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METHOD AND FORMULATI ON FOR NEUTRALI ZI NG TOXI C
CHEM CALS AND MATERI ALS FI ELD OF THE | NVENTI ON The
wEe@semoIs nvention rel ates generally to fornmul BCT/O808/088547
and nethods for neutralizing chem cal agents, and nore
particularly, to fornulations and nethods for
neutralizing a broad spectrum of chem cal agents.
BACKGROUND OF THE | NVENTI ON The ri sk of exposure to
various chem cal and biol ogi cal agents is an ever
i ncreasing concern for mlitary personnel as well as
civilians. This concern is particularly heightened in
view of recent terrorist attacks. In particular,
terrorist threats involving such agents are increasing
in the United States as well as abroad. In response to
t hi s t hMETHORANDFORM{IcA TEONUIQ@R NBVERMJIZING
devel oped t haTOXKC CHEMIEADS ANDIVMAITERILSert ai n
chem cal weapon agents. For exanple, so called nerve
agents, such as sgfiglLD &FPIE NVENRPON are exanpl es
of phosphorous contai ni ng conpounds whi ch can be
al t dhegregéndniatipy relges gampradly tth &rmutagiohs fnd/meBpdgior

y. of . th ds_sh . si il
neqd s AR e b R BBl R Py for
nelfalidfiRt Broad\@lettr@thiof 6hémmibyl agbntkhem In addition to

chem cal and biol ogical agents, there also exists a

wi de variety of contam nants such as toxic industri al
cheni cal s (Tl Cs) BAK(IXOUNOFSTHEANVENEIOA s
rai concerns over publ

. ' i . f . h
cont St bAC ek RiP TR A RS b At RS a R R K VB

cont am udei S S,

incéddding@bhdeth AR nitingy péSinelEs Wl &d GviliBad. THEY chiRern is particularly
rel eased .in the environnment during normal processin

heightepeskia viewas rescideraprish itacks. auzqra@hrawrr@rlgfdh@ﬁtjénvo%ng such
agdflip A dasirdif 'ihect%ﬁe%@t&k@% EEwAPADAN G4, Gn g%sgpgse%e B R,

em cal “conposi tions re no
vam@utcoahtemechsaes Hagtheoy develvric tlaat arengbable hémdutalizing certain
count er measur e. a result, eigosure to s

ch .
cheryifplaHTaRgh pES iR CEAPISat0 ‘?3”6 Po pEsnLd éuclﬂl as sarin, soman, and
tabBR Y SEIBAS W Bh&PhsRuE G&rﬁﬁnirﬂg BhPelndsOviBER 84t bevleYed

neutralize the contam nant. Further, many
chgwigaltetoremeve teirdexcion| Sined mewy itbesefcotipeyndsrshamppdoimanion or
. Prior t.o .an .exposur nd.are unable to effectivel :
sinfla; hogp g dnaigiiy s emise] Eounik sl ot ted i neluralize many
of géppsed. The problenms with selecting an appropriate
countermeasure are of particular concern in

env it eiiteon o ohpmicel endhidegicak agents, Beretabsei axists a wide variety of
coﬁgrgmaﬁélsﬁéﬂ%t t8£fcef}1(§usﬁ‘{a? c}klje%!liggs Hﬁ%ds) and toxic industrial materials

(TIM's) that raise concerns over public safety. Such contaminants include industrial
chemicals, pesticides, and herbicides and other materials that may be released in the
environment during normal processing, disposal, waste handling, or accidental discharge.
Generally, such contaminates comprise a broad spectrum of chemical compositions that
are not readily neutralized or destroyed with a single chemical countermeasure. As a
result, exposure to such contaminants requires that an appropriate countermeasure be
selected in order to effectively neutralize the contaminant. Further, many countermeasures
are only effective if they are applied prior to an exposure and are unable to effectively

neutralize contaminants after a person has been exposed.
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For exanple, many nodern factories use a wide variety

of different chem cals and substances in their every
walaopoop®vat i on and processes. As a result, thePeT/B%1088/688547

a wde variety of different toxic chemcal/mterials

to RS miBAY ee(ﬁ% 1

Si nr:P‘(;e1 E&pos usf‘gﬂl?gél?%éqng%g p% ]%grsléégﬁgﬁr%cal sl rﬁE{ eri aﬁgccbil a
corgam inemuironments eherce widg weiigy of wxidhehemighsmdtevialslaes sging used.

and in sone cases.death, thereg is a tQ provide
Fo B FARS dr Tt ReEEn sV aane LAty B Piealsdnd
subsBcdd lﬁwﬁélﬁe@w 814y SpePARHAd phitbaes URRh edsult t‘hE‘ﬂeSexwts a wide

creates problens with respect to the feasibili ty of

vamgy of éuffq:rqmg toggic dwgq@eé/tr@twmhﬁa@rwlueh péreonapbwishinithg fctory may be

expgogﬂ ? nﬁe %):olrsgrg ﬁ% %fémgﬁi‘ éhg @ggalgﬁ%teg%% ?%FIJ ?eisgl? 1r\1'\'§etvere injuries

to he ¥RPEEIRRBKTS anSUConiy @i@éﬁt@t}g derdie ahire@tt oeidei n
energency situations after an exposure has _occurred.

coweralea@g@ﬁ that gap bggisedyie e@feﬁ‘FYG‘éXﬂfFattl@th'idH@S after sxppswiet he
app'tﬂl%rk@ta% v e Ef‘e @ga%ie‘?né \Qltﬁrésg&g kY thk 33 o‘f"ﬂ{a‘&ﬁammg
can resu R pr ol ong exposure and an increa
an hieyusie\nmribey othe tipyroprigtel cyuntérirehihvees, asrenly as:pwh‘lemsl assomated
nt er neasures, such.as, chem cal d|S|nfectant§ like
Wlﬁ%fﬁamngmse CRSFsHENS e PR apTiate pINNIAMEaRET r SUFlRroplsms
caﬂ@@ﬁm%ﬁ%@ﬁzn% r% W kifSitioA YWhek Qn Q%ﬂresﬁﬁls Becurred. As a result, it

Li qui di'sinfectants h al so been used,
magrpe dgfércelt & fiyd arahappﬂﬁthwapmppaatd cpugsrmeasue th gameky ﬂashnon
ef.ficien l.i cation. uc t he ret
whihegaf i 16 R S PO oA A RBe 1h FleSauarLy St s
FuftBé&! Mahy ShenSibdl RoliteRh@8Eres AlciPdsSPeRiab BRI RHELkkd Iypochlorite
many househol ds across t he countr y. For exanple, the

soluosiscap uselieldnepresiormesivatsi mest meigls prd faties, sadio human skin.

Llcg:|u§ Lﬁé ?Jétm &1@ ?a?llt% ﬁﬁ% %fs leg'n LR 9@%% Férﬁf& E%tﬂﬁrg BRkd and

i des.

pre@kl&ﬁibd gh@é ﬁ&teﬁﬁd:latht&pplmloﬁaﬁs kecH, chendird typRally potoghctical under
factory, exposure to household chenmical s can al so
mang SHFYMSERCSRy er e injury. However, nost househol ds

L Whgﬂ&l&ﬁ? caﬂpeﬁgo Basierificed in many ho households

count er measur es, a consequence, water is
acrpbsethé lcmmtryc Hoir ceampieahe mcahbttchen stkeabinet raxjpnskudle $1’aan|y

. I t I
aitfld PheshleaPine EHES oree S Aol it ecbr eGP estisides
Slrﬁﬂ'e(rttB e &%ﬁh%lmmnm@ ha &9%%@1@1 a&?ﬁi@aﬂ'fﬁd{o@f exgdBure to
readlngthecemcal/rmterlasaroun and

how gcpléwiaemm @as ialsg resal 1@5@aredmumnHamvm mhstth@esethoids ¢oday do

nof Ry eTRE FloPasiaid RS HeBSt S afha) Enaenenavaisyis often
theirSOcHoR e U 8l aﬁé}nﬁiﬂtﬂ lcle@hdeZRpHRA ¥kin®f isGrfaces. Since many
S

cheni cal /materi a Physi cal decont am nati on
chemical/materials do not react or are insoluble in water, the use of water can further
exacerbate the exposure and severity of the injury by spreading the chemical/materials
around and thereby increasing the area of contact with the toxic chemical/material.
In addition to chemical countermeasures, physical decontamination methods can
also be used to neutralize many toxic chemical/materials. Physical decontamination
usually involves dry heat for an extended period of time or steam or super-heated steam

for about 20 minutes. In some cases, UV light can be used effectively, but it is generally

difficult to implement in actual practice. Such physical decontamination methods cannot
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usual ly involves dry heat for an extended period of
time or steam or super-heated steam for about 20
wWOorRewaner9Is | n sonme cases, UV |ight can be used PCT/US2008/088547
effectively, but it is generally difficult to
be 35@21' B RNasé Bf &GJoL@k tPh&GAd 98n, nHGR: (Hf%sihﬁ)?éctlcal to use ynder
econt am nat | on net hods cannot be used in the case of
mapy posumsganaes.hAneordsilyn theanstillbaxastod hend fonpifertive calint¢rmeasures

se under, rcunst ances.. Acca t| [
e 0SEh (Rt SRRTLTIRE S el il
endRAInkPQUIntfACtOR, hlvell 8s MBRY héthet he toxic
chemical /material s that may be encountered in
factories, as well as in the home. BRI EF SUMVARY OF
THE | NVENTI ONBRAEEI UMM ARY20OFIHE AINYENEION t he
resen vention . di ted to.a formul.ation an .
P& <SPy AR Bop St 35 SR g e by b o Borpigeion

and'BdsBEihRH etiRiidfornitRAGinE ROGE EhEthiedls bRKnatetiAR MM broad
and/or_materials including, but not limted to, toxic

spcHEESPF cheraierleandéor apderiabyinglul gyt mobimitad & ftesig Industrial
che%'l%gls AR th% 1n8§§§{ml rﬁateljle{ { 'shﬁpetts forg‘i@rﬂiﬁet an@lﬂ% heavy metals,

oac § and ac

radﬁ:mtwcrrﬂeﬁs aeidsl aﬁ(&’[dl@h‘ﬁtaﬁ@[ pestitides, ahd OiilémlseighSultural chemicals,

