
US 20030064929A1 

(12) Patent Application Publication (10) Pub. N0.2 US 2003/0064929 A1 
(19) United States 

Duranton et al. (43) Pub. Date: Apr. 3, 2003 

(54) MODULATING BODY/CRANIAL HAIR (30) Foreign Application Priority Data 
GROWTH 

Oct. 13, 1993 (FR) .......................................... .. 93 12178 

(76) Inventors: Albert Duranton, Paris (FR); Olivier 
De Lacharriere, Paris (FR) 

Correspondence Address: 
Norman H. Stepno 
BURNS, DOANE, SWECKER & MATHIS, 
L.L.P. 
PO. Box 1404 
Alexandria, VA 22313-1404 (US) 

(21) Appl. No.: 10/243,734 

(22) Filed: Sep. 16, 2002 

Related US. Application Data 

(63) Continuation of application No. 08/886,157, ?led on 
Jun. 30, 1997, noW Pat. No. 6,465,421, Which is a 
continuation of application No. 08/322,198, ?led on 
Oct. 13, 1994, noW abandoned. 

Publication Classi?cation 

(51) Int. C1.7 ....................... .. C07K 17/00; C07K 16/00; 
C07K 7/00; C07K 5/00; A61K 7/11; 

A61K 7/06; A61K 38/00; 
C12N 9/08 

(52) us. Cl. .................... .. 514/12; 530/324; 424/70.122; 
424/70.14; 435/192 

(57) ABSTRACT 
The growth of body and/or head/cranial hair on mammalian 
organisms, for example humans, is modulated by adminis 
tering thereto, Whether topically and/or systemically, thera 
peutically effective amounts of at least one lipoXygenase or 
cyclooxygenase inhibitor, or at least one lipoXygenase or 
cyclooxygenase stimulator, preferably in the presence of at 
least one lipoXygenase/cyclooxygenase substrate or precur 
sor thereof; When a hair-groWth or hair loss-limiting 
response is sought to be elicited, a lipoXygenase inhibitor 
and/or cyclooXygenase stimulator is administered (con 
versely, to reduce or prevent hair groWth, a lipoXygenase 
stimulator and/or cyclooXygenase inhibitor is administered). 
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MODULATING BODY/CRANIAL HAIR GROWTH 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to modify 
ing the growth of body and/or head hair, and, more espe 
cially, to a treatment Which, depending essentially on the 
nature of the compositions employed therefor, permits either 
promoting the groWth and/or limiting the loss of body and/or 
head hair, or, contrariWise, reducing or preventing the 
groWth of this hair. 

[0003] The present invention also relates to such compo 
sitions, per se, and speci?c hair groWth-modulating appli 
cations thereof. 

[0004] 2. Description of the Prior Art 

[0005] It is knoWn to the art that certain polyunsaturated 
fatty acids, in particular those containing 20 carbon atoms, 
such as arachidonic acid, dihomo-y-linolenic acid, or, alter 
natively, eicosapentaenoic acid, may be converted, in vivo, 
under the action or in?uence of certain speci?c enZymes 
present in living cells, in particular in epithelial cells, into 
certain other compounds of eicosanoid type Which are useful 
to the organism. 

[0006] Thus, it too is knoWn that the enZymes designated 
cyclooxygenases generate, from the various fatty acids indi 
cated above, eicosanoids of prostaglandin and thromboxane 
type, and that the enZymes designated lipoxygenases are 
themselves responsible for the formation of eicosanoids of 
leukotriene type and other hydroxylated acyclic acids con 
taining 20 carbon atoms. This same speci?c polyunsaturated 
fatty acid (or substrate) may initiate, depending on the nature 
of the enZyme With Which it is ?rst reacted, the formation of 
several different metabolites, for example prostaglandins 
and leukotrienes. 

[0007] Polyunsaturated fatty acids, in particular C2O acids 
(reactive starting materials), Which are knoWn to be metabo 
liZed under the speci?c action of the cyclooxygenase and 
lipoxygenase enZymes, are generally supplied to the living 
organism via certain foods, in particular certain natural oils 
of animal or vegetable origin. This food supply may either 
be in a direct form (Which is, for example, the case for 
arachidonic acid, Which is present as is in egg Whites), or 
indirectly in the form of precursor compounds (compounds 
Which are also deemed “essential fatty acids,” themselves 
generally C18-C22 unsaturated fatty acids, such as linoleic 
acid, ot-linolenic acid and y-linolenic acid) Which are con 
verted via human metabolism, according to complex mecha 
nisms Which Will not be repeated here, into suitable sub 
strates (namely, metaboliZable) for cyclooxygenases and 
lipoxygenases. 

SUMMARY OF THE INVENTION 

[0008] After considerable research efforts, it has noW 
unexpectedly and surprisingly been found that the enZymatic 
conversions described above, and the various reaction prod 
ucts resulting therefrom, exert a signi?cant in?uence on the 
mechanisms for the groWth of body and/or head hair; thus, 
by favoring (according to techniques more fully described 
beloW) one or the other of the tWo cyclooxygenase or 
lipoxygenase enZymatic cascades in skin cells, it has noW 
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surprisingly been determined that the groWth of body and/or 
head hair can be substantially modi?ed. 

