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COSMETI C AND/ OR PHARVACEUTI CAL  COVPOSI Tl ONS REPLACED SHEET®D 5G
METHODS FOR THEI R USE This invention rel at egjms&%g}?t zanﬁ/m{o
pharmaceutical conpositions for "use in protectin )or goi'pﬂ """ spsaé} """""
especially epithelial tissues fromthe damaging |gf b6l g(g; act pf“ﬁe """""

heavy. metals, and methods for using said conposiltighs.. - %&gn@‘ nfepaged .o.......
lons are required by organisnms in tracejafounts a essent i aP? Telppaged . .....
For exanple, many functions carried out by polyjp AT OF RECEIPE 37y B Gopeeceeennn
structural and i mmunol oGOSMETIC UAND/OR rBHARMAGEYTICAL GEMROSITTONSOf act or s.

However other netallic ions, in particular ions of the heavy netals, can
adversely affect these funct | onAND METHODSaFOR/ THEIR HBE| ons

This inventiori relates to cosmetic and/or pharmaceutical
compositlons for use in protecting human or animal tlssues espec1a11y
epithelial tissues from the damaging effects of contact with heavy
metals, and methods for using said compositions.

Many metal ions are required by organisms in trace amounts as
essential nutrients. For example, many functions carried out by
polypeptides, e.g. enzymatic, structural and immunological functions,
‘require metallic cofactors.

However other metallic ions, in particular ions of the heavy
metals, can adversely affect thcse functions, especially if the ions
are present in non-physioloéical quantities. Thus overexposure to
metals in the environment can lead to toxic effects.

Ecological studies conducted in the industrialised countries of
the world have shown'that the amounts of these metals present in the
environment are incceasing. This has led to an increase in levels of
heavy ﬁetals_in the tisaues of organisms, including man, through
ingestion of contamiaatéd foodstuffs and exposure to metals in, for
example, the atmosphere. |

The. effects of an accumulation of heavy metal ions can be
extremely dangerous and their toxicity is thought to-be due in part to
disruption of the tertiary and quarternary structure of proteins, |
causing reduction in catalytic. (i.e. enzymatic) actlvity._

The thus disrupted protelns may be antigenic and cause an immune
response. In this regard they may be recognised by the body as
"foreign polypeptide biotic agents" which.cause an autoimmune response
(many common allergies are caused by heavy metals, in association with

use of detergents or other environmental factors).
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_Thus, the control of heavy metal pollutants in the atmosphere is
essential if metal-related diseases are to be prevented. It is
therefore exﬁedient to seek products that efficiently and seleétively
block heavy metal ions rendering them incapable of entering the body -
and thereby prevent them exerting their toxic effects.

The extensive contamination of the environment by heavy metals
and their ubiquitous pfesence in the ecosystem, mean that the skin and
the acceésible mucous membranes form'the largest surface area
available for heavy metals to accumulate on and subsequently be
absorbed into the body. It is also known that many of the cutaneous
gllergic manifestations that have until now been attribuﬁed to
detergents or other causes have now been shown to involve heavy metals
in their aetiqpathogenésis.

d% special note are copper; cobalt, zinc, mangaﬁese. mercury and
nickel which present.significant healéh hazards in the mining .
industry, and lead, from exhaust fumes. It has ﬁeen postulated'that
the accumulation-of lead in developing children may exert a
deleterious effect on memory an& powers of concentration.

US-A- 4 725 670 discloses the extraction from plant material of
metallothioneins and their use in the form of pharmaceutical
preparations for treating acute and chronic heavy metal poisoning. and
metal deficiency phenomena. There is no ﬁention however that

metallothioneins may be used as protective agents against the effects

of heavy metal ion contact.
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cosmetic and/or pharmaceutical compositions which enable the

aforementioned érobiéﬁs to be overcome.

- Thus according to the present invention there is provided a
tdpical cosmetic and/or pharmaceutical composition for the external
protection of human or enimal tissues from the toxic effect of contact
with heavy metéls. said'comﬁosition éomprising a metal sequestering
cbmponeﬁt capable of binding metal ions and a physiologically.inert
carrier suitable for topical administration, characterised in that
said me;al sequestering component comprises one or more metal binding
peptide having a high proportion of cysteine residues;

It is preferred that said metal-binding peptide comprises ligands
capable of forming metal-thioléte clusters with heavy metal ions..

Thus, it is preferred that the metal-binding peptide has between
about 10 and 50% cystgine residues, more preferably between about 25
and 45%, based on the total numbér of residues.

‘Metal binding_peptides having a high proportion of cysteiﬁe exist
in nature. Exampies of such naturally-o6ccurring peptides include the
metallothioneins. A sub-class of metallothioneins is the so-called
phytochelatins. However many authorities now use the term
"metallothionein" to cover both.

In more detail, metallothioneihs (MTs) are a groué of proteins,
first discovered ih'equine kidney in studies on cadmium accumulation
by Mgrgoshes and Vallee in 1957. The apoprotein {devoid of bound
metal ions) may bg capable of bindiﬁg more than one type of metal.
Since then, MTs have been found to bind cadmium, zinc, copper,

mercury, silver, gold, lead and bismuth, amongst others.
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liver, kidney and intestines..

The classification and nomenclature of MTs ceferred to herein-is'
that recommende& by "The Committee on the Nomenclature of
Metallothionein" from the First International Meeting on
Metallothioneins and other Low Molecular Weight Metal-Binding Proteins
in Zurich, July 1978.

