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[N THE UNITED STATES DISTRICT COURT FOR THE
DISTRICT OF NEW JERSEY

SCHERING CORPORATION,
Plaintiff,
V.
APOTEX INC. and APOTEX CORP.,

Detfendants.

)
)
)
)
)
)
)
)
)
)

Civil Action No.

COMPLAINT FOR PATENT INFRINGEMENT

For its complaint, Plaintiff Schering Corporation alleges as follows:
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PARTIES

1. Schering Corporation (“Schering”) is a New Jersey corporation with its principal
place of business at 3070 US Highway 22, Branchburg, New Jersey 08876.

2. On information and belief, Defendant Apotex Inc. (“Apotex™) is a Canadian
company with offices at 150 Signet Drive, Toronto, Canada M9L 1T9.

3. On information and belief, Defendant Apotex Corp. (“Apotex USA”) regularly
transacts business in New Jersey and is a Delaware corporation with its principal place of
business at 2400 North Commerce Parkway, Suite 400, Weston, Florida 33326.

4, On information and belief, Apotex USA is the United States subsidiary of Apotex.

5, On information and belief, Apotex conducts business operations in the United

States, including in the State of New Jersey, through Apotex USA.

JURISDICTION ANB VENUE

6. This action arises under the Patent Statute of the United States of America, Title
35, United States Code, and jurisdiction is founded on Title 28, United States Code §§ 1331 and
1338(a).

7. This Court has personal jurisdiction over Apotex because Apotex has maintained
continuous and systematic contacts with the State of New Jersey.

8. Apotex has previously submitted to the jurisdiction of this Court in several cases
.and has previously availed itself of the District of New Jersey by filing suit in this jurisdiction
and by asserting counterclaims in otherl civil actions initiated i:n this jurisdiction.

9. On information and belief, generic drug products developed and manufactured by

Apotex and approved by the FDA are for sale and are sold in the State of New Jersey.

#1461146 vi

105686-67911



Case 3:09-cv-06373-GEB -TJB Document 1 Filed 12/18/09 Page 3 of 45 PagelD: 3

10. This Court has personal jurisdiction over Apotex USA because Apotex USA has
maintained continuous and systematic contacts with the State of New Jersey.

1.  Apotex USA has previously submitted to the jurisdiction of this Court in several
cases and has previously availed itself of the District of New Jersey by filing suit in ;Lhis
jurisdiction and by asserting counterclaims in other civil actions initiated in this jurisdiction.

12.  On information and belief, Apotex USA markets and sells drug products in the
United States manufactured by Apotex, following any FDA approval. Apotex USA markets and
sells such drugs products in this judicial District and has registered as a wholesaler with the New
Jersey Department of Health and Senior Services.

13.  Apotex USA’s acts and continuous contacts with the State of New Jersey, as an

agent for Apotex, are also attributable to Apotex for jurisdictional purposes.

14, For all the reasons set forth above, this Court has personal jurisdiction over
Apotex and Apotex USA.
15.  Venue is proper in this Court for this action under at least Title 29, United States

Code § 1391(b) ad (¢).

BACKGROUND

16. On November 17, 1998, United States Letters Patent No. 5,837,699 (the 699
patent), entitled USE OF MOMETASONE FUROATE FOR TREATING UPPER AIRWAY
PASSAGE DISEASES, duly and legally issued to Joel A. Sequeira, Francis M. Cuss, Keith B.
Nolop, Imtiaz A. Chaudry, Nagamani Nagabhushan, James E. Patrick, and Mitchell Cayen. The
*699 patent is currently scheduled to expire on January 27, 2014. The 699 patent discloses and

claims novel pharmaceutical compositions of mometasone furoate, as well as novel methods for
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treating diseases of the upper airway passages, including allergic or nonallergic rhinitis, with
these compositions. A copy of the 699 patent is attached to this Complaint as Exhibit 1. -

17.  On October 3, 2000, United States Letters Patent No. 6,127,353 (the "353 patent),
entitled MOMETASONE FUROATE MONOHYDRATE, PROCESS FOR MAKING SAME
AND PHARMACEUTICAL COMPOSITIONS, duly and legally issued to Pui-Ho Yen, Charles
Eckhart, Teresa Etlinger, and Nancy Levine. The 353 patent is currently scheduled to expire on
October 3, 2017, The 353 patent discloses and claims novel form(s) of mometasone furoate
monohydrate (also designated 9,21 -dichloro-16a-methyl-1,4-pregnadiene-118,170-diol-3,20-
dione-17-(2"-furoate) monohydrate) and novel pharmaceutical compositions thereof. A copy of
the *353 patent is attached to this Complaint as Exhibit 2.

18.  On April 20, 2004, United States Letters Patent No. 6,723,713 (the *713 patent),
entitled USE OF MOMETASONE FUROATE FOR TREATING UPPER AIRWAY PASSAGE
DISEASES, duly and legally issued to Joel A. Sequeira, Francis M. Cuss, Keith B. Nolop, Imtiaz
A. Chaudry, Nagamani Nagabhushan, James E. Patrick, and Mitchell Cayen. The *713 patent is
currently scheduled to expire on January 27, 2014. 'The "713 patent discloses and claims novel
pharmaceutical compositions of mometasone furoate, as well as novel methods for treating
discases of the upper airway passages, including allergic rhinitis, with these compositions. A
copy of the 7713 patent is attached to this Complaint as Exhibit 3.

19.  Schering is the owner through assignment of the *699, *353, and "713 patents, and
Schering-Plough Corporation is the owner of an approved New Drug Application for
mometasone furoate monohydrate metered nasal spray (NDA No. 20-762) that is sold under the

@®
. trademark Nasonex™.
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20.  Schering’s Nasonex” nasal spray is extremely successful and is widely used in
New Jersey, the United States, and throughout the world to freat diseases of the upper airways,
including allergic and nonallergic rhinitis.

21.  The publication Approved Drug Products with Therapeutic Equivalence
Evaluations (the “Orange Book™) identifies drug products approved on the basis of safety and
effectiveness by the United States Food and Drug Administration (FDA) under the Federal Food,
Drug, and Cosmetic Act (FFDCA).. Schering has listed the *699, *353, and *713 patents in the
Orange Book as coverihg its Nasonex® nasal spray.

22, On information and belief, Apotex has filed an Abbreviated New Drug
Application with the FDA for generic mometasone furoate nasal spray, 50 mecg (ANDA No. 91-
161). Apotex’s ANDA No. 91-161 allegedly contains a certification under Title 21, United
States Code § 355()(2)}A)(viD)(IV) and Title 21, Code of Federal Regulations, § 314.95, that
each of the '699, 353, and *713 patents are “invalid, unenforéeable, or will not be infringed.”
Notice of that certification, but not the certification, was transmitted to Schering and Schering-
Plough Corporation on or after November 6, 2009, and received by Schering on or after
November 9, 2009.

23.  Apotex has refused to make ANDA No. 91-161 or samples of its proposed
generic copy of Nasonex” nasal spray available to Schering under reasonable conditions that
would allow evaluation before the filing this Complaint,

24.  Upon information and belief, Apotex’s proposed generic copy would contain

mometasone furoate in such a form that would infringe the "353 patent.
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25.  Upon information and belief, Apotex’s proposed generic copy represenis a
composition that is intended to be used in a manner that would infringe the *699 and *713
patents. .

26.  On information and bélief, Apotex filed ANDA No. 91-161 because both Apotex
and its U.S. subsidiary, Apotex USA, seek to enter the lucrative intranasal mometasone furoate
market that Nasonex® nasal spray has created with its beneficial and advantageous treatments for
diseases of the upper airways, including allergic and nonallergic rhinitis.

27. On information and belief, Apotex USA actively and knowingly aided and abetted
Apotex’s filing of ANDA No. 91-161 and would be involved in any manufacturing, marketing,
sale, and/or distribution of Apotex’s proposed generic copies of Nasonex” nasal spray in the
United States.

COUNT I

28.  Fach of the preceding paragraphs 1 -- 27 is incorporated as if fully set forth herein.

29, On information and belief, Apotex filed ANDA No. 91-161 to obtain approval
under the FFDCA to engage in the commercial manufacture, use, or sale of a drug product the
use of which is claimed in the 699 patent, before the expiration of the 699 patent. On
information and belief, Apotex has committed an act of infringement under 35 US.C. §
271(e)2)A).

30. On information and belief, when Apotex filed ANDA No. 91-161 seeking
approval to market generic mometasone furoate nasal spray before the expiration of the "699
patent, Apotex was aware of the existence of the 7699 patent and that the filing of ANDA No.

91-161 constituted an act of infringement of that patent.
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31, On iﬁformation and belief, Apotex acted without a reasonable basis for a good

faith belief that it would not be liable for infringing the "699 patent.
COUNT II

32, Fach of the preceding paragraphs 1 — 27 is incorporated as if fully set forth herein.

33, On information and belief, when Apotex USA actively and knowingly aided and
abetted Apotex with its drafting and/or filing of ANDA No. 91-161, Apotex USA was aware of
the *699 patent and knew that Apotex’s filing of ANDA No. 91-161 constituted an act of
infringement.

34 On information and belief, Apotex USA has committed an act of infringement
under 35 U.S.C. § 271(b).

15, On information and belief, Apotex USA acted without a reasonable basis for a
good faith belief that it would not be liable for infringing the "699 patent.

COUNT 111

36.  Each of the preceding paragraphs 1 — 27 is incorporated as if fully set forth herein.

37 On information and belief, Apotex filed ANDA No. 91-161 to obtain approval
under the FFDCA to engage in the commercial manufacture, use, or sale 01’2-1 drug product which
is claimed in the *353 patent, before the expiration of the *353 patent. On information and belief,
Apotex has committed an act of infringement under 35 U.S.C. § 271(e}2)(A).

38 On information and belief, when Apotex filed ANDA No. 91-161 seeking
approval to market generic mometasone furoate nasal spray before the expiration of the "353 |
patent, Apotex was aware of the existence of the *3573 patent and that the filing of ANDA No.

91-161 constituted an act of infringement of that patent.
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39 On information and belief, Apotex acted without a reasonable basis for a good

faith belief that it would not be liable for infringing the 353 patent.
COUNT IV

40.  Fach of the preceding paragraphs 1 — 27 and 32 - 35 is incorporated as if fully set
forth herein.

41, On information and belief, when Apotex USA actively and knowingly aided and
abetted Apotex with its drafting and/or filing of ANDA No. 91-161, Apotex USA was aware of
the °353 patent and knew that Apotex’s filing of ANDA No. 91-161 constituted an act of
infringement.

42, On information and belief, Apotex USA has committed an act of infringement
under 35 U.S.C. § 271(Db).

43. On information and belief, Apotex USA acted without a reasonable basis for a
good faith belief that it would not be liable for infringing the *353 patent.

COUNT Y

44.  Each of the preceding paragraphs 1 — 27 is incorporated as if fully set forth herein.

45, On information and belief, Apotex filed ANDA No. 91-161 to obtain approval
under the FFDCA to engage in the commercial manufacture, use, or sale of a drug product the
use of which is claimed in the *713 patent, before the expiration of the '713 patent. On
information and belief, Apotex has commitied an act of infringement under 35 US.C. §
271e)(2)(A).

46. On information and belief, when Apotex filed ANDA No. 91-161 seeking

approval to market generic mometasone furoate nasal spray before the expiration of the "713
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patent, Apotex was aware of the existence of the "713 patent and that the filing of ANDA No.
91-161 constituted an act of infringement of that patent.

47, On information and belief, Apotex acted without a reasonable basis for a good

faith belief that it would not be liable for infringing the 713 patent.
COUNT VI

48.  Fach of the preceding paragraphs ! — 27 and 40 — 43 is incorporated as if fully set
forth herein.

49,  On information and belief, when Apotex USA actively and knowingly aided and
abetted Apotex with its drafting and/or filing of ANDA No. 91-161, Apotex USA was aware of
the '713 patent and knew that Apotex’s filing of ANDA No. 91-161 constituted an act of
infringement.

50.  On information and belief, Apotex USA has committed an act of infringement
under 35 U.S.C. § 271(b).

51. On information and belief, Apotex USA acted without a reasonable basis for a
good faith belief that it would not be liable for infringing the *713 patent.

REQUESTED RELIEF

WHEREFORE, Plaintiff Schering respectfully seeks the following relief:

a. That judgment be entered that Defendant Apotex has infringed the *699,
*353, and *713 patents by submitting ANDA No. 91-161;

b. That judgment be entered that Defendant Apotex USA has infringed the
"699, 353, and 713 patents through actively and knowingly aiding and abetiing Apotex’s

drafting and/or filing of ANDA 91-161;
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C. That a permanent injunction be issued under 35 US.C. § 27l(e)
restraining or enjoining Defendants Apotex and Apotex USA, their officers, agents or attorneys
or 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 United
States, of any chemical entity, therapeutic composition, and/or method of use covered by the
*699, *353, and '713 patents for the full terms thereof, including the applicable pediatric
exclusivities, and from inducing or contributing to such activities;

d. That an order be issued under 35 U.S.C. § 271(e)(4)A) that the effective
date of any approval of ANDA No. 91-161 be a date which is not earlier than the expiration date
of the last to expire of the asserted patents, including the applicable pediatric exclusivity;

e. That this is an exceptional case under 35 U.S.C.§ 285 and that judgment
be entered for costs and reasonable attorey fees to be awarded to Schering; and

£ That this Court award such other and further relief as the Couﬁ may deem

proper and just under the circumstances.

Dated: December 18, 2009 Respectfully submitted,

GIBBONS P.C.

One Gateway Center

Newark, New Jersey 07102-5310
Phone: (973) 596-4500
Facsimile: (973) 639-6235

By: s/ Sheila F. McShane
Sheifa F. McShane
smeshane(@gibbonslaw.com
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Nicolas G. Barzoukas
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United States Patent |9
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US0058376599

(113 Patent Number: 5,837,699
Sequeira et al. 451 Date of Patent: Nowv, 17, 1998
.[541 USE OF MOMETASONE FUROATE FOR WO 92/04365  3/1992 WIPO .
TREATING UPPER AIRWAY PASSAGE WO 92/06706  4/1992 WIPO .
DISEASES OTHER PUBLICATIONS
[751 Inventors: Joel A. Sequeira, Scotch Plains; PR Newswire, Nov. 30, 1988, 4 pages.
Francis M. Cuss, Basking Ridge, H. J. Lee et al., “Anti-Inflammatory Steroids: Research
Keith B. Nolop, Millburn; Imtiaz A. Trends and New Compounds,” Drugs Today, vol. 25, pp.
Chaudry, North Caldwell; Nagamani 577588, 1989,
Nagabhushan, Parsippany; James E. Business Wire, Nov. 14, 1990, 5 pages.
Patrick, Belle Meade; Mitchell Cayen, Predicasts Marketletter, Mar. 30, 1992, 3 pages.
Bedminster, all of N.1. L. M. Richards et al,, “Novel Sieroid-Based Inhibitors of
Lung Inflammation,” Clinical and Experimental Allergy,
[73] Assignee: Schering Corporation, Kenilworth, vob, 22, pp. 432-439, 1992.
NJ. C. J. Wang et al,, “A Sensitive Enzyme Immunoassay (EIA)
for Quantilation of Mometasone Furcate (SCH 32088}
{211 Appl No. 821,135 Dirsctly in Biological Fluids,” Abstract 2119, FASEB.J., vol.
6, No. 4, p. A1302, 1992.
[22] Filed: Mar. 20, 1997 C~J. Wang ¢t al., “A Competitive Enzyme Immunoassay for
P the Direct Determination of Mometasone TFuroate (SCH
Related U.S. Application Data 32088) in Human Plasma,” Journal of Pharmaceutical and
; e ; - G
[63] Continuation of Ser. No. 701,536, Aug. 22, 1896, aban- Blm;;e‘fjm“{nalffﬁ; V(}l\.‘lhﬂ, pp 47; 4;9,’1,193,2'{4 i
doned, which is a continuation of Sex. No. 376,506, Jan. 23, D' et TovacE, y Asthmatics Nee au, merLcar
1995, abandoned, which is a continuation-in-pat of Ser, No. Druggist, pp. 24-27, Aug. 1994.
188,372, Jmlij. 27, 1994, abandongd, andda coniin}]}at?n of M. Drouin et al., “Once Daily Mometasone Furoate Aque-
Ser. No. 700,664, Aug. 22, 1996, abandoned, which Is & Tags ie ne Tffects ; i . .
continnation of Ser. No. 444,582, May 19, 1095, abandcned, ous _I\ as?dl Sp.ray i as EHEC[IYC s TWICE? Daily B(i‘c,l{)m(?ﬂ‘ld.
 which is a continuation of Ser. Mo. 376,306, Jon. 23, 1995, sone Dipropionate for Treating Perennial Allergic Rhiniiis
abandoned. Patients,” Annals of Aliergy, Asthma & Immurology, vol. 77,
s ‘ ) pp. 133160, 1996.
[51'3 Int. C]' s AGTEG 31/56" AGLK 31/58 Lee ef al. “Anti-~inflammatory steroids: Research treads and
{52] B8 Ch o 514!169, 51471725 :1144"};&?2,' new CO]H}')DHII(]S.” D?‘MgS Of Todﬂy, 25(9)57’%*588, 1989,
(58] Field of Search ... 514/169, 172,  Primary Examiner—S, Mark Clardy
514/175, 182 Atlorney, Agent, or Firm—Thomas D). Hoffmen, Robert A.
Franks
[5()! Retferences Cited E57] ABSTRACT
US. PATENT DOCUMENTS The administration of acrosolize particles of momictasone
4,472,393 91984 SRApIIo mimrcommmmenenn 424/243 furcate in the form of dry powders, solutions, or aqueous

{1518 600 12/1992

FOREIGN PATENT DOCUMENTS

2062854 . /1992  Canada .

European Pat. Off. .

suspension for treating corticosteroid-respogsive diseases of
the surfaces of upper and/or lower airway passages and/or
lungs, &.g., allergic thinitis and asthma is disclosed.

