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SEQUESTRATIONCOMPOUNDSFORTREATMENTOFSUBSTANCEUSE 

DISORDERANDUSESTHEREOF 

CR0SS-REFERENCE 

100011ThisapplicationclaimsthebenefitofU.S.ProvisionalApplicationNo.63/144,441,filed 

February, 2021, whichapplicationisincorporatedhereinbyreferenceinitsentirety.  

STATEMENTASTOFEDERALLYSPONSOREDRESEARCH 

100021Thisdisclosurewasmadewithgovernmentsupportthrougharesearchcollaboration 

betweentheNIHOfficeoftheDirector(OD)andtheU.S. ArmyMedicalResearchInstituteof 

ChemicalDefenseundertheoversightoftheChemicalCountermeasuresResearchProgram 

(CCRP)withintheOfficeofBiodefenseResearch(OBRS)attheNationalInstituteofAllergy 

andInfectiousDiseases(NJAIID/NIIH).Thegovernmenthascertainrightsinthedisclosure.  

BACKGROUNDOFTHEDISCLOSURE 

100031Drugoverdoseorintoxicationisamajorsocialissuethataffectsallaspectsofsociety.  

Drugoverdosecanbeduetoprescribedforillegalsubstancessuchasopioids(e.g.,fentanyland 

itsderivatives),stimulants(e.g.,methamphetamine)andothersubstances.Drugoverdoseor 

intoxicationofstimulantssuchasmethamphetamineandstimulantsandopioids)isalsoanissue.  

Stimulantandstimulant/opioidoverdosescanalsobeduetoprescribeddivertedorillegal 

substances.  

[0004JThereremainsaneedformethodsandcompositionsforthetreatmentofpatientswho 

beensubjectedtoopioidoverdosethetreatmentofpatientswhohavebeensubjectedtostimulant 

overdosethetreatmentofpatientswhohavebeensubjectedtocombinedstimulantandopioid 

overdosewhetherbyaccidentaldrugoverdoseorothermeans.  

SUMMARYOFTHEDISCLOSURE 

100051Thepresentdisclosureprovidescompositionsandmethodsforaddressingtheseandother 

circumstanceswhereinitisdesirabletoreversetheeffectofoneormoredrugsS butnot 

necessarilylimitedtotoxicagentssuchasdrugsofabuse.  

100061Insomeembodimentsthedisclosureprovidesapharmaceuticalcombinationforusein 

treatingintoxicationoverdoseorasymptomthereofduetoatleastonetoxicagentina 

humancomprising:i)asequestrationagentorapharmaceuticallyacceptablesaltthereofin 

anamountsufficienttosequestertheatleastonetoxicagent;andii)acentralnervoussystem 

(CNS)activeagentorapharmaceuticallyacceptablesaltthereofwhereinthesequestration 
-1
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agentisacucurbiturilapillarareneacyclodextrinoracalixareneandwhereinthe 

sequestrationagentandtheCNSactiveagentareadministeredoraresuitablefor 

administrationsimultaneouslyorsequentiallylessthanabout5minutesapart.  

100071Insomeembodimentsthedisclosureprovidesapharmaceuticalcombinationforusein 

treatingintoxicationoverdoseorasymptomthereofduetoatleastonetoxicagentselected 

fromthegroupconsistingofastimulantanerveagentanallergenandametabolicallyor 
S 

digestionderivedtoxicantinahumancomprising:i)asequestrationagentora 

pharmaceuticallyacceptablesaltthereofinanamountsufficienttosequestertheatleastone 

toxicagentandii)acentralnervoussystem(CNS)activeagentorapharmaceutically 

acceptablesaltthereofwhereinthesequestrationagentisacucurbiturilapillararenea 

cyclodextrinoracalixarene.  

100081Insomeembodimentsthedisclosureprovidesapharmaceuticalcombinationforusein 

treatingasuspectedoverdoseorsymptomthereofinasubjectcomprising:i)asequestration 

agentorapharmaceuticallyacceptablesaltthereofinanamountsufficienttosequesterat 

leastonetoxicagentandii)acentralnervoussystem(CNS)activeagentora 

pharmaceuticallyacceptablesaltthereofwhereinthesequestrationagentisacucurbiturila 

pillarareneacyclodextrinoracalixareneandwhereinthesubjecthasasuspectedoverdose 

fromapluralityoftoxicagents.Insomeembodimentsthepluralityoftoxicagentscomprises 

atleast1atleast2,atleast3,atleast4toxicagents.  

100091Insomeembodimentsthedisclosureprovidesapharmaceuticalcomposition 

comprising:i)asequestrationagentorapharmaceuticallyacceptablesaltthereofinan 

amountsufficienttosequesteratleastonetoxicagent;ii)acentralnervoussystem(CNS) 

acceptableexcipient~whereinthesequestrationagentisacucurbiturilapillararenea 

cyclodextrinoracalixarene.  

100101Insomeembodimentsthedisclosureprovidesamethodoftreatingintoxication 
overdoseorasymptomthereofduetoatleastonetoxicagentinahumancomprising 

administeringatherapeuticallyeffectiveamountofi)asequestrationagentora 

pharmaceuticallyacceptablesaltthereofinanamountsufficienttosequestertheatleastone 

toxicagentandii)acentralnervoussystem(CNS)activeagentorapharmaceutically 

acceptablesaltthereofwhereinthesequestrationagentisacucurbiturilapillararenea 

cyclodextrinoracalixareneandwhereinthesequestrationagentandtheCNSactiveagent 

areadministeredsimultaneouslyorsequentiallylessthanabout5minutesapart.  

100111Insomeembodimentsthepresentdisclosureprovidesamethodoftreatingan 
intoxicationoverdoseorasymptomthereofduetoastimulantanerveagentanallergen, 

-2

activeagentorapharmaceuticallyacceptablesaltthereofandiii)apharmaceutically
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andametabolicallyordigestionderivedtoxicantinahumanthemethodcomprising:co

administeringatherapeuticallyeffectiveamountofasequestrationagentora 

pharmaceuticallyacceptablesaltthereofwithatherapeuticallyeffectiveamountofacentral 

nervoussystem(CNS)activeagentorapharmaceuticallyacceptablesaltthereofwherein 

theco-administrationiseffectivetotreatthestimulantnerveagentallergenor 

metabolicallyanddigestionderivedtoxicantoverdoseorsymptomthereofinthehumanin 

needthereof 

[0012JInsomeembodimentsthepresentdisclosureprovidesamethodoftreatinga 

suspectedoverdoseorsymptomthereofinasubjectcomprisingcoadministeringa 

therapeuticallyeffectiveamountofasequestrationagentorapharmaceuticallyacceptable 

saltthereof',withatherapeuticallyeffectiveamountofacentralnervoussystem(CNS)active 

agentorapharmaceuticallyacceptablesaltthereofwhereinthesubjecthasasuspected 

overdosefromapluralityoftoxicagents.Insomeembodimentsthepluralityoftoxicagents 

comprisesatleast1,atleast2,atleast3,atleast4toxicagents.  

100131InsomeembodimentsthesequestrationagentandCNSactiveagentareinthesame 

formulation.InsomeembodimentsthesequestrationagentandCNSactiveagentareindifferent 

formulations.Theformulationmayfurthercompriseapharmaceutically-acceptableexcipient.  

100141InsomeembodimentsthesequestrationagentandtheCNSactiveagentare 

administeredsimultaneously.Inaccordancewiththisembodimentthesequestrationagent 

andtheCNSactiveagentmaybepresentinthesameformulation(i.e.,thesequestration 

agentandtheCNSactiveagentareco-formulated.Alternativethesequestrationagentand 

theCNSactiveagentmaybepresentindifferentformulationsthatareco-administeredatthe 

100151InsomeembodimentsthesequestrationagentandtheCNSactiveagentare 
administeredsequentiallypreferablylessthanabout5minutesapartforexamplelessthan 

about4minutesapartlessthan3minutesapartlessthan2minutesapartlessthanone 

minuteapartandthelike.ForexampleinoneembodimenttheCNSactiveagentis 

administeredfirstandthesequestrationagentisadministeredlessthanabout4minutes, 

about3minutesabout2minutesorabout1minuteaftertheCNSactiveagent.Inanother 

embodimentthesequestrationagentisadministeredfirstandtheCNSactiveagentis 

administeredlessthanabout4minutesabout3minutesabout2 S 

minutesorabout1minute 
afterthesequestrationagent.  

100161InsomeembodimentstheCNSactiveagentisanopioidreceptorantagonist.lb 

someembodimentstheCNSactiveagentisamuopioidreceptorantagonist.Insome 

embodimentstheCNSactiveagentisselectedformthegroupconsistingofnaloxone, 

-3
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pentazocinenalbuphinediprenorphinemethylnaltrexonenaloxegolalvimopannaltrexone 

nalmefenebuprenorphineorapharmaceuticallyacceptablesaltthereofInsomeembodiments, 

theCNSactiveagentisnaloxone.  

100171InsomeembodimentstheCNSactiveagentisabenzodiazepine.Insome 

embodimentstheCNSactiveagentisabenzodiazepineselectedfromthegroupconsistingof 

1orazepam,14onopincionozapamdiazepamalprazolamchlordiazepoxideclorazepate 

halazepamoxazepamprazepamandquazepamorapharmaceuticallyacceptablesaltthereof 

[0018JInsomeembodimentstheCNSactiveagentisanantihistamine.Insome 

embodimentstheCNSactiveagentisanantihistamineselectedformthegroupconsistingof 

cetirizinediphenhydraminefexofenadineloratadinedesloratadineclemastine, 

chiorpheniramine,1evocetirizinecyproheptadinecarbinoxamineemedastine, 

levocabastineorpharmaceuticallyacceptablesaltsthereof 

100191InsomeembodimentstheCNSactiveagentisketamineorapharmaceutically 

acceptablesaltthereof 

100201InsomeembodimentstheCNSactiveagentisatropineorapharmaceutically 

acceptablesaltthereofInsomeembodimentstheCNSactiveagentisscopolamineora 

pharmaceuticallyacceptablesaltthereof 

100211Insomeembodimentsthesequestrationagentisacucurbituril.Insomeembodimentsthe 

sequestrationagentisanacycliccucurbituril.Insomeembodimentsthesequestrationagentisa 

cycliccucurbituril. Insomeembodimentsthesequestrationagentisapillararene.Insome 

embodimentsthesequestrationagentisacyclodextrin.Insomeembodimentsthesequestration 

agentisacalixarene.InsomeembodimentsthesequestrationagentisCompoundAorany 

-4
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CompoundA 

100221Insomeembodimentsthetoxicagentisadrugofabuse.  

100231Insomeembodimentsthetoxicagentisanopioid.Insomeembodimentsthe 

sequestrationagentbindstotheopioidwithaKaofatleastabout1xio 3M'1~1O4 M~'1~io5 

M'x1O6 Mt1x107 M'1xio8M'or1xio9M'.Insomeembodimentstheopioidis 

selectedagroupconsistingoffentanylfentanylanalogscarf'entanilsufentanil 

acetylfentanylalfentanilheroinmorphineoxycodonecodeinehydrocodone 

oxymorphoneandanypharmaceuticallyacceptablesaltsandanycombinationsthereof 

100241Insomeembodimentsthetoxicagentisselectedfromthegroupconsistingofa 

stimulantanerveagentanallergenandametabolicallyordigestionderivedtoxicant.  

sequestrationagentbindstothestimulantwithaKaofatleastabout1x1o 3M'1x1o4M'1x 

10~15W',1x106NP',1x10~M',1x108kP',or1x10 9 15W'.Insomeembodimentsthe 

stimulantisselectedfromthegroupconsistingofamphetaminesmethamphetamineRitalin 

phencyclidinecocainecaffeines~,4-inethylenedioxy-methamphetamine(MDMA),andany 

pharmaceuticallyacceptablesaltsandanycombinationsthereof 

100261InsomeembodimentstheCNSactiveagentbindstothetoxicagentwithaKaofat 

leastabout1x10 3 Mt,1x104 M4 ,1x10~M4 ,1x106M',1x10~M 4 ,1xio8M4 ,or1xio9 

NP'C 

100271InsomeembodimentsthesequestrationagentbindstotheCNSactiveagentwithaKa 

ofatleastabout1x10~M',1x10~M 4 ,1x10~M4 ,1x106M',1x10 7 M',1x108 M',or1x 

io~ 

-5
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100281Insomeembodimentsthesequestrationagent(e.g.,CompoundAora 

pharmaceuticallyacceptablesaltthereof)isadministeredatabout1mg/kgtoabout2,000 

mg/kg.Insomeembodimentsthesequestrationagent(e.g.,CompoundAora 

pharmaceuticallyacceptablesaltthereof)isadministeredatabout1mg/kgtoabout1,000 

mg/kg.Insomeembodimentsthesequestrationagent(e.g.,CompoundAora 

pharmaceuticallyacceptablesaltthereof)isadministeredatabout1mg/kgto500about 

mg/kg.Insomeembodimentsthesequestrationagent(e.g.,CompoundAora 

pharmaceuticallyacceptablesaltthereof)thereofisadministeredatabout10mg/kgtoabout 

300mg/kg.  

100291InsomeembodimentstheCNSactiveagent(e.g.,naloxone)isadministeredat 

about0.1kg/kgtoabout1,000kg/kg.InsomeembodimentstheCNSactiveagentis 

administeredatabout1kg/kgtoabout500kg/kg.InsomeembodimentstheCNSactive 

agentisadministeredatabout100kg/kgtoabout500kg/kg.Insomeembodimentsthe 

CNSactiveagentisadministeredatabout100kg/kgtoabout400kg/kg.  

100301InsomeembodimentsthesequestrationagentisCompoundAorapharmaceutically 

acceptablesaltthereofwhereinCompoundAorapharmaceuticallyacceptablesaltthereofis 

administeredatabout1mg/kgtoabout2,000mg/kg.  

100311InsomeembodimentstheCNSactiveagentisnaloxoneorapharmaceutically 

acceptablesaltthereof',whereinthenaloxoneorapharmaceuticallyacceptablesaltthereofis 

administeredatabout0.1- 1,000~tg/kg.  

100321Insomeembodimentsthesequestrationagent(e.g.,CompoundAorapharmaceutically 

CNSactiveagent(e.g.,naloxoneorapharmaceuticallyacceptablesaltthereof)ispresentat 

about100- 600ag/kg.hisomeembodimentsthesequestrationagentorapharmaceutically 

acceptablesaltthereofisadministeredatabout10mg/kgto300mg/kg.Insome 

embodimentstheCNSactiveagentorapharmaceuticallyacceptablesaltthereofis 

administeredatabout100 400~tg/kg.  

100331InsomeembodimentstheCNSactiveagentisprovidedinapharmaceutical 

compositionfurtherincludingatleastonepharmaceuticallyacceptableexcipient.Insome 

embodimentsthesequestrationagentisprovidedinapharmaceuticalcompositionfurther 

includingatleastonepharmaceuticallyacceptableexcipient.Insomeembodimentsthe 

CNSactiveagentandsequestrationagentareco-formulatedinapharmaceutical 

compositionfurtherincludingatleastonepharmaceuticallyacceptableexcipient.Insome 

embodimentsthepharmaceuticalcompositioncomprisesCompoundAora 

pharmaceuticallyacceptablesaltthereofwhereinCompoundAorapharmaceutically 

-6

acceptablesaltthereoflispresentatabout10mg/kgto500mg/kg.Insomeembodimentsthe
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acceptablesaltthereofispresentatabout0.010obyweighttoabout200obyweight.Insome 

embodimentsthepharmaceuticalcompositioncomprisesnaloxoneorapharmaceutically 

acceptablesaltthereofwhereinthenaloxoneorapharmaceuticallyacceptablesaltthereofis 

presentatabout obyweighttoabout200obyweight.  

100341Insomeembodimentsthepharmaceuticalcompositionisinaformsuitablefororal, 
S S 

intravenousintramuscularsubcutaneousintramedullanyintrathecalintrapentoneal, intranasal, 

ophthalmicpulmonarytransmucosaltransdermalortopicaladministration.Insome 

embodimentsthepharmaceuticalcompositionisaliquiddosageform.Insomeembodiments, 

thepharmaceuticalcompositionisasoliddosageform.  

100351Insomeembodimentsthemethodsdescribedhereincompriseadministrationofthe 

pharmaceuticalcompositioninanumberofadministrationmethodsforexampleorally, 

intravenouslyintramuscularlysubcutaneouslyintramedullarlyintrathecallyintraperitoneally, 

ophthalmicpulmonarytransmucosal, transdermaltopicallysublinguallyor 

buccally.Insomeembodimentsthesubjectisahuman.  
S 

100361Insomeembodimentsthemethodfurthercompnsesmonitoringthesubjecttodetermine 

whethersubsequentadministrationofaCNSactiveagentisneeded.Insomeembodimentsthe 
S 

monitoringcompnsesmeasuringthesubjectforabnormalheartraterespiratoryrateappetite 
cognitivecapacityoranycombinationthereofInsomeembodimentsthemethodfurther 

comprisesadministrationofaCNSactiveagent(e.g.,naloxone)afterthemonitoring.Insome 

embodimentsthemethodprovidesalleviationofnarcoticintoxication.Insomeembodiments, 

themethodprovidesalleviationofanopioidoverdosestimulantoverdoseorasymptomthereof 

Insomeembodimentsalleviationofanopioidoverdosestimulantoverdosecomprises 

leastabout15to20breathsperminute.Insomeembodimentsnormalrespirationratecomprises 

atleastabout12to16breathsperminute.Insomeembodimentsthealleviationofnarcotic 

intoxicationcomprisesrestorationofappetite.Insomeembodimentsalleviationofnarcotic 

intoxicationpreventsre-narcotization.Insomeembodimentsthemethodfurthercomprisesat 

leastasecondadministrationofaCNSactiveagent.  

100371Insomeembodimentsthesequestrationagentorapharmaceuticallyacceptablesalt 

thereofisadministeredatabout1mg/kgto2,000mg/kg.Insomeembodimentsthesequestration 

agentorapharmaceuticallyacceptablesaltthereofisadministeredatabout10mg/kgto500 

mg/kg.InsomeembodimentstheCNSactiveagentorapharmaceuticallyacceptablesaltthereof 

isadministeredatabout1 1,000gg/kg.InsomeembodimentstheCNSactiveagentora 

pharmaceuticallyacceptablesaltthereofisadministeredatabout100 600ag/kg.Insome 
S 

embodimentsthesequestrationagentcompnsesCompoundAoranyderivativethereofInsome 

-7

restorationofnormalrespirationrate.Insomeembodimentsnormalrespirationratecomprisesat
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embodimentstheCNSactiveagentcomprisesnaloxoneorapharmaceuticallyacceptablesalt 

thereofInsomeembodimentsthemethodfurthercomprisesadministrationoftheCNSactive 

agent.InsomeembodimentstheadministrationoftheCNSactiveagentcomprisesatleastabout 

1,2,3,or4dosesover8hours.InsomeembodimentstheadministrationoftheCNSactive 

agentcomprisesatleastabout0.4mg,2mg,4mg,8mg,12mgor16mgover8hours.  

