METHOD OF PROTECTI NG AN ANI MAL SKI' N PRCDUCT FROM
METALLOPROTEI NASE ACTI VI TY FI ELD OF | NVENTI ON [ 0001]

wabmepesent i nvention relates to | eather procESBUSIINS/042860
and in particular, to a method of protecting ani ma

skins or hides fromenzymatic degradati on by treating
t he MATH&QID OF RROBECHTNIE ANAN VA I SKAN i RUEI TR @M
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m crobial growmh and activity is a major problemin
the |l eather and tanning industry and a naj or cause of
econom ¢ | oss. Har ' i such as bacteria
and fungi may conen%ﬁgégkgﬁéﬁégﬁ?gzg? i ncluding the
ani mal skin_ itself, the s|aughterhouse and the | eather
[0001] t anlhierRyeseht inyeades lgies OnipathemnproressingravdHngiartiatlagnig a method of
hi des have a high noisture content, a favourable pH
protectiag dningil glinaobhidesfroh eavanitabdegradation bntreatingeheraitiahgkins or hides
the rapid growth of m croorganisns, which results in
with a thlglIGRERMaQ Ahivdr.0f essential conponents of the skins
and hides. [0003] M croorgani sms that grow on or near
hi des and skins can cause putrefaction of the hides
and skins by produci ng enzynes such as col | agenase
that can degrade the protein _conponent 8f t he hides or
ski ns. Protein@Aé%ﬂ%RgPﬁgéOgﬂgﬂgﬁggg@gg the
conposition of fresh hides or skins (the remai nder
[0002] beiDgeruratiar of freshatides amddkinatdpe tamicrnbiehgrofvth hidactivity is a major
protein is collagen. (John Henry Sharphouse, Leather

problend §f A GéANS 4RNEARARI. ind898. ahEal gjor Ba0slI6LEEonomic loss. Harmful
Associ ation. Multon Park, Northhanpton, G eat

. Britain. i Qi I ' ' i . -
oo By B SRS Pl FER s SRULADER o e aima
. . finished ] eather i rimarily .collagen, damage toskj :
skin itsgliihpegh 1 H5JRAEY BRTBR AR PIRFESYE DORGRRIeEd Fesh skins
during stages of processing and storing animal skins

and hiden chave dee highs npagterecesdnggnity a Hayarfraltle aritl ardly dargeelagnounts of available
affects the quality of the

nutrients, permitting the rapid growth of microorganisms, which results in the deterioration of

essential components of the skins and hides.

[0003] Microorganisms that grow on or near hides and skins can cause putrefaction of the
hides and skins by producing enzymes such as collagenase that can degrade the protein
component of the hides or skins. Proteins constitute about 33% of the composition of fresh hides
or skins (the remainder being primarily water and fat), and much of this protein is collagen. (John
Henry Sharphouse, Leather Technicians Handbook. 1995. Leather Producers' Association.
Moulton Park, Northhampton, Great Britain.) Finished leather is primarily collagen, which is

crosslinked during the tanning process. Since finished leather is primarily collagen, damage to



finished | eather. [0004] Several nethods have been
used to tenporarily preserve skins and hides while
WO bawyg/0602¢7 i N storage prior to processi ng or WhPCBUSI00Y042860
are being transported to other |ocations for
processing. In particular, biocides or preservatives
skins aftbhidedbfrem asdipgdenase arodefdédoby nticrocrganiswis dugingfstages of processing and
m croorgani snms. (See, for exanple, the following U S
storing Bﬁ‘itn%ﬁtsﬁlds NHAT @ sok §fhrthriLiynhdin filedmlr &hefelylhffectP ke jifality of the
. 4,164,393, U. S Patent No. 4,224,028, U S. Patent
ﬁnmha{%mh%‘278 432, U. S. Patent No. 4,322,210, U.S. Patent
%4:379,706, U.S. Patent No. 4,478,728, U S. Patent
No. 889,81 1 nt No. 4,935,031, U S. Pate
[0004] N, Sexe@bsleﬁ@gs hep bR 10 (PR PrEsave gy anlipen while they
No. 5,435,808, U S. Patent No. 6,086,633, and U.S.
are in fatage tpriNo to GHraGisins dr ywhilgi they kﬁr@éaie@gstr@rspm@sm vther Jecations for
may work well in inhibiting or killing m croorganisns,
processin@€h grcd@NBiodldey onples@ldtBel hae teen bsarin aadffcrg@taagol harmful
or other enzynes responsi ble for degradi ng coll agen.
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|npract|cal S|nce | ar ge anpbunts of biocides are
No. 4,322410,168. PaseiNg. 46H7874R. Hise Palsnighlei 628, 128, ordlatane Np- 4,889,811,

prevent col | agenase production. Further, a biocide is

U.S. Patait Nef. f469351056 , agsii Peént sl 0ge8TORED, éhSmesm Ndat, 096553, U.S. Patent
agai nst enzynes that were produced by the ani mal

No. 5 4'3F 366 Uaoﬂ %&éﬁ@tNof R38N Ak €. S KpdlerR N 6185 120626F While biocides or

aughter. Noreovef, in some instances, I't nay not be

pesrs I R i € ST B ol i o s, g rpenerty
hi de, since sone mcroorgani sns may produce enzynes

effective Hat blaglke colagannsq Ar mtl@akq%ms%\xﬁﬁp@s&lg lsntos deemdigncellagen. These
materi al attached to the hide or skin. [0005]

enzyme€hh agraiasetixehmhgs ¢ansd¢ Henadeassn aftepthetmicrsrgamnisms that produced
met al | opr ot ei nases, which areproteases that require

them h%] &rne?l?l@@ eAQfitidndIBL dhe LGN of BiRIES Mo tRedeRCEiMNand hides can be
een previously reported that the activity of
expensigg p% 1?i1§ratc galllnas%%% f2gk B RRCKE IiBLiab b Je&&iré%y to kill enough
microorganisms to completely prevent collagenase production. Further, a biocide is not effective
against endogenous enzymes, that is, against enzymes that were produced by the animal itself and
that remain in the skin or hide after slaughter. Moreover, in some instances, it may not be
desirable to completely wipe out all of the microorganisms that come into contact with a skin or
hide, since some microorganisms may produce enzymes that are useful in breaking down

extraneous organic material attached to the hide or skin.

[0005] Collagenase belongs to the class of proteins known as metalloproteinases, which are



nmetal | oproteinases to a netal chelator. For exanple,
am nocar boxylic acid derivatives such as
werdoghenedi am netetraacetic acid (EDTA) and etiyl/esm®05/042860
gl ycol -bi s( b-am noethylether)-N,N N ,N - tetraacetic
acid (EGTA) are nmetal chelators that are known to
proteasdsnthatieruinetled propenoe eif fawetl s erdecst fungbomsle hag besn previously
S. Auld 1995 "Renoval and replacenent of nmetal ions in

reported Eta@| the pefptityd as @fetallobroteifbdea tad .beBoibelaidt of EthibitelEtiyhogisosing the
of Enzynol ogy, 248:228-242. Academ c Press. New York).

metallomﬁ%a%és td 9 nFﬁﬁlechetalﬁ?r F§xee>9%r1n tﬁﬁm@@a%@ E%ctcf)derlvatlves such as

et al | opr ot el nases been pri y In

el ds of nedicjn chnol usef -
ethylen%cta@mélﬁfﬁgeeqe% ﬁsgls(%é?raﬂgmfgeéﬂﬁawfﬂﬁf- {bdaragtor?@é{@%\? sN.N, NN
as col | agenase inhibitors has not been known or
tetraacetip peid dEGXT&Y) drenteted chelatorrethataard knayn ity ephiibit mstallppratginases such as
the use of protease inhibitors to protect skins and
collagentséles(Taail NSt BarN pIBVi Rishoval epad t espladeR@R6] of metal ions in
Accordingly, there is a need for a conposition and

metallogtﬁattllaggst’ an AL ! Bﬁxlfiztp gEcggfé/[eltHo%@%f fEh%ﬁtho %9%8\@280242 Academic

Zynes SUC as neta t el nases that C

th the ski and s .or  that ent
Press. N ¥PidboBPSuRr ded waewf‘&m%@wheh@org% Dt el lgteinases has
come into contact, part|cularly during stages of a )
been prineariljén thealwlingf @ﬁ@’@é‘@é‘nd [bdgectinology Rl usefijaess and effectiveness of
need for a conposition and nethod to protect ski ns and
aminocdtbedicl dciimidrbladl¢sopr ollegenaseinhibitats leaseop bexUiowevnbyr appreciated in
m croorgani sms or that are endogenous enzynes t hat

r B b Blotdds@Inhiiides & proft@t §Kif®and hides h
thelmﬂ@%éﬁdg @%h@h?w&%&i@@gﬁgktgreds [0068 SFurthetr 1theglre aes e

Is a.need for .a conposition and nmethod to protect
IMtUw%Rﬁwgmgﬁdqﬁﬁ%gs from net al | opr ot ei nases usi ng
nmpounds and conpositions that are i nexpensive and
[0006] ea%ncpsdllﬁgiyadhﬁfﬁb’ﬁ a need B9 compositien and pgtiod 19 protseledyins and hides
for a conposition and nethod to protect skins and
from protedBaicfenaymes alchaprmottellsiastemastsithg @oanpimtm dentagidvith the skins and
conposi tions that have a low toxicity, are

hides oreﬂl\ét 51‘3']5?@5@5@&' Nuifl§ beadkXeRsth aTIRCIE ARRPRIsHNG Midshtome into contact,
tanni ng and | eat her processes.

particularly during stages of a leather tanning process.

[0007] Further, there is a need for a composition and method to protect skins and hides from
metalloproteinases that are produced by microorganisms or that are endogenous enzymes that
were present in the animal skin or hide at the time that the animal was slaughtered.

[0008] Further, there is a need for a composition and method to protect skins and hides from
metalloproteinases using compounds and compositions that are inexpensive and readily

obtainable.

[0009] Further, there is a need for a composition and method to protect skins and hides from



SUMVARY OF THE | NVENTI ON [ 0010] A feature of the
present invention is to provide a conposition and
worsboe2$or protecti ng ani mal skins and hi des BCDU$2005/042860

proteol ytic enzynes such as netal | oprotei nases that

are produced by m croorgani sns that cone into contact
metallopiotdinashe edimg scammpbunilsl eandorcontngsitighe {heeskmye ian l6Wuialdeity, are

or surfaces with which the skins and hides cone into
environfRAtafl§ friedddy akka8BbRpstiblé Mithaarnga) dielrledthetrogs§¥s0Cess,

or that are endogenous proteolytic enzynes that were

present in the skin or hide when the aninmal was

sl aughtered. [0011] The present invention further

provi des a conpQsi.t | tect skins and
hi des fron1netaEﬁhﬁk@?%?Rﬁ%ggkﬂgﬁﬂggggﬁgounds and
conposi tions that are inexpensive and readily
[0010] obtAi faatbiee of [0 pRIseMhimvprtéaseift t¢ My@tdd encampasitmn and method for
provi des a conposition and nmethod to protect skins and
protectifly @aEndl rsRifs Al alides [rah @ratasiete usiyngs Gocipadindellapdteinases that are
conpositions that have a low toxicity, are
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. .advantages of th resent invention wll b fort .

in i 1ot SHHACH i i B SR MRS Faf S ol pinpPle during o
will be apparent fromthe description, or may be . .

leather faaginganioqsys, \9F et arceendpgenons praieaivic ¢naymss theh Wengresent in the skin
goal s and advant ages of the present invention will be

or hide éah theethirmsldvatsiaigheddoy nmeans of the el enents
particularly pointed out in the appended cl ai s.

[0011] [ OCfi] Oprg_één@&%ﬁ}@l fuhBergoVifed WESAp SRR nSan@NAethéd to protect skins and
" “accordance with the purpose of the present invention,

ndes i SRR 0k e BRE! A5 B e P BEERBensive and
_inhibiting putrefaction, degradation, and/or
readily glefeeblgr at i on of an aninal skin or hidedue to an
action of a netall oproteinase. The nethod i ncl udes
[0012] applhei preseat Bobntidndfortbempravidesngcanpdsgast andneethod to protect skins and
net al | oprotei nase inhibitor to the animal skin or hide

hides i@ hRtaBoplotifhsed usifk tompsiiddidGad balposiaphPEhbhivden low toxicity, are
ani mal skin or hide:

environmentally friendly and/or are compatible with tanning and leather processes.

[0013] Additional advantages of the present invention will be set forth in part in the
description that follows, and in part will be apparent from the description, or may be learned by
practice of the present invention. The goals and advantages of the present invention will be
realized and attained by means of the elements particularly pointed out in the appended claims.
[0014] To achieve the above noted goals and in accordance with the purpose of the present

invention, as embodied and broadly described herein, the present invention provides a method of

preventing or inhibiting putrefaction, degradation, and/or deterioration of an animal skin or hide



[0015] The present invention further provides a nethod
of preventing or inhibiting putrefaction, degradation
w@eood®smeei or ati on of an ani mal skin or hide, tPer/neionsae2860
conprising applying a solution containing at | east one
pol yam nocar boxylic acid, or a salt thereof, to the
due to amagtien of ki meteHoprpiginags. 1 Be method; igclyflessapixing a spkutign containing at
that contacts the aninmal skin or hide. [0016] The
least onpre&siidproteinasy inhibitbritd theranpmad\skthesr laderet foadfloid or solid surface that
produci ng | eather including the steps of detaching an
ide froma slaughtered aninmal, curing
cmﬁaméﬁ%%gﬁ?%gfﬁéﬁpﬁﬁor hi de, soaking the cured ani mal  skin
renmvin and h ir f o the soake
100151 o Thei BiasP i GhveRert, Sy BERATRG 1 MEUSH Sh1FEKkfHHing, or inhibiting
hi de from which the flesh and hair has been renoved to
putrefagtionmdpgradation, ondetederation & rant yumat slgngr bide.athsi mgthpd ecomprising
animal skin or hide fromthe slaughtered ani mal and
applyinpef svi@idrheorsdinipgaft lezn ohe golyhmirachrpakylskaandoor disale thereof, to the
fromwhich the flesh and hair has been renoved to form

animal Ll@lﬂbp ﬁfde oPtSP NN R Ro K@ NirficB k@ ctitadt@ B tanBRA skin or hide.
netal  oproteinase inhibitor is applied to the ani mal.

ig:,] Crt)rgsetnﬁ énvgntl(thgiﬂ?rtl{(er %Ir(gw&) s zglelih%d ‘erJ ?&?cérlggeﬁe%ther including the

anount to prevent, or inhibit degradation or . ) )

steps oGigatashing a1 RBMALSKpHY hidk fram & RAHEEFTon AR dhupiing the animal skin or
action of a netalloproteinase. [0017] The present

hide, soakingnhé cured amitrabskipootiddesnmvogriiesh iand bair from the npakgd apimal skin

| east an aqueous di ppi ng or soaki ng sol ution wherein

or hide 2nd B8AShg @CardMbNin SKhide Gronh mdhichciad flesh SR haY been removed to
soaked t%ereln wherein the di pping or soaking

form lea }’I 4 erI]elﬁ oa?%gil%] st%#1 of 988¢niR %mnﬁ{n%lai QQh %cﬂeaﬁ‘Sm the slaughtered

e presen |nvent|on furt
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net al | opr ot ei nase i nhi bitor applled to at | east. one
been resnavedde fore teathfer,[ Dol @fion coritaining dhdeashdue gregdl@prdiginase inhibitor is
both the foregoing general description and the

applied(t!th©¥whinfl eiah i lhedk ele®cd ki @sold suexenbhadontaetsl e aninal skin or
are not restrictive of the present i nvention, as

hide in 8' Ef R aﬁhhntﬁ@h?e&‘/‘eﬁt Jgﬂlgﬁﬁhe @A’do Q)tr'dgﬁﬁoraﬁeﬁl of the animal skin or

cations nentione ove roug out he

[0016]

hide due to an action of a metalloproteinase.

