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ANANALYTESENSORANDSHARPFORDELIVERINGATHERAPEUTICAGENT 

INCLOSEPROXIMITYTOANANALYTESENSORANDMETHODSTHEREFORE 
CROSS-REFERENCETORELATEDAPPLICATIONS 

ThisapplicationclaimsprioritytoU.S.ProvisionalApplicationNo.63/132,737, 

S filedDecember31, 2020,thecontentsofwhichisincorporatedhereinbyreferenceinits 
S 

entirety.  

FIELD 

Thesubjectmatterdescribedhereinrelatestocompositionsandmethodsfor 

10 deliveringatherapeuticagentincloseproximitytoanimplantedanalytesensor.  

BACKGROUND 

Thedetectionofvariousanalyteswithinanindividualcansometimesbevitalfor 

monitoringtheconditionoftheirhealthasdeviationsfromnormalanalytelevelscanbe 

15 indicativeofaphysiologicalcondition.Forexamplemonitoringglucoselevelscanenable 

people suffering from diabetestotake appropriate corrective action including 

administrationofmedicineorconsumptionofparticularfoodorbeverageproductsto 

avoidsignificantphysiologicalharm.Otheranalytescanbedesirabletomonitorforother 

physiologicalconditions.Incertaininstancesitcanbedesirabletomonitormorethan 

20 oneanalytetomonitormultiplephysiologicalconditionsparticularlyifapersonis 

sufferingfromcomorbidconditionsthatresultinsimultaneousdysregulationoftwoor 

Analytemonitoringinanindividualcantakeplaceperiodicallyorcontinuously 

overaperiodoftime.Periodicanalytemonitoringcantakeplacebywithdrawingasample 

25 ofbodilyfluidsuchasbloodorurineatsettimeintervalsandanalyzingexvito.Periodic, 

exvivoanalytemonitoringcanbesufficienttodeterminethephysiologicalconditionof 

manyindividuals.Howeverexvitoanalytemonitoringcanbeinconvenientorpainfulin 

someinstances.Moreoverthereisnowaytorecoverlostdataifananalytemeasurement 

isnotobtainedatanappropriatetime.Continuousanalytemonitoringcanbeconducted 

30 usingoneormoresensorsthatremainatleastpartiallyimplantedwithinatissueofan 

individualsuchasdermallysubcutaneouslyorintravenouslysothatanalysescanbe 

conductedinvivo.Implantedsensorscancollectanalytedataon-demandatasetschedule, 

orcontinuouslydependingonanindividual'sparticularhealthneedsand/orpreviously 

measuredanalytelevels.Analytemonitoringwithaninvitoimplantedsensorcanbea 

1 

moreanalytesincombinationwithoneanother.
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moredesirableapproachforindividualshavingsevereanalytedysregulationand/orrapidly 

fluctuatinganalytelevelsalthoughitcanalsobebeneficialforotherindividualsaswell.  

Howeverimplantablesensorscanbeplaguedbyshortlifespanswhenimplanted 

invivo.Forexampletheinvivolossofsensorfunctionseeninimplantablesensorsis 

S thoughttobeinlargeparttheresultofcertainresponsesincludingimmuneresponses, 

inflammationfibrosisandvesselregressionthatoccurinthetissuesurroundingimplanted 

sensors.Thesetissueresponsescanbetheresultoftissuetraumaarisingfromtheinsertion 

ofthesensorintotheskinandcanresultfromthetissuereactingtothesensorasaforeign 

body.Althoughthetissueresponseatsitesofsensorimplantationishistopathologically 

10 similartootherformsoftissueinflammationtheabilitytouseanti-inflammatoryagents 

(e.g.,glucocorticoidsandnonsteroidalanti-inflammatoryagents)tosuppresssensor
inducedtissuetraumadirectlyhasbeenlimited. Assuchthereisaneedintheartto 

e e 

developcompositionsofanti-inflammatoryagentsandmethodsofdeliveringsuch 

therapeuticcompositionsnearananalytesensor.  

15 

SISTMMARY 

Thepurposeandadvantagesofthedisclosedsubjectmatterwillbesetforthinand 

areapparentfromthedescriptionthatfollowsaswellaswillbelearnedbypracticeofthe 

disclosedsubjectmatter.Additionaladvantagesofthedisclosedsubjectmatterwillbe 

20 realizedandattainedbythedevicesparticularlypointedoutinthewrittendescriptionand 

claimshereofaswellasfromtheappendeddrawings.  

disclosedsubjectmatterasembodiedandbroadlydescribedthedisclosedsubjectmatter 

includesananalytesensorcomprisingatherapeuticagent.Forexamplebutnotbyway 

25 oflimitationananalytesensorofthepresentdisclosureincludes:(i)asensortail 

comprisingatleastafirstworking , (ii)anactiveareadisposeduponasurfaceof 

thefirstworkingelectrodefordetectingananalyte;(iii)amasstransportlimiting 

membranepermeabletotheanalytethatovercoatsatleasttheactiveareaand(iv)a 

therapeuticagent.Incertainembodimentstheanalyteisglucose.Incertainembodiments, 

30 thesensortailcanfurthercompriseacounter/referenceelectrode.  

Incertainembodimentsthetherapeuticagentisananti-inflammatoryagent.In 

certainembodimentstheanti-inflammatoryagentcanbeoneormoreoftriamcilolone, 

betamethasone, dexamethasone, dexamethasone acetate, dexamethasone sodium 

phosphate, hydrocortisone, prednisone methylprednisolone fludrocortisone, 

2 

Toachievetheseandotheradvantagesandinaccordancewiththepurposeofthe
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acetylsalicylicacidisobutyiphenyipropanoicacidoraderivativeorsaltformsthereofIn 

certainembodimentstheanti-inflammatoryagentisdexamethasoneoraderivativeora 

saltformthereof Incertainembodimentsthederivativeofdexamethasoneis 

dexamethasoneacetate. Incertainembodimentsthederivativeofdexamethasoneis 

S dexamethasonesodiumphosphate.  

Incertainembodimentstheanalytesensorcomprisesapolymercomposition 

compnsingthetherapeuticagentandatleastonepolymer.Incertainembodimentsthe 

therapeuticagentiscovalentlyboundtothepolymer. Incertainembodimentsthe 

therapeuticagentiscovalentlyboundtoapolymerviaahydrolyzablebonde.g.,anester 

10 bondanamidebondorahydrazone-basedbond.Incertainembodimentsthetherapeutic 

agentisnotcovalentlyboundtothepolymer.Incertainembodimentsthepolymercanbe 

apolyvinylpyridine-basedpolymerapolyvinylimidazoleapolyacrylateapolyurethane, 

apolyetherurethaneasiliconeoraderivativeoracombinationthereof Incertain 

embodimentsthepolymercanbepolyvinylpyridineacopolymerofvinylpyridineand 

15 styreneoraderivativethereofIncertainembodimentsthepolymercancompriseablock 

polymer.  

Incertainembodimentsthepolymercompositionisdisposeduponthe 

counter/referenceelectrode.  

Incertainembodimentsthetherapeuticagentiscovalentlyboundtoapolymerof 

20 themasstransportlimitingmembrane.  

Thepresentdisclosurefurtherprovidesdeliveringatherapeuticagentinclose 

canincludeprovidingananalytesensorasdisclosedhereinandimplantingtheanalyte 

sensorattheinvivolocation.  

25 Incertainembodimentsthemethodfor S 

delivenngatherapeuticagentinclose 
proximitytoananalytesensorataninvivolocationcaninclude:(i)providingasharp 

comprisingananalytesensorandatherapeuticreleasingcompositioncomprisinga 

therapeuticagent,(ii)penetratingatissueofasubjectwiththesham,(iii)insertingthe 

therapeuticreleasingcompositionandanalytesensorintothetissueofthesubjectand(iv) 

30 retractingthesharpfromthetissueofthesubject.Incertainembodimentstheanalyte 

sensorispositionedwithinachannelofthesharpandthetherapeuticreleasing 

compositionispositioneddistallytotheanalytesensorwithinthechannelofthesharp.  

Thepresentdisclosurefurtherprovidesasharpe.g., apre-loadedsharpfor 

deliveringatherapeuticreleasingcomposition.Incertainembodimentsthesharpincludes 

3 

proximitytoananalytesensorataninvitolocation.Incertainembodimentsthemethod
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ananalytesensorandatherapeuticreleasingcomposition.Incertainembodimentsthe 

analytesensorispositionedwithinachannelofthesharpandthetherapeuticreleasing 

compositionispositioneddistallytotheanalytesensorwithinthechannelofthesharp.  

Incertainembodimentsthetherapeuticagentpresentwithinthetherapeutic 

releasingcompositionisananti-inflammatoryagent.Incertainembodimentsthe e 

inflammatoryagentcanbetriamcilolonebetamethasonedexamethasonedexamethasone 

acetate dexamethasone sodium phosphate, hydrocortisone, prednisone, 

methylprednisolonefludrocortisoneacetylsalicylicacidisobutylphenylpropanoicacidor 

aderivativeorasaltformthereof Incertainembodimentsthetherapeuticreleasing 

10 compositioncanincludetwoormoretherapeuticagents.Incertainembodimentsthe S 

inflammatoryagentisdexamethasoneorderivativeorsaltformsthereof Incertain 
S 

embodimentstheanti-inflammatoryagentisdexamethasoneoradenvativeorasaltform 
thereof Incertainembodimentsthederivativeofdexamethasoneisdexamethasone 

acetate. Incertainembodimentsthederivativeofdexamethasoneisdexamethasone 

15 sodiumphosphate.  

Incertainembodimentsthetherapeuticreleasingcompositionfurtherincludesa 

polymer.Incertainembodimentsthepolymerisabioabsorbableand/orbiodegradable 

polymer.Incertainembodimentsthepolymerincludesoneormorehydrolyzablebonds, 

e.g., initsbackbone. Non-limitingexamplesofsuchpolymersincludespolyethylene 

20 glycol-basedpolymers.  

BR[EFDESCRIPTIONOFTHEDRAWINGS 

Thefollowingfiguresareincludedtoillustratecertainaspectsofthepresent 

25 disclosureandshouldnotbeviewedasexclusiveembodiments. Thesubjectmatter 

disclosediscapableofconsiderablemodificationsalterationscombinations and 

equivalentsinformandfunctionwithoutdepartingfromthescopeofthisdisclosure.  

FIG.lAisasystemoverviewofasensorapplicatorreaderdevicemonitoring 

systemnetworkandremotesystem.  

30 FIG.lBisadiagramillustratinganoperatingenvironmentofanexampleanalyte 

monitoringsystemforusewiththetechniquesdescribedherein.  

FIG.2Aisablockdiagramdepictinganexampleembodimentofareaderdevice.  

4 

Incertainembodimentstheanalytesensorisconfiguredtodetectglucose.
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FIG.2Bisablockdiagramillustratinganexampledatareceivingdevicefor 

communicatingwiththesensoraccordingtoexemplaryembodimentsofthedisclosed 

subjectmatter.  

FIGS.2Cand2Dareblockdiagramsdepictingexampleembodimentsofsensor 

S controldevices.  

FIG.2Eisablockdiagramillustratinganexampleanalytesensoraccordingto 

exemplaryembodimentsofthedisclosedsubjectmatter.  

FIG.3Aisaproximalperspectiveviewdepictinganexampleembodimentofa 
S 

userprepanngatrayforanassembly.  

10 FIG.3Bisasideviewdepictinganexampleembodimentofauserpreparingan 

applicatordeviceforanassembly.  

FIG.3Cisaproximalperspectiveviewdepictinganexampleembodimentofa 

userinsertinganapplicatordeviceintoatrayduringanassembly.  

FIG.3Disaproximalperspectiveviewdepictinganexampleembodimentofa 

15 userremovinganapplicatordevicefromatrayduringanassembly.  

FIG.3Eisaproximalperspectiveviewdepictinganexampleembodimentofa 

patientapplyingasensorusinganapplicatordevice.  

FIG.3Fisaproximalperspectiveviewdepictinganexampleembodimentofa 

patientwithanappliedsensorandausedapplicatordevice.  

20 FIG.4Aisasideviewdepictinganexampleembodimentofanapplicatordevice 

coupledwithacap.  

applicatordeviceandcapdecoupled.  

FIG.4Cisaperspectiveviewdepictinganexampleembodimentofadistalendof 

25 anapplicatordeviceandelectronicshousing.  

FIG.4Disatopperspectiveviewofanexemplaryapplicatordeviceinaccordance 

withthedisclosedsubjectmatter.  

FIG.4EisabottomperspectiveviewoftheapplicatordeviceofFIG.4D.  

FIG.4FisanexplodedviewoftheapplicatordeviceofFIG.4D.  

30 FIG.4GisasidecutawayviewoftheapplicatordeviceofFIG.4D.  

FIG.5isaproximalperspectiveviewdepictinganexampleembodimentofatray 

withsterilizationlidcoupled.  

FIG.6Aisaproximalperspectivecutawayviewdepictinganexampleembodiment 

ofatraywithsensordeliverycomponents.  

5 

FIG.4Bisasideperspectiveviewdepictinganexampleembodimentofan
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FIG.6Bisaproximalperspectiveviewdepictingsensordeliverycomponents.  

FIGS.7Aand7Bareisometricexplodedtopandbottomviewsrespectivelyofan 

exemplarysensorcontroldevice.  

FIG.8A-8Careassemblyandcross-sectionalviewsofanon-bodydeviceincluding 

S anintegratedconnectorforthesensorassembly.  

FIGS.9Aand9Baresideandcross-sectionalsideviewsrespectivelyofan 

exampleembodimentofthesensorapplicatorofFIG.lAwiththecapofFIG.2Ccoupled 

thereto.  

FIGS.1OAand1OBareisometricandsideviewsrespectivelyofanotherexample 

10 sensorcontroldevice.  

FIGS.1lA-iiCareprogressivecross-sectionalsideviewsshowingassemblyof 

thesensorapplicatorwiththesensorcontroldeviceofFIGS.1OA-1OB.  

FIGS.12A-12Careprogressivecross-sectionalsideviewsshowingassemblyand 

disassemblyofanexampleembodimentofthesensorapplicatorwiththesensorcontrol 

15 deviceofFlGS.bA-lOB.  

FIGS.13A-13Fillustratecross-sectionalviewsdepictinganexampleembodiment 

ofanapplicatorduringastageofdeployment.  

FIG.14isagraphdepictinganexampleofaninvitrosensitivityofananalyte 

sensor.  

20 FIG.15isadiagramillustratingexampleoperationalstatesofthesensoraccording 

toexemplaryembodimentsofthedisclosedsubjectmatter.  

the-airprogrammingofasensoraccordingtothedisclosedsubjectmatter.  

FIG.17isadiagramillustratinganexampledataflowforsecureexchangeofdata 

25 betweentwodevicesaccordingtothedisclosedsubjectmatter.  

FIGS.18A-18Cshowcross-sectionaldiagramsofanalytesensorsincludinga 

singleactivearea.  

FIGS, 19A-19Cshowcross-sectionaldiagramsofanalytesensorsincludingtwo 
e 

activeareas.  

30 FIG.20showsacross-sectionaldiagramsofanalytesensorsincludingtwoactive 

areas.  

FIGS, 21A-21Cshowperspectiveviewsofanalytesensorsincludingtwoactive 

areasuponseparateworkingelectrodes.  

FIG.22AprovidesanNMRspectrumofcompoundintermediate17.  

6 

FIG.16isadiagramillustratinganexampleoperationalanddataflowforover-



WO20221147512 PCTfLTS2O22/O11058 

FIG.22BprovidesanNMIRspectrumofcompound18.  

FIG.22CprovidesanHPLCofcompound18.  

FIG.22Dshowsexemplarydispensingofcompound18.  

FIG.23AshowsanexemplarytracingofaglucosesensorexhibitingLSA.  

S FIG.23Bshowsarepresentativeschematicofacounterelectrodeofasensortail 

thathasadexamethasoneacetate(DEXA)/TIMBnonconjugatedpolymericmatrix 

disposeduponthecounterelectrode.  

FIG.23Cshowsarepresentativeschematicsensortailofananalytesensor 
S 

comprisingcounterelectrodethathasaDEXA/TIMBnonconjugatedpolymericmatrix 

10 disposeduponthecounterelectrode.  
FIG.24showsthereleaseprofileofaDEXAITDVIBnon S 

conjugatedpolymeric 
S matrix.  

FIG.25showsthesensitivityofaglucosesensorcomprisingacounterelectrode 

coatedwithaDEXA/TIMBnonconjugatedpolymericmatrix.  

15 FIG.26A-26Cprovidesexemplarytracesofglucosesensorscomprisingacounter 
electrodecoatedwithorwithoutaDEXA/TIIMBnonconjugated S 

polymericmatrix.  

FIG.27providesexemplarytracesofaglucosesensorcomprisingacounter 

electrodecoatedwithaDEXA/TJMBnonconjugatedpolymericmatrixandexhibiting 

LSA.  

20 FIGS.28A-28BprovidesgraphsshowingtheLSAforcontrolsensorsandsensors 
S 

compnsingacounterelectrodecoatedwithaDEXA/TIMBnonconjugatedpolymeric 
S 

FIGS.29A-29BprovidesgraphsshowingtheESAforcontrolsensorsandsensors 
S 

comprisingacounterelectrodecoatedwithaDEXA/TIMBnonconjugatedpolymeric 

25 matrix.  

FIGS.30A-30Bprovidesexemplarytracesofglucosesensorscomprisingacounter 
electrodecoatedwithorwithoutaDEXA/TIIMBnonconjugated S 

polymericmatrix.  

FIG.31providesexemplarytracesofaglucosesensorcomprisingacounter 

electrodecoatedwithaDEXA/TJMBnonconjugatedpolymericmatrixandexhibiting 

30 LSA.  

FIG.32providesagraphshowingtheLSAforcontrolsensorsandsensors 
S 

comprisingacounterelectrodecoatedwithaDEXA/TIMBnonconjugatedpolymeric 
S 

matrix.  

7 

matrix.
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FIG.33providesagraphshowingtheLSAforcontrolsensorsandsensors 
S compnsingacounterelectrodecoatedwithaDEXA/TIMBnonconjugatedpolymeric 

S matrix.  

FIG.34providesagraphshowingthehydrolysisrateofdexamethasoneacetate 

S (DEXA)todexamethasoneinaDEXA/10Q5nonconjugatedpolymericmatrix.  

FIG.35showsthereleaseprofileofdexamethasoneinaDEXA/10Q5non 
S 

conjugatedpolymericmatrixcomparedtodexamethasoneinaDEXAITIMBnon 

conjugatedpolymericmatrix 

FIG.36providesexemplarydispensingstrategiesforaDEXA/10Q5non 

10 conjugatedpolymericmatrixonacounterelectrodeofasensortail.  

FIG.37showstheinvitrokineticanalysisofdexamethasoneinaDEXA/10Q5 

nonconjugatedpolymericmatrix.  

FIG.38providesagraphshowingtheLSAforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 

15 matrix.  

FIGS.39A-39BprovidesgraphsshowingtheESAforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 
S 

matrix.  

FIG.40providesagraphshowingtheLSAforcontrolsensorsandsensors 

20 comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 
S 

matrix.  

electrodecoatedwithorwithoutaDEXA/10Q5nonconjugatedpolymericmatrix.  

FIGS.41C-4lBprovidesexemplarytracesofglucosesensorscomprisingacounter 

25 electrodecoatedwithaDEXA/10Q5nonconjugatedpolymericmatrixandexhibiting 

LSA.  

FIG.42providesagraphshowingtheLSAforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 
S 

matrix.  

30 FIGS.43-46providesgraphsshowingtheMRDforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/1OQSnonconjugatedpolymeric 
S matrix.  

8 

FIGS.41A-4lBprovidesexemplarytracesofglucosesensorscomprisingacounter
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FIG.47providesagraphshowingtheESAforcontrolsensorsandsensors 

compnsingacounterelectrodecoatedwithaDEXA/1OQSnonconjugatedpolymeric 
S matrix.  

FIG.48providesagraphshowingtheLSAforcontrolsensorsandsensors 

S comprisingacounterelectrodecoatedwithaDEXA/1OQSnonconjugatedpolymeric 

matrixandinsertedinthearmofsubjects.  

FIG.49providesagraphshowingtheLSAforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 

matrixandinsertedinthearmorabdomenofsubjects.  

10 FIG.50providesacomparisonofthereductioninLSAforcontrolsensorsand 

sensorscomprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugated 

polymericmatrixinsertedintheabdomenofsubjects.  

FIGS.5lA-SlBprovidesgraphsshowingtheMIRDforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 

15 matrixinsertedinthearm(FIG.SlA)ortheabdomen(FIG.SiB).  

FIG.51CprovidesagraphshowingtheMIRDforcontrolsensorsinsertedinthe 

armortheabdomen.  

FIG.5iDprovidesagraphshowingtheMRDforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 

20 matrixinsertedinthearmortheabdomen.  

FIG.52providesagraphshowingtheLSAforcontrolsensorsandsensors 

matrixandinsertedinthearmofsubjects.  

FIG.53providesacomparisonofthereductioninLSAforcontrolsensorsand 

25 sensorscomprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugated 

polymericmatrixinsertedinthearmofsubjects.  

FIG.54providesagraphshowingtheESAforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric 

matrixinsertedinthearmortheabdomen.  

30 FIG.55providesrepresentativeimagesofanalytesensortailsincludingacounter 

electrodeuponwhichthePYP-dexamethasonepolymericconjugatewasdispensed.  

FIG.56showstheinvitrokineticanalysisofdexamethasonefromaPVP

dexamethasonepolymeric S 

conjugate.  

9 

comprisingacounterelectrodecoatedwithaDEXA/10Q5nonconjugatedpolymeric
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FIG.57showstheinvitrokineticanalysisofdexamethasonefromaPVP

dexamethasonepolymeric conjugatecoatedwithamembrane.  

FIG.58showsacomparisonoftheinvitroreleasekineticsofthethreetypeof 
S 

sensors(DEX-1:DEXA/TJMBnonconjugatedpolymencmatrixDEX-2:DEXA/10Q5 

S nonconjugatedpolymericmatrixandDEX-3:PYP-dexamethasonepolymericconjugate).  

FIG.59providesexemplarytracesofglucosesensorscomprisingacounter 

electrodecoatedwithorwithoutaPVP-dexamethasonepolymericconjugate.  

FIG.60providesagraphshowingtheLSAforcontrolsensorsandsensors 

comprisingacounterelectrodecoatedwithaPVP-dexamethasonepolymericconjugate 

10 andinsertedinthearmorabdomenofsubjects.  

FIG.61providesacomparisonofthereductioninLSAforcontrolsensorsand 

sensorscomprisingacounterelectrodecoatedwithaPVP-dexamethasonepolymeric 

conjugateinsertedintheabdomenorarmofsubjects.  

FIGS.62A-62BprovidesgraphsshowingtheMIRDforcontrolsensorsandsensors 

15 comprisingacounterelectrodecoatedwithaPVP-dexamethasonepolymericconjugate 

insertedinthearm(FIG.62A)ortheabdomen(FIG.62B).  

FIGS.63A-63Bshowcross-sectionaldiagramsofasharphavingachannelforthe 

loadingofatherapeuticreleasingcompositioninfrontofananalytesensoratthedistal 

endofthesharp.  

20 

DETAILEDDESCRIPTION 

physiologicalresponsesthatcannegativelyimpactsensorfunction. Forexample, 

inflammationorimmuneresponsesatsitesoftissuetraumainducedbytheanalytesensor 

25 anditsimplantationcanresultinalossofsensorfunctionalityandsensitivityinvivo.  

Toaddresstheforegoingneedsthepresentdisclosureprovidesanalytesensors 

thatincludeatherapeuticagentincorporatedintotheanalytesensorfortreatingthetissue 

surroundingtheimplantedanalytesensor.Forexamplebutnotbywayoflimitationthe 
S 

presentdisclosureprovidesanalytesensorsthatincludeatherapeuticagente 5 g., ananti

30 inflammatoryagentcovalentlybondedtoapolymermatrixwithintheanalytesensor.In 

certainembodimentsthetherapeuticagentcanbecovalentlybondedtoapolymermatrix 

viaahydrolyzablebondtoallowsustainedreleaseofthetherapeuticagentupon 

implantationoftheanalytesensorinvivo.Alternativelyoradditionallythetherapeutic 

agentcanbeincorporatedintothepolymermatrixwithoutcovalentbondformation.In 

10 

Asdescribedhereintheimplantationofananalytesensorcanresultinseveral
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certainembodimentsthetherapeuticagentcanbecovalentlybondedtoapolymermatrix 

viaahydrolyzablebondandthetherapeuticagentcanalsobeincorporatedintothe 

polymermatrixwithoutcovalentbondformation. Alternativelyoradditionallythe 

presentdisclosureprovidestherapeuticcompositionsthatcanbedeployednearananalyte 

S sensorinvivotoallowsustainedreleaseofatherapeuticagentoveranextendedperiodof 
S 

time.  

Incertainembodimentsthesustainedreleaseofatherapeuticagente.g., an S 

inflammatoryagentincloseproximitytoananalytesensorcanresultintheprevention 

and/orreductionofinflammationorimmuneresponsesinthetissuesurroundingthe 

10 implantationsite. Forexamplebutnotbywayoflimitationthepreventionand/or 

reductionofinflammationinthetissuesurroundingtheimplantationsitecanincreasethe 

lifespanoftheimplantedanalytesensor. Incertainembodimentspreventingand/or 

reducingtheimmuneresponsetotheanalytesensorcanincreasethelifespanofthe 

implantedanalytesensor.Forexamplebutnotbywayoflimitationthelifespanofan 

15 analytesensordisclosedhereincanbeincreasedbymorethanabout2daysbymorethan 

about3daysbymorethanabout4daysbymorethanabout5daysbymorethanabout 

6daysbymorethanabout7daysbymorethanabout8daysbymorethanabout9days, 

bymorethanabout10daysbymorethanabout11daysbymorethanabout12daysby 

morethanabout13daysbymorethanabout14daysbymorethanabout15daysby 

20 morethanabout16daysbymorethanabout17daysbymorethanabout18daysby 

morethanabout19daysorbymorethanabout20days.  

disclosedsubjectmatterisdividedintothefollowingsubsections: 

I, Definitions~ 

25 II. Analytesensors 

1. GeneralStructureofAnalyteSensorSystemw 

2. Enzyme 

3, PolymericBackbone 

4. RedoxMediators, 

30 5. MassTransportLimitingMembraneand 

6. InterferenceDomaiw 

III, TherapeuticCompositionsandDeliveryThereotand 

Iv. ExemplaryEmbodiments.  

11 

Forclaritybutnotbywayoflimitationthedetaileddescriptionofthepresently
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I. DEFINITIONS 

Thetermsusedinthisspecificationgenerallyhavetheirordinarymeaningsinthe 

artwithinthecontextofthisdisclosureandinthespecificcontextwhereeachtermis 

used. Certaintermsarediscussedbeloworelsewhereinthespecificationtoprovide 

S additionalguidancetothepractitionerindescribingthecompositionsandmethodsofthe 

presentdisclosureandhowtomakeandusethem.  

Asusedhereintheuseoftheword"aor"anwhenusedinconjunctionwiththe 

term comprising', Sintheclaimsand/orthespecificationcanmean one" butitisalso 

consistentwiththemeaningof"oneormore,""atleastoneand"oneormorethanone.  

10 Theterms comprise(s),""include(s),""having,""has,,, "can,,, "contain(s),"and 

variantsthereofasusedhereinareintendedtobeopen-endedtransitionalphrasesterms 

orwordsthatdonotprecludeadditionalactsorstructures.Thepresentdisclosurealso 

contemplatesotherembodimentscomprising," "consistingof'and"consistingessentially 

of" theembodimentsorelementspresentedhereinwhetherexplicitlysetforthornot.  

15 Theterm"about"orapproximately"meanswithinanacceptableerrorrangefor 

theparticularvalueasdeterminedbyoneofordinaryskillintheartwhichdependsinpart 

onhowthevalueismeasuredordeterminedi.e.,thelimitationsofthemeasurement 

system.Forexample,"about"canmeanwithin3ormorethan3standarddeviationsper 

thepracticeintheart.Alternativelyabout"canmeanarangeofupto200opreferably 

20 upto100omorepreferablyupto5~oandmorepreferablystillupto1~oofagivenvalue.  

Alternativelyparticularlywithrespecttobiologicalsystemsorprocessesthetermcan 

2-foldofavalue.  

Asusedherein"analytesensor" or"sensor canrefertoanydevicecapableof 

25 receivingsensorinformationfromauserincludingforpurposeofillustrationbutnot 

limitedtobodytemperaturesensorsbloodpressuresensorspulseorheart-ratesensors, 

glucoselevelsensorsanalytesensorsphysicalactivitysensorsbodymovementsensors, 

oranyothersensorsforcollectingphysicalorbiologicalinformation.Analytesmeasured 

bytheanalytesensorscanincludebywayofexampleandnotlimitationglutamate, 

30 glucose, ketones, lactate, oxygen, hemoglobinAlC, albumin alcohol, alkaline 

phosphatasealaninetransaminaseaspartateaminotransferasebilirubin bloodurea 

nitrogencalciumcarbondioxidechloridecreatininehematocritaspartateasparagine, 

magnesiumoxygenpHphosphoruspotassiumsodiumtotalproteinuricacidetc.  

12 

meanwithinanorderofmagnitudepreferablywithin5-foldandmorepreferablywithin
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Theterm"biologicalfluid" asusedhereinreferstoanybodilyfluidorbodilyfluid 

derivativeinwhichtheanalytecanbemeasured.Non-limitingexamplesofabiological 

fluidincludedermalfluid interstitialfluidplasmabloodlymphsynovialfluid, 

cerebrospinalfluidsalivabronchoalveolarlavageamnioticfluidsweattearsorthelike.  

S Incertainembodimentsthebiologicalfluidisdermalfluidorinterstitialfluid.Incertain 

embodimentsthebiologicalfluidisinterstitialfluid.  

Asusedhereinthetermredoxmediator"referstoanelectrontransferagentfor 

carryingelectronsbetweenananalyteorananalyte-reducedoranalyteoxidizedenzyme 

andanelectrodeeitherdirectlyorviaoneormoreadditionalelectrontransferagents.In 
10 certainembodimentsredoxmediatorsthatincludea S 

polymencbackbonecanalsobe 

referredtoasredoxpolymers.  

Theterm referenceelectrode"asusedhereincanrefertoeitherreference 

electrodesorelectrodesthatfunctionasbothareferenceandacounterelectrode.  

Similarlythetermcounterelectrode" asusedhereinreferstobothacounterelectrode 

15 andacounterelectrodethatalsofunctionsasareferenceelectrode. Incertain 

embodimentstheterm counter/referenceelectrode, asusedhereinreferstobotha 

counterelectrodeandacounterelectrodethatalsofunctionsasareferenceelectrode.  

Theterm"hydrolysis,"asusedhereinreferstoachemicalreactioninwhicha 

nucleophile, e.g.,waterbreaksoneormorechemicalbonds.  

20 Theterm"hydrolyzablebond asusedhereinreferstoachemicalbondthat 

undergoeshydrolysisinthepresenceofanucleophile. Non-limitingexamplesof 

nucleophileiswater.Forexamplebutnotbywayoflimitationthehydrolyzablebond 

undergoeshydrolysisinthepresenceofwaterinvivo.  

25 Thetermcovalentbond,"asusedhereinreferstoachemicalbondthatinvolves 

thesharingofelectronpairsbetweenatoms. Likewise, covalentlybound"refersto 

chemicalbindinginawaythatinvolvesthesharingofelectronpairsbetweenatoms.  

Thetermnon-covalent," asusedhereinreferstoachemicalinteractionthatdoes 

notinvolvethesharingofelectronsbutratherinvolvesmoredispersedvariationsof 

30 electromagneticinteractionsbetweenmoleculesorwithinamolecule.  

Theterma reactivegroup, asusedhereinreferstoafunctionalgroupofa 

moleculethatiscapableofreactingwithanothercompoundtocoupleatleastaportionof 

thatothercompoundtothemolecule.Non-limitingexamplesofreactivegroupsinclude 

carboxyactivatedestersulfonylhalide sulfonateesterisocyanateisothiocyanate, 

13 

hydrolyzablebondsincludeesterandamidebonds. Incertainembodimentsthe
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epoxideaziridinehalidealdehydeketoneamineacrylamidethiolacylazideacyl 

halidehydrazinehydroxylamine alkylhalideimidazolepyridinephenolalkyl 

sulfonatehalotriazineimidoestermaleimidehydrazidehydroxyandphoto-reactive 

azidoarylgroups.Activatedestersasusedhereinandunderstoodintheartincludebut 

S arenotlimitedtoestersofsuccinimidyl, e 

benzotnazolylorarylsubstitutedbyelectron
withdrawinggroupssuchassulfonitrocyanoorhalogroups;orcarboxylicacids 

activatedbycarbodiimides.  

Asusedhereintheterm multi-componentmembrane referstoamembrane 

comprisingtwoormoretypesofmembranepolymers.  

10 Asusedhereintheterm"single-componentmembrane referstoamembrane 

comprisingonetypeofmembranepolymer.  

Asusedhereinthetermpolyvinylpyridine-basedpolymerreferstoapolymer 

(e.g., acopolymer)thatcomprisespolyvinylpyridine(e.g., poly(2-vinylpyridine)or 

poly(4-vinylpyridine))oraderivativethereof 

15 

II.ANALYTESENSORS 

1. GeneralStructureofAnalyteSensorSystems 

Beforethepresentsubjectmatterisdescribedindetailitistobeunderstoodthat 

thisdisclosureisnotlimitedtotheparticularembodimentsdescribedassuchmayof 

20 courseva~.Itisalsotobeunderstoodthattheterminologyusedhereinisforthepurpose 

ofdescribingparticularembodimentsonlyandisnotintendedtobelimitingsincethe 

Thepublicationsdiscussedhereinareprovidedsolelyfortheirdisclosurepriorto 

thefilingdateofthepresentapplication.Nothinghereinistobeconstruedasanadmission 

25 thatthepresentdisclosureisnotentitledtoantedatesuchpublicationbyvirtueofprior 

disclosure.Furtherthedatesofpublicationprovidedmaybedifferentfromtheactual 

publicationdateswhichmayneedtobeindependentlyconfirmed.  

