine granulation are

compressed into bilayer solid dosage forms using a bilayer rotary tablet press, and the

bilayer solid dosage forms are optionally film coated.
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val'sartan 1s granulated by conbining ingredients A-

i referenkiefif ghdimantirgly ender . Then, the bl ended material is
sieved through a screen. Next, the sieved material is
bl ended again in a diffusion blender. The

bl ended/ si eved material is then conpacted using a
roll er conpactor. The conpacted material is mlled
through a screen and then blended with ingredient G
in a diffusion blender. (This second blending step
achi eves the desired | evel of lubricant for the

granul ation and, in certain cases, conbines
sub-di vi ded batches of ingredients A-F.) [00941
Second, the HCTZ is granul ated by conbi ni ng
ingredients HL in a diffusion blender. Then, the

bl ended material is sieved through a screen. Next, the
sieved material is blended again in a diffusion '
bl ender. The bl ended/si eved material is then

conpacted using a roller conpactor. The conpacted
material is mlled through a screen and then bl ended
with ingredient Min a diffusion blender. (This second
bl endi ng step achi eves the desired | evel of [ubricant
for the granulation and, in certain cases, conbines
sub-di vi ded batches of ingredients HL.)



[00951 Finally, the valsartan granul ation and the
anm odi pi ne granul ation are conpressed into bilayer
wagodostoxdesage forns using a bilayer rotary tabPer/us2007/072097
press, and the bilayer solBtd-dosage forns are
optionally filmcoated. WO 2008/ 002905
097 -30 [00961 Wiile the invention has
WHKEE%@%CHIEE% above with reference to specific
enbodi nments thereof, it is apparent that many changes,
nodi fi cati ons, and variations can be made without
1. de{é&ptiddgsa‘gﬁmmmﬂimﬁt i ve concept disclosed herein.
Acczﬂ gly, it is intended to enbrace all such
aggm nodi fi cations, and variations that fal
W hRiddigiRe spirit and broad scope of the appended
claims. Al patent applications, patents, and other
pubydreehlorothiazide; @ad her ei n are i ncor porated by

porFRRBGEH B 06 a0 G YOI ERTPARipn ofslig dopeee

formnd@$ agleartapr m conpri si ng:  val sartan; aml odi pi ne;
hydr ochl or ot hi azi de; and pharnmaceutically acceptabl e
additives suitable for the preparation of solid dosage

2. foresdid d&ﬁh%@fohﬁmf chimThe/heekd the datadipint és proofded iraihnform of
1, wherein the anl odipine is provided in the form of
amlogipinelbesiyiiée.-besyl ate. 3. The solid dosage form of claim
1, wherein the solid dosage formtakes the form of a

nDnoIayer tablet. 4. The solid dosage formof claim
3. whdhepelid dasagoform odskamd  Foerein hieselid Aesage formypkes the form of a

| aye ablet. 5. The solid dosage form of claim 4,
nmmﬁkg?y?ﬂk{he bil ayer tablet has the valsartan and the
hydrochlorothiazide in a first Iayer and the

@HF %0536\%@) 3 oﬁo Faﬁrgl g g{/eér} 1 e-ggﬁc(le ?S%agg f(?(ﬂ-gﬁggs O of a

bﬂmﬁgh&&ﬁtan ina first layer and the am odi pi ne and the
hydr ochl orot hi azide in a second layer. 7. The solid
dosage formof claim1l, wherein the valsartan is

5. emiheysid ddha@@f(ﬂﬁ%fr&almﬂﬁ Rdiefgn fHeWilagdrabtleBths Mk vadsartan and the
about 640 ng. 8. The solid dosage formof claim?7,

hy drphlelowitinazide mv@ﬁ% ryanandsthe amlasaiae ima sgsoBdiRyet:
sel ected from 160 ng and 320 ny.

6. The solid dosage form of claim 4, wherein the bilayer tablet has the valsartan in a

first layer and the amlodipine and the hydrochlorothiazide in a second layer.

7. The solid dosage form of claim 1, wherein the valsartan is employed in an amount

ranging from about 80 mg to about 640 mg.

8. The solid dosage form of claim 7, wherein the valsartan is employed in an amount

selected from 160 mg and 320 mg.

