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TREATMENT OF BURNS This invention relates to
manuf acture and applications of netal ion chelating
W@ vpossses ons for the treatnent of vari ous burPGT/GB2005/002849
conditions in human and non-human ani mals. Burns are a
maj or formof injury in todag s society. They can cone

from many sources inc t excessi ve
exposure to radiati on&'ﬂg&g&a g §F‘ ghﬁﬁ&tl on resulting
Th? sS Y ARENE1 I &Rt R H AL £ AR W N Garld ashp1 {td€Bons of
el ectrical discharge, contact with chem cals,

metiadt ilom chenteddtnanvadnpasiyt irats obpectize sWHSent of various
bétggtlksl r(‘:%na 1) aJ'.roantsusl elhqtﬁsaq} Satnoc[ IBD Ob}{d&r‘é&'s?

ding water, ens o r?en ar| se due
to i nappropri ate treat ment, the associated pain, and

formation of scar tissue, The great est nunbers
BYESS @5 SIS G RistiFHony biit nsOdR %’ %hmjr%wm%hey can

A ALY L handl g @ sl LAt one WheT £, el LReEs Bobe

water or oll 7is involved. Burns are generally
ecdpassidd enb acobiratiingly ¢ ¢ tmlalsexa@u@hees p@gulting in

extent. FEirst urns are he
henty FirslDoaroe RUOS Ao dng M dest B0%es, electrical

diebhfdf WonttHdt WKtHﬂ¢Hﬁmﬂéal§ﬁrfr5©ﬁﬁbhtVeohﬁact with
touch and the damaged skin may be slightly rml st from
ey |heek e FL T | e i35 ttféolae%%etppa%tes of LeHBNER| AY hot

f¥utégf%d%ﬂrgst§%% %}ﬁﬁ"&bf@%vehgﬂdélﬁree@ESOP§599§ﬁg often

creating pain. d sunbutrn is typical of a First
aietgsreee:h&lrtm sinapp 1oy i See ohe Demgere, Buhasassowhered pain,

2 G R S RN s A Lestede MRoURIE people
who suffer the most from burns are children who are
attempting to handle a situation where either hot water or

oil is involved.

Burns are generally classified accordingly to their

seriousness and extent.

First Degree Burns are the mildest and normally only affect
the epidermis. The burn site is red, painful, dry, no
blisters, very sensitive to touch and the damaged skin may be
slightly moist from the leakage of fluid in the deeper layers
of the skin. At this point the sensory nerve ends are also
exposed and creating pain. Mild sunburn is typical of a First

degree Burn situation,

Second Degree Burns is where both the Epidermis and Dermis
are affected. The damage is deeper and blisters usually
appear on the skin. The skin is still painful and sensitive,
as the nerves have been affected as well as the sebaceous

glands in the area.
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appear on the skin. The skin is still painful and
sensitive, as the nerves have been affected as well as
wao bwesedsateous gl ands in the area. Third degr eeP@UIGB2005/002849

are the nost serious, as the tissues in all layers of
the skin are dead. Normally t damaged area goes down
into the subcutaneous tissue."4J)sually there are no

blisters but the burnt surface can have several types

ﬁi&@%ﬁr@éc%ufrfsor%ﬁ@ittﬁe oDl agde {ohar red) e brights in
red fromblood in the bottom of the wound. | n nost
addsésyidrscaf pdretslatre atowdedat olghrndkl gupee f dehaged area
fascia, and.intq the nuscle | ayers where_varijopus

I T AT QA T AT TLe el Her Rt T hE ERFRE are no
Jlermes Agiidammgash e HuF faanche ave es@abphESBypss of

on touching the skin sonetines it has no sensation

g o e ri T oM biek To? RERclat [P BFC®) apEhPRYIBE red from
%%ﬁoné%]'rg %ﬁo%’é@&ﬁ%f e Pr&SY! erd ngi.cat essdamged,

cases bacteri al ection1s a
gt fd teantown stkhamagh hehdastper i @saldbasoas, and into the

aerogi nosa is generally, the npst freval nt bacteria
TS P Y iR elb%r\ﬁa%/&%‘é%.afrﬁ?% BACT BT R1ES a0 §°

her dypesalids viekYsHihfhepbést ordi ghndgedf tpe bhien can be
burn area with the result sonetinmes that healing of

qhiet arpaint i vughnd aph obsuph beadiiresskhel gaPAgigREnit has no
raft.s. i POSSi : t ngder L yj al, .t :
e%?%%%ﬁ§8%ﬁ%%ﬁ?%a%géféngﬁ%a%%%gdggnégggggggﬁtFglbzégghlng of
thessleicdn sesurés e bm dhi srbastieei ahdinheesi damaFhd skin.
normal treatnment for burns is initially to run cold

wat er over the danage area with the intention of

1overi nehide hesperabur enrdotmBh! YsWat Bifhi 6t cHBEr @€sk and
burns no further treatnent is required and the skin

tpdacteéribel Pseadoranygy aeroginosa is generally the most

prevalent bacteria that can inhabit burn areas. This bacteria
is a very hardy type and is very difficult to dislodge from
the burn area with the result sometimes that healing of the
area through various procedures including skin grafts is not
possible, as the underlying basal tissue has been
contaminated and damaged and substantial scar tissue can

result from this bacterial infection.

The normal treatment for burns is initially to run cold water
over the damage area with the intention of lowering the
temperature. Normally with first-degree burns no further
treatment is required and the skin repairs itself naturally

within a few days.