[0009] Brie?y, the present invention features promoting 
the groWth of body and/or head hair and/or combatting the 
loss of such hair via cyclooxygenase treatment, as Well as, 
contrariWise, retarding and/or preventing the groWth of 
body/cranial hair via lipoxygenase treatment. 

DETAILED DESCRIPTION OF BEST MODE 
AND PREFERRED EMBODIMENTS OF THE 

INVENTION 

[0010] More particularly according to the present inven 
tion, from a practical standpoint, eliciting one or the other 
enZymatic response can be carried out via several different 
techniques, more fully described beloW. Each such tech 
nique is bottomed on the same basic principle, namely, to 
supply the organism, in particular the skin cells thereof, With 
compounds intended either to inhibit or, to the contrary, to 
stimulate the action or in?uence of cyclooxygenase or 
lipoxygenase enZymes, the selection of Which obviously 
being made depending on the particular pharmacological 
effect sought to be attained. 

[0011] Thus, if it is desired to promote the groWth and/or 
to limit the loss of body and/or head hair (or conversely, if 
it is desired to retard and/or to prevent the groWth of such 
hair), and taking account of the fact that it is appropriate, in 
this instance, as indicated above, to favor the cyclooxyge 
nase route (or, conversely, to favor the lipoxygenase route), 
it is then possible to adopt, as desired, at least one of the 
folloWing techniques: either employing one or more lipoxy 
genase inhibitors (or, conversely, one or more cyclooxyge 
nase inhibitors), or employing one or more cyclooxygenase 
stimulators or agonists (or, conversely, one or more lipoxy 
genase stimulators or agonists), or employing one or more 
lipoxygenase inhibitors (or, conversely, one or more 
cyclooxygenase inhibitors) in combination With one or more 
cyclooxygenase stimulators or agonists (or, conversely, one 
or more lipoxygenase stimulators or agonists), or, alterna 
tively, employing one or more active agents having the 
property of being both lipoxygenase inhibitors (or, con 
versely, cyclooxygenase inhibitors) and cyclooxygenase 
stimulators or agonists (or, conversely, lipoxygenase stimu 
lators or agonists) simultaneously. 

[0012] Stated differently, it is thus possible to elicit a given 
enZymatic response by direct stimulation of one particular 
route and/or via inhibition of the “contrary” route. The best 
results are typically attained by combining the tWo routes. 

[0013] The present invention also features, both in a 
therapeutic regimen for promoting the groWth of body 
and/or head hair and in a competing therapeutic regimen for 
limiting such hair groWth, Whether employing said inhibitors 
and stimulators or agonists of the aforesaid enZymatic 
routes, combining thereWith treatment With at least one 
substrate Which is directly metaboliZable by lipoxygenases 
and cyclooxygenases and.or With at least one precursor of 
said at least one substrate (synergistic or superadditive 

effect). 
[0014] As utiliZed herein, by the term “substrate” suitable 
for lipoxygenase and cyclooxygenase is intended any sub 
stance Which may be metaboliZed directly, as is in vivo, both 
by lipoxygenase enZymes and cyclooxygenase enZymes. 
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[0015] By the term lipoxygenase and cyclooxygenase sub 
strate “precursor” is intended any substance Which may be 
metabolized in vivo by the organism into a suitable substrate 
for lipoxygenases and cyclooxygenases, as Well as any 
substance inducing the formation of polyunsaturated fatty 
acids in living tissues (this may be determined by gas 
chromatography or by any other standard technique, such as 
those described by Pelick et al, P23 “Analysis of lipids and 
lipoproteins”, Perkin’s American Oil Chemist Society edi 
tions, Champaign, Ill., U.S.A.). 
[0016] By the term lipoxygenase and cyclooxygenase 
“inhibitor” is intended any substance Which makes it pos 
sible, in vivo, to limit or to inhibit totally the enZymatic 
activity of one or the other of the aforesaid enZymes. 

[0017] By the term lipoxygenase and cyclooxygenase 
“stimulator” or “agonist” is intended any substance Which 
elicits, in vivo, an increase in the enZymatic activity of one 
or the other of these enZymes, the term “agonist” being 
included in the general designation “stimulator”. 

[0018] By “topical route” is intended any conventional 
technique for administration of an active agent by direct 
application thereof to a super?cial (or external) parts of the 
body, such as skin, hair, etc. 

[0019] And by “systemic route” is intended any conven 
tional technique for administration of an active agent into 
the circulation via a route other than the topical route, for 
example, via the oral and/or parenteral route. 

[0020] Thus, in a ?rst embodiment of the present inven 
tion, an in vivo regimen is provided for modifying the 
groWth of body and/or head hair, such regimen comprising 
administering to a mammalian organism, notably a human 
being, via a topical and/or systemic route, at least one 
lipoxygenase or cyclooxygenase inhibitor, or at least one 
lipoxygenase or cyclooxygenase stimulator or agonist. 

[0021] In the event that the subject regimen/treatment is 
more particularly intended to promote the groWth and/or to 
limit the loss of body and/or head hair, at least one active 
agent comprising a lipoxygenase inhibitor and/or a 
cyclooxygenase stimulator is employed. 

