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COMMONWEALTH of AUSTyL 

PATENTS ACT 1952

APPLICATION FOR A STANDARD PATENT

-J-
We MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
of 77 Massachusetts Avenue,

Cambridge,
Massachusetts 02139,
UNITED STATES OF AMERICA

hereby apply for the grant of a Standard Patent for an invention entitled:

"METHOD FOR TREATING DEPRESSION UITH D-FENFLURAMINE"

O * « «
which is described in the accompanying specification.
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APPLICATION ACCEPTED AND AMENDMENTS

ALLOWED ........... .......... .............................

LODGED AT SUB-OFFiCE 
1 6 JUN 198? 

Melbourne

The address for service is care of DAVIES & COLLISON. Patent Attorneys, of 1 Little 
Collins Street, Melbourne, in the State of Victoria, Commonwealth of Australia.

Dated this 16th day of June 19 87

IftfC« av.

Davies & Collison, lvlelboume and Canberra.

To: THE COMMISSIONER OF PATENTS
(a member of the firm of DAVIES &
COLLISON for and on behalf of the Applicant).
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, COMMONWEALTH ΟΕ AUSTRALIA

Patents Act

DECLARATION FOR A PATENT APPLICATION
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▼ INSTRUCTIONS 
(a> Insert ‘'Convention”

if applicable
(b) Insert FULL n»tne(s) 

of applicant(s)

(c) Insert “of addition” 
if applicable

(d) Insert TITLE of 
invention

(e) Insert FULL nanie(s) 
AND addresses) of 
dcelarant(s)
(See headnote*)
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(f) Insert FULL name(s) 

AND address(es) of 
actual inventor(s)

U) how applh 
taiiUs) derive(s) 
title froth actual 
inventoris)
(See headnote* *)

(h) Insert country, 
filing date, and 
basic applieantis) 
for the/or EACH 
basic application

fk) Insert Pl ACL of 
signing

(I) Insert DATE of 
signing

(in) Signuturc(x) of 
UeclurunUs)

In support of the fa> Convention 
(W Massachusetts Institute of Technology

application made by

(hereinafter called “applicant(s)”) for a patent <c> for an
invention entitled W METHOD FOR TREATING DEPRESSION 
WITH D-FENFLURAMINE

I, John T. Preston, of 
Massachusetts Institute of Technology

of 77 Massachusetts Avenue
Cambridge, Massachusetts 02139 
U.S.A,.

do solemnly and sincerely declare as follows:

(or, in the case of an application by a body corporate)
1. JCurO/WtXMx authorized to make this declaration on behalf of the applicantfx).
2, KXlt/AViXXEcxtkQixetKitxcaceKi3ic(s)xi£xbBxkciottliiHJX

(or, where the applicant(s) is/are not the actual inventorfs'))
9 (Q' Richard and Judith Wurtman/and Dermot O'Rourke 

both of 19 3 Marlborough Street 429 Main Street
Boston, Massachusetts ·> Charlestown, Massachusetts
U.S.A. i U.S.A.

iS/are the actual inventor(s) of the invention and the facts upon which the applicant(X) 
is&/0stt entitled to make the application are as follows:
<k) Assignments from Richard J. and Judith J. Wurtman and 

Dermot 0 ?ourke Dated June 16 , 19 86 to the applicant 
in respev' of the invention

(Note: Paragraphs 3 and 4 apply only to Convention applications)
3, The basic application^ for patent or similar protection on which the application is based 

is/ai© identified by country, filing date, and basic applicant(s) as follows:
lh) United States, June 16, 19 86
Richard J. and Judith J. Wurtman and Dermot O'Rourke

4, The basic application^ referred to in paragraph 3 hereof witsb&XK the first application  ̂
made in a Convention country in respect of the invention the subject of the application.