Generallyembodimentsofthepresentdisclosureincludesystemsdevicesand 

methodsfortheuseofanalytesensorinsertionapplicatorsforusewithinvivoanalyte 

30 monitoringsystems.Anapplicatorcanbeprovidedtotheuserinasterilepackagewith 

anelectronicshousingofthesensorcontroldevicecontainedtherein.Accordingtosome 

embodimentsastructureseparatefromtheapplicatorsuchasacontainercanalsobe 

providedtotheuserasasterilepackagewithasensormoduleandasharpmodule 

containedtherein.Theusercancouplethesensormoduletotheelectronicshousingand 

14 

scopeofthepresentdisclosurewillbelimitedonlybytheappendedclaims.
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cancouplethesharptotheapplicatorwithanassemblyprocessthatinvolvestheinsertion 

oftheapplicatorintothecontainerinaspecifiedmanner. Inotherembodimentsthe 

applicatorsensorcontroldevicesensormoduleandsharpmodulecanbeprovidedina 

singlepackage. Theapplicatorcanbeusedtopositionthesensorcontroldeviceona 

S humanbodywithasensorincontactwiththewearersbodilyfluid.Theembodiments 

providedhereinareimprovementstoreducethelikelihoodthatasensorisimproperly 

insertedordamagedorelicitsanadversephysiologicalresponse.Otherimprovements 

andadvantagesareprovidedaswell. Thevariousconfigurationsofthesedevicesare 

describedindetailbywayoftheembodimentswhichareonlyexamples.  

10 Furthermoremanyembodimentsincludeinvitoanalytesensorsstructurally 

configuredsothatatleastaportionofthesensorisorcanbepositionedinthebodyofa 

usertoobtaininformationaboutatleastoneanalyteofthebody. Itshouldbenoted, 

howeverthattheembodimentsdisclosedhereincanbeusedwithinvitoanalyte 

monitoringsystemsthatincorporateinvitrocapabilityaswellaspurelyinvitroorexvivo 

non-invasive.  
15 analytemonitoringsystemsincludingsystemsthatareentirely S 

Furthermoreforeachandeveryembodimentofamethoddisclosedherein 

systemsanddevicescapableofperformingeachofthoseembodimentsarecoveredwithin 

thescopeofthepresentdisclosure.Forexampleembodimentsofsensorcontroldevices 

aredisclosedandthesedevicescanhaveoneormoresensorsanalytemonitoringcircuits 

20 (e.g.,ananalogcircuit), S 

memones(e.g.,forstoringinstructions),powersources, 
communicationcircuitstransmittersreceiversprocessorsand/orcontrollers(e.g., for 

ofanyandallmethodsteps.Thesesensorcontroldeviceembodimentscanbeusedand 

canbecapableofusetoimplementthosestepsperformedbyasensorcontroldevicefrom 

25 anyandallofthemethodsdescribedherein.  

Furthermorethesystemsandmethodspresentedhereincanbeusedforoperations 

ofasensorusedinananalytemonitoringsystemsuchasbutnotlimitedtowellness, 

fitnessdietaryresearchinformationoranypurposesinvolvinganalytesensingovertime.  

Asusedherein analytesensor,, or"sensorcanrefertoanydevicecapableofreceiving 

30 sensorinformationfromauserincludingforpurposeofillustrationbutnotlimitedto, 

bodytemperaturesensorsbloodpressuresensorspulseorheart-ratesensorsglucoselevel 

sensorsanalytesensorsphysicalactivitysensorsbodymovementsensorsoranyother 

sensorsforcollectingphysicalorbiologicalinformation. Incertainembodimentsan 

analytesensorofthepresentdisclosurecanfurthermeasureanalytesincludingbutnot 

15 

executinginstructions)thatcanperformanyandallmethodstepsorfacilitatetheexecution
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limitedtoglucoseketoneslactateoxygenhemoglobinAlCalbuminalcoholalkaline 

phosphatasealaninetransaminaseaspartateaminotransferasebilinibin bloodurea 

nitrogencalciumcarbondioxidechloridecreatininehematocritlactatemagnesium 

oxygenpHphosphoruspotassiumsodiumtotalproteinuricacidetc.  

S Asmentionedanumberofembodimentsofsystemsdevicesandmethodsare 

describedhereinthatprovidefortheimprovedassemblyanduseofdermalsensorinsertion 

devicesforusewithinvivoanalytemonitoringsystems. Inparticularseveral 

embodimentsofthepresentdisclosurearedesignedtoimprovethemethodofsensor 

insertionwithrespecttoinvivoanalytemonitoringsystemsandinparticulartoprevent 

10 theprematureretractionofaninsertionsharpduringasensorinsertionprocess. Some 

embodimentsforexampleincludeadermalsensorinsertionmechanismwithanincreased 

firingvelocityandadelayedsharpretraction.Inotherembodimentsthesharpretraction 

mechanismcanbemotion-actuatedsuchthatthesharpisnotretracteduntiltheuserpulls 

theapplicatorawayfromtheskin. Consequentlytheseembodimentscanreducethe 

15 likelihoodofprematurelywithdrawinganinsertionsharpduringasensorinsertion 

proceswdecreasethelikelihoodofimpropersensorinsertiowanddecreasethelikelihood 

ofdamagingasensorduringthesensorinsertionprocesstonameafewadvantages.  

Severalembodimentsofthepresentdisclosurealsoprovideforimprovedinsertionsharp 

modulestoaccountforthesmallscaleofdermalsensorsandtherelativelyshallow 

20 insertionpathpresentinasubject'sdermallayer.Inadditionseveralembodimentsofthe 

presentdisclosurearedesignedtopreventundesirableaxialand/orrotationalmovement 

reducethelikelihoodofinstabilityofapositioneddermalsensorirritationattheinsertion 

sitedamagetosurroundingtissueandbreakageofcapillarybloodvesselsresultingin 

25 foulingofthedermalfluidwithbloodtonameafewadvantages.Inadditiontomitigate 

inaccuratesensorreadingswhichcanbecausedbytraumaattheinsertionsiteseveral 

embodimentsofthepresentdisclosurecanreducetheend-depthpenetrationoftheneedle 

relativetothesensortipduringinsertion.  

Beforedescribingtheseaspectsoftheembodimentsindetailhoweveritisfirst 

30 desirabletodescribeexamplesofdevicesthatcanbepresentwithinforexampleanin 

vitoanalytemonitoringsystemaswellasexamplesoftheiroperationallofwhichcan 

beusedwiththeembodimentsdescribedherein.  

Therearevarioustypesofinvitoanalytemonitoringsystems. "Continuous 

AnalyteMonitoring systems(or"ContinuousGlucoseMonitoring systems),for 

16 

ofapplicatorcomponentsduringsensorinsertion.Accordinglytheseembodimentscan
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examplecantransmitdatafromasensorcontroldevicetoareaderdevicecontinuously 

withoutpromptinge.g., automaticallyaccordingtoaschedule. "FlashAnalyte 

Monitoringsystems(or"FlashGlucoseMonitoringsystemsorsimply"Flash"systems), 

asanotherexamplecantransferdatafromasensorcontroldeviceinresponsetoascanor 

S requestfordatabyareaderdevicesuchaswithaNearFieldCommunication(NFC)or 

RadioFrequencyIdentification(RED)protocol.Invivoanalyte S 

monitonngsystemscan 
alsooperatewithouttheneedforfingerstickcalibration.  

Invivoanalytemonitoringsystemscanbedifferentiatedfrom". vitro systems 

thatcontactabiologicalsampleoutsideofthebody(orexvivo")andthattypicallyinclude 

10 ameterdevicethathasaportforreceivingananalyteteststripcarryingbodilyfluidofthe 

userwhichcanbeanalyzedtodeterminetheusersbloodanalytelevel.  

Invivomonitoringsystemscanincludeasensorthatwhilepositionedinvivo 

makescontactwiththebodilyfluidoftheuserandsensestheanalytelevelscontained 

therein.Thesensorcanbepartofthesensorcontroldevicethatresidesonthebodyofthe 

15 userandcontainstheelectronicsandpowersupplythatenableandcontroltheanalyte 

sensing.Thesensorcontroldeviceandvariationsthereofcanalsobereferredtoasa 

sensorcontrolunit" anon-bodyelectronics"deviceorunitanon-body"deviceorunit, 

orasensordatacommunication"deviceorunittonameafew.  

Invivomonitoringsystemscanalsoincludeadevicethatreceivessensedanalyte 

20 datafromthesensorcontroldeviceandprocessesand/ordisplaysthatsensedanalytedata, 

inanynumberofformstotheuser.Thisdeviceandvariationsthereofcanbereferred 

electronics"(orsimplya"handheld"),aportabledataprocessing"deviceorunita"data 

receiver,"a"receiver"deviceorunit(orsimplya"receiver"),oraremote"deviceorunit, 

25 tonameafew.Otherdevicessuchaspersonalcomputershavealsobeenutilizedwithor 

incorporatedintoinvivoandinvitromonitoringsystems.  

A. ExemplaryInvivoAnalyteMonitoringSystem 

FIG.lAisaconceptualdiagramdepictinganexampleembodimentofananalyte 

monitonngsystem100thatincludesasensorapplicator150,asensorcontroldevice102, 

30 andareaderdevice120.Heresensorapplicator150canbeusedtodeliversensorcontrol 

device102toamonitoringlocationonauser'sskinwhereasensor104ismaintainedin 

positionforaperiodoftimebyanadhesivepatch105.Sensorcontroldevice102isfurther 

describedinFIGS.2Band2Candcancommunicatewithreaderdevice120viaa 

urn-orbi-directionaland 

communicationpathorlink140usingawiredorwireless, S 

17 

toasa'handheldreaderdevice," readerdevice"(orsimplya reader"),"handheld
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encryptedornon-encryptedtechnique. ExamplewirelessprotocolsincludeBluetooth, 

Bluetooth Low Energy (BLE, BTLE Bluetooth SMART etc.), Near Field 

Communication(NFC)andothers.Userscanmonitorapplicationsinstalledinmemory 

onreaderdevice120usingscreen122andinput121andthedevicebatterycanbe 

S rechargedusingpowerport123. Moredetailaboutreaderdevice120issetforthwith 

respecttoFIG.2Abelow.Readerdevice120canconstituteanoutputmediumforviewing 

analyteconcentrationsandalertsornotificationsdeterminedbysensor104oraprocessor 

associatedtherewithaswellasallowingforoneormoreuserinputsaccordingtocertain 

embodiments. Readerdevice120canbeamulti-purposesmartphoneoradedicated 

10 electronicreaderinstrument.Whileonlyonereaderdevice120isshownmultiplereader 

devices120canbepresentincertaininstances.  

Readerdevice120cancommunicatewithlocalcomputersystem170viaa 

communicationpath141,whichalsocanbewiredorwirelessuni-orbi-directionaland 

encryptedornon-encrypted.Localcomputersystem170canincludeoneormoreofa 

15 laptopdesktoptabletphabletsmartphoneset-topboxvideogameconsoleremote 

terminalorothercomputingdeviceandwirelesscommunicationcanincludeanyofa 

numberofapplicablewirelessnetworkingprotocolsincludingBluetoothBluetoothLow 

Energy(BTLE),Wi-Fiorothers. Localcomputersystem170cancommunicatevia 

communicationspath143withanetwork190similartohowreaderdevice120can 

20 communicateviaacommunicationspath142withnetwork190,bywiredorwireless 

techniqueasdescribedpreviously.Network190canbeanyofanumberofnetworkssuch 

Atrustedcomputersystem180canincludeaserverandcanprovideauthentication 

servicesandsecureddatastorageandcancommunicateviacommunicationspath144with 

25 network190bywiredorwirelesstechnique.Localcomputersystem170and/ortrusted 

computersystem180canbeaccessibleaccordingtocertainembodimentsbyindividuals 

otherthanaprimaryuserwhohaveaninterestintheuser'sanalytelevels.Readerdevice 

120canincludedisplay122andoptionalinputcomponent121. Display122caninclude 

atouch-screeninterfaceaccordingtocertainembodiments.  

30 Sensorcontroldevice102includessensorhousing103,whichcanhousecircuitry 

andapowersourceforoperatingsensor104.Optionallythepowersourceand/oractive 

circuitrycanbeomitted.Aprocessor(notshown)canbecommunicativelycoupledto 

sensor104withtheprocessorbeingphysicallylocatedwithinsensorhousing103or 

readerdevice120.Sensor104protrudesfromtheundersideofsensorhousing103and 

18 

asprivatenetworksandpublicnetworkslocalareaorwideareanetworksandsoforth.
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extendsthroughadhesivelayer105whichisadaptedforadheringsensorhousing103to 

atissuesurfacesuchasskinaccordingtocertainembodiments.  

FIG.lBillustratesanoperatingenvironmentofananalyte S 

monitonngsystem1OOa 
capableofembodyingthetechniquesdescribedherein.Theanalytemonitoringsystem 
1OOacanincludeasystemofcomponentsdesignedtoprovide S 

monitonngofparameters, 

suchasanalytelevelsofahumanoranimalbodyorcanprovideforotheroperationsbased 

ontheconfigurationsofthevariouscomponents.Asembodiedhereinthesystemcan 

includealow-poweranalytesensor110,orsimply"sensorwornbytheuserorattached 

tothebodyforwhichinformationisbeingcollected.Asembodiedhereintheanalyte 

10 sensor110canbeasealeddisposabledevicewithapredeterminedactiveuselifetime 

(e.g.,1day,14days,30daysetc.).Sensors110canbeappliedtotheskinoftheuser 

bodyandremainadheredoverthedurationofthesensorlifetimeorcanbedesignedtobe 

selectivelyremovedandremainfunctionalwhenreapplied.Thelow-poweranalyte 

monitoringsystemlOOacanfurtherincludeadatareadingdevice120ormulti-purpose 

15 datareceivingdevice130configuredasdescribedhereintofacilitateretrievalanddelivery 

ofdataincludinganalytedatafromtheanalytesensor110.  

Asembodiedhereintheanalytemonitoringsystem1OOacanincludeasoftwareor 

firmwarelibraryorapplicationprovidedforexampleviaaremoteapplicationserver150 

orapplicationstorefrontsewer160,toathird-partyandincorporatedintoamulti-purpose 

20 hardwaredevice130suchasamobilephonetabletpersonalcomputingdeviceorother 

similarcomputingdevicecapableofcommunicatingwiththeanalytesensor110overa 

includingbutnotlimitedtoinsulinpumpsorinsulinpenshavinganembeddedlibrary 

configuredtocommunicatewiththeanalytesensor110.Althoughtheillustrated 

25 embodimentsoftheanalytemonitoringsystem1OOaincludeonlyoneofeachofthe 

illustrateddevicesthisdisclosurecontemplatestheanalytemonitoringsystem1OOa 

incorporatemultiplesofeachcomponentsinteractingthroughoutthesystem.Forexample 

andwithoutlimitationasembodiedhereindatareadingdevice120and/ormulti-purpose 

datareceivingdevice130canincludemultiplesofeach.Asembodiedhereinmultiple 

30 datareceivingdevices130cancommunicatedirectlywithsensor110asdescribedherein.  

Additionallyoralternativelyadatareceivingdevice130cancommunicatewithsecondary 

datareceivingdevices130toprovideanalytedataorvisualizationoranalysisofthedata, 

forsecondarydisplaytotheuserorotherauthorizedparties.  

19 

communicationlink.Multi-purposehardwarecanfurtherincludeembeddeddevices,



WO20221147512 PCTfLTS2O22/O11058 

Sensor104ofFIG.lAisadaptedtobeatleastpartiallyinsertedintoatissueof 

interestsuchaswithinthedermalorsubcutaneouslayeroftheskin. Sensor104can 

includeasensortailofsufficientlengthforinsertiontoadesireddepthinagiventissue.  

Thesensortailcanincludeatleastoneworkingelectrode.Acounterelectrodecanbe 

S presentincombinationwiththeatleastoneworkingelectrode. Particularelectrode 

configurationsuponthesensortailaredescribedinmoredetailbelow.Oneormoremass 

transportlimitingmembranescanovercoattheactiveareaasalsodescribedinfurther 

detailbelow.  

Incertainconfigurationsthesensortailcanincludeanactiveareafordetectingan 

10 analyte.Theactiveareacanbeconfiguredfordetectingaparticularanalyte.Incertain 

embodimentstheactiveareacanbeconfiguredfordetectingtwoormoreanalytes.For 

examplebutnotbywayofthelimitationtheanalytecanincludeglutamateglucose, 

ketoneslactate oxygen hemoglobinAiC albumin alcoholalkalinephosphatase, 

alaninetransaminaseaspartateaminotransferasebilirubinbloodureanitrogencalcium 

15 carbondioxidechloridecreatininehematocritmagnesiumoxygenpHasparagine, 

aspartatephosphoruspotassium sodium totalprotein uricacid etc. Incertain 

embodimentstheanalytesfordetectionusingthedisclosedanalytesensorsinclude 

ketonescreatinineglucosealcoholandlactate.Incertainembodimentsanactivearea 

ofapresentlydisclosedsensorisconfiguredtodetectglucose.Incertainembodiments, 

20 anactiveareaofapresentlydisclosedsensorisconfiguredtodetectlactate.Incertain 

embodimentsanactiveareaofapresentlydisclosedsensorisconfiguredtodetectketones.  

detectcreatinine.Incertainembodimentsanactiveareaofapresentlydisclosedsensor 

isconfiguredtodetectanalcohol, e.g., ethanol. Incertainembodimentsanactiveareaof 

25 apresentlydisclosedsensorisconfiguredtodetectglutamate.Incertainembodimentsan 

activeareaofapresentlydisclosedsensorisconfiguredtodetectaspartate. Incertain 

embodimentsanactiveareaofapresentlydisclosedsensorisconfiguredtodetect 

asparagine.  

Incertainembodimentsofthepresentdisclosureoneormoreanalytescanbe 

30 monitoredinanybiologicalfluidofinterestsuchasdermalfluidinterstitialfluidplasma, 

bloodlymphsynovialfluidcerebrospinalfluidsalivabronchoalveolarlavageamniotic 

fluidorthelike. Incertainparticularembodimentsanalytesensorsofthepresent 

disclosurecanbeadaptedforassayingdermalfluidorinterstitialfluidtodeterminea 

20 

Incertainembodimentsanactiveareaofapresentlydisclosedsensorisconfiguredto
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concentrationofoneormoreanalytesinvivo.Incertainembodimentsthebiologicalfluid 

isinterstitialfluid.  

Anintroducercanbepresenttransientlytopromoteintroductionofsensor104into 

atissue.Incertainillustrativeembodimentstheintroducercanincludeaneedleorsimilar 

S sharp. Aswouldbereadilyrecognizedbyapersonskilledintheartothertypesof 

introducerssuchassheathsorbladescanbepresentinalternativeembodiments.More 

specificallytheneedleorotherintroducercantransientlyresideinproximitytosensor 

104priortotissueinsertionandthenbewithdrawnafterward.Whilepresenttheneedle 

orotherintroducercanfacilitateinsertionofsensor104intoatissuebyopeninganaccess 

10 pathwayforsensor104tofollow.Forexampleandnotbythewayoflimitationthe 

needlecanfacilitatepenetrationoftheepidermisasanaccesspathwaytothedermisto 

allowimplantationofsensor104totakeplaceaccordingtooneormoreembodiments.  

Afteropeningtheaccesspathwaytheneedleorotherintroducercanbewithdrawnsothat 

itdoesnotrepresentasharpshazard.Incertainembodimentssuitableneedlescanbesolid 

non-circularincross-section. In 
15 orhollowbeveledornon-beveledand/orcircularor S 

certainparticularembodimentssuitableneedlescanbecomparableincross-sectional 

diameterand/ortipdesigntoanacupunctureneedlewhichcanhaveacross-sectional 

diameterofabout250microns.Howeversuitableneedlescanhavealargerorsmaller 

cross-sectionaldiameterifneededforcertainparticularapplications.  

20 Incertainembodimentsatipoftheneedle(whilepresent)canbeangledoverthe 

terminusofsensor104,suchthattheneedlepenetratesatissuefirstandopensanaccess 

grooveoftheneedlewiththeneedlesimilarlyopeninganaccesspathwayforsensor104.  

Ineithercasetheneedleissubsequentlywithdrawnafterfacilitatingsensorinsertion.  

25 B. ExemplaryReaderDevice 

FIG.2Aisablockdiagramdepictinganexampleembodimentofareaderdevice 

configuredasasmartphone.Herereaderdevice120canincludeadisplay122,input 

component121,andaprocessingcore206includingacommunicationsprocessor222 

coupledwithmemory223andanapplicationsprocessor224coupledwithmemory225.  

30 Alsoincludedcanbeseparatememory230RFtransceiver228withantenna229,and 

powersupply226withpowermanagementmodule238.Furtherincludedcanbeamulti
functionaltransceiver232whichcancommunicateover S 

Wi-FiNFCBluetoothBTLE, 

andGPSwithanantenna234.Asunderstoodbyoneofskillintheartthesecomponents 

areelectricallyandcommunicativelycoupledinamannertomakeafunctionaldevice.  

21 

pathwayforsensor104.Incertainembodimentssensor104canresidewithinalumenor
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Ce ExemplaryDataReceivingDeviceArchitecture 

Forpurposeofillustrationandnotlimitationreferenceismadetotheexemplary 

embodimentofadatareceivingdevice120forusewiththedisclosedsubjectmatteras 

showninFIG.2B.Thedatareceivingdevice120,andtherelatedmulti-purposedata 

S receivingdevice130,includescomponentsgermanetothediscussionoftheanalytesensor 

110anditsoperationsandadditionalcomponentscanbeincluded.Inparticular 

embodimentsthedatareceivingdevice120andmulti-purposedatareceivingdevice130 

canbeorincludecomponentsprovidedbyathirdpartyandarenotnecessarilyrestricted 

toincludedevicesmadebythesamemanufacturerasthesensor110.  

10 AsillustratedinFIG.2Bthedatareceivingdevice120includesanASIC4000 

includingamicrocontroller4010memory4020,andstorage4030andcommunicatively 

coupledwithacommunicationmodule4040.Powerforthecomponentsofthedata 

receivingdevice120canbedeliveredbyapowermodule4050,whichasembodiedherein 

canincludearechargeablebattery.Thedatareceivingdevice120canfurtherincludea 

15 display4070forfacilitatingreviewofanalytedatareceivedfromananalytesensor110or 

otherdevice(e.g., userdevice140orremoteapplicationsewer150).Thedatareceiving 

device120canincludeseparateuserinterfacecomponents(e.g., physicalkeyslight 

sensorsmicrophonesetc.).  

Thecommunicationmodule4040canincludeaBLEmodule4041andanNEC 

20 module4042.Thedatareceivingdevice120canbeconfiguredtowirelesslycouplewith 

theanalytesensor110andtransmitcommandstoandreceivedatafromtheanalytesensor 

respecttotheanalytesensor110asdescribedhereinasanNECscannerandaBLEend 

pointviaspecificmodules(e.g.,BLEmodule4042orNFCmodule4043)ofthe 

25 communicationmodule4040.Forexamplethedatareceivingdevice120canissue 

commands(e.g., activationcommandsforadatabroadcastmodeofthesensor;pairing 

commandstoidentifythedatareceivingdevice120)totheanalytesensor110usingafirst 

moduleofthecommunicationmodule4040andreceivedatafromandtransmitdatatothe 

analytesensor110usingasecondmoduleofthecommunicationmodule4040.Thedata 

30 receivingdevice120canbeconfiguredforcommunicationwithauserdevice140viaa 

UniversalSerialBus(USB)module4045ofthecommunicationmodule4040.  

Asanotherexamplethecommunicationmodule4040canincludeforexamplea 

cellularradiomodule4044.Thecellularradiomodule4044canincludeoneormoreradio 

transceiversforcommunicatingusingbroadbandcellularnetworksincludingbutnot 

22 

110.Asembodiedhereinthedatareceivingdevice120canbeconfiguredtooperatewith
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limitedtothirdgeneration(3G),fourthgeneration(40),andfifthgeneration(50) 

networks.Additionallythecommunicationmodule4040ofthedatareceivingdevice120 
S 

canincludeaWi-Firadiomodule4043forcommunicationusingawirelesslocalarea 

networkaccordingtooneormoreoftheIEEE802.11standards(e.g., 802.11a,802.1ib, 
802.1ig,802.1in(akaWi-Fi4),802.1lac(aka S 

Wi-Fi5),802.1lax(akaWi-Fi6)).Using 

thecellularradiomodule4044or Wi-Firadiomodule4043,thedatareceivingdevice120 

cancommunicatewiththeremoteapplicationsewer150toreceiveanalytedataorprovide 

updatesorinputreceivedfromauser(e.g.,throughoneormoreuserinterfaces).Although 

notillustratedthecommunicationmodule5040oftheanalytesensor120cansimilarly 

10 includeacellularradiomoduleorWi-Firadiomodule.  

Asembodiedhereintheon-boardstorage4030ofthedatareceivingdevice120 

canstoreanalytedatareceivedfromtheanalytesensor110.Furtherthedatareceiving 

device120multi-purposedatareceivingdevice130,orauserdevice140canbe 

configuredtocommunicatewitharemoteapplicationsewer150viaawideareanetwork.  

15 Asembodiedhereintheanalytesensor110canprovidedatatothedatareceivingdevice 

120ormulti-purposedatareceivingdevice130.Thedatareceivingdevice120can 

transmitthedatatotheusercomputingdevice140.Theusercomputingdevice140(orthe 

multi-purposedatareceivingdevice130)caninturntransmitthatdatatoaremote 

applicationsewer150forprocessingandanalysis.  

20 Asembodiedhereinthedatareceivingdevice120canfurtherincludesensing 

hardware4060similartoorexpandedfromthesensinghardware5060oftheanalyte 

operateincoordinationwiththeanalytesensor110andbasedonanalytedatareceived 

fromtheanalytesensor110.Asanexamplewheretheanalytesensor110glucosesensor 

25 thedatareceivingdevice120canbeorincludeaninsulinpumporinsulininjectionpen.  

Incoordinationthecompatibledevice130canadjustaninsulindosageforauserbased 

onglucosevaluesreceivedfromtheanalytesensor.  

D. ExemplarySensorControlDevices 

FIGS.2Cand2Dareblockdiagramsdepictingexampleembodimentsofsensor 

30 controldevice102havinganalytesensor104andsensorelectronics160(includinganalyte 
S monitoringcircuitry)thatcanhavethemajontyoftheprocessingcapabilityforrendering 

end-resultdatasuitablefordisplaytotheuser.InFIG.2Casinglesemiconductorchip 

161isdepictedthatcanbeacustomapplicationspecificintegratedcircuit(ASIC).Shown 

withinASIC161arecertainhigh-levelfunctionalunitsincludingananalogfrontend 

23 

sensor110.Inparticularembodimentsthedatareceivingdevice120canbeconfiguredto
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(AFE) 162, powermanagement(orcontrol)circuitry 164,processor 166 and 

communicationcircuitry168(whichcanbeimplementedasatransmitterreceiver 

transceiverpassivecircuitorotherwiseaccordingtothecommunicationprotocol).In 

thisembodimentbothAFE162andprocessor166areusedasanalytemonitoring 

S circuitrybutinotherembodimentseithercircuitcanperformtheanalytemonitoring 

function.Processor166canincludeoneormoreprocessorsmicroprocessorscontrollers, 

and/ormicrocontrollerseachofwhichcanbeadiscretechipordistributedamongst(and 

aportionof)anumberofdifferentchips.  

Amemory163isalsoincludedwithinASIC161andcanbesharedbythevarious 

10 functionalunitspresentwithinASIC161,orcanbedistributedamongsttwoormoreof 

them.Memory163canalsobeaseparatechip.Memory163canbevolatileand/ornon

volatilememory.InthisembodimentASIC161iscoupledwithpowersource170,which 

canbeacoincellbatteryorthelike.AYE162interfaceswithinvivoanalytesensor104 

andreceivesmeasurementdatatherefromandoutputsthedatatoprocessor166indigital 

15 formwhichinturnprocessesthedatatoarriveattheend-resultglucosediscreteandtrend 

valuesetc.Thisdatacanthenbeprovidedtocommunicationcircuitry168forsending, 

bywayofantenna171, toreaderdevice120(notshown),forexamplewhereminimal 

furtherprocessingisneededbytheresidentsoftwareapplicationtodisplaythedata.  

FIG.2DissimilartoFIG.2Cbutinsteadincludestwodiscretesemiconductor 

20 chips162and174,whichcanbepackagedtogetherorseparately. HereAFE162is 

residentonASIC161. Processor166isintegratedwithpowermanagementcircuitry164 

174includesmemory165,whichcanbeisolatedordistributedwithin.Inoneexample 

embodimentAFE162iscombinedwithpowermanagementcircuitry164andprocessor 

25 166ononechipwhilecommunicationcircuitry168isonaseparatechip. Inanother 

exampleembodimentbothAFE162andcommunicationcircuitry168areononechip, 

andprocessor166andpowermanagementcircuitry164areonanotherchip.Itshouldbe 

notedthatotherchipcombinationsarepossibleincludingthreeormorechipseach 

bearingresponsibilityfortheseparatefunctionsdescribed orsharingoneormore 

30 functionsforfail-saferedundancy.  

Forpurposeofillustrationandnotlimitationreferenceismadetotheexemplary 

embodimentofananalytesensor110forusewiththedisclosedsubjectmatterasshown 

inFIG.2E.FIG.2Eillustratesablockdiagramofanexampleanalytesensor110according 

24 

andcommunicationcircuitry168onchip174.AFE162includesmemory163andchip
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toexemplaryembodimentscompatiblewiththesecurityarchitectureandcommunication 

schemesdescribedherein.  

Asembodiedhereintheanalytesensor110canincludeanApplication-Specific 

IntegratedCircuit("ASIC")5000communicativelycoupledwithacommunication 

S module5040.TheASIC5000canincludeamicrocontrollercore5010,on-boardmemory 

5020,andstoragememory5030.Thestoragememory5030canstoredatausedinan 

authenticationandencryptionsecurityarchitecture.Thestoragememory5030canstore 

programminginstructionsforthesensor110.Asembodiedhereincertaincommunication 

chipsetscanbeembeddedintheASIC5000(e.g.,anNECtransceiver5025).TheASIC 

10 5000canreceivepowerfromapowermodule5050,suchasanon-boardbatteryorfrom 

anNECpulse.Thestoragememory5030oftheASIC5000canbeprogrammedtoinclude 

informationsuchasanidentifierforthesensor110foridentificationandtracking 

purposes.Thestoragememory5030canalsobeprogrammedwithconfigurationor 

calibrationparametersforusebythesensor110anditsvariouscomponents.Thestorage 

15 memory5030canincluderewritableorone-timeprogramming(OTP)memory.The 

storagememory5030canbeupdatedusingtechniquesdescribedhereintoextendthe 

usefulnessofthesensor110.  

Asembodiedhereinthecommunicationmodule5040ofthesensor100canbeor 

includeoneormoremodulestosupporttheanalytesensor110communicatingwithother 

20 devicesoftheanalytemonitoringsystem100.Asanexampleonlyandnotbywayof 

limitationexamplecommunicationmodules5040canincludeaBluetoothLow-Energy 

referstoashod-rangecommunicationprotocoloptimizedtomakepairingofBluetooth 

devicessimpleforendusers.Thecommunicationmodule5040cantransmitandreceive 

25 dataandcommandsviainteractionwithsimilarly-capablecommunicationmodulesofa 

datareceivingdevice120oruserdevice140.Thecommunicationmodule5040can 

includeadditionaloralternativechipsetsforusewithsimilarshod-rangecommunication 

schemessuchasapersonalareanetworkaccordingtoIEEE802.15protocolsIEEE 

802.11protocolsinfraredcommunicationsaccordingtotheInfraredDataAssociation 

30 standards(IrDA),etc.  

Toperformitsfunctionalitiesthesensor100canfurtherincludesuitablesensing 

hardware5060appropnatetoitsfunction.Asembodiedhereinthesensinghardware5060 

canincludeananalytesensortranscutaneouslyorsubcutaneouslypositionedincontact 

25 

("BLE")module5041AsusedthroughoutthisdisclosureBluetoothLowEnergy("BLE")
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withabodilyfluidofasubject.Theanalytesensorcangeneratesensordatacontaining 

valuescorrespondingtolevelsofoneormoreanalyteswithinthebodilyfluid.  

F. ExemplaryAssemblyProcessesforSensorControlDevices 

Thecomponentsofsensorcontroldevice102canbeacquiredbyauserinmultiple 

S packagesrequiringfinalassemblybytheuserbeforedeliverytoanappropriateuser 

location.FIGS.3A-3Ddepictanexampleembodimentofanassemblyprocessforsensor 

controldevice102byauserincludingpreparationofseparatecomponentsbefore 

couplingthecomponentsinordertoreadythesensorfordelivery.FIGS.3E-3Fdepictan 
S 

exampleembodimentofdeliveryofsensorcontroldevice102toanappropnateuser 

10 locationbyselectingtheappropriatedeliverylocationandapplyingdevice102tothe 

location.  

FIG.3Aisaproximalperspectiveviewdepictinganexampleembodimentofa 

userpreparingacontainer810,configuredhereasatray(althoughotherpackagescanbe 

used),foranassemblyprocess.Theusercanaccomplishthispreparationbyremovinglid 

15 812fromtray810toexposeplatform808,forinstancebypeelinganon-adheredportion 

oflid812awayfromtray810suchthatadheredportionsoflid812areremoved.Removal 

oflid812canbeappropriateinvariousembodimentssolongasplatform808isadequately 

exposedwithintray810.Lid812canthenbeplacedaside.  

FIG.3Bisasideviewdepictinganexampleembodimentofauserpreparingan 

20 applicatordevice150forassembly.Applicatordevice150canbeprovidedinasterile 

packagesealedbyacap708.Preparationofapplicatordevice150canincludeuncoupling 

unscrewing(orotherwiseuncoupling)cap708fromhousing702.Cap708canthenbe 

placedaside.  

25 FIG.3Cisaproximalperspectiveviewdepictinganexampleembodimentofa 

userinsertinganapplicatordevice150intoatray810duringanassembly.Initiallythe 

usercaninsertsheath704intoplatform808insidetray810afteraligninghousingorienting 

feature1302(orslotorrecess)andtrayorientingfeature924(anabutmentordetent).  

Insertingsheath704intoplatform808temporarilyunlockssheath704relativetohousing 

30 702andalsotemporarilyunlocksplatform808relativetotray810.Atthisstageremoval 

ofapplicatordevice150fromtray810willresultinthesamestatepriortoinitialinsertion 

ofapplicatordevice150intotray810(i.e.,theprocesscanbereversedorabortedatthis 

pointandthenrepeatedwithoutconsequence).  

26 

housing702fromcap708toexposesheath704(FIG.3C).Thiscanbeaccomplishedby
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Sheath704canmaintainpositionwithinplatform808withrespecttohousing702 

whilehousing702isdistallyadvancedcouplingwithplatform808todistallyadvance 

platform808withrespecttotray810.Thisstepunlocksandcollapsesplatform808within 

tray810.Sheath704cancontactanddisengagelockingfeatures(notshown)withintray 

S 810thatunlocksheath704withrespecttohousing702andpreventsheath704from 

moving(relatively)whilehousing702continuestodistallyadvanceplatform808.Atthe 

endofadvancementofhousing702andplatform808,sheath704ispermanentlyunlocked 

relativetohousing702.Asharpandsensor(notshown)withintray810canbecoupled 

withanelectronicshousing(notshown)withinhousing702attheendofthedistal 

10 advancementofhousing702.Operationandinteractionoftheapplicatordevice150and 

tray810arefurtherdescribedbelow.  