0518 601 Al 12/1992 Faropean Pat. Off. . 21 Claims, 1 Drawing Sheet
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USE OF MOMETASONE FUROGATE FOR
TREATING UPPER AIRWAY PASSAGE
DISEASES

CROSS-REFERENCE TC RELATED
APPLICATIONS

This application is a continuation of Ser. No, 08/701,536
filed Aug. 22, 1996, abandoned, which is a continualion of
Ser, No. (08/376,506 filed Tan, 23, 1995 and now abandoned,
which is & continuation-in-part of Ser. No. (8/188,372 filed
Tan. 27, 1994 and now abandoned, and this application is
also a continuation of Ser. No. 08/700,604 filed Aug. 22,
1008 and now abandoned, which is a continuation of Ser.
No. 08/444,582 filed May 19, 1995 and now sbandoned,
which itself is & continuation of said Ser. No. 08/376,506
filed Jan. 23, 1995, abandoned.

INTRODUCTION TO THE INVENTION

This invention relates to the treating of corticosteroid-
responsive diseases of the upper and lower airway passages
and lungs, such as asthma, by orally or intranasally admin-
istering fo said passages and lungs an amount of momela-
sone Turoate effective for treating such diseases while mini-
mizing systemic absorption and side effects associated with
such systesnic sbsorption.

Memetasone furoate is a-corlicosieroid approved for
topical dermatologic use to treat inflammatory and/or pru-
ritic manifestations of corticosteroid-responsive dermatoscs.

The compound may be prepared in accordance with the

procedures disclosed in U.S. Pat, Nos. 4,472,393, 4,731,447,
and 4,873,335, which U.S. Patents are hereby incorporated
by reference.

Certain corticosteroids, e.g., beclomethasone dipropi-
opale are commercially available for the trealment of dis-
cases of airway passages and lungs such as rhinitis and
bronchial asthma. However, the art teaches that not every
corticosteroid having topical anti-inflammatory activity is
active in treating thinitis and/or asthma. Furthermore, cven
though a topically active corticosteroid may exbibit activity
in treating bronchial asthma, the long term use of such
steroids has been Hmiled by the cccumence of serious
syslemic side-effects, including hypothalamic-pituitary-
adrenal (HPA) axis suppression. The introduction of lopi-
cally active steriods administered by metered-dose inhala-
tion has greatly reduced but not eliminated the detrimental
system side-effects of steroid therapy im the treatment of
asthma. Unfortunately, however, a large portion of an
inhaled cotticosteried dose is swallowed by the patient,
Since certain corticostercids are readily bicavailable, the
swallowed portion of the dose may reach the systemic
circutation through the gastro-intestinal tract and may cause
unwanted systemic side-effects. Some corticosteroids cur-
rently approved for treating asthma have sysiemic bioavail-
abilily after oral ingestion of greater than 10% {budesonide)
or even 20% (tramcinolone acetonide and flunisolide) of the
inhalation dose, Thus, a topically active steroid which s not
readify bicavailable would provide a therapeutic advantage
over other topically active corticostercids that are more
systematically bioavailable and it would also be supsrior Lo
any corticosteroid orally administered by the oral swaliow-
ing of, for example, a solution, 1ablet or capsule.

Discavering an effective corticosteroid for treating dis-
cases such as asthma with low systemic side-effects is
unpredictable. For example, the corticosteroid lipredane
exhibited not only good initial anti-inflammatory activity
againsi asthma bul also low systemic side effects. However,
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development of tipredane for treating asthma has been
disconiimied because clinical trials have not demonsirated a
Tevel of cfficacy in treating asthma which would be consid-
sred therapeutically useful. It bas recently been disclosed
{hat butixocorl propionate, another potent topical anti-
inflammatory corticosteroid having reportedly low systemic
side~effects is under development (Phase H) for treating
chronic bronchial asthma. While the clinical results cur-
rently available from the Phase Il studies show butiocort
propionate has some cificacy, it remains to be seen it the
efficacy in treating asthma will be sufficient to justify
continuing the clinical development.

Thus, it would be desirable to find a corticosteroid which
is therapeutically effective in treating disease of the airway
passages and lungs such as asthma and which also exhibits
low bioavailability and low systemic side-cffects when it is
administered intra-nasally or by oral inhalation.

SUMMARY OF THE INVENTION

The present invention provides a method of teating a
corticosteroid-responsive disease of the upper or lower
airway passages and/or of the lungs in patients afflicted with
said disease, which comprises administering once-a-day to
said passages or lungs of said patients a substantiaily non-
systematically bio-available amount of asrosclized particies
of mometasone furcate effective for treating said disease.

In a preferred aspect of the present invention, there is
provided a method of reating allergic ot non-allergic rhinitis
in patients affliced with said rhinitis which comprises
administering once-a-day ta the surfaces of the upper airway
passages of said patients an amount of acrosolized particles
of mometasone furoate cffective to maximize treating said
rhinitis in the upper airway passages while simultaneously
substantially minimizing systemic absorption thereof.

In another preferred aspect of the present invention, there
is provided a method of treating aliergic and/or inflamma-
tory diseases of (ke lower airway passages and/or lungs in
patieats afflicted with at least one of said diseases which
comprises administering once-a-day via oral ishalation to
the surfaces of the wpper and lower airway passages of said
patients an amounl of acrosolized particles of mometasone
furoate effective to maximize topically treating said allergic
andjor inflammatory disease in the lower airway passage
and/or lungs while simultencously substantially minimizing
the systemic absorption thereof.

The present invention also provides & method of produc-
ing a rapid onset of action in treating asthma in a patient
affiicted with asthma which comprises administering via oral
inhalation to the surfaces of the lower airway passages and
lungs of the patient an amount of aerosolized particles of
mometasone furoate efeciive to produce a rapid onset of
action in treating asthma while simultaneousty substantially
minimizing systemic absorpiion thereof.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 graphically illustrates the variation wilh time
{measured in hours) of the plasma concentrations of total
radioactivity {measured in ng-eg/mL) following administra-
tion of tritfum-labelled mometasone furoate by various
formulations and routes of administration to male volun-
weers. The curve plotted with the darkened circles (@)
represents the variations of plasma concentrations with time
after administration of radio-labelled drug by oral suspen-
sion; the curve plotied with open circles (o) represents the
variation of plasma concentrations with lime afler adminis-
tation of drug by nasal spray; the curve plotled wilh the
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darkened squares (M) represents the variation of plasma
conceatrations with time after administration by a meiered
dose inhaler; the curve plotied with the apen squares ((3)
represent he variation of plasma concentrations with fime
after administration of drug by Gentlehaler; the curve plot-
ted with the darkened triangles (4) represcnts 1he veriation
of plasma concentrations with time after administration of
drug by the intravenous route and the curve plotted with the
oper trizngles (A) represent the variations of plasma con-
confration with time after administration of the radio-
labelled drug via oral solution, See Tables in Resulls section
hereinafter.
DETAILED DESCRIPTION OF THE

INVENTION AND OF THE PREFERRED
EMBODIMENTS

Altheugh corticosteroids have been effective in treating
airway passage discases such as asthma, such treating with
corficosteroids may often cause systemic side-cffects such as
suppression of hypothalamic-pituitary-edrenocortical
(“HPA™) axis funclicn by reducing corlicot {ACTH}
production, which in turn leads to 4 reduced cortisol secre-
tion by the adrenal gland.

We have surprisingly discovered that mometasone furoate
exhibils superior anli-inflammatory effects i treating air-
way passage diseases such as asthma and allergic rhinitis by
acting on surfaces of the upper and lower airways passages
and lungs while having a substantiaily minimum systemic
effect. The substantizl minimization of the systemic effect of

mometasons feroate administered intranasally or by oral

inhalation has been measured by High Performance Liquid
Chromatography (HPLC) metabolite profiling of plasma
cadinactivity of mometasone furoate, its substantially com-
pleie (»98%) first-pass metabolism in the iver and by a
minimal reduction in cortisol seeretion levels.

Wien mometasone furcate is administered orally (ie.
swallowed as an oral suspension) or by oral or pasal
inhalation, there is a substantial absence of absorption
systemically into the bloodstream of mometasone {uroaje
ic., there is essentially no parcat drug {stbstantially less
than 1% of momelasone furoate) which reaches the blood-
stream from the gastro-intestinal tract. Any momelasone
furoate found in the bloodstream after it has been adminis-
lered by oral or nasal inhafation has already passed through
the lungs and/or airway passage tissue, Therefore, there isno
swasted”drug (Le., drug that reaches the relevant lissue in
the fangs and/or airways oaly via the bloodsiream). Thus,
mometasone furoate is an ideal drug for treating diseases of
tho airway passages and lungs such as asthma and allergic
rhinitis.

Administering mometasene furoate.to the swrfaces of the
airways of asthmatie patients will maximize the therapeutic
index. The term “therapeutic iadex”, as used herein, means
the ratio of locai efficacy to systemic safety. The local
efficacy in asthma of corlicosteroids such as mometasone
furoate is assessod by measurement of luag function and
reduction in frequency and severity of symploms. Systemic
safely of such cortisteroids is usually measured by HPA-axis
function; other measures of systemic effect include, for
example, growth suppression, bone deasity, and skin thick-
ness measurements.

In addition to the superb safety profile exhibited by
mometasone furoate administered to patients with asthma
and allergic rhinitis in accordance with the present
invention, mometascne furoate also exhibits an unexpecied
higher level of efficacy in treating asthma and zllergic
rhinitis than the superb safety profile would suggest.
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The term “rapid onset of action in treating asthma in
patients afflicted with asthma” as used herein means that
there is a significant clinically meaningful improvement in
the pulmonary function of asthma patients willie 7, 3 and
even 1 day(s) of the initial administration of mometasone
furpate in accordance with the present investion. These
unexpected results were obtained in a placebo-controlled,
parailel group Phase T study of safety and pilot efficacy
wherein mometasone furoate was administered by a metered
dose inhaler twice daily to forty-eight patieats with mild
asthma (12 patients in each treatment group). The threc
groups of patients treated with mometasone furoale exhib-
ited clinically meaningful increases in pulmonary [unction
as measured by improvements in the forced expiratory
volume in one second (FEV,)."

These increases in FEV, are unexpectedly superior even
though mometasone furoate exhibits a superb safety profile.
Furthermore, one would not predict the increases based on
the known climical data for other corlicosteroids available
for treating asthma.

The term “corticosteroid-responsive disease of the airway
passage ways and fungs” as used herein means those
allergic, non-allergic and/or inflammatory diseases of the
upper or lower airway passages or of the lungs which are
treatable by administering corticosteroids such as mometa-
sone furoate. Typical corticosteroid-responsive diseases
inchude asthma, allergic and non-allergic rhinitis as well as
son-malignant proliferative and inflammatory discases of
the airways passages and lungs.

The term “asthma” as used herein includes any asthmatic
condition marked by recurrent attacks of paroxysmal dysp-
nea (l.e., “reversible obstructive airway passage disease™)
with wheezing duc to spasmodic contraction of the broncii
(so calied “bronchospasm”). Asthmatic conditions which
wmay be treated or even prevented in accordance with this
invention include allergic asthma and broachial allergy
characierized by manifestations in sensitized persons pro-
voked hy a variety of factors including excreise, cspecially
vigorous exercise (“exercise-induced bronchospasm™), irri-
tant particles {pollen, dust, cotion, cal dander) as well as
mild to moderate asthma, chronic asthma, severe chronic
asthma, severe and unstable asthma, nocturnal asthma, aod
psychologic stresses. The methods of this invention are
particulariy useful in preventing the onset of asthma in
marmmals e.g., humans afflicted wish reversible obstructive
discase of the lower airway passages and lungs as well as
exercise-induced bronchospasm.

The methods of this invention are also useful in treating
allesgic and non-allergic rhinitis as well as non-malignant
proliferative and/or inflammatory disease of the airway
passages and lungs.

The term “allergic chinitis” as used herein means any
allergic reaction of the nasal mucosa and includes hay fever
(seasonal allergic rhinitis) and perennial rhinitis (pon-
seasonal allergic rhinitis) which are characlerized by sea-
sonal or perennial sneezing, rhinorrhea, nasal congestion,
pruritis and eye ifching, redness and tearing.

The term “ron-allergic rhinitis” as used herein means
cosinophilic nonatlergic rhinitis which is found in paticats
wilh negalive skin tests and those who have numerous
eosinophils in their nasal secretions.

The term “non-malignant prolifertive and/or inflamma-
tory disease” as used herein in reference to the pulmonary
systermn means one or more of (1) alveolitis, such as exlrinsic
allergic alveolitis, and drug toxicity such as cavsed by, e.g.
cytotoxic and/or alkylating agents; (2) vasculitis such as
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Wegener's granulomatosis, allergic granulomatosis, pulmo-
nary hemangiomatosis and idiopathic pulmonary tibrosis,
chronic eosinophilic pneumonia, eosinophilic granuloma
and sarcoidoses.

The mometasone furoate administered, for example, by
oral inhalation or intranasally to treat discase of the lower
and/or upper airway passages and/or lungs may be used as
monotherapy or as adjuvant therapy with for example cro-
molyn sodium or nedocromil sedium (available from
Fisons); immunosuppressive agents such as methotrexate
sodium {available from Astra Pharmaceutical Products,
Inc.), oral gold, or cyclosporine A (available from Sandoz
under the SANDIMMUNE® tradename); bronchedilators
such gs albuterol (available from Schering Corporation
under the PROVENTIL® tradename) or theophyiline
{available from Key Pharmaceuticals of Schering Corpora-
tion under the Theo-Dur® tradename),

The devices found useful for providing measured sub-
stantially non-systematically bicavailable amounts of aero-
solized momelasone furoate or acrosolized pharmaceutical
compositions thereof for delivery to the oral airway passages
and lungs by oral inhalation or intranasally by inhalaticn
include pressurized melered-dose inhalers (“MDI”) which
deliver aerosolized particies suspendad in chlorofluerocar-
bon propellants such as CFC-11, CFC-1Z, or the son-
chiorofluorocarbops or alternate propellants such as the
fuorocarbons, HEC-124A or HFC-227 with or without
surfactants and suitable bridging agents; dry-powder inhal-
ers either breath activated or delivered by air or gas pressure

such as the dry-powder inhaler disclosed in the Schering :

Corporation International Patent Application Na. PCT/
U892/05225, published 7 Jan,, 1993 as well &s the TUR-
BUHALER™ (available from Asira Pharmaceutical
Products, Inc.) or the ROTAHALER™ (available from
Allen & Hanburys) which may be used to deliver the
acrosolized momelasone furoate as a fnely mitled powder in
large aggregates citker alone or in combination with some
pharmaceutically acceptable carrier e.g. lactose; and nebu-
lizers. The inhalation of acrosolized drugs by use of nebu-
lizers and metered-dose inhalers such as used fo deliver
VANCENASE® (brand of beclomethasone dipropionate)
inhalation aerosol {available from Schering Corporation,
Keniiworth, N.J. ) is disclosed in Remington’s Pharmaceu-
tical Sciences, Mack Publishing Co. Easton, Pa., 15th Ed.
Chapter 99, pages 1910-1912.

Mometasone furoate may be also administered in specific,
measured amounts in the form of an aqueous suspension by
usc of a pumnp spray botile such as the botlles used to defiver
VANCENASE AQ® Nasal Spray as well as the spray boltle
disclosed in the Schering Corporation Industrial Design
Deposit DM/026304, registered by the Hague Union on Jus.
1, 1993 (each are available from Schering Corporation). The
aquecus suspension composilions of the present invenlion
may be prepared by admixing mometasone furcale or
mometasone furoate monchydrate (preferably mometasone
furoate monohydrate) with water and other pharmaceuti-
cally acceptable excipients. Sec International Application
No. PCT/US91/06249 especially Examples 15 for prepa-
ration of mometasone furoale monohydrate and aqueous
suspensions containing same. The aqueous suspensions of
the invention may contain from about 0.01 to 10.0 mg,
preferably 0.1 10 10.0 mg of mometasone furoate monohy-
drate per gram of suspension. The aqueous suspension
compesitions according te the present invention may

~contain, inter alia, water, auxiliaries and/or ene or more of
the excipients, such as: sugpending agents, ¢ g., microcrys-
talline cellulose, sodium carboxymethylceliulose,
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hydroxpropyl-meilyl cclluiose; bumectants, e.g. glycerin
and propylene glycol; acids, bases or buffer subslances for
adjusting the pH, e.g., ciiric acid, sodium citrate, phosphoric
acid, sodium phospate as well as mixtures of citrate and
phosphate buffers; surfactants, e.g. Polysorbate 80; and
antimicrobial preservatives, e.g., benzalkonium chloride,
phenyiethy! aleohol and potassivm sorbate.

Based on the judgment of the altending clinicien, the
amount of momelasone furoate administered and the treat-
menl regimen used will, of course, be dependent on the age,
sex and medical history of the patfent being treated, the
severity of the specific asthmatic or non-maligrant pulmo-
nary disease condition and the tolerance of patient to the
treatment regimen as evidenced by Jocal toxicity (e.g., nasal
irritation and/or bleeding) and by systemic side-effects (e.g.
cortisol level), Cortisol (alse referred to as hydrocoriisone)
is the major natural ghicocorticosteroid elaborated by the
adrenal cortex.

For the treatment of allergic, non-allergic rhinitis and/or
inflammatory discases of the upper or lower airway passages
o (reat for example asthma or alfergic or non-allergic
rhiniiis, the substantially non-systematically bioavailable
amount of mometasone furoate which may b administered as
an aqueous suspension or dry powder is in the range of about
10 10 3000 micrograms {“meg"/day, 10 to 4000 meg/day, 1G
to 2000 megiay, 25-1000 megfday, 25 to 400 meg/day,
25200 meg/day, 25-100 meg/day or 25-50 meg/day in
single or divided doses.

In treating allergic and non-allergic rhinitis, the aqueous
suspension of mometlasone furoate may be administered
intranasally by inserting an appropriate device (such as the
pump spray bottie used to deliver Vancenase AQ® Nasal
Spray as well as the spray bottle disclosed in the Schering
Corporation Industrial Design Deposit DM/026304 regis-
tered Tun. 1, 1993) into each nostril. Active drug is then
expelied (nasal spray device) or could be pasally inhaled
(sniffed) as a powder. Efficacy is generally assessed in a
double blind fashion by a reduction in nasal symploms {e.g.,
sneezing, itching, congestion, and discharge). Other objec-
live measurements (e.g., nasal peak flow and resistance) can
be used as supportive indices of efflcacy.

