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* | MPROVED PSEUDOCATALASE COMPOSI T1 ON The present invention
relates to a topical conposition which is suitable for the treatnent
of tyrosinase-positive 5 depignentation disorders and, oSk ar ,
treat ment oWO97%43 ti|jgo. The conposition is al so SU|taﬂ?2é?%?9Fhe
enhancenent of suntanning, particularly the suntanning of fair skin
(ie types | and Il skins). The conposition has i nproved cat al ase
activity conpared to previously known 10 conpositions. Methods are al so
provided for the | nprovenent of the catal ase activity of a

" pseudocat al ase conpegpid ETUDOCAT, E 4 discl oses that
vitiligo and ot her 15 yrosinase-positive depignmentatron di sorders can be

treated by exposing a patient to UVB |ight after topical
application of a Peeurkssarny dsvenpion ofedated to a yypdgdbcaimposdieibs
mﬁlngangse (I khibhCas bgﬂgioa%l@oﬁakesne treatﬁéﬁ@%ﬁimgaﬁa%%dﬁg%ﬁous
chloride to an agueous | u arbopate, an en m xi ng
t he éres %’@e’?? TINeR \ﬂlfsgrg ﬁé)oa’g hi gl aggrle‘%f(r% 108 metit” of Neri bas) .

v1tlllgo. The composztlon ls also sultable for the

enhancement of suntanning, particularly the suntanning of

fair skin (ie types I and II skins). The composition has

improved catalase activity compared to previously known

10 compositions. Methods are also provided for the
improvement of the catalase activity of a pseudocatalase

composition.

WO-A-92/20354 discloses that vitiligo and other

15 tyrosinase-positive depigmentation disorders can be treated
by exposing a patient to UVB light after topical
application of a pseudocatalase. A preferred
pseudocatalase is manganese {(II) bicarbonate complex,
prepared by adding manganous chloride to an agueous

20 solution of sodium bicarbonate, and then mixing the
resulting liquid with a hydrophilic cream (100g of
Neribas) .

WO-A-92/20321 discloses that suntanning can be
25 enhanced by topical application of a pseudocatalase. The
same pseudocatalases are exemplified as in WO-A-92/20354.

Both of these treatments rely upon the in vivo
catalytic dismutation of hydrogen peroxide by the pseudo-
30 catalase.

It has now been discovered that the said catalytic
actcivity of a pseudocatalase can be increased by the
addition of a chelating agent. Particularly suitable

35 chelating agents are EDTA or EDTA analogues and salts
thereof.
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WO- A- 92/ 20354 an clo osifion of . manganous
chl ori de (380mm), %/\Q éﬁzgég&o’ é%%&rsgn&s":f%&nﬁt gorBosfian,

purified wat®ef %@WS shirnds Ba§°m9> y FOdPFionet Fading higretd - known
cream vehi cleondtiech2.8g) torhwiifieibeangol (3sorRy atand2@@Ribasearyl al cohol ;

l'i qui d PRGN NnepBbas SO% wh2l abddwl Rebyardnidie @fidn SOdium
5 contains Macrogol stearate 2000; stearyl alcohol; liquid

paraffin; white soft paraffin; polyacrylic acid; sodium
hydroxide; disodium EDTA (i.e. ethylenediaminetetraacetic
acid disodium salt); methyl and propyl paraben (i.e. 4-
hydroxybenzoic acid methyl and propyl esters); and water.

10 The EDTA is present in the cream base for the conventional
purposes of removing trace elements which can catalyse
autoxidation of oxygen sensitive excipients and boosting
the antimicrobial activity of preservatives (eg pérabens).
There is no suggestion in either of the earlier

15 applications that EDTA improves the catalytic activity of
manganese {II) bicarbonate and there was no appreciation at
that time that such an effect might exist.

~ Preferred pseudocatalases disclosed in the Applicant's
20 earlier applications are transition metal bicarbonate
complexes. It has now been discovered that the stability
of a topical composition comprising a transition metal
bicarbonate complex can be improved by storing the
composition under carbon dioxide, preferably under pressure
25 in aerosol form. Manganese (II) bicarbonate is thought to
be in equilibrium with carbon dioxide, manganese (II}
carbonate and water. The presence of carbon dioxide is
thought to shift the eguilibrium in favour of bicarbonate
ions, thereby stabilising them.
30
According to a first aspect of the present invention,
there is provided a topical composition comprising a
complex of ions of a transition metal, bicarbonate ions and
a chelating agent for chelating the transition metal,
35 provided that, when the composition includes a cream
vehicle comprising EDTA, the amount of EDTA is more than
0.1% w/w of the vehicle.



hydr oxi de; di sodi um EDTA (i.e. ethyl enedi am netetraacetic acid

- disodiumsalt); nethyl and propyl paraben (i.e. 4- hydr oxybenzoi ¢ acid
nmet hyl and propyl esters); and water. 10 The EDTA is present in the cream
base for th@ocggnyﬁgt i onal pur poses of renoving tracepel/epmassswhi ch
can catal ys aut oxi dation of oxygen sensitive excipients and boosting
the antimcrobial activity of preservatives (eg parabens). There is no
suggestion in either of the earlier 153-applications that EDTA inproves the
catalytic activity of manganese (I1) bicarbonate and there was no
_appreciation at that tinme that such an effect m ght exist.