FIG.3Disaproximalperspectiveviewdepictinganexampleembodimentofa 

userremovinganapplicatordevice150fromatray810duringanassembly.Ausercan 

removeapplicator150fromtray810byproximallyadvancinghousing702withrespect 

15 totray810orothermotionshavingthesameendeffectofuncouplingapplicator150and 

tray810.Theapplicatordevice150isremovedwithsensorcontroldevice102(notshown) 

fullyassembled(shaysensorelectronics)thereinandpositionedfordelivery.  

FIG.3Eisaproximalperspectiveviewdepictinganexampleembodimentofa 

patientapplyingsensorcontroldevice102usingapplicatordevice150toatargetareaof 

20 skinforinstanceonanabdomenorotherappropriatelocation.Advancinghousing702 

distallycollapsessheath704withinhousing702andappliesthesensortothetarget 

adherestotheskin. Thesharpisautomaticallyretractedwhenhousing702isfully 

advancedwhilethesensor(notshown)isleftinpositiontomeasureanalytelevels.  

25 FIG.3Fisaproximalperspectiveviewdepictinganexampleembodimentofa 

patientwithsensorcontroldevice102inanappliedposition.Theusercanthenremove 

applicator150fromtheapplicationsite.  

System100,describedwithrespecttoFIGS.3A-3Fandelsewherehereincan 

provideareducedoreliminatedchanceofaccidentalbreakagepermanentdeformationor 

30 incorrectassemblyofapplicatorcomponentscomparedtopriorartsystems. Since 

applicatorhousing702directlyengagesplatform808whilesheath704unlocksrather 

thanindirectengagementviasheath704relativeangularitybetweensheath704and 

housing702willnotresultinbreakageorpermanentdeformationofthearmsorother 

components. Thepotentialforrelativelyhighforces(suchasinconventionaldevices) 

27 

locationsuchthatanadhesivelayeronthebottomsideofsensorcontroldevice102
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duringassemblywillbereducedwhichinturnreducesthechanceofunsuccessfuluser 

assembly.  

F. ExemplarySensorApplicatorDevices 

FIG.4Aisasideviewdepictinganexampleembodimentofanapplicatordevice 

S 150coupledwithscrewcap708.Thisisanexampleofhowapplicator150isshippedto 

andreceivedbyauserpriortoassemblybytheuserwithasensor.FIG.4Bisaside 

perspectiveviewdepictingapplicator150andcap708afterbeingdecoupled.FIG.4Cis 

aperspectiveviewdepictinganexampleembodimentofadistalendofanapplicator 

device150withelectronicshousing706andadhesivepatch105removedfromthe 

10 positiontheywouldhaveretainedwithinsensorcarrier710ofsheath704whencap708 

isinplace.  

ReferringtoFIG.4D-Gforpurposeofillustrationandnotlimitationtheapplicator 

device20150canbeprovidedtoauserasasingleintegratedassembly.FIGS.4Dand4E 

provideperspectivetopandbottomviewsrespectivelyoftheapplicatordevice20150, 

15 FIG.4Fprovidesanexplodedviewoftheapplicatordevice20150andFIG.4Gprovides 

asidecut-awayview.Theperspectiveviewsillustratehowapplicator20150isshippedto 

andreceivedbyauser.Theexplodedandcut-awayviewsillustratethecomponentsofthe 

applicatordevice20150.Theapplicatordevice20150canincludeahousing20702,gasket 

20701,sheath20704sharpcarder201102,spring205612,sensorcarrier20710(also 

20 referredtoasapuckcarder"),sharphub205014,sensorcontroldevice(alsoreferredto 

asapuck")20102,adhesivepatch20105,desiccant20502,cap20708,sedallabel20709, 

20708,tamperevidencefeature20712,andlabel20709arevisible.Thetamperevidence 

feature20712canbeforexampleastickercoupledtoeachofthehousing20702andthe 

25 cap20708,andtamperevidencefeature20712canbedamagedforexampleirreparably, 

byuncouplinghousing20702andcap20708,therebyindicatingtoauserthatthehousing 

20702andcap20708havebeenpreviouslyuncoupled.Thesefeaturesaredescdbedin 

greaterdetailbelow.  

G. ExemplaryTrayandSensorModuleAssembly 

30 FIG.5isaproximalperspectiveviewdepictinganexampleembodimentofatray 

810withstedlizationlid812removablycoupledtheretowhichmayberepresentativeof 

howthepackageisshippedtoandreceivedbyauserpdortoassembly.  

28 

andtamperevidencefeature20712.Asreceivedbyauseronlythehousing20702,cap
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FIG.6Aisaproximalperspectivecutawayviewdepictingsensordelivery 

componentswithintray810.Platform808isslidablycoupledwithintray810.Desiccant 

502isstationarywithrespecttotray810.Sensormodule504ismountedwithintray810.  

FIG.6Bisaproximalperspectiveviewdepictingsensormodule504ingreater 

S detail. Hereretentionarmextensions1834ofplatform808releasablysecuresensor 

module504inposition.Module2200iscoupledwithconnector2300,sharpmodule2500 

andsensor(notshown)suchthatduringassemblytheycanberemovedtogetherassensor 

module504.  

H ExemplaryApplicatorsandSensorControlDevicesforOnePiece 

10 Architectures 

ReferringbrieflyagaintoFIGS.lAand3A-3Gforthetwo-piecearchitecture 

systemthesensortray202andthesensorapplicator102areprovidedtotheuseras 

separatepackagesthusrequiringtheusertoopeneachpackageandfinallyassemblethe 

system.Insomeapplicationsthediscretesealedpackagesallowthesensortray202and 

15 thesensorapplicator102tobesterilizedinseparatesterilizationprocessesuniquetothe 

contentsofeachpackageandotherwiseincompatiblewiththecontentsoftheother.More 

specificallythesensortray202whichincludestheplugassembly207,includingthe 

sensor110andthesharp220,maybesterilizedusingradiationsterilizationsuchas 

electronbeam(ore-beam")irradiation.Suitableradiationsterilizationprocessesinclude, 

20 butarenotlimitedtoelectronbeam(e-beam)irradiationgammarayirradiationX-ray 

irradiationoranycombinationthereofRadiationsterilizationhowevercandamagethe 

102.Consequentlyifthesensorapplicator102,whichcontainstheelectronicshousingof 

thesensorcontroldevice102needstobesterilizeditmaybesterilizedviaanother 

25 methodsuchasgaseouschemicalsterilizationusingforexampleethyleneoxide.  

Gaseouschemicalsterilizationhowevercandamagetheenzymesorotherchemistryand 

biologicsincludedonthesensor110.Becauseofthissterilizationincompatibilitythe 

sensortray202andthesensorapplicator102arecommonlysterilizedinseparate 

sterilizationprocessesandsubsequentlypackagedseparatelywhichrequirestheuserto 

30 finallyassemblethecomponentsforuse.  

FIGS.7Aand7Bareexplodedtopandbottomviewsrespectivelyofthesensor 

controldevice3702,accordingtooneormoreembodiments. Theshell3706andthe 

mount3708operateasopposingclamshellhalvesthatencloseorotherwisesubstantially 

encapsulatethevariouselectroniccomponentsofthesensorcontroldevice3702. As 

29 

electricalcomponentsarrangedwithintheelectronicshousingofthesensorcontroldevice
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illustratedthesensorcontroldevice3702mayincludeaprintedcircuitboardassembly 

(PCBA)3802thatincludesaprintedcircuitboard(PCB)3804havingapluralityof 

electronicmodules3806coupledthereto.Exampleelectronicmodules3806includebut 

arenotlimitedtoresistorstransistorscapacitorsinductorsdiodesandswitches.Prior 

S sensorcontroldevicescommonlystackPCBcomponentsononlyonesideofthePCB.In 

contrastthePCBcomponents3806inthesensorcontroldevice3702canbedispersed 

aboutthesurfaceareaofbothsides(i.e., topandbottomsurfaces)ofthePCB3804.  

Besidestheelectronicmodules3806,thePCBA3802mayalsoincludeadata 

processingunit3808mountedtothePCB3804. Thedataprocessingunit3808may 

compnseforexampleanapplicationspecificintegratedcircuit(ASIC)configuredto 

implementoneormorefunctionsorroutinesassociatedwithoperationofthesensor 

controldevice3702.Morespecificallythedataprocessingunit3808maybeconfigured 

toperformdataprocessingfunctionswheresuchfunctionsmayincludebutarenotlimited 

tofilteringandencodingofdatasignalseachofwhichcorrespondstoasampledanalyte 

15 leveloftheuser. Thedataprocessingunit3808mayalsoincludeorotherwise 

communicatewithanantennaforcommunicatingwiththereaderdevice106(FIG.lA).  

Abatteryaperture3810maybedefinedinthePCB3804andsizedtoreceiveand 

seatabattery3812configuredtopowerthesensorcontroldevice3702.Anaxialbattery 

contact3814aandaradialbatterycontact3814bmaybecoupledtothePCB3804and 

20 extendintothebatteryaperture3810tofacilitatetransmissionofelectricalpowerfromthe 

battery3812tothePCB3804.Astheirnamessuggesttheaxialbatterycontact3814a 

contact3814bmayprovidearadialcontactforthebattery3812.Locatingthebattery3812 

withinthebatteryaperture3810withthebatterycontacts3814abhelpsreducetheheight 

25 Hofthesensorcontroldevice3702,whichallowsthePCB3804tobelocatedcentrally 

anditscomponentstobedispersedonbothsides(i.e.,topandbottomsurfaces).Thisalso 

helpsfacilitatethechamfer3718providedontheelectronicshousing3704.  

Thesensor3716maybecentrallylocatedrelativetothePCB3804andincludea 

tail3816,aflag3818,andaneck3820thatinterconnectsthetail3816andtheflag3818.  

30 Thetail3816maybeconfiguredtoextendthroughthecentralaperture3720ofthemount 

3708tobetranscutaneouslyreceivedbeneathausersskin.Moreoverthetail3816may 

haveanenzymeorotherchemistryincludedthereontohelpfacilitateanalytemonitoring.  

Theflag3818mayincludeagenerallyplanarsurfacehavingoneormoresensor 

contacts3822(threeshowninFIG.7B)arrangedthereon.Thesensorcontact(s)3822may 

30 

maybeconfiguredtoprovideanaxialcontactforthebattery3812,whiletheradialbattery
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beconfiguredtoalignwithandengageacorrespondingoneormorecircuitrycontacts 

3824(threeshowninFIG.7A)providedonthePCB3804.Insomeembodimentsthe 
S 

sensorcontact(s)3822maycompriseacarbonimpregnatedpolymerpnntedorotherwise 

digitallyappliedtotheflag3818. Priorsensorcontroldevicestypicallyincludea 

S connectormadeofsiliconerubberthatencapsulatesoneormorecompliantcarbon 

impregnatedpolymermodulesthatserveaselectricalconductivecontactsbetweenthe 

sensorandthePCB. Incontrastthepresentlydisclosedsensorcontacts(s)3822provide 

adirectconnectionbetweenthesensor3716andthePCB3804connectionwhich 

eliminatestheneedforthepriorartconnectorandadvantageouslyreducestheheightH.  

10 Moreovereliminatingthecompliantcarbonimpregnatedpolymermoduleseliminatesa 

significantcircuitresistanceandthereforimprovescircuitconductivity.  

Thesensorcontroldevice3702mayfurtherincludeacompliantmember3826, 

whichmaybearrangedtointerposetheflag3818andtheinnersurfaceoftheshell3706.  

Morespecificallywhentheshell3706andthemount3708areassembledtooneanother 

15 thecompliantmember3826maybeconfiguredtoprovideapassivebiasingloadagainst 

theflag3818thatforcesthesensorcontact(s)3822intocontinuousengagementwiththe 

correspondingcircuitrycontact(s)3824. Intheillustratedembodimentthecompliant 

member3826isanelastomeric0-ringbutcouldalternativelycompriseanyothertypeof 

biasingdeviceormechanismsuchasacompressionspringorthelikewithoutdeparting 

20 fromthescopeofthedisclosure.  

Thesensorcontroldevice3702mayfurtherincludeoneormoreelectromagnetic 

otherwisedefineafirstclockingreceptacle3830a(FIG.7B)andasecondclocking 

receptacle3830b(FIG.7B),andthemount3708mayprovideorotherwisedefineafirst 

25 clockingpost3832a(FIG.7A)andasecondclockingpost3832b(FIG.7A).Matingthe 

firstandsecondclockingreceptacles383Oabwiththefirstandsecondclockingposts 

3832abrespectivelywillproperlyaligntheshell3706tothemount3708.  

ReferringspecificallytoFIG.7Atheinnersurfaceofthemount3708mayprovide 

orotherwisedefineapluralityofpocketsordepressionsconfiguredtoaccommodate 

30 variouscomponentpartsofthesensorcontroldevice3702whentheshell3706ismated 

tothemount3708.Forexampletheinnersurfaceofthemount3708maydefineabattery 

locator3834configuredtoaccommodateaportionofthebattery3812whenthesensor 

controldevice3702isassembled.Anadjacentcontactpocket3836maybeconfiguredto 

accommodateaportionoftheaxialcontact3814a.  

31 

shieldsshownasafirstshield3828aandasecondshieldTheshell3706mayprovideor
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Moreoverapluralityofmodulepockets3838maybedefinedintheinnersurface 

ofthemount3708toaccommodatethevariouselectronicmodules3806arrangedonthe 

bottomofthePCB3804.Furthermoreashieldlocator3840maybedefinedintheinner 

surfaceofthemount3708toaccommodateatleastaportionofthesecondshield3828b 

S whenthesensorcontroldevice3702isassembled.Thebatterylocator3834,thecontact 

pocket3836,themodulepockets3838andtheshieldlocator3840allextendashort 

distanceintotheinnersurfaceofthemount3708andasaresulttheoverallheightHof 

thesensorcontroldevice3702maybereducedascomparedtopriorsensorcontroldevices.  

Themodulepockets3838mayalsohelpminimizethediameterofthePCB3804by 

10 allowingPCBcomponentstobearrangedonbothsides(i.e.,topandbottomsurfaces).  

StillreferringtoFIG.7Athemount3708mayfurtherincludeapluralityofcarrier 

gripfeatures3842(twoshown)definedabouttheouterperipheryofthemount3708.The 

carnergripfeatures3842areaxiallyoffsetfromthebottom3844ofthemount3708,where 

atransferadhesive(notshown)maybeappliedduringassembly. Incontrasttoprior 

15 sensorcontroldeviceswhichcommonlyincludeconicalcarriergripfeaturesthatintersect 

withthebottomofthemountthepresentlydisclosedcardergripfeatures3842areoffset 

fromtheplaneS thebottom3844)wherethetransferadhesiveisapplied.Thismay 

proveadvantageousinhelpingensurethatthedeliverysystemdoesnotinadvertentlystick 

tothetransferadhesiveduringassembly.Moreoverthepresentlydisclosedcarriergrip 

20 features3842eliminatetheneedforascallopedtransferadhesivewhichsimplifiesthe 

manufactureofthetransferadhesiveandeliminatestheneedtoaccuratelyclockthe 

thereforethebondstrength.  

ReferringtoFIG.7Bthebottom3844ofthemount3708mayprovideorotherwise 

25 defineapluralityofgrooves3846,whichmaybedefinedatorneartheouterperipheryof 

themount3708andequidistantlyspacedfromeachother.Atransferadhesive(notshown) 

maybecoupledtothebottom3844andthegrooves3846maybeconfiguredtohelp 

convey(transfer)moistureawayfromthesensorcontroldevice3702andtowardthe 

peripheryofthemount3708duringuse.Insomeembodimentsthespacingofthegrooves 

30 3846mayinterposethemodulepockets3838(FIG.7A)definedontheopposingside 

(innersurface)ofthemount3708.Aswillbeappreciatedalternatingthepositionofthe 

grooves3846andthemodulepockets3838ensuresthattheopposingfeaturesoneither 

sideofthemount3708donotextendintoeachother.Thismayhelpmaximizeusageof 

thematerialforthemount3708andtherebyhelpmaintainaminimalheightHofthesensor 
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transferadhesiverelativetothemount3708. Thisalsoincreasesthebondareaand,
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controldevice3702.Themodulepockets3838mayalsosignificantlyreducemoldsink, 

andimprovetheflatnessofthebottom3844thatthetransferadhesivebondsto.  

StillreferringtoFIG.7Btheinnersurfaceoftheshell3706mayalsoprovideor 

otherwisedefineapluralityofpocketsordepressionsconfiguredtoaccommodatevarious 

S componentpartsofthesensorcontroldevice3702whentheshell3706ismatedtothe 

mount3708.Forexampletheinnersurfaceoftheshell3706maydefineanopposing 

batterylocator3848arrangeableoppositethebatterylocator3834(FIG.7A)ofthemount 

3708andconfiguredtoaccommodateaportionofthebattery3812whenthesensorcontrol 

device3702isassembled.Theopposingbatterylocator3848extendsashortdistanceinto 

10 theinnersurfaceoftheshell3706,whichhelpsreducetheoverallheightHofthesensor 

controldevice3702.  

Asharpandsensorlocator3852mayalsobeprovidedbyorotherwisedefinedon 

theinnersurfaceoftheshell3706.Thesharpandsensorlocator3852maybeconfigured 

toreceiveboththesharp(notshown)andaportionofthesensor3716.Moreoverthe 

15 sharpandsensorlocator3852maybeconfiguredtoalignand/ormatewithacorresponding 

sharpandsensorlocator2054(FIG.7A)providedontheinnersurfaceofthemount3708.  

Accordingtoembodimentsofthepresentdisclosureanalternativesensor 

assembly/electronicsassemblyconnectionapproachisillustratedinFIGS.8AtoSC.As 

shownthesensorassembly14702includessensor14704,connectorsupport14706,and 

20 sharp14708.Notablyarecessorreceptacle14710maybedefinedinthebottomofthe 

mountoftheelectronicsassembly14712andprovidealocationwherethesensorassembly 

assemblethesensorcontroldevice.Theprofileofthesensorassembly14702maymatch 

orbeshapedincomplementaryfashiontothereceptacle14710,whichincludesan 

25 elastomericsealingmember14714(includingconductivematerialcoupledtothecircuit 

boardandalignedwiththeelectricalcontactsofthesensor14704).Thuswhenthesensor 

assembly14702issnapfitorotherwiseadheredtotheelectronicsassembly14712by 

drivingthesensorassembly14702intotheintegrallyformedrecess14710inthe 

electronicsassembly14712,theon-bodydevice14714depictedinFIG.SCisformed.  

30 Thisembodimentprovidesanintegratedconnectorforthesensorassembly14702within 

theelectronicsassembly14712.  

AdditionalinformationregardingsensorassembliesisprovidedinU.S. Publication 

No.2013/0150691andU.S.PublicationNo.2021/0204841,eachofwhichisincorporated 

byreferencehereininitsentirety.  
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Accordingtoembodimentsofthepresentdisclosurethesensorcontroldevice102 

maybemodifiedtoprovideaone-piecearchitecturethatmaybesubjectedtosterilization 

techniquesspecificallydesignedforaone-piecearchitecturesensorcontroldevice.Aone

piecearchitectureallowsthesensorapplicator150andthesensorcontroldevice102tobe 

S shippedtotheuserinasinglesealedpackagethatdoesnotrequireanyfinaluserassembly 

steps.Rathertheuserneedonlyopenonepackageandsubsequentlydeliverthesensor 

controldevice102tothetargetmonitoringlocation.Theone-piecesystemarchitecture 

describedhereinmayproveadvantageousineliminatingcomponentpadsvarious 

fabricationprocessstepsanduserassemblysteps.Asaresultpackagingandwasteare 

10 reducedandthepotentialforusererrororcontaminationtothesystemismitigated.  

FIGS.9Aand9Baresideandcross-sectionalsideviewsrespectivelyofan 

exampleembodimentofthesensorapplicator102withtheapplicatorcap210coupled 

thereto. MorespecificallyFIG.9Adepictshowthesensorapplicator102mightbe 

shippedtoandreceivedbyauserandFIG.9Bdepictsthesensorcontroldevice4402 

15 arrangedwithinthesensorapplicator102.Accordinglythefullyassembledsensorcontrol 

device4402mayalreadybeassembledandinstalledwithinthesensorapplicator102prior 

tobeingdeliveredtotheuserthusremovinganyadditionalassemblystepsthatauser 

wouldotherwisehavetoperform.  

Thefullyassembledsensorcontroldevice4402maybeloadedintothesensor 

20 applicator102,andtheapplicatorcap210maysubsequentlybecoupledtothesensor 

applicator102. Insomeembodimentstheapplicatorcap210maybethreadedtothe 

applicatorcap210relativetothehousing208,thetamperring4702mayshearandthereby 

freetheapplicatorcap210fromthesensorapplicator102.  

25 Accordingtothepresentdisclosurewhileloadedinthesensorapplicator102,the 

sensorcontroldevice4402maybesubjectedtogaseouschemicalsterilization4704 

configuredtosterilizetheelectronicshousing4404andanyotherexposedportionsofthe 

sensorcontroldevice4402. Toaccomplishthisachemicalmaybeinjectedintoa 

sterilizationchamber4706cooperativelydefinedbythesensorapplicator102andthe 

30 interconnectedcap210. Insomeapplicationsthechemicalmaybeinjectedintothe 

sterilizationchamber4706viaoneormorevents4708definedintheapplicatorcap210 

atitsproximalend610.Examplechemicalsthatmaybeusedforthegaseouschemical 

sterilization4704includebutarenotlimitedtoethyleneoxidevaporizedhydrogen 

peroxidenitrogenoxide(e.g., nitrousoxidenitrogendioxideetc.),andsteam.  
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Sincethedistalportionsofthesensor4410andthesharp4412aresealedwithin 

thesensorcap4416,thechemicalsusedduringthegaseouschemicalsterilizationprocess 

donotinteractwiththeenzymeschemistryandbiologicsprovidedonthetail4524and 

othersensorcomponentssuchasmembranecoatingsthatregulateanalyteinflux.  

S Onceadesiredsterilityassurancelevelhasbeenachievedwithinthesterilization 

chamber4706,thegaseoussolutionmayberemovedandthesterilizationchamber4706 

maybeaerated. Aerationmaybeachievedbyaseriesofvacuumsandsubsequently 

circulatingagas(e.g., nitrogen)orfilteredairthroughthesterilizationchamber4706.  

Oncethesterilizationchamber4706isproperlyaeratedthevents4708maybeoccluded 

10 withaseal4712(shownindashedlines).  

Insomeembodimentstheseal4712maycomprisetwoormorelayersofdifferent 

materials.Thefirstlayermaybemadeofasyntheticmaterial(e.g.,aflash-spunhigh

densitypolyethylenefiber),suchasTyvek®availablefromDuPont®.Tyvek®ishighly 

durableandpunctureresistantandallowsthepermeationofvapors.TheTyvek®layer 

15 canbeappliedbeforethegaseouschemicalsterilizationprocessandfollowingthegaseous 

chemicalsterilizationprocessafoilorothervaporandmoistureresistantmateriallayer 

maybesealed(e.g.,heatsealed)overtheTyvek®layertopreventtheingressof 

contaminantsandmoistureintothesterilizationchamber4706.Inotherembodimentsthe 

seal4712maycompriseonlyasingleprotectivelayerappliedtotheapplicatorcap210.  

20 Insuchembodimentsthesinglelayermaybegaspermeableforthesterilizationprocess, 

butmayalsobecapableofprotectionagainstmoistureandotherharmfulelementsonce 

Withtheseal4712inplacetheapplicatorcap210providesabarrieragainst 

outsidecontaminationandtherebymaintainsasterileenvironmentfortheassembled 

25 sensorcontroldevice4402untiltheuserremoves(unthreads)theapplicatorcap210.The 

applicatorcap210mayalsocreateadust-freeenvironmentduringshippingandstorage 

thatpreventstheadhesivepatch4714frombecomingdirty.  

FIGS.1OAand1OBareisometricandsideviewsrespectivelyofanotherexample 

sensorcontroldevice5002,accordingtooneormoreembodimentsofthepresent 

30 disclosure.Thesensorcontroldevice5002maybesimilarinsomerespectstothesensor 

controldevice102ofFIG.1Aandthereforemaybebestunderstoodwithreferencethereto.  

Moreoverthesensorcontroldevice5002mayreplacethesensorcontroldevice102of 

FIG.lAandthereforemaybeusedinconjunctionwiththesensorapplicator102ofFIG.  
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thesterilizationprocessiscomplete.
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lAwhichmaydeliverthesensorcontroldevice5002toatargetmonitoringlocationona 

usersskin.  

Unlikethesensorcontroldevice102ofFIG.1Ahoweverthesensorcontrol 

device5002maycompriseaone-piecesystemarchitecturenotrequiringausertoopen 

S multiplepackagesandfinallyassemblethesensorcontroldevice5002priortoapplication.  

Ratheruponreceiptbytheuserthesensorcontroldevice5002mayalreadybefully 

assembledandproperlypositionedwithinthesensorapplicator150(FIG.lA).Tousethe 

sensorcontroldevice5002,theuserneedonlyopenonebarrier(e.g., theapplicatorcap 

708ofFIG.3B)beforepromptlydeliveringthesensorcontroldevice5002tothetarget 

10 monitoringlocationforuse.  

Asillustratedthesensorcontroldevice5002includesanelectronicshousing5004 

thatisgenerallydisc-shapedandmayhaveacircularcross-section.Inotherembodiments, 

howevertheelectronicshousing5004mayexhibitothercross-sectionalshapessuchas 

ovoidorpolygonalwithoutdepartingfromthescopeofthedisclosure.Theelectronics 

15 housing5004maybeconfiguredtohouseorotherwisecontainvariouselectrical 

componentsusedtooperatethesensorcontroldevice5002.Inatleastoneembodiment, 

anadhesivepatch(notshown)maybearrangedatthebottomoftheelectronicshousing 

5004.Theadhesivepatchmaybesimilartotheadhesivepatch105ofFIG.lAandmay 

thushelpadherethesensorcontroldevice5002totheusersskinforuse.  

20 Asillustratedthesensorcontroldevice5002includesanelectronicshousing5004 

thatincludesashell5006andamount5008thatismatablewiththeshell5006.Theshell 

engagementaninterferencefitsonicweldingoneormoremechanicalfasteners(e.g., 

screws),agasketanadhesiveoranycombinationthereofInsomecasestheshell5006 

25 maybesecuredtothemount5008suchthatasealedinterfaceisgeneratedtherebetween.  

Thesensorcontroldevice5002mayfurtherincludeasensorSO10(partially 

visible)andasharp5012(partiallyvisible),usedtohelpdeliverthesensor5010 

transcutaneouslyunderausersskindunngapplicationofthesensorcontroldevice5002.  

Asillustratedcorrespondingportionsofthesensor5010andthesharp5012extend 

30 distallyfromthebottomoftheelectronicshousing5004(e.g.,themount5008).Thesharp 

5012mayincludeasharphub5014configuredtosecureandcarrythesharp5012.Asbest 

seeninFIG.lOBthesharphub5014mayincludeorotherwisedefineamatingmember 

5016.Tocouplethesharp5012tothesensorcontroldevice5002,thesharp5012maybe 

advancedaxiallythroughtheelectronicshousing5004untilthesharphub5014engages 
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5006maybesecuredtothemount5008viaavarietyofwayssuchasasnapfit
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anuppersurfaceoftheshell5006andthematingmember5016extendsdistallyfromthe 

bottomofthemount5008.Asthesharp5012penetratestheelectronicshousing5004,the 

exposedportionofthesensor5010maybereceivedwithinaholloworrecessed(arcuate) 

portionofthesharp5012.Theremainingportionofthesensor5010isarrangedwithinthe 

S intenoroftheelectronicshousing5004.  

Thesensorcontroldevice5002mayfurtherincludeasensorcap5018shown 

explodedordetachedfromtheelectronicshousing5004inFIGS.bA-lOB.Thesensor 

cap5016mayberemovablycoupledtothesensorcontroldevice5002(e.g., theelectronics 

housing5004)atornearthebottomofthemount5008.Thesensorcap5018mayhelp 

10 provideasealedbarrierthatsurroundsandprotectstheexposedportionsofthesensor 

5010andthesharp5012fromgaseouschemicalsterilization.Asillustratedthesensorcap 

5018maycompriseagenerallycylindricalbodyhavingafirstend5020aandasecondend 

5020boppositethefirstend5020a.Thefirstend5020amaybeopentoprovideaccess 

intoaninnerchamber5022definedwithinthebody.Incontrastthesecondend5020b 

15 maybeclosedandmayprovideorotherwisedefineanengagementfeature5024.As 

describedhereintheengagementfeature5024mayhelpmatethesensorcap5018tothe 

cap(e.g.,theapplicatorcap708ofFIG.3B)ofasensorapplicator(e.g.,thesensor 

applicator150ofFIGS.lAand3A-3G),andmayhelpremovethesensorcap5018from 

thesensorcontroldevice5002uponremovingthecapfromthesensorapplicator.  

20 Thesensorcap5018mayberemovablycoupledtotheelectronicshousing5004at 

ornearthebottomofthemount5008.Morespecificallythesensorcap5018maybe 

ofthemount5008.Inatleastoneembodimentforexamplethematingmember5016may 

defineasetofexternalthreads5026a(FIG.1OB)matablewithasetofinternalthreads 

25 5026b(FIG.1OA)definedbythesensorcap5018.Insomeembodimentstheexternaland 

internalthreads5026abmaycompriseaflatthreaddesign(e.g., lackofhelicalcurvature), 

whichmayproveadvantageousinmoldingthepads.Alternativelytheexternaland 

internalthreads5026abmaycompriseahelicalthreadedengagement.Accordinglythe 

sensorcapSO18maybethreadablycoupledtothesensorcontroldevice5002atthemating 

30 member5016ofthesharphub5014.Inotherembodimentsthesensorcap5018maybe 

removablycoupledtothematingmemberSO16viaothertypesofengagementsincluding, 

butnotlimitedtoaninterferenceorfrictionfitorafrangiblememberorsubstancethat 

maybebrokenwithminimalseparationforce(e.g., axialorrotationalforce).  
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Insomeembodimentsthesensorcap5018maycompriseamonolithic(singular) 

structureextendingbetweenthefirstandsecondends5020ab.Inotherembodiments, 

howeverthesensorcap5018maycomprisetwoormorecomponentparts.Inthe 

illustratedembodimentforexamplethesensorcap5018mayincludeasealring5028 

S positionedatthefirstend5020aandadesiccantcap5030arrangedatthesecondend 

5020b.Thesealring5028maybeconfiguredtohelpsealtheinnerchamber5022,as 

describedinmoredetailbelow.Inatleastoneembodimentthesealring5028may 
S S 

compnseanelastomericO-nng.Thedesiccantcap5030mayhouseorcomprisea 

desiccanttohelpmaintainpreferredhumiditylevelswithintheinnerchamber5022.The 

10 desiccantcap5030mayalsodefineorotherwiseprovidetheengagementfeature5024of 

thesensorcap5018.  

FIGS.1lA-iiCareprogressivecross-sectionalsideviewsshowingassemblyof 

thesensorapplicator102withthesensorcontroldevice5002,accordingtooneormore 

embodiments.Oncethesensorcontroldevice5002isfullyassembleditmaythenbe 

15 loadedintothesensorapplicator102.WithreferencetoFIG.11Athesharphub5014may 

includeorotherwisedefineahubsnappawl5302configuredtohelpcouplethesensor 

controldevice5002tothesensorapplicator102.Morespecificallythesensorcontrol 

device5002maybeadvancedintotheinteriorofthesensorapplicator102andthehub 
S 

snappawl5302maybereceivedbycorrespondingarms5304ofasharpcarner5306 

20 positionedwithinthesensorapplicator102.  

InFIG.1iBthesensorcontroldevice5002isshownreceivedbythesharpcarder 

device5002isloadedintothesensorapplicator102,theapplicatorcap210maybecoupled 

tothesensorapplicator102.Insomeembodimentstheapplicatorcap210andthehousing 

25 208mayhaveopposingmatablesetsofthreads5308thatenabletheapplicatorcap210to 

bescrewedontothehousing208inaclockwise(orcounter-clockwise)directionand 

therebysecuretheapplicatorcap210tothesensorapplicator102.  

Asillustratedthesheath212isalsopositionedwithinthesensorapplicator102, 

andthesensorapplicator102mayincludeasheathlockingmechanism5310configured 

30 toensurethatthesheath212doesnotprematurelycollapseduringashockevent.Inthe 

illustratedembodimentthesheathlockingmechanism5310maycompriseathreaded 

engagementbetweentheapplicatorcap210andthesheath212.Morespecificallyoneor 

moreinternalthreads5312amaybedefinedorotherwiseprovidedontheinnersurfaceof 

theapplicatorcap210andoneormoreexternalthreads5312bmaybedefinedor 
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5306andthereforesecuredwithinthesensorapplicator102.Oncethesensorcontrol
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otherwiseprovidedonthesheath212.Theinternalandexternalthreads5312abmaybe 

configuredtothreadablymateastheapplicatorcap210isthreadedtothesensorapplicator 

102atthethreads5308.Theinternalandexternalthreads5312abmayhavethesame 

threadpitchasthethreads5308thatenabletheapplicatorcap210tobescrewedontothe 

S housing208.  

InFIG.11Ctheapplicatorcap210isshownfullythreaded(coupled)tothe 

housing208.Asillustratedtheapplicatorcap210mayfurtherprovideandotherwise 

defineacappost5314centrallylocatedwithintheinterioroftheapplicatorcap210and 

extendingproximallyfromthebottomthereofThecappost5314maybeconfiguredto 

10 receiveatleastaportionofthesensorcap5018astheapplicatorcap210isscrewedonto 

thehousing208.  

Withthesensorcontroldevice5002loadedwithinthesensorapplicator102and 

theapplicatorcap210properlysecuredthesensorcontroldevice5002maythenbe 

subjectedtoagaseouschemicalsterilizationconfiguredtosterilizetheelectronicshousing 

15 5004andanyotherexposedportionsofthesensorcontroldevice5002.Sincethedistal 

portionsofthesensor5010andthesharp5012aresealedwithinthesensorcap5018,the 

chemicalsusedduringthegaseouschemicalsterilizationprocessareunabletointeract 

withtheenzymeschemistryandbiologicsprovidedonthetail5104,andothersensor 

componentssuchasmembranecoatingsthatregulateanalyteinflux.  

