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UNITED STATESDISTRICT COURT
DISTRICT OF NEW JERSEY

SEPRACOR INC. and UNIVERSITY
OF MASSACHUSETTS,

Plaintiffs,
V.
SANDOZ, INC,,

Defendant.

N N N N N N N N N N N N

Civil Action No. 07-CV-6107 (ML C)(TJB)

FIRST AMENDED COMPLAINT FOR
PATENT INFRINGEMENT

(Filed Electronically)

Plaintiffs Sepracor Inc. (“Sepracor’) and University of Massachusetts (“UMass”),

by their attorneys, for their Complaint against Defendant Sandoz, Inc., hereby allege as follows:

Natur e of the Action

1. This is an action for patent infringement under the patent laws of the United

States, 35 U.S.C. § 100, et seq., arising from Defendant’s filing of an Abbreviated New Drug

Application (“ANDA”) with the United States Food and Drug Administration (“FDA”) seeking

approval to commercially market a generic version of the patented Clarinex® drug products

prior to the expiration of United States Patent No. 7,214,683 (“the ‘683 patent”) and United

States Patent No. 7,214,684 (“the ‘684 patent”), which are owned by Sepracor and UMass.
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TheParties

2. Plaintiff Sepracor is a corporation organized and existing under the laws of the
State of Delaware, having a place of business at 84 Waterford Drive, Marlborough,
Massachusetts 01752.

3. Plaintiff UMass is a public institution of higher education of the Commonwealth
of Massachusetts, having a place of business at 55 Lake Avenue North, Worcester,
Massachusetts 01655.

4. Upon information and belief, Sandoz, Inc. (“Sandoz”) is a New Jersey
corporation having a place of business at 506 Carnegie Center, Suite 400, Princeton, New
Jersey 08540.

Jurisdiction and Venue

5. This Court has jurisdiction over the subject matter of this action pursuant to 28
U.S.C. §§ 1331 and 1338(a).

6. The Court has jurisdiction over Sandoz because Sandoz is a New Jersey
corporation.

7. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391 and
1400(b).

The Patents I n Suit and the Clarinex® Drug Products

8. On May 8, 2007, the ‘683 patent, entitled “Compositions of
Descarboethoxyloratadine,” was duly and legally issued. Sepracor and UMass are assignees of
the entire right, title and interest in the ‘683 patent. A copy of the ‘683 patent is attached hereto

as Exhibit A.
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9. On May 8, 2007, the ‘684 patent, entitled “Methods for the Treatment of
Allergic Rhinitis,” was duly and legally issued. Sepracor and UMass are assignees of the entire
right, title and interest in the ‘684 patent. A copy of the ‘684 patent is attached hereto as
Exhibit B.

10. The ‘683 and ‘684 patents are identified in the FDA publication entitled
“Approved Drug Products with Therapeutic Equivalence Evaluations” in association with 5
milligram desloratadine tablets and extended release tablets containing 5.0 milligrams
desloratadine and 240 milligrams pseudoephedrine sulfate, which are sold as commercial
products under the trade name Clarinex®, and those patents cover an approved use of
commercial Clarinex®.

Acts Giving Riseto this Action

11. Plaintiffs received a letter from Defendant, dated December 4, 2007, notifying
them that Defendant had filed with the FDA an ANDA (No. 78-364) under § 505(j) of the
Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 355(j)) to obtain FDA approval to engage
in the commercial manufacture, importation, use, offer for sale or sale of generic tablets
containing 5.0 milligrams desloratadine.

12. Plaintiffs received a letter from Defendant, dated February 19, 2008, notifying
them that Defendant had filed with the FDA an ANDA (No. 90-127) under § 505(j) of the
Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 355(j)) to obtain FDA approval to engage
in the commercial manufacture, importation, use, offer for sale or sale of generic extended
release tablets containing 5.0 milligrams desloratadine and 240 milligrams pseudoephedrine

sulfate.
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13. The December 4, 2007 and February 19, 2008 letters are collectively referred to
herein as the “Notification Letters.”

14.  Defendant’s proposed tablets containing 5.0 milligrams desloratadine and
Defendant’s proposed extended release tablets containing 5.0 milligrams desloratadine and 240
milligrams pseudoephedrine sulfate are collectively referred to herein as “Sandoz’s Proposed
Products.”

15. Upon information and belief, Defendant intends to engage and will engage in the
commercial manufacture, importation, use, offer for sale or sale of Sandoz’s Proposed Products
promptly upon receiving FDA approval to do so.

16. The Notification Letters state that, in Defendant’s opinion, the ‘683 and ‘684
patents are invalid.

17. The Notification Letters do not allege that the ‘683 and ‘684 patents are
unenforceable, or that the marketing of Sandoz’s Proposed Products will not infringe claims of
the ‘683 or the ‘684 patent.

Count | — Infringement of the ‘683 Patent by Defendant

18.  Plaintiffs repeat and reallege the allegations of paragraphs 1-17 as though fully
set forth herein.

19. Defendant’s submission of its ANDASs to obtain approval to engage in the
commercial manufacture, importation, use, offer for sale or sale of Sandoz’s Proposed Products,
prior to the expiration of the ‘683 patent, constitutes infringement of one or more of the claims

of the ‘683 patent under 35 U.S.C. § 271(e)(2)(A).



Case 3:07-cv-06107-MLC-TJB Document 15 Filed 03/11/08 Page 5 of 32 PagelD: 99

20. Unless enjoined by this Court, upon FDA approval of ANDA Nos. 78-367 and
90-127, Sandoz will infringe the ‘683 patent under 35 U.S.C. § 271 by making, using,
importing, offering to sell, or selling Sandoz’s Proposed Products in the United States.

21. Defendant had notice of the ‘683 patent prior to undertaking its acts of
infringement. Defendant’s certification to the FDA that its proposed product will not infringe
and/or that the ‘683 patent is invalid or unenforceable lacked a good faith basis. Defendant’s
filing of its ANDASs constitutes a wholly unjustified infringement of the ‘683 patent, and makes
this action exceptional under 35 U.S.C. § 285.

22.  Plaintiffs will be substantially harmed if Sandoz’s infringement of the ‘683
patent is not enjoined, and Plaintiffs are entitled to equitable relief.

Count |1 = Infringement of the ‘684 Patent by Defendant

23.  Plaintiffs repeat and reallege the allegations of paragraphs 1-22 as though fully
set forth herein.

24, Defendant’s submission of its ANDASs to obtain approval to engage in the
commercial manufacture, importation, use, offer for sale or sale of Sandoz’s Proposed Products,
prior to the expiration of the ‘684 patent, constitutes infringement of one or more of the claims
of the ‘684 patent under 35 U.S.C. § 271(e)(2)(A).

25. Unless enjoined by this Court, upon FDA approval of ANDA Nos. 78-367 and
90-127, Sandoz will infringe the ‘684 patent under 35 U.S.C. § 271 by making, using,
importing, offering to sell, or selling Sandoz’s Proposed Products in the United States.

26. Defendant had notice of the ‘684 patent prior to undertaking its acts of
infringement. Defendant’s certification to the FDA that its proposed product will not infringe

and/or that the ‘684 patent is invalid or unenforceable lacked a good faith basis. Defendant’s
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filing of its ANDASs constitutes a wholly unjustified infringement of the ‘684 patent, and makes
this action exceptional under 35 U.S.C. § 285.

27.  Plaintiffs will be substantially harmed if Sandoz’s infringement of the ‘684
patent is not enjoined, and Plaintiffs are entitled to equitable relief.

Prayer for Relief

WHEREFORE, Plaintiffs respectfully request the following relief:

A. A Judgment declaring that Defendant has infringed one or more claims of
the ‘683 patent;

B. A Judgment declaring that Defendant has infringed one or more claims of
the ‘684 patent;

C. An Order that the effective date of any FDA approval of Defendant’s
ANDA No. 78-364 be no earlier than the date on which the ‘683 patent expires, including any
regulatory or patent term extension;

D. An Order that the effective date of any FDA approval of Defendant’s
ANDA No. 90-127 be no earlier than the date on which the ‘683 patent expires, including any
regulatory or patent term extension;

E. An Order that the effective date of any FDA approval of Defendant’s
ANDA No. 78-364 be no earlier than the date on which the ‘684 patent expires, including any
regulatory or patent term extension;

F. An Order that the effective date of any FDA approval of Defendant’s
ANDA No. 90-127 be no earlier than the date on which the ‘684 patent expires, including any

regulatory or patent term extension;
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G. Preliminary and permanent injunctions enjoining Defendant and its
officers, agents, attorneys and employees, and those acting in privity or concert with it, from
making, using, importing, offering to sell, or selling Sandoz’s Proposed Products until after the
expiration of the ‘683 patent, including any regulatory or patent term extension;

H. Preliminary and permanent injunctions enjoining Defendant and its
officers, agents, attorneys and employees, and those acting in privity or concert with it, from
making, using, importing, offering to sell, or selling Sandoz’s Proposed Products until after the
expiration of the ‘684 patent, including any regulatory or patent term extension;

I A declaration that the commercial manufacture, use, importation into the
United States, sale or offering for sale of Sandoz’s Proposed Products will directly infringe or
induce and/or contribute to infringement of the ‘683 patent;

J. A declaration that the commercial manufacture, use, importation into the
United States, sale or offering for sale of Sandoz’s Proposed Products will directly infringe or
induce and/or contribute to infringement of the ‘684 patent;

K. If Defendant engages in the commercial manufacture, use, importation
into the United States, offer to sell, or sale of Sandoz’s Proposed Products prior to the expiration
of the ‘683 patent, a Judgment awarding damages to Plaintiffs resulting from such infringement,
increased to treble the amount found or assessed based on the willfulness of the infringement,
together with interest;

L. If Defendant engages in the commercial manufacture, use, importation
into the United States, offer to sell, or sale of Sandoz’s Proposed Products prior to the expiration

of the ‘684 patent, a Judgment awarding damages to Plaintiffs resulting from such infringement,
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increased to treble the amount found or assessed based on the willfulness of the infringement,
together with interest;

M. Attorneys fees in this action based on willful infringement pursuant to 35
U.S.C. § 284 and/or as an exceptional case pursuant to 35 U.S.C. §§ 271 and 285;

N. Costs and expenses in this action; and

0. Such further and other relief as this Court may deem just and proper.

Dated: March 11, 2008 Respectfully submitted,

s/ Charles M. Lizza
Charles M. Lizza
William C. Baton
SAUL EWING LLP
One Riverfront Plaza
Newark, New Jersey 07102-5490
(973) 286-6700
clizza@saul.com

Attorneys for Plaintiffs

Sepracor Inc. and

University of Massachusetts
OF COUNSEL.:

Dominick A. Conde

William E. Solander

F1TZPATRICK, CELLA, HARPER & SCINTO
30 Rockefeller Plaza

New York, New York 10112

(212) 218-2100

dconde @fchs.com
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EXHIBIT A
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T

United States Patent

(12) 10) Patent No.: US 7,214,683 B1
- Aberg et al. @s) Date of Patent: *May 8, 2007
(54) COMPOSITIONS OF 5731319 A * 3/1998 Aberg et al. ......ccuvanne. 514/290
DESCARBOETHOXYLORATADINE 5900421 A 5/1999 Handley et al.
(75) Inventors: A. K. Gunnar Aberg, Westborough, FOREIGN PATENT DOCUMENTS
MA (US); John R. McCullough, EP 0 288 640 11/1988
Worcester, MA (US); Emil R. Smith, EP 0780127 6/1997
Shrewsbury, MA (US) EP 396404 7/2004
WO WO 85/03707 8/1985
(73) Assignee: Sepracor Inc., Marlborough, MA (US) WO WO 92/11034 771992
WO WO 92/00293 9/1992
(*) Notice:  This patent issued on a continued pros- wo WO 92720377 1171992
. o WO WO 96/16641 6/1996
ecution application filed under 37 CFR
. . ) wO WO 96/20708 771996
1.53(d), and is su‘b__]ecl to the twenty year WO WO 9728797 8/1997
I(:)a)T(ell)l' term provisions of 35 U.S.C. 154 WO WO 99/32125 7/1999
a)(2).
OTHER PUBLICATIONS
SUbjeCt' to any disclaimer, : the term of this Berkow et al. (eds.), The Merck Manual of Diagnosis and Therapy,
patent is extended or adjusted under 35 l6th Edition, Merck Research Laboratories, Rahway, NJ, May
U.S.C. 154(b) by 0 days. 1992, only pp. 326-332 & 2345-2346 supplied.*
Gennaro et al. (eds.), Remington’s Pharmaceutical Sciences, 18th
This palent is subject o a terminal dis- Edition, Mack Publishing Co., Easton, PA, 1990, only pp. 1097-
claimer. 1130 (Chs. 58-59) supplied.*
Berkow et al.(eds.)(11), Merck Manual of Diagnosis and Therapy,
(21) Appl. No.: 09/039,260 {6th Edition, Merck & Co., Rahway, New Jersey, May 1992,
additional pp. 324-325 and 2347 supplied to supplement instant
(22) Filed:  Mar. 16, 1998 reforence R.* o
[R]Berkow et al. (eds.), The Merck Manual of Diagnosis and
gt Therapy, 16th Edition, Merk Research Laboratories, Rahway, NJ
1 S. 1 PY, s s Yy NS,
Related U.S. Application Data May 1992, only pp. 326-332 & 2345-2346 supplicd.*
(62) Division of application No. 08/783,393, filed on Jan. (S) Gennaro el al. (eds.)(1), Remington’s Pharmaceulical Sciences,
13, 1997, now Pat. No. 5,731,319, which is a division 18th Edition, Mack Publishing Co., Easton, PA, 1990, only pp..
of application No. 08/366,651, filed on Dec. 30, 1994, (1%92-1131 (C?si 5(8;1'59))(;1;p];;hed‘-*‘r o P el S
P". . 9 997. rennaro et al. (eds. , kemington's armaceutical Sciences,
now Pat. No. 3,593, 18th Edition, Mack Publishing Co., Easton, PA, 1990, only pp. 784
(51) Int. Cl amd 1302 supplied.*
i Notari et al. “Biopharmaceutics and pharmacokinetics” Marcel
AGIK 31744 (2006.01) Dekker, p. 163-164 (1975).*
(52) uUs.ClL ... 5147290; 546/93 Sepracor Mar.-2006, internet description.*
(58) Field of Classification Search ................ 514/290; Goldman et al. “Desloratadine:a once daily nonsedating . . . ”
546/93 Formulary 36:329-39 (2001).*
See application file for complete search history. Petrin, A., 1974, “Motion Sickness and its Treatment”, Schweiz.
Med. 63:79-81.
(56) References Cited Wood, C.D. et al., 1987, “Mechanisms of Antimotion Sickness
Drugs”, 4viation, Space, and Envir. Med. pp. A262-A265. (Scp.
~ U.S. PATENT DOCUMENTS 1987). . .. . L ) .
3,536,809 A 1071970 Applezweig ....ccovveiee 424/435 (Continued)
3,598,123 A 8/1971 Zaffaroni ....... .. 424/435 .
3,940,485 A 2/1976 Levinson et al. .. 5147255 Primary Examiner—Ceclia Chang
4,008,796 A 2/1977 Aylon ..... . 198/460.1 (74) Attorney, Agent, or Firm—Jones Day
4,282.233 A 8/1981 Vilani . ... 514/290
4,371,516 A 2/1983 Gregory et al. (57) ABSTRACT
4,659,716 A 4/1987 Villani et al. ...viiene . 5147290
4,777,170 A 10/1988 Heinrich ..ccccoocervvnnns 514/226.2  Methods are disclosed utilizing DCL, a metabolic derivative
4990535 A 21991 Cho et al. of loratadine, for the treatment of allergic rhinitis, and other
ggégigé A gi :33; g’_a“,i"el:iet a;]' """"""" 5}45‘2‘61 disorders, while avoiding the concomitant liability of
5100675 : 371992 Cl}r:’:j ajet oo 5141233 adverse side-effects associated with other non-sedating anti-
5314607 A 51994 Kwan et al, histamines.
5,595,997 A * /1997 Aberget al. ....ocvvrnnane 514/290
5714,501 A 2/1998 Timmerman et al. 12 Claims, No Drawings
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OTHER PUBLICATIONS

