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The Use of Retinoids and Minoxidil (2,4,-diamino-6-
piperidino-pyrimidine-3-oxide) to Increase the Rate

of Growth of Human Scalp Hair and to Treat Certain

Types of Alopecias.
Background of the Invention:

1. Field of £he Invention
This invention relates to the use of retinoids and their

derivatives in combination with minoxidil (2,4,-diamino-6-
piperidino-pyrimidine-3-oxide) in order to increase the rate
of growth of human scalp hair and to treat certain types of

alopecias.

2. Description of the Prior Art

- A normal characteristic of human hair growth in most in-
dividuals is that it diminishes with age. Both the rate of
growth of the hair and the length of the growing cycle are
reduced. This condition is common to all individuals with
rare exception and must be differentiated from true male pat-
tern alopecia which is a distinct clinical entity associated
in certain individuals with the production of the male sex
hormone, testosterone and 1its derivatives, particularly dihy-
drotestosterone.

Many factors may influence the rate of hair growth in-
cluding race, sex, agdge, region, season of the year, nutrition
and hormones (Myers and Hamilton, 1951, Hamilton, 1958, Yano,
1936, Maeda, 1938, Troter, 1923, Pinkus, 1924, and Ono, 1963).
In the past, many attempts have been made to alter the course

of male pattern alopecia without success.

Detailed Description of the Invention:
This invention concerns the use of certain retinoids, in-

cluding all-trans retinoic acid and its metabolites and other
retinoid compounds in combination with minoxidil in oxder to
increase the rate of hair crowth and to treat various alope-
cias. The present inventor has applied for U.S. and PCT pa-
tents #235,169 and #PCT-US-81-00338 respectlvely on February

17, 1881, on the use of retinoids 1n the promotion of hair
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growth. All-trans retinoid acid has been shown to cause ele-
vated DNA synthesis in keratinocytes in cell culture. All-
trans retinoic acid can also be shown to increase the turn-
over time of epidermal cells in cell culture experiments as

well as in vivo experiments with human subjects. The pre-

%

~ sent inventor has discovered that the cells of the hair fol-

licle including the papillae can be stimulated by retinoids .
including all-trans retinoic acid. When tested experimental-
ly, the retincids caused the cells of the dermal papillae and
the cells of the root sheath to incorporate more tritiated
thymidine into DNA and to reproduce at a more rapid rate than
untreated cells from other hair follicles. This stimulation
by the retinoid compounds ultimately causes the entire hair
follicle to become more activated and the mitotic index as
measured by thymidine-H3 incorporation into DNA to rise.
Therefore, the individual scalp hairs can be shown to grow at
an increased rate and the anagen phase is prolonged.

A major problem in influencing alopecia is to revascula-
rize the area of alopecia and initiate the primary new hair
growth. All-trans retinoic acid and its derivatives and the
other retinoid compounds have been shown to give excellent
percutaneous absorption and to be very active on the kerati-
nizing cells of the skin, including the hair follicle, how-
ever, it is difficult for retinoids alone to revascularize
the area of the pilosebaceous apparatus.

Studies have shown that minoxidil, a potent antihyper-
tensive medication and peripheral vasodilator can increase the
rate of hair growth on the body when taken systemically, par-
ticularly in areas of the limbs and facial areas, primarily
due to ﬁasodilatory properties. Further studies have sug-
gesfed that minoxidil may be effective in initiating and pro-
moting vellus hair growth on the scalp in individuals with
aldpecia, however, minoxidil is not able to sustain the growth
of terminal hairs from vellus hairs on the scalp; and in the
majority of subjects with alopecia even pronounced vellus hair
growth on the scalp is not initiated or sustained by the topi-
cal application of minoxidil nor by the systemic administra-

