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‘What is claimed is;

A hair growth and/or regrowth compositions comprising;

5 a. \at least one compound selected from the group consisting of compounds
régresented by the formulae:
Formula I
10 and
080,0 -
HzN N +'
P
R’ Formula II,
15 and mixtures thereof,
wherein R' is a moiety selected from the group consisting of Woieties of the
formula -N(R*(RY),
20 wherein R? and R? are selected from the group consisting of hydrogenNower

alkyl, lower alkenyl, lower aralkyl, and lower cycloalkyl, and taken together

R? and R’ may be a heterocyclic moiety selected from the group consisting 0
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aziridinyl, azetidinyl, pyrrolidinyl, piperidino, hexahydroazepinyl,
heptamethylenimino, octamethylenimino, morpholino, and 4-lower-
alkylpiperazinyl, each of said heterocyclic moieties having attached as
substituents on the carbon atoms 0 to 3 lower alkyl groups, hydroxy or alkoxy;
and wherein R? is selected from the group consisting of hydrogen, lower alkyl,
loyver alkenyl, lower alkoxyalkyl, lower cycloalkyl, lower aryl, lower aralkyl,
loweNalkaryl, lower alkaralkyl, lower alkoxyaralkyl, and lower haloaralkyl

and the'yharmacologically acceptable acid addition salts thereof; and

derivatives tireof, salts thereof and mixtures thereof;

ii. from about 0.01% t\about 99.98% by weight of the admixture of an

antioxidant; and

iii. from about 0.01% to about'R9.98% by weight of the admixture of a
fatty acid mixture or fatty acid\pixture source comprising at least 7
unsaturated or saturated fatty acidg selected from the group
consisting of butyric acid, caproic ald, caprylic acid, capric acid,
lauric acid, myristic acid, myristoleic add, palmitic acid, palmitoleic
acid, stearic acid, oleic acid, linoleic acid, Y¥nolenic acid, arachidic
acid, gadoleic acid, pentadecanoic acid, margiic acid, margaroleic
acid, behenic acid, dihomolinoleic acid, arachiddgic acid and

lignoceric acid.

2. The composition of claim 1, wherein the compound is minoxidil.

3. The composition of claim 2, wherein the compound is minoxidil sulfate.
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10.

. and mixtures thercol

The composition of claim 1, wherein the acid is an alpha-keto acid.

The composition of claim 4, wherein the alpha-keto acid is selected from the
roup consisting of pyruvic acid, alpha-ketoglutaric acid, alpha-ketoisovaleric

ac¥, alpha-ketoisocaproic acid, salts thereof and mixtures thereof.

The composition accordin)to claim 6, wherein the pyruvic acid is sodium
pyruvate.
The composition according to clait\], wherein the antioxidant is selected from
the group consisting of a Vitamin A; Wtamin C; a tocopherol; a prodrugs of
Vitamin A, a prodrugs of Vitamin C, and¥ prodrugs of Vitamin E; salts of
Vitamin A, salts of Vitamin C, and salts of Witamin E; flavonoids; polyphenols;
and mixtures thereof.
The composition according to claim 8, wherein the alNioxidant is a Vitamin E
selected from the group consisting of alpha-tocopherol, Beta-tocopherol, gamma-
tocopherol, delta-tocopherol, tocoquinone, tocotrienol, estedg thereof and mixtures
thereof.
The composition according to claim 9, wherein the Vitamin E is seldgted from the
group consisting of esters of tocopherol, esters of beta~tocopherol, estel of

gamma-tocopherol, esters of delta-tocopherol, esters of tocoquinone, ester\of

tocotrienol and mixtures thereof.
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11. The composition according to claim 10, wherein the Vitamin E is selected from
the group consisting of an acetate ester of tocopherol, acetate ester of beta-
tocopherol, acetate ester of gamma-tocopherol, acetate ester of delta-tocopherol,

cetate ester of tocoquinone, acetate ester of tocotrienol and mixtures thereof.