With second degree burns after running cold water over the
burn area, conventionally an antibacterial ointment or salve
is applied to assist in the healing process and normally the

damage area will resolve itself back to normal within 3
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within a few days . Wth second degree burns after

running cold water over the burn area, conventionally
w@pooanosskact eri al oi ntment or salve is appli edP€DGB2005/002849

assist in the healing process and nornal |y the danmage

area wll resolve itself back to normal wthin 3weeks

. Sonmetinmes |f bljsters are présent and they burst
YReYS neyORekted be PHifhRASt 8TgePTEFANES 2RHethEAdPUTrst they
ﬁgynneyﬁtbgtgér@rgﬁﬂéﬁetgu§8§ 9%8689'€Qe08e%ﬁeskin.
severity wll dictate the treatnent. Normally
extensive nedication is required under hospital
e that the damaged_area is treate

ondi tion 0_ensur
B OperhorE S P9 Rt Ens claBo R LATaS  pbBE: BPECT Sk L 1L
gratisei phé ht segbmeni, | hopnababl ¥xhareive heddedeion is
after a period of stabilisation. These burns normally

bedeheed ntedeedh@ePtkpy FenAbtiprneatedenndreahhpéstihe damaged
éPeQafgr@PgatégsﬁrgéFﬁ%glgB’tQ& ?ﬁesé§Vevg%hm£ghr%s possible.
a I tron o e

degree burns, re amaged area
fbimaytyfteaveststar chbssuelaspirhbabkiynhaoeekp whi adbne after
i s taut an? sonethEs results in restriction_of

t

FORRERE . OF t SFRPLALBBFERR - of NERE BHERENROFRGEAYI BRCLEe

BYOeE 88 HFuiDER gei PRl tPBEEe8f ahhecaRoyesRiebieMyangrene,
There has previously been proposed in our earlier
#%f%n@fp@bfi@%ti@ﬁ Y€r635032944, various topical

chel ating conpositions suitable for use in conbatting

anti bioticresistant infections and contam nati on of
Whehskhirdndegpea bounds. réhebelhastheenofiotheevdbtdged area

suggestion, however, of the possjible utility of such .
SBIROLIY | BHAVTBr SOt her - E3HAI FPoRES, SHNhSRE oW ToGhdLs taut
dNat s608PORe L1 PASUPRSEdn0REPei HE€0Rf of movement.

It is an object of the present invention to avoid or minimize

one or more of the above problems.

There has previously been proposed in our earlier Patent
publication WO 03/032944, various topical chelating
compositions suitable for use in combatting antibiotic-
resistant infections and contamination of the skin and open
wounds. There has been no previous suggestion, however, of
the possible utility of such compositions for other

conditions.

We have now found that compositions based on the use of
chelating compounds as disclosed in WO 03/032944 (the
contents of which are hereby incorporated herein by reference
thereto), have significant beneficial propérties in treating
various burn conditions, and in particular in reducing the
risk of infection which is a particular problem in the

management and treatment of burn conditions, as well as the
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chel ati ng conpounds as disclosed in WD 03/032944 (the
contents of which are hereby incorporated herein by

WO edoenessee t hereto) , have significant benefi cP@l/GB2005/002849
properties in treating various burn conditions, and in
particular in reducing the rigﬁ of infection which is
a particular prohlem.nt mahagenent, and. treat ment

r&AUGHAR e it igHS A HOMA Y BALT M i@ toh grerewith, and

t8lel MinNfdeon afi RRiih agR0Gd @it tdieremiddtudd $BEn and tissue
uni que action in the pronotion of natural skin and

rieiggoudE hr,e reivva s carldr Bigedul iy i Zm gt ¢ her eof . W have

found that the chelating conmpound will coat any

bacteria present and deprive it of netal ions, which

Wehe hacteniml relat ahd athdloothndheempeans whel asyt any

i nfection that may be present, from Pseudononas ‘
bagtedifoRr et HEK HHREr TS, 1 ©OF ekl 1oRedi Weefy the

b%f&dce%lﬂackf_léap)}gr&y%r UASES . CAM L QheadPUSHAD &ndi I§faection that

aspect the esent 1 nvention provides the use of
maet dle ipore et affiony Regprdoriona s hee nepifiest upe ofther bacteria,

nedi canent for the treatnment of, burns . For the

oA GrtRiante e neet Y B nah Coph g, pgnerol
conditions" herein are intended to enconpass the ful

range of such conditi ons, including.those,resulting
Fygm i eisi $e a3gRZure e PFasrati bavert onspragyides the use

L : i . U ’ o | g
CELTLER R AL oS NS, seper piadiavtan, or o
madicament chbs, the i ttearmenoneacbuwish very hot

obj ects such as cooki ng apparatus el ements or hot
fluids such as scalding water, hot oil, etc, unless

tdie et L PsVdasce N6l cab el , Preferabtys tbevpeiak”i 68 “burns
chelating agent is used at a pH substantially higher
il thenpH berehe drooctnienddd pat prApmpass the full range

of such conditions, including those resulting from: excessive
exposure to radiation, e.g. solar radiation resulting in
sunburn, thermal radiation, welding flash, , fires,
electrical discharge, contact with chemicals, friction,
contact with very hot objects such as cooking apparatus
elements or hot fluids such as scalding water, hot oil, etc,

unless the contrary is indicated.