tion.
The mechanism by which minoxidil exerts its effect is

RUREATT
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believed to be revascularization and by its vasodilatory pro-
perties, however, vasodilation alone is not sufficient stimu-
lus for hair growth, particularly in an area affected by alo-
pecia. The present inventor has applied for patent PCT-US-
81-00338 on March 12, 1981, and has shown that certain reti-
noids can increase the rate of hair growth in both males and
females and can prolong the anagen phase of the hair cycle
thereby converting vellus to terminal follicles. The mecha-
nism of action of the retinoid compounds is believed to be
through the initiation and activation of increased cell dif-
ferentiation, i.e., compounds which of themselves can initi-
ate the differentiation of cells of the pilosebaceous appa-
ratus which eventually form the hair follicle and become ter-
minal hairs. , '

Because of the advanced state of scalp thinning and atro-

phy of the pilary portion of the pilosebaceous apparatus, it
is difficult to initiate hair growth from areas of advanced

male pattern alopecia. Certain of the retinoid compounds

sustain and promote hair growth in areas where some hair is
present to some extent. However, in very advanced cases of
complete or total male paétern alopecia, certain retinoids

may.not produce sufficient new hair growth.

The present application is for the use of certain reti-
noid compounds with minoxidil. The stimulatory actions of
both compounds can promote each others effect, i.e., syner-
gism, retinoids can initiate cell growth and differentiation
(not initiated by minoxidil) and minoxidil can promote the
vasodilatory action not readily obtained with the retinoids.
While neither compound alone can have brpfound effects on
advanced alopecias, in combination the compounds are very
effective as promoters of new hair. growth in areas of alope-
cia.

The net result of apolication of minoxidil and reti-
n01ds is 1n1t1at1ng and production of new hair growth and
conver51on of vellus to terminal hair growth, i.e., the in-
crease in size from a vellus to a terminal hair and the con-
tlnued and more prolonged malntenance of the hair in the

anagen phase.
As noted previously, this effect is obtalned not merely
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as the addition of two compounds but as synergism, i.e., the
combination of these substances in the present invention pro-
duces an effect which cannot be produced by either compound

separately under conditions of its use and, therefore, repre-

sents a major advance in the treatment of alopecia.

st

As used herein, the term retinoid denotes retinol, reti-
nal, retinyl esters as well as retinoic acid and its esters,
derivatives and normal metabolites. The terminal group may
be oxidized, reducéd, esterified, etc. The alkali metal (so-
dium, potassium, etc.) and alkaline earth metal (magnesium,
calcium, etc.) salts are also included herein. As used here-
in, the term minoxidil {generic name)} denote the following
chemical compound and its active derivatives: 2,4,-diamino-
6-piperidino-pyrimidine-3-oxide, as in U.S. patents 3,461,
461 and #4,139,6109.

) The pﬁarmaceutical or cosmetic or veterinary preparation
of the present invention can be prepared by the conventional
techniques for the preparation of lotions, creams, condi-

~tioners or éhampéos for the scalp or veterinary preparation
for pelts. Included also are preparations which can be ad-
ministered orally. ~

In addition to the active retinoids and minoxidil of this
invention, the various preparations can contain any conven-

. tional pharmaceutically acceptable or cosmetically acceptable
inert or pharmacodynamically active additives. For example,
the lotions may be prepared using various forms of alcohols
or other solubilizers such as glycols,'or esters. The condi-
tioners may contain the normally acceptable commercially pro-
duced compounds such as cetyl alcohol, ceteareth-5,-20 hydran-
tions, hydrolyzed animal protein, glycol stearate, amodimethi-
cone, paraffin, mineral oil, etc. (These are only given as
examples, and are not meant to be 1nclu51ve ) The topical

compounds may also contain varlous 011s including essential

£
H

fatty acids such as v1tam1ns, steroid hormones including pro-
gesterone, estradiols, thyroid; as well as analogues, and cer-
tain prostaglandins and prostaglandin analogues.