20 FIGS.12A-12Careprogressivecross-sectionalsideviewsshowingassemblyand 

disassemblyofanalternativeembodimentofthesensorapplicator102withthesensor 

sensorcontroldevice5002maybeloadedintothesensorapplicator102bycouplingthe 

hubsnappawl5302intothearms5304ofthesharpcarrier5306positionedwithinthe 

25 sensorapplicator102,asgenerallydescribedabove.  

Intheillustratedembodimentthesheatharms5604ofthesheath212maybe 

configuredtointeractwithafirstdetent5702aandaseconddetent5702bdefinedwithin 

theinteriorofthehousing208.Thefirstdetent5702amayalternatelybereferredtoa 

"locking"detentandtheseconddetent5702bmayalternatelybereferredtoasa"firing 

30 detent.Whenthesensorcontroldevice5002isinitiallyinstalledinthesensorapplicator 

102,thesheatharms5604maybereceivedwithinthefirstdetent5702a.Asdiscussed 

belowthesheath212maybeactuatedtomovethesheatharms5604totheseconddetent 

5702bwhichplacesthesensorapplicator102infiringposition.  

39 

controldevice5002,accordingtooneormoreadditionalembodiments.Afullyassembled
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InFIG.12Btheapplicatorcap210isalignedwiththehousing208andadvanced 

towardthehousing208sothatthesheath212isreceivedwithintheapplicatorcap210.  

Insteadofrotatingtheapplicatorcap210relativetothehousing208,thethreadsofthe 

applicatorcap210maybesnappedontothecorrespondingthreadsofthehousing208to 

S coupletheapplicatorcap210tothehousing208.Axialcutsorslots5703(oneshown) 

definedintheapplicatorcap210mayallowportionsoftheapplicatorcap210nearits 

threadingtoflexoutwardtobesnappedintoengagementwiththethreadingofthehousing 

208.Astheapplicatorcap210issnappedtothehousing208,thesensorcap5018may 

correspondinglybesnappedintothecappost5314.  

10 SimilartotheembodimentofFIGS.1lA-iiCthesensorapplicator102may 

includeasheathlockingmechanismconfiguredtoensurethatthesheath212doesnot 

prematurelycollapseduringashockevent.Intheillustratedembodimentthesheath 

lockingmechanismincludesoneormoreribs5704(oneshown)definednearthebaseof 

thesheath212andconfiguredtointeractwithoneormoreribs5706(twoshown)anda 

15 shoulder5708definednearthebaseoftheapplicatorcap210.Theribs5704maybe 

configuredtointer-lockbetweentheribs5706andtheshoulder5708whileattachingthe 

applicatorcap210tothehousing208.Morespecificallyoncetheapplicatorcap210is 

snappedontothehousing208,theapplicatorcap210mayberotated(e.g.,clockwise), 

whichlocatestheribs5704ofthesheath212betweentheribs5706andtheshoulder5708 

20 oftheapplicatorcap210andthereby"locks"theapplicatorcap210inplaceuntiltheuser 

reverserotatestheapplicatorcap210toremovetheapplicatorcap210foruse.  

cap210mayalsopreventthesheath212fromcollapsingprematurely.  

InFIG.12Ctheapplicatorcap210isremovedfromthehousing208.Aswiththe 

25 embodimentofFIGS.12A-12Ctheapplicatorcap210canberemovedbyreverserotating 

theapplicatorcap210whichcorrespondinglyrotatesthecappost5314inthesame 

directionandcausessensorcap5018tounthreadfromthematingmember5016,as 

generallydescribedabove.Moreoverdetachingthesensorcap5018fromthesensor 

controldevice5002exposesthedistalportionsofthesensor5010andthesharp5012.  

30 Astheapplicatorcap210isunscrewedfromthehousing208,theribs5704defined 

onthesheath212mayslidinglyengagethetopsoftheribs5706definedontheapplicator 

cap210.Thetopsoftheribs5706mayprovidecorrespondingrampedsurfacesthatresult 

inanupwarddisplacementofthesheath212astheapplicatorcap210isrotatedand 

movingthesheath212upwardcausesthesheatharms5604toflexoutofengagementwith 
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thefirstdetent5702atobereceivedwithintheseconddetent5702b.Asthesheath212 

movestotheseconddetent5702btheradialshoulder5614movesoutofradial 

engagementwiththecarrierarm(s)5608,whichallowsthepassivespringforceofthe 

spnng5612topushupwardonthesharpcarrier5306andforcethecarrierarm(s)5608 

S outofengagementwiththegroove(s)5610.Asthesharpcarrier5306movesupward 

withinthehousing208,thematingmember5016maycorrespondinglyretractuntilit 

becomesflushsubstantiallyflushorsub-flushwiththebottomofthesensorcontrol 

device5002.Atthispointthesensorapplicator102infiringposition.Accordinglyinthis 

embodimentremovingtheapplicatorcap210correspondinglycausesthematingmember 

10 SOl6toretracML 

L ExemplaryFiringMechanism ofOne-Piece andTwo-Piece 

Applicators 

FIGS.13A-13Fillustrateexampledetailsofembodimentsoftheinternaldevice 

mechanicsof"firing"theapplicator216toapplysensorcontroldevice222toauserand 

15 includingretractingsharp1030safelybackintousedapplicator216.Alltogetherthese 

drawingsrepresentanexamplesequenceofdrivingsharp1030(supportingasensor 

coupledtosensorcontroldevice222)intotheskinofauserwithdrawingthesharpwhile 

leavingthesensorbehindinoperativecontactwithinterstitialfluidoftheuserand 

adheringthesensorcontroldevicetotheskinoftheuserwithanadhesive.Modification 

20 ofsuchactivityforusewiththealternativeapplicatorassemblyembodimentsand 

componentscanbeappreciatedinreferencetothesamebythosewithskillintheart.  

two-piecearchitectureasdisclosedherein.  

TurningnowtoFIG.13Aasensor1102issupportedwithinsharp1030,just 

25 abovetheskin1104oftheuser.Rails1106(optionallythreeofthem)ofanupperguide 

section1108maybeprovidedtocontrolapplicator216motionrelativetosheath318.The 

sheath318isheldbydetentfeatures1110withintheapplicator216suchthatappropriate 

downwardforcealongthelongitudinalaxisoftheapplicator216willcausetheresistance 

providedbythedetentfeatures1110tobeovercomesothatsharp1030andsensorcontrol 

30 device222cantranslatealongthelongitudinalaxisinto(andonto)skin1104oftheuser.  

Inaddition catcharms1112ofsensorcarrier 1022engagethesharpretraction 

assembly1024tomaintainthesharp1030inapositionrelativetothesensorcontrol 

device222.  

41 

Moreoverapplicator216maybeasensorapplicatorhavingone-piecearchitectureora
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InFIG.13Buserforceisappliedtoovercomeoroverridedetentfeatures1110and 

sheath318collapses intohousing314drivingthe sensorcontrol device222(with 

associatedpads)totranslatedownasindicatedbythearrowLalongthelongitudinalaxis.  

Aninnerdiameteroftheupperguidesection1108ofthesheath318constrainsthe 

S positionofcarderarms1112throughthefullstrokeofthesensor/shaminsertionprocess.  

Theretentionofthestopsurfaces1114ofcarrierarms1112againstthecomplimentary 

faces1116ofthesharpretractionassembly1024maintainsthepositionofthemembers 

withreturnspring1118fullyenergized. Accordingtoembodiments, ratherthan 

employinguserforcetodrivethesensorcontroldevice222totranslatedownasindicated 

10 bythearrowLalongthelongitudinal axishousing314canincludeabutton(forexample, 

notlimitationapushbutton)whichactivatesadrivespring(forexamplenotlimitation 

acoilspring)todrivethesensorcontroldevice222.  

InFIG.13Csensor1102andsharp1030havereachedfullinsertiondepth.Inso 

doingthecarderarms1112cleartheupperguidesection1108innerdiameter.Thenthe 

15 compressedforceofthecoilreturnspring1118drivesangledstopsurfaces1114radially 
S 

outwardreleasingforcetodrivethesharpcarner1102ofthesharpretraction 

assembly1024topullthe(slottedorotherwiseconfigured)sharp1030outoftheuserand 

offofthesensor1102asindicatedbythearrowRinFIG.13D.  

Withthesharp1030fullyretractedasshowninFIG.13Etheupperguide 

20 section1108ofthesheath318issetwithafinallockingfeature1120.AsshowninFIG.  

13Fthespentapplicatorassembly216isremovedfromtheinsertionsiteleavingbehind 

assembly216.Thespentapplicatorassembly216isnowreadyfordisposal.  

Operationoftheapplicator216whenapplyingthesensorcontroldevice222is 

25 designedtoprovidetheuserwithasensationthatboththeinsertionandretractionofthe 

sharp1030isperformedautomaticallybytheinternalmechanismsoftheapplicator216.  

Inotherwordsthepresentinventionavoidstheuserexperiencingthesensationthatheis 

manuallydrivingthesharp1030intohisskin.Thusoncetheuserappliessufficientforce 

toovercometheresistancefromthedetentfeaturesoftheapplicator216,theresulting 

30 actionsoftheapplicator216areperceivedtobeanautomatedresponsetotheapplicator 

being"triggered."Theuserdoesnotperceivethatheissupplyingadditionalforcetodrive 

thesharp1030topiercehisskindespitethatallthedrivingforceisprovidedbytheuser 

andnoadditionalbiasing/drivingmeansareusedtoinsertthesharp1030.Asdetailed 
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aboveinFIG.13Ctheretractionofthesharp1030isautomatedbythecoilreturn 

spnng1118oftheapplicator216.  

Withrespecttoanyoftheapplicatorembodimentsdescribedhereinaswellasany 

ofthecomponentsthereofincludingbutnotlimitedtotheshaysharpmoduleandsensor 

S moduleembodimentsthoseofskillintheartwillunderstandthatsaidembodimentscan 

bedimensionedandconfiguredforusewithsensorsconfiguredtosenseananalytelevel 

inabodilyfluidintheepidermis, dermisorsubcutaneoustissueofasubject.Insome 

embodimentsforexamplesharpsanddistalportionsofanalytesensorsdisclosedherein 

canbothbedimensionedandconfiguredtobepositionedataparticularend-depthQ.e 6 , 

10 thefurthestpointofpenetrationinatissueorlayerofthesubjectsbodye.g.,inthe 
S 

epidermisdermisorsubcutaneoustissue).Withrespecttosomeapplicatorembodiments, 

thoseofskillintheartwillappreciatethatcertainembodimentsofsharpscanbe 

dimensionedandconfiguredtobepositionedatadifferentend-depthinthesubject'sbody 

relativetothefinalend-depthoftheanalytesensor.Insomeembodimentsforexample, 

15 asharpcanbepositionedatafirstend-depthinthesubject'sepidermispriortoretraction 

whileadistalportionofananalytesensorcanbepositionedatasecondend-depthinthe 

subject'sdermis.Inotherembodimentsasharpcanbepositionedatafirstend-depthin 

thesubject'sdermispriortoretractionwhileadistalportionofananalytesensorcanbe 

positionedatasecondend-depthinthesubject'ssubcutaneoustissue. Instillother 

20 embodimentsasharpcanbepositionedatafirstend-depthpriortoretractionandthe 

analytesensorcanbepositionedatasecondend-depthwhereinthefirstend-depthand 

Additionallywithrespecttoanyoftheapplicatorembodimentsdescribedherein 

thoseofskillintheartwillunderstandthatananalytesensoraswellasoneormore 

25 structuralcomponentscoupledtheretoincludingbutnotlimitedtooneormorespring

mechanismscanbedisposedwithintheapplicatorinanoff-centerpositionrelativetoone 

ormoreaxesoftheapplicator.Insomeapplicatorembodimentsforexampleananalyte 

sensorandaspringmechanismcanbedisposedinafirstoff-centerpositionrelativetoan 

axisoftheapplicatoronafirstsideoftheapplicatorandthesensorelectronicscanbe 

30 disposedinasecondoff-centerpositionrelativetotheaxisoftheapplicatoronasecond 

sideoftheapplicator. Inotherapplicatorembodimentstheanalytesensorspring 

mechanismandsensorelectronicscanbedisposedinanoff-centerpositionrelativetoan 

axisoftheapplicatoronthesameside.Thoseofskillintheartwillappreciatethatother 

permutationsandconfigurationsinwhichanyoralloftheanalytesensorspring 
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mechanismsensorelectronicsandothercomponentsoftheapplicatoraredisposedina 

centeredoroff-centeredpositionrelativetooneormoreaxesoftheapplicatorarepossible 

andfullywithinthescopeofthepresentdisclosure.  

Additionaldetailsofsuitabledevicessystemsmethodscomponentsandthe 

S operationthereofalongwithrelatedfeaturesaresetforthinInternationalPublicationNo.  

wo2018/136898toRaoetal.,InternationalPublicationNo.WO2019/236850toThomas 
etal.,InternationalPublicationNo.WO2019/236859toThomasetal.,International 

PublicationNo.WO2019/236876toThomasetal.,andU.S.PatentPublicationNo.  

2020/0196919,filedJune6,2019,eachofwhichisincorporatedbyreferenceinitsentirety 

herein. Furtherdetailsregardingembodimentsofapplicatorstheircomponentsand 

variantsthereofaredescribedinU.S.PatentPublicationNos. 2013/0150691, 

2016/0331283,and2018/0235520,allofwhichareincorporatedbyreferencehereinin 

theirentiretiesandforallpurposes. Furtherdetailsregardingembodimentsofsharp 

modulessharpstheircomponentsandvariantsthereofaredescribedinU.S.Patent 

15 PublicationNo.2014/0171771,whichisincorporatedbyreferencehereininitsentirety 

andforallpurposes.  

Jo ExemplaryMeit/iodsofCallbratingAnalyteSeitsors 

Biochemicalsensorscanbedescribedbyoneormoresensingcharacteristics.A 

commonsensingcharacteristicisreferredtoasthebiochemicalsensorssensitivitywhich 

20 isameasureofthesensorsresponsivenesstotheconcentrationofthechemicalor 

compositionitisdesignedtodetect.Forelectrochemicalsensorsthisresponsecanbein 

othertypesofsensorstheresponsecanbeinadifferentformsuchasaphotonicintensity 

(e.g., opticallight).Thesensitivityofabiochemicalanalytesensorcanvarydependingon 

25 anumberoffactorsincludingwhetherthesensorisinaninvitrostateoraninvivostate.  

FIG.14isagraphdepictingtheinvitrosensitivityofanamperometricanalyte 

sensor.Theinvitrosensitivitycanbeobtainedbyinvitrotestingthesensoratvarious 

analyteconcentrationsandthenperformingaregression(e.g.,linearornon-linear)orother 

curvefittingontheresultingdata.Inthisexampletheanalytesensorssensitivityislinear 

30 orsubstantiallylinearandcanbemodeledaccordingtotheequationym whereyis 

thesensorselectricaloutputcurrentxistheanalytelevel(orconcentration),mistheslope 

ofthesensitivityandbistheinterceptofthesensitivitywheretheinterceptgenerally 

correspondstoabackgroundsignal(e.g., noise).Forsensorswithalinearorsubstantially 

linearresponsetheanalytelevelthatcorrespondstoagivencurrentcanbedetermined 
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fromtheslopeandinterceptofthesensitivity.Sensorswithanon-linearsensitivityrequire 

additionalinformationtodeterminetheanalytelevelresultingfromthesensorsoutput 

currentandthoseofordinaryskillintheartarefamiliarwithmannersbywhichtomodel 

non-linearsensitivities.Incertainembodimentsofinvivosensorstheinvitrosensitivity 

S canbethesameastheinvivosensitivitybutinotherembodimentsatransfer(or 

conversion)functionisusedtotranslatetheinvitrosensitivityintotheinvivosensitivity 

thatisapplicabletothesensorsintendedinvivouse.  

Calibrationisatechniqueforimprovingormaintainingaccuracybyadjustinga 

sensorsmeasuredoutputtoreducethedifferenceswiththesensorsexpectedoutput.One 

10 ormoreparametersthatdescribethesensorssensingcharacteristicslikeitssensitivity, 

areestablishedforuseinthecalibrationadjustment.  

Certaininvivoanalytemonitoringsystemsrequirecalibrationtooccurafter 

implantationofthesensorintotheuserorpatienteitherbyuserinteractionorbythe 

systemitselfinanautomatedfashion.Forexamplewhenuserinteractionisrequiredthe 

15 userperformsaninvitromeasurement(e.g., abloodglucose(BG)measurementusinga 
S 

fingerstickandaninvitroteststnp)andentersthisintothesystemwhiletheanalyte 

sensorisimplanted.Thesystemthencomparestheinvitromeasurementwiththeinvivo 

signalandusingthedifferentialdeterminesanestimateofthesensorsinvivosensitivity.  

Theinvivosensitivitycanthenbeusedinanalgorithmicprocesstotransformthedata 

20 collectedwiththesensortoavaluethatindicatestheusersanalytelevel.Thisandother 

processesthatrequireuseractiontoperformcalibrationarereferredtoas user 

sensitivitysuchthatthesensitivitydriftsorchangesovertime.Thusmultipleuser 

calibrations(e.g., accordingtoaperiodic(e.g., daily)schedulevariablescheduleoron 

25 anas-neededbasis)canberequiredtomaintainaccuracy.Whiletheembodiments 

describedhereincanincorporateadegreeofusercalibrationforaparticular 

implementationgenerallythisisnotpreferredasitrequirestheusertoperformapainful 

orotherwiseburdensomeBGmeasurementandcanintroduceusererror.  

Someinvivoanalytemonitoringsystemscanregularlyadjustthecalibration 

30 parametersthroughtheuseofautomatedmeasurementsofcharacteristicsofthesensor 

madebythesystemitself(e.g., processingcircuitryexecutingsoftware).Therepeated 
9 

adjustmentofthesensorssensitivitybasedonavariablemeasuredbythesystem(andnot 
theuser)isreferredtogenerallyas"system (orautomated)calibrationandcanbe 

performedwithusercalibrationsuchasanearlyBGmeasurementorwithoutuser 
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calibration.Likethecasewithrepeatedusercalibrationsrepeatedsystemcalibrationsare 

typicallynecessitatedbydriftinthesensorssensitivityovertime.Thuswhilethe 

embodimentsdescribedhereincanbeusedwithadegreeofautomatedsystemcalibration 
S 

preferablythesensorssensitivityisrelativelystableovertimesuchthatpost-implantation 

S calibrationisnotrequired.  

Someinvivoanalytemonitoringsystemsoperatewithasensorthatisfactory 

calibrated.Factorycalibrationreferstothedeterminationorestimationoftheoneormore 

calibrationparameterspriortodistributiontotheuserorhealthcareprofessional(HCP).  

Thecalibrationparametercanbedeterminedbythesensormanufacturer(orthe 

10 manufactureroftheothercomponentsofthesensorcontroldeviceifthetwoentitiesare 

different).Manyinvivosensormanufacturingprocessesfabricatethesensorsingroupsor 

batchesreferredtoasproductionlotsmanufacturingstagelotsorsimplylots.Asingle 

lotcanincludethousandsofsensors.  

Sensorscanincludeacalibrationcodeorparameterwhichcanbederivedor 

15 determinedduringoneormoresensormanufacturingprocessesandcodedorprogrammed, 

aspartofthemanufacturingprocessinthedataprocessingdeviceoftheanalyte 

monitoringsystemorprovidedonthesensoritselfforexampleasabarcodealasertag, 

anREIDtagorothermachinereadableinformationprovidedonthesensor. User 

calibrationduringinvivouseofthesensorcanbeobviatedorthefrequencyofinvivo 

20 calibrationsduringsensorwearcanbereducedifthecodeisprovidedtoareceiver(or 

otherdataprocessingdevice).Inembodimentswherethecalibrationcodeorparameteris 

orparametercanbeautomaticallytransmittedorprovidedtothedataprocessingdevicein 

theanalytemonitoringsystem.  

25 Someinvivoanalytemonitoringsystemoperatewithasensorthatcanbeoneor 

moreoffactorycalibratedsystemcalibratedand/orusercalibrated.Forexamplethe 

sensorcanbeprovidedwithacalibrationcodeorparameterwhichcanallowforfactory 

calibration.Iftheinformationisprovidedtoareceiver(forexampleenteredbyauser), 

thesensorcanoperateasafactorycalibratedsensor.Iftheinformationisnotprovidedto 

30 areceiverthesensorcanoperateasausercalibratedsensorand/orasystemcalibrated 

sensor.  

Inafurtheraspectprogrammingorexecutableinstructionscanbeprovidedor 

storedinthedataprocessingdeviceoftheanalytemonitoringsystem and/orthe 

receiver/controllerunittoprovideatimevaryingadjustmentalgorithmtotheinvivo 
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sensorduringuse.Forexamplebasedonaretrospectivestatisticalanalysisofanalyte 

sensorsusedinvitoandthecorrespondingglucoselevelfeedbackapredeterminedor 

analyticalcurveoradatabasecanbegeneratedwhichistimebasedandconfiguredto 
9 provideadditionaladjustmenttotheoneormoreinvivosensorparameterstocompensate 

S forpotentialsensordriftinstabilityprofileorotherfactors.  

Inaccordancewiththedisclosedsubjectmattertheanalytemonitoringsystemcan 

beconfiguredtocompensateoradjustforthesensorsensitivitybasedonasensordrift 

profile.Atimevaryingparameterf3(t)canbedefinedordeterminedbasedonanalysisof 

sensorbehaviorduringinvitouseandatimevaryingdriftprofilecanbedetermined.In 

10 certainaspectsthecompensationoradjustmenttothesensorsensitivitycanbe 

programmedinthereceiverunitthecontrollerordataprocessoroftheanalytemonitoring 

systemsuchthatthecompensationortheadjustmentorbothcanbeperformed 

automaticallyand/oriterativelywhensensordataisreceivedfromtheanalytesensor.In 

accordancewiththedisclosedsubjectmattertheadjustmentorcompensationalgorithm 

15 canbeinitiatedorexecutedbytheuser(ratherthanself-initiatingorexecuting)suchthat 

theadjustmentorthecompensationtotheanalytesensorsensitivityprofileisperformed 

orexecuteduponuserinitiationoractivationofthecorrespondingfunctionorroutineor 

upontheuserenteringthesensorcalibrationcode.  

Inaccordancewiththedisclosedsubjectmattereachsensorinthesensorlot(in 

20 someinstancesnotincludingsamplesensorsusedforinvitrotesting)canbeexamined 

non-destructivelytodetermineormeasureitscharacteristicssuchasmembranethickness 

characteristicssuchasthesurfacearea/volumeoftheactiveareacanbemeasuredor 

determined.Suchmeasurementordeterminationcanbeperformedinanautomated 

25 mannerusingforexampleopticalscannersorothersuitablemeasurementdevicesor 

systemsandthedeterminedsensorcharacteristicsforeachsensorinthesensorlotis 

comparedtothecorrespondingmeanvaluesbasedonthesamplesensorsforpossible 

correctionofthecalibrationparameterorcodeassignedtoeachsensor.Forexamplefor 

acalibrationparameterdefinedasthesensorsensitivitythesensitivityisapproximately 

30 inverselyproportionaltothemembranethicknesssuchthatforexampleasensorhaving 

ameasuredmembranethicknessofapproximately40~greaterthanthemeanmembrane 

thicknessforthesampledsensorsfromthesamesensorlotasthesensorthesensitivity 

assignedtothatsensorinoneembodimentisthemeansensitivitydeterminedfromthe 

sampledsensorsdividedby1.04.Likewisesincethesensitivityisapproximately 
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proportionaltoactiveareaofthesensorasensorhavingmeasuredactiveareaof 

0 approximately3olowerthanthemeanactiveareaforthesampledsensorsfromthesame 

sensorlotthesensitivityassignedtothatsensoristhemeansensitivitymultipliedby0.97.  

Theassignedsensitivitycanbedeterminedfromthemeansensitivityfromthesampled 

S sensorsbymultiplesuccessiveadjustmentsforeachexaminationormeasurementofthe 

sensor.Incertainembodimentsexaminationormeasurementofeachsensorcan 

additionallyincludemeasurementofmembraneconsistencyortextureinadditiontothe 

membranethicknessand/orsurfaceareorvolumeoftheactivesensingarea.  

AdditionalinformationregardingsensorcalibrationisprovidedinU.S.Publication 

10 No.2010/00230285andU.S.PublicationNo.2019/0274598,eachofwhichis 

incorporatedbyreferencehereininitsentirety.  

K ExemplaryBluetoothCommunicationProtocols 

Thestoragememory5030ofthesensor110canincludethesoftwareblocksrelated 

tocommunicationprotocolsofthecommunicationmodule.Forexamplethestorage 

15 memory5030canincludeaBLEservicessoftwareblockwithfunctionstoprovide 

interfacestomaketheBLEmodule5041availabletothecomputinghardwareofthesensor 

110.ThesesoftwarefunctionscanincludeaBLElogicalinterfaceandinterfaceparser.  

BLEservicesofferedbythecommunicationmodule5040canincludethegenericaccess 
S 

profileservicethegenencattributeservicegenericaccessservicedeviceinformation 

20 servicedatatransmissionservicesandsecurityservices.Thedatatransmissionservice 

canbeaprimaryserviceusedfortransmittingdatasuchassensorcontroldatasensor 

sensorstatusdatacanincludeerrordatacurrenttimeactiveandsoftwarestate.The 

analytemeasurementdatacanincludeinformationsuchascurrentandhistoricalraw 

25 measurementvaluescurrentand S 

histoncalvaluesafterprocessingusinganappropriate 
algorithmormodelprojectionsandtrendsofmeasurementlevelscomparisonsofother 

valuestopatient-specificaveragescallstoactionasdeterminedbythealgorithmsor 

modelsandothersimilartypesofdata.  

Accordingtoaspectsofthedisclosedsubjectmatterandasembodiedhereina 

30 sensor110canbeconfiguredtocommunicatewithmultipledevicesconcurrentlyby 

adaptingthefeaturesofacommunicationprotocolormediumsupportedbythehardware 

andradiosofthesensor110.AsanexampletheBLEmodule5041ofthecommunication 

module5040canbeprovidedwithsoftwareorfirmwaretoenablemultipleconcurrent 
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connectionsbetweenthesensor110asacentraldeviceandtheotherdevicesasperipheral 

devicesorasaperipheraldevicewhereanotherdeviceisacentraldevice.  

Connectionsandensuingcommunicationsessionsbetweentwodevicesusinga 

communicationprotocolsuchasBLEcanbecharacterizedbyasimilarphysicalchannel 

S operatedbetweenthetwodevices(e.g., asensor110anddatareceivingdevice120).The 
S physicalchannelcanincludeasinglechannelorasenesofchannelsincludingforexample 

andwithoutlimitationusinganagreeduponseriesofchannelsdeterminedbyacommon 

clockandchannel-orfrequency-hoppingsequence.Communicationsessionscanusea 

similar amount ofthe available communication spectrum and multiple such 

10 communicationsessionscanexistinproximity.Incertainembodimenteachcollectionof 

devicesinacommunicationsessionusesadifferentphysicalchannelorseriesofchannels, 

tomanageinterferenceofdevicesinthesameproximity.  

Forpurposeofillustrationandnotlimitationreferenceismadetoanexemplary 

embodimentofaprocedureforasensor-receiverconnectionforusewiththedisclosed 

15 subjectmatter.Firstthesensor110repeatedlyadvertisesitsconnectioninformationtoits 

environmentinasearchforadatareceivingdevice120.Thesensor110canrepeat 

advertisingonaregularbasisuntilaconnectionestablished.Thedatareceivingdevice120 

detectstheadvertisingpacketandscansandfiltersforthesensor120toconnecttothrough 

thedataprovidedintheadvertisingpacket.Nextdatareceivingdevice120sendsascan 

20 requestcommandandthesensor110respondswithascanresponsepacketproviding 

additionaldetails.Thenthedatareceivingdevice120sendsaconnectionrequestusing 

receivingdevice120canalsocontinuouslyrequesttoestablishaconnectiontoasensor 

110withaspecificBluetoothdeviceaddress.Thenthedevicesestablishaninitial 

25 connectionallowingthemtobegintoexchangedata.Thedevicesbeginaprocessto 

initializedataexchangeservicesandperformamutualauthenticationprocedure.  
S 

Dunngafirstconnectionbetweenthesensor110anddatareceivingdevice120, 

thedatareceivingdevice120caninitializeaservicecharacteristicandattributediscovery 

procedure.Thedatareceivingdevice120canevaluatethesefeaturesofthesensor110and 

30 storethemforuseduringsubsequentconnections.Nextthedevicesenableanotification 

foracustomizedsecurityserviceusedformutualauthenticationofthesensor110anddata 

receivingdevice120.Themutualauthenticationprocedurecanbeautomatedandrequire 

nouserinteraction.Followingthesuccessfulcompletionofthemutualauthentication 

procedurethesensor110sendsaconnectionparameterupdatetorequestthedata 
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receivingdevice120touseconnectionparametersettingspreferredbythesensor110and 

configuredtomaximumlongevity.  

Thedatareceivingdevice120thenperformssensorcontrolprocedurestobackfill 

historicaldatacurrentdataeventlogandfactorydata.Asanexampleforeachtypeof 

S datathedatareceivingdevice120sendsarequesttoinitiateabackfillprocess.Therequest 

canspecifyarangeofrecordsdefinedbasedonforexamplethemeasurementvalue, 

timestamporsimilarasappropriate.Thesensor110respondswithrequesteddatauntil 

allpreviouslyunsentdatainthememoryofthesensor110isdeliveredtothedatareceiving 

device120.Thesensor110canrespondtoabackfillrequestfromthedatareceivingdevice 

10 120thatalldatahasalreadybeensent.Oncebackfilliscompletedthedatareceiving 

device120cannotifysensor110thatitisreadytoreceiveregularmeasurementreadings.  

Thesensor110cansendreadingsacrossmultiplenotificationsresultonarepeatingbasis.  

Asembodiedhereinthemultiplenotificationscanberedundantnotificationstoensure 

thatdataistransmittedcorrectly.Alternativelymultiplenotificationscanmakeupasingle 

15 payload.  

Forpurposeofillustrationandnotlimitationreferenceismadetoanexemplary 

embodimentofaproceduretosendashutdowncommandtothesensor110.Theshutdown 

operationisexecutedifthesensor110isinforexampleanerrorstateinsertionfailed 

stateorsensorexpiredstate.Jfthesensor110isnotinthosestatesthesensor110canlog 

20 thecommandandexecutetheshutdownwhensensor110transitionsintotheerrorstateor 

sensorexpiredstate.Thedatareceivingdevice120sendsaproperlyformattedshutdown 

sensor110willrespondwithastandarderrorresponseindicatingthatthesensor110is 

busy.Otherwisethesensor110sendsaresponseasthecommandisreceived.  

25 Additionallythesensor110sendsasuccessnotificationthroughthesensorcontrol 

characteristictoacknowledgethesensor110hasreceivedthecommand.Thesensor110 

registerstheshutdowncommand.Atthenextappropriateopportunity(e.g.,dependingon 

thecurrentsensorstateasdescribedherein),thesensor110willshutdown.  

L. ExemplarySensorStatesandActivatiion 

30 Forpurposeofillustrationandnotlimitationreferenceismadetotheexemplary 

embodimentofahigh-leveldepictionofastatemachinerepresentation6000oftheactions 

thatcanbetakenbythesensor110asshowninFIG.15.Afterinitializationthesensor 

entersstate6005,whichrelatestothemanufactureofthesensor110.Inthemanufacture 

state6005thesensor110canbeconfiguredforoperationforexamplethestorage 
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commandtothesensor110. Ifthesensor110isactivelyprocessinganothercommandthe
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memory5030canbewritten.Atvarioustimeswhileinstate6005,thesensor110checks 

forareceivedcommandtogotothestoragestate6015. Uponentrytothestoragestate 

6015,thesensorperformsasoftwareintegritycheck.Whileinthestoragestate6015,the 

sensorcanalsoreceiveanactivationrequestcommandbeforeadvancingtotheinsertion 

S detectionstate6025.  

Uponentrytostate6025,thesensor110canstoreinformationrelatingtodevices 
authenticatedtocommunicatewiththesensorasset S 

dunngactivationorinitialize 

algorithmsrelatedtoconductingandinterpretingmeasurementsfromthesensinghardware 

5060.Thesensor110canalsoinitializealifecycletimerresponsibleformaintainingan 

10 activecountofthetimeofoperationofthesensor110andbegincommunicationwith 

authenticateddevicestotransmitrecordeddata.Whileintheinsertiondetectionstate6025, 

thesensorcanenterstate6030wherethesensor110checkswhetherthetimeofoperation 

isequaltoapredeterminedthreshold.Thistimeofoperationthresholdcancorrespondto 

atimeoutfunctionfordeterminingwhetheraninsertionhasbeensuccessful.Jfthetimeof 

15 operationhasreachedthethresholdthesensor110advancestostate6035,inwhichthe 

sensor110checkswhethertheaveragedatareadingisgreaterthanathresholdamount 

correspondingtoanexpecteddatareadingvolumefortriggeringdetectionofasuccessful 

insertion.Ifthedatareadingvolumeislowerthanthethresholdwhileinstate6035,the 

sensoradvancestostate6040correspondingtoafailedinsertion.Ifthedatareading 

20 volumesatisfiesthethresholdthesensoradvancestotheactivepairedstate6055.  

Theactivepairedstate6055ofthesensor110reflectsthestatewhilethesensor 

reportingthemasappropriate.Whileintheactivepairedstate6055,thesensor110sends 

measurementresultsorattemptstoestablishaconnectionwithareceivingdevice120.The 

25 sensor110alsoincrementsthetimeofoperation.Oncethesensor110reachesa 

predeterminedthresholdtimeofoperation(e.g., oncethetimeofoperationreachesa 

predeterminedthreshold),thesensor110transitionstotheactiveexpiredstate6065. The 

activeexpiredstate6065ofthesensor110reflectsthestatewhilethesensor110has 

operatedforitsmaximumpredeterminedamountoftime.  

30 Whileintheactiveexpiredstate6065,thesensor110cangenerallyperform 

operationsrelatingtowindingdownoperationandensuringthatthecollected 

measurementshavebeensecurelytransmittedtoreceivingdevicesasneeded.For 

examplewhileintheactiveexpiredstate6065,thesensor110cantransmitcollecteddata 

andifnoconnectionisavailablecanincreaseeffortstodiscoverauthenticateddevices 
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nearbyandestablishandconnectiontherewith.Whileintheactiveexpiredstate6065,the 

sensor110canreceiveashutdowncommandatstate6070.Ifnoshutdowncommandis 

receivedthesensor110canalsoatstate6075,checkifthetimeofoperationhasexceeded 

afinaloperationthreshold.Thefinaloperationthresholdcanbebasedonthebatterylife 

S ofthesensor110.Thenormalterminationstate6080correspondstothefinaloperations 

ofthesensor110andultimatelyshuttingdownthesensor110.  