For treatment of allergic and/or inflammatory discases of
the lower airways and fung paresichyma especially diseases
such as asthma, chronic obstructive pulmonary disease
{“COPD™), granulomatus diseases of the lungs and lower
airway passage, non-malignant proliferative disease of the
lungs e.g., idiopathic puimonary fibrosis, hypersensitivity
pocumonitis and bronchopulmonary dysplasia the following
desage ranges of mometasone furoate may be used: {1) for
meiered dose inhalers with standard CFC or alternate pro-
peilant about 10 to 5800 meg/day or 10 to 4000 mcg/day or
10 1o 2000 meg/day, or 50 o 1000 meg/day or 25 1o 106
megiday, or 25 to 400 meg/day, or 25 to 200 meg/day, or
25-50 meg/day; the preferred dosage range is 50 to 1000
micrograms & day and the prefesred dosages are 25, 106, 200
and 250 moeg, administered in one to four puffs; preferably
one lo three puffs, once-a-day; (2) for the dry powder
inhales—about 10 to 5000 mcg/day or 10-400¢ mcg/day or
10-2000 meg/day or 25-1000 megrday or 25-400 meg/day
or 25-20K mcg/day ar 5200 meg/day or 25-50 meg/day of
aahydrous mometasone furoate; the preferred dosage range
of anhydrous mometzsone furoate in the dry powder inhaler
is 50 to 600 micrograms a day more preferably 164 to 600
meg a day and the preferred dosages are 50, 100, 200 and
250 meg, administered in one to three pufls, once-a-day;
typically the mefered dose inhaler unit will contain 120
doses; (3) for aquecus suspension for inhalatien, the prefer-
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ral dosage ranged from 25 to 800 meg/i00 ub and the
dosages are 25, 50, 100, 125, 150, 175, 200, 225, 250, 300,
400, 500 and 800 meg/100 uL of mometasone furoate in
single or divided doses. The aqueous suspension of mometa-
sone furcate has heen found o be safe and effective in
wreating allergic rhinitis e.g. seasoral allergic rhinits from
25 micrograms up to 1600 micrograms administered once-
a<day; the preferred dosage range is 25-800 micrograms &
day, although no improvement in treatment is typically
found above 400 microgsams a day. The most preferred
dosages are 25, 50 and 100 micrograms administered twice
to each nostril, once-a-day for a total once-a-day dose of
100, 200 znd 400 meg. Typicaily 2—4 suspension of mometa-
sone furoate monchydrate may be placed in a plastic nebu-
Hzer container and the patient would inhale for 2-10 min-
utes. The total dosage placed in such a container would be
in the range of 300-3000 mcg.

In a preferred aspect of this Invention, the anhydrous
mometasone furcate may be admixed with a dry excipient,
for example dry lactose for use in the dry powder inbaler.
The mometasone furoate:dry laciose ratio varies broadly
from 1:19 10 1:0, and prefesably it is 1:19 (o 1:4. Typicalty,
the suitabie anhydious memetasone furoate dosage range is
25 1o 600 micrograms administered once-a-day. The pre-
ferred mometasone furoate dosages for admixtare with dry
laciose are 25, 100, 200 and 250 micrograms which are
administered in one to three puffs a day. The preferred
combined mometasone furoate:lactose dose is 500 micro-
grams for each dose. For example, for the preferred 1:19
ratio, 25 micrograms of anhydrous mometasone turoate are
admixzed with 475 micrograms of anhydrous laciose and for
the preferred 14 ratio, 100 micrograms of anhydrous
mometasone furoate are admixed with 400 micrograms of
aniydrous lactose, to produce the 500 microgram dose of the
mometasone furcate:lactose admixture.

The dosing regimen for lowsy airway diseases such us
asthma will vary from four fimes a day to twice a day to
once-a-day. Once-a-day (such as at 8 am) mainlenance
therapy shoukd be adequate, once control of asthma is
achieved. It is anticipated, however, that the superior thera-
peutic index of mometasone furcate will result in cffective
treatment of patients by once-a-day dosing even at the
injtiation of the methods of this invention.

Far other diseases of the lower airway passages andfor
lungs, dosing is likely 1o be two to four times daily,
preferably two to three times and most preferably once daily,
when adequate control of the discase is achioved.

For any route of adminisiration, divided or single doses
may be used. For example, when a metered dose inhaler is
used to deliver, for example, 500 meg of aerosolized
mometasone furcate, once-a-day, two puffs of 250 meg
woukl mormally be used fo deliver the acrosolized drug.
When a plastic nebulizer container is used to deliver for
example 200 micrograms a day of an aqueous suspension of
mometasane furcate, two squeezes of 50 micrograms into
cach nostril would normally be used to deliver the drug,
When the metered dose inhaler is used to deliver for
example 200 meg of anhydrous momelasone furoate, twe
puffs of 500 micrograms of an admixiure of 100 meg of
mometasone furoate and 400 meg of laciose once-a-day
would normatly be used to deliver the asrosclized drug.

The effectiveness of the methods of this invention can also
be shown cliniczlly in mammals, e.g. bumans being afflicted

with or susceptible 10 a non-malignant proliferative and/or

inflarnmatory disease such as idophathic pulmonary fibrosis
or using patients with inter alia the following entry criteria:
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1. an improved Karnofsky performance status; (2) adequate
pulmonary function for undergoing the required inhalation
treatment salisfactorily as evidenced by (a) an improved
forced expiratory volume (FEV) and (b} an improved foreed
vital capacity (FVC) and (3) no serious systemic infections
and/or fever.

Similar results 1o those achieved in (reating asthma are
expected,

RESULTS

The following is a summary of the cliniczl results
obtained in treating asthma and asthmatic conditions,

Prior to enrollment, all patienis are thoroughly evaluated
via & medical history, physical examination, chest x-ray, an
electrocardiogram and hematologic and blood chemistry
measurements. Pulmonary Tunction including peak expia-
tory flow rate (PEF), forced expiatory velume in one second
(FEV,), and forced vial capacity (FVC) and cortisel levels
may be also measured. Subjective and objective symploms
including the mumber and severity of coughing bouts, short-
ness of breatl, chest tightness and wheezing are normally
assessed,

Several Phase I studies were conducted using mometa-
sone furoate formulated for delivery as a suspension in a
pressuzized mefered dosc inhaler (MDI). In a randonized,
third-party blinded, placebo-controlied rising single-dose
safety and (olerance study, aerosolized mometasone furoate
was administered by 2 metered dose inhaler to eight healthy
male volunteers. Doses were administered at 11 p.m. and
plasma cortisol concentrations were measured during the
following 24-howr period. Compared to placebo, momeéta-
sone furoate doses of 1000 mcg, 2000 meg and 4000 meg
reduced the 24-hour area under the curve plasma cortisol
profile (AUC 0-24) by 13%, 23% and 36%, respectively.
Equivalent doses of beclomethasene dipropionate (BDP)
reduced the AUC 0-24 by 30%, 38% and 65%, respectively.

In a subsequent placebo-controlled, parallel group Phase
I study of safety and pilot efficacy, mometasons furoate was
given by MDI at dose of 500 meg twice daily {“BID™), 1 mg
BID, and 2 mg BID for 28 days to 48 patients with mild
asthma (12 patients per treatment group) or placebo aiso
given BID by MDI Therapy with mometasone furoate was
well tolerated, and all patienis completed the therapy.
Patients treated with 1000 meg of memetasons furoate daify
had values for 8 a.m. plasma cortisol that were similar to
those of patients treated with 2000 meg of mometasone
furoate daily at all time points; there were small decreascs
from Baseline on Days 15 and 21 which were statistically
sigpificant compared to placebo. Patients treated with 4000
ncg of memetasone foroate daily bad greater decreases n
plasma cortisol, which were statistically ditferent from pla-
ceho [rom Day 3 through Day 28. The mean values of
urinary corlisol tended to decrease during the course of the
study for the 2000 meg and 4000 meg groups; the mean
values of urinary cortisot for the 1000 meg group were not
differemt from placeho. With respect o the responses o
ACTH infusions at post-treatment {Day 30), all of the
treatment groups demonstrated significant increases from
Baseline in plasma cortisal both fmmediately after the 8
hour infusion and 24 hours afier the beginning of the
infusion (ie., a normal response). The asthma patients
treated with mometasons furoate in this placebo-controlled
Phase [ study exhibited unexpecied, clinically meaningful
increases in FEV, values that were »15% from Baseline at
a majority of time poims. The mean increases in TLEV,
vajues for the 1 mg/day, 2 mg/day and 4 mgfday treatment
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groups were statisticaily significantly greater than for the
placebo group at every time point from day 3 to day 28. The
1 mg/day treatment group showed a statstically significant,
clinically meaningful improvement in the FEV | value even
on day 1 compared to the FEV, value for the placebo group.

In a recenily completed, randomized, double-blinded
multicenter, Phase 11 study, 393 patients with asthma requir-
ing treatment with inbaled corlicosteroids were randomized
to one of the five treatmen! groups: mometasone {uroate

{MDH 112 meg/day, 400 meg/day or 1000 meg/day, becion- i

ethasone dipropionate (BDP) 336 meg/day, or placebe. All
trestment regimens consisted of BID dosing for 4 weeks.
PROVENTIL inhalation aerasol {albuterc!, USP} was sup-
plied as rescue medication.

EVALUATION OF EFFICACY

Efficacy was evaluated by spirometry and by physician
and patient evaluation of asthma signs and symptoms. The
forced expiratory volume in one sceond (FEV,), foreed vital
capacity (FVC), and forced expiratory flow between 25% to
759% (FEF,s0 s55) were measured at each visit by the
jnvestigator. The peak expiratory flow rate (PEFR) was
measured twice daily (AM and PM) by the patient. FEV, al
exdpoint of treatment (last evaluable visit) was the primary
messure of elcacy. The investigator (at all visits) and the
patient (twice daily) rated wheezing, tightness in chest,
shortness of breath, and cough on a scalfe from ¢ (None) to
6 (Incapacitating). In addition, the investigator rated the
overalt condition of asthma on the same scale at cach visit,

and the patient kept a <diary of the total number of asthma -~

altacks each day, the number of night awakenings due to
asthms, and the total sumbes of puffs of Proventii {protocol-
permilled rescue medication) used. The actual vatue and
changes from Basciine were analyzed for each visil.

Al treatments were well tolerated; most frequently
reported adverse events were dysphomia, pharyagitis, cough
and headache, which were generally mild 1o moderate in
severily, All 4 active treatments were statistically superior $0
placebo at all visits with respect to improvement in FEV,
{p<0.01) compared with the placebo reatment group which
experienced a mean decrease in this variable. ‘The two higher
doses of mometasone furoate were superior to beclometha-
sone dipropionate (BDP) at Days 14, 21 ard 28. At Day 21
amd Day 28, the two higher doses of reometasone foroate
were siguificantly superior to the jow mometasone furoate
dose. Diary a.m. and p.m. PEFR data were similar to FEV,.
During the final week of ireatment, all mometasone furoate
doses were significantly better than 336 mg dose of BDP in
improving a.m. PEFR. Total asthma scorcs, assessment af
overall condilion, and therapeutic response {0 treatment
confirmed superiority of all mometasone furcate doses rela-
tive to placeho, as well as relationships among the active
treatment groups.

Mometasone furoate (intranasally in the form of an aque- s

ous suspension of mometasone [uroate monohydrate) has
been used for treating patients with scasonal allergic rhinjtis.
The term “seasonal allergic rhinitis” as used herein means a
hypersensitivity respense fo seasonai pollens characterized
by inflammation of the nasal mucous membranes, nasal
discharge, sneezing and congestion.

Severa) Phase | studies have been completed using the
aqueous nasal spray suspension formulation of mometasone
furcate monchydrate. I a randomized, third party-blinded,
placebo-controfied rising single-dose safely and tolerance
study, the aqueous nasal spray suspension formulation was
administered io eight healthy male volunieers. Doscs were
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administered at 11 prn, and plasma cortisol concentrations
were measured during the following 24-hour period. Com-
pared to placebo, mometasone furoate ai doses of 1000 meg,
2000 meg, and 4000 meg did ol significanlly affect the
24-hour area under the curve plasma cortisol profile (AUC
0-24).

In & follow-up muliiple dose study, 48 normal male
volunteers were empaneled in a randomized, third party-
blinded, placebo and active-controlled parallel group study.
Tevelve volunteers in cach of four prou received one of the
following treatments for 28 days: A) Iniranasal aqueous
nasal spray suspension formulation of mometasone furoate
monohydrate, 400 meg/day; B) Intranasal aqueous nasal
spray suspension formulation of mometasone feroate
monobydrate, 1600 meg/day; C) Intranasal placebo; 1) Oral
prednisone, 10 mg/day. All treatments were administered as
ance daily dosing in the morning. The mometasone furoate
aqueous nasal spray formulation was well tolerated, and all
patients completed e study. Neither of the 2 doses of the
momelasone furcate aqueocus nasal spray fornmlation were
associated with any changes in cortisol secretion compared
to placebo.

In addition, a single-dose absorption, excretion end
metabolism study using 200 meg of 3H-mometasone furoate
a5 the nasal spray formuiation was conducted in 4 normal
male volunteers. When systemic absorption (based on wri-
nary excretion) was compared to an iniravenously adminis-
tered dose of *H-mometasone furcate, it was 8%. The
plasma concentrations of parent drug could not be deter-
mined by metaboiite profiling because the levels of plasma
radivactivity were below the limit of quantification. These
data are consistent with substantially less than 1% of bio-
availability of mometasons furoate. See Tables 110 2 herein
below, ‘

Tn a dose ranging safety and efficacy study, the mometa-
sone furoale aquecus nasal spray [ormulation at doses of 30
meg/day, 100 megiday, 200 meg/day, 800 meg/day or pla-
cebo was administered 1o 480 patients with seasonal allergic
thimitis for 4 weeks. All treaiments were well tolerated;
results of statistical analysis indicated that all doses of
momelasone furoate were cifective relative to placebo.
These results showed that administration of an aqueous
suspension of mometasone furcale as a nasal spray {0
patients with seasonal allergic rhinitis was effacious, well
iolerated with Little potential for systemic side effects and are
consistent with the low oral bioavaiiability of mometasone
furoate.

The term “rapid onset of action in weating allergic or
scasonal allergic thinitis” as used herein means thal there is
a clinically and statistically sigaificant reduction in the total
nasal symptom score from baseline for seasonal allergic
thinitis patients treated with mometasone furoate nasal spray
with medium onset fo moderate or complete relief af 3 days
(33.9 hours) compared 1o 72 hours for the paticnts treated
with a placebo nasal spray. These results were oblained ina
randomized, double-blind, multicenter, placebo-conimlled,
parallel group study to charac the pericd beiween initiation
of dosing will mometasone [uroate nasal spray and onsel ol
clinical officacy as measured by the lotal nasal symplom
score in symplamatic patients with seasonal allergic rhinitis.
The study lasted 14 days in length. Data from 201 patients
were used for analysis.

A. Clinical Evaluations
1. Seasonal Allergy Rhinitis

a. Signs and symptoms were individually scored by the

patient on the diary card, and by the investigator o designee
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at Screening and Baseline (Day 1), Day 4, Day 8, and Day
15 after treatment.

Signs and Symptoms of Rhinitis

Nagal Nan-Nasal

Masal stullinessicongestion
Rhinorrhea (nasai discharge/
URLY HOSE)

Nasal itching,

Sacezing

Tiehing/buring eyes
Tearing/watering eyes
Reduess of eyes
Iiching of ears or palate

All symptoms (nasal and non-nasaly were rated by the
investigator or designee according to the fellowing scale:

= Nonet
1= Mild:

No signsfeymptoms are evident

Sigasfsymploms are clearly present but minimal
awareness; easily lojerated

Definite awareness ol signa/symptoms which are
hothersome hut tolerable

Sigus/symptorns are hard to tolerale; may cause
interference with activities of daily living and/or
sleeping

2 = Moderate:

3 = Severe:

2. Overall Condition of Seasonal Allergic Rhinitis

e overall condition of rhinitis was evaluated by the
investigalor or designee and patient at lhe same lime as
symptoms, and scored according to the following criteria:

& = None: No signs/symptoms are cvident

1 = Miid: Signsfsymptoms are clearly present but minimal
awareness; casily tolerated

2 = Modgrate: Detinite awareness of signs/symptoms which are
bothersome but tolernble

3 = Severe: Signsfsymptoms are hard to tolerate; may cause

interfercnce with activities of daily kving andfor
sleeping.

In erder to qualify for randomization, a patiest must have
had:
1. Nasal congestion 22 {moderate) at both Screening and
Basline.

2. Total score of the four nasal symptoms Z7 at both
Screening and Bascline.

3. Overall condition 22 (moderate) at both Screening and
Basline.

Al visits after Basline, evaluations included fhe entire
time period since the last visit, up to and including the time
of the current observations.

3, Drug

Hach patient was given a metered nasal pump spray bottle
containing either an aqueous suspension of mometasone
furoate or placebo, Dosing instructions on the botile
informed patient to deliver 2 sprays of drug (mometasone
furoate 50 megfspray) or placebo into each nosiril once-a-
day, each morzing.

4, Clinical Efficacy

1. Parameters

After the Baseline visit, each patient was instructed to
cnter into his/her diary the information about the time of
onset of nasat relief and level of nasal symptom relief as no
relief, slight, moderate, masked, or completc.

At Baseline and each follow-up visit, the physician evalu-
ated the following signs and symptoms of aliergic rhinitis,
scored as O=none, j=mild, Z=moderate, 3=scvere.

2. NASAL SYMPTOMS nasal discharge congestion/

stuffiness sneezing itching

w
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b. TOTAL NASAL SCORE: sum of the 4 indivicual nasal
SCOTES

¢. COMPOSITE TOTAL SCORE: sum of the 8 nasal and

non-nasal scores

The overall condition of rhinitis was also evaluated by
both the physician and patient vsing the same scoring
system.

At each follow-up visit post Bassline, the physician and
patient cvaluated the therapeutic response as 5=00 relief,
4=slight relicf, 3=moderate relief, 2=marked relict,
l=complete relief.

After tiie Basline wisit, each morning and evening the
patient completed a ciary to assess the 8 signs and symptoms
of allergic rhinitis as described above.

RESULTS

The primary officacy results are based on @ survival
analysis of the onset Umes of relief {defined as the first time
patient experienced at least moderate relief of nasal
symptoms) for the mometasone furoate nasal spray and
placebo groups. In this analysis, patients reporting stight or
no relief for the first 3 days after freatment were censored at
Day 3. Also, results from the patient regular diary (by 15-day
average) data were evaluated.

Data from 201 patients were used in the survival analysis.
There were 101 palients in the mometasone furoate nasal
spray group and 100 patients in the placebo group. From the
individual patieat onset diary data, it was found that there
were a total of 24 patients who recorded slight or no relief
{ic. censored) at Day 3 in the mometasone furoate nasal
spray groug as compared to 50 patients in the placebo group
similarly recording slight or no relief (.e. censored).