Goodman and Gilman's, 1996, The Pharmacological Basis of
Therapeutics, 9th Ed. p. 148, 588-592,

Carmeliet, 1992, “Voltage- and Time-Dependent Block of the
Delayed K*Current in Cardiac Myocytes by Dofetilide”, J.
Pharmacol. Exper. Ther. 262:809-817 (Issue No. 2).

Lunde, 1., 1990, “Antihistamines”, Side Effects of Drugs 14:135-
138.

Dukes, M.N.G. et al., 1988, “Side Effects of Drugs Annual 12",
Elsevier Science Publishers B.V. pp. 142-143.

Ebert, W., 1977, “Soft Elastic Gelatin Capsules: A Unique Dosage
Form™, Pharmaceutical Technology 1:44-50 (Oct. 1977).
McClintock et al., “Skin Reactions and Terfenadine,” New Zealand
Medical Journal, 108: 208 (1995).

Michel et al., “Skin Reactions to Hydroxyzine,” Dept. of Derma-
tology of Caen, France, 26: 147-149 (1997).

Monroe, “Loratadine in the Treatment of Urticaria,” Clinical Thera-
peutics, 19: 232-242 (1997).

Parslew, “Wafarin Treatment of Chronic Idiopathic Urticaria and
Angio-oedema, ™ Clinical and Experimental Allergy, 30: 1161-1165
(2000).

Roquet et al., “Combined Antagonism of Leukotriene and Hista-
mine Produces Predominanat Inhibition of Allergen-Induced Early
and Late Phase Airway Obstruction in Asthmatics,” Am. J. Respir.
Crit. Care Med., 155: 1856-1863 (1997).

Yap, “The Current Cardiac Safety Situation with Antihistamines,”
Clinical and Experimental Allergy, 29(suppi. 1): 15-24(1999).

* cited by examiner



Case 3:07-cv-06107-MLC-TJB Document 15 Filed 03/11/08 Page 12 of 32 PagelD: 106

US 7,214,683 Bl

1

COMPOSITIONS OF
DESCARBOETHOXYLORATADINE

This is a division, of application Ser. No. 08/783,393, filed
Jan. 13, 1997, now U.S. Pat. No. 5,731,319, which is a
divisional of application Ser. No. 08/366,651, filed Dec. 30,
1994, now UJ.S. Pat. No. 5,595,997,

1. BACKGROUND OF THE INVENTION

The methods of the present invention comprise adminis-
tering a therapeutically effective amount of a metabolic
derivative of loratadine. Chemically, this derivative is
8-chloro-6.11-dihydro-11-(4-piperidylidene)-5H-benzo[5,6]
cyclohepta[1,2-b]pyridine and known as descarboethoxylo-
ratadine (DCL). This compound is specifically described in
Quercia, et al. Hosp. Formul., 28: 137-53 (1993) and U.S.
Pat. No. 4,659,716.

Loratadine is an antagonist of the H-1 histamine receptor
protein. The histamine receptors H-1 and H-2 are two
well-identified forms. The H-1 receptors are those that
mediate the response antagonized by conventional antihis-
tamines. H-1 receptors are present, for example, in the
ileum, the skin, and the bronchial smooth muscle of man and
other mammals.

Loratadine binds preferentially to peripheral rather than to
central H-1 receptors. Quercia et al., Hosp. Formul, 28:
137-53 (1993). Loratadine has been shown 1o be a more
potent inhibitor of serotonin-induced bronchospasm in

guinea pigs than terfenadine. Id. at 137-38. Its anti-aller- :

genic activity in animal models was shown to be comparable
to that of terfenadine and astemizole, Id. at 138. However,
using standard animal model testing, on a milligram by
milligram basis, loratadine was shown to be four times more
potent than terfenadine in the inhibition of allergic broncho-
spasm. Id. Moreover, loratadine’s antihistaminic activity
was demonstrated in humans by evaluation of the drug’s
ability to suppress wheal formation. Id. Clinical trials of
efficacy indicated that loratadine is an effective H-1 antago-
nist. See Clissold et al., Drugs 37: 42-57 (1989).

Through H-2 receptor-mediated responses, histamine
stimulates gastric acid secretion in mammals and the chro-
notropic eflect in isolated mammalian atria. Loratadine has
no effect on histamine-induced gastric acid secretion, nor
does it alter the chronotropic effect of histamine on atria.
Thus, loratadine has no-apparent effect on the H-2 histamine
receptor.

Loratadine is well absorbed but is extensively metabo-
lized. Hilbert, et al., J. Clin. Pharmacol. 27: 694-98 (1987).
The main metabolite, DCL, which has been identified, is
reported (o be pharmacologically active. Clissold, Drugs 37:
42-57 (1989). It is also reported as having antihistaminic
activity in U.S. Pat. No. 4,659,716. This patent recommends
an oral dosage range of 5 to 100 mg/day and preferably 10
to 20 mg/day.

Loratadine’s efficacy in treating seasonal allergic rhinitis
is comparable to that of terfenadine. Quercia et al., Hosp.
Formul. 28: 137, 141 (1993). Loratadine also has a more
rapid onset of action than astemizole. Id.

Clissold et al., Drugs 37. 42, 50-54 (1989) describes
studies showing loratadine as eflective for use in seasonal
and perennial rhinitis, colds (with pscudoephedrine), and
chronic urticaria. It has also been suggested that loratadine
would be useful for the treatment of allergic asthma. Temple
et al. Prostaglandins 35:549-554 (1988).

Loratadine may also be useful for the treatment of motion
sickness and vertigo. Some antihistamines have been found

w

—
wi
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2

to be effective for the prophylaxis and treatment of motion
sickness. See Wood, Drugs, 17: 471-79 (1979). Some
antihistamines have also proven useful for treating vestibu-
lar disturbances, such as Meniere’s disecase, and in other
types of vertigo. See Cohen et al., Archives of Neurology, 27:
129-35 (1972).

In addition, loratadine may be useful in the treatment of
diabetic retinopathy and other small vessel disorders asso-
ciated with diabetes mellitus. In tests on rats with strepto-
zocin-induced diabetes, treatment by antihistamines pre-
vented the activation of retinal histamine receptors which
have been implicated in the development of diabetic retin-
opathy. The use of antihistamines to treat retinopathy and
small vessel disorders associated with diabetes mellitus is
disclosed in U.S. Pat. No. 5,019,591.

It has also been suggested that loratadine, in combination
with non-steroidal antiinflammatory agents or other non-
narcotic analgesics, would be useful for the treatment of
cough, cold, cold-like and/or flu symptoms and the discom-
fort, pain, headache, fever, and general malaise associated
therewith. Such compositions used in the methods of treat-
ing the above-described symptoms may oplionally include
one or more other active components including a deconges-
tant (such as pseudoephedrine), a cough suppressant/anti-
tussive (such as dextromethorphan) or an expectorant (such
as guailenesin).

Many antihistamines causc adverse side-effects. These
adverse side-effects include, but are not limited to, sedation,
gastrointestinal distress, dry mouth, constipation or diarrhea.
Loratadine has been found to cause relatively less sedation
as compared with other antihistamines. Moreover, the inci-
dence of fatigue, headache, and nausea was similar to those
observed for terfenadine. See Quercia et al., Hosp. Formul.
28: 137, 142 (1993).

Furthermore, compounds within the class of non-sedating,
antihistamines, including loratadine, astemizole, and ter-
fenadine, have been known to cause other severe adverse
electrophysiologic side-effects. These adverse side-effects
are associated with a prolonged QT interval and include but
are not limited to ventricular fibrillation and cardiac arrhyth-
mias, such as ventricular tachyarrhythmias or torsades de
pointes. Knowles, Canadian Journal Hosp. Pharm., 45: 33,
37 (1992); Craft, British Medical Journal, 292: 660 (1986);
Simons et al., Lancet, 2: 624 (1988); and Unknown, Side
Effects of Drugs Annual, 12: 142 and 14: 135.

Quercia et al., Hosp. Formul. 28: 137, 142 (1993) noted
that serious cardiovascular adverse side-effects, including
torsades de pointes and other ventricular arrhythmias, were
reported in “healthy” patients who received terfenadine
concurrently with either ketoconazole or erythromycin.
Quercia et al., also states that arrhythmias have also been
reported with the concomitant administration of astemizole
and erythromycin or erythromycin plus ketoconazole. Thus,
he cautions against using loratadine concurrently with keto-
conazole, itraconazole, and macrolides, such as erythromy-
cin.

Additionally, it is also known that ketoconazole and/or
erythromyein interfere with cytochrome P450, and thereby
inhibit the metabolism of non-sedative antihistamines such
as terfenadine and astemizole. Because of the interference
with the metabolism of loratadine, there exists a greater
potential for adverse interaction between loratadine or other
non-sedating antihistamines and drugs known to inhibit
cylochrome P450, such as but not limited to ketoconazole,
itraconazole, and erythromycin.

In Brandes et al., Cancer Res. (52) 3796-3800 (1992),
Brandes showed that the propensity of drugs to promote
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tumor growth in vivo correlated with potency to inhibit
concanavalin A stimulation of lymphocyte mitogenesis. In
Brandes et al., J Nat'l Cancer Inst., 86:(10) 771-775
(1994), Brandes assessed loratadine in an in vitro assay to
predict enhancement of in vivo tumor growth. He found that
loratadine and astemizole were associated with growth of
both melanoma and fibrosarcoma tumors. The dose for
loratadine in this study was 10 mg/day.

None of the above references teach or enable the methods
of the present invention comprising administering DCL to a
human while avoiding adverse side-effects associated with
the administration of other non-sedating antihistamines; nor
do the references alone or in combination suggest these
methods. Thus, it would be particularly desirable to find
methods of treatment with the advantages of known non-
sedating antihistamines which would not have the afore-
mentioned disadvantages.

2. SUMMARY OF THE INVENTION

It has now been discovered that DCL is an effective,
non-sedating antihistamine which is useful in treating aller-
gic rhinitis in a human, while avoiding adverse side-effects
normally associated with the administration of other com-
pounds within the class of non-sedating antihistamines such
as loratadine, astemizole, and terfenadine. Such adverse
side-effects include, but are not limited to, cardiac arrhyth-
mias, cardiac conduction disturbances, fatigue, headache,
gastrointestinal distress, appetite stimulation, weight gain,
dry mouth, and constipation or diarrhea.

Furthermore, DCL is useful for treating allergic rhinitis
while avoiding tumor promotion associated with loratadine
and other non-sedating antihistamines. Thus, this invention
also relates to novel methods of treating allergic rhinitis in
a human having a higher than normal propensity for or
incidence of cancer.

Furthermore, it has now also been discovered that DCL,
is useful in treating allergic asthma in a human, while
avoiding the adverse side-effects associated with the admin-
istration of other non-sedating antihistamines. As stated
above, examples of such side-effects are appetite stimula-
tion, weight gain, tumor promotion, cardiac arrhythmias,
and cardiac conduction disturbances. Thus, this invention
also relates to novel methods of treating allergic asthma in
a human having a higher than normal propensity for or
incidence-of cancer. - s -

In addition, DCL is useful in treating such disorders in a
human as retinopathy and small vessel disorders associated
with diabetes mellitus while avoiding the adverse side-
eflects associated with administration of other non-sedating
antihistamines and while avoiding tumor promotion associ-
ated with the administration of loratadine and other non-
sedating antihistamines. Thus, this invention also relates to
novel methods of treating retinopathy and small vessel
disorders associated with diabetes mellitus, in a human
having a higher than normal propensity for or incidence of
cancer.