Ofltlgollectlve referred to as toxic chemc
(coMsetavelprederregito ap Fﬁﬂl%/c}teggq;q%,sr)latggalqunggly toxms) as well as

f 0

i St R
forpnmmntof ithev@adenomvertionan bs @sed for nareralivmigiazvidg variaty détoxic

variety of toxic chem cals and materials. In
Ch%‘é‘t"?lﬁéﬁﬁi qRerale present i nvention conprises a

for pubatib @R, ARVrB@nPRSeRIonRiPridc!d MEmimLisH h@v?in% b&d or more
are capabl e of neutralizing one or nore chen ca

acta@ermlstlwthatm&; eapabls o nagralizing anedr mwre elsindsal agents including, but

no%n%rp & {ooﬁcgdsc 5‘%‘3% & ggéhgltch)é%ﬁ:ca; oggi’]g {ng%rdga ntxr%terr‘]ljia%,frﬂ%al ions, and

pestiefdssl Bi dr@reniBidihét] thd eorafulavhinyg intigdesi &ilve higpredientdhaving a
nitrogen oxjime noiety and a carbonyl noiety that is

mttogsﬁ BRigegnoighiandzg qazbqngl Boighy that i capablesd neytrolizinga variety of

% % IQ %g%ltlebﬁuﬁ eorgéé&ﬁttogﬂfm'ahh% ahlLac %mbb&‘inﬁ:ﬁ? éhe aé:’tlve ingredient

I 'ngredi ent conprises
coliapitises @d 3 dneanedivax maokaes@l sk kavmm as ddcaglemyhoxima dRANE)), and

N TR G T e T
forlu$Rion e lS RckAE bicSiiet i \Wﬁ'cﬁ bhel R vafatdtfent Mlsﬁ‘s%ﬂ.t In one

i's dispersed. In one enbodinent, the carrier
embodipreint; ehqwlny@"tmgiyl @meprige \pobrleth(yﬁﬁésg ycol (PEG);

B YRGS B S5 ST A SRR b

f or mubd b ddherthie 6288 onl STHRNpre Rt ﬁ@emhﬁl 4894 ub&d to
neutral i ze a wide vari ety of toxic industrial cheni cal

neyradizeraads wriety phtosisdndusinal chemical and materials. In one such
embodiment, DAM and its salts, such as KBDO, include three potentially nucleophilic

atoms that are capable of nucleophilic attack on reactive moieties on the targeted
chemical. For example, the structure of DAM includes three nucleophilic atoms: the
carbonyl oxygen, the oxime nitrogen and, to a lesser extent, the oxime oxygen. The
nucleophilic atoms are capable of attacking and neutralizing a wide variety of toxic

chemicals. In addition to neutralizing toxins that are susceptible to nucleophilic attack,
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enbodi nent, DAM and its salts, such as KBDO, i nclude

three potentially nucleophilic atons that are capable
w@boonmedoeophi | ic attack on reactive noi eties OPCT/EI82008/088547

targeted chem cal. For exanple, the structure of DAM

DALM); Ghy (8O RaLEe ahs aBlalizE a3l WBns dsRfeIC ahROMY lembodiments,

ygen, the oxime nitrogen and, to a | esser extent,
DAM end KIBRO oxyglembe Tsed toglodlato pisitd] iionsand tiserelyyecap dysatsedto

f. Ki d Lizir i i f '
cAr QR raPe e TSR R pist ey 4 YR Entho i F DA
and®KBDEPaP be pfefertif h eapiet, Ishéh i REG kr BV ikt (RIaphislans be
used to neutralize acid toxins as well. In sone

solublizing sndrieytralizing wartpurBECS endh M s0 be used to chel ate

nmet ' . i ]

ol ik SR A UoRRHER g BRt ARt 1R Carfbd BRI fiubialize many
aci&ﬂmmlCHciﬁéﬁﬂlydﬁm tlilﬁMé@riﬂ: dﬁBE%ﬁtera% ibe mﬁe&etnf)i?fg or ?roduction

carrier, such_as PEG or nPEG, t i s _capabl e of,
endnmsht Srdipsafed exanele et izringcid &H?é@é}» W@%C]_élﬁﬂc iR Dn

. e . a . . .

SR TRASATRC b e R NER GRAER i i
(Hipitrizeaceh@GBNOS e nistbus acid (HANOR) zacttic acidy apsingfAdios hysnogen

sel rpgases o ey B AR caci buppuery o mGRBepr i B GRy gifur
dio&iﬂ@(SOE? G !éjﬂgf(clﬁlﬁé,chcétﬁicir@@)iridé} Ytk e RUAIAC hieh 4098l ester

ydroi odi ¢ acid ), nitric acid (HNO3), nitrous acid
or dasiNeiye tharsef,ior amg fembiaatiinmibereat MY thelikdr ogen sel eni de,

hydyf o .sul fide . (H2S) . agid byproducts .of. nitrogen. ..

o ol B R e o e e R REB S pE oo BPgaatice o
widCRlriety GMAekts dRt alicyBehyRaii6l 8Riny alids@iaycidhistances. For

ester or derivative thereof, or any conbination

exanpe.awy, togiedndustrial prtoxiq matgriels inchiderne 9B MoratepsH yegnoieties that
are%ﬁ%@gtibﬂa OP nbAESBAIRL APy ggxn@&ﬁgo&%fmcie%ﬁﬁﬁiw DAM.

e variety of irritants that are comonly used |
Suctatoyins nehysheliudd, wathootulimeitatione $,1° -biethghenasrpkide), aaylonaxies, allyl

i ndustrjal or toxic materials inclyde one or .
alopids oty Hiesdss: Bty g oaptan g%@ﬁ?ﬁwﬁwaﬁ AchB Gption any
sal%%\%@tcé‘r RYvARR RErebrend tombBafibie iR | 1 C atonms of

Such toxins may include, wthout |imtation,
, | In drie(cmtbioglireerd, thx fatelulatmarof therpresent myentiinlnpdy be capable of

I
| cohol s,. allyl chlori.de net hyl r capt an hosgen
nefipiagi i tgatore S e R BBl S s R BlspBipe A Whuene
diiﬁﬁn%édé%si(ﬁl@(ddhﬁfrﬁﬁﬁ). OhepRdseRiORPentidh intly ddveieantd td Meud@Bze some
enbodi nent, the fornulation of the present invention

oxigigingrndsapapvetaxinsneut ral i zi ng toxins that are sol uble
n ﬂl g&eoélt% G eﬁ%o@%@ﬁ@%ﬂer}g seBﬂﬁ%Q&io‘ﬁqs d?&%dt t%lal'iggltﬁod for
y e RS R S RSN

i
di i socyanat e I'nvent on
neutByiziak abrow] dpserdirh of il industds] chemiRalXind nzHtdtthlwindvhich a

corg}g)()rsrit?os‘hI ﬁ/a(\e/ir}g,roa)éI arcl:tsii/e ingredient is applied to a toxic industrial chemical or
material to thereby neutralize the toxic industrial chemical or and material. In one
embodiment, the active ingredient comprises 2,3, butanedione monoxime or an alkali salt
thereof.

In one alternative embodiment, the formulation of the present invention can be
used to neutralize various metals and radionuclides, such as heavy metals, lead, transition

metals, radioactive metals, Pu, Th, U, Zr, Nb, Ru, actinides, lanthanides, rare earth

elements and combinations thereof, for example, via a chelating or ring forming reaction.
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In one alternative enbodi nent, the present invention
is directed to a nethod for neutralizing a broad

W@ p@en4ns of toxic industrial chem cals and naREr/Us1088/088547
in which a conposition having an active ingredient is

In tt@ﬁgrnigg)Qllﬁl&ltathE X0t dcRAYSichERlin %ﬂ} ﬁ)aiionﬁ fa cﬁ@l‘éférdoﬁ{pléxoin which

neutralize the toxic | rial chem cal
thea'mialriabelmdetb twb or owee gniyo of tervhelatingagent i Ineonemgrb@dmemt DAM
i one. non i or an alkali salt
is GRARE oF Seifig ya e iond R o B Al T atfen Hirdbel Aok
f or pubRt dlRMhatile EMBodINREE e predeaNink&MtiohoEResUSREthb@ for
neutralize various netals and radi onucl i des, such as

netﬁ@é@ylgmeﬁ%mstem%@etai atamsiie Mhichregomnesition drviag ef lzast one

nucqgo %ﬂi% ca Fl#ingﬂﬁbeg}{ aﬁ%f atéé\ikgt oridhuc gﬁlﬂbg fne ﬁlﬁgé%ggbgﬁﬁls

e ear S an I na ereo )

reaebéa Rpthes metah Reactien af the gompozﬁumarfdthgal chelates Bie.vhdtal to form
this enbadi nent, the DAM acts s a chel t|n agen&a 0

a ripg SN HB MNGD e dieast on ugsptlicattagy binol afone

che ating with netal

nt. In one
nuééégﬁahgl[c ndgﬁ{h@ ngk%%"lﬁ gﬁ%egg'age 6‘0'?18 fo tH a8

i onkn ¢re dlermatise Embeditnensg ﬂvadiormdabm ofrthe gresd:m ipreation may also
al t.ernati ve emhqdi ment

ent |n tion .proyides
be eedip Rt e SMAgE FAIAY P BFOEE 0 a5 MPRUTieD AR DS of the

pre'séht WehRomcaPsBRsd td SRy RGtidted &ﬁ%ﬁmﬁ? Brganophosphates (OPs),
nucl eophi I'i c carbonyl noeity and at |east one

pynethedide (3R)) ¢acbayi meicti¢s amheanbanpites, pr any qosalinasignherpofa In one

emBdifent R DAN lequireEATRAR ot eSBa B orbiFin o praguee o

phdspBodlaté ER&ine ONEa Bzt QRAMchétfonC a kAN ID AMIireél¥ciad thedreacts with
| east one nucl eophilic oxinme nitrogen nnletg are

thepbaerhenylstedinimetoaprodyas agia-taxicspbaitutod peasbbenierasid, In one
emBBcﬁgIe?{ 'aﬁsg)tektﬁ{fdegfthét R gé fisifRlizdd W ?HA(M iHHYd 'bﬁtoalr@ fiot limited
use 0 nedtralize a wide varie est cil dés

to, aziaplesshacthpie ohlprfyeifow tiaizmon,sdmﬂfotdre embpmpnfonoﬂmemaiamnon
can be uysed t neu ralize &estl ci des contai ni ng