5
12. Thespmposition according to claim 1, which further comprises a lactate.
13. The compdgition according to claim 1, being in the form of a suitable topical
carrier.
10
14. The compositions ¥ccording to claim 13, wherein the topical carrier is in the form
-..— . .of-an-ointment,-paste N\gel,jelly-serum,-aerosol-spray,-non-aerosol-spray,-foam, -—--———---
cream, lotion, solution, & suspension.
15 15. A hair growth or regrowth corNposition comprising;
a. at least one compound selected tom the group consisting of compounds
represented by the formulae:
C|)H
HzN N NH
U
R? Z
20 R Formula I
and
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0S0,0 -

NH,

Formula I1,

wherein R? and R? ar\ sclected from the group consisting of hydrogen, lower
alkyl, lower alkenyl, lowgr aralkyl, and lower cycloalkyl, and taken together

R? and R* may be a heterodyclic moiety selected from the group consisting of
aziridinyl, azetidinyl, pyrrolidigyl, piperidino, hexahydroazepinyl,

heptamethylenimino, octamethylypimino, morpholino, and 4-lower-
alkylpiperazinyl, each of said heterdyyclic moieties having attached as
substituents on the carbon atoms 0 to 3Nower alkyl groups, hydroxy or alkoxy;
and wherein R? is selected from the group\consisting of hydrogen, lower alkyl,
lower alkenyl, lower alkoxyalkyl, lower cycldalkyl, lower aryl, lower aralkyl,
lower alkaryl, lower alkaralkyl, lower alkoxyarakyl, and lower haloaralkyl

and the pharmacologically acceptable acid additioNalts thereof; and

b. from about 5% to about 50% of an admixture, comprisigg:

i) from about 0.01% to about 99.98% by weight & the admixture of

an acid selected from the group consisting of pynXic acid, a salt

thereof and mixtures thereof;

ii) from about 0.01% to about 99.98% by weight of the admi

an antioxidant; and
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10 16

iii) from about 0.01% to about 99.98% by weight of the admixture of

a fatty acid mixture or fatty acid mixture source

wherein the ratio of the pyruvic acid component to the fatty acid mixture is from

X1:1 (or about 0.01:1) to 1:0.01 (about 1:0.01); the ratio of the pyruvic acid
comyonent to the antioxidant component is from 0.01:1 (or about 0.01:1) to
1:0.01 &Qr about 1:1.01); and the ratio of the fatty acid mixture component to the
antioxidart\component is from 0.01:1 (or about 0.01:1) to 1:0.01 (or about
1:0.01). '

The composition of agcording to claim 15 wherein the ratio of the pyruvicacid

17.

15

20

component or the fatty &id component to the antioxidant component is from 1:1

to 1:0.5.

A hair growth and/or regrowth cdmpositions comprising;

a. at least one compound selected frolg the group consisting of compounds

represented by the formulae:

HaN N NH

R Formula I

and
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0S0,0 ~

NHz

Formula II,

wherein R* and R* at\sclected from the group consisting of hydrogen, lower
alkyl, lower alkenyl, lower aralkyl, and lower cycloalkyl, and taken together
R? and R may be a heterodyclic moiety selected from the group consisting of
aziridinyl, azetidinyl, pyrrolidiyl, piperidino, hexahydroazepinyl,
heptamethylenimino, octamethylN\pimino, morpholino, and 4-lower-
alkylpiperazinyl, each of said heteroyclic moieties having attached as
substituents on the carbon atoms ( to 3Nower alkyl groups, hydroxy or alkoxy;
and wherein R? is selected from the group\onsisting of hydrogen, lower alkyl,
lower alkenyl, lower alkoxyalkyl, lower cycldalkyl, lower aryl, lower aralkyl,
lower alkaryl, lower alkaralkyl, lower alkoxyaraNyl, and lower haloaralkyl

and the pharmacologically acceptable acid additiorNalts thereof; and

b. from about 0.1% to about 99% of an admixture, comp¥sing:

i.  from about 0.01% to about 99.98% by weigkt of the admixture

of an acid selected from the group consisting oX, pyruvic acid, a

salt thereof and mixtures thereof;

ii.  from about 0.01% to about 99.98% by wcight of thc a

of a tocopherol or an ester thereof; and
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iii,  from about 0.01% to about 99.98% by weight of the admixture
of a fatty acid mixture source, wherein the fatty acid mixture is

an oil mixture comprising:

1. from about 0.01% to about 99.98% by weight of the fatty

5 acid mixture of olive oil;
2. from about 0.01% to about 99.98% by weight of the fatty
acid mixture of cocoa butter; and
3. from about 0.01% to about 99.98% by weight of the fatty
acid mixture of cottonseed oil.
18. A hair growth or hair re
a. at least one compound s
represented by the formula
TH
HoN N
Rr? A"
15 R' Formula I
and
080,0 -
+
HaN N NH,
P
20 R Formula Ii,
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and mixtures thereof,

wherein R' is a moiety selected from the group consisting of moieties of the
formula -N(R)(R?),