Pr e}‘ erred pseudocahahasesorli &@beleedaﬁ tHehendpAt i s ninese2@s pﬁ@iiciéht{
applications ar S [ a as now
been di scover ed"%lpﬁggﬂ %&d@%&b@%ﬁ o &&f&%{j ngmb co‘ﬁ% kﬁga t?%én conpri si ng
a transition Rpddapt and %l%&?‘ra‘?% Wﬁ)l@xacéﬁa%‘élqlt?&r B?E%I by storing the
conposi ti on WidkkrbeAabenidldndea ¢Hefriag Jgunteforpicheiut éngoxhe i N aer osol

form I\/aglga %sﬁu)mb&x& bonate is thought to be in equilibriumwth
car bon di oxi rranganese&{ll carbonate and water. The presence of
car bon di oxi de IS thought to shift the equilibriumin favour of

bi car bonat e iIons, préfemied stbddinenitngthhepem3gsition According to

a fi rsttaspeqddafnbhslw%&@inheye@tlmd for ékﬂﬁé %eEEQl’éElﬁﬁl ? It0|0| cal
g:)(r:rg(r)zlongfg F%%xgrsﬁdagcgml @ﬁngp Fé“&geﬁ?r?g z%hethét & ﬁg tmraaﬁm tion
metal , 380 merREffdd. t peEonURhEAlt h&W@p@éﬂth##ﬁR%dé§ anyream
vehi cl e conpracaibigatDdd, thdr@eognount of EDTA is nore than 0. 1% w w of
t he vehicle.
It is thought that the complex may be partially
soluble in the 1lipid phase, thereby causing the equilibrium
15 between manganese (II) carbonate and manganese (IX) bicar-
bonate to shift towards the latter. This may serve to
increase the amount of complex which can be formed so that
the activity of composition approaches the theoretical
maximum. The presence of a lipid may also aid penetration
20 of the topically applied composition into the skin.

The transition metal is preferably a first-row
transition metal, especially manganese, iron cr copper, and
most preferably manganese.

25

Whilst not wishing to be constrained by theory, it is
thought that a metal with vacant ’d’ orbitals is needed, so
that a mixed complex of bicarbonate icns and chelating
agent can be forwed, by donation of electrons from the

30 ligands to the vacant metal ’‘d’ orbitals.

The chelating agent preferably contains two or more
carboxylic acid groups or salts thereof.

3s In a preferrsed embodiment, the chelating agent is an
amino or poly-aminoalkylene polycarboxylic acid, and more
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- 3- In a second aspect of the invention there is provided

a topical conposition in aerosol form conprising a pro- pell ant and a
conplex of ions of a transition netal, bi carbonate ions and a

chel ati ng WgeMIT9dr chelating the 5 transition metal. PCHGB%A2IS8 |, o
preferred enbodi nent, the conposition additionally conprises a lipid,
for exanpl e petrol atum stearyl al cohol, parol, liquid paraffin, white
soft 10 paraffin, coconut oil, alnont®oil, squal ene, or any

. conbi nati on thereof. It is thought that the conplex may be
partially

bonat e

oluble in the |ipid phase, thereby causing the equilibrium
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triethylene tetraamine hexaacetic acid (TTHA).

In a further preferred embodiment, the chelating agent
is a hydroxy polycarboxylic acid, preferably citric acid.

In another preferred embodiment, the chelating agent
is a nitrogen-containing heterocyclic compound having a
carboxy group on each ring carbon atom adjacent the ring
nitrogen atom, preferably 2,6 pyridinedicarboxylic acid
{also known as epipicelinic acid).

In another preferred embodiment, the chelating agent
is 4-(2-pyridylazo)resorcinol (PAR) or analogues thereof.

Usually, the amount of chelating agent is up to 1.4%
by weight of the composition. However, any amount which
increases the catalytic activity of the composition can be
used.

The composition way additionally comprise calcium
ions, since sufferers of depigmentation disorders often
also suffer from a calcium deficiency.