It has also been discovered that DCL, in combination with
non-steroidal antiinflanunatory agents or other non-narcotic
analgesics, is uselul for the treatment of cough, cold, cold-
like and/or flu symptoms and the discomfort, pain, head-
ache, fever, and general malaise associated therewith in a
human, while avoiding the adverse-side-effects associated
with the administration of other non-sedating antihista-
mines. The use of such pharmaceutical compositions, con-
taining DCL, and non-narcotic analgesics or non-steroidal
antiinflammatory agents such as aspirin, acetaminophen or
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ibuprofen, may optionally include one or more other active
components including a decongestant (such as pseudoephe-
drine), a cough suppressant/antitussive (such as dex-
tromethorphan) or an expectorant (such as guaifenesin).

The present invention also involves the use of the above-
described compositions to treat the above-described condi-
tions while avoiding tumor promotion associated with lora-
tadine and other non-sedating antihistamines. Thus, the
present invention also relates to the use of these composi-
tions to treat such conditions in a human having a higher
then normal propensity for or incidence of cancer.

The present invention also relates to a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin, and others known by those
skilled in the art, while treating allergic rhinitis, allergic
asthma, diabetic retinopathy and other small vessel discrders
due to diabetes.

This invention is also directed to a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin, and others known to those
skilled in the art, while treating cough, cold, cold-like and/or
flu symptoms and the discomfort, headache, pain, fever and
general malaise associated therewith, in a human, which
comprises administering a composition to said human, said
composition comprising DCL and a non-steroidal antiin-
flammatory agent or non-narcotic analgesic. The aforemen-
tioned compositions may optionally contain one or more
other active components including a decongestant, cough
suppressant/antitussive, or expectorant.

It has also been discovered that DCL is useful in treating
other allergic disorders related to its activity as an antihis-
tamine, including but not limited to, urticaria and symptom-
atic dermographism, in a human, while avoiding the adverse
side-effects associated with the administration of other non-
sedating antihistamines and/or while avoiding tumor pro-
motion associated with the administration of loratadine and
other non-sedating antihistamines, Thus, this invention also
relates to novel methods of treating allergic disorders,
including but not limited to, urticaria and symptomatic
dermographism in a human having a higher than normal
propensity for or incidence of cancer. The present invention
also relates to methods of avoiding interaction between
loratadine or other non-sedating antihistamines and a drug
that inhibits cytochrome P450 including but not limited to
ketoconazole, itraconazole, and erythromycin, and others
known by those skilled in the art, while treating allergic
disorders, including but not limited to, urticaria and symp-
tomatic dermographism wherein said human is administered
DCL.

3. DETAILED DESCRIPTION OF THE
INVENTION

The present invention encompasses a method of treating
allergic rhinitis in a human while avoiding the concomitant
liability of adverse side-effects associated with the admin-
istration of non-sedating antihistamines, which comprises
administering to said human a therapeutically effective
amount of DCL or a pharmaceutically acceptable salt
thereof.

The present invention further encompasses a method of
treating allergic asthma in a human while avoiding the
concomitant liability of adverse side-effects associated with
the administration of non-sedating antihistamines, which
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comprises administering to said human a therapeutically
effective amount of DCL or a pharmaceutically acceptable
salt thereof.

Also included in the present invention is a method of
treating retinopathy or other small vessel diseases associated
with diabetes mellitus in a human while avoiding (he con-
comitant liability of adverse side-effects associated with the
administration of non-sedating antihistamines, which com-
prises administering to said human a therapeutically effec-
tive amount of DCL or a pharmaceutically acceptable salt
thereof.

The present invention further encompasses a method of
treating cough, cold, cold-like, and/or flu symptomis and the
discomfort, headache, pain, fever, and general malaise asso-
ciated therewith, in a human, while avoiding the concomi-
tant liability of adverse side-effects associated with the
administration of non-sedating antihistamines, which com-
prises administering to said human a composition, said
composition comprising (i) a therapeutically effective
amount of DCL or a pharmaceutically acceptable salt thereof
and (ii) a therapeutically effective amount of at least one
non-steroidal antiinflammatory agent or non-narcotic anal-
gesic such as acetylsalicylic acid, acetaminophen, ibuprofen,
ketoprofen, and naproxen, or a pharmaceutically acceptable
sall thereol.

Additionally, the present invention encompasses a method
of treating cough, cold, cold-like, and/or flu symptoms and
the discomfort, headache, pain, fever, and general malaise

associated therewith, in a human, while avoiding the con- -

comitant liability of adverse side-effects associated with the
administration of non-sedating antihistamines, which com-
prises administering (o said human a composition, said
composition comprising (i) a therapeutically eflective
amount of DCL or pharmaceutically acceptable salt thereof,
and (ii) a therapeutically effective amount of a decongestant
such as pseudoephedrine or a pharmaceutically acceplable
salt thereof.

It has been found that DCL is five to seven times less
aclive in tumor promotion than loratadine. Thus, the present
invention further encompasses a method of treating allergic
rhinitis in a human while avoiding the concomitant liability
of tumor promotion associated with the administration of
loratadine and other non-sedating antihistamines, which

comprises administering to said human a therapeutically 4

effective amount of DCL or a pharmaceutically acceptable
salt thereof.

A [urther aspect of the present invention includes a
method of treating allergic asthma in a human while avoid-
ing the concomitant liability of tumor promotion associated
with the administration of loratadine and other non-sedating
antihistamines, which comprises administering to said
human a therapeutically effective amount of DCL or a
pharmaceutically acceptable salt thereof.

The present invention further encompasses a method of
treating retinopathy or other small vessel discases associated
with diabetes mellitus in a human while avoiding the con-
comitant liability of tumor promotion associated with the
administration of loratadine and other non-sedating antihis-
tamines, which compriscs administering to said human a
therapeutically effective amount of DCL or a pharmaceuti-
cally acceptable salt thereof.

Because DCL is much less active than loratadine at
promoting tumors, a further aspect of this invention is a
method of treating allergic rhinitis in a human wherein said
human has a higher than normal propensity for or incidence
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of cancer, which comprises administering to said human a
therapeutically effective amount of DCL or a pharmaceuti-
cally acceptable salt thereof.

The present invention further encompasses a method of
treating allergic asthma in a human wherein said human has
a higher than normal propensity for or incidence of cancer,
which comprises administering to said human a therapeuti-
cally effective amount of DCL or a pharmaceutically accept-
able salt thereof.

Also included in the present invention is a method for
treating retinopathy or other small vessel diseases associated
with diabetes mellitus in a human wherein said human has
a higher than normal propensity for or incidence of cancer,
which comprises administering to said human a therapeuti-

5 cally effective amount of DCL or a pharmaceutically accept-

able salt thereof.

Furthermore, the present invention also includes a method
of treating cough, cold, cold-like, and/or and flu symptoms
and the discomfort, headache, pain, fever and general mal-
aise associated therewith, in a human, wherein said human
has a higher than normal propensity for or incidence of
cancer, which comprises administering to said human a
composition, said composition comprising (i) a therapeuti-
cally effective amount of DCL or a pharmaceutically accept-
able salt thereof, and (ii) a therapeutically effective amount
of a non-steroidal antiinflammatory agenl or non-narcotic
analgesic such as acetylsalicylic acid, acetaminophen, ibu-
profen, ketoprofen, and naproxen, or a pharmaceutically
acceptable salt thereof.

Moreover, the present invenlion further encompasses a
method of treating cough, cold, cold-like and/or flu symp-
toms and the discomfort, headache, pain, fever and general
malaise associated therewith, in a human, wherein said
human has a higher than normal propensity for or incidence
of cancer, which comprises administering to said human a
composition, said composition comprising (i) a therapeuti-
cally effective amount of DCL or a pharmaceutically accept-
able salt thereof, and (ii) a therapeutically effective amount
of a decongestant such as pseudoephedrine or a pharmaceu-
tically acceptable salt thereof.

It has also been found that when DCL is concurrently
administered with a drug that inhibits cytochrome P450
including but not limited to ketoconazole, itraconazole,
erythromycin and others known by those skilled in the art,
the interaction between said DCL and said drug is decreased

" in comparison to the concurrent administration of loratadine

or other non-sedating antihistamines with said drug,.

Therefore, this invention also encompasses a method of
avoiding interaction between DCL and a drug that inhibits
cytochrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin and others known by those
skilled in the art, while treating allergic rhinitis in a human,
wherein said human is administered DCL or a pharmaceu-
tically acceptable salt thereof.

Moreover, this invention also encompasses a method of
avoiding interaction between loratadine or other non-sedat-
ing antihistamines and a drug that inhibits cytochrome P450
including but not limited 1o ketoconazole, itraconazole,
erythromycin and others known by those skilled in the art,
while treating allergic asthma in a human, wherein said
human is administered DCL or a pharmaceutically accept-
able salt thereof.

This invention also encompasses a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin and others known by those
skilled in the art, while treating retinopathy or other small
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vessel diseases associated with diabetes mellitus in a human,
wherein said human is administered DCL or a pharmaceu-
tically acceplable salt thereof.

Also encompassed by the present invention is a method of
avoiding interaction between DCL and a drug that inhibits
cytochrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin and others known by those
skilled in the art, while treating cough, cold, cold-like,
and/or flu symptoms and the discomfort, headache, pain,
fever and general malaise associated therewith, in a human,
which comprises administering to said human a composi-
tion, said composition comprising (i) a therapeutically effec-
tive amount of DCL or a pharmaceutically acceptable salt
thereof, and (ii) a therapeutically effective amount of a
non-steroidal antiinflammatory agent or non-narcotic anal-
gesic, such as acetylsalicylic acid, acetaminophen, ibupro-
fen, ketoprofen, and naproxen, or a pharmaceutically accept-
able salt thereof.

A further aspect of the invention is a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin and others known by those
skilled in the art, while treating cough, cold, cold-like,
and/or flu symptoms and the discomfort, headache, pain,
fever and general malaise associated therewith, in a human,
which comprises administering to said human a composi-
tion, said composition comprising (i) a therapeutically effec-
tive amount of DCL or a pharmaceutically acceptable salt
thereof, and (ii) a therapeutically effective amount of a
decongestant such as pseudoephedrine or a pharmaceuti-
cally acceptable salt thereof.

A further aspect of this invention includes a method of
treating urticaria in a human while avoiding the concomitant
liability of adverse side-effects associated with the admin-
istration of non-sedating antihistamines, comprising admin-
istering to said human a therapeutically effective amount of
DCL or a pharmaceutically acceptable salt thereol.

Furthermore, the present invention includes a method of
treating symptomatic dermographism in a human while
avoiding the concomitant liability of adverse side-effects
associated with the administration of non-sedating antihis-
tamines, comprising administering to said human a thera-
peutically effective amount of DCL or a pharmaceutically
acceptable salt thereof.

It has also now been [ound that DCL is at least about
twenty times more potent at the histamine receptor when
compared to loratadine. Thus, the dosage range by the
modes of administration described herein and for use in the
methods of the present invention, are about 0.1 to less than
about 10 mg per day. This is significantly lower than what
has been recommended for other non-sedating antihista-
mines, including loratadine which has a recommended oral
dose of 5 to 100 mg per day. However, due to the signifi-
cantly less-side-effects, DCL can be given in doses higher
than those suggested for loratadine thereby offering an
improved therapeutic range than loratadine.

Loratadine and other non-sedating antihistamines have
antihistaminic activity and provide therapy and a reduction
of symptoms for a variety of conditions and disorders related
to allergic rhinitis and other allergic disorders, diabetes
mellitus and other conditions; however, such drugs, while
offering the expectation of efficacy, causes adverse side-
effects. Utilizing DCL results in clearer dose-related defini-
ions of ellicacy, diminished adverse side-effects, and
accordingly, an improved therapeutic index. It is, therefore,
more desirable to use DCL than to use loratadine itself or
other non-sedating antihistamines.
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The term “adverse effects” includes, but is not limited to
cardiac arrhythmias, cardiac conduction disturbances, appe-
tite stimulation, weight gain, sedation, gastrointestinal dis-
tress, headache, dry mouth, constipation, and diarrhea. The
term “cardiac arrhythmias™ includes, but is not limited to
ventricular tachyarrhythmias, torsades de pointes, and ven-
tricular fibrillation.

The phrase “therapeutically effective amount™ means that
amount of DCL which provides a therapeutic benefit in the
treatment or management of allergic rhinitis and other
allergic disorders such as urticaria, symptomatic dermogra-
phism, allergic asthma, retinopathy or other small vessel
disorders associated with diabetes mellitus, and the symp-
toms associated with allergic rhinitis such as cough, cold,
cold-like, and/or flu symptoms including, but not limited to,
sneezing, rhinorrhea, lacrimation, and dermal irritation.

The term “allergic asthma” is defined as a disorder
characterized by increased responsiveness of the trachea and
bronchi to various stimuli which results in symptoms which
include wheezing, cough, and dyspnea.

The term “diabetic retinopathy” or “retinopathy associ-
ated with diabetes mellitus” is that disorder caused by
increased permeability of the capillaries in the eye which
leads to hemorrhages and edema in the eye and can lead to
blindness. The term “small vessel disorders associated with
diabetes mellitus” includes, but is not limited to, diabetic
retinopathy and peripheral vascular discase.