Three classes of MT are now recognised, as follows:
Class I
Included in this class are all polypeptides related in priméry
structure to equine renal MT. ?his material is characterised by the
following features:- | |
(1) Molecular weight 6000;7000;
(ii) High metallcontent;
(iii) Characteristic amino acid composition (high cysteine
content, no cromatic amino acids);
(iv) Unique distribution of cysteine residues in‘the cmino acid
sequence; ) |
{v) Spectroscopic features characteristic of metal-thiolate
'ccmplexes and metal-thiolate clusters. |
Class II
This class comprises forms displaying only slight or no
_cvolutionary correspondence in terms of primary structure to mammalian
forms. Examples are MTs from sea.urchin and'N.crassa. They share

however the same ability to form metal-thiolate complexes and

metal-thiolate clusters as Clags I MTs.
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‘having a capacity to sequester heavy netals can be used to manufacture
cosnetic and/or pharmaceutical conpositions which enable the aforenenti oned
probl.ens to be overcone. ' Thus according to the present invention
there is provided a cosnetic andl or pharnmaceutical conposition conprising a-
met al | ot hi onein characterised in that=-<ai-d conposition is in the formof a
gel, cream ointment, or body lotion and is for the external protection of
human or ani@#ssttldsues from contact with heavy nmetals and further
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ki dney in studies on cadm um accunul ation by Mrgoshes an e 1n 1957.
The apopr ot ephghialsde Of bound netal ions) may be capabl e of binding nore
t han one - .

These MT§ may occur as oligomeric structures composed of two or
more chains, differing in weight from 500 to 2000 daltons, linked via
metal-thioiate bridges and/or via disulphide bonds.

Thus, it can be seen that the term metallothionein encompasses an
extremely wide variety of proteins varying.in structure and size, but
sharing a common capacity £o bind metal ions in complexes with
cysteine side chains to form discrete metal-thiolate clusters. The
amino acid sequences of typical Class I, 1II and III metallothionéins

are shown below in Table I:

.Tgblé I: Amino acid sequenéeé of a Class I, II and II

1. metallothionein.

Organism Amino Acid Sequence
Human (Class I) MT-2 -~ Ac-MDPNCSAA GDSCTCAGS CKCKE CKCTSCKKS
CCSCCPVGCA KCAQGCICKGASDK CSCCA
Saccharomyces - -
cerevisiae (Class II) - QNEGHECQCQCGSCKNNEQCQKSCSCPTGCNSDDKCPCGNKS
EETKKSCCSGK
Rauvolfia

serpentia - { Glu - Cys)n Gly n=4 -8




type of eet eRe & M s have been found to bi nd cadm um zi nc,
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n1croorgan|sns They are non-gl obul ar proteins, Iocated intracellularly

mai nly-in the cytoplasmand have been isolated in mammals in the greatest
abundance from parenchymatous tissues ©f6 -l iver, kidney and intestines.

The cl assification and nomencl ature-of "MIs referred to herein is that
recommended by " T‘?félymdﬁﬁétﬂvémtm funatdenal gharasteriglilgs| @f hi onei n" from
the First Intern nal Meeting on -Metall othigneins and other Low
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invention. These may be characterised by having specific sequences
within the peptidé éﬁain such as Cys-Cys, Cys-X-Cys, and Cys-X-Y-Cys
wherein X and Y are residues other than Cys. |

Thus the metal-binding peptide used in aécordance with the
invention may be a metallothionein of Class I, and/or II, and/or III
as defined in accordance with the International Convention on
nomenclature, alfhough othef metai-binding peptides havipg a high
proportion of cysteine residues may be used.

Preferably, the composition according to the invention is

- substantially free of heavy metal ions, in order that the metal
sequestering facility is not impaired. Thus, preferably the
metallothionein(s)'preseht is/are apometallothionein(s).

It is preferred that thé compositions of the.invention are
formulated in the form of gels, creams, ointments, or body lotions.
Additionally, it is envisaged that the combositions of the invention
are formula;ed to be applied to exposed parts of the body in the form
of a barrier creém'op cosmetic make-up foundation which may preferably
éomprise a dermatologically inert colouring agent and/or perfume.

| It is most preferred that the compositions are formulated in the
form of a film-forming, water-resistant mixture which may comprise for
example oils, waxes, silicone oi;s or other similar inert hydrophobic
carrier materials. It is of course desirable that such materials do.
not interact with sulfhydryl groupé of the metal-binding peptide. The
compositions are preferably water resistant and preferably'are capable
of remaining on the skin throughout the normal activities of the day,
whilst being cépable of being removed simply by washing with a

detergent such as soap.



Three cl asses of MI are now recogni sed, as follows: Cass I

i ncl uded ¥ | S@ha§31ake al | polypeptldes related in primary structure
to eqU|ne material is characterized by the follow ng
features: - ecul ar wei ght 6000-7000; ~ (ii) High netal
content; (| i) aracteristicamno acid conposition (high cysteine
content, no aromatic am no acids); (iv) Unique distribution of
cystelne residues in the amno acid sequence; ° (v)

Spectroscopi c features characteristic -of Tretal -thiolate
conpl exes and netal -t hi ol cl ass

conprises forms §p‘|’°§*§’Pﬁ€te 3 Lgltﬁ H‘t‘“’S’r‘tfﬂ? p’é?/%ﬁrﬁp}%rﬁff’fra%glbfa&%dence

in terms of Qﬂéur@byof tarnacid] rp%rct:é)nt y we:.gﬁp of said metal-binding peptide, and

most prefegably between about 0.1 and 5 percent by weight of said
metal-binding peptiae.