[0017] The present invention further provides a composition containing at least an aqueous
dipping or soaking solution wherein at least one animal skin or hide can be dipped or soaked
therein, wherein the dipping or soaking solution contains at least one metalloproteinase inhibitor.
[0018] The present invention further provides a composition containing an animal skin or
hide having a solution containing at least one metalloproteinase inhibitor applied to at least one

surface thereof.



present application are incorporated in their entirety
by reference herein. DETAI LED DESCRI PTI ON OF THE
wOPREGRNEZ91 NVENTI ON [ 0020] The present inventi oPFCT/BS2005/042860

directed to a nethod of treating an animal skin or
hi de to prevent putrefaction, degradation, or

[0019] detleisi tortat iralerstaudsthdt bath|tbasdregoing geterilydgscapteal andi the following
enzynes, such as netall oprotei nases. [0021] As used

detailedN8¢BliPiod A& ERIARarySEAD and” AR1 MG} restfictive of Mhél@reser invention, as
“ani mal hide" are all used interchangeably to refer to

.t flayed or  strippe ' r.outer |aver, of

claimed, AT @SR SRRHST B4 BufticaliBAinst AR Bor 2t ropehout the
for_converting into_ leather. Exanples of animals from

present gpplisHHIGK AT IepRpasalcd KR EBlIishke TebaemEmersye ude, but
are not limted to, cattle, pigs, deer, kangaroos,
goats, canels, sheep, horses, alligators, crocodiles,
snakes, birds, seals, eel, and walrus. The term "skin

or hi dgETALEDBRIERIFTHONDEITHRPRESKNT INVENTIONL any
stage of processing after it is renoved froma

carcass, | Ng:.a nt.er hate [ .
(00201 80l e L el 6B g o FobRin or hide o
resent invention can be carried put at.an inme aftter
prevent HHTSIHFIRN CGFBLAERD, PoJSPIRIGILFBe e &t BYT B BRI enzymes,
is flayed or stripped fromthe animal carcass. In

such as el lbatotéieasteher processi ng, for exanple, an anina
skin or hide is detached froma fallen or sl aughtered

[0021] ani ABdised RBkkid, RNtethie “ i, MBhnifkl kil “RiddE drs‘afiineARRE, are all used
cured, soaked, treated for renoval of flesh and hair,

interchiﬁ%g%ag)qy P rttgmeﬂ%?;eg o gfrgﬁkc? Qﬁiheog'ou@ §ayRP hFB Fﬁﬁiaﬂ_p@.&iculaﬂy of

may be stored or transported to another |ocation
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known. The nmethod of the present invention can be
can be taken tenpakeiteather inebidsabrtareraotaémier tpfcaitlacpigs, gleet kgrgagoos, goats,
or can be carried out as a separate step between any

camels,Ghedp) 868 e ARAREE Srododiless xiaikps, hirda, seklisnead) ankdi wkensabhdeerm “skin
treated with a netal |l oproteinase inhibitor according

or hide’LfgtiH@M&q %t;ef ﬁ):a ?{1}12 t%teﬂihe iapyrﬁﬁgté%%rbf%odegﬁ% af®d}G€is removed from a

et ween the a skin“or hide is stripped from
t anni.n roces%ogas been

s SR ek 080 0, B 0565

[0022] The method of the present invention can be carried out at any time after an animal
dies or is slaughtered and its skin or hide is flayed or stripped from the animal carcass. In typical
leather processing, for example, an animal skin or hide is detached from a fallen or slaughtered
animal, and then the animal skin or hide is cleaned, cured, soaked, treated for removal of flesh
and hair, bated, and tanned to form leather. The animal skin or hide may be stored or transported

to another location after flaying and before the beginning of leather processing. Many variations

of these processes are known. The method of the present invention can be carried out at the same



necessary to treat a skin or hide after it has been
tanned, since the tanning process typically causes
waeems®bizaki ng of coll agen fibers, maki ng t hem PEBES2005/042860
susceptible to enzymati c attack. Moreover, the nethod
of the present inventionis not limted to |eather
time aspanycefSthesegp@mnessesanr ben bowhiried cbuhias [a sepgratet ktep betvaee sy of these
for preserving a skin or hide. For exanple, the nethod

process&y. Folex MR8 ki HMAAS EAbeadatdaavits € thetdlloproikihabe Ghhibitdt@ccording
is to be dried without tanning. [0023] In an

to methogt%?(ﬁ:le% n?fm\}eggoﬂ@t:]llggsq oAke BQ%&E ﬁr:eetg'ﬁe Y G| 1T18‘e is stripped

teihase tor to an ani
skin or de or to a fluid t ontacts th ski
from argriggaind s snlgahatée@mlﬁ%lproesﬁ%\?@ ﬁmca&rm%t Yaigaly{ s no longer

skin or hide in order to prevent or inhibit

necessaputa gkatca iskin, ordeige adtat itolas keen deansd; singg ithentaphinggsocess typically
animal skin or hide, particularly putrefaction,

causes QR@ElRdatd Of, cdlagéletfitetspraiking ke ks lseasptibla paédzytmatic attack.
the action of a netalloproteinase As used herein, the

MoreoJe? ftﬁé npeﬁmcfef Wel fre &AL HRn ?Jrﬁfseﬁo% 1Bt 1@&5¥moﬁés@ﬁgaand can be

terra ungl,” or animal source that cleaves or

. d lyze epti de .bonds and byeak prote
combmf%wi' iR BRIeSY ot ASRrnS ASk 1 apib e Sa B ahBigh the Méhod of the
"met al | opepti dase" are used |nterchan%¢abl to refer
presenttinyeption eas Betysed drzskirear hifais tp bgdried vathpettapnipgn i n
order to function. As an exanple, collagenase is a
[0023] metal droRidbeintas eoft that meytddobfy zies ppsaiti heeltion)sa afetalloproteinase
coll agen and that requires a zinc ion (e.g., Zn2+) at

1nh1b1t0!rt1i a@ﬁfe@ltxtahcan%ﬁlesku{ OPRAL of ke arfﬁl@ltﬂa@ RbALES MASEin or hide or to a

tor used 1n the nethod of the present invention

surface 6%8{5”1%% gnrtl) %Phtgc \éﬂqlb 2}5 %T"E) ﬁngﬁjgtm ogc?eg ég gBm?v)éBtu(gr 1n81b1t putrefaction,

preventing or inhibiting the action of at |east one
degrad&ﬁ@ﬂa@ﬂ depriorationaafehe apimal flgR.or hider pHEcWgAnppEctagtion, degradation, or

i nhibitor of a netall oproteinase can be a chel at or,
deterioratioln das anleatteihgiaot toathe actibn af & mietatitpadteinase, Ashated chamtin, the term
act to inhibit a nmetall oproteinase by binding to the

proteo%‘baklnzjlrﬁé” F@aitd 8y EMynieh®orh Wikicein, ﬁlfnf;f k@ animal source that cleaves
oprotelnase For exanple, a net al” chel ator can

or hyd&cg?gegt gle,ﬁépd% % s, eagurl’ g{eaﬁ eu %t %kcytle ¢ ]Sljlet e[el%s metalloprotemase

reventln

redu0|ng t he, actlon of the coII enast1 ?
“metalloprotease,” and “metallopeptidase” are used “interc angeab y to refer to proteolytic

enzymes that require a metal ion in order to function. As an example, collagenase is a
metalloproteinase that hydrolyzes peptide bonds of collagen and that requires a zinc ion (e.g.,
Zn*") at its catalytic site.

[0024] The metalloproteinase inhibitor used in the method of the present invention is a
material, such as a compound, or a mixture of compounds, or a composition that is capable of

preventing or inhibiting the action of at least one metalloproteinase. As a non-limiting example,



net al | oprotei nase inhibitor may be, but is not limted
to, an am nocarboxylic acid or a polyam nocarboxylic
w@eiodoar9rn salt thereof. As used herein, the tBCTUS2005/042860
"pol yam nocar boxylic acid" refers to an
am nocar boxyl i ¢ conpound that contains nore than one _
an inhikitriroé a iPeteflenrpisihagthednaboi shelpter. supkpaviaghelatoaof halivalent metal ion,
| east two groups that can bind to a netal ion, such
that carbdet td Dhikxamelaiopmteihaady bindingwrthoxietdl oraetirgl fou fige. function of
Anot her way of stating this is that the chelator is
the metgf;l&%gttreg‘q%% Fl’:?% F%ﬁ?ﬁgé,ea%qgﬁlpgl?étlgﬁrs Sif?fi n'bcllh{iJ g@e’éﬂe%@?&ﬁ%k&%a‘taly‘uc site
of a colﬁgggelésgp &gl Eg}]??og%lentgg gr‘? grg\(fl 1 ag{nd re Ectl)IgA lheoa{cti%n S(’)?lt}tle collagenase. The
et hyl enedi am netetraacetic acid disodiumsalt (Na EDTA
metalloproteinase dinhihiteDmngy bst iyt p etfitalinied dor aacaminocgbpylic acid or a
trisodiumsalt (Na3EDTA or trisodi um EDTA),
polyamitiobytbexydidi aeid ored et thaeef. iAs wed detest, tiastodn (fpolgahinocarboxylic acid”
(Na4EDTA or tetrasodi um EDTA),

refers t@%ﬂﬁhﬁﬁ@dﬂf@ﬁkﬂ@&&hﬁ&ﬁﬁ%ﬁ@c@%ﬁ% RbROTAS Dhel A, Preferred chelators
(K2EDTA), ethyl enedi anmi netetraacetic acid tripotassium

sal t DTA Lam n .G :3CI

are confihda (RTERF b e RN BADS R O BhARSE el 18F sfeh o, forexample,
aci d di anmoni um sal t NH4) 2EDTA). . Other non-limtin

least twoyGRRRAxYHC ?ﬁél&‘j‘a@sef\ﬁ%%é‘h\é@)( SEf'tﬁ%‘%% hixisihat the Flael%t@b@;egfeferably at
or a salt thereof. Oher non-limting exanpl es of

least rbedeatdtopr dlosilimisiagi nkxamnples s ofnclnetallaprétgingsee  inhibitors  include
gl ycol - bi s(b-am noethyl ether)-N, NN N -tetraacetic

ethylendibdlinelephdetior aRidSa{RDTALr 60f a sdkth thgeoff Oku@xang! dor example,
the tetrasodium salt, Na4EGTA. Exanpl es of

] INNe I ds; anmi.jpoc | C aci
mhyknggbﬂgﬁgﬁggé%k, gng ngFﬂ%ggyth?heﬁﬁggFﬁg%ré?ioﬂﬁgregl EDTA),
di.sc|l osed, for exanple, .in the foll ow U S. patents
ethylenpd{agislTaeeElC hef et n BvowéFbréﬁﬁe:bﬁpgbq%htéﬁt Pguml EDTA),
2,407,645, U S. Patent No. 5,250,728, U 'S. Patent No.
ethylen&jidmire8Paacetind icl  RamsetiuiNo. salf, 20%:B0TA EDTAtedsodiarA EDTA),
are commercially available, and their salts are either
ethylen6diaMBleCitiahdeYic aacad | dipdtassiim rsaRd{KEDI ) astipderzdiakiinstetraacetic acid
nmet hods using comercially avail able raw materi al s.

po ISRV QeI BRI A0 bt AEDTA) o
ethyleng(ggglinegtrgggetig oagi_dI cilign;ntn%o% m )églrt‘r?h\?ﬁ(;)ﬁgD"PX}. a(Btlhg ﬁgg-ﬁrinﬂ?nsgeexamples
include ethylenediaminetriacetic acid (ED3A) or a salt thereof. Other non-limiting examples of
metalloproteinase inhibitors include ethylene glycol-bis(B-aminoethylether)-N,N,N'N'-tetraacetic
acid (EGTA) or a salt thereof, such as, for example, the tetrasodium salt, Na4J£GTA. Examples of
aminocarboxylic acids, polyaminocarboxylic acids and salts thereof, and methods of their

preparation are disclosed, for example, in the following U.S. patents incorporated herein by

reference: U.S. Patent No. 2,407,645, U.S. Patent No. 5,250,728, U.S. Patent No. 5,449,822, and



inhibitors include S, S -ethyl enedi am ne di succinic
acid (EDDS), 1, 2-diam nocycl ohexene-

WON2MNeAE02N -t et raacetic acid (CDTA) and PCT/US2005/042860
N- ( 2- hydr oxyet hyl ) et hyl enedi am ne-N, N -triacetic acid
(HEEDTA). Still other non-limting exanples of

U.S. Patestt 0. P Gh29 7 58T A e Ji 6 Tasare sempgacially available, and their salts are
nmet hyl gl yci nedi acetic acid (MG3DA),

either ddnmnéricki(le asailxyleresthydajidy utrepaed byGkh) ,methods using commercially
ort hophenant hrol i ne, 8-hydroxyqui noline, and

avallabl@r‘x%%pl?ﬁfyri%lsaeﬂhg ed%rhf!(ﬁin'dy &%e %&hll@%n@@e’ﬁ@i\% rdnﬁ have an acceptable

ene phosp onic acid, e.g., Sold by Bucknman

i R BT SRR SO R Pl s i
Buckman Laborat ories under the tradenane " Busp

inhibitops 4ncluge phSsphARRdaming. Savesue r 1dr BAAYP) ¢ | acdigminocyclohexene-
e.g., sold by Buckman Laboratories under the tradename .

