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COSHETIC COMPOSITICN

ABSIRACT

i composition suitable for topical applicae
tion to mammalian skin and hair for inducing, maine
taining or increasing hair growth comprises a hair'
growth promoter chosen from N-acylated amino~acids,
in which the acyl group has from 2 to 20 carbon

atons, together with a cosmetically acceptable.vehie

cle for the hair growth promoter,
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FIELD OF THE INVENTION

The invention relates to cosmetic and phar-
maceutical comnositions for topical application to
mammalian skin or hair, containing a hair growth
promoter which is capable of increasing or maintain-

ing hair growth, especially terminal hair growth on

the human rcalpe
BACKGROUND

The Hair Growth Cycle

jt should be explained that in most mmmmals,
hair does not grow continuously, but undergoes a cy~
cle of activity involving alternate periods of 'growth. . .
and rest. The hair growth cycle can be divided into
three maoin stages, namely:
(1) the growth phnse known as anagen, during
which the hair follicle penetrates deep into the
dermis with the cells of the bulb dividing rapidly

and differentiating to form the hair,

(i1) the trsnsitional stage known as catagen,
which is heralded by the cessation of mitosis, and
during vhich the follicle ragresses upwards through

the dermis and hair growth ceases,

(£1i) the restinpg stage known as telogen, in which

the regressed follicle contains a small secondary
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gerﬁ with an underlying ball of éightly packed dermal
papilla cells.

The initiation of a new anagen phase is re-
vealed by repid proliferation in the germ, expansion
of the dermal papiila and elaboration of basement
membrane components. The hair cycle is then repeated
many times until, as a consequence of the onset of
male pattern baldness, moét of the hair follicles
spend in increasing proportion of their time in the
telogen stage, and the hairs produced become finer,
shorter, and less visible; this is known as terminal

to vellus transformation.
PRIOR ART

Alleged Baldness Cures

Although there have been many claims in the
scientific literature to the promotion or maintenance

of hair growth by the topical application of hair to-

nics and the like, with the possible exception of

minoxidil, none has been shown to be sufficliently

free from disadvantageous clinical side effects, whether
administered topically, orally or systemically, to
warrant commercial exploitation as an ethical phar=
maceutical, proprietary medicine, or as a cosmetic
product. Pos#sibly, the only means which has met

with partial success for growt ing hair on the bald
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or balding human head is by transplantation of

hair to the bald areas. This is, however, an ex-
tremely painful operation and is not always success~
ful. Furthermore, it is immedistely apparent to

the casual obrerver that the msubject has received

a hair trensplant and it may take many months or
even yenrs bafore hair reprowth, following this
operation, mgsumes an appemrance which resembles
that of the original naturally growing hair.

Among the many hair regrowth mtudies that
have been reported in the literature, there ias in-
cluded the work of Bazzano as described in PCT Inter-
national Fublication No. w0 85/04577. This publica~-
tion describes a composition which is useful for in-
creasing the rates of hair growth on mammalian skin,
prolonging the anagen phase of the hair growth cycle
and for treating various types of alopecias. The
composition in question comprises a pyrimidine car-
bamate.

It has also heen reported in US patent No.

"4 139 619 to Chidaey amsigned to the Upjohn Company,

that a topical composition comprising minoxidil as
the free base or acld addition salt thereof, or cer-
tain specified related iminopyrimidines, im useful

in stimulating the conversion of vellus hair to
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growth as terminal hair, as well as increasing
the rate of growth of terminal hair.

in spite of the apparent stimulation of hair
growth or regrowth reported independently by Bazzano
and Chidsey, following topical application of mino-
xidil or related compounds, there is general concern
that aystemic side-effects can result, particularly
following topical application of minoxidile. Thue it
is generally recognised in the medical literature
that the side effects of orally administered minoxie
dil are very serious, and include fluid retention,
tachycardia, dyspnea, gynecomastia, fatigue, nausea
and cardiotoxicity. There is also evidence that cer-
tain side affescts have been experienced following to-
pical application of minoxidil.

It is also reported by Lion Corp., in JP
61151109 that compoaitions comprising mono-Nelong
chained acyl basic amino scid lower alkyl ester salt
can, together with higher fatty scid having an odd
number of carbon atoms, higher aliphatic alcohol
having an odd number of carbon atoms, or their deri-
vatives, can be used for regenerating and growth in-

creasing effect on haire.

BACKGROUND TO THE INVENTION

Bur own search for effective compositions
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tﬁat céuld be applied topically to the human scalp
in order to promote hair growth, was influenced by
the need to discover molecules which were not only
effective but also completely safe in use and free
from contra indications which would limit their
appeal., Furthermore, we wsre anxious to idfntify
relatively simple molecules.in this respect which
were easy to synthesis and inexpensive to deploy in
a mass market affordable product which would appeal
to a loarge nugber nf potential conaumeras,

it was accordingly during in vivo studies
into the effects on rat skin of N-acetyl glycine,
that it was observed unexpectedly that this substance
may be capable of promoting hair growth. Thie was
tested and evidence obtained to substantiate this

surprising observation.

DEFINITION OF THE INVENTION

Accordingly, the invention provides a com-
position suitable for topical application to mam=~
malian mkin or hair for inducing, maintaining or ine

creasing hair growth, which comprises:

i. an effective amount of from 0,001 to 99% by
weight of a hair growth promoter chosen from

mono N-acylated amino acids or salts thereof,
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in which the acyl group has from 2 to 20

carbon atomsj and

ii. from 1 to 99.,999% by weight of a cosmetical-
1y acceptable vehicle for the hair growth

promoter,

DISCLOSURE OF THy INVENTION

The hair growth promoter

According to the invention, the compoaition
comprises as A hair growth promoter, a mono N-acylated
smino acid, in which the acyl group haa from 2 to 20
carbon atoms,

Preferably the acyl group is chosen from
acetyl, hexanoyl, octanoyl, lauroyl, myristoyl, pal=-
mitoyl and stearoyl. The most preferred acyl group
in acetyl.

Fxamples of the amino acid moiety from which
the mono N-acylated amino acid is derived include
neutral amino acids, such as:

glycine

alanine

valine

leucine

isoleucine i

phenylalanine

tyrosine [
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Proferred mono N-ncylated neutral amino acids ine-

clude:

proline

hydroxyproline

serine

threonine

cysateine

cystine

methionine, and

tryptophan.

Neacatyl
l-acetyl
N~acetyl
H-acetyl
N-acetyl
Ne-acetyl
N;acetyl
N-acetyl
N-acetyl
N-acetyl
N-acetyl
N-acetyl
N-acetyl
N-acetyl

N;ncetyl

flycine
hydroxyproline
alanine
valine
leucine
isoleucine
phenylalanine
tyrosine
proline
serine
threonine
cymteine
cysteine
methionine

tryptophan

27209
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N-lauroyl glycine
Nepalmitoyl glycine
N-myristoyl glycine
N~lauroyl hydroxyproline
5 N-octanoyl glycine
N-octanoyl hydroxyproline, and

li-hexanoyl glycine.

ixemples of the amino acid moiety from which the
mono Ne-acylated amino acid is derived also include
10 acidic amino acids, such as:
aspartic acid and glutamic acid.
Preferred mono N~acylated acidic amino acids include:
Neacetyl aspartic acid
N-lauroyl aspartic acid
15 N-palmitoyl aspartic acid
N-octanoyl ascpartic acid
N-acetyl glutamic acid
N~lauroyl glutamic acid
N-palmitoyl glutamic acid, and

20 N-octanoyl glutamic acid.

Examples of the amino acid moiety from which the
mono N-acylated amino acid is derived also include
basic amino acids, such as:

arginine

25 lysine
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histidine
ornithine
hydroxylynine, and

citrulline.

Preferred mono N-acylated bnssic amino acids include:
N-acetyl arginine
Nencetyl lysine
Neacetyl histidine
N-ncetyl ornithine
N-ncatyl hydroxylysine
N-acetyl citrulline
N-lauroyl lysine
N-lauroyl citrulline
liemyristoyl citrulline
N-myristoyl ornithine
N-octanoyl lysine, and

N-octanoyl citrulline.

The preferred H-scylated amino acida are those de-

rived from neutral or acidic amino acids,

rarticularly preferred mono N-acylated amino acids

are those that contain no sulphur atoms in the

molecules,

The mono N-acylated amino acids as herein defined

can also be employed in the composition aceording
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to the invention as their corresponding salts,
examples of which includes alkali metal salts,
such as sodium and potassium and alkanolammonium

salts such as triethanolammonium.

