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IN THE UNITED STATES DISTRICT COURT FOR THE .-, ”

NORTHERN DISTRICT OF ILLINOIS s
A
)
PFIZER INC,
) ””Clrfrfo
Plaintiff, ) AUG { l
. t gy i
v ; ivil Ac a ﬁ#‘ {w ,
TORPHARM, INC., ) JUDGE J
) OAN H. LEFKOW
Defendant. )
)

h-u” \‘:-u-w ;-- :--‘::l . ...- u\wL i e bk ‘hﬂuﬁ\l

COMPLAINT

Pfizer Inc (“Pfizer™), by its atlorneys, for its complaint against TorPharm,
Inc. (“TorPharm™) allcges as follows:
1. This is an action by Pfizer against TorPharm for infringement of

United Statcs Patent No. 4,879,303 (the 303 patent™).

PARTIES, JURISDICTION AND VENUE

2. Plizer 13 a corporation organived and existing under the laws of the
State of Delaware and having a principal place of business at 235 East 42nd Street, New
York, New York. Pfizer invests extensively in designing, developing, and testing and
gvaluating new and innovative pharmaceutical products and it sells pharmaceutical
products to the public throughout the United States.

3. Upon informaiion and belief, TorPharm is a corporation organized
and existing under the laws of Canada and has its principal place of business at 50

Steinway Blvd., Ftobicoke, Ontario.
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4, TorPharm has designated A. Sidney Katz, Esq. of Welsh & Katz,
Ltd. at 120 South Riverside Plaza, Suite 2200, Chicago, Illinios as its agent authorized to
accept service of process in the United States.

5. Upon information and belief, TorPharm is in the business of
making and sclling generic and branded pharmaceutical products.

0. This action arises under the patent laws of the Uniled States, Title
35, United States Code. This Court has subject matler junisdiction over this action
pursuant to the provisions of 28 U.8.C. §4§ 1331, 1338, 2201 and 2202.

7. Defendant is subject to personal jurisdiction in this judicial district.

8. Venue is proper in this judicial district pursuyant to the provisions

of 28 U.S.C. §§ 1391 and 1400(b).

CLAIM FOR RELIEF: INFRINGEMENT OF THE 303 PATENT

0. Pfizer realleges paragraphs 1 through 8 above as if fully sct forth
herein.

10. On November 7, 1989, the PTO 1issued to Pfizer the "303 patent,
entitled “Pharmaceutically Acceptablic Salts,” based on the application filed by Edward
Davis and James 1. Wells, which had becn assigned to Pfizer. Pfizer currently holds, and
1t continuously has held title to the *303 patent since it was issued. A copy of the 303
patent is aitached herelo as Exhibit A.

11.  Pursuant to 21 U.S.C. § 355(b)(1) and the regulations the FDA
promulgated pursuant thercto, the *303 patent 1s listed 1n the Orange Book with respect to

the Norvasc® dmg produet.
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12 Norvasc® is enlitled to six months of “pediatric exclusivity”
pursuant to the provisions of 21 U.S.C. § 355a. Consequently, the Orange Book lists the
"303 patent’s expiration date as September 25, 2007.

13. By letter dated June 23, 2003 (“Notice Letter”), TorPharm gave
nolice to Pfizer that it had filed with the United States Food and Drug Administration (the
“FDA"), pursuant to 21 U.5.C. § 355(j}(2), Abbreviated New Drug Application No. 76-
719 (“ANDA No. 76-719™), addressed to a proposed drug product identificd as
amlodipine besylate tablets (2.5 myg, 5 mg and 10 mg strengths) (“TorPharm Amlodipine
Tablels™).

14, The June 23, 2003 Nolice Letter states that TorPharm’s ANDA
No. 76-719, filed with the FDA, seeks approval to market and sell its TorPharm
Amlodipine Table(s before the “303 patent’s cxpiration date of September 25, 2007, as
listed in the Orange Book, pursuant to 21 C.F.R. § 314.94(a)(12)(1)(A)(4) (“paragraph IV
certification™).

15.  TorPharm has infringed the *303 patent under 35 U.S.C.

§ 271(e)}(2)(A) by submitting to the FDA ANDA No. 76-719, which includes the
paragraph 1V certification as to the *303 patent and which secks approval from the FDA
to engage in the commercial manufacture, use, or sale of its TorPharm Amlodipine
Tablets prior to the expiration of the *303 patent.