In a third aspect, the invention provides a method of
preparing a composition as previously described, wherein
the chelating agent is added to the ions of the transition
metal before adding the bicarbonate ions.
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"nmetal with vacant 'd'" orbitals is needed, so that a m xed conpl ex of
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pol yarm n0 (G er ). prick, b ULGRE) PRYAASKL6: Ehbhs0gs 1RUCIgRF! NVl ene

di am ne tetraacetlc ac ‘al s6 known . I C ac
1, 3- di ani nopRopB®EALIS A96BE | k° d8rgesge Fhe catpbyiic artiydryx9etahyl
et hyl enedi anpseudsddtadesei.c acid 5 (HEDTA), ethyl ene bis(oxyethyl ene

nitrilo) tetraacetic acid (EGTA), diethylenetriam ne pentaacetic acid
(DTPA) or trietﬁylene t etraam ne hexaacetic acid &TTFMQ.
5 Preferably, the pseudocatalase is a transition metal

bicarbonate complex. The transition metal and the
chelating agent are preferably those described above.

A method is also provided of increasing the catalytic
10 activity of a composition comprising a complex of ions of a
transition metal and bicarbonate ions, which method
includes the step of incorporating a chelating agent in the
composition.

15 The compositions described above have been found to be
effective in a method of pigmenting skin depigmented by a
tyrosinase-positive depigmentation disorder, which com-
prises applying to at least the depigmented areas of the
skin an effective amount of the composition as previously

20 described and thereafter exposing the treated skin to UVB
light to induce melanin formation in the depigmented areas.
In addition, the described compositions are effective in a
methad of emhancing tanning of skin, which comprises
applying to the skin an effective amount of the

25 composition.

The invention is illustrated by the following
Examples, and with reference to the accompanying drawings,

in which:-
30
Figure 1 is a graph demonstrating the effect of the
concentration of EDTA on the catalytic activity of
manganese (Il) bicarbonate; and
35 Figure 2 is similar to Figure 1 but for different

preparations of manganese (II) bicarbonate.

Y FT



In a further preferred enbodi nent, the chel ati ng agent 10 I s a hydroxy
‘pol ycarboxylic acid, preferably citric acid. I n anot her
preferred enbodi nent, the chel ati ng agent i's a nitrogen-containing
het er ocycl i ¢ conpound having a car boxy group on each ri carbon atom
adj acent tMO¥MAY315 nitrogen atom preferably 2,6 pyri8 5&?@ Boxylic
aci d (al so known as epipicolinic acid). I n anot her
preferred enbodi nent, the chel ati ng agent i's
4-(2-pyridylazo)resorcinol (PAR) or analogues thereof. 20

.Usual 'y, the anmpunt of chelating agent is up to 1.4% by wei ght of the
conposi tion. Fbmeger 1@ny anount whi ch I ncreases the catalytic
activity of the n can be used. 25 The conposition
may additionally conprise cal cium i ons, since sufferers of

depi gnent ati on di &atider SiektBdnate (2aBgp ﬁag‘ fugixelir @it a Qﬁla@uué%gef I ci ency.

30 | ns8abbidf @RSChe ddlisaBKEn £ ON ALOWASS (Fo ! HOK) OLng

preparing a conposit previ-ous des chel ati ng
agent is -add&B Wtﬁ? 5ﬁ§ eofd e W n§?4|§hF resulEaRt %kﬁﬁ?ﬁé addedg t he

bi car bonat e pgnglcrea35base comprising the following excipients: liquid
paraffin; white soft paraffin; Macrogol stearate 2000;

stearyl alcohol; polyacrylic acid; EDTA (0.1% by weight of
cream base); parabens and sodium hydroxide. The sample

10 {1g) was added to a solvent (100ml of 70:30 methanol/water
saturated with sodium bicarbonate). The resultant solution
was shaken and filtered (0.2pm), and 2.5ml filtrate was
diluted with 2.5ml solvent. 1.0ml of the solution was
pipetted into a standard lcm cuvette, and 1.0ml of Alizarin

15 B solution (0.2mg/ml in 50:50 methanol/solvent} was added,
followed by 1.0ml of hydrogen peroxide solution (0.5% by
volume in methanol).

The catalytic activity of this sample was then
20 determined by means of measuring the colour change in
Alizarin dye (1,2 dihydroxy-anthraquinone) as it is
oxidised by hydrogen peroxide. The change in absorbance
was monitored at 534nm, and the rate of reaction was
determined from the steepest point on the curve.
25
Samples of cream base were prepared, each with a
different excipient missing. A premix of manganese (II}
chloride, calcium chloride and sodium bicarbonate was mixed
with each of these samples, and their catalytic activity
30 measured, as described above. The results are shown in
Table 1 in activity units (rate per gram of cream).