NN, N NRroma&tic dvydl (GRT!) hardi Ne@ehydiqiyethphethylenediandine &N, Y -triacetic acid

' sol d by Buckman Laboratories under the tradenane "Phos

(HEED®A). Osmﬁ ShenhtliditingetéRdhpret aﬂeﬂie&nﬂbﬁ@tdlﬁase algfibitors include
(et hyl ene phosphoni ¢ acid) and 1, 2,

methylfg%cna?)dn ac%éfg | Q&g Xﬁ@%b&fA)rsﬁﬁkﬁg%ﬁf&E&@% ﬂgs un %UDA) ortho-

tradenane " BPS 31? Still er, exa é

phenanthgqlyie) ghhyirerymaelinghiapt BhSPhoTs i ’rVPE"%?c |SHCha|f"t§ amino-tris
salts of citric acid, gluconic acid and salts of

methylegk phosphonicicit, ecgstodd he Buclonoméebaretosies tndandhe radepame “Phos 2,
i odoacetate. M xtures, in any conbination, of any of

diethyldnb @rigQifiR QPeRthiertaae ﬂh@ﬁ}ﬁioﬂldﬁt:yd al.& Osdlé by Sﬁﬂkmbﬁ)%ﬁ@ratorles under
For purposes of the present invention, nore than one

the tragéﬁaﬂ'l ¢ QBE%e?éen§§? ' Qg)'hg%j)th%ﬁ? g?%M Bﬁtaﬁétﬁgar% J‘me alitMg, sold by

rent ‘tines, In an

Tt T B A T ——

or deterioration of an animal skin or hide due to an
e.g. sadtborBuskmanmbabirpiopevtwndangbe trasfeame t'Fhapydedoictd dfend of 2-
in the putrefaction, degradation, or deterioration of

methylFeRtaabdiaminestkirakio(mdthylenepitbsplsonioicidiemdt1 2, didmipogeldhexanetetrakis
requi renent that all netall oproteinase activity and

t RFdriRs afndemn thef s “BPS
e Bt AR gﬁ%&fggﬁmﬁmﬁw@a (g Aol rname

» Jmt b rot e Q st o (f 9{ y
319. Sg:ﬁ ‘?‘ %ﬁai;np i IB?ta ‘? é‘ﬁ ]%)/tozﬁ Ilr%ﬁle acll\[ngparco and, salts of citric
activi ty is
acid, gluconic acid and salts of gluconic acid, cysteine, iodoacetic acid and sodium iodoacetate.
Mixtures, in any combination, of any of the compounds named herein may also be used.
[0025] For purposes of the present invention, more than one metalloproteinase inhibitor can
be used at one time, different times, or sequentially, or in any combination.

[0026] As used herein, the phrase “preventing or inhibiting putrefaction, degradation, or

deterioration of an animal skin or hide due to an action of a metalloproteinase” refers to any



stopped. For instance, preferably, at |east 90% at
| east 95% at |east 99% of all netall oproteinase
wW@edobM62y7 and/ or rel ated effects is stopped. [PORU$200$1€42860
nmet al | oprotei nase inhibitor may be applied to an
ani mal skin or hide by any convenient nethod, such as,
reducticnoin thg ariifastidny dagitigtiong of Helcheralipn 6pap@aimelskin or hide and is not
inhibitor directly to the aninmal skin or hide or by
meant €ONMBIpat G trbGuirspieat | apr atlehradiepiotdindset actividyt And all putrefaction,
l'iquid such as, for exanple, water, to forma sol ution

degradaﬁlﬂg 8? H{t?ﬁﬂnﬁgoﬁ Blearf ?:lul-htal Qin 8Phide UD€ 1 PR ARIonfi 'ar}nﬁﬁl(leo(i)roteinases be

the net oproteinase inhibitor is app

commiel pots ot e Bl el b ARG oo sty

carrier material. The netall oproteinase inhibitor
stoppedpe  Bpplingenasy piefgrabbngat dﬁsq@biﬁﬁm Sprlsgstngd /oSpfr‘teéRaiﬁtné’9% of all
rolling, and/or coating techniques. Essentially, any
metallop@tdidse uetivityaindtanelagpp effeas substpadice to a substrate
can be used in the present invention. The

[0027] mﬂﬂlel BQ{aﬁg)ﬁﬂo%ﬁ%e bR Ry %r‘aﬂﬁﬁe@ QFRINgHmhD sl@n or h1de by any

solution w ot her conponents as long as the other

comen STRERGH S o7 B P o P05 i Gl A i
one or nore enbodi nents, it is not necessary

the anirpa s reriadiot by eumpniig tb%@ﬂ%@@lor%rpﬂswémggé?vlw 3 Haugf such as, for
extender or carrier (e.g., solid), such as a solid

examplabgaeh enformed exutain, andi speaysraitie sd)l.utiblm ontoghe aninet ekin or hide. If the
enbodi ments, the mnetall oproteinase inhibitor can be

metalloﬁﬁ@élhe%g 1@191@& id4p dlﬁle%lcdlife%ly & the anWERI, orQidd, fikkedad of in a solution,
Wi t hout any solid extender or carrier, |ike sawdust.

it is nok g?le%HIWlﬂ’fl % %}(te%ﬁ%thora&rﬁglj M&fgﬁgﬁ Th Iﬁ&ldflﬁprgl?éhﬁ (? élﬂfor can be

rier Ts prefe ince such an ex
or carrier is_naot soluble in tge sol ution d/or is
appliedn By diuapaing; HHEPIngn SPBYING CRFQIINgn J1PGING nfIEY ¢Y F@%tlfb% tpehniques.
the | eat her processing systen1[0028] Further, the

Essentiathyt, ahy ehoiqee i ecai rmpplyi @ subsaee ea sobbiateeehnba hsedniy the present
l'iquid bath or process water used in treating ani m

inventictKTRE n®tall¥pe@sindse ihRMGoAEanl Be @AEENI0I d Ml @fdnewigh vikeNcomponents
such treatnent. As a non-limting exanple, an aqueous

as long 294 H}tgl &Hercg e@dr{)&h{ggd(} h6t Q@e?%el)pgffégt %h@@ cthaREd (Sroé'talflhty of the

nto an ani na n or e i nmed

aft r fI for exa o .
metalloprote?nase i 1L1t T. En one or mg;% embodiments, it is not necessary or recommended to

combine the metalloproteinase with an extender or carrier (e.g., solid), such as a solid absorbent
material, like sawdust. In one or more embodiments, the métalloproteinase inhibitor can be
applied alone as a solid, e.g., powder, or liquid without any solid extender or carrier, like
sawdust. In liquid form, such as solutions, a solid extender or carrier is preferably not used, since
such an extender or carrier is not soluble in the solution and/or is not dispersible, and/or floats,

and/or interferes with the leather processing system.
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within hours of flaying) to provide i mediate
protection agai nst putrefaction. The agueous sol ution
worenneabie? cont ai n bacteri ci des, fungici des, anPlDUS2005/042860
i nsecticides and/or nmay contain agents for washing or
cl eaning the animal skin or hide. As another
[0028] norFulrthen, tthey gnexalboppdteinaseo mhatitor tcan drene@nbined weithi eny difjuid bath or
an animal skin or hide in preparation for storage or

processt WABS BRATAtAng ifnARKIB or $ded Brlohy de iEes bRt Hidi@d with such
or soaked in a chilling solution containing the

nmet al | oprot ei.nase inhibit j . :
treatmeflE B RN 8| 2SS i Bjueo B SORRof contining the metalloproteinase
. ...allowfor chilling to be done at a nuch higher_ .
inhibitof aWpiPR SRR HBIR ATl B PEye BRE g efles gypyingsfar example,
The reason that chilling can be carried out at a
within hogkeof flarimer wt proyidesinmediatef protection @ghinstepyizafection. The aqueous
activity is inhibited by the netall oproteinase

solutiodl MBY Risb @batairt bAesRMRS, fuesisides, wad/al ifsectiidslaati@k ynay contain agents
retard bacterial gromh by chilling to very | ow

for waséﬁlg%? rcfaetatfi'h The éﬁ'ﬁmﬁpslgﬁ 3IRidE; Al Qlﬁ)tﬁé}il#ohi-lﬁﬂitiﬁ leWhhPR, fR¥hort term
e~at a teffiperature of greater than freezing and | ower
t han roomt erature (e.g.,.less than 300C). As . .
preserv gy e AR S SR EISP TS HOPRT P BHBP T Hige e animal skin
i nhi bitor can be conbined with an aqueous brining . N
or hide gy beidipnedsushaked im ashillinggcdefiaprcogipiring sheungtaBeproteinase inhibitor.
solution of sodiumchloride in water, into which
Addinganmemlloptottemsaimhitsliopped chilligpsketthn may eldow her ahiliibg tebe done at a
with a curing or pickling solution. As another

much h%lgf Lééﬂﬂaegdéﬁgg {RAPHRLE thdrbty [BLEhY BRIES BbRATRe $dsHA kIR chilling can

to any aqueous sol ution used for

e o RO s TS ORI R ST s o

i nhi bitor can be added to any. di pping or soaking .

metallogrsitginaseninhibiipr.i i hesemes iss sricial d8faIplgelyhipiardhacigral growth by
ani mal skin or hide. [0029) The anount of the

chillingn®etvaly yw ehgienases.i Aharbetanplappé ckidlitgsditeonamayrbé ask temperature
or hide is notcritical and can be any amount effective

of greafeP HAh §M&Ahg Ahd 1dWArhdn {00 REHpERLAE (¢.8D lessl BARBBAC). AR, another non-
and/or deterioration of an animal skin or hide due to

imiing B s P e AU R 4R B Q25 T e BERACL g, aucous i
according to the nmethod of application of the . ) .

solutionygspeh pq)grgsgtpgt@gagresqpﬁﬁpwirqt@g ’soqgté%pé?qﬁlgurp &hIorlde in water, into which
environnental conditions, according to the anount and

animal hides are dipped or soaked, or can be combined with a curing or pickling solution. As

another non-limiting example, the metalloproteinase solution may be added to any aqueous
solution used for dehairing, dewooling, liming, fleshing or deliming. As another non-limiting
example, the metalloproteinase inhibitor can be added to any dipping or soaking solution that is
used to soak, soften or hydrate an animal skin or hide.

[0029] The amount of the metalloproteinase inhibitor applied to the animal skin or hide is not

-11-



condition of the netall oproteinase thought to be
present, and/or according to the degree of prevention
wW®eoobnbi2ki ti on desired. For exanpl e, the anmouneCDiS10h&042860
net al | oprotei nase i nhi bitor added to an ani mal skin or
hi de can be from about 0.00001% to about 10% or nore
critical fyd eemi byheny hasedt dfectine taaprevat osinhibiothe pirdefactivg, degyadasion, and/or
exanpl e, the anount of the netall oproteinase inhibitor

deteriorBG6IL Of biP adithaRRkifBdr 15dd Bu®to i d&@idhast Detdlloprotdifate. The amount of
0. 0001% to about 5% by wei ght based on the animal skin

te, BBEFAR Y8 theth icati
oy T Gh 8l RS, B8 ok o popicgion of
. 5 5 .
metallogllé)gegxae%ggnl?ﬁiégrggqm 2 1r?gl$:I %8 c?c.)fivgrlg%ﬁl?eltatgl_ gq%%gttﬁm%h/%:%&d\{\fgl 1%hthe amount and
met al | oprot ei nase inhibitor is conbined with a fluid,
conditiqrhef theumgtadlootsiteindse thgughittedbe presgite agd/pnaccording to the degree of
met al | opr ot ei nase i nhibitor throughout the fluid, and
preventithesr aihibiadn skiired. For Rikalapleatie added dfotha rhétaileébrsteitase inhibitor
as a di pping or soaking solution or bath, the ani nal

added t8 %hrﬁ%flﬂél RirflSShidk RaR b iR Bbdhut G OOTIRA, HabsR 8P4 ok More by weight
net al | opr ot el nase t hroughout the ani mal skins or

basd L 08k L3 oG RSB BARSok Jikll 8 PRl RBroreinase

. animal skin or hide such as, for exanple, an dippiqg .

inhibitos addeshiel # 28ig1al skigrerdidg sam be fraih pbepthided Po Q?‘?@{t 5% by weight
pelts, or hides are di pped or soaked during | eather

based qor theessmalgsidn qrrleder Astnather échohiplg thheaxmount of the metalloproteinase
net al | oprotei nase inhibitor to a fluid not only

inhibitoP AQY¥ddA6 SinAnieH sRih & ldeV@hibR IR aliful @D YiLtoABBHITIY B wight based
net al | oprotei nase inhibitor to an animal skin or hide,

as_dj scussed, a e, cesqthe.li i )
on the §igfl SEH2F TS SRR SR EFUERRLYOP < (RHRAL R 5 uid, he
. skin or hide to anather or fromonpe. batch of ani )
fluid shgpidrhs agitated de spiead Hisgnsiallopratgiasaubiiiion tHapghont thisdhyid, and when
more than one animal skin or hide share a di pping or
animal skiak iondides| an¢ iaddedoto bdluiid suchwirea dippingpi sepkong sdakdimgr bath, the
solution or bath is reused to treat nore than one

animal BR{hS br HideRNréprefedabSdramniddd@sspréil e tAalldpibieinage throughout the
exanple, if an aqueous di pping, soaking, brining,

. ' ..qr pickling solution for treating ani mal skins
amnml%#ﬁ%@ggg%rs reused, a netall oproteinase inhibitor my