me&%a%ragﬁ%ﬁ fe, and leEYiP%i ds (SP), car boxy

noi @14 ﬁﬁtheﬁ&ﬂb&cﬁﬁq@ﬁt"ﬁ{e%mﬂﬁtlﬁﬁé/f tﬁ@ﬂf‘ébé’iﬁ‘iﬂ\@ﬂu&hﬁlﬁﬁ afso be used
In one embodi nent a first DAM nol ecul e reacts with a

to mealizd phsticided @intdimyg CRrbamates, sdcices 2amsthyéBhor yl at ed

ek SR Db R e G R v o o

dlnmmyliﬁﬁéxﬁzoﬁiﬂ@‘l kﬁeﬂ{ye&rm@{t@fﬁo%raﬁlfdradhrﬂ 0P B€rator); 3-
enbodi nent é\?estl cides that can be neutralized

hy@mxwamﬂamfﬂhnd [%m-pmanpxﬁﬁﬁlﬁﬂcqrbamate (fenoxycarb); 1-
h p if Zh N
napgﬁ R g%dg%%ar%?tg gca Yl 50 l%n?])%m 19 dﬁ t;h grgdriea elgevm) enthlenocarb
exeﬁﬁ}ﬂ&i Bi Bydropyartatfean aiddicArd KOs aldl@rtﬁsdf&b&me‘tbutylate S-ethyl
enbodi ment, the formul ati on of the present invention

diprepy! thiogarbgmaig E§ TC), methiocarb, methomyl, molinate, oxamyl, pebulate,
propham, propoxur, thiobencarb, triallate.and 2-(1-methylpropyl)phenyl N-
methylcarbamate.

In one alternative embodiment, the present invention is directed to a method of
neutralizing a broad spectrum of pesticides, such as organophosphates, carbamates,
organochlorine, and pyrethroids, in which a composition containing 2,3, butanedione

monoxime or an alkali salt thereof is reacted with a pesticide to thereby neutralize the

pesticide.



10

15

20

25

30

to neutralize pesticides containing carbanmates, such
as 2-nethyl-2- (nethylthio)propional dehyde

w@eemenimpbg ar banoyl oxi ne (Al dicarb); 2, 3-di hydreeRp22008/088547
di met hyl - 7- benzof ur anyl net hyl car bamat e (car bof uran,
fur aian, enodtHERT BE bomposiiHHEIARRAL BRS 48490 ingddidtt is applied in
N- [ 2- (4- phenoxyphenoxy) et hyl | car barfat e (fenoxycarb):

an amowatphdt g gembolyatoat bare£e:1(te drebamapint af mastikide tonwhiet @person

t he tradenane Sevin); ethienocarb,. exanples: 3- _
or W&;g !2?190 B 8}(]&(}38%(.’ Prgsfo ecm Qiéta?rft%ﬁlée: arg%t &gy yange from about 2:1
to BHI faayiifl fartiotlay frafn@bost R By 10:0i PHOGYing MleO@@nPafMaE @oxin with the

(EPTCO), nethiocarb, nethonyl, nolinate, oxanyl, )
actpiepngradient, pietsp Fembepseshieamove yotseidea of the toxin and formulation

ri = (] - I nyl
ﬁokﬁ%@%&?%gF%gﬁgfgg%ﬁgﬁﬁ%%%géggiﬁﬁg I've enbodi nent, the
pr efedve dnfivwlivheminthe $orghul &tivinedn be provideidaed tepical skin protectant
neutralizing a broad spectyum of pesticides, such as
(Tgais BR 8 4qT e QS reag i faR é%?pp_glﬁa ST BL 0T OT after
exfOhfelth rﬁ&ﬂigéherﬂigalg\@f fBeRalsO W%ﬁ‘ﬁe{ érﬁﬁb(fnﬂgﬁtﬁ,' the ﬁg'm%ia%ion can be
ut anedi one nonoxi me or an alkalil salt thereof 1s
praveizdtie thevibtrh ofia higsid gel dmovider teherlsby, fomoy spady, aed thkdike. In one
esticide.ln one enbadi nent, .the conposition
e B i ORI G PP WHES SR B gttt e been
xR tokid@hehRABES ndiQ ML RRUIdids ButtSt Rited td BethN@irface, stone
amount of pesticide to which a person or surface has
surfases) angt plasieeisurfagesome enbodi ment's, the anount may
range fromabout 2:1 to 15:1, and in particular from
about 5:1 to 10:1. Following treatnent of the toxin
with the apETWILENIDESCRIPTION OF TRYE IN¥RNEIDNO
rempve any residual of the toxin and fornulation from
a sUhe prescry invgrtion pew avil) be deseribpdhmormiilly bereinafienwith reference
[ d rJaul.a . [ . .
to &8 oy E g R bgs WL Pl Tt 20 AE AR LFAR entions
aresheam Iideed, thesn ilbentppd madbd embadiehinakany different foams aid should

fter exposure to toxi chem cal r. materiials, In .
no n%tﬁtt?ﬁ&ﬁ ﬁ%t@é}o theembodiments %30 r§jB; 13T thrsg eppodiments
w0 i, B R D) Lo
numbemudieat todike ctamdngs thewghow. decont ani nat e surfaces t hat

have been .exposed.t.o .toxic chenicals. or material s
oL R O i e R iR g r RS g g more
dectahdfffs thanchnMeastd & @ufrﬁmbrogﬁgp‘éhﬂ;&@ IPEXGERE IR IiEd and

OF THE | NVENTI ON The present invention now w || be

magsials i1p e qeptext plihp prosentanveation thaverm “netelisptian’ insludes the
detg)gfll;’iggﬂli)%g ﬁ%é&ga%iﬁ#go%? ﬁi\i/té%a?ip%ﬂ%’co?hesf&gg ’sul?sltle{ntigpéesa{lclztion of toxins

so that they reduce the acute adverse effects in humans or animals. Methods of

neutralization include, but are not limited to, nucleophilic attack, electrophilic attack,
chelating reactions, acid-base reactions, solubilization, sequestration, and combinations
thereof.

In one embodiment, the formulation includes an active ingredient having a
nitrogen oxime moiety and a carbonyl moiety that is capable of neutralizing a variety of
toxins via a nucleophilic or electrophilic attack. In another embodiment the active
ingredient includes a nitrogen oxime moiety and a carbonyl moiety. In yet another

embodiment, the active ingredient comprises 2, 3, butanedione monoxime, also known as

-6-
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are shown. Indeed, these inventions may be enbodied in
many different forns and should not be construed as
wo 2ewnemIt o t he enmbodi nents set forth herein; PEE/H82008/088547
these embodi ments are provided so that this disclosure
dia\e@ﬂ% mdAbtifeY DAY, il BAIB th&EH in€16AHE RFRS Ifmitdd t'éﬁzélkali salts such
nu

ers refer to li ke elenents throughout. In o

as potbssilimgH-bwinadimmeinmyenimo (K BP0 afidsadilina 2i3ebutaredidnde s
one. or re decontamnants that c be used to .

m S S R Gy ISeREP AP SR anae - The

stri@bRIof B AM ib Nlistigted BH FexiulHf1) bBRWRr esent i nventi on,
the term"neutralization' includes the detoxification,
decontam nation, mtigation, or otherw se substantia
destruction of toxins so that they rieduce the acute
adverse effects in humans or ani mal Met hods of
neutralization include, bugNare not Jlimted to,
nucl eophilic gty ack, el r OPRA i k, chel ating
reactions, acid-base Héactions, [sol ubilization,
sequestration, and conbi nati ons|thereof. In one
enbodi ment, the formul ation inclludes an active
i ngredi ent having a nitrogen oxine noiety and a
carbonyl noiety that is capable of neutralizing a

In gug alteryative embrilimenyjaddisional sixngstthitirgayobe esed i thepinaditice of the

R B L b bR B A bes rour
sixGatt@hyatorhd) Htexamplehrone ehddimdit, thé AgivaGhdr¥dent may include one
i ngredi ent conprises 2, 3, butanedi one nonoxine, also
or Pl a3 aprierdiyne mertkinee’ .4 pRNgndiensanenexime b hewnone
kSRR PR3 ar mch bRl Tk B Bk pames may
inchyds- s enadedione 3rormad (A S 60220k 2lokinto paitdne-Bahd, 3, oximo
such as cal cium 2, 3- byt anedi one nonoxi ne . The _
Pem%-éfwefé?ﬂ%mé@n% ﬁr(ﬂgwa%%-g’eagafl?%?wxzam&%en&@%é-dlone 2-
oxinfk, 94 -BLAEE 1Y §-0RTRO B MPHtancAfHe ! digkidle, QAL PBEbHBhe, 2,4-
“may bé used in the practice of the invention include
diageme,\eatl icombinefiomAherenf. vitileds atheawise lsiatedg theupfernc®RMDAM herein
. hnclydes four t.o six.carban atons.. For, exanpl.e, in one
incl s iR RO bntifect Fp RGP e, Sl f SRERS 5T
defRRiti®edtherzol PRRH AdoAREaIBNRabPEed 3.24uRRPtiRedh:8Rne or more of
nonoxi me, 3,4 hexanone nonoxi ne, 2,3 hexananone

therresive moielifg repct Witk Bdaracta trosi teetheraby seuiealise Hwrtexin. In one
emBBindeiE B i ot 1RERANEANOMC A ORI ibf/$Ra G R Rkt cin be
OXI Mo pent ane- 3-one, "3, OXI pentane -4-on
rerZovad Rt waerordsyeothé-mednse, 2, 4- Pent anedi one oxi e,
Pent ane- 2, 3-di one _2- oxine, 2,3, 4-Pentanetrione .
3- oX P crobodlimpenty the deroutiationgobherpecsent invensign sam by delivered and
S e . . : I
ot SSLTEy DGAEPUPHTLI 008 BT oy ey
detoxification and decontamination. For example, the formulation can be in the form of a

topical skin protectant (TSP), such as a lotion or cream, a liquid solution or suspension, a
foam, and the like. In one alternative embodiment, formulations of the present invention
may be in the form of a gel or coating. Gels and coatings suitable for the present invention
are generally known in the art.

