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FLED-E04 IN THE UNITED STATES DISTRICT COURT
c_JONE0  FORTHE NORTHERN DISTRICT OF ILLINOIS
g0 :h Hd EASTERN DIVISION =
U5, B3 LT U |
TAP PHARMACEUTICAL PRODUCTS, INC., )
TAKEDA CHEMICAL INDUSTRIES, LTD. and ) 0 9 C '782 2
WAKO PURE CHEMICAL INDUSTRIES, LTD., ) |
) CASE NO: apprn
Plaintiffs, ) JUDGE ZAGT"
) _
VS, g JUDGE: MAG‘STRQEi%UB%%EA’N
ATRIX LABORATORIES, INC. and SANOFI- ) GERALDINE
SYNTHELABO, INC.,, ) JURY TRIAL DEMANDED
) .
Defendants. )
%, cf{’?/‘
COMPLAINT FOR PATENT INFRINGEMENT . 04 @
<

| Plaintiffs TAP PHARMACEUTICAL PRODUCTS, INC., TAKEDA 003
CHEMICAL INDUSTRIEs; LTD. and WAKO PURE CHEMICAL INDUSTRIES, LTD., bf
their attorneys, as and for their Complaint against ATRIX LABORATORIES, INC. and

- SANOFI-SYNTHELABO, INC,, allege as follows:
The Parties

1. Plaintiff TAP Pharmaceutical Products, Inc. ("TAP") is a Delaware corporation
having its principal place of busincss in Lake Forest, lllinois. As part of its business, TAP is
involved in the research, development, and marketing of pharmaceutical products.

2. Plaintiff Takeda Chemical Industries, Ltd., ("Takeda") is a Japanese corporation
having its principal place of business in Osaké, Japan. As part of its business, Takeda is

involved in the research, development, and marketing of pharmaceutical products.
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3. Plaintiff Wako Pure Chemical Industries, Ltd. ("Wako") is a Japanese corporation
having its principal place of business in Osaka, Japan. As part of its business, Wako is involved
in the research, development, and marketing of laboratory chemicals and chemicai products.

4, Defendant Atrix Laboratories, Inc. ("Atrix") is believed to be a Delaware
corporation having its principal place of business in Fort Collins, Colorado. Upon information
and belief, Atrix is engaged in the manufacture and/or sale of pharmaceutical products.

5. Defendant Sanofi-Synthelabo, Inc. ("Sahoﬁ") is believed to be a Delaware
corporation having its principal place éf business in New York, New York. Upon information
and belief, Sanofi is engaged in the manufacture and sale of pharmaceutical products.

Jurisdiction and Venue

6. This action arises under the Patent Laws of the United States, Title 35, United
States Code, for infringement of U.S. Patent No. 4,728,72i (the ™721 patent"). The '721 patent
is co-owned by Takeda and Wako, and TAP has an exclusive license to make, have made, use
and sell its Lupron Depot® products under the ‘721 patent.

7. Jurisdiction in this Court is proper pursuant to 28 U.S.C. §1338(a) in that it is a
civil action arising under an Act of Congress relating to patent.ﬁ.

8. Venue is proper in this District pursuant to 28 U.S.C. §§1391 and 735 ILCS 5/2-
20§(a)(1), in that it is a civil action for patent infringement and is being brought in a state in
which all defendants transact business.

Pertinent Facts
9. The '721 patent, a copy of which is attached, claims, among other things, a

biodegradable high molecular polymer, as well as methods of producing that polymer.

942690v1
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10.  Pursuant to. its license, TAP currently sells leuprolide acetate for depot injection
(“Lupron Depot”) in one-month, three-month and four-month formulations, all of which contain
a biodegradable high molecular polymer covered by the '721 patent; TAP is also the owner of the
New Drug Application by which the United States Food and Drug Administration ("FDA") first
granted approval for leuprolide acetate for depot injection.

11.  Upon information and belief, Atrix manufactures and distributes multiple
formulations of Eligard, a leuprolide acetate product containing the claimed biodegradable high
molecular polymer. |

12.  Upon information and belief, Saﬁoﬁ co-markets Eligard with Atrix.

13. The formulations of Eligard, the above-mentioned product that is manufactured,
distributed and sold by defendants Atrix and Sanofi, are in direct competition with formulations

of Lupron Depot, as manufactured, distributed and sold by plaintiffs TAP, Takeda and Wako.