100381Providedhereinthedisclosureprovidesakitcomprisingacompositionthecomposition 

comprisingi)atherapeuticallyeffectiveamountofanCNSactive , ii)atherapeutically 

effectiveamountofasequestrationagentwhereinthetherapeuticallyeffectiveamountisan 

amounteffectivetosequesteratleastonetoxicagentandwhereinthekitprovidesinstructions 

toadministerthecompositiontoasubjectinneedthereofInsomeembodimentsthe 

sequestrationagentandtheCNSactiveagentareinthesameformulation.Insomeembodiments, 

thesequestrationagentandtheCNSactiveagentareindifferentformulations.Insome 

embodimentsthesequestrationagentorapharmaceuticallyacceptablesaltthereofis 

administeredatabout1mg/kgto2,000mg/kgtothesubjectinneedthereofInsome 

embodimentsthesequestrationagentorapharmaceuticallyacceptablesaltthereofis 

administeredatabout10mg/kgto500mg/kgtothesubjectinneedthereofInsome 

embodimentsthesequestrationagentisCompoundAoranyderivativethereofInsome 

embodimentstheCNSactiveagentorapharmaceuticallyacceptablesaltthereofisadministered 

atabout0.11 1,OOOag/kgtoasubjectinneedthereofInsomeembodimentsthesequestration 

agentisCompoundAoranyderivativethereofInsomeembodimentstheCNSactiveagentora 

pharmaceuticallyacceptablesaltthereofisadministeredatabout100 600gg/kgtoasubjectin 

needthereofInsomeembodimentstheCNSactiveagentisnaloxone.Insomeembodiments, 

INCORPORATIONBYREFERENCE 

100391Allpublicationspatentsandpatentapplicationsmentionedinthisspecificationare 

hereinincorporatedbyreferencetothesameextentasifeachindividualpublicationpatentor 

patentapplicationwasspecificallyandindividuallyindicatedtobeincorporatedbyreference.  

BR[EITDESCRIPTIONOFTHEDRAWINGS 

100401Thenovelfeaturesofthedisclosurearesetforthwithparticularityintheappended 

claims.Abetterunderstandingofthefeaturesandadvantagesofthepresentdisclosurewillbe 

obtainedbyreferencetothefollowingdetaileddescriptionthatsetsforthillustrative 

embodimentsinwhichtheprinciplesofthedisclosureareutilizedandtheaccompanying 
9 

drawingsofwhich.  

-8
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100411FIG.1providesaschematicofCompoundAbindingtoacompoundofinterest.For 

exampleCompoundAbindsasyntheticopioid(e.g.,fentanyl)withabindingconstantKaof1x 

107M-1, formingacomplexandeffectivelysequesteringthesyntheticopioidandsubsequently 

removedfromthebloodbythekidneys.  

100421FIG.2showsthetreatmentoffentanyl-inducedrespirationdepressionusingCompound 

Ainadose-dependenttreatmentregimen.FentanylisadministeredandCompoundAis 
vanousconcentrations:0.5 

administeredaround12-15minuteslater.CompoundAisprovidedat S 

mg/kg,1mg/kg,10mg/kgand50mg/kg.(T.Thevathasnanet.Al.,BritishJournalof 

Anasthesia,2020).  

100431FIG.3showsurineconcentrationofcarfentanilat120minutesafteradministrationof 

carfentarni(IV,20~tg/kg)followedimmediatelybyeithersalinecontrolorformulation(JIM,400 

mg/kgCompoundAand0.5mg/kgnaloxone).  

100441FIG.4showsanalysisof'HNMIRspectraofCompoundAandnaloxonepreparedin 

D20withmolarratiosof1:0,0:10.54and1:1respectively.  

, * 

DETAILEDDESCRIPTIONOFTHEDISCLOSURE 

Definitions 
'I' 

100451Byantagonist'itisintendedtomeanareceptorligandthatdoesnotprovokea 
biologicalresponseuponbindingtoareceptorbutwhichblocksordampens(decreaseslessens, 

'S 

etc.)agonist-mediatedresponses.(An"agonist'isaligandthatbindstoareceptorandtriggersa 
response, i.e.,anagonistproducesanactionoftenmimickingtheactionofanaturallyoccurring 

substance.)Antagoniststhushaveaffinitybutlittleornoefficacyfortheircognatereceptorsand 

agonistorinverseagonistatreceptors.Antagonistactivitymaybereversibleorirreversible 

dependingonthelongevityoftheantagonist-receptorcomplexwhichinturndependsonthe 

natureofantagonistreceptorbinding.  

'I' 

100461Asusedhereinthetermabout"orapproximately"canmeanwithinanacceptableerror 

rangefortheparticularvalueasdeterminedbyoneofordinaryskillintheartwhichwilldepend 

inpartonhowthevalueismeasuredordeterminede.g.,thelimitationsofthemeasurement 

system.Forexample,"about"canmeanplusorminus operthepracticeintheart.  
0 

Alternatively,"about"canmeanarangeofplusorminus200oplusorminus10oplusorminus 

50~orplusorminus1~oofagivenvalue.Alternativelyparticularlywithrespecttobiological 

systemsorprocessesthetermcanmeanwithinanorderofmagnitudewithin5-foldorwithin2

foldofavalue.Whereparticularvaluesaredescribedintheapplicationandclaimsunless 

otherwisestatedthetermabout"meaningwithinanacceptableerrorrangefortheparticular 

-9

bindingofanantagonisttoareceptorwilldisrupttheinteractionandinhibitthefunctionofan
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valueshouldbeassumed.Alsowhererangesand/orsubrangesofvaluesareprovidedtheranges 

and/orsubrangescanincludetheendpointsoftherangesand/orsubranges.  

,, S 

100471Asusedhereinthetermcomprisingisintendedtomeanthatthecompositionsand 

methodsincludetherecitedelementsbutdonotexcludeothers."Consistingessentiallyof'when 

usedtodefinecompositionsandmethodsshallmeanexcludingotherelementsofanyessential 

significancetothecombinationfortheintendeduse.Thusacompositionconsistingessentially 

oftheelementsasdefinedhereinwouldnotexcludetracecontaminantsfromtheisolationand 

purificationmethodandpharmaceuticallyacceptablecarrierssuchasphosphatebufferedsaline, 

preservativesandthelike."Consistingof'shallmeanexcludingmorethantraceelementsof 

otheringredientsandsubstantialmethodstepsforadministeringthecompositionsofthis 

disclosure.Embodimentsdefinedbyeachofthesetransitiontermsarewithinthescopeofthis 

disclosure.  

,, S 

[0048JAsusedhereintheterm"drugofabuseisintendedtomeananysubstancetheexcessive 
consumptionoradministrationofwhichcanresultinadiagnosisofsubstancedependenceor 

substanceabuse(e.g.,substanceusedisorder),orintoxicationasdefinedhereinorasdefinedby 

thecurrentDSMCriteriapromulgatedbytheAmericanPsychiatricAssociationorequivalent 

enteria.Drugsofabuseincludewithoutlimitationcocaineamphetaminesmethamphetamine 

methylphenidateheroincodeinehydrocodonenicotinealcoholprescriptionmedication(e.g., 

Percodan~Percoset~),marijuanatobaccomethadoneForclarityitisunderstoodthatdrugsof 

abuseincludewithoutlimitationheroincocainemethamphetaminesopioidsfentanylfentanyl 

analoguesfentanylderivativesfentanylmetabolitescarfenteniloranycombinationthereof 

NationalInstituteofHealth(NIEH)andtheNationalInstituteofDrugAbuse(NIEDA).Exemplary 

drugsofabusenotedbyNIEDAcanincludebutarenotlimitedtoalcoholayahuascaCNS 

depressantscocaineNN-Dimethyltryptamine(DMT),Gamma-hydroxybutyrate(GHB), 

hallucinogensheroininhalantsketaminekhatkratomLysergicaciddiethylamide(LSD), 

manjuana(cannabis),MDMA(molly/ecstasy),mescaline(peyote),methamphetamine, 

dextromethorphanloperamidePCPpsilocybinRohypnolsalviasteroidssynthetic 

cannabirioidssyntheticcathinones(bathsalts),nicotinetobaccoextroamphetamine, 

methylphenidateordexmethylphenidate.  

100491Theterm'I' subject'or''patient''encompassesmammals.Examplesofmammalsinclude 

butarenotlimitedtoanymemberofthemammalianclass:humansnon-humanprimatessuch 

aschimpanzeesandotherapesandmonkeyspeciesfarmanimalssuchascattlehorsessheep, 

goatsswine~domesticanimalssuchasrabbitsdogsandcatslaboratoryanimalsincluding 
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Furthermoredrugsofabusecanincludebutnotnecessarilylimitedtothosedrugslistedbythe
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rodentssuchasratsmiceandguineapigsandthelike.Inoneaspectthemammalisahuman.  

Thetermanimal"asusedhereincompriseshumanbeingsandnon-humananimals.Inone 

embodimentanon-humananimal"isamammalforexamplearodentsuchasratoramouse.  

Inoneembodimentanon-humananimalisamouse.  
,, 

100501Theterms"treat""treatingor'treatment"asusedhereinincludealleviatingabating 
oramelioratingatleastonesymptomofadiseaseorconditionpreventingadditionalsymptoms, 

inhibitingthediseaseorconditione.g.,arrestingthedevelopmentofthediseaseorcondition 

relievingthediseaseorconditioncausingregressionofthediseaseorconditionrelievinga 

conditioncausedbythediseaseorconditionorstoppingthesymptomsofthediseaseor 

conditioneitherprophylacticallyand/ortherapeutically.  

110051IThetermspharmaceuticallyacceptableexcipient'' ''pharmaceuticallyacceptable 

carrier"and"therapeuticallyinertexcipient"canbeusedinterchangeablyanddenoteany 

pharmaceuticallyacceptableingredientinapharmaceuticalcompositionhavingnotherapeutic 

activityandbeingnon-toxictothesubjectadministeredsuchasdisintegratorsbindersfillers, 

solventsbufferstonicityagentsstabilizersantioxidantssurfactantscarriersdiluents, 

excipientspreservativesorlubricantsusedinformulatingpharmaceuticalproducts.  

100521Theterm"pharmaceuticallyacceptablesalts"denotessaltswhicharenotbiologicallyor 

otherwiseundesirable.Pharmaceuticallyacceptablesaltsincludebothacidandbaseaddition 

salts.A"pharmaceuticallyacceptablesalt'canrefertoaformulationofacompoundthatdoes 

notcausesignificantirritationtoanorganismtowhichitisadministeredand/ordoesnot 

abrogatethebiologicalactivityandpropertiesofthecompound.  

range.Forexamplearangeof1to50isunderstoodtoincludeanynumbercombinationof 

numbersorsub-rangefromthegroupconsisting1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16, 

17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42, 

43,44,45,46,47,48,49,or50.  

Combinationscomprisingacentralnervoussystem(CNSJactiveagentandsequestration 

agent 

100541Thepresentdisclosureisrelatedtoamethodofusecompositionandkitscomprisinga 
combinationofasequestrationagent(e.g.,acycliccucurbiturilanacycliccucurbiturila 

pillarareneacyclodextrinacalixareneorthelike)andaCNSactiveagent.  

100551SingleagentuseofCNSactiveagentsorsequestrationagentstoantedatetheeffectsof 
toxicagentsmaynotbesufficient.ForexampleNaloxonehasashorthalf-life(½Omm)andis 

becominglesseffectiveagainstnewersyntheticopioidsthathavealongerhalf-lifesuchas 
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100531Rangesprovidedhereinareunderstoodtobeshorthandforallofthevalueswithinthe
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fentanylwithahalf-lifeof10-12hrs.Thisoftenresultsinasecondaryoverdosephenomenon 

knownasrenarcotization.Toavoidrenarcotizationthestandardofcareistoadministerhigher 

andmorefrequentdosesofnaloxone.Howeverthiscanleadtoasecondarycomplicationcalled 

precipitatedopioidwithdrawal(POW),aseriousandsometimeslife-threateningcondition.  

MoreovertherelativebindingaffinitiesofsomeCNSactiveagentstotheirreceptormaynotbe 

sufficienttocompletelydisplacethetoxicagent.  
S 

100561ThepresentdisclosureutilizesacombinationofsequestenngagentsandCNSactive 

agentstodisplaceandcleartoxicagents.Withoutwishingtobeboundbyanytheoryof 

mechanismofactionitiscontemplatedthattheCNSactiveagentdisplacesthetoxicagentfrom 

itsreceptor(e.g.,opiatereceptor),andthesequestrationagentcapturesandclearsthetoxicagent, 

e.g.,fromabodyofasubject.InsomeembodimentsthesequestrationagentandCNSactive 

agentareco-formulatedand/orco-administeredorareadministeredincloseproximitytoeach 

other(e.g.,lessthan5minutesapart).InsomeembodimentstheCNSactiveagentis 

administeredfirstsoastofreethetoxicagentfromitsreceptorfollowedbyadministrationofthe 

sequestrationagent(preferablylessthanaboutSminutesthereafter)whichcapturesand 

eliminatessuchtoxicagentsfromasubject'scirculation.Insomeembodimentsadministration 

ofasequestrationagentintemporalproximitytotheCNSactiveagentpreventsrenarcotinzation 

andfacilitatesclearanceofthetoxicagentfromthesubjectundergoingtreatment.  

100571Insomeembodimentsthepresentdisclosureprovidestherapeuticallyeffectivetreatment 

ofcarfentanilintoxicationwithoutrequiringtheadministrationsubstantiallyhigheramountsof 

naloxone(thanrequiredtotreatfentanylintoxication)andwithoutrequiringrepeated 

administrationofnaloxonetopreventre-narcotization.Thustheresultsdemonstratethat(1)a 

agent(e.g.,anopioidsuchasCarfentanil);andthat(2)aCNSactiveagent(e.g.,naloxone)was 

effectiveatbindingtotheopioidreceptoranddisplacingthetoxicagentwithouttheneedfor 

multipleadministrations.  

100581Thepresentdisclosureisrelatedtotheuseofcompositionsthatarefurtherdescribed 

belowforreversaloftheeffectsofintoxicatingagentsaswellasforreversaloftheeffectsof 

otheragentsthataremorefullydescribedherein.Insomeembodimentsthedisclosureprovides 
embodimentsthataresuitableforuseinreversalof e 

drug-inducedneuromuscularblockorfor 

reversalofanesthesiaorforreversaloftheeffectsofanintoxicationbyadrugofabuseoran 

antidepressantorotheragent.Insomeembodimentsthedisclosureincludesreversingtheeffect 

ofoneormoreagentswhichincludebutarenotlimitedtoopioidscocaineheroin 
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sequestrantdescribedherein(e.g.,CompoundA)wasabletorapidlysequesterandclearatoxic
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amphetaminesmethamphetaminephencyclidine[PCP]),drugsusedinperioperativemedicine 

includingbutnotnecessarilylimitedtolocalanestheticsbeta-blockersneuroleptsora 

combinationofanyofsaidagents.Innon-limitingandillustrativeembodimentsthereversalis 

achievedbyadministeringtotheindividualacompositioncomprisingasequesteringagentwhich 

isfurtherdescribedbelow.Inoneembodimentthemethodencompassesreversalofintoxication 

bycocainefentanylfentanylanaloguesfentanylderivativesormethamphetamineorany 

combinationthereofThusinembodimentsacompositioncomprisingoneoracombinationof 

compoundsdescribedhereinisadministeredtoanindividualinneedoftreatmentdueto 

intoxicationofdrugsofabuse.  

100591BythecombinationofasequesteringagentandaCNSactiveagentitisensuredthat 

preparationsaccordingtothepresentdisclosureprovideanefficientreductionofdrug 

intoxicationassociatedsymptomsandthatatthesametimeaneedforrepeatedadministrationof 

aCNSactiveagent(e.g.,naloxone)isatleastsignificantlyreduced.  

[0060JProvidedhereinthedisclosureprovidesapharmaceuticalcompositionfortreating 

intoxicationoverdoseorasymptomthereofduetouseofatleastonedrugofabuseinahuman 

comprisingi)asequestrationagentorapharmaceuticallyacceptablesalt , centrall 
nervoussystem(CNS)activeagentorapharmaceuticallyacceptablesaltthereofandiii)a 

pharmaceuticallyacceptableexcipientwhereinthesequestrationagentisselectedfromacyclic 

oracycliccucurbiturilpillararenecyclodextrinorcalixarene.Insomeembodimentsthe 

sequestrationagentisselectedfromacyclicoracycliccucurbiturilorpillararene.  

100611Providedhereinthedisclosureprovidesapharmaceuticalcompositionfortreating 

intoxicationduetouseofatleastonedrugofabuseorasymptomthereofcomprisingi)a 

sequestertheatleastonetoxicagent;andii)aCNSactiveagentorapharmaceuticallyacceptable 

saltthereofwhereinthesequestrationagentispreferablyselectedfromacucurbituril 
S 

pillararenecyclodextnnorcalixarene.Insomeembodimentsthesequestrationagentis 

selectedfromacyclicoracycliccucurbiturilorpillararene.  

[0062JProvidedhereinthedisclosureprovidesapharmaceuticalcompositionfortreating 

intoxicationduetouseofatleastonedrugofabuseorasymptomthereofcomprisingi)a 

sequestrationagentorapharmaceuticallyacceptablesaltthereofinanamountsufficientto 

sequestertheatleastonetoxicagent;andii)aCNSactiveagentorapharmaceuticallyacceptable 

saltthereof 

100631Providedhereinthedisclosureprovidesamethodoftreatingasuspectedopioidoverdose 

orsymptomthereofinahumanthemethodcomprisingadministeringatherapeuticallyeffective 

amountofasequestrationagentorapharmaceuticallyacceptablesaltthereofco-administered 
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withatherapeuticallyeffectiveamountofanCNSactiveagentorapharmaceutically 

acceptablesaltthereofwhereintheadministrationiseffectivetotreatthesuspectedopioid 

overdoseinthehumaninneedthereofInsomeembodimentstheopioidisselectedfromagroup 

consistingoffentanylfentanylanalogscarfentanilheroinmorphinesufentanylacetylfentanyl, 

alfentanilandanycombinationsthereof 

100641Providedhereinthedisclosureprovidesamethodoftreatinganintoxicationofadrugof 

abuseorsymptomthereofinahumanthemethodcomprisingco-administeringatherapeutically 
effectiveamountofasequestrationagentora S 

pharmaceuticallyacceptablesaltthereofwitha 

therapeuticallyeffectiveamountofanCNSactiveagentorapharmaceuticallyacceptablesalt 

thereofwhereintheadministrationiseffectivetotreatthestimulantoverdoseorsymptom 

thereofinthehumaninneedthereofInsomeembodimentsthestimulantisselectedfroma 

groupconsistingofamphetaminesmethamphetamineRitalincocainecaffeinephencyclidine, 

MDMAandanycombinationsthereof 

[0065JProvidedhereinthedisclosureprovidesamethodoftreatingasuspectedoverdoseor 

symptomthereofinasubjectcomprisingco-administeringatherapeuticallyeffectiveamountof 

asequestrationagentorapharmaceuticallyacceptablesaltthereofwithatherapeutically 

effectiveamountofanCNSactiveagentorapharmaceuticallyacceptablesaltthereofwherein 

thesubjecthasasuspectedoverdosefromapluralityofdrugsofabuse.Insomeembodiments, 

thepluralityofdrugscomprisesatleast1,atleast2,atleast3,atleast4drugsofabuse.  

