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IMPROVED PSED'DOCATAJ.ASE COMPOSITIQH 

The present invention relates to a topical composition 
which is suitable for the treatment of tyrosinase-positive 

5 depigmentation disorders and, in particular, treatment of 
vitiligo. The composition is also suitable 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 aqueous 

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

WO-A-92/20321 discloses that suntanning can be 
25 enhanced by topical application of a pseudocatalase. -n:i.e 

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 
activity of a pseudocatalase can be increased by the 
addition of a chelating agent. Particularly suitable 

35 chelating agents are EOTA or EDTA analogues and salts 
thereof. 
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WO-A-92/20354 and WO-A-92/20321 disclose a composition 
of manganous chloride (380mg}, a solution of sodium bicar­
bonace {2.3g) in purified water (3.0ml), and Neribas 
(lOOg). Neribas is a well-known cream vehicle which 

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 parabens) . 
There is no suggestion in either of the earlier 

1S 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 equilibrium 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. 

. ·. 
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In a second aspect of the invention there is provided 
a topical composition in aerosol form, comprising a pro­
pellant and a complex of ions of a transition metal, 
bicarbonate ions and a chelating agent for chelating the 

5 transition metal. 

In a preferred embodiment, the composition 
additiona1ly comprises a lipid, for example petrolatum, 
stearyl alcohol, parol, liquid paraffin, white soft 

10 paraffin, coconut oil, almond oil, squalene, or any 
combination thereof. 

It is thought that the complex may be partially 
soluble in the lipid phase, thereby causing the equilibrium 

15 between manganese (II) carbonate and manganese (II) bicar­
bonate to shift towards the latter. This may serve to 
increase the amount of comp1ex 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. 

25 

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

Whilst not wishing to be constrained by theory, it is 
thought that a metal witb vacant 'd' orbitals is needed, so 
that a mixed complex of bicarbonate ions and chelating 
agent can be formed, 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. 

35 In a preferred embodiment, the chelating agent is an 
amino or poly-aminoalkylene polycarboxylic acid, and more 
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preferably a polyamino cc2-c3 alkylene) poly acetic acid 
such as ethylene diamine tetraacetic acid (EDTA, also known 
as edetic acid) 1,3-diaminopropane tetraacetic acid {l,3 
DPTA), 2-hydroxyethyl ethylenediamine tetraacetic acid 

5 {HEDTA), ethylene bis(oxyethylene nitrilo) tetraacetic acid 
(BGTA), diethylenetriamine pentaacetic acid (DTPA} or 
triethylene tetraamine hexaacetic acid (TTHA). 

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

In another preferred embodiment, the chelating agent 
is a nitrogen-containing heterocyclic compound having a 
carbox.y group on each ring carbon atom adjacent the ring 

15 nitrogen atom, preferably 2,6 pyridinedicarboxylic acid 
{also known as epipicolinic acid). 

20 

25 

30 

35 

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 may 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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In a fourth aspect, the invention provides the use of 

a chelating agent to increase the cacalytic activity of a 
pseudocatalase. 

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 fonnation in the depigmented areas. 
In addition, the described compositions are effective in a 
method of enhancing tanning of skin, which comprises 
applying to the skin an effective amount of the 

25 composition. 

30 

35 

The invention is illustrated by the following 
Examples, and with reference to the accompanying drawings, 
in which:-

Figure 1 is a graph demonstrating the effect of the 
concentration of EDTA on the catalytic activity of 
manganese (II) bicarbonate; and 

Figure 2 is similar to Figure l but for different 
preparations of manganese (II) bicarbonate • 



~····. . . 

W097117943 PCT/GB96/02758 

-6-

Example 1 

Sodium bicarbonate {2.3g) was mixed with an aqueous 
solution (3ml) of manganese (II) chloride {10.S% w/w) and 

5 calcium chloride (4.0% w/w) and the resultant mixture added 
to a cream base comprising the following excipients: liquid 
paraffin; white soft paraffin; Macrogol seearate 2000; 
stearyl alcohol; polyacrylic acid; EDTA (O.lt by weight of 
cream base); parabens and sodium hydroxide. The sample 

10 {1g) was added to a solvent (lOOml of 70:30 methanol/water 
saturated with sodium bicarbonate) . The resultant solution 
was shaken and filtered (0.2µm), and 2.Srnl. filtrate was 
diluted with 2.Sml solvent. l.Oml of the solution was 
pipetted into a standard 1cm cuvette, and l.Oml 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 signif i­
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. 

..·,r; .. _ ~:-:·:: _: .. 



TABLI l ~ 
"° •. 
-.I !. ~ .... • .. ... .,-. 