[0022] In the event that the subject regimen/treatment is 
more particularly intended to retard and/or prevent the 
groWth of body and/or head hair, at least one active agent 
comprising a lipoxygenase stimulator and/or a cyclooxyge 
nase inhibitor is employed. 

[0023] In a particularly preferred embodiment of the thera 
peutic regimen according to the invention, conjointly With 
said inhibitors or stimulators, at least one substrate for 
lipoxygenases and cyclooxygenases, or a precursor of said at 
least one substrate, is also administered to the organism. 
Administration of said substrate or of said precursor may 
then be carried out via a topical and/or systemic route, in a 
simultaneous or separate manner, or alternatively, in frac 
tions over time, each relative to the administration of the 
lipoxygenase and cyclooxygenase inhibitors or stimulators. 

[0024] In another embodiment of the present invention, 
special packages containing several compartments, or 
“kits,” are used for carrying out the subject regimen, and in 
particular kits Which comprise, in a ?rst compartment, one 
or more lipoxygenase or cyclooxygenase inhibitors or one or 

more lipoxygenase or cyclooxygenase stimulators and, in a 
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second compartment, one or more substrates for lipoxyge 
nase and cyclooxygenase and/or one or more precursors of 
said one or more substrates. The compositions contained in 
said ?rst and second compartments are thus considered 
combination compositions for simultaneous or separate use, 
or for use as separate fractions thereof over time, in a 
regimen for modulating the groWth of body and/or head/ 
cranial hair. 

[0025] Thus, the present invention also features novel 
compositions or associations, per se, Well suited for carrying 
out the various embodiments of the therapeutic regimen 
described above. 

[0026] Next, the nature of the various active agents and 
compositions useful in the treatment of the present invention 
(inhibitor/stimulator/substrate/precursor) Will be more fully 
described. 

[0027] The inhibitory or stimulatory (or agonistic) activity 
of a given agent With respect to lipoxygenases or cyclooxy 
genases may easily be determined by one skilled in this art, 
in particular by means of the usual biochemical tests, 
generally based on chromatographic analyses. Thus, such 
activities may, for example, be determined via the folloWing 
techniques or via any other standardiZed technique: 

[0028] (a) Activity With respect to lipoxygenase 5, 12 
and 15: exemplary is the technique comprising incu 
bating a biological material (human polymorpho 
nuclear leukocytes or hair) in the presence of C14 
arachidonic acid or C14 linoleic acid; the hydroxy 
acids formed are extracted and separated by thin 
layer chromatography or HPLC chromatography 
(Vanderhoeck J. Y. and Bailey J. M. in J. Biol. 
Chem, 259, pp 6,752-6,761 (1984); Huang M. et al, 
Cancer Res., 51, pp 813-819 (1991); Baer A. N. and 
Green F. A. in J. Lipids Res., 34, pp 1,505-1,514 
(1993); Ziboh V. A. et al in J. Invest. Dermatol, 83, 
pp 248-251 (1984); 

[0029] (b) Activity With respect to lipoxygenase 5: 
exemplary are the spectrophotometric techniques 
described by Aharony D. and Stein R. L. in J. Biol. 
Chem, 261, pp 11,512-11,517 (1986), and by 
McMillan R. M. et al in Biochim. Biophys. Acta, 
1005, pp 170-176 (1989); 

[0030] (c) Activity With respect to cyclooxygenases: 
exemplary is the technique based on the use of a 
biological material (epidermis) incubated in the pres 
ence of C14 arachidonic acid; the hydroxy acids 
formed are extracted and separated by HPLC chro 
matography (Huang M. et al, Cancer Res., 51, pp 
813-819 (1991) or identi?ed by radioimmunoassays 
(LysZ T. W. and Needleman P. J ., in Neurochim, 38, 
pp 1,111-1,117 (1982). Also exemplary is the test 
described in the article “Nitric Oxide Activates 
Cyclo-oxygenase Enzymes”, by D. Salvameni et al, 
Proc. Natl. Sci. USA, Vol. 90, pp 7,240-7,244, 
August 1993. 

[0031] The lipoxygenase inhibitors are advantageously 
selected from among the redox and non-redox inhibitors, 
redox inhibitor precursors, antioxidants, iron-chelating 
agents, imidaZole-containing compounds, phenothiaZines 
and benZopyran derivatives, as Well as from certain 
eicosanoids. 
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[0032] The redox inhibitors may be selected from among 
catecholbutane derivatives (US. Pat. Nos. 5,008,294, 4,708, 
964 and 4,880,637, such as nordihydroguaiaretic acid 
(NDGA) or one of the enantiomers thereof, such as maso 
procol. 

[0033] The redox inhibitors may also be selected from 
among phenidone, lanopalene, indaZolinones, naphaZatrom, 
benZofuranol, alkylhydroxylamine and the compounds of 
the following formulae: 

N/l 
N NHz, 

CF3 
O 

/ N \ and 
N | 

I / 
H N 

=CNHC5H11 

O 

/ N \ 
N 

/ 
N 

[0034] The non-redox inhibitors may be selected from 
among the hydroxythiaZoles, methoxyalkylthiaZoles, ben 
Zopyrans and derivatives thereof, methoxytetrahydropyran, 
bosWellic acids and the acetyl derivatives thereof, and 
quinoline methoxyphenylacetic acids substituted With 
cycloalkyl radicals. 