100661Providedhereinthedisclosureprovidesamethodoftreatingasuspectedopioidoverdose 

inasubjectthemethodcomprisingco-administeringasequestrationagentora 

pharmaceuticallyacceptablesaltthereofwithanCNSactiveagentorapharmaceutically 

thesequestrationagent.  

SequesteringAgent 

100671ProvidedhereinaresequesteringagentsofthepresentdisclosureSequesteringagents 

(alsoreferredtohereininterchangeablyassequestrationagents)aremoleculesusedinthe 
treatmentofdiseasescausedbyexcesslevelsoftoxicsubstances.Sequesteringagentsareusedin 

thetreatmentofdrugabuseintoxicationbyadrugofabuseuseofadrugofabusedrug 

overdoseingestionorotherwisetakinginorexposuretoadrugofabuse.Inaddition 

sequesteringagentscanbeusedtobindtomoleculesofinterestinordertoprovideameansto 

removethemoleculeofinterestfromthebodyoftenthroughrenalclearance.Sequesteringagents 

canbindtoamoleculeofinterestwithabindingconstantrepresentedbyKa(M'),whereinKa 

k011/k0ff* 
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acceptablesaltthereofwhereintheCNSactiveagentisadministeredlessthan5minutesafter
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10068JSequestrationagentsmaybeusedremove 9 9 

toxicantsandtreatdrugintoxicationasan 
alternativetoutilizingbioreceptor-drugantagonismorpharmacokinetic(PK)approaches.The 

article"Supramolecularhostsasinvivosequestrationagentsforpharmaceuticalsandtoxins 

(Chem.Soc.Rev.2020,49,7516)theentiredisclosureofwhichexceptforanydefinitions, 
9 

disclaimersdisavowalsandinconsistenciesisincorporatedhereinbyreferenceprovides 

exemplarysequestrationagents.SeealsoThevathasanT.. GrabitzS.D.,SanterP:RostinP., 
Akeju,0BoghosianJ.D GillMJsaacs, 9 CottonJ.F.EikemannM."Calabadion1 

9, 9, 

selectivelyreversesrespiratoryandcentralnervoussystemeffectsoffentanylinaratmodel" British 

JournalofAnaesthesia2020,S0007-0912(20)30134-3.  

[0069JInsomeembodimentsthesequestrationagentcanbeacyclodextrinanacyclic 
S 

cucurbiturilacycliccucurbiturilapillarareneacalixareneorcyclodextrin.Insome 

embodimentsthesequestrationagentisacucurbituril.Insomeembodimentsthe 

sequestrationagentisanacycliccucurbituril.Insomeembodimentsthesequestrationagent 

isacycliccucurbituril.Insomeembodimentsthesequestrationagentisapillararene.In 

someembodimentsthesequestrationagentisacalixarene.Insomeembodimentsthe 

sequestrationagentisacyclodextrin.  

[0070JInsomeembodimentsthesequesteringagentcancomprisethefollowingstructure.  

0 
0 

\\~OH 

0 

0 0 0 

N N 

H 

0 N N N 
N N 

~N 

0 
0 

0 

II OH 

0 
0 

CompoundA 

[0071JCucurbiturilsmolecularcontainersaremacrocyclescomprisingnglycolurilmonomers 

linkedby2nmethylenegroupsthatcanbepreparedbythecondensationofglycoluriland 

formaldehydeunderstronglyacidicconditions.Themolecularstructureofcucurbiturilsfeatures 

acentralhydrophobiccavitythatisguardedbytwosymmetryequivalentureidylcarbonylportals 
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ofhighlynegativeelectrostaticpotential.Thuscucurbiturilsshowapreferencetobindmolecules 

thatfeatureacentralhydrophobicdomainthatisflankedbycationic(e.g.,ammonium)groups.  

Bindingofmoleculesaremediatedbythehydrophobiceffectsandion-dipoleinteractions.In 

somecasesultratightbinding(Ka>1012Mint)hasbeenobservedinsomecucurbiturilsdesigned 

tobindtoadamantanediamantineandferrocene.  

100721Acycliccucurbiturilsmolecularcontainersaresimilarbutexhibithigherwatersolubility 

andcanprovideamoreflexiblebindingcavitythatcanaccommodatelargermolecules.Acyclic 

cucurbiturilsmediatetightbindingthroughinteractionofhydrophobiccationsbutcanalsobe 

modifiedsynthetically.ThesemoleculesfeatureacentralglycouriltetramertoimpartaC-shape 

andhydrophobiccationbindingpropertiespresentedbytwoterminalaromaticsidewallsto 

engageincation-inCR-nandit- winteractionwithmolecules.Foursodiumsulfonatearms 

helpenhancewatersolubilityandpromotesecondaryelectrostaticinteractionsbetweenthe 

cucurbiturilandtheboundmolecule.  

100731Pillararenesaremacrocyclicmoleculescomposedofnaromaticringsconnectedbyn 

methylenebridgesattheparapositions.Smallpillararenesbindtonarrown-alkanemolecules, 

whereaslargerpillararenescanbindtoaromaticsviologensandalicyclicmolecules.Exemplary 
S pillararenesareprovidedherein(Xueet.AlAngewandteChemie,2020),whichhasbeen 

incorporatedbyreferenceinitsentirety.  

[0074JInsomeembodimentsthesequestrationagentisapillarareneofthefollowing 

structure: 

I 
oil' A iS hi

6 S.  S 
I , 

N. Fl 
IC :1I 

I I K I 

*~EL 

whereinnisanintegerfrom5-8andR S03 Horasaltthere(e.g.,SO3Na),or

CH2 COOHorasaltthereof(e.g.,CH2COONa).  

[0075JInsomeembodimentsn5.Insomeembodimentsn6.1nsomeembodiments, n7.  

Insomeembodimentsn8.Insomeembodimentsn6andR 503 HorSO3Naandthe 

compoundisreferredtohereinasCompoundB.  

[0076JInsomeembodimentsthesequestrationagentisacycliccucurbiturilofthefollowing 

formula: 

-16
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whereinnisanintegerfrom5-8.  

[0077JInsomeembodimentsn5.Insomeembodimentsn6.1nsomeembodimentsn7.  

Insomeembodimentsn8.Insomeembodimentsn7,andthecompoundisreferredto 

hereinasCompoundC.  

[0078JInsomeembodimentsthesequestrationagentbindstoatoxicagent(e.g.,adrugof 

abuse)withaKaofatleastabout1xio 3M'1~io4 M'1~io5M',1~106M'1xio 7 M' 

1x M1or1xio9M'.Insomeembodimentsthesequestrationagentbindstoatoxicagent 

(e.g.,adnigofabuse)withaKaofaboutlx10 3 M1 -1x104 M'1x103 M4 -lx105 M'lx 

io3Mm1 -1xlO6 Mml, 1xio3 ivi'-1xlOT Mml,1xio3Mm1 -1xi~8 M~,1xi~4 M~-1xio5M m 

1 ~xlO4 Mml Jx106M'1 , 1xlO4 Mml JxlOJMml,1xlO 4 Mml ~xlOsMm , 1xio5Mi"-1x 

lO6 Mml,1x1O5 Mml~1xlOT Mmllx1O5 Mml~1xlOxMmllx1O 6 Mml~1xlOT Mml,1xlO 6 Mml 

1x1O8 M'orlxlOT M4 lxlO8 M4 orlxlOT M4 1x1O9 M4 

CentralNervousSystem(CNS)ActiveAgents 

100791CNSactiveagentscanincludecompoundsmoleculesordrugsthataffectthecentral 

nervoussystem.ExemplaryCNSactiveagentsmayincludebutarenotlimitedtoanesthetics, 

relievers),nonnarcoticanalgesics(suchasacetaminophenandNSAIIDs),opioidreceptor 

antagonistsandsedatives.InsomeembodimentstheCNSactiveagentcanbeanopioidreceptor 
e 

antagonist.  

100801Opioidreceptorantagonistaremoleculesareusedinthereversaloflife-threatening 

opioidtoxicityinwhichanindividualhasopioidtoxicity.Exemplaryopioidreceptorantagonists 

canbebutarenotlimitedtonaloxone(Narcan orEvzio),naltrexoneandSuboxone®.  

100811Providedhereininsomeembodimentsthecompositioncomprisesanopioidreceptor 
S 

antagonist.  

100821Thedisclosedcompositionsmaycompriseanopioidreceptorantagonistsuchas 

naloxonenaltrexonenalmefenenalorphinenalbuphinenaloxoneazinenmethylnaltrexone 

ketylcyclazocinenorbinaltorphiminenaltrindol,6-13-naloxol,6-13-naltrexolor 

pharmaceuticallyacceptablesaltsthereofInsomeembodimentstheopioidreceptorantagonist 
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isamuopioidreceptorantagonistsuchasnaloxoneornaltrexoneorpharmaceutically 

acceptablesaltsthereofInoneembodimenttheopioidreceptorantagonistisnaloxonenaloxone 

baseorapharmaceuticallyacceptablesaltthereofincludingnaloxoneHClnaloxoneHCl 

dihydrateorcombinationsthereofNaloxonehydrochlorideisasyntheticcongenerof 

oxymorphone.Instructureitdiffersfromoxymorphoneinthatthemethylgrouponthenitrogen 

atomisreplacedbyanallylgroup.Itisknownchemicallyas17-allyl-4,5a-epoxy,3-14

dihydroxymorphinan-6-onehydrochloride.Ithasamolecularweightof363. 84,containsfour 

chiralcentersandthefollowingstructuralformula:CwHrClNO4.  

100831Naloxonehydrochlorideoccursasawhitetoslightlyoff-whitepowderandissolublein 

waterindiluteacidsandinstrongalkalisslightlysolubleinalcohol;practicallyinsolublein 

etherandinchloroform.Naloxonepreventsorreversestheeffectsofopioidsincluding 

respiratorydepressionsedationandhypotension.Alsoitcanreversethepsychotomimeticand 

dysphoriceffectsofagonist-antagonistssuchaspentazocine.Naloxoneisanessentiallypure 

opioidreceptorantagonisti.e.itdoesnotpossessthe"agonistic"ormorphine-likeproperties 

characteristicofotheropioidreceptorantagonists.Whenadministeredinusualdosesinthe 

absenceofopioidsoragonisticeffectsofotheropioidreceptorantagonistsitexhibitsessentially 

nopharmacologicactivity.Naloxonehasnotbeenshowntoproducetoleranceorcausephysical 

orpsychologicaldependence.Inthepresenceofphysicaldependenceonopioidsnaloxonewill 

producewithdrawalsymptoms.Howeverinthepresenceofopioiddependencewithdrawal 

symptomswillappearwithinminutesofnaloxoneadministrationandwillsubsideinabout2 

hours.Theseverityanddurationofthewithdrawalsyndromearerelatedtothedoseandrouteof 

administrationofnaloxoneandtothedegreeandtypeofdependence.Whilethemechanismof 

opioideffectsbycompetingforthemukappaandsigmaopiatereceptorsitesintheCNSwith 

thegreatestaffinityforthemureceptor.Otheropioidreceptorantagonistsforexample, 

cyclazocineandnaltrexonebothofwhichhavecyclopropylmethylsubstitutionsonthenitrogen, 

retainmuchoftheirefficacyandtheirdurationsofactionaremuchlongerapproaching24hours 

afterdemonstration.  

100841Naloxonehasashorthalf-life(½Omm)andisbecominglesseffectiveagainstnewer 

syntheticopioidsthathavealongerhalf-lifesuchasfentanylwithahalf-lifeof10-12hrs.This 

oftenresultsinasecondaryoverdosephenomenonknownasrenarcotization.  

100851Toavoidrenarcotizationthestandardofcareistoadministerhigherandmorefrequent 

dosesofnaloxone.Howeverthiscanleadtoasecondarycomplicationcalledprecipitatedopioid 

withdrawal(POW),aseriousandsometimeslife-threateningcondition.Thereforeitisnecessary 
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tofindothertreatmentsthatwouldbeabletoremovethedrugofabusetoeffectivelytreat 

fentanylintoxicationoroverdose.  

100861Treatmentofmethamphetamineintoxicationoroverdosewithnaloxoneisnotsufficiently 

effective.Thustreatmentofpolydnigintoxicationoroverdosewithnaloxonemaynotbe 

sufficient.Thereforeitisnecessarytofindothertreatmentsthatwouldbeabletoremovethe 

drugofabusetoeffectivelytreatpolydnigintoxicationoroverdose.  

100871Naltrexoneisanotheropioidreceptorantagonist.Howeverequiantagonisticdosesof 

otheropioidreceptorantagonistsincludingbutnotlimitedtonaloxonenalmephene, 

cyclazocineandlevallorphancanbeutilizedinaccordancewiththepresentdisclosure.Theratio 

ofsuchotherantagoniststoaparticularopioidagonistcanbereadilydeterminedwithoutundue 

experimentationbyoneskilledintheartwhodesirestoutilizeadifferentopioidreceptor 

antagonistthannaltrexoneandtheratioofopioidantagonisttoopioidagonistsisexemplified 

anddiscussedindetailherein.Thoseskilledintheartmaydeterminesuchratiosofother 

antagoniststoopioidagonistse.g.,byconductingthesameorsimilarclinicalstudiessetforthin 

theexamplesappendedherein.Thuscombinationsofopioidreceptorantagonists/opioidagonists 

whichareorallyintravenouslysublinguallyintramuscularlyorsubcutaneouslyadministeredin 

ratioswhichareequivalenttotheratioofe.g.,naltrexonetohydrocodonesetforthhereinare 

consideredtobewithinthescopeofthepresentdisclosureandwithinthescopeoftheappended 

claims.Forexampleincertainembodimentsofthedisclosurenaloxoneisutilizedastheopioid 

receptorantagonisttheamountofnaloxoneincludedinthedosageformbeinglargeenoughto 

provideanequiantagonisticeffectasnaltrexonewereincludedinthecombination.  

100881Insomeembodimentsnaloxone(e.g.,Narcan®)isadministeredorallyasaninjectable, 

naltrexoneormethylnaltrexone.  

[0089JInsomeembodimentstheCNSactiveagentisabenzodiazepine.Insome 

embodimentstheCNSactiveagentisabenzodiazepineselectedfromthegroupconsistingof 

1orazepamkionopincionozapamdiazepamalprazolamchlordiazepoxideclorazepate 

halazepamoxazepamprazepamandquazepamorapharmaceuticallyacceptablesaltthereof 

100901InsomeembodimentstheCNSactiveagentisanantihistamine.Insome 

embodimentstheCNSactiveagentisanantihistamineselectedformthegroupconsistingof 

cetirizinediphenhydraminefexofenadineloratadinedesloratadineclemastine, 

chiorpheniramine,1evocetirizinecyproheptadinecarbinoxamineemedastine, 

levocabastineorpharmaceuticallyacceptablesaltsthereof 

100911InsomeembodimentstheCNSactiveagentisketamineorapharmaceutically 

acceptablesaltthereof 
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100921InsomeembodimentstheCNSactiveagentisatropineorapharmaceutically 

acceptablesaltthereofInsomeembodimentstheCNSactiveagentisscopolamineora 

pharmaceuticallyacceptablesaltthereof 

MethodofTreatment 

100931Providedinthisdisclosureisamethodtotreatasubjectwithintoxicationbyadrugsof 

abuse.Inoneembodimentthedisclosureprovidesamethodoftreatingintoxicationbyadrugof 

abuseinasubjectthemethodcomprisingadministeringatherapeuticallyeffectiveamountofa 

sequesteringagentorapharmaceuticallyacceptablesaltthereofincombinationwitha 

therapeuticallyeffectiveamountofaCNSactiveagentorapharmaceuticallyacceptablesalt 

thereofwhereintheadministrationiseffecttotreattheintoxicationoroverdosebyatoxicagent, 

e.g.,adrugofabuseinasubjectinneedthereofInsomeembodimentstheCNSactiveagent 

andsequesteringagentareadministeredwithin0minutes,1minute,2minutes,3minutes,4 

minutes,5minutes,10minutes,15minutes,20minutes,25minutes,30minutes,35minutes,40 

minutes,45minutes,50minutes,55minutesor60minutes.Insomeembodimentsthe 

sequesteringagentisadministeredfirst.InsomeembodimentstheCNSactiveagentis 

administeredfirst.InsomeembodimentsthesequesteringagentandCNSactiveagentare 

administeredtogether.InsomeembodimentstheCNSactiveagentisadministeredfirst 

followedbythesequesteringagentwhichispreferablyadministeredlessthan5minutesafterthe 

CNSactiveagent(e.g.,simultaneously,30seconds,1minute,1.5minutes,2minutes,2.5 

minutes,3minutes,3.5minutes,4minutesor4.5minutes).  

100941Providedhereinisamethodoftreatirigintoxicationbyatoxicagente.g.,adrugofabuse, 

InsomeembodimentstheCNSactiveagentandsequesteringagentareadministeredwithin0 

minutes,1minute,2minutes,3minutes,4minutes,5minutes,1Ominutes,15minutes,20 

minutes,25minutes,30minutes,35minutes,40minutes,45minutes,50minutes,55minutesor 

60minutes.Insomeembodimentsthesequesteringagentisadministeredfirst.Insome 

embodimentstheCNSactiveagentisadministeredfirst.Insomeembodimentsthesequestering 

agentandCNSactiveagentareadministeredtogether.  

100951Providedhereinisamethodoftreatingintoxicationbyatoxicagente.g.,adrugofabuse 

comprisingadministeringatherapeuticallyeffectiveamountofaCNSactiveagenttotreatthe 

acuteeffectsofintoxicationbyadrugofabuseandatherapeuticallyeffectiveamountofthe 

sequesteringagenttobindandremovethedrugfromtheblood.InsomeembodimentstheCNS 

activeagentandsequesteringagentareadministeredwithin0minutes,1minute,2minutes,3 

minutes,4minutes,5minutes,10minutes,15minutes,20minutes,25minutes,30minutes,35 
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minutes,40minutes,45minutes,50minutes,55minutesor60minutes.Insomeembodiments, 

thesequesteringagentisadministeredfirst.InsomeembodimentstheCNSactiveagentis 

administeredfirst.InsomeembodimentsthesequesteringagentandCNSactiveagentare 

administeredtogether.  