wheNin R? and R? are selected from the group consisting of hydrogen, lower

substituents on the cardpn atoms 0 to 3 lower alkyl groups, hydroxy or alkoxy;
and whercin R? is selectefrom the group consisting of hydrogen, fower alkyl,
lower alkenyl, lower alkoxyMNkyl, lower cycloalkyl, lower aryl, lower aralkyl,
lower alkaryl, lower alkaralkylNower alkoxyaralkyl, and lower haloaralkyl

and the pharmacologically acceptaRle acid addition salts thereof;, and

from about 0.1% to about 99% by weigh\of an admixture, comprising:

i. optionally, from about 0.01% to abgut 99.98% by weight of the

admixture of an alpha keto acid,

il. optionally, from about 0.01% to about 99.3% by weight of the

admixture of an antioxidant; and

jil. from about 0.01% to about 99.98% by weight of tB¢ admixture of a

acid, capric acid, lauric acid, myristic acid, myristoleic acid,

palmitic acid, paimitoleic acid, stearic acid, oleic acid, linoleic ac
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20.

21.

22.

_about 20%-20.6% lingleic acid, about 7.5-7.8% linolenic acid, about 1.1%-4.9%

linolenic acid, arachidic acid, gadoleic acid, pentadecanoic acid,
margaric acid, margaroleic acid, behenic acid, dihomolinoleic acid,

arachidonic acid and lignoceric acid.

ThY, composition of according to claim 18 wherein each the fatty acids are present
in theXatty acid mixture by weight as follows: about 0.2%-0.4% butyric acid,
about 0. Ny caproic acid, about 0.3%-0.8% caprylic acid, about 2.2%-3.5% capric
acid, about §.9%-5.5% laurie acid, about 2.8%-8.5% myristic acid, about 0.1%-
0.6% myristol&c acid, about 23.2%-24.6% palmitic acid, about 1.8%-3.0%
palmitoleic acid, dpout 6.9%-9.9% stearic acid, about 36.0%-36.5% oleic acid,

arachidic acid, and abo¥ 3.3%-6.4% gadoleic acid.

The composition of accordind\fo claim 18 wherein cach the fatty acids arc present
in the fatty acid mixture by weigQt as follows: about 0.3% myristic acid, about
19% palmitic acid, about 0.5% pali\toleic acid, about 13% stearic acid, about

44 4% oleic acid, about 21.3% linoleid\acid, and about 0.5% linolenic acid.

The composition of according to claim 18, t\ther comprising an alpha-keto acid.

A hair growth or hair regrowth composition com)ising:
a. from about 0.1% to about 20%, by weight of the\somposition, of at least one
compound selected from the group consisting of cAgppounds represented by

the formulae:

cI)H
H,N N NH
o
R? A
R' Formula I
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Formula 11,

wherein R' is a moicly sclected from the group consisting of moictics of the
formula -N(R*)(R"), whiein R’ and R* are selected from the group consisting
of hydrogen, lower alkyl, i&er alkenyl, lower aralkyl, and lower cycloalkyl,
and taken together R® and R? Way be a heterocyclic moiety selected from the
group consisting of aziridinyl, az¥idinyl, pyrrolidinyl, piperidino,
hexahydroazepinyl, heptamethyleniiino, octamethylenimino, morpholino,
and 4-lower-alkylpiperazinyl, each of s\id heterocyclic moieties having
attached as substituents on the carbon atoiRs 0 to 3 lower alkyl groups,
hydroxy or alkoxy; and wherein R? is selectel from the group consisting of
hydrogen, lower alkyl, lower alkenyl, lower alkdgyalkyl, lower cycloalkyl,
lower aryl, lower aralkyl, lower alkaryl, lower alkalalkyl, lower alkoxyaralkyl,
and lower haloaralkyl and the pharmacologically accdptable acid addition

salts thereof; and

an oil mixture comprising:
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—0

5
23.
24,

15
25.

i) from 0.01% to 99.98%, by weight of the fatty acid mixture of a

first oil;

i) from 0.01% to 99.98%, by weight of the fatty acid mixture of a

second oil; and

iii) from 0.01% to 99.98%, by weight of the fatty acid mixture of a
third oil.

A method for acd¢lerating the onset of the anagen phase of hair growth in a

mammal comprisin}topically applying an amount effective to induce hair growth

- of'a composition accoNing to claim 1.

A method for increasing the ¥ate at which terminal hair appears on the skin of a
mammal comprising topically agplying an amount effective to induce hair growth

of a composition according to clailg 1.