CAUSE OF ACTION
('721 Patent Infringement)

14.  Plaintiffs Takeda and Wako are joint owners of United States Patent No.
4,728,721, which was duiy and legally issued on March 1, 1988; plaintiff TAP is an exclusive
licensee. A copy of the '721 patent is attached.

15.  The Eligard delivery system, as manufactured, imported, and sold in the United
States, contains a biodegradable high molecular polymer as claimed by the '721 patent.

16.  Defendants' manufacture, import, offers to sell and sale of the polymer contained

in Eligard, as well as their inducement thereof, infringes the '721 patent in violation of 35 US.C.

§271(a)-(c).

042690v1
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17.  Upon information and belief, defendants were aware of the existence of the '721

patent prior to infringing the '721 patent, but took such actions knowing that they would

constitute infringement of the 721 patent.

18.  Defendants have infringed the '721 patent without a reasonable basis for believing

in good faith that they had a right to infringe the '721 patent.

19.  Defendants' infringement of the ‘721 patent was and is willful.

WHEREFORE, plaintiffs TAP Pharmaceutical Products Inc., Takeda Chemical

Industries, Ltd. and Wako Pure Chemical Industries, Ltd., demand judgment against defendants

Atrix L

942690v1

aboratories, Inc., and Sanofi-Synthelabo, Inc., for:

a. An order adjudging and decreeing that Defendants' manufacture, import
offer to sell and sale of Eligard infringes United States Patent No, 4,728,721;

b. An order adjudging and decreeing that Atrix Laboratories, Inc. has
willfully infringed United States Patent No. 4,728,721,

c. An order adjudging and decreeing that Sanofi-Synthelabo, Inc. has
willfully infringed United States Patent No. 4,728,721;

d. A permanent injunction restraining and enjoining the defendants, their
officers, agents, attorneys, and employees, and those acting in privity or concert with
them, from engaging in the commercial manufacture, use, offer to sell, or sale within the
United States, or importation into the Unjted States of drug compositions as claimed in
United States Patent No. 4,728,721,

€. Judgment in favor of plaintiffs in an amount adequate to compensate the

plaintiffs for defendants' infringement of United States Patent No. 4,728,721, and for the
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profits lost by the plaintiffs due to the infringing activities of the defendants, as well as
prejudgment interest thereon;

f. An Order assessing exemplary treble damages against the defendants for
their acts of willful and wanton patent infringement;

g An award of attorney fees and costs of suit; and

h. Such other and further relief as this Court deems just and appropriate.

JURY TRIAL DEMANDED

Plaintiffs hereby demand trial by jury for all issues so triable by jury.

Respectfully submitted,

TAP Pharmaceutical Products, Inc.,
Takeda Chemical Industries, Ltd. and
Wako Pure Chemical Industries, Ltd.

Dated: November 3, 2003 By: ¢ Qs
One of their attorneys

Kimball R. Anderson
Raymond C. Perkins
WINSTON & STRAWN
35 West Wacker Drive
Chicago, IL 60601
(312) 558-5600

(312) 558-5700 (fax)

William F. Cavanaugh

Jeffrey I. D. Lewis

Stuart E. Pollack

PATTERSON, BELKNAP, WEBB &
TYLERLLP _

1133 Avenue of the Americas

New York, NY 10036

Telephone: (212) 336-2000 (fax -2222)

Attorneys for Plaintiffs

942690v1
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{571 ABSTRACT

The preseat invention provides a biodegradable high
molecular polymer characterized in that the content of
water-soluble low molecular compounds, as calculated

- on the assumption that said compounds each is & mono-

basic acid, is less than 0.01 mole per 100 grams of said
high molecular polymer.

The thus-obtained molecular polymer has good aging
stability and can be used agvantageously as an excipient
for pharmaceutical preparations.

11 Claims, 1 Drawing Figure
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1
POLYMER, PRODUCTION AND USE THEREOF

This invention relates to a biodegrudable {degradable
in viva) high molecular polymer useful as an excipient
in producing pharmaceutical preparations and a method
of producing the same.

Biodegradable high molecular polymers may be used,
for example, 8 excipients for pharmaceutical prepara-
tions such as microcapsules. As examples of such biode-
gradable high molecular polymers, copolymers of lactic
acidandglycolicacidarekmwntobeobtainableby
polycondensation of lactic acid and glycolic acid in the
presence of & strongly acidic jon exchange resin (cf.
U.S. Pat. No. 4,273,920).