Survival analysis resulis suggest that mometasone furoate
nasal spray group had a median onset time to relief of 35.9
hours as compared to placebo group’s 72 hours (due to more
censored observations in lhis group). From a plot of the
survival distribution for the twe groups, it was seen that
propertion reporting slight or no relief with increasing
duration (in total hours) in the placebo group was higher
comgpared to the mometasone furoate nasal spray group.
Using a log-rank data showed a statistically significant
difference between the two treatment groups (p-value
<0.001).

Analysis of morning & evening averaged diary data
showed that (for the 15-days average} reduction in the total
nasal symptom score from baseline {or mometasone furoate
nasal spray group was statistically significantly higher than
that for the placebo group.

In o first Phase [ trial of the mometasone furoate dry
powder inhaler (DPD), mometasone furoate-DPE was cnce-
a-day given lo eight normal volunteers in single doses of
400, 800, 1600, 3200 mcg and placebo. Parallel groups of
volunteers received either budesondic dry powder (400, 800,
1600, 3200 mog and placebo) or prednisone (5 mg, 10 mg,
20 mg, 40 mg, or placebo). All doses were administered at
11 p.m., and plasma cortisol levels aver the next 24 howrs
were monitored.

DRUG METABOLISM/CLINICAL
PHARMACOLOGY STUDY

A drug metabolism and clinical pharmacology siudy was
conducted by administering {by variocus roules) tritiurm-
labeted mometasone furoate (“*H-MF”) to 6 groups of 6
pormal male voluntecrs in each group. Blood and urine
samples were collected for measurement of total drug
(including metabolites).
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The objectives of these studies in male volunteers were to
determine the absorption, metabolism and excretion of
3H.labeled mometasone furoate (“*H-MF) following
administration by oral swallow as a solufion and as an
acueous suspension of the monohydrate, by oral inhalation
as a suspension from a standard metered dose inhaler (MDBID)
and from a melered dose inhaler containing a spacer device
{Gentlchaler), by nasal inhalation as an agueous suspension
of the momesasone furoate monohydrate from a nasal spray
unit and by intravenous injection as a sofution.

Population

Thirty-six (n=6 per treaiment group) normal healthy male
valunteers between the ages of 19 and 40 yr. (average 29 yr.)
naving weights in accordance with current acluazial tables
(+10%) were snrolled in these single dose studies. All
subjects were determined to be in good health by their
medical history, physical examinations, clinical and labora-
tory tests.

Study Design

Six voluntesrs in each of the six lreatment groups
received one of the following *H-MF dosage forms listed in
Table 1:

TABLE 1
Doge™
me/ Mode of

Drosage Form Subject #Ci/Subject Administration

Oral Solution 103 208 33.3 ml {0.031 mg/ml}
by oral swallow

MDI (meteied- 0.86 163 4 puffs from a MDI

dose inhaler) canister (215 pg/
actuation)

Nasal Spray 019 197 4 sprays from a nasal
spray bottle (47 pg/
sprag)

Gentlehaler 0,40 9 4 bursts from a MIX
canister containing a
spacer (referred to a3
Gentlehaler) {107 gl
burst)

[itravenous 1.03 204 1.03 mghmt adminis-

Soluiion tered al a rate
of 1 ml/min.

Oral Suspension 0.99 165 1.6 ml {0.62 mp/mi by

(hydrated) oral swailow

*Doses based on analysis of dosage forms prior to start of study

Plasma, urine, cxpired air filters, Respirgard and fecal
samples were collected and assayed for radioactivity con-
tent, The limit of quantitation {LOQ) for plasma radioactiv-
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ity ranged from 0.103 to 0.138 ng eq/ml., except for the
nasal spray treasment where the LOQ was 0.025 ng eq/ml.
Selected plasma, urine and fecal samples were analyzed for
metabolite profiles.

RESULTS

Clinical Summary—Meometasone furcate was found to be
safe and well lolerated by all volunteers after administration
of ail dosage forms.

Pharmacokinetics—The mean (n=8) plasma concentra-
tions of total radicactivity are iilustrated in Summary FIG.
1 and the mean {n=6) pharmacoldnetic parameters derived
from total plasma radioactivity are presented in Table 2.

Comparisen of plasma radioactivity illustrated in FIG. 1
and/or urinary excretion data and presented in Fable 2 after
the various formulations with those after intravenous treat-
ment demonstrated that drug-derived radioactivity was com-
pletely absorbed when *H-MF was administered orally as a
solution, In conirast, systemic absorption of drug-derived
radioaciivity following administration of "H-MF as 2 sus-
pension or as a nasal spray suspension was approximately
8% of (he dose. Systemic absorption of drug-derived radio-
activity following administration of *H-MF via the MDI
(30%) and Gentiehaler™ (67%) was higher than that fol-
Towing nasal spray or oral suspension. Although the peak
plasma concentration of radicactivity was less than 1 ng
eq/ml for both MDI and Gentlehaler, comparative dose
normalized AUC radioactivity data and urinary excretion
data suggested that absorption of drug-derived radicactivity
from the MDI and Gentlehaler was approximately 23-30%
and 67-69%, respectively, The drug derived radioactivity
data suggested that systemic bioavailability was grealer
following administration with the Gentlehaler™ compared
t0 MDI administration. This may have been the result of
enhanced Tung deposition of drug due to the use of a spacer
device in the Gentlehaler™ . The Gentlchaler™ device is a
MDI actuator described in U.S. Pat, No. 4,972,830

Radicactivity was predominanily excreted in the feces
regardless of dosage form and rowle of administration.
Excretion of radioactivily in the urine was approximately
2505 for the intravenous acd oral solution formulations, 7%
for the MDI and 16% for the Gentlehaler and 2% or less for
hoth the nasal spray and oral suspension formulations,
sespectively. These data thus demonstrate that the drug was
well absorbed when orally administered as a solution for-
mulation bul poorly absorbed following oral or intranasal
administration as a suspension: formulation.

TABLE 2

PHARMACOKINETIC PARAMIETERS OF TOTAL RADICACIIVITY
FOLLOWING ADMINISTRATION OF *H-MF IN MALE VOLUNTEERS

Doszge Form

Oral Nasat Oral
Parameter  Intrsvenous  Solution MDI Gentlehaler Spray  Suspension
Craax 23.7 48 080 .69 (1.71%)  BQL* BQL

{0.93

AUC(H 401 488 81 (94%) 110 (275%) BOL BOL
Urine 24 25 7 16 2 2
(% dose)
Feces 34 62 86 49 % 73

{% dose)
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TABLE 2-continued

16

PHARMACCKINETIC PARAMETERS OF TOTAL RADIOACTIVITY
FOLLOWING ADMINISTRATION OF *H.MF IN MALE VOLUNTEERS

G+ F T8 87 494 105 &0
{7 dose)

Y

Absarbed

AUC e 122 23% 89* .
Utine e 104 30 57 8

75

oo

*Based on dose normalized data
«*BQL = Below Quantifiabie Unit

Parameter Units Definition
Cimax ng eqyml  Maximum plasma concentration, except for the
intrevenous treatment, which is Oy .

ALY ng eq Area under Lhe plesma concentralion-time curve te inflnity.
hz/ml

irine % Percen: of adminisiered radioactivity excreted in thewrine

(% dose) through 168 hr

Feoes G Pescent of administered radioactivity excreted in feces

(% dose). through 168 hr.

U+F % Total percent dose recovered in (he urine aad focss through

(% dnse) 168 hr.

% Absorbed % Percent of administered radioactivity absorbed based on

(ALC) dose normalized versus Intravenous data,

treatuent data

Abserbed % Percent of administered radiouctivity absorbed (bused on

{Urine} urinery excretion compared te the intravenous close.

data)

Selected plasma, urine and fecal extracts were analyzed 3

by high performance Hquid chromatography (HPLC) with
radio-fow monitaring (o determine metabolite profiles. The
results of these analyses demonstraied that, following
sdministration of the oral solution, most of the plasma
radioactivity was associaled with metaboliles more polar
than the available standards. Approximately 1.5% of the 3
hr. plasma radicactivity was associated with parent drug
incicating extensive first past metabolism and rapid inacti-
valion by the the liver. In contrast, following miravenous
administration, approximately 39% of the 3 hr. plasma
radinactivily was associaled with parent drug. Approxi-
mately 12% and 33% of the 3 br. plasma radioactivity was
associated with parent drug following adminisication of the
MDI and Gentlehaler, respectively. In general, the plasma
concenirations of radioactivity following ihe nasal and oral
suspension routes of administralion were 100 lIow for
metabolite profiling.

HPLC/radio-flow analysis of both urinary and fecal
extracts following both intravenous and oral solution admin-
istration demonstrated that all of the radioactivity was
associated with metsbolites more polar than parent drug.
Analysis of urine specimens abtained from subjects who
received *H-MF by the Gentlehaler also demonsirated that
all of the radipactivity was associated with metabelites more
polar than parent drug. However, analyses of fecal extracis
foliowing adminisiraiion of the nasal spray, oral suspension
and inhalation (MDI and Geptlehaler) formulations, dem-
onstrated the presence primarily of momelasone furoale,
presumabiy due to unabsorbed drug which was swalowed.
Hydrolysis of plasma and urine was performed with an
enzyme preparation containing both f-glucuronidase and
aryl suifatase. These experiments yielded modest changes in
the HPLC metabolite profiles that were consistent with the
aydrolytic release of conjugated metabolites.

The percent of dose as fritiated water in the body was
estimated from urinary distillation: experiments to be
approximately 3.7% after intravenous and 2.9% afier oral
solution dosing,

Lk
o

35

45

680

85

These findings sugpested that less than 4% of the tritum
label had exchanged with body water following administra-
tion of *H-MF to male volunteers,

The tesults of these drug, metabolism/clinical pharmacol-
ogy studies demonstrate that:

1. Drug-derived radioactivity was completely absorbed
when *H-MF was given orally as a solution (o mule
volunteers. However, the absolute bioavailability of
unchanged momelasane furoate was extremely low
{less than approximately 19%) due to exlensive first pass
metabolism,

2. Drug-derived radicactivity was moderately absorbed
following orai inhalation of *H-MF by the metered
dose fnhaler (23-30%) and Gentlehaler™ (67-69%).

1, The absorption of drug-derived radioactivity following
administration of *H-MF nasal spray and oral suspen-
sion formulations was approximately 8%.

4. The plasma concentrations of unchanged mometasone
furoate coutd not be determined after administration by
oral inhalation as a suspension from a MDI or a
Gentiehaler, or by nasal iohalation of an aquecus
suspension of mometasone furoate monohydrate from a
nasal spray wnit or by oral swallow of an agueous
suspension of the monohydraie because the plasma
concentralions of total radioactivity were too low for
metabolite profiling.

5. Mometasone furoate was extensively meiabolized fol-
lowing all routes of administration,

As shown in Table 2, *H-MFP-derived radioactivity sug-
gests that systemic absarption was greafer from an orally
swallowed solutica (about 100%) than from an orally swal-
lowed suspension or an intranasally inhaled suspension
{8%). Mometasone furoate was detectable in plasma by
metabolite profiling after adminisiration of the drug by
intravenous injection or oral administration as solution dos-
age forms, bul not afler administration of the oral or nasal
suspensions. Similarly, the excretion of radicactivity in urine
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after dosing with the solution formulation was greater {25%)
than after dosing with the nasal spray or oral suspension
(2%). The total recovery or radicactivity in urine and feces
was 87% and 75% respectively, with most of the radicac-
[vily being excreted in the feces. After intravenous dosing,
the total radioactivity excreted was 78% with 24% being
excreted in the urine and 54% being excreted in the feces.

What is claimed is:

1. A method of treating a corlicostervid-responsive dis-
ease af the upper airway passages in patients afflicted with
said disease, which comprises adminislering once-a-day o
the surfaces of said passages of said patients a substantially
non-syslematically hioavailable amount of aerasolized par-
ticles of mometasone furcate effective for treating said
discase.

2. The method of clzim 1 wherein the disease is allergic
or nopallergic rhinitis of the upper airway passages.

3. A method of treating a corticosleroid-responsive dis-
ease of the upper airway passages in a patient afflicted with
such disease, comprising aditinistering once daily 1o sur-
faces of said passages a non-systemically bioavailable
amount ranging from abeut 25 to ahout 1680 micrograms of
perosolized particies of mometasone lvroate.

4. The method of claim 3, wherein said amount of
mometasone furcate ranges from about 25 to about 800
micrograms.

5. The method of claim 3, wherein said amount. of
mometasone furoate ranges from about 25 1o about 460
micrograms.,

6. The method of claim 3, wherein said amoant of 3

mometasone furoate ranges from about 25 to about 200
" micrograms.

7. The method of claim 3, wherein said amount of
mometasone furoate ranges from about 25 to about 160
MiCrograms.

8. The method of claim 3, wherein said amount of
mometasone furoate is about 100, 200 or 400 micrograrss.

9. A method of treating a corlicosteroid-responsive dis-
case of (ke upper airway passages in a patiest affiicied with
said discase, which comprises the step of administering
daily a non-systematically bioavailable ameunt of mometa-
sone furoate ranging from about 10 to about 80¢
micrograms, in the form of aerosclized particles, 1o the
surfaces of said passages of said paticat.

10, The method according to claim 9, wherein said
amount of aerosolized particles of mometasone {uroaie
ranges from about 25 to about 400 micrograrms.
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11, The method according to claim 9, whersin said
amount of aerosclized particles of mometasone furoate
ranges from about 25 to about 200 micrograms.

12. The method according 1o claim 9, wherein said
amount of asrosolized particles of mometasone furoate
ranges from about 25 to about 100 micrograms,

13, A method of treating allergic or non-allergic rhisitis in
paticnts afflicted with said rhinitis which comprises admin-
issering once-a-day to the surfaces of the upper airway
passages of said paticnts an amount of aerosolized particles
of momentasone furoate effective to maximize topicaily
treating said rhinitis in the upper airway passages while
simultanecusly substantially minimizing systemic bioavail-
ability thereof.

14. The method of claim 13 wherein the momentasone
furcate is administered intranasally.

15. The method of claim 13 wherein the amount of
momelasone furoate administered is in the range of about 25
to about 800 micrograms/day.

16. The method of claim 13 wherein the mometasone
furoate is administered in the form of an agueous suspen-
sior.

17. A dosage form useful for treating a corticosteroid-
responsive disease of the upper airway passages in a patient
afficted with said disease, said dosage form comprising: a
device which can contain and deliver to the surfaces of said
passages of said patient, at least one daily dose of between
about 10 and about 800 micrograms of serosolized particies
of mometasone [uroate; and contained therein, at least one
dose of between aboul 10 and about 800 micrograms of
momelasone furoate capable of being administered to the
surfaces of said upper nirway passages of said patients as
aercsolized particles.

18. The dosage form of claim 17, further comprising a
plurality of doses of about 10 to about 800 micrograms of
mometasone furoate.

19. The dosage form of claim 18, wherein at least one
daily dose of momelasone furoate ranges from about 25
about 400 micrograms.

20. The dosage form of claim 18, wherein at least one
daily dose of mometasone furoate ranges from about 25 to
about 200 micrograms.

21. The dosage form of claim 18, wherein al least ene
daily dose of mometasone furoate ranges from about 25 to
about 100 micrograms.

£ * #* *® &
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MOMETASONE FUROATE MONOHYDRATE, The crystalline mometasone furoate monohydrate exhib-
PROCESS FOR MAKING SAME AND its an x-ray crystallographic powder diffraction patiern hav-
. ¥y Erapnic p p
PHARMACEUTICAL COMPOSITTIONS ing essentially the values as shown in Table L.
'1;1:1;3 application is & 371 of PCT/USS1/06249 filed Sep. 5 TABLE 1
G, 1991,
Angie of Spacing
BACKGROUND OF THE INVENTION 28 d Relative Intensity
. - . . {degrees) A} ¥
The present invention relates to a novel composition of : -
matter, 9¢, 21-dichloro-16c-methyl-14-pregnadiene-118, 0 ]?5’2‘2 11;522 m‘é
17¢i-diol-3,20-dione-17-(2 -furcaie) monohydrate, also des- 12036 73478 5
ignated mometasone furoate monohydrate, process for ifs 12,925 6.2437 11
preparation, and pharmaceutical preparation thereof. 14,070 6.2893 22
Mometasone furoale i known (o be useful in the treat- ijggg 22722 :
ment of inflammatory conditions. The compound is prepared 13 15.225 5.8146 33
by procedures disclosed in U.S, Pat. No. 4,472,393, which 15.635 5.6633 96
patenl is hereby incorporated by reference. 1222 ngéi 12
. - . . 1
When agueous pharmaceutical compositions, .4 18738 4‘?224 12
suspensions, containing anhydrous mometasone furoate " 20,178 43978 13
wete subjected (o stability testing by rotating for four weeks - 20.355 4.3563 g
at room temperature and 35° C., formation of a crystalline 3?2%8 Z‘ﬁgg :
material which is different from the anhydrous mometasone 71085 40396 73
furoate crystal was observed in suspension. Dxperiments 22420 3.9522 8
were designed to determine the nature of the crystalline 55 %3‘395" 3-8§11 7
material. Tt was postulated that formulation of mometasone ;§§§S zﬁgii }g
faroate compositions with the stable erystalline form would 74345 % 6680 4
reduce the probability of crystai growth during long lerm 24,795 35478 11
storage of the suspension leading to a more stable praduct. 24900 35729 5
24800 3.4503 5
SUMMARY OF THE INVENTION 30 25.985 34262 3
. ) ) 26.775 33208 84
The present invention provides mometasong furoate FIATE 27794 10
monohydrate of formula I 27,308 3.2635 9
TRTI0 3.2167 5
. 28,385 3.1417 i
CICH o 35 29.163 30594 1
4 29.425 30330 2
\ / 29.725 3.0030 2
30095 29670 7
30.255 71516 3
. 30.450 26294 12
e 30.725 2.9075 &
. 31115 2.8720 3
HO 31.595 2.8294 47
o 32,135 27831 6
32.985 27133 7
. . . _ 33,400 2.6803 2
a provess for preparing said compound by crystallization 45 3 64D 5
from & saturated aqueous waler miscible organic solution. 2.6301 2
The present invention also provides aqueous stable pharma- 2.5885 4
ceutical compositions of momelasone Furoate monohydrate. 3-?32 2
2.5304 1
DESCRIPTION OF THE FIGURES 50 24416 21
2.4090 2
FIG. 1: Infrared spectrum of crystalline mometasone
furoate monohydrate
FIG. 2; X-ray diffraction paitern of crystalline mometa- Single crystal data of momelasone furoate monohydrate
sone furcate monohydrate _ exhibits the following values as shown in Table IL.
33
DETAILED DESCRIPTION OF THE
e TABLE il
INVENTION
: — e - - Crystallopraphic Data®
The composition of mafter of the present invention, —tayadplipeapbic Date”
mometasone furoate monohydrate has the following chas- a0 Crystal system wiclinic
acteristics, Space group P1{C,)-No. 1
Molecular formula CyoH,,CLOGHO w tA) 5481 (1)
Formula weight 539.46 b (&) ) 11816 {2)
Flemental Analysis (thcory) C=60.11%, H=3.98%; ;("’3) 9;-;33( 8>
Cl=13.16% (found) C=59.99%; H=3.56%; Cl=13.17% g B 110,66 (1)
Water Analysis (% H,0) (theory) 3.34% (found) 3.31, ) 73.27 (1)

347
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TABLE Il-continued

Crvstallographic Data®

triclinic
PHC oMo, §

Crystal system
Sproe group

V(A7)
Deasea (& em™)

657.5 (3}
1,362

a An Enraf-Nomus CAD-4 diffractometer (Cn-Ko
radialion, incident-beam graphite monochromator} was used
for all measurements, [ntensity data were corrected for the
usual Lorentz and polarization effects; an empirical absorp-
tien correction was also applied.