The method of claim 23, wherein the colpound is minoxidil, the mammal is a

human and the site of application is the hu
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What is claimed is:

1. A hair growth and/or regrowth composition comprising;
a. at least one compound selected from the group consist-
ing of compounds represented by the formulae:

on Formuia}
H,N. I!IYNH and
By
. CRE
0800

H}.‘N N+ NI‘Ig,
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and mixtures thereof,

wherein R is a moiety selected from the group consist-
ing of moieties of the formula—NR>*)(R),

wherein R? and R* are selected from the group consist-
ing of hydrogen, lower alkyl, lower alkenyl, lower
aralkyl, and lower cycloalkyl, and taken together R® and
R* may be aheterocyclic moiety selected from the group
consisting of aziridinyl, azetidinyl, pyrrolidinyl, piperi-
dino, hexahydroazepinyl, heptamethylenimino, octam-
ethylenimino, morpholino, and 4-lower-alkylpiperazi-
nyl, each of said heterocyclic moieties having attached
as substifuents on the carbon atoms 0 to 3 lower alkyl
groups, hydroxy or alkoxy; and wherein R? is selected
from the grotp consisting of hydrogen, lower alkyl,

-—lower-alkenyl, lower alkoxyalkyl, lower cycloalkyl,

lower aryl, lower aralkyl, lower alkaryl, lower
alkaralkyl, lower alkoxyaralkyl, and lower haloaralkyl
and the pharmacologically acceptable acid addition salts
thereof; and

b. from about 1% to about 5% of a lactic acid or lactate

selected from the group consisting of lactic acid, salts of

lactic acid, prodrugs of lactic acid, and mixtutes thereof

for solubilizing the compounds of formula T, formula IT
and mixtures thereof;

¢. from about 0.1% to about 99% by weight of an admix-

ture, comprising;

1. from about 0.01% to about 99,98% by weight of the
admixture of an acid selected from the group consist-
ing of pyruvic acid selected from the group consisting
of pymvic acid, lithinm pyruvate, sodium pyruvate,

potassium pyruvate, magnesium pyruvate, calcium
pyruvate, zinc pyruvate, manganese pyruvate, methyl
pyruvate, salts thereof, prodrugs thereof, and mix-
tures thereof;
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ii. from about 0.01% to about 99.98% by weight of the
admixture of an antioxidant; and
i, from about 0.01% to about 99.98% by weight of the
admixture of a fatty acid mixture or fatty acid mixfure
source comprising at Jeast 7 unsaturated or saturated
fatty acids selected from the group consisting of
butyric acid, caproic acid, caprylic acid, capric acid,
lautic acid, myristic acid, myristoleic acid, palmitic
acid, palmitoleic acid, stearic acid, oleic acid, linoleic
acid, linolenic acid, arachidic acid, gadoleic acid,
pentadecanoic acid, margaric acid, margaroleic acid,
behenic acid, dihomolinoleic acid, arachidonic acid
and lignoceric acid
wherein the composxtmn accelerates the onset of the anagen

phase of hair growth in mamuals,

minoxidil.

3. The composition of claim 2, wherein the compound is
minoxidil snlfate.

4. The composition according to claim 1, wherein the pyru-
vic acid is sodium pyravate.

5. The composition according to claim 1, wherein the anti-
oxidant is selected from the group consisting of a Vitamin A,
Vitamin C; atocopherol; a prodrugs of Vitamin A, a prodrugs
of Vitamin C, and a prodrugs of Vitamin E; salts of Vitamin A,
salts of Vitamin C, and salts of Vitamin E; flavonoids;
polyphenols; and mixtures thereof.

6. The composition according to claim 5, wherein the anti-

oxidant is a Vitamin B selected from the group consisting of

alpha-tocopherol,  beta-tocophero], gamma-tocopherol,

delta-tocopherol, tocoquinone, tocotrienol, esters thereofand

mixtures thereof.
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7. The composition according to claim 6, wherein the Vita-
min E is selected from the group consisting of esters of
tocopherol, esters of beta-tocopherol, esters of gamma-toco-
pherol, esters of delta-tocopherol, esters of tocoquinone,
esters of tocofrienol and mixtures thereof.

8. The composition according to claira 7, wherein the Vita-
min B is selected from the group consisting of an acetate ester
of focopherol, acetate ester of beta-tocopherol, acetate ester
of gamma-tocopherol, acefate ester of delta-tocopherol,
acetate ester of tocoquinone, acetate ester of focofrienol and
mixtures thereof.

9. The composition aceording to claim 1, being in the form
of a suitable topical carrier,

10. The compositions according to ¢laim 2, wherein the

~topical carrier is-in the form of an ointment, paste, pel, jelly,

serunt, aeroso] spray, non-aerosol spray, foam, cream, lotion,
solution, or suspension,
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