‘The present inventors also established that polymers
or copolymers of lactic acid and/or glycolic acid may
be obtained by polycondensation in the presence of a
solid inorganic acid catalyst or by polycondensation
without catalyst followed by removal of water and then
polycondensation (cf. EPC Patent Publication (laid
open) No. 0171907). :

When produced by the methods so far used, biode-
gradable high molecular polymers contain low molecu-
lar compounds such as an unreacted monomer or mono-
mers and polymers of low polymerization degree, s0
that when they are used in producing microcapsules,
incorporation rates into microcapsules of drugs to be
microencapsulated are decreased or the so-called initial
burst, namely extrzordinarily initial drug release from
microcapsules after administration, tends to increase.

Furthermore, biodegradable high molecular poly-
mers are chemically unstable. When allowed to stand at
room temperature for several weeks to several months,
they undergo degradation, which result in decrease in
polymerization degree.

In view of the above drawbacks, the present inven-
tors treated said biodegradable high molecular poly-
mmbyavaﬁetyofmcthodsmd,asnmult,itwas
found that the content of water-soluble low molecular
compounds may be reduced by treating said polymers
with water or & mixture of water and an organic solvent
readily soluble in water. Further investigation based on
:this finding has now led to completion of the present
invention.

Thus, the invention provides a bicdegradable high
molecular polymer characterized in that the content of
water-soluble low molecular compounds as calculated -
on the assumption that said compounds each are a
monobasic acid is less than 0.01 mole per 100 grams of
said high molecular polymer, a method of producing
the biodegradable high molecular polymer which
method comprises removing water-soluble low molecu-
lar compounds from a biodegradable high molecular
polymer containing not less than 0.01 mole of water-sol-
uble low molecular compounds per 100 grams thereof
(as calculated on the assumption that said compounds
each is & monobasic acid) using water or a mixture of
water and an organic solvent readily soluble in water, a
microcapsule for injectable sustained release containing
ingredient and the biodegradsble high molecular poly-
mer, and producing the same. '

The biodegradable high molecular polymer to serve
as the sterting material in performing the method of the
invention may be produced by any method, for example
by the method described in the above-cited 1.8 Pat.
No. 4,273,920 and EPC Patent Publication (leid open)
No. 0t 719067. ’
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Said starting material contains water-soluble low
molecular compounds in an amount of not less than 0.01
mole per 100 grams thereofas calculated on the assump-
tion that each of said compounds is a monobasic acid.

The content of water-soluble low molecular com-
pounds may be determined by ordinary neutralization
titration. Thus, for example, 300 mg of a starting high
molecular compound is dissolved in 10 ml of dichloro-
methane, the solution i stirred and shaken with 20 ml of
distilled water for 10 minutes, the mixture ia separated
into an aqueous phase and an oily phase using & ceotri-
fuge, and the aqueous phase is assayed for free acids by
neutralization titration using N/100 aqueous NaOH
solution with phenolphthalein as an indicator. The num-
ber of moles of NaOH required for neutralization is
converted to a free monobasic acid content.

The biodegradable high molecular polymer accord-
ing to the present invention preferably has good bi-
ocompatibility and thus includes, among others, hy-
droxy acid polyesters (e.g. polylactic acid, polyhydrox-
ybutyric acid, poly-y-caprolactone, polyorthoesters .
and polyorthocarbonates.

Said high molecular polymer may be a copolymer
produced by using two or more different monomers a3
the monomers for forming said high molecular poly-
mer. Said high molecular polymer may also be a black
polymer or a graft polymer.

Among the high molecular polymers mentioned
ghove, those degradable in vivo at relatively high deg-
radation rates are preferred. .

Preferred examples of the high molecular polymer
according to the present invention are polylactic acid
and copolymers of lactic acid and glycolic acid. As the
copolymers of lactic acid and glycolic acid, mention
may be made of those comprising about 100-50 mole
pementoflacticacidwiththebalmcebcingglyoolic
acid.

Furthermare, those copolymers of lactic acid and
glycolic acid which have a weight average molecular
weight of about 2,000-50,000 are preferred.

Further mention may be made of those copolymers of
lactic acid and glycolic acid which are composed of .
about 90-50 mole percent of lactic acid and about 10-50

- mole percent of glycolic acid and have » weight aver-
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age. molecular weight of about 5,000-35,000 and en
inherent viscosity of about 0,05-0.5 d1/g a3 determined
with a 0.5 weight percent chioroform solution thereof.

Examples of the organic solvent readily soluble in
water which are suited for use in carrying out the
method of the present invention are acetone, methanol,
ethanol, tetrahydrofuran, acetonitrile and ethyl acetate.
Amongthae.prefmed&omtheufetyviewpoimm
acetone and ethanol, and ethanol is more preferred.