Declared at (k)
Dated «> Q<^c~· //, / 7(/7/
t».i ..- “
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(12) PATENT ABRIDGMENT (11) Document No. AU-B-74264/87 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 592876

(54) Title
METHOD OF TREATING DEPRESSION USING D-FENFLURAMINE

International Patent Classification(s)
(51)4 A61K 031/135

(21) Application No.: 74264/87 (22) Application Date : '

(30) Priority Data

(31) Number (32)
874609

Date (33)
16.06.86

Country
US UNITED STATES OF AMERICA

(43) Publication Date ; 17.12.87

(44) Publication Date of Accepted Application ; 25.01.90

(71) Applicant(s)
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

(72) Inventor(s)
RICHARD WURTMAN; JUDITH WURTMAN; DERMOT O'ROURKE

(74) Attorney or Agent
DAVIES & COLLISON, MELBOURNE

(56) Prior Art Documents 
US 4309445

(57) Claim

1. A method for treating human patients having bi­

polar depression which consists of administering to said patient 

a unit dosage form of a composition which comprises between 

about 2.5 mg end 120 mg per day of an active composition com­

prising thfi dextro optically active isomer of 1-(meta-trifluoro- 

methylpheriyl)-2-ethyLaminopropane or a physiologically accep­

table salt thereof in admixture with an inert non-toxic carrier.
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PATENT ACT 1952

COMPLETE SPECIFICATION 

(Original)

FOR OFFICE USE

Application Number:
Lodged:

Complete Specification Lodged:
Accepted:Published:

Priority:
Related Art:

® . e ©

Name of Applicant:

Address of Applicant:

Address for Service:

5 92

Class Int. Class

(This document contains the 
amendments made vnd-r 
i Section 49 and is correct tor

| printing.

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

77 Massachusetts Avenue, 
Cambridge, ■
Massachusetts 02139, 
UNITED STATES OF AMERICA

DAVIES & COLLISON, Patent Attorneys,
1 Little Collins Street, Melbourne, 3000.

Complete specification for the invention entitled:

"METHOD FOR TREATING DEPRESSION WITH D-FENFLUF.AMINE"
#

11

The following statement is a full description of this invention,
including the best method of performing it known to us :-
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BACKGROUND OF THE INVENTION
ij This invention relates to a method |for treating de­
pression in humans with d-fenflurcmine.

■ Bipolar depressions often, but not always, are char­
acterized by alternating periods of depression and hypomania.
At the present time, there are available a wide variety of 

modes of treating patients afflicted with bipolar depression 
.including psychiatric treatment and the administration of pharm-

i acdutical compositions to the patient.

Prior to the present invention, the efficacy of di­
fenfluramine in treating depression is specifically contraindi-
ce id, Physician's Desk‘Reference, 1985, page 1658. The d­

' I :
fenfluramine has been di'sclosed in U.S. Patent 3,198,834 to have 
an anorexigeni’c effect. In.-addition. U.S. Patent 4,309,445. 
discloses thct i-fenfluramin’e can be administered to patients 
having a syndrome of abnormal carbohydrate craving between meals 
in order to reduce the craving of carbohydrate without inhibit­
ing the intake of protein by the patient. -

SUMMARY OF THE INVENTION '
The present invention is based upon the discovery that 

3-fenfluramine, when administered to a patient afflicted with a . 
bipolar depression, effects a significant reduction ,in depres­
sion. This effect has been observed Without observation of un- 
lesirable .side effects .

DESCRIPTION OF SPECIFIC EMBODIMENTS i
I *Bipolar depressions are included among the "Atypical