The crystal structare was solved by direct methods
{(RANTAN). Approximate npon-hydrogen atorm positions
were derived from an E-map. Hydrogen atoms were located
in a series of difference Fourier syntheses evaluated follow-
ing several rounds of full-matrix least-squares adjustment of
non-hydrogen atom positional and anisolropic temperature
factor parameters. Hydrogen atom positional and isotropic
thermal parameters were inclnded as variables i the later
least-squares iterations which also involved refinement of an
extinction correction. Crystallographic caleulations were
pesformed on PDPLL/44 and MicroVAX compulers by use
of the BEnfra-Nonius Structure Determination Package
(SDP). For all structure-factor calculations, neutral atom
scattering factors and their anomalous dispersion corrections
were tzken [rom Imlernationa! Tables for X-Ray
Crystaliography, vol. IV, The Knynock Press, Birmingham,
England, 1974,

Mometasone fureate monohydrale can be prepared by
forming a saturated homogeneous solution of anhydrous
mometasons furoate in a mixture of water and a water
miscible organic solvent. The saturated solution is prepared

by dissolving the mometasone furoate in a water miscible ~

arganic solvent at the temperature of about 85° £, Hot water,
about 85° {, is added dropwise with agitation, After remov-
ing the solution from the steam bath, the reaction is stirred
for aboul one hour and then allowed fo stand undisturbed
evernight while cooling fo room temperature. The solution
Is stirred while adding additional water atl room temperature
and the solution becomes cloudy and & white precipitate
forms. The reaction is allowed to stir for a time, the
preciptitate collected by filtration and the product dried (o
constant weight.

Organic solvents that can be employed in the process of
this invention must be miscible with water and one in which
mometasone furoate is soluble. Examples of water miscibie
organic solvents include alcohols, such as, cthanol,
isopropanol, and the like; ketones, such as acetone, and the
iike; ethers, such as dioxane, and the like; esters such as
ethyl acerate, and the like, The preferred solvents are acetone
and isopropanal,

I another aspect, the present invention provides pharma-
ceutical compositions comprising mometasone furcate
monohydrate of formula T in an inert pharmaceutically
acceptable carrier or diluent.

The pharmacentical compositions according to the inven-
tion can be prepared by combining mometasone furoate
monohydrale with any suitable inert phannaceutical carrier
or diluent and administered ozally, parentally or topically in
a variety of formulations.

Of parifcular interest are aqueous suspension ComMposi-
tions of momelasons furoate monohydrate, e.g. for nasal
administration. The agqueous suspensions of the invention
may contain from 0.1 to 10.0 mg of mometasone furoate
monohydrate per gram of suspension,
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The aqueous suspension compositions according to the
present invention may contain, inter alia, auxiliaries and/or
more of the excipients, such as: suspending agents, e.g.
microcrystalline cellulose, sodium carboxymethylcellulose,
hydroxypropyl-methyl cellulose; humectanis, e.g. glycerin
and propylene glycol; acids, bases or buffer substances for
adjusting the pH, e.g. citric acid, sodium citrate, phosphoric
acid, sodium phosphate e.g. citrate and phosphate buflers;
surfactants, e.g. Polysorbate 80; and antimicrobial
preservatives, e.g. benzalkonivm chloride, phenylethyl alco-
hol and potassium sorbate.

The following examples illustrate the present nvention
and the best made of practicing the process of the invention,
It will be apparent to those skilled in the art that modifica-
tions thereof may be practical without departing from the
purpose and intent of this disclosure.

General Experimental

Infrared absorption spectra were taken as Nujol Muil on
a Nicolet FT-mfrared spectrometer Model No. SDXB. Xray
crystallograph powder diffraction patterns were taken on a
Philips X-ray diffractometer Model APD-3720 equipped
with a radiation source: copper Ka. Decomposition fem-
peratures were measured on a Dupont differential scanning
calorimeter, Model No. 990.

Moisture content of the crystalline mometasone furoate
monohydrate was determined by titration with Karl Fisher
reagent.

EXAMPLE 1

Place 4.5 liters of ethyl alcohol into a suitable vessel
cquipped with an appropriate agitator and closure, Dissolve
27 g of momotasone furoate anhydrous powder into the
cthanol with stirring. Filter the saturated solution and slowly
add purified water about 1.5 liters, at a fiow rate of approxi-
mately 50 ml/minute wirile stirring at moderate speed. When
the solvent mixture reaches a ratio of 1.3 (waler:ethanol), the
addition of water is stopped and stiming of the reaction
mixture is continued for approximately 2 hours to facilitate
seeding. Resume addition of water, about 7.5 liters at a rate
of approximately 50 mi/minute, unil a ratio of 2:1
{water:ethanol) is achieved. Continue stirring to complete
erysiallization, "The cryslals are collecled by Aliration and
dried in a vacuwm desiceator o room temperature to afford
24.83 ¢ of momelasone furoate monohydrate having an
intrared spectrum and X-ray diffraction graph substantially
the same as that in FIGS. 1 and 2.

EXAMPLE 2

Place 24.3 liters of 2-propanol into a suitable container.
Dissoive 340 grams of anhydrous mometasone furoate in the
2~propanol by heating the mixture (steam bath) to 85° C.
with stirring. After the furcate has dissolved, add dropwise
with stirring over 15 minutes 1950 m! of hot (85° C) water,
The hot solution is removed from the steam bath and the
sohetion is stirred for 1 howr, The solution is aliowed to cool
10 room temperature overnight withowt stirring. The remain-
der of water, about 24 liters is added with stirring; the
solution becomes clondy and & while precipitate begins o
form. The reaction is stirred for one hour, following addition
of the water. The white precipitate is collected by filiration,
washed with 2 liters of water and air dried overnight. The
solid is dried in a draff oven al 50° C. to conslant weight.
Maometasone furoate monohydrate, 316.5 g, weight yield
90%, is obtained having an infrared spectrum and X-ray
diffraction graph substantially the same as that in FIGS. |
and 2.
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EXAMPLE 3

An agueous nasal suspension of mometasone furcate
monohydrate is prepared from the following:

Concenlration Representative Batch

{ngredienls mg/e 812 kg
Mometasone Turcate 0.5 %]
miomahydrate

Avicel RC 591* 20.0 240.0
Glyeenn 210 252.0
Ciisic Acid 2.0 24.0
Sodum citeate 28 33.6
Polysorbate 807 [*h i2
Berzalkonium chloride 02 24
Phenylethyl aleohol 23 30.0
Purified waier g.s. ad 10 g 12.0 kg

*Avice] RC-301-1s a trademark of FMC for a mixture of misyocrystalline
celfuiose snd sodinm carboxymethyt cellulose.

=+Polysorbate 80 js n teadenmme for 4 mibxture of an oleate ester of sorbi-
tol and its anhydride copolymerized with spproximatsly 20 moles of ethyl-
ene oide for each mofe of sorbito] and sorbitol anhydride.

After dispersing the Avicel RC 591 in 6 kg of purifisd
water, the glycerin is added thereto, The citric acid and
sodium cifrale is disselved in 240 m! of water, said sclution
is added to the Avicel-glycerin dispersion with mixing. In 2
separate vessel, Polysorbate 80 is dissclved In aAppPIoxi-
mately 400 ml of purified water with stirring. The mometa-
sone furoate monohydrate is dispersed in the aqueous
Polysorbate & solution and; said surry is then added with
stirring to the Avicel-glycerin cilrie acid mixture. After
dissolving benzalkenuim chloride and phenylethyl alechol
in purified water, said solution is added to the suspension
mixture with stirring. The suspension is brought to 12 kg
with purified water with mixing. The final pH of the sus-
pension s 4.5£0.5,

EXAMPLE 4
The following compositions were prepared without the

suspending agent, Avicel RC-591 to prevent interference in
X-ray diffraction studies:

Concentrazion

melg

Ingredients 4 48 4C
Momctasons Furcate 0.5 0.5 5
Monohydrate Micronized

Citric Acid Monohydale 24 2.0 2.0
Sodiwm Citrate Dilydrate 28 — 2.8
Soditm Phosphate Pxibasic — 4.0 —
Polysorbate 84 Gl 4.1 i
Benzalkonium Chicride 0.2 02 02
Phenyletayl Alcohol 2.5 — o
Potassium Sorbate — 3.4 e
Propylene Glyeol — — 100.0
Glyeerin 210 210 230
Water Purified USP ¢.s. ad g 1.0g 10¢g

These compositions were prepared according o the pro-
cedure described in Example 3.

The three compositions 4A, 4B and 4C were rotated for
fve (5) days at 35° C. and a additional four (4) weeks at
rooim temperature to assess crystal form stability. The crys-
tals were isolated from the suspension and X-ray diffraction
patterns determined. The results indicated that Lhe crystals
collected from each of the three compositions are in the form
of mometasone furoate monohydrate.
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EXAMPLE 5

The following compositions were prepared and tested to
determine thermal stability of said compositions.

Coacenimtion

meig

Ingredients 4A 4B 4C
Mometasone Furcate a3 0.3 0.5
Monohydrate Micronized

Citric Acid Moaohydrate 2.0 24 28
Sodium Citrate Dikydeate 2.8 — 2.8
Sodlum Phosphate Dibasic — 4.0 —
Poiysorbate 80 0.1 0.1 0.3
Benzalkonium Chieride 0.2 0.2 0.2
Phenylethyl Aleohol 2.5 —
Polsssiun Sorbate — e 3.4
Propylene Glyeol 100.0 — —
Giyeerin 21.0 210 21.0
Avicel RE-591 20.0 2600 200
Water Purified USP q.s. ad thg 10g i0g

The compositions were prepared according 1o the proce-
dure described n Example 3.

The compositions were thermally cycled between 4° C.
(24 hours) and 30° C. {24 hours) for a period of one month.
Microscopic analyses revealed no delcctable mometasone
furoate monohydrate crystal growth under these conditions.

We claim:

1. 91,21-dichloro-16¢-methyl-1,4-pregnadiene-11§,17ct-
diol-3,20-dione-17-(2'-furoate) monohydrate.

2. A pharmaceutical composition comprising an anfin-
flammatery amount of mometasone furoate monohydrate in
a pharmaceutically acceptable carrier,

3. The composition of claim 2, further comprising the
following ingredients:

Ingredients mg/g
Mometasone furonte monohydrate .1-10
Microcrystaltine celluiose and sodivm 20
carboxymethyt cellufose

Glycerin 21
Citric acid 2
Sodium citsate 2.8
Palysorbate 80 0.1
Benzalkoninm chloride nz2

Plenylethyl alculol 2.3
Purified water g.s. ad

4. The composition of claim 3 comprising 9.5 mg of
mometasone furcate monohydrate.

5. The compound 9q,,21-dichloro~-16a-methyl 1,4-
pregnadiene-115,17o-diol-3,20 dione-17-(2'-Turoate) monc-
tiydrate exhibiting a x-ray crystallographic powder diffrac-
tion pattern having essentially the following values:

Angle of Spacing
20 d Relative Intensity
{degrees) EN]

7.79% 11.3324 104
11.595 7.6236 6
12,033 7.3478 3
12.925 6.8437 il
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Angle of Spacing Angle of Spacing
20 d Relative Intensiiy . 26 d Relative Intensity
{degrees) (A) 1 > [degrees) (A
14070 5.2863 72 33.820 2.6482 2
14.580 5.4704 5 34.060 26361 g
14.985 5.9072 12 34.625 2.5885 4
15225 5.8146 a3 34,703 2.5762 2
15.635 5.6631 96 i0 35315 2.5394 i
16,710 5301 15 36.780 2.4416 21
17555 5.0592 14 37.205 24060 p
18.735 47324 12
0,375 4.3578 13
20.385 4.3503 [ 6. A pharmaceutical composition comprising mometasons
20.520 43246 4 15 furoate monohydrale in a carder consisling essentially of
21,680 31108 §
21.085 36396 22 watet. ) . . .
22,430 35622 R . The pharmaceutical composition of claim 6 wherein
3’3’3?5 z-igii 12 said momelasone furozte monohydrate is present in an
23245 - o
23550 17746 3 . amount of from about 0.1 mg. to about 10,0 mg per gram of
24.245 3.6680 4 % waler.
24.795 35878 H 8. The pharmaceutical composition of claim 6 wherein
24.900 35726 5 ? P
35800 5 4503 p ::sa.nd iﬁnmgmstme htlmalc monchydrate is present in the form
25985 3.4262 3 of micronized particles.
26,775 33268 84 - 9, The pharmaceutical composition of claim & wherein
o " 1 25 .
531,32 2;’;23 Eg said composition has a pH of from about 4.0 1o 5.0.
27710 32167 3 16, The pharmaceutical composition of claim 6 further
28.385 314317 7 comprising one or more additional components selected
fgigz ;gifg ; fram the group consisting essentially of excipients, suspend-
0725 30030 3 s ing agents, buffers, surfactants, preservatives and mixtures
30.095 36670 7 thercof, '
ggig; i-;ﬂéi ]8 11. The pharmaceulical composition of claim 6 formu-
S By
30725 20075 6 lated as a nasal spray. ' N - ‘
KIRTES 2.8720 3 12. The pharmaceutica) composition of claim § wherein
31565 2.8254 41 35 said mometasone furoate monohydrate is suspended in said
32,135 27831 5 .
aqueous caryier.
32,985 27133 7 quecus carmer
33.400 2.6805 2



Case 3:09-cv-06373-GEB -TJB Document 1 Filed 12/18/09 Page 32 of 45 PagelD: 32

EXHIBIT 3



B 111 T

azn United States Patent

Sequeira ct al.

US006723

US 6,723,713 B2
*Apr. 20, 2004

10y Patent No.:
(45) Date of Patent:

(54) USE OF MOMETASONE FUROATE FOR
TREATING UPPER AIRWAY DISEASES

(75) lnventors: Joel A. Sequeira, Scotch Plains, NI
(US); Francis M. Cuss, Basking Ridge,
NI (US); Keith B. Nolop, Millburn, NI
{US); Imtiaz A. Chaudry, Notth
Caldwell, N¥ (US); Nagamani
Nagabhushan, Parsippany, NI (US);
JYames E. Patrick, Belle Mcade, NJ
{US); Miichell Cayen, Bedminster, NJ
(Us)

{7%) Assiguee: Schering Corporation, Kenilworth, NJ
(us)

{*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by O days.

This patent is subject to a terminal dis-
claimer.

{21} Appl. No.: 10/426,329

(22) Filed: Apr. 30, 2003

(63) Prior Publication Data
IS 2003/0216365 A1 Nov. 20, 2003

Related U.S. Application Data

(63) Continuation of application No. 10/050,395, filed on Jan, 16,
2002, and a continualion of application Ne. 10/033204,
filed on Jan. 1, 2002, each is a continvation of application
No. 09/535,208, filed on Mar 27, 2000, now Pal. No.
6,365,581, which is a continuation of appiication Ne.
09/255,721, filed on Mar. 1, 1999, now Pat. No. 6,057,307,
which is a continnation of appliceiion No. 08/911,300, fiied
on Aug. 14, 1997, now Pai. No. 5889015, which is a
continuation of application Ne. 08/821,135, filed on Mar
20, 1997, now Pat. No. 5,837,699, and a continualion of
application No. 08/700,664, filed on Aug. 22, 1996, now
abandoned, which is & continuation of application No,
08/444,582, Gled on May 19, 1995, now abandoned, said
application No. 08/821,135, is a continvation of application
No. 08/701,536, filed on Aug, 22, 1994, now abandoned,
which is a continuation of appiication Ne. 08/376,506, filed
on Jan. 23, 1995, now abandoned, whichIs & continuation of
application No. 08/188,372, fited on Jan. 27, 1994, now
abandoned, said application No, 08/444,582, is a continua-
tion of applicalion No. 08/376,506.

32y US.ChL .. 514169, S14/172; 514/176;

S14/182; 514/826; 514/958

(58)  Fleld of Search ..o 514/169, 172,

514/176, 182, 826, 958

(56) References Cited
U.8. PATENT DOCUMENTS
4472393 A /1984 Shapifo .o 4244243
5642,728 A * T7/1997 Andersson et al. ... 128/203.15
6,12735% A 10/2000 Yuen et al. oo SHA/LT2

FOREIGN PATENT DOCUMENTS

CA 2062854 9/1992

e AGTK 31786

EP 0518 600 AT 12/1992
EP 0518601 A1 12/1992
wo WO §2/04365 341992
WO WO 92/06706 /1992

OTHER PUBLICATIONS

H. A. Orgel et al., “Clinical, Rhinomanorseirie, and Cyto-
logic Evaluaticn of Seasonal Allergic Rhinitis Treated wilh
Beclomethasone Dipropionate as Agueous Nasal Spray of
Pressurized Aezoscl,” Journal of Allergy and Clinical Immu-
nology, vol. 77, pp. 858-864, 1980,

PR Newswire, Nov. 30, 1988, 4 pages.