The composition can comprise two more mono Ne

acylated amino acids, or salts thereof,

The total amount of the hair growth promoter
present in the composition according to the inven-
tion is preferably sufficient to increase hair growth
in the rat, the model selected for this test, when
said composition is applied topically thereto over
a perind of no more than 3 months, by at least 10%
more *hnon thnt‘obtainable using a control composie
tion from which the said promoter has been omitted,
in secordance with the Rat Hair Growth Test,

Preferably, the amount of promoter should be
suffics»nt to increase hair growth in the rat by at
ieast 27%, more preferably by at least 30%, most
preferahly by at least 40% and ideally by at least
50%.

The effective amount which is sufficient to
induce, maintain or increase hair growth will depend
on the effectiveneass of the promoter some being more

effective then ohers, but in general, an amount of
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from 0,0001 to 99%, preferably from 0,01 to 20%
by weight of the composition will provide an ade-

L4

quate dose to the skin after topical application.

Pregervation of the Composaition

The composition nccording to the invention
is proferably nreserved in such a manner that it
will enjoy an extended shalf 1ife following manuw
facture nnd rrior to sale and use., Ideally the com~
position will have an indefinite phelf 1ife,

1t is accordingly anphreﬁt that the hair
growth promoter is likely to be prone to attack by
bacteria, moulds and fungi and other microbial ine
fluencer, particularly at p" values near that of the
gkin that characterire the preferred comvosition.
‘the shelf-life of the compeosition con therefors be
unacceptably short due to the biodepradation of the
hajr growth promoter unless ateps are taken to pre-
serve the composition.

In order to be preserved, the composition
should preferably be free, or substantially free,
from viable microbial contaminants that are capable
of resulting in ﬁicrobial spoilage of the composi-
tion, and/or biodegradation of the hair growth pro-
moter prior to topical application of the composition

to mammalian skin or hair. It is to be understood,

-1l2 -
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howsver, that the invention is also concerned with
compomitions, as herein defined, which may contain
viable but dermant microcrganisms, such as bacterial
spores, nrovided that the conditions of preservae
tion do not result in substantial proliferation of
the microorganieme prior to use of the composgitione.
sxsmplte of methods that can be employed to
achievse preservation of the composition, includes

the following:

(i) Sterilisation

The composition according to the invention
can be preserved by sterilisation to remove or kill
substantially all viable microbial contéminnnta.
This can be achieved for exsmple by irradiation use
ing a lethal dose of gamma rays, by heat nterilisa=
tion or by ultrafiltration using techniques that

are well eatablished in the pharmaceutical industrye.

(11) Chemical Freservative

The composition according to the invention
cen also be preserved by including in it a chemical
preservative which functions to prevent the growth
of or kill bacteria, fungi or other mictoorganiama.

Examples of chemical preservatives include

ethanol, bangoic acid, modium benzoate, sorbic acid,

y
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potassium sorbate, sodium propionate and the methyl,
ethyl, propyl and butyl eetefn of p-hydroxybenzoiec

acid., The emount of chemical preservative that can
be incorporatad in the composition according to the
invention will generally be from 0,05 to 5¥, prefere
ably from 0,1 to 2% by weight, the amount chosen bee

ing sufficient to arrest microbial proliferation,

(iii) Yater activity depressants

The composition according to the invention
can also be preserved by the inclusion of a water
activity deprensant such as glycerol, propylene gly=-
col, sorbitol, sugnre and naltea, fsr examples alkali
metnl healides, sulphates and carboxylates. when em-
ploying a water activity depressant, sufficient
should be incorporated in the composition according
to the invention to reduce the water activity (a(')
from 1 to (0.9, preferably to 0.85 and most pre=-
ferably (0.8, the lowest of thess values being that

at which yeasts, moulda and fungi will not prolie
ferate,

pH

The hair growth promoter may be susceptable
to hydrolysias, particularly when the pH value of

the composition is alkaline. It is accordinglj pre=

- 1h =
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ferred that the composition, when aqueous, -should
have an acid pH value., The preferred pH value of
the composition, when aqueons, is from 2 to (7,

ideally from 4 to 6.5,
The Vehicle

The composition according to the invention
alpo comprises a solid, semi-solid or liquid cosme-
tically and/or physiologically acceptable vehicle,
to enable the hair growth promoter to be conveyed
to the skin at an appropriate dilution. The nature
of the vehicle will depend upon the method chosen
for bopical administration of the composition.  The
vehicle can itself be inert or it can posseass phy-
miological or pharmaceutical benefits of ite own.

The selection of a vehicle for this purpone
presentr a wide range of possibilitiea depending on

the required product form of the composition. Suit-

‘able vehicles can be claasified as demcribed herein-

after,

It =hould be explained that vehicles are
substances which cen act as diluents, dispersants,
or nolventn for the hair growth promoter which there-
fore ensure that they can he applied to and distri=-
buted evenly over the hair and/or mcalp at an appro=

priate concentration. The vehicle is preferably one

-l5 -
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which can aid penetration of the eaters into the
skin to reach the immediate en%ironment of the hair
follicle. Compositions according to this invention
can include water as n vehicle, and/or at least

one cosmetically acceptable vehicla other than
water,

Vehicler other than water that can be used
in compositions according to the invention can in-
clude solids or liquids much as emollients, sol~
vents, humectants, thickeners and powders, Examples
of mach of these types of vehicles, which can be
used sinpgly or as mixtures of one of more vehicles,
are ams follows:

Fmollients, such as stearyl alcohol, glye
ceryl monoricinoleate, glyceryl monostearate, pro=-
pane-1,2-diol, butane-~l,3-diol, mink oil, cetyl al-
cohol, isopropyl isostearate, steariec acid, isobutyl
palmitate,'isocetyl stearate, oleyl alcohol, iso-
propyl laurate, hexyl laurate, decyl oleate, octa-
decan-2-0l1, isocetyl alcohol, cetyl palmitate, di~-
methylpolysiloxane, di-n-butyl sebacate, isopropyl
nyristgte, isopropyl palmitate, imsopropyl stearate,
butyl atearate, polyethylene glycol, triethylene
glveol, lanolin, sesame oil, coconut oil, arachis

0il, castor oil, acetylated lsuolin alecohols,

-16.
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pitroloum. mineral oil, butyl myristate, isostearic
acid, palmitic acid, isopropyl linoleate, lauryl
lactate, myristyl lactate, decyl oleate, myristyl
myristates

Propellants, such a8 trichlorofluoromethane,
dichlorodifluoromethane, dichlorotetrafluoroethane,
monochlorodi fluoromethane, trichlorotrifluoroethane,
provane, butane, isobutane, dimethyl ether, carbon
dioxide, nitrous oxidej

Solvents, such aa ethyl alcohol, methylene
chloride, isopropanol, castor 0il, ethylene glycol
monoethyl ether, diethylene glycol monobutyl ether,
diethylene glycol, monoethyl ether, dimethyl sul-
phoxide, dimethyl formamide, tetrahydrofuranj

HAumectants, such as glycerin, gsorbitol, so~
difum 2-pyrrolidone-5-carboxylate, soluble collagen,
dibutyl phghalate. gelating .

Powders, such as chalk, tale, fullers earth,
kaolin, starch, gumso, colloidal silicon dioxide,
sodium polymcrylate, tetras alkyl and/or trialkyl
aryl ammonium smectites, chemically modkfied magne-
sium aluminium silicate, organically modified mont-
morillonite clay, hydrated aluminium atlicate, fumed

ailica, carboxyvinyl,polymer, sodium carboxymethyl

-1l7 =
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céllulose, ethylene glycol monostearate,

The amount of vehicle in composition, includ-
ing water if present, should preferably be sufficient
to carry at least a portion of a selected eater to
the skin in an amount which ia sufficient effective-
1y to.enhance hair growth. The smount of the vehi-
cle can comnrise the balance of the composition,
particularly where little or no other ingredients
are present in the composition. Accordingly, the
vehicle or vehicles can comprise from 1 to 99.99%,
preferably from 50 to 99.5% and ideally from 90 to

9%% by weight of the composition.

Perfume

The composition according to the invention can
also optionslly comprise a perfume in an amount suf=-
ficient to make the composition acceptable to the
consumer and pleasant to use. Usually, the perfume
will form from 0,0} to 10% by weight of the composi-

tion.

Activity Enhancer

The composition according to the invention can
also optionslly comprise an activity enhancer.