[0035] The antioxidant is advantageously selected from 
among the phenols, propyl gallate, ?avonoids and natural 
compounds containing such ?avonoids (Ginkgo biloba). 

[0036] Exemplary ?avonoids include the hydroxylated 
?avone derivatives such as ?avonol, dihydroquercetin, 
luteolin, galangin and orobol. Also exemplary are the chal 
cone derivatives such as 4,2‘,4‘-trihydroxychalcone, ortho 
aminophenols, N-hydroxyureas, benZofuranols and ebselen, 
and active agents that enhance the activity of the reducing 
selenoenZymes. 

[0037] The iron-chelating agent is advantageously 
selected from among the hydroxamic acids and derivatives 
thereof, N-hydroxyureas, 2-benZyl-1-naphthol, catechols, 
hydroxylamines, carnosol, naphthol, sulfasalaZine, Zileuton, 
S-hydroxyanthranilic acid and 4-(uu-arylalkyl)phenylal 
kanoic acids. 

[0038] The imidaZole-containing compounds are prefer 
ably ketoconaZole or itraconaZole. 

[0039] Exemplary eicosanoid inhibitors of lipoxygenases 
include octadecatetraenoic acid, eicosatetraenoic acid, 
docosapentenoic acid, eicosahexaenoic acid and docosa 
hexaenoic acid and the various esters thereof, as Well as 
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various other eicosanoids, Which may optionally be in ester 
form, such as PGE1 (prostaglandin E1), PGA2 (prostaglandin 
A2) viprostol, 15-monohydroxyeicosatetraenoic acid, 
15-monohydroxyeicosatrienoic acid, 15-monohydroxy 
eicosapentaenoic acid and leukotrienes B5, C5 and D5. 

[0040] Various other compounds that inhibit lipoxygena 
ses can also be used, for example active agents interfering 
With the How of calcium, in particular phenothiaZines and 
diphenylbutylamines, verapamil, fuscoside, curcumin, chlo 
rogenic acid, caffeic acid, 5,8,11,14-eicosatetraynoic acid 
(ETYA), hydroyphenylretinamide, lanopalene, esculin, 
diethylcarbamaZine, phenanthroline, baicalein, proxicromil, 
thioethers and in particular diallyl sul?de and di-(l-prope 
nyl)sul?de. 
[0041] The lipoxygenase stimulators themselves are 
advantageously selected from among the cytokines such as 
?broblast groWth factor (FGFB), transforming groWth factor 
(TGFB) and epidermal groWth factor (RGF). 

[0042] The cyclooxygenase inhibitors are advantageously 
non-steroidal anti-in?ammatory agents such as arylcarboxy 
lic derivatives, pyraZole-containing derivatives, oxicam 
derivatives and nicotinic acid derivatives. 

[0043] The cyclooxygenase stimulators or agonists are 
preferably selected from among the arachidonic acid 
metabolites, nitric oxide and nitric oxide-donating com 
pounds, stanoZolol, glutathione-donating compounds, neu 
ropeptides and in particular vasoactive intestinal peptide 
(V.I.P.), calcium ionophores, anthocyanosides, bio?a 
vonoids, FGA and platelet activating factors 

[0044] Lastly, an exemplary active agent Which can serve 
as both a lipoxygenase inhibitor and as a cyclooxygenase 
stimulator is 6-chloro-2,3-dihydroxy-1,4-naphthoquinone 
(CNDQ). 
[0045] With respect to suitable lipoxygenase and 
cyclooxygenase substrates, representative are the polyun 
saturated fatty acids, in particular those containing 20 car 
bon atoms, such as arachidonic acid, dihomo-y-linolenic 
acid, or, alternatively, eicosapentaenoic acid. 

[0046] Particularly exemplary precursors of such sub 
strates are the so-called essential polyunsaturated fatty acids 
such as linoleic acid, ot-linolenic acid and y-linolenic acid, as 
Well as cell membrane phospholipids such as phosphati 
dylserine, phosphatidylethanolamine, phosphatidylcholine, 
phosphatidylinositol and diphosphatidylglycerol. 

[0047] The above substrates or substrate precursors, in 
particular, may be obtained from certain natural compounds, 
in particular from certain foods, of animal, vegetable or 
microbial origin (vegetable oil extracts such as common 
evening primrose oil, borage oil, black currant seed oil, 
evening primrose oil, ?sh oil extracts and insect tissue oil 
extracts). 
[0048] According to the present invention, such natural 
compounds Which contain the desired substrates and/or the 
precursors of the desired substrates can be used directly. It 
is also possible to use materials produced by industrial 
synthesis. 

[0049] It Will also be appreciated that mixtures of inhibi 
tors, mixtures of stimulators, mixtures of substrates and 
mixtures of precursors, as Well and mixtures of these mix 
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tures can be used equally as Well, provided, of course, that 
these mixtures of mixtures remain compatible With the 
desired therapeutic response. 

[0050] The regimen or therapeutic treatment according to 
the invention Will noW be more fully described. 