As discussed in greater detail below, an alternative embodiment of the present

invention may generally comprise an activated solution or product that can be applied to a
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i ncl udes di acetyl nonoxi nme, 2, 3-butanedi one nonoxi ne,
salts thereof, as well as derivatives thereof. Wen
wo b@ofotonsil ati on is applied to a susceptibl e tPXI/HS20081688547
or nore of the reactive noieties reacts with the
surrfé?:%g)?tslﬁg ok%ir{al\;lguatl heh&Mhde 5@4115}3@% ddNBottR! 19 to hut@fi% or
nbodi nent, the toxin is at | éast substantia
othdewmpbw@fylont: or Bt tpxmchhems:atshaatenam be r ermved W th

| nmb , th )
o 58 et e TRt PRCaEROR e e mare Aty

ingpdterAPidat £€ chpabld 6 Yifdihf abbdibgY MMBEMnS for BBIRPEIsE ndiehlizing a
phases to provide the necessary det oxi frcation and

targlfé@fbeheafnmi apmppund-oFhedprmypiéon mpae alse fypidadly ileudesmedsaer in
whkcrﬂl tI’lQ ?ct[v%r 1?]%1‘8&161%: 12 8%)&%(} .Slhloﬁa @ﬁl%f)(%fr{e%{] tthe( a%Pér coﬁq;fl%ges

pol&etfh@&m: ghiaal (PIRE)) ﬂnKﬁométho;Q@ﬁly@tHyHnE@ﬂ)tc‘él{nﬂ’fﬂﬂ})ﬁaﬂﬂ%ﬁmblnatlons
c%gffrnulatlons of the present invention may be in the
an

Hiativestherept. dp ogg smbﬂ@me@b [the aghie Hagdiend snay herdigpersed in a
r v, ¢
bas{g?:{o.n{pﬁgm |a§§€d§é ggpﬂl (%Béérngg%rg rl Q‘d’g?g ¢ @é &X%%Q%M&taﬁg&ne and
4,7a13, B, Dlg24-tiexapripd di0rBaviabisfyclo 8. pihe saxobariertvgathidr ovithagarrier
rally conprise an gctivated sol ut r product

chfafro ﬁli}%@ %n%mtﬁagly% dimaseyeoss am?wqty?engrglyw ora
pol{y@l‘ﬂ!y}éhg g@lcol RoRReH di-BREL Ah anbthedimRREREH, IHRIGmiIfiA thay also

o neutralize or other wise detoxify one or nore toxic
inchiverwater og fotheer eoliveritsn ampugs euféinisotiiorepsire diskelution of the active

. formula Qn_may generally include one or nore active
“%¥%%$§ %ﬁ % hat are capabl e of bindi ng, absorbing,

sol ubbid AeRthtive emBbdigient, iR tRY EdBAihZ bitBtadtid I @RbP&mounts of
chem cal conpound. The fornul ati on may al so typically

thej magregyélecand ¥ thesactive ingrgdiont Rbe ampunte! Watar eab@mentjpgesent in the

o R, A B0y L R
exayhple,dh crddSand ammilar tapf_dldaabmwﬂ& aaruhindef watad linvlﬁded may be small,
RGICATE I N T
amt){uﬁrﬂf ]waﬂeré)res@& bk k%g@@ é}%ﬁﬁ%ﬁ% Q)lt}%‘i"%s@@ﬁ%x?gd &8 reactions

24- hexaoxa- |, 10-di azabi cycl o
bet&e&} HE)@&U%BngEdtemg eichidse waidrlor solgentmayroccho desofe embodiments,

Iane etra nme, di met hox hane, a pol yet hyl ene

theg(lf’ pon, il C%@@%{H‘We@%@ Vgﬁyaqho or di-ether. In
anoiARiscasEe@ dbsRNthe foitulAinHARIncRAe %erﬁlr SAch ACcpdiRhylene

water or other solvent in anounts sufficient to ensure

glygpls mmgmpthnxmolyeﬁ@lm glyeol; qrgxowm&qnmghycphethmaéﬂlem n

ol hifIRE Kt RO e O 5 CHIORYS Wioh sigher R may be

hydrbgerﬁﬁﬁdn\/aﬁk}}l %gcr@d ireRidinghig nanixiiéd RfmaByIes eyl @l 8N indicates
resent in_t
thepchaln length. In one alternative embodiment, “n” can have a range of values.

“ 9

Generally, as increases, the compound becomes more viscous. For example, in cream
applications it may be desirable for the formulation to be relatively thick and viscous, and
therefore it may be desirable to include a thickening agent. Generally, at value of “n” that
represents a molecular weight of 1500 no thickening agent may be needed for the
formulation to be in the form of a cream. In one embodiment, at least one of the R groups,

and most preferably both, are other than hydrogen, and are typically methyl or ethyl.
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formul ation is generally dependent on the desired end
use of the fornulation. For exanple, in creans and
W@ powologto9gppl i cati ons, the amount of water i ncPCEs2008§88547
be small, such as |ess than about 5% of the base. In
ot hgf oﬁ@%d%%tsthe 'f&rtﬂ'{ﬁéhdﬁemgel% inakd foriAoillii a8y Mater in
of water present be kept to a'm ninum as otherw se
oil gmmdsiersdOtlied eompereniser sucbweetrwdsnns mey inclidgemuhgiyant) agents and
n ter sol vent
oit§ i ikt Sodl et Gt a o e kTR sy g migeral or
silicohevsint at all. As discussed above, the fornulation
nay include a carrier, such as polyethyl ene glycol,

Sreanosy prslimenthythe Femylajien maysisoiaelyde oA @raoiglagdisional
adﬁ%?%c%%?ﬁ&rfﬁ%ﬂ@% HRAE ek TGS, B R dmulsifers,

thiekekijtlg @Eﬁl@,randlthmhkﬂiprbgldbdl themdtiltivlemﬁe gakrt © tl‘rehd*twe ingredient. In
ethyl, and "n" indjcates the chain lLength. In F
ongsglfRAixe D ORiRRRIH e fRrmulefion i RELUE &P aalﬁla%euaﬁa y acceptable

1negta:>JOH3 s a HEO&MAY!, WhictAS alsB indrGHaRABEHS actN%Qn%x@HEHH N pical usable

econes nore viscous. For exanple, In cream

solajsphdyciatiudeasilicas, timpiabfulldeseartbtleyd, bentbhide drokthelibie.i on
to be relatively thick and viscous, and therefore it
may be desirable to include a thickening agent.

Cen®etralizatin ¥t 0i8c Bidustriall(RmicAR A8 MARrAISTD! ecul ar
wei ght of 1500 no thickening agent may be needed for

t he If orenamhbadimentt foripelatiang ¢fghé plremrmnvanu@re@wm be usefbtveneutrahze
f t.he R. qrou
 vier iRy onBunt SR o b dferl SaBRonin g to as TICS
and YINIS adebpectidliny M@y TeCH¥hd TIVISHRaycikblRdé BEAS and dkeén irritants that
formul ation may be in the formof oil_ in water

or
carygauss byrring;and diiiatiandahe dimeln angepdrdiment.dhe Syrplation of the
pre@gﬂfllﬂegﬁén g@y bk e d6he L3 iah/op 911 @fh% Ei*fécts of these

convention y used in barrier cre otlon
vari@srnotiag amhtheshy helpsmreimmtalbums arsd slknrcnm'atlonsl that Ihmy teemle from

enbodj nent the f | ati al so include one or
CXPRSPES th%raﬁot Brcpe § P IMFATS, 3@&%@ 1on f thg prespng invention may

alshBE %MM@J & befdp@gé@%%%&acéslthét%% béé@l'e?&fabé%g {AIRN §nd TIMS.
enmul sifiers, thickening agents, and 1 ke provided

TI¢HenddBYIB |mee/sn@luée cheencaltmat@rivés ond uemwmg”a@umlm;uomduntlon and

et BRI i RO e Py el it Bty sichgs, for

ex4nih16 RBRhnts (djrg ShubtarddaSPardiRite ggwar d the active
i ngredi ent . i cal usable solids may include silicas,

tit &M and it IS@ s, §uchAs KBDQ] imglyde Baeq prientialls pycleprhilic atoms
thak/g{é%apeh#%%{ ﬁlc'l ll%%ttgék af 'a&%\Jer}Q&?ttl{s o%l th%?é%t%gcl:h% &ﬁi For

n on or mu 1 ons

ex4misi6 . ehé struvaas bf DM diclinkes wlaeel niidledphilicr Aadbhg:@h@catbsiyl oxygen,
variety of toxic industrial chem cal and naterial.s,
the.Qxime AltiPeeR fRg. 1@ @ lasser ggten, thg oxime oxygen. The nucleophilic atoms are

capable of attacking and neutralizing a wide variety of toxic chemicals. In addition to
neutralizing toxins that are susceptible to nucleophilic attack, DAM and KBDO can be
used to neutralize acid toxins as well. In some embodiments, DAM and KBDO can also
be used to chelate metal ions and as a result can be used to effectively remove and
neutralize various metal ions. In yet a further embodiment, the DAM and KBDO may be
present in a carrier, such as PEG or mPEG, that is capable of solublizing and neutralizing
various TICs and TIMs.