When a mixture of water and such readily water-solu-
ble orgsnic solvent is used, the water/organic solvent
ratio (v/v) may be within the range of about 100/0 to
100/100, especially 100% water.

in carrying out the method of the invention, high
molecular polymer as the raw material is preferably
dissolved in 3 to 20 time the amonnt (w/v) of an organic
solvent [¢.g. halogenated alkane (e.g. dichl
chloroform, dichloroethane, trichlorocthane), acetone,
tetrahydrofuran, ethyl acetate, benzene] in advance to
treatment by seid method since the use therecf in soiu-
tion form is more efficient, although it may be used also
in salid form {e.g. powder). Thus, when brought into
contact with water or a mixture of water and an organic
solvent readily soluble in water, such high molecular
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polymerization product dissolved in sn orgenic solvent
may acquire a markedly increased contact surface area
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upen application of stirring or some other appropriate

means,

" The method according to the invention is conducted

generally at a temperature of about 0°-90" C,, prefera- -

bly about 20°-70" C. .

“In accordance with the present invention, the biode-

- gradable high molecular polymerization product serv-

7 pounds from said high molecular polymer to o satisfac- -

ing as raw material is mixed with water or a mixture of

with stirring to thereby remove water-soluble low mo-

tigh molecular polymer is insoluble in water or.said
mixturs said Jow molecular compounds may be sepa-
_rated from the desired high molecular polymer.

" Although the ratio in quantity berween water or @&

mixture of water and an organic solvent readily soluble
in-water and the high molecular polymerization prod-

_mer obtained by the method of the present invention, -
the initial burst (velease by one day) of drugs from mi- =~ -

. crocapsules is markedly reduced, so that the drugs are ;.
constantly released over a prolonged period of time.

' The biodegradable high molecular polymer obtained .

by the method of the present invention may be used, for

instance,’ as an excipient for microcapsules. Thus, for-- °
: oontaining 8 |

example, sustained releass i

*‘watec-soluble ingredient, e.g: peptides, such as those °

10
water and an orginic solvent readily soluble i water - B
- “tivity, may be produced by preparing a w/o emulsion

lecular compounds as & result of dissolution thereof in . with a solution containing a water-soluble ingredient .-
water or said mixtare. Since the desired biodegradable '

_substance (most preferably
agar, or the like) added 10 the inner water phase as - .

having luteinizing hormone releasing hormone-like, sc- . " o

tivity and thyroid hormone releasing hormone-like ac-

setving as the inner water phase, with a drug-retaining
gelatin, ‘albumin, pectin,

- desired, and a solution containing the biodegradable
high molecular polymer obtained by the method of the .

- id\émﬁonqervingntheoilphase.di:peningnidmuléf

»

uct serving as raw material is not critical for the method -

sccording to the mvention, it is desirable that water or

the mixture should be used in large excess. The treat-

ous rinsing with water. o ‘
The above-mentioned stirring of water or the mixture

shakers, blenders and the like. Means highly capable of
~causing sufficient mixing to remove material

ment may also be cacried out in a system equipped with.
an eppropriate collecting means and suited for continu-

" tained release injection. The dose of such microcapsules
“may vary depending on the kind and content of the .
 water-soluble active ingredient, the dosage form, the -

X

. may be effected by means of any of ordinary stirrers,

.or materials snd water-soluble low molecular com:

wtory extent are desirable.

Since the desired high molecular polymer is not dis-
"sclved in water or said mixture but precipitates or sepa- -

_ rates, it may be recovered by separating the precipitate,
liquid droplets or solids by, for example, filtration or the - -

fike, and then drying the same. . ‘.

on, water-soluble low molecular compounds may be

eliminated from the raw high molecular polymerizatio

< product with good efficiency. C
. In purifying high molecular polymerization products -

in general, the primary object is to remove catalysis,
us monomers, or highly toxic monomers (e
vinyl chloride). In some instances, removal of low mo-

lecular compounds and/or unreacted materials is also .
intended, as in the present invention. In such instances, .