[0030] The metalloproteinase inhibitor may also be added to a fluid that comes into contact
with an animal skin or hide such as, for example, any dipping or soaking solution or bath in
which animal skins, pelts, or hides are dipped or soaked during leather processing or
preservation. Adding the metalloproteinase inhibitor to a fluid not only provides a way of
delivering an effective amount of a metalloproteinase inhibitor to an animal skin or hide, as
discussed above, but also reduces the likelihood that a metalloproteinase can be spread from one

animal skin or hide to another or from one batch of animal skins or hides to another, such as

-12-



be added to the aqueous di pping, soaking, brining,
curing, or pickling solution between the tines that it
WO 200686497 t 0 deacti vate any netal | opr ot ei nase RPEEUS085042860
remain in the solution. The anmount of the
net al | oprotei nase inhibitor added to a fluid is not
could happehivdeh naord tizaronb @nsnat skioen hrdstshane atdipping sr soaking solution or bath
substantially | ess than the concentration at which the

or whed TR @i RPbPE Sk RS IIIYAI d¥ ol isheceaas teat ke th@n one batch of animal
m croorgani sms.” For exanple, the amount of the

. tall ppratein t -he .
s of R 881 85 B35 PP, P850 GrkDE. MMl RRE cung o
from abgut 0.0001% about . 5% and npst ferably . .. .
pickling QW b Rittre0li oD 20iab SHBo AF isks By Wy implTaneseipsy ighibitor may

Al ternatively, the amount of the netall oproteinase _
be addedndiths aqueowdtipping.coekiag.firining, canng er pickhingbaution between the times
0. 00001%to about 10% or nore, preferably from about

that it iQufe@0bAeb@ivatecinl nddalipbtemade thatahar @hlajn inrthedbiat. The amount of
0. 001% to about 2% by wei ght of the animal skins or

the metFl&%)gqt]e‘T@%;em\fﬁﬂlto B81&H BREFulis ﬁgﬁ&gﬁjcal Bnd B 6% Hicg%centration that is

metal l'opr ot el nase in tor may al so

s S R 5 A T bt e

i nactivate or |nh|b|t nmet al | opr ot ei nases that may be

to micrgnrgaiignedl Fof exarenleihe amopst af ska mefalpproteitage g}étpbltor added to the fluid
contam nants on the solid surface and to reduce the

can be frofelbbita®000N & tosabart HI% op o€ iphefsablyafiorh @bsytre@d 1 #4 mnabout 5%
the solid surface to the aninmal skin or hide or from

and motg’ﬂgre?e%lﬂ?lfroﬁk hEbuR10. dUl‘%%t(; SRV EY welisht WTaEe N8I iAkernatively, the

sol1d surface” refers to any surface in a
sl ht er house. or t. S| are m
emeunRSHERGAGHRG VAT VBELETE MRS b g oo

frames, hoists, pallets, tables oks, or cut
about 10¥serrroersnprstarsbly fromahght € PAGLe &0 a‘P‘é‘étS?{‘e‘FndﬁPB%é’;ﬁ%fFIﬁEly from about

facility, or hide storage facility thatthe animal skin
0.001%ab abbake2 %y weaph dfithoawiont sidhs v bidedthat wijl bé dipphd er soaked in the
storage or processing. The term"solid surface" is not
fluid. meant to include particulate materials. It is intended
that the nmethod of the present invention also include

[0031] elEhg att gent te?rf e ? I1t9to% %%}l 3?08 b{:ggﬁghédntgl ’%ngcs%ltg surf?ce that comes

In or

|n a | eat her roce33|n facili r
into direct or indirect cF:)ontact w1thg an anlmai yskm or 6}1 Ee to inactivate or inhibit

metalloproteinases that may be produced, for example, by bacterial or fungal contaminants on the
solid surface and to reduce the likelihood that a metalloproteinase can be spread from the solid
surface to the animal skin or hide or from one animal skin or hide to another. As used herein, the
term “solid surface” refers to any surface in a slaughterhouse or leather processing area or
tanning facility, such as walls, raceways, floors, platforms, frames, hoists, pallets, tables, hooks,

or cutting instruments in a slaughterhouse, leather processing facility, or hide storage facility that

-13-



m croorgani snms that produce netall oprotei nases, and
such netal | oprotei nases may be spl ashed onto an ani nal
wa@ kios/0er29hi de or may be spl ashed onto a surf aceCT/lis1005/042860

directly contacts an animal skin or hide. It can
.readily he seen that it would be .desjrable to treat .

the anirgg}skinsQf e By \oms 1B ROPECT WFh SEPR S Bg}i‘tﬁ‘h istoraesor pgocessing. The
wel | as those surfaces that directly contact an ani mal

term “sekd surfacehisdeot mMeanatp exhdpperthlathematesialsol ipfintendedtthaighe method
a solid surface, the netall oproteinase inhibitor can

of the PescAPMveRGof bls8GhéMdd ShedtreatibRCSS $oNat sufat@Cibly idirectly contact an
indirectly contacts the animal skin or hide or can be

. C [ i i.d ' . SHC .
mimat LRSSl B STSIAT, U0 pRE ATy may o
) surface. The, anount . of the neta Iogrote'nase.inhibit%r lashed

microorgapigds Rt (ARRAYCE dRFIAIAMAF TR Sap T8 PHRUoRIpiEingee ey be splashe
not critical. For exanple, the anmount of the _

onto annatiabll skpn ot didsawenanhé bplaghed autied sudaqenbal digastly centacty@n animal
from about 0.00001%to about 10% preferably from -

skin oralki@elt It @aRQ0ddibyt be absuithab% aodldnis Heghrableetoatrbat sucbrsurfaces with a
about 0.001%to about 2% by weight of the |iquid.

metalloég)?e?lgés_e Rl KAHINA HhosKidrtac&ABat ARG ¥oRteLSMMiMBall k& or hide.

ective anount of the netall oproteinase inhibitor

usef ul r a particular application b hmpl v .t est.ing.
As an il 86 il ot Pl R S8h4e o e OB tepSE i figor can be
~affected substrate or system {0033] The present .
appliedjdisgetht foom syriace gt dirspily asindseglyccompsts the gpimad skiz) qijhigds or can be
a di ppi ng or soaking solution useful for at |east one
combinadhiwithl a Bkidmmaliuhj slehtas, foe exlimppedwater, so &keda nhxtued that is applied to
wherei n the di pping or soaking. solution contains at

the surfa&2Sthe ARBUABIhE AREDIBIRARB iKbbl Rited t¥e liquid that is applied to a
net al | oprotei nase inhibitor is as defined above and

surface ﬁg?lgf Ceriitgcr;ilg ri:e'&lg aetggr%lglﬁf’ %%Prallr?c?ur?g og )%%L%%%?lo?x{gée%a% \frﬂligi%r added to the
. . metal | oproteinase inhibitor may ?e n?ninocargﬁﬁ%lgc o
liquid cgpibg ferm 4beusI A0 e tor Hhowy 196, Bistedally trons apqut (D& ¢y to about 5%
As a non-limting exanple, the netall oproteinase
and mostrrefieiabbyr fromayabbet (OMYh endwbubPiorbetvetiglitad ¢hd lequadi d
(EDTA) or a salt thereof, such as, for exanple,

[0032] €t ftylheerkﬁdio@aﬁh&_?t aklIRagGRt irtadilyl Ue@hnn@i WRe Sakdcti¢NaRBEIA of the
or di sodi um EDTA), et hyl enedi am netetraacetic acid

metallotprrdtesiga(ljseulmnh%be}{otr S%E?&A a® 'i)atttirc{llﬁp dﬂplﬂmftBEA)by simply testing various

concentrations prior to treatment of an entire affected substrate or system.

[0033] The present invention further relates to a composition containing a dipping or soaking

solution useful for at least one animal skin or hide to be dipped or soaked therein, wherein the

dipping or soaking solution contains at least one metalloproteinase inhibitor. The

metalloproteinase inhibitor is as defined above and can be a chelator, such as a chelator of a

divalent metal ion. As a non-limiting example, the metalloproteinase inhibitor may be an
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et hyl enedi am netetraacetic acid tetrasodi um salt
(Na4EDTA or tetrasodi um EDTA),
werdoghenedi am net etraaceti ¢ aci d di pot assi um SedT/US2005/042860
(K2EDTA), ethyl enedi ami netetraacetic acid tripotassium
. salt (K3EDTA), ethylenedi am netetraacetic acid .

aminocarhepppic#dsef|a ol yamppspAyOXy, Fa@éwyﬁé%é Il s @ pprrABdtingexample,
acid diammoniumsalt ((NH4)2EDTA). As a non-limting

the metalkapnptkimaset inkibiet alaly dpretitybinedisminatdiidacetsraid@iDBa) or a salt thereof,
et hyl ene gl ycol - bi s(b-am noethylether)-N, N, N N -

such ast &b @?&ﬁﬁlk,cetﬁﬂeﬂecﬁgﬁﬂe‘)ett@ﬁceﬁc sRld disbeiugokalt SNGJEDBA or disodium
for exanple, the tetrasodiumsalt, NadEGTA. O her

non- I in,tin X l es 0 tRj i nhi Rit e
It
e R L SR S5, MR OBIE DT, U B o
ethylen%cﬁé}g}t%gﬁ%%ﬁz ?Lagﬂlext%rt]rgéo ’iul\thNsh{}r '(&eaﬁﬁﬁ? et cl)rC tae(t:rlas(,jodium EDTA),
hydr oxyet hyl ) et hyl enedi am ne-N, N -tri acetic acid ] )
ethylen¢dHERDTR)raacgtic | dcidtdipatassom [seki (KB TéWareghydenedfaminetetraacetic acid
net al | opr ot ei nase i nhibitors include

tripotasSieinh 1O (REDEA), atigliéred RsiitetéMabAjc, adild NpirBénium salt (NH,EDTA), or
~car boxynet hyl ) gl utamat e (GLUDA), ortho-phenanthroli ne,

i LOAkidg; i 119, 864 ) ARE IV ASH-N i le,

ahﬂen%%%ﬁgggﬁéﬁ#hg?%¥%gmﬁggﬂwﬁggéﬂgﬁgs%ﬁonic)acig; e.g.,mgexampe
sqol d by Buckman Laboratories under, the.tradena " Ph -

the mezall,opmt@pm SRUORTS e Op eFbURRR rﬁm-il%ﬁ-&gﬁmﬁ%éetﬁers)-ﬁNaNN-
acid, e.g., sold by Buckman Laboratories under the

tetraacetic adidn@GE A)Buspsalistheb] 'suctpas, for example, the tetrasodium salt, Na,EGTA.
phosphono-1, 2, 4- but anetri carboxylic acid, e.g., sold

Other Roh-BeedkiraRxhdplRE ab0 sl dpnsteiaden enHibidste NmgRide PRSS eBylenediamine
hydr oxyet hyl i dene- di phosphoni c acid, e.g., sold by

TN B R Anederas e opTag v o

mcron AT B Sl o B USIRS! St Bl cxampts
Laboratories under the tradenane "BPS 319." Still

of maetallpproteinasepl| bititonet andletsr omsthylexcingshaogtie orasid n€MgdA), N,N-
citric acid and salts of citric acid, gluconic acid,

bis(cartdRUms el Dglutimagd UGOLUDARI dorttoysHeaanthrolinedoddstiioxyaqaindline, and
and sodi um i odoacetate. M xtures of any of the

phosph§rﬁgp%elﬁ{‘ gﬁi%mg QRH CAN afffiYo-RlsS Ml 1t EfhosPl i@hn%ﬂzf,‘t e.8f sold by

oprotei nase inhibitor contained in the

Buckmair{qgg%.h%‘[jﬁl{es Z?r)?igigﬁqlzpalfigrtlain?en “i)}sl'osn Qt’, %{eitﬁyilecnael tridarr]rgnemal ﬁén&?nethylene
phosphonic acid, e.g., sold by Buckman Laboratories under the tradename “Busperse 2547, 2-
phosphono-1,2,4-butanetricarboxylic acid, e.g., sold by Buckman Laboratories under the
tradename “Phos 9”, hydroxyethylidene-diphosphonic acid, e.g., sold by Buckman Laboratories
under the tradename “Phos 6”, or a blend of 2-methylpentanediamine tetrakis (methylene
phosphonic acid) and 1,2, diaminocyclohexanetetrakis (methylene phosphonic acid), e.g., sold by

Buckman Laboratories under the tradename “BPS 319.” Still other examples of
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prevent or inhibit the putrefaction, degradation,
and/ or deterioration of the aninmal hides or skins in
wa bweoenposi tion. As an exanpl e, the anmount of PAT1ES2005/042860
nmet al | oprotei nase inhibitor in the dipping or soaking
sol ution can be from about 0.00001%to about 10%
metalloproéfimasa ihibitars inchlsle eitrio 200G salls abatric 94, ahtonesacid, and salts of
preferably from about 0.001%to about 2% by wei ght

gluconi®ared] QRtiMe 1WBbMblic Qkid had aRidiah Blodte@te. MGhures of any of the
contained in the conp03|t|on Al ternatively, the

compouglﬂg %Fnegfhetragargg gi Rl ABS&, r%cmh? Rt QE ?ltl(gﬁ%tgglgie inhibitor

of SO utlon can rom abou
out 10% fera from about 0.0001%to about
contam«a%na&%a hiesee e BB o b SRCH) 208 191t ABGUROY e frective to

by wei ght based on the dipping or soaking solution.