10

15

20

25

30

and TI M5, respectively. Many TICS and TIMS may i ncl ude
acids and skin irritants that can cause burning and

WO peopd2t0pON to the skin. In one enbodi ment, thBCT/US2008/088547
formul ati on of the present invention may be used to

neuty @lnZEnBeiihesits folh@atiGstif ﬁc&?daﬁ‘ifzé‘ Wltﬁftﬁ@ﬁ%&n@ fnvention can

t hese various toxins and thereby hel p aneliorate burns
be ased te kiutrdlize imaay iaoids andhadid aelydridesthat hayhe engoustgred in the work

thegeto..ln so nmbadi ] t he -f.or mu
plag e hicids N RENSSTa haE oy S A R i featpri
acill HEY! hydiefudrittdcid@y®, paeiloex R €HCI®4) ThidPorochid AdWB(HBr),
TICS and TI M5 nay | ncf ude chem cal materials found in

hydraiedicaastd HpqnitrisrasENGH), niftions Atifl dHRRERcEctiGraidiarsivg(AsH3),
d i.cal .
B0 R, RESIRRAAK OS) IR SRETLER o YR85 8, G 0,

sulﬁﬂdilm@de/@(ljzasﬂud})ﬁd\dleﬁﬂ acit tchl@addetic asidohalasickBIdOformic acid,
i nclyde .three potentially n cIeop(*ch atons th

phesapait #i¢s atid apasies Fych i @Raelw Jésc%cp%aIHHﬂ@?? 28d gy like.
In t%%ﬁr{n@ﬁdéd?rg%ﬁdthg Ia@meclﬁgreflﬁﬁ{ e$ | IRY anH Iﬁ?s e (!:3?(%51% Haic and are

es three n eop onyl
capabgegnfmctactihg waithi ackls o theoaj;>emeahnai1zetthsrm Imcaeest Blntkers exposed

i e ox The nucl egphilic. ato e ca
to g5y Scif B RRPIR0 Rt vedls S BY 4Phis e e B b SRRy Spterbates
theGRBMSAIIA thd Iﬁeﬁﬂd jrfveRibnt alerfsﬂﬁm@dldnzctaﬁg;etaggshaﬁtotm@éklﬁ[neorder
susceptible to nucleophlllc attack, DAM and KBDO can

to quckls ecutradize ghetacid ¢onepoacitchng dharely help prevent fuuthes drary to the
nbodlnents DAM and KBDO can al so be used to chel ate
Sal ions and as a result can be used to effectively

I enyldatich el allidacyd; tHeUsrniatadn h@Nslso boludedito Acutralize a
further enbodi ment, the DAM and KBDO nay be present in

wide vagiey @frirritanjs Hlaagremgelmnlhw@n gy IndiisEigheiptumsgmees. For

exa%%llg %éﬁé) otg msﬂﬁ# El'ié%ln Bgto\kﬁ{lh@t?s%rlaﬁ erﬂ‘@mﬂuﬁé #@or more

ornu |ons I'n accor dance
reaptiesmoietientherdre smscelmblcbef mrctﬂszhmc rgadk 3y oreeorneory ofitheds

nua%?nbal& %@%Q géﬂéﬁ\? a p’]alga rfﬁ%ﬁt g}e%%g:(s: q%? %qeﬁzgﬁgcelptlble to nucleophilic
attelc'k'ﬂla{yaihbl‘ﬁﬂe cﬁfﬂoﬁﬂs' Sly&C 'eﬂoﬁéi’é%sc@ﬂ)des Wﬁ'lé%cﬂl@ ﬁﬂfﬁldﬁﬁééj and the

luoric acrd (HF), perchloric acid
hke{ I—ﬁlldbrty)xmhmayomﬂm mthemtdm(uHB\O)l, 1,lhyblu(ejhyidm:madq:)daC(r}‘lb)ntrlles

alty] Ado sl one mstlioh Mool doctifpinigh Rigrfach feid, and

the(11#S)n oﬁ&érﬁb&ﬂﬂlé@ldtlﬁtﬂsrr@ilatﬁbd SfABE Presin® xivdetidNGRY also be used to
sul fur_ di oxide (SOZ) fluoroacetic acid, chloroacetic

neuiealige phesgerd va aauelcophilieriéack by @ne ohBwhethe nudeaephilic atoms of
pAg d anhyrides such as mal eic anhydride, acetic
anhydride, and the like. In this enbodi nent, the

act lvend digiesive Binbodingnt, féadlationg of the psakiit ikHafloakcen also be
basi c and are capabl e of reacting wiith acids to

usedrie newielize fing Paicare plnble falspals Sudeas elygpls dpghis embodiment,
the%ﬂQéﬁl‘é{redlent is typically present in a glycol based carrier such as PEG or mPEG.

In this embodiment, the carrier is capable of solublizing and thereby neutralizing the toxin.
In one embodiment, the formulation of the present invention may be capable of
neutralizing toxins such as hydrazine, phosphine, and toluene diisocyanates (mixed
isomers).

In the case of hydrazine, it is believed that the active ingredient of the formulation

(e.g., DAM) reacts with the basic hydrazine to help neutralize hydrazine’s basicity while

-10 -
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to an acid have attenpted to renove the acid by
appl ying water, which only exacerbates the situation.
WO pooblogtops esent i nvention, the formul ati on canP@BUS2008/088547
applied to the skin in order to quickly neutralize the
theB@{ b1 TR caRDnliRBN L RYiREhP aBiRUBRedibH By NedsDNéubsthntially
to the worker. In addition to neutralizing acids, the
solubiigingarydmaingn\sal rsenlh ehaforyulnomelthe ataserd inventigecan be used to

s o LB O RGO 438 0, o e

expdsedisitinodburtte Withakaeor toxic industrial materials
i nclude one or nore reactive noieties that are

sus depmaerbetimenis) the frmulationmaycisalie e topeulghes erosive

.he. . ilLic ' ti e .
o SR SR oL B RESIER altinc g O B A R o Bidizipe toins,
sudieas chiveingde, carbonyl s, allyls, epoxides, am des,

nitrjles  acid anhydrides, and the |ike. Such toxins .

may cheplipdie mw&&? the i is peedeg 1o PptZBHE toxic
indRirAEIhen@dlY boRhfefihls 981 d8pdndlondh& ARG of Blel t¥kic industrial

chl orides, nethyl nercaptian, acetic anhydri de,
chdrhigals onoetdrialsaoivdhichathd petsen i feface hamn exiodd.deone

he fo | ation. of the.present.invention may al so . be

e SimeRh Brethpiaiei e BRGLRE B friv GhEtieBtmR by BPaledder
amPUntORS rifigedBioth Mout N9 120! 190K drhGur@bPIBKiCThd bl chéicals or

one alternative enbodi ment, fornulations of the
matgrisdsetatwhielve nersemorcwinfagg kas tsen erguaged. dnsemereabiogiaments, the

t QX e Le i, | G vcol s.
annp o e ABaRR 2RS4, R BRuaT HER RO LREAT mm ome
emPbiseAt, after #pplicattnl oftiesEmaRtion & ths twxic Atustisd demidaEb:

In this enbodiment, the carrier is capable of
maggsial;yateti Gag bapeed inarmpye dwuesidual fogythe skingas gpyface) thatdiga been
ref@podi nent, the formulation of the present invention

may be capabl e of neutralizing toxins such as

hydr azi ne, phosphi ne, and tol uene diisocyanates (m xed

i soqers),. ln the case of hydrazine, it is believed
{ naiuatizion o TP At REROSHOSMEBT on (..
DAMIn b£28Qtcenativt BrbB&inRas ke RAYALIREDNSS the ph&ER invention can be

neutralize hydrazine's basicity whilethe glycol based
useskip meeiralize ryevoist metel andaediosudideh suchcasihgavy mgtadsdicads tramgition

ol S BRAARER 21 B, SR AOARE % o

comBind&dtheftof €bPegaiphd, Wid veeHel Rink 28 rih% foraghgRastiorl Mathis
t he hydrazi ne can be renpoved by washi ng the exposed

embpdimest, thalpAE actips hcheaating. agent te doren defisdale pemplex in which the
mel 45 Ak RV(Sngy Iﬁlgl'eg’ag?rg% 0 ??}%@g&&%@%ﬁ@l I ze corrosive

toxi ns, i ncludi 0 anmoni a,
anhilte sthsctarerod M AV can doraxa stalle 5go Uakigssructure with transition metals,

actinides, lanthanides and heavy metals. For example, 2,3-butanedione monoxime may
form a 5 membered ring with various metals, and derivatives of DAM, such as 2, 4
hexanedione 2 oxime, may form 6 member ring structures. Generally, the resulting ring
structure having between 5 and 7 sides provides a relatively stable reaction product in
which the metal is effectively bound by the DAM. As shown in Formula (1) above, DAM
includes a carbonyl oxygen and an oxime nitrogen moiety. These moieties can function as

ligands that each form a bond or coordinate with the metal at more than one of the metals

-11 -
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such as chlorine. Generally, the anount of the
fornmul ation that is needed to neutralize the toxic

w0 pabas409®ml chemicals or materials will dependP@rUS1v68/088547

anmount of the toxic industrial chemcals or material s

co&‘alﬂﬁﬁbﬁ Bitdsh&op @)E&?ﬁ}ﬂe B the W52t 8 1R AR A EXPERED of DAM bind

one enbodi nent, the conposition cont ai ni ng the active

to a ﬂfg:aam ecmrdmtgt sife ofPlpld fotimiarstate émmheretdhmg ranges

to 20:1 to.the

| natenalh. drdlsbRuPd o et SRR i puRF deetonshslt gpn

coSrdifaBCRItIN BRAM €6 ForfxPdeletfle cdmiplsR Nk @mﬂﬂioaﬁmrﬁ,, DANEcan
amount may range fromabout 2:1 to 15:1, and in

cogrdinatecyiltamefals fudnsdransition metaly heavy mefalsnandeaetiside #adt |
f
traﬁ%ug%{sl ﬁége{lé @ﬁ{eﬂr{]‘q ga? dexlitgt% hngﬁd“t}&‘M }%? tljirg% %\n%?%oé?)ﬁ CCaéOIPS the
carbeny\oxygéry tHeasdine altr(fg’em and, he a $dsber eRtens tiid @dme oRpgenn dhe
been treated avy  Met al s nd

utralizati on of
POy 8kt P%@l%&gl? haSo esemmﬁgﬁpw ligatemgia mgenﬁlﬁéy
i b
beHQEAHS Bt bi8Re QonkRen RISt MAMAERRAI FATC Foll BIIE, in one
emipedmmenirBDAN snayl chaldie witlaRb itd foom asgtare planaachopdioationecomplex. In
U, Zr

el Shofhed sbHUy o5 Ruible et and IOV R BISG complin if Berigied below,

The twH Bhedell NbeOfroth tAOPH & thE BRiniERGhd eftbordy! G BeShe coordination
enbodi nent, the DAM acts as a chelating agent to form

bondscthat| fatne acﬁynmnembqr@d tig. clin soime embodimengs, baather mae¢uwleof DAM

t ons._of ent. The st
or RRGTE & R RPiadaif o5 af B9 40, ARE omalpe 30 f2grblisls & make a
sqaa&@pﬁhaﬂ@mﬁma%lcﬁpxcwatbemvdes | ant hani des and heavy
metal s. For exanple, 2,3-butanedi one nonoxinme may form
a 5 nenbered ring wth various netals, and derivatives
of DAM such as 2, 4 hexanedjone 2 oxine, may form®6
menber ring structures. quﬁéally, the resulting ring
structure having betmeen\ﬁf ﬁq,70$|des provi des a
relatively stable reactiof praduct in which the netal
is effectively bound by t%e DAM As shown in Fornul a
(1) above, DAM i ncl udes a carbpnyl oxygen and an oxi e
ni trogen noiety. These noiett g _can function as
| i gands that each form a bond; orgoordi nate with the
netal at nore than one of the! netdl scoordination
sites. For exanple in thei. of | ead atom the =N
and =0 of DAM bind to a separatg¢ coordinate site of Pb
to forma stable 5 nenbered ring. Cenerally, netals
having an enpty or partially enpty outer electron
shell can coordinate with DAMto forma chel ate

CONMph SothdrenMARintdH YA NEMHd KBOY B8 be used to complex with actinide

and transuranic metals to remove them from solutions and/or surfaces. It is believed that

this is especially effective in decontaminating surfaces which have been exposed to

radioactive materials from a radiological weapon or radiological dispersal device (RDD),
or other form of spreading radioactive materials on surfaces/areas.