Preferably,’the metal ion chelating agent is used at a pH
substantialiy higher than the pH of the blood in the patient.
In general the pH of blood in a normal patient is around 7.4.
When the pH of the treatment composition is higher than that
of the blood, it draws blood into the burn area to which the
composition has been applied, thereby promoting healing of
the burn and skin and tissue regrowth. In general the
greater the pH differential between the blood pH, and the
composition pH, the stronger the effect on drawing in blood,

and the greater the healing promotion effect. On the other
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In general the pH of blood in a normal patient is
around 7.4. When the pH of the treatnent conposition

w0 g00hiogses t han that of the blood, it draws bl POUOGBRG06/002849
the burn area to which the conposition has been

appl i ed, thereby pronoting healing of the burn and
ski n and tlssue regrowt h. | n geheral theigreater t he

A% LF&ESTHE L bdthie P Fed Bieod 'pHL &hkive petse to “toxicity

a%‘?i%gs'otﬂh@} B3 dheBd ronasie 4 hen eéﬁeeoéo@fﬂ dr ey gendPal we
bl ood, and the greater the healing pronotion effect.

havet Hourchdtend;hexgessiasly e gin prheatarse fEon 8.0 to
B o S L Pk HEPUERE bFan 0.2 o

shiould be in the range from8.0 to 9.6, preferably
from9.0 to 9.5, nost preferably from9.2 to 9.4. In a
further aspect the present invention provides a nethod

for the treatnent of burns, conprising the application

to the burns on a human or aninmal suffering from
ﬂnnauiunﬂhem1aﬂﬁemﬂiwmed@s@semtaimwemti®nnpcheiaeSng method

j%%$q%} Preferred chglatln ents, can c@g ate vari L

i Mt R RS RAEPT neT PR AT I KBS cREPI4CBY 1dn to
fBe thphes Shrechurid bRdhheshl geatéﬁmghe&@bwburns, of an
maxi m zing protection of the burns area agai nst

efifeadtion dose ngft hemebzdbvioy pbeladingbagent.
particularly, it is preferable for the chel ati ng agent
(s) used to forma chelate with a plurality of neta

C +, . Fe2+ F,..ZN
R T B A s i o hee Res Bbi Fodia 5ot
ﬁéﬁaﬂzm¢n&taw®lahéyebyoaﬂtapkcbauneoiaabyimuﬂy;ple, dlreCt

chelatln nost netal s art. from sodi
A Seres or ant ot ¢ neReEeay Ror ehet Ay REoRREhionats the

Eﬁ%ﬁ%‘&%%é”agalnst infection during the recovery period.
More particularly, it is preferable for the chelating

agent (s) used to form a chelate with a plurality of metal
ions selected from Mg?*, Fe?*, cu®*', zn?', Mn?", Ni%**, and se*
8-hydroxyquinoline has been found to have a particularly
broad spectrum of activity, chelating most metals apart from

sodium, potassium and calcium.

Preferably the metal ion chelating agent is a heteropolar
compound comprising at least one unsaturated heterocyclic
six-membered ring in which at least one heteroatom moiety
acts as a hydrogen acceptor and in which said compound also
comprises at least one hydrogen donor moiety, conveniently a
hydroxyl group, said heteropolar compound having no
substituent which by itself or together with another
substituent or substituents creates such steric hindrance
and/or renders the molecule so basic or acidic or so alters

the steric geometry of the molecule as to prevent
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conmpound conprising at | east one unsaturated

heterocyclic six-nmenbered ring in which at |east one
whedoenaesseomM noi ety acts as a hydrogen accept or PE@NGBRIVS/002849

whi ch sai d conpound al so conprises at |east one

hydr ogen donor noi ety, conveni ntIy a hydroxyl group,

3 TREHPTOR Y S TSR St ey SR RTr ERERE ppieties of
ren?\tdltelé‘%ﬂtes il Q?étf‘éro;y&ihft@&hlgo&a@d‘pmetﬁ@da?gimgen donor

rs the nol ecul e basic or acidic or so ters
arite sRiceptoyeanettijesoiof hmotther uhelaesule of said
preventinteraction of the hydrogen donor and accept or
hediesgresl agt P Hécul e of heteropol ar conpound with
t he hydrogen donor and acceptor noieties of another
nmol ecul e of said heteropol ar conpound. In general the

1 efeaided nElalproreched ahdfgl agent chelatbayengeatylis a
conpound having at |east one nitrogen in the ring

ettrars Wy larepreroyrd shavireg hydr beagst sapst pigeagen in the
osed ogn the rin ructure s
b et | B FeRst | one RraFerTRaERBehR treRt
SN HdDBRAAM S e Sel-ectefef £8MBPELOPRLLYde together, a
substituted 2,3- dihydroxypyridine ; 4

cﬁblh&mng(ﬁgmn@1®m1dlheeférpeérmdtﬂblion chelating agents

lindiol; 2 ,3-di h d I
%ﬁ%n$$ﬂ$E§§£|é§5% %@#%96%1 roﬂ%%ﬁ%?ﬁ?%é:aoﬁ 2 -

§§E§§g§g§gxg{aﬁn @hgngzhggksk 2041 {1951 o ChpERG i nol ;
qui nol i ne” . I OX nol i ne has
A0v-adpi agel Did{el mi ng3 nraihydronthehakn imi;tb,a-

particular|ly broad range of different nmetal ions . In
rteuidinediebect -PRELIRPEs eArPRADBRENEAIPRBYI dEs a

laamosuli oabr FOFBERLELARA 961! OBhG%hoBRPLLERELR 15 s-
hydroxyquinoline. 8-hydroxyquinoline has the advantage of
forming metal ion chelates with a particularly broad range

of different metal ions.