_The topically applied lotions, creams, and conditioners,
etc. will vary according to the standard art with regard to

the amounts of other hydrophilic and hydrophobic containing
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ingredients ineluding emulsifiers, so that either an oily,
‘semi-oily or oil free product may be obtained. The shampoos
may contain any of the conventionally used detergents or soaps
and any other compounds used by those familiar with the art.
0il based shampoos are included in these formulations.

The oral preparations may be tablets, liguids, capsules,
etc. The pharmaceutically acceptable substances commonly used
as preservatives, stabilizers, moisture retainers, emulsifiers,
etc. can be present in these preparations. Conventionally ac-
ceptable antioxidants such as tocopherols, N-methyl a-tocophe-
ramine, butylated hydroxyanisole and butylated hydroxytoluene,
can be also incorporated in the preparations described in this
invention.

The dosages in which the retinoids and minoxidil are ad-
ministered can be varied with the route of administration and
the requirements of the subjects.

The topical treatments may consist of lotions, creams,
conditioners, shampoos, oil treatments, etc. with from 0.001
to 2% weight of all-trdns retinoic acid or derivatives, or
other retinoids, as the preferred dosages in the described
compositions and with dosages of from .01% to 30% minoxidil in
suitable vehicles for percutaneous adsorption.

" The oral pharmaceutlcal preparations may be administered
at a daily dose of from 0.25 mg to 2 mg per kilogram of body
weight or retinoids and from 0.01 to 10.0 mg/kg body weight
for minoxidil.

In order to examine the specific action of the retinoids
and minoxidil in increasing the rate of hair growth, several
types of experiments were performed. .The microcapillary me-
thod was used in each case to measure the rate of hair growth.
Other methods of dye staining and hair growth measurements
were also undertaken. In addltlon, the method of Ebling et

al, Journal of Investlgatlve Dermatology, November 1981, was

used to study the conversion of vellus to terminal hairs by

microscopy.
In Table I is described the results of studies using male

and female subjects. The all-trans retinoic acid and minoxi--
dil in lotion form was applied topically or as described in
the table and Hair growth rates were assessed along with

SURLAY
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transformation from vellus to terminal hairs. (See separate

pages for TABLES).
In Table II is described the results of studies using

male and female subjects. The ethyl ester of all-trans reti-

noic acid was applied topically described in the table and a

.Y

control non-treated area was utilized for comparison.

In fur bearing animals, the rate of fur growth, length of i
hair, thickness of hair and molting season are controlled by
many factors including season, light (wavelength) periodicity,
temperature, hormonal factors and nutrition. Controlling all
of these variables is impossible, however, animals were se-
lected and areas over the hind guarters were shave in 2 inch
diameter circular areas. In some of the animals the areas
were treated topically with all-trans retinoic acid and in
other animals the retinoid was administered orally in animal
chow. Some of the animals served as their own controls, using
treated and non-treated areas.

In fur bearing animals, the guard hairs and the pile
hairs differ in thickness, length and growth rate. In the
rabbits studies, the guard hairs averaged 34 mm and the pile
hairs 30 mm in length. The effect of topical application of
all-trans retinoic acid was to increase the rate of new hair
growth. An effect on the non-shaved fur bearing areas treated
with topical all-trans retinoic acid in lotion form, was a de-
crease in the shedding or molting of fur. The mean rate of
hair (fur) growth from treated shaved areas was‘O.é mm/day for
3 rabbits (mean) while in non-treatment shaved areas it ave-
raged 0.2 mm/day (mean of 3 rabbits).

The effect could also be demonstrated in domestic cats
and dogs; the same type of experimental procedures were used.