the distillation method is mostly employed to thereby
remove initial boiling fractions. However, removal of

siuon in & water phase to give 3 w/o/w emulsion (pre-

ferbly ajusting the viscosity of the w/o emuision for o

said w/o/w emulsion to about 150-10,000. -

'cp).mﬂsnbjecﬁngﬂlehnergmnlsiontGathirdaqw

ous layer to give @ w/o/w ternary lsyer emulsion and .
then ‘the solvent in oil layer is desorbed.” The thus-- -~
obtained microcapsules may be administered as '3 sus-

duration of drug rclease, the animal 10 be treated (e.g
warm-blooded mammal such ss mouse, rat, horse, cattle.
or human) and the object of administration. In any case;

s dose is sufficient if it corresponds to the effective

_ amount of said active ingredient. For instance, the dose

- 0.02-200 mg/kg,

. By carrying out the method according to the inven- -

(]

may be suitably selected within the range of about

microcapsules per administration. In the use in a suspen-

‘sion form for the above-mentioned administration ssan
_injection, the dose may be suitably sclected within the - -
range of about 0.1-5 ml, preferably sbout 0.3-3 ml, of - .

" the suspension. . "

. BRIEF DESCRIPTION OF THE DRAWING . -
*"| FIG. 1 represents the changes with time in residual = -

43

50

trace amounts of water-soluble substances is generally

. unnecessary and, ‘as a general rule, such method of -
removing trace amount of water-soluble substances a
provided by the present invention it thought unneces--

.55

sary and is oot in practice.
The biodegradable high molecular polymer thus ob-
tained has the following features: : :

() The high moleculsr polymer obtained by the .

method of the present invention as such or in pharma-
ceutical 3 produced by using said high mo-
lecular polymer shows good stability in aging. C

80.

(2) When microcapsules are produced by using the

high molecular polymer obtained by the method of the -
present invention in w/o/w emulsion formation, . fol=

Jowed by in-water drying, increased rates of drug incor-
poration in said microencapsulation are obtained. -

" (3) When microcapsules are produced by the method _

mentioned above in (2) usiog the high molecular poly-

@

drug content in the microcapsules obtained in Refér-
enpgl':‘.n.h’lple_{i. . ol T

- The fallowing. reference examples and worhn;ex— R
‘amples illustrate the invention in further detail. -

. REFERENCE EXAMPLEL = & -~

- About 10 g of each of three lactic acid-glycolic acid o

copolymers (ratio 75/25; average’ molecular weight’

12,500) synthesized by different’ methods - fie () .-
strdﬂ;lymionicionmhangeruincﬂ.lystmethod,(!) o
 solid acid (acid clay) catalyst method and (3) cataly®t- - -
_less method, each being a pol cnsation method -
' dcsqﬁbedbelow]wn.disiblvedinnbout?ﬂmlofdi—
.chloromethane and the solution was poured into 1,000 -

ml of hoi water at about 60° C. with stirring, whereby -

“the dichloromethane was evaporated and the high mo-
~Jecular polymer came up to the surface. The latter was

. collected and dried under reduced pressure for drying

and salvent removal to give the desiced high molecular .

'polyiﬂcf;'l_'hepolymerobu,inudwuphoedinlcldwdf' L
.vessel and stored at room temperature. For stability .

" evaluation, the thus stored sample was subjected to -

preferably. about 02-40 mg/kg, of
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GPC (gel permeation chromatography) for average REFERENCE EXAMPLE

molecular weight determination. As shown by the re-
sults given in Table |, marked improvement in stability
was noted with the high moleculer polymers obtained

In 800 mg of distilled water were dissolved with
warming 450 mg of leuprolide [the acetate of a poly-

in accordance with the invention and having low free 3 peptide having the formula (Pyr)Glu-His-Trp-Ser-Tyr-

monomer acid contents.

D-Leuv-Leu-Arg-Pro-NH-CH;CHj and having luteiniz-

TABLE 1
Aversge mol. wt.
Method of Lot Free acid After storage (months)  Initial inherent
synthesis No. content(*) Initial st room lemperature viscosity dl/g
(1) Conirol 1-3 002 12,000 (12) 4,400 0.14
Inventiocn 1-2 0.0033 11,500 (12) 11,600 014
@ Control 21 00in 12,300 (5) 4,100 0.15
Invention 2-2 0.0033 12,30 (%) 11,500 0.1
[K}] Control  3-} 0.0163 12500  (5) 5.800 0138
Tovention 3-2 0.0053 12500 (5) 12,000 0.13

(*)Method of free acid d

30 mg of » sampla i3 dissolved in 10 ml of dichloromethane, ths solusion is

mrn:mludﬂlm"dntdhtilldnwnﬂIomorm-qmllyshlunumnemdmn.mNNaoH

(pheralphtimloin Indicaor]

