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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 

r- 'resented by the formulae: 

OH 

H2N I  N -,...,.NH 

11W RZ  

Formula I 

10 and 

os020 - 

I + 
H2N N NH2  

.......
„.„..r.....

....0 

Ri 	 Formula II, 

15 and mixtures thereof, 

wherein RI  is a moiety selected from the group consisting of 'oieties of the 

formula -N(R3)(R4), 

20 wherein R3  and R4  are selected from the group consisting of hydrogen, owe 

alkyl, lower alkenyl, lower aralkyl, and lower cycloalkyl, and taken toget 	r 

R3  and R4  may be a heterocyclic moiety selected from the group consisting c 
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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 R2  is selected from the group consisting of hydrogen, lower alkyl, 

I. 	er alkenyl, lower alkoxyalkyl, lower cycloalkyl, lower aryl, lower aralkyl, 

low• alkaryl, lower alkaralkyl, lower alkoxyaralkyl, and lower haloaralkyl 

and the •harmacologically acceptable acid addition salts thereof; and 

b. from abou 1.1% to about 99% by weight of an admixture, comprising: 

i. 	fro 	about 0.01% to about 99.98% by weight of the admixture of 

an aci 	elected from the group consisting of intermediates of the 

Kreb cycl. non-Kreb cycle intermediate alpha-keto acid, 

derivatives t' reof, 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 '9.98% by weight of the admixture of a 

fatty acid mixture or fatty acis 	xture source comprising at least 7 

unsaturated or saturated fatty acis 	selected from the group 

consisting of butyric acid, caproic a 	d, caprylic acid, capric acid, 

lauric acid, myristic acid, myristoleic a. d, palmitic acid, palmitoleic 

acid, stearic acid, oleic acid, linoleic acid, 	nolenic acid, arachidic 

acid, gadoleic acid, pentadecanoic acid, mar• 	is acid, margaroleic 

acid, behenic acid, dihomolinoleic acid, arachid 4 s ic 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. 

5 

10 

15 

20 

25 

39 



WO 2011/081861 
	

PCT/US2010/060003 

4. 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 

soup consisting of pyruvic acid, alpha-ketoglutaric acid, alpha-ketoisovaleric 

5 ac I alpha-ketoisocaproic acid, salts thereof and mixtures thereof. 

6.  The co 	,osition according to claim 5, wherein the alpha-keto acid is a pyruvic 

acid select , from the group consisting of pyruvic acid, lithium pyruvatc, sodium 

pyruvate, pota •ium pyruvate, magnesium pyruvate, calcium pyruvate, zinc 

10 pyruvate, manga -se pyruvate, methyl pyruvate, salts thereof, prodrugs thereof, 

and mixtures therco 

7.  The composition accordin to claim 6, wherein the pyruvic acid is sodium 

pyruvate. 

15 

8.  The composition according to clai 	1, wherein the antioxidant is selected from 

the group consisting of a Vitamin A; ' tamin C; a tocopherol; a prodrugs of 

Vitamin A, a prodrugs of Vitamin C, an' 1 prodrugs of Vitamin E; salts of 

Vitamin A, salts of Vitamin C, and salts of 	tamin E; flavonoids; polyphenols; 

20 and mixtures thereof 

9.  The composition according to claim 8, wherein the a 	ioxidant is a Vitamin E 

selected from the group consisting of alpha-tocopherol, . - a-tocopherol, gamma- 

tocopherol, delta-tocopherol, tocoquinone, tocotrienol, este 	thereof and mixtures 

25 thereof 

10.  The composition according to claim 9, wherein the Vitamin E is sel, ted from the 

group consisting of esters of tocopherol, esters of beta-tocopherol, este ' of 

gamma-tocopherol, esters of delta-tocopherol, esters of tocoquinone, este 	of 

30 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. 

12.  according to claim 1, which further comprises a lactate. The • omposition 

13.  The comp% ition according to claim 

carrier. 

1, being in the form of a suitable topical 

14.  The compositions ccording to claim 13, wherein the topical carrier is in the form 

of an ointment, paste, tel,-jelly, serum, aerosol spray, non-aerosol spray, foam, 

cream, lotion, solution, • 	suspension. 