Generally, the amount of the formulation that is needed to neutralize the metals
will depend on the amount of the metal to which the person or surface has been exposed.
In one embodiment, the composition containing the active ingredient may be applied in an

amount that ranges from about 1:1 to 20:1 to the amount of metal to which a person or
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coordinate with netals, such as transition netals,
heavy netals, and actinide and transuranic netals to

WO o00a024088 - dent at e | i gand. DAM has t hree nucl epiiub1008/088547
atons, the carbonyl oxygen, the oxime nitrogen and, to

sm@acb%ﬁ§€éenee& §RH; 14 EnO%hbE NS etﬁe aﬁeﬁntgﬁiﬁ%ﬁgéjﬁbl%adbbut 2:1to
oxi mate (KBDO) has these same nucl eog@d} i ¢ atons and

151lsargbmexaaidu!,ar ibeoini ghoaitl 511 do B: 1ndn ens embedjingnty a&ﬁ:r@@phcatloo of the
t han.t he neut di
cotnen SREREE Wil R BB AR Syl Pl SR B SRR
surERenlkht has ben teafddl ex. I n yet another enbodi nent, a
possi bl e | ead and DAM or KBDO conpl ex i s depi ct ed

bel ow. The two dashed lines fromthe Pb to the oxime N

andN‘éﬁhﬁ&Pthiodn oﬁ‘e‘itnh:ilgs coordi nati on bonds that forma

sone enbodi ments, anot her
nol hcmhaaaltefnaﬁ%&/bmbod@ﬁﬁl clanfoheulateoofithel pteeehtbiyvdnhen Hiay also
k
be gge%?gplély p@)yv clgxn/%rn g g%tzlﬁlg{agl,ée%%la %sglgp gf ’[h{fj:l Usnltegl States are

gerTRALAERE ive Cjﬂ%'\é'e@&gl %ﬁ%l&&%g e S pkbs Hat@sote‘ﬂlb Shattt t h

actlnlde and transuranic netals' to re rom
orgobmlcvrmas axahpt/roﬂlrcsida flacas embbpdingnty dbrinaa s loéthetpgnéssni s

iR e s ST B SR GoD Bk Bl arop i 40P
pyrzeﬁﬁlblgk @SP)C@drb(Y)@ﬂ’ﬁQl@UéH an PEHrBARAES M esHb GRS hddalldl %Ydl@d%

DD), or other form of spreadi ng radi oactive

chovgicels pad matepials pofrmeandy at?eéals msgetmdeal gngd dotrioé negessantly mclude
fo | ati i s dto neutralize the
Chem‘fg I Mm? fede o S“CQ 4 VCS%CH‘% S&‘Pmun‘iveéf‘s the metal to which

t heItﬂ§ belved thas if tha eeuthdigatReesT GX pasieides, e MABgen oxime of
enbodi nent, .the conposition contalning the active

DAM geastipithiactiyg Phosphgsps ¢ester iof therOR immaintcleaphilicraitagle sThe
AR Kesdid @ EOOP ohfbobif 48ROt BRI Bligh Byproducts. In
thierdacithinmye Iﬁ'lrﬂ mdlbmllamﬁ:iDAM l'myts wathgke DPampeadaoot a 2hdsph0rylated

15:1, an artlcular fr In one
oxigit, Jhie s hteaa feetig o ecen AR DPolosRle dasagsdet ik e

ph&@ﬁoﬁﬁﬁt@&l oxM@:t t8'prédiide Qﬁoh@&gc E&sflﬁ@@a\’;ﬁloﬁ‘ﬁﬁbnfceaﬂ@ Uglone
fromthe skin or surface that has been treated

emhlednmeat, iOPstpestteidss g san bé dadralinpedowish ﬂAMnmiuqlw but are not limited

t or.nul,ati on of he esent ent
to, ARSIy, KSR eaR: Shulelh. BRSBER oS nafithion,
mefl68 phatHies pafdatdn, phofse, u®trthufod. he United States are
general ly categorized in several major classes:

or gBedisilss perieiaing cashopaliaiush as sxhameien|can Pause chelinesterase

AYS6L 160 ! B0 EUREALISD e LRI 0DLBLEHRE e
furtentabodingny tigafoapilatahef the plesis invention may also be used to
neutralize pesticides containing carbamates, such as 2-methyl-2-
(methylthio)propionaldehyde O-methylcarbamoyloxime (Aldicarb); 2,3-dihydro-2,2-
dimethyl-7-benzofuranyl methylcarbamate (carbofuran, furadan, or curator); 3-
hydroxycarbofuran; ethyl N-[2-(4-phenoxyphenoxy)ethyl]carbamate (fenoxycarb); 1-
naphthyl methylcarbamate (carbaryl also known under the tradename Sevin); ethienocarb,
3- hydroxycarbofuran; aldicarb sulfone; aldicarb sulfoxide; butylate; S-ethyl
dipropylthiocarbamate (EPTC); methiocarb; methomyl; molinate; oxamyl; pebulate;

propham; propoxur; thiobencarb;, triallate; and 2-(1-methylpropyl)phenyl N-
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pyrethroids (SP), carboxy noieties, and carbamates.
Pesticides generally include chem cals and materials
weowmonoys used in insecticides, and do not necRGHHS1008/088547
i nclude chem cal warfare agents such as vesicants and
meﬂ%flé’a?baﬁa%e lttis b&eb@iﬁhﬁ%’tﬁg chibgh 1'a@tﬂe‘b€nt?ﬁ8ﬁh@'c%@ﬁét9&
OP pesticid nitrog en oxi e o Mreact wth
eleat@phxbc @rhhbpﬂepﬁna susceptibde toofuctehphldj@ aftackebyrthe b&mpfrwﬂ DAM.

tt k. Th ilic att
oo aanaliEsERRte bafis gl Bl Mhei S s i o
nelﬁtﬁﬁlifiirig%rbaﬁqaﬁésrb?treﬂﬁ{aﬁ? Bk Secibstbd the dsrbBat¥ trlode@nddiment,

to produce a phosph ated oxi ne. In a subsequent
therqagtearingay, coalpw@ ermlymvph@u@baﬂ REG pemPE@a 8t iswiapable e

solf AR o o B iR Bl S, cp

peSGeﬁtldﬂﬁ thch a:hoﬁrﬂ;rd)f e fortitlaabi hadis Wedded BANbitAGLE dR. pesticides
but are not limted to,  azi nphos-nethyl, chlarp )Lélfos

willidepand ow, thepmaet of Hi¢, peatididipioophich Hisaresen ofayfack ihanbeen
oA oRECAL N, B il e DR AL TSN By v
appdeed i an smouhichatiresges frmseaionbhi Bitd 2011 tp dhesomoung of)p!estlclde to

reversi bl activating the nme )

W AR SHU SR GEem SopOsEch (I SHBF cwkadinisnihe apqunt may
rarfg® m&ﬂ oupD:12b 15N aR] BSARIculdd RN Lt 580300 1Renysed

to neutralize pesficides containing carbamates, such
embgdlmen'etaftyﬂ tre@méntentf e pebiialipwithithmtaidelatide water can be used to

O et r ba OXi nme di hydro- 2, 2-
eVt Srﬁé‘lla‘i %Og}sﬁg)él‘ 539?%%&%3’%@%%&%%& (car bof ur an,

f ur adaiscussed ab6 R} BrulafiondWhtHceond Sile RATHING MiveBEidtY tan be

H 4- phenoxyphenox )ethyl] carbanmate (fenoxycarb);

formulaiechiettiedelinered pnd apiisdia wxMmsan baeyety of nreroard pheges: For

]{/;Igr Ot&é‘gog'ﬂxgl 10§%%11’1 Qg Pré)%ccfa%? %Qggﬁp&l sl?in gr(gectantéTSP) suchas a

lotioulok oveladle thab Cﬁrylbeed@hecﬁtcﬂidmydn sﬂhrp;bnixmtb tdilaﬁem@aﬁm‘é €0 toxic
(EPTC); net h arb; ne ; nolinate; oxany

ch%@s%}ls ot ’é‘at%‘? %mmwraé%éimems{ e Seranatios;can b P’éﬂVIl‘EEién the
A e ﬁ)]?ér%

fo bel |a§\l/(gclid {%2? M%Vﬁélog%@gg%y at %g IAb%:ﬁclg(r‘tllt%er of %ﬁg IeInbb&lmem’ the

forgmitdtion zte bé gsed te deconpimihate sarfabes ket bivertees esmapd toabric

ht %ucl eoF | c attack by the oxinme of DAM In sone

Chetis Sthe carrier may al so provide an effective

Wea(!%nérﬁlly,ﬁﬁ‘élﬁrh@dlﬂt of B&tiveahhedRAEsa tRYoHRIMMbAYs %m about 1 to
sequesteri] ngit he carabate. | n one enbodi nent, he

90,C]a§orj0e pr hty/ 2T wiight pacet, Fhasgpgtptythg notaLg\M@ghtasf tlﬁﬁﬁgrmulatlon In one
bj banat
emPiien} WRianb D RN e i Ol SRR BORIER b2 ana 20

we@ﬂpéraéﬂtyandtlh Paittlanbettker Svut 9RAT N 8lxefht bdént] &nd more

needed to neutralize the pesticides
particularly between about 5 and 15 weight percent, based on the total weight of the