The activity enhancer can be chosen from a
wide variety of molecules which can function in dif=- L

ferent ways to enhance the hair growth effects of the

- 18 ~



10

15

20

apot

hair growth promoter. particular classes of actie-
vity enhancers include other hair growth stimulants,
penetration enhancers and cationic polymers, whose
presence can further improve the delivery of the
ester through the stratum corneum to its site of
action in the immediate environment of the hair
follicle.

Gome activity enhancers can also function as

vehicles for the ester.

(a) Other Hair Growth Stimulants

i. Examples of other substances which themselves
possess the ability to stimulate or increase hair
growth include, for example:

Benzalkonium chloride

Benzethonium chloride

Fhenol

Estradiol

‘Diphenjiydramine hydrochloride

Chlorpheniramine maleate
Chlorophyllin derivative
Cholesterol

salicylic acid

Cystine

Red pepper tincture

Denzyl nicotinate

ulg-



dl-Menthol
Peppermint oil
Calcium pantbthenate
Panthenol

5 Castor nil
Hinokitiol
Prednisolone

Resorcinol
Further subastances which themselves possess
10 the ability to increase the rate of terminal hair
growth include:
ii. - =l,li~esterified diraccharides described by
Choay SeAs in EP-A-0 064 012, having the structure

(2):

— OM A

(2)
o HO e OR

7 OH

where 7 represents a functional nitrogen group,
such as an azide or a group having the struc-

ture -NHB, in which B represents -H or a func-

- 20 -
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tional group such as acetyl or sulphate as

a =alt with an organic or mineral sation;

M reorerente -H or ”03"1' where M1 ie an or-
ganic or metallic cation, particularly an ale

kali metal; or an acetyl group;

R represents a Cl to C“ alkyl radical, espe-

cially methyl; or an aryl radicalj

A represents a functional group such as an
acid or -COORl. where Rl representa ~H or a
C, to Ck alkyl radical, especially methylj;

1
or a metal, especially an alkali metal;

easterifierd oligosaccharides as described by Unilever
in EP-A=0 211 610, including at least one esterie
fied digaccharide unit consiating of a uronic acid

residue having the structure (3):

H|{COOR?

\.‘H.on" (3)
/
ifor forn

H.OR!'

and a hexosamine residue having the structure (h):

’ P
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H.()R"k/
\

HkR" o

'//
“ “” "e

COOR"Y

' L}
" - M - 3
where R' is -H, 03 to C10 alkyl or CH(Lﬂz)nCH

3

~S0 M,

R" is -H, C, to C, alkyl, -co(cu?)mcnj. 3

1

A in -H, -CO(CHz)mCH s Or =00_M,

3 3
" is -H, or a metallic or organic cation
n is O or an integer of from 1 to 7, and

m is O or the integer 1 or 23

the groups designated R'" being the same or different,
onhe R" group from each pyranose ring structure be-
ing linked by a glycosidic linkage having the con=

figurationtﬁol,}. A=lolty fi =143 or / -1,443 and the

~=COUR®y =CH,OR"

and -OR" groups being of either configuration with

respect to the pyranose ringsj

iii. Minoxidil glucuronides, as described by Unilever

in EP-0 242 967,

iv, Minoxidil sulphates, as described by The Up john

Co. in WO 86/04231, and

-22 =



10

15

29479

v, Minoxidil, and other derivatives thereof as des-

cribed hy The Upjohn Co, in US Patent 4 139 619.

Particularly preferred mixtvres of minoxidil and a

hair growth promoter according to the invention ine

clude tite following:

Minoxidil and iK-acetyl glycine

Minoxidil and N-acetyl methionine

Minoxidil and N-acetyl aspartic acid and

Minoxidil and li-lauroyl citrulline

via ithylenediaminetetraacetic acid or salts there-
of, as described by Redken Laboratories, Inc. in US

Ik 814 351,

vii. Direct proteoglycanase inhibitors such as
1,10-phenanthroline, as deacribed by Unilever in EP«
0 277 L28.

‘viii, Glycosaminoglycanase inhibitors, as described
by Unilever in EpP-0 277 428, such as aldonolactones
and esterified aldonolactones having the structure

(16):

-23-
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|,
B __Co__H
|
B C°_H (16)
|
B c'— =®
|
B— ¢’ — K
|
A6

oDn* 0D
1 2 ) )
where A™ and A~ are -H, -CHB' «-C = OorC =0
B is OD" or a lactone linkage to position 1

or 6, or -NHCOCH}

and where D is =H or C2 to CB alkyl,

D' is the remainder of the molecule joined
through another C atom at positions 2 to 5

to form a lactone,

D" is «H or C, (ie mcetyl) to Ch acyl of
either configuration with respect to the

backbone of this moleculeg

preferred examples of which include:
L-galactono-l,4-lactone
L-Arabine-1l,5=lactone
D=Fucono~l,5=1lactone
D-Glucaro-l,i-lactone

D=Glucurono-6,3=-lactons

o 2h =
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Galactaric acid lactone
2-Acetamido~-2~deoxygluconolactone
2-Acetamido-2-deoxygalactono~lactone
D-Glucaro-l,4:6,3~dilactone
L-Idaro~l,4-lactone
2.3,5—Tri-0-acetyl-D-glucaro-l.h-lactone

2.S—Di—o-acetyl-D~glucaro-1,b:6,3-diluctone.

ixe Glycosaminoglycanase inhibitors, as described
by Unilever in P O 277 428, such as monosaccharides
and esterified monosmaccharides having the structure

(17):

CHO

H ___.C ___A
|

R C... OG (17)
| ,

H-—~— C — OG

H—— ¢ — 06
[
v (]
CH,G

where A is ~0G or -NHCOCH3
G is -H, -SO3M"' c, (ie mcetyl) to
Ch acyl

G' is ~H or ~0G

M" is -H or a metal cation

- 25 =
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wherein the functional groups can be in either con-
figuration with respect to the backbone of the above

molecules
preferred sxamples of which include:

5 N-Acetylglucosamine
N-Acetylgalactosamine
D-Galactosamine
D-Glucosamine-3-sulphate

N-Acetylmannosamine.

10 Xe Glycosaminoglycan chain cellular uptake inhie
bitors, as described by Unilever in EP 0 277 428, such
as hexuronic acid and esters thereof which may be re-

presented by the generic structure (18):

CHO
I

H_.__ C ___0G
!

. H c oa (18)

|

H -——C —— 0OG

H . C .--0G
|
COZD

15 where G is -H, -SOBM". C, (ie acetyl) to Cy

acyls

- 26 -
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D is «H or c2 to 08 alkyl

M" is ~H or a metal cationjy

wherein the functional groups can be in either oone-
figuration with respect to the backbone of the above

5 molecule;

xi. Chemical inhibitors of glycpsidiao activity,
as described by Unilever in EP 0334 586, chosen from

lactams having the structure (19):

A}
|
Q — C ___H
l
?— " (19)

Q— C—-*H
l
A“
oT
i . 3 l‘ t
10 ' where A and A are -H, -CH,, «C=0, -CHZOT

~NH
)
or -C=0,

A3 and Ah being the same or different, and at least

one of which being the group:

- 27 =
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-NH
1 4
«C=0
in a lactam rings
and where Q is -0T', ~NAT' or a lactam linkage to
A° 4

or A'g

5 the  groups being the same or different, and at

least one of thch is involved in a lactam linkagej
and where T is the mame or different snd is chosen
from -H, -Cpn2p+1 or a metal ion,
' - -
T* is ~H or cocpnzp*l, and

‘10 p is an integer of from 1 to 223

provided that:
where any of the Q groups is
-OT* or -NHT',

X : ’ then that group or groups can be of either
15 stereochemical configuration with respect

to the plane of the ring,

preferred examples of which include:

D-glucaro-1l,5-1lactam,
L-Galactono~-l,l-lactam,

20 L-Arabino-1,5~lactam,

- 28 -
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D-Fucono~l,5-lactam,
D-Glucaro=l,4-lactam,
D=Glucurono-6,3=lactam,
1,2,5~tri-O-acetyl-D-glucurono~6,3-lactam,
5 - 2-Acetamido-2-deoxygluconolactam,
2-Acetamido-2~deoxygalactonolactanm,
p-Glucaro-1l,436,3-#ikactan,
L-ldaro=l,l-lactam,
2,3,5-Tri=O=scetyl=D-glucaro~-l,4=lactam,
10 2,5-Di-O=acetyl=D~Glucaro-1,4:6,3-dilactan,