jipolar Disorder" 1(269.70) «classification in DSM III and also

include variants such as the "Seasonal Affective Disorder Syn-
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drome" [SADS] not specifically listed in DSM-XII. The depres­
sive phase of the illness may be characterized by the following 
sign's and symptoms: .dysphoric mood or anhedonia; loss of inter­
est in previously enjoyed activities or pastimes? hypersomnia? 
decreased· energy, inability to concentrate, inability to think 
clearly; increased fatiguability; increased appetite, often both 
for calories.’,and, specifically for carbohydrate's; weight gain; 
psypbomotor retardation? social, withdrawal; decreased involvement 
and interest in work; the .tendency to -use drugs and/or alcohcslic 
beverage^ and/or niccotine excessively to improve the mood? and 
suicidal tendencies. - The .hypomanic phase is characterized by 
■heightened mood, a decreased need for sleep, increased energy,
inflated Self-esteem, increased productivity at work, sharpened1 · ’
and more creative thinking, an increase in socialization or 
gregariousness, and, often, a-decrease in appetite, sometimes 
with light weight loss. One particular subset of such patients 
suffer from. "SADS", exhibiting a tendency to become depressed 
each fall or winter and to stop being depressed with increased 
daylight. Another subset presents to their physicans primarily 
with symptoms related to appetite disturbances, e.g. carbohy- 
drate craving leading ,to obesity; bulemia; .’anorexia nervosa with 
depression^.

.The presentbinvention provides a method for treating 
bipolar depressive patients with a pharmaceutical·cpmposition 
having as an active ingredient the d-fenfluramine or':l~meta- 
trifluoro-methylphenyl-2-eihyl-aniinopi.Opane or a salt thereof 
mixed with·an inert non-toxic pharmaceutical carrier.

Suitable additional salts can be formed from the fol­
lowing acids: the hydrohalic acid, sulfuric acid, phosphorip ..
field or an organic acid such as acetic acid; valeric acid,, cap-
rioc acid, benzoic or nicotinic acid.

< 
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The inert non-toxic pharmaceutical excipie t of choice 

utilized depends on the mode of administration. The composi­

tions" of this invention are suitable for parenteral, buccal, 

sublingual or rectal administration. The resulting pharmaceuti­

cal compositions are, for example, tablets, coated tablets, cap­

sules, soft gelatine capsules, drinkable emulsions, suspensions 

or solutions for oral or injectable administration, sublingual

.. tablets or suppositories. They may also be formulated into a 

sustained release form. Among the various excipients which may 

be used for these purposes include talc, magnesium stearate,
β ft ft 1) . .

·*«» calcium carbonate, sodium or magnesium phosphate, lactose or
• ttft · .
··«' silica or the like. To the solid forms may be added a filler,
ft * ft . ■
ο. a diluent, h binder such as ethyl-cellulose, dihydroxypropyl

Si ί · « ’ ·
·»** cellulose, c^rboxymethylcellulose, arabic gum, tragacanth gum
ft « ‘
• ««· or gelatine. The compositions of this invention may also be

flavored, colored or coated with a wax or a plasticizer.
***,,, For the bipolar depressive patient, the administration

of a composition containing between about 2.5 to 60 mg of d-fen- 

, fluramihe given once or twice a day daily, i.e,, a total of 2.5­

120 mg depending upon the body weight of the patient, decreases
: . I .

the depressive state of the patient. Most commonly, d-i: flura- 

mine is administered in an amount of between about 5, 10 and 20 

mg once or twice a day.

The following example illustrates the present inven­

tion and is not intended to limit the same. s .
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EXAMPLE I

Eight patients (three males and five females, ages 

28 to 52) u >re admitted for study to the Massachusetts Institute 

of Technology Clinical Research Center. The study was approved 

by the Massachusetts Institute of Technology Committee on Use 

of Humans as Subjects, protocol #1589; and the CRC Advisory 

Committee, protocol #237, and the US FDA, (IND 20.205, c5614-4 

USA). Prior to treatment, subjects were screened to determine 

their eligibility, i.e. , whether they met diagnostic criteria

,., for bipolar depression.· Baseline measurements were made of
t ■ ■

'<■ calorie and nutrient choices, mood and activity during the fall 

<· and spring. Subsequently during the winter months, the effect

of d-fenfliiramine on various depressive symptoms (including pat­

terns of food intake and weight) were evaluated. Subjects re­

ceived 15 mg of d-fenfluramine twice a day or its placebo for 

three weeks in a double-blind, cross-over design.