100961Providedhereininsomeembodimentsisamethodoftreatingintoxicationbyadrugof 

abusewhereinthemethodcomprisesadministeringacompositioncomprisingaCNSactive 

agentandasequesteringagenttoasubjectinneedthereofwhereinthecompositionprevents 

narcotization.Insomeembodimentsthecompositionpreventsrenarcotizationmoreeffectively 

thanadministrationofaCNSactiveagentalone.  

100971InsomeembodimentsadditionaladministrationsofaCNSactiveagentcanbeprovided 

toalleviatethesymptomsofadrugoverdose.Inthecaseofopioidsdepressedheartrateand 

depressedrespirationratecanbeindicativeofanopioidoverdose.Inthesecasesaclinician 

wouldrecognizethesesymptomsandprescribeanadditionaldoseofnaloxoneuntilthe 

symptomshavestabilized.Inthecaseofstimulantdrugssuchasmethamphetamineassociated 

symptomsincludebutarenotlimitedtoelevatedheartrateelevatedrespirationandexcited 

delirium.  

100981Insomeembodimentsadditionaladministrationsofasequestrationagentcanbeprovided 

toalleviatethesymptomsofadrugoverdosedrugintoxicationorasymptomthereofInthe 

caseofopioidsdepressedheartrateanddepressedrespirationratecanbeindicativeofanopioid 

overdose.Inthesecasesaclinicianwouldrecognizethesesymptomsandprescribeanadditional 

doseofnaloxoneuntilthesymptomshavestabilized.Inthecaseofstimulantdrugssuchas 

elevatedrespirationandexciteddelirium.  

100991InsomeembodimentsafteradministrationofthesequesteringagentandtheCNSactive 

agentaclinicianmonitorsthesubjecttodetermineifanadditionaldoseofnaloxoneoraCNS 

activeagentisneededtorelivethesymptomsrelatedtoanoverdose.  

1101OOJInsomeembodimentsthemethodsandpharmaceuticalcompositionsofthedisclosure 
maybeadministeredtoasubjectbyanysuitablerouteforexampleparentallybyintravenous 

(i.v.)infusionbolusinjectionintramuscularlysubcutaneouslyintraperitoneallyorally, 
inhalationsubliriguallyor.  

101011U.S.AppNo.15/417,785(US2017/0137431),theentiredisclosureofwhichexceptfor 
anydefinitionsdisclaimersdisavowalsandinconsistenciesisincorporatedhereinbyreference, 
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providesexemplarycucurbiturilsandsequesteringagents.Insomeembodimentsthe 

sequesteringagentcanbeacucurbiturilapillarareneacyclodextrinoracalixarene.Insome 

embodimentsthesequesteringagentcanbeacyclicoracycliccucurbituril.Insome 

0 
0 

\\~OH 

0 
0 0 

0 0 0 

N N 

H 

0 N N N 
N N 

~N 

0 
0 

0 
o::::~::s 

II OH 

0 
0 

CompoundA 

embodimentsthesequesteringagentcomprisesthestructure: 

101021Insomeembodimentsthesequesteringagentorapharmaceuticallyacceptablesalt 

thereofisadminsteredatabout0.05mg/kgto500mg/kg.Insomeembodimentssequestering 

agentisadminsteredatabout0.05mg/kg- 50mg/kg,50 60mg/kg,50 70mg/kg,50- 80 

180mg/kg,50- 200mg/kg,50- 220mg/kg,50- 240mg/kg,50-260mg/kg,50-280mg/kg, 

50-300mg/kg,50-350mg/kg,50-400mg/kg,50-450mg/kg,50-500mg/kg,60-70mg/kg, 

60-80mg/kg,60-90mg/kg,60 100mg/kg,60-120mg/kg,60-140mg/kg,60-160mg/kg, 

60-180mg/kg,60-200mg/kg,60220mg/kg,60-240mg/kg,60-260mg/kg,60-280mg/kg, 

60-300mg/kg,60-350mg/kg,60-400mg/kg,60-450mg/kg,60-500mg/kg,80 90mg/kg, 

80- 100mg/kg,80- 120mg/kg,80- 140mg/kg,80 160mg/kg,80 180mg/kg,80 200 

mg/kg,80- 220mg/kg,80 240mg/kg,80 260mg/kg,80 280mg/kg,80 300mg/kg,80

350mg/kg,80-400mg/kg,80-450mg/kg,80-500mg/kg,100 120mg/kg,100- 130mg/kg, 

100 140mg/kg,100-150mg/kg,100 160mg/kg,100 180mg/kg,100-200mg/kg,100 

220mg/kg,100 240mg/kg,100-260mg/kg,100 280mg/kg,100 300mg/kg,100-350 

mg/kg,100 400mg/kg,100 450mg/kg,100- 500mg/kg,140 160mg/kg,140- 180 

mg/kg,140 200mg/kg,140 220mg/kg,140- 240mg/kg,140 260mg/kg,140- 280 

mg/kg,140 300mg/kg,140 350mg/kg,140- 400mg/kg,140 450mg/kg,140- 500 

-22

mg/kg,50- 90mg/kg,50 100mg/kg,50- 120mg/kg,50- 140mg/kg,50- 160mg/kg,50



WO20221165407 PCT/IiS2022/O14695 

mg/kg,160 200mg/kg,160 220mg/kg,160-240mg/kg,160 260mg/kg,160-280 

mg/kg,160 300mg/kg,160 350mg/kg,160-400mg/kg,160-450mg/kg,160 500 

mg/kg,180 200mg/kg,180 220mg/kg,180-240mg/kg,180 260mg/kg,180-280 

mg/kg,180 300mg/kg,180 350mg/kg,180-400mg/kg,180 450mg/kg,180-500 

mg/kg,200 220mg/kg,200-240mg/kg,200-260mg/kg,200-280mg/kg,200-300mg/kg, 

200-350mg/kg,200-400mg/kg,200-450mg/kg,200-500mg/kg,220-240mg/kg,220-260 

mg/kg,220-280mg/kg,220-300mg/kg,240-260mg/kg,240-280mg/kg,240-300mg/kg, 

240-350mg/kg,240-400mg/kg,240-450mg/kg,240-500mg/kg,260-280mg/kg,260-300 

mg/kg,280-300mg/kg,260-350mg/kg,260-400mg/kg,260-450mg/kg,260-500mg/kg, 

280-350mg/kg,280-400mg/kg,280-450mg/kgor280-500mg/kg.  

[0103JInsomeembodimentssequesteringagentorapharmaceuticallyacceptablesalttheroefis 

adminsteredataboutatleast0.05mg/kg,1mg/kg,5mg/kg,10mg/kg,20mg/kg,30mg/kg,40 

mg/kg,50mg/kg,60mg/kg,70mg/kg,80mg/kg,90mg/kg,100mg/kg,110mg/kg,120mg/kg, 

130mg/kg,140mg/kg,150mg/kg,160mg/kg,170mg/kg,180mg/kg,190mg/kg,200mg/kg, 

210mg/kg,220mg/kg,230mg/kg,240mg/kg,250mg/kg,260mg/kg,270mg/kg,280mg/kg, 

290mg/kg,300mg/kg,350mg/kg,400mg/kg,450mg/kgor500mg/kg.Insomeembodiments, 

CompoundAorapharmaceutialityacceptablesaltthereofisadministeredataboutlessthan50 

mg/kg,60mg/kg,70mg/kg,80mg/kg,90mg/kg,100mg/kg,110mg/kg,120mg/kg,130 

mg/kg,140mg/kg,150mg/kg,160mg/kg,170mg/kg,180mg/kg,190mg/kg,200mg/kg,210 

mg/kg,220mg/kg,230mg/kg,240mg/kg,250mg/kg,260mg/kg,270mg/kg,280mg/kg,290 

mg/kg,300mg/kg,350mg/kg,400mg/kg,450mg/kgor500mg/kg.  

101041Insomeembodimentsthesequesteringagentorapharmaceuticallyacceptablesalt 

about10mgabout15mgabout20mgabout25mgabout30mgabout35mgabout40mg, 

about45mgabout50mgabout55mgabout60mgabout65mgabout70mgabout75mg, 

about80mgabout85mgabout90mgabout95mgabout100mgabout100mgabout125 

mgabout150mgabout175mgabout200mgabout250mgabout300mgabout350mg, 

about400mgabout450mgabout500mgabout550mgabout600mgabout650mgabout 

700mgabout750mgabout800mgabout850mgabout900mgabout950mgabout1000 

mgabout1050mgabout1100mgabout1150mgabout1200mgabout1250mgabout1300 

mgabout1350mgabout1400mgabout1450mgabout1500mgabout1550mgabout1600 

mgabout1650mgabout1700mgabout1750mgabout1800mgabout1850mgabout1900 

mgabout1950mgorabout2000mg.  

101051InsomeembodimentstheCNSactiveagentisadministeredatabout0.1 1,000ag/kg.  

InsomeembodimentstheCNSactiveagentisadministeredatabout1 1,000gg/kg.Insome 

-23

thereofcanbeadminsteredatabout1mgabout2mgabout3mgabout4mgabout5mg,



WO20221165407 PCT/IiS2022/O14695 

embodimentstheCNSactiveagentisadministeredatabout1- 500ag/kg.Insome 

embodimentstheopioidantagonistisadminsteredatabout100 500gg/kg.Insome 

embodimentstheopioidantagonistisadministeredatabout100- 150gg/kg,100-200ag/kg, 

100-250pg/kg,100-250gg/kg,100 300gg/kg,100-350gg/kg,100-400ag/kg,100-450 

gg/kg,100 500gg/kgor100- 600ag/kg.InsomeembodimentstheCNSactiveagentis 

administeredataboutatleast100gg/kg,150gg/kg,200gg/kg,250gg/kg,300pg/kg, 

350ag/kgor400ag/kg,450gg/kg,500ag/kg,550gg/kg,600pg/kg,700gg/kg,800ag/kg, 

900gg/kgor1,000ag/kg.InsomeembodimentstheCNSactiveagentisadministeredatless 

thanaboutlOOgg/kg,150gg/kg,200ag/kg,250gg/kg,300pg/kg,350ag/kg,400ag/kg,450 

pg/kg,500ag/kg,550gg/kg,600pg/kg,700pg/kg,800ag/kg,900pg/kgor1,000pg/kg.  

101061InsomeembodimentstheCNSactiveagentcanbenaloxoneketaminepentazocine 

nalbuphinebuprenorphinediprenophinemethylnaltrexonenaltrexonenalmefenenaloxegol 

alvimopannaldemedineketaminebenzodiazepineanantihistamineorapharmaceutically 

acceptablesaltthereofInsomeembodimentstheCNSactiveagentcanbeanopioidreceptor 

antagonist.Insomeembodimentstheopioidreceptorantagonistisnaloxone.Insome 

embodimentstheCNSactiveagentisatropineorscopolamine.  

101071Thedisclosedembodimentscanbeformulatedforvariousroutesofadministration 

dependingupontheparticularcarrierandotheringredientsused.Forexamplethe 

pharmaceuticalcompositionscanbeinjectedintramuscularlysubcutaneouslyintradermallyor 

intravenously.Theycanalsobeadministeredviamucosasuchasintranasallyintravaginally, 

intrarectallyororally.Thecompoundsorcompositionscanalsobeadministeredtopically 

solutionspowderstabletsgelcapsetcarecontemplatedherein.  

110108JTreatmentofthedrugintoxicationoroverdosecancompriserepeatedadministrationof 

theCNSactiveagent.InsomeembodimentsadministrationoftheCNSactiveagentcan 

compriseatleast0,1,2,3,4or5dosesover8hours.Insomeembodimentsadministrationof 

theCNSactiveagentcancompriseabout0-5doses,0-4doses,0-3doses,0-2doses,0-1doses,1

5doses,1-4doses,1-3doses,1-2doses,2-3doses,2-4doses,2-5doses,3-4doses,3-5dosesor 

4-5dosesover8hours.InsomeembodimentstheadministrationoftheCNSactiveagentcan 

compriseatleast4mg,8mg,12mgor16mgover8hours.Insomeembodimentsthe 

administrationoftheCNSactiveagentcancomprise4 8mg,4-12,4-16mg,8-12mg,8-16 

mg,12-16mgover8hours.  

101091Insomeembodimentsthesubjectisamammal.Insomeembodimentsthesubjectisa 

non-humanprimate.Insomeembodimentsthesubjectisahuman.  
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ToxicAgentsandDrugsofAbuse 

101101Insomeembodimentsthepresentdisclosureprovidesmethodsoftreatingorpreventing 
intoxicationofoverdoseorasymptomsthereofresultingfromatoxicagent.Insome 

embodimentsthetoxicagentisadrugofabuse.Insomeembodimentsthetoxicagentis 

selectedfromthegroupconsistingofanopioidastimulantanerveagentanallergenanda 

metabolicallyordigestionderivedtoxicant.  
~9 

101111Thetermsubstanceusedisorder"asusedinthepresentapplicationreferstoanystages 
associatedwithadministrationofaddictiontoandwithdrawalfromasubstanceofabuse.This 

includescravingasubstanceadministeringthesubstanceandexperiencingeuphoria(ahigh), 

contentmentorrelaxation.Whenabstinentfromthesubstancethesubjectmayexperience 

irritabilityanxietysweatingnauseavomitingdiarrheafatiguetremorsheadacheinsomnia 

lossofconcentrationhallucinationsseizuresandincreasedcravings.Thesearealsoknownas 

withdrawalsymptoms.  

[0112JInsomeembodimentsthetoxicagentisanopioid.Insomeembodimentstheopioidcan 

beopiumfentanylcarfentanilhydrocodonecodeinemorphineoranycombinationthereof 

Overdoseofopioidscanberecognizedthroughtheappearanceofpinpointpupilslossof 

consciousnessdepressedheartrateanddifficultiesbreathing.Difficultybreathingresultsin 

loweroxygenlevels.Inadditionthiscanmanifestinasubjectasalowerrespirationrate 

comparedtoanindividualwhodoesnothaveaopioidoverdose.  

110113JInsomeembodimentsthetoxicagentisastimulant.Astimulantisasubstancethat 
S b 

raiseslevelsofphysiologicalornervousactivityinthebodywhichathighdoses~canleadto 
'if 

3 ctangerou~highbodytemperatu.re~irregularheartbeat.heartfailureseizures 2 ariddeath.In 
i a i.  

someembodimentsthestimulantcanbecaffeineRitalincocaineamphetaminescrystalmeth 

methamphetaminesphencyclidinecocaine,.::~,4-methylenedioxy-methamphetamine 

(MDMA),andthelike.Overdoseofstimulantscanberecognizedthroughtheappearanceof 
exciteddeliriumincreasedexcitedness, paranoiapsychosisandelevatedbloodpressure.In 

someembodimentsthesequestrationagentbindstothestimulantwithaKaofatleastabout1x 

i~3 M'',1xlO4 Mml, 1xlO5 Mml,1xlO6 Mml,1xi~7 M'~,1xio8ivy",or1x 

110114JInsomeembodimentsthetoxicagentisanerveagent.Anerveagentisasubstancethat 
inhibitscholinesteraseandaffectthenervoussystem.Examplesincludebutarenotlimitedto 

vxsarinsomantabunandorganophosphatepesticides.  

101151Insomeembodimentsthetoxicagentisametabolicallyanddigestion-derivedtoxicant.  
Ametabolicallyand/ordigestionderivedtoxicantisaCNSactivesubstanceproducedinexcess 

intheprocessofhumanmetabolicanddigestiveactivity.Examplesincludebutarenotlimitedto: 

theexcessofphenylalanineproducedintheraregeneticmetabolicdiseasePheriylketonuriaand 
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inhepaticencephalopathyaliverdysfunctiondisorderandtheexcessofcholesterolandfatty 

substancesproducedinNiemann-Pickdisease.  

110116JTreatmentofdrugintoxicationoroverdosecancompriseadministrationofaCNSactive 

agent(e.g.,opioidreceptorantagonist)torelieveoramelioratetherecurringsymptomsduetothe 

drugofabuse.Insomeembodimentstherecurringsymptomscanbeassociatedwith 

renarcotization.  

PolydrugAssociatedintoxicationbyaDrugofAbuse 

110117JInsomeembodimentstheintoxicationbyadrugofabusecaninvolveuseofmorethan 

onedrugalsoknownasapolydrug.Insomeembodimentsthepolydnigassociatedintoxication 

cancompriseanopioidandatleastoneotherdrug.Insomeembodimentsthepolydrug 

associatedintoxicationcancompriseapluralityofdrugsofabuse.Insomeembodimentsthe 

pluralityofdrugsofabusecompriseatleast1,atleast2,atleast3,atleast4,atleast5drugsof 

abuse.  

110118JThedrugsofabusecanbebutarenotlimitedtocaffeinealcoholcocaineanopioida 

stimulantfentanylketamineheroinamphetaminescrystalmethamphetamineCNSacting 

moleculesbenzodiazepineAdderallRitalinsleepingpillsMDMAoranycombination 

thereof 

BindingConstants 

110119JInsomeembodimentsthesequesteringagentisanacycliccucurbiturilsuchas 

CompoundA.Table1tabulatesexemplarybindingconstantsofCompoundAtotoxic 

compoundsusedinclinicalpractice.AswillbeapparentfromthevaluesinTable1,the 

presentfiguresanddescriptionthebindingaffinityforcompoundstargetedforreversalis 

high.  

101201Table1 Bindingconstants(Ka)forCompoundA 

CompoundA Ka(x106 
Corn ound ________________________ 

p __________________________ 
Carfentani1 2 

fentanyl 5 
furany1 
fentan l*** 3 
acet 1 fentan 1 5.7 
Remifentani1 0.03 
Methamphetamine 1.9 
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Am hetamine 

_____________________________ 

buprenorphine** 5.2 
naloxone*~ 0.23 
Brad kinin 0.001 
Histamine 0.001 
Diphenhydramine 0.004 

S 

Promethazine 0.003 
Dopamine 0.25 
Phenylalanine 0.009 
B me hrine 0.004 pp ____________ 
Atro me 0.05 

_____________________________ 

Sco olamine 0.02 
_____________________________ 

midazolam"~ 0.4 
diazepam~Ic <.001 

[0121JInsomeembodimentsthesequesteringagentisapillararene, representedbythe 

structureofCompoundBoranyderivativesthereofwhereinCompoundBcomprisesthe 

followingstructure: 

/ 
0 

-A 

U*"4 

A te, 
. // \$rtA~%Jht=I 

*\ ~ 9 

I 
I I 

*1 

~RO* Alp 

t~iEur ~-Y-w--r-Y-w--rYrrYrrYrrYrrYrrYrrYrrYrrYrrYrrYrrYrrYrrYrrY ~ 

whereinnis5-8,andR SOHorSONa.Insomeembodimentsnis6.  
3 3 

determinedby'HNN4RtitrationsbetweenCompoundBandavarietyofcompoundsused 

inclinicalpractice.AswillbeapparentfromthevaluesinTable2,thepresentfiguresand 

descriptionthebindingaffinityforcompoundstargetedforreversalishigh.  