The magnitude of a prophylactic or therapeutic dose of
DCL in the acute or chronic management of disease will
vary with the severity of the condition to be treated and the
route of administration. The dose, and perhaps the dose
frequency, will also vary according to the age, body weight,
and response of the individual patient. In general, the total
daily dose range, for the conditions described herein, is from
about 0.1 mg to less than about 10 mg administered in single
or divided doses orally, topically, transdermally, or locally
by inhalation. For example, a preferred oral daily dose range
should be from about 0.1 mg to about 5 mg. A more
preferred oral dose is about 0.2 mg to about 1 mg,

It is further recommended that children, patients aged
over 65 years, and those with impaired renal or hepatic
function initially receive low doses, and that they then be
titrated based on individual response(s) or blood level(s). It
may be necessary to use dosages outside these ranges in
some cases as will be apparent to those skilled in the art.
Further, it is noted that the clinician or treating physician
will know how and when to interrupt, adjust, or terminate
therapy in conjunction with individual patient response.

The term “therapeutically effective amount of DCL or a
pharmaceutically acceptable salt thereof” is encompassed by
the above-described dosage amounts. In addition, the terms
“said composition comprising (i) a therapeutically effective
amount of DCL or a pharmaceutically acceptable salt
thereof, and (ii) a therapeutically effective amount of at least
one non-steroidal antiinflammatory agent or non-narcotic or
a pharmaceutically acceptable salt thereof”’; and “said com-
position comprising (i) a therapeutically cifective amount of
DCL or a pharmaceutically acceptable salt thereof, and (ii)
a therapeutically effective amount of a decongestant such as
pseudoephedrine or a pharmaceutically acceplable salt
thereof™ are also encompassed by the above-described dos-
age amounts and dose frequency schedule.

Any suitable route of administration may be employed for
providing the patient with an eflective dosage of DCL
according to the methods of the present invention. For
example, oral, rectal, parenteral, transdermal, subcutaneous,
intramuscular, and like forms of administration may be
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employed. Dosage forms include tablets, troches, disper-
sions, suspensions, solutions, capsules, patches, and the like.

The pharmaceutical compositions used in the methods of
the present invention comprise DCL, the metabolic deriva-
tive of loratadine, as active ingredient, or a pharmaceutically
acceptable salt thereof, and may also contain a pharmaceu-
tically acceptable carrier, and optionally, other therapeutic
ingredicnts.

The term “pharmaceutically acceptable salt” refers to a
salt prepared from pharmaceutically acceptable non-toxic
acids or bases including inorganic acids or bases or organic
acids or bases. Examples of such inorganic acids are hydro-
chloric, hydrobromic, hydroiodic, sulfuric, and phosphoric.
Appropriate organic acids may be selected, for example,
from aliphatic, aromatic, carboxylic and sulfonic classes of
organic acids, examples of which are formic, acetic, propi-
onic, succinic, glycolic, glucuronic, maleic, furoic, glutamic,
benzoic, anthranilic, salicylic, phenylacetic, mandelic,
embonic (pamoic), methanesulfonic, ethanesulfonic, pan-
tothenic, benzenesulfonic, stearic, sulfanilic, algenic, and
galacturonic. Examples of such inorganic bases include
melallic salts made [rom aluminum, calcium, lithium, mag-
nesium, potassium, sodium, and zinc. Appropriate organic
bases may be selected, for example, from N,N-dibenzyleth-
ylenediamine, chloroprocaine, choline, diethanolamine, eth-
ylenediamine, meglumaine (N-methylglucamine), lysine
and procaine.

The compositions for use in the methods of the present
invention include compositions such as suspensions, solu-
tions and elixirs; aerosols; or carriers such as starches,
sugars, microcrystalline cellulose, diluents, granulating
agents, lubricants, binders, disintegrating agents, and the
like, in the case of oral solid preparations (such as powders,
capsules, and tablets), with the oral solid preparations being
preferred over the oral liquid preparations. The most pre-
ferred oral solid preparations are tablets.

Because ol their ease ol administration, tablets and cap-
sules represent the most advantageous oral dosage unit form,
in which case solid pharmaceutical carriers are employed. If
desired, tablets may be coated by standard aqueous or
nonaqueous lechniques.

In addition to the common dosage forms set out above, the
compound for use in the methods of the present invention
may also be administered by controlled release means and/or
delivery devices such as those described in U.S. Pat. Nos.
3:845,770,3,916,899;-3,536,809; 3,598,123;-and 4,008,719,
the disclosures of which are hereby incorporated by refer-
ence.

Pharmaceutical compositions for use in the methods of
the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets, or
tablets, or aerosol sprays, each containing a predetermined
amount of the active ingredient, as a powder or granules, or
as a solution or a suspension in an aqueous liquid, a
non-aqueous liquid, an oil-in-water emulsion, or a water-in-
oil liquid emulsion. Such compositions may be prepared by
any of the methods of pharmacy, but all methods include the
step of bringing into association the active ingredient with
the carrier which constitutes one or more necessary ingre-
dients. In general, the compositions are prepared by uni-
formly and intimately admixing the active ingredient with
liquid carriers or finely divided solid carriers or both, and
then, if necessary, shaping the product into the desired
presentation.

For example, a tablet may be prepared by compression or
molding, optionally, with one or more accessory ingredients.
Compressed tablets may be prepared by compressing in a
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suitable machine the active ingredient in a free-flowing form
such as powder or granules, optionally mixed with a binder,
lubricant, inert diluent, surface active or dispersing agent.
Molded tablets may be made by molding, in a suitable
machine, a mixture of the powdered compound moistened
with an inert liquid diluent. Desirably, each tablet-contains,
from about 0.1 mg to less than about 10 mg of the active
ingredient, and cach cachet or capsule contains from about
0.1 mg to about less than 10 mg of the active ingredient, i.e.,
DCL.

The invention is further defined by reference to the
following examples describing in detail the preparation of
the compound and the compositions used in the methods of
the present invention, as well as their utility. It will be
apparent to those skilled in the art that many modifications,
both to materials and methods, may be practiced which are
within the scope of this invention.

4. EXAMPLES
4.1 Example 1

Preparation of Loratadine and its Metabolites

Loratadine can be synthesized by methods disclosed in
U.S. Pat. No. 4,282,233. The metabolites are prepared
similarly, by reaction steps conventional in the art, as
described in U.S. Pat. No. 4,659,716 which is incorporated
here by reference in its entirety. One common method of
preparing DCL is to reflux loratadine in the presence of
sodium hydroxide and ethanol as depicted below.

7 cl

NaOH, EtOH

—————————
reflux
i
CO,Et

Claritin or
Loratadine

4 cl

m—2

DCL

Extraction of Commercially Available Claritin Tablets (600x
10 mg):

Tablets of loratadine, were diluted with water and chlo-
roform. The mixture was stirred, then filtered through celite,
rinsed with chloroform until the filtrate contained no lora-
tadine. The separated aqueous layer was extracted with
chloroform twice. The combined organic layer was washed
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with water, brine and dried over sodium sulfate. The solvent
was evaporated to give pure loratadine as a white solid.

Saponification of Loratadine:

Loratadine (4.0 g) was added to a solution of sodium
hydroxide (5.9 g) in 280 mL of absolute ethanol and the
mixture was stirred at reflux for four days. The mixture was

cooled and concentrated to remove ethanol. The residue was

diluted with water and aqueous layer was extracted with
methylene chloride five times. The combined organic layer
was washed with water, brine and dried over sodium sulfate.
The solvent was evaporated to give 2.82 g (87%) of pure
loratadine derivative (or metabolite) as a pale-tan solid.

4.2 Example 2

Antihistaminic Activity

The antihistaminic activity of loratadine and DCL were
compared in isolated strips of guinea pig ileum contracted
wilh histamine. This preparation is generully accepted by
those skilled in the art as predicative of its cfficacy as a
peripheral histamine H-1 receptor.

Methaods:

Experiments were performed on pieces of ileum taken
[rom male guinea pigs (Hartley strain, 419-560 grams; Elm
Hill Breeding Laboratories, Chelmsford, Mass.). The tissues
were suspended in tissue chambers containing 40 ml of
Tyrode’s solution aerated with 95% oxygen and 5% carbon

w
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1x107° mol/1 of histamine at intervals of 15 minutes. After
two successive exposures to histamine produced contrac-
tions of approximately the same magnitude, loratadine or
DCL, at final concentrations that varied three- or ten-fold,
was added to all but one of the tissue chambers, the untreated
tissue serving as a control for the treated tissues. After each
exposure of drug-treated tissnes to histamine, the fluid in the
tissue chamber was replaced with fluid free of histamine but
containing the same drug at the same concentration. The
histamine challenges were made at 5, 20, 35, 50, 65, 80, 95,
110 and 125 minutes of exposure to the drug or at compa-
rable times in the control tissues.

Subsequent analyses of the results from each experiment
involved (i) normalization of the data from each tissue for
differences in inherent contractility by expressing all con-
tractions as a percent of the last predug contraction, (ii)
normalization of the data for possible time-related changes
in contractility by expressing the contractions recorded
during drug-exposure as a percent of the corresponding
value for the untreated tissue, and finally (iii) calculation of
the drug-related percent reduction of each contraction.

The resultant sets of data lor drug concentration and
corresponding percent reduction in histamine-response were
then used to estimate for each experiment the concentration
of drug that would have produced a 50 percent reduction in
the histamine response, the 1Cg,. This was done by fitting
straight lines to the data using the method of least squares
and calculating the IC, from the equation of the line. The
mean+/-standard error of the values for the experiments on

dioxide at 35° C. The Tyrode’s solution contained (in mM) 30 each drug were calculated, and differences between the
137 NaCl, 2.7 KCl, 2.2 CaCl,, 0.025 MgCl,, 0.4 NaHPO,, drugs was examined using the Kruskal Wallis 1-way analy-
11.9 NaHCO, and 5.5 glucose. Contractions in response to sis of variance by ranks.
histamine were recorded with isotonic transducers (Model A summary of the results are shown in the following two
357, Harvard Apparatus Company, South Natick, Mass.) tables. The percentages of reduction of histamine-induced
using an ink-writing polygraph (Model 7, Grass Instrument 35 contractions of the isolated guinea pig ileum produced by
Company, Quincy, Mass.). A tension of one gram was exposure for 125 minutes to various concentrations of each
maintained on all tissues at all times. drug are set forth below:
) TABLE 1
Reduction of Histamine-induced
—Guines Pig lleum Contractions (Percent)
N Expt Concentration of drug (mol/1)
Drug No. 3x10°% 1x10® 3x10° (x 108 3x307% 1% 107
Loratadine 1 — 19.05 — 13.33 — 88.57
2 _ - — 28.32 54.42 98.66
3 — — — 39.64 44.68 93.38
4 — — — 55.86 45.83 86.46
DCL 1 11.93 73.12
2 3891 38.81 56.71
3 40,00 62.69 76.21
4 35.43 44.13 76.43
. . . 53
In each experiment three or four pieces of ileum were
removed from a single animal, suspended in individual TABLE 2
tissue chambers and allowed to equilibrate with the bathing
solution for one hour before the administration of any drugs. Reduction of Histamine-induced
In four initial experiments in which tissues were exposed to 4 Guinea Pig Tcum Contractions (ICso)
histamine at concentrations of 1x10~7, 1x107¢ and 1x10~° 5 : B~
mol/l, histamine at 1x10™% mol/l produced strong contrac- B Pt soM)
tions on the linear portion of t.he 10g~concentrat10n-eﬂ'ect Loratadine 1 1.90 x 10
curve and this concentration ol histamine was chosen for use 2 291 x 10-F
in all further experiments. 65 3 2.10 x 10°*
For determining the antihistaminic effects of loratadine 4 1.22x 107

and DCL, tissues were exposed briefly (about 15 seconds) to
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TABLE 2-continucd

Reduction of Histamine-induced

Guinea Pig Icum Contractions (ICsq)

Drug LExpt 1Cs0(M)

Mean 1.86 x 10-%
S.E. 0.22
6.36 x 107'°
19.2 x 1071°
5.26 x 10740
8.66 x 107'?
Mean 9.75 x 10710
S.E. 3.20

DCL

Bwo e

Note: There is a statistically significant drug-related difference in 1Csq val-
ues (P = 0.0209).

These results indicate that DCL is approximately 20 fold
more potent at the histamine receptor than loratadine.

4.3 Example 3

Receptor Binding Studies

Receptor binding studies on the binding affinities of
loratadine and DCL at histamine H-1 receptors were per-
formed.

The methods described by Dini et al., which is hereby
incorporated by reference herein (Agents and Actions,

33:181-184, 1991), were used for these binding studies. ;

Guinea pig cerebella membranes were incubated with 0.5
nM 3H-pyrilamine for 10 min at 25° C. Following incuba-
tion, the assays were rapidly filtered under vacuwn through
GF/B glass fiber filters (Whatman) and washed several times
with ice-cold buffer using a Brandel Cell Harvester. Bound
radioactivity was determined with a liquid scintillation
counter (LS 6000, Beckman) using a liquid scintillation
cocktail (Formula 989, DuPont NEN).

IC, values were determined for compounds tested and
pyrilamine at the H-1 histamine receptor:

TABLE 3

snhibition of Pyrilamine Binding at H-1 Receptor

H-1 receptor
Compound IC50(niv) (nH)
Loratadine 721 (1.55)
DeClL 51.1 (1.12)
Pyrilamine 14 0.98)

As shown above, DCL was [ound to have a 14 [old greater
affinity than loratadine for histamine H-1 receptors. These
results are consistent with the findings demonstrating a
higher potency of DCL over loratadine for inhibition of
histamine-induced contractions of guinea pig ileum.

These studies confirm that DCL has a higher potency for
histamine receptors than loratadine.