The results show that the presence of EDTA signifi-
cantly increases the catalytic activity of the composition.
35 It would also appear that activity is reduced by the
removal of lipid components, for example petrolatum,
stearyl alcohol and parol.
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" -5- In a fourth aspect, the invention provides the use of

a chelating agent to increase the catalytic activity of a
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The invention is illustrated by the foll ow ng Exanpl es, and with

‘reference to the acconpanyi ng draw ngs, I n which:- 30 Fi gure
1 is a graph denonstrating the effect of the concentratiog of EDTA on
the catalytic activity of manganese (I111) bicarbonate; an

Figure 2 iWOSPM{%Er to Figure 1 but for different %EA*F%%‘W% of
manganese (11) bicarbonate. WO 97/17943

PCT/ GB96/ 02758 - 6- Exampl e 1
Sodi um bi carbonate (2.3g) was m xed with an aqueous solution (3m) of
.manganese (I11) chloride (10.8%ww and 5 calciumchloride (4.0% w w)
and the resultapt mxtyre added to a cream base conprising the

fol |l ow ng excié&gﬁggsLﬁiquid paraffin; white soft paraffin; Mcrogol
stearate 2000; stearyl al cohol; polyacrylic acid, EDTA’ (0. 1% by wei ght
of cr eam bap@dendirsaeRE: I 3T WP MU AAS. NG AT e

the connection between amounts of EDTA and catalytic

5 activity. Cream bases were prepared as in Example 1 with
various concentrations of EDTA up to a maximum of 1.6% by
weight. Manganese chloride (380mg) was added to a solution
of sodium bicarbonate {2.3g) and calcium chloride (4.0%
w/w) in purified water (3.0ml) at ambient temperature. The

10 mixture was allowed to stand until the evolution of gas had
ceased. The resultant pinkish brown liquid was mixed with
the various cream base preparations. The catalytic
activity of these preparations was then measured as
described in Example 1, and the results are shown as "®W" in

15 Figure 1.

Candidate aerosol formulations of the various cream
bases were alsc prepared. The activity of these formu-
lations is shown as "e* in Figure 1.

20

It can be seen that the maximum activity is obtained
at about 0.5% by weight of EDTA in both the aerosol and the
non-aerosol formulations. More than 0.5% by weight of EDTA
appears to reduce the catalytic activity of preparations.

25 The aerosol formulation exhibits less activity than the
non-aerosol formulation, because there is less pseudo-
catalase cream base present.

Example 3
30

A formulation was prepared as in Example 1 except that
the EDTA (solid) was added first to an aqueous solution of
manganese (II) chloride (10.8% w/w) and calcium chloride
(4.0% w/w} and then sodium bicarbonate {solid, 2.3g) was

3s added. No precipitate of manganese carbonate ensued on
addition of the bicarbonate. The activity of a sample

EWRRL AT T I @A ARQE T G L . D LT L e, Coeloe S Tl . e e R s oaR



10 (1g) was added to a solvent (100m of 70:30 nethanol /water

- saturated with sodi um bi carbonate). The resultant sol ution was shaken
and filtered (0.2[err]m, and 2.5m filtrate was diluted with 2. 5mn
solvent. 1.0m of the solution was pipetted into a steaueser7dscm
cuvette, aftPY”HM® of Alizarin 15 B solution (0.2ng/m in 50:50

met hanol / sol vent) was added, followed by 1.0m of hydrogen peroxide
solution (0.5% by vol une in met hang).) . The catal ytic
activity of this sanple was then 20 determ ned by means of neasuring the
col our change in Ali zarin dye (1,2 di hydroxy-anthraquinone) as it is

oxidiced by udeaoen BREPUE: ehRChABAC (b EUEANGAIEE rectad'ds RN Lo e

at 534nm an react| on A romt eepest
poi nt on t he Bgrpte %6 a"‘d this is SFedsol " trighRiGHER Were prepared, each
with a di fferent excipient mssing. A prem x of manganese (I1)

chloride, calciumghtsyinle sapd ewsli Ltmebaeai-bpaatles \é@§nm2<&q1tl wi th each

f th d t | vt t ty d bed
Sbove. *The Pugher et WieakRrh 20-mudipns ol s FE N natRa TorL e
gram of creargpat this is a coppeqyenaq ©f thltmtmhémb’r esempiexnf EDTA

signifi- coneBhtyativi.cases the catalytic activity of the conposition.
35 It would al so appear that activity is reduced by the renoval of
| i pid conmponents, for exanpl e petrol atum stearyl al cohol and parol.

has been observed that the addztlon of bicarbonate

10 to manganese chloride in water leads to the precipitation
of a white solid, mostly composed of manganese carbonate.
It is thought that some manganese carbonate remains as
solid when the cream base is added, so that some manganese
ions are unavailable for chelation with the EDTA. This may

15 explain the higher activity of the composition cf Example
3, since all of the manganese ions are available for
¢chelation.