1. M. Swinehart et al., “Mometasone Furoate Lotion Once
Daily Versus Triamcinelone Acetonide Lotion Twice Daily
in Psoriasis,” Infernational Journal of Dermatolagy, vol. 28,
pp- 680-681, 1989.

H. T Lee et al, “Anti-Inflammatory Steroids: Research
Trends and New Compounds,” Drugs of Today, .vol. 25, pp.
577-388, 1989.

P. Viglioglia et al., “Once~Daily 0.1% Mometasone Furoate
Cream Versus Twice-Daily 9.1% Betamethasone Valerate
Cream in the Treatment of a Variety of Dermatoses,” The
Journal of Internationa! Medical Research, vol. 18, pp.
460467, 1990.

RBusiness Wire, Nov, 14, 1990, 5 pages.

3. W. Kelly et al, “Safery and Efficacy of Mometasone
Furoate Cream in the Treatment of Stercid Responsive
Dermatoses,” Australasian Jowrnal of Dermatology, vol. 32,
pp. 85-91, 1991,

S, Liden, “Optimal Efficacy of Topical Corticoids in Pso-
riasis,” Seminars in Dermatology, vol. 11, pp. 275-277,
1992,

Predicasts Marketleiter, Mar. 30, 1592, 3 pages.

L M. Richards et al., “Novel Steroid-Based Inhibitors of
Lung Inflammation,” Clinical and Experimenial Allergy,
vol. 22, pp. 432439, 1992.

C. J. Wang et al, “A Sensitive Enzymne Immunoassay
(EIAY for Quantitation of Mometasone Furoate (SCI
32088) Directly in Biological Fluids,” Abstract 2119,
FASER J., vol. 6, No. 4, p. A1302, 1992,

C~I. Wang et 2L, “A Competitive Enzyme Immunoassay for
the Direct Determination of Mometasone Furoate (SCH
32088} in Human Plasma,” Journal of Pharmaceutical and
Biomedical Analysis, vol. 10, pp. 473479, 1692,

{List continued on next page.)

Primary Examiner—S, Mark Clardy
{74y Attorney, Agent, or Firm—Thomas £. Hoffman;
Robert A, Franks

(57) ABSTRACT

The administration of aerosolize particles of mometasone
furoate in the form of dry powders, solutions, or aqueous
suspension for treating corticosieroid-responsive discases of
the surfaces of upper andfor lower airway passages and/or
luggs, e.g., aliergic rhinitis and asthma is disclosed.

14 Claims, 1 Drawing Sheet



Case 3:09-cv-06373-GEB -TJB Document 1 Filed 12/18/09 Page 34 of 45 PagelD: 34

US 6,723,713 B2
Page 2

OTHER PUBLICATIONS M. Drouin et al., “Once Daily Mometasone Furoate Aque-
\ ) : ous Nasal Spray is as Effective as Twice Daily Beclometha-
I_,{' De.g§eef et ‘ﬂﬂ’ “,T he New Co; ticost c_rmds: Are They sone Dipro;l})icsgate for Treating Perennial Al}llergic Rhinitis
Effective and Safe? Dermatologic Clinics, vol. 14, PP patients,” Armals of Allergy, Asthma & Immunclogy, vol. 77,
155-160, 1993. pp. 153-160, 1996.
D. Debrovner, “Why Asthmatics Need You,” American ’ ’
Druggist, pp. 24-27, Aug. 1994. * cited by examiner



Case 3:09-cv-06373-GEB -TJB Document 1 Filed 12/18/09 Page 35 of 45 PagelD: 35

FIGURE 1

U.S. Patent Apr. 20, 2004 US 6,723,713 B2
oy <4 <1} ] 4 §
L
E:
& 1 &
0B
E,‘Cf aa0 = 48
LI
o { S @
=3
o}
3
A 49 0 =R -4 @
B
£
4 -
. [
]
Q
/T T

-s. Oral Suspension -O- Nasal Spray

L s>
@
| T
o €« J ™ -4 C
—
=
5
f <) fm] L] . & -4 0
Tl /
<3 0 ] ® -1 WO
Y }3\ .‘.\ N o
i) 1<
Iy AN
4 4 Su
4 4 T - ™
&R Ty
4\4
PP B TEW TN I S T [T | I O T W A O
l'?'i 9 - o 8

(juyba Buy Auaioeoipey)



Case 3:09-cv-06373-GEB -TJB Document 1 Filed 12/18/09 Page 36 of 45 PagelD: 36

US 6,723,713 B2

1

USE OF MOMETASONE FUROATE FOR
TREATING UPPER AIRWAY DISEASES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continnation of application Ser. Nos.
10/050,396 and 10/053,204, both filed Jan. 16, 2002 as
continuations of application Ser, No. 09/535,208 filed Mar.
27, 2000 (now U.S. Pat. No. 6,365,581}, which is a con-
tinuation of application Ser, No. 06/259.721 filed Mar. 1,
1999 (now U.S. Pat. No. 6,057,307, which s a conlinualion
of application Ser. No. 08/911,300 filed Aug, 14, 1597 {now
U5, Pat. No. 5,889,015), which is a continuation of appli-
cation Ser. Nos. §8/821,135 filed Mar. 20, 1997 (now U.S.
Pat. No. 5,837,699} and 08/700,664 filed Aug. 22, 1996
{now abandoned), said application Ser. No. 08/700,664
heing a continuation of appiication Sex. No. 08/444,582 filed
May 19, 1995 (now abandoned) and said application Ser.
No. 08/821,135 being a contimzation of application Ser. No.
08/701,536 filed Aug, 22, 1996 {now abandoned), each of
said application Ser. Nos, 08/444,582 and 08/701,536 being
a continuation of application Ser. No. 08/376,506 filed Jan.
23, 1995 (now abandoned), which itself is a continuvation-
in-part of application Ser. No. 08/188,372 filed Jan. 27,1994
(now zbandened).

INTRODUCTION TO THE INVENTION

This inventien relates fo the Lreating of corticosteroid-
respensive diseases of the upper and lower alrway passages
and hungs, such as asthma, by orally or intranasally adain-
istering to said passages and lhings an amount of mometa-
sone furoale effective for treating such diseases while mini-
mizing systemic absorption and side effects associated with
such systemic absorption.

Mometasone furoate is a corticosteroid approved for
topical dermatologic use [o treat inflammatory andfor pru-
ritic manifestations of corticosteroid-responsive dermatoses.
The compound may be prepared in accordance with the
procedures disclosed in U.S. Pat. Nos. 4,472,393, 4,731,447,
and 4,873,335, which U.S, patents are hereby incorporated
by reference.

Certain coriicosteroids, e.g., beclomethasone dipropi-
onate are commercially avaitable for the treatment of dis-
vases of airway passages and lungs such as rhiniis and
bronchial asthma. However, the art teaches that not every
corticosteroid having fopical snti-inflammatory activity is
active in treating rhinitis and/or asthma, Furthermore, even
though a topicaily active corticosteroid may exhibit activity
in treating bronchial asthma, the long term use of such
steroids bas been limited by the occurrence of serious
systemic side-effocts, including hypothalamic-pituitary-
adrenal (HPA) axis suppression. The iniroduction of topi-
cally active stetiods administered by metered-dose inhala-
tion has greatly reduced but not eliminated the detrimental
system side-effects of stercid therapy i the treatment of
asthma. Unfortunately, however, a large portion of an
inhaled corticosteriod dose is swallowed by the patient.
Since certain corticosteroids are readily bicavailable, the
swallowed portion of the dose may reach the systemic
circulation throngh the gastro-intestinal tract and may cause
uinwanted systemic side-effects. Some corlicosteroids cur-
rently approved for treating asthma have systemic bivavail-
ability after oral ingestion of greater than 10% {budesonide)
or even 20% (iriamcinolone acetonide and funisclide) of the
inhalation dose, Thus, a topically active steroid which is not
readily bivavailable would provide a therapeutic advantage
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over other topically active corlicosleroids that are more
systematically bioavailable and it would also be superior to
any corticosteraid orally administered by the oral swallow-
ing of, for example, a solution, lablet or capsule.

Discovering an effective corticostercid for treating dis-
cascs such as asthma with low systemic side-effects is
unpredictable. For example, the corticosterod tfipredane
exhibited not oaly good initial anti-inflammatory activity
against asthma but also low systemic side effects. However,
development of fipredane for treating asthma bas been
discontinued because clinical trials have oot demonsirated a
tevel of efficacy in treating asthma which would be consid-
ered therapeutically useful. It has recently becn disclosed
that bulixecert propionate, another potent lopical anti-
inflammatory gorlicostercid having reportedly jow systemic
side-effects is under development (Phase II) for weating
chronic bronchial asthma. While the clinical results cur-
rently available from the Phase II studies show butixocort
propionaic has some efficacy, it remains to be scen if the
efficacy in treating asthma will be sufficient to justify
comtinuing the olinical development.

Thus, it would be desirable to find a corticosteroid which
is therapeutically effective in treating disease of the arway
passages and fings such as asthma and which also exhibits
low bioavailability and low systemic side-cffects when it is
administered intra-nasaily or by oral inhalation.

SUMMARY OF THE INVENTION

The present invention provides a method of weating 2
corticosteroid-responsive disease of the upper or lower
airway passages and/or of the fungs in patients afflicted with
said disease, which comprises administering once-a-day o
said passages or lungs of said patients a substantially non-
systematically bio-available amount of aerosolized paiticles
of mometasons furoate effective for treating said disease.

In a preferred aspect of lhe present inventicn, thete is
provided a method of treating allergic or non-zilorgic rhinitis
in patients alflicted with said rhinitis which comprises
administering onee-a-day to the surfaces of the upper airway
passages of said patients an amount of aerosolized particles
of mometasone furoate effective to maximize treating said
rhinitis.in the upper airway passages while simultaneously
substantially minimizing systemic absorption thereof,

Tn another preferred aspect of the present invention, there
is provided a method of treating allergic and/or inflamma-
tory diseases of the lower airway passages and/or lungs in
patients afflicted with at least one of said diseases which
comprises administering once-a-ay via oral iphalation to
the surfaces of the upper and lower sirway passages of said
patients an amount of aerosolized particles of momelasone
furcate effective to maximize topically treating said allergic
and/or inflammatory disease in the lower airway passage
and/for lungs while simultaneously substantially minimizing
the systemic absorption thereof.

The present invention also provides a method of produc-
ing a rapid onsei of action in treating asthma io a patient
afflicled with asthma which comprises administering vis oral
inkalation to the surfaces of the lowsr airway passages aad
lungs of the patient an amount of serosolized particles of
mometasone furcate effective to produce a rapid onset of
action in treating asthma while simuitancously substantially
minimizing systemic absorption thereof.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 graphically illustrates the variation with time
{measured in hours) of the plasma concentrations of total
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radioactivity {measured in ng-eq/mL) following administra-
tion of tritium-labelled mometasone furoate by various
formulations and roules of adminisiration o male volun-
teers. The curve plotled with the darkened circles (®)
represents the variations of plasma concentrations with time
after administration of radio-labeiled drug by oral suspen-
sion; the curve plotted with open circles (o) represents the
variation of plasma concentrations with time after adminis-
tration of drug by nasal spray; the curve plotied with the
darkened squares (M) represents the variation of plasma
concentrations with time after administration by a metered
dose inhaler; the curve plolted with the open squares (I1)
represent the varjation of plasma concentrations with time
after administration of drug by Gentlehaler; the curve plot-
te with the darkened triangles {(4) represents the variation
of plasma concentrations with time after administration of
drug by the intravenous route and the curve plotted with the
open triangles (A) represent-the variations of plasma coa-
centration with time afier administration of the radio-
labelled drug via oral solution. See Tables in Results section
hereinafier

DETAILED DESCRIPTION OF THE
INVENTION AND OF THE PREFERRED
EMBODIMENTS

Although corticosiervids have been effective in treating
airway passage diseases such as asthma, such treating wilh
corticosteroids may often cause systemic side-effects such as
suppression of aypothalamic-pituitary-adrenocortical

{“HPA") axis function by reducing corticotrophin (ACTH) -

production, which in turn leads to a reduced cortisol secre-
tion by the adrenal gland.

We have surprisingly discovered that mometasone furoate
exhibits superior anti-inflammatory effects in troating wir-
way passage discases such as asthma and aliergic thinitis by
acting on surfaces of the upper and lower airways passages
and lupgs while having a substantially mizimum systemic
¢ffect. The substantia) minimization of the systemic effect of
mometasone furoate administered intranasally or by oral
inhalation has been measured by High Performance Liquid
Chromalography (HPLC) metabolite profiling of plasma
cadioactivity of mometasoae furcate, its substantially com-
plete (>98%) first-pass metzbolism in the liver and by a
minimal reduction in cortisol secretion levels.

When mometasone [urcate is administered orally (i.e.,
swallowed as an oral suspension) or by oral or nasal
inhalation, there is a substantial abscoce of absorption
systernically into the bloodsiream of mometasone furoate
ie., there is essentially no parenl drug (substantially less
than 1% of mometasone furcate) which reaches the blood-
stream from the gastroinfestinal tract. Any mometasone
furcate found in the bloodsiream after 1t has been adminis-
tered by oral or nasal inhalation has already passed through
the fungs and/or airway passage tissue. Thercfore, there is no
“wasted” drug (i.e., drug that reaches the relevant tissue in
the lungs and/or airways only via the bloodstream). Thus,
mometasone furoate is an ideal drug for treating diseases of
the airway passages and lungs such as asihma and allergic
thinitis.

Admiristering mometasone furoate fo the surfaces of the
airways of asthmatic patients will maximize the therapeutic
index. The term “therapeutic index”, as used herein, means
the ratio of local efficacy to systemic safety. The local
efficacy in asthma of corticosteroids such as mometasone
furoate is assessed by measurement of lupg function and
reduction in frequency and severity of symptoms. Systemic
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safety of such cortistersids is usually measured by HPA-axis
function; other measures of systemic effect include, for
example, growth suppression, bone density, and skin thick-
ness measuyements.

In addition to the superb safety profile exhibited by
mometasone furoate administered to patients with asthma
and allergic rhinitis in accordance with the present
invention, mometasone furcale also exhibils an unexpected
higher level of elficacy in trealing asthma and allergic
thinitis than the saperb safety profile would suggest.

The term “rapid onset of aclion in treating asthma in
patients zfflicted with asthma” as used herein means that
there is & significant clinicelly meaningful improvement in
the pulmonary function of asthma patients within 7, 3 amd
even 1 day(s) of the initial administration of mometasonc
furoate in accordapce with the present inventicn. These
unexpected results were obtained in a placebo-conirolled,
parallel group Phase | study of safery and pilot elficacy
wherein mometasone firoate was administered by a metered
dose inhaler twice daily to forly-sight paticnts with mild
asthma (12 patients in each treatment group). The three
groaps of patients treated with mometasone furoate exhib-
ited ciinically meaningful increases in pulmonary function
as measured by improvements in the forced expiratory
volume in one second (FEV,).

These increases in FEV, are unexpeciedly superior even
though mometasone furoate exhibits a superb safety profile.
Furthermore, cue would not predict the increases based on
the known clinical data for other corticosteroids available
for treating asthma.

The term “corticosteroid-responsive disease of the airway
passage ways and lungs” as used hercin means those
allergic, non-allergic and/or inflammatory diseases of the
upper ot lower airway passages or of the lungs which atre
treatable by administering corticosleroids such as mometa-
sone furoats, Typical corticostercid-responsive discases
inciude asthma, allergic and non-allergic rhinitis as well as
non-malignant proliferative and inflammatory diseases of
the airways passages and lungs.

The term “asthma® &s used herein includes any asthmatic
condition marked by recurrent attacks of paroxysmal dysp-
nea (ie., “reversible obstructive airway passage disease™)
with wheezing due to spasmodic contraction of the bronchi
{so called “bronchospasm™). Asthmatic conditions which
may be treated or even prevented in accordance with ihis
invention inclede allergic asthmo and bronchisl allergy
characterized by manifestations in sensitized persons pro-
voked by a variety of factors including exercise, especially
vigorous exercise {(Mexercise-induced bronchospasm’™), irri-
tant particles {pollen, dust, cotton, cat dander) as well as
mild te moderate asthma, chronic asthma, severe chronic
asthma, severe and unstable asthma, nocturnal asthma, and
psychologic stresses. The methods of this invention are
particelarly useful in preventing the onsct of asthma in
mammals e.g., humans affiicted with reversible obstructive
discase of the lower airway passages and fungs as well as
cxercise-induced bronchospasm,

The methods of Lhis invention are also useful in treating
allergic and non-alfergic rhinitis as well as non-malignant
proliferative andfor inflammatory disease of the airway
passages and hings.

The term “allergic rhinitis” as used herein means any
allergic reaction of the nasal rucosa and includes hay fever
(seasanal allergic rhipitis) and perennial rhinitis (non-
scasonal allergic rhinitis) which are characterized by sea-
somal or perennial sneezing, rhinorrhea, nasal congestion,
pruritis and eye itching, redness and tearing,
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The term “non-allergic rhinitis” as used herein means
sosinophilic nonallergic rhinitis which is found in patients
with megative skin tests and those who have numerous
eosinophils in their nasal secretions.

The term “nop-matignant prolifertive and/or inflamma-
tory disease” as used herein in reference to the pulmonary
system means one or more of (1) alveolitis, such as exirinsic
allergic alveolitis, and drug toxicity such as caused by, e.g.
eylotoxic andfor alkylating agents; (2) vasculilis such as
Wegener’s granulomatosis, allergic granulomatosis, pulmo-
nary hemangiomatosis and idiopathic pulmonary fibrosis,
chronic eosinophilic pneumonia, c¢osinophilic granuloma
and sarcoidoses.

The mometasone furoaie administeted, for exampie, by
oral inhalation or intranasally to treat disease of the lower
and/or upper airway passages and/or lungs may be used as
monolherapy or as adjuvant therapy with for example cro-
molyn sodium or pedoctomil sodium (available from
Fisons); immunosuppressive agenls such as methotrexate

sodium (available from Astra Pharmaceutical Products,

fnc.), oral gold, or cyclosporine A {available from Sandoz
under the SANDIMMUNE® tradename); bronchodilators
such as albuterol (available from Schering Corporation
under the PROVENTIL® tradename} or theophylline
(available from Key Pharmaceuticals of Schering Corpora-
tion under the Theo-Dur® tradename).