16.  Upon information and belief, TorPharm is committed to selling
and mtends to market its TorPharm Amlodipine Tablets promptly following FDA

approval of ANDA No. 76-719.
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17.  Upon information and belief, TorPharm has knowingly and

willfully infringed the “303 patent.

18.  Pfizer will be irreparably harmed 1f TorPharm is not enjoined from
infringing the *303 patent.

WHEREFORE, Pfizer requests the following relief:

1. A judgment providing that the cffective date of any FDA approval
for TorPharm to make, use, sell, offer for sale, or import the TorPharm Amlodipine
Tablets described in ANDA No. 76-719 be no earlier than the daie on which the *303
patent term, as extended by the pediatric exclusivity period, expires;

2. An order preliminarily enjoining and a judgment permanently
enjoining TorPharm from making, using, selling, offering to sell, or importing into the
United States the TorPharm Amlodipine Tablets described im ANDA No. 76-719 until
afler expiration of the *303 patent {erm, as extended by the pediatric exclusivity period,
and a judgment declaring that TorPharm’s making, using, selling, offenng to scll, or
importing into the United States the TorPharmm Amlodipine Tablets described in ANDA
No. 76-719 will infringe the "303 patent;

3. Attorneys’ fecs, costs and expenses incurred in pursuing this action

as enhanced pursuant to 35 U.5.C. § 285.
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4, Such further and other relief as this Court may determiine to be just
and proper.
Dated: Tuly 30, 2003 Respectfully submitted,

Michaelﬁf. low

KAYE SCHOLER LLC
3 First National Plaza, Suite 4100
70 West Madison Strect

Chicago, Illinois 60602-4231
(312) 583-2300

-and-

Richard G. Greco

KAYE SCHOLER LLP
425 Park Avenue

New York, New York 10022
{212) 836-8000

Attorneys for plaintiff
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anti-hypartensive agents,
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| PHARMACEUTICALLY ACCEPTABLE SALTS
This application i a continuation application of ¢o-

' pending application Ser. No, (07/030,658, filed Mar. 23,
1987, now. sbandoned.

PACKGROUND OF THE INVENTION

.The present invention relates to impraved phatma-
centical salts of amiodipine and pharmaceutical compo-

" sitions thersof.

The compound amlodipine (3-ethyl 5 methyl 242-
auﬂnuethuxymethyl)#(2-¢hlnrophenyl}-l,4—dihydm-
me:thylpytldinn-l,S-dicaxbmylatc) is a potent and long
acting calcium channel blocker having utility as an
anti-ischaemic and anti-hypertensive agent.

European Patent Application Publication No. 89167
and U.8. Pat, No. 4,572,509 disclose soveral different
pharmaceutically acceptable salt forms of amlodipine.
“In particular, the pharmacentically acceptable acid ad-
Jition salts are said to be thoss formed from saclds which
form non-toxie acid anions such as the hydrochloride,
hydrobromide, sulphate, phosphate or acid phosphate,
acetate, maleate, fumarate, lactate, tatrtrate, citrate and
ghiconate galte. OF thess salts the maleate i disclosed as
being particulatly preferred.

. SITMMARY OF THE INVENTION

It has now unexpectedly been found that the benzene
sulphonate salt (hereinafier referred to as the besylate
salf) has a number of advantages over the known salts of
amlodipine and, additionally, has unexpectedly been
found 1o have a umique combination of gond formula~
tion properties which make it particularly suitable for
the proparation of pharmacevtical formulations of am-
lodipine. ‘ :

" Thus according 1o the present invention there is pro-
vided the besylate salt of amiodipine.

In a further aspect the invention provides a pharma-
ceutical composition of the besylate zalt of amlodipine
together with a pharmaceotically acceptable dilnent or
cafrier. ‘

The invention further provides a tablet formulation
comprising the besylate salt of amlodipine in admixtire
with excipionts. A preferred formulation includes the
besylatc salt, a compression aid such as microcrystalline
cellulose, an silditive to provide sheen to the table such
us anhydrous ditasic calcium phoyphate, a disintegrant
such a3 andivm starch glycollate and a labricant such a3
magnetinm stearate,

In addition the inveniion provides & capsule formula-
tion comprising the besylate salt of amlodipine n ad-
mixture with exciplents. A preferred formulation in-
cludes the besylate zalt, an inert diluent, a dried disinte-
grant and a Jubricant as described above.