9. The solid dosage form of claim 1, wherein the amlodipine is employed in an amount

ranging from about 2.5 mg to about 20 mg.

10.  The solid dosage form of claim 9, wherein the amlodipine is employed in an amount

selected from 5 mg and 10 mg.



9. The solid dosage formof claim1l, wherein the

am odi pine is enployed in an anmount ranging from
wW@b@ano205 ng to about 20 ny. 10. The solid doremEsioor/on2097
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anount selected from5 ng and 10 . WD 2008/ 002905

PCﬁ(e%%ﬁQ Q444 Vé] %r dor ?%%1% il']wheh%\ lge?k diiocg@&@%zﬁdy 1§neﬁxfployed inan
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amounnrzmgmgafrmmlabout&r@mtdam abogg 6.25 ng to about 50
ng. 12. The solid dosage formof claim1l, wherein the
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12. T rome sbid dosagedneh 3bclaign 1 1,3vhefdin tirdiyiddodbdmathpénziderisremployed in
claim1, wherein the phar maceutical |y acceptable
an arpeuait selecied framel 22 me@ndd> M%bm t he group consisting of
di luents, disintegrants, glidants, |ubricants,
bi nders, colorants and conbi nations thereof. 14
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colol@ﬂ@lahd&@ﬁbh@tuﬁr&rtﬁﬂaoﬁ)l ended material; (b) sieving the
bl ended material to forma sieved material; (c)
bl endi ng the sieved material to form a bl ended/ si eved
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matkgr i adieving flerblemledomundray ar fosamla xie\(édmagmal;‘ orm 15.
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ranu ati ng val sartan, Phar maceutically
ac@ pt aimhlhngduh qompested mihtepd tofoem) a,/mll ed material;
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an am odi pine b and (c) conpressing the val sartan
formgr anul ati on and the am odi pi ne bl end together to form

a bilayer solid dosage form wherein

hydrochl or ot hi azi de is present in the valsartan
15. gr dhaimathodref ghthd futtker campodingithestep efid. 17, The

ﬁlgfcoa'grllga hrenrr:l'cgsriolaym@re goeﬁd do%ligeepfo{frg.) conprises the

16. A method of making a solid dosage form comprising the steps of:

(a) granulating valsartan, pharmaceutically acceptable additives and optionally
hydrochlorothiazide to form a valsartan granulation;

(b)  blending amlodipine, pharmaceutically acceptable additives and optionally
hydrochlorothiazide to form an amlodipine blend; and

(c) compressing the valsartan granulation and the amlodipine blend together to
form a bilayer solid dosage form,

wherein hydrochlorothiazide is present in the valsartan granulation and/or the

amlodipine blend.

17. The method of claim 16, wherein step (a) comprises the steps of:
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rrateri al; (a3) blending the sieved material to forma
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b | %51 ed) Bh@NE theBIIRE indteridl aHorMARP a&Tbdrte drivulation.
bl ended/ si eved material to forma conpacted materi al ;

(ab) mlling the conpacted nmaterial to forma mlled
material; and (a6) blending the mlled material and
hydr ochl orot hi azi de to formthe val sartan
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blen@&pﬁ%ﬁ@l e add| tives and hydrochl or ot hi azi de to form
bl ended material; (b2) sieving the bl ended materi al

to(azar rrsxavmgélweeldemﬁbﬁémtmal 1¢ fEM pyieyrdi myehde si eved

i a /
Cofe: A B LRI
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nul ati o process conprising the steps of
granhlaand.l ng am odi pi ne and pharnmaceutically acceptabl e
additives to forma blended naterial; (b2) sieving
the bl ended material to forma sieved material; WO
19. 2008 GRAVIOMREIMUS 00/AVIEOD) cBripfikd)a phmuldiiomprobess
sieved material to forma bl ended/ sieved materi al ;
comprising the steps of:
(b1)  blending amlodipine, pharmaceutically acceptable additives and
hydrochlorothiazide to form a blended material;
(b2) sieving the blended material to form a sieved material;
(b3)  blending the sieved material to form a blended/sieved material;
(b4)  compacting the blended/sieved material to form a compacted material;
(b5)  milling the compacted material to form a milled material; and

(b6)  blending the milled material to form an amlodipine granulation.