€X

(\1

formulation.
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wi || depend on the amount of the pesticide to which

the person or surface has been exposed. |In one
werod4oenit , the conposition containing the aceCwBS2008/088547

i ngredi ent may be applied in an anount that ranges

fr omueBeYand 2 belo® &leritk éx@mﬁatﬁ%%{éﬁuﬁﬁitiﬁé eR®SdinfenfiS i

whi ch a person or surface has been exposSed. In sone
presert deiention i whish thenformelatetyisiathgdorm ofe atsomrt 2: 1 to

15: 1, ag%ﬂé . rrtifglar fromabout 5:1 to 10 :1. In

I nt,

one enb Eae% rrml{l?‘tclaoé’t ment of the pesticide with

the formul ation, water can be used to renpve r &wndéttation
from t(iEn‘@nE‘P(ﬁitl‘Pnor surface t hft8'¥d M been treated. Awi %)

di sTUSSTU—gbove, fornot ati ons 1. gccoragance w th-tIiTe
i nvent i JrATHEh be fornulate&”ig del i vered and 60t095

appli,ed tp toxins in a varj nners and phases

For é)gg%fn(grecﬁ% fornul at i gﬁ&%ﬁpﬁgﬁpr ovi ded as g% 1020
t opi cal k&_protectant (TSPRV1§ych as a lotion of, s
cream that can be applied to Alihan skin prior to, or

after exposure to toxic chemcals or materials. In

5 SOoMabRM QChe A HoSmulabign f or mul ati on can be provided in
the formof g ui d, gel, powder, enUIS|o§W:&oan1

I
spray, and tr€g$a§8§ In one enbodinent, th °
formul ati on capgpe used to decontam nate gpusfigces that
have been expoBﬁéto toxi ¢ chem cal s or I?.?37t8eri 34‘?5.
General ly, the unt of active ingredient itA Orhe
formul ati ons MBEG 5660 about 1 to 90; 1to 507588 1 to 25
wei ght per cpplifiedtsgd on the total wei ght of 44 he

ingredient .in the farnmul ation is .between ahout .2 and

20 g apere: detmtdlioh of s Pese RSt BE M dR Tl g of o
aerdfifls, 18ioMe] @BAmPAIICRIN. , GaRehlNDhe desirddiasdosity yf the foraRilations

_about 5 and 15 wei ght percent, based on the total i
wikhderpmd ogfthe méended wig whichirarkp resdily asgseamed by gng skilled in the art.

0. FofSERPSRAITLALIY RALL (L0 oS AERETi yor
lotioay ereah, @& acrosain Tabddod beldaw liStsssameleaemplasst vieeosities for formulations

Concentration sition Ingredient (W.. 9% Carrier
thal P BEETEOT & TG AREII YOG BiEe TREBS AM O 1 o 20

Water Water 5 to 15

Table 3: Representative Viscosities

Form Viscosity Range
[ep]
Aerosol <100
Lotion 100 to 5,000
Cream 5,000 to 25,000
Gel >25,000
15
In one embodiment, formulations in accordance with the present invention may have a
viscosity between 140 and 180 cp at +25° C.
In one alternative embodiment, formulations in accordance with the present
20 invention may be produced by varying blends of MPEG. For example, in one
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Table 2: Cream Fornul ati on Ingredient W. % KBDO 14. 7
0.5 DAM 0. 78 to 0.95 MPEG 550 75.98 Purified Water
w@2004/0899810t ed above, fornulations of the presk/US2008/088547
invention may be in the formof a aerosols, |otions,
embb&iaitht, %F’E@@J)tsvarﬁﬁ? OlsBddity .cah BE bRAGT BDrdpoREaRi th YncPdase or
the fornmul ations WwTl depénd on the intended use,
deepase thecrgpulideg viseasity pf hecadpaddwet! by one skilled in the

Fhadt PR oFSEPRe S, piodlidenc CRRRE0Y b BEN e BRRIAI

meQhard@l fkss of @i usificdtioh OWables4 and 6 Belo@X@luRtaA¢ Yon-limiting,
viscosities for fornulations that are in accordance

exqmnplAydhpBephiensthatare nmscydansentith #pkasimens ofiths|peesgat invention.

Representative Viscosities -, Viscosity Range Formr 6
oo A Bl Rl el o e i P o b

accordance with the pwsghent i nventi on may have a Wt. %
VISCOSI L Y, PELWeen 140 and 180 Cp at t2o . 1 one

al Mipsak9ile enbodi ment, fornulations in accordance?’
wi Diodtyldodecgbdodecdnedieatei on may be produced by varyi2ng
bl eadsmonPEG  For exanpl e, in oneenbodi ment, nPEGs
of yarying viscosity can be blended in proportions to
i ngl:{@a“@’é S??F‘ra&‘ecr ease the resulting viscosity of thé
en@ept ederst . | n one enbodi ment, the fornulation's 1
Vi i y be increased by physi conmechani cal
prﬁgﬁgrb%?%grml sif cation. Tables 4 and 5 bel ow

il G’é’ff‘]ﬁf’}é"lnon-l imting, exenplary fornulations that
ar &lyseriaccor dance wi th enbodi nents of the present 5

| nYER on. 55

Table 5: Cream base, example of formula
Ingredient Wt. %

Emulsifying wax 2
Dioctyldodecyl dodecanedioate

Cetearyl alcohol (and) ceteareth 20
Glyceryl stearate (and) PEG 100 stearate
C12-15 alcohol benzoate

Glyceryl stearate

Cetyl alcohol

Montmorillonite

Water 80

— NN = N W

Many modifications and other embodiments of the inventions set forth herein will
come to mind to one skilled in the art to which these inventions pertain having the benefit
of the teachings presented in the foregoing descriptions and the associated drawings.
Therefore, it is to be understood that the inventions are not to be limited to the specific
embodiments disclosed and that modifications and other embodiments are intended to be
included within the scope of the appended claims. Although specific terms are employed
herein, they are used in a generic and descriptive sense only and not for purposes of

limitation.
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Table 4 : Lotion base, exanple of formula Ingredient

W. % Mneral oil 25 Dioctyl dodecyl dodecanedi oate 2
woeemebiMogone 1 A yceryl stearate 6 Cetyl esterBCI/US2008/088547

Pol ysorbate 60 4 Cetyl alcohol 1 dycerin 5 Water 55

Tabl e 5: Cream base, exanple of formula Ingredient W.

% Enul si fyi ng wax 121 egiicifedeewvigsiecanedi oate 5
Cet earyl al cohol erand) ceteareth 20 2 dyceryl

stearate (and) PEG 100 stearate 1 Cl12- 15 al cohol
berizoat e\ gefHodder ndutraliziag abepad sfiattyin af topleahdutrial chemicals

Mont r|IIon te 1 Water .80 Many nodi fi cati ons and
and&qtpé m?da?th% PMPHSIRG e SIEPRAY i ons set forth herein

ih e?gﬁl {nplsdntHaviARan %Kﬂntel 1ﬁ§reﬂfénf & t@kl"c 1ﬁd11s¥iﬁ'l ehemical

ntlons pertain havi ng benefit of
or ma&xatalh tcn@srepy eslaretled saigh tam‘enﬂuﬂeglmhnguqabsmndpnat@md ‘a{h@reln the
i associ at ed ravmlﬂ ﬁ)}l}g}; d is to [
actiy ReR DL MRS PRE OT s o R B Etiost mb ool e, i talipr
alkalife EEheRBE ok b AeBRRAIHRESS di scl osed and t hat
nmodi fi cati ons and ot her enbodi nents are i ntended to be

included within the scope of the appended clains

Al Zroughhspaethed of alaipnb w@@ thsl teyie indystriel materinbiy apgid or an
agex#igiggg%@% % Sngoggtg ftﬁa(f 1%‘30@%@5&% Bh&l‘é@p}ﬁl?@actﬁacfe 'B& % n@GQoﬂﬂhc

carbonyl atom or a nucleophilic oxime nitrogen atom or an oxygen atom.

3. The method of claim 2, wherein the toxic industrial chemical or material is
selected from the group consisting of 1,1°-bi(ethylene oxide), acrylonitriles, allyl alcohols,

allyl chlorides, methyl mercaptan, and phosgene.
4, The method of claim 1, wherein the toxic chemical or material is an acid.

5. The method of claim 3, wherein the acid is selected from the group
consisting of sulfuric acid (H,SOy), hydrochloric acid (HCI), hydrofluoric acid (HF),
perchloric acid (HC104), hydrobromic acid (HBr), hydroiodic acid (HI), nitric acid
(HNO3), nitrous acid (HNO,), acetic acid, arsine (AsHj3), hydrogen selenide, hydrogen
sulfide (H,S), acid byproducts of nitrogen dioxide (NO,), sulfur dioxide (SO.), phosphoric
acids, acetic anhydride, maleic anhydride, mixed anhydries, fluoroacetic aceid, and

chloroacetic acid.

6. The method of claim 1, wherein the active ingredient is dispersed in a
carrier that is selected from the group consisting of polyethylene glycol,

monomethoxypolyethylene glycol, and polyethylene glycol ether.