The inventiop further provides the besylate salt of
amlodipine in sterile aqueows solution for parentersl
administration. Preferably such solution containg from
10 to 40% by volume of propylene glycol and prefera-
bly also sufficient sodium chloride to avoid haemolysis,
¢.g. about 1% w/'v. :

The invention also provides the besylate salt of am-
iodipine for wse in teeating jschaemic heart disease,
eapecially sngina, or hypertension, in & human being,

The invention also pravides a process for preparing
the besylate salt of amlodipine by réacting amlodipine
base with a solution of benzenesulphonic acid in an nert
solvent and recovering the besylate salt of amlodipine.
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* The prefecred inert solvent is industrial methylated
spirit-

DETAILED DESCRIPTION OF THE
‘ INVENTION

Although emlodipine is effective a8 the free base, in
practice it i3 best administered in the form of & salt of 2
pharmacentically acceptable acid. In order to be suit-
ahle for this purpose the pharmaceowtically acceptable
salt must satisfy the follawing four physiochemical
eriteria: (1) good sclubility; (2) good stability; {3} non-
hydroscopicity; (4) processability for tablct formuls-
tion, etc.

It has been found that whilst many of the salts out-
lined above satisfy some of these eriteria, none satisfy
them all and even the preferred maleate, whilst exhibit-
ing cxeellent solubility tends to break-down in solution
after a few weeks. Consequently a rangs of pharmacen-
tically acceptatile salts of amlodipine has been marde and
evaluated wsing these criteria:

1, Generally, it is known in the act that a good ague-
ous solubility is necessary for good bioavailability.
Usunily a solubility of greater than 1 mg mi—1 at
pH 1-7.5 is songht although higher solubilities are
required to formulate injections. In addition, zalts
which provide solutions having a pH close to that
of blood (7.4) are preferred because -they are
readity biocompatible and can sasily be buifared to
the required pH range without altering their solu-
bility.

As can be sgen from the following comparative data

the besylate salt of amiodipine exhibits good solubility
characteristics, compared with other salts.

4,879,303

TARLE |
salubility pH at
Salt L saturation
Beuzane sulphonate (beaylaie) " AG 6.6
Teluene lphanate (tesylate) 0.9 59
Methane sulphonate {mesylaie) © 25 kA |
Sncainate 4.4 4.9
Salicytnts - 1.0 10
Malenis 44 ., 48
Apciwte 50 6.6
Hydrochloride 10 35

2. Good stability in the solid state is very important
for tablets and capsules, whilst good stability in
solution is required for an aquecus injection.

In oxder to sereen for chemical stability, each of the
salis was blended in a powder vehicle and formed into
tablets or capaules. In the casc of tablets the vehicle
comprised micracrystalline cellwlose in 50:50 combina-
tion with anhydrous dibasic caleium phosphate. In the
casc of capsuies the vehicles comprised manaitol in 4:1
combination with dried maize starch, These wete then
stored in scaled vials at 50° and 75° C. for up to thres
weeks. The drug and any breakdown products were
extracted with methanokchloroform (50:50) and zepa-
rated on silica tle plates using a variety of solvent sys-
tems.

The tesultz were compared and the salts ranked ac-
cording to the number and amount of breakdown prod-
uet produced.

By comparing the résults the following rank order
emerges with besylate being the most stable salt and
hydrochloride the least stable.
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TABLE 2
Snit Stability Shickitieas
Hesylata most stable & Amlodipine em—? Relntive
Maylate 4 5 Salt tabler—! 1o maleats
gﬁ:ﬂ:ﬁi i Meaylate L16 589
Sallcylate Il Beaylare 117 5
Malzare { Taosylnte 1,63 a8
Acetate ! Maleatz 1.8 100
Hydrochlorids unstable 10 Free base 2 oz
' Succinate 139 1
. , ., , Hydrochloride .51 127
3, Tn order to provide stable formulations it o desir- saleylate 285 Va4

gble to have a non-hygroscopic salt. In the solid
state where drug content is high, absorbed films of
moishice can act s a vector for hydrolysis and
chemical breskdown. It is the hygroscopic nature
of a drug or its salt which contributes to the free
moisture which is normally regpensible for mstabil-
ity. -

Qnuly the maleats, tosylate and besylate salts do not
pick up any moisture when exposed to 75% relative
homidity at 37* C. for 24 hours. Even when exposed to
959, relative humidity at 30* C. for 3 days both the
besylate and maleate remain anhydrous whilst the tosy-
late formed the dihydrate salt. Therefore the besylate
salt can be comsidered to be non-hygroscopic and thus
provides stale formulations while minimising the risk of
intrinsic chemigal breakdown.