D-glucaro-l,5-lactam ethyl ester;

e xii. Chemical activators of protein kinase C en~
zymes, as described by Unilever in EP O 334 585
chosen from diacylglycerols having the structure

15 (20):

Haef-Oﬂ

" ‘ _ H ¢-0Xx - (20)

-C=0X?
HZ C-0X

where X and X' are the same or different end

is represented by the groupingt

0
-C-/Tai,) .o (cH=CH), 7 CHy
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where x is O or an integer of from 1 to 28,

and y is O or an integer of from 1 to 5;

the X and X' groups being of either stereochemical
configuration with respect to the carbon backbone

of the glycerol moleculej
preferred examples of which include:

1,2-Dibutanoyl-rac-glycerol
1,2-Dihexanoyl-sn-glycerol
1,2-Dioctanoyl-rac-glycerol
1,2~Dioctanoyl-sn-glycerol
1,2-Didoeanoyl-rac-glycerol
1-0leoyl-2-acetyl-rac-glycerol
1-0leoyl-2-acetyl-sn-glycercl
l-Stearoyl-2-arachidonoyl-sn-glycerol
1,2-Distearoyl-rac-glycerol
1,2-Dipentadecanoyl-an-glycerol
1,Z-dipentadecanoyl-rac-glycerol
1.Z-Dipalmiéoyl-rac-glycerol
1,2-Dipalmitoyl-sn-glycerol
1,2-Diseptadecanoyl~rac-glycerol
1,2-Dioleoyl-an-glycerol
1,2-Dioleoyl-rac-glycerol
1,2-Diarachidonoyl-sn-glycerol

1,2-Dieicosanoyl-sn-glycerol
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1,2-Didoeicoaanoyl-rac=~glycerol, and

1,2~Dioctaeicosanoyl-sn~-glycerol.

xiii, Glycosaminoglycanase inhibitors, as described
by Unilever in EP O 348 184, chosen from ahidonomo=
nolactone or alduronomonolactone derivatives having

the structure (21):

A2
S S
B° <|:3 — H (21)
B> — <|:l’—- H
Bt — c|:5 —H
6
OR’ or® or®

5 ' ' *
where A is «C=0, «C=0 or «=C=0Q%

OR5 ORM
6 ! ! 6
A7 is ~C=0, <-C=0 or CHEOR
Bl, Bz, 83 and Bu are each chosen from is ORs.

'NHR6, NHR7 or a lactone linkage to position

1 or 6, and/or an ether linkage to ng

said substituents B being the same or
differeht, &nd being in either configura~

tion, with respect to the backbone of the

o 3] -
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above structure, on positions c2 to

05 not involved in a lactone rings

and where Ru is -H, C1 to czo alkyl, a metal cation,
Nﬂk+
or an alkanolamine cationjg
R? is the remainder of the molecule joined
through another C atom at positions 2 to
5 to form a lactone;

6
R~ is -H, -CH}. benzyl or C2 to 06 acyls

7
R' is -H, CH}' benzyl or 03 to 06 acyls;
Ql is the remainder of the molecule joined
through an ether linkage to either Ch or

05, forming either a pyranose or furanose

rings

H ORS
5 t 6 4
provided that, when A is -C=0, then A" is ~C=03

and all Bt, BZ, 83 and Bh substituents are ~-OH, then
OR

6 , 6
A® is -C=0 or CH,OR , and RY4 is c, or 09 to C,4 alkyls

2

preferred examples of which aldonomonolactone deri-
vativeé include?

6—acety1-gaiactono-l.h-lactone
6-propiony1-gulactono-1.k-lactone

6-butyrylgslactono-1,k=lactone
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2-propionamido-2-deoxygluconolactone
2-butyramido-2-deoxygluconolactone
2-propionamido-2-deoxygalactonolactone
é-bityramido-z-deoxygalactonolactono
6-pfopionyl-2-acetam1d042—dooxyglucouolnctono
diacetyl-6-propionyl-2~acetamido-2~deoxygluconolactone
6-butyryl-2-acetamido~2-deoxygalactonolactone
diacetjl-Ghbutyryl-z-acetamido-z—deoxygalnctonolactono
2¢345,6=tetraacetyl-galactono=l,l-lactone
2,3,5-triacetyl-6-propionylgalactono~l,4-lactone
triacetyl-2-propionamido-2-deoxygalactonolaactone
triacetyl-2-butyramido-2-deoxygluconolactone
6-methyl-glucaro-1,4-lactone
2,3,5.Sftetramethyl-glucaro-l.h-lactone
6-methyl-2,3,5«triacetylglucaro~1,4-1actone
6-methyle3-methyl-glucaro-~l,4-lactone, and

6~methyl-3~acetyl-plucaro-1l,4~-1lactone;

and a preferred example of which alduronomonolactone
derivative is:

1,2,5~triacetyl-glucurono-6,3-~lactone.

xiv. QGlycosaminoglycanase inhibitors as described
by Unilever in EP O 348 184, chcsen from acylated

monosaccharides having the structure (22):
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15

where

20T

.
A Co—p’
o Laf__nor

' (22)
m__ ¢t g°

l
g — ¢ — B®

2

CH 2

8

A7 is ~0Y or ~NHR

B5 and B6 are each chosen from is ~0Y, or

an ether linkage to Dl.

1

D™ is ~CHOY, where x2 is an ether linkage
.

X

either to Ch or 05 forming a pyranose or fura-

noase ring;

Y is -, ~50. M, C, to Cb acyl or C, to 018

2 1

3
alkyl;

7, 85, B® and -0Y being the

sald substituents A
same or different, and being in either confi-
guration, with respect to backbone of the above

atructure;

and uhére Zl is -H or -0Y

8 .
R is -H, --‘.aOBM2 pr 03
P

M~ is ~H, a metal cation, NH“+¢ or an

or Cu acyl,

- 3l -
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alkanolamine cationj
provided that, when R8 is -fi, then 1 or more of Y
-
ischosen from —503H or C2 to Cu acylj

and mixtures thereof.,

Preferred examples of which acylated monosaccharides
include:

2-propionamido-2-deoxyglucose
1,3,4,6-tetrascetyl-2-propionamido-2~deoxyglucose
2-bttyramido-2-deoxygalactose
1,3,4,6-tetraacetyl-2-butyramido-2-deoxygalactose
2-sulphamido-?~deoxygalactose
2-sulphamido-2-deoxyglucose
2-butyramido-2-deoxymannoae
1,3,4,6-tetraacetyl-2-butyramido~2-deoxymannose
2-butyramido-2-deoxyglucose, and

1,3,4,6-tetraacetyl-2-butyramido=2-deoxyglucose.

XV Esters of pyroglutamic acid, as described by
Lever Brothers Company in US patent No. 4 774 255,

having the structure (23):

‘\\ (23)

- 35 =
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| 5
vhere  R' is G to Cyq alkyl, or -CHCOOR™
whd where R2 and R3 are the same or different and
are each representsd by H or the grouping (2h):
E‘“‘;)u' (CH,OH) (C“a.)w' (CH4CH ) 4o (CHOH) .«
5 (C=CH) 7
where U is zero or 1
v is zero, or the integer 1 or 2,
w is zero, or an integer of from 1 to 21
x is zero, or an integer of from 1 to b,
10 ‘ "y is zero, or the integer 1l or 2,
z is zero, or an integer of from 1l to 4, and

W+ v +w+x+y+2zis an integer of from

1 to 223

provided that when the subgrouping (CH=CH) is present,
15 then the total number of carbon atoms in said group-
ing is from 10 to 22.
Examples of suitable esters of vpyroglutumio
ﬁcid where Rl in structure (23) is Cl to C}O alkyl ares
pyroglutamic acid methyl ester
20 pyroglutamic acid ethyl ester
pyroglutamic acid n-propyl ester
pyroglutamic acid n-butyl ester
pyroglutamic acid n-hexyl ester
pyroglutamio acid n-heptyl ester
25 pyroglutamic acid n-octyl ester

pyroglutamic acid n-nonyl ester
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pyroglutamic
pyroglutamic

pyroglutanic
pyroglutamic
pyroglutamic
pyroglutamic
pyroglutamic
pyroglutamic
pyroglutamic
pyvroglutamic
pyroglutamic
pyroglutamie
pyroglutamic
pyroglutamic
pyroglutamic

pyroglutamie

Particularly

are those where R1

in structure (23) is C

n 7409

acid n~decyl ester

acid n-undecyl ester

aclid n-dodecyl ester

acid n~tridecyl ester

acid n-tetradecyl ester

acid n-hexadecyl enmter

acid n-octadecyl ester

acid n-eicosyl ester

acid iso~propyl ester

acid 2-methylhexyl ester
aclid 2-ethylhexyl ester

aclid 3,7-dimethyloctyl ester
acld 2-hexyldecyl ester

acid P-octyldodecyl ester
acid 2,4k,4=trimethyl-l-pentane ester

acid methyloctyl ester

preferred esters of this group

1 ' Gy

slkyl, (linear or branched), especially Cl to Cg¢

(linear or branched).