[0123JTable2.Bindingconstants(1(a)forcompoundswithFormulaB 

CompoundB Ka 
Compound (x106 M') 
metham hetamine 8 p __________________________ 
fentan 1 citrate 60 
Remifentanil 0.8 
sufentanil citrate ~IC 40 
buprenornhine** 0.6 

ft_________________________________________________________ _________________________________________________________________________________________________ 

amphetamine 4 
**pH6.15 
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[0124JInsomeembodimentsthesequesteringagentisacycliccucurbiturilsuchas 

CompoundCoranyderivativesthereofwhereinCompoundCcomprisesthefollowing 

structureI.C 

. EtE~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E~E~E~ E-E~E~ *~ 

I U F.  

t 

L 

tt 

C> 
tU~ 

tt. U ~ 
b 

b 
b ~ 
b 
b ~ 

,-um 

~*\ 
.h t 

.4 U'SF. ~ 

V . F.  

V 
V 
he, 
he 

hehe'he '-mm.'.  
he F. 4 

he -.. I.  

.\m\ * ' 4.' 
*t I 4 ' 'N~m NIrtm  

. . . hmkim ~ 

4 F.. 4 

F.F.44 qt 
. UL+ 

*1** *ImL~, 

whereinnis5,6,7or8,e.g.,n7C 

[0125JTable3tabulatesexemplarybindingconstantsofCompoundCtotoxicagentsas 

determinedby'HNN4RtitrationsbetweenCompoundCandavarietyofcompoundsusedin 

clinicalpractice.AswillbeapparentfromthevaluesinTable3,thepresentfiguresand 

descriptionthebindingaffinityforcompoundstargetedforreversalishigh.  

[0126JTable3.Bindingconstants (1(a)forcompoundswithFormulaC 

CompoundC K1(x1061W 
Compound 1) 

metham hetamine 6 p _____________________________ 

fentan 1 citrate 10 
amphetamine 5 

Kits 

pharmaceuticalcomposition)ofthedisclosure(e.g., acompositionincludingasequestration 

agentandCNSactiveagent).Thekitscanincludeinstructionstoallowaclinician(e.g, a 

physicianornurse)toadministerthecompositioncontainedthereintoasubjecttotreatnarcotic 

intoxicationandassociatedsymptoms.  

[0128JIncertainembodimentsthekitsincludeapackageofasingle-dosepharmaceutical 

composition(s)containingatherapeuticallyeffectiveamountofthecompositioncomprisingthe 

sequestrationagentandCNSactiveagentofthedisclosure.Optionallyinstrumentsordevices 

necessaryforadministeringthepharmaceuticalcomposition(s)maybeincludedinthekits.For 

instanceakitofthisdisclosuremayprovideoneormorepre-filledsyringescontaininga 

therapeuticallyeffectiveamountofthecompositionofthedisclosure.Furthermorethekitsmay 

alsoincludeadditionalcomponentssuchasinstructionsregardingadministrationschedulesfora 

subjecthavingnarcoticintoxicationandassociatedsymptoms.  
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101291Insomeembodimentsthecompoundorcompositionscanbeprovidedinunitdosage 

forminasuitablecontainer.Thetermunitdosageformreferstoaphysicallydiscreteunit 

suitableasaunitarydosageforhumanoranimaluse.Eachunitdosageformmaycontaina 

predeterminedamountoftheinventivecompound(and/orotheractiveagents)inthecarrier 

calculatedtoproduceadesiredeffect.Inotherembodimentsthecompoundcanbeprovided 

separatefromthecarrier(e.g.,initsownvialampulesachetorothersuitablecontainer)foron

sitemixingbeforeadministrationtoasubject.Akitcomprisingthecompound(s)isalso 

disclosedherein.Thekitfurthercomprisesinstructionsforadministeringthecompoundtoa 

subject.Thecompound(s)canbeprovidedaspartofadosageunitalreadydispersedina 

pharmaceutically-acceptablecarrieroritcanbeprovidedseparatelyfromthecarrier.Thekitcan 

furthercompriseinstructionsforpreparingthecompoundsforadministrationtoasubject, 

includingforexampleinstructionsfordispersingthecompoundsinasuitablecarrier.  

101301InsomeembodimentsthesequestrationagentandtheCNSactiveagentcanbeinthe 

sameformulation.InsomeembodimentsthesequestrationandtheCNSactiveagentcanbein 

thedifferentformulations.  

101311Itwillbeappreciatedthattherapeuticandprophylacticmethodsdescribedhereinare 

applicabletohumansaswellasanysuitableanimalincludingwithoutlimitationdogscatsand 

otherpetsaswellasrodentsprimateshorsescattlepigsetc.Themethodscanbealsoapplied 

forclinicalresearchand/orstudy.  

PharmaceuticalCompositions 

101321Thecompositionofthisdisclosurecaninsomeembodimentsbeincludedin 

disclosuremayfurtherincludeapharmaceuticallyacceptablecarrierexcipientordiluent.  

[0133JTheterm"pharmaceuticalcompositionasusedhereinreferstoacompositioncontaining 

asequesteringagentandaCNSactiveagentdescribedhereinformulatedwithapharmaceutically 

acceptablecarrierandmanufacturedorsoldwiththeapprovalofagovernmentalregulatory 

agencyaspartofatherapeuticregimenforthetreatmentofdisorderinamammal.  

Pharmaceuticalcompositionscanbeformulatedforexamplefororaladministrationinunit 

dosageform(e.g., atabletcapsulecapletgelcaporsyrup);fortopicaladministration(e.g., asa 

creamgellotionorointment);forintravenousadministration(e.g., asasterilesolutionfreeof 

particulateemboliandinasolventsystemsuitableforintravenoususe);orinanyother 

formulationdescribedherein.  

101341Theterm"pharmaceuticallyacceptablecarrier"asusedhereinreferstoacarrierwhichis 

physiologicallyacceptabletoatreatedmammal(e.g.,ahuman)whileretainingthetherapeutic 
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propertiesoftheproteinwithwhichitisadministered.Oneexemplarypharmaceutically 

acceptablecarderisphysiologicalsaline.Otherphysiologicallyacceptablecarriersandtheir 

formulationsareknowntooneskilledintheartanddescribedforexampleinRemingtons 

PharmaceuticalSciences(1 8 ~ editionA.Gennaro,1990MackPublishingCompanyEaston 

PA),incorporatedhereinbyreference.  

101351PharmaceuticalcompositionscontainingsequesteringagentandaCNSactiveagentare, 

insomeembodimentspreparedassolutionsdispersionsinglycerolliquidpolyethyleneglycols, 

andanycombinationsthereofinoilsinsoliddosageformsasinhalabledosageformsas 

intranasaldosageformsasliposomalformulationsdosageformscomprisingnanoparticles, 

dosageformscomprisingmicroparticlespolymericdosageformsoranycombinationsthereof 

[0136JApharmaceuticallyacceptableexcipientisinsomeexamplesanexcipientdescribedin 

theHandbookofPharmaceuticalExcipientsAmericanPharmaceuticalAssociation(1986).Non

limitingexamplesofsuitableexcipientsincludeabufferingagentapreservativeastabilizera 

binderacompactionagentalubricantachelatoradispersionenhanceradisintegrationagent, 

aflavoringagentasweeteneracoloringagent.  

101371Insomeembodimentsanexcipientisabufferingagent.Non-limitingexamplesof 

suitablebufferingagentsincludesodiumcitratemagnesiumcarbonatemagnesiumbicarbonate, 

calciumcarbonateandcalciumbicarbonate.Asabufferingagentsodiumbicarbonate, 

potassiumbicarbonatemagnesiumhydroxidemagnesiumlactatemagnesiumgluconate, 

aluminumhydroxidesodiumcitratesodiumtartratesodiumacetatesodiumcarbonatesodium 

polyphosphatepotassiumpolyphosphatesodiumpyrophosphatepotassiumpyrophosphate, 

disodiumhydrogenphosphatedipotassiumhydrogenphosphatetrisodiumphosphate, 

tnpotassiumphosphatepotassiummetaphosphatemagnesiumoxidemagnesiumhydroxide 

magnesiumcarbonatemagnesiumsilicatecalciumacetatecalciumglycerophosphatecalcium 

chloridecalciumhydroxideandothercalciumsaltsorcombinationsthereofisusedinsome 

embodimentsinapharmaceuticalcompositionofthepresentdisclosure.  

101381Insomeembodimentsanexcipientcomprisesapreservative.Non-limitingexamplesof 

suitablepreservativesincludeantioxidantssuchasalpha-tocopherolandascorbateand 

antimicrobialssuchasparabenschlorobutanolandphenol.Insomeexamplesantioxidants 

furtherincludebutarenotlimitedtoEDTAcitricacidascorbicacidbutylatedhydroxytoluene 

(BHT),butylatedhydroxyanisole(BRA),sodiumsulfitep-aminobenzoicacidglutathione, 

propylgallatecysteinemethionineethanolandN-acetylcysteine.Insomeinstances 

preservativesincludevalidamycinATL-3,sodiumorthovanadatesodiumfluorideN-a-tosyl

Phe-chloromethylketoneN-a-tosyl-Lys-chloromethylketoneaprotininphenylmethylsulfonyl 

fluoridediisopropylfluorophosphatekinaseinhibitorphosphataseinhibitorcaspaseinhibitor, 
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granzymeinhibitorcelladhesioninhibitorcelldivisioninhibitorcellcycleinhibitor, lipid 

signalinginhibitorproteaseinhibitorreducingagentalkylatingagentantimicrobialagent, 

oxidaseinhibitororotherinhibitor.  

101391Insomeembodimentsapharmaceuticalcompositionasdescribedhereincomprisesa 

binderasanexcipient.Non-limitingexamplesofsuitablebindersincludestarchespregelatinized 

starchesgelatmpolyvinylpyrolidonecellulosemethylcellulosesodium 

carboxymethylcelluloseethylcellulosepolyacrylamidespolyvinyloxoazolidone, 

polyvinylalcoholsC12-C18fattyacidalcoholpolyethyleneglycolpolyolssaccharides, 

oligosaccharidesandcombinationsthereofThebindersusedinapharmaceuticalformulation 

areinsomeexamplesselectedfromstarchessuchaspotatostarchcornstarchwheatstarch4 

sugarssuchassucroseglucosedextroselactosemaltodextrinnaturalandsyntheticgums' 

gelatinecellulosederivativessuchasmicrocrystallinecellulosehydroxypropylcellulose, 

hydroxyethylcellulosehydroxypropylmethylcellulosecarboxymethylcellulosemethyl 

celluloseethyl , polyvinylpyrrolidone(povidone);polyethyleneglycol(PEG);waxes' 

calciumcarbonatecalciumphosphate'alcoholssuchassorbitol, xylitolmannitolandwateror 

anycombinationsthereof 

101401Insomeembodimentsapharmaceuticalcompositionasdescribedhereincomprisesa 

lubricantasanexcipient.Non-limitingexamplesofsuitablelubricantsincludemagnesium 

stearatecalciumstearatezincstearatehydrogenatedvegetableoilssterotexpolyoxyethylene 

monostearatetalcpolyethyleneglycolsodiumbenzoatesodiumlaurylsulfatemagnesium 

laurylsulfateandlightmineraloil.Thelubricantsthatareusedinapharmaceuticalformulation 

insomeembodimentsarebeselectedfrommetallicstearates(suchasmagnesiumstearate 

acids(suchasstearicacid),fattyalcoholsglycerylbehenatemineraloilparaffinshydrogenated 

vegetableoilsleucinepolyethyleneglycols(PEG),metalliclaurylsulphates(suchassodium 

laurylsulphatemagnesiumlaurylsulphate),sodiumchloridesodiumbenzoatesodiumacetate 

andtalcoracombinationthereof 

[0141JInsomeembodimentsapharmaceuticalformulationcomprisesadispersionenhanceras 

anexcipient.Non-limitingexamplesofsuitabledispersantsincludeinsomeexamplesstarch, 

alginicacidpolyvinylpyrrolidonesguargumkaolinbentonitepurifiedwoodcellulosesodium 

starchglycolateisoamorphoussilicateandmicrocrystallinecelluloseashighHLBemulsifier 

surfactants~ 

101421Insomeembodimentsapharmaceuticalcompositionasdescribedhereincomprisesa 

disintegrantasanexcipient.Insomeembodimentsadisintegrantisanon-effervescent 

disintegrant.Non-limitingexamplesofsuitablenon-effervescentdisintegrantsincludestarches 
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suchascornstarchpotatostarchpregelatinizedandmodifiedstarchesthereofsweeteners, 

clayssuchasbentonitemicro-crystallinecellulosealginatessodiumstarchglycolategums 

suchasagarguarlocustbeankarayapecitinandtragacanth.Insomeembodimentsa 

disintegrantisaneffervescentdisintegrant.Non-limitingexamplesofsuitableeffervescent 

disintegrantsincludesodiumbicarbonateincombinationwithcitricacidandsodiumbicarbonate 

incombinationwithtartaricacid.  

101431Insomeembodimentsanexcipientcomprisesaflavoringagent.Flavoringagents 

incorporatedintoanouterlayerareinsomeexampleschosenfromsyntheticflavoroilsand 
S 

flavonngaromaticsnaturaloils;extractsfromplantsleavesflowersandfruits;and 
combinationsthereofInsomeembodimentsaflavoringagentcanbeselectedfromthegroup 

consistingofcinnamonoilsoilofwintergreen;peppermintoilscloveroilhayoilaniseoiL 

eucalyptuwvanillacitrusoilsuchaslemonoilorangeoilgrapeandgrapefruitoiLandfruit 

essencesincludingapplepeachpearstrawberryraspberrycherryplumpineappleand 
S 

apncot.  

101441Insomeembodimentsanexcipientcomprisesasweetener.Non-limitingexamplesof 

suitablesweetenersincludeglucose(cornsyrup),dextroseinvertsugarfructoseandmixtures 

thereof(whennotusedasacarder);saccharinanditsvarioussaltssuchasasodiumsalt 

dipeptidesweetenerssuchasaspartamedihydrochalconecompoundsglycyrrhiziirStevia 

Rebaudiana(Stevioside);chloroderivativesofsucrosesuchassucraloseandsugaralcoholssuch 

assorbitolmannitolsylitolandthelike.  

101451Insomeinstancesapharmaceuticalcompositionasdescribedhereincomprisesacoloring 

agent.Non-limitingexamplesofsuitablecoloringagentsincludefooddrugandcosmeticcolors 

coloringagentscanbeusedasdyesortheircorrespondinglakes.  

[0146JInsomeinstancesapharmaceuticalcompositionasdescribedhereincomprisesa 

chelator.Insomecasesachelatorisafungicidalchelator.Examplesincludebutarenotlimited 

to:ethylenedianPne-NNN',N'-tetraaceticacid(EDTA);adisodiumtrisodiumtetrasodium 

dipotassiumtripotassiumdilithiumanddiammoniumsaltofEDTAabariumcalciumcobalt 

copperdysprosiumeuropium, ironindiumlanthanummagnesiummanganesenickel, 

samanurnstrontiumorzincchelateofEDTAtrans-1,2-diaminocyclohexane-NNN, 

tetraaceticacidmonohydrateNN-bis(2-hydroxyethyl)glycine, 1,3-diamino-2-hydroxypropane

NNN,,N'-tetraaceticacids1,3-diaminopropane-NNN',N'-tetraaceticacidethylenediamine

NN'-diaceticacid~ethylenediamine-NN'-dipropioriicaciddihydrochloride~ethylenediamine

NN'-bis(methylenephosphonicacid)hemihydrate. N-(2-hydroxyethyl)ethylenediamine

NNN'-triaceticacidsethylenediamine-NNNN'-tetrakis(methylenephosponicacid);0,0'
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bis(2-aminoethyl)ethyleneglycol-NNN,,N'-tetraaceticaci&NN-bis(2

hydroxybenzyl)ethylenediamine-NN-diaceticacid' 1,6-hexamethylenediamine-NNN',N'

tetraacetiCacidN-(2-hydroxyethyl)iminodiaceticacidiminodiaceticacid' 1,2-diaminopropane

NNNN'-tetraaceticacidnitrilotriaceticaci&nitrilotripropionicaci&thetrisodiumsaltof 

nitrilotris(methylenephosphoricacid);7,19,30-trioxa-1,4,10,13,16,22,27,33

octaazabicyclo[11,11,11]pentatriacontanehexahydrobromideortriethylenetetramine

NNN, ¾~ N-hexaaceticacid.  

[0147JAlsocontemplatedarecombinationproductsthatincludeansequesteringagentand 

opioidantagonistasdisclosedhereinandoneormoreotherantimicrobialorantifungalagents, 

forexamplepolyenessuchasamphotericinBamphotericinBlipidcomplex(AI3CD),liposomal 
S 

amphotericinB(L-AMIB),andliposomalnystatinazolesandtnazolessuchasvoriconazole, 

fluconazoleketoconazoleitraconazolepozaconazoleandthe , glucansynthaseinhibitors 

suchascaspofunginmicafungin(FK463),andV-echinocandin(LY303366);griseofulviw 

allylaminessuchasterbinafineflucytosineorotherantifungalagentsincludingthosedescribed 

herein.Inadditionitiscontemplatedthatapeptidecanbecombinedwithtopicalantifungal 

agentssuchasciclopiroxolaminehaloprogintolnaftateundecylenatetopicalnysatin 

amorolfinebutenafinenaftifineterbinafineandothertopicalagents.Insomeinstancesa 

pharmaceuticalcompositioncomprisesanadditionalagent.Insomecasesanadditionalagentis 

presentinatherapeuticallyeffectiveamountinapharmaceuticalcomposition.  