The most striking effect in long haired dogs and cats was the

ay

‘retardation of molting or hair shedding. ©Long haired dogs and

cats tended to retain more hair in the anagen phase and there

.

was approximately 50% less shedding during the treatment pe-
riods. Both methods of administration were satisfactory.
Either topical lotion or cream treatment or systemic treatment
by inclusion in animal chow was satisfactory. The daily do-
sage for animals was 20 mg per kilogram per day in chow or 10

to 15 mg applied topically.
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Commercially important fur bearing animals were also used
for experimentation. Two male minks were closely clipped over
the back hind quarters. The animals were treated on one hind
guarter and the other was used as the control. The capillary
method for measuring hair growth was used for thesé studies.
The animals were treated by two different methods. The ani-
mals were either fed the retinoid in their chow or they were
administered the retinoid topically. The daily dose was 20 mg
per kg body weight per day in animal chow or 5 mg per day ap-—
plied topically. ' The results of these expefiments showed that
the rate of growth of new pelt was increased approximately 30%
by the retinoid treatment.

Experimenés using birds ({canaries and parakeets) showed
that inclusion of the all-trans retinoic acid or the ethyl es-
ter of all-trans retinoic acid in bird food at a dosage of 30
mg per kilogram bird weight per day retarded the molting pro-

cess.
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The following Examples illustrate the present invention.
The methods of administration may vary by lotion, cream,
ointment, pill, supplement to chow, coating for seeds, etc.
These Examples are only meant to be illustrative and do not

limit the mode of administration nor the ingredients which

-

can be admixed to the present invention, nor the amounts
which may be used.
Example I
Lotion formulation for the topical
administration ‘ % wt to wt

Active ingredients:

I. All-trans retinoic acid
. IT. Minoxidil:
Ethanol

n w o

to 100.0

3

Propylene glycol

Butylated hydroxytoluene
Safflower oil

a—tocopherol acetate

o o o W
“. e
H u o +~H o n o

L]

Stabilizer

Example II
Cream conditioner for Topical Administration

Active ingredients:

I. All-trans retinoic acid 1.0

II. Minoxidil 10.0
Distilled water g.s. to 100.0
Cetrimonium Chloride 5.0
Cetyl alcohol | 4.0
Ethanol : 4.0

Butylated hydroxytoluene
Hydrolized animal protein

Methylparaben, propylparaben

o

o o o -
= = Ul O

Stabilizer

Example IIX
All-trans retinoic acid 0.1 gram and 10 grams of mi-
noxidil are dissolved in 100 ml of acétone, and the solution

admixed with 900 g of USP grade hydrophilic ointment to a
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uniform consistency; one gram of butylated hydroxy-
toluene is added. The water washable cream ointment

thus prepared consists of 0.1% retinoic acid and 10%

minoxidil

Example 1V

Tablets for oral administration

Minoxidil 10 mg.
Active ingredients all-trans retinoic
acid | 25 mg.
Lactose ) 52 mg.
Cornstarch 20 mg.-
Microcrystalline cellulose 40 mg. -
Talc 7 2.5 mg.
Magnesium stearate 0.5 mg.

The active ingredients are mixed with lactose and granu-

lated using a corn starch paste. The remainder of the above

adjuvants was then admixed ‘therein and the mass was tableted.

The tablets were then tableted. The tablets were then coated

with a water—-soluble or water-swellable lacquer.
The same formulation can also be used and gelatln can be
added to make beadlets. These beadlets are then coated with

a lacquer. The beadlets and animal chow can be mixed to the

desired dosage level. 7
The above formulation can also be used in the powdered

form for mixing with bird seed and the bird seed can then be

sprayed with lacquer.
Ligquids, syrups .or other formulatlons can be made con-

sistent with the pharmaceutical art.

1
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RESULTS USING LOTION CONTAINING

ALL-TRANS RETINOIC ACID 0.1%
AND MINOXIDIL 3%

TABLE I
mm/day % of conversion
Treat- from vellus to
Form Treat— mm/day ment terminal per
Subject Dosage of - ment Control Rate of sg. cm. during
Sex Age Lotion Dosage Time Rate Growth =~ treatment
M 37 10 ml1/ Topical 2 mths. 0.23 0.30 - 11%
day lotion
' applied
to Scalp
M 62 " " " 0.21 0.29 22%
M 38 " " " 0.35 0.42 35%
F 43 " " - 0.37 0.39 13%
F 38 " " " 0.31 0.35 18%
F 64 . " " " 0.24 0.29 17%
QYT ETIIT T e e
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Whafris claimed is: i