[0051] As indicated above, the subject treatment process 
essentially comprises administering to a mammalian organ 
ism, via the topical and/or systemic route, at least one 
lipoxygenase or cyclooxygenase inhibitor, or at least one 
lipoxygenase or cyclooxygenase stimulator. Such adminis 
tration is preferably conducted in combination (simulta 
neous, separate or in separate fractions over time) With 
administration of at least one substrate, or at least one 
substrate precursor, as described above. 

[0052] The enZyme inhibitors and stimulators are prefer 
ably administered topically. 

[0053] The substrates and/or the precursors thereof may 
themselves be administered either via the systemic route, 
and in this event, preferably via the oral route, or, even more 
preferably, via the topical route. 

[0054] In a particularly preferred embodiment of the 
present invention, topically acceptable compositions con 
taining enZyme inhibitors and/or stimulators on the one 
hand, in conjunction With the substrates and/or the precur 
sors thereof on the other, are applied to the skin and/or the 
scalp. 
[0055] It Will be appreciated that all of the above com 
pounds and compositions may be conventionally packaged 
in a form suiting the mode of administration or application 
intended (lotions, shampoos, tablets, syrups and the like), 
and Whether or not including any topically or systemically 
pharmaceutically acceptable carrier or diluent therefor. 

[0056] The compositions or “kits” according to the present 
invention include in particular, the folloWing: 

[0057] compositions (A) comprising at least one 
lipoxygenase inhibitor and at least one cyclooxyge 
nase stimulator; 

[0058] (ii) compositions (B) comprising at least one 
cyclooxygenase inhibitor and at least one lipoxyge 
nase stimulator; 

[0059] (iii) compositions (c) comprising at least one 
lipoxygenase inhibitor and/or at least one cyclooxy 
genase stimulator, in combination With at least one 
substrate for lipoxygenases and cyclooxygenases 
and/or at least one precursor of such a substrate; 

[0060] (iv) compositions (D) comprising at least one 
cyclooxygenase inhibitor and/or at least one lipoxy 
genase stimulator, in combination With at least one 
substrate for lipoxygenases and cyclooxygenases 
and/or at least one precursor of such a substrate; 

[0061] (v) “kits” comprising, in a ?rst packet or 
compartment, at least one lipoxygenase inhibitor 
and, in a second packet or compartment, at least one 
cyclooxygenase stimulator; 

[0062] (vi) “kits” comprising, in a ?rst packet or 
compartment, at least one cyclooxygenase inhibitor 
and, in a second packet or compartment, at least one 
lipoxygenase stimulator; 

Apr. 3, 2003 

[0063] (vii) “kits” (G) comprising, in a ?rst packet or 
compartment, at least one lipoxygenase inhibitor 
and/or at least one cyclooxygenase stimulator, or, 
conversely, at least one cyclooxygenase inhibitor 
and/or at least one lipoxygenase stimulator, and, in a 
second packet or compartment, at least one substrate 
for lipoxygenases and cyclooxygenases and/or at 
least one precursor of such a substrate. 

[0064] Also as indicated above, each of the compositions 
(A), (B), (C) and (D), as Well as each-of the components in 
the compartments of the kits (E), and (G), are conven 
tionally packaged in a form suited for the various modes of 
administration or application envisaged therefor (lotions, 
shampoos, tablets, syrups, etc.). Thus, the compositions 
(A)-(D) and the kits are preferably packaged in a 
form suitable for topical application and, in respect of the 
kits (G), the components of the ?rst compartment are 
preferably packaged in a form adapted for topical applica 
tion, Whereas the components of the second compartment 
are packaged in a form adapted for oral administration. 

[0065] In general, kits can be designed containing as many 
separate compartments as active agents (inhibitors, stimu 
lators, substrates or substrate precursors) as desired or 
convenient to use. 

[0066] The compositions or kits according to this inven 
tion, as Well as the therapeutic regimen consistent thereWith, 
may also include various conventional and usual additives 
and adjuvants, in particular cosmetics in the case of topical 
applications (in particular hair products), for example UV 
?lters, thickening agents, penetrating agents such as urea, 
organic solvents such as ethanol and isopropanol, alkylene 
glycols, surface-active agents selected from among nonionic 
surfactants such as alkylpolyglycosides, cationic surfactants, 
anionic surfactants and amphoteric surfactants, dyes and 
pigments, anti-dandruff agents, perfumes and preservatives. 

[0067] It is also possible to incorporate into the composi 
tions according to the invention active agents having knoWn 
activity in the ?eld of body and/or head hair groWth, for 
example such as 2,4-diamino-6-piperidinopyrimidine-3-ox 
ide marketed under the trademark “Minoxidil” by Upjohn. 

[0068] To attain appreciable effects, the frequency of 
administration or application of the compositions according 
to the invention, both With and Without substrate or substrate 
precursor, is on the order of one to tWo times per day, for 
such prolonged period of time as is required to elicit the 
desired therapeutic response. In this regard, it should be 
appreciated that therapeutically effective amounts of inhibi 
tors and.or stimulators are, in general, quite loW. 

[0069] The present invention ?nds particularly useful 
applications in the ?eld of treating various pathologies 
affecting the skin and/or the scalp, in particular hirsutism 
and alopecia, in particular iatrogenic alopecia. 