BeforeasensorisactivatedtheASIC5000residesinalowpowerstoragemode 

state.TheactivationprocesscanbeginforexamplewhenanincomingRFfield(e.g., 

NECfield)drivesthevoltageofthepowersupplytotheASIC5000aboveareset 

10 thresholdwhichcausesthesensor110toenterawake-upstate.Whileinthewake-up 

statetheASIC5000entersanactivationsequencestate.TheASIC5000thenwakesthe 

communicationmodule5040.Thecommunicationmodule5040isinitializedtriggeringa 

poweronself-test.Thepoweronself-testcanincludetheASIC5000communicatingwith 

thecommunicationmodule5040usingaprescribedsequenceofreadingandwritingdata 

15 toverifythememoryandone-timeprogrammablememoryarenotcorrupted.  

WhentheASIC5000entersthemeasurementmodeforthefirsttimeaninsertion 

detectionsequenceisperformedtoverifythatthesensor110hasbeenproperlyinstalled 

ontothepatient'sbodybeforeapropermeasurementcantakeplace.Firstthesensor110 

interpretsacommandtoactivatethemeasurementconfigurationprocesscausingthe 

20 ASIC5000toentermeasurementcommandmode.Thesensor110thentemporarilyenters 

themeasurementlifecyclestatetorunanumberofconsecutivemeasurementstotest 

evaluatesthemeasurementresultstodetermineinsertionsuccess.Wheninsertionis 

deemedsuccessfulthesensor110entersameasurementstateinwhichthesensor110 

25 beginstakingregularmeasurementsusingsensinghardware5060.Ifthesensor110 

determinesthattheinsertionwasnotsuccessfulsensor110istriggeredintoaninsertion 

failuremodeinwhichtheASIC5000iscommandedbacktostoragemodewhilethe 

communicationmodule5040disablesitself 

M ExemplaryOver-the-AirUpdates 

30 FIG.lBfurtherillustratesanexampleoperatingenvironmentforprovidingover

the-air("OTA")updatesforusewiththetechniquesdescribedherein.Anoperatorofthe 
S 

analytemonitonngsystem100canbundleupdatesforthedatareceivingdevice120or 

sensor110intoupdatesforanapplicationexecutingonthemulti-purposedatareceiving 

device130.Usingavailablecommunicationchannelsbetweenthedatareceivingdevice 
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120,themulti-purposedatareceivingdevice130,andthesensor110,themulti-purpose 

datareceivingdevice130canreceiveregularupdatesforthedatareceivingdevice120or 

sensor110andinitiateinstallationoftheupdatesonthedatareceivingdevice120orsensor 

110.Themulti-purposedatareceivingdevice130actsasaninstallationorupdateplatform 

S forthedatareceivingdevice120orsensor110becausetheapplicationthatenablesthe 

multi-purposedatareceivingdevice130tocommunicatewithananalytesensor110,data 

receivingdevice120and/orremoteapplicationsewer150canupdatesoftwareorfirmware 

onadatareceivingdevice120orsensor110withoutwide-areanetworkingcapabilities.  

Asembodiedhereinaremoteapplicationsewer150operatedbythemanufacturer 

10 oftheanalytesensor110and/ortheoperatoroftheanalytemonitoringsystem100can 

providesoftwareandfirmwareupdatestothedevicesoftheanalytemonitoringsystem 

100.Inparticularembodimentstheremoteapplicationsewer150canprovidesthe 

updatedsoftwareandfirmwaretoauserdevice140ordirectlytoamulti-purposedata 

receivingdevice.Asembodiedhereintheremoteapplicationsewer150canalsoprovide 

15 applicationsoftwareupdatestoanapplicationstorefrontserver160usinginterfaces 

providedbytheapplicationstorefront.Themulti-purposedatareceivingdevice130can 

contacttheapplicationstorefrontserver160periodicallytodownloadandinstallthe 

updates.  

Afterthemulti-purposedatareceivingdevice130downloadsanapplicationupdate 

20 includingafirmwareorsoftwareupdateforadatareceivingdevice120orsensor110,the 

datareceivingdevice120orsensor110andmulti-purposedatareceivingdevice130 

firmwareorsoftwareupdateisavailableforthedatareceivingdevice120orsensor110.  

Themulti-purposedatareceivingdevice130canpreparethesoftwareorfirmwareupdate 

25 fordeliverytothedatareceivingdevice120orsensor110.Asanexamplethemulti

purposedatareceivingdevice130cancompressorsegmentthedataassociatedwiththe 

softwareorfirmwareupdatecanencryptordecryptthefirmwareorsoftwareupdateor 

canperformanintegritycheckofthefirmwareorsoftwareupdate.Themulti-purposedata 

receivingdevice130sendsthedataforthefirmwareorsoftwareupdatetothedata 

30 receivingdevice120orsensor110.Themulti-purposedatareceivingdevice130canalso 

sendacommandtothedatareceivingdevice120orsensor110toinitiatetheupdate.  

Additionallyoralternativelythemulti-purposedatareceivingdevice130canprovidea 

notificationtotheuserofthemulti-purposedatareceivingdevice130andinclude 

instructionsforfacilitatingtheupdatesuchasinstructionstokeepthedatareceiving 
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device120andthemulti-purposedatareceivingdevice130connectedtoapowersource 

andincloseproximityuntiltheupdateiscomplete.  

Thedatareceivingdevice120orsensor110receivesthedatafortheupdateand 

thecommandtoinitiatetheupdatefromthemulti-purposedatareceivingdevice130.The 

S datareceivingdevice120cantheninstallthefirmwareorsoftwareupdate.Toinstallthe 

updatethedatareceivingdevice120orsensor110canplaceorrestartitselfinaso-called 

safe"modewithlimitedoperationalcapabilities.Oncetheupdateiscompletedthedata 

receivingdevice120orsensor110re-entersorresetsintoastandardoperationalmode.  

Thedatareceivingdevice120orsensor110canperformoneormoreself-teststo 

10 determinethatthefirmwareorsoftwareupdatewasinstalledsuccessfully.Themulti

purposedatareceivingdevice130canreceivethenotificationofthesuccessfulupdate.  

Themulti-purposedatareceivingdevice130canthenreportaconfirmationofthe 

successfulupdatetotheremoteapplicationserver150.  

Inparticularembodimentsthestoragememory5030ofthesensor110includes 

15 one-timeprogrammable(OTP)memory.ThetermOTPmemorycanrefertomemorythat 

includesaccessrestrictionsandsecuritytofacilitatewritingtoparticularaddressesor 

segmentsinthememoryapredeterminednumberoftimes.Thememory5030canbe 

prearrangedintomultiplepre-allocatedmemoryblocksorcontainers.Thecontainersare 

pre-allocatedintoafixedsize.Ifstoragememory5030isone-timeprogrammingmemory, 

20 thecontainerscanbeconsideredtobeinanon-programmablestate.Additionalcontainers 

whichhavenotyetbeenwnttentocanbeplacedintoaprogrammableorwritablestate.  

ofcodeanddatatobewrittentothestoragememory5030.Updatingthesoftwareofa 

device(e.g.,thesensordevicedescribedherein)storedinanOTPmemorycanbe 

25 performedbysupersedingonlythecodeinaparticularpreviously-writtencontaineror 

containerswithupdatedcodewrittentoanewcontainerorcontainersratherthanreplacing 

theentirecodeinthememory.Inasecondembodimentthememoryisnotprearranged.  

Insteadthespaceallocatedfordataisdynamicallyallocatedordeterminedasneeded.  

Incrementalupdatescanbeissuedascontainersofvaryingsizescanbedefinedwhere 

30 updatesareanticipated.  

FIG.16isadiagramillustratinganexampleoperationalanddataflowforover

the-air(OTA)programmingofastoragememory5030inasensordevice100aswellas 

useofthememoryaftertheOTAprogramminginexecutionofprocessesbythesensor 

device110accordingtothedisclosedsubjectmatter.IntheexampleOTAprogramming 
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500illustratedinFIG.5,arequestissentfromanexternaldevice(e.g., thedatareceiving 

device130)toinitiateOTAprogramming(orre-programming).AtS11, communication 

module5040ofasensordevice110receivesanOTAprogrammingcommand.The 

communication module 5040 sends the OTA programming command to the 

S microcontroller5010ofthesensordevice110.  

At531, afterreceivingtheOTAprogrammingcommandthemicrocontroller5010 

validatestheOTAprogrammingcommand.Themicrocontroller5010candeterminefor 

examplewhethertheOTAprogrammingcommandissignedwithanappropriatedigital 

signaturetoken.UpondeterminingthattheOTAprogrammingcommandisvalidthe 

10 microcontroller5010cansetthesensordeviceintoanOTAprogrammingmode.At532, 

themicrocontroller5010canvalidatetheOTAprogrammingdata.At533 The 

microcontroller5010canresetthesensordevice110to S thesensordevice110 

inaprogrammingstate.Oncethesensordevice110hastransitionedintotheOTA 

programmingstatethemicrocontroller5010canbegintowritedatatotherewriteable 

15 memory540(e.g.,memory5020)ofthesensordeviceat534andwritedatatotheOTP 

memory550ofthesensordeviceat535(e.g.,storagememory5030).Thedatawrittenby 

themicrocontroller5010canbebasedonthevalidatedOTAprogrammingdata.The 

microcontroller5010canwritedatatocauseoneormoreprogrammingblocksorregions 

oftheOTPmemory550tobemarkedinvalidorinaccessible.Thedatawrittentothefree 

20 orunusedportionoftheOTPmemorycanbeusedtoreplaceinvalidatedorinaccessible 

programmingblocksoftheOTPmemory550.Afterthemicrocontroller5010writesthe 

ormoresoftwareintegritycheckstoensurethaterrorswerenotintroducedintothe 

programmingblocksduringthewritingprocess.Oncethemicrocontroller5010isableto 

25 determinethatthedatahasbeen wnttenwithouterrorsthemicrocontroller5010can 

resumestandardoperationsofthesensordevice.  

Inexecutionmodeat536,themicrocontroller5010canretrieveaprogramming 

manifestorprofilefromthe S 

rewnteablememory540.Theprogrammingmanifestor 
profilecanincludealistingofthevalidsoftwareprogrammingblocksandcanincludea 

30 guidetoprogramexecutionforthesensor110.Byfollowingtheprogrammingmanifest 

orprofilethemicrocontroller5010candeterminewhichmemoryblocksoftheOTP 

memory550areappropriatetoexecuteandavoidexecutionofout-of-dateorinvalidated 

programmingblocksorreferencetoout-of-datedata.At537,themicrocontroller5010can 

selectively retrievememoryblocks from the OTP memory 550. At 538, the 
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microcontroller5010canusetheretrievedmemoryblocksbyexecutingprogramming 

codestoredorusingvariablestoredinthememory.  

N. ExemplarySecurityandOtherArchitectureFeatures 

Asembodiedhereinafirstlayerofsecurityforcommunicationsbetweenthe 

S analytesensor110andotherdevicescanbeestablishedbasedonsecurityprotocols 

specifiedbyandintegratedinthecommunicationprotocolsusedforthecommunication.  

Anotherlayerofsecuritycanbebasedoncommunicationprotocolsthatnecessitateclose 

proximityofcommunicatingdevices.Furthermorecertainpacketsand/orcertaindata 

includedwithinpacketscanbeencryptedwhileotherpacketsand/ordatawithinpackets 

10 isotherwiseencryptedornotencrypted.Additionallyoralternativelyapplicationlayer 

encryptioncanbeusedwithoneormoreblockciphersorstreamcipherstoestablish 

mutualauthenticationandcommunicationencryptionwithotherdevicesintheanalyte 

monitonngsystem100.  

TheASIC5000oftheanalytesensor110canbeconfiguredtodynamically 

15 generateauthenticationandencryptionkeysusingdataretainedwithinthestoragememory 

5030.Thestoragememory5030canalsobepre-programmedwithasetofvalid 

authenticationandencryptionkeystousewithparticularclassesofdevices.TheASIC 

5000canbefurtherconfiguredtoperformauthenticationprocedureswithotherdevices 

usingreceiveddataandapplythegeneratedkeytosensitivedatapriortotransmittingthe 

20 sensitivedata.Thegeneratedkeycanbeuniquetotheanalytesensor110,uniquetoapair 

ofdevicesuniquetoacommunicationsessionbetweenananalytesensor110andother 

datacontainedwithinamessage.  

Boththesensor110andadatareceivingdevice120canensuretheauthorization 

25 oftheotherpartyinacommunicationsessiontoforexampleissueacommandorreceive 

data.Inparticularembodimentsidentityauthenticationcanbeperformedthroughtwo 

features.Firstthepartyassertingitsidentityprovidesavalidatedcertificatesignedbythe 

manufacturerofthedeviceortheoperatoroftheanalytemonitoringsystem100.Second, 

authenticationcanbeenforcedthroughtheuseofpublickeysandprivatekeysandshared 

30 secretsderivedtherefromestablishedbythedevicesoftheanalytemonitoringsystem100 

orestablishedbytheoperatoroftheanalytemonitoringsystem100.Toconfirmthe 

identityoftheotherpartythepartycanprovideproofthatthepartyhascontrolofits 

privatekey.  
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Themanufactureroftheanalytesensor110,datareceivingdevice120,orprovider 

oftheapplicationformulti-purposedatareceivingdevice130canprovideinformationand 

programmingnecessaryforthedevicestosecurelycommunicatethroughsecured 

programmingandupdates.Forexamplethemanufacturercanprovideinformationthat 

S canbeusedtogenerateencryptionkeysforeachdeviceincludingsecuredrootkeysfor 

theanalytesensor110andoptionallyforthedatareceivingdevice120thatcanbeusedin 

combinationwithdevice-specificinformationandoperationaldata(e.g., entropy-based 

randomvalues)togenerateencryptionvaluesuniquetothedevicesessionordata 

transmissionasneed.  

10 Analytedataassociatedwithauserissensitivedataatleastinpartbecausethis 

informationcanbeusedforavarietyofpurposesincludingforhealthmonitoringand 

medicationdosingdecisions.Inadditiontouserdatatheanalytemonitoringsystem100 

canenforcesecurityhardeningagainsteffortsbyoutsidepartiestoreverse-engineering.  

Communicationconnectionscanbeencryptedusingadevice-uniqueorsession-unique 

15 encryptionkey.Encryptedcommunicationsorunencryptedcommunicationsbetweenany 

twodevicescanbeverifiedwithtransmissionintegrity checksbuiltintothe 

communications.Analytesensor110operationscanbeprotectedfromtamperingby 

restrictingaccesstoreadandwritefunctionstothememory5020viaacommunication 

interface.Thesensorcanbeconfiguredtograntaccessonlytoknownor"trusted"devices, 

20 providedina whitelist"oronlytodevicesthatcanprovideapredeterminedcode 

associatedwiththemanufactureroranotherwiseauthenticateduser.Awhitelistcan 

inthewhitelistwillbeusedorapreferredrangeinwhichthewhitelistissearchedfirst, 

butotherdevicescanstillbeused.Thesensor110canfurtherdenyandshutdown 

25 connectionrequestsiftherequestorcannotcompletealoginprocedureovera 

communicationinterfacewithinapredeterminedperiodoftime(e.g.,withinfourseconds).  

Thesecharacteristicssafeguardagainstspecificdenialofserviceattacksandinparticular 

againstdenialofserviceattacksonaBLEinterface.  

Asembodiedhereintheanalytemonitoringsystem100canemployperiodickey 

30 rotationtofurtherreducethelikelihoodofkeycompromiseandexploitation.Akey 

rotationstrategyemployedbytheanalytemonitoringsystem100canbedesignedto 

supportbackwardcompatibilityoffield-deployedordistributeddevices.Asanexample, 

theanalytemonitoringsystem100canemploykeysfordownstreamdevices(e.g., devices 
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thatareinthefieldorcannotbefeasiblyprovidedupdates)thataredesignedtobe 

compatiblewithmultiplegenerationsofkeysusedbyupstreamdevices.  

Forpurposeofillustrationandnotlimitationreferenceismadetotheexemplary 

embodimentofamessagesequencediagram600forusewiththedisclosedsubjectmatter 

S asshowninFIG.17anddemonstratinganexampleexchangeofdatabetweenapairof 

devicesparticularlyasensor110andadatareceivingdevice120.Thedatareceiving 

device120canasembodiedhereinbeadatareceivingdevice120oramulti-purposedata 

receivingdevice130.Atstep605,thedatareceivingdevice120cantransmitasensor 

activationcommand605tothesensor110,forexampleviaashod-rangecommunication 

10 protocol.Thesensor110canpriortostep605beinaprimarilydormantstatepreserving 

itsbatteryuntilfullactivationisneeded.Afteractivationduringstep610,thesensor110 

cancollectdataorperformotheroperationsasappropriatetothesensinghardware5060 

ofthesensor110.Atstep615thedatareceivingdevice120caninitiateanauthentication 

requestcommand615. Inresponsetotheauthenticationrequestcommand615,boththe 

15 sensor110anddatareceivingdevice120canengageinamutualauthenticationprocess 

620.Themutualauthenticationprocess620caninvolvethetransferofdataincluding 

challengeparametersthatallowthesensor110anddatareceivingdevice120toensure 

thattheotherdeviceissufficientlycapableofadheringtoanagreed-uponsecurity 

frameworkdescribedherein.Mutualauthenticationcanbebasedonmechanismsfor 

20 authenticationoftwoormoreentitiestoeachotherwithorwithouton-linetrustedthird 

partiestoverifyestablishmentofasecretkeyviachallenge-response.Mutual 

similarversionsthereof 

Followingasuccessfulmutualauthenticationprocess620,atstep625thesensor 

25 110canprovidethedatareceivingdevice120withasensorsecret625.Thesensorsecret 

cancontainsensor-uniquevaluesandbederivedfromrandomvaluesgeneratedduring 

manufacture.Thesensorsecretcanbeencryptedpriortoorduringtransmissiontoprevent 

third-partiesfromaccessingthesecret.Thesensorsecret625canbeencryptedviaoneor 

moreofthekeysgeneratedbyorinresponsetothemutualauthenticationprocess620.At 

30 step630,thedatareceivingdevice120canderiveasensor-uniqueencryptionkeyfrom 

thesensorsecret.Thesensor-uniqueencryptionkeycanfurtherbesession-unique.As 

suchthesensor-uniqueencryptionkeycanbedeterminedbyeachdevicewithoutbeing 

transmittedbetweenthesensor110ordatareceivingdevice120.Atstep635,thesensor 

110canencryptdatatobeincludedinpayload.Atstep640,thesensor110cantransmit 
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theencryptedpayload640tothedatareceivingdevice120usingthecommunicationlink 

establishedbetweentheappropriatecommunicationmodelsofthesensor110anddata 

receivingdevice120.Atstep645,thedatareceivingdevice120candecryptthepayload 

usingthesensor-uniqueencryptionkeyderivedduringstep630.Followingstep645,the 

S sensor110candeliveradditional(includingnewlycollected)dataandthedatareceiving 

device120canprocessthereceiveddataappropriately.  

Asdiscussedhereinthesensor110canbeadevicewithrestrictedprocessing 

powerbatterysupplyandstorage.Theencryptiontechniquesusedbythesensor110(e.g., 

thecipheralgorithmorthechoiceofimplementationofthealgorithm)canbeselected 

10 basedatleastinpartontheserestrictions.Thedatareceivingdevice120canbeamore 

powerfuldevicewithfewerrestrictionsofthisnature.Thereforethedatareceivingdevice 

120canemploymoresophisticatedcomputationallyintenseencryptiontechniquessuch 

ascipheralgorithmsandimplementations.  

0. ExemplaryPayloadCommunicationFrequencies 

15 Theanalytesensor110canbeconfiguredtoalteritsdiscoverabilitybehaviorto 
S 

attempttoincreasetheprobabilityofthereceivingdevicereceivinganappropnatedata 

packetand/orprovideanacknowledgementsignalorotherwisereducerestrictionsthatcan 

becausinganinabilitytoreceiveanacknowledgementsignal.Alteringthediscoverability 

behavioroftheanalytesensor110canincludeforexampleandwithoutlimitationaltering 

20 thefrequencyatwhichconnectiondataisincludedinadatapacketalteringhowfrequently 

datapacketsaretransmittedgenerallylengtheningorshorteningthebroadcastwindow 

fordatapackets, S 

acknowledgementorscansignalsafterbroadcastingincludingdirectedtransmissionsto 

oneormoredevices(e.g., throughoneormoreattemptedtransmissions)thathave 

25 previouslycommunicatedwiththeanalytesensor110and/ortooneormoredevicesona 

whitelistalteringatransmissionpowerassociatedwiththecommunicationmodulewhen 

broadcastingthedatapackets(e.g., toincreasetherangeofthebroadcastordecrease 
S 

energyconsumedandextendthelifeofthebatteryoftheanalytesensor),altenngtherate 

ofpreparingandbroadcastingdatapacketsoracombinationofoneormoreother 

30 alterations.Additionallyoralternativelythereceivingdevicecansimilarlyadjust 

parametersrelatingtothelisteningbehaviorofthedevicetoincreasethelikelihoodof 

receivingadatapacketincludingconnectiondata.  

Asembodiedhereintheanalytesensor110canbeconfiguredtobroadcastdata 

packetsusingtwotypesofwindows.Thefirstwindowreferstotherateatwhichthe 

59 

altenngtheamountoftimethattheanalytesensor110listensfor



WO20221147512 PCTfLTS2O22/O11058 

analytesensor110isconfiguredtooperatethecommunicationhardware.Thesecond 

windowreferstotherateatwhichtheanalytesensor110isconfiguredtobeactively 

transmittingdatapackets(e.g.,broadcasting).Asanexamplethefirstwindowcanindicate 

thattheanalytesensor110operatesthecommunicationhardwaretosendand/orreceive 

S datapackets(includingconnectiondata)duringthefirst2secondsofeach60second 

period.Thesecondwindowcanindicatethatduringeach2secondwindowtheanalyte 

sensor110transmitsadatapacketevery60milliseconds.Therestofthetimeduringthe 

2secondwindowtheanalytesensor110isscanning.Theanalytesensor110canlengthen 

orshorteneitherwindowtomodifythediscoverabilitybehavioroftheanalytesensor110.  

10 Inparticularembodimentsthediscoverabilitybehavioroftheanalytesensorcan 

bestoredinadiscoverabilityprofileandalterationscanbemadebasedononeormore 

factorssuchasthestatusoftheanalytesensor110and/orbyapplyingrulesbasedonthe 

statusoftheanalytesensor110.Forexamplewhenthebatteryleveloftheanalytesensor 

110isbelowacertainamounttherulescancausetheanalytesensor110todecreasethe 

15 powerconsumedbythebroadcastprocess.Asanotherexampleconfigurationsettings 

associatedwithbroadcastingorotherwisetransmittingpacketscanbeadjustedbasedon 

theambienttemperaturethetemperatureoftheanalytesensor110orthetemperatureof 

certaincomponentsofcommunicationhardwareoftheanalytesensor110.Inadditionto 

modifyingthetransmissionpowerotherparametersassociatedwiththetransmission 

20 capabilitiesorprocessesofthecommunicationhardwareoftheanalytesensor110canbe 

modifiedincludingbutnotlimitedtotransmissionratefrequencyandtiming.As 

experiencinganegativehealtheventtherulescancausetheanalytesensor110toincrease 

itsdiscoverabilitytoalertthereceivingdeviceofthenegativehealthevent.  

25 P. ExemplarySensorSensitivityInitializationAdjustmentFeatures 

Asembodiedhereincertaincalibrationfeaturesforthesensinghardware5060of 

theanalytesensor110canbeadjustedbasedonexternalorintervalenvironmentfeatures 

aswellastocompensateforthedecayofthesensinghardware5060duringexpended 

periodofdisuse(e.g., a"shelftime"priortouse).Thecalibrationfeaturesofthesensing 

30 hardware5060canbeautonomouslyadjustedbythesensor110(e.g., byoperationofthe 

ASIC5000tomodifyfeaturesinthememory5020orstorage5030)orcanbeadjustedby 

otherdevicesoftheanalytemonitoringsystem100.  

Asanexamplesensorsensitivityofthesensinghardware5060canbeadjusted 

basedonexternaltemperaturedataorthetimesincemanufacture.Whenexternal 
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temperaturesaremonitoredduringthestorageofthesensorsthedisclosedsubjectmatter 

canadaptivelychangethecompensationtosensorsensitivityovertimewhenthedevice 

experienceschangingstorageconditions.Forpurposeofillustrationnotlimitations, 

adaptivesensitivityadjustmentcanbeperformedinanactive"storagemodewherethe 

S analytesensor110wakesupperiodicallytomeasuretemperature.Thesefeaturescansave 

thebatteryoftheanalytedeviceandextendthelifespanoftheanalytesensors.Ateach 

temperaturemeasurementtheanalytesensor110cancalculateasensitivityadjustment 

forthattimeperiodbasedonthemeasuredtemperature.Thenthetemperature-weighted 

adjustmentscanbeaccumulatedovertheactivestoragemodeperiodtocalculateatotal 

10 sensorsensitivityadjustmentvalueattheendoftheactivestoragemode(e.g., atinsertion).  

Similarlyatinsertion thesensor110candeterminethetimedifferencebetween 

manufactureofthesensor110(whichcanbewrittentothestorage5030oftheASIC5000) 

orthesensinghardware5060andmodifysensorsensitivityorothercalibrationfeatures 

accordingtooneormoreknowndecayratesorformulas.  

15 Additionallyforpurposeofillustrationandnotlimitationasembodiedherein 

sensorsensitivityadjustmentscanaccountforothersensorconditionssuchassensordrift.  

Sensorsensitivityadjustmentscanbehardcodedintothesensor110duringmanufacture, 

forexampleinthecaseofsensordriftbasedonanestimateofhowmuchanaverage 

sensorwoulddrift. Sensor110canuseacalibrationfunctionthathastime-varying 

20 functionsforsensoroffsetandgainwhichcanaccountfordriftoverawearperiodofthe 

sensor.Thussensor110canutilizeafunctionusedtotransformaninterstitialcurrentto 

timeandwhichcanrepresentsensorsensitivityandcanbedevicespecificcombined 

withabaselineoftheglucoseprofile.Suchfunctionstoaccountforsensorsensitivityand 

25 driftcanimprovesensor110accuracyoverawearperiodandwithoutinvolvinguser 

calibration.  

62. ExemplaryModel-basedAnalyteMeasurements 

Thesensor110detectsrawmeasurementvaluesfromsensinghardware5060.On

sensorprocessingcanbeperformedsuchasbyoneormoremodelstrainedtointerpret 

30 therawmeasurementvalues.Modelscanbemachinelearnedmodelstrainedoff-deviceto 

detectpredictorinterprettherawmeasurementvaluestodetectpredictorinterpretthe 

levelsofoneormoreanalytes.Additionaltrainedmodelscanoperateontheoutputofthe 

machinelearningmodelstrainedtointeractwithrawmeasurementvalues.Asanexample, 

modelscanbeusedtodetectpredict orrecommendeventsbasedontheraw 
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measurementsandtypeofanalyte(s)detectedbythesensinghardware5060.Eventscan 

includeinitiationorcompletionofphysicalactivitymealsapplicationofmedical 

treatmentormedicationemergenthealtheventsandothereventsofasimilarnature.  

Modelscanbeprovidedtothesensor110,datareceivingdevice120ormulti

S purposedatareceivingdevice130duringmanufactureorduringfirmwareorsoftware 

updates.Modelscanbeperiodicallyrefinedsuchasbythemanufacturerofthesensor110 

ortheoperatoroftheanalytemonitoringsystem100,basedondatareceivedfromthe 

sensor110anddatareceivingdevicesofanindividualuserormultipleuserscollectively.  

Incertainembodimentsthesensor110includessufficientcomputationalcomponentsto 

10 assistwithfurthertrainingorrefinementofthemachinelearnedmodelssuchasbasedon 

uniquefeaturesoftheusertowhichthesensor110isattached.Machinelearningmodels 

canincludebywayofexampleandnotlimitationmodelstrainedusingorencompassing 

decisiontreeanalysisgradientboostingadaboostingartificialneuralnetworksor 

variantsthereoflineardiscriminantanalysisnearestneighboranalysissupportvector 

15 machinessupervisedorunsupervisedclassificationandothers.Themodelscanalso 

includealgorithmicorrules-basedmodelsinadditiontomachinelearnedmodels.Model

basedprocessingcanbeperformedbyotherdevicesS thedatareceivingdevice 

120ormulti-purposedatareceivingdevice130,uponreceivingdatafromthesensor110 

(orotherdownstreamdevices).  
20 R. ExemplaryAlarmFeatures 

Datatransmittedbetweenthesensor110andadatareceivingdevice120can 

anddatareceivingdevice120canfurtherincludealarmsornotificationfordisplaytoa 

user.Thedatareceivingdevice120candisplayorotherwiseconveynotificationstothe 

25 userbasedontheraworprocessedmeasurementvaluesorcandisplayalarmswhen 

receivedfromthesensor110.Alarmsthatmaybetriggeredfordisplaytotheuserinclude 

alarmsbasedondirectanalytevalues(e.g., one-timereadingexceedingathresholdor 

failingtosatisfyathreshold),analytevaluetrends(e.g., averagereadingoverasetperiod 

oftimeexceedingathresholdorfailingtosatisfyathreshold; . analytevalue 

30 predictions(e.g., algorithmiccalculationbasedonanalytevaluesexceedsathresholdor 

failstosatisfyathreshold),sensoralerts(e.g., suspectedmalfunctiondetected), 

communicationalerts(e.g., nocommunicationbetweensensor110anddatareceiving 

device120forathresholdperiodoftimeunknowndeviceattemptingorfailingtoinitiate 

acommunicationsessionwiththesensor110),reminders(e.g., remindertochargedata 
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receivingdevice120remindertotakeamedicationorperformotheractivity),andother 

alertsofasimilarnature. Forpurposeofillustrationandnotlimitationasembodied 

hereinthealarmparametersdescribedhereincanbeconfigurablebyauserorcanbefixed 

duringmanufactureorcombinationsofuser-settableandnon-user-settableparameters.  

S S. ExemplaryLiectrodeConfigurations 

Sensorconfigurationsfeaturingasingleactiveareathatisconfiguredfordetection 

ofacorrespondingsingleanalytecanemploytwo-electrodeorthree-electrodedetection 

motifsasdescribedfurtherhereininreferencetoFIGS.18A-18C.Sensorconfigurations 

featuringtwodifferentactiveareasfordetectionofthesameorseparateanalyteseither 

10 uponseparateworkingelectrodesoruponthesameworkingelectrodearedescribed 

separatelythereafterinreferencetoFIGS.19A-21C. Sensorconfigurationshaving 

multipleworkingelectrodescanbeparticularlyadvantageousforincorporatingtwo 

differentactiveareaswithinthesamesensortailsincethesignalcontributionfromeach 

activeareacanbedeterminedmorereadily.  

15 Whenasingleworkingelectrodeispresentinananalytesensorthree-electrode 

sensorconfigurationscanincludeaworkingelectrodeacounterelectrodeandareference 

electrode.Relatedtwo-electrodesensorconfigurationscanincludeaworkingelectrode 

andasecondelectrodeinwhichthesecondelectrodecanfunctionasbothacounter 

electrodeandareferenceelectrode(i.e., acounter/referenceelectrode). Thevarious 

20 electrodescanbeatleastpartiallystacked(layered)upononeanotherand/orlaterally 

spacedapartfromoneanotheruponthesensortail.Suitablesensorconfigurationscanbe 

Inanyofthesensorconfigurationsdisclosedhereinthevariouselectrodescanbe 

electricallyisolatedfromoneanotherbyadielectricmaterialorsimilarinsulator.  

25 Analytesensorsfeaturingmultipleworkingelectrodescansimilarlyincludeatleast 

oneadditionalelectrode. Whenoneadditionalelectrodeispresenttheoneadditional 

electrodecanfunctionasacounter/referenceelectrodeforeachofthemultipleworking 

electrodes.Whentwoadditionalelectrodesarepresentoneoftheadditionalelectrodes 

canfunctionasacounterelectrodeforeachofthemultipleworkingelectrodesandthe 

30 otheroftheadditionalelectrodescanfunctionasareferenceelectrodeforeachofthe 

multipleworkingelectrodes.  

FIG.18Ashowsadiagramofanillustrativetwo-electrodeanalytesensor 
S 

configurationwhichiscompatibleforuseinthedisclosureherein.Asshownanalyte 

sensor200includessubstrate30212disposedbetweenworkingelectrode214and 
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counter/reference electrode 30216. Alternately, working electrode 214 and 

counter/referenceelectrode30216canbelocateduponthesamesideofsubstrate30212 

withadielectricmaterialinterposedinbetween(configurationnotshown).Activearea 

218isdisposedasatleastonelayeruponatleastaportionofworkingelectrode214.  

S Activearea218canincludemultiplespotsorasinglespotconfiguredfordetectionofan 

analyteasdiscussedfurtherherein.  

ReferringstilltoFIG.iSAmembrane220overcoatsatleastactivearea218.In 

certainembodimentsmembrane220canalsoovercoatsomeorallofworkingelectrode 

214and/orcounter/referenceelectrode30216,ortheentiretyofanalytesensor200.One 

10 orbothfacesofanalytesensor200canbeovercoatedwithmembrane220.Membrane 

220canincludeoneormorepolymericmembranematerialshavingcapabilitiesoflimiting 

analytefluxtoactivearea218(i.e.,membrane220isamasstransportlimitingmembrane 

havingsomepermeabilityfortheanalyteofinterest).Accordingtothedisclosureherein 

membrane220canbecrosslinkeciwithabranchedcrosslinkerincertainparticularsensor 

15 configurations.Thecompositionandthicknessofmembrane220canvarytopromotea 

desiredanalytefluxtoactivearea218,therebyprovidingadesiredsignalintensityand 

stability. Analytesensor200canbeoperableforassayingananalytebyanyof 
S 

coulometncamperometncvoltammetricorpotentiometricelectrochemicaldetection 

techniques.  