The severity of the depression was rated at the begin­
ning and end of each treatment period utilizing a' clinical in­

terview by a psychiatrist and various depression rating scales. 

Psychomotor function was evaluated by use ofi a wrist activity 

monitor and calorie and nutrient intakes measured by allowing 

patients free access to a variety of isocaloric meal and snack 

choices.

Results :

Five:; of the eight subjects showed a significant clin­

ical improvement with a reduction in depression as evident on 

clinical examination and psychometric depression ratings; two 

idditional subjects showed significant improvement in appetitivC '01 

lepressive symptoms.
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Combined Hamilton and Addendum Scores

Placebo initial
24.5 + 2.13'

Placebo Final
18.25

• + 3.96
Data are expressed as means and SEM

Fenf. Xnj.. 
22.4

+ 2.64

Fen. Final

8.75

+ 2.27

The hyperphagia and excessive carbohydrate intake 
associated with the depression was significantly reduced in

4 ft ft ft ft• ft » ft ' response to treatment with d-fenfluramine.
ft ft«Oft 0ft ft « ft

ftft ft Placebo Placebo Fenf. Fen.• ftftft ftft initial Final Tn j . Final
ft ft ft ft ftft ft ft ft Calories 3015 + 559 2630 + 284 2850 + 493 1704 + 340

ft ftft ftft ft ft ft CHO/g 280 + 58 228 + 33 260 + 40 157 + 39
Data are expressed as means and SEM

ft ' ftft .«ftp
ft ft 4 ; ft ft The following is an example of a typical response to
£

treatment: A 30 year old single, white female who described a
pattern (of approximately 10 years.1 duration) of sad and de­
pressed mood, frequent crying, increased appetite, carbohydrate 
craving, hypersomnia, decreased energy, increased fatigue, in­
ability to concentrate, lowered interest and social withdrawalI
and psychmotor retardation. . These symptoms had their onset in 
September and terminated in April or May. With the advent of 
spring, she noted a distinct improvement in mood, accompanied 
by decreased sleep, increased energy, lowered calorie- and carbo­
hydrate intake and weight loss. Following treatment with d- 
fenfluramine, the subject was no longer depressed. She did not 
respond to placebo.

The treatment of the eight patients with d-fenf luramine
caused an unequivocal amelioration of their depression in five



(as measured by clinical criteria, the Hamilton Depression Ra­

ting Scale, and a "SAD" Depression Rating Scr.le addendum) and

significant improvement of the depressive and/or appetitive 

symptoms i'n two.

• · » « β• · · ©
• e ·β » «

© a © e

β © ©• © ·• « t
« ® « »

** © ·
• «* ♦« t « ©

t ·«
» r
t « r t

‘ I
Γ



-8-

I1
I

« <n ο M
<» 1 i
β «9 Λ»• Ο ΟΟ β Ο «
ο» α » » » β · β
» β » ο aa a

» · β »β β * *

• THE CLAIMS DEFINING THE INVENTION" ARE AS FOLLOWS ϊ
t

• . l. A method for treating human patients having bi­
polar depression which consists of administering to said patient 
a unit dosage form of a composition which comprises between
about 2.5 mg and 120 mg per day of an active composition com- 

t 1 ,'prising the dextro optically active isomer of 1-(meta-trifluoro-1 V
..methylphenyl)-2-ethy laminopropana or a physiologically accep­
table salt thereof in admixture with an inert non-toxic carrier.

, 2. A method of claim 1 wherein the dosage of the
active isomer ranges from 10 to 40 mg per day.

« ♦0 *
β S’ L

€ C» βt

3. The method of claim 1, substantially as 

hereinbefore described with reference to the Examples.

t
■a«y-o<nwl>inoti»n thogoo ί <

Dated this 16th day of JUNE, 1987 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

By Its Patent Attorneys

DAVIES & COLLISON
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