[0070] In order to further illustrate the present invention 
and the advantages thereof, the folloWing speci?c examples 
are given, it being understood that same are intended only as 
illustrative and in noWise limitative. 

[0071] In said examples to folloW, each reported compo 
sition Was formulated and tested for its efficacy in modu 
lating the groWth of mammalian hair; also in said examples 
to folloW, the term “no-rinse lotion” connotes a cranial hair 



US 2003/0064929 A1 Apr. 3, 2003 

formulation Which need not be rinsed With Water or the like EXAMPLE 5 
after application thereof, While “rinse-lotion” connotes that 
a subsequent rinse With Water or the like is indeed carried [0076] 
out. 

EXAMPLE 1 
Shampoo 

[0072] — 

Constituents Amounts 

No-Rinse Lotion NDGA 1 g 

Constituents Amounts Linoleic acid 1 g 

NDGA 0.1 g Surfactant APG 300 15 g MA (= 30 g) 

Linoleic acid 0.1 g Puri?ed Water qs 100 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

[0077] 

EXAMPLE 2 

[0073] . . No-Rmse Lotion 

Constituents Amounts 
No-Rinse Lotion 

Constituents Amounts Ginkgo b?obau) 5 g 

NDGA 2 g Propylene glycol 22.8 g 

Linoleic acid 5 g 95° Ethanol 55.1 g 

ggipgiigzjlycol : Puri?ed Water qs 100 g 
Puri?ed Water qs 100 g 

(1)?avonoid-rich natural extract 

EXAMPLE 3 
EXAMPLE 7 

0074 
[ 1 [0078] 

Rinse Lotion 
No-Rinse Lotion 

Constituents Amounts 
Constituents Amounts 

NDGA 5 g 
Linoleic acid 5 g Ketoconazole 0.5 g 
Propylene glycol 22.8 g prcipylene glycol 22-8 8 
95° Ethanol 55.1 g 95 Ethanol 55-1 g 
Puri?ed Water qs 100 g Pun?ed Water ‘ls 100 8 

EXAMPLE 4 EXAMPLE 8 

[0075] [0079] 

Rinse Lotion No-Rinse Lotion 

Constituents Amounts Constituents Amounts 

NDGA 8 g Diallyl sul?de 11.4 g 
Linoleic acid 15 g Propylene glycol 22.8 g 
Propylene glycol 22.8 g 95° Ethanol 55.1 g 
Absolute ethanol qs 100 g Puri?ed Water qs 100 g 
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EXAMPLE 9 

[0080] 

No-Rinse Lotion 

Constituents Amounts 

Gingko biloba 5 g 

Linoleic acid 5 g 

Propylene glycol 22.8 g 
95° Ethanol 55.1 g 

Puri?ed Water qs 100 g 

EXAMPLE 10 

[0081] 

No-Rinse Lotion 

Constituents Amounts 

Ketoconazole 0.5 g 
Linoleic acid 5 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

EXAMPLE 11 

[0082] 

No-Rinse Lotion 

Constituents Amounts 

Diallyl sul?de 11.4 g 
Linoleic acid 5 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

EXAMPLE 12 

[0083] 

No-Rinse Lotion 

Constituents Amounts 

Ginkgo biloba 5 g 
Borage oil (2) 10 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

(2) natural eXtract containing 18:2n-6 and 18:3n-6 polyunsaturated fatty 
acids 
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EXAMPLE 13 

[0084] 

No-Rinse Lotion 

Constituents Amounts 

CDNQ 2 g 
Linoleic acid 5 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

EXAMPLE 14 

[0085] 

No-Rinse Lotion 

Constituents Amounts 

CDNQ 2 g 
Borage oil 10 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

EXAMPLE 15 

[0086] 

No-Rinse Lotion 

Constituents Amounts 

Indomethacin 0.25 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

EXAMPLE 16 

[0087] 

No-Rinse Lotion 

Constituents Amounts 

Indomethacin 0.25 g 
DocosaheXaenoic acid 2 g 
Propylene glycol 22.8 g 
95° Ethanol 55.1 g 
Puri?ed Water qs 100 g 

[0088] All of the above compositions of Examples 1 to 14 
demonstrated good results for the growth of mammalian 
head/cranial hair, in particular those containing a substrate 
or a substrate precursor for lipoxygenases and cyclooxyge 
nases. The compositions of Examples 15 and 16 provided 
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good results as regards the retardation of growth of mam 
malian body and head/cranial hair. 

[0089] While the invention has been described in-terms of 
various preferred embodiments, the skilled artisan Will 
appreciate that various modi?cations, substitutions, omis 
sions, and changes may be made Without departing from the 
spirit thereof. Accordingly, it is intended that the scope of the 
present invention be limited solely by the scope of the 
folloWing claims, including equivalents thereof. 

What is claimed is: 
1. A process for modulating the groWth of body and/or 

head/cranial hair on a mammalian organism in need of such 
treatment, comprising topically and/or systemically admin 
istering to such organism a therapeutically effective amount 
of at least one lipoxygenase or cyclooxygenase inhibitor, or 
at least one lipoxygenase or cyclooxygenase stimulator. 