4. The fina! characteristie of an acceptable salt to be
considered Is the processability, ie. the compres-
sion properties and also the ability not te stick or
adhere to the tablet making machinery.

For high dose formulations, good compresibility is
very impartant to meke elegant tablets. With Jower
Jose tablets the need for good compressibility can be
elisninated to a certain extent by the use of suitable
dituting excipients called compression aida. Microctys-
talline celluloze is a commonly used compression aid.
However whatever the dose the adhesion of the drug to
the punches of the tablet machine must be avoided
When drug sccumulates on the punch surfaces this
canses the tablet surface to become pitted and therefore
weceptable. Also sticking of the drug in this way
results in high sjection forces when removing the tablet
from the machine. In practice it is possible to reduce
stleking by wet-massing, careful selection of ¢xcipients
and the use of high levels of antl-adherents, ¢.g. magne-
sium stearate. However selection of a salt with good
anti-adhesion properties minimises these problems.

[n order to compare the stickiness of the various salts
of amlodipine the following procedure was carried out
using conventional tablct making machinery: fifty tab-
lats containing calcium sulphate dihydrate, microerys-
talline celimlose and amlodipine beyylate were made
{47.5:47,5:5), the materlal sticking to the tablet punch
was then exiracted using methanol and the amouni
measured spectrometrically. This procedure was then
repeated for runs of 100, 150, 200, 230 and 300 tables,
After each run the amount of material sticking to the
tablet punch was measured after extraction with metha-
nol, The values are plotted and an average value caleu-
lated from the slope of the line produced.

This same procedure was then repeated for gach of
the salts of amlodipine. The amount of amlodipine mea-
aured as sticking to the tablet punch is shown in Table
2 for each salt and relative to the maleate salt.
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Clearly the beaylate has superior anti-adhesion prop-
erties to the maleate, Whilst the mesylate also shows
good processability it tends 1o be isolated as the anhy-
dride but this equilibrates to the monohydrate leading to
variable compaosition after manufacture which makes it
unacceptable for use in tablets,

Thus the besylate salt of amlodipine shows a unique
pombination of good solubility, good stability, non-
hygroscopicity and good processability which makes it
outstandingly suitable for the prepavation of pharma-
ceutical formulations of amlodipine.

In order that the present invention be more readily
understogd, reference is now made to the following
Examples,

EXAMPLE 1
Preparation of Besylate Salt of Amlodipine

Amlodipine base (65.6 g, 0.161 mols) was slurried in
industrial methylated split (326.4 ml} and cooled to 5
C, Benzenesulphonic acid (26.2 g, 0.168 mols) was dis-
solved in industria} methylated spirit (65.6 ml) at 5* C.
and added 1o the slurry of the basz. The resulting slurry
was then granulated, filtered and washed with 2 vel-
umes of industrial methylated spirit (65.6 ml). The damp
solid was slurried at 5° C. for 1 br in industrial methyl-
ated spirit (327.6 ml), filtered, washed with 2 volumes of
industrial methylated epirit (65.6 ml) and dried ander
vacuum'at 55° , for 24 hours. A vield of 8.5 g (83.8%)
was obtained with the following analysis.

Melting Poiat 200.0° €,

Analysis T [ H H
Cale. 55.01 5.51 494
Found 491 146 493
EXAMPLE 1
Formulation of Taklsts Containing Besylate Salt of
Amlodipine

Amlodipine besylate was blended with sodiom starch
glycollate and anhydrous dibasic calcium phosphate for
5 minutes. This mixture was then sieved, reblended and
sieved again followed by blending with microcrystal-
line celluloge. The resultant mixture was then sieved
again and blended for = further 10 minutes. Finally
magnesium stearate was added and the whole mixture
blended for 5 minutes, The blend was then pressed into

' tablets using conventional tablet making machinery.
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TABLE 3 TABLE 5-continued
. TABLET COMPOSITIONS _STERDLE AQUECUS SOLUTIONS
Anhydros (1) )
Miorogrys=  dibmio Sadiumn 5 Propylene glycol 00,000 g 400,000 g
talline caleinm smrrch Magne=giym Wator for injection to | litar to 1 lHar
Beaylate  collulose  phosphate  glycollate stearate
mli Gng)  (mg} (mg) (mg) tng)
1726 63,714 31750 2,00 1.00 EXAMPLE §
;:m ,;::g:: :;x :ﬁ ;gg 10 Alternative preparation of Besylate zalt of Amlodipine
12488 48,11 12600 8.00 4.00 Ammonium benzenesulphonate (0 943 g) was added

This method was used to make tablets nnntaiﬂng
different concentrations of the amlgdipine beaylate salt
a5 shawn in table 3.