Example 4
20

It is thought that the level of EDTA which should
theoretically give an optimum catalytic activity is that
which corresponds to a 1:1 stoichiometric ratio of EDTA to
manganese ions (which is 0.7% by weight of EDTA). In fact,

25 the results of Example 2 demonstrate that the empirical
amount of EDTA which results in optimum activity is 0.5% by
weight of composition.

Various EDTA/Mn bicarbonate formulations were prepared
30 as in Example 3, with varying concentrations of EDTA (0.1%
to 1.1% by weight), and the activities of these formula-
tions were tested. The results are shown in Figure 2 as
"+%. The exercise was repeated {shown as "x*" in figure 2).
It can be seen that the catalytic activity of these
35 formulations is significantly higher than the earlier
prepared formulations of Example 2. Moreover optimum

s
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activity is shown by the formulation containing 0.7% EDTA,
as is theoretically predicted.

Example 5

Various formulations were prepared as in Example 1
with various different chelating agents instead of EDTA, in
an amount equivalent to a 1:1 molar ratio of chelating
agent to manganese chloride. The activity of these formu-

10 lations was compared with the activity of a control sample
having no chelating agent. The results are shown below in
Table 2.

It can be seen that a significantly increased activity
15 is shown by formulations containing an EDTA analogue,
citric acid, or 2,6 pyridinedicarboxylic acid. 1In
addition, a high activity is shown if 4- (2-pyridylazo)
resorcinol (PAR) is used as a chelating agent.

20 Formulations as described above with increased
catalytic activity can be used to treat depigmentation
disorders such as vitiligo as described in WO-A-92/20354.
They can alsc be used as suntanning enhancement compo-
sitions as described in WO-A-92/20231. It is not intended

25 however that the uses of the novel compositions described
herein should be limited in any way.



Further investigations were perfornmed to investigate t he connection

- bet ween anounts of EDTA and catalytic 5 activity. Cream bases were
prepared as in Exanple 1 with vari ous concentrations of EDTA up to a
maxi mum of 1 6% b;/ wei ght. Manganese chl ori de (380ngpcyagosadskad to a
sol ution 0%Bf7¥3di um bi car bonat e (2.3g) and calciumchloride (4.0%

ww inpurified water (3.0nl) at anbient tenperature. The 10 m xture was
allowed to stand until the evol uti on-b¥f-gas had ceased. The resultant
pi nki sh brown [iquid was m xed with t he various cream base
preparations. The catal ytic activity of these preparations was then

" measured as described in Exanple 1, and the results are shown as
"[err]” in 15 jYure 1. Candi dat e aerosol formnulations of the
vari ous cream , bases ver e al sa prepared.. The .act|V| ty of these fornmu-

| ations is shown "[EFI’] en i gure k ;_?Oo s o It can be seen that
t he maxi num acti ﬁy i s obtained at about 0.5% by wei ght of EDTA in
both the aerosol and the non- aer osol formulations. Mire than 0.5% by
wei ght of EDTA o appears to reduce the catalytic activity of
preparations. 25,4« The aerosol fornulation exhibits less activity than the

non- aerosol formgl ati ones hecause these . s.l e,ss.,ps,.eudo- cat al ase cream
base present. B o Exanplesw3 0+ » ~ o A fornulation was prepared
as in Exanple 1 f¢tept that the EDTA" (solid) was added first to an
aqueous solution df manganese (I1) chloride (10.8% w w) and cal ci um
chl ori de (4.,0%ww and then sodi um bi carbonate (solid, 2.3g) was 35
added. No precif§itate of manganege carbonate ensued on addi ti on of

the bi carbonate. 4The acml\gtg o B sangl e = ~
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2-Hydroxyethyl ethylenediamine triacetic acid (3 Na salt)

1,2-Diaminopropane taetraacetic acid
Ethylenediamine tetrapropionic acid (4 Na salt)

Ethylenediamine tetraacetic acid (2 Na salt)
Ethylenediamine tetraacetic acid (4 Na salt)
1,3-Diaminopropane tetraacetic acid

Ethylene bis(oxyethylene nitrilo)
Diethylenetriamine pentaacetic acid
Triethylenetatraamine hexaacetic acid
1,2-Diaminocyclohexane tetraacetic aciad

Diaminohexane tetrazcetic acid
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‘prepared fromthis fornulation (0.7% EDTA) was tested as in Exanple 1,
and this is shown as "*" in Figure 1. It can be seen that the
activity is significantly 5 higher than the other fornubﬁ_%s%ﬁ Lgnd it is
postul at edwWo9717%43at this is a consequence of a higher E ?oezrrﬁ] conpl ex
concentrati on. It has been observed that the addition of
bi carbonate 10 to manganese chloride in water leads to the precipitation
of a white solid, nostly conposed of ~fnganese car bonat e. It is
thought that some nanganese carbonate renmains as solid when the cream
base is added, so that sone nanganese ions are unavail able for
chelation with tjhe EDTA. This may 15 expl ain the higher activity of the
conposition of _‘érrpl e ., .3, sLn(:Oe gl IN of the manganese ions are
available for * cheatjof. 2 5 3 & & Fx@mlez4 20
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Chelating Aqa:
Qthers