1. A method for increasing the rate of growth of hair,
prolonging the anagen phase of the hair cycle and treating
various types of alopecias by administering to a mammal, a re-
tinoid or a pharmaceutically acceptable ester, ether or deri-
vative or retinoid analogue or polyene thereof, in an amount
effective for the purpose in combination with minoxidil (2,4~
diamino—6—piperidino—pyrimidine—3—oxide) or its active deri-
vatives or analogues or other compounds which act to increase
vascularity and are vasodilators.

2. The method of Claim 1 wherein the retinoid is all-
trans retinoic acid or retinaldehyde or all-trans retinoic
acetate, or other suitable esters or ethers or salts of reti-
noic acid or retinoid analogues or polyenes.

3. The method of Claim 1 wherein the retinoid is se-
lected from the group consisting of the stereoisomers of vi-
+amin A acid, or vitamin A, acid, y-vitamin A acid, ﬁ-vitamin
A acid, 5,6 epoxy—vitamin 2 acid, dehydrovitamin acid, anhydro-
vitamin A acid or the aldehydes, alcohols, esters, ethers or
stereoisomers or analogues Or derivatives of the above men-
tioned compounds.

- 4. The method of Claim 1 wherein the retinoid is a na-
turally occuring metabolite of vitamin A or vitamin A acid
such as 4-hydroxy retinoic acid, 4-keto retinoic acid, 4-oxo-
retinoic acid, 5,8 oxy—retinbic acid or stereoisomers of the
above menticned compounds OT aldehydes or derivatives such as

esters or analogues or polyenes.
5. The method of Claim 1 wherein the retinoid analog is:

ke
|
\ \ \ \ X

wherein X is a member selected from the group consisting of:

-0OCH,CONH5; mixed - OCH2CH(OH)CH3 and - OCH(CH3)CH,OH; -0CH»

CH,OH;
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The method of Claim 1 wherein the retinoid analog 1s

selected from the group listed below:

10.

11.

iifi:\vl\/ﬁ\/l\,COQK
NINTNTN

_\ NN ;
COOH
COOH
S
: e
i::iikvl§/4§/L>fcoga
"
COOH
~N
“od
A
cood
I
O{CHz),o0H




iy

=y

“an

WO 83/02558

12.

13.

14.

15.

16.

18.

19.

20.

21

17.
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CODH

b < eanad
W

COOH
X
CHyO F )
COCH
CH; F
._CODH
|
C-0 . )
V\a
COOH
o™ N NN
{1

Retinoic Acid Ethyl Amide

COHHCHZCH OH

Retinoic Acid 2-Hydroxyethyl Aaide

Retinoic Acid p-Hydroxypheryl Amide
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H,0

23.
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7. The method of Claim 1 wherein the retinoid analog is

selected from the group listed below:

Tnmelh\,dmelhoxypheny'l (TMMP) D CONHC, Hs
analog of relinoic acid ethyl amide
(Motretinid) CH;0
Tnmcthyimethoxyphenyi (TMMP) ) D COOCH
analog of retinoic acid ethyl ester 5
(Etretinate) CH3O

Cli
Dichloromethyimethoxyphenvi (DCMMP) ﬁ\\/‘\\/\\)\/COOCZHS
anzlog of relinoic acid ethyl esler CH,0 o

Arolinoid ethyl ester ‘O A

Arotinoid methyl ether ' ‘O ~

1-Methoxyethyl-cyclopentenyl ] COOH
analog ol relinoic acid
' OCH;,
0O
OH CHP
Axerophthene 13- cis -Retinoic ocid Trime:h)&nerhoxyphenyl
(TMMP) onalog of RA
0 0
W , NS oH YR OH
F