! Daee:dption Sample Initial Pinal Time(a) Rate Activity 
Weight Ab• .Ab• 

/: (g) 
:i 
;?, Pull Poxaulation l .0014 1,687 1.163 120 436 435 ~ 
'· Without Liquid paraffin :( 1.0230 1.645 1.265 120 316 309 
~ 
~ Without White eoft paraffin 1.0059 1.627 1.218 120 340 338 ii' 

~·: :::, Without Hacrogol atearate 1.0417 1.704 1.333 120 309 297 ''I 
~: Without Staaryl Alcohol l.0132 1.656 1.283 120 310 306 

:~ Without Polyacrylic acid/BD!A l.0113 2.082 120 
I 

2.079 2 2 -I 

~ I 
Without Polyacrylia acid 1.0055 1,753 1.266 120 405 403 

Without BDTA l.0045 2.068 2.059 120 7 7 

Without Jllarabena 1.0078 1,701 1.343 120 298 296 

lfithout MaOH (Trisamino used) l.0192 1.784 1.296 120 406 398 
i: 

Pull POZ'llulation {0.7\ BDTA) 1.0003 2.088 l.578 120 425 us 
Liquid Cryatal formulation (0.1\ 1.0111 1.695 l.231 120 386 382 
BDTA) 

Liquid Crystal formulation (0.7\ 1.0249 2.056 1.479 120 480 468 
BDTA) 

Mn/Ca bicarbonate Aq* 1.0078 2.062 2 .057 120 4 4 
~ 

Mn/Ca bicarbonate Aq BDTA** 1.0078 1.945 1.829 120 96 95 ~ 
'5 

• Manganese chloride/calcium chloride solution and Sodium bicarbonate plus lOOml water - ! analysed as per cream samples C3 
11..l 

** Manganese chloride/calcium chloride solution and Sodium bicarbonate plus lOOml O.lt EDTA (aql --I 
Ill 

- analysed as per cream samples Q!l 
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Example 2 

Further investigations were performed to investigate 
the connection between amounts of BDTA and catalytic 

5 activity. Cream bases were prepared as in Example l with 
various concentrations of EDTA up to a maximum of l.6\ by 
weight. Manganese chloride (380mg) was added to a solution 
of sodium bicarbonate (2.3g) and calcium chloride (4.0t 
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 l, and the results are shown as 11 • 11 in 

15 Figure 1. 

20 

Candidate aerosol formulations of the various cream 
bases were also prepared. The activity of these formu­
lations is shown as u•11 in Figure 1. 

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 BDTA 
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. 

30 

Bxamole 3 

A formu1ation was prepared as in Example l except that 
the EDTA (solid) was added first to an aqueous solution of 
manganese (II) chloride (10.8% w/w) and calcium chloride 
(4.0t w/w) and then sodium bicarbonate {solid, 2.3g) was 

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

·~~-. .. ·.~-,~.;-,,/'.-• .: · ... · 
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prepared from this formulation (0.7% EDTA) was tested as in 

Example 1, and this is shown as "* 11 in Figure l. 

It can be seen that the activity is significantly 
5 higher than the other formulations, and it is postulated 

that this is a consequence of a higher EOTA/Mn2+ complex 
concentration. 

It has been observed that the addition 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 carDonate remains as 
solid when the cream base is added, so that some manganese 
ions are unavailable for chelation with the BDTA. This may 

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

20 
Example 4 

It is thought that the level of EDTA which should 
theoretically give an optimum catalytic activity is that 
which corresponds to a l:l 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 BDTA (0.1% 

to 1.lt 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 11 x" in figure 2). 
lt can be seen that the catalytic activity of these 

35 formulations is significantly higher than the earlier 
prepared formulations of Example 2 . Moreover optimum 

. -~. "'· ..... ·. . . 
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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 
is is shown by formulations containing an EDTA analogue, 

citric acid, or 2,6 pyridinedicarboxylic acid. In 
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 also 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. 

: · ......... , r r • . ·~·· •• • •.• "!',· •• · .. 
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1'ABLE 2 

C:helatly Aqent 

IPTA. 1naloaue• 

Ethylenediamine tetraacetic acid (2 Na salt) SDTA (2Na) 

lthylenediamine tct~aacetic acid (4 Na salt) BDTA ONa) 

l,3-Diam1nopropane tetraacetic acid 1,3 DPTA 

l,2·Diamtnopropane tet~aaoetic acid l,2 DPTA 

2-Hydroxyethyl ethylenediamine triaoetio acid (J Na salt) HEO'l"A 

Ethylene bia(oxyethylene nitrilo) BGTA 

Diethylenetriamine pentaaoetic acid DTPA 

Triethylenetetraamine hexaacetic acid TTJIA 

1,2·Diaminoayalohexane tetraacetic acid t>CTA 

Diaminohexane tetraacetic acid OHTA 

Ethylanediamine tetrapropionic acid (4 Na salt) BDTPA 

Actl.vU:x 

236 

229 

145 

66 

302 

uo 

242 

301 

24 

8 

26 

1:1:2'1!• ;i. 
colltrol • 1.0 

11.8 

11.5 

7.3 

3.3 

lS.1 

20.s 

12.l 

15.1 

1.2 

0.4 

1.J 

Pg:ofilo i 
KD'tA • 1.0 

1.0 

l.O 

0.6 

0.3 

l. 3 

l. 7 

1. 0 

l.] 