The devices found useful for providing measured sub-
stantially non-sysiematically hioavailable amounts of aero-
solized mometasone furoate or aerosolized pharmaceutical

compositions thercof for delivery to the oral airway passages

and luags by oral inhalation or intranasaily by inhalation
inclide pressurized metered-dose inhalers (“MDI”) which
deliver aerosolized parlicles suspended in chiorolluorocar-
bon propellants such as CFC-11, CFC-12, or the non-
chlomfluorocarbons or alternate propellants such as the
fiyorocarbons, HFC-134A or HFC-227 with or withoul
surfactants and suitable bridging agents; dry-powder inhal-
ers either breath activaled or delivered by air or gas pressure
such as the dry-powder inhaler disclosed in the Schering
Corporation International Patent Application No. PCT/
US92/05225, published Jan. 7, 1993 as well as the TUR-
BUHALER™ {available from Astra Phanmaceutical
Products, Inc) or the ROTAHALER™ (available from
Allen & Hanburys) which may be used 1o deliver the
aerosolized mometasone firoate as a finely milled powder in
large aggregales either alone or in combination with some
pharmaceutically acceptable carrier ¢.g. lactose; and nebu-
lizer, The inhalation of aerosolized drugs by use of nebu-
lizers and metered-dose inhalers such as used to deliver

VANCENASE® (brand of beclomethascne dipropionate) 3

inkalation aerosol (availsble from-Schering Corporation,
Keniiworth, N.J) is disclosed in Reminglon’s Pharmaceu-
tical Sciences, Mack Publishing Co. Easton Pa., 15th Ed.
Chapter 99, pages 1910-1912.

Maometasone [uroate may be also administered in specific,
measured amounts in the form of an aqueous suspension by
use of a pump spray botile such as the botiles used to deliver
VANCENASE AQ® Nasal Spray as well as the spray bottle
disclosed in the Schering Corporation Industrial Design
Deposit [IM/026304, registered by the Hague Union onJuz,
1, 1993 {each are available from Schering Corporation), The
agueous suspension compositions of the present imvention
may be prepared by admixing mometasone furoate or
momelasone furoate monohydrate {preferably mometasone
furoate momohydrate) with water and other pharmaceuti-
cally acceptable excipients. Sec International Application
No. PCT/US91/06249 especially Examples 1-5 for prepa-
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ration of mometasone furoate monohydrate and agueous
suspensions containing same. The aqueous suspensions of
the invention may contain from about 0.01 1o 10.0 mg,
preferably 0.1 10 10.0 mg of mometasone furoate menohy-
drate per gram of suspension. The agueous suspension
compositions according to the present inveniion may
conlain, jnter alia, water, auxiliaries and/or one or more of
the excipients, such as: suspending agenis, ¢.g., microcrys-
talline cellulose, sodinm carboxymethyleeilulose,
hydroxpropyl-methyl cellulose; humectants, e.g. glycerin
and propylene glycel; acids, bases or buffer substances for
adjusting the pH, e.g., vilric acid, sodium citrate, phosphoric
acid, sodium phospaie as well as mixtures of cilrale and
phosphate buffers; surfactants, e.g. Polysarbate 80; and
antimicrobial preservatives, e.g., benzalkenium chloride,
phenylethyl alcohol and potassium sorbate,

Bascd on the judgment of the attending clnician, the
amount of mometasone furoate administered and the treat-
ment regimen used will, of course, be dependent on the age,
sex and medical history of the patient being treated, the
severity of the specific asthmatic or non-malignant pulmo-
nary disease condition and the tolerance of patient w0 the
treatment regimen as evidenced by local toxicity (e.g., nasal
irritation and/or bleeding) and by systemic side-effects {e.g.
cartiso] level). Cortisel {also referred Lo as hydrecortisere)
is the major natural glucocorticosteroid elaborated by the
adrenal cortex.

For the treatment of allergic, non-allergic chinitis and/or
inflammaiory diseases of the upper or lower airway passages
to treat for example asthma or allergic or non-allergic
rhimiiis, the substantially nop-systematicaily bioavailable
ameunt of momelasone furoate which may be admiuistered
as an agueous suspension or dry powder is in the range of
ahout 10 to 5000 micrograms {“mcg)/day, 10 o 4000
meg/day, 10 to 2000 meg/day, 25-1000 meg/day, 25 to 408
meg/day, 25-200 meg/day, 25-100 meg/day or 25-50 meg/
day in single or divided doses.

In treating allergic and non-allergic rhinitis, the aquecus
suspension of mometasone furoate may be administered
intranasally by inserting an appropriate device (such as the
pump spray botlle used to deliver Vancenase AQ® Nasal
Spray as well as the spray holtte disclosed in the Schering
Corporation Industrial Design Deposit DM/026304 regis-
tered Jun. 1, 1993) intc each nostril. Active drug is then
expelled (nasal spray device) or could be nasally inhaled
(smiffed) as a powder. Efficacy is generally assessed in a
double blind faskion by a reduction in nasal symptoms {&.g.,
sneezing, itehing, congestion, and discharge). Other abjec-
tive measirements (e.g., nasal peak flow and resistance} cas
be vsed as supportive indices of efficacy.

For treatment of allergic and/or inflammatory diseases of
the lower airways and luag parenchyma especially diseasos
such as asthma, chromic obstuctive pulmopary disease
(“COPD™), granulomatus diseases of lhe lungs and lower
airway passage, non-malignant proliferative disease of the
lungs e.p., idiopathic puimonary fibrosis, hypersensitivity
pneumonitis and bronchopulmonary dysplasia the following
dosage ranges of mometasene furoate may be used: (1) for
metered dose inhalers with standard CFC or alternate pro-
peliant about 10 to 5000 meg/day or 10 to 4000 meg/day or
10 to 2000 mcg/day, or 50 to 1000 meg/day or 25 to 100
meg/day, or 25 o 400 meg/day, or 25 to 200 megiday, or
25-50 mog/day; the preferred dosage range is 50 to 1000
micrograms a day and the preferred dosages are 25, 106,200
and 250 meg, administered in one to four pulfs; preferably
one to three pulfs, once-a-day; (2) for the dry powder
inhaler—about 10 to 3000 mcg/day or 10-4000 mog/day or
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1G-2000 meg/day or 25-1000 meg/day or 25-400 meg/day
or 25-200 meg/day ar 50-200 meg/day or 2550 meg/day of
anhydrous mometssone furoate; the preferred dosage range
of anhydrous mometasone furoate in the dry powder inhaler
is 50 to 600 micrograms a day more preferably 100 to 600
meg a day and the preferred dosages are 50, 100, 200 and
250 meg, administered in one to three puffs, once-a-day;
typically the metered dose inhaler unit will contain 120
doses; (3) for aqueous suspension for inhalation, the prefer-
ral dosage ranged from 25 to 800 meg/100 ul and the
dosages are 25, 50, 100, 125, 150, 175, 200, 225, 250, 300,
400, 500 and 800 meg/100 al. of mometasone furcate in
single or divided doses. The aqueous suspension of momela-
sone furoate has been found io be safe and sffective in
treating allergic rhinitis e.g. scasonal allergic rhinitis from
25 micrograms up Lo 1600 micrograms administered once-
a-day; the preferred dosage range is 25-800 aiicrograms 4
day, although no improvement in ireatment is typically
found above 400 micrograms a day. The most preferred
dosages are 25, 50 and 100 micrograms admiaistered twice
i each nostril, once-a-day for a tlotal once-a-day dose of
104, 200 and 400 meg. Typicaily 2-4 mL of the agueous
suspension of mometasone furoale monobydrale may be
placed in a plastic nebulizer container and the patient would
inkale for 2--10 minutes. The otal dosage placed in such a
container wouid be in the range of 300-3000 meg.

In a preferred aspect of this invention, the anhydrous
mometasonc furoate may be admixed with a dry excipient,
for example dry lactose for use in the dry powder inhaler.

The momelasone furoate:dry laclose ratio varies broadly .

from 1:19 to 10, and preferably it is 1:19 to 1:4. Typically,
the suitable anhydrous memetasone furoate dosage range is
25 to 600 micrograms administered once-a-day. The pre-
ferred mometasone furoate dosages [or admixture with dry
laciose are 25, 100, 200 and 250 micrograms which are
administered in one to three puffs a day. The preferred
combined mometasone furoate:factose dose is 500 micto-
grams for each dose. For example, for the preferred 119
ratio, 25 micrograms of anhydrous mometasone furoaie arc
admixed with 475 micrograms of anhydrous lactose and for
the preferred 1:4 ratio, 100 micrograms of anfiydrous
mometasone furoate are admixed with 400 micrograms of
anhydrovs lactose, to produce the 500 microgram dose of the
mometasone furoate:lactose admixture.

The dosing regimen for lower airway discases such as
asthma will vary from four times a day to twice a day 1o
once-a-day. Once-a-day (such as at 8 am.} maintenance
therapy should be adequate, once control of asthma is
achieved. H is anticipated, however, that the superior thera-
peutic index of mometasone furcate will result in effective
sreatment of patients by once-a-day dosing even at the
jnitiation of the methods of this invention.

For other diseases of the lower airway passages and/or
jungs, dosing is Hkely to be two to four times daily,
preferably two to three times and most preferably ence daily,
when adequate contral of the disease is achieved.

For any toule ol adminisiration, divided or single doses
may be used. For example, when a meterad dose inhaler is
used 0 detiver, for example, 500 meg of acrosolized
mometasone furoale, once-a-day, two pufls of 250 meg
would normally be used fo deliver the aerosolized drug.
When a plastic nebulizer container is used to deliver for
example 200 micrograms a day of an aqueous suspension of
mometasone furoate, two squeezes of S0 micrograms into
each nostril would normally be used to deliver the drug.
When the metered dose inhaier is used to deliver for
example 200 meg of anhydreus mometasone furcats, two
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puffs of 500 micrograms of an admixture of 100 meg of
mometasone furoate and 400 meg of lactose once-a-day
would normally be used to deliver the aerosolized drug.

‘The effectivencss of the methods of this invention can also
bhe shown clinfcally in mammals, e.g. humans being aiflicted
with or susceptible to a non-malignant proliferative and/or
inflammatory discase such as idophathic pulmonary fibrosis
or using patients with inter alia the following eatry criteria:
1. an improved Karnofsky performance status; (2) adequate
pulmonary function for undergoing the required inhalation
treatment satisfactorily as evidenced by {a) an improved
forced expiratory volume (FEV) and (b) an improved forced
vital capacity (FVC) and (3) no serious systemic infections
and/or fever.

Similar resulls to those achieved in freating asthma are
expected.

Results

The following is # summary of the clinical results
obtained in treating asthma and asthmatic conditions.

Prior to enrollment, all patients are thoroughly evaluated
via a medical history, physical examination, chest X-ray, an
eleclrocardiogram and hematelogic and blood chemistry
measuremenis, Pulmonary function including peak expia-
sory flow rate {PEF), forced expiatory volume in one secomnd
{FRV,), and forced vial capacity (FVC) and cortisol levels
may be also measured. Subjective and objective symptoms
including the number and severity of coughing bouts, short«
ness of breath, chest tightness and wheezing are normally
assessed,

Several Phase I studies were conducted using mometa-
sone furcate formulated for delivery as a suspension in a
pressurized metered dose inhaler {MDI}. In a randomized,
third-party blinded, placebo-controlled rising single-dose
safety and toleranee study, acrosolized mometasone furoate
was administered by a metered dose inhaler to eight heaithy
male volunieers. Doses were administered at 11 p.m. and
plasma cortisol concentrations were measured during the
following 24-hour period. Compared to placebo, mometa-
sone furoate doses of 1000 meg, 2000 meg and 4000 meg
reduced the 24-hour area under the curve plasma cortisol
profile (AUC 0-24) by 13%, 23% and 36%, respectively.
Bquivalent doses of beclomethasone dipropionate (BDP)
reduced the AUC 0-24 by 30%, 38% and 65%, respectively.

In a subsequent placebo-controlled, parallel group Phase
I study of safety and pilot efficacy, mometasone furcate was
given by MBI at dose of 500 meg twice daily (“BID™), 1 mg
BID, and 2 mg BID for 28 days to 48 patients with mild
asthma (12 patienis per treatment group) or placebo also
given BID by MDI. Therapy with momietasone furcate was
well tolerated, and all palieats completed the therapy.
Patients trealed with 1008 meg of mometasone [urcale daily
had values for & a.m, plasma cortisol that were similar to
those of patients treated with 2000 mcg of mometasore
froate daily at all time points; there were small decreases
from Baseline on Days 15 and 21 which were statistically
significant compared to placebe. Patients treated with 4000
meg of mometasone furoate daily had greater decreases in
plasma cortisol, which were statistically different from pla-
cebo from Day 3 through Day 28, The mean values of
urinary cortiso! teaded to decrease during the course of the
study for the 2000 meg and 4000 mcg groups; the mean
values of urinary coniso! for the 1000 meg group were not
different from placebo, With respect to the responses fo
ACTH infusions at post-treatment (Day 30), al of the
treatment groups demonstrated significant increascs from
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Baseline in plasma cortisol both immediately after the 8
hour infusion and 24 hours afler the beginming of the
infusicn (Le., a oormal response). The asthma patients
treated with mometasone furcate in this placebo-controlled
Phase 1 study exhibited unexpected, clinically meaningful
increases in FEV, values that were 215% from Baseline af
a majority of time points. The mean increases in FEV,
values for the 1 mg/day, 2 mg/day and 4 mg/day treatment
groups were siatisticalty significantly greater than for the
placebo group at every time point from day 3 to day 28. The
1 mg/day treatment group showed a siatistically significant,
climically meaningfu! improvement in the FEV, value even
on day 1 compared (o the FEV, value for the placebo group.

1o a recently completed, randomized, double-blinded
mulficenter, Phase [ study, 395 patients with asthma requir-
ing treatment with inhaled corticostercids were randomized
to one of the five lreatment groups: mometasone furcate
(MDI 112 meg/day, 400 meg/day or 1000 meg/day, beclom-
ethasone dipropionate (BDP) 336 meg/day, or placebo. All
reatment regimens consisted of BID dosing for 4 weeks.
PROVENTIL inhalation acrosol (aibutercl, USP} was sup-
plisd as rescue medication.

Evaluation of Efficacy

Lfficacy was evaluated by spirometry and by physician 2

and patient evaluation of asthma signs and symptoms. The
forced expiratory volume in one second (FEV,), forced vital
capacity (FVC), and forced expiratory flow between 25% to
75% (FEF,50 7553 were measured al each visit by the

investigator. The peak expiratory flow rate (PEFR) was

measured lwice daily (AM and PM) by the patient. FEV, at
endpoint of Ireatment (last evahuable visit) was the primary
measure of cfficacy. The investigator {at all visits) and the
patient {twice daily) rated wheezing, tightness in chest,
shortness of breath, and cough on a scale from ¢ {Nene) to
6 (Incapacitating). In addition, the investigator rated the
overall condition of asthma on the same scale af each visit,
and the patient kepl a diary of the total number of asthma
attacks cach day, the number of night awakenings due lo
asthma, and the tolal number of pufls of Proventil (protocol-
permitted rescue medication) used. The actual value and
changes from Baseline were analyzed for each visil.

All treatmenis were well tolerated; most frequently
reported adverse events were dysphonia, pharyngitis, cough
and headache, which were generally mild to moderate in
severity. Al 4 active treatmenis were statistically superior to
placebo al all visits with respect to improvement in FEV,
{p=0.01) compared with the piacebo treatment group which
experienced a mean decrease in this variable. The two higher
doses of mometasons furoate were superior to beclometha-
sone dipropionate {BDP) ai Days 14, 21 and 28. Al Day 21
and Day 28, the two higher doses of mometasone furoate
were significantly superior o the jow mometasone furoate
dose. Diary a.m. and p.m. PEIR data were similar to FEV,.
During the final week of trezmment, all mometasone furoate
doses were significantly betier than 336 mg dose of BDP in
improving a.am, PEFR. Total asthma scores, assessment of
averall condition, spd therapeutic response 10 lreatment
confirmed superiority of all mometasone furoate doses rela-
tive to placebo, as well as relationships among the active
trealrneni groups.

Mometasone furoate (intranasally in the form of an ague-
ous suspension of mometasone furoate monohydrale) has
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heen used for treating patients with seasonal allergic shinitis.
The ferm “seasonal allergic rhinitis™ as used herein means a
hypersensitivity response Lo seasonal pollens characterized
by infiammation of the nasal mucous membrancs, nasal
discharge, sneezing and congestion.

Several Phase | siudies have been completed using the
aqueous nasal spray suspension formulation of mometasone
furcate monohydrate. In a randomized, third party-blinded,
placebo-controlled rising single-dose safely and tolerance
study, the aqueous nasal spray suspension formulation was
administered to eight healthy male volunteers. Doses were
administered at 11 pm, end plasma cortisol concentrations
were measured during the following 24-hour period. Com-
pared fo placebo, mometasone furoate at doses of 100K meg,
2000 meg, and 4000 meg did not significantly affect the
24-hour area under the curve plasma cortisol profile (AUC
0-24).

In a follew-up tultiple dose stucy, 48 normal male
volunteers were empaneied in a randomized, ihird party-
blinded, placebo and active-controlled parallel group study.
Teselve volunteers in each of four groups received one of the
following treatments for 28 days: A} Intranasal aqueous
nasal spray suspension [ormulaticn of mometasone furoate
monoliydrate, 400 meg/day; B) Intranasal aqueous nasal
spray suspension formulation of momelasone furoate
manohydrate, 1600 meg/day; C) Intranasal placebo; D) Oral
prednisone, 16 mg/day. All treatments werg administered as
once daily dosing in the morning. The mometasone furoaie
aquecus nasal spray formujation was well tolerated, and all
patients completed the study, Neither of the 2 doses of the
mometasone Meroale agueous nasal spray formulation were
associated with any changes int cortisol secretion compared
ter placebo. :

In addition, a single-dose absorption, excretion and
melabolism study using 206 meg of *H-memetasone furoate
as e nasal spray formulation was conducted in 6 normal
male volunicers. When systemic absorption (based on uri-
nary excretion) was compared to an intravenously adminis-
ered dose of *H.mometasone furoate, it was 8%. The
plasma cencentrations of parent drug could nof be deter-
mined by metabolite prafiling because the levels of plasma
radioactivity were below the limit of quantification. These
data ate consistent with substantially less than 1% of bio-
availability of mometasone furoate. See Tables | to 2 herein
below.