Thlvnlunﬂ‘:ulddmmmdmlnlehllmmlnmwdnﬂnotm-cldsmwhmw

100 grama of the high mal pely
wcid

In preparing the lactic acid-glycolic acid copolymers
used in the above, the following methods were used:
(1) Strongly anionic exchange resin catalyst method:

To 160 g of 85% aqueous lactic acid solution and 38
g of glycolic acid was added 6.8 g of Dowex 50W and
the mixiure was heated in a nitrogen atmosphere under
reduced presure for 6 hours in a manner such that the
inside tem and pressure were initially 105* C,
and 350 mmHg, respectively, and finally 150° C. and 30
mmHg, respectively, while removing the water dis-
tilled. Then, 6.8 g of Dowex 50W was added and the
Teaction was further carried out at 175° C, and 3-5
mmHg for 40 hours. While hot, the reaction mixture
was filiered to thereby remove the Dowex 50W. The
filtrate was cooled to give a lactic acid-glycolic acid

copolymer.
(2) Solid acid (acid clay) catalyst method:

To 160 g of 85% aqueous lactic acid solution and 38
& of glycolic acid was added 17.4 g of acid clay and the
mixture was heated in a nitrogen atmosphere for 6 hours
while increasing the temperature and degree of pressure
reduction stepwise in a manner such that the inside
temperature and pressure were initially 105* C. and 330
mmHg, respectively, and finally 150° C. and 30 mmHpg,
respectively and while removing the water distilled.
Thereafter, the inside pressure was reduced 10 3 mmHg
and heating was conducted for 36 hours while maintain-
ing the inside temperature at 175° C. The reaction mix-
ture was cooled to room temperature, 400 ml of methy-
lene chloride was added, the resulting mixture was
stirred for dissolution of the polymerization product,
the acid clay was then filtered off, and the filtrate was
concentrated to dryness to give a white lactic acid-
glycolic acid copolymer.

(3) Catalystless method:

To 160 g of 85% aqueous lactic acid solution was
added 38 g of glycolic acid and the mixture was heated
in a nitrogen atmosphere under reduced pressure for 6
hours in a manner such that the inside temperature and
pressure were initially 105° C, and 350 mmHg, respec-
tively, and finally 150" C. and 30 mmHg, respectively,
while removing the water distilled. Heating under re-
duced pressure was further conducted at 3-5 mmHg
and 175" C. for 36 hours. Upou cooling to room temper-
ature, there was abtained a colorless lactic acid-glycolic
acid copolymer.
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prion that said fres acids ench iy & monobasic

ing hormone releasing hormaone (LH-RH)-like activity,

wherein the abbreviations according to the IUPAC-
IUB Commission on Bio-chemical Nomenclature are
used, the amino acids, unless otherwise specified, being
in the L form] and 40 mg of gelatin (internal water
phase). Separately, 3.5 g of each of the lactic acid-
glycolic acid copolymers of Reference Example 1, Lot
Nos. 2-1, 2-2, 3.1 and 3-3, was dissolved in § mi of meth-
ylene chloride {oil phase). The oil phase was added to
the water phase with stirring using Polytron
(Kinematica, Switzerland) to give 2 w/0 emulsion, The
viscosity at 13° C. of the w/o emulsions derived from
Lot No, 2-2 and No. 3-2 was 2,000. Separately, 200 ml
of a 0.5% aqueous solution of polyvinyl alcohol was
prepared. To this was added the w/0 emulsiuon with
stirring using Autohomomixer (Tokushu Kika, Japan),
whereby a (w/0)/w emulsion was produced.

This emulsion was stirred with a propeller in a nitro-
gen. siream for about 2 hours to thereby evaporate di-
chloromethane and to solidify the oil phase. The thus-
formed' microcapsules were collected by filtration,
rinsed with water and dried. In 2 ml of dichloromethane
and 7 ml of distilled water were dissolved 50 mg of the
microcapsules obtained in the powder form, and the
leuprolide concentration in the distilled water was de-
termined by reversed-phase HPLC and the content of
leuprolide incorporated into the microcapsules was
celculated. Said content is given in Table 2 in terms of

percentage to the theoretical content.
TABLE 2
Lot Leuprolide content (%)
Invention 22 93
Invention 32 97
Control 21 (7]
Caontrol 31 o

As is evident from Table 2, the use of the high molec-
ular polymers cbtained by the method of the invention
gave higher rates of leuprolide incorporation. -