In a further aspect the present invention provides a
pharmaceutical composition for topical application comprising
said metal ion chelating agent in a pharmaceutically
acceptable carrier therefor, preferably an aqueous based
carrier. Suitable aqueous based carriers will generally also
include an intermediate diluent, wetting agent, a thickener
where needed, and a pH controller, for providing a
composition pH which is higher than blood pH, as discussed
hereinbefore. The compositions will generally be in the form
of liquids, gels or pastes and will generally comprise from
0.0031% to 0.20% w/w, preferably from 0.02 to 0.1 % (227?)
w/w, of the chelating agent with higher concentrations

tending to give a faster and/or more effective healing.
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said netal ion chelating agent in a pharmaceutically

acceptable carrier therefor, preferably an aqueous
whawedoss2¥ ri er. Suitabl e agueous based carri er BCTGBR005/002849

generally also include an internedi ate dil uent,

wetting agent, a thickener where needed, and a pH

controller, for providing a cg%bosition H which is

A B d-PH CAP U SRIL P He? eFibetor Ee fhgeptors to
QRS i1d ONS MJd i e nefiad Ive s ithdher HOrsupfe 1My @8e to the
gels or pastes and will generally conprise from
R i00 %t G-I 2BMaged Firesf erabiinimbsed. 02 to 0.1 %

(???) ww, of the chelating agent wi th higher
concentrations tending to give a faster and/or nore

fd eddd wih heiatdthgiRirddeosaie, tierd hes cogaposalipnemployed a
coats the nerve receptors to neutralise the pain. This
Ineans theRm tHERRF ey Wikch o ¢PevpRl fntlpni Eheprayed onto

«%ﬁarfggaﬁﬁﬂaﬁﬁé&aaféa @J&/Bf%ﬁ’a%nﬁ% ‘H§§e&’n?cf:£5_§§'gﬁgr8§maged area

ere 1s generally oyed a lrquid form

o ipolgd térosy revt @i ooy erveatdye | STsps ayetl ohypichgly relieve
tgfngged area and/ or may, be w ped.across %?e dagﬁged  od

SRR HEH ! Bhstr e L QUPRat e cobdr 4GRS Tht Wi Fpon a perio
dypisaivcrel deves theuPs) NneneEdi i 8L few Abnyiesbasdsign of
generally within a period of as little as 24 hours,
FHerkugh |3rde oo X/ERPIR- sign of any burn area or
redness. For the treatnent of second or third degree

burn areas, the use of a gel conposition, which is of
Fopotitabt eeaimeosi ¢, secorad past ehtodpdsgteenburs areas, the

ener al | ef d _Jt is | tant _t t hat .
3R OF ¢a Jhbre RS 1ot OBr BALER 18 Sbphi BAUFeRAPnElScosity,
oD $tpa a8 tbatpbitide) piengunerbbal pherserva. It is

receptors remain covered with the conposition, and ,
beperrant efojensybst Bt athy akeatwhasd. the gel or paste is

applied remains moist, as that will help ensure that the
nerve receptors remain covered with the composition, and pain

relief is substantially maintained.

With second-degree burns, after the application of the
composition on the area and even unburst blisters, it will
generally be found that within 24 hours, the blisters have
reduced in size, the redness substantially disappeared, and
the pain has substantially disappeared. If the blisters have
burst then the skin is repaired within 2-3 days with repeated

applications of the composition.

With third degree burns the composition will help ensure that
the burns area is protected from infection, and healing
proceeds. The tissue and skin will start to rebuild, and
after a few days the skin and tissue take on a new colour

appearance as healing progresses. The period of time required
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Wth second-degree burns, after the application of the
conposition on the area and even unburst blisters, it

waowdob/ogeseer al |y be found that within 24 hours, P€T16B2005/002849

blisters have reduced in size, the redness
substantial ly di sappeared, and,the pain has
substantial ly di sappeared. |f” §he blisters have burst

toneempde tkitie Neldid REFH 2lB grBRrad iy depend on the
Je&REatLd Fﬂﬂééasdﬂ{lsl uMeathﬁF@Sa hQ0eq VWi, third

egree burn e conposition w nsure that the
burns area is protected frominfecti on and heal i ng

oc d The tissue Skl will start_to rebuild,
BT de A SRS H Sk therhe Ped et t SkbSErcathagpnts of
o %m@me@&@%ﬁ%@@mme@r@?r@ﬁéeﬁatibs oertrd REtal ion
tine requiredto conplete the h i ng process w ||

@@d@"@lﬂw afgrehnd ofluhe Seved¥anpbe, t hengar bhenpue§eared

t.th
IS B el Pind it PHIRRCELILEE IR8 1 f eperatny
JJﬂéﬁJILﬂ:dLEb)th rmh;,atpwcerby sdbuled alni aguebek asbmgtlon
agent Thus, for exa si nce. t he igreferred net a

U A ATIRP EY SRS h?%‘?%?(%?r%?l E Psh é%ﬁ‘é?‘}éﬂPi-/nOllne can

B&%ﬂléﬂﬁfec@rb?%é(lrﬁ’@%ﬁ yll%@éﬂﬁé@léﬂeangGHﬁtSQEHB' 88 a
Sui't abl e aqueous basSed conpositions of

18> e o xiyeped wbl nreg baeo be, ppephe eabby ysppglane glycol,

int er medl ate soI vent uch_as udi

ggjt%/ ’pr f et }Py %J?op an%a‘”é(?%%ﬁqg ylglér @gog? skilled
ﬁorﬂhé Qirt amtlL B a\pgbtdacn’ga*agemumo\wdskrhhgd bf wheting

art will appreciate that a wi de range of ,wet

RS 25 sl abTe that WAy be Geed Unieh usurd give
solubility of the petal {on chelating agent iA ghgeeh,

I ncluding inter alia Polyoxyethyl ene” Sofbitan Fat
ActldidEsterineer Jhde HebyexyeTBplemel §eobbhan) FatamdAcid

éI%eJJTfSCQFgé T60 and T80 (Polysorbate), and C9-Cll Alcohol
ethoxylate (Symperonic 91/8, or more preferably, Symperonic
91/6).