The present invention further provides a cosmetic method for
protection ef human or animal tissues from contact wieh heavy metals,
said cemposition comprising a metal sequestering component capable of
binding metal ions and a physiologically inert carrier suitable for
topical administration, characterised in that seid metal sequestering
component comprises one or more metal binding peptide having a high
proportion of cysteine residues.

Although metal-binding peptides may be used in accordance with
the invention, to obtain a protective effect on human or animal
tissues against contact wifh-heavy metal ions primarily by
ipcorporating them into cosmetic and/or pharmaceutical compositions,
the protective effect of the inventidn may be obtained in other ways.

‘Thus in a furthef embodiment of the present invention, there is
provided a mask for the protection of human tissues from the hazardous
effects of environmental, particularly airborne heavy metal ion
contamination, said mask comprising a filter medium carrying an
adsorbent material comprising a metal sequestering component capable
of binding metal ions, characteriged in that said metal sequestering
agent comprises one or more metal-binding peptide heving a high

- proportion of cysteine residues. |
Metal-binding peptides can, according to the invention, also be
' employed in dispesable cartridges.for masks for the protection of
human epithelial tissues from the hazardous effects of aifborne heavy

metal ion contact.
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pol ypeptides of the general structure ( Gu-Cys) X, where n = 2-8
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important to protect against lead, cadﬁium. chromium, mercury, copper

is Sheet Has Been Replaced _
f_orrrv;s'[.'hls Mﬂum MIs' from sea urchin and N crassa. They share however

and nickel.

Metal-binding peptides useful in producing the compositions,
methods, masks and digposable cartridges of the invention are of
widespread occurrence and can be obtained from plant#. and/or animals
and/or microorganisms.

Although metal-binding peptides may be obtained from any of these
éources for usé.in the invention.-those obtained from plants or
microorganisms.are preferred.

For example EP-A 0,242,799 discloses a method for extracting
metallothioneins ffom plant material and metallothioneins produced
according to this method may advantageously be used in producing
compositions according to the invention.

It will be appreciated that the use of a product of vegetable or
miérobial origin belonging to the metallothionein group therefore
provides an effective "molecular" method of intercepting heavy metals.
.USing fhe method of fhg invention it is possible to bind thé metals
with a thiolic bond to a polypeptide structufe and the bound metals
are then prevented from diffusing into the body. This prevents the
metals from exerting their toxic effects (e.g. enzymatic inhibition
and immunologicél reactiohs). A ‘

The plants most suitable fof use in producing metallothioneins
are those, for example, belonging to the Cruciferae and
Caryophyllaceae femilies. |

Metallothionein can have the sbility specifically to sequester
selected metals and it is especially preferred, in accordance with the

1nvention, to,utiliée metallothioneins which are adapted to sequester



metal -t hi ol ate -bridges and/or via disul phide bonds. Thus, it can be
seen that the term netal |l ot hi onei n enconpasses an extrenely w de variety
of proteins varying in structure and size, but sharing a conmon capacity
to.bind nmetal ions in conplexes wth cysteine side.chains to formdiscrete
metal.-thiolate clusters. The - am no aci dgequences of typical Cass I, II

and IIl netallothioneins are shown belowin Table I: Table |I: Am no
aci d sequences tofian€talss in prefaredcd [to netals which Iserve @neseful purgpgmimnsm
Am no Acid Sequence - Human (Class |) MI-2 - Ac- MDPNCSAA GDSCTCAGS

CKCKE CKCTSCKK®etabolism, such as copper or iron. CCSCCPVGCA KCAQSCI CKGASDK

ONECHECQUUEASCKANE SRR St R REATIE ek gosed to use & metallothionein which

EETKSCCSXX Rau\fxglsfé azl-elatively high capability to sequester chromium, nickel, lead

and/or cadmium, but a relatively low ability to sequester coppef or
iron. |

It is possible to prepare metallothioneins that are adapted to
sequester predetermined cation species by cultivating plants such as
Eruca sativa, Brassica napus, etc. under glass or in open fields in-
areas of low contamination:by the metals. Growth may then continue in
the presence of appropriate salts of the selected heavy metal acting
as inducer. Once the metalldthioneiné formed in response to the
applied metal have been isolated, they may be treated to remove the
heavy metal, thereby freeing the.active centres to resequester the
same metal when they come into contaét with it again.

When incorporated in appropriate pharmgceutical or cosmetic
products, these metéllothioneins wi}l block the specific metal, for
exaﬁplé one involved in the aetiopathogenesis of a specific _
metal-associated toxic manifestation. )

The extraction of metallothionéins from vegetable material is
described in EP-A-0 242 799 and US-373.400 and these metallothioneins
cen be used éccording to the invention. Useful metallothioneins can_.
be obtained from vegetable matter, yeasts or microorganisms that

' contain‘them by means of extract}on of vegetable or microbial material
homogenates with water.