15.  A hair growth or regrowth co 	•osition comprising; 

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

represented by the formulae: 

OH 

H2N N
%-.•,

NH 
 

R2 \% 

R1 	Fnrmuln 1 
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s020 - 

I 	+ 
H

2
N N 

%%"...---... 
NH2  

-..........i........- N 

R1 	Formula II, 

and m tures thereof, 

5 wherein R 	a moiety selected from the group consisting of moieties of the 

formula -N(R3 ' 	4  

wherein R3  and R4  ar. selected from the group consisting of hydrogen, lower 

alkyl, lower alkenyl, lo • • r aralkyl, and lower cycloallcyl, and taken together 

10 R3  and R4  may be a hetero 	clic moiety selected from the group consisting of 

aziridinyl, azetidinyl, pyrroli a s yl, piperidino, hexahydroazepinyl, 

heptamethylenimino, octamethy . imino, morpholino, and 4-lower- 

alkylpiperazinyl, each of said heter. 	clic moieties having attached as 

substituents on the carbon atoms 0 to 	ower alkyl groups, hydroxy or alkoxy; 

15 and wherein R2  is selected from the group 	onsisting of hydrogen, lower alkyl, 

lower alkenyl, lower alkoxyalkyl, lower cyc .411cyl, lower aryl, lower aralkyl, 

lower alkaryl, lower alkaralkyl, lower alkoxyar. 	yl, and lower haloaralkyl 

and the pharmacologically acceptable acid additio 	alts thereof; and 

b. from about 5% to about 50% of an admixture, compris g.  

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

an acid selected from the group consisting of py 	is acid, a salt 

thereof and mixtures thereof; 

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

25 an antioxidant; and 
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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 

1'.41:1 (or about 0.01:1) to 1:0.01 (about 1:0.01); the ratio of the pyruvic acid 

5 com onent to the antioxidant component is from 0.01:1 (or about 0.01:1) to 

1:0.01 sr about 1:1.01); and the ratio of the fatty acid mixture component to the 

antioxida 	component is from 0.01:1 (or about 0.01:1) to 1:0.01 (or about 

1:0.01). 

10 	16.  The composition of . cording to claim 15 wherein the ratio of the pyruvic acid 

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

to 1:0.5. 

17. A hair growth and/or regrowth cf. 	positions comprising; 

15 

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

represented by the formulae: 

OH 

H2
N,......„........

....N.........,,NH 

N  
R2 

 

Thrmi II 2 T 
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OS020 - 

I + 
H

2

N 

%,./7-

N

.`,..
NE12 

..........„........
6,,N 

R1 	Formula II, 

and m tures thereof, 

5 wherein R 	a moiety selected from the group consisting of moieties of the 

formula -N(R3) ' 4) 

wherein R3  and R4  an selected from the group consisting of hydrogen, lower 

alkyl, lower alkenyl, lo , -r aralkyl, and lower cycloalkyl, and taken together 

10 R3  and R4  may be a hetero 	clic moiety selected from the group consisting of 

aziridinyl, azetidinyl, pyrrolis ' yl, piperidino, hexahydroazepinyl, 

heptamethylenimino, octamethy .. imino, morpholino, and 4-lower- 

alkylpiperazinyl, each of said heter. 	clic moieties having attached as 

substituents on the carbon atoms 0 to 3 ower alkyl groups, hydroxy or alkoxy; 

15 and wherein R2  is selected from the group onsisting of hydrogen, lower alkyl, 

lower allcenyl, lower alkoxyalkyl, lower cyc • . Ikyl, lower aryl, lower aralkyl, 

lower alkaryl, lower alkaralkyl, lower allcoxyar. 	1, and lower haloaralkyl 

and the pharmacologically acceptable acid additio 	alts thereof; and 

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

20 i. from about 0.01% to about 99.98% by wei: 	of the admixture 

of an acid selected from the group consisting o. pyruvic acid, a 

salt thereof and mixtures thereof; 

ii. from about 0.01% to about 99.98% by weight of the a6 • fixture 

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 

acid mixture of olive oil; 

weight of the fatty 

2. from about 0.01% to about 99.98% by 

acid mixture of cocoa butter; and 

weight of the fatty 

3. from about 0.01% to about 99.98% by 

acid mixture of cottonseed oil. 

weight of the fatty 

18. 	A hair growth or hair re_ , wth composition comprising: 

a. at least one compound s 	cted from the group consisting of compounds 

represented by the formula • 

OH 

H2N......
,v

.,N.,„
.....