REFERENCE EXAMPLE 3
' ‘The microcapsules prepared in Reference Example 2
were weighed in 50-mg portions and each portion was
dispersed in 10 mi of phosphats buffer (pH 7.0). The

release of leuprolide from the microcapsules into the
buffer was measured by stirring each dispersion at 235



: 7
rpm in a constant-temperature
C- .
With the leuprolide content as found in Reference

Example 2 taken as the initial value, residual leuprolide
percentages to the initial value were determined by
subjecting the filtrates obtained after ’
_ crocapsules by filtration after storage at 37" C. for 1,7,
14, 21 and 28 days to HPL.C for determination of resid-
uat leuprolide. The percentage values thus obtained are
shown in FIG. 1. . :
" *The data shown in FIG. 1 clearly indicate that the use
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- of the high molecular polymers according to the pres-

ent invention reduced the initial burst (release by one
day) and allowed leuprolide release of approximately
zero order over 1-1.5 months. o o

. In FIG. 1, Dis for the high molecular polymer of Lot
No. 2-1, 8 for the high molecular polymer of Lot No,
2-2, o for the high molecular polymer of Lot. No. 3-1

. and @ for the high molelcular polymer of Lot No. 3-2.

REFERENCE EXAMPLE 4

A high molecular- polymer was sygthesized in the - polymer. "

same manner as in Reference Example 1, method (3).

. 0,009 mole per
" of 0.10 as determined in chloroform,

The#nie'hi'ghmolecularpblymbruuﬂihEmhple-: S

The free acid conterit was found to be 0.021 mole per - -

- 100 g of the high molecular polymer obtained.

. A high molecular polymer was produced by weigh-
ing 191 g of 85% aqueous lactic acid solution, 17.5 g of

- glycolic acid and 6.8 g of Dowex J0W and following 30.

_the procedure of Reference Examople 1, method (1)
After removal of the water distilled, the reaction was
performed st 3 mmHg and 175° C. for 72 houirs. [ this
case, the free acid content was 0.018 mole per 100 g of.
the high molecular polymer obtained. . -

REFERENCE EXAMPLE 6 -

28

vessel maintained at 37° - dried. The copolymer thus d -
- """ content of 0.008 mole per 100 g of the high molecular - -
: polymerand‘aninherentvi_sooaityofo;ﬂudetetmined S
"in-chloroform at a concentration of 0.5%. .- =~ -
ton of mi- - - S
"' The polylactic o
ple_évﬁthoutcﬂdystmdhavingmavcmgemoldcuhr
- weight ‘of 8,000 was finely pulverized and then treated .
in warm water at 50" C. for 20 minutes with stirring, -

‘followed by filtration and ¢ g -
C had a free acid content of

.+ »» Case: 1:03-cv-07822 Document #: 1 Filed: 11/03/03 Page 11 gk14 Pa '
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8.
tained had s free acid

EXAMPLE 3 T
acid synthesized in Refercnce Exam- -

high molecular compound ‘
100 g thereof and an inherent viscosity
EXAMPLE4 - -

| was rinsed in a 1:] mixture of water and ethanol at 50°

" C. and then treated in the same manner as in Example 1. -

The high molecular polymer obtained had a free acid
content of 0.0028 mole. per 100 g of the high molecular.

- EXAMPLE S
(oil phase) 3

' In dichloromethane

" ple 4 baving lactic acid/glycolic acid ratio of 75/25 and

. an average molecular weight. of 13,000-was dissoived. . o
. wmgofthymidhomomreleuinghdmmmte ERETT
(TRH-T) wes dissclved in 800 mg of water (inner water =~ -

.. The oil phase

phase). ‘

* After cooling at 15° C., the w/0 emulsiuon was added

35, ) 0 o
- . hol, separately prepared and cooled at 15 C, with- -~ _
stirring using Auto_hmnomixer to give (w/o)/w emul- - -

By following the procedure of Reference En’mble' L

“method (3),-150 g of 85% agueous lactic acid solution
. .wag treated and the water distilled was removed
"Thereafter, the: reaction was further conducted at 3
mmHg and 175" C. for 12 hours to give a high molecu-
lar polymer. In this case, thic free acid content was0.035
mole per 100 g of the high molecular polymer obtained.

EXAMPLE 1

The polylactic scid-glycolic acid obtained in Refer- -

ence Example 4 by the catalystless method and having

w0

io 200 ml of 0.5% aqueous solution of polyvinyl alco- '

_ This emulsion was stirred with & propeller in a nitro-

gen stream for about 2 hours to thereby cause evapora-

- tion of the dichloromethane and solidification of the oil .