The homogenates may then be centrifuged to separate the cell
residues, and the supernatant, Aftér partial dilution with C3
aliphatic alcohols or with C3_6 eliphatic ketones, may be filtered
to eliminate undesired glycoprdtein products of high molecular weight

and then concentrated to & reduced volume.
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16 - Pol ypepti des having the functional characteristics of

nmet al | ot hi onei ns as descri bed above may be used in accordance with the

i nvention. These may be characterised _byohgvi ng specific sequences within
t he peptide chain such as Cys-Cys, Q/S-)’(— Cys, and Cys- X-Y-Cys wherein X
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Convention on nonencl ature. - Preferably, the conposition according

to the inventimelusles ypdaanhg @ Ig- d13pRatil ARRBUY1TREAE, | OABiphiOr der that
the metal sequestering facillt9' S not inpaired. Thus) “preferably the

met al | ot hi oneketosgs present i s/are aponetal |l ot hionein(s). It is
preferred that the conpositions of the invention are fornulated in the form
of "gel s, creans, Theprecirditaty cbode retalghilizaddin water kyd reprécipébatiedaged
that the conpositions of the invention are fornulated to be applied to
exposed part sitofthe [Ramgowplvents 96 4 pradeferainedr Fatdo &9 eafenofcheiveen U0

make- up foundat gn whi ch may preferablé/ conprise a dernatol ggically inert
col ouri ng age‘?ﬂd %ISBr ai)é;pf épable products with a low molecular weight such as

simple sugars, amino acids and inorganic salﬁs to be eliminated
coﬁpletely. The metallothioneins, whose.molecular weight can vary
befween 500 and 8,000 dependiné on their origin, can then be purified
from the precipitate by conventional methods known in the litérature
for example using Sephadex G-50 columns or by means of ultrafiltration
with a suitable cut-off membrane.

Aftef being isolated, the'metallothioneins-prior to their
intended cosmetic or therapeutic use, may be treated with acid resins
in an atmosphere of inert gases and in the presence of antioxidants to
remove the cation. |

¥n this form they may then be incorporated into preparationé for
application to the skin in formulations such as aquedus gels,
cleansing milks, or simple emulsions. It will be understood that it
is preferred that ohly excipients and surfactants that do not
interfere with the sulfhydr&l groups of'the polypeptide may be used.
| As an example of cosmetic treatmeﬁt in accordance with the
invention, the formui#tions can bg_applied to the exposed parts of the
body such as the face, neck, legs, etc. This is preferably carried qut
in the mornings when one is going into areas with a high urban graffic
density or staying in areas of high pollution. |

At the end of the day, norﬁal washing wiil remove from the skin
the residue of éhe formulation that has retained the heavy metals over

the course of the day, preventing them from being absorbed through the



It is nost preferred that the conpositions are fornulated in the formof a
film formng, water-resistant m xture which may conprise for exanple oils,
waxes, silicone oils or other simlar inert hydrophobic carrier materials.
It is.of course desirable that such materials do not interact with
sut f hydryl groups of the netallothionein. The conpositions are preferably
wat er reststant and preferably are capdaldl e of remaining on the skin

t hroughout the normal activities of the day, whilst being capabl e of being
renoved si npdkinby Swdshbleg formilapicist candet apnldhd & Sheyhands or other

-7 - - The conpositions of the invention preferably contain between
0.01 and 10 geetseaft thy hodyghftest pralongefbuae |Qft Aetarernts dRdordest toreferably
between 0.1 and 5 percent by weight of said netall ot hi onein. The

present i nvereppse fthet Hieldplarerdard gtchenstpe thee pdgk i apy direces & of
human or- ani-mal tjssues f'rO{n"cont act- with heavy netals, said nethod
conpri si ng &SPEOPINPLLRE B9EA S ssues ‘a conposition conprising a

nmet al | ot hi onei n capabl e of binding netal ions and a physiologically inert
carrier suitable for topical admnistration. Al t hough

metal | ot hi 0nﬁegﬁ?ﬁg%ig%ﬁa&ﬁﬁglrésn.i%mé@%siwbﬁa bt ER4GAL | Q) cho Obtain a

protective € C an ti1ssues agal nst contact w th heavy

netal ions pidnEBsidi%nEYor RAQ'HQEALIRY: t heminto cosnetic and/or
“phar maceuti cal conpositions, the protective effect "of the invention may be

obt ai ned i n other ways.

Example I:

Formﬁlétion of a gel containing Pb, Cr, Cd and Ni sequestering

metallothioneins.

The formulation has the following percentage composition:

Metallothioneins S 1%
Beeswax 10%
i Cyclosilicone pentamer 53%
Vaseline 30%
Stearyl ammonium hectorite 2%
Hydrogenated cﬁstor oil 2%
Pyrogenic silica - 1%

Perfume ) 1%



Thus in a further enbodi nent of the present invention, there is provided a
mask for the protection of human tissues fromthe hazardous effects of
environnmental , particularly airborne heavy.-netal ion contam nation, said
mask conprising a filter mediumcarrying an absorbent material conprising a
met al | ot hi onei n capabl e of bjnding netal ions. Met al | ot hi onei ns
can, according to the invention, also-be enployed in disposable cartridges
for masks for the protection of human epithelial tissues fromthe hazardous
effects of airborne heavy netal ion contact.

- 8- The netal | ot hi onei n used according to the invention may be
capabl e of bi ndi Bxpmpde\Iiof Entlsibedfior hadsl andbedwhi ch may be present in the
environnment. However it is envisaged that it will be nost inportant to

protect against |ead, cadm um nercury, copper and nickel.