2. The process as de?ned by claim 1 for promoting hair 
groWth or limiting hair loss, comprising topically and/or 
systemically administering to said organism at least one 
lipoxygenase inhibitor and/or at least one cyclooxygenase 
stimulator. 

3. The process as de?ned by claim 2, comprising topically 
and/or systemically administering to said organism at least 
one lipoxygenase inhibitor and at least one cyclooxygenase 
stimulator. 

4. The process as de?ned by claim 2, comprising topically 
and/or systemically administering to said organism an active 
agent exhibiting activity both as a lipoxygenase inhibitor 
and as a cyclooxygenase stimulator. 

5. The process as de?ned by claim 1 for retarding and/or 
preventing hair groWth, comprising topically and/or sys 
temically administering to said organism at least one lipoxy 
genase stimulator and at least one cyclooxygenase inhibitor. 

6. The process as de?ned by claim 5, comprising topically 
and/or systemically administering to said organism at least 
one lipoxygenase stimulator and at least one cyclooxygenase 
inhibitor. 

7. The process as de?ned by claim 5, comprising topically 
and/or systemically administering to said organism an active 
agent exhibiting activity both as a lipoxygenase stimulator 
and as a cyclooxygenase inhibitor. 

8. The process as de?ned by claim 1, comprising topically 
administering to said organism said at least one lipoxyge 
nase or cyclooxygenase inhibitor, or said at least one lipoxy 
genase or cyclooxygenase stimulator. 

9. The process as de?ned by claim 1, further comprising 
topically and/or systemically administering to said organism 
at least one lipoxygenase substrate and/or at least one 
cyclooxygenase substrate and/or at least one precursor 
thereof. 

10. The process as de?ned by claim 9, comprising simul 
taneously, separately or in fractions over time, topically 
and/or systemically administering said at least one substrate. 

11. The process as de?ned by claim 1, comprising orally 
administering to said organism said at least one lipoxyge 
nase or cyclooxygenase inhibitor, or said at least one lipoxy 
genase or cyclooxygenase stimulator. 

12. The process as de?ned by claim 1, comprising topi 
cally and/or systemically administering to said organism at 
least one lipoxygenase inhibitor, said at least one lipoxyge 
nase inhibitor comprising a redox or non-redox inhibitor, a 
redox inhibitor precursor, an antioxidant, an iron-chelating 
agent, a phenothiaZine, a benZopyran compound, an inhibi 
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tory eicosanoid, a calcium blocker, a diphenylbutylamine, 
verapamil, fuscoside, curcumin, chlorogenic acid, caffeic 
acid, 5,8,11,14-eicosatetraynoic acid (ETYA), hydroyphe 
nylretinamide, lanopalene, esculin, diethylcarbamaZine, 
phenanthroline, baicalein, proxicromil, a thioether, diallyl 
sul?de or di-(1-propenyl)sul?de. 

13. The process as de?ned by claim 12, said at least one 
lipoxygenase inhibitor comprising a catecholbutane com 
pound redox inhibitor. 

14. The process as de?ned by claim 13, said catecholbu 
tane compound comprising nordihydroguaiaretic acid 
(NDGA) or masoprocol. 

15. The process as de?ned by claim 12, said at least one 
lipoxygenase inhibitor comprising a redox inhibitor selected 
from among phenidone, lanopalene, an indaZolinone, nap 
haZatrom, benZofuranol, alkylhydroxylamine or a com 
pound having one of the folloWing formulae: 

C113 
0 

/ N \ and 
N | 

/ 
N 

o =CNHC5H11 

O 

/ N \ 
N 

I / 
H N 

16. The process as de?ned by claim 12, said at least one 
lipoxygenase inhibitor comprising a non-redox inhibitor 
selected from among a hydroxythiaZole, a methoxyalkylthi 
aZole, a benZopyran or derivative thereof, methoxytetrahy 
dropyran, a bosWellic acid or acetyl derivative thereof, or a 
quinoline methoxyphenylacetic acid substituted With at least 
one cycloalkyl radical. 

17. The process as de?ned by claim 12, said at least one 
lipoxygenase inhibitor comprising an antioxidant selected 
from among a phenol, propyl gallate, a ?avonoid and/or a 
natural material containing such ?avonoid, a hydroxylated 
?avone compound, ?avonol, dihydroquercetin, luteolin, 
galangin, orobol, a chalcone compound, 4,2‘,4‘-trihydroxy 
chalcone, an ortho-aminophenol, an N-hydroxyurea, a ben 
Zofuranol, ebselen or an active agent that enhances the 
activity of a reducing selenoenZyme. 

18. The process as de?ned by claim 12, said at least one 
lipoxygenase inhibitor comprising an iron-chelating com 
pound selected from among a hydroxamic acid or derivative 
thereof, an N-hydroxyurea, 2-benZyl-1-naphthol, a catechol, 
a hydroxylamine, carnosol, naphthol, sulfasalaZine, Zileu 
ton, S-hydroxyanthranilic acid or a 4-(uu-arylalkyl)phenyla 
lkanoic acid. 
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19. The process as de?ned by claim 12, said at least one 
lipoXygenase inhibitor comprising ketoconaZole or itracona 
Zole. 