4.4 Example 4

Tumor Promoting Activity

Inhibition of lymphocyte mitogenesis was used to screen
the potencies of loratadine and DCL as tumor promoting
agents.

w
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Mitogenesis Studies:

Fresh spleen cells (5x10%) obtained from 5-week old
BALB/c mice (Charles River, ST. Constant, PQ) were
suspended in RPMI 1640 medium containing 2% fetal calf
serum (Grand Island Biological Co., Grand Island, N.Y.)
seeded into replicate microwell plates (Nunc) to which
concanavalin (Con) A (2 pg/ml; Sigma Chemical Co., St.
Louis, Mo.) was added and incubated (37° C., 95% air, 5%
CO.,) in the absence or presence of increasing concentrations
of the test agents dissolved in saline or other vehicles.
Forty-three hours after the addition of Con A, 0.25 nmol
3H-thymidine (6.7 C¥/nmol; ICN Radiopharmaceuticals,
Montreal, PQ) was added to each well. After an additional
5-hour incubation, the cells were washed from the wells onto
filter papers employing an automated cell sorter. The filters
were placed into vials containing 5 ml scintillation fiuid
(Readysafe; Beckman), and radioactivity incorporated into
DNA at 48 hours was determined (n=3). ICs, values for
inhibition of mitogenesis were determined over wide range
of concentrations (0.1 to 10 pM).

TABLE 4

Inhibition of Concanavalin A
Induced Stimulation of Lymphocytes (ICsq)

Loratadine 1.0 uM
DCL 5.6 UM

These results indicate that DCL is 5-7 fold less active
than loratadine at promoting tumor growth.

4.5 Example 5

Cardiovascular Effects

The effects of DCL on cardiac potassium currents were
studied.
Methods:

Single ventricular myocyles of the guinea-pig and the
rabbit were dissociated by enzymatic dispersion (see Car-
meliet, .J. Pharmacol. Exper. Ther, 1992, 262, 809-817
which is incorporated herein by reference in its entirety).
The single suction patch electrode, with a resistance of 2 to
5 MQ was used for voltage clamp (Axoclamp 200A).
P-clamp sofiware (Axon Instruments) was used to generate
voltage-clamp protocols and to record and analyze data. The
standard solution contained in mM: NaCl 137.6, KCl 5.4,

"CaCl, 1.8, MgCl; 0.5, HEPES 11.6 and glucose 5, and NaOH

was added to pH 7.4. The intracellular solution contained
KCI 120, MgCl, 6, CaCl, 0.154, Na,ATP 5, EGTA 5, and
HEPES 10, with KOH added until pH 7.2.

Effect on the Delayed Rectifying K* current, (I,,.) in Rabbit
Ventricular Myocytes:

The voltage clamp protocol consisted of clamps from a
holding potential of -50 mV 10 +10 mV for a duration of 4
sec. The change in tail current was measured as a function
of the drug concentration. This concentration was changed
between 1077 and 10™° M in five steps. Exposure to each
concentration lasted 15 min. At the end, washout was
attempted during 30 min.

Effect on the Inward Rectifier Current in Guinea-Pig Myo-
cytes:

The inward rectifier was measured by applying ramp
voltage clamps starting from -50 mV and hyperpolarizing
the membrane to -120 mV at a speed of 10 mV/sec, The
starting concentration was the 50% efficiency concentration,
determined in the preceding experiments. Higher concen-
trations were applied if this initial concentration was without
effect.
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Effect on IK; in guinea-pig ventricular myocytes:

Tail currents were measured following depolarizing
clamps of 2 sec duration to potentials between -30 mV and
+60 mV, holding potential -50 mV.

The results from these studies indicate that DCI, is less

w

active than terfenadine in inhibiting the cardiac delayed .

rectifier and thus has no potential for cardiac side-effects.
Thus, the methods of the present invention are less toxic
than methods which use other non-sedating antihistamines.

4.6 Example 6

Inhibition of Cytochrome P450

This study is conducted to determine the extent that
loratadine and DCL inhibit human cytochrome P4503A4
(CYP3A4). CYP3A4 is involved in many drog—drug inter-
actions and quantitation of inhibition of CYP3A4 by lora-
tadine or DCL indicates the potential of such drug—drug
interactions. Inhibition is measured using the mode] sub-
strate testosterone and cDNA-derived CYP3A4 in
microsomes prepared from a human lymphoblastoid cell line
designated h3A4v3.

Study Design:

The inhibition study consists of the determination of the
50% inhibitory concentration (1Cs,) for the test substance. A
single testosterone concentration (120 pM, approximately
twice the apparent Km) and ten test substance concentra-
tions, separated by approximately 4 log, are tested in

duplicate. Testosterone metabolism is assayed by the pro- A

duction of the 6(f3)-hydroxytestosterone metabolite. This
metabolite is readily quantitated via HPLC separation with
absorbance detection.

Storage/Preparation of the Test Substances and Addition to
the Incubations:

The test substances will be stored at room temperature.
The test substances will be dissolved in ethanol for addition
to the incubations. The solvent concentration will be con-
stant for all concentrations of the test substance.

1Cs, Determination:

Final test substance concentrations will be 100, 30, 10, 3,
1, 0.3, 0.1, 0.03, 0.01, 0.003 and O pM. Each test concen-
tration will be tested in duplicate incubations in accordance
with the method below:

Method:

A 0.5 ml! reaction mixture containing 0.7 mg/ml protein,
1.3 mM NADP+, 3.3 mM glucose-6-phosphate, 0.4 U/ml
glucose-6-phosphate dehydrogenase, 3.3 mM magnesium
chloride and 120 uM testosterone in 100 mM potassium
phosphate (pH 7.4) will be incubated at 37° C. for 30 min.
A known quantity of 11()-hydroxytestosterone will be
added as an internal standard to correct for recovery during
extraction. The reaction mixture will be extracted with 1 m]
methylene chloride. The extract will be dried over anhy-
drous magnesium sulfate and evaporated under vacuum. The
sample will be dissolved in methanol and injected into a
4.6x250 mm Su C18 HPLC column and separated at 50° C.
with a mobile phase methanol/water al a flow rate of 1 ml per
min. The retention times arc approximately 6 min for the
6(B)-hydroxy, 8 min for 11(~)-hydroxy and 12 min for
testosterone. The product and intemal standard are detected
by their absorbance at 254 nm and quantitated by correcting
for the extraction efficiency using the absorbance of the
11(B)-hydroxy peak and comparing to the absorbance of a
standard curve for 6(3)-hydroxytestosterone.

40

16
Data Reporting:

For each test substance, the concentration of 6([3)-hydrox-
ytestosterone metaholite in each replicate incubation is
determined and the percentage inhibition relative to solvent
control is calculated. The ICy, is calculated by linear inter-
polation.

Useful pharmaceutical dosage forms for administration of
the compounds used in the methods of the present invention
can be illustrated as follows:

4.7. Example 7

Capsules

A large number of unit capsules are prepared by filling
standard two-piece hard gelatin capsules each with 0.1 1o 10
milligrams of powdered active ingredient, 150 milligrams of
lactose, 50 milligrams of cellulose, and 6 milligrams mag-
nesium slearate.

4.8. Example 8

Soft Gelatin Capsules

A mixture of active ingredient in a digestible oil such as
soybean oil, lecithin, cottonseed oil or olive oil is prepared
and injected by means of a positive displacement pump into
gelatin to form soft gelatin capsules containing 0.1 to 10
milligrams of the active ingredient. The capsules are washed
and dried.

4.9 Example 9

Tablets

A large number of tablets are prepared by conventional
procedures so that the dosage unit was 0.1 to 10 milligrams
of active ingredient, 0.2 milligrams of colloidal silicon
dioxide, 5 milligrams of magnesium stearate, 275 milli-
grams of microcrystalline cellulose, 11 milligrams of starch
and 98.8 milligrams of lactose. Appropriate coatings may be
applied to increase palatability or delay absorption.

Various madifications of the invention in addition to those
shown and described herein will be apparent to those skilled
in the art from the foregoing description. Such modifications
are also intended to fall within the scope of the appended

5 claims.

"~ The foregoing disclosure includes all the  information

60

deemed essential to enable those skilled in the art to practice
the claimed invention. Because the cited patents or publi-
cations may provide further useful information these cited
materials are hereby incorporated by reference in their
entireties.

What is claimed is:

1. A pharmaceutical composition which comprises 0.1 to
10 mg of descarboethoxyloratadine, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable
carrier.

2. The pharmaceutical composition of claim 1, which is
adapted for oral administration.

3. The pharmaceutical composition of claim 1, which is
solid.

4. The pharmaceutical composition of claim 3, which is in
the form of capsule or tablet.

5. The pharmaceutical composition of claim 1, wherein
the carrier is selected from the group consisting of micro-
crystalline cellulose, starch, silicon dioxide, magnesium
stearate, lactose, and a combination thereof.
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6. The pharmaceutical composition of claim 5, wherein 11. A pharmaceutical composition comprising: a) 0.1 mg
the carrier comprises microcrystalline cellulose. to 10 mg descarboethoxyloratadine, or a pharmaceutically

7. Th? pharmaf:eutical composition of claim 5, wherein acceptable salt thereof; b) microcrystalline cellulose; and c)
the carrier comprises starch. ) starch.

8. The pharmaceutical composition of claim 5, wherein 3 . . . . .
the carrier comprises silicon dioxide. 12. The phz.\rmac_eptlcal 'COl‘I.1POS]t10n of claim 11, which
9. The pharmaceutical composition of claim 5, wherein  further comprises silicon dioxide.
the carrier comprises magnesiun stearate.
10. The pharmaceutical composition of claim 5, wherein
the carrier comprises lactose. L I
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METHODS FOR THE TREATMENT OF
ALLERGIC RHINITIS

This is a division of co-pending application Ser. No.
09/447,218, filed Nov. 23, 1999, which is a division of U.S.
application Ser. No. 09/039,260, filed Mar. 16, 1998, which
is a division of U.S. application Ser. No. 08/783,393, filed
Jan. 13, 1997, now U.S. Pat. No. 5,731,319, which is a
divisional of U.S. application Ser. No. 08/366,651, filed
Dec. 30, 1994, now U.S. Pat. No. 5,595,997.

I. BACKGROUND OF THE INVENTION

The methods of the present invention comprise adminis-
tering a therapeutically effective amount of a metabolic
derivative of loratadine. Chemically, this derivative is
8-chloro-6,11-dihydro-11-(4-piperidylidene)-5H-benzo[5,6]
cyclohepta[1,2-b]pyridine and known as descarboethoxylo-
ratadine (DCL). This compound is specifically described in
Quercia, et al. Hosp. Formul., 28: 137-53 (1993) and U.S.
Pat. No. 4,659,716.

Loratadine is an antagonist of the H-1 histamine receptor
protein. The histamine receptors H-1 and H-2 are two
well-identified forms. The H-1 receptors are those that
mediate the response antagonized by conventional antihis-
tamines. H-1 receptors are present, for example, in the
ileum, the skin, and the bronchial smooth muscle of man and
other manunals.

Loratadine binds prelerentially (o peripheral rather than to
central H-1 receptors. Quercia et al., Hosp. Formul. 28:
137-53 (1993). Loratadine has been shown to be a more
potent inhibitor of serotonin-induced bronchospasm in
guinea pigs than terfenadine. 1d. at 137-38. lts anti-aller-
genic activity in animal models was shown to be comparable
to that of terfenadine and astemizole. 1d. at 138. However,
using standard animal model testing, on a milligram by
milligram basis, loratadine was shown to be four times more
potent than terfenadine in the inhibition of allergic broncho-
spasm. Id. Moreover, loratadine’s antihistaminic activity
was demonstrated in humans by evalvation of the drug’s
ability to suppress wheal formation. Id. Clinical trials of
efficacy indicated that loratadine is an effective H-1 antago-
nist. See Clissold et al., Drugs 37: 42-57 (1989).

Through H-2 receptor-mediated responses, histamine
stimulates gastric acid. secretion in mammals and the chro-
notropic effect in isolated mammalian atria. Loratadine has
no effect on histamine-induced gastric acid secretion, nor
does it alter the chronotropic effect of histamine on atria.
Thus, loratadine has no apparent effect on the H-2 histamine
receptor.

Loratadine is well absorbed but is extensively metabo-
lized. Hilbert, et al., J. Clin. Pharmacol. 27: 694-98 (1987).
The main metabolite, DCL, which has been identified, is
reported (o be pharmacologically active. Clissold, Drugs 37:
42-57 (1989). It is also reported as having antihistaminic
activity in U.S. Pat. No. 4,659,716. This patent recommends
an oral dosage range of 5 to 100 mg/day and preferably 10
to 20 mg/day.

Loratadine’s efficacy in treating seasonal allergic rhinitis
is comparable to that of terfenadine. Quercia et al., Hosp.
Formul. 28: 137, 141 (1993). Loratadine also has a more
rapid onset of action than astemizole. 1d.

Clissold et al., Drugs 37: 42, 50--54 (1989) describes
studies showing loratadine as effective for use in seasonal
and perennial rhinitis, colds (with pseudoephedrine), and
chronic urticaria. It has also been suggested that loratadine
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would be useful for the treatment of allergic asthma. Temple
et al. Prostaglandins 35: 549-554 (1988).

Loratadine may also be useful for the treatment of motion
sickness and vertigo. Some antihistamines have been found
to be effective for the prophylaxis and treatment of motion
sickness. See Wood, Drugs, 17: 471-79 (1979). Some
antihistamines have also proven useful for treating vestibu-
lar disturbances, such as Meniere’s discase, and in other
types of vertigo. See Cohen et al., Archives of Neurology, 27:
129-35 (1972).