Met al | ot hi onei ns useful in producing the conpositions, nethods, nmasks and
di sposabl e cartridges of the invention are of w despread occurrence and can
be obt ai ned frOQ%gu%nts and/ or qglggiﬁaand/or m Ccr oor gani sns.

rmulation has the wing percentage composition:

Metallothioneins 0.5%

Polytrimethylsionysilicafe/dimethicone .3 %

Mineral oil _ 0.5%
Isopropyl lanolate , 3 %
Steafic acid o 1 %
Cetyl alcohol : 1 %
TEA o - 1.2
Perfume ' | 0.2%

Water - 89.6%



Al t hough netal | ot hi onei ns may be obtained fromany of these sources for use
in the jnvention, those obtained fromplants or m croorgani sns are
preferred. For exanple EP-A 0,242,799 discloses a nmethad for
‘extracting netallothioneins fromplant .magerial and netal | ot hi onei ns
produced according to this nethod may advantageously be used in producing
conposi tions accorgkanfld AILhebodpVieilki H0 It wll be appreciated
that the use of a product of vegetable or mcrobial origin belonging to the
met al | ot hi onein group therefore provides an effective "nolecul ar” nethod of
intercepting heavy nmetals. Using the nethod of the invention it is possible
to bind t Ake rforablatiponthas the dollowinadearsentasgsl gempesitionst ruct ure and the
bound netals are then prevented fromdiffusing into the body. This prevents
the metals fromexerting their toxic effects (e.g. enzymatic inhibition and
i mrunol ogi cal reactions). . .. The-plants nost suitable for use in
produci ng net al | ot hi o¥efatiotdieneinsse, for exanpl e, bel onbiig to the

Cruci ferae and Caryophyl lLaceae. fam |ies. Met al | gt hi onei n can have
the ability specifi ca?‘%/ L ‘g“%ezab‘é‘g’teefm%"&}yg{:t ed netal s ang it is especially

preferred, in accor da.p&%aéi#cgafwes iegggtrg k@le'tlQuruattiel i se gei al | ot hi onei ns

whi ch are adapt ed to Seques _
' Stearyl dimethicone 6 %
Isopropyl myristate 6%
Mineral oil : 4 %
Triglycerides C8-10 | 3%
Glycerine ' 5%
Vaseline : ' 3%
NaCl 24
Perfume _ 0.5 %

Water : _ ' ' 61.5 %



-9- toxic netals, in preference to netals which serve a useful purpose in

et abol | er or iron. Thus it is especially preferred
to use mmmllmlmﬂm which has a relatively high capability to

sequest ef chrdni m Snitkel, lead and/or cadmium but a relatively |ow
ability to sequester copper or iron. - 14 - It is possible to prepare
nmetal | ot hioneins that are adapted to sequester predeterm ned cation

speci es by cuUAINSti ng plants such as FEruca sativa, Brassica napus, etc.
~under glass or in open fields in. areas of |ow contam nation by the
metals. Gowth may then continue in the presence of appropriate salts of

the selected heavy netal acting as inducer. Once the netall othi ogei niﬁ

formed in responsd t & tericad ensmesierend/om zhartacenticay SOWPSitieny Tok e

treated to renopve the heayy netal, ther eb,xl _ir eei n% the active, ce %r es to
Pt osbr i

resequest er t9Teeraalnpratqction pf, bipan, of ARImeh tFSEURR AP TPt WighiHFavY

metals, said composition comprising a metal sequestering component
capable of binding métal ions and a physiologically'inert carrier

, suitablé for topical administration, characterised in that said metal
sequestering componeﬁt~comprises one ér ﬁore metal binding peptide
having a high proportion of cysteine residues.

2. A composition according to Claim.l, wherein said
metal-binding peptide has between about 20 and 50% cysteine residues
based on the total number'of residues.

3. A cbmposition according to Claim 1, wherein said
metal-binding peptide has between about 25 ahd 5% cysteine residues
based on the total number of residues.

4, A composition according to any preceding claim wherein said
metal-binding peptide comprises-ligands capable of forming
metal-thiolate cluséefs with heavy metal ions.

5. A éompssition according to any preceding claim wherein said
metal-binding peptide_is.a metallothionein.

6. A composition according to any_preceding claim substantially
free of heavy metal ions. |

7. A composition according to Claim 6 in which said
metal-binding peptide is an apométallothionein.

8. A coméositién according to any preceding claim wherein said
metal-binding peptide is obtained from plants. ‘

9. A composition according to any preceding claim in the form of

a gel, cream, ointment, or body lotion.

N




When incorporated in appropriate pharnmaceutical or cosnetic products,

theseﬂm ' i w Il block the specific netal, for exanple one
i nvol vi ﬂ”"ﬂmmﬂﬂulﬁﬂkt hogenesis of a specific netal-associated toxic
mani festatiort. ™ s she extract.ion of pgt-al | ot hi onei ns from veget abl e
material is described in EP-A-O 242 799 and US-373.400 and these

net al | ot hi onei n40. cah chepassicdomacoortiing t® anheof] FIaHRS dnto 9 daethy form

met al | ot hi-onei ns can be obtained fromvegetable matter, yeasts or
m croor gani sAf & make-upofieuridatiorem by neans of extraction of vegetable or

m crobial material honogenates with water. Th 0 enat es, Jray t hen
be centrifuged tld-seh&srrpesitien caacP“dlr“ésF‘H&é?;m%ﬁda?‘ﬁé% i %“reﬁgt%%&,maf ter

AR TR AT N A BRI T L T
hi gh ol ecul ar MGLON aB0¢ A0 SN AL AlGdnt S ubstatiiced vol une. -

12. 'A composition according to Claim 11, wherein said
physiologically inert carrier includes a wax, an oil or an emulsion of
a wax or oil.

13. A composition according to any of Claims 9 to 12 further
comprising a dermatologically inert colouring agent.

14, A composition accordiqg to any preceding claip comprising
between about 0.01 and 10 percent by weight of said metalébindipg
peptide. . |

15. A copposition according to Claim 14 comprising between about
0.1 and 5 peréent by weight said metal-binding peptide.

16. A cosmetic method for protection against heavy metals which
comprises applying a composition comprising a'metgl sequestering
component capable of binding metal ions and a physiologically inert
carrier suitable for topical administration, characterised in that
§aid metal sequestering component comprises one or more metai-binding
peptidé having a ﬁigh proportion of cysteine_residges.