Hexacyclen trisulphate
Dibenzo 18-Crouwn-€
pibenzo 24-Crown-8
Tetraazocyclotetradecane tetraacetic acid (4 HCL.4H,0)
Hexaoxa diazabjicyclohexacosane
Hexathiacyclooctadecane
8~-Hydroxyquinoline-5-sulphonie acid monchydrate
pyrrolidine carbodithio acid, ammonium salt
1~ (2-Pyridylaza) -2-naphthol
4- (2-Pyridylazo)resorcinol

18-Crown-§
15-Crown-$
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It is thought that the | evel of EDTA which should theoretically give

“an optinmum catal ytic activity is that whi ch corresponds to a 1:1
stoichionetric ratio of EDTA to manganese ions (which is 0.7% by

wei ght of @)”""‘5‘ fact, 25 the results of Exanple 2 dsrposdsioaiss t hat
the enpirica amount of EDTA which results in optinmumactivity is 0.5%
by wei ght of conposition. Vari ous EDTA/ Mh bi car bonat e
formul ati ons were prepared 30 as in Exanmple 3, with varying
concentrations of EDTA (0.1% to E18% by weight), and the activities of
_.these fornul a- tions were tested. The results are shown in Figure 2 as
"+". The exercise was repeated (shown as "x" in figure 2). It can be

seen that the catal yti act|V|ty of these 35 formul ations is
significantly higher t qn the earhlqr 2 p-ﬁeparediormd a¢ions of Exanple

2. Moreover optinmm 4 o < < WD 97/379432 o o s o
PCT/ G3B96/ 02758 a n - 10- activity is
shown by the formul ati on cont ai ni ng 0. 7% EDTA, as is theoretically
predi ct ed. Example 5

.

§

3
Othara

-

o

T B

ot e

s o

B N

o

0 a

~

-~ N

Y

Ll
0 Q
2 = &
¥ 2 2
-
O ™ [+]
g - 14
) -l o L S ]
ad 4] ok v = »
v Y @& ©w U 8 2 o
[ wt L] o ) "
U © U -1 T M ¢ o
v N A @4 © -t - P e a
b -t i 13 N e o =
A U > U N -4 > N
H « U - 3 & wt 3
Q e A N o - T - s o
UC::: a w - W A
-~ - e
Eglnbia a N - a -

LRI T R TR T 1 e RN TR T w4 - . RRECEL 6 Yok SNt =i %o 20 YRR M S g



Various formul ati ons were prepared as in Exanple 1 W th various
‘different chel ating agents instead of EDTA, in an anount equivalent to
a 1:1 nolar ratio of chelating agent to manganese chloride. The
activity of these formu- 10 | ati ons was conpared with %gﬁcgghh%kty of a
control saWpl9&17943  having no chel ating agent. The resul are shown bel ow
in Tabl e 2. It can be seen that a significantly increased
activity 15 is shown by formulatio cont ai ni ng an EDTA anal ogue,

citric acid, or 2,6 pyridinedicarboigﬁrc acid. In addition, a high
cactivity is shown if 4-(2-pyridylazo) resorcinol (PAR) is used as a
chel ati ng agent. 20 Formul ati ons as descri bed above with increased
catalytic activity canh be used to treat depignentation di sorders such
as vitiligo as descr)ded in WO A-92/20354. They can al so be used as
suntanni ng enhancen@nt corpos 7 sitions as described in WO A-92/20231

It is not intended however tRat the uses of the novel conposi tions
descri bed herefm® should be linmited in any way. WO 97/ 17943
PCT/ GB96/ 01758
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1. A topical composition comprising a complex of ions of

a transition metal, bicarbonate ions and a chelating agent

S for chelating the transition metal, provided that, when the
composition includes a cream vehicle comprising ethylene-
diaminetetraacetic acid (EDTA), the amount of EDTA is more
than 0.1% w/w of the vehicle.

i0 2. A composition as claimed in Claim 1, which is stored
under carbon dioxide.

3. A topical composition as claimed in Claim 1 in aerosol
form comprising a propellant.

15
4. A composition as claimed in Claim 3, wherein the
propellant is carbon dioxide.

5. A composition as claimed in any one of the preceding
20 Claims, additionally comprising a lipid.

6. A composition as claimed in any one of the preceding
claims, wherein the transition metal is manganese, iron oxr
copper.

25
7. A composition as claimed in Claim 6, wherein the
transition metal is manganese.

8. A composition as claimed in any one of the preceding
30 Claims, wherein the amount of the chelating agent is up to
1.4% by weight of the composition.