In addition, loratadine may be useful in the treatment of
diabetic retinopathy and other small vessel disorders asso-
ciated with diabetes mellitus. In tests on rats with strepto-
zocin-induced diabetes, treatment by antihistamines pre-
vented the activation of retinal histamine receptors which
have been implicated in the development of diabetic retin-
opathy. The use of antihistamines to treat retinopathy and
small vessel disorders associated with diabetes mellitus is
disclosed in U.S. Pat. No, 5,019,591.

It has also been suggested that loratadine, in combination
with non-steroidal antiinflammatory agents or other non-
narcolic analgesics, would be useful lor the treatment of
cough, cold, cold-like and/or flu symptoms and the discom-
fort, pain, headache, fever, and general malaise associated
therewith. Such compositions used in the methods of treat-
ing the above-described symptoms may optionally include
one or more other active components including a deconges-
tant (such as pseudoephedrine), a cough suppressant/anti-
tussive (such as dextromethorphan) or an expectorant (such
as guailenesin). .

Many antihistamines cause adverse side-effects. These
adverse side-effects include, but are not limited to, sedation,
gastrointestinal distress, dry mouth, constipation or diarrhea.
Loratadine has been found to cause relatively less sedation
as compared with other antihistamines. Moreover, the inci-
dence of fatigue, headache, and nausea was similar to those
observed for terfenadine. See Quercia et al., Hosp. Formul.
28: 137, 142 (1993).

Furthermore, compounds within the class of non-sedating
antihistamines, including loratadine, astemizole, and ter-
fenadine, have been known (0 cause other severe adverse
electrophysiologic side-effects. These adverse side-effccts
are associated with a prolonged QT interval and include but
are not limited to ventricular fibrillation and cardiac arrhyth-
mias, such as venlricular tachyarrhythmias or torsades de
pointes. Knowles, Canadian Journal Hosp. Pharm., 45: 33,
37 (1992); Craft, British Medical Journal, 292: 660 (1986);
Simons et al., Lancet, 2; 624 (1988); and Unknown, Side
Effects of Drugs Annual, 12: 142 and 14: 135,

Quercia et al., Hosp. Formul. 28: 137, 142 (1993) noted
that serious cardiovascular adverse side-effects, including
torsades de pointes and other ventricular arrhythumias, were
reported in “healthy” patients who received terfenadine
concurrently with either ketoconazole or erythromycin.
Quercia et al., also states that arrhythmias have also been
reported with the concomitant administration of astemizole
and erythromycin or erythromycin plus ketoconazole. Thus,
he cautions against using loratadine concurrently with keto-
conazole, itraconazole, and macrolides, such as erythromy-
cin.

Additionally, it is also known that ketoconazole and/or
erythromycin interfere with cytochirome P450, and thereby
inhibit the metabolism of non-sedative antihistamines such
as lerfenadine and astemizole. Because of the interference
with the metabolism of loratadine, there exists a greater
potential for adverse interaction between loratadine or other
non-sedating antihistamines and drugs known to inhibit
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cytochrome P450, such as but not limited to ketoconazole,
itraconazole, and erythromycin.

In Brandes et al., Cancer Res. (52) 3796--3800 (1992),
Brandes showed that the propensity of drugs to promote
tumor growth in vivo correlated with potency to inhibit
concanavalin A stimulation of lymphocyte mitogenesis. In
Brandes et al., J. Nat’l Cancer Inst., 86: (10) 771--775
(1994), Brandes assessed loratadine in an in vitro assay to
predict enhancement of in vivo tumor growth, Ile found that
loratadine and astemizole were associated with growth of
both melanoma and fibrosarcoma tumors. The dose for
loratadine in this study was 10 mg/day.

None of the above references teach or enable the methods
of the present invention comprising administering DCL to a
human while avoiding adverse side-effects associated with
the administration of other non-sedating antihistamines; nor
do the references alone or in combination suggest these
methods. Thus, it would be particularly desirable to find
methods of treatment with the advantages of known non-
sedating antihistamines which would not have the afore-
mentioned disadvantages.

2. SUMMARY OF THE INVENTION

It has now been discovered that DCL is an eflective,
non-sedating antihistamine which is useful in treating aller-
gic rhinitis in a human, while avoiding adverse side-effects
normally associaled with the administration of other com-
pounds within the class of non-scdating antihistamines such

as loratadine, astemizole, and terfenadine. Such adverse :

side-effects include, but are not limited to, cardiac arrhyth-
mias, cardiac conduction disturbances, fatigue, headache,
gastrointestinal distress, appetite stimulation, weight gain,
dry mouth, and constipation or diarrhea.

Furthermore, DCL is useful for treating allergic rhinitis
while avoiding tumor promotion associated with loratadine
and other non-sedating antihistamines. Thus, this invention
also relates to novel methods of treating allergic rhinitis in
a human having a higher than normal propensity for or
incidence of cancer.

Furthermore, it has now also been discovered that DCL,
is vseful in treating allergic asthma in a human, while
avoiding the adverse side-effecls associaled with the admin-
istration of other non-sedating antihistamines. As stated
above, examples of such side-effects are appetite stimula-
tion, weight- gain; tumor promotion, cardiac arrhythmias,
and cardiac conduction disturbances. Thus, this invention
also relates to novel methods of treating allergic asthma in
a human having a higher than normal propensity for or
incidence of cancer.

In addition, DCL is useful in treating such disorders in a
human as retinopathy and small vessel disorders associated
with diabetes mellitus while avoiding the adverse side-
ellects associated with administration of other non-sedating
antihistamines and while avoiding tumor promotion associ-
ated with the administration of loratadine and other non-
sedating antihistamines. Thus, this invention also relates to
novel methods of treating retinopathy and small vessel
disorders associated with diabetes mellitus, in a human
having a higher than normal propensity for or incidence of
cancer.

It has also been discovered that DCL, in combination with
non-steroidal antiinflammatory agents or other non-narcotic
analgesics, is useful for the treatment of cough, cold, cold-
like and/or flu symptoms and the discomfort, pain, head-
ache, fever, and general malaise associated therewith in a
human, while avoiding the adverse side-effects associated
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with the administration of other non-sedating antihista-
mines. The use of such pharmaceutical compositions, con-
taining DCI, and non-narcotic analgesics or non-steroidal
antiinflammatory agents such as aspirin, acetaminophen or
ibuprofen, may optionally include one or more other active
components including a decongestant (such as pseudoephe-
drine), a cough suppressant/antitussive (such as dex-
tromethorphan) or an expectorant (such as guaifenesin).

The present invention also involves the use of the above-
described compositions to treat the above-described condi-
tions while avoiding tumor promotion associated with lora-
tadine and other non-sedating antihistamines. Thus, the
present invention also relates to the use of these composi-
tions to treat such conditions in a human having a higher
then normal propensity for or incidence of cancer.

The present invention also relates to a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin, and others known by those
skilled in the art, while treating allergic rhinitis, allergic
asthma, diabetic retinopathy and other small vessel disorders
due to diabetes.

This invention is also directed to a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin, and others known to those
skilled in the art, while treating cough, cold, cold-like and/or
flu symptoms and the discomfort, headache, pain, fever and
general malaise associated therewith, in a human, which
comprises administering a composition to said human, said
composition comprising DCL and a non-steroidal antiin-
fammatory agent or non-narcotic analgesic. The aforemen-
tioned compositions may optionally contain one or more
other active components including a decongestant, cough
suppressant/antitussive, or expeclorant.

It has also been discovered that DCL is useful in treating
other allergic disorders related to its activity as an antihis-
tamine, including but not limited to, urticaria and symptom-
atic dermographism, in a human, while avoiding the adverse
side-effects associated with the administration of other non-
sedating antihistamines and/or while avoiding tumor pro-
motion associated with the administration of loratadine and
other nonsedating antihistamines. Thus, this invention also
relates to novel methods of treating allergic disorders,
including but not limited to, urticaria and symptomatic
dermographism in a human having a higher than normal
propensity for or incidence of cancer. The present invention
also relates to methods of avoiding interaction between
loratadine or other non-sedating antihistamines and a drug
that inhibits cytochrome P450 including but not limited to
ketoconazole, itraconazole, and erythromycin, and others
known by those skilled in the art, while treating allergic
disorders, including but not limited to, urticaria and symp-
tomalic dermographism wherein said human is administered
DCL.

3. DETAILED DESCRIPTION OF THE
INVENTION

The present invention cncompasses a method of treating
allergic rhinitis in a human while avoiding the concomitant
liability of adverse side-effects associated with the admin-
istration of non-sedating antihistamines, which comprises
administering to said human a therapeutically effective
amount of DCL or a pharmaceutically acceptable salt
thereof,
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The present invention further encompasses a method of
treating allergic asthma in a human while avoiding the
concomitant liability of adverse side-effects associated with
the administration of non-sedating antihistamines, which
comprises administering to said human a therapeutically
effective amount of DCL or a pharmaceutically acceptable
salt thereof.

Also included in the present invention is a method of
treating retinopathy or other small vessel diseases associated
with diabetes mellitus in a human while avoiding the con-
comitant liability of adverse side-effects associated with the
administration of non-sedating antihistamines, which com-
prises administering to said human a therapeutically effec-
tive amount of DCL or a pharmaceutically acceptable salt
thereof.

The present invention further encompasses a method of
treating cough, cold, cold-like, and/or fiu symptoms and the
discomfort, headache, pain, fever, and general malaise asso-
ciated therewith, in a human, while avoiding the concomi-
tant liability of adverse side-effects associated with the
administration of non-sedating antihistamines, which com-
prises administering to said human a composition, said
composition comprising (i) a therapeutically effective
amount of DCL or a pharmaceutically acceptable salt thereof
and (ii) a therapeutically effective amount of at least one
non-steroidal antiinflammatory agent or non-narcotic anal-
gesic such as acetylsalicylic acid, acetaminophen, ibuprofen,
ketoprofen, and naproxen, or a pharmaceutically acceptable
salt thereof.

Additionally, the present invention encompasses a method
of treating cough, cold, cold-like, and/or flu symptoms and
the discomfort, headache, pain, fever, and general malaise
assaciated therewith, in a human, while avoiding the con-
comitant liability of adverse side-effects associated with the
administration of non-sedating antihistamines, which com-
prises administering to said human a composition, said
composition comprising (i) a therapeutically eflective
amount of DCL or pharmaceutically acceptable salt thereof,
and (ii) a therapeutically effective amount of a decongestant
such as pseudoephedrine or a pharmaceutically acceptable
salt thereof.

It has been found that DCL is five to seven times less
active in tumor promotion than loratadine. Thus, the present
invention further encompasses a method of treating allergic
rhinitis in a human while avoiding the concomitant liability
of tumor promotion associated with the administration of
loratadine and other non-sedating antihistamines, which
comprises administering to said human a therapeutically
effective amount of DCL or a pharmaceutically acceptable
salt thereof.

A further aspect of the present invention includes a
method of treating allergic asthma in a human while avoid-
ing the concomitant liability of tumor promotion associated
with the administration of loratadine and other non-sedating
antihistamines, which comprises administering to said
human a therapeutically effective amount of DCL or a
pharmaceutically acceptable salt thereof.

The present invention further encompasses a method of
treating retinopathy or other small vessel diseases associated
with diabetes mellitus in a human while avoiding the con-
comitant liability of tumor promotion associated with the
administration of loratadine and other non-sedating antihis-
tamines, which comprises administering to said human a
therapeutically effective amount of DCL or a pharmaceuti-
cally acceptable salt thereof.

Because DCL is much less active than loratadine at
promoting tumors, a further aspect of this invention is a
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method of treating allergic rhinitis in a human wherein said
human has a higher than normal propensity for or incidence
of cancer, which comprises administering to said human a
therapeutically effective amount of DCL or a pharmaceuti-
cally acceptable salt thereof.

The present invention further encompasses a method of
treating allergic asthma in a human wherein said human has
a higher than normal propensity for or incidence of cancer,
which comprises administering to said human a therapeuti-
cally effective amount of DCL or a pharmaceutically accept-
able salt thereof.

Also included in the present invention is a method for
treating retinopathy or other small vessel diseases associated
with diabetes mellitus in a human wherein said human has
a higher than normal propensity for or incidence of cancer,
which comprises administering to said human a therapeuti-
cally effective amount of DCL or a pharmaceutically accept-
able salt thereof.

Furthermore, the present invention also includes a method
of treating cough, cold, cold-like, and/or and flu symptoms
and the discomfort, headache, pain, fever and general mal-
aise associated therewith, in a human, wherein said human
has a higher than normal propensity for or incidence of
cancer, which comprises administering to said human a
composition, said composition comprising (i) a therapeuti-
cally eflective amount of DCL, or a pharmaceutically accept-
able salt thereof, and (ii) a therapeutically effective amount
of a non-steroidal antiinflammatory agent or non-narcotic
analgesic such as acetylsalicylic acid, acetaminophen, ibu-
profen, ketoprofen, and naproxen, or a pharmaceutically
acceptable salt thereof.

Moreover, the present invention further encompasses a
method of treating cough, cold, cold-like and/or flu symp-
toms and the discomfort, headache, pain, fever and general
malaise associated therewith, in a human, wherein said .
human has a higher than normal propensity for or incidence
of cancer, which comprises administering to said human a
composition, said composition comprising (i) a therapeuti-
cally effective amount of DCL or a pharmaceutically accept-
able salt thereof, and (ii) a therapeutically effective amount
ol a decongestant such as pseudoephedrine or a pharmaceu-
tically acceptable salt thereof.

It has also been found that when DCL is concurrently
administered with a drug that inhibits cytochrome P450
including but not limited 10 ketoconazole, itraconazole,
erythromycin and others known by those skilled in the art,
the interaction between said DCL and said drug is decreased
in comparison to the concurrent administration of loratadine
or other non-sedating antihistamines with said drug.