20 FIGS.18Band1SCshowdiagramsofillustrativethree-electrodeanalytesensor 

configurationswhicharealsocompatibleforuseinthedisclosureherein.Three-electrode 

18Aexceptfortheinclusionofadditionalelectrode217inanalytesensors201and202 

4 18Band18C).Withadditionalelectrode217,counter/referenceelectrode30216 

25 canthenfunctionaseitheracounterelectrodeorareferenceelectrodeandadditional 

electrode217fulfillstheotherelectrodefunctionnototherwiseaccountedfor.Working 

electrode214continuestofulfillitsoriginalfunction.Additionalelectrode217canbe 

disposeduponeitherworkingelectrode214orelectrode30216,withaseparatinglayerof 

dielectricmaterialinbetween.Forexampleandnotbythewayoflimitationasdepicted 

30 inFIG. 1SBdielectriclayers219a,219band219cseparateelectrodes214,30216and 

217fromoneanotherandprovideelectricalisolation. Alternativelyatleastoneof 

electrodes214,30216and217canbelocateduponoppositefacesofsubstrate30212,as 

showninFIG.BC.Thusincertainembodimentselectrode214(workingelectrode)and 

electrode30216(counterelectrode)canbelocateduponoppositefacesofsubstrate30212, 
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withelectrode217(referenceelectrode)beinglocatedupononeofelectrodes214or30216 

andspacedaparttherefromwithadielectricmaterial.Referencemateriallayer230(e.g., 

Ag/AgCl)canbepresentuponelectrode217,withthelocationofreferencemateriallayer 

230notbeinglimitedtothatdepictedinFIGS.18BandBC.Aswithsensor200shown 

S inFIG.18Aactivearea218inanalytesensors201and202canincludemultiplespotsor 

asinglespot.Additionallyanalytesensors201and202canbeoperableforassayingan 

analyze by any ofcoulometric, amperometric voltammetric or potentiometric 

electrochemicaldetectiontechniques.  

Likeanalytesensor200,membrane220canalsoovercoatactivearea218,aswell 

10 asothersensorcomponentsinanalytesensors201and202,therebyservingasamass 

transportlimitingmembrane.Incertainembodimentstheadditionalelectrode217canbe 

overcoatedwithmembrane220.AlthoughFIGS.18Band18Chavedepictedelectrodes 

214,30216and217asbeingovercoatedwithmembrane220,itistoberecognizedthatin 

certainembodimentsonlyworkingelectrode214isovercoated.Moreoverthethickness 

15 ofmembrane220ateachofelectrodes214,30216and217canbethesameordifferent.  

Asintwo-electrodeanalytesensorconfigurations(FIG.18A),oneorbothfacesofanalyte 

sensors201and202canbeovercoatedwithmembrane220inthesensorconfigurations 

ofFIGS. 18Band18Cortheentiretyofanalytesensors201and202canbeovercoated.  

Accordinglythethree-electrodesensorconfigurationsshowninFIGS.1SBand1SC 

20 shouldbeunderstoodasbeingnon-limitingoftheembodimentsdisclosedhereinwith 

alternativeelectrodeand/orlayerconfigurationsremainingwithinthescopeofthepresent 

FIG.19Ashowsanillustrativeconfigurationforsensor203havingasingle 

workingelectrodewithtwodifferentactiveareasdisposedthereon.FIG.19Aissimilar 

25 toFIG.1SAexceptforthepresenceoftwoactiveareasuponworkingelectrode214.first 

activearea21Saandsecondactivearea21Sbwhichareresponsivetodifferentanalytes 

andarelaterallyspacedapartfromoneanotheruponthesurfaceofworkingelectrode214.  

Activeareas21Saand21Sbcanincludemultiplespotsorasinglespotconfiguredfor 

detectionofeachanalyte. Thecompositionofmembrane220canvaryorbe 

30 compositionallythesameatactiveareas215aand215b.Firstactivearea215aandsecond 

activearea21Sbcanbeconfiguredtodetecttheircorrespondinganalytesatworking 

electrodepotentialsthatdifferfromoneanotherasdiscussedfurtherbelow.  

FIGS. 19Band19Cshowcross-sectionaldiagramsofillustrativethree-electrode 

sensorconfigurationsforsensors204and205 respectivelyeachfeaturingasingle 
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workingelectrodehavingfirstactivearea21Saandsecondactivearea218bdisposed 

thereon.FIGS.19Band19CareotherwisesimilartoFIGS.18BandBCandcanbebetter 

understoodbyreferencethereto.AswithFIG.19Athecompositionofmembrane220 

canvaryorbecompositionallythesameatactiveareas21Saand218b.  

S Illustrativesensorconfigurationshavingmultipleworkingelectrodesspecifically 

twoworkingelectrodesaredescribedinfurtherdetailinreferencetoFIGS. 20-21C.  

Althoughthefollowingdescriptionisprimarilydirectedtosensorconfigurationshaving 

twoworkingelectrodesitistobeappreciatedthatmorethantwoworkingelectrodescan 

beincorporatedthroughextensionofthedisclosureherein.Additionalworkingelectrodes 

10 canbeusedtoimpartadditionalsensingcapabilitiestotheanalytesensorsbeyondjusta 

firstanalyteandasecondanalytee.g., forthedetectionofathirdand/orfourthanalyte.  

FIG.20showsacross-sectionaldiagramofanillustrativeanalytesensor 

configurationhavingtwoworkingelectrodesareferenceelectrodeandacounter 

electrodewhichiscompatibleforuseinthedisclosureherein.Asshownanalytesensor 

15 300includesworkingelectrodes304and306disposeduponoppositefacesofsubstrate 

302.Firstactivearea3lOaisdisposeduponthesurfaceofworkingelectrode304,and 

secondactivearea31Obisdisposeduponthesurfaceofworkingelectrode306.Counter 

electrode320iselectricallyisolatedfromworkingelectrode304bydielectriclayer322, 

andreferenceelectrode321iselectricallyisolatedfromworkingelectrode306by 

20 dielectriclayer323.Outer S 

dielectnclayers30230and332arepositioneduponreference 
electrode321andcounterelectrode320,respectively.Membrane340canovercoatat 

componentsofanalytesensor300ortheentiretyofanalytesensor300optionallybeing 

overcoatedwithmembrane340aswell.  

25 In certain embodiments, membrane 340 can be continuous but vary 

compositionallyuponactivearea31Oaand/oruponactivearea31Obinordertoafford 

differentpermeabilityvaluesfordifferentiallyregulatingtheanalytefluxateachlocation.  

Forexampledifferentmembraneformulationscanbesprayedand/orprintedontothe 

opposingfacesofanalytesensor300.Dipcoatingtechniquescanalsobeappropriate, 

30 particularlyfordepositingatleastaportionofabilayermembraneupononeofactiveareas 

3lOaand3lOb. Incertainembodimentsmembrane340canbethesameorvary 

compositionallyatactiveareas3lOaand3lOb. Forexamplemembrane340canbe 

homogeneouswhereitovercoatsactivearea31Oaandheterogeneouswhereitovercoats 

activearea3lOb. Incertainembodimentsmembrane340canincludeabilayer 
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overcoatingactivearea31Oaandbeahomogeneousmembraneovercoatingactivearea 

3lObormembrane340canincludeabilayerovercoatingactiveareas3lObandbea 

homogeneousmembraneovercoatingactivearea31Oa.Incertainembodimentsoneof 

thefirstmembraneportion340aandthesecondmembraneportion340bcancomprisea 

S bilayermembraneandtheotherofthefirstmembraneportion340aandthesecond 

membraneportion340bcancompriseasinglemembranepolymeraccordingtoparticular 

embodimentsofthepresentdisclosure.Incertainembodimentsananalytesensorcan 

includemorethanonemembrane340,e.g.,twoormoremembranes.Forexamplebut 

notbywayoflimitationananalytesensorcanincludeamembranethatovercoatstheone 

10 ormoreactivearease.g., 31Oaand31Obandanadditionalmembranethatovercoatsthe 

entiresensorasshowninFIG.20.Insuchconfigurationsabilayermembranecanbe 

formedovertheoneormoreactivearease.g.,3lOaand3lOb.  

Likeanalytesensors200201and202analytesensor300canbeoperablefor 

assayingketones(and/orasecondanalyte)byanyofcoulometncamperometric, 

15 voltammetncorpotentiometricelectrochemicaldetectiontechniques.  

Alternativesensorconfigurationshavingmultipleworkingelectrodesanddiffering 

fromtheconfigurationshowninFIG.20canfeatureacounter/referenceelectrodeinstead 

ofseparatecounterandreferenceelectrodes320,321, and/orfeaturelayerand/or 

membranearrangementsvaryingfromthoseexpresslydepicted.Forexampleandnotby 

20 thewayoflimitationthepositioningofcounterelectrode320andreferenceelectrode321 

canbereversedfromthatdepictedinFIG.20.Inadditionworkingelectrodes304and 

inFIG.20.  

Although suitable sensor configurations can feature electrodes that are 

25 substantiallyplanarincharacteritistobeappreciatedthatsensorconfigurationsfeaturing 

non-planarelectrodescanbeadvantageousandparticularlysuitableforuseinthe 

disclosureherein. Inparticularsubstantiallycylindricalelectrodesthataredisposed 

concentricallywithrespecttooneanothercanfacilitatedepositionofamasstransport 

limitingmembraneasdescribedhereinbelow.Forexamplebutnotbywayoflimitation 

30 concentricworkingelectrodesthatarespacedapartalongthelengthofasensortailcan 

facilitatemembranedepositionthroughsequentialdipcoatingoperationsinasimilar 

mannertothatdescribedaboveforsubstantiallyplanarsensorconfigurations.FIGS.2lA

21Cshowperspectiveviewsofanalytesensorsfeaturingtwoworkingelectrodesthatare 

disposedconcentricallywithrespecttooneanother.Itistobeappreciatedthatsensor 
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configurationshavingaconcentricelectrodedispositionbutlackingasecondworking 

electrodearealsopossibleinthepresentdisclosure.  

FIG.21Ashowsaperspectiveviewofanillustrativesensorconfigurationinwhich 
S multipleelectrodesaresubstantiallycylindricalandaredisposedconcentncallywith 

S respecttooneanotheraboutacentralsubstrate.Asshownanalytesensor400includes 

centralsubstrate402aboutwhichallelectrodesanddielectriclayersaredisposed 

concentricallywithrespecttooneanother.Inparticularworkingelectrode410isdisposed 

uponthesurfaceofcentralsubstrate402anddielectriclayer412isdisposedupona 

portionofworkingelectrode410distaltosensortip404. Workingelectrode420is 

10 disposedupondielectriclayer412,anddielectriclayer422isdisposeduponaportionof 

workingelectrode420distaltosensortip404.Counterelectrode430isdisposedupon 

dielectriclayer422,anddielectriclayer432isdisposeduponaportionofcounterelectrode 

430distaltosensortip404.Referenceelectrode440isdisposedupondielectriclayer432, 

anddielectriclayer442isdisposeduponaportionofreferenceelectrode440distalto 

15 sensortip404.Assuchexposedsurfacesofworkingelectrode410,workingelectrode 

420,counterelectrode430,andreferenceelectrode440arespacedapartfromoneanother 

alonglongitudinalaxisBofanalytesensor400.  

ReferringstilltoFIG.21Afirstactiveareas414aandsecondactiveareas414b, 

whichareresponsivetodifferentanalytesorthesameanalytearedisposeduponthe 

20 exposedsurfacesofworkingelectrodes410and420,respectivelytherebyallowing 

contactwithafluidtotakeplaceforsensing.Althoughactiveareas414aand414bhave 

greaterthanthreespotsincludingacontinuouslayerofactiveareacanbepresentin 

alternativesensorconfigurations.  

25 InFIG.21Asensor400ispartiallycoatedwithmembrane450uponworking 

electrodes410and420andactiveareas414aand414bdisposedthereon.FIG.21Bshows 

analternativesensorconfigurationinwhichthesubstantialentiretyofsensor401is 

overcoatedwithmembrane450.Membrane450canbethesameorvarycompositionally 

atactiveareas414aand414b. Forexamplemembrane450canincludeabilayer 

30 overcoatingactiveareas414aandbeahomogeneousmembraneovercoatingactiveareas 

414b.  

ItistobefurtherappreciatedthatthepositioningofthevariouselectrodesinFIGS.  

21Aand2lBcandifferfromthatexpresslydepicted.Forexamplethepositionsofcounter 

electrode430andreferenceelectrode440canbereversedfromthedepictedconfigurations 
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inFIGS.21Aand21B.Similarlythepositionsofworkingelectrodes410and420arenot 

limitedtothosethatareexpresslydepictedinFIGS.21Aand21B.FIG.21Cshowsan 

alternativesensorconfigurationtothatshowninFIG.21Binwhichsensor405contains 

counterelectrode430andreferenceelectrode440thatarelocatedmoreproximaltosensor 

S tip404andworkingelectrodes410and420thatarelocatedmoredistaltosensortip404.  

Sensorconfigurationsinwhichworkingelectrodes410and420arelocatedmoredistalto 

sensortip404canbeadvantageousbyprovidingalargersurfaceareafordepositionof 

activeareas414aand414b(fivediscretesensingspotsillustrativelyshowninFIG.21C), 

therebyfacilitatinganincreasedsignalstrengthinsomecases.Similarlycentralsubstrate 

10 402canbeomittedinanyconcentricsensorconfigurationdisclosedhereinwhereinthe 

innermostelectrodecaninsteadsupportsubsequentlydepositedlayers.  

Incertainembodimentsoneormoreelectrodesofananalytesensordescribed 

hereinisawireelectrodee.g.,apermeablewireelectrode.Incertainembodimentsthe 
S 

sensortailcompnsesaworkingelectrodeandareferenceelectrodehelicallywound 

15 aroundtheworkingelectrode.Incertainembodimentsaninsulatorisdisposedbetween 

theworkingandreferenceelectrodes.Incertainembodimentsportionsoftheelectrodes 

areexposedtoallowreactionoftheoneormoreenzymeswithananalyteontheelectrode.  

Incertainembodimentseachelectrodeisformedfromafinewirewithadiameteroffrom 

about0.001inchesorlesstoabout0.010inchesormore.Incertainembodimentsthe 

20 workingelectrodehasadiameteroffromabout0.001inchesorlesstoabout0.010inches 

ormoree.g.,fromabout0.002inchestoabout0.008inchesorfromabout0.004inches 

insulatoraplatedwireorbulkelectricallyconductivematerial.Incertainembodiments, 

theworkingelectrodecomprisesawireformedfromaconductivematerialsuchas 

25 platinum, S 

platinum-iridiumpalladiumgraphitegoldcarbonconductivepolymeralloys 
orthelike.Incertainembodimentstheconductivematerialisapermeableconductive 

material. Incertainembodimentstheelectrodescanbeformedbyavarietyof 

manufacturingtechniques(e.g.,bulkmetalprocessingdepositionofmetalontoasubstrate 

orthelike),theelectrodescanbeformedfromplatedwire(e.g., platinumonsteelwire)or 

30 bulkmetal(e.g., platinumwire).Incertainembodimentstheelectrodeisformedfrom 

tantalumwiree.g.coveredwithplatinum.  

Incertainembodimentsthereferenceelectrodewhichcanfunctionasareference 

electrodealoneorasadualreferenceandcounterelectrodeisformedfromsilver, 

silver/silverchlorideorthelike. Incertainembodimentsthereferenceelectrodeis 
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juxtaposedand/ortwistedwithoraroundtheworkingelectrode.Incertainembodiments, 

thereferenceelectrodeishelicallywoundaroundtheworkingelectrode. Incertain 

embodimentstheassemblyofwirescanbecoatedoradheredtogetherwithaninsulating 

materialsoastoprovideaninsulatingattachment.  

S Incertainembodimentsadditionalelectrodescanbeincludedinthesensortail.  

Forexamplebutnotbywayoflimitationathree-electrodesystem(aworkingelectrode, 

areferenceelectrodeandacounterelectrode)and/oranadditionalworkingelectrode(e.g., 

anelectrodefordetectingasecondanalyte).Incertainembodimentswherethesensor 
S S 

compnsestwoworkingelectrodesthetwoworkingelectrodescanbejuxtaposedaround 

10 whichthereferenceelectrodeisdisposedupon(e.g., helicallywoundaroundthetwoor 

moreworkingelectrodes).Incertainembodimentsthetwoormoreworkingelectrodes 

canextendparalleltoeachother.Incertainembodimentsthereferenceelectrodeiscoiled 

aroundtheworkingelectrodeandextendstowardsthedistalend@*e5, invivoend)ofthe 

sensortail.Incertainembodimentsthereferenceelectrodeextends(e.g., helically)tothe 

15 exposedregionoftheworkingelectrode.  

Incertainembodimentsoneormoreworkingelectrodesarehelicallywound 

aroundareferenceelectrode. Incertainembodimentswheretwoormoreworking 

electrodesareprovidedtheworkingelectrodescanbeformedinadouble-,triple-,quad

orgreaterhelixconfigurationalongthelengthofthesensortail(forexamplesurrounding 

20 areferenceelectrodeinsulatedrodorothersupportstructure).Incertainembodiments, 

theelectrodese.g.twoormoreworkingelectrodesarecoaxiallyformed.Forexample, 

butnotbywaylimitationtheelectrodesallsharethesamecentral S 

Incertainembodimentstheworkingelectrodecomprisesatubewithareference 

electrodedisposedorcoiledinsideincludinganinsulatortherebetween.Alternatively, 

25 thereferenceelectrodecomprisesatubewithaworkingelectrodedisposedorcoiled 

insideincludinganinsulatortherebetween.Incertainembodimentsapolymer(e.g., 

insulating)rodisprovidedwhereintheoneormoreelectrodes(e.g., oneormoreelectrode 

layers)aredisposedupon(e.g., byelectro-plating).Incertainembodimentsametallic 

(e.g., steelortantalum)rodorwireisprovidedcoatedwithaninsulatingmaterial 

30 (describedherein),ontowhichtheoneormoreworkingandreferenceelectrodesare 

disposedupon.Forexamplebutnotbywayoflimitationthepresentdisclosureprovides 

asensore.g., asensortailthatcomprisesoneormoretantalumwireswhereaconductive 

materialisdisposeduponaportionoftheoneormoretantalumwirestofunctionasa 

workingelectrode.Incertainembodimentstheplatinum-cladtantalumwireiscovered 
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withaninsulatingmaterialwheretheinsulatingmaterialispartiallycoveredwitha 

silver/silverchloridecompositiontofunctionasareferenceand/orcounterelectrode.  

Incertainembodimentswhereaninsulatorisdisposedupontheworkingelectrode 

(e.g., upontheplatinumsurfaceoftheelectrode),aportionoftheinsulatorcanbestripped 

S orotherwiseremovedtoexposetheelectroactivesurfaceoftheworkingelectrode.For 

examplebutnotbywayoflimitationaportionoftheinsulatorcanberemovedbyhand, 

excimerlasingchemicaletchinglaserablationgrit-blastingorthelike.Alternativelya 

portionoftheelectrodecanbemaskedpriortodepositingtheinsulatortomaintainan 

exposedelectroactivesurfacearea.Incertainembodimentstheportionoftheinsulator 

10 thatisstrippedand/orremovedcanbefromabout0.1mmorlesstoabout2mmormore 

inlength, e.g.,fromabout0.5mmtoabout0.75mminlength.Incertainembodiments, 

theinsulatorisanon-conductivepolymer. Incertainembodimentstheinsulator 

composes parylene fluoridated polymers, polyethylene terephthalate, 

polyvinylpyrrolidonepolyurethanepolyimideandothernon-conductingpolymers. In 

15 certainembodimentsglassorceramicmaterialscanalsobeusedintheinsulatorlayer.In 

certainembodimentstheinsulatorcomprisesparylene. Incertainembodimentsthe 

insulatorcomprisesapolyurethane. Incertainembodimentstheinsulatorcomprisesa 

polyurethaneandpolyvinylpyrrolidone.  

Severalpartsofthesensorarefurtherdescribedbelow.  

20 2. Enzymes 

Theanalytesensorsofthepresentdisclosureincludeoneormoreenzymesfor 

disclosureincludebutarenotlimitedtoenzymesforuseindetectingglutamateglucose, 

ketoneslactate oxygen hemoglobinAiC albumin alcoholalkalinephosphatase, 

25 alaninetransaminaseaspartateaminotransferasebilirubinbloodureanitrogencalcium 

carbondioxide chloridecreatininehematocritaspartateasparaginemagnesium 

oxygenpHphosphoruspotassiumsodiumtotalproteinanduricacid. Incertain 

embodimentsenzymesforuseindetectingglucoselactateketonescreatininealcohol, 

e.g., ethanolorthelikecanbeincludedinanactiveareaofananalytesensordisclosed 

30 herein.Incertainembodimentstheoneormoreenzymescanincludemultipleenzymes, 

e.g., anenzymesystemthatarecollectivelyresponsivetotheanalyte.  

Incertainembodimentsoneormoreactivesitesofananalytesensorofthepresent 

disclosurecanincludeoneormoreenzymesthatcanbeusedtodetectglucose. For 

examplebutnotbywayoflimitationananalytesensorofthepresentdisclosurecan 
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includeafirstactiveareathatcomprisesoneormoreenzymesfordetectingglucose.In 

certainembodimentstheanalytesensorcanincludeanactivesitecomprisingaglucose 

oxidaseand/oraglucosedehydrogenasefordetectingglucose.Incertainembodiments, 

theanalytesensorcanincludeanactivesitecomprisingaglucoseoxidase.  

S Incertainembodimentsoneormoreactivesitesofananalytesensorofthepresent 

disclosurecanincludeoneormoreenzymesthatcanbeusedtodetectketones. For 

examplebutnotbywayoflimitationananalytesensorofthepresentdisclosurecan 

includeafirstactiveareathatcomprisesoneormoreenzymes, e.g.,anenzymesystem 

fordetectingketones.Incertainembodimentstheanalytesensorcanincludeanactive 

10 sitecomprisingf3-hydroxybutyratedehydrogenase.Incertainembodimentstheanalyte 

sensorcanincludeanactivesitecomprisingf3-hydroxybutyratedehydrogenaseand 

diaphorasefordetectingketones.  

Incertainembodimentsoneormoreactivesitesofananalytesensorofthepresent 

disclosurecanincludeoneormoreenzymesthatcanbeusedtodetectlactate. For 

15 examplebutnotbywayoflimitationananalytesensorofthepresentdisclosurecan 

includeafirstactiveareathatcomprisesoneormoreenzymes, e.g.,anenzymesystem 

fordetectinglactate.Incertainembodimentstheanalytesensorcanincludeanactivesite 

comprisingalactatedehydrogenase. Incertainembodimentstheanalytesensorcan 

includeanactivesitecomprisingalactateoxidase.  

20 Incertainembodimentsananalytesensordisclosedhereincanincludetwoormore 

activesiteswitheachactivesiteincludingatleastoneenzymefordetectingananalyte.  

adifferentanalyte.Forexamplebutnotbywayoflimitationananalytesensorofthe 
S 

presentdisclosurecanincludeafirstactiveareathatcompnsesafirstenzyme(orenzyme 

25 system)fordetectingafirstanalyteandasecondactivesitethatincludesasecondenzyme 

(orsecondenzymesystem)fordetectingasecondanalyte.Alternativelythefirstactive 
siteandthesecondactivesitecanbeusedtodetectthesameanalytewherethefirstactive 

siteandthesecondactivesitecanincludedifferentenzymes(orenzymesystem)orthe 

sameenzyme(orenzymesystem)fordetectingtheanalyte.  

30 Incertainembodimentsananalytesensorofthepresentdisclosurecanincludea 

sensortailcomprisingatleastoneworkingelectrodeandoneormoreanalyte-responsive 

activeareasdisposeduponthesurfaceoftheworkingelectrode.  

Incertainembodimentsananalytesensorcanincludetwoworkingelectrodese.g., 

afirstactiveareadisposedonafirstworkingelectrodeandasecondactiveareadisposed 
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onasecondworkingelectrode.Incertainembodimentswhenthesensorisconfiguredto 

detecttwoormoreanalytesdetectionofeachanalytecanincludeapplyingapotentialto 

eachworkingelectrodeseparatelysuchthatseparatesignalsareobtainedfromeach 

analyze. Thesignalobtainedfromeachanalytecanthenbecorrelatedtoananalyte 

S concentrationthroughuseofacalibrationcurveorfunctionorbyemployingalookup 

table.Incertainparticularembodimentscorrelationoftheanalytesignaltoananalyte 

concentrationcanbeconductedthroughuseofaprocessor.Incertainembodimentsan 

analytesensorofthepresentdisclosureisconfiguredtodetectglucoseandketones.  

Incertainotheranalytesensorconfigurationsthefirstactiveareaandthesecond 

10 activeareacanbedisposeduponasingleworkingelectrode.Afirstsignalcanbeobtained 

fromthefirstactiveareae.g., atalowpotentialandasecondsignalcontainingasignal 

contributionfrombothactiveareascanbeobtainedatahigherpotential.Subtractionof 

thefirstsignalfromthesecondsignalcanthenallowthesignalcontributionarisingfrom 

thesecondanalytetobedetermined.Thesignalcontributionfromeachanalytecanthen 

15 becorrelatedtoananalyteconcentrationinasimilarmannertothatdescribedforsensor 

configurationshavingmultipleworkingelectrodes.  

Itisalsotobeappreciatedthatthesensitivity(outputcurrent)oftheanalytesensors 

towardeachanalytecanbevariedbychangingthecoverage(areaorsize)oftheactive 

areasthearearatiooftheactiveareaswithrespecttooneanothertheidentitythickness 

20 and/orcompositionofamasstransportlimitingmembraneovercoatingtheactiveareas.  

Variationoftheseparameterscanbeconductedreadilybyonehavingordinaryskillinthe 

Incertainembodimentsananalyte-responsiveactiveareaofthepresentdisclosure 

canincludefromabout10%toabout80%byweighte.g.,fromaboutl 5 0 otoabout75% 

25 fromabout20%toabout70%,fromabout25%toabout65%,fromabout30%toabout 

oorfromabout200otoabout 'oofoneormoreenzymesdisclosedherein.Incertain 

embodimentstheanalyte-responsiveactiveareacanincludefromabout200otoabout 

obyweightofoneormoreenzymesdisclosedherein.Incertainembodimentsthe 

analyte-responsiveactiveareacanincludefromabout300~toabout600~byweightofone 

30 ormoreenzymesdisclosedherein.Incertainembodimentstheanalyte-responsiveactive 

areacanincludefromabout otoabout obyweightofoneormoreenzymes 

disclosedherein.Incertainembodimentstheanalyte-responsiveactiveareacaninclude 

fromabout200otoabout obyweightofoneormoreenzymesdisclosedherein.In 
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certainembodimentstheanalyte-responsiveactiveareacanincludefromabout200oto 

about400obyweightofoneormoreenzymesdisclosedherein.  

Incertainembodimentsananalyte-responsiveactiveareacanfurtherincludea 

stabilizingagente.g., forstabilizingtheoneormoreenzymes.Forexamplebutnotby 

S wayoflimitationthestabilizingagentcanbeanalbumine.g., aserumalbumin.Non

limitingexamplesofserumalbuminsincludebovineserumalbuminandhumanserum 

albumin.Incertainembodimentsthestabilizingagentisahumanserumalbumin.In 

certainembodimentsthestabilizingagentisabovineserumalbumin. Incertain 

embodimentsananalyte-responsiveactiveareaofthepresentdisclosurecanincludea 

10 ratioofstabilizingagente.g., aserumalbumintooneormoreenzymespresentinthe 

activeareafromabout100:1toabout1:100,e.g.,fromabout95:1toabout1:95,from 

about90:1toabout1:90,fromabout85:1toabout1:85,fromabout80:1toabout1:80, 

fromabout75:1toabout1:75,fromabout60:1toabout1:60,fromabout55:1toabout 

1:55,fromabout50:1toabout1:50,fromabout45:1toabout1:45,fromabout40:1to 

15 about1:40,fromabout35:1toabout1:35,fromabout30:1toabout1:30,fromabout25:1 

toabout1:25,fromabout20:1toabout1:20,fromabout15:1toabout1:15,fromabout 

10:1toabout1:10,fromabout9:1toabout1:9,fromabout8:1toabout1:8,fromabout 

7:1toabout1:7,fromabout6:1toaboutP6,fromabout5:1toaboutUSfromabout4:1 

toabout1:4,fromabout3:1toabout1:3orfromabout2:1toabout1:2. Incertain 

20 embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 

oneormoreenzymespresentintheactiveareafromabout50:1toabout1:50.Incertain 

oneormoreenzymespresentintheactiveareafromabout10:1toabout1:10.Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 

25 oneormoreenzymespresentintheactiveareafromabout7:1toabout1:7.Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 

oneormoreenzymespresentintheactiveareafromabout6:1toabout1:6.Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 

oneormoreenzymespresentintheactiveareafromaboutS:1toabout1:S. Incertain 

30 embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 

oneormoreenzymespresentintheactiveareafromabout4:1toabout1:4.Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 

oneormoreenzymespresentintheactiveareafromabout3:1toabout1:3. Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 
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oneormoreenzymespresentintheactiveareafromabout2:1toabout1:2.Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofstabilizingagentto 

oneormoreenzymespresentintheactiveareaofabout1:1. Incertainembodimentsan 

analyte-responsiveactiveareacanincludebyweightfromabout50otoabout500oe.g., 

S fromabout10%toabout50%,fromaboutfl 0 otoabout4 5 O~,fromabout20%toabout 

4000,fromabout200otoabout350oorfromabout200otoabout300oofthestabilizer.In 

certainembodimentstheanalyte-responsiveactiveareacanincludefromabout50oto 

about400oofthestabilizingagentbyweight. Incertainembodimentstheanalyte
0 

responsiveactiveareacanincludefromabout5otoabout350oofthestabilizingagentby 
10 weight.Incertainembodimentstheanalyte-responsiveactiveareacanincludefromabout 

50~toabout300oofthestabilizingagentbyweight.Incertainembodimentstheanalyte

responsiveactiveareacanincludefromabout100otoabout300oofthestabilizingagent 

byweight.Incertainembodimentstheanalyte-responsiveactiveareacanincludefrom 

about150otoabout350oofthestabilizingagentbyweight.  

15 Incertainembodimentsananalyte-responsiveactiveareae.g. ananalyte

responsiveactiveareacanfurtherincludeacofactororcoenzymeforoneormore 

enzymespresentintheanalyte-responsiveactivearea. Incertainembodimentsthe 

cofactoris nicotinamide adenine dinucleotide (NAD) ornicotinamide adenine 

dinucleotidephosphate(NADP)(referredtohereincollectivelyas"NAD(P)").Incertain 

20 embodimentsthecoenzymeisFAD. Incertainembodimentstheanalyte-responsive 

activeareacanincludearatioofcofactortoenzymefromabout40:1toabout1:40,e.g., 

1:25,fromabout20:1toabout1:20,fromabout15:1toabout1:15,fromabout10:1to 

about1:10,fromabout9:1toabout1:9,fromabout8:1toabout1:8,fromabout7:1to 

25 about1:7,fromabout6:1toabout16,fromabout5:1toabout1:5,fromabout4:1toabout 

1:4,fromabout3:1toabout1:3,fromabout2:1toabout1:2orabout1:1.Incertain 

embodimentstheanalyte-responsiveactiveareacanincludearatioofcofactortoenzyme 

fromabout5:1toabout1:5. Incertainembodimentstheanalyte-responsiveactivearea 

canincludearatioofcofactortoenzymefromabout4:1toabout1:4. Incertain 

30 embodimentstheanalyte-responsiveactiveareacanincludearatioofcofactortoenzyme 

fromabout3:1toabout1:3. Incertainembodimentstheanalyte-responsiveactivearea 

canincludearatioofcofactortoenzymefromabout2:1toabout1:2. Incertain 

embodimentstheanalyte-responsiveactiveareacanincludearatioofcofactortoenzyme 

ofabout1:1. Incertainembodimentstheanalyte-responsiveactiveareacanincludefrom 
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aboutlO0otoabout5O0obyweight, e.g.,fromaboutl5 0 otoabout45%fromabout20% 

toabout40~ofromabout200otoabout350oorfromabout200otoabout300~byweight, 

ofthecofactor.Incertainembodimentstheanalyte-responsiveactiveareacaninclude 

fromabout200otoabout400obyweightofthecofactor.Incertainembodimentsthe 

S analyte-responsiveactiveareacanincludefromabout200~toabout300obyweightofthe 

cofactor. Incertainembodimentstheanalyte-responsiveactiveareacanincludefrom 

about150otoabout350obyweightofthecofactor.Incertainembodimentsthecofactor 

e.g., NAD(P),canbephysicallyretainedwithintheanalyte-responsiveactivearea.For 

examplebutnotbywayoflimitationamembraneovercoatingtheanalyte-responsive 

10 activeareacanaidinretainingthecofactorwithintheanalyte-responsiveactiveareawhile 

stillpermittingsufficientinwarddiffusionoftheanalytetopermitdetectionthereof 

Incertainembodimentsananalyte-responsiveactiveareahasanareaofabout0.01 
2 2 2 

mmtoabout2.0mm 2 e.g.,about0.1mm2 toabout1.0mmorabout0.2mmtoabout 
0.5mm2 

15 3. RedoxMediator 

Incertainembodimentsananalytesensordisclosedhereincanincludeanelectron 

transferagent.Forexamplebutnotbywayoflimitationoneormoreactivesitesofan 

analytesensorcanincludeanelectrontransferagent.Incertainembodimentsananalyte 

sensorcanincludeoneactivesitethatincludesanelectrontransferagentandasecond 

20 activesitethatdoesnotincludeanelectrontransferagent.Alternativelyananalytesensor 

canincludetwoactivesiteswherebothactivesitesincludeanelectrontransferagent.In 

dependontheenzymeorenzymesystemusedtodetecttheanalyteand/orthecomposition 

oftheworkingelectrode.  

25 Suitableelectrontransferagentsforuseinthepresentlydisclosedanalytesensors 

canfacilitateconveyanceofelectronstotheadjacentworkingelectrodeafterananalyte 

undergoesanenzymaticoxidation-reductionreactionwithinthecorrespondingactivearea, 

therebygeneratingacurrentthatisindicativeofthepresenceofthatparticularanalyte.  

Theamountofcurrentgeneratedisproportionaltothequantityofanalytethatispresent.  

30 In certain embodiments, suitable electron transfer agents can include 

electroreducibleandelectrooxidizableionscomplexesormolecules(e.g.,quinones) 

havingoxidation-reductionpotentialsthatareafewhundredmillivoltsaboveorbelowthe 

oxidation-reductionpotentialofthestandardcalomelelectrode(SCE). Incertain 

embodimentstheredoxmediatorscanincludeosmiumcomplexesandothertransition 
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metalcomplexessuchasthosedescribedinU.S.PatentNos.6,134,461and6,605,200, 

whichareincorporatedhereinbyreferenceintheirentirety. Additionalexamplesof 

suitableredoxmediatorsincludethosedescribedinU.S.PatentNos.6,736,957,7,501,053 

and7,754,093,thedisclosuresofeachofwhicharealsoincorporatedhereinbyreference 

S intheirentirety.Otherexamplesofsuitableredoxmediatorsincludemetalcompoundsor 

complexesofrutheniumosmiumiron(e.g., polyvinylferroceneorhexacyanoferrate)or 

cobaltincludingmetallocenecompoundsthereofforexample.Suitableligandsforthe 

metalcomplexescanalsoincludeforexamplebidentateorhigherdenticityligandssuch 

asforexamplebipyridinebiimidazolephenanthrolineorpyridyl(imidazole). Other 

10 suitablebidentateligands caninclude forexample, aminoacids, oxalicacid, 

acetylacetonediaminoalkanesoro-diaminoarenes. Anycombinationofmonodentate, 

bidentatetridentatetetradentateorhigherdenticityligandscanbepresentinametal 

complexe.g., osmiumcomplextoachieveafullcoordinationsphere. Incertain 

embodimentstheelectrontransferagentisanosmiumcomplex.Incertainembodiments, 

15 theelectrontransferagentisosmiumcomplexedwithbidentateligands.  