_B-qll-frons-Retinoic ocikd{RA) ~ 10-Fluoro-TMMP onalog

OH —~

Retinol

e,
L
p=4

, < )

MOH 6: Q 5
. CHBD

Retinol 7.8-Dehydro analog TIMP anolog of ethyl
of RA retinogte
8]
e}

WO/ 5 R OH M
0

REﬁﬂYI methy! ether 5'6-Epoxy Uno]og of RA T}v‘hh’np Oﬂolog N—eth}']’

retinomide

gﬁ’lﬁm

P x ¢
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> \ x> W Wm—
Retinyl methyl !h:oe!her N-Methyl-dimethyldioxolan-

4- Oxo onalog of RA retinomide

N O h
0 1
o *

Retiny! n-butyl ether Pheny! onalog of RA N-(O- Corboxyphenyl)' o
retinomide
Retmyl terf -butyl ether Pyridyl onalog of RA N- (p quboxyphenyl)-
retinomide
Erw"k W W ko
Retiny! acetate Trimethylthiophene (TMT) N-Benzoyl - retmylomme
angalog of RA
W oo, Ei;::;vk/( W
REImyl palmilgle Dxmethyhcefﬂ cydn- Rehnyhdgne e;hylcyano-
PUREAT;
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8. The method of Claim 1 wherein the 6-amino-4 (sub-
stituted amino)-1,2 dihydro~l-hydroxy—2—iminopyrimidine
compounds (minoxidil and derivatives and anlaogues) are se-

lected from the group of compounds haviné the basic formula:

?H
N ﬁ,/,)\"H
o
R, Z
Ry

wherein Ry is a moiety selected from the group consisting of
moieties of the formula ’
_..'N/RJ
AN
Ry
wherein R3 and Ry are selected from the group consisting of
hydrogen, lower alkyl, lower alkenyl, lower aralkyl, and lower
cycloalkyl, and taken together R3 and Ry may be a heterocyclic
moiety selected from the group consisting of aziridinyl, azet¥
dinyl, pyrrolidinyl, piperidino, hexahydroazepinyl, heptameth-
ylenimino, octamethylenimino, morpholino, and 4-lower-alkylpi-
perazinYl, cach of said hetero cyclic moieties having attached
as substituénts on the carbon atoms 0-3 lower alkyl groups,
hydroxy or alkoxy wherein Ry is selected from the group con-
sisting of hydrogen, lower alkyl, lower alkenyl, lower alkoxy-
alkyl, lower cycloaklyl, lower aryl; lower aralkyl, lower al-
karyl, lower alkaralkyl, lower alkoxyaralkyl, and lower halo-
aralkyl and the pharmacologically aéceptable acid addition
salts thereof as well as addition products such as sulfate
forms or more lipophilic derivatives thereof.

9. The method of Claim 1 wherein the alopecias are of
the following types: male pattern baldness {androgenetic),
diffuse hair loss, alopecia areata and non-specific hair loss.

' 10. The method of Claim 1 in which the retinoid com-
pounds or analogues OI derivatives of retinoids such as poly-
enes described in Claims 5, 6 and 7 are used alone OT with

other compounds which act to increase vascularity in the area

of -the pilosebaceous unit.

11. The method of claim 1 wherein the mammal is a human

and the hair is scalp hair.

o r et 1= ENAGRRTLC Exhibit 1040 |

v oa e
e e Bow oW R @




WO 83/02558 PCT/US82/01593

18

12. The method of Claim 1 wherein the retinoid concen-
tration in the topical lotion, cream, ointment, conditioner
or shampoo is between 0.0001 and 5% by weight, and the minox-
idil or minoxidil derivative or other compound which promotes
vasodilation is between 0.01 to 30% by weight.