prevent Pinéntdbip fierpptisfactionkdegtpdgduaneier detaripatiampf gl apimarhides or skins
such as, for exanple, an aqueous solution, that is

in the cUﬁ@dsiti@n.tAﬁéﬁ e 18| ths kmoentarf thd dﬁ&llopﬂmdimtd'e fghibilbattin the dipping
not limted to cleaning, chilling, curing, pickling,

or soakin'g@oﬂ@ioﬁrb% Pk fﬂ)glll LA RD.GRL Y BNDou I, Opre RPN ﬁ@ﬂlsalfoﬁf 0.0001%

teni ng or rating an ani mal skin or hide.
resent |nv nti on o

to aboul 3 B e HAGR s o BRI & Beatedy s B b&éed on the weight
i nhi bitor applled to at | east one surface thereof. The

of the ppimal |skjsy ot dildrasentpingd pntthe compasitigef Aﬁé@aabf‘dwaethén@noum of the
can be a chelator, such as a chelator of a divalent

metallop®@teihast Gimhibidsr i ﬂhe rtipping b sopkéngasglitdon tdrebe from about 0.00001% to
met al | oprot ei nase inhibitor may be an am nocarboxylic

about 1@‘%, gre@éralﬁ BRI f58uR 090 P2y lab6utah An@mdt Seferatiy BbRCbout 0.001%
non r|n1t|ng exanple the netal | oproteinase

to about %-lbb vtv%%htr{)ag qb ?n pl)ipgli?ge grl S gkrllngtsgfu 1%%01% cfrgﬁﬁﬁ gr soaking solution

suc
ethylenedlan1netetraacet|c acid dISOdI salt Na2EDTA

can be gy lwiom sHehEASTIRY exappls| Fhadieahs slrkan, g}i”éé"t jsed 4@ frgat-animal skins
trisodiumsalt (Na3EDTA or trisodium

or hideE i) dieg, oyl sotddnied wetl@ning clilling, awing, pekiiagdiningagdlot deliming
(Na4EDTA or tetrasodi um EDTA),

solutlorf:‘st M/ SnBHitidA PR ekEMAE St hydrafigtnGniRdIaRH iRl t
(K2EDTA), et hyl enedi ami netetraacetic acid tripotassium

[0034] . he(}%}%@RT W{l%éﬁﬁf%l@f& Q?taﬁtz{rﬁﬁ e§H11? oia?l havin ng at, at least one

m sal or eth Iene i ' am netetraac

aC|d di anmponi um s 2EDTA non: | .
metallog%sg inhibitor app?e& S)(at l¢ast one)surfgge %hereof "f"he metaghoprotemase

inhibitor is as defined above and can be a chelator, such as a chelator of a divalent metal ion. As
a non-limiting example, the metalloproteinase inhibitor may be an aminocarboxylic acid or a
polyaminocarboxylic acid or a salt thereof. As a non-limiting example, the metalloproteinase
inﬁibitor may be ethylenediaminetetraacetic acid (EDTA) or a salt thereof, such as, for example,
ethylenediaminetetraacetic ~ acid disodium salt (Na;EDTA or disodium EDTA),

ethylenediaminetetraacetic ~ acid ' trisodium salt (Na;EDTA or trisodium EDTA),
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the netal |l oproteinase inhibitors may be ethyl ene
gl ycol - bi s(b-am noet hyl ether)-N, N, N N - tetraacetic
WwW@eiod/0B&TA) or a salt thereof, such as, for ereIPEm®P5/042860
the tetrasodi umsalt, Na4EGTA. Qther non-limting
exanpl es of netall oproteinase inhibitors include
ethylen&li@hinetehyacetiediaeid netrdswiinoni rialt a®NagEDERDS)r, tetrasodium  EDTA),
|, 2-di am nocycl ohexene-N, N, N , N -tetraacetic acid

ethylen&ﬁ:m&teﬁggcehlé (fid dipotassium salt (K,EDTA), ethylenediaminetetraacetic acid
ydroxyethyl et hyl enedi am ne- ﬁ -trlacetlc acid

tripotasgﬂé 5 a}lfq Q&?&BT% h & glgyrl]ee ! dbagrpnététge{at(:ét uace I;rlpmgmul%f salt (NH4EDTA), or

ors 1 nc
t hyl gl yci nedi acetic ag
cthylengaAT b FHBRSRY 5 A S TR st ok ERG A et biting example,
8- hydr oxyqui nol i ne, and phosphoni c acid derivatives
the mesalbiprasinase nchibitors may hpe eetbylpho sgihanibis(Bamdnoathydether)-N,N,N'N'-
sol d by Buckman Laboratories under the tradenane "Phos
tetraace?i I’acﬁ’l' 1@(#@4)%1@1 §eﬂﬂ fBi0e SQ@J‘B@W ShRIE (RO RSANR 'l!lrﬁ salt Na,EGTA.

by Buc man Laboratories under th

Other 5%@512@{% elxe%g]% IS bﬁf e él pécitﬂglase nill(l:lblé%rs dmclude S,S'- etlhélenedwmme
by Buckman Laborat ories under the t radenane ; S? %

dlsuccmqy AR il dedieminqshelehsns-& .Y & -tefrageeticgapi @9 A) and N-(2-
Bucknman Laboratories under the tradenanme "Phos 6", or

hydroxyethyllethylantdi2minet- NyN'peatetio edida@BIED T 4). rSii csthémﬂrhgiméhe examples
phosphoni ¢ acid) and 1,2, diam nocycl ohexanetetrakis

of mdidIRpRtiRRR PSRRI Gncd6ded) methylfglycifi@lisbelly BGKNM@MIGDA), N.N-
Laboratori es under the tradenane "BPS 319." Still

bls(carboxyl%gth‘?gglngan?a%e of GWI?A*Op&?{r }{éﬁgﬁg}onlg}e bi kgy ygrdggl&(lljlﬂgl%le and

and salts 0 ‘uconi
and salts of ,glucopic acid, cyst |odo cetlc(Pc
phosphepig aciti A MBS atist ate AMWAGKrisy ggee}a?enanp Sphohg acid €., sold by
conmpounds naned herein may al so be used. The anount of
Buckmarhd ahetagiries pursieeitha smdemimdi“Phos dppdietylerns trinniagipentamethylene
skin or hide is not critical and can be any anount

phosph&fit @6id ¢&.,tRIPbE Bridkmed iLaBbfidkict ifidgrtthe @fadedant ‘Busperse 254”7, 2-
degradatlon and/or deterioration of the animal skin

phosphc?rrt{eot-qulebutﬁ%t%rmﬂp dt té% a%’lldmb ofBuE an Laboreﬁtorles under the

I 'oprotei nase”’i nhibito applle the ani ma

R T -

preferably from about 0.001%to about 2% by wei ght
under thasteaileoame H¥Phaeifhtorof blend ahi2nmpthglpentapgdiamine tetrakis (methylene

phosphonic acid) and 1,2, diaminocyclohexanetetrakis (methylene phosphonic acid), e.g., sold by
Buckman Laboratories under the tradename “BPS 319.” Still other examples of
metalloproteinase inhibitors include citrié acid and salts of citric acid, gluconic acid, and salts of
gluconic acid, cysteine, iodoacetic acid and sodium iodoacetate. Mixtures of any of the
compounds named herein may also be used. The amount of the metalloproteinase inhibitor

applied to the animal skin or hide is not critical and can be any amount effective to prevent or
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hi de. The netal | oprotei nase inhibitor may be rinsed
of f imediately or before tanning or nay be left on
wa bweaeizoml skin or hide. [0035] In general, aryr/us2005/042860
treatnment tinme for any of the above-di scussed
enbodi nents can be used. The treatnent tine is a
inhibit ver pettdfectiand dempdatins, apdar dhterimatino dfcthe smimaloskippiryhide. As an
the inhibitor to the hides or skins. For instance, if

examplé,lthé SmbME QTR AbRHoprdtednaE itebititrapplied foltBe hnigil BERtor hide can be
time can be one hour to one day or |onger, and when

from abgzlg g)(ﬁot%b 1 ‘%r l%sgbo)lgl?: ﬁg%g ﬁé@fa‘ﬁ f Shy agcgl? d.(ﬂml % o Bb&ﬁ%% €nd most

Othe m m an rumed for an hour or

ety S BT B S eh SRR e SPhe A s o
twenty-four hours, forty-eight hours, seventy-two

hide. Tlrometslloproteingne hibithe praydierrinsep off immeediiely @nbefard Bpnisg or may be
i nhi bitor used and/or the anount of protection

left on tHeshikRtskih @0BAE. The fol | owi ng exanpl es are given to
illustrate the nature of the invention. It should be

[0035] ungg rg%é@rgfj 'ang QMR il EortAAS dFHE AbdRis&sBRL erhBoddBents can be
limted td the specific conditions or details set
rth in these.exanpl es. MPLES Exanpl es .1 d 2
wsed. Bt 1o oV D A SRRFR 4P O AE PR Eiose gp apply the
col | agenase from pure cultures of bacteria by disodi um
inhibitosmm,eqndqsgwkms@ T Mstange.rif ¥ gl ingmreored intebripe efingrthe treatment
EGTA and tri sodi um EDDS. Met hod [ 0038] Nutrient agar

time cadnnded hoit to Aaoday lor (leangubaid athen maete fapfresh hids giredebhvation, the
particles of collagen inpregnated with a bright azo

inhibitod ¥51 bd\RRicH 38 theaixt}edrhiSdnd MREHh K1Y 6 SHHLY o£BVd KARBRS Essentially,

activity. The nutrient agar was prepared and

ut ocl aved and then was.cqoled {o 55
the el nRs oo ary TP o BURAEAT Pat ot Sy <6 GG A Renty-four hours,
dnhibitors were added to petri dishes, and . .
forty-eight hours, seventy-two hours, or longer, depending upon the concentration of inhibitor
used and/or the amount of protection desired.
[0036] The following examples are given to illustrate the nature of the invention. It should be

understood, however, that the invention is not to be limited to the specific conditions or details

set forth in these examples.

EXAMPLES

Examples 1 and 2

[0037] Collagenase activity evaluation: Inhibition of collagenase from pure cultures of
bacteria by disodium EDTA, trisodium EDTA, tetrasodium EDTA, tetrasodium EGTA and

trisodium EDDS.
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the nutrient agar-azocoll nedium was added and
carefully m xed to give the desired concentration of
wa tweetndbi tor. Using a sterile spatula or corkEhu$mn3/042860

the m ddle portion of each plate of about the size of

a United States quarter, was scooped out. Fresh

nutrient agar-azocoll nedium containing no inhibitor

was added to replace the scooped out portion of the
Methodpl ate. Two col | agenase positive bacteria, Pseudononas

fluorescens (Exanple 1) and Aerononas sal noni ci da

: : nic _
[0038] gmg%@e %g: nggg&éa WRH SA o301 &k §bdita g% UBTf Rhjuble particles of

as the sources of co ase.

bacteri a re gro over ni ght on nutrient ar. A

collagery e&a&a&%ﬁ&ﬁ DEEAN b bV etere (L et tq, sy collagenase
and used to inoculate the mddle portion of each

activityplTh¢ entritheagar evdsentesraed hed aveelavéd and thea dvast codted @nth°C. Azocol
eval uated after 24 hours, 2 days and 7 days for

was addel tbageNagiRalosdncHittariondndt 08995 OTHeOmhivi@rOwestddded td feri dishes, and
bacteria. The test cultures secreted coll agenase 1nto

the nu{rn:ﬁt ’E%?L%Hgé‘ﬁ g% r\g%{% L4 HnAdEark Ry C Rlik @080 .gf\‘/et BR desired
azoco nmedal co

um an agenase act|V|¥y was

det ernmi ned hy. visual inspectiop of t clear z :

concentgsRY PreBHA PP BE PR CRFGIAY K GATeOF B e ortion of cach
the active ingredient. The results are sumuarized in

plate ofratisiue thelsiznelf 2 Unitadh(Seatas quamiel. omasl wgeralseut atieply nutrignt agar-azocoll
chem cal s usi ng Pseudononasf| uorescens as a source of

mediunt eddtagRGaseinhibkanphe addedGo rpgltcdthEsosopeEoanpbitidays the plate. Two
Col | agenase Activity/Days 1 2 7 Na2EDTA 0.38% 0 0 ++ O

collage@afg %?éé%g + %:Tégia"""ggezg/iogzogaszo/ dorésctnst g:'%mgleo 9 QGund5%eromonas

o+ 0 0.1% ++++ F+++ ++++

salmonicida (Example 2), which were isolated from putrefying hides, were used as the sources of
collagenase. The bacteria were grown overnight on nutrient agar. A suspension of each culture
was made in sterile water and used to inoculate the middle portion of each plate. The treated
samples were incubated at 30°C and evaluated after 24 hours, 2 days and 7 days for collagenase
activity and also for the growth of the bacteria. The test cultures secreted collagenase into the
medium as they grew to degrade the collagen in the azocoll medium, and collagenase activity
was determined by visual inspection of the clear zone around the bacteria. All % are by weight
percent of the active ingredient.

The results are summarized in Tables 1 and 2:

Table 1: Anticollagenase activities of chemicals using Pseudomonas fluorescens as a source of
collagenase (Example 1).
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0. 05% ++++ ++++ ++++ 0 O + 0. 025% ++++ ++++ ++++ ++++

++++ ++++ 0% ++++ ++++ ++++ ++++ ++++ ++++ Na3EDTA
w@:288060297% + 0 O O 0.25% ++ ++ +++ 0 0 O 0. 15%GHBES2003/042860

+++ 0 0 0 0.1% ++++ ++++ ++++ 0 0 O 0. 05% ++++ ++++

++++ 0 + + 0. 025% ++++ ++++ ++++ ++++ ++++ ++++ 0%

Compound++ Genc: ++++ GromwthDays ++++ NadEDTAllazeBaseActivityDays 0
0 0.4%+ ++ +++ 0 0 0 O.
+++ +4++ 0 0 0 0]1% +3+ ++F ++++ 0 010 0. 075% F+++ ++++
++++ 0 0 0 0.05% ++++ ++++ ++++ 0 0 O 0.025% ++++ ++++
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0.2% ++++ ++++ ++++ 0 0 O 0. 1% ++++ ++++ ++++ 0 0 O
0.075 ++++ ++++ ++++ 0 O O 0.05% ++++ ++++ ++++ 0 O O
W®208660297%+ ++++ ++++ ++++ ++++ ++++ 0% ++H++  HPGBUS20054042860

++++ ++++ ++++ Na3EDDS 1. 8% ++++ d ++++ e ++++ od oe

of 1.5% ++++ ++++ ++++ 0 O O 1.3% ++++ ++++ ++++ 0 O O
1% ++09%++++ +++++0 O6+60. 9%H#+++ ++0+ ++0+ 0 0 O 0. 8%
++++ 8%+ ++++ O+0+0+08+¥ %-++t+ ++++0++++00 O 0 0. 6%

++++ godst +HH+ QP+ 10+ B% 4+ +++H++H+++00 O g+++ 0. 4%

HH++t ghdd Q+++ ¢¢¢¢ Q3% ++++ H++ g+t Q +++
++++ % % ++++ 1 H ppEtr AHE 0. 190+t e
++++ -§++ ++++ 9++ ¢I+++++ ++++ ++++ ++++
Legeng et D§T*é+ I I eEt ed on daysHZ, 3, 3‘68*7,
respe9t3| ‘t/el y. G’LBWh++b = gr owt h© T A
o+ ++++ + A+
0.1% 4+ A A e I e
0% 4+ i

Legend

def Data was collected on days 2,3,and 7, respectively.