Incertainembodimentselectrontransferagentsdisclosedhereincancomprise 

suitablefunctionalitytopromotecovalentbondingtoapolymer(alsoreferredtohereinas 

apolymericbackbone)withintheactiveareasasdiscussedfurtherbelow.Forexample, 

butnotbywayoflimitationanelectrontransferagentforuseinthepresentdisclosure 

20 canincludeapolymer-boundelectrontransferagent.Suitablenon-limitingexamplesof 

polymer-boundelectrontransferagentsincludethosedescribedinU.S.PatentNos.  

referenceintheirentirety. Incertainembodimentsthepolymer-boundredoxmediator 

showninFIG.3ofU.S.PatentNo.8,444,834canbeusedinasensorofthepresent 

25 disclosure.  

Incertainembodimentsananalyteofthepresentdisclosurecaninclude(i)asensor 

tailincludingatleastafirstworking , (ii)afirstactiveareadisposedupona 

surfaceofthefirstworkingelectrodeandresponsivetoafirstanalyte;and(iii)amass 

transportlimitingmembranepermeabletothefirstanalytethatovercoatsatleastthefirst 

30 activearea.Incertainembodimentsthefirstactiveareaincludesafirstredoxmediator 

andatleastoneenzymeresponsivetothefirstanalyte.Incertainembodimentsthefirst 

activeareaincludesafirstpolymerafirstredoxmediatorcovalentlybondedtothefirst 

polymerandatleastoneenzymeresponsivetothefirstanalytecovalentlybondedtothe 

firstpolymer. Incertainembodimentstheatleastoneenzymeresponsivetothefirst 
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analytecanincludeanenzymesystemincludingmultipleenzymesthatarecollectively 

responsivetothefirstanalyte.  

Incertainembodimentsanalytesensorsofthepresentdisclosurecanbefurther 

configuredtoanalyzeasecondorsubsequentanalyteinadditiontotheanalytedetectable 

S inafirstactivearea.Tofacilitatedetectionofasecondanalytetheanalytesensorsofthe 

presentdisclosurecanfurtherinclude(iv)asecondworkingelectrodeand(v)asecond 

activeareadisposeduponasurfaceofthesecondworkingelectrodeandresponsivetoa 

secondanalytedifferingfromthefirstanalyte.Incertainembodimentsthesecondactive 

areaincludesasecondredoxmediatordifferingfromthefirstredoxmediatorandatleast 

10 oneenzymeresponsivetothesecondanalyte. Alternativelythesecondactivearea 

includesasecondredoxmediatorthatisthesameasthefirstredoxmediator.Incertain 

embodimentsthesecondactiveareaincludesasecondpolymerasecondredoxmediator 

differingfromthefirstredoxmediatorcovalentlybondedtothesecondpolymerandat 

leastoneenzymeresponsivetothesecondanalytecovalentlybondedtothesecond 

15 polymer.Incertainembodimentstheatleastoneenzymeresponsivetothesecondanalyte 

canincludeanenzymesystemincludingmultipleenzymesthatarecollectivelyresponsive 

tothesecondanalyte. Incertainembodimentsasecondportionofthemasstransport 

limitingmembranecanovercoatthesecondactivearea.Alternativelyoradditionallya 

secondmasstransportlimitingmembranecanovercoatthesecondactiveareaorasecond 

20 masstransportlimitingmembranecanovercoatthesecondactiveareaandthefirstactive 

area.Incertainembodimentsthesecondmasstransportlimitingmembranecomprises 

S 

embodimentsthesecondmasstransportlimitingmembranecompnsesthesamepolymers 

asthefirstmasstransportlimitingmembranebutcomprisesadifferentcrosslinkingagent.  

25 Incertainembodimentsananalyte-responsiveactiveareaofthepresentdisclosure 

canincludearatioofanenzymetoredoxmediatorfromabout100:1toabout1:100,e.g., 

fromabout95:1toabout1:95,fromabout90:1toabout1:90,fromabout85:1toabout 

1:85,fromabout80:1toabout1:80,fromabout75:1toabout1:75,fromabout60:1to 

about1:60,fromabout55:1toabout1:55,fromabout50:1toabout1:50,fromabout45:1 

30 toabout1:45,fromabout40:1toabout1:40,fromabout35:1toabout1:35,fromabout 

30:1toabout1:30,fromabout25:1toabout1:25,fromabout20:1toabout1:20,from 

about15:1toabout1:15,fromabout10:1toabout1:10,fromabout9:1toabout1:9,from 

about8:1toabout1:8,fromabout7:1toabout1:7,fromabout6:1toabout1:6,fromabout 

5:1toabout1:5,fromabout4:1toabout1:4,fromabout3:1toabout1:3orfromabout 
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2:1toabout1:2.Incertainembodimentsananalyte-responsiveactiveareacanincludea 

ratioofanenzymetoredoxmediatorfromabout10:1toabout1:10. Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofanenzymetoredox 

mediatorfromabout9:1toabout1:9. Incertainembodimentsananalyte-responsive 

S activeareacanincludearatioofanenzymetoredoxmediatorfromabout8:1toabout1:8.  

Incertainembodimentsananalyte-responsiveactiveareacanincludearatioofanenzyme 

toredoxmediatorfromabout7:1toabout1:7. Incertainembodimentsananalyte

responsiveactiveareacanincludearatioofanenzymetoredoxmediatorfromabout6:1 

toabout1:6.Incertainembodimentsananalyte-responsiveactiveareacanincludearatio 

10 ofanenzymetoredoxmediatorfromabout5:1toabout1:5. Incertainembodimentsan 

analyte-responsiveactiveareacanincludearatioofanenzymetoredoxmediatorfrom 

about4:1toabout1:4. Incertainembodimentsananalyte-responsiveactiveareacan 

includearatioofanenzymetoredoxmediatorfromabout3:1toabout1:3.Incertain 

embodimentsananalyte-responsiveactiveareacanincludearatioofanenzymefrom 

15 about2:1toabout1:2. Incertainembodimentsananalyte-responsiveactiveareacan 

includearatioofanenzymetoredoxmediatorofabout1:1.  

Incertainembodimentstheanalyte-responsiveactiveareacanincludebyweight 

fromabout otoabout500ooftheredoxmediatore.g.fromabout150otoabout450o 

fromabout20%toabout400ofromabout200otoabout350oorfromabout200otoabout 

20 ooftheredoxmediator.Incertainembodimentstheanalyte-responsiveactivearea 

canincludefromabout50otoabout350~byweightoftheredoxmediator.Incertain 

350~byweightoftheredoxmediator.Incertainembodimentstheanalyte-responsive 

activeareacanincludefromabout100otoabout300obyweightoftheredoxmediator.In 

25 certainembodimentstheanalyte-responsiveactiveareacanincludefromabout150oto 

about350obyweightoftheredoxmediator.  

4. PolymericBackbone 

Incertainembodimentsoneormoreactivesitesforpromotinganalytedetection 

canincludeapolymertowhichanenzymeand/orredoxmediatoriscovalentlybound.  

30 Anysuitablepolymericbackbonecanbepresentintheactiveareaforfacilitatingdetection 

ofananalytethroughcovalentbondingoftheenzymeand/orredoxmediatorthereto.Non

limitingexamplesofsuitablepolymerswithintheactiveareaincludepolyvinylpyridines, 

e.g., poly(4-vinylpyridine)orpoly(2-vinylpyridine),andpolyvinylimidazolese.g., 

poly(N-vinylimidazole)andpoly(1-vinylimidazole),oracopolymerthereofforexample, 
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inwhichquaternizedpyridinegroupsserveasapointofattaclimentfortheredoxmediator 

orenzymethereto.Illustrativecopolymersthatcanbesuitableforinclusionintheactive 

areasincludeforexamplethosecontainingmonomerunitssuchasstyreneacrylamide, 

methacrylamideoracrylonitrile.Incertainembodimentspolymersthatcanbepresentin 

S theactiveareaincludebutarenotlimitedtothosedescribedinU.S.Patent6,605,200, 

incorporatedhereinbyreferenceinitsentiretysuchaspoly(acrylicacid),styrene/maleic 

anhydride copolymer, methylvinylether/maleic anhydride copolymer (GANTREZ 

polymer),poly(vinylbenzylchlonde),poly(allylamine),polylysinepoly(4-vinylpyridine) 

quaternizedwithcarboxypentylgroupsandpoly(sodium4-styrenesulfonate).Incertain 

10 embodimentswheretheanalytesensorincludestwoactivesitesthepolymerwithineach 

activeareacanbethesameordifferent.  

Incertainembodimentswhenanenzymesystemwithmultipleenzymesispresent 

inagivenactiveareaallofthemultipleenzymescanbecovalentlybondedtothepolymer.  

Incertainotherembodimentsonlyasubsetofthemultipleenzymesiscovalentlybonded 

15 tothepolymer.Forexampleandnotbythewayoflimitationoneormoreenzymes 

withinanenzymesystemcanbecovalentlybondedtothepolymerandatleastoneenzyme 

canbenon-covalentlyassociatedwiththepolymersuchthatthenon-covalentlybonded 

enzymeisphysicallyretainedwithinthepolymer.  

Incertainparticularembodimentscovalentbondingoftheoneormoreenzymes 

20 and/orredoxmediatorstothepolymerinagivenactiveareacantakeplaceviacrosslinking 

introducedbyacrosslinkingagent.Incertainembodimentscrosslinkingofthepolymer 

delaminationoftheenzymecompositionsfromanelectrode.Suitablecrosslinkingagents 

forreactionwithfreeaminogroupsintheenzyme(e.g., withthefreesidechainaminein 

25 lysine)canincludecrosslinkingagentssuchasforexamplepolyethyleneglycol 

diglycidyl ether (PEGDGE) or other polyepoxides, cyanuric chloride N

hydroxysuccinimideimidoesters, epichlorohydrin orderivatizedvariantsthereof 

Suitablecrosslinkingagentsforreactionwithfreecarboxylicacidgroupsintheenzyme 

canincludeforexamplecarbodiimides.Incertainembodimentsthecrosslinkingofthe 

30 enzymetothepolymerisgenerallyintermolecular. Incertainembodimentsthe 

crosslinkingoftheenzymetothepolymerisgenerallyintramolecular.  

5. MassTransportLimitingMembrane 

Incertainembodimentstheanalytesensorsdisclosedhereinfurtherincludea 

membranethatovercoatsatleastoneactiveareae.g., afirstactiveareaand/orasecond 
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activeareaoftheanalytesensor.Incertainembodimentsthemembraneispermeableto 

theanalytetobedetectedintheactivearea. Incertainembodimentsthemembrane 

overcoatseachoftheactiveareasofananalytesensor.Alternativelyafirstmembrane 

overcoatsoneoftheactiveareasandasecondmembraneovercoatsthesecondactivearea.  

S Incertainembodimentsafirstmembraneovercoatsoneorbothoftheactiveareasanda 

secondmembranesubsequentlyovercoatsboththefirstandsecondactiveareas.  

Incertainembodimentsamembraneovercoatingananalyte-responsiveactivearea 

canfunctionasamasstransportlimitingmembraneand/ortoimprovebiocompatibility.  

Amasstransportlimitingmembranecanactasadiffusion-limitingbarriertoreducethe 

10 rateofmasstransportoftheanalytee.g., glucoseanalcoholaketoneorlactatewhen 

thesensorisinuse.Forexamplebutnotbywayoflimitationlimitingaccessofan 

analytee.g., aketonetotheanalyte-responsiveactiveareawithamasstransportlimiting 

membranecanaidinavoidingsensoroverload(saturation),therebyimprovingdetection 

performanceandaccuracy. Incertainembodimentsthemasstransportlimitinglayers 

15 limitthefluxofananalytetotheelectrodeinanelectrochemicalsensorsothatthesensor 

islinearlyresponsiveoveralargerangeofanalyteconcentrations.  

In certain embodiments, the masstransportlimiting membrane canbe 

homogeneousandcanbesingle-component(containasinglemembranepolymer).  

Alternativelythemasstransportlimitingmembranecanbemulti-component(containtwo 

20 ormoredifferentmembranepolymers). Incertainembodimentsthemulti-component 

membranecanbepresentasabilayermembraneorasahomogeneousadmixtureoftwo 

thetwoormoremembranepolymersinasolutionandthendepositingthesolutionupona 

workingelectrodee.g., bydipcoating.  

25 Incertainembodimentsthemasstransportlimitingmembranecanincludetwoor 

morelayers, e.g.,abilayerortrilayermembrane.Incertainembodimentseachlayercan 

compnseadifferentpolymerorthesamepolymeratdifferentconcentrationsor 

thicknesses. Incertainembodimentsthefirstanalyte-responsiveactiveareacanbe 

coveredbyamulti-layeredmembranee.g., abilayermembraneandthesecondanalyte

30 responsiveactiveareacanbecoveredbyasinglemembrane.Incertainembodimentsthe 

firstanalyte-responsiveactiveareacanbecoveredbyamulti-layeredmembranee.g., a 

bilayermembraneandthesecondanalyte-responsiveactiveareacanbecoveredbya 

multi-layeredmembranee.g., abilayermembrane. Incertainembodimentsthefirst 

analyte-responsiveactiveareacanbecoveredbyasinglemembraneandthesecond 
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analyte-responsiveactiveareacanbecoveredbyamulti-layeredmembranee.g., abilayer 

membranebecoveredbyasinglemembrane.Incertainembodimentsthefirstanalyte

responsiveactiveareacanbecoveredbyasinglemembraneandthesecondanalyte

responsiveactiveareacanbecoveredbyasinglemembrane.  

S Incertainembodimentsamasstransportlimitingmembranecanincludepolymers 

containingheterocyclicnitrogengroups. Incertainembodimentsamasstransport 

limitingmembranecanincludeapolyvinylpyridine-basedpolymer. Non-limiting 

examplesofpolyvinylpyridine-basedpolymersaredisclosedinU.S.PatentPublication 

No.2003/0042137(e.g., Formula2b),thecontentsofwhichareincorporatedbyreference 

10 hereininitsentirety.Incertainembodimentsthepolyvinylpyridine-basedpolymerhasa 

molecularweightfromabout50Datoabout500Thae.g.,fromabout50toabout200 

Tha.  

Incertainembodimentsamasstransportlimitingmembranecanincludea 

polyvinylpyridine (e.g., poly(4-vinylpyridine) or poly(4-vinylpyridine)), a 

15 polyvinylimidazoleapolyvinylpyridinecopolymer(e.g., acopolymerofvinylpyridine 

andstyrene),apolyacrylate apolyurethaneapolyetherurethaneasilicone a 

polytetrafluoroethyleneapolyethylene-co-tetrafluoroethyleneapolyolefinapolyester 

apolycarbonateabiostablepolytetrafluoroethylenehomopolymerscopolymersor 

terpolymersofpolyurethanesapolypropyleneapolyvinylchlorideapolyvinylidene 

20 difluorideapolybutyleneterephthalateapolymethylmethacrylateapolyetherether 

ketonecellulosicpolymerspolysulfonesandblockcopolymersthereofincludingfor 

relatedmaterialandthelike.  

Incertainembodimentsamembraneforuseinthepresentdisclosuree.g.,a 

25 single-componentmembranecanincludeapolyvinylpyridine(e.g., poly(4-vinylpyridine) 

and/orpoly(2-vinylpyridine)).Incertainembodimentsamembraneforuseinthepresent 

disclosuree.g.,asingle-componentmembranecanincludepoly(4-vinylpyridine). In 

certainembodimentsamembraneforuseinthepresentdisclosuree.g., asingle

componentmembranecanincludeacopolymerofvinylpyridineandstyrene.Incertain 

30 embodimentsthemembranecancompriseapolyvinylpyridine-co-styrenecopolymer.  

Forexamplebutnotbywayoflimitationapolyvinylpyridine-co-styrenecopolymerfor 

useinthepresentdisclosurecanincludeapolyvinylpyridine-co-styrenecopolymerin 

whichaportionofthepyridinenitrogenatomswerefunctionalizedwithanon-crosslinked 

polyethyleneglycoltailandaportionofthepyridinenitrogenatomswerefunctionalized 
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withanalkylsulfonicacide.g., apropylsulfonicacidgroup.Incertainembodimentsa 

derivatizedpolyvinylpyridine-co-styrenecopolymerforuseasamembranepolymercan 

bethe10Q5polymerasdescribedinU.S.PatentNo.8,761,857,thecontentsofwhichare 

incorporatedbyreferencehereininitsentirety.  

S Asuitablecopolymerofvinylpyridineandstyrenecanhaveastyrenecontent 

rangingfromabout otoabout omolepercentorfromabout otoabout450 

molepercentorfromabout0.10~toabout400~molepercentorfromabout0.50otoabout 
3500molepercentorfromabout1~otoabout300omolepercentorfromabout20oto 

about250omolepercentorfromabout5~otoabout200omolepercent. Incertain 

10 embodimentsacopolymerofvinylpyridineandstyreneforuseinthepresentdisclosure 

includesastyrenecontentrangingfromabout20otoabout250omolepercent.Substituted 

styrenescanbeusedsimilarlyandinsimilaramounts. Asuitablecopolymerof 

vinylpyridineandstyrenecanhaveamolecularweightof5Thaormoreorabout10Tha 

ormoreorabout15kDaormoreorabout20Thaormoreorabout25kDaormoreor 

15 about30kDaormoreorabout40kDaormoreorabout50maormoreorabout75ma 

ormoreorabout90maormoreabout100maormoreorabout110maormore.In 

non-limitingexamplesasuitablecopolymerofvinylpyridineandstyrenecanhavea 

molecularweightrangingfromabout5matoabout150maorfromabout10mato 

about125maorfromabout15matoabout100maorfromabout20matoabout80 

20 maorfromabout25matoabout75maorfromabout30matoabout60ma.In 

certainembodimentsacopolymerofvinylpyridineandstyreneforuseinthepresent 

Incertainembodimentsthemembraneincludesapolyurethanemembranethat 

includesbothhydrophilicandhydrophobicregions. Incertainembodiments a 

25 hydrophobicpolymercomponentisapolyurethaneapolyurethaneureaorpoly(ether

urethane-urea).Incertainembodimentsapolyurethaneisapolymerproducedbythe 

condensationreactionofadiisocyanateandadifunctionalhydroxyl-containingmaterial.  

Incertainembodimentsapolyurethaneureaisapolymerproducedbythecondensation 

reactionofadiisocyanateandadifunctionalamine-containingmaterial. Incertain 

30 embodimentsdiisocyanatesforusehereinincludealiphaticdiisocyanatese.g., containing 

fromabout4toabout8methyleneunitsordiisocyanatescontainingcycloaliphatic 

moieties.Additionalnon-limitingexamplesofpolymersthatcanbeusedforthegeneration 

ofamembraneofapresentlydisclosedsensorincludevinylpolymerspolyethers, 

polyesterspolyamidesinorganicpolymers(e.g., polysiloxanesandpolycarbosiloxanes), 
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naturalpolymers(e.g., cellulosicandproteinbasedmaterials)andmixtures(e.g., 

admixturesorlayeredstructures)orcombinationsthereofIncertainembodimentsthe 

hydrophilicpolymercomponentispolyethyleneoxideand/orpolyethyleneglycol. In 

certainembodimentsthehydrophilicpolymercomponentisapolyurethanecopolymer.  

S Forexamplebutnotbywayoflimitation ahydrophobic-hydrophiliccopolymer 

componentforuseinthepresentdisclosureisapolyurethanepolymerthatcomprisesabout 

lO0 otoabout5O0 oe.g.about200ohydrophilicpolyethyleneoxide.  

Incertainembodiments themembraneincludesahydrophobic-hydrophilic 

polymerorasiliconepolymer/hydrophobic-hydrophilicpolymerblend. Incertain 

10 embodimentsthehydrophobic-hydrophilicpolymerforuseinamembranecanbeany 

suitable hydrophobic-hydrophilic polymer such as, but not limited to, 

polyvinylpyrrolidonepolyhydroxyethylmethacrylatepolyvinylalcohol, polyacrylicacid, 

polyetherssuchaspolyethyleneglycolorpolypropyleneoxideandcopolymersthereof, 

includingforexampledi-blocktn-blockalternatingrandomcombstardendriticand 

15 graftcopolymers. Incertainembodimentsthehydrophobic-hydrophilicpolymerisa 

copolymerofpolyethyleneoxide(PEO)andpolypropyleneoxide(PPO).Non-limiting 

examplesofPEOandPPOcopolymersincludePEO-PPOdiblockcopolymersPPO-PEO

PPotriblockcopolymersPEO-PPO-PEOtriblockcopolymers alternatingblock 

copolymersofPEO-PPOrandomcopolymersofethyleneoxideandpropyleneoxideand 

20 blendsthereofIncertainembodimentsthecopolymerscanbesubstitutedwithhydroxy 

substituents.Incertainembodimentsamembraneforuseinthepresentdisclosurecan 

useinthepresentdisclosurecanincludeaPEO-PPO-PEOtriblockcopolymer.  

Incertainembodimentshydrophilicorhydrophobicmodifierscanbeusedto 

25 "fine-tunethepermeabilityoftheresultingmembranetoananalyteofinterest.Incertain 

embodiments, hydrophilicmodifiers suchaspoly(ethylene)glycol, hydroxyl or 

polyhydroxylmodifiersandthelikeandanycombinationsthereofcanbeusedtoenhance 

thebiocompatibilityofthepolymerortheresultingmembrane.  

Incertainembodimentsthemasstransportlimitingmembranecanincludea 

30 membranepolymersuchasapolyvinylpyridineorpolyvinylimidazolehomopolymeror 

copolymerwhichcanbefurthercrosslinkedwithasuitablecrosslinkingagent.Incertain 

particularembodimentsthemembranepolymercanincludeacopolymerofvinylpyridine 

andstyrene, e.g., furthercrosslinkedwithasuitablecrosslinkingagent.  
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Incertainembodimentsthemasstransportlimitingmembranecancomprisea 

membranepolymercrosslinkedwithacrosslinkingagentdisclosedhereinandabovein 

Section. Incertainembodimentswheretherearetwomasstransportlimiting 

membranese.g.afirstmasstransportlimitingmembraneandasecondmasstransport 

S limitingmembraneeachmembranecanbecrosslinkedwithadifferentcrosslinkingagent.  

Forexamplebutnotbywayoflimitationthecrosslinkingagentcanresultinamembrane 

thatismorerestrictivetodiffusionofcertaincompoundse.g., analyteswithinthe 

membraneorlessrestnctivetodiffusionofcertaincompoundse.g., byaffectingthesize 

oftheporeswithinthemembrane.  

10 Incertainembodimentscrosslinkingagentsforuseinthepresentdisclosurecan 

includepolyepoxidescarbodiimidecyanuricchloridetriglycidylglycerol(01y3),N

hydroxysuccinimideimidoestersepichlorohydrinorderivatizedvariantsthereof In 

certainembodimentsamembranepolymerovercoatingoneormoreactiveareascanbe 

crosslinkedwithabranchedcrosslinker e.g., whichcandecreasetheamountof 

15 extractablesobtainablefromthemasstransportlimitingmembrane. Non-limiting 

examplesofabranchedcrosslinkerincludebranchedglycidylethercrosslinkerse.g., 

includingbranchedglycidylethercrosslinkersthatincludetwoorthreeormore 

crosslinkablegroups.Incertainembodimentsthebranchedcrosslinkercanincludetwo 

ormorecrosslinkablegroupssuchaspolyethyleneglycoldiglycidylether. Incertain 

20 embodimentsthebranchedcrosslinkercanincludethreeormorecrosslinkablegroups, 

suchaspolyethyleneglycoltetraglycidylether. Incertainembodimentsthemass 

vinylpyridineandstyrenecrosslinkedwithabranchedglycidylethercrosslinkerincluding 

twoorthreecrosslinkablegroupssuchaspolyethyleneglycoltetraglycidyletheror 

25 polyethyleneglycoldiglycidylether.Incertainembodimentstheepoxidegroupsofa 

polyepoxidese.g., polyethyleneglycoltetraglycidyletherorpolyethyleneglycol 

diglycidylethercanformacovalentbondwithpyridineoranimidazoleviaepoxidering 

openingresultinginahydroxyalkylgroupbridgingabodyofthecrosslinkertothe 

heterocycleofthemembranepolymer.  

30 IncertainembodimentsthecrosslinkingagentisGly3 

Incertainembodimentsthecrosslinkingagentispolyethyleneglycoldiglycidyl 

ether(PEGDGE).IncertainembodimentsthePEGDGEusedtopromotecrosslinking 

(e.g., intermolecularcrosslinking)betweentwoormoremembranepolymerbackbones 

canexhibitabroadrangeofsuitablemolecularweights. Incertainembodimentsthe 
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molecularweightofthePEGDGEcanrangefromabout100g/moltoabout5,000g/mol.  

ThenumberofethyleneglycolrepeatunitsineacharmofthePEGDGEcanbethesame 

ordifferentandcantypicallyvaryoverarangewithinagivensampletoaffordanaverage 

molecularweight.IncertainembodimentsthePEGDGEforuseinthepresentdisclosure 

S hasanaveragemolecularweight(Ma)fromabout200to1,000,e.g.,about400.Incertain 

embodimentsthecrosslinkingagentisPEGDGE400.  

Incertainembodimentspolydimethylsiloxane(PDMS)canbeincorporatedinany 

ofthemasstransportlimitingmembranesdisclosedherein.  

Incertainembodimentsananalytesensordescribedhereincancompriseasensor 

10 tailcomprisingatleastafirstworkingelectrodeafirstactiveareadisposeduponasurface 

ofthefirstworkingelectrodeandamasstransportlimitingmembranepermeabletothe 

firstanalytethatovercoatsatleastthefirstactivearea.Incertainembodimentsthefirst 

activeareacompnsesafirstpolymerandatleastoneenzyme(optionallycovalently 

bondedtothefirstpolymer)thatisresponsivetoafirstanalyte.Incertainembodiments, 

15 thefirstactiveareacanfurtherincludeanelectrontransferagent(optionallycovalently 

bondedtothefirstpolymer).  

Incertainembodimentsananalytesensorofthepresentdisclosurecanincludea 

secondactiveareae.g., asecondanalyte-responsiveareaconfiguredfordetectingthe 

sameanalyteasthefirstactiveareaoradifferentanalyte.Incertainembodimentsthe 

20 secondactiveareacomprisesasecondpolymerandatleastoneenzyme(optionally, 

covalentlybondedtothesecondpolymer)thatisresponsivetothefirstanalyteorasecond 

transferagent(optionallycovalentlybondedtothesecondpolymer). Incertain 

embodimentsatleastaportionofthemasstransportlimitingmembranethatovercoatsthe 

25 firstactiveareacanovercoatthesecondactivearea.Alternativelyoradditionallyasecond 

masstransportlimitingmembranecanbeusedtoovercoatthesecondactivearea. In 

certainembodimentsatleastaportionofthesecondmasstransportlimitingmembrane 

thatovercoatsthesecondactiveareacanovercoatthefirstactivearea. Incertain 

embodimentsthemasstransportlimitingmembranethatovercoatsthefirstactiveareais 

30 ofadifferentcompositionthatthesecondmasstransportlimitingmembrane.  

Incertainembodimentsthecompositionofthemasstransportlimitingmembrane 

disposedonananalytesensorthathastwoactiveareascanbethesameordifferentwhere 

themasstransportlimitingmembraneovercoatseachactivearea.Forexamplebutnotby 

wayoflimitationtheportionofthemasstransportlimitingmembraneovercoatingthe 
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firstactiveareacanbemulti-componentand/ortheportionofthemasstransportlimiting 

membraneovercoatingthesecondactiveareacanbesingle-component.Alternativelythe 

portionofthemasstransportlimitingmembraneovercoatingthefirstactiveareacanbe 

single-componentand/ortheportionofthemasstransportlimitingmembraneovercoating 

S thesecondactiveareacanbemulti-component.  

Incertainembodimentsofthepresentdisclosurethefirstactiveareacanbe 

overcoatedwithamembranecomprisingapolyvinylpyridine-co-styrenecopolymerand 

thesecondactiveareacanbeovercoatedwithamulti-componentmembranecomprisinga 

polyvinylpyridineandapolyvinylpyridine-co-styrenecopolymer.Alternativelythefirst 

10 activeareacanbeovercoatedwithamulti-componentmembranecomprisinga 

polyvinylpyridineandapolyvinylpyridine-co-styrenecopolymereitherasabilayer 

membraneorahomogeneousadmixtureandthesecondactiveareacanbeovercoated 

withamembranecomprisingapolyvinylpyridine-co-styrenecopolymer.  

Incertainembodimentsthemasstransportlimitingmembranecomprisesa 

15 membranepolymercrosslinkedwithabranchedglycidylethercrosslinkercomprisingtwo 

ormoreorthreeormorecrosslinkablegroups.  

Incertainembodimentswhenafirstactiveareaandasecondactiveareaconfigured 

forassayingdifferentanalytesaredisposedonseparateworkingelectrodesthemass 

transportlimitingmembranecanhavedifferingpermeabilityvaluesforthefirstanalyte 

20 andthesecondanalyte. Althoughthemembranethicknessateachworkingelectrode 

and/orthesizesoftheactiveareascanbevariedtolevelizethesensitivityforeachanalyte, 

solutionthemasstransportlimitingmembraneovercoatingatleastoneoftheactiveareas 

canincludeanadmixtureofafirstmembranepolymerandasecondmembranepolymer 

25 orabilayerofthefirstmembranepolymerandthesecondmembranepolymer. A 

homogeneousmembranecanovercoattheactiveareanotovercoatedwiththeadmixture 

orthebilayerwhereinthehomogeneousmembraneincludesonlyoneofthefirst 

membranepolymerorthesecondmembranepolymer.Advantageouslythearchitectures 

oftheanalytesensorsdisclosedhereinreadilyallowacontinuousmembranehavinga 

30 homogenousmembraneportiontobedisposeduponafirstactiveareaandamulti

componentmembraneportiontobedisposeduponasecondactiveareaoftheanalyte 

sensorstherebylevelizingthepermeabilityvaluesforeachanalyteconcurrentlytoafford 

improvedsensitivityanddetectionaccuracy.Continuousmembranedepositioncantake 

placethroughsequentialdipcoatingoperationsinparticularembodiments.  
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Generallythethicknessofthemembraneiscontrolledbytheconcentrationofthe 

membranesolutionbythenumberofdropletsofthemembranesolutionappliedbythe 

numberoftimesthesensorisdippedinorsprayedwiththemembranesolutionbythe 

volumeofmembranesolutionsprayedonthesensorandthelikeandbyanycombination 

S ofthesefactors. Incertainembodimentsthemembranedescribedhereincanhavea 

thicknessrangingfromabout0.1jimtoabout1,OOOume.g., fromabout1jimtoand 

about500~tmabout10~tmtoabout100~imorabout10~tmtoabout100~tm.Incertain 

embodimentsthesensorcanbedippedinthemembranesolutionmorethanonce.For 

examplebutnotbywayoflimitationasensor(orworkingelectrode)ofthepresent 

10 disclosurecanbedippedinamembranesolutionatleasttwiceatleastthreetimesatleast 

fourtimesoratleastfivetimestoobtainthedesiredmembranethickness.  

6. InterferenceDomain 

Incertainembodimentsthesensorofthepresentdisclosuree.g., sensortailcan 

furthercompnseaninterferencedomain.Incertainembodimentstheinterferencedomain 

15 canincludeapolymerdomainthatrestrictstheflowofoneormoreinterferants, e.g.,to 

thesurfaceoftheworkingelectrode.Incertainembodimentstheinterferencedomaincan 

functionasamolecularsievethatallowsanalytesandothersubstancesthataretobe 

measuredbytheworkingelectrodetopassthroughwhilepreventingpassageofother 

substancessuchasinterferents.Incertainembodimentstheinterferentscanaffectthe 

20 signalobtainedattheworkingelectrode.Non-limitingexamplesofinterferentsinclude 

acetaminophenascorbateascorbicacidbilinibincholesterol, creatininedopamine, 

tolbutamidetriglyceridesureaanduricacid.  

Incertainembodimentstheinterferencedomainislocatedbetweentheworking 

25 electrodeandoneormoreactiveareas.Incertainembodimentsnon-limitingexamplesof 

polymersthatcanbeusedintheinterferencedomainincludepolyurethanespolymers 

havingpendantionicgroupsandpolymershavingcontrolledporesize.Incertain 

embodimentstheinterferencedomainisformedfromoneormorecellulosicderivatives.  

Non-limitingexamplesofcellulosicderivativesincludepolymerssuchascellulose 

30 acetatecelluloseacetatebutyrate,2-hydroxyethylcellulosecelluloseacetatephthalate, 

celluloseacetatepropionatecelluloseacetatetrimellitateandthelike.  

Incertainembodimentstheinterferencedomainispartofthemasstransport 

limitingmembraneandnotaseparatemembrane.Incertainembodimentstheinterference 
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domainislocatedbetweentheoneormoreactiveareasandthemasstransportlimiting 

membrane.  

Incertainembodimentstheinterferencedomainincludesathinhydrophobic 

membranethatisnon-swellableandrestrictsdiffusionofhighmolecularweightspecies.  

S Forexamplebutnotbywayoflimitationtheinterferencedomaincanbepermeableto 

relativelylowmolecularweightsubstancessuchashydrogenperoxidewhilerestricting 

thepassageofhighermolecularweightsubstances, suchasketones, glucose, 

acetaminophenand/orascorbicacid.  

Incertainembodimentstheinterferencedomaincanbedepositeddirectlyontothe 

10 workingelectrodee.g., ontothesurfaceofthepermeableworkingelectrode.Incertain 

embodimentstheinterferencedomainhasathicknesse.g., drythicknessrangingfrom 

about0.1~~tmtoabout1,000~e.g.,fromabout1~~tmtoabout500~tmabout10~imto 

about100umorabout10umtoabout100j~tm.Incertainembodimentstheinterference 

domaincanhaveathicknessfromabout0.1j~tmtoabout10ume.g.,fromabout0.5um 

15 toabout10~tmfromabout1~tmtoabout10~tmfromabout1~tmtoaboutS~tmorfrom 

about0.1umtoabout5um.Incertainembodimentsthesensorcanbedippedinthe 

interferencedomainsolutionmorethanonce.Forexamplebutnotbywayoflimitation 

asensor(orworkingelectrode)ofthepresentdisclosurecanbedippedinaninterference 

domainsolutionatleasttwiceatleastthreetimesatleastfourtimesoratleastfivetimes 

20 toobtainthedesiredinterferencedomainthickness.  