Further examples of preferrod esters of pye

roglutamic acid, where Rl in structure (23) is

2
]
~CHCOOR?,
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are those where R% and/or R’ having the structure
shown for grouping (24), include straight and
branched chain. aaturated or unsaturated aliphatic
groups having from 1 to 22 carbon atoms, such as
the alkyl groups:

methyl

ethyl

propyl

iso-propyl

butyl

iso~butyl

n-valeryl

iso-valeryl

n-caproyl

neheptyl

n-caprylyl

n-capryl

lauryl

myristyl

palmityl

stearyl, and

archidyl.

and the C alkenyl groups:

10=22
linoleyl

linolenyl
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X ~linolenyl
arachidonyl, and

columbinyl.

Further examples of the grouping (24) almo
include hydroxyalkyl groups having from 1 to 22 care
bon atoms, such as: |

hydroxymethyl
2~hydroxyethyl
2-hydroxy=-n-propyl
3-hydroxy~n=-propyl
2-hydroxy=n-butyl
3-hydroxy-n=bujyl
hohydroxy-n-butyl
5-hydroxy-n-valeryl
6-hydroxy~-n-caproyl
243=dihydroxy-n~propyl
2,3~dihydroxy-g-butyl

12-hydroxystearyle.

Further specific examples of esters of pyroe

glutamic acid which are particularly suited for use

as other hair growth stimulants ;re:
Z-Z;yroglutamoyloxl7;propionic acid
methyl-?—[ﬁ}roglutamoy]oxx?Lacotate
athy]-2-[;&r031utnmoyloxx?Ln-propionntn

othyl-E-Z;}roglutamoyloxx?Fn-butyrate
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xvi,

ethyl-Z-Z;broglutamoylo:17¥1-o-butyrato
cthyl—?-[ﬁbroglutamoyloxl7lu-valerato
ethyl-2-/pyroglutamoyloxy/-n-caproate
ethyl—Z-Z}}roglutamoyloxz?Qn-heptylato
ethyl-Z-ZEyroglutamoylo;i7;n-ceprylate
ethy1-25£F&roglutemoylox17-n-pe1nrgonate
ethyl-?-/‘}roglutamnylox17-}—hydroxybutyrato
iso—propy1-2-£5yroglutnmoylnxlzln-propionute
iso-propyl-E-ZFyroglutamoyloxx?-n—caprylate
n—propyl-Z-leroglutamoylox17-n-propionate
n-propyl-z—égyroglutamoyloxl7;n-caprylate
stearyl-2-/pyroglutamnyloxy/-n-propionate
12-hydroxystoary1-2-45}roglutamoyloxl72n-
propiocnate
atearyl-Z-Z;&roglutamoyloxx7;n-atearate
palmityl-&:[ﬁyroglutamoyloxi7;n-propionato.
linoley1-2-Z§§roglutamoylon7Ln-propionatc
1inoleyl-Z-Zﬁ&roglutamoyloxl7-n-capry1ato
1aury1-2-l§5rog1utamoyloxl7-n-caprylate
stearyl-Z-Z;yroglutamoyl0117-n-caprylate
Elyceryl mono(E-ZEyroglutamoyloxl7ln-propionato)
glyceryl mono(Z-ZE&roglutamoyloxl7¥n-capryllto).
and

glyceryl di(Z-Ziiroglutamoyloxl7ln-propionute).

Hexosaccharic acids or an acylated hexosae~

- l’(_)’-

7L 9



charic acids, or salts or esters thereof, having

ghe structure (25):

00
|
cHoy?!

doy?
1l .2
(','HUY3 X nx n (25)

éHOYb

!
o0
. —~11

where x1 ia chosen from H, alkalimetal, ammonium
5 - and substituted ammonium counterionss
X2 is chosen from an alkyl or hydroxyalkyl
group having from 1 to 18 carbon atoms;
YI, Ya. 13 and Yu are each chosen from H, an
alkyl group having from 1 to 12 carbon

10 _ atoms, and an acyl group having from 1

to 18 carbon atoms;
1 is an integer of from 1 to 3%

m and n are each O or the integer 1 or 2j%

and
15 n+n is 1 or 2,

Examples of hexosaccharic acids, in which

- b1 ~
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X'y Y7, 12. Y3 and Y in the above structure are -H,
n is 2, and m is 0, include:

Allosaccharic acid

Altromsaccharic acid

Glucosaccharic acid

Rannosaccharic acid

Gulosaccharic acid

Jdosaccharic acid

Galnctosaccharic acid, and

Talosanccharic acid,

Examples where x1 is a cation, are the mono=
valent alkali metal cations Na' and k*,

Further examples where xl is a cation are
substituted ammonium cations, such as diethanolame
monium and triethanoclammonium cations.

FExomples where X2 is an alkyl group are methyl,
ethyl, n-propyl, n-butyl, ne<octyl and lauryl.

v Examples where Yl, !2, Y’ and Y'4 are alkyl
groups, are methyl and ethyl.

3 and Yu are acyl

ﬁxamples where Y}. Ya. Y
group, are acetyl and propionyl,

A particularly preferred hexosaccharic acid
i8 glucosaccharic acid (also known as saccharic

acid or glucaric acid, and hereinafter referred

to as glucaric acid) having the structure (26):

- 42 -
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COOH

l
H~C~OH

!
HO-C-H
(26)

H-c-01
l
n-C-0H

\
COOH

A perticularly stable salt cf glucaric acid

which is preferred, is the disodium snalt.

xvii. aryl-substituted ethylenes having the struce

5 ture (27)
7 6
1 R R
R
\
L 5 (279
\ /
X
R3‘/ R

2 b

‘ 3z
" : where Rl, R“, R“y & R are the same or dif=

ferent, and are chosen from

-H, ~0H, =C H -NO,, -Cl, -Br, =F and

2n+l? 2

o
"
10 -CH3

and where R5 & R6 are the same or different, and are

choren from:
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0 0 8

" " n ‘
-H, «CN, -COH, -CNR2 and —CNst

and where R7 ia chosen from ~H and ~OH

and where n is an integer of from 1 to 8,

The composition according to the invention

can also- corprise mixtures of said inhibitors.
Examples of the aryl-substituted ethylenes include

l-carboxy-2-(h-hydroxyphenyl)ethylene
1.l-dicarboxy—z-(k-hydroxyphényl)ethylene
1,1-ddcyano-2~(l~hydroxyphenyl)ethylene
l-carboxy-2-(3,4=dihydroxyphenyl)ethylene
1,1-dicyano-2-(3-hydroxyphenyl)ethylene
l-cyano-l-carboxy=-2-(2,5-dihydroxyphenyl)ethylene
l=carboxy~l-cyano-2=(3,4k=dihydroxyphenyl)ethylene
1,1~dicyano~2-(3,4~dihydroxyphenyl)ethylene
1,1~dicyano-2-(3-methoxy~4,5=dihydroxyphenyl)ethylene
l,1-dicyano=2«(3,4,5=trihydroxyphenyl)ethylene
i-nmido-l-cyano~2-(3,h-dihydroxyphenyl)ethylono
lethiocamido-l-cyano=2-(3,4=dihydroxyphenyl)ethylene
lacynno=2«(li-hydroxyphenyl)athylene
1,1-dicyano-2-~(3-hydroxy-k-nitrophenyl)ethylene
1,1-dicyano=2- Hydroxy=2-(h-hydroxyphenyl)ethylene
1l,1-dicyano=2-(3=-methoxy=l-hydroxyphenyl)ethylene
1,l-dieyano=-2-(3,5~-dihydroxyphenyl)ethylene
1,1-dicynno-2-hydroxy=2=-(3,4,5«trihydroxyphenyl)~

ethylene

- 4
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i-carboxy-l-cyano-Z-(&-methoxyphenyl)ethylene
1-carboxy-1—cyano-2—(b—fluoréphenyl)ethyleno
1l-carboxy-l-cyano=2-(3emothoxy-4-hydroxyphenyl)e
ethylene
l-carboxy-l—cyano-a-(}.S-dimethoxy-h-hydroxypheuyl)-
ethylene
l~carboxy-l-cyano=2~(li-hydroxyphenyl)ethylene
1—carboxy-l-cyano-2—(h-phonylcarboxyaldehyde)ethylono

l-cyano-l—carhoxy-z-(2.5-dihydroxyphonyl)ethyleno

(b) Penetration Enhancers

As has been stated earlier, the presence of
a penetration enhancer can potentiate the benefit of
the hair growth promoter by improving its deli?ery
through the stratum ecorneum to its saite of action in
the immediate environment of the hair follicle close
to the dermal papilla.