20. The method of claim 16, wherein step (b) comprises a granulation process
comprising the steps of:

(bl)  blending amlodipine and pharmaceutically acceptable additives to form a
blended material, |

(b2) sieving the blended material to form a sieved material;



(b4) conpacting the bl ended/sieved material to forma
conpacted material; (b5 mlling the conpacted
wordosndabsto forma milled material; and (b6) BCEOSINY072097
the mlled material and hydggchl orot hiazide to form an
am odi pine granulation. 21. The nethod of claim16
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ceutic acceptable additives to form a
granbigdomchl or ot hi azi de bl end; and (c) conpressing the
val sartan granul ati on and t he hydrochl orot hi azi de
blend together to forma bilayer solid dosage form
23. The nethod of claim 22, wherein step (a) conprises
the steps .of: (al) blending val sartan,
21. phEPﬁﬁ)@El?@iOéﬁlalﬂy 15 dpehar gomprisiagiths R O%knd ant odi pi ne
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ria m a si'eved material; (a3) blending the
sieved material to forma bl ended/ si eved materi al ;
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the mlled material to formthe val sartan granul ation.
to fopip a vAlRATtAR ERBAIAHPNIC| ai m 22, wherein step (a) conprises
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maceut | c y acceptabl e additives to forma
a hytioehldedhinzide bleall; anda2) si eving the bl ended material to

forma sieved.material: (a3) bl.endi h ' .

ol | aroRBerurs ‘Brarab Rl U ERtRe by GroBhplihtacide blend
togefRIRARh Abikb& Pligadadesbeyed material to forma
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material to forma mlled material; and WD 2008/ 002905
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material and aml odipine to formthe val sartan .
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(b),.conprises.a granul ati on process conprising the
fom’s?%lﬁg&gfm% n‘% bl endi ng hydrochl or ot hi azi de and

phadyaceidtingahd Veadalanitahiblao asteh 4 sivesl material;

(a3) blending the sieved material to form a blended/sieved material;
(a4) compacting the blended/sieved material to form a compacted material;
(a5)  milling the compacted material to form a milled material; and

(a6)  blending the milled material to form the valsartan granulation.

24. The method of claim 22, wherein step (a) comprises the steps of:

(al) blending valsartan and pharmaceutically acceptable additives to form a
blended material;

(a2) sieving the blended material to form a sieved material;

(a3) blending the sieved material to form a blended/sieved material;

(a4) compacting the blended/sieved material to form a compacted material;

(a5)  milling the compacted material to form a milled material; and



forma blended material; (b2) sieving the bl ended

material to forma sieved material; (b3) blending the
wae@smeonmt erial to form a bl ended/ si eved mat ePCEIUS2007/072097

(b4) conpacting the bl endedfsieved naterial to forma

conpacted material; (b5 mlling the conpacted
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teria roc Ioroth|a2|de
granglagion| ati on. 26. The nethod of claim 22 further
conprising the step of: (d) filmcoating the bil ayer
solid dosage form 27. A nethod of treating
25. hypas hetwidot clahar@eshérem sigaibh complises e, gramdativn, process
myqcar di al |nfarct|on arteriosclerosis, diabetic
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ventric hypertrop ognitive Tdysfunction,
formhebldadddanaterialchr oni ¢ heart failure, wherein the method

conpri ses ad ist rin |id dosage form as
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claim27, wherein the solid dosage formis orally
adh4di st:emp@ttmg thentgeded] séayed material to form a compacted material;

(b5)  milling the compacted material to form a milled material; and

(b6)  blending the milled material to form a hydrochlorothiazide granulation.

26. The method of claim 22 further comprising the step of:
(d) film coating the bilayer solid dosage form.

27. A method of treating hypertension, congestive heart failure, angina, myocardial
infarction, arteriosclerosis, diabetic nephropathy, diabetic cardiac myopathy, renal
insufficiency, peripheral vascular disease, stroke, left ventricular hypertrophy, cognitive
dysfunction, headache, or chronic heart failure, wherein the method comprises administering

a solid dosage form as defined in claim 1 to a subject in need of such treatment.

28.  The method of treating according to claim 27, wherein the solid dosage form is orally

administered to the subject.