Therefore, this invention also encompasses a method of
avoiding interaction between DCL and a drug that inhibits
cytochrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin and others known by those
skilled in the art, while treating allergic rhinitis in a human,
wherein said human is administered DCL or a pharmaceu-
tically acceptable salt thereof.

Moreover, this invention also encompasses a method of
avoiding interaction between loratadine or other non-sedat-
ing antihistamines and a drug that inhibits cytochrome P450
including but not limited to keloconazole, itraconazole,
erythromycin and others known by those skilled in the art,
while treating allergic asthma in a human, wherein said
human is administered DCL or a pharmaceutically accept-
able sall thereol.

This invention also encompasses a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
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itraconazole, erythromycin and others known by those
skilled in the art, while treating retinopathy or other small
vessel diseases associated with diabetes mellitus in a human,
wherein said human is administered DCL or a pharmaceu-
tically acceptable salt thereof,

Also encompassed by the present invention is a method of
avoiding interaction between DCL and a drug that inhibits
cytochrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin and others known by those
skilled in the art, while treating cough, cold, cold-like,
and/or flu symptoms and the discomfort, headache, pain,
fever and general malaise associated therewith, in a human,
which comprises administering to said human a composi-
tion, said composition comprising (i) a therapeutically effec-
tive amount of DCL or a pharmaceutically acceptable salt
thereof, and (ii) a therapeutically effective amount of a
non-steroidal antiinflammatory agent or non-narcotic anal-
gesic, such as acetylsalicylic acid, acetaminophen, ibupro-
fen, ketoprofen, and naproxen, or a pharmaceutically accept-
able salt thereof.

A further aspect of the invention is a method of avoiding
interaction between DCL and a drug that inhibits cyto-
chrome P450 including but not limited to ketoconazole,
itraconazole, erythromycin and others known by those
skilled in the art, while treating cough, cold, cold-like,

and/or Au symptoms and the discomfort, headache, pain, 2

fever and general malaise associated therewith, in a human,
which comprises administering to said human a composi-
tion, said composition comprising (i) a therapeutically effec-
tive amount of DCL or a pharmaceutically acceptable salt

thereof, and (ii) a therapeutically effective amount of a :

decongestant such as pseudoephedrine or a pharmaceuti-
cally acceptable salt thereof.

A further aspect of this invention includes a method of
treating urticaria in a human while avoiding the concomitant
liability of adverse side-effects associated with the admin-
istration of non-sedating antihistamines, comprising admin-
istering to said human a therapeutically effective amount of
DCL or a pharmaceutically acceptable salt thereof.

Furthermore, the present invention includes a method of
treating symptomatic dermographism in a human while
avoiding the concomitant liability of adverse side-effects
associated with the administration of non-sedating antihis-
tamines, comprising administering to said human a thera-
peutically effective amount of DCL or a pharmaceutically
acceptable salt thereof.

It has also now been found that DCL is at least about
twenty times more potent at the histamine receptor when
compared to loratadine. Thus, the dosage range by the
modes of administration described herein and for vse in the
methods of the present invention, are about 0.1 to less than
about 10 mg per day. This is significantly lower than what
has been recommended for other non-sedating antihista-
mines, including loratadine which has a reconunended oral
dose of 5 to 100 mg per day. However, due to the signifi-
cantly less side-eflects, DCL can be given in doses higher
than those suggested for loratadine thereby offering an
improved therapeutic range than loratadine.

Loratadine and other non-sedating antihistamines have
antihistaminic activity and provide therapy and a reduction
of symptoms for a variety of conditions and disorders related
to allergic rhinitis and other allergic disorders, diabetes
mellitus and other conditions; however, such drugs, while
offering the expectation of efficacy, causes adverse side-
effects. Utilizing DCL results in clearer dose-related defini-
tions of efficacy, diminished adverse side-effects, and
accordingly, an improved therapeutic index. It is, therefore,
more desirable to use DCL than to use loratadine itself or
other non-sedating antihistamines.
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The term “adverse effects” includes, but is not limited to
cardiac arrhythmias, cardiac conduction disturbances, appe-
tite stimulation, weight gain, sedation, gastrointestinal dis-
tress, headache, dry mouth, constipation, and diarrhea. The
term “cardiac arrhythmias™ includes, but is not limited to
ventricular tachyarrhythmias, torsades de pointes, and ven-
tricular fibrillation.

The phrase “therapeutically effective amount” means that
amount of DCL which provides a therapeutic benefit in the
treatment or management of allergic rhinitis and other
allergic disorders such as urticaria, symptomatic dermogra-
phism, allergic asthma, retinopathy or other small vessel
disorders associated with diabetes mellitus, and the symp-
toms associated with allergic rhinitis such as cough, cold,
cold-like, and/or fiu symptoms including, but not limited to,
sneezing, rhinorrhea, lacrimation, and dermal irritation.

The term “allergic asthma” is defined as a disorder
characterized by increased responsiveness of the trachea and
bronchi to various stimuli which results in symptoms which
include wheezing, cough, and dyspnea.

The term “diabetic retinopathy” or “retinopathy associ-
ated with diabetes mellitus™ is that disorder caused by
increased permeability of the capillaries in the eye which
leads to hemorrhages and edema in the eye and can lead to
blindness. The term “small vessel disorders associated with
diabetes mellitus” includes, but is not limited to, diabetic
retinopathy and peripheral vascular disease.

The magnitude of a prophylactic or therapeutic dose of
DCL in the acute or clironic management of disease will
vary with the severity of the condition to be treated and the
route of administration. The dose, and perhaps the dose
frequency, will also vary according to the age, body weight,
and response of the individual patient. In general, the total
daily dose range, for the conditions described herein, is from
about 0.1 mg to less than about 10 mg administered in single
or divided doses orally, topically, transdermally, or locally
by inhalation. For example, a preferred oral daily dose range
should be from about 0.1 mg to about 5 mg. A more
preferred oral dose is about 0.2 mg to about 1 mg.

It is further recommended that children, patients aged
over 65 years, and those with impaired renal or hepatic
fonction initially receive low doses, and that they then be
titrated based on individual response(s) or blood level(s). It
may be necessary to use dosages outside these ranges in

_ some cases as will be apparent to those skilled in the art.

w
w

Further, it is noted that the clinician or treating physician
will know how and when to interrupt, adjust, or terminate
therapy in conjunction with individual patient response.

The term “therapeutically effective amount of DCL or a
pharmaceutically acceptable salt thereof™ is encompassed by
the above-described dosage amounts. In addition, the terms
“said composition comprising (i) a therapeutically effective
amount of DCL or a pharmaceutically acceptable salt
thereof, and (ii) a therapeutically effective amount of at least
one non-steroidal antiinflanumatory agent or non-narcotic or
a pharmaceutically acceptable salt thereof”; and “said com-
position comprising (i) a therapeutically effective amount of
DCL or a pharmaceutically acceptable salt thereof, and (ii)
a therapeutically effective amount of a decongestant such as
pseudoephedrine or a pharmaceutically acceptable salt
thereof” are also encompassed by the above-described dos-
age amounts and dose frequency schedule.

Any suitable route of administration may be employed for
providing the patient with an effective dosage of DCL
according to the methods of the present invention. For
example, oral, rectal, parenteral, transdermal, subcutaneous,

5 intramuscular, and like forms of administration may be

employed. Dosage forms include tablets, troches, disper-
sions, suspensions, solutions, capsules, patches, and the like.
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The pharmaceutical compositions used in the methods of
the present invention comprise DCL, the metabolic deriva-
tive of loratadine, as active ingredient, or a pharmaceutically
acceptable salt thereof, and may also contain a pharmaceu-
tically acceptable carrier, and optionally, other therapeutic
ingredients.

The term “pharmaceutically acceptable salt” refers to a
salt prepared from pharmaceutically acceptable non-toxic
acids or bases including inorganic acids or bases or organic
acids or bases. Examples of such inorganic acids are hydro-
chloric, hydrobromic, hydroiedic, sulfuric, and phosphoric.
Appropriate organic acids may be selected, for example,
from aliphatic, aromatic, carboxylic and sulfonic classes of
organic acids, examples of which are formic, acetic, propi-
onic, succinic, glycolic, glucuronic, maleic, furoic, glutamic,
benzoic, anthranilic, salicylic, phenylacetic, mandelic,
embonic (pamoic), methanesulfonic, ethanesulfonic, pan-
tothenic, benzenesulfonic, stearic, sulfanilic, algenic, and
galacturonic. Examples of such inorganic bases include
metallic salts made from aluminum, calcium, lithium, mag-
nesium, potassium, sodium, and zinc. Appropriate organic
bases may be selected, for example, from N,N-dibenzyleth-
ylenediamine, chloroprocaine, choline, diethanolamine, eth-
ylenediamine, meglumaine (N-methylglucamine), lysine
and procaine.

The compositions for use in the methods of the present
invention include compositions such as suspensions, solu-
tions and elixirs; aerosols; or carriers such as starches,
sugars, microcrystalline cellulose, diluents, granulating
agents, lubricants, binders, disintegrating agents, and the
like, in the case of oral solid preparations (such as powders,
capsules, and tablets), with the oral solid preparations being
prelerred over the oral liquid preparations. The most pre-
ferred oral solid preparations are tablets.

Because of their ease of administration, tablets and cap-
sules represent the most advantageous oral dosage unit form,
in which case solid pharmaceutical carriers are employed. If
desired, tablets may be coated by standard aqueous or
nonaqucous techniques.

In addition to the common dosage forms set out above, the
compound for use in the methods of the present invention
may also be administered by controlled release means and/or
delivery devices such as those described in U.S. Pat. Nos.
3,845,770, 3,916,899; 3,536,809; 3,598,123; and 4,008,719,
the disclosures of which are hereby incorporated by refer-
ence.

Pharmaceutical compositions for use in the methods of

- -the present invention suitable for oral administration'may be

presented as discrete units such as capsules, cachets, or
tablets, or aerosol sprays, each containing a predetermined
amount of the active ingredient, as a powder or granules, or
as a solution or a suspension in an aqueous liquid, a
non-aqueous liquid, an oil-in-water emulsion, or a water-in-
oil liquid emulsion. Such compositions may be prepared by
any of the methods of pharmacy, but all methods include the
step of bringing into association the active ingredient with
the carrier which constitutes one or more necessary ingre-
dients. In general, the compositions are prepared by uni-
formly and intimately admixing the active ingredient with
liquid carriers or finely divided solid carriers or both, and
then, if necessary, shaping the product into the desired
presentation.

For example, a tablet may be prepared by compression or
molding, optionally, with one or more accessory ingredients.
Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient in a free-flowing form
such as powder or granules, optionally mixed with a binder,
lubricant, inert diluent, surface active or dispersing agent.
Molded tablets may be made by molding, in a suitable
machine, a mixture of the powdered compound moistened

w

w
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with an inert liquid diluent. Desirably, each tablet contains
from about 0.1 mg to less than about 10 mg of the active
ingredient, and each cachet or capsule contains from about
0.1 mg 10 about less than 10 mg of the active ingredient, i.e.,
DCL.

The invention is further defined by reference to the
following examples describing in detail the preparation of
the compound and the compositions used in the methods of
the present invention, as well as their wtility. It will be
apparent to those skilled in the art that many modifications,
both to materials and methods, may be practiced which are
within the scope of this invention.

4. EXAMPLES
4.1 Example 1
Preparation of Loratadine and its Metabolites

Loratadine can be synthesized by methods disclosed in
U.S. Pat. No. 4,282,233. The metabolites are prepared
similarly, by reaction steps conventional in the art, as
described in U.S. Pat. No. 4,659,716 which is incorporated
here by reference in its entirety. One common method of
preparing DCL is to reflux loratadine in the presence of
sodium hydroxide and ethanol as depicted below.

/7 cl

\N
' | NaOH, EIOH
———
reflux
N
CO,Et
Claritin or
Loratadine

DCL

Extraction of Comuercially Available Claritin Tablets (600x
10 mg):

Tablets of loratadine, were diluted with water and chlo-
roform. The mixture was stirred, then filtered through celite,
rinsed with chloroform until the filtrate contained no lora-
tadine. The separated aqueous layer was extracted with
chloroform twice. The combined organic layer was washed
with water, brine and dried over sodium sulfate. The solvent
was evaporated to give pure loratadine as a white solid.

Saponification of Loratadine:

Loratadine (4.0 g) was added to a solution of sodium
hydroxide (5.9 g) in 280 mL of absolute ethanol and the
mixture was stirred at reflux for four days. The mixture was
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cooled and concentrated to remove ethanol. The residue was
diluted with water and aqueous layer was extracted with
methylene chloride five times. The combined organic layer
was washed with water, brinc and dricd over sodium sulfate.
The solvent was evaporated to give 2.82 g (87%) of pure
loratadine derivative (or metabolite) as a pale-tan solid.

4.2 Examplc 2

e

12

containing the same drug at the same concentration. The
histamine challenges were made at 5, 20, 35, 50, 65, 80, 95,
110 and 125 minutes of exposure to the drug or at compa-
rable times in the control tissues.