EXAMPLE 3

Formulation of Capsules Containing Besylate Salt of
Amlodipine

Microcrystallme cellolose and dried maize starch
“were preblended. The besylate salt of amlodipine was
then mised with some of this preblend and then sieved.
The remainder of the preblend was then added and
mized for 10 minnies. This was then sisved apain and
txed foor a further 5 minytes,

This method was used to make mixtures containing
differant concentrations of the amlodipine beaylate salt

a3 shown in Table 4 and the mixtures were then filled
Into copsules of appropriate size,
TABLE 4
‘ CAPSULE COMPOSITIONS
Micrnerys. Dirled Totel
talline Mapz  Magneviom Capsulc
Besylare  celibse starch stearate woight
salt (mgY  {mg) (mg) {mg) (mg)
1.736 8004 10,00 0,230 50
3472 76.028 20,00 0,500 100
6544 72596 20.00 0,300 100
13,589 144,111 #0.00 L.0Q paiil
EXAMFLE 4
Formulation of Sterile Aqueous Solution of Bexylnte
Salt of Amlodipine

Sodiom chloride was diszolved in water for injecton
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and propylene glycol was mixed with this soluton. The sg

besylate sakt of amlodipine was added and, when it hns
dissolved, further water for injection was added to
adjust the volume to give the desired concentration of
amlodipine {1 mg/ml). The solution was then filiered
through a aterilising flter and filled into suitable sterils
containery, o.g. ampoules, for use in parenteral, e.g.
intravenous, administration.

This methods was used to prepare tha formulations
shown in Table 5, -

TABLE 5
STERILE AQUEDUS SOLUTIONS
) (%)
Beaylate salt of amlodiping 1389 g 1380 g
Sodium chloride 9.000 g 0.O00D g
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to a sturry of amlodipine base (2 g) in industrial methyl-
ated spirit (10ml} and the resulting solution was heated
at reflux for 10 minutes. The reaction mixture was
cooled and granulated at 5* C. for 1 howr. The amlodi-
pine benzenesuiphonate was filtercd, washed with in-
dustrial methylated spirit (22 ml) and dried in vae-
wum. '
Yield 1.9 g (70% of theory).

Mpt.: 201.0* C
Mpr: 20100 &
Axalyeis %
Pound C, 34.98; H, 546 M, 4.9%;
Caleulated for C, 53.0% H, 531 N, 485,
We claim:

1. The beaylate salt of amlodipine.

2. A pharmaceutical composition comprising an anti-
hypertengive, antiischaemic or angina - alleviating f-
fective amount of the besylate salt of amlodipine as
claimed in claim 1 together with a pharmacentically
acceptable diluent or carrier.

3. A tablet formulation comprizsing an anti-hyperten-
sive, antiischaemic or angina - alleviating effective
amount of the besylate salt of amlodipine as claimed in
claim 1 in admixture with excipients.

4. A tablet formulation as claimed in claim 3 wherein
the excipieats comprise a compression and, an additive
to provide sheen to the tablet, a disintegrant and a lubri-
cant.

5, A tablet formulation as claimed in claim 4 whersin
the excipients comprise microcrystalline cellulose, an-
hydrous dibasic celcium phosphate, sodinm starch gly-
collate and magnesium stegrate.

6. A cupsule formutation comprising an antihyperten-
give, antlischaemic ar anging - glleviating =fective
amount of the besylate salt of amlodipine as claimed in
claim 1 in admixture with exclpients.

7. A capsule formulation as claimed in olaim 6
wherein the sxcipients comprise an inert diluent, a dried
disintegrant and a lubticant.

8. A capsule formulation as claimed in claim 7
wherein the excipients comprise microcrystalline cellu-
lose, dried maize starch and magnesium stearate.

9. A sterile aqueous solation comptising an antihyper-
temsive, antiischasmic or angina - alleviating effective
amount of the besylate salt of amlodipine for parenteral
admimstration.

10. A aterile aqueous solution as claimed in claim 9
compricing from 10 to 409% w/v of propylene glycol,

11. A sterile aqueons solution as claimed in claim 9 or
claim 10 comprising about 1% w/v sedium chlodde.

L ] L . | ]
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