Growth: 0 =No growth
+ = Very Little growth
++ = Medium growth
+++ = Heavy growth
++++ = Very heavy growth

Collagenase activity
0 =No collagenase activity
+ = Very little collagenase activity
++ = Medium collagenase activity
+++ = Strong collagenase activity
++++ = Very strong collagenase activity

Table 2: Anticollagenase activity of chemicals using Aeromonas salmonicida as a source of
collagenase (Example 2).

Compound  Conc. Growth/Days Collagenase Activity/Days
1 2 7 1 2 7
Na,EDTA 0.2% ++ +++ 0 0 0
0.1% ++++ A+ 0 0 0
0.05% ++++ A+ ++++ -+
0.025% 4+ A 4 At A
0% 4+ A e
Na;EDTA 0.2% + +++ 0 0 0
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+ = Very Little growmth ++ = Medium grow h +++ = Heavy
grom h ++++ = Very heavy growth Col | agenase activity O

we2(h6/0@aht agenase activity + = Very little col pPEESMETH042860

activity ++ = Medium col | agenase activity +++ = Strong
col | agenase activity ++++ = Very strong col | agenase
activOil% Table 2 : Antttottagenase @ctivity of

chem 0.85% usi ng+Aefr orbhas+satl noni ci ta+-as+a+sowree of
col | aggnase (Example+2)+ Geppound Cener Growt hibays
Col | agenase Activity/Days 1 1 Na2EDTA 0. 2% ++ +++ ++++

Na4ED1Q/§‘_O 32/1A) ++++&++++ 4+, 0,0 0 0. 0§% ++ga ++g+ ++++

o+ /N ++ Ft Na3EDTA 0.906 + S4+ 444+
00 001406 + +++0 443D 07570, 05% +¥++ +¥++ +4++ +4++
++t Q%r+ 00 ++FFH 4 R

Sy ++t 0. 0259 bttt bt +++3 +++g: +++1 ++++ 0%

Na;,;EGTA  0.5% -+ 0 0 0
0.25% B o I o o 0 0 0
0.1% -+ A 0 0 0
0% A+ 4

Naz;EDDS 2% S e S o 0 0 0
1.8% 4+ 0 0 0
1.5% - 0 0 0
1.3% 4+ 0 0 +++
1.2% 4 0 + 4+
1% s I 0 ++ A4+
0.7% -+ A 0 -+
0.5% A+ 0 A+
0.2% o+ A+
0% o+ e

Legend

Growth: 0 = No growth

+ = Very Little growth

++ = Medium growth

+++ = Heavy growth

++++ = Very heavy growth

Collagenase activity

0 =No collagenase activity

+ = Very little collagenase activity

++= Medium collagenase activity

+++ = Strong collagenase activity

++++ = Very strong collagenase activity

?Data was collected on the fourth day.

[0039]

As shown in Tables 1 and 2, the three EDTA salts, Na4yEGTA and Na;EDDS
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Na4EDTA 0.5% 0 +++" +++ 0 oa 0 0.25%0 +++a +++ 0 oa O
0.1% 0 +++a +++ 0 oa 0 0% ++++ ++++a ++++ ++++ ++++a
wWo-2006/004EGTA 0. 5% ++++ ++++ ++++ 0 0 O 0. 25% RETHES2005/642860
++++ 0 0 0 0. 1% ++++ ++++ ++++ 0 0 O 0% ++++ ++++ ++++
++++ ++++ ++++ Na3EDDS 2% ++ +++ +++ 0 0 O 1.8% +++
performed +very-mell @s @olagenasy, inhibitoys againstcollggenase pr@iuced-by the bacteria
++++ ++++ 0 0 +++ 1. 2% ++++ ++++ ++++ 0 + ++++ 10 ++++

studied. Further; tth¢ cOmpounidstwerd .efiftivietds dottagenase mHibitors tit toncentrations that
0. 5% ++++ ++++ ++++ O ++++ ++++ 0. 2% ++++ ++++ ++++

0 + ++++ ++++
were wil g s S50 it 0 e s
Medi um growt h +++ = Heavy growth

Example 3

[0040] Inhibition of collagenase from mixed bacteria growing on fresh hides by disodium

EDTA, trisodium EDTA, tetrasodium EDTA, and tetrasodium EGTA.

Method

[0041] Nutrient agar amended with 0.5% AZOCOLL was used as the test medium to study
collagenase activity. The nutrient agar was prepared and autoclaved and then was cooled to 55°C.
Azocol was added to give a final concentration of 0.5%. The inhibitors were added to petri
dishes, and the nutrient agar-azocoll medium was added and carefully mixed to give the desired
concentrations of the inhibitor. Fresh hides were obtained from a tannery and were cut into pieces
of approximately 2 cm square. One 2x2 cm hide sample was placed on top of the agar containing
the inhibitors. Treated samples were incubated at 30° C and evaluated after 24 hours, 2 days , 3
or 4 days and 7 days for collagenase activity and also for the growth of the bacteria. The bacteria
from the hides secreted collagenase into the medium as they grew to degrade the collagen in the
azocoll medium and collagenase activity was determined by visual inspection of the clear zone
around the bacteria

The results are summarized in Table 3

Table 3: Anticollagenase activities of chemicals using collagenase from mixed bacteria on fresh
hide samples (Example 3).
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++++ = Very heavy growth Col | agenase activity 0 = No
col | agenase activity + = Very little coll agenase
w@etob62y7 ++= Medi um col | agenase activity +++ BPCTBUSIONE042860
col | agenase activity ++++ = Very strong col | agenase
activity a Data was coIIected on the fourth day.
Compoigh39Lors shownGrewthAPavss 1 and 2, ChHagenasecA&Evigy/Days
salts, Na4EGTA and Na3EDDSperforned very well as
collagenase i nhibi t ops agai nst col | agenage praduced by
the bacteria studied. Further, the conpounds were

NazEDf,&f echis ye as copl agenase Ll_mjl;_bl torsoat cgncenprati gns

wel | Rel ow, what I equi edt sto
bact e '| gr owt . Exay'\ngl e ﬁigOMO] nhi bbtl onaof b
t

col | adhase frofh m x&d baltéfia grow ng on frdsh hitdes
by di 88 um EDTR, tritsbdi G EDTA, t 8t ras8di unfEDTAS

and t 8dPasodi untrEGTA et fiott [ 0041] ONut r ifent  adyar ot
amendé@d7%i t h 0. 590-AZOEG:Ltwas used as t hettest+Hiedittim
to stogdygvcol | agerase+aeti virty. The aQutri ent agar+was++
prepapgdssnd aut-eslavedrand+ihen was+eoohedt 0+55CH+++

Azocol, %Was added.{p give mfp,nal copgept ration of 44y
0.5% The inhibitors were added to petri dishes, and

Na3EDt‘gref 515 ) ent aggr azgggjrl L Imedi um wag addgd a:E

m X o give the desired_concentrati ons of
the i Bfivbitor. ¢?§§h+ﬁ+ﬁe§+ﬁére obt Ql ned’fro +

t annePy¥and wer &t¢ut Hirht otpteces of Cappr 8xi mately Ztem
squar 82%ne 2x2+thrhittietsampte was Pl acel on top of++
t he aQaes cont ai mithg theti mhibi tors. 0Tr eatred safpl es++
wer e pngsizat ed at+30+EGrand+eval uated after 24-+hour s++2

days 9.03% o+ At ++ e e e a
0.025% -+ A e I o o S e o e
0% -+ A -+ e
Na,EDTA  0.5% -+ A 0 0 +EE
0.4% At A A 0o+ + +++
0.3% A 0 + + +++
0.2% e e S 0 + ++ +++
0.1% A+ A 0 + ++ +++
0.075% A A + ++ 4+
0.05% e 4+
0.025% ottt -+ A A
0% A 4
Na,EGTA  0.5% b 0 0 0** 0
0.4% +++ At 0 0 0 +
0.3% e 0 0 + +
0.2% ot A 0 0 + +
0.1% 4+ 0 0 + ++
0.075 -+ A A 0 ++ -+
0.05% -+ A+ o+ A e
0.025. -+ A -+ A A
0% -+ A A e I o S o o

Legend
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or 4 days and 7 days for collagenase activity and al so
for the growh of the bacteria. The bacteria fromthe
woemescmerr et ed col | agenase i nto the nedi um asPaTie§2005/042860

grew to degrade the collagen in the azocoll nedi um and
col | agenase activity was determ ned by vi sual
i nspection of the clear zone around the bacteria The

** DatarcoHedtédombDay Summari zed in Table 3 Table 3:
Anti col | agenase activities of chem cals using

GrowthCO| | agenassrofiem M xed bacteria on fresh hide sanples

' ExanpLe, %%%g gl Cone. Gowt h/ Days Col | afi enase
Act|V|;r)L/ N a2EDTA 0.5% 0 +++ ++++ 0 O O O
0. 4% G+ MEIPEEV 0 0707306 0 4+ 444+ 0 0 0 + 0. 2% 0
+++ +¢Jﬁ- VB OGN 106 ++ ++++ ++++ 0 + +++ +++ 0. 075
++++ FEER=Neryheavygrowthy 1 1414 0. 05% ++++ ++++ ++++ 0
+++ ++++ ++++ 0. 025% ++++ ++++ ++++ ++++ -+ HHHE

Collagetase-acOty++++ ++++ ++++ ++++ ++++ ++++ ++++ N a3EDTA

' 0. 5% 6+ No-dollagerase Qctd/i§ + 0. 4% ++++ ++++ ++++ 0 0 O +
0. 3% +eiyerytiute colRpbhate dctivlly2% ++++ +4++ ++4+ 0 0 ++

+++ 0, L %Nditim tebiThgehhde" achvi'Ey A

+++ = Strong collagenase activity
++++ = Very strong collagenase activity

[0042] The three EDTA salts and NayEGTA performed very well as collagenase inhibitors

against collagenase produced by the mixed culture of bacteria from the hides. Further, the

compounds were effective as collagenase inhibitors at concentrations that were well below what

would be required to stop bacterial growth.

[0043] Other embodiments of the present invention will be apparent to those skilled in the art

from consideration of the present specification and practice of the present invention disclosed

herein. It is intended that the present specification and examples be considered as exemplary only

with a true scope and spirit of the invention being indicated by the following claims and

equivalents thereof.

225-



0. 075% ++++ ++++ ++++ 0 + +++ ++++ 0. 05% ++++ ++++
++++ ++ +++ ++++ 4+ 0. 025% ++H++ HH+H+ HEHE HHHE
WG2006/060297F 0% ++++ ++++ ++++ ++++ ++++ ++++ +HRET/NS2005/042860

a4EDTA 0. 5% ++++ ++++ ++++ 0 0 - -** ++ 0. 4% ++++ ++++

++++ 0 + + +++ 0.3% ++++ ++++ ++++ 0 + + +++ 0. 2% ++++
WHATHS CLEAIMBD 0S:+ ++ +++ 0. 1% ++++ ++++ ++++ 0 + ++ +++

0. 075% ++++ ++++ ++++ + ++ +++ +++ 0. 05% ++++ ++++

++++ ++++ ++H++ -+ 0. 025% 4+ H+H+ HHH+

++++ ++++ ++++ 0% ++++ H+H+ HHH+ e 4+ N

1 84 EC-%O ‘18 650/ +ri|{1";1_g+o"f*l'f{'h1ﬂ;ft ng _p+tr8fa ﬁgn, gegraé{}o-lﬁ-l-gnd/gr"-&éterloratlon of an

+ ++++ + F++
++++ + 0. 1% ++++, ++++ ++++ 075
animal skjn pr hlds*the method,comprising prbyng a4 mst Qmmexailppr%qma@e inhibitor in a

++++ ++++ ++++ 0. 025 . ++++ ++++ ++++ H+H+ HHHE
solutionrtethe @84mal skin o+ hideorraddingiat least-anennetallopreteinas@inthibitor to a fluid in
col l ected on Day 3.
which the animal skin or hide is dipped or soaked, or applying at least one metalloproteinase
inhibitor to a solid surface that directly or indirectly comes into contact with the animal skin or

hide.

2. The method of claim 1 wherein the at least one metalloproteinase inhibitor is a chelator of

a divalent metal ion.

3. The method of claim 1 wherein the at least one metalloproteinase inhibitor is an inhibitor

of a metalloproteinase produced by a microorganism.

4. The method of claim 1 wherein the at least one metalloproteinase inhibitor is a

collagenase inhibitor.

5. The method of claim 1 wherein the at least one metalloproteinase inhibitor is an

aminocarboxylic acid or polyaminocarboxylic acid or a salt thereof.

6. The method of claim 1 wherein the at least one metalloproteinase inhibitor is

ethylenediaminetetraacetic acid or a salt thereof or is ethylenediaminetriacetic acid or a salt
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Gowh: O = No growh + = Very Little gromth ++ =
Medi um growt h +++ = Heavy growh = Very heavy growth
wazlob/agesmse activity 0O = No col | agenase acti VIPATYUS2065/042860

Very little collagenase activity ++ = Medi um

col | agenase activity +++ = Strong col | agenase activity
thereof.++++ = Very strong col | agenase activity [0042] The

three EDTA salts and Na4EGTA perforned very well as

col | agenase i nhi bitors agai nst coll agenase produced by

the m xed culture of bacteria fromthe hides. Further,

e co unds, were efifecti S | agena Lhhi-biLors., . .

7. iFe clgﬁtgg%t&gtcllaérﬁs t Ra Fe\(/;\[/]ierﬁég\/\gl Ile%géelocr)lw {/\rﬁga?lo roﬁefl’gis%e{ﬁlbltor s

required to stop bacterjal %;owmh. [0043] Ot her . . ‘
ethylenedigiaupieatcstion tased pr edBENAPUREIEGICAIY | B&Idappdisedipm  salt,

to those skilled in the art from consideration of the
ethylengli@smatetrsgretic fatidatisadivandltpethglengharpinetetreaqstie sierdt tetrasodium salt,

i nvention disclosed herein. It is intended that the

ethylen®fi @5 RBletraRREGE fdckRHipossiamh sd@raty@eneclRntifRskaRERd adid tripotassium
exenplary only with a true scope and spirit of the

. . ,  ndi cat _ | o . _ .
st SRR GHAGAT LR S RS AL b Rege ai
) preventi ng o[). i nhibiti ntg putrefaction, degradation,
diammagyp it QEFIPPERULRSIAEPL an ani mal skin or hide, the

nmet hod conprising applying at |east one
net al | oprotei nase inhibitor in a

8. The method of claim 1 wherein the at least one metalloproteinase inhibitor is ethylene

glycol-bis(B-aminoethylether)-N,N,N'N'-tetraacetic acid or a salt thereof.