Subsequent analyses of the results from each experiment
involved (i) normalization of the data from each tissue for
differences in inherent contractility by expressing all con-
tractions as a percent of the last predug contraction, (ii)
normalization of the data for possible time-related changes
in contractility by expressing the contractions recorded

exposure of drug-treated tissues to histamine, the flvid in the
tissue chamber was replaced with finid free of histamine but

Antihistaminic Activity 10 during drug-exposure as a percent of the corresponding
The antihistaminic activity of loratadine and DCL were value for the untreated tissue, and finally (iii) calculation of
compared in isolated strips of gninea pig ileum contracted ~ the drug-related percent reduction of each contraction.
with histamine. This preparation is generally accepted by The resultant sets of data for drug concentration and
those skilled in the art as predicative of its efficacy as a _ corresponding percent reduction in hjstamine-response were
peripheral histamine H-1 receptor. 15 then used to estimate for each experiment the concentration
of drug that would have produced a 50 percent reduction in
Methods: the histamine response, the IC,,. This was done by fitting
Experiments were performed on pieces of ileum taken straight lines to the data using the method of least squares
from male guinea pigs (Hartley strain, 419-560 grams; Elm and calculating the IC,, from the equation of the line. The
Hill Breeding Laboratories, Chelmsford, Mass.). The tissues 20 mean+/~ standard error of the values for the experiments on
were suspended in tissue chambers containing 40 ml of  each drug were calculated, and differences between the
Tyrode’s solution aerated with 95% oxygen and 5% carbon drugs was examined using the Kruskal Wallis 1-way analy-
dioxide at 35° C. The Tyrode’s solution contained (in mM) sis of variance by ranks.
137 NaCl, 2.7 KCl, 2.2 CaCl,, 0.025 MgCl,, 0.4 NaHPO,, A summary of the results are shown in the following two
11.9 NaHCO, and 5.5 glucose. Contractions in response 1o ,5 tables. The percentages of reduction of histamine-induced
histamine were recorded with isotonic transducers (Model contractions of the isolated guinea pig ileum produced by
357, Harvard Apparatus Company, South Natick, Mass.) exposure for 125 minutes to various concentrations of each
using an ink-writing polygraph (Model 7, Grass Instrument drug are set forth below:
TABLE 1
Reduction of Histamine-induced
Guinea Pig Tleum Contractions (Percent
Expt Concentration of drug (mol/l)
Drug No. 3x107'° 1x10® 3x10® 1x10® 3x10® 1x107
Loratadine 1 — 19.05 — 13.33 — 88.57
2 — — — 28.32 54.42 98.66
3 — — — 39.64 44.68 93.38
4 — — — 55.86 45.83 86.46
DCL 1 11.93 73.12
2 3891 38.81 56.71
3 40.00 62.69 76.21
4 35.43 44.13 76.43
45
“‘Company, Quincy, Mass.). A tension of one gram was
maintained on all tissues at all times. TABLE 2
In each experiment three or four pieces of ileum were - T
removed from a single animal, suspended in individual Reduction of Histamine-Induced
. e . B 50 Guinea Pig Icum Contractions (ICsq
tissue chambers and allowed to equilibrate with the bathing
solution for one hour before the administration of any drugs. Drug Eapt 1Cs (M)
In four initial experiments in which tissues were exposed to
histamine at concentrations of 1x1077, 1x107¢ and 1x10~* Loratadine ! 1.90 x 10°2
mol/l, histamine at 1x10~° mol/l produced strong contrac- § 3?5 : ig_s
tions on the linear portion of the log-concentration-effect 33 M 122 % 107
curve and this concentration of histamine was chosen for use Mean 1.86 x 107
in all further experiments. $.E. 0.22
For determining the antihistaminic effects of loratadine DCL ! 636 x 10719
and DCL, tissues were exposed briefly (about 15 seconds) to 2 19;2 x 10_,0
1x10~° mol/I of histamine at intervals of 15 minutes. After 6° i :‘gg : 12_,0
two successive exposures to histamine produced contrac- Mean 9.75 x 10-10
tions of approximately the same magnitude, loratadine or SE. 3.20
DCL, at final concentrations that varied three- or ten-fold,
was added to all but one of the tissue chambers, the untreated Note:
tissue serving as a control for the treated tissues. After each 65

There is a statistically significant drug-related difference in ICso values
(P =0.0209).
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These results indicate that DCL is approximately 20 fold
more potent at the histamine receptor than loratadine.

4.3 Example 3

Receptor Binding Studies

Receptor binding studies on the binding aflinities of
loratadine and DCL at histamine H-1 receptors were per-
formed.

The methods described by Dini et al., which is hereby
incorporated by reference herein (Agents and Actions,
33:181-184, 1991), were used for these binding studies.
Guinea pig cerebella membranes were incubated with 0.5
nM 3H-pyrilamine for 10 min at 25° C. Following incuba-
tion, the assays were rapidly filtered under vacuum through
GI'/B glass fiber filters (Whatman) and washed several times
with ice-cold buffer using a Brandel Cell Harvester. Bound
radioactivity was determined with a lquid scintillation
counter (LS 6000, Beckman) using a liquid scintillation
cocktail (Formula 989, DuPont NEN).

1C5, values were determined for compounds tested and
pyrilamine at the H-1 histamine receptor:

TABLE 3

Inhibition of Pyrilamine Binding at H-1 Receptor

H-1 receptor

Compound 1C5o (nM) (nH)
Loratadine 721 (1.55)
DCL 51.1 (1.12)
Pyrilamine 1.4 0.98)

As shown above, DCL was found to have a 14 fold greater
affinity than loratadine for histamine H-1 receptors. These
results are consistent with the findings demonstrating a
higher potency of DCL over loratadine for inhibition of
histamine-induced contractions of guinea pig ileum.

These studies confirm that DCL has a higher potency for
histamine receptors than loratadine.

4.4 Example 4

Tumor Promoting Activity

Inhibition of lymphocyte mitogenesis was used to screen
the potencies of loratadine and DCL as tumor promoting
agents.

Mitogenesis Studies:

Fresh spleen cells (5x10%) obtained from 5-week old
BALB/c mice (Charles River, ST. Constant, PQ) were
suspended in RPMI 1640 medium containing 2% fetal calf
serum (Grand Island Biological Co., Grand Island, N.Y.)
seeded into replicate microwell plates (Nunc) to which
concanavalin (Con) A (2 pg/ml; Sigma Chemical Co., St.
Louis, Mo.) was added and incubated (37° C., 95% air, 5%
CO,) in the absence or presence of increasing concentrations
of the test agents dissolved in saline or other vehicles.
Forty-three hours after the addition of Con A, 0.25 nmol
*H-thymidine (6.7 Ci/nmol; ICN Radiopharmaceuticals,
Montreal, PQ) was added to each well. After an additional
S-hour incubation, the cells were washed from the wells onto
filter papers employing an automated cell sorter. The filters
were placed into vials containing 5 ml scintillation fluid
(Readysafe; Beckman), and radioactivity incorporated into
DNA at 48 hours was determined (n=3). ICs, values for

w
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inhibition of mitogenesis were determined over wide range
of concentrations (0.1 to 10 pM).

TABLE 4

Inhibition of Concanavalin A
Induced Stimulation of Lymphocytes (ICsq)

Loratadine 1.0 pM
DCL 5.6 uM

These results indicate that DCL is 5-7 fold less active
than loratadine at promoting tumor growth.

4.5 Example 5

Cardiovascular Effects

The effects of DCL on cardiac potassium currents were
studied.
Methods:

Single ventricular myocytes of the guinea-pig and the

5 rabbit were dissociated by enzymatic dispersion (see Car-

meliet, J. Pharmacol. Exper. Ther, 1992, 262, 809-817
which is incorporated herein by reference in its entirety).
The single suction patch electrode, with a resistance of 2 to
5 MQ was used for voltage clamp (Axoclamp 200A).
P-clamp software (Axon Instruments) was used to generate
voltage-clamp protocols and to record and analyze data. The
standard solution contained in mM: NaCl 137.6, KCl 5.4,
CaCl, 1.8, MgCl, 0.5, HEPES 11.6 and glucose 5, and NaOH
was added to pH 7.4. The intracellular solution contained
KCl 120, MgCl, 6, CaCl, 0.154, Na,ATP 5, EGTA 5, and
HEPES 10, with KOH added until pH 7.2.

Effect on the Delayed Rectifying K* Current, (I,,) in Rabbit
Ventricular Myocytes:

The voltage clamp protocol consisted of clamps from a
holding potential of =50 mV to +10 mV for a duration of 4
sec. The change in tail current was measured as a function
of the drug concentration. This concentration was changed
between 1077 and 107> M in five steps. Exposure to each

- concentration -lasted- 15 min. At the end, washout -was

55

60

G5

attempted during 30 min.

Effect on the Inward Rectifier Current in Guinea-Pig Myo-
cytes: ‘

The inward rectifier was measured by applying ramp
voltage clamps starting from -50 mV and hyperpolarizing
the membrane to =120 mV at a speed of 10 mV/sec. The
starting concentration was the 50% efficiency concentration,
determined in the preceding experiments, Higher concen-
trations were applied if this initial concentration was without
effect.

Effect on IK, in Guinea-Pig Ventricular Myocytes:

Tail currents were measured following depolarizing
clamps of 2 sec duration to potentials between —30 mV and
+60 mV; holding potential ~50 mV.

The results from these studies indicate that DCL is less
aclive than terfenadine in inhibiting the cardiac delayed
rectifier and thus has no potential for cardiac side-effects.
Thus, the methods of the present invention are less toxic
than methods which use other non-sedating antihistamines.
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4.6 Example 6

Inhibition of Cytochrome P450 _

This study is conducted to determine the extent that
loratadine and DCL inhibit human cytochrome P4503A4
(CYP3A4). CYP3A4 is involved in many drug-drug inter-
actions and quantitation of inhibition of CYP3A4 by lora-
tadine or DCI, indicates the potential of such drug-drug
interactions. Inhibition is measured using the mode] sub-
strate testosterone and cDNA-derived CYP3A4 in
microsomes prepared from a human lymphoblastoid cell line
designated h3A4v3.

Study Design:

The inhibition study consists of the determination of the
50% inhibitory concentration (ICs,) for the test substance. A
single testosterone concentration (120 uM, approximately
twice the apparent Km) and ten test substance concentra-
tions, separated by approximately Y4 log, are tested in
duplicate. Testosterone metabolism is assayed by the pro-
duction of the 6(B)-hydroxytestosterone metabolite. This
metabolite is readily quantitated via HPLC separation with
absarbance detection. ’

Storage/Preparation of the Test Substances and Addition to
the Incubations: )

The test substances will be stored at room temperature.
The test substances will be dissolved in ethanol for addition
to the incubations. The solvent concentration will be con-
stant for all concentrations of the test substance,

1Cs, Determination:

Final test substance concentrations will be 100, 30, 10, 3,
1, 0.3, 0.1, 0.03, 0.01, 0.003 and O pM. Each test concen-
tration will be tested in duplicate incubations in accordance
with the method below:

Method:

A 0.5 ml reaction mixture containing 0.7 mg/ml protein,
1.3 mM NADP+, 3.3 mM glucose-6-phosphate, 0.4 U/ml
glucose-6-phosphate dehydrogenase, 3.3 mM magnesium
chloride and 120 pM testosterone in 100 mM potassium
phosphate (pH 7.4) will be incubated at 37° C. for 30 min.
A known quantity of 11(f)-hydroxytestosterone will be
added as an internal standard to cotrect for recovery during
extraction. The reaction mixture will be extracted with 1 ml
methylene chloride. The extract will be dried over anhy-
drous magnesium sulfate and evaporated under vacuum. The
sample will be dissolved in methanol and injected into a
4.6x250 mm 5u C18 HPLC column and separated at 50° C.
with a mobile phase methanol/water at a flow rate of 1 ml per
min. The relention times are approximately 6 min for the
6(B)-hydroxy, 8 min for 11(~)-hydroxy and 12 min for
testosterone. The product and internal standard are detected
by their absorbance at 254 nm and quantitated by correcting
for the extraction efliciency using the absorbance of the
11{B)-hydroxy peak and comparing to the absorbance of a
standard curve for 6(f3)-hydroxytestosterone.

Data Reporting:
For each test substance, the concentration of 6(()-hydrox-
ylestosterone metabolite in each replicate incubation is

w
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determined and the percentage inhibition relative to solvent
control is calculated. The 1Cy, is calculated by linear inter-
polation.

Useful pharmaceutical dosage forms for administration of
the compounds used in the methods of the present invention
can be illustrated as follows:

4.7. Example 7

Capsules

A large number of unit capsules are prepared by filling
standard two-piece hard gelatin capsules each with 0.1 (0 10
milligrams of powdered active ingredient, 150 milligrams of
lactose, 50 milligrams of cellulose, and 6 milligrams mag-
nesium stearate.

4.8. Example 8

Soft Gelatin Capsules

A mixture of active ingredient in a digestible oil such as
soybean oil, lecithin, cottonseed oil or olive oil is prepared
and injected by means of a positive displacement pump into
gelatin to form soft gelatin capsules containing 0.1 to 10
milligrams of the active ingredient. The capsules are washed
and dried.

4.9 Example 9

Tablets

A large number of tablets are prepared by conventional
procedures so that the dosage unit was 0.1 to 10 milligrams
of active ingredient, 0.2 milligrams of colloidal silicon
dioxide, 5 milligrams of magnesium stearate, 275 milli-
grams of microcrystalline cellulose, 11 milligrams of starch
and 98.8 milligrams of lactose. Appropriate coatings may be
applied to increase palatability or delay absorption.

Various modifications of the invention in addition to those
shown and described herein will be apparent to those skilled
in the art from the foregoing description. Such modifications
are also intended to fall within the scope of the appended
claims.

The foregoing disclosure includes all the information
deemed essential to enable those skilled in the art to practice
the claimed invention. Because the cited patents or publi-
cations may provide further useful information these cited
materials are hereby incorporated by reference in their
entireties.

What is claimed is:

1. A method of treating allergic rhinitis in a human
comprising orally administering to a human a therapeuti-
cally effective amount of descarboethoxyloratadine, or a
pharmaceutically acceptable salt thereof, wherein the
amount of the descarboethoxyloratadine administered is 0.1
mg to 5 mg per day.

2. The method of claim 1, wherein the amount of said
descarboethoxyloratadine, or a pharmaceutically acceptable
salt thereof, is administered together with a pharmaceuti-
cally acceptable carrier.

* ok ok k%