20. The process as de?ned by claim 12, said at least one 
lipoXygenase inhibitor comprising an inhibitory eicosanoid. 

21. The process as de?ned by claim 20, said inhibitory 
eicosanoid comprising octadecatetraenoic acid, eicosatet 
raenoic acid, docosapentenoic acid, eicosaheXaenoic acid 
and docosaheXaenoic acid or ester thereof, PGE1 (prostag 
landin E1), PGA2 (prostaglandin A2) viprostol, 15-monohy 
droXyeicosatetraenoic acid, 15-monohydroXyeicosatrienoic 
acid, 15-monohydroXy-eicosapentaenoic acid, or a leukot 
riene B5, C5 or D5. 

22. The process as de?ned by claim 5, comprising topi 
cally and/or systemically administering to said organism at 
least one cyclooXygenase inhibitor. 

23. The process as de?ned by claim 22, said at least one 
cyclooXygenase inhibitor comprising a non-steroidal anti 
in?ammatory compound. 

24. The process as de?ned by claim 23, said non-steroidal 
anti-in?ammatory compound comprising an arylcarboXylic 
acid, a pyraZole compound, an oXicam or a nicotinic acid 
compound. 

25. The process as de?ned by claim 1, comprising topi 
cally and/or systemically administering to said organism at 
least one cyclooXygenase stimulator or agonist. 

26. The process as de?ned by claim 25, said at least one 
cyclooXygenase stimulator or agonist comprising an arachi 
donic acid metabolite, nitric oXide or a nitric oxide-donating 
compound, stanoZolol, a glutathione-donating compound, a 
neuropeptide, V.I.P., a calcium ionophore, an anthocyano 
side, a bio?avonoid, FGA, or a platelet activating factor 
(PAF). 

27. The process as de?ned by claim 1, comprising topi 
cally and/or systemically administering to said organism at 
least one lipoXygenase stimulator. 

28. The process as de?ned by claim 27, said at least one 
lipoXygenase stimulator comprising a cytokine, FGFB, 
TGFB, or an epidermal groWth factor. 

29. The process as de?ned by claim 4, said active agent 
comprising 6-chloro-2,3-dihydroXy-1,4-naphthoquinone 
(CNDQ). 

30. The process as de?ned by claim 9, said at least one 
lipoXygenase substrate and/or at least one cyclooXygenase 
substrate comprising a polyunsaturated fatty acid. 

31. The process as de?ned by claim 30, said polyunsatu 
rated fatty acid having 20 carbon atoms. 

32. The process as de?ned by claim 31, said polyunsatu 
rated fatty acid comprising arachidonic acid, dihomo-y 
linolenic acid, or, eicosapentaenoic acid. 

33. The process as de?ned by claim 9, said at least one 
lipoXygenase substrate and/or at least one cyclooXygenase 
substrate comprising an essential fatty acid. 
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34. The process as de?ned by claim 33, said essential fatty 
acid comprising linoleic acid, ot-linolenic acid, y-linolenic 
acid, or mixture thereof. 

35. The process as de?ned by claim 9, said at least one 
lipoXygenase substrate and/or at least one cyclooXygenase 
substrate comprising a cell membrane phospholipid. 

36. The process as de?ned by claim 35, said cell mem 
brane phospholipid comprising a phosphatidylserine, phos 
phatidylethanolamine, phosphatidylcholine, phosphatidyli 
nositol, diphosphatidylglycerol, or miXture thereof. 

37. A composition of matter comprising at lease one 
lipoXygenase inhibitor and at least one cyclooXygenase 
stimulator. 

38. A composition of matter comprising at lease one 
lipoXygenase stimulator and at least one cyclooXygenase 
inhibitor. 

39. The composition of matter as de?ned by claim 37, 
further comprising at least one lipoXygenase substrate and/or 
at least one cyclooXygenase substrate, and/or at least one 
precursor thereof. 

40. The composition of matter as de?ned by claim 38, 
further comprising at least one lipoXygenase substrate and/or 
at least one cyclooXygenase substrate, and/or at least one 
precursor thereof. 

41. The composition of matter as de?ned by claim 37, 
further comprising a topically and/or systemically pharma 
ceutically acceptable carrier or diluent therefor. 

42. The composition of matter as de?ned by claim 38, 
further comprising a topically and/or systemically pharma 
ceutically acceptable carrier or diluent therefor. 

43. A kit comprising a compartmentaliZed and/or pack 
aged amount of a lipoXygenase inhibitor and a compartmen 
taliZed and/or packaged amount of a cyclooXygenase stimu 
lator. 

44. A kit comprising a compartmentaliZed and/or pack 
aged amount of a lipoXygenase stimulator and a compart 
mentaliZed and/or packaged amount of a cyclooXygenase 
inhibitor. 

45. A kit as de?ned by claim 43, further comprising a 
compartmentaliZed and/or packaged amount of a lipoXyge 
nase substrate and/or at least one cyclooXygenase substrate, 
and/or at least one precursor thereof. 

46. A kit as de?ned by claim 44, further comprising a 
compartmentaliZed and/or packaged amount of a lipoXyge 
nase substrate and/or at least one cyclooXygenase substrate, 
and/or at least one precursor thereof. 