,.NH 

R2   
............-..„.......657- N 

and 

RI  Formula I 

oso2o - 

I 	+ 
H2N N N H2 

...,........".....- N 

RI 	 Formula II, 
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and mixtures thereof, 

wherein RI  is a moiety selected from the group consisting of moieties of the 

5 formula -N(R3)(R4), 

whe -in R3  and R4  are selected from the group consisting of hydrogen, lower 

allcyl, 1. 	cr alkenyl, lower aralkyl, and lower cycloalkyl, and taken together 

R3  and R4  . ay be a heterocyclic moiety selected from the group consisting of 

10 aziridinyl, az 	dinyl, pyrrolidinyl, piperidino, hexahydroazepinyl, 

heptamethyleni 	no, octamethylenimino, morpholino, and 4-lower- 

15 

alkylpiperazinyl, ea h of said heterocyclic moieties having attached as 

substituents on the ca . an atoms 0 to 3 lower alkyl groups, hydroxy or alkoxy; 

and wherein R2  is selectc. from the group consisting of hydrogen, lower alkyl, 

lower alkenyl, lower alkoxy. 	1, lower cycloalkyl, lower aryl, lower aralkyl, 

lower alkaryl, lower alkaralkyl, ower alkoxyaralkyl, and lower haloaralkyl 

and the pharmacologically accepta • le acid addition salts thereof; and 

b. from about 0.1% to about 99% by weig 	of an admixture, comprising: 

20 i. optionally, from about 0.01% to ab ut 99.98% by weight of the 

admixture of an alpha keto acid; 

ii. optionally, from about 0.01% to about 99.• 1% by weight of the 

admixture of an antioxidant; and 

iii. from about 0.01% to about 99.98% by weight oft 	admixture of a 

25 fatty acid mixture or fatty acid mixture source comp 	ing at least 7 

unsaturated or saturated fatty acids selected from the gr. 

consisting of, but not limited to, butyric acid, caproic acid, ..prylic 

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

palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic ac ,, 
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linolenic acid, arachidic acid, gadoleic acid, pentadecanoic acid, 

margaric acid, margaroleic acid, behenic acid, dihomolinoleic acid, 

arachidonic acid and lignoceric acid. 

5 	19. 	T composition of according to claim 18 wherein each the fatty acids are present 

in the atty acid mixture by weight as follows: about 0.2%-0.4% butyric acid, 

about 0. 	caproic acid, about 0.3%-0.8% caprylic acid, about 2.2%-3.5% capric 

acid, about 	.9%-5.5% lauric 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% 

10 	palmitoleic acid, • out 6.9%-9.9% stearic acid, about 36.0%-36.5% oleic acid, 

about 20%-20.6% 1 	• lcic acid, about 7.5-7.8% linolcnic acid, about 1.1%-4.9% 

arachidic acid, and abo 1  3.3%-6.4% gadoleic acid. 

20. The composition of accordint to claim 18 wherein each the fatty acids arc prcscnt 

15 	in the fatty acid mixture by we .1 't as follows: about 0.3% myristic acid, about 

19% palmitic acid, about 0.5% pal 	toleic acid, about 13% stearic acid, about 

44.4% oleic acid, about 21.3% linolei 	• cid, and about 0.5% linolenic acid. 

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

20 
22. A hair growth or hair regrowth composition com• ising: 

a. from about 0.1% to about 20%, by weight of the omposition, of at least one 

compound selected from the group consisting of co • pounds represented by 

the formulae: 

25 

OH 

H N N 	NH 2 	...„.............„./ ..........d. 

z.......
„..,.........pN 

R2  

RI 	Fnrmiils 1 
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and 

08020 

1 	+ 
H

2
N /N

\./'  
NI-12  

.............-„N 

5 

Formula II, 

and mixturest 	reof, 

wherein R' is a moic 	selected from the group consisting of moieties of the 

formula -N(122)(124), whb ein R3  and R4  are selected from the group consisting 

10 of hydrogen, lower alkyl, I. 	er alkenyl, lower aralkyl, and lower cycloalkyl, 

and taken together R3  and R4 	ay be a heterocyclic moiety selected from the 

group consisting of aziridinyl, az 	idinyl, pyrrolidinyl, piperidino, 

hexahydroazepinyl, heptamethyleni i ino, octamethylenimino, morpholino, 

and 4-lower-alkylpiperazinyl, each of 	'd heterocyclic moieties having 

15 attached as substituents on the carbon ato 	0 to 3 lower alkyl groups, 

hydroxy or alkoxy; and wherein R2  is selecte. from the group consisting of 

hydrogen, lower alkyl, lower alkenyl, lower alk b yalkyl, lower cycloalkyl, 

lower awl, lower aralkyl, lower alkaryl, lower alka . lkyl, lower alkoxyaralkyl, 

and lower haloaralkyl and the pharmacologically ace:. ',table acid addition 

20 salts thereof; and 

b.  from 5% to 10%, by weight of the composition of an acid; 