17. A method according to Claim 16 Qherein ;he‘compositién is
applied as a coating to tﬁe skin.

18. A method according to Claims 16 and 17 wherein' the
composition is.applied prior to exposure to heavy métals. and
subsequently washed off.

19. A method according to any of Claims 16 to 18 wherein said

composition is a composition as défined in any of Claims 1 to 15.

This Sheet Has Been

.



- 10 - -The..crude netal | ot hi onei ns (often still contai ni ng bound

et al ) ‘be sé separated fromthe aqueous extract after being
renderle"ﬂ"l HEMM adding C[err] aliphatic alcohols or (Jerr] aliphatic
ket ones* ¢ |p| tate can be resolubilized in water and
reprecipitated in *thé same sol vents at B6predetermned ratio to water of
between 40 ‘and 90% so as to enable products with a | ow nol ecul ar wei ght
such as sinple 29gark maskifior tid pootavdiomefghynan spithelial Hdsevesniren ed
conpl etely. The nmet al | ot hi onei ns, whose nol ecul ar wej ght can var bet ween
500 and 8, 000 %R eAErdnys oof flegts rOfOPiﬁqqii‘“ed}%‘i“’t'WéerFaﬂae cPRYasE: $ n?‘%fﬁ‘e

precipitate bg conventional nethods known in the |iterature

usi ng SephadeXCTB EEIG By fhites nefiupe £FAETHNG, A FAPOFEFAE S%mpr\?f?‘?? & E%r?atlabl e
tC E;I_ ?f f menbr g&ﬁlestering cAc];nEp%%er?te Icg alglseol)P tb:l.nl‘lm h%eggi aj.lolngt héh%.rg Lk ed C}.I;I to
that said metal sequestering component comprises one or more metal
bindiﬁg peptide having a high.proportion of cysteine residues.
21. A disposable filter cartridge fﬁr use in a mask according to

 claim 20, carrying a composition comprising a metal binding peptide

according to any of Claims 2 to 8.

This Sheet Has

i mnm‘iﬂ““



i ntended cosnetic or therapeutic use, nmay be treated with acid resins in
.an atnosphere of inert gases and in the presence of antioxidants to renbve
the cattion.. In this formthey may then be incorporated into
preparations for application to the-sk¥n in fornulations:- such as aqueous’
gels, ~cleansing mlks, or sinple emulsions. It will be understood that it
is preferred that only excipients and surfactants that do not interfere
with the sul fhydryl groups of the polypeptide may be used. As an
“exanpl e of cosnetic treatnment in accordance wi.th the invention, the
formul ati ons can be applied to the ex osed arts 8 H% dy such as the
face, neck, |egs, etc.CORMESIC AND/ER W‘}leg Y he nor ni ngs when
- one is going into areas with a hlﬁh urban t&g%&{& density or staying in
areas of high pollution. 39 normal washing wl|l
renove fromthe skin the residue of the formul ation that -has retained the
heavy netals over the course of the day, preventing then1fron1be|ng

‘absor bed through t he

ABSRACT

Topical cosmetic and pharmaceutical compositions are provided
for the extefnal proteétion of hﬁman or animal tissues from contact
with heavy metal;s. and said composition c_omp'rising a metal
sequestering component. capable of binding metal ions and a

._ physiologic'ally‘inert carrier suitable for topical administration.
The said metal sequestering component comprises one or more metal
bmd:mg peptide having a high proportion of cysteine residues, for

example a metallothionein.

cet Has Been Re Iaced _

i
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skin. Suitable fornulations can be appliied to the|hanBEPRACBMENT SHEETS 0fSG

“the body "after prol onged use of detergents in ordérgescepeeinspaged 2 toppaged .5
| ayer and at the sanme time pick up any traces of |cérftlaim@ht i nepgedtalte. paged .is.
The fol |l owing exanples illustrate suitable fornul at Hdpswing(s) fmaged ..... to paged.....
conposi tions of the invention Exanpl e |:| ¥ Aostracd at i pagedfi. aogeiged =..
containing Pb, Cr, Cd and Ni sequesteTifg

A further mechanism that has been shown*dgﬁigi£§§sg¥aﬁngn¥mﬂﬁﬂi"""'

the toxic effects of metals is the competitive substitution of natural
physiological enzymic cofactors by heavy metals when'at
non-physiologicgl coﬁcentrations.

Thus, the control of heavy metal pollutants in the atmosphere is
essential if metal-related diseases are to be prevented. It is
therefore expedient to seek products that efficiently and selectivély
b}o¢k'heavy metal ions rendering them incapable of entering the body
and thereby prevent them exerting their toxic effects.

The extensive contamination of the environment by heavy metals
ana their ubiquitdus presence in the ecosystem, mean that the skin and
the éccessible mucous membranes form the largest surface area
available for heavy metals to accumulate on and subsegquently be
absorbed into the body. It is also known that many of the cutaneous
allergic manifestations that have until now been attributed to
detergents or other causes have now been shown to involve heavy metals
in their aetiopathogenesis.

Of special note are copper, cobalt, zinc, manganese, mercury and
nickel which present significant health hazards in the mining -
industry, and lead, .from exhaust fumes. It has been postulated that
the accumulation of lead in developing children ﬁéy exert a
deleterious effect on memory and powers of concentration.