7. The method of claim 6, wherein the toxic industrial chemical or material is

selected from the group consisting of hydrazine, chlorine, and ammonia.
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limtation. THAT WHICH IS CLAIMED: 1. A nmethod for

neutralizing a broad spectrum of toxic industrial
w@ebeoigabs and materials, the nmethod conpri si NBCT/82008/088547

steps of: applying a conposition having an active

I ngy edi effe fiQndd AAim 1, %}é%élﬁ b2l cofpRBiSA koﬁammagttﬁé h@llve

to thereby neutralize Said toxic 1 ndustrial chém cal
ingredientrid appliedrin ah pmphetrrenging fremaaboivk 1 itmg0:¢ dagadton the amount of
; .CO@‘HSE% one .or nore of 2,3, butanedi one nonoxi me, an
oxig indysirial chefmigal or ma e§’§h thereof, or a derivative

thereof. 2. The nmethod of claim1l, wherein the toxic

i ndust r itde m@hed bBdlaitrS],avheddih theQictiddinggrelivnt imlddtéﬂrfg)nathe

noi ety that is suscepti ‘ble to nucl eophilic attack bﬁ a
groyRANSiSBRg P 53 pantperhgne mepmine, ht ﬁ%ﬁréb@m NPROXHRE,p? hexanone
mo XEI{IQ %‘h%@%&% n?(ﬂl Oéiﬁ{la fgn rgll’leall-lgg 28?31‘19&'(6 names may
1nclﬂd¥.t Ie,BJf péntarﬁdﬁ)ﬁb Baixide ((EA!MO?I—@9Q)) dupumo psmtarhel -Bronaf3, oximo

(et hyl ene oxide),. riles, .allyl :
pem&rle oh 811%3 f‘?rwneémns 3-trige, ?fétlic%? PRAPYIH; Pepigne-2,3-dione 2-
ox11HE 0?9@%ntaﬁetr1$ﬂ@ 3'"@&&9‘12 @fPeﬁ'Jaﬁ'édfbrile HREREIDMY.- P&ﬁaﬂe‘&?ﬁn@ 2,4-
emcal or matérial 1's an acid . The mefhod of
dioxiingj and;omtatiens theteef.aci d i s sel ect ed fromthe group
consi sting of sulfuric acid (H2SO ), hydrochloric acid

r of cjd ,(HE rchl orjc.acid. .. .
(iR T Rebes Sl e b R R iR iy ipdustria
cheiidal bﬁarﬂ%ﬂeﬁ&ﬂ"d@bpnseﬂs&qﬁ@sﬂ&l@@aﬁl tokidGRJustrat ehdrsicalGirdnd
arsine (AsH3), hydrogen sel enide, hydrogen sulfide
matghpls) | acid byproducts of nitrogen di oxi de (NX),
sul fur di oxi de (SOZ) phosphori c acids, acetic
anhydri dge
fl E%lr oacet |é(®g?gf gﬁlg %Feta}l (%%Igétj F%qg%:{%d @osmpnsmg the steps of:
nmetreadingfa colmpositibn hmhag en activieengedicmeraiimgrag hhas;mnemscleOphlhc
car%%ﬁ%?ﬁﬂ@rlxd&t ?5’3%1& gr;gtrﬁ:rﬁ etg El@ Ip%l@iqemgoée%dm&re%nevltﬂ?grxgertaﬁ'ue?nd
nmo r@l@ﬁhﬁ? YRR B 1Y ine R Ein |sﬁf§&hne iR RhidhChy 8t 1846t 8A€nucleophilic
gl ycol her. 7. The net of claim®6, wherein the
carhqul wmoietyarst atiledst @teemclﬁaphlbp onestiiragen moisk| ase bewslctriothe
e group consisting of hydrazine, chlorine, and
nia.8 The nmethod of claim1l, wherein the
conmposition containing the active ingredient is
appid.ed The raethadroficibint &ngitivgeif tmcab@mgremeht tempfised 2,3,
based on the anount of toxic industrial chemcal or

butzrgdiong monosimergranpditakiRy le?aqh%imﬁmer ein the active
ingredient is selected fromthe

13.  The method of claim 11, wherein the active ingredient comprises potassium

metg

2,3, butanedione monoxime.

14.  The method of claim 11, wherein the metal is selected from the group
consisting of heavy metals, lead, transition metals, radioactive metals, Pu, Th, U, Zr, Nb,

Ru, actinides, lanthanides, rare earth metals, and combination thereof.
15. The method of claim 11, wherein the ring has 5 to 7 sides.

16.  The method of claim 11, wherein the active ingredient is selected from the

group consisting of 2,3 pentandione monoxime, 3,4 pentandione monoxime, 3,4 hexanone
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group consisting of 2,3 pentandi one nonoxi ne, 3,4

pent andi one nonoxi ne, 3,4 hexanone nonoxi nme, 2,3
wheooanznesie nonoxi me and 4,5 hexanone nonoxi MePCT/US2008/088547

(alternate nanes may include 2, 3- pentanedi one 3-oxine

mon())gfﬁ‘§h 5 gqf%%ia%))ngmgﬁb clRaf hmxgn&fé%or%xnﬁé( [dMRriRRMaA1t8 may

ent anedi one, 32 oxi ne, 2 4- Pent anedi one
inchadei2ye, pePantdoms Poging (@n’eS 609-2%Dh@ oximo pentane-3-one, 3, 0Ximo

pentaqegf(lﬁ Pe?%el% %@ﬁ(? 81?1%3?(8(2%6 %4 E%htaPeP g&eao&?rgl% Yitane-2,3-dione 2-
oxm?@ﬁ@ Npthensriddees eime, PY-PdlignedRing ol oined il 2M-Pentanedione,
wheréin the step of neutraI|Z|ng said toxic industria
2,4-diheimes and epmbingianathar¢d] conpri se sequestering said
toxic industrial chemcal or and material. 11. A

method HQr n{éh%droeflciaﬂn g WRLRln RE Q8Bpoditish (RN the active

conpr|S|ng reacting a conposi tion having
ingrédier@d$ apphiet ﬁlgareaineutﬁt rivpingnfjoratabbetelst too2fe] haret @o e dmeunt of
carbonyl noeity and at | east one nucl eophilic oxine
ﬂltrogen nmoiety with a metal; and chelating the netal
to forma ring structure in which the at |east one

nuqkeophink infe it AWM NMOWBEXiAME addvel if@SlieBN®mprises 2,3,
nucl eophi I'i ¢ oxi me nltrogen noi ety are bonded to the

butamediahe madRoxiffecandefutthet compisimgiheltepsiier ei n t he acti ve

i ngredient .co nedi 0
el Sroetig e sutt 2 Pid Fag ol ERG R ATE pelapBione
morfox#héMolibrm WREEIRIA nididl hadink \eeqlaig bRaberimplenpr i ses

pot assi um 2, 3, but anedi one nonoxi ne. 14. The net hod of

claim1ll, wherein the netal is_selected from
corldi st g nesthagsefiafairpetlapdiereinsthg compariden fsgiohiof g Bn of a

t tals, Pu, Th, U Zr, Nb, Ru, actinides,
peﬁPan%ﬁ%%ié¥sopfare earth netals and conbination

t hereof. 15. The net hod of cIa|n111 wherein the rin
ha05 t oA ihettioded neutéaliziizen breadheptcoimof apsicides. thn é}ethoa
the active ingredient is selected fromthe group

CompPgidest i ng of 2, 3 pentandi one nonoxi e, 3,4

pentARdh QRS mpBHAYh ABvingarttadiRs JMQBEEMIVIKT &Psstididd to thereby
hexananone nonoxi ne and 4,5 hexanone npnoxi

neufrali Zeeidepesticideradheraily therwtlm@g@dgmt BURPITSE a.3"§gta@eda%erre
nmé%g%ﬁgrwﬁégmb%hﬁgﬁé one %%ﬂﬁh§39§§u%%%g%§%neé@%ﬁggﬁ%up
conSi¥tikEef drembatitspldites; ditanate? orgadovhlorine, and pyrethroids.

2,3, 4-Pentanetrione, 3-oxine, 2,4-Pentanedi one,

Sloqlé()l: ggt”[lgaﬁqgleéwgroggﬁglrannfodlw ere1n2thé‘r pgstﬁzkl(cie 1nclu%es a carbamate
selected from the group consisting of 2-methyl-2-(methylthio)propionaldehyde O-
methylcarbamoyloxime, 2,3-dihydro-2,2-dimethyl-7-benzofuranyl methylcarbamate, 3-
hydroxycarbofuran; ethyl N-[2-(4-phenoxyphenoxy)ethyl]carbamate, 1-naphthyl
methylcarbamate, ethienocarb, 3- hydroxycarbofuran, aldicarb sulfone, aldicarb sulfoxide,
butylate, S-ethyl dipropylthiocarbamate, methiocarb, methomyl, molinate, oxamyl,
pebulate, propham, propoxur, thiobencarb, triallate, and 2-(1 -methylpropyl)phenyl N-

methylcarbamate.

22.  The method of claim 20, wherein the composition is applied to the skin of a

person in need thereof.
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17. The nmethod of claim 11, wherein the conposition
containing the active ingredient is applied in an
wa@pwmane4oveangi ng from about 1:1to 20: 1 based oPCT/Ei82008/088547
amount of netal. 18. The nethod of claim 11, wherein
t hezact iTe ndilkidest cBiitn 200 FBEfefiLhe SodpodMid AR a gel, or a
_nmonoxi me, and further conprising the steps of:
lotiangacting the metal with a first and second nol ecul e of
2,3, butanedi one nonoxine to forma chel ated net al
hawi,ng r . . :
ol 1 TR & Ao QBB ne ative EeiRbl i Beed n
carrkRKbid @her@in@e srthadfunkaedompeisesatactia@ thefcamedrhith the pesticide to
neutralizing a broad spectrum of pesticides, the
therghst seguestss i PSstifige: reacting a conposition having an
active ingredient wwth a pesticide to thereby
neutralize said pesticide, wherein the active
i ngredi ent conprises 2,3, butanedi one nonoxi ne or an
al kali salt thereof, and wherein the pesticide is
sel ected fromthe group consisting of
or ganophosphat es, car bamates, organochl orine, and
pyrethroids. 2 1. The nmethod of claim 20, wherein the
pesticide includes a carbamate sel ected fromthe group
consi sting of 2-nethyl-2-(nmethylthio)propi onal dehyde
Onet hyl car banoyl oxi e,
2, 3-di hydro- 2, 2-di net hyl - 7- benzof ur anyl
nmet hyl car bamat e, 3- hydroxycar bof uran; ethyl
N-[ 2- (4- phenoxyphenoxy) et hyl ] car bamat e, 1- napht hyl
nmet hyl car banat e, et hi enocarb, 3- hydroxycar bof uran,
al di carb sul fone, aldicarb sul foxide, butylate,
S-et hyl dipropylthiocarbamate, nethiocarb, nethonyl,
nol i nate, oxanyl, pebul ate, propham propoxur
t hi obencarb, triallate, and 2-(I-nethyl propyl) phenyl
Nmet hyl car bamate. 22. The net hod of cl aim 20, wherein
the conposition is applied to the skin of a person in
need thereof.23. The nmethod of claim 20, wherein the
conposition is a cream a gel, or a lotion. 24. The
met hod of claim 20, wherein the active ingredient is
di spersed in a carrier and wherein the nmethod further
conprises reacting the carrier with the pesticide to
t hereby sequester the pesticide.
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