13. The method of Claim 1 wherein the minoxidil and re-

(>

tinoid compositions are given orally in a dosage of between

0.0001 to 20 mg/kg of body weight of a mammal.
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AMENDED CLAIMS

[received by the International Bureau on 28 March 1933 (28.03.83);
original claims 1 to 13 have been replaced by the amended claims 1 to 13]

1. A composition useful for increasing the rate of
growth of hair,'for prolonging +he anagen phase of the hair
cycle and for treating various types of alopecias, compris-
ing of a retinoid or a pharmaceutically acceptable ester,
ether or derivative or retinoid analogue or polyene there-
of, in a synergistic combination with minoxidil (2,4-
diamino - 6—pipe;idino—pyrimidine—3—oxide) or its active de-
rivatives or analogues, optionally composing additional
other compounds which act to increase vascularity and are

- yvasodilators. .

2. A composition as claimed in Claim 1 wherein the
retinoid is all-trans retinoic acid or retinaldehyde or
all-trans retinoic acetate, Or other suitable esters or
others or salts of retinoic acid or retinoid analogues O¥
polyenes.

3. A composition as claimed in Claim 1 wherein the
retinoid is selected from the group consisting of the
stereoisomers of vitamin A acid or vitamin A, acid, y-
vitamin A acid, a-vitamin A acid, 5,6 epoxy-vitamin A acid,
dehydrovitamin acid, anhydro—vitamin A acid or the alde-
hydes, alcohols, esters, ethers or stereoisomers Or ana-
logues or derivatives of the above mentioﬁed compounds.

4. A composition as claimed in Claim 1 wherein the
retinoid is a naturally occuring metabolite of vitamin A or
vitamin A acid such as 4-hydroxy retinoic acid, 4-keto re-
tinoic acid, 4-oxo-retinoic acid, 5,8 oxy-retinoic acid or
stereoisomers of the above mentioned compounds or aldehydes
or derivatives such as esters or analogues or polyenes.

5. A composition as claimed in Claim 1 wherein the

retinoid analog is: ’ %

wherein X is a member selected from the group consisting of:

—-OCHZCONHZ; mixed - OCHZCH(OH)CH3 and ‘- OCH(CH3)CH20H; —OCHZ

CH.,OH;
~NHCH, —{; -0CHz N0, 3

—_—

OCHyCeHs and OCGH)CO os SUREAD
’ Oyl
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6. A composition as claimed in Claim 1 wherein the re-

tinoid analog is selected from the group listed below:

X . COOH
1. N

2. COOH

COOR

Q
N COOH
4.
OH,

COoOH
RS S
7.

O{CH,),5 0

8.
COOH
9 OCH,
. " %
,(Lj:f,l¥,1§/Lé,CODH :
{ - .
10. X

11. ' CODH
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12.

13.

14.

15-‘

16.

17.

18.

19.

20.

21.

PCT/US82/01593
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tH O .
3 .
Wcmx
R .
CH '
3CJ F

COOH

. CODH -

S
\)\/\/k./CODH
[
o
AN AN J N CONHCZHS

Retinoic Acid Ethyl Amide

CDNHCHZCHZOH

Retinoic Acid p-Hydroxyphenyl Amide
Anagen LLC Exhibit 1040 |
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7. A composition as claimed in Claim 1 wherein the re-

4 analog is selected from the group listed below:

tinoi
Tximemyime’rhoxyphenyi (TMMF?) . AN A COMIC, Hy
analog ol retinoic acid ethyl amide CH.O
(Molrelinid) 3
Trimethylmethoxypheny (TMMP) Ao A COOGH;
analog ot retinoic acid ethyl ester .
(Elretinate) CH;0
: ct
Dichloromelhyimethoxyphenyt (DCMMP) :éI\\J%/\\)\\/COOCZHS
analog of retinoic acid ethyl ester . CH,0 Ci
® COOCH¢
Arotinoid ethyt ester ‘ .O h
S
Arctinoid methyl ether .O N
1-Methoxyethyl-cyclopentenyl .- . - COOH
analog of retinoic acid
. OCH; _
0]
g s lio 2 121 18 . MO WOH
OH CHD
Axerophthene 13~ ¢is -Retinoic ocid Trimethymeihoxyphenyl
' (TMMP) onolog of RA
o) 7 0 o