It will be appreciated that a range of different proportions
of the various components of the aqueous based compositions
may be used depending on the solubilities of the metal ion
chelating agents used, the final concentration required etc.
In general we have found that the amount of wetting agent
used is relatively sensitive. In the case of the
intermediate solvent (glycol etc), once a required minimum
amount sufficient for solubilisation of the metal ion
chelating agent in the water is present, then the amount of
this intermediate solvent can be readily increased further,

though there is normally no particular advantage in doing so.

Advantageously there is also included a pH controller, in

order to ensure an alkaline pH in the composition, which is
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et hoxyl ate (Synperonic 91/8, or nore preferably,

Synperonic 91/6) . It wll be appreciated that a range
w@boodiobd5e¥s ent proportions of the various conpoPEnGB2@F/002849

t he agueous based conpositions may be used dependi ng

on the solubilities of the netal ion chelating agents

used, the fijnal concentratioﬁg%bquired_e c._ln genera
hwéhﬁéthPBUH&OPﬁaPHVhéSaﬁ&@ﬁPS§FQM§ﬁﬁ9hﬁgﬁﬁﬁﬁeﬂhﬂﬂ?qs
p&@%@&m Y aSBRSHE Y8 'x"ég‘i%% case of ddhe int eramdi @renient

solvent (glycol etc) , once a required m ni num anount
phykfibdogntafldy solaspitiabdat ipdh comtited Mgt riah may be used.

hel ati ng _agent in _the water.is pre t,. then t

1o CBREERT B R £61 FEne Ga b TRhdiT y<H ©F

NaOEr eaped flewster,, thwaugh tdene iis nydmIBETAO conveniently

particul ar advantage in doing so. Advantageously there

iing té;pséoirﬁuqfdé:dl%gfﬁﬁqsblmnr &1 dietiaptidEt $dllensipePTA or
l.kal_ i d.n the composition, which ishigher than

T%%ggg’péé%iggﬁﬁiﬁ}sed her ei nbefore, nost preferably a

pH in the region of 9.2 to 9.4. Any conveni ent

hysi ol ogi cal 1y accept abl e control,_ mategial be

e TR SR fo GG HE ST VDT of AT Ehgh outtable
H 19n Na@H. crPref e rsdlused hiough, 1ider @, | sqtseds-based,

EDTA, conveniently in the formof the D Sodi um or
cratocadddionmasfal thg GSERTA o TSEDRR L¢ eSpectseely)then
t he of - 8- 0 | hol VieL FOURR t B 1 ows
tsrlﬁatt%%gc &fog)o%r?%’ny%%gﬂmr@eﬁr%geﬁa‘?n ari qui dc,)Wlng
agpesisikased, conposition of the invention suitable
for use in the treatnment of burns, would in genera
have the follow ng conposition: Conponent Wi ght
Component Weight

Primary chelating agent 1 part

(8—hydroxyquinoline)

Secondary chelating agent 0.1 part

(EDTA)

Wetting agent 4 +/- 5% parts

Diluent at least 20 preferably 40
Deionised Water ‘ as required to obtain the

final concentration
required.
pH controller (DSEDTA or TSEDTA) as required to achieve a
pH of 9.2 to 9.4.
Thickener as required for the

desired consistency

Further preferred features and advantages of the present
invention will appear from the following detailed examples
given by way of illustration of some preferred embodiments.

Example 1 - Method of Preparation of concentrate
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Primary chel ating agent 1 part (8-hydroxyqui noline)
Secondary chel ating agent 0.1 part (EDTA) Wetting

wW@o®enoss2s/ - 5% parts Diluent at | east 20 prefBCHGEB004002849

Dei oni sed Water as required to obtain the final
concentration required. pH co tOroI | er (DSEDTA or

A0
T v BT et B e L EnaLPRLB8 SrBpblafyyand 0.5 gram

FRrthief1 Hefmrdmhé e@é@fsszx@@al@dx@naagga ebnthelier), were
resent invention will appear fromthe follow ng

Hheed exant? edegroen eynwagradei inushr atra@meéf ofopewetting
r d ts

N e T R A
K<thet a2 g THOPOTHO) 2aaddTO0 5 ( goaysofb&tbyl,eaechanfcme Alcohol
Tetra Acetic Acid (pH control I efﬁl@ re di ssolved at
SRR &%YWH’%JF%%C AL58) gry AT &BEt Phg2afentr
§6iﬁﬁi@dn$ﬂfﬁ%ﬁé) ¥0§Y§Egﬁteggl§gﬁgﬁt§Qoﬁa§E$p§QEQe Glycol
Ester T20, T4 T60 and T80 (Pol ysorbate) |,
@az@ﬁmﬂn@th@&y$@rblt§&np@n@ﬂ|@ogthPn haﬁthezooaghaﬁwed a

BBy 8! SlaFELLD sehenzagugals 0 Uool sl gold hamo:

dsplwém*@nwilma@@e@ aehinekedupatbuat belugtiant offy 500 ghammes and
%%ycol or cherl ne_or Sorbitol dil uent was added to
K %%O% a9%6+%9|59009 QéoagFaﬁﬁﬁg LRGeSt FeRtedsiieg 2

B ¥EREe S0P 8. Phsapcons et halieseeBLaLRLN8h81ating compounds.