9. The method of claim 1 wherein the at least one metalloproteinase inhibitor is ethylene

glycol-bis(B-aminoethylether)-N,N,N'N'-tetraacetic acid tetrasodium salt .

10. The method of claim 1, wherein the at least one metalloproteinase inhibitor is S,S'-
ethylenediamine disuccinic acid, 1,2-diaminocyclohexene-N,N,N',N'-tetraacetic acid, N-(2-
hydroxyethyl)ethylenediamine-N,N'-triacetic ~ acid, = methylglycinediacetic ~ acid, = N,N-
bis(carboxymethyl)glutamate, ortho-phenanthroline, 8-hydroxyquinoline, amino-tris methylene
phosphonic acid, diethylene triamine pentamethylene phosphonic acid, 2-phosphono-1,2,4-
butanetricarboxylic acid, hydroxyethylidene-diphosphonic acid, 2-methylpentanediamine tetrakis
(methylene phosphonic acid) and 1,2, diaminocyclohexanetetrakis (methylene phosphonic acid),

citric acid, a salt of citric acid, gluconic acid, a salt of gluconic acid, cysteine, iodoacetic acid or
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solution to the animal skin or hide, or adding at
| east one netall oproteinase inhibitor to a fluid in
wontioeheo2de ani mal skin or hide is di pped or soEKEBUS2003/042860
appl ying at | east one netal |l oproteinase inhibitor to a
solid surface that directly or indirectly comes into
sodium ¢eduacetate\or tombinetiensithettofski n or hi de. 2. The net hod of
claim1 wherein the at | east one netall oproteinase
inhibitor is a chelator of a divalent netal ion. 3.
The nethod of claim1 wherein the at | east one
al l,opr a M.d NelaY f.
11. ﬁ% g}eltho%r(%tcziﬁlﬁqag gvﬂel;g;%m eg l%e{s?’ oﬁér]nrrfg%gop}o&e(}ﬁasg nlﬁbltorrhls applied to
t hod of claim1 mher the | eas .
the animgsin g & HREBOPRIT By o 09008 R s RGud 0% by weight based on
inhibitor. 5. The nethod of claim 1l wherein the at
the anithdakin wrhedenet al | oprot ei nase inhibitor is an
am nocar boxylic acid or polyam nocarboxylic acid or a
salt thereof. 6. The nethod of claim1 wherein the at
| east one met al | oprot ei nase inhibitor is

12, ?’hgﬁé‘# 1%”1 SLHAAGGh ePio ?{:?Q 1ne?sesiﬂllnblt&h§rag)g£iecpfo the animal

an1netr|acet|c ac sal tt her

skin orﬂi&f a{rrqe %lggrg?lg}t ﬁi;@@mﬁﬁ?%@(ﬁ)lg}% 0 a?boutt Sl’/e y we1g IhE based on the animal

et hyl enedi am netetraacetic acid,

skin or biday| enedi am net et raacetic acid di sodium salt,
et hyl enedi am netetraacetic acid trisodiumsalt,
et hyl enedi am netetraacetic acid tetrasodi umsalt,
et hyl enedi am netetraaceti c acid di potassium salt,

13. ?BE)‘;}&:%R)%%%]HH SiHeAAE Bld & 185+t Ond ﬁie&@l‘bﬁx%’iélhﬁhstﬁhhtor is applied to

enedlan1netetraacet|c aci d anmoni um sa

L enedi.am netetr tic a t
the anieg i at MG PReReBR o gon AR S Eh bePF?"f% Vfighteased on the
the at |east one netalloproteinase inhibitor is
animal gtinpr bide-
gl ycol - bi s(b-am noet hyl ether)-N, N, N N -tetraacetic
.acid or a salt thereof.

14.  The method of claim 1 wherein the at least one metalloproteinase inhibitor is applied to

the animal skin or hide in a solution by spraying.

15.  The method of claim 1 wherein the at least one metalloproteinase inhibitor is applied to a
fluid that contacts the animal skin or hide so that the at least one metalloproteinase is present in
fluid that contacts the animal skin or hide in an amount of from 0.00001% to about 10% by

weight of the fluid.

16.  The method of claim 1 wherein the at least one metalloproteinase inhibitor is applied to a

28-



9. The method of claim 1l wherein the at |east one
net al | oprotei nase inhibitor is ethyl ene
w@bkope0b02bb1 s( b- am noet hyl et her)-N, N, N N -t et r aaR€L/182005/042860
acid tetrasodiumsalt . 10. The nethod of claim1l,
wherein the at |east one netall oproteinase inhibitor
surface i tat S;08tactsethhanama dikimion bidgi bsu e@ngiintﬂgaﬂ:lia it least one metalloproteinase
|, 2-di am nocycl ohexene-N, N, N , N -tetraacetic acid,
inhibitoNwidra flid meednah iy Forgt Hlixaaedind mppgidy, the niixfudc®tth€ surface, wherein
acid, nethyl gl ycinediacetic acid, N5Nbis(
t - { j , 0
the ot e A e O G P P8R gt from 0.00001% to.
acid, diethylene triam ne pentanethyl ene phosphonic
about 18 by welghddh@idure1 2, 4- butanetri carboxylic acid,
hydr oxyet hyl i dene- di phosphoni ¢ aci d,
2- met hyl pent anedi anm ne tetrakis (nethyl ene phosphonic
acid) and 1,2, diam nocycl ohexanetetrakis (nethylene
17.  Bhas®beBF preaeitthl, orGhliibitihg dairefactiors dkgraddtionl hiid/6r detértbration of an
gl uconic acid, a salt of gluconic acid, cysteine,
. I e |4 - . .
animal pREREER! (e IROPLARRIIR ATNAER! Bh oRL pPRTRRIRAIRRS acid, ora

salt hefeiE Tt RGIOBI (PP BPCRT A Ben Ut D RS BOM inocarboxylic
0. 00001% t o about 10% by wej ght based on the _ani nal i
acid, orgidalt thereof; tea fluig in W%ch%@ einad skig) ogihideris dinped on seaked, or applying
met al | oproteinase inhibitor is applied to the ani nal
at leasts khen polyamirdeaiboxgiv aciduot aofalf therecibaut ©1id0OLce ghat directly or
about 5% by wei ght based on the ani mal skin or hide.
indirecthBeonldd&ntdRLAAE: With Hedinihdl s giide. t he at | east one
et al | oproteinase inhibitor is applied to the ani nal
skin or hide in an anmount of from about 0.001%to
about 2% by wei ght based on the ani mal skin or hide.
14. The nmethod of claim 1l wherein the at | east one . L
18, fie ampibpd obleichie 17 nmiherei rthe satafigsti @ge t elyaaingearheyylic acid is
skin or hide in a solution by spraying. 15. The nethod
ethylenefiaminaietmicetb eacel or ahealtatheteofisnr iorethydetediahopetoeetinasel or a salt
inhibitor is applied to a

thereof.
19. The method of claim 17 wherein the at least one polyaminocarboxylic acid is
ethylenediaminetetraacetic acid, ethylenediaminetetraacetic acid disodium salt,

ethylenediaminetetraacetic acid trisodium salt, ethylenediaminetetraacetic acid tetrasodium salt,
ethylenediaminetetraacetic acid dipotassium salt, ethylenediaminetetraacetic acid tripotassium
salt, ethylenediaminetetraacetic acid ammonium salt, or ethylenediaminetetraacetic acid

diammonium salt.
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fluid that contacts the animal skin or hide so that
the at | east one netalloproteinase is present in fluid
wa bmb/oenant act s the animal skin or hide in an aP@uT$2003/042860
from0.00001%to about 10% by wei ght of the fluid. 16.
The nmethod of claim1 wherein the at |east one _
20. kg siettodr oft diinmad @ whendinithoat feast gl fodyhntinocashoxylic @cid is ethylene
that contacts the aninmal skin or hide by conbining the
glycol- @i(Blaﬁﬁﬁ&etHﬁ@thﬂﬁwN‘ NPI-edtebsrdis ciddtiaalt Mertdtt h a fluid
iumto forma mxture and applying the mxture to
the surface, wherein the at |east one
net al | oproteinase is present in the mxture in an
amount_ of fron10 00001% 1t o out 10% t of
21 Hhsmgsthod afzelaim g ikhseeipith ﬁa?a@éﬁtqnﬁgw&amlmﬁa%?quhg atid i ethylene
putrefaction, degradation, and/or deterioration of an
glycol-lﬂsr(Bthinséthyietdler)m,mﬁ,\l'l\f-ltﬁhaamtih(adiddeimano'd'mirmglliappI yi ng at
| east one pol yam nocarboxylic acid, or a salt thereof,
in a solution to the animal skin or hide, or adding at
| east one poI yam' nocarboxylic acid, or a salt thereof,
22. tﬁ z%egla f SF I‘é‘l obl Qh%rgl%a n: egglle%ﬁ kone r%retanhﬁ%telir?asgli&ﬁgféor is S,S'-
Iyan1nocarboxyllc acid, or a %glt thereof, to a
ethylen%d@mwes dispecinict Reif. ob-2-iamipogyclohgygnediN. ) N oirisaceti¢ cacid, N-(2-
contact with the animal skin or hide. 18. The nethod
hydroxyethytlethytangJiamfiver NiNi-ttifnetiat lae@lst womashylglycinediacetic  acid,  N,N-
pol yam nocar boxylic acid is ethyl enedi am netetraacetic

bls(carb%szyﬂet%m)glufa%dte t Sieoependiithioting! By@RRMGENDINGRY St methylene
acid or 'a salt thereof. 19. The nethod of claim 17

phosphomﬁ a[ec id] %ijlle ?e‘ﬁel fARlind %nﬁ%e%?fggngoﬁlﬁfspﬁ&}{é 'e&ldaci (Bhbs%hono 1,2,4-

nete Faacetic

butanetGeRYPGHEF An HUPBIS BACEE-LP Ao RSB GY pintanediamine terais

et hyl enedi am netetraacetic acid tetrasodi umsalt,
(methyletchphaspeatiiantidpart i dadieminpcacpbicxdngetraids (methslahe phosphonic acid),
et hyl enedi am netetraacetic acid tripotassiumsalt,

citric add,ydaBNEditaiai0RY elucame atidCa s4lt 6f @uva¢ Hﬂds@lstemepfodoacetlc acid or
et hyI enedi am netetraacetic acid di ammoni um sal t. 20.

sodlumuh%agﬁgtg%g &%bﬁla r{ptl]rgrc(‘g'er ein the at |east one

yam nocar oxy Ic acid is ethyl ene

23.  The method of claim 17 wherein the at least one polyaminocarboxylic acid is applied to
the animal skin or hide in an amount of from about 0.00001% to about 10% by weight based on

the animal skin or hide.

24.  The method of claim 17 wherein the polyaminocarboxylic acid is applied to the animal
skin or hide in an amount of from about 0.0001% to about 5% by weight based on the animal

skin or hide.
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gl ycol - bi s(b-am noethyl ether)-N, NN N -tetraacetic

acid or a salt thereof. 21. The nethod of claim 17
wWob@6®e60291 he at | east one pol yam nocar boxyl i ¢ BCT/tS1085/042860

et hyl ene

gl ycol - bi s(b-am noethyl ether)-N, N, N N -tetraacetic

acid tetrasodiumsalt. 22. The nethod of claim1,

wherein the at | east one netall oproteinase inhibitor

25. Tﬁe method EtdMhEE dhainthe dik $easCord Iﬁ‘oljﬁﬁ'ﬂnﬂocarboxyhc acid is applied to
, 2-di am nocycl ohexene-N, N, N , N -tetraacetic acid,

( y t
the anlr{}lél s%m 5} lﬂag ﬁ% ‘{‘:1?{!%% fogg‘lé’tﬁ??wé‘?. é)@? @ol\gbo%tr 3Gy \Jv&ght based on the
) carbo nethyl)glutanate, ort ho- phenant hrol i ne,
animal 1ﬂ98ﬁ &y qui nol'i ne, amino-tris methyl ene phosphonic
- acid, diethylene triam ne pentanethyl ene phosphonic
acid, 2- phosphono- 1, 2,4- butanetricarboxylic acid,
hydr oxyet hyl i dene- di phosphoni ¢ aci d,
26.  A-methby bpprodaciagicatien eormpiisiak stepd ofieachimgenphosgiskin @ hide from
acid) and 1,2, diam nocycl ohexanetetrakis (nethylene
a slaugH{é%pg}ﬁfﬁ'aP cﬂghg)the S.hﬁﬂ'a'l GkChdnidd, §?a|ldn§0tf he Cubdd Sniffal Ykin or hide,
uconi ¢ aci of gluconlc aci cyst ei ne,
cetiC. Cld or so |un1| oac conbinati o
A %@erﬁs?lﬁ AT i e hE B S or hide
| east one pol yam nocarboxylic acid is a plled to the
from whinihnée Qeshnangr hair has beerareragmsdrio orms legtheapwhprein after the step of
0. 00001% t o about 10% by wei ght based on the ani mal
detachisk the adimilistln orddde frbm tire shaoghtefed ahanahahd befoes dierstdphef tanning the
pol yam nocar boxylic acid is applied to the animal skin

animal Qlfln hir $6dd foRNWIRER it f1&h ahf HAraRe WeelP rdRR2A0S GoraPREtheR % solution
y wei ght based on the animal skin or hide.25. The

omprlsd% ﬂg% Of C 818%1 Y\'hnas &‘h&ﬂ& ﬁt %aé)??g tt? M animal skin, or h1de in a

A% ani al k
or hide |n an anDunt of fron1about 001@6 8 about
sufﬁcwg&, apepgthio PrEyeR Fninhiut gﬁqr@ﬁaq:tlcgwkldﬁg@ﬁatmnd@n . de}grloratlon of the
nmet hod of producing | eather conprising steps of
animal sldhachidag an ani mal skin or hide froma sl aughtered
animal, curing the animal skin or hide, soaking the
cured ani mal skin or hide, ‘

27. A composition comprising a dipping or soaking solution having at least one animal skin
or hide dipped or soaked therein, wherein the dipping or soaking solution contains at least one

metalloproteinase inhibitor.