101481Underordinaryconditionsofstorageandusethepharmaceuticalcompositionsas 

describedhereincompriseapreservativetopreventthegrowthofmicroorganisms.Incertain 

examplesthepharmaceuticalcompositionsasdescribedhereindonotcompriseapreservative.  

dispersionsandsterilepowdersfortheextemporaneouspreparationofsterileinjectablesolutions 

ordispersions.Thepharmaceuticalcompositionscompriseacarrierwhichisasolventora 

dispersionmediumcontainingforexamplewaterethanolpolyol(e.g.,glycerolpropylene 

glycolandliquidpolyethyleneglycolandthelike),and/orvegetableoilsoranycombinations 

thereofProperfluidityismaintainedforexamplebytheuseofacoatingsuchaslecithinby 

themaintenanceoftherequiredparticlesizeinthecaseofdispersionandbytheuseof 

surfactants.Thepreventionoftheactionofmicroorganismsisbroughtaboutbyvarious 

antibacterialandantifungalagentsforexampleparabenschlorobutanolphenolsorbicacid 

thimerosalandthelike.Inmanycasesisotonicagentsareincludedforexamplesugarsor 

sodiumchloride.Prolongedabsorptionoftheinjectablecompositionscanbebroughtaboutby 

theuseinthecompositionsofagentsdelayingabsorptionforexamplealuminummonostearate 

andgelatin.  
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101491Forparenteraladministrationinanaqueoussolutionforexampletheliquiddosageform 

issuitablybufferedifnecessaryandtheliquiddiluentrenderedisotonicwithsufficientsalineor 
S 

glucose.Theliquiddosageformsareespeciallysuitableforintravenousintramuscular, 
subcutaneousandintraperitonealadministration.Inthisconnectionsterileaqueousmediathat 

canbeemployedwillbeknowntothoseofskillintheartinlightofthepresentdisclosure.For 

exampleonedosageisdissolvedincertaincasesinlmLto20mLofisotonicNaClsolution 

andeitheraddedto100mLto1000mLofafluide.g.,sodium-bicarbonatebufferedsalineor 

injectedattheproposedsiteofinfusion.  

11015OJIncertainembodimentssterileinjectablesolutionsarepreparedbyincorporatinga 
immunotherapyagentintherequiredamountintheappropriatesolventwithvariousoftheother 

ingredientsenumeratedaboveasrequiredfollowedbyfilteredsterilization.Generally, 

dispersionsarepreparedbyincorporatingthevarioussterilizedactiveingredientsintoasterile 

vehiclewhichcontainsthebasicdispersionmediumandtherequiredotheringredientsfrom 

thoseenumeratedabove.Thecompositionsdisclosedhereinareinsomeinstancesformulatedin 

aneutralorsaltform.Pharmaceutically-acceptablesaltsincludeforexampletheacidaddition 

salts(formedwiththefreeaminogroupsoftheprotein)andwhichareformedwithinorganic 

acidssuchasforexamplehydrochloricorphosphoricacidsorsuchorganicacidsas S 

oxalictartaricmandelicandthelike.Saltsformedwiththefreecarboxylgroupsareinsome 

casesderivedfrominorganicbasessuchasforexamplesodiumpotassiumammonium 

calciumorferrichydroxidesandsuchorganicbasesasisopropylaminetrimethylamine, 

histidineprocaineandthelike.Uponformulationthepharmaceuticalcompositionsare 

administeredinsomeembodimentsinamannercompatiblewiththedosageformulationandin 

110151JIncertainembodimentsapharmaceuticalcompositionofthisdisclosurecomprisesan 
effectiveamountofasequesteringagentandaCNSactiveagentasdisclosedhereincombined 

withapharmaceuticallyacceptable S "Pharmaceuticallyacceptable" asusedherein 

includesanycarrierwhichdoesnotinterferewiththeeffectivenessofthebiologicalactivityof 

theactiveingredientsand/orthatisnottoxictothepatienttowhomitisadministered.Non
S 

limitingexamplesofsuitablepharmaceuticalcarriersincludephosphatebufferedsalinesolutions, 

wateremulsionssuchasoil/wateremulsionsvarioustypesofwettingagentsandsterile 

solutions.Additionalnon-limitingexamplesofpharmaceuticallycompatiblecarrierscaninclude 

gelsbioadsorbablematrixmaterialsimplantationelementscontainingtheimmunotherapeutic 

agentsoranyothersuitablevehicledeliveryordispensingmeansormaterial.Suchcarriersare 

formulatedforexamplebyconventionalmethodsandadministeredtothesubjectataneffective 

amount.  
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EXAMPLES00 

Example1:Assessmentofacombinationofnaloxoneandasequestrationagentforthe 

resolutionofnarcoticintoxicationandmitigationofrenarcotization 

101521Africangreenmonkeys(AGMsn8)wereexposedto15jig/kg(sc)carfentanil.  

Naloxone(355.12~tg/kgim)wasadministeredatlossofpostureor<10breathsperminute 

(bpm)followedimmediatelywithCompoundA(100or200mg/kgim).Aseconddoseof 

naloxone(355. 12ag/kgim)wasadministeredwithinapproximately3minutesifrespirationrate 

was<10bpmorrespirationqualitywasdeclining.  

[0153JTheaveragelatencytonaloxoneadministrationispresentedinthetablebelow.Initial 

treatmentwithCompoundA(100mg/kg)andnaloxonewassufficientin3/8(number 

responding/totalnumber)toattenuatecarfentanil-inducedrespiratorydepressionfortheduration 

oftheexperiment.Respiratoryratesattheendoftestingwerebetween15and20breathsper 

minute(bpm)forthreeAGMsthatdidnotrequireadditionalnaloxoneattheendoftesting.The 

remainingfiveAGMsrequiredasecondnaloxonedose).OneAGMremainedapileicafterthe 

initialdoseofnaloxoneandrequiredasecondnaloxonedosethatwasadministeredwithinthree 

minutesoftheinitialtreatment.Additionalnaloxonebeyondtheseconddosewasnotrequired.  

Theotherfourwereataxicwithshallowerraticbreathsofaboutorbelow12bpm.Incontrast, 

noneoftheAGMsadministered200mg/kgCompoundArequiredanadditionalnaloxonedoseat 

theendofthedayandrespiratoryratesattheendofthedayweremostlynormal(16-24bpm) 

withtheexceptionofoneAGMwithasteadyrateof14bpm.Inthe200mg/kggrouponlyone 

AGMfailedtorespondtotheinitialdoseofnaloxoneandwasadministeredanotherdose3 

Table 

LatencytoTreatment(minutes) 

Group Naloxone#/1 Naloxone#2 Naloxone#3 Naloxone#/4 

0mg/kg 12+6(6/6) 155+50(6/6) 278+104(4/6) 339(1/6) 

CompoundA 

100mg/kg 11+4(8/8) 250+4(5/8)* N/A(0/0) N/A(0/0) 

CompoundA 

200mg/kg 13+4(8/8) 14(1/8)* N/A(0/0) N/A(0/0) 

CompoundA 

*Oncstudysubjcctineachofthc100mg/kgand200mg/kggroupsrcquiredanadditionaldoscof 
naloxonewithin3minutesafterfailingtorespondtotheinitialtreatment.Inbothcasesfurthernaloxone 

-35

minuteslater.



WO20221165407 PCT/IiS2022/O14695 

Ircatmdntwasnotrcquircdforthedurationofthcexperiment.  

1101~~IIThemajorityofAGMs(6/8)administered100mg/kgCompoundAafterexposure 

consumedsomeorallofdailyenrichmentand/orbiscuitsbytheendoftheday.Theremaining 

AGMseachwasted390oofthedailybiscuitallotment.Biscuitwaste(220o)wasevidentinonly 

oneofeightAGMswhentreatedwith200mg/kgCompoundA.IncontrastmostAGMsexposed 

tocarfentanilandtreatedwithnaloxoneshowlittleifanyinterestinfood.Inapreviousstudy, 

fouroffivemaleAGMsexposedto15ag/kgcarfentanilandtreatedwithnaloxonewasted> 

oofallottedbiscuits.  

101551InasafetyassessmentbothCompoundAandthecombinationofCompoundAand 

naloxonewerewelltoleratedbyallstudysubjects.  

Example2:DoseDependentTreatmentusingCompoundAforfentanyl-induced 

respirationdepression 

101561Inthisstudy,30ratswereadministeredfentanylandadministeredCompoundA 

intramuscularlyapproximately12- 15minutesaftertheinitiationoffentanylinfusion.At12-15 

minutesminuteventilation(percentfrompre-fentanylbaseline)wassignificantlylowerthanthe 

baseline('Kp<0.001).IntheCompoundAtreatmentdosingschemeseachdosingschemewas 

providedsignificantimprovementinminuteventilationcomparedtotheprecedinglowerdoseof 

CompoundA(#:p<O.OOl)(FIG.2) 

Example3:EvaluationofCompoundATreatmentofCarfentanilandMethamphetamine 

101571Africangreenmonkeys(AGMs)areexposedto15ag/kg(se)carfentaniland 

methamphetamineandadministerednaloxoneandCompoundA.Forexamplenaloxorie(355.12 

~tg/kgim)isadministeredatlossofpostureor<10breathsperminute(bpm)andisfollowed 

immediatelywithCompoundA(100or200mg/kgim).Aseconddoseofnaloxone(355.12 

rig/kgim)isadministeredwithinapproximately3minutesifrespirationrateis<10bpmor 

respirationqualityisdeclining.  

101581ForexampleinitialtreatmentwithCompoundA(100mg/kgor200mg/kg)andnaloxone 

maybesufficienttoattenuatecarfentanil/methamphetamineinducedrespiratorydepression.If 

lossofpostureordepressedrespiratoryrateisobservedanotherdosenaloxoneisadministered.  

Ifnolossofpostureordepressedrespiratoryrateisobservedthennonaloxoneisadministered 

totheAGM.Inadditionlossofappetiteismonitoredtodetermineifappetitecanberestored 

aftertreatment.  
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Example4:DeterminationofrenalclearanceofCompoundAsequesteredcompounds 

101591TodeterminetheefficacyofCompoundAsequesteringofthetestedcompoundsleadto 

reductionofacompoundinthebloodstream.  

101601ForexampleAfricangreenmonkeys(AGMs)areexposedtoofdifferentopioids, 

stimulantsandnarcotics.Naloxone(355.12ag/kgim)isadministeredatlossofpostureor<10 

breathsperminute(bpm)followedimmediatelywithCompoundA(100or200mg/kgim).A 

seconddoseofnaloxone(355. 12ag/kgim)isadministeredwithinapproximately3minutesif 
S 

respirationratewas<10bpmorrespirationqualitywasdeclining.Dunngthecourseofthe 

treatmentandafterthetreatmenturineiscollectedandanalyzedtodetermineifanincreaseof 

CompoundA-boundcompoundsareexcreted.  

Example5:DoseDependentTreatmentusingcoformulationofCompoundAand 

naloxone 

[0161JSprague-Dawleyratswereadministered20ag/kgofcarfentanilviIVimmediately 

followedbyacoformulationofCompoundA(400mg/kg)andnaloxone(0.5mg/kg)viaPA 

injection.  

101621ThecoformulationofCompoundAandnaloxonewaspreparedbyweighingoutthe 

appropriateamountofnaloxoneandCompoundAanddissolvingin900oofthedesiredvolume 

ofwaterforinjection(WFJ).Vortexfor1minuteoruntilaclearsolutionisachieved.AdjustpH 

topH7-8ifnecessary.Q.s.tofinalvolumewithWFJ.  

101631ThecoformulationofCompoundAandnaloxonerapidlysequesteredthecarfentanilin 

coformulationcomparedtothelevelofcarfentanilintheratsreceivingthesalinecontrol.  

101641131G.3showstheurineconcentrationofcarfentanilat120minutesafteradministrationof 

carfentanil(IV,20pg/kg)followedimmediatelybyeithersalinecontrolorformulation(IM,400 

mg/kgCompoundAand0.5mg/kgnaloxone).Animalstreatedwiththeformulationdemonstratea 

~5-foldincreasedclearanceofcarfentanilintourineversussalinecontrol.Errorbarsindicate 

maximumandminimumvaluesforeachgroup.  

101651InadditionthecoformulationreversesLossofRightingReflex(LORR)in14minutes 

versus60minutesforsaline.Furtherthecoformulationrestoresrespirationin5mm.Table5 

belowshowsbreathsperminuteafter20ug/kgcarfentanilfollowedimmediatelybyformulation 

of400mg/kgCompoundAand0.5mg/kgnaloxone.  
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TableS 
Timeafter Breathsper Percent 

S S 

Coformulation minute Recovery 

(minutes) 

1 37 310o 

3 77 650o 

4 88 750o 

5 118 10000 

101661Breathsperminutewerecalculatedbasedonmanualcountingofchestcontractionsfrom 

highqualityvideosoftheratsafteradministrationoftheformulation.  

101671Itshouldbenotedthat0.5mg/kgnaloxoneconvertedtoHumanEquivalentDose(HED) 

is0.081mg/kgor5.6mgfor70kghuman.  

101681Carfentanilisasyntheticopioidapproximately10,000timesmorepotentthanmorphine 

and100timesmorepotentthan 9 Theestimatedlethaldoseoffentanylinhumansis2 

mg.Ashortcomingofopioidreceptorantagonistsisre-narcotizationafterinitialtreatment 

therebynecessitatingrepeatadministration.Long-standingadvisoriesfromCDCandother 

federalandstateauthoritieshavecautionedthatmultipledosesofnaloxonemayneedtobe 

administeredperoverdoseeventbecauseoffentanyl'sincreasedpotencyrelativetoother 

opioids.  

110169JThecombinationandmethodofthepresentdisclosureprovidestherapeuticallyeffective 

amountsofnaloxone(thanrequiredtotreatfentanylintoxication)andwithoutrequiringrepeated 

administrationofnaloxonetopreventre-narcotization.Thustheresultsdemonstratethat(1)a 

sequestrantdescribedherein(e.g.,CompoundA)wasabletorapidlysequesterandclearatoxic 

agent(e.g.,anopioidsuchasCarfentanil);andthat(2)aCNSactiveagent(e.g.,naloxone)was 

effectiveatbindingtotheopioidreceptoranddisplacingthetoxicagentwithouttheneedfor 

multipleadministrations.  

101701Thedatadescribedhereindemonstratesthatthedescribedmethodofadministering 

CompoundAandnaloxonewhenadministeredinasExample1orincoformulationasin 

Example5,rapidlyrestoresrespirationreversesLORRreducesthelevelofopioidinthe 
S S plasmaincreasestheclearanceofopioidintotheunneandreducesre-narcotization.Thisis 

effectiveacrossabroadrangeofCNSactiveagentsandabroadrangeofcoformulationratios.  

Example6:Co-FormulationofNaloxoneandCompoundA 
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101711SamplesofCompoundAandnaloxonewerepreparedinD 2 0withmolarratiosof,10 
9 

. 0.5:1,0.75:1,1:1,1:1.05,1:1.10,1:1.2,and1:1.35respectively.Analysisofthe1H~ 

spectraofthesesamples(FIG.4)showsthatCompoundAisbindingnaloxone.Firstlythe 

singletcorrespondingtothearomaticprotonsofCompoundAbecomesasymmetricalwhen 

naloxoneisadded(spectraCD).Additionallyseveralsignificantchemicalshiftchangesoccur.  

Thenaloxonesingletat85.09(spectrumB)isnotvisiblewhenCompoundAisadded(spectraC 

andD)andhaslikelyshiftedupfieldwhereitwouldbeobscuredbythewatersignal.Likewise 

thesignalsfromnaloxone'svinylprotons(&5.965XiS)areshiftedafteradditionofCompound 

eatingthatb~nd~nghasoccurred.Furtheraddition.ofCompOLIndA~afteraI:I.ratioof 
t p 

CompoundAtonaloxoneisreacheddoesnotsignificantlychangetheNMRspectraobtained, 
*which.indicatesthatnoS S S 8 

SI.~nificantchangeinthebindin.gcanbeobservedbeyonddii.spointusing 

'HN7M~R.  

EMBODIMENTS 

101721Embodiment1. Apharmaceuticalcompositionfortreatingintoxicationoverdoseor 

symptomsthereofduetouseofatleastonedrugofabuseinahumancomprising: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereof; 

ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereofand 

iii)apharmaceuticallyacceptableexcipient; 

whereinthesequestrationagentisselectedfromacyclicoracycliccucurbiturilor 

pillararene.  

leastonedrugofabuseorsymptomsthereofcomprising: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereofinanamount 

sufficienttosequestertheatleastonetoxicagent;and 

ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereof 

whereinthesequestrationagentisselectedfromacucurbiturilpillararenecyclodextrin 

orcalixarene.  

101741Embodiment3. Apharmaceuticalcompositionfortreatingintoxicationduetouseofat 

leastonedrugofabuseorsymptomsthereofcomprising: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereofinanamount 

sufficienttosequestertheatleastonetoxicagent;and 
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101731Embodiment2.Apharmaceuticalcompositionfortreatingintoxicationduetouseofat
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ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereof 

101751Embodiment4.Thepharmaceuticalcompositionofanyoneofembodiments1-3, 

whereinthesequestrationagentandCNSactiveagentareinthesameformulation.  

101761Embodiment5.Thepharmaceuticalcompositionofanyoneofembodiments1-3, 

whereinthesequestrationagentandCNSactiveagentareindifferentformulations.  

101771Embodiment6.Thepharmaceuticalcompositionofanyoneofembodiments1-5, 

whereintheCNSactiveagentisselectedformthegroupconsistingofnaloxonepentazocine, 

nalbuphinediprenorphinemethylnaltrexonenaloxegolalvimopannaltrexonenalmefene, 

buprenorphineorapharmaceuticallyacceptablesaltthereof 

101781Embodiment7.Thepharmaceuticalcompositionofembodiment6,whereintheCNS 

activeagentisnaloxone.  

101791Embodiment8.Thepharmaceuticalcompositionofembodiments1-7,whereinthe 

sequestrationagentisacyclicoracycliccucurbituril.  

[0180JEmbodiment9.Thepharmaceuticalcompositionofembodiment8,whereinthe 

cucurbiturilisCompoundAoranyderivativesthereofwhereinCompoundAcomprisesthe 

fol1owingstracture: 

0 
0 

0 
0 0 

0 0 0 

N NN. N 

H 

0 N N N 
N N 

~N 

0 
0 

0 

II~0H 
0 

0 

CompoundA 

101811Embodiment10.Thepharmaceuticalcompositionofembodiment9whereinthe 

CompoundAorapharmaceuticallyacceptablesaltthereofispresentatabout10mg/kgto300 

mg/kg.  
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101821Embodiment11. Thepharmaceuticalcompositionofembodiment7or8,wherein 

naloxoneorapharmaceuticallyacceptablesaltthereofispresentatabout100 400gg/kg.  