9. A composition as claimed in any one of the preceding

Claims, wherein the stoichiometric ratic of the chelating
35 agent to the ions of the transition metal is about 1:1.

oct Has Been Replaced
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10. A composition as claimed in any one of the preceding
claims, wherein the chelating agent contains twoc or more
carboxylic acid groups or salts thereof.

11. A composition as claimed in any one of the preceding
claims, wherein the chelating agent is selected from amino
or polyamino alkylene polycarboxylic acids, hydroxy
polycarboxylic acids, nitrogen-containing heterocyclic
compounds having a carboxy group on each ring carbon atom
adjacent the ring nitrogen atom, and salts thereof.

12. A composition as claimed in Claim 11, wherein the
chelating agent is a polyamino (C4-Cy alkylene) poly acetic
acid or salt thereof,

13. A composition as claimed in Claim 12, wherein the
chelating agent is ethylene diamine tetraacetic acid
(EDTA), 1,3-diaminopropane tetraacetic acid (1,3 DTPA),
2-hydroxyethyl ethylenediamine tetraacetic acid (HEDTA),
ethylene bis{oxyethylene nitrile) tetraacetic acid (EGTA},
diethylenetriamine pentaacetic acid (DTPA) or triethylene
tetraamine hexaacetic acid (TTHA}.

l14. A composition as claimed in Claim 11, wherein the
chelating agent is citric acid or 2, 6-pyridine dicarboxylic
acid.

15. A composition as claimed in any one of Claims 1 to 9,
wherein the chelating agent is 4-(2-pyridylazo)resorcinol
(PAR) .

16. A method of preparing a composition as claimed in any
one of the preceding claims, wherein the chelating agent is
added to the ions of the transition metal before adding the
bicarbonate ions.
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17. The use of a chelating agent to increase the catalytic
activity of a pseudacatalase.

18. The use as claimed in Claim 17, whexrein the pseudo-
catalase or chelating agent is as defined in any of Claims
6. to 15.

19. A method of increasing the pseudocatalase activity of
a composition comprising a complex of ions of a transition
metal and bicarbonate ions, which method includes the step
of incorporating a chelating agent in the composition.

20. A method as claimed in Claim 19, wherein the
pseudocatalase or chelating agent is as defined in any one
of Claims 6 to 15.

21. A method of pigwmenting skin depigmented by a tyro-
sinase-positive depigmentation disorder which comprises
applying to at least the depigmented areas of the skin an
effective amount of a composition as claimed in any one of
Claims 1-15 and thereafter exposing the treated skin to UVB
light to induce melanin formation in the depigmented areas.

22. A method of enhancing tanning of skin which comprises

applying to the skin an effective amount of a composition
as claimed in any one of Claims 1-15.
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1. A topical conposition conprising a conplex of ions of a transition
netal , bicarbonate ions and a chelating agent 5 for chelating the

transition nmetal and for increasing pseudocat al ase activity, provided
that, when t onposition includes a creamvehicle CO&P{!?
et hyl ene- %dgl"‘g’ %et etraacetic acid (EDTA), the anount o R%?"sssrmre
than 0.1% w w of the vehicle. 10 2. A conposition as clained in Caim
1, which is stored under carbon di oxi de. 3. A topical
conposition as claimed in aim1 in %f sol 15 formconprising a
.propel | ant . 4. A conposition as’ctaimed in Caim3, wherein the
propellant is carbon dioxide. 20 5. A conposition as clainmed in any one
of the preceding Clains, additionally conprising a lipid. 6. A
conposition as clainmed in any one of the preceding clains wherein the
transition netal is manganese, iron or 25 copper. . A conposition as
claimed in Caim6, wherein the transition netal is nang ese. 30 8. A
conposition as clainmed in any one of the preceding Clal ar‘ﬁperein t he
anount of the chelating agent is up to —
O |
L -
(@8]
" —
-ci
| aand
i —
=
L
o o
D
p
R
L~
(—
o
(=]
9
o
¥+ é ¥ é ¥ ' ¥ lc LJ l’ L { l ] l
O b=~ o e}
& 8 8 8 2% 8
~— -
(S/0v)¢_0L X a1ey

TTe IR AN 3 R b B A i s e e S T e D e Y 2 R R NS SR ST e Sl



1. 4% by wei ght of the conposition. 9. A conposition as clainmed in any
one of the preceding 35 Cains, wherein the stoichionetric ratio of t he

*chel ati ng agent to the ions of the transition netarmssmabnMBmﬂku
WD 97/ 17943 PCT/ il