US-A- 4 725 670 discloses the extraction from plant material of
metallothioneins and their use in the form of pharmaceutical
preparations for treating acute and chronic heavy metal poisoning, and
metal deficiency phenomena. There is no mention however that
metallothioneins may be used as protective agents against the effects

of external, topical heavy metal ion contact.



met al | ot hi onei ns. The formnul ati on has the foll owm ng percentage

conposi‘tion: Met al | ot hi onei ns 1%

Beeswax 10% Cycl osi | i cone pent aner "53%
Vasel i ne 30% St earyl anmoni um hectorite
2% Hydr ogenated castor oil ~ 3- 2% Pyrogeni c
silica 1% Per f unme 1% -

It has now been surprisingly found that certain polypeptides having a capacity to
sequester heavy metals can be used to manufacture cosmetic and/or pharmaceutical

compositions which enable the aforementioned problems to be overcome.

Thus according to the present invention there is provided a cosmetic and/or
pharmaceutical composition comprising a metallothionein characterised in that said
composition is in the form of a gel, cream, ointment, or body lotion and is for the external
protection of human or animal tissues from contact with heavy metals and further comprises
a physiologically inert carrier suitable for topical administration.

It is preferred that the metallothionein has between 10 and 50% cysteine residues,
more preferably between 25 and 45%, based on the total number of residues.

A sub-class of metallothioneins is the so-called phytochelatins. However many
authorities now use the term "metallothionein” to cover both.

In more detail, metallothioneins (Mts) are a group of proteins, first discovered in
equine kidney in studies on cadmium accumulation by Margoshes and Vallee in 1957.
The apoprotein (devoid of bound metal ions) may be capable of binding more than one
type of metal. Since then, Mts have been found to bind cadmium, zinc, copper, mercury,
silver, gold, lead and bismuth, amongst others.



-.12 - Exanple 11: Enul sion for hands and body. "The formul ati on

has -t he foll owi ng percentage conposition: Met al | ot hi onei ns

0.5% Pol ytri nmet hyl sil oxysilicate/di methicone .3 % M neral oil
0. 5% | sopropyl | anol ate _ 3 % Stearic
acid 1 %¢- Cetyl al cohol

1 % TEA 1. 2% Per f unme
0.2% WebB/peptides having the functional characteristics of metalfRh®¥eins as described

above may be used in accordance with the invention. These may be characterised by
having specific sequences within the peptide chain such as Cys-Cys, Cys-X-Cys, and Cys-
X-Y-Cys wherein X and Y are residues other than Cys.

Thus the metallothionein used in accordance with the invention may be a
metallothionein of Class I, and/or II, zind/or IIT as defined in accordance with the
International Convention on nomenclature.

Preferably, the composition according to the invention is substantially free of
heavy metal ions, in order that the metal sequestering facility is not impaired. Thus,
preferably the metallothionein(s) present is/are apometallothioneings).

It is preferred that the compositions of the invention are formulated in the form of
gels, creams, ointments, or body lotions. Additionally, it is envisaged that the
compositions of the invention are formulated to be applied to exposed parts of the body in
the form of a barrier cream or cosmetic make-up foundation which may preferably

comprise a dermatologically inert colouring agent and/or perfume.

It is most preferred that the compositions are formulated in the form of a film-
forming, water-resistant mixture which may comprise for example oils, waxes, silicone
oils or other similar inert hydrophobic carrier materials. It is of course desirable that
such matedals do not interact with sulfhydryl groups of the metallothionein. The
compositions are preferably water resistant and preferably are capable of remaining on the
skin throughout the normal activities of the day, whilst being capable of being removed
simply by washing with a detergent such as soap.



-13- Exanple Il1: body mlk A O The fornul ation has the

fol 'ow hg percentage conposition: Met al | ot hi onei ns

1 % Cetyl di et hi cone copol yol 5 %

Tetragl yceryl stearate hexyl laurate 3 % St earyl

di et hi cone - 6 % 7- | sopropyl nyristate
6 % M neral oil 4%
Triglycerides C8- 10 3 % G yceri ne

5 % asel i ne

The composmons of the invention preferably contain between 0.01 and 10 percent
by weight of said metallothionein, and most preferably between 0.1 and 5 percent by
weight of said metallothionein.

The present invention further provides a cosmetic method for protection of human
or animal tissues from contact with heavy metals, said method comprising applying to
said tissues a compdsition comprising a metallothionein capable of binding metal ions and
a physiologically inert carrier suitable for topical administration.

Although metallothioneins may be used in accordance with the invention, to obtain
a protective effect on human or animal tissues against contact with heavy metal ions
primarily by incorporating them into cosmetic and/or pharmaceutical compositions, the
protective effect of the invention may be obtained in other ways.

Thus in a further embodiment of the present invention, there is provided a mask
for the protection of human tissues from the hazardous effects of environmental,
particularly airborne heavy metal ion contamination, said mask comprising a filter
medium carrying an absorbent material comprising a metallothionein capable of binding
metal ions. |

Metallothioneins can, according to the invention, also be employed in disposable
cartridges for masks for the protection of human epithelial tissues from the hazardous
effects of airborne heavy metal ion contact.



NaCl 2 % Per f une
0.5.% - Wat er 61.5 %
- 14 - Cl ai s 1. A cosnetic and/or pharmaceutical conposition
conprising a netallothionein characterised in that said conposition is in
the formof a gel, cream ointnent, or _bgdy lotion and is for the external
protection of hurran or ani mal tissues fromcontact wth heavy netals and
further conprises a physiologically inert carrier suitable for topical.
adm ni stration. 2. A conposition according to CQaim1l in which said
met al | ot hi oneiThei me@aliothpmehi asddoddooniineg to the ifivention/may bp eapdbile of bindargdi ng
to daiml or 2 wherein said netallothjonein is obtained fromplants.
many of the heavy metal ions which may l)e present in the environment. However it is
envisaged that it will be most important to protect against lead, cadmium, mercury,

copper and nickel.