The penetration enhancer can accordingly

function in a variety of ways. It can for example,

improve the distribution of the hair growth promoter
on the skin surface or, it can increase its partie
tion into the skin from the composition when applied
topically, so aiding 1its passange to its site of
action. Other mechanisns enhancing the benefit of

the hair growih promoter may olso be involved,
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Examples of penetration enhancers include:

2=-methyl propan-z-ol
rropan-2=-o0l
Ethyl—z-hydroxypropanoata
Hexnn-2,5«diol

rou(2) ethyl ether
Di(2-hydroxypropy1) ether
pentan-2,4-diol

Acetone

FUE(&) methyl ether
2-hydr0xypropionic acid
2-hydroxyoctanoic acid
Propan=1-o0l

1,4-Dioxane
Tetrahydrofuran
Autan=1,4-diol

Propylene glycol dipelargonate
Folynxypropylene 15 stearyl ether
Ogtyl slcohol

pof ester of oleyl alcohol
Oleyl slcohol

Leuryl alcohol

pioctyl sdipate

picapryl adipate

piisopropyl adipate

- W6 -
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Diisopropyl sebacate
Dibutyl sebacate
Diethyl rebacate
Dimethyl sebacate
Dioctyl sebacate
Dibutyl suberate
Dioctyl azelante
Debenzyl sebacate
Dibutyl phthalate
Dibutyl azelate
Ethyl myristate
Dimethyl azelate
Butyl myristate
Dibutyl succinnte
Didecyl phthalate
Decyl oleate

Ethyl caproate
Ethyl salicylate
Iéopropyl palmitate

Ethyl laurate

2-ethyl-hexyl pelargonate

Isopropyl ismostearate
Butyl laurate
Benzyl benzoate

Butyl benzoate

- 47 -
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Hexyl laurate

Ethyl caprate

Ethyl caprylate

Butyl stearate

Benzyl salicylate
2-hydroxypropancic acid

2-hydroxyoctanoic acid,

Further examples of penetraticn enhancers ine

clude:~

Dimethyl sulphoxide
N,N-dimethyl acetamide
N,N-Dimethyl formamide
2-Pyswolidone
1-Methyl-2-~-pyrrolidone
5-Methyl-2-pyrrolidone

1,5-Dimethyl-2~-pyrrolidone

1-Ethyl-2-pyrrolidone

Phosphine Qxid-s

Sugar esters
Tetrshydrofurfural alcohol
Urea

Diethyl-m-toluamide, and

l-Dodecylazacycloheptan~2-one

Further examples of penetration enhancers include

surface active agents, preferred examples of which

include:
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Anionic surface active mgents, such as metallic
or alkanolamine salts of fatty acids for example

sodium laurate and triethanolamine oleate;

alkyl benzene sulphonates, for example trie

ethanolamine dodecyl benzenes sulphonate;

alkyl sulphates, for example sodium lauryl sule

phate;

alkyl ether sulphates, for example sodium lauryl

ether sulphate /2 to 8 3973

sulphosuccinates, for example sodium dioctyl

sulphosuccinate;

monoglyceride sulphates, for éxample sodium

glyceryl monostearate monosulphate;
isethionates, for example sodium isethionatej
methyl taurides, for example Igepon Tj

acylsarcosinates, for example sodium myristyl

sarcosinateg
acyl peptides, for exampie Maypons and Lamepons;
acyl Rhétylates,

polyalkoxylated ether glycollates, for example

trideceth-7 carboxylic acidj;

i
phosphates, for example sodium dilsuryl phose

phate,

-109-
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(ii1)

(iv)

Cationie murface active agents, such as amine

salts, for example sapamin hydrochloride;

qquaternary ammonium salts, for example

uaternium 5, uaternium 31 and Quaternium 18;

Amphoteric surface active agents, such as imi-~

dazole compounds, for example Miranolj

N-alkyl amino ncids, such as sodium cocamino-

propionate and asparagine derivatives;

betaines; for example cocoamidopropylbetaine

Nonionic surface active agents, such as fatty
acid alkanolamides, for example oleic ethanol-

amides
eaters of polyalcohols, for example Spanj

polyglycerol esters, for example that esterie

fied with C fatty acids and one or several

12-18
OH groupss

polyalkoxylated derivatives, for example

polyoxy:polyoxyethylene stearate, and

octylphenoxy polyethoxyethanol (TRITON X-100);

ethera, for example polyoxyethylene lauryl

ether;
ester ethers, for example Tween;

amine oxides, for example coconut and dodecyl

dimethyl smine oxides.

- 50 =
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Mixtures of two or more of the above surface
active agents can be employed in the composition
according to the invention.

(c) cationic polymers chosen from:

Guar lydroxypropyltrimonium chloride

Quaterniume19

“uaterniume23

Quaternium-ho

Quaternium-57

Poly(dipropyldiallylammonium chloride)

Poly(methyl-P-propaniodiallylammonium
chloride)

Poly(diallylpiperidinium chloride)

Poly(vinyl pyridinium chloride)

wuaternised poly(vinyl alcohol)

yuaternised poly (dimethylaminoethylmethae
crylate)}; and

mixtures thereof.

The amount of activity enhancer, when employed
in accordaﬁce with the invention, will normally be
from 0.1 to 50%, preferably from 0.5 to 25% and most
preferably from 0.5 to 10% by weight'of the compo~

sition.

Other hair growth promoter adjuncts

The composition according to the invention can

- 51 =
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aIéo contain adjuncts other than those already men-
tioned, depending on the form of the intended pro-
duct. It is, for example, possible to include antie
septics, preservatives, antioxidants, erulasifiers and
colouring agents, which can improve the stability

and consumer appeal of the composition.

The cémposition according to the invention
can also be employed as a vehicle for a wide variety
of cosmetically or pharméceutically active ingree
dients, particularly ingredients which have some
beneficial effect other than the promotion of hair

growth when applied to the skin,.

Process

The invention also provides a process for the
preparation of a composition auifablo for topical
application to mammglian skin or hair which comprises
mixing a hair growth promoter as herein defined, with
a suitsble vehicle to provide a composition according
to the invention, in which the hair growth promoter
forms from 0.0001 to 99% by weight of the composie

tion.

Product Form and Container

The compositions of the invention can be

formulated as liquids, for example as a lotion,
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shampoo, milk or cream for use in conjunction with
an applicator such as a rollball applicetor, er a
spray device such as an aerosol can containing proe=
pellant, or a container fitted with a pump to dis=-
pense the liquid product. Alternatively, the come
positions of the invention can be solid or semi-solid,
for exnmple aticks, creams or gels, for use in con-
junction with a suitable applicator or simply a tube,
bottle or lidded jar, or as a liquideimpregnated
fabric, such as a tissue wipe.

The invention accordingly also provides a
closed container containing a composition as herein

defined,

Use of the hair growth promoter for Inducing, Maintaine

ing or Increasing Hair Orowth

The invention also provides for the use of
hair growth promoter as herein defined, for topical
application to mammalian skin or hair for inducing,
maintaining or increasing hair growth.

The compositions according to the invention
are primarily intended for topical application to the
scalp of the human subject, particularly where the
head is already bald or balding, in order to promote
the regrowth of terminal hair. The compoaitions can‘

also be applied profilactically to the hair and hence
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the scalp to reduce or prevent the onset of bald-
ness.

The amount of the composition and the fre-
quency of application to the hair and/or scalp can
vary widely, depending on personal needs, but it
ir Bupgested as an example that topical application
of from 0,1 to 5 g daily containing from 0.,00001 to
1l g of a selected chemical inhibitor over the period

of at least six months will in most cases result in

an improvetent in hair growth.