- 16- 10. A conposition as claimEdin any one of;”’”:. gl

clai ms, wherein the chelating agent contains two or nore.- = & x

acid groups or salts thereof. 5 1llerArmgnposi tion as clalned in any one
of the preceding cl ains, wherein the chelating agent is selected from
am no or polyam no al kyl ene pol ycarboxylic acids, hydroxy

pol ycar boxyl.i c Actdp;cﬁﬂlmmg@ﬁmﬁmﬁb&iﬂbﬁgrh@ﬁﬁgoay@bhglex ofCQHﬁEUBQS
navi ng 2 CRRRMCALNR BSACT AR SALRED, AL o ALERERS DBk,
d aim 15, ¢herehelabkéng thechelasitgoagmetails aadpdfbyathoved€2ng3 al kyl ene)
poly aceti fgeydocdthdale $¥ iy, ®Blovided that, when the

composition includes a cream vehicle comprising ethylene-

diaminetetraacetic acid (EDTA), the amount of EDTA is more

than 0.1% w/w of the vehicle.

10
2. A composition as claimed in Claim 1, which is stored
under carbon dioxide.

3. A topical composition as claimed in Claim 1 in aerosol
15 form comprising a propellant.

4. A composition as claimed in Claim 3, wherein the
propellant is carbon dioxide.

20 5. A compogition as claimed in any one of the preceding
Claims, additionally comprising a lipid.

6. A composition as claimed in any one of the preceding
claims, wherein the transition metal is manganese, iron or

25 copper.

7. A composition as claimed in Claim 6, wherein the
transition metal is manganese.

30 8. A composition as claimed in any one of the preceding
Claims, wherein the amount of the chelating agent is up to
1.4% by weight of the composition.

9. A composition as claimed in any one of the preceding
35 Claims, wherein the stoichiometric ratio of the chelating
agent to the ions of the transition metal is about 1:1.
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.13. A conposition as claimed J%OCI<*§|12 wherein the

15 .

chel ating agent is et b;gl ene di am ne td&ff{aa | c a%E@L&QEMEmESHWT

1, 3+di am nopropane tetraacetic acid (1,3 § %f?? hy .
*ét’hyl enedi anmi ne tetraacetic acid (HEDTA), €th Iene bla( etjhyl.ene
nitrile) tetraacetic acid (EGTA), di et hyl enetfi a adcdti€ acid
(DTPA) or triethylene tetraan1n3H@exaacet|c acid (TTHA) 14. A
conposition as clained in Claim1ll erein the 5 chel ating aggnt is j
citric acid or 2,6-pyridine dicarboxgllc acld +o—A J
conposition as clainmed in any one of CBAEMSs 1 to 9, wherein the

chel ating agent is 4-(2-pyridylazo)resorcinol 30 ( PAR) 16. A

ring .a _gonpos as claimed in_an one.of th
precedi ng™¢l ai %H’F@ITP 9%§%§P§tFHEPag§&P9|§ cgmpl&ﬁdgg 98“Fh8%ions of
t he transatcannsetakubemﬂﬁé”addmngbbhet351onscanﬂoaache&an§ng agent
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for chelating the transition metal and for increasing
pseudocatalase activity, provided that, when the
composition includes a cream vehicle comprising ethylene-
diaminetetraacetic acid (EDTA), the amount of EDTA is more
than 0.1% w/w of the vehicle.

2. A composition as claimed in Claim 1, which is stored
under carbon dioxide.

3. A topical composition as claimed in Claim 1 in aerosol
form comprising a propellant.

4. A composition as claimed in Claim 3, wherein the
propellant is carbon dioxide.

5. A composition as claimed in any one of the preceding
Claims, additionally comprising a lipid. '

6. A composition as claimed in any one of the preceding
claims, wherein the transition metal is manganese, iron or
copper.

7. A composition as claimed in Claim 6, wherein the
transition metal is manganese.

8. A composition as claimed in any one of the preceding
Claims, wherein the amount of the chelating agent is up to
1.4% by weight of the composition.

9. A composition as claimed in any one of the preceding

Claims, wherein the stoichiometric ratio of the chelating
agent to the ions of the transition metal is about 1:1.
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17. The use of a chelating agent to increase the catalytic ﬁ&‘%f«%w ¢

a pseudocat al ase. 18. The use as claimed in Caim1l7, wherei n@,ﬁ%«g’ ’

pseudo- 5 catal ase or chelating agent is as defined in any of ai ms 3
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(54) Tile: IMPROVED PSEUDOCATALASE COMPOSITIQN
{57) Abstract

The in vivo catalytic dismutation of hydrogen peroxide by the pseudocatalase such as a transition metal bicarbonate complex is
increased by the addition of a chelating agent, preferably EDTA, citic acid, 2,6-pyridinedicarboxylic acid, or a salt thereof. Further, the
stability of a topical composition comprising a transition metal bicarbonate complex is improved by storing the composition under carbon
dioxide, preferably under pressure in aerosol form.