101831Embodiment12.Thepharmaceuticalcompositionofanyoneofembodiments1-9, 

whereinthesequestrationagentbindstoanopioidwithaKaofatleastabout1xio 5Mt~106 

NI~1 1x107 M1 ,or1xio8M' 
0 

101841Embodiment13.Thecompositionofanyoneofembodiments1-9whereinthe 

sequestrationagentbindstoastimulantwithaKaofatleastabout1x1o~M'1~106M',1x 

10~M4 ,orlxlO8 M4 

101851Embodiment14.Thepharmaceuticalcompositionofembodiment12,whereintheopioid 

isselectedagroupconsistingoffentanylfentanylanalogscarfentanilacetylfentanylalfentanil 

andanycombinationsthereof 

110186JEmbodiment15. Thepharmaceuticalcompositionofembodiment13, whereinthe 

stimulantisselectedfromthegroupconsistingofamphetaminesmethamphetamineRitalin 

phencyclidinecocaineMIDMAandanycombinationthereof 

101871Embodiment16.Amethodoftreatingasuspectedopioidoverdoseorsymptomthereofin 

ahumanthemethod 0 

comprising.  
administeringatherapeuticallyeffectiveamountofasequestrationagentco-administered 

withatherapeuticallyeffectiveamountofacentralnervoussystem(CNS)activeagentwherein 

theadministrationiseffectivetotreatthesuspectedopioidoverdoseinthehumaninneed 

thereof 

101881Embodiment17.Themethodofembodiment16whereintheopioidisselectedfroma 

groupconsistingoffentanylfentanylanalogscarfentanilheroinmorphineacetylfentanyl, 

[0189JEmbodiment18.Amethodoftreatinganintoxicationofadrugofabuseorsymptom 

thereofinahumanthemethodcomprising: 

co-administeringatherapeuticallyeffectiveamountofasequestrationagentwitha 

therapeuticallyeffectiveamountofacentralnervoussystem(CNS)activeagentwhereinthe 

administrationiseffectivetotreatthestimulantoverdoseorsymptomthereofinthehumanin 

needthereof 

110190JEmbodiment19.Themethodofembodiment18,whereinthestimulantisselectedfroma 

groupconsistingofamphetaminesmethamphetamineRitalincocainecaffeinphencyclidine, 

MDMAandanycombinationsthereof 

[0191JEmbodiment20.Amethodoftreatingasuspectedoverdoseorsymptomthereofina 

subjectcomprisingco-administeringatherapeuticallyeffectiveamountofasequestrationagent 

-41

alfentanilandanycombinationsthereof



WO20221165407 PCT/IiS2022/O14695 

withatherapeuticallyeffectiveamountofacentralnervoussystem(CNS)activeagentwherein 

thesubjecthasasuspectedoverdosefromapluralityofdrugsofabuse.  

101921Embodiment21. Themethodofembodiment20,whereinthepluralityofdrugscomprises 

atleast1,atleast2,atleast3,atleast4drugsofabuse.  

101931Embodiment22.Themethodofembodiment20-21whereinthedrugsofabuse 

comprisesanopioidorstimulant.  

101941Embodiment23. Themethodofembodiment22,whereintheopioidisselectedfroma 
S 

groupconsistingoffentanylcarfentanilfentanylanalogsfentanyldenvativesheroin 

morphineacetylfentanylalfentanilandanycombinationsthereotandwhereinthestimulantis 

selectedfromthegroupconsistingofamphetaminesmethamphetamineRitalinphencyclidine 

cocaineandMDMA.  

101951Embodiment24.Themethodofanyoneofembodiments16-23whereinthe 

sequestrationagentisadministeredbeforetheCNSactiveagent.  

[0196JEmbodiment25.Themethodofanyoneofembodiments16-23whereinthe 

sequestrationagentisadministeredaftertheCNSactiveagent.  

101971Embodiment26.Themethodofembodiment16-25whereintheCNSactiveagentis 

administeredlessthan5minutes,4minutes,3minutes,2minutesor1minuteafterthe 
S 

sequestrationagent.  

101981Embodiment27.Themethodofembodiment16-25whereinthesequestrationagentis 

administeredlessthan5minutes,4minutes,3minutes,2minutesor1minuteaftertheCNS 
S 

activeagent.  

101991Embodiment28.Themethodofanyoneofembodiments16-27,furthercomprising 

102001Embodiment29.Themethodofanyoneofembodiments16-28whereinthemethodis 

administeredintramuscularlyintranasallysublinguallybuccallyorintravenously.  

102011Embodiment30.Themethodofanyoneofembodiments16-29whereinthesubjectisa 

human.  

[0202JEmbodiment31. Themethodofembodiment30,furthercomprisingmonitoringthe 

subjecttodeterminewhethersubsequentadministrationofaCNSactiveagentisneeded.  
S 

102031Embodiment32.Themethodofembodiment31,whereinthemonitoringcompnses 

measuringthesubjectforabnormalheartraterespiratoryrateappetitecognitivecapacityorany 

combinationthereof 

102041Embodiment33. Themethodofembodiment32,furthercomprisingadministrationof 

naloxoneafterthemonitoring.  
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102051Embodiment34.Themethodofanyoneofembodiments1-33,whereinthemethod 

providesalleviationofanopioidoverdosestimulantoverdoseorasymptomthereof 

102061Embodiment35.Themethodofembodiment34,whereinalleviationofanopioid 

overdosestimulantoverdosecomprisesrestorationofnormalrespirationrate.  

102071Embodiment36.Themethodofembodiment35,whereinnormalrespirationrate 

comprisesatleastabout15to20breathsperminute.  

102081Embodiment37.Themethodofembodiment34,whereinthealleviationofnarcotic 

intoxicationcomprisesrestorationofappetite.  

102091Embodiment38.Themethodofembodiment34,whereinalleviationofnarcotic 

intoxicationpreventsrenarcotization.  

[0210JEmbodiment39.Themethodofanyoneofembodiments16-38whereinthe 

sequestrationagentorapharmaceuticallyacceptablesaltthereofisadministeredatabout10 

mg/kgto300mg/kg.  

[0211JEmbodiment40.Themethodofanyoneofembodiments16-39whereintheCNSactive 

agentorapharmaceuticallyacceptablesaltthereofisadministeredatabout100- 400ag/kg.  

110212JEmbodiment41, Themethodofanyoneofembodiments16-40whereinthe 

sequestrationagentcomprisesCompoundAoranyderivativethereof 

102131Embodiment42.Themethodofanyoneofembodiments16-41whereintheCNSactive 

agentcomprisesnaloxoneorapharmaceuticallyacceptablesaltthereof 

110214JEmbodiment43. Themethodofanyoneofembodiments16-42,furthercomprising 

administrationoftheCNSactiveagent.  

102151Embodiment44.Themethodofembodiment43,whereintheadministrationoftheCNS 

[0216JEmbodiment45.Themethodofembodiment43,whereintheadministrationoftheCNS 

activeagentcompriseat1eastabout4mg,8mg,12mgor16mgover8hours.  

102171Embodiment46.Akitcompromisingacompositionthecompositioncomprising: 

i)atherapeuticallyeffectiveamountofacentralnervoussystem(CNS)activeagent;and 

ii)atherapeuticallyeffectiveamountofasequestrationagent 

whereinthekitprovidesinstructionstoadministerthecompositiontoasubjectinneed 

thereof 

102181Embodiment47.Thekitofembodiment46,whereinthesequestrationagentandtheCNS 

activeagentareinthesameformulation.  

[0219JEmbodiment48.Thekitofembodiment[0217],whereinthesequestrationagentandthe 

CNSactiveagentareindifferentformulations.  
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102201Embodiment49.Thekitofanyoneofembodiments46-48whereinthesequestration 

agentorapharmaceuticallyacceptablesaltthereofisadministeredatabout10mg/kgto300 

mg/kgtothesubjectinneedthereof 

102211Embodiment50.Thekitofembodiment49,whereinthesequestrationagentisCompound 

Aoranyderivativethereof 

102221Embodiment51. Thekitofanyoneofembodiments46-48whereintheCNSactiveagent 

orapharmaceuticallyacceptablesaltthereofisadministeredatabout100 400gg/kgtoa 

subjectinneedthereof 

102231Embodiment52.Thekitofembodiment51,whereintheCNSactiveagentisnaloxone.  

[0224JEmbodiment53. Thekitofembodiment46,whereinthesubjectishuman.  

102251Embodiment54.Amethodoftreatingasuspectedopioidoverdoseinasubjectthe 

methodcomprisingco-administeringasequestrationagentwithacentralnervoussystem(CNS) 

activeagentwhereintheCNSactiveagentisadministeredlessthan5minutesafterthe 
S 

sequestrationagent.  

102261Embodiment55.Themethodofembodiment54,furthercomprisingadministrationofan 

CNSactiveagent.  

102271Embodiment56.Themethodofanyoneofembodiments54-55whereinthe 

sequestrationagentorapharmaceuticallyacceptablesaltthereofisadministeredatabout10 

mg/kgto300mg/kg.  

102281Embodiment57.Themethodofanyoneofembodiments54-56whereinCNSactive 

agentorapharmaceuticallyacceptablesaltthereofisadministeredatabout100- 400ag/kg.  

102291Embodiment58.Themethodofanyoneofembodiments54-57whereinthe 

102301Embodiment59.Themethodofanyoneofembodiments54-58whereintheCNSactive 

agentcompnsesnaloxoneorapharmaceuticallyacceptablesaltthereof 

102311Whilepreferredembodimentsofthepresentdisclosurehavebeenshownanddescribed 

hereinitwillbeobvioustothoseskilledintheartthatsuchembodimentsareprovidedbywayof 

exampleonly.Numerousvariationschangesandsubstitutionswillnowoccurtothoseskilledin 

theartwithoutdepartingfromthedisclosure.Itshouldbeunderstoodthatvariousalternativesto 

theembodimentsofthedisclosuredescribedhereinmaybeemployedinpracticingthe 

disclosure.Itisintendedthatthefollowingclaimsdefinethescopeofthedisclosureandthat 

methodsandstructureswithinthescopeoftheseclaimsandtheirequivalentsbecoveredthereby.  
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CLAIMS 

WHATISCLAIMEDIS: 

1. Acombinationforuseintreatingintoxicationoverdoseorasymptomthereofduetoat 

leastonetoxicagentinahumancomprising: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereofinanamount 

sufficienttosequestertheatleastonetoxicagentcand 

ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptable 

saltthereof 

whereinthesequestrationagentisacucurbiturilapillarareneacyclodextrinora 

calixareneand 

whereinthesequestrationagentandtheCNSactiveagentareadministered 
e 

simultaneouslyorsequentiallylessthanabout5minutesapart.  

2. Acombinationforuseintreatingintoxicationoverdoseorasymptomthereofduetoat 

leastonetoxicagentselectedfromthegroupconsistingofastimulantanerveagent, 

anallergenandametabolicallyordigestionderivedtoxicantinahumancomprising: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereofinanamount 

sufficienttosequestertheatleastonetoxicagentand 

ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptable 

saltthereof 

whereinthesequestrationagentisacucurbiturilapillarareneacyclodextrinora 

3. Acombinationforuseintreatingasuspectedoverdoseorsymptomthereofinasubject 

comprising: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereofinanamount 

sufficienttosequesteratleastonetoxicagent;and 

ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereof 

whereinthesequestrationagentisacucurbiturilapillarareneacyclodextrinora 

calixareneand 

whereinthesubjecthasasuspectedoverdosefromapluralityoftoxicagents.  

4. Thecombinationforuseaccordingtoclaim3whereinthepluralityoftoxicagents 

comprisesatleast1,atleast2atleast3,oratleast4toxicagents.  

5. Thecombinationforuseaccordingtoanyoneofclaims2-4,whereinthesequestration 

agentandtheCNSactiveagentareadministeredsimultaneouslyorsequentiallyless 
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thanabout5minutesapart.  

6. Thecombinationforuseaccordingtoanyoneofclaim1-5whereinthesequestration 

agentandCNSactiveagentareinthesamepharmaceuticalcomposition.  

7. Thecombinationforuseaccordingtoanyoneofclaims1-5,whereinthesequestration 

agentandCNSactiveagentareindifferentpharmaceuticalcompositions.  

8. Thecombinationforuseaccordingtoanyoneofclaims1-7,whereinthesequestration 

agentandCNSactiveagentareadministeredsimultaneously.  

9. Thecombinationforuseaccordingtoanyoneofclaims1-5or7,whereinthe 

sequestrationagentandCNSactiveagentareadministeredsequentially.  

10.Thecombinationforuseaccordingtoclaim9,whereintheCNSactiveagentis 

administeredfirst.  

11.Thecombinationforuseaccordingtoclaim10,whereinthesequestrationagentis 

administeredlessthanabout4minutesabout3minutesabout2minutesorabout1 

minuteaftertheCNSactiveagent.  

12.Thecombinationforuseaccordingtoclaim9,whereinthesequestrationagentis 

administeredfirst.  

13.Thecombinationforuseaccordingtoclaim12,whereintheCNSactiveagentis 

administeredlessthanabout4minutesabout3minutesabout2minutesorabout1 

minuteafterthesequestrationagent.  

activeagentisanopioidreceptor S 

antagonist.  
15.Thecombinationforuseaccordingtoanyoneofclaimsclaim1-14,whereintheCNS 

activeagentisamuopioidreceptor S 

16.Thecombinationforuseaccordingtoanyoneofclaims1- 15whereintheCNSactive 

agentisselectedformthegroupconsistingofnaloxonepentazocinenalbuphine, 

diprenorphinemethylnaltrexonenaloxegol, alvimopannaltrexonenalmefeneand 

buprenorphineandpharmaceuticallyacceptablesaltsthereof 

17.Thecombinationforuseaccordingtoclaim16,whereintheCNSactiveagentis 

naloxone.  

18.Thecombinationforuseaccordingtoanyoneofclaims1- 13whereintheCNSactive 

agentisabenzodiazepine.  
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19.Thecombinationforuseaccordingtoclaim18,whereinthebenzodiazepineisselected 

fromthegroupconsistingoflorazepamkionopinclonozapamdiazepamaiprazolam 

chiordiazepoxideclorazepatehalazepamoxazepamprazepamandquazepamand 

pharmaceuticallyacceptablesaltsthereof 

20.Thecombinationforuseaccordingtoanyoneofclaims1- 13whereintheCNSactive 

agentisanantihistamine.  

21.Thecombinationforuseaccordingtoclaim20,whereintheantihistamineisselected 

fromthegroupconsistingofcetirizinediphenhydraminefexofenadineloratadine, 

desioratadineclemastinechiorpheniraminelevocetirizinecyproheptadine, 

carbinoxamineemedastineandlevocabastineandpharmaceuticallyacceptablesalts 

thereof 

22.Thecombinationforuseaccordingtoanyoneofclaims1- 13whereintheCNSactive 

agentisketamineorapharmaceuticallyacceptablesaltthereof 

23.Thecombinationforuseaccordingtoanyoneofclaims1- 13whereintheCNSactive 

agentisatropineorscopolamineorpharmaceuticallyacceptablesaltsthereof 

24.Thecombinationforuseaccordingtoanyoneofclaims1-23whereinthesequestration 

agentisanacycliccucurbituril.  

25.Thecombinationforuseaccordingtoanyoneofclaims1-23whereinthesequestration 

agentisacycliccucurbituril.  

agentisapillararene.  

27.Thecombinationforuseaccordingtoanyoneofclaims1-23whereinthesequestration 

agentisacyclodextrin.  

28.Thecombinationforuseaccordingtoanyoneofclaims1-23whereinthesequestration 

agentisacalixarene.  

29.Thecombinationforuseaccordingtoanyoneofclaims1-23whereinthe 

sequestrationagentisCompoundAoranyderivativesthereoforapharmaceutically 

acceptablesaltthereofwhereinCompoundAcomprisesthefollowingstructure: 
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30.Thecombinationforuseaccordingtoanyoneofclaims1-29,whereinthetoxicagentisa 

drugofabuse.  

31.Thecombinationforuseaccordingtoanyoneofclaims1and3-30,whereinthetoxicagent 

isanopioid.  

32.Thecombinationforuseaccordingtoclaim31whereinthesequestrationagentbindstothe 

opioidwithaKaofatleastabout1x10 3 M',1x1O4 M~1 ,1xlO5 MmtxlO6 Mmt1x1O7 M~ 
1 1x108 1!vP',orlxlO9 IN'P' 

33.Thecombinationforuseaccordingtoclaim31or32,whereintheopioidisselecteda 

S 

alfentanilheroinmorphineoxycodonecodeinehydrocodoneoxymorphoneandany 

pharmaceuticallyacceptablesaltsandanycombinationsthereof 

34.Thecombinationforuseaccordingtoanyoneofclaims1-30,whereinthetoxicagentis 

selectedfromthegroupconsistingofastimulantanerveagentanallergenanda 

metabolicallyordigestionderivedtoxicant.  

35.Thecombinationforuseaccordingtoclaim34whereinthetoxicagentisastimulant.  

36.Thecombinationforuseaccordingtoclaim35whereinthesequestrationagentbindstothe 

stimulantwithaKaofatleastabout1x10 3 M',1x10~M',1x10~kP',1x1O 6 Mt,1x 

10~M4 ,1xio8 M~1 ,or1xio9 Mint 

37.Thecombinationforuseaccordingtoclaim35or36,whereinthestimulantisselected 

fromthegroupconsistingofamphetaminesmethamphetamineRitalinphencyclidine 

cocainecaffeine,~,4-methylenedioxy-methamphetamine(MDMA),andany 
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pharmaceuticallyacceptablesaltsandanycombinationsthereof 

38.Thecombinationforuseaccordingtoanyoneofclaims1-37whereintheCNSactive 

agentbindstothetoxicagentwithaKaofatleastabout1x10 3 M'1x104 M',1xio5 

4-1 1x1 0 6~j-t 1xicFivu1,i~lo8 ivu1 ,or1x10~NIL?'C 

39.Thecombinationforuseaccordingtoanyoneofclaims1-38whereinthe 

sequestrationagentbindstotheCNSactiveagentwithaKaofatleastabout1xio 3M 
1 ~xlO4 Mml,1xlO 5 Mmt,1xlO 6 Mml,1xlOT Mml 1xlOsMmlor1x10~M" 

C 

40.Thecombinationforuseaccordingtoanyoneofclaims1-39whereinthe 

sequestrationagentisCompoundAorapharmaceuticallyacceptablesaltthereof, 

whereinCompoundAorthepharmaceuticallyacceptablesaltthereofisadministeredat 

about1mg/kgtoabout2,000mg/kg.  

41.Thecombinationforuseaccordingtoanyoneofclaims1-40whereintheCNSactive 

agentisnaloxoneorapharmaceuticallyacceptablesaltthereofwhereinthenaloxone 

orthepharmaceuticallyacceptablesaltthereofisadministeredatabout0.1toabout 

1,000pg/kg.  

42.Apharmaceuticalcompositioncomprising: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereofinanamount 

sufficienttosequesteratleastonetoxicagent 

ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereofand 

whereinthesequestrationagentisacucurbiturilapillarareneacyclodextrinora 

calixarene.  