: phase. The thus formed microcapsules were collected

. by filtration, rinsed with water and dried to form pow- -

The “mole™ used to show the weight amount of a .~ =
" tompound is ths ubbrevistion of “gram moles”. . " - - .

- Weclaim: - ) R T
" 1. A biodegradable high molecular polymer useful as,

o

_alactic acid/glycolic acid ratio of 75/23 and-an average .

molecular weight of 13,000 was dissolved in dichloro-

50

methane, and the solution was poured into hot water at

- about 60°-C. with stirring, whereupon a high molecular
polyroer came up to the surface. This was collected and

dried. The thus-obtained copolymer had & lactic acid/-

glycolic acid ratio of 75/25, s molecular weight of

13,000 and a free acid conitent of 0.005 mole per 100 g of -

the high molecular polymer. Its inherent viscosity was

' O.I.'audem-minedinchlorofomulooncmtioan,

0.3%.
| . EXAMPLE?Z B
“The polylactic acid-glycolic acid synthesized in Ref-

. erence Example 5 using Dowex 50W as catalyst and

having a lactic acid/glycolic acid ratio of 90/10.and an .
_ average molecular weight of 20,000 was dissolved in
" acetone, and the solution was poursd into warm water
- &t sbout 40° C,, whereupon » high molecular polymer

came up to the surface. The polymer waa collected and -

63

‘an excipient

In producing s pharmaceutical preparation ' -
comprising a copolymer. or homopolymer of about

50-100 mole percent of lactic acid and about 50-0 mole .
percent of glycolic acid having a weight average molec-

aular weight of about 2,000 to 50,000 and wherein the

content of water-soluble low molecular compounds, a3

S calculated on the assumption that cach of said com- .- L
. pounds s & monobasic scid, is less than 0.01 mole per

100 grams of said high molecular polymer. -

. 2. The biodegradable high molecular polymer ac-

cording to claim 1, wherein the high molecular polymer-
has an inherent viscosity of about 0:05-0.5 dI/g as deter-

‘mined with a 0.5 weight percent chloroform solution o
. thereof and a weight
_5000-35,000. - . R
"3, A-method of producing a biodegradable high mo- .-
lecular polymer according to. claim 1, which method .
_comprises remaving by extraction of water-soluble low -

- molecular compourids froim a biodegradable high mo-

average molecular weight of about

lecular polymer containing not less than 0,01 mole of

25 In dich ‘g of lactic acid-
... glycolic-acid copolymer cbtained in Reference Exam--

- was added to the iiner water phase = - o
- with stirring using Polytron to give w/o0 emulsion.” - -’
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9
water-soluble low molecular compounds per 100 grams
thereof, as calculated on the assumption that each of
said compounds is a monobasic acid, using water or &
mixture of water and an organic solvent readily soluble
in water.

4. The method according to claim 3 wherein the

organic solvent readily soluble in water is 2 member
selected from the group consisting of ecetone, metha-
zol, ethanol, tetrahydrofuran, acetonitrile and ethyl
acetate.

§. The method according to claim 4, whercin the
organic solvent readily soluble in water is ethanol.

6. The methed aceording to claim 3, wherein a ratio
of the mixture of water and organic solvent readily
soluble in water (v/v} is about 100/0 to 100/100. .

7. The method according ot claim 3, wherein the
biodegradable high molecular polymer containing the
water-soluble low molecular compounds is dissolved in
advance in an organic solvent. :

8. The method according to claim 3, wherein the
removing by extraction of the water-soluble low molec-
ular compounds Is conducted under stirring. o

10
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9. The method according to claim 3, wherein the
removing by extraction of the water-soluble low molec-
ular compounds is conducted at a temperature of about
0109 C

10. The method according to claim 7, wherein the
biodegradsble high molecular polymer containing
water-soluble low molecular compounds is dissolved in
the 3 to 20 time amount (w/v) of an organic solvent,
then the soluticn is poured into water under stirring at
# temperature about 20° to 70° C. to remove the trace
amount of water soluble low molecular compounds
from the biodegradable high molecular polymer.

11. The biodegradable high molecular polymer ac- -
cording to claim 1, which is produced by removing by
extraction of water-soluble low molecular compounds
from a biodegradable high molecular polymer contain-
ing not less than 0.01 mole of water-soluble low molecu-
lar compounds per 100 grams thereof, as calculated on
the assumption that each of said compounds is 8 mono-
basic acid, using water or a mixture of water and an
organic solvent readlly soluble in water.

. -

® % & @
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