Example 2 - Preparation of Liquid Spray Composition.

Take one part of the 2.1% chelating concentrate from Example
1 and dilute in 39 parts of deionised water, then the pH of
this composition is adjusted to pH 9.2/9.4 by the addition of
Tetra Sodium Ethylene Diamine Acetic Acid. The strength of

this preparation is 525 ppm of chelating compound.

This product is suitable for treating first degree burns such
as sunburn, which is a common complaint during summer, or for
welding flash that occurs with arc welders in engineering
companies. The composition is sprayed onto the area of the
burn as quickly as possible after the burn has occurred, and
thereafter is desirably reapplied at interwvals of 10 to 15

minutes until the skin can be touched with no pain.

Example 3 — Preparation of a Gel Composition

Take one part of the 2.1% chelating concentrate from Example
1 and dilute in 39 parts of deionised water. A
hydroxypropylcellulose thickener, is then added at the rate
of 1% w/v, to produce a pourable gel composition and then the

pH is adjusted in the composition to 9.2/9.4 with Tetra
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m xture of 2.10% primary and secondary chel ating
conpounds. Exanple 2 - Preparation of Liquid Spray

w@0vpoesses on. Take one part of the 2. 1% chel at P@YGB2005/002849

concentrate from Exanple 1 and dilute in 39 parts of
dei oni sed water, then the pH aof this conposition is

adj usted to, pH 9.2/9,4 by the addition of Tetra Sodi um
FROTR et Y Lo DB e Ket s FRetifr 8Rgtn (SPEPRAY -  The

PP AL 1 ON 19192 rggakgéisheigt5mg E?ﬂpgﬁn@heIQ%§ng

product is suitable for treating first degree burns

serpowzd sunburn, which is a conmon conpl ai nt during

sumer, or for welding flash that occurs with arc

wel ders in engi neering conpani es. The conposition is

B¢ ayesil Dd 01 dheoar enisf gkheibudspasdguickhy tda® burn and the
possi ble after the burn has occurred, and thereafter

PRUYUS| FARFGIRRApBIEed aPafhbgr 04l §hef 9¢d ghopdd be at least
' il . th [ : -Louched.:wi iN

R e R R P

pattonfthdeb@ridachel mbing tonpeaveatephionmcEranpl atk so if

and dilute_ in 3? girté of deionised water. A . .
RYSF ORI DY opyPLet PRI GsETERPERENEF, CPYSERBA 4G8BYCRESIdY 10
tRé erOfm 186 Wivspboapledyegparpputakial19¢l i60pagkld @Rer the
and then the §H is adjusted in the conposition to

9roz gwitthyj @ horesEASEJLhMIEVK§PeAECPN N fe ot PaeResti ¢he gel
j The strength of this preparation is
gggﬂp%%§%$gﬁ%%Féting conmpound . The application of
this gel is dependent on the burn and the person
oncer ne buE a _coating of th %I houl d .be at | east
gx%ggj - = o) i : te, fompo ry to
Kerp bhe geltoprt Breburmsargal ABLEAY tEnREAYRRLcPFBm Example

com ng back so if necessary a suitable dressing or
tovRdi agleeenienP@nPRytpnot deionised water. A

hydroxypropylcellulose thickener, is then added at the rate

of 2% w/v, to produce a viscous paste and then the pH is
adjusted in the composition to 9.2/9.4 with Tetra Sodium
Ethylene Diamine Tetra Acetic Acid (TSEDTA). The strength of

this preparation is 515 ppm of chelating compound.

The application of this paste is dependent on the burn area
and the person concerned but a coating of the paste should
generally be at least 2-3 mm thick on each application. It is
necessary to keep the paste on the burn area moist so if
necessary a suitable dressing or covering (conveniently in
the form of disposable diaper material), is placed over the
burn area with a plastics film wrap around it, to prevent the

paste from drying out.

Example 5 - Treatment of Third Degree Burns

A 48 year old male subject with a third degree burns area of

around 155 cm?, on his arm, resulting from a hot oil
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the form of di sposable diaper material) , is placed
over the area with a plastics filmwap around it, to

w@e@eeois2s he gel fromdrying out . Exanpl e 4 -PCT/GB2005/002849

Preparation of a Paste Conposition Take one part of

the 2.1% chel ati ng concentrate from Exanple 1 and

diJute in 39 parts of deionised water. A,

W ST c2I PF bEeCORPRREREPT RSCPREAT AR ATPRE 4+

At 230MMY, phPnproduse ByYESCQUEaPaSt BagRdriRENinfection

the pHis adjusted in the conpositionto 9.2/9.4 wth

Wt rev Souenen & ket ehee DEandhedTwt r anAc¥ipébAei ¢kin regrowth
TSEDT, T repgt h of,_this_pr rati on i s 5 ppm

"(gj §Epr%$%??%ggszoﬁ%%uﬁg.&rﬁihga¥appl]|3 a?’ﬁ%n%of ({}Wl sOfg;ts]:[egancment'

hStulepensient pagtbrtbhukvAsapeasand bherpalsoBtCcohecivhede of
but a coating of the paste should generally be at