BVALUATION OF KFFICACY COF Tiili HAIR GROWTH PROMOTERS

USING THE RAT MODEL

Ihe Rat Hair Growth Test

Theveffect of compounds on hair growth was as-
pesned using male albino Wistar rats as an animal
model, The rats were chosen from as few litters as

poassible and were each spproximately 42 days of age

. at the atart of the test. Fach rat was housed ine

dividuslly to prevent licking.

In each comparison, 10 rate were used in each
group and hair growth was acsessed as followa:

A amall patch of normal skin (4 em x 4 cm)
on the upp;r back of each rat was clipped at the

start and 0.3 ml of a hair growth atimulant composi=
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tion (or a control) applied topically twice daily

and once on Saturdays and Sundays to each clipped
area, The concentration of test compound in the
composition was chosen from 0,01 to 20% by weight.

1t is to be understood that the potency of
each of the hair grewth promoters in terms of its
abjlity to induce, maintain or increase hair growth
is unlikely to be uniform, some being more potent
than othersr, and therefore the concentration of any
promoter chosen for thorough evaluation must be cAree
fully selected after preliminary teating to deterw
mine ite potential as a hair growth.prdmoter. In
any case, this concentration will lie within the
range of from 0.0l to 20% by weight as stipulated
above,

Hair was clipped from the area of the patch
twice weekly, collected and weighed at each time
point over a standard period of 3 months, and cumue
lative hair weight calculated. From these data, it
was possible to estimate the effect of a hair growth
promoter acid ea a hair growth stimulant (test com-
pound) on the amount and duration of hair growth dure
ing the experiment. A positive response, i.e. an
increase of at least 10% by weight of hair after 3

months treatment, compared with a control indicates
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the potential of the tesmt compound to prevent hair
loss and/or reverse baldneas in human subjects.

Accordingly. when the hair growth promoters

‘as herein defined, are assessed either individually

or in combination as test compound by the Rat Hair
growth Tent, an increase of at least 10% by weight
of hair after 3 months treatment will be obtained.
Usually, the 10¥% . hy weight minimum value will be ate

tained well bafore the end of this 3 monthsa periode

Measurement of hair growhh following topical

application of Neacetyl glycine

Topical treatment with a composition accord=
ing to the invention was found to stimulate hair
growthe. In this example, the effect of topical
application of Neacetyl glycine is shown. The test
solution in this experiment contained 10% (w/v) of
the Ne-acetyl glycine jn the form of a solution in
diatilled water adjusted to pH k.2 with potassium
hydroxide. The hair growth results are shown below

in Table 1.

- 56 =



TABLE 1
Treatment Mean Cumulative * Significance
Hair weilght (mg) Level

+ sd, after 58 days (vs control)

> 10% (w/v N-acetyl
glycine 622.8 » 101.11 p = 0.02

Control (dis.
watar adjunted to

10 *gtatistically significant

These rosulte indicate that a statistically
significant increase (23%) in hair growth was obe

tained in thin experiment.

LXAMPLES
15 The invention is illustrated by the following
examples.
EXAMPLE 1
This Example illustrates a lotion according
to the invention which is suitable for topical appli-
20 cation to the acalp in order to promote hair growth.

The lotion has the following formulation:

- 57 -
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% w/w_

M-acetyl glycine 0.1
ethanol 79,995
par fume qeBe
EXAMPLE 2
5 Thir Sxample illustratesn a hair tonic which

is suitable for application to hair or mscalpe.

The hair tonic hns the following formulation:

£ w/w

N-acetyl alanine 0.8
10 ethanol 50

water h9g

perfunme QeBe

EXAMPLE 3

This Bxample also {1lustrates a lotion which

15 {8 suitable for topical application to the =calpe.

K : The lotion has the following formulation:

% w/u

N-acetyl valine 1.5

propan-2-o0l .10
20 ethanol 88.5

perfume QeSe

-58.
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EXAMPLE 4

This Example also illustrates a hair tonic
which is suitable for application to hair or scalp.

The hair tonic has the following formulation:

N-acetyl leucine 0.2

ethananl 4o

water 59,80

perfume q.8.
10 EXAMPLES S5 to 8

The following formulations represent lotions
which can be used topically in the treatment of bald

or balding male or female headsy

% w/w
15 5 6 2 8
Hydroxyethyl cellulose Ok - 0.l -
" ‘Absolute ethanol 25 25 25 25
Propane-1,2-diol - - 384 38.4
Butane-1,3-diol 38.4 38,8 -- : -
20 Paramethyl benzoate 0.2 0.2 | 042 0.2
N-acetyl isoleucine 5 - - -
N-acetyl phenylalanine - 1 - -
N-acetyl tyrosine - - | 0.8 -

N~-acetyl proline - - - 0.6

« 50 «
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Perfume 1 1l 1 b
Water to 100 100 100 100

EXAMPLES 9 to 12

The following formulations represent creams

5 which can be used in the treatment of baldness,
B w/u
2 10 u 12
Cetyl alcohol !
polyoxyethylene (10) 4 4 4 4

10 Cetyl alcohol 4 4 4 4

Mineral oil b 2 - -

Paraffin wax - 2 4 -

Partial glyceride of gi;

palmitic and stearic

15 acids - - -
N-acetyl hydroxyproline 2 - -
N-acetyl serine - 1.5 -
N~acetyl threonine - - 2
N-acetyl cysteine - - -
20 Triethanolamine 0.75 0.75 0.75
0.75
Butane~l,3-diol 3 3 3
Xanthan gum 0.3 0.3 0.3
0.3

~ 60 =
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Preservative ' Ok O.h
rerfume QefBis Qe 8o
water to 100 100

EXAMPLE 13

O.k
O.‘O

Qe Bo

Qe Boe

100

This %xamrle illustrates a water-in-oil high

internal phane emulsion containing on ester accorde

ing to the invention.

The emulsion consisted of 10% by volume oily

phase and 90% by weight aqueous phase.

The 0ily phane nnd the aqueons nhare had the

following constitution: keel

Qily Phase
Sorbitan monooleate

wuaternium-18 hectorite

Liquid paraffin

Aqueous phase

‘N-acetyl cystine

Xanthan gum
Preservative
Perfume

5odium chlorjde (1% w/w molution) to

e 61 =

75

0.5

0.3
QeBe

100

100
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The emulsion was prepared by taking 10 parts

by volume of the oily phase and to it adding slowly

with atirring 90 parts by volume of the aqueous

pharae

The hipgh internal phase water-in-oil emulsion

so formed can be applied topically to the scalp,e to

improve hair growth and regrowthe.

Ihe following examples 14 to 18 illustrate

champoos for use in washing the hair and scalp, and

for promoting hair growth on the scalpe.

SKAMPLE 14

Sodium lauryl ether sulphats
(2 £0) /21% AD/
Lauryl dimethylamino acetic acid
betaine: Zzb% A27
Coconut fatty acid diethanolamine
Oleyl triethoxy phosphate (BRIPHCS 03D)
Polyglycol=polyamine condensation
resin (FOLYQUART 1) /50% active/
Freservative, colouring matter, salt
N-acetyl methionine
Perfume

wWater

- 62 -
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EXAMELE 15

% w/u

Sodium lauryl ether sulphate (2 EO)
/T00% wp7 12

5 PCLTMER JRLYOO 25
BRIPHOS 03D 25
N-acetyl tryptophan “‘
Mapgnesivm Sulphate 5
Perfume 4 QeB,e

10 Water | to 100

EXAMPLE 16
This Txample almo illustrates a lotion which
is anitnhle for topical application to the scalp.

The lotion has the following formulation:

15 B w/w_
N-acetyl aspartic acid 1.5
. propan-2-o0l 10
ethanol 8845
perfume , QeBe
20 EXAMPLE 17

This Lxample also illustrates a hair toniec
which is suitable for application to hair or scalp.

The hnir tonic has the following formulations

- 63 =
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% w/v
N-acetyl glutamic acid 0.2
ethanol Lo
water 59.80
per fume Qe Be

EAAM'LE 18
% w/w
Monoethanolamine lauryl sulphate :

[_IO(),E- [\27 20
JAGUAR C133 3
BRIULS O3D 1.7
Coconut diethanolamine 5
N-lnurgyl glycine 1l
Zine pluconate A 3
bPerfume . QeBe
Water to 100
pll adjusted to 6.5

EXAMILE 19
% w/w
Sodiﬁm lauryl ether sulphte (3 EO) :

[Too% Ap/ 12
JAGUAR C13s 0.3
BRIPHOS O30 1
N-palmitoyl rlycine 2

- 64 -
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Sodium chloride
Per fume

Water

pH adjuated to 6.5

Sodium lauryl ether sulphate (2 EU)

[ino% rif

FOLYMER JRIOO
BRIPHOS 03D
Opacifier
N-myriesteyl glycine
Perfume

Water

ph ad justed to 6.5

EXAMPLE 20

EXAMPLE 21

a3

Qe B

100

12

wm 0 LN |

Qe Se

100

This example illustrates a powder composition

according to the invention which can be applied to=

pically to the scalp.