43.Thepharmaceuticalcompositionaccordingtoclaim42,whereintheCNSactiveagent 

isanopioidreceptor tagonist.  
an 

44.Thepharmaceuticalcompositionaccordingtoclaim42or43whereintheCNSactive 

agentisamuopioidreceptorantagonist.  

45.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-44,whereintheCNS 

activeagentisselectedformthegroupconsistingofnaloxonepentazocinenalbuphine, 

diprenorphinemethylnaltrexonenaloxegol, alvimopannaltrexonenalmefene 

buprenorphineandapharmaceuticallyacceptablesaltthereof 

46.Thepharmaceuticalcompositionaccordingtoclaim42,whereintheCNSactiveagent 

isnaloxone.  
-49
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47.Thepharmaceuticalcompositionaccordingtoclaim42,whereintheCNSactiveagent 

isabenzodiazepine.  

48.Thepharmaceuticalcompositionaccordingtoclaim47,whereinthebenzodiazepineis 

selectedfromthegroupconsistingoflorazepamkionopinclonozapamdiazepam 

aiprazolamchiordiazepoxideclorazepatehalazepamoxazepamprazepamandquazepam 

andpharmaceuticallyacceptablesaltsthereof 

49.Thepharmaceuticalcompositionaccordingtoclaim42,whereintheCNSactiveagent 

isanantihistamine.  

50.Thepharmaceuticalcompositionaccordingtoclaim49,whereintheantihistamineis 

selectedfromthegroupconsistingofcetirizinediphenhydraminefexofenadine, 

loratadinedesioratadineciemastinechiorpheniramine,1evocetiiizinecyproheptadine, 

carbinoxamineemedastineandlevocabastineandpharmaceuticallyacceptablesalts 

thereof 

51.Thepharmaceuticalcompositionaccordingtoclaim42,whereintheCNSactiveagent 

isketamineorapharmaceuticallyacceptablesaltthereof 

52.Thepharmaceuticalcompositionaccordingtoclaim42,whereintheCNSactiveagent 

isatropineorscopolamineorpharmaceuticallyacceptablesaltsthereof 

53.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-52whereinthe 

sequestrationagentisanacycliccucurbituril.  

sequestrationagentisacycliccucurbituril.  

55.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-52whereinthe 

sequestrationagentisapillararene.  

56.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-52whereinthe 

sequestrationagentisacyclodextrin.  

57.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-52whereinthe 

sequestrationagentisacalixarene.  

58.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-52whereinthe 
S 

sequestrationagentisCompoundAoranyderivativesthereoforapharmaceutically 

acceptablesaltthereofwhereinCompoundAcomprisesthefollowingstructure: 
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59.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-58whereinthe 

sequestrationagentbindstotheCNSactiveagentwithaKaofatleastabout1xio 3M 
1 ~xlO4 Mml,1xlo5 Mmt,1xlO6 Mml,1xlOT Mml 1xlOsMmlor1x10~M' 

C 

60.Thepharmaceuticalcompositionofanyoneofclaims42-59,whereintheCNSactive 

agentisnaloxoneorapharmaceuticallyacceptablesaltthereofwhereinthenaloxone 

orapharmaceuticallyacceptablesaltthereofispresentatabout obyweightto 

about200obyweight.  

61.Thepharmaceuticalcompositionofanyoneofclaims42-60,whereinthepharmaceutical 

intramedullaryintrathecal, intraperitonealintranasal, ophthalmicpulmonary, 

transmucosaltransdermalortopicaladministration.  

62.Thepharmaceuticalcompositionofanyoneofclaims42-61, whereinthepharmaceutical 

compositionisaliquiddosageform.  

63. Thepharmaceuticalcompositionofanyoneofclaims42-62,whereinthepharmaceutical 

compositionisasoliddosageform.  

64.Thepharmaceuticalcompositionaccordingtoanyoneofclaims42-63foruseSm 

treatingintoxicationoverdoseorasymptomthereofduetoatleastonetoxicagent.  

65.Thepharmaceuticalcompositionforuseaccordingtoclaim64,whereinthetoxicagent 

isadrugofabuse.  

66.Thepharmaceuticalcompositionforuseaccordingtoclaim64or65whereinthetoxic 

agentisanopioid.  
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67.Thepharmaceuticalcompositionforuseaccordingclaim66,whereinthesequestration 

agentbindstotheopioidwithaKaofatleastabout1x1o 3 Ixi'1~1o4 Mt1~1.o5 M',~ 

lO6 Mml,1xi~7 M'~,1xio8 ivy',i~ io9 M''.  

68.Thepharmaceuticalcompositionforuseaccordingtoclaims66or67,whereintheopioidis 

selectedagroupconsistingoffentanylfentanylanalogscarfentanilsufentanil 

acetylfentanylalfentanilheroinmorphineoxycodonecodeinehydrocodone, 

oxymorphoneandanypharmaceuticallyacceptablesaltsandanycombinations 

thereof 

69.Thepharmaceuticalcompositionforuseaccordingtoclaim64or65whereinthetoxic 

agentisselectedfromthegroupconsistingofastimulantanerveagentanallergenand 

ametabolicallyordigestionderivedtoxicant.  

70.Thepharmaceuticalcompositionforuseaccordingtoclaim69,whereinthetoxicagentisa 

stimulant.  

71.Thepharmaceuticalcompositionforuseaccordingtoclaim70,whereinthesequestration 

agentbindstothestimulantwithaKaofatleastabout1x10 3 M'1x104 1W',1x105 M' 

1x106 M4 ,1x10~M4 ,1x108M4 ,or1x10~M4 .  

72.Thepharmaceuticalcompositionforuseaccordingtoclaim70or71whereinthe 

stimulantisselectedfromthegroupconsistingofamphetaminesmethamphetamine 
e 

mtalinphencyclidinecocainecaffeine,3,4-methylenedioxy-methamphetamine 

(MDMA),andanypharmaceuticallyacceptablesaltsandanycombinationsthereof 

theCNSactiveagentbindstothetoxicagentwithaKaofatleastabout1x1o 3 M'1~ 

lO4 Mml,1xi~5 M'~,1xlO6 Mml,1xlOTMmt,1xlOsMmlor1x *1 

74.Amethodoftreatingintoxicationoverdoseorasymptomthereofduetoatleastone 
toxicagentinahumanthemethod S 

comprisingadministeringatherapeutically 

effectiveamountof: 

i) asequestrationagentorapharmaceuticallyacceptablesaltthereofinanamount 

sufficienttosequestertheatleastonetoxicagentand 

ii)acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereof 

whereinthesequestrationagentisacucurbiturilapillarareneacyclodextrinora 

calixareneand 
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73.Thepharmaceuticalcompositionforuseaccordingtoanyoneofclaims64-72,wherein
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whereinthesequestrationagentandtheCNSactiveagentareadministered 

simultaneouslyorsequentiallylessthanabout5minutesapart.  

75.Amethodoftreatinganintoxicationoverdoseorasymptomthereofduetoastimulant, 

anerveagentanallergenandametabolicallyordigestionderivedtoxicantina 

humanthemethodcomprising: 

co-administeringatherapeuticallyeffectiveamountofasequestrationagentora 

pharmaceuticallyacceptablesaltthereofwithatherapeuticallyeffectiveamountofa 

centralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereofwhereintheco-administrationiseffectivetotreatthestimulantnerveagent, 

allergenormetabolicallyanddigestionderivedtoxicantoverdoseorsymptomthereof 

inthehumaninneedthereof 

76.Amethodoftreatingasuspectedoverdoseorasymptomthereofinasubject 

comprisingcoadministeringatherapeuticallyeffectiveamountofasequestrationagent 

orapharmaceuticallyacceptablesaltthereofwithatherapeuticallyeffectiveamountof 

acentralnervoussystem(CNS)activeagentorapharmaceuticallyacceptablesalt 

thereofwhereinthesubjecthasasuspectedoverdosefromapluralityoftoxicagents.  

77.Themethodaccordingtoclaim76,whereinthepluralityoftoxicagentscomprisesat 

least1,atleast2,atleast3,atleast4toxicagents.  

78.Themethodaccordingtoanyoneofclaims75-77,whereinthesequestrationagentand 

theCNSactiveagentareadministeredsimultaneouslyorsequentiallylessthanabout5 
S 

79.Themethodaccordingtoanyoneofclaims74-78whereinthesequestrationagentand 

CNSactiveagentareadministeredinthesamepharmaceuticalcomposition.  

80.Themethodaccordingtoanyoneofclaims74-78whereinthesequestrationagentand 

CNSactiveagentareindifferentpharmaceuticalcompositions.  

81.Themethodaccordingtoanyoneofclaims74-80whereinthesequestrationagentand 

CNSactiveagentareadministeredsimultaneously.  

82.Themethodaccordingtoanyoneofclaims74-78or80,whereinthesequestration 

agentandCNSactiveagentareadministeredsequentially.  

83.Themethodaccordingtoclaim82,whereintheCNSactiveagentisadministeredfirst.  

84.Themethodaccordingtoclaim83,whereinthesequestrationagentisadministeredless 

thanabout4minutesabout3minutesabout2minutesorabout1minuteafterthe 

CNSactiveagent.  
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85.Themethodaccordingtoclaim82,whereinthesequestrationagentisadministered 

first.  

86.Themethodaccordingtoclaim85,whereintheCNSactiveagentisadministeredless 

thanabout4minutesabout3minutesabout2minutesorabout1minuteafterthe 
S 

sequestrationagent.  

87.Themethodaccordingtoclaimanyoneofclaims74-86,whereintheCNSactiveagent 

isanopioidreceptorantagonist.  

88.Themethodaccordingtoclaimanyoneofclaims74-87,whereintheCNSactiveagent 

isamuopioidreceptor tagonist.  
an 

89.Themethodaccordingtoclaimanyoneofclaims74-88,whereintheCNSactiveagent 

isselectedformthegroupconsistingofnaloxonepentazocinenalbuphine 

diprenorphinemethylnaltrexonenaloxegol, alvimopannaltrexonenalmefeneand 

buprenorphineandpharmaceuticallyacceptablesaltsthereof 

90.Themethodaccordingtoclaim89,whereintheCNSactiveagentisnaloxone.  

91.Themethodaccordingtoanyoneofclaims74-86whereintheCNSactiveagentisa 

benzodiazepine.  

92.Themethodaccordingtoclaim91, whereinthebenzodiazepineisselectedfromthe 

groupconsistingoflorazepamklonopinclonozapamdiazepamaiprazolam 

chiordiazepoxideclorazepatehalazepamoxazepamprazepamandquazepamand 

93.Themethodtoanyoneofclaims74-86,whereintheCNSactiveagentisan 

antihistamine.  

94.Themethodaccordingtoclaim93,whereintheantihistamineisselectedfromthe 

groupconsistingofcetirizinediphenhydraminefexofenadineloratadine, 

desloratadineclemastinechlorpheniraminelevocetirizinecyproheptadine, 

carbinoxamineemedastineandlevocabastineandpharmaceuticallyacceptablesalts 

thereof 

95.Themethodaccordingtoanyoneofclaims74-86whereintheCNSactiveagentis 

ketamineorapharmaceuticallyacceptablesaltthereof 

96.Themethodaccordingtoanyoneofclaims74-86whereintheCNSactiveagentis 

atropineorscopolamineorpharmaceuticallyacceptablesaltsthereof 

97.Themethodaccordingtoanyoneofclaim74-96,whereinthesequestrationagentisan 
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pharmaceuticallyacceptablesaltsthereof
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acyclic ri.  

98.Themethodaccordingtoanyoneofclaim74-96,whereinthesequestrationagentisa 

cycliccucurbituril.  

99.Themethodaccordingtoanyoneofclaim74-96,whereinthesequestrationagentisa 

pillararene.  

100. Themethodaccordingtoanyoneofclaim74-96whereinthesequestrationagentis 

acyclodextrin.  

101. Themethodaccordingtoanyoneofclaim74-96whereinthesequestrationagentis 

acalixarene.  

102. Themethodaccordingtoanyoneofclaims74-96,whereinthesequestrationagentis 

CompoundAoranyderivativesthereoforapharmaceuticallyacceptablesaltthereof, 

whereinCompoundAcomprisesthefollowingstructure.  

0 
0 

HO~// 

0 
0 0 

0 0 0 

N N~.. ~ N N N N 

H 

0 N N 
N N 0 

0 0 
0 

II OH 

0 
0 

CompoundA 

103. Themethodaccordingtoanyoneofclaims74-102whereinthetoxicagentisadrugof 

abuse.  

104. Themethodaccordingtoanyoneofclaims74and76-103whereinthetoxicagentisan 

opioid.  

105. Themethodaccordingtoclaim104,whereinthesequestrationagentbindstotheopioid 

withaKaofatleastabout1x10 3 M',1x104 M4 ,1x10~M4 ,~10615W',1~1O T M-',1~ 

108M4 ,orlxlO9 M4
9 

106. Themethodaccordingtoclaim104or105,whereintheopioidisselectedagroup 
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consistingoffentanyl, fentanylanalogscarfentanilsufentani1acetyifentanyl, 
S 

alfentanilheroinmorphineoxycodonecodeinehydrocodoneoxymorphoneandany 
pharmaceuticallyacceptablesaltsandanycombinationsthereof 

107. Themethodaccordingtoanyoneofclaims74-103,whereinthetoxicagentisselected 

fromthegroupconsistingofastimulantanerveagentanallergenandametabolically 

ordigestionderivedtoxicant.  

108. Themethodaccordingtoclaim107,whereinthetoxicagentisastimulant.  

109. Themethodaccordingtoclaim108,whereinthesequestrationagentbindstothe 

stimulantwithaKaofatleastabout1x10 3 M',1x10~1W',1x10~M',1xlO 6 kV,1x 

10~M4 ,1xio8 M~1 ,or1xio9 Mint 

110. Themethodaccordingtoclaim107or108whereinthestimulantisselectedfrom 

thegroupconsistingofamphetaminesmethamphetamineRitalinphencyclidine, 

cocainecaffeines,4-methylenedioxy-methamphetamine(MDMA),andany 

pharmaceuticallyacceptablesaltsandanycombinationsthereof 

111. Themethodaccordingtoanyoneofclaims74-110whereintheCNSactiveagent 

bindstothetoxicagentwithaKaofatleastabout1xio 3 1W',1~1O4 M~'1~105 M-t1 

x1O6 M4 ,lxlOT M4 ,1x1O8 M'orlxlO9 M'.  

112. Themethodaccordingtoanyoneofclaims74-110whereinthesequestrationagent 

bindstotheCNSactiveagentwithaKaofatleastabout1xio 31W',1~io41W',1~ 

IMP',1x106 1VPt,1x1O7 1!vP',1x1081!vP',or1x10~IMP'C 

isCompoundAorapharmaceuticallyacceptablesaltthereofwhereinCompoundAor 

apharmaceuticallyacceptablesaltthereofisadministeredatabout1mg/kgtoabout 

2,000mg/kg.  

114. Themethodaccordingtoanyoneofclaims74-110whereintheCNSactiveagent 
isnaloxoneora S 

pharmaceuticallyacceptablesaltthereofwhereinthenaloxoneora 

pharmaceuticallyacceptablesaltthereofisadministeredatabout0.1toabout1,OOO 

~tg/kg.  

115. Themethodaccordingtoanyoneofclaims74-114,whereintheadministrationis 

orallyintravenouslyintramuscularlysubcutaneouslyintramedullaryintrathecally, 

intraperitoneallyintranasal, ophthalmicpulmonarytransmucosal, transdermal, or 

topically.  

116. Themethodaccordingtoanyoneofclaims74-115whereinthesubjectisahuman.  
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113. Themethodaccordingtoanyoneofclaims74-110whereinthesequestrationagent
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117. Themethodaccordingtoclaim74-116,furthercomprisingmonitoringthesubjectto 

determinewhethersubsequentadministrationofaCNSactiveagentisneeded.  

118. Themethodaccordingtoclaim117whereinthemonitoringcomprisesmeasuring 

thesubjectforabnormalheartraterespiratoryrateappetitecognitivecapacityorany 

combinationthereof 

119. Themethodaccordingtoclaim118,furthercomprisingadministrationoftheCNS 

activeagentafterthemonitoring.  

120. Themethodaccordingtoanyoneofclaims74-119whereinthemethodprovides 

alleviationofannarcotic S 

121. Themethodaccordingtoclaim120whereinsaidnarcoticintoxicationcomprisesopioid 

overdosestimulantoverdose orasymptomthereof 

122. Themethodaccordingtoclaim120or121,whereinsaidalleviationcomprises 

restorationofnormalrespirationrate.  

123. Themethodaccordingtoclaim122whereinsaidnormalrespirationratecomprises 

atleastabout12to16breathsper S 

124. Themethodaccordingtoclaim120or121whereinsaidalleviationcomprises 

restorationof S 

appetite.  
125. Themethodaccordingtoclaim120whereinalleviationofnarcoticintoxication 

preventsrenarco~zation.  

secondadministrationoftheCNSactiveagent.  

127. Themethodaccordingtoclaim126whereintheatleastsecondadministrationofthe 

CNSactiveagent S 

comprisesatleastabout1,2,3,or4dosesover8hours.  
128. Themethodaccordingtoanyoneofclaims74-127,whereintheadministrationofthe 

CNSactiveagent compriseatleastabout0.4mg,2mg,4mg,8mg,10mg,12mgor 

16mgover8hours.  

129. Akitcomprisingacompositionthecompositioncomprising.  

i)atherapeuticallyeffectiveamountofacentralnervoussystem(CNS)activeagent 

orapharmaceuticallyacceptablesaltthereofand 

ii)atherapeuticallyeffectiveamountofasequestrationagentorapharmaceutically 

acceptablesaltthereofwhereinthetherapeuticallyeffectiveamountisanamount 

effectivetosequesteratleastonetoxicagent 
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126. Themethodaccordingtoanyoneofclaims74-125,furthercomprisingatleasta
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whereinthekitprovidesinstructionstoadministerthecompositiontoa 

subjectinneedthereof 

130. Thekitofclaim129,whereinthesequestrationagentandtheCNSactiveagentarein 

thesameformulation.  

131. Thekitofclaim129,whereinthesequestrationagentandtheCNSactiveagentarein 

different rm.  

132. Thekitofanyoneofclaims129-131,whereinthesequestrationagentor 

pharmaceuticallyacceptablesaltthereofisadministeredatabout1mg/kgtoabout2,000 

mg/kgtothesubjectinneedthereof 

133. Thekitofclaim132,whereinthesequestrationagentisCompoundAorany 

derivativethereof 

134. Thekitofanyoneofclaims129-131,whereintheCNSactiveagentor 

pharmaceuticallyacceptablesaltthereofisadministeredatabout0.1- 1,000pg/kgtoa 

subjectinneedthereof 
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135. Thekitofclaim134,whereintheCNSactiveagentisnaloxone.
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