FRAhUBNS PR hick on each application. It is

necessary to keep the paste on the burn area noi st so

if necessary a suitable dressing or covering

Examykai ent | Yréeatinbetf ofnTbiirdi Bpgsabl Budnaper

terial)_, i | aced over the burn_agea. wi th a
BRLEL 2y ol PaBeEP o RHE pE e thr afen it dRarse
ETom 1 yaDgbeths, Exapplieihg- fTepateBRbcef wilthrd Begkea HT
Burns A 48 year old male_subject with a third degree
Yot ragar e bfmafsinl ¢58lenplagnbREs &PFPiVAEE Copyentional
Ef&&%@eHQtfek'épbkkﬁsa’o@aQbBuEa§tﬁoﬁQHE°§hh'%ﬁd received
according to Exanple 4 , applied to the burns area,
ewiers AivelaykiBagrerfial i Akettionawassevéhoogd,athieer become
thg fj%rét dgl)(, and visible sk;&n regrowt htv.vas Rrﬁsenltt £
by TheSE hi'r o daf “BY °f Fe "6Ph° daf Fof 1Y ERI-HERE, A&ACH-EF" -
skéfe I €698t havas paesentofpesialsRshctbedwhel e ohxbhgle 4,

burns area. ' h
applied thereto, twice a day. By the 8" day of treatment,

the bacterial infection had been brought under control, and
natural skin regrowth was present over almost the whole of .

the treated area.

Example 7 - Treatment of First Degree Burns

A senior male subject with first degree burns across two
fingers resulting from scalding with boiling water, had the
affected area sprayed 3 times at intervals of 15 minutes with
a liquid composition according to Example 2, after first
running cold water over the fingers for several minutes.
After this the pain substantially disappeared, and by the
following day there was only a slight tenderness to touch,
and a slight reddening of the burnt area, with no blister

formation.
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Exanple 6 - Treatnent of Third Degree Burns An 11 year
old femal e subject with 70%third degree el ectrical

whenoesgsseesul ting fromcontact with a broken HICKGBR@g®02849

transm ssi on cabl e, had been receiving conventi onal
treatnment for a period of abogt3 8 nont hs and had

(ﬁ%&% ved extensive skin grafts” Certain areas, though,
econe infected with, and were resisting
conventional treatnent. These areas had a past e

lcosssiaf oh I%ﬁ:fec“elr i 9y Che ey eadent abpri éaetménéf@cture of
D[F@y t e pt, the
aLact eria hfect i %ﬁe ﬁ%ﬂe%%én&%r%%g}%% under control,

and natural skin regrowth was present over al nost the

e of . t e treate ar e Tr ea nE‘nt of
P UL Nesont g e S Lol oF Wi eethtraid RPEAL| 1PGy Chelating

%@{@%@%g@da@asgééhéwowitﬂggr§%§§§§hgggea&&glmcceptab1e pH

scalding wth boiling water ected area

spitayeEld Syéntesratridiher ynl 81v41ihempAUheghett than 7.4.
i quid conposition according to Exanple 2 , after
first running cold water over the fingers for several

L8§% aé%éf ﬁhléo faf Hbéigf I?"%he oﬁﬁ

d‘sappeare o ng day fhelena

Slighind qsrdei@eﬁﬁ tﬂetﬁb}ﬁiﬁe ﬂf‘gmassbl gt 9r.eddenl ng Of
the burnt area, with no blister formation. CLAIMNS 1 .
Use of a netal ion chelating agent for the manufacture

80 B SRUEob ko Bl 558 BE RSB 5 upiRsy saa
RISt i US4 098G hegett t Isaa pHé&éQbﬁBtLﬁ%' k¥mpound
acceptabl e pH control “agent providing an al kaline pH
¢omphiers tie 7. Yeast one unsaturated heterocyclic six-
membered ring in which at least one heteroatom moiety acts
as a hydrogen acceptor and in which said compound also
comprises at least one hydrogen donor moiety, said
heteropolar compound having no substituent which by itself
or together with another substituent or substituents creates
such steric hindrance and/or renders the molecule so basic
or acidic or so alters the steric geometry of the molecule
as to prevent interaction of the hydrogen donor and acceptor
moieties of one molecule of heteropolar compound with the

hydrogen donor and acceptor moieties of another molecule of

said heteropolar compound.

5. Use according to any one of claims 1 to 4 wherein said
metal ion chelating agent is a hetero aryl compound having
at least one nitrogen in the ring structure and at least one
hydroxyl substituent disposed on the ring structure so as to

provide together, a chelating function.
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3 . Use according to claiml or claim2 , wherein said
alkaline pHis in the range from8.0 to 9.6. 4 . Use

WwW@eweneisey to any one of clains 1 to 3 wherei nPGHGH2005/002849

metal ion chelating agent is a heteropol ar conmpound
conprising at | east one unsa[qhated het er ocyclic

S XDl el LWy | (o v0] £ 3L |ifiasl; ane gt eroaton

i ety” acts as a hydr 6gén accep

CHETROUL SO EODPI 58BScBd! £ASH QEEiBﬁa&qge@u%%r&%uted 2,3-
noi ety, said heteropolar conpound having no