Metallothioneins useful in producing the compositipns, methods, masks and
disposable cartridges of the invention are of widespread occurrence and can be obtained
from plants, and/or animals and/or microorganisms. '

Although metallothioneins may be obtained from any of these sources for use in
the invention, those obtained from plants or microorganisms are preferred.

For example EP-A 0,242,799 discloses a method for extracting metallothioneins
from plant material and metallothioneins produced according to this method may

advantageously be used in producing compositions according to the invention.

It will be appreciated that the use of a product of vegetable or microbial origin
belonging to the metallothionein group therefore provides an effective “molecular”
method of intercepting heavy metals. Using the method of the invention it is possible to
bind the metals with a thiolic bond to a polypeptide structure and the bound metals are
then prevented from diffusing into the body. This prevents the metals from e;cerﬁng their
toxic effects (e.g. enzymatic inhibition and immunological reactions).

The plants most suitable for use in producing metallothioneins are those, for
example, belonging to the Cruciferae and Caryophyllaceae families.

Metallothionein can have the ability specifically to sequester selected metals and it
is especially preferred, in accordance with the invention, to utilise metallothioneins which
are adapted to sequester



4. + A conposition according to any of clains 1 to 3 in the formof a
make- up’ f oundat i on. 5. A conposition according to any preceding claim
herein said physiologically inert carrier suitable for topical

adm nistration inctudes a water resistant, filmform ng substance. 6.

A conposition according to Caimb5, whatetn said physiologically inert
carrier includes a wax, an oil, an enulsion of a wax or an enul sion of an
oil. 7. A conposition according to any preceding claimfurther

conpri si .a dermatologically inert colouring agent. 8. A conposition
accordi§§g¥ﬂﬁ%ny precedi ng cl ai mconprising between 0.01 and 10 percent by
wei ght of said netall othionein.

- 15- 9. A conposition according to Claim8 conprising between 0. 1
and 5 percent by weight of said netall othionein.

L. A cosmetic and/or pharmaceutical composition comprising a metallothionein

characterised in that said composition is in the form of a gel, cream, ointment, or body
lotion and is for the external protection of human or animal tissues from contact with

heavy metals and further comprises a physiologically inert carrier suitable for topical.

administration.

2.

A composition according to Claim 1 in which said metallothionein is an

apometallothionein.

3.

A composition according to Claim 1 or 2 wherein said metallothionein is obtained

from plants.

4.

A composition according to any of claims I to 3 in the form of a make-up

foundation.

5.

A composition according to any preceding claim wherein said physiologically inert

carrier suitable for topical administration includes a water resistant, film-forming

substance.

6.

A composition according to Claim 5, wherein said physiologically inert carrier

includes a wax, an oil, an emulsion of a wax or an emulsion of an oil.

7.

A composition according to any preceding claim further comprising a

dermatologically inert colouring agent.

8.

A composition according to any preceding claim comprising between 0.01 and 10

percent by weight of said metallothionein.

R

O



10. A cosnetic nmethod for external protection of human or. animal tissues
agai nst heavy netals which conprises applying to said tissues a conposition
according to any of Clainms 1-9. 11. A nmet hod according to Claim10

wherein the conposition is applied as a coating to the skin. 12. A
met hod according to Cainms 10 and 11 whek®in the conposition is applied
prior to exposure to heavy netals, and subsequently washed off. 13. A

mask for9.t he Hdroomposition agtordingate €l tetdmaprising betseef 0onands percent dgus

ef fects of, @quborcpe h E’\ﬁ netal ion contact, said nmask conprising a filter,
char act e¥F8%C4 H}ﬁ“ﬁ 194114 ter conprises a metallothionein. 14. A

di sposable filter cartridge, for use in a mask according to Caim 13,

conprising a conposition according to any of Clains 1 to 3.
20. A sk f ok cobraetic afetinidi fon erferial Protection GEhurain bt ahiaes tis&@against

heavy metals which comprises applying to said tissues a composition according to any of
Claims 1-9. '

11. A method according to Claim 10 wherein the composition is applied as a coating
to the skin.

12. A method according to Claims 10 and 11 wherein the composition is applied prior

to exposure to heavy metals, and subsequently washed off.

13. A mask for the protection of human epithelial tissues from the hazardous effects of
airborne heavy metal ion contact, said mask comprising a filter, characterised in that said

filter comprises a metallothionein.

14. A disposable filter cartridge, for use in a mask according to Claim 13, comprising

a composition according to any of Claims 1 to 3.

* ¢ L M S *



t he. hazardous effects of airborne _heavy netal ion contact, said nmask
conprisi'ng a filter medium carrying a conposition conprising a netal
sequestering conponent capable of bindigg netal ions, characterised in
that said netal sequestering conponent conprises one or nore netal binding
pepti de having a high proportion of cysteine residues. 21. A
di sposable filter cartridge for use in a mask according to claim 20,
carrying a conposition conprising a netal binding peptide according to any
of Clainms 2 to 8.

COSMETIC AND/OR PHARMACEUTICAL COMPOSITIONS

AND METHODS FOR THEIR USE

ABSRACT

Topical cosmetic and pharmaceutical'compositions are provided
for the external proteétion of human or animal tissues from contact
with heavy metals, and said composition qomprising a metal
sequestering component capable of binding metal ions and a
physiologically inert carrier suitable for topical administration.

The said metal sequgstering component comprises one or more metal
binding peptide having a high proportion 6f cysteine fesidues; for

example a metallothionein.