28. The composition of claim 27 wherein the at least one metalloproteinase inhibitor is a

chelator of a divalent metal ion.

29.  The composition of claim 27 wherein the at least one metalloproteinase inhibitor is an
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removing flesh and hair fromthe soaked ani mal skin or
hi de, and tanning the animl skin or hide from which
wo bwebiesh and hair has been renpoved to form | Bat/bs1005/042860

wherein after the step of detaching the animal skin or

hide fromthe slaughtered ani mal and before the step
inhibitoobf ¢ anetillogratdirasapirodaiced kY a maeropigdeisfor om whi ch t he

fl esh and hair has been renoved to form|leather, a

sol ution conprising at | east one netall oproteinase

inhibitor is applied to the animal skin or hide in a

f.Lcl.ent .t ot jLndhi hit i bt

0. b OE W £ B el IS ol A Tahibicor s a
: or hide. 27. A conposition conprising a dipping or
collagenase MYt%ol ut i on having at | east one animal skin or

hi de di pped or soaked therein, wherein the dipping or

soaki ng solution contains at |east one

nmet al | oprotei nase inhibitor. 28. The conposition of
31. ThéksmpdsithiebLihirh T @herbi@aht a0 hasn@ieamemilbpioadinas énhibitor is an

inhibitor is a chelator of a divalent netal ion. 29.

: [ 1] WA s I ' at | east one

i e e O A A ERBIS, of o

nmet al | opr ot ei nase produced by a m croorgani sm 30. The

conposition of claim27 wherein the at |east one

net al | oprotei nase inhibitor is a collagenase . o
32.  Thhicompesition pf cftign ddnyexrin e afleatt Aok metallprptsinase dghibitor is

at | east one netal |l oproteinase inhibitor is an
ethylenadiamineeihaveyit i acidaor d slt thetepéror o ctnbaregiantinedaattioracal or a salt

salt thereof. 32. The conposition of claim27 wherein
thereoft N€ at | east one netal | oproteinase inhibitor is

et hyl enedi am netetraacetic acid or a salt thereof or

is ethylenediam netriacetic acid or a salt thereof.

33. The conposition of claim27 wherein the at | east

one netal | oproteinase inhibitor is i U
33. @hﬁfpg}p@aplgmqfeqlgm ggcyéhqr@ma@poqt least one metalloproteinase inhibitor is

et hyl enedi am netetraacetic acid disodiumsalt,
ethylenediaminetetraacetic ~ acid,  ethylenediaminetetraacetic =~ acid  disodium  salt,

ethylenediaminetetraacetic acid trisodium salt, ethylenediaminetetraacetic acid tetrasodium salt,
ethylenediaminetetraacetic acid dipotassium salt, ethylenediaminetetraacetic acid tripotassium
salt, ethylenediaminetetraacetic acid ammonium salt, ethylenediaminetetraacetic acid

diammonium salt, or combinations thereof.

34.  The composition of claim 27 wherein the at least one metalloproteinase inhibitor is

ethylene glycol-bis(B-aminoethylether)-N,N,N'N'-tetraacetic acid or a salt thereof.

35.  The composition of claim 27 wherein the at least one metalloproteinase inhibitor is
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et hyl enedi am netetraacetic acid trisodiumsalt,
et hyl enedi am netetraacetic acid tetrasodi umsalt,
we@tdvgloenedi am net et raaceti c acid di potassi um seET/S2005/042860

et hyl enedi am netetraacetic acid tripotassiumsalt,

et hyl enedi am netetraaceti c acid ammoni um sal t,
ethyleneglyblesio@-aninoehgiethanaeN, NN étehack tRraeiietaRodAl salor

conbi nat1 ons thereof. 34. The conposition of claim?27

wherein the at | east one netall oproteinase inhibitor

i s ethyl ene

col - bi.s(b hyl et.h traaceti .
6. b Gompoutimp iR b hef%*%?h%ﬂglé%%%@e holsEngs diypitor is 8.5
27 wherein the at | east one netall oproteinase
ethylengditminhiet glisuceinichykidnel,2-diaminocyclohexene-N,N,N',N'-tetraacetic acid, N-(2-
gl ycol - bi s(b-am noet hyl ether)-N, N, N N -tetraacetic
hydrox%ﬂh}d)eﬂ@/ﬂd’rﬁaﬁdhmamwltt1acet136 atie canghbgliglycimediatetiz! ai anid,  N,N-
27, wherein the at |east one netall oproteinase

bls(carl%d}gfng{hgﬁlélu'tﬁna% Soﬂhcﬁ%ﬁ%hﬁtﬁ?cﬂin@”%ﬁ%dfﬂx%]&ﬁbﬁﬁ& zﬁ‘lﬁhg-trls methylene

nocyclohexe N -tetraacetic acid

phosphgr&l[g dam%eg’ﬁ@]y&i e hf/ Wﬁrg%l%)éplgﬁ agldelggllm?%e R@Eﬁg}"%tlg a?clc? t b phosphono 1,2,4-
car boxynet h | utamat e, ortho-phenanthroli

butanetCaponsOHRgI, ORI hes AP S HRE T gIck A paRsdiamine tetrakis
acid, diethylene triam ne pentanethyl ene phosphonic

(methylane ﬂhos@hmﬁioapikib)amd 1.2, diathindaytlahetaneetrnkio Xykthgleae ipbosphonic acid),
hydr oxyet hyl i dene- di phosphoni ¢ aci d,

citric agidr@élhxf PR aB8dLREINE abRl kakKbp g(dé@ltut!)’dcﬁﬁ% fBiAs pRadicetic acid or
acid) and 1,2, dlan1nocycfo exanet etraki s {nethyl ene

acid, salt of citric acid,

SOdlumd?(gocag%?tg Oég?la’bupatl?qs ?re&i- uconi ¢ acid, cysteine,
i odoacetic acid or sodlun1|odoacetate or conbi nati ons
t hereof. 37. The conposition of claim27 wherein the
at | east one netal |l oproteinase inhibitor is contained

37.  The tdoepdiipiph g dains @akiwhegeimotheat atoleast orenmatablopriotedfase inhibitor is
from about 0.00001%to about 10% by wei ght based on

contamEchﬁ] @k di;ﬁiﬁ\‘? ox%ﬁkla@ isoMtios ki &h &holtit @€ fidhPERAL 00060B% eslabout 10%
therein he conposition of claim27 wherein the

by weidlh BREAGnGhe 5(194@ 05 A4 400! 4240LERD Ak SPh il N

e Corr'pOSI ron o rernt I ppl ng or
soaking solution is a chllllng
38.  The composition of claim 27 wherein the dipping or soaking solution is a cleaning
solution.
39. The composition of claim 27 wherein the dipping or soaking solution is a chilling

solution having a temperature above freezing and below room temperature.

40.  The composition of claim 27 wherein the dipping or soaking solution is a curing or
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sol ution having a tenperature above freezing and bel ow
roomtenperature. 40. The conposition of claim27
wWob@s®e60291 he di ppi ng or soaking solution is a BUI/USP05/042860
orpi ckling solution. 4 1. The conposition of claim?27
wherein the di pping or soaking solution is a limng
pickling@llutidnon. 42. The conposition of claim 27 wherein the
di ppi ng or soaking solution is a delimng solution.
43. The conposition of claim27 wherein the dipping or
soaking solution is a solution that softens or
41. ?M%;c?rggossn X nf%ga{ﬁrﬁ[xanigl @h&%(@in%e ﬁ]ihpgng ﬁzsloak%&c X sg%l a(?i%ling solution.
contai ning at | east one netall oproteinase inhibitor
applied to at | east one surface thereof. 45. The
conposition of claim44 wherein the at |east one
42.  ib¢ abippsitoriofadeni Afiwharan the dppihgloatsonkiog salution is a deliming
di val ent netal ion. 46. The conposition of claim44
solutiopMerein the at | east one netal | oprotei nase inhibitor
is an inhibitor of a netall oproteinase produced by a
m croorgani sm 47. The conposition of claim44 wherein
the at | east one netalloproteinase inhibitor is a

| | agenase i r. 48. Th osition of claim
5. Jhererronien of edsod Whonata lirspb oot e Plysfopis grsofution that
i s anam nocar boxylic acid or pol yam nocarboxylic acid
softens or hydrste$ thetahima skin adudeThe conposition of cl ai m 44
wherein the at | east one netall oproteinase inhibitor
i s ethyl enedi am netetraacetic acid or a salt thereof
or is ethylenedianinetriacetic acid or a salt thereof.

44, Ao n%%lt rts'i arPhniflaRsBh At MEE RN iRg tarb%hﬁfonlc%ﬁ{%ﬁmng at least
one opr te| ase Inhibitor is

one meGIMpBEeT S Gp anEet BadRhEsuiusdhairsial t

et hyl enedi am netetraacetic acid trlsodlun1salt
et hyl enedi am netetraacetic acid tetrasodiun1salt,

45. The composition of claim 44 wherein the at least one metalloproteinase inhibitor is a

chelator of a divalent metal ion.

46.  The composition of claim 44 wherein the at least one metalloproteinase inhibitor is an

inhibitor of a metalloproteinase produced by a microorganism.

47.  The composition of claim 44 wherein the at least one metalloproteinase inhibitor is a

collagenase inhibitor.

48.  The composition of claim 44 wherein the at least one metalloproteinase inhibitor is an
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et hyl enedi am netetraacetic acid di potassiumsalt,
et hyl enedi am netetraacetic acid tripotassiumsalt,
we@tdvgloenedi am net et raaceti c aci d amoni um sal t PCT/US2005/042860

ethylenedianinetetraacetic acid di anmoni um salt, or

conbi nati ons t hereof. he conp03|t|on of claim 44
aminocgrhexicracider MYW&%‘WWII?@‘PQPF dptibtheraehse i nhi bitor

i s ethyl ene

gl ycol - bi s(b-am noethyl ether)-N, NN N -tetraacetic

acid or a salt thereof. 52. The conposition of claim
49. ‘ﬂ’ﬂ%% S&lﬂoﬁ hg @P&m{ q3SVhQeig MetAl AR RHkehB@A8proteinase inhibitor is

i nhi bi I's ethyl ene

et raacet

B R BES ) SR O AREELE o ox o s
wherein the at | east one netall oproteinase inhibitor
thereofj s S55 - et hyl enedi am ne di succinic acid,
|, 2-di ami nocycl ohexene-N, N, N , N -tetraacetic acid,
N- (2- hydroxyet hyl)ethyl enediam ne-N, N -triacetic
acid, nethylglycinediacetic acid, N5Nbis(

50. R Q@K%Hﬁhbﬂ lof d1sihAEBt RherSint fhe- ﬁh@&b@@n@rlﬁbﬂan rotemasé inhibitor is
8- hydr oxyqui nol i ne, am no-tris methyl enephosphonic

| ene I a p honi
ethylene(ﬁaraine%trg%]os hon%:ﬁc{’l g(l' tﬁ}%e‘ge%n%ﬁlg? {Fﬁ%%gggxylmggpac racf Sdium salt,
(dr ox ethylldene di phosphoni c d, .
cthylenglivan TS AEh P L, rsibwlsnﬁémwreé%ce&ﬁ@%@modlum salt,
acid) and 1,2, diam nocyclohexanetetrakis (nethylene
ethylen@:hmsph@hﬁ&ceamast)d dipotassivmasdlt, ethyleradiangheteiraacgtic aeiddtripotassium
gluconic acid, a salt of gluconic acid, cysteine,

salt, dt&d&@a&fm]ﬁeta@aadetw s6di UsminogiQacekat, e anylsmEanﬁiaewmmc acid
thereof. 54. The conposition of claim 44 wherein the

diamm mh%%?%n%gﬁbﬁﬁtﬁ&hﬁQQQFG'nase inhibitor is present on

urface o ani mal skin or hide in an anount of
from about 0.00001%to about 10% by wei ght based on
the wei ght of the animal skin or hide. 55. A nethod of
preventing or inhibiting putrefaction, degradation,
51.  Ahe/compastien iofr dleinoA4 ovherainathie il least aneometallefroteingse inhibitor is
met hod conprising applying at |east one

ethylene‘rgtyab1Ltﬁ§>(lso;rﬂmeaﬁﬁethebLm INLRIN t@rdab@icaid e a sikitheresf.
hide, wherein the at | east one nmet al | opr ot ei nase

|nh|b|tor is not adm xed with a solid extender or
carrier material .

52.  The composition of claim 44 wherein the at least one metalloproteinase inhibitor is

ethylene glycol-bis(B-aminoethylether)-N,N,N'N'-tetraacetic acid tetrasodium salt.

53.  The method of claim 44, wherein the at least one metalloproteinase inhibitor is S,S'-
ethylenediamine disuccinic acid, 1,2-diaminocyclohexene-N,N,N',N'-tetraacetic acid, N-(2-
hydroxyethyl)ethylenediamine-N,N'-triacetic = acid, = methylglycinediacetic ~ acid, = N,N-

bis(carboxymethyl)glutamate, ortho-phenanthroline, 8-hydroxyquinoline, amino-tris methylene
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phosphonic acid, diethylene triamine pentamethylene phosphonic acid, 2-phosphono-1,2,4-
butanetricarboxylic acid, hydroxyethylidene-diphosphonic acid, 2-methylpentanediamine tetrakis
(methylene phosphonic acid) and 1,2, diaminocyclohexanetetrakis (methylene phosphonic acid),
citric acid, a salf of citric acid, gluconic acid, a salt of gluconic acid, cysteine, iodoacetic acid or

sodium iodoacetate or combinations thereof.

54.  The composition of claim 44 wherein the at least one metalloproteinase inhibitor is
present on the surface of the animal skin or hide in an amount of from about 0.00001% to about

10% by weight based on the weight of the animal skin or hide.

55. A method of preventing or inhibiting putrefaction, degradation, and/or deterioration of an
animal skin or hide, the method comprising applying at least one metalloproteinase inhibitor to
the animal skin or hide, wherein the at least one metalloproteinase inhibitor is not admixed with a

solid extender or carrier material.
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