Giysiraxgeerr Wwhind; by, 6 tdehydooxypygrhed dinkeh Zrptkeridinol ;
substituent or substityents creates such steric
T ML RGO r 2rirefLRY RESHEIBEBPE8 8agi A -or
1,di £ e 881 2l 6 e5ariN) St 8L ¥i861t.he _
éﬁﬁeéﬁﬁe as to pr vgntg}htgr%@?ﬁ%ﬁgggaéﬁgggyd?ogen
plonoin tdncb hinept 02 - pheérd z €81 0H1 pnanAvBebiydeotfyquinoline.
het er opol ar conpound wi th the hydrogen donor and
acceptor noieties of another nolecule of said

t . : di ng_t. f
AR E h C R e RS D RS T
dife Ba hEARr Sganty| i §08PRYadoRIMINgodt nbeast one nitrogen

in the ring structure and at | east one hydroxyl
substituent disposed on the ring structure so as to

| d hel at i f lon. @ - . .
I S R T

AU £ 115 Sehest ednf 59T oRLE9RALLKLSUbSti tuted 2, 3-
di hydroxypyridine ; 4 ,6-di hydroxypryrim dine;
2-pteridinol; 2 ,4-quinolindiol; 2
3-di h droxégulnoxalin' 2,4- pteridinediol ; )
$- pHSHACCREGHRFARP hF LT RO, WheTepRebAft MESILAG agent is
- i pLl ol - qui . Lhe. .7 e.
SRR PR p RO BE O SV OULIBLLG, ol BBa Bt 120,
T40, T60 and T80 (Polysorbate), and C9-Cll Alcohol ethoxylate
(including Symperonic 91/8, and Symperonic 91/6).

10. Use according to any one of claims 1 to 9 wherein said
medicament contains an intermediate solvent in the form of a

non-aqueous water soluble solvent, in said medicament.

11. TUse according to claim 10 wherein said intermediate

solvent is a polyol.

12. TUse according to claim 11 wherein said intermediate
solvent is selected from monoethylene glycol, propylene

glycol glycerine, and sorbitol.

13. Use according to any one of claims 1 to 12 wherein is

included a thickener in said medicament.
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chel ating agent is 8-hydroxyquinoline. 8 . Use

according to any one of clains 1 to 7 which includes a
wowribioss§2agent in said nedicanent . 9 . Use acROY/GBR@5/002849

to claim8 wherein the wetting agent is selected from

Pol yoxyet hyl ene Sorbitan Fatty Acid Ester T20, T40,

760 apd T80 b arld co- C11 , .
]éthoan%nﬁf é?éﬁ%@or q%y%ﬁgr%%lwhgﬁ?én ﬁﬁagsghﬁgkgﬁﬁg is a
Q%’A]%{ere.yﬁ!]%ydl@ fgééj'{}glé A0y one of claims 1 to 9

carrent contai ns an internediate
sol vent in the forn1of a non-aqueous water sol uble
solvent, in said nedicanent. 11. Use according to
18 ai Hs® a/mlédhngat@ ¢haiamntai whersanyeaid shickener is a

G%py 2E Use acc Eg to claim1l wherein said

%%Eﬁré A Iéo‘ﬂ’i‘gn BFEct ed from nonoet hyl ene

gl ycol , propyl ene egcoI gl ycerine, and sorbitol. 13 .

Use according to any one of clains 1 to 12 wherein is

liewc| Uiksel acedrdkegetoi angapdenefli caagms. 14toUds comprising 1
according o claim13 wherein sa&d t hi ckeper is

X probgit eP F up oRRIF RF¥REABPLINGS 4+é§eP§EE§r Byngeight
L hi, gk
30 (R0 S Y0RE 21 B SALLLNA6KBATES! ByAvdTBIE DFABINAL, ana

Use according to of clal
water 15 18 ogpidsmadidapant . by wei ght of
8- hydr oxyqui nol i ne, 44-5% parts by wei ght of wetting
agent, at l|east 20 parts by weight of glycol, and

ter n ord
4L eiped o RL TR AR oL pelBepTREI0LN0AL0 Blketn saia
rﬁé@lém@m@flg Lhouhd, fepmays ar eaguide! s@fragastc&eam, gel or

paste.

18. Use according to any one of claims 1 to 17 in which
said metal ion chelating agent is present in the medicament
at a concentration of from 0.0031% to 0.20% w/w of the

chelating agent(s).

19. Use according to claim 18 in which said metal ion
chelating agent is present in the medicament at a
concentration of from 0.02 to 0.1% w/w of the chelating

agent.

20. Use according to any one of claims 2, or 3 to 19, when
dependent on claim 2, wherein is used a said pH controller
so that said medicament has a pH in the range from 9.0 to

9.5.
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18. Use according to any one of clains 1 to 17 in
whi ch said netal ion chelating agent is present in the
wore@soessent at a concentration of from 0. 0031%CDGB2@6H02849
w w of the chelating agent (s). 19. Use according to
claim 18 in which said netal i%n chel ating agent is
%resei{]t in the medié:a t. at ‘é concentration gf fromdl -
02 457 RS YGSIT HeL b 20 EShgeR 15 Bged pegaid P
cgﬁ&qrcﬂurwrtéb AW ONEa P e @ BBmént REs3al Bulln WhAGNrange
ependent on claim2 , wherein i1s used a said pH
forot rold ero s®.4 hat sai d nedi canent has a pH in the
range from9.0 to 9.5.21. Use according to claim 20
wherein is used a said pH controller so that said
di canent. has_a pH in_ the range from9.2 t .22,
rerh i ST HaE (bt AT BP R b hoLERRor POTRE LPAGS” the
APliction t6 the bUrAS 67 a HuMBA Ok animall suffering from
suffering fromburns, of an effective dose of a netal
bhumshedbhitamgeffentivelddos@d ot Aonetadoidinnghedaglizigmagent .
22 wherein said netal ion chelating agent is used
together with a physiol ogically acceptable pH control

2PN, REONLET REcBPadhkatbne1Rihbghghethan tadd metal ion
chelating agent is used together with a physiologically
acceptable pH control agent providing an alkaline pH higher

than 7.4.