In a dose ranging safety and efficacy study, the momefa-
sone Turoate aquecus nasal spray formulation at deses of 50
meg/day, 100 meg/day, 200 meg/day, 800 mog/day or pla-
cebo was administered to 480 patients with seasonal allergic
rhinitis for 4 weeks. All treatments were well lolerated,
results of statistical analysis indicated that all doses of
mometasone furoate were effective relative lo placebo.
These results showed that administration of an agqueous
suspension of mometasone furoate as a nasal spray io
patients with seasonal allergic rhinitis was effecious, well
lolerated with little potential for systemic side effects and are
consistent with the low oral bicavailabilily of mometasone
furoate.

The term “rapid onset of action in treating allergic or
seasomal allergic rhinitis” as used herein means that there is
a clinically and statisticaily significant reduction in the total
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nasal symptom score from baseline for seasonal allergic
rhinitis patients treated with mometasone furoate nasal spray
with medium cnset to moderate or complete relief at 3 days
(35.9 hours) compared to 72 hours for the patients treated
with & placebo nasal spray. These results were oblained in &
randomized, double-blind, muliicenter, placebo-controlled,
parallel group smdy to characterize the period between
initiation of dosing wilth mometasone furoate masal spray
and onset of clnical efficacy as measured by the total nasal
symptom: score in symptomatic patients with seasonal aller-
gic rhinitis, The study lasted 14 days in leagth. Data from
201 patients were used for analysis.
A. Clinical Evaluations

1. Seasonal Allergy Rhinitis

4. Signs and symploms were individually scored by the
patient on the diary card, and by the investigator or designee
at Sereening and Baseline {Day 1), Day 4, Day 8, and Day
15 afier freatment.

Signs and Symptoms of Rhinitis

Nagal Non-Nasal

Ninsal stuffiness/congestion
Rhinorrhea {nasal dischargef
0NNy 0CSE)

Nasal itching,

Sneezing,

ftehing/buring eyes
Tearing/watering eyes
Redness of eyes

Itching of ears or palate

All sympioms.(nasal and non-nasaly were rated by the
investigator ot desfgnee accordisg lo the following scale:

0 = None:
1 = Mild:

No signsfsymploms are evident

Signs/symptoms are clearly present bt minkmal
awarehess; easily olemied

Definitc awareness of signs/symploms which are
bothessome but tolerable

Signs/symptoms are hasd to toletate; may cause
interference with activities of daily living andfor
sieeping

2 = Moderate:

3 = Severe!

2. Overall Condition of Seasonal Allergic Rhinitis

The overall condition of rhinitis was evaluated by the
investigator or designee and patient al the same time as
symptoms, and scored according to the following criterias

0 = None: Ne signs/symploms are evident

1 = Mikd: Signs/symptoms are cienily presenl bt minimal
awareness; easily tolesated

2 = Moderate: Definite awareness of signsfsymptoms which are
bothersome but tolsrable

3= Severe: Sigas/symptoms are hard Lo tolerale; may cavse

interference with activities of daily living and/or
skeaping.

Ia order to qualify for randomization, a patient rrust have
had:

1. Naszl congestion2 2 {moderate) at both Screening and
Basline.

2. Total score of the four nasal symptomsZ7 at both
Screening and Baseline.

3, Cweral] condition 22 (moderate) at both Screening and
Basline,

12

At visits after Basline, evahuations included the entire
time peried since the last visit, up lo and including the time
of the current observations.

3. Drug-—FEach patient was given a metered nasal pump
spray boftle containing either an aqueous suspension of
mometasons furoate or placebo. Dosing instructions on
the bottle informed patient to deliver 2 sprays of drug
(mometasone furcaie 50 meg/spray) or placebo inlo
each nostril once-a-day, each morning.

4, Clinical Efficacy

. Parameters

After the Baseline visit, each palient was instrucled 1o
enter into histher diary the information about the time of
15 onset of nasal relief and level of nasal symptom relief as no
relief, slight, moderate, marked, or complste,

At Baseline and each follow-up visit, the physician evalu-
ated the following signs and symptoms of allergic thinitis,
scored as O=none, 1=mild, 2=moderate, 3=severe.

a. NASAL SYMPTOMS

nasal discharge
congestion/stuffiness
sneezing

itching

b. TOTAL NASAL SCORE: sum of the 4 individual nasal
SCOTes

¢. COMPOSITE TOTAL SCORE: sum of the 8 nasal and
non-nasal scores

5 The overall condition of rhinitis was also evaluated by
both the physician and patient using the same scorig
system.

Al each follow-up visit post Baseline, the physician and
paticnt cvaluated the therapeutic response as S=no relief,

35 d=glight relief, 3=moderate relief, 2=marked refief,
i=complete relief.

After the Bashine visit, cach morning and evening the
patient completed a diary to assess the 8 signs and symptoms
of allergic rhinitis as described above.

Results

The primary efficacy resuils are based on a survival
analysis of the onset times of relief (defined as the first time
patient experienced af least moderate relief of nasal

45 svmptoms) for the momslasone furoate nasal spray and
placebo groups. In this analysis, patients reporting slight or
no relief for the first 3 days after treatment were censored at
Day 3. Also, results from the patient reguiar diary {by 15-day
average) dala were evajuated.

Datz from 2071 patients were used in the survival anaiysis.
There were 101 palients in the mometasone furoate nasal
spray group and 100 patients in the placebo group, From the
individual patient onset diary data, it was found that there

s were & lotal of 24 palients who recorded stight or no relief
{ie. censored) al Day 3 in the mometasone [uroate nasal
spray group as compared to 50 patients in the placebe group
similarly recording slight or no relief (i, censored).

Survival analysis results suggest that mometasone furoate

¥ nasal spray group had a median onsel time o reliel of 35.9
hours as compared to placebo group’s 72 hours {due to more
censored abservations in this group). From a plot of the
survival disiribution for the two groups, it was seen that

s proportion reperting slight or no reliel with increasing
duration (in tetal hours) in the placebo group was higher
compared to the mometasone furoate nasal spray group.

id

20

28
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Using a log-rank data showed a statistically significant
difference between the two (reatment groups
(p-value<0.001).

Analysis of morning & evening averaged diary data
showed that (for the 15-days average) recuction in the iotal
nasal symplom score from baseline for mometasone furoate
nasal spray group was stasistically significanily higher than
that for the placebo group.

In a first Phase [ frial of the mometasone furcate dry
powder ighaler (DPI), mometasone furoate-DFL was once-
a-day given fo eight normal volunteers in single doses of
400, 800, 1600, 3200 mcg and placebo. Paralicl groups of
volunteers received either budesondie dry powder (400, 800,
1600, 3200 meg and placebo) or preduisone (5 mg, 10 mg,
206 mg, 40 mg, or placebo). All doses were administered at
11 p.m., and plasma cortisol levels over the next 24 hours
were monilored.

Drug Metabolism/Clinical Pharmacelogy Study

Adrug metsbolism and clinical pharmacology study was
conducted by administering (by varicus rouies) tritum-
Tabeled mometasone furoate (“*H-MF"} to & groups of &
normal male volunteers in each group. Blood and urine
samples were collected for measurement of total drug
(including metabolites).

The objectives of these studies in male volunteers were 1o
determine the absorption, metabolism and excretion of
3H-labeled mometasone furoate (“*H-MF?) following
administration by oral swallow as a solution and as an
aqueous suspension of the monohydrate, by oral inhalation
as a suspension from a standard melered dose haler (MDB1)
and from a metersd dose inhaler conizining a spacer device
{Gentlehaler), by nasal inbalation as an aqueous suspensian
of the mometasone furoate monoliydraie from a nasal spray
vnit and by infravenous injection as a solution.

Population

Thirty-six {n=6 per treatment group) normal healthy male
vohinteers between the ages of 19 and 40 yr. (average 29 ye.)
having weights in accordance with current actuarial tables
(+10%) were enrolled in these single dose studies, All
subjects were determined to be in good health by their
medical history, physicaf examinations, clinical and labora-
tory tests.

Study Design

Six volunteers in each of the six treatment groups
received one of the following *H-MF dosage forms listed in
Table 1:

TABLE 1

Dase*

Dosage Form mg/Subject  uCiSubject Mode of Administration

Oral Solution 103 209 333 mi (0.031 mgmni}
: by oral swallow
MDY {metered- .86 163 4 puffs from a MDI
dose inhaler} cantster
{215 pg/actuation)
Nasal Spay 0.19 197 4 sprays trom a nasal

spray bottle {47 pgfspray)

i

135

35

40

6
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TABLE 1-coniinued

Dose*

Dosage Foym mg/Subject  pCl/Subject Mode of Administration
Grentlehaler - .40 79 4 bursts from a MM

canister containing a

spacer [refereed to as

Genlehaler)

(107 pg/burst)
[ntravenous 103 204 1.03 mg/mi administered
Selution at o rate of 1 ml/min.
Oral Suspeunsion 0.99 185 1.6 mi (0.62 mg/ml by
(hydrated) oral swallow

*[oses hased on analysis of dosage forms prior to start of study

Plasma, urine, expired air filters, Respirgard and fecal
samples were collected and assayed for radioactivity con-
tent. The Hmit of quantitation {L.OQ) for piasma radioacliv-
ity ranged from 0.103 0 0.138 ng eq/ml., excepl for the
nasal spray treatment where the LOQ was 0.025 ng eg/ml.
Selected plasma, urine and fecal samples were analyzed for
metabolile profiles.

Results

Clinical Summary—Mometasone furoate was found o be
safe and weil wierated by all volunteers afler administration
of all dosage forms.

Pharmacokinetics—The mean (n=6) plasma concenira-
tions of fotal radicactivity are illusirated in Summary F1G.
1 and the mean (o=5) pharmacokinetic paramelers derived
frem {otaf plasma radioactivity are presesied in Table 2.

Comparisan of plasma radicactivity illustrated in FIG. 1
and/or urinary excretion data and presented in Table 2 after
the various formulations with those after intravenous treat-
ment demonstrated that drug-derived radioactivity was cou-
pletely sbsorbed when *H-MF was administered orally as a
solution. In contrast, systemic absorption of drug-derived
radioactivity following administration of *H-MF as an oral
suspension or as a pasal spray suspension was APProxi-
mately 8% of the dese. Systemic absorption of drug-derived
radioactivity following administration of *H-MF via the
MDI (30%) and Gentlehaler™ (57%) was highet than that
following nasal spray of oral suspension. Although the peak
plasma concentration of radioactivity was less than 1 ng
eoyml for both MDI and Gentlehaler, comparative dose
normalized AUC radicactivity data and urinary excretion
data suggested that absorption of drug-derived radioactivity
from the MDI and Gentichaler was approximately 23-30%
and 67-69%, respectively. The drug derived radioactivity
data suggesied that systemic bioavailability was grealer
following administration with the Gentichaler™ compared
to MDI administration. This may have been the result of
enhanced lung deposition of drug due fo the use of a spacer
device in the Gentlehaler™, The Gentlehaler®™ device is a
MDI actuator described in U.S. Pat. No, 4,872,830,

Radioactivity was predominandy excreted in the feces
regardless of dosage form and route of administration.
Excretion of radioactivity in the urine was approximaiely
25% for the intravenous and oral solution formulations, 7%
for the MDI and 16% for the Gentlehaler and 2% or less for
both the nasal spray and oral suspension formulations,
respectively. These data thus demonsirate that the drug was
well absorbed when orally administered as a solution for-
mulation but poorly absorbed foilowing oral or intranasal
administration as # suspension formulation.
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TABLE 2
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PHARMACOKINETIC PARAMETERS OF TOTAL RADICACTIVITY
FOLLOWING ADMINISTRATION OF *H-MF IN MALE VOLUNTEERS

Daosage Form

Oral MNasal Oral
Panameter Intravenous  Solution MDI Gentlehaler  Spray  Suspension
Crrax 2373 4.8 0.80 0,69 (1.71%) BQL™ BQL

{0.937}
AUC) 401 488 81 (04%y 110 (275%) BQL 8QL
Uring 24 28 7 18 2 2
{% dose)
Feees 54 52 8- a9 78 73
(% dase)
O+F 78 47 94 105 80 75
(% dose}
% Absorbed
AUC R 122 23* [N wr e
Urine — 104 30 67 8 8
Parameter Units  Definition
Cmax - ng egfm!  Maximum plagma concgntration, except for the
intravenous treatment, which is Csuip

AUCH ng eq hy/ml Arex under the phasia concentiation-time curve lo infinity.
Urine % Percent of administered radicactivity excreted in the
[% dose) urine throogh 168 hr
Feces % Percent of administered Tadioactivity excreted
{% dose) in feces through 168 hr
U+F % Total percent dose recovered in the urine and
% dose) feces through 168 hr,
% Absorbed % Percent of administered radionctivity absorbed
(ALC) nased on dose normalized versus intravenons data.
ireatment
data
% Absorbed % Percent of administered radioactivity absosbed
(Utine} (based on urinary excretion compared
data) to the intravenons dose.

*Based on dose normalized data
**BQL = Below Quantifiable Limit

Selected plasma, urine and fecal extracts were analyzed
by high performance liquid chromatography (HPLC} with
radio-flow monitoring to determine metabolite profiles. The
results of (hese analvses demonstrated that, following
administraiion of the oral soiution, most of the plasma
radinactivity was associated with metebolites more polar
{haa the available standards, Approximately 1.5% of the 3
hr. plasma radicactivity was associaled wiih parent drag
indicating extensive first past metabalism and rapid inacti-
valion by the the liver. In contrast, following intravenous
administration, approximately 39% of the 3 hr. plasma
iacioactivity was associated with parent dmg. Approxi-
mately 12% and 33% of the 3 hr. plasma radivactivity was
associated with parent drug following administration of the
MDI and Gentlehaler, respectively. In general, the plasma
concentrations of radfoactivity following the nasal and oral
suspension routes of administration weze too low far
metabolite profiling.

HPLC/radio-flow analysis of both urinary and fecal
extracts following both intravenous and oral sclution admin-
istration demonstrated that all of the radicactivify was
associated with metabolites more polar than parent drug.
Analysis of urine specimens obtaived from subjects who
received *H-MFE by the Gentlehaler also demonsirated that
a1l of the racioactivity was asscciated with melabolites more
polar than parent drug. However, analyses of fecal extracts
following administration of the nasal spray, oral suspension
and inhalation (MDY and Genilebaler) fosmulations, dem-
onstraled the presence primarily of mometasone furoate,

50

55

60

6§

presumably due to unabsorbed drug which was swallowed.

Hydrolysis of plasma and urine was performed with an

enzyme preparation containing both f-glucuronidase and

aryl sulfatase. These cxperiments yiclded modest changes in
the HPLC metabolite profiles that were consistent with the
hydrolylic release of conjugated melabolites.

The percent of dose as tritiated water in the body was
estimated from urimary distillation cxperiments to be
approximately 3.7% after intravenous and 2.9% after oral
solution dosing.

These findings suggested that less than 4% of the tritium
tabel had exchanged with body water following administra-
tion of *H-MF 1o male volunteers.

The results of these drug metabolismy/clinical pharmacol-
ogy studies demonstrate that:

1. Drug-derived radioactivity was completely absorbed
when 2H-MF was given orally as a solution (o male
volunteers. However, the absolute bioavailability of
unchanged momefasone furoalc was extremely low
{less than approximatcly 19) die to exiensive {irst pass
metabolism,

. Drug-derived radivactivity was moderately absorbed
following oral inhalation of *H-MF by the metered
dose inhaler (23-30%) and Gentlehaler™ (67-69%).

. The absorption of drug-derived radioactivity foilowing
administration of *H-MF nasal spray and oral suspen-
sion formulations was approximaltely 8%,

, The plasma concentrations of unchanged mometasone
furcate could not be determined after administration by

Page 43 of 45 PagelD: 43
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oral inhalation as a suspension from a MDI or a
Gentlehaler, or by nasal inhalation of an agueous
suspension of mometasone furoate monohydrate from a
nasal spray unit or by oral swallow of an agueous
suspension of the monohydrale because the plasma
concentrations of total radicactivity were too fow for
metabolite profiling,

5, Mometasonc furoate was extensively metabolized fol-
lowing all routes of admisistration,

As shown in Table 2, *H-MF-derived radioactivity sug- *

gests that systemiic absorption was greater from an orally
swallowed solution (about 100%) than from an orally swal-
lowed suspension or an intranasally nhaled suspension
(8%). Momelasone furcate was detectable in piasma by
metaholite profiling after administration of the drug by
intravenous injection or oral administration as solution dos-
age forms, but not after administration of the oral or nasal
suspensions. Similarly, the excretion of radioactivity in urine
after dosing with the solution formulalion was greater (25%)
than after dosing with the nasal spray or oral suspension
(2%). The total recovery or radioactivity in urine and feces
was 87% and 75% respectively, with most of the radioac-
tivity being excreted in the feces, Afier intravenous dosing,
the {otal racicactivity excreted was 78% with 24% being
excreted in the urine and 54% being excreted in the feces.

What is claimed is:

1. A method of treating allergic rhinitis comprising admin-
istering once daily nasal passages 200 micrograms of
mometasone firoate.

2. The method of claim 1, wherein the mometasone -

furcale is administered as anhydrous mometasone farcate.

25
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3. The method of claim 1, wherein the mometasone
furoate is administered as mometasone furoate monoky-
drate.

4. The method of claim 1, wherein the mometasone
furpate is administered in the form of an agueous suspefl-
sion,

3. The method of claim 1, wherein the mometasonc
turoate is administered in the form of an aqueous suspension
of mometasone furoate monohydrate.

6. The method of claim 1, wherein the mometasone
furcate is administered in the form of an aqueous suspension
of anhydrous mometasone feroate,

7. The method of claim 1, wherein there are administered
200 micrograms of mometasone furoate by applying twice
to each nostril about 50 micrograms of mometasone furvate.

8. A method of weating a disease comprising allergic
rhinitis, comprising administering once daily to nasal pas-
sages an aqueous nasal spray comprising momelasone
furoate monohydrate, in an amount providing about 100
micrograms of mometasone furoate to each nostril.

9. The method of claim 8§, wherein there are administered
208 micrograms of mometasone furoate by applying twice
1o each nostril about 50 micrograms of mometasone furoate.

10. A method of (reating a disease comprising allergic
rhinitis, comprising administering once daily to nasal pas-
sages an aqueous nasal spray comprising mometasone
furcale menohydrate, in an amount providing about 50
micrograms of mometasone furoate to each nostril,
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