W SRR OH > \\OH
. - - F

_8-oll-srons—Retinoic otid(RA) ~ 10-Fluoro-TMMP anolog

Retinol
, of RA
/L/\/L/<O 0
< OH ~
. - CHD
Retinol 7,8-Dehydro onolog 3 TMMP onolog of ethyl
of RA relinoote o
o)
EI\JI\/WO/ @D\WDH M
CHO
Reliny! methyl ether 5,6-F poxy onolog of RA 3~ TMMP onolog N-ethyl-
' retinomide

QOLIPL
—ie
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0]
S = >N o

' i N-Methyl-dimethyldicxolan-
1 e her 0 " A
Retinyl melbyl Tioene 4-Oxo onolog of RA rerinomide

0
OMM WH
H O

Pheny! onolog of RR (0 Corboxyphenyl)' o

tetmomlde
0 OH
OoH

N-{p=Caorboxyphenyl)-.
retinomide

Trxmezhyhhmphene(TMT)N Benzoyl-retinylomine
onolog of RA

O
{mzl“% COCHy

Reliny! polmilole Dimethylocetyl cyclo= Relmyhdene e!hylcyono-

[z

Retiny! n-butyl eTher

Retinyl fer ~bulyl ether Pyridyl onalog of RA

Re!znyl ocelole

L
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8. A composition as claimed in Claim 1 wherein the 6-
amino-4 (substituted amino)-1,2 dihydro~l-hydroxy-2-iminopy-

rimidine compounds or minoxidil and its derivatives and ana-

logues - . can be used. The group oﬁnfompounds can have the
basic formula: |
. N é)\?i
| N
N
Ry Z
- Ry
wherein Ry is a moiety selected from the group consisting of
moieties of the formula /ﬁs
. —N ’
N\
Ry

wherein.R3“and R4.are~selected'from the group consisting of
hydrogen, lower alkyl, lower alkenyl, lower aralkyl, and lower
cycloalkyl, and.taken- together R, and R, may be a heterocyclic
moiety selected from the group consisting of aziridinyl, aze-
tidinyl, pyrrolidinyl, piperidino, hexahydroazepinyl, hepta-
methylenimino, octamethylenimino, morpholino, and 4-lower-
alkylpiperazinyl, each of said hetero cyclic moieties having
attached .as substituents on the carbon atoms 0-3 lower alkyl
groups, hydroxy or alkoxy wherein Rz‘is~se1ected from the group
consisting of hydrogen, lower alkyl, lower alkenyl, lower alk-
oxyalkyl, lower cycloaklyl, lower aryl, lower aralkyl, lower
alkaryl, lower alkaralkyl, lower alkoxyaralkyl, and lower ha-
loaralkyl and the pharmacologically acceptable acid addition -
salts thereof. Addition products such as sulfate forms or

more lipophilic derivatives of minoxidil are also included.
9. A composition of matter composed.of a retinoid deri-

vative useful for increasing the rate of hair growth on the
scalp. '

10. A composition as claimed in Claim 9 in which the
retinoid compounds or analogues Or derivatives of retinoids
such as polyenes as described in Claims 5, 6 and 7 are used
alone or with other compounds which act to increase vasculari-

ty in the area of the pilosebaceous unit.
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11. The composition of Claim 1 wherein the mammal is a
human and the hair is scalp hair.

12. The composition of Claim 1 wherein the retinoid con-
centration in the topical lotion, cream, ointment, conditioner
or shampoo is between 0.0001 and 5% by weight, and the mino-
xidil or minoxidil derivative or other compounds which pro-
motes vasodilation is between 0.01 to 30% by weight.

‘13. The composition of Claim 1 wherein the minoxidil
and retinoid compositioné are given orally in a dosage of

between 0.0001 to 20 mg/kg of body weight of a mammal .

s g
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