Chemically.modified starch

Chemically modified cellulose

Boric acid

Zine oxide

- 65 =
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N-lauroyl hydroxyproline 3

Minoxidil glucuronide 5
Perfume Qe Be
Chalk 10
Tale to 100

'he following example illustrates a lotion
according to the invention which can be applied topie
cally to the scalp to prevent hair 1658 and stimulate

hair regrowth.

N-polmitoyl aspastic acid 7
Minoxidil 0.2
ethanol 16
citric acid 1.05
water te 100

ﬁH adjusted to .2 with sodium hydroxide

EXAMPLES 23 & 24

These examples illustrate hair tonica which

are suitnble for application to the hair and scalp.

The hair tonics had the following formulation:

- 66 =
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% w/w
26 27
N-octanoyl glycine 2 -
N-octanoyl hydroxyproline - 3
ethanol ' 50 50
water 48 47
perfume QeBe  QeBe

EXAMPLE 25
This example illustrates a microgel which is
suitable for topical application to hair or scalpe.

The gel had the following formulation:

% w/w

A, Polyoxyethylene (10) oleyl ether 14,5

tolyoxyethylene fatty glyceride 14,5

Lipght liquid petroleum 13.7

Propylene glycol 7.6

Sorbitol 5.9

N-hexanocyl glycine 4
Be Perfume ' QeBe
Ce Water to 100

This microgel was prepared by heating part A
to 90°C. and part C to 95°C and then adding part C

to part A with stirring. Part B was then added at

- 67 -
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®c and the final mixture cooled and poured into

70
jars at 55°C to 60°C. On further cooling, a gel

was formed.

EXAMILE 26
This sxample f{llustretes a mhampoo which is
auitnble for topical application to hair in order to
cleanse it, at the name time delivering an inhibitor
to the mrealp to enhance hair growth or regrowth,

The shampoo had the following formulation:

ﬁ' W/

Triethanolamine lauryl sulphate 16.8
Coconut diethanolamide 3.0
Hydroxypropylmethylcellulose (1) 0.25
Corn syrup (80% solids) (2) 20.5
Dimethylpolysiloxane (3) 1.0
Cationic cellulose (&) 0.5
Ethyl alcohol (SDA 4O) 9.0
vinyl carboxy polymer (5) 0.75
N-hexanoyl aspastic acid 1
Perfume, colour, preservative qe®e
water ‘to 100
Aqid or hanme to pH: 6.5
1 - Methocel EhM (Dow Chemical) N

2 - b2 Daxtrose equivalent (Staley 1300)

- 68 -
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3 - 60,000 Centiatokes (Viscasil, GEC)
h - rolymer Jr 400

5 = Carbopel 941 (RF Goodrich)

EXAMPLES 27 to 28

(%,

The following formulaetions represzent lotions
which ean be used topieally in the Lrertment of bald

or bnalding male or femnle headg.

<l
x

27 28
i 10 Hydroxyethyl cellulose : O.h -
| Absolute ethanol 25 25
Propane-1,2-diol - -
Butane~1,3=diol 38,4 38.8
Parnmethyl benzoate 0.2 0.2
15 N-ncetyl plycine 5 -
N-acetyl hydroxyproline - 1
.Perfume 1 1
| Water to 100 to 100
EXAMPLE 29
20 This FExsmple illustrates a lotion according

to the invention which is suitable for topical appli-
cation to the scalp in order to promote hair growth,

The lotion has the following formulation:

.
B
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N-acetyl arginine

ethanol

parfume

EXAMPLE 30

g w/v

0.1
99.995

NeBe

[his wxample illuastrates a hair tonic which

is guitable for application to hair or scalpe

The hair toni

¢ has the following formulation:

N-acetyl lysine

ethanol
water

perfume

EXAMPLE 31

% wa

0.8
50
b9

QeBoe

This fxample also illustrates a lotion which

is muitable for topical

application to the scalpe

The lotion has the following formulation:

N-acetyl histidine

propan=2-o0l
ethanol

perfume

EXAMPLE 32

% w/w
1.5
10

88.5

Qe Be

This Exsmple also illustrates a hair tonic

.70 =
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which is suitable for application to hair or scalp.

The hair tonic has the following formulation:

jl.eacntyl ornithine 0.2
athanol o
wnter 59.80
perfume QeBe

EAAMPLES 33 to 36

The following formulationa represent lotions
which can be used topically in the treatment of bald

or balding male or female heads.

% w/w

22 bhd 2 26
Hydroxyethyl cellulose Ookt - Ol -
Absolute ethanol 25 25 25 25
Propane-l,2~diol - - 384 38.4
Butane=-1l,35~diol 28.4 38.8 - -
Paramethyl benrzoate 0.2 0.2 0.2 0e2
N~acetyl hydroxylysine 5 - - -
N-acetyl citrulline - 1 - -
Nencetyl lysine - - 0.8 -
Nelauroyl citrulline - - - 0.6
Ferfume 1 1l 1 1l
Water to 100 100 100 100

Y
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EXAMPLES 37 to 40

2729

The following formulations represent creams

which c¢an he uned in the treatment of baldnees,

B /v

37
Cetyl aleohol

polyoxyethylene (10) L
catyl alrnohol 4
Mineral oil ]
Faraffin wax -
partial glyceride

of palmitic and

stearic acids -
N-acetyl hydroxyproline 2
N-acetyl serine -
Neacetyl threonine -
N-acetyl cysteine -
Triethsnolamine 0.75

0.75

Butane-1l, 3-diol 3
Xanthan gum 0.3
Preservative O.h
Perfume Qe 8e
water %o 100

-2 =

38 29 4o
4 4
b b b
2 - -
2 b -
- - 4
1.5 - -
- 2 -
- - 1
0475 0.75
3 3 3
0.3 0.3

0.3
O.h O.h

Oolt
Qe 8e QeBe

qe 8o
100 - 100 100
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CLAZI'S:
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l.

A composition suitable for topical applicae

tion to mammalian skin and hair for inducing, maine

taining or increasing hair growth, which comprises:

An effective amount nf from D.001 to 99% by

i.
weirht of a hrir growth promoter selected
froms
N-acylated sulphur=free amino acids, and salts
thereof, in which the acyl group has from 2 to
20 carbon atomsj and
ii. frem 1 to 99,999% by weight of a cosmetical~
ly acceptable vehicle for the hair growth pro=-
motere.
2e The composition of Claim 1, wherein the hair
growth promoter is selected from the group consisting
of:
N-ncetyl glycine
N~-acetyl aspartic acid
Neacetyl eitrulline, and
mixtures thereof.
3. The composition of Claim 1, wherein the hair
growth promoter forma from 0,01 to 20% by weight of

the composition,

o 73 »
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b; The composition of Claim 1, which further
comprises a hair growth stimulant selected from the
group consisting of:
minoxidil
5 b-glucaro=-l,k-lactone
b-glucaro=l,h=lactam
1,2-diovleoyl=sn-glycerol
pyroglutamic acid n-hexyl ester
pyroglutamic acid n-octyl ester
10 ethyl—z-[;}roglutamoyloxl7;n-propionute
glucosaccharic acid
l.l-dicarboxyoz-(h—hydroxyphenyl) ethylene, and

mixtures thereof,.

Se The composition of Claim 1, which further
15 comorises a penetration enhancer selected from the

group consisting of:
butan-1l,k4-diol
b ' d-butyl sebacate
2-hydroxypropanoic acid
20 2-hydroxyoctanoic acid

guar hydroxypropyltrimonium chloride, and

mixtures thereof.

6. The composition of Claim 1, which is a shampoo

or hair conditioner.

T
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7e A method for inducing, maintaining or ine
creasing hair growth, which comprises the step of
applying topically to skin or hair an effective

amount of the composition of Claim 1.

8. A method for converting vellus hair to grow
as terminal hair, which comprises the step of applye
ing topically to skin or hair an effective anount of

the composition of Claim 1.

PETER REX BRAWR
PAUL JOHAN MARIE WILLEM LOUIS BIRKEN
nventors
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