0.1 
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TABLE 2 ~ ContiUYed 

Ohelatipq Aaept 

~ 

Hexacyclen tdsulphate 

Diben20 18-Crown-6 

Dibenzo 24-Crown-8 

11-crown-6 

15-Cioown-s 

Tetraazocyclotetradecane tetraacetic acid (4 HC1.4H2o) 

Hexaoxa diazabicyolohexacoaane 

Hexathiacyclooctadecane 

8-Hyctroxyquinoline-s-aulphonio acid monohydrate 

Pyrrolidine oarbodithio acid, ammonium salt 

1·(2·Pyridylazo)·2·nafhthol 

4·(2·Pyridylazo)reeorcinol 

TACTTA 

HODCR 

HTCD 

l'l'IN 

PAR 

Aa~ 

26 

33 

26 

25 

27 

7 

26 

36 

S9 

u 

31. 

709 

f[gl:il• l ~rofil!! a 
Oobtrol • 1.0 BDTA • 1.0 

l.3 0.1 

1.7 0.1 

1.3 0.1 

1.3 0.1 

1.4 0.1 

0.4 o.o 

l.3 0.1 

1.8 0.2 

3.0 0.2 

1.1 D.l 

1.6 0.1 

35.5 l.O 

~ 

N 
I 

~ 
0 

"° ~ -..... e 

a 
C5 
I 
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Ascorbic acid 

Oxalic acict 

Salicylic acid 

Citric acid 

Tartaric acid 

DL hluoine 

qhelatins AcJ!llt 

Othtta 

2,6·Pyridin~dicarboxylio acid 

4·(4-nltrophanylazo) resorcinol 

Dithhona 

l.lO•phenanthroline 

TABLE 2 - COfltinued 

lotivlty rtofilt 1 
coDt:rol • 1.0 

Profile a 
BDTA • 1.0 

0.01 

0.01 

0.01 

l.25 

0.01 

0.01 

2.00 

0.01 

0.02 

0. 04 
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I 
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TABLB 2 :- Cgptinued 

Chelati.H ktQ!i 

M&DqlD!lft CO!npi1x19 

Manganeee phthalocyanine 

Mangan••• diethylenetriamlne pentaacetic acid (3 H salt) H2o MnDTPA 

Coattol 

No oomplexing agent 

Act.lll.tt lEiUl• 1 Pro,Ue a 
ooat:rol • 1.0 SDTA • 1.0 

SB 2.9 0.2 

42 2.1 0.2 

20 1.0 0.1 
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CLAIMS 

l. 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 O.lt w/w of the vehicle. 

10 

15 

2. A composition as claimed in Claim l, 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. 

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

20 Claims, additionally comprising a lipid. 

25 

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 
30 Claims, wherein the amount of the chelating agent is up to 

1.4t by weight of the composition. 

9. A composition as claimed in any one of the preceding 
Claims, wherein the stoichiometric ratio of the chelating 

35 agent to the ions of the transition metal is about 1:1. 

· This ·Sb1··.· Has Beeri ~laced 

I .,111111• 
~ . . . . 

..... _ .... 
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10. A composition as claimed in any one of the preceding 
claims, wherein the chelating agent contains two or more 
carboxylic acid groups or salts thereof. 

5 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 

10 adjacent the ring nitrogen atom, and salts thereof. 

15 

12. A composition as claimed in Claim 11, wherein the 
chelating agent is a po1yami.no cc2-c3 aikylene) poly acetic 
acid or salt thereof. 

13. A composition as claimed in Claim 12, wherein the 
chelating agent is ethylene diamine tetraacetic acid 
(BDTA), 1,3-diaminopropane tetraacetic acid Cl,3 DTPA), 
2-hydroxyethyl ethylenediamine tetraacetic acid (HEDTA}, 

20 ethylene bis(oxyethylene nitrile) tetraacetic acid (EGTA), 
diethylenetriamine pentaacetic acid (DTPA) or triethylene 
tetraamine hexaacetic acid {'I'TRA) • 

14. A composition as claimed in Claim 11, wherein the 
25 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 

30 (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 

35 bicarbonate ions . 

.•• - ..... '.•. . .• ~.,.' •:-~ ..... H-··· r.~·.:""·;.~"'- •.. 



\ \11\11\ \l\I\\ Ill\\ \\1\1 \l lll\ 
* C L ff S * 

W097/17943 PCT/GB96/02758 

-17-

17. The use of a chelating agent to increase the catalytic 
activity of a pseudocatalase. 

18. The use as claimed in Claim 17, wherein the pseudo-
s 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 

10 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 a~ent is as defined in any one 

15 of Claims 6 to 15. 

21. A method of pigmenting skin depigmented by a tyro­
sinase-positive depigm.entation disorder which comprises 
applying to at least the depigmented areas of the skin an 

20 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 
25 applying to the skin an effective amount of a composition 

as claimed in any one of Claims 1-1s. 

... . -... 