c.  from 5% to 10%, by weight of the composition of an antioxida ; and 

d.  from 5% to 10%, by weight of the composition of a fatty acid mi 	re or fatty 

acid mixture source, the fatty acid mixture or fatty acid mixture sourb• being 

25 an oil mixture comprising: 
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i) from 0.01% to 99.98%, by weight of the fatty acid mixture of a 

first oil; 

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

second oil; and 

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

third oil. 

23.  A method for act - lerating the onset of the anagen phase of hair growth in a 

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

10 of a composition acco , ing to claim L 

24.  A method for increasing the . to at which terminal hair appears on the skin of a 

mammal comprising topically a • lying an amount effective to induce hair growth 

of a composition according to clai • 1. 

15 

25.  The method of claim 23, wherein the co • .ound is minoxidil, the mammal is a 

human and the site of application is the hu 	. n scalp. 
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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: 

Formula I 

H2N 

OH 

N and 

10 
Formula II 

0 5920.
00  

H2N,...„,,,N+  

y 

NH2, 
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and mixtures thereof, 
wherein R' is a moiety selected from the group consist-
ing of moieties of the formula—N(R)(r), 
wherein R3  and R4  are selected from the group consist-
ing of hydrogen, lower alkyl, lower alkenyl, lower 
aralkyl, and lower cycloalkyl, and taken together R3  and 
R4  may be a heterocyclic 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 substituents on the carbon atoms 0 to 3 lower alkyl 
groups, hydroxy or alkoxy; and wherein R2  is selected 
from the group consisting of hydrogen, lower alkyl, 
lower-alkenylilower alkoxyaW, lower cycloa1141, 
lower 	aryl, 	lower 	aralkyl, 	lower 	alkaryl, 	lower 
alkaraikyl, 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 oflactic acid, and mixtures thereof 
for solubilizing the compounds of formula I, formula 11 
and mixtures thereof; 

c. from about 0,1% to about 99% by weight of an admix-
ture, comprising: 
i. from about 0.01% to about 99.98% by weight of the 

admixture of an acid selected from the group consist-
ing ofpyruvic acid selected from the group consisting 
of pyruvic acid, lithium pyruvate, sodium pyruvate, 

potassium pyruvate, magnesium pyruvate, calcium 
pyruvate, zinc pyruvate, manganese pyruvate, methyl 
pyruvate, salts thereof, prodrugs thereof, and mix-
tures thereof; 

39 



ii. from about 6.01% to about 99.98% by weight of the 
admixture of an antioxidant; and 

iii. from about 0.01% to about 99.98% by weight of the 
admixture of a fatty acid mixture or fatty acid mixture 
source comprising at least 7 unsaturated or saturated 
fatty acids selected from the group consisting of 
butyric acid, caproic acid, caprylic acid, capric acid, 
lauric acid, myristie 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 composition accelerates the onset of the anagen 
phase of hair growth in mammals. 

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

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

4. The composition according to claim 1, whereinthepyru-
vie acid is sodium pyruvate. 

5. The composition according to claim 1, wherein the anti-
oxidant is selected from the group consisting of a Vitamin A; 
Vitamin C; a to copherol; a prodrugs of Vitamin A, a pro drugs 
of Vitamin C, and a pro drugs ofVitamin E; salts offitamin 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-to copherol, 	beta-tocopherol, 	gamma-tocopherol, 
delta-tocopherol, tocoquinone, tocotrienol, esters thereof and 
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 tocotrienol and mixtures thereof. 

8. The composition according to claim 7, wherein theMta-
min 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, 
acetate ester of tocoquinone, acetate ester of tocotrienol and 
mixtures thereof. 

9. The composition accordi ng to claim 2, being in the form 
of a suitable topical carrier. 

10. The compositions according to claim 9, wherein the 
topical carrier is in the fonu of an ointment, paste, geljelly, 
serum, aerosol spray, non-aerosol spray, foam, cream, lotion, 
solution, or suspension. 
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