Thepresentdisclosurefurtherprovidescompositionsforreleasingoneormore 

therapeuticagentsincloseproximitytoananalytesensorinvivo.Incertainembodiments, 

25 thepresentdisclosureprovidesanalytesensorsthatincorporateatherapeuticagentcoupled 

toapolymer.Incertainembodimentsthepresentdisclosureprovidesanalytesensorsthat 

incorporateapolymercompositionincludingatherapeuticagent. Alternativelyor 

additionallythepresentdisclosureprovidestherapeuticcompositionsthatincludea 

therapeuticagentandmethodsfordeliveringsuchcompositions.Theincorporationofa 

30 therapeuticagentwithintheanalytesensoritselforthedeliveryofatherapeutic 

compositionincloseproximitytothesensoratitsinvivolocationallowstargeteddelivery 

ofthetherapeuticagenttothetissuesurroundingtheimplantationsiteandtheanalyte 

sensor.  
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Incertainembodimentsthetherapeuticagenttobedeliveredaccordingtothe 

presentdisclosurecanbeatherapeuticagentthatiseffectiveatreducingminimizing, 

preventingand/orinhibitingatissue'sresponsetoanalytesensorimplantation.Incertain 

embodimentsthetherapeuticagentisananti-inflammatoryagentanantiplateletagent, 

S ananticoagulantagentacoagulantagentand/oranantiglycolyticagent.Forexamplebut 

notbywayoflimitationthetherapeuticagenttobedeliveredaccordingtothepresent 

disclosurecanbeatherapeuticagentthatiseffectiveasreducingminimizingpreventing 

and/orinhibitinginflammationinatissue.Incertainembodimentsthetherapeuticagent 
isananti-inflammatoryagent.Incertainembodimentsthe S S 

anti-inflammatoryagentisa 

10 non-steroidalanti-inflammatoryagent. Incertainembodimentstheanti-inflammatory 

agentisasteroidalanti-inflammatoryagente.g., acorticosteroid.Non-limitingexamples 

anti-inflammatoryagentsincludetriamcilolonebetamethasone dexamethasone, 

hydrocortisoneprednisone methylprednisolone fludrocortisoneacetylsalicylicacid, 

isobutylphenylpropanoicacidoraderivativethereofananalogthereofasaltthereofora 

15 prodrugthereof Non-limitingsaltformsincludepharmaceuticallyacceptablesalts 

includingacetateandphosphatesalts. Incertainembodimentstheanti-inflammatory 

agentisasaltofdexamethasone.  

In certain embodiments, the anti-inflammatory agents derivative of 

dexamethasone.Incertainembodimentsthedexamethasonederivativeisdexamethasone 

20 acetate.Incertainembodimentsthedexamethasonederivativeisdexamethasonesodium 

phosphate.  

steroiddexamethasoneasshowninFormulaIbeloworaprodrugthereof 

HO 0 

ml''' 

25 FormulaI 

Incertainparticularembodimentsthetherapeuticagentisaderivativeofthe 

glucocorticoidsteroiddexamethasoneasshowninFormulaIAbeloworaprodrug 

thereof 
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1. IncorporationofTherapeuticAgentintoAnalyteSensor 

5 Thepresentdisclosureprovidesanalytesensorsasdescribedhereinthatfurther 

includeoneormoretherapeuticagentse.g., anti-inflammatoryagents. Incertain 

embodimentsananalytesensorofthepresentdisclosurecanincludeoneormoreanti

inflammatoryglucocorticoidsteroids.Incertainembodimentsananalytesensorofthe 

presentdisclosurecanincludedexamethasoneaderivativethereoforaprodnigthereof 

10 (e.g., asshowninFormulasIandIAandSchemeXII).Incertainembodimentsananalyte 

sensorofthepresentdisclosurecanincludedexamethasonedexamethasonesodium 

phosphateordexamethasoneacetate.  

Asdiscussedhereintheincorporationofatherapeuticagentinananalytesensor 

allowsthetargetedreleaseofthetherapeuticagentintothetissuesurroundingtheanalyte 

15 sensorandtheinsertionsiteoftheanalytesensor.Incertainembodimentsthereleaseof 

ananti-inflammatoryagentfromananalytesensorintothetissuesurroundingtheanalyte 

tissue.Incertainembodimentsthereleaseofan . .  

anti-inflammatoryagentfromananalyte 

sensorintothetissuesurroundingtheanalytesensorcanresultinthereductionprevention 

20 and/oreliminationofanimmuneresponseagainsttheanalytesensorinsuchtissue.  

Incertainembodimentsthetherapeuticagentcanbeincorporatedintoapolymer 

matrixoftheanalytesensor.Forexamplebutnotwayoflimitationthetherapeuticagent 

canbecovalentlyattachedtoapolymerofapolymermatrix.Incertainembodimentsthe 

therapeuticagentiscovalentlyaftacheddirectlyorviaalinkertooneormorepolymersof 

25 thepolymermatrix.Incertainembodimentsthetherapeuticagentiscovalentlyattached 

tooneormorepolymersofthepolymermatrixviaahydrolyzablebondtoallowdelayed 

releaseofthetherapeuticagentafterinsertionoftheanalytesensorinvivo.  

Incertainembodimentsthehydrolyzablebondcanbeanesterbondanamide 

bondorahydrazone-basedbond. AsshowninSchemeIestersaresusceptibleto 
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hydrolysistogenerateanalcoholandacarboxylicacid. Similarlyamidescanbe 

hydrolyzedasshowninSchemeII. Hydrazone-basedbondscanbehydrolyzedunder 

acidicconditionsasshowninSchemeIII.  

0 
H20 0 

R OR' R 0 ~R'0H 

5 Scheme I 

0 

H20 0 
NR'2  RAt0 ~R'2 NH 

Scheme II 

~-k H2 0 NH2  0 

N ~ ' ____________________________________________ 
I + 

N'V H30 R(H N3 
10 SchemeIII 

Incertainembodimentsthetherapeuticagentcanincludeoneormorefunctional 

groupstoallowcovalentbondingtooneormorepolymersofthepolymermatrix.Non

limitingexamplesofsuchfunctionalgroupsincludeanalcoholgroupaprimaryamine 

15 groupasecondaryaminegroupachloroacetategroupandacarboxylicacidgroup.In 

certainembodimentssuchfunctionalgroupscanformanesteroranamidebondwhen 

atherapeuticagentcanbefunctionalizedtoincludesuchfunctionalgroupse.g., analcohol 

groupapnmaryaminegroupasecondaryaminegroupachloroacetategroupa 

20 carboxylicacidgroupaketonegroupanaldehydegrouporahydrazidegroupas 

illustratedinExample1andSchemesIVVandVI.Forexamplebutnotbywayof 

limitationdexamethasonecanbefunctionalizedtoincludeanalcoholgroupaprimary 

aminegroupasecondaryaminegrouporacarboxylicacidgrouptoformanesteroran 

amidebondwhencovalentlyboundtooneormorepolymersofthepolymermatrix.  

25 Incertainembodimentsatherapeuticagentthathasanalcoholfunctionalgroup 

(R-OH), aprimaryaminefunctionalgroup(R-NH 2 )orasecondaryaminegroup(R-NHR') 

canformahydrolyzablebonde.g.,anesteroramidebondwithapolymerthathasa 

carboxylicacidfunctionalgroupasillustratedinSchemeIV: 
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HO-R 
or 

+ H2N-R 

or 4 

H H20invivo 
9' 

N-R X=RNHRorNR'R 
I 

SchemeIV 

Incertainembodimentsthetherapeuticagentthathasaketoneoranaldehyde 

5 functionalgroupcanformahydrolyzablebond, e.g.,ahydrazone-basedbondwitha 

polymerthathasahydrazidefunctionalgroupasshowninSchemeV: 

0 
-'K R' R R 

NH2  or N 
I 

N9' NH X 
H 4 

HAR HO~invivo 

3 X=R'orH 

SchemeV 

10 Incertainembodimentsthetherapeuticagentthathasahydrazidefunctionalgroup 

canformahydrolyzablebond, e.g.,ahydrazone-basedbondwithapolymerthathasan 

aldehydeorketonefunctionalgroupasshowninSchemeVI: 

/ 

0 N-N 
I, + _________ /, C C x 

'It x 'I 

Y=RorH H3O~invivo X=R'orH 

SchemeVI 

15 

Incertainembodimentsoneormorepolymersofthepolymermatrixcanbe 

functionalizedwithoneormorefunctionalgroupsforformingacovalentbonde.g., 

hydrolyzablebondwiththetherapeuticagent.Non-limitingexamplesofsuchfunctional 

groupsincludeanalcoholgroupaprimaryaminegroupasecondaryaminegroupa 

20 chloroacetategroupacarboxylicacidgroupaketonegroupanaldehydegroupora 

hydrazidegroup.Incertainembodimentspolymersthathavesuchfunctionalgroupscan 

formahydrolyzablebondwithatherapeuticagentthatincludesacarboxylicacid 

functionalgroupasshowninSchemeVII: 
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H20invivo 
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SchemeVII 

S Incertainembodimentsthetherapeuticagentcanbelinkedtoapolymervia 

hydrolyzablebonds.Insuchembodimentsthelinkerhasafirstfunctionalgroupcapable 

offormingahydrolyzablebondtothepolymerandasecondfunctionalgroupcapableof 

formingahydrolyzablebondwiththetherapeuticagent. Incertainembodimentsthe 

hydrolyzablebondisselectedfromthegroupconsistingofanesterbondoranamidebond 

10 orahydrazone-basedbond.Incertainembodimentsthefirstfunctionalgroupandthe 

secondfunctionalgrouparethesame.Incertainotherembodimentsthefirstfunctional 

groupandthesecondfunctionalgrouparedifferent.Forexampleandnotbythewayof 

limitationthefirstfunctionalgroupandthesecondfunctionalgroupcanbeindependently 

analcoholgroupaprimaryaminegroupasecondaryaminegroupachloroacetategroup 

15 oracarboxylicacidgroupaketonegroupanaldehydegrouporahydrazidegroup.  

Incertainparticularembodimentswhenthetherapeuticagentisdexamethasone, 

itcanbelinkedtothepolymerviaahydrazone-basedbondasshowninFormulaIIbelow.  

N 

H 

0 

OH 

FormulaII 

20 

Incertainembodimentswhenthetherapeuticagentisdexamethasoneitcanbe 

linkedtothepolymerviaahydrazone/amidelinkerasshowninFormulaIIIbelow: 

0 
N H 

N N 
H 

0 
0 

OH 

FormulaIII 
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Incertainembodimentsthepolymermatrixcanincludeatleastonepolymerthat 

hasapyridinegroup. Incertainembodimentsthepyridinegroupofthepolymeris 

functionalizedtohaveacarboxylicacidmoietyforcouplingwithatherapeuticagente.g., 

atherapeuticagentthathasanalcoholgroupand/orisfunctionalizedtohaveanalcohol 

S group.Forexamplebutnotbywayoflimitationpolymersthathaveapyridinegroup 

withacarboxylicacidmoietycanformahydrolyzablebonde.g.,anesterbondwith 

dexamethasoneareshowninSchemesVIIIandIX: 
HO 0 

I'llI 

0 
p p 0 
0 CI OH 0 OH 0 
I I 
y y 

HO 0 

H20 p 0 

p 0 0 invivo 0 

0 0 I OH~ I I'~I 

I y 
y 

0 

SchemeVIII 
HO 0 

I'll' 

p 0 OH 
p 

0 0 
I 0 

HO 0 

0 I IIII 

H20 
in vivo 0 

y OH 

10 

SchemeIX 
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Incertainembodimentsthepolymermatrixcanincludeatleastonepolymerthat 

hasaprimaryaminegroup. Incertainembodimentstheprimaryaminegroupofthe 

polymerisfunctionalizedtohaveacarboxylicacidmoietyforcouplingwithatherapeutic 

agente.g., atherapeuticagentthathasanalcoholgroupand/orisfunctionalizedtohave 

S analcoholgroup.Forexamplebutnotbywayoflimitationpolymersthathaveaprimary 

aminegroupfunctionalizedwithacarboxylicacidmoietycanformahydrolyzablebond 

withdexamethasoneareshowninSchemesXandXI: 

HO 0 

p 0 p 
0 0 0 I H NH2  ~1 y OH 

0 

p H20 0 
0 0 U 

InVIVO 
I H 0 RI El

y p 
0 0 

0 Iy HNY 
OH 

HO 0 

0 I-il' 
p 
0 p 
I 0 0 

NH2  I H 
N 

0 
0 

0 0 
Pgi, H20 

invivo 
p p + 
0 0 0 
I NH I H 
y y OH 

SchemeXI 
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AsshowninSchemeXIIandFormulaIdexamethasoneincludesaprimary 

hydroxylgroupatposition21, whichcanformanesterbondwithcarboxylicacidse.g., a 

carboxylicacidmoietyofapolymertoformadexamethasone prodnig. This 

dexamethasoneprodnigcanthenbehydrolyzedtoreleasefreedexamethasoneasshown 

S inSchemeXIIbelow: 

0 

P-k' HO 0 

HO 0 0 0 0 
H0~ H20 

.1111 ''III SI''' 

coupling 
catalyst 

SchemeXII 

IncertainembodimentstheRgroupinSchemeXIIIisapolymerthathasbeen 

10 functionalizedwithacarboxylicacidgroupasshowninSchemesVJJJ-XJ.Non-limiting 

examplesofpolymersthatcanbefunctionalizedwithacarboxylicacidgroupinclude 

polyvinylpyridine(PVP),acopolymerofvinylpyridineandstyreneoraderivativethereof 

Copolymers could also include polyvinylpyridine-polystyrene sulfonate, 

polyvinylpyridine-co-aminomethylstyrene polyvinylpyridine-co-carboxystyrene, 

15 polyvinylimidazolese.g.,poly(N-vinylimidazole)andpoly(1-vinylimidazole),ora 

copolymerthereofCopolymerscanalsoincludePVPcopolymerswithacrylicacidand 

homologsthereofSchemeXIIIprovidesanon-limitingexampleofatherapeuticagent 

dexamethasonecanbefunctionalizedwithachloroacetategroupasshowninScheme 

20 XIII.Thisgroupcanfacilitateacouplingreactionofdexamethasonewithapolymerthat 

isfunctionalizedwithanucleophilicgroup. Incertainembodimentsthenucleophilic 

groupcanbeanamineorasshowninSchemeXIIIapyridine. Asfurthershownin 

SchemeXIIItheresultingesterbondcanbehydrolyzedinvivotoreleasefree 

dexamethasone.  
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SchemeXIII 

IncertainembodimentsandasshowninSchemeXIVdexamethasonecanbe 

functionalizedwithachioroacetategroupandcoupledwithapolymerthatis 

S functionalizedwithaprimaryamine.Incertainembodimentsthepolymerisconjugated 

toalinkerthatincludesaprimaryamine.AsshowninSchemeXIVtheesterbondformed 

betweenthefunctionalizedpolymerandthedexamethasonecanbyhydrolyzedinvivoto 

releasefreedexamethasone.  

NH2 

p 
0 0 

0 0 I H 0 
y 

p 
H20 0 

I H 0 
invivo 0+ y N~Q~ 

OH 

10 SchemeXIV 

Incertainembodimentsthetherapeuticagentcanbecoupledtoapolymerora 
S 

polymermatnxbyalinker.Thechoiceofthelinkerandtheparticularfunctionalgroups 

candependonthedesiredrateforreleaseofthetherapeuticagent.Incertainembodiments, 

15 theratecanbecontrolledbytheparticularfunctionalgroupschosenforthelinkerandthe 

rateofhydrolysisofthecovalentbond(s)madebetweenthelinkerandthetherapeutic 

agentand/orthecovalentbond(s)madebetweenthelinkerandthepolymerofthepolymer 
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matrix. Non-limitingexamplesofsuchfunctionalgroupsincludeanalcoholgroupa 

pnmaryaminegroupasecondaryaminegroupacarboxylicacidgroupanacylhalidea 

hydroxylgroupanalkynylgroupanaldehydegroupaketonegroupacarboxylategroup 

oranaminogroup.Incertainembodimentsthelinkerincludesatleastonefunctional 

S groupthatisreactivetowardsprimaryaminesorpyridines.  

Incertainembodimentsthelinkercanincludeatleastonefunctionalgroupcapable 

offormingacovalentbonde.g., ahydrolyzablecovalentbondwithatleastone 

therapeuticagent.Incertainembodimentsthelinkercanincludeatleastonefunctional 

groupcapableofformingacovalentbonde.g., ahydrolyzablecovalentbondwitha 

10 polymerofthepolymermatrix.Incertainembodimentsthelinkercanincludeatleast 

onefunctionalgroupcapableofformingacovalentbonde.g., ahydrolyzablecovalent 

bondwithatleastonetherapeuticagentandatleastonefunctionalgroupcapableof 

formingacovalentbonde.g., ahydrolyzablecovalentbondwithapolymerofthe 

polymermatrix. Incertainotherembodimentsthelinkercanincludeatleastone 

15 functionalgroupcapableofforminganon-hydrolyzablecovalentbondwithatleastone 

therapeuticagentandatleastonefunctionalgroupcapableofformingahydrolyzable 

covalentbondwithapolymerofthepolymermatrix.Incertainotherembodimentsthe 

linkercanincludeatleastonefunctionalgroupcapableofformingahydrolyzablecovalent 

bondwithatleastonetherapeuticagentandatleastonefunctionalgroupcapableof 

20 forminganon-hydrolyzablecovalentbondwithapolymerofthepolymermatrix.For 

exampleandnotbythewayoflimitationthelinkercanincludeafirstfunctionalgroup, 

groupanacylhalide ahydroxylgroupanalkynylgroupanaldehydegroupa 

carboxylategrouporanaminogroupwhichcanformahydrolyzablebondwiththe 

25 therapeuticagentandanepoxidethatcanformanon-hydrolyzablecovalentbondwitha 

polymerwithinthepolymermatrix.  

Incertainembodimentsthelinkercanincludeoneormoreinternalhydrolyzable 

covalentbonds.Incertainembodimentsthelinkercanformnon-hydrolyzablecovalent 

bondswiththetherapeuticagentand/orpolymerandthereleaseofthetherapeuticagent 

30 invivoresultsfromthehydrolysisoftheoneormoreinternalhydrolyzablecovalentbonds 

ofthelinker.  

Incertainembodimentsthelinkercanincludetwothreefourormorecarboxylic 

acidgroups.Incertainembodimentsthelinkercanbeadicarboxylicacidsuchasbutnot 

limitedtoanoxalicacidmalonicacidsuccinicacidglutaricacidadipicacidpimelic 
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acidsaltsthereofandhalidesthereofIncertainembodimentsthedicarboxylicacidsalts 

thereofandhalidesthereofcaninclude2-20carbonsinthechain.Forpurposesofthis 

disclosurethetwocarboxylategroupsinthecarboxyliclinkerwillbereferredtoasafirst 

andasecondcarboxylategroup.  

S Incertainembodiments thedicarboxylicacidlinkercanbecoupledtoa 

therapeuticagentviathefirstcarboxylategroupandcoupledtoapolymerviathesecond 

carboxylategroup. Incertainembodimentsthedicarboxylicacidlinkercanbefirst 

coupledtoatherapeuticagentviathefirstcarboxylategroupandthesecondcarboxylate 

groupcanthenbesubsequentlyconvertedtoadifferentfunctionalgroupforcouplingto 

10 thepolymer.Incertainembodimentsthesecondcarboxylategroupcanbeconvertedto 

anacylhalideasshowninSchemeXV: 

CI 

0 

HO 0 H0 0 0 

''III ''ill Soc'2  I'll 
Jr 

SchemeXV 

15 Incertainembodimentstheacylhalidecanthenbeusedtocouplethetherapeuticagent 

toapolymerofthepolymermatrixbythesamemethodsasdiscussedpreviouslyandas 

showninshowninExample1andasillustratedinSchemeXIIIandSchemeXIV.  

matnxbyderivatizingthetherapeuticagentwithapolymerizablegroupandincorporating 

20 itasamonomerduringsynthesisofthepolymermatrix.Forexamplebutnotbywayof 

limitationthetherapeuticagentwithapolymerizablegroupcanbeincorporatingasa 

monomerduringsynthesisofapartoftheanalytesensor, e.g., duringsynthesisofthe 

activelayerand/orthemembrane.Incertainembodimentsthepolymerizablegroupcan 

beamethacrylateamethylmethacrylatebenzylacrylaten-butylacrylateiso-butyl 

25 methacrylate, n-butyl methacrylate tert-butyl acrylate, 2-methoxyethyl acrylate, 

neopentylmethacrylatephenylacrylatestearylacrylatestearylmethacrylaten-propyl 

acrylateorn-propylmethacrylate.Incertainembodimentsthepolymerizablegroupcan 

beanacrylamide suchasbutnotlimitedtoN-hydroxyethylacrylamideor 

hydroxypropyl)methacrylamideasshownbyFormulasIVAand1MBrespectively.  
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N 
H H OH 

FormulaIVA FormulaIVB 

Incertainembodimentswhenthepolymerizablegrouphasanoxidizablegroup, 

suchasbutnotlimitedtoanalcoholoraldehydethepolymerizablegroupcanfirstbe 

oxidizedtoacarboxylicacidbeforeformingacovalenthydrolyzablebondwitha 

therapeuticagent.SchemeXVIprovidesanon-limitingexampleofsuchreactionwhere 

5 thehydroxygroupofN-hydroxyethylacrylamideisfirstoxidizedtoacarboxylicacid 

groupwhichthencanreactwithahydroxygroupondexamethasonetoformanester 

bond. Incertainembodimentsanamidebondcanbeformedifthetherapeuticagent 

includesaprimaryorasecondaryamine.  

as.  0 0 dexamethasone 

N~~~OH [a] N OH N 0 
H H 0 H 0 

HO 

10 

SchemeXVI 

methacrylategrouptoformacompoundasshownbyFormulaV.  

0 

0 

0 0 

I'll' 

15 

FormulaV 
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Incertainembodimentsthetherapeuticagentcanbeconnectedtothe 

polymerizablegroupe.g., anacrylamidegroupviaahydrazonelinkageasshownby 

FormulaVI: 

H 
N N 
H 

0 
0 

OH 

5 FormulaVI 

Incertainembodiments thetherapeuticagentthatisderivatizedwitha 

polymerizablegroupcanbeincorporatedintothebackboneofapolymerbyforminga 

copolymerwiththepolymer. Incertainembodimentsthetherapeuticagentthatis 

10 derivatizedwithapolymerizablegroupe.g., amethacrylategroupiscopolymerizedwith 

one or more of 4-vinylpyridine N-vinylimidazole, 1-vinylimidazole styrene, 

styrene/maleic anhydride, methylvinylether/maleic anhydride, vinylbenzylchlonde, 

allylaminelysineorsodium4-styrenesulfonatetoformapolymermatrix.  

Incertainembodimentsoneormorecatalyzingagentscanbeusedtocatalyzethe 

15 couplingofthetherapeuticagenttothepolymer.Thetypeofcatalystusedcandependon 

theconditionsofthechemicalreaction.Incertainembodimentsthecouplingcatalystcan 

be 4-dimethylaminopyridine (DMAP), dicyclohexylcarbodiimide (DCC), 

diisopropylcarbodiimide(DIC),1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide(EDC), 

20 Norbornene-2,3-dicarboximido)-NNN',N'-tetramethyluronium tetrafluoroborate 

(TNTU) and O-(1,2-Dihydro-2-oxo-1-pyridyl-NNN,,N'-tetramethyluronium 

tetrafluoroborate (TPTU), 2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethylaminium 

tetrafluoroborate(TBTU)orcarbonyldiimidazole(CDI).  

Incertainembodimentsthepolymerthatcanbecoupledtoatherapeuticcanbe 

25 anypolymerthatincludesafunctionalgroupe.g., derivatizedwithafunctionalgroupfor 

formingahydrolyzablebondwiththetherapeuticagent.  

Incertainembodimentsthepolymerthatcanbecoupledtoatherapeuticormixed 

withatherapeuticagentcanbeapolymerdisclosedinSectionII.5above.Forexample, 

butnotbywayoflimitationapolymerforuseinamasstransportlimitingmembrane 

30 describedhereincanbecoupledtoatherapeuticormixedwithatherapeuticagente.g., to 
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formatherapeuticagent-elutingcomposition.Incertainembodimentsthepolymercan 

beapolyvinylpyridine-basedpolymer.Forexamplebutnotbywayoflimitationthe 

polymercancompriseapolyvinylpyridinee.g., poly(4-vinylpyridine),oraderivative 

thereof 

S Incertainembodimentsthepolymerthatcanbecoupledtoatherapeuticormixed 

withatherapeuticagentcanbeacopolymer.Incertainembodimentsthepolymercanbe 

alinearcopolymerorabranchedcopolymer.Incertainembodimentsthepolymercan 

includeacopolymerofpolyvinylpyridinee.g., acopolymerofvinylpyridineandstyrene 

oraderivativethereof Incertainembodimentsthepolymercancomprisea 

10 polyvinylpyridine-co-styrenecopolymeroraderivativethereofIncertainembodiments, 

thepolymercanincludeapolyvinylpyridine-co-styrenecopolymerinwhichaportionof 

thepyridinenitrogenatomswerefunctionalizedwithanon-crosslinkedpolyethylene 

glycoltailandaportionofthepyridinenitrogenatomswerefunctionalizedwithan 

alkylsulfonicacide.g., apropylsulfonicacidgroup.  

15 Incertainembodimentsthepolymercanbeabiodegradableorbioresorbable 

polymersuchasbutnotlimitedtopolycaprolactone(PCL)orpoly(DL-lactide-co

glycolide).Incertainembodimentsthepolymercanbeapolylactideapolyglycolideor 

polyethyleneglycolpolymer.Incertainembodimentsthepolymercanbeablendoftwo 

orthreeofthesefunctionalitiesasablockcopolymere.g., adiblockcopolymerora 

20 triblockcopolymer. Non-limitingembodimentsofsuchblockcopolymersinclude 

poly(DL-lactic-co-glycolicacid)(PLGA)andtriblockcopolymerpolylactide-block

examplesofblockcopolymersincludePEOandPPOcopolymerssuchasPEO-PPO 

diblockcopolymers PPO-PEO-PPOtriblockcopolymers PEO-PPO-PEOtriblock 

25 copolymersalternatingblockcopolymersofPEO-PPOrandomcopolymersofethylene 

oxideandpropyleneoxideandblendsthereof Incertainembodimentsthepolymeris 

TIMB.Additionalpolymersthatcanincludedinacompositioncomprisingatherapeutic 

agente.g.,coupledtoatherapeuticagentaredisclosedinSection111.2belowandin 

Section11.5aboveasdiscussedinrelationtomasstransportlimitingmembranepolymers.  

30 Incertainembodimentsthepolymercancompriseablockpolymere.g.PPO

PEO-PPOtriblockcopolymersandapolyvinylpyridine-co-styrenecopolymer.Incertain 

embodimentstheblockpolymerandthepolyvinylpyridine-co-styrenecopolymerare 

crosslinked. Incertainembodimentsthepolymercanbeapolyvinylpyridine-based 
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polymere.g., apolyvinylpyridine-co-styrenecopolymer derivatizedwithablock 

polymere.g., aPPO-PEO-PPOtriblockcopolymer.  

Incertainembodimentsapolymerforuseinthepresentdisclosurecanhavea 

molecularweightof5Thaormoreorabout10kDaormoreorabout15maormoreor 

S about20maormoreorabout25maormoreorabout30maormoreorabout40ma 

ormoreorabout50maormoreorabout75kDaormoreorabout90maormore, 

about100maormoreabout150maormoreabout200maormoreabout250ma 

ormoreabout300maormoreabout350maormoreabout400maormoreabout 

450maormoreorabout500maormore.Innon-limitingexamplesapolymerforuse 

10 inthepresentdisclosurecanhaveamolecularweightrangingfromabout5matoabout 

500maorfromabout10matoabout45Omaorfromabout15matoabout400ma, 

orfromabout20matoabout350mafromabout25matoabout300mafromabout 

30matoabout250mafromabout30matoabout200mafromabout30mato 

about200maorfromabout30matoabout175ma.Incertainembodimentsapolymer 

15 foruseinthepresentdisclosurecanhaveamolecularweightfromabout30matoabout 

175ma.Incertainembodimentsapolymerforuseinthepresentdisclosurecanhavea 

molecularweightfromabout50matoabout150ma.  

Incertainembodimentsthetherapeuticagentismixedwiththepolymermatrix 

includingoneormorepolymersdisclosedhereinwithoutformationofachemicalbond 

20 asshowninExample4.Forexamplebutnotbywayoflimitationthetherapeuticagent 

canbemixedwiththepolymermatrixanddisposedupontheanalytesensor.Alternatively, 

agentcanalsobenotcovalentlybondedwiththepolymermatrix.  

Incertainembodimentsthepolymermatrixcanincludeafirsttherapeuticagent 

25 thatisconjugatedtooneormorepolymersofthepolymermatrixandasecondtherapeutic 

agentthatismixedwiththepolymermatrixandnotcovalentlybondedwiththepolymer 

matrix.Incertainembodimentsthefirstandsecondtherapeuticagentsarethesame.In 

certainembodimentsthefirstandsecondtherapeuticagentsaredifferent.Forexample, 

butnotbywayoflimitationoneofthetherapeuticagentscanbedexamethasone(or 

30 derivativeorasaltthereof)andtheothertherapeuticagentcanbeadifferentanti

inflammatoryagent.  

Incertainembodimentsthepolymercanbeapolymerpresentinanyoneofthe 

partsoftheanalytesensorasdisclosedhereinand/orincorporatedintoanyoneoftheparts 

oftheanalytesensor.Incertainembodimentsthepolymercanbeapolymerofthemass 

104 
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transportlimitingmembrane.Alternativelyoradditionallythepolymercanbeapolymer 

ofanactiveareaofthesensor.  

Incertainembodimentsthetherapeuticagentcanbeincorporatedintoamass 

transportlimitingmembrane.Forexamplebutnotbywayoflimitationthetherapeutic 

S agentcanbeconjugatedtothepolymerofthemasstransportlimitingmembraneand/or 

mixedwiththemasstransportlimitingmembrane.Incertainembodimentsthetherapeutic 

agentcanbeincorporatedintomembrane220,e.g., bybeingcovalentlyboundtoa 

polymerofmembrane220.Alternativelythetherapeuticagentboundtoapolymerthat 

canbeincorporatedintoamasstransportlimitingmembraneasanadmixtureorby 

10 covalentbonding.  

Incertainembodimentsthetherapeuticagente.g., aderivatizedtherapeuticagent 

asdescribedhereincanbeincludedinthemembranedippingsolution. Incertain 

embodimentsthereactivegroupofthetherapeuticagente.g., dexamethasonecanreact 

withafunctionalgroupofapolymere.g., pyridinegroupofthemembranedipping 

15 solution. Alternativelythetherapeuticagent, e.g.,aderivatizedtherapeuticagentas 

describedhereincanbedispenseduponthemembraneandreactwithafunctionalgroup, 

e.g., pyridinegroupsofthepolymerswithinthemembrane.Incertainembodimentsthe 

therapeuticagentcanbemixedwiththemembranepolymere.g., inthemembranedipping 

solutionwithoutcovalentbondinganddispenseduponthesensor.  

20 Incertainembodimentsthetherapeuticagentcanbelocatedwithinoneormore 

activeareasdisposeduponaworkingelectrodeofananalytesensor. Incertain 

describedhereinandthetherapeuticagentcanbeconjugatedtothepolymerormixedwith 

thepolymerintheactivearea.Incertainembodimentsthepolymerpresentinanactive 

25 areacanbeboundtoaredoxmediatorandthetherapeuticagentcanbeconjugatedtosuch 

apolymerwithintheactivearea.  

Incertainembodimentsthetherapeuticagentcanbelocatedonasurfaceofan 

electrode.Forexamplebutnotbywayoflimitationtheelectrodecanbetheworking 

electrode.Incertainembodimentstheelectrodecanbethecounter/referenceelectrode.  

30 Incertainembodimentsatherapeuticagentandapolymercanbelocatedonasurfaceof 

anelectrode.Incertainembodimentsthetherapeuticagentisconjugatedtothepolymer 

orthetherapeuticagentismixedwiththepolymerandnotcovalentlybondedtothe 

polymer.  
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Incertainembodimentsthepolymermatrixincorporatingthetherapeuticagent 

canbedisposeduponthemembrane220orincorporatedintothemembrane.Incertain 

embodimentsthepolymermatrixincorporatingthetherapeuticagentcanbedisposed 

uponthesubstrate30212ofananalytesensor.Incertainembodimentsthepolymermatrix 

S incorporatingthetherapeuticagentcanbedisposeduponaworkingelectrode214. In 

certainembodimentsthepolymermatrixincorporatingthetherapeuticagentcanbe 

disposeduponacounter/referenceelectrode30216or217.Incertainembodimentsthe 

polymermatrixincorporatingthetherapeuticagentcanbedisposeduponanactivearea, 

e.g.,218.  

10 Incertainembodimentsthepolymer S 

matnxincorporatingthetherapeuticagentis 
disposedonthecounterelectrode.Forexamplebutnotbywayoflimitationthepolymer 

matnxincorporatingthetherapeuticagentcanbedisposeduponacounterelectrode30216, 

217or320.  

Incertainembodimentsthepolymermatrixincludesanamountofthetherapeutic 

15 agente.g., dexamethasonethatiseffectiveforreducingminimizingpreventingand/or 

inhibitinginflammationinthetissuesurroundingtheinsertionsiteoftheanalytesensor.  

Incertainembodimentsthepolymermatrixincludesanamountofthetherapeuticagent, 

e.g., dexamethasone thatiseffectiveforreducingminimizingpreventingand/or 

inhibitinganimmuneresponsetotheanalytesensor.Forexamplebutnotbywayof 

20 limitationthepolymermatrixcanincludeanamountofthetherapeuticagentthatis 

effectiveforreducingminimizingpreventingand/orinhibitinginflammationinthetissue 

uptoabout15daysuptoabout16daysuptoabout17daysuptoabout18daysupto 

about19daysuptoabout20daysuptoabout25daysoruptoabout30days.Incertain 

25 embodimentsthepolymermatrixincludesanamountofthetherapeuticagente.g., 

dexamethasonethatiseffectiveforreducingminimizingpreventingand/orinhibitingan 

immuneresponsetotheanalytesensorforadurationofuptoabout14daysuptoabout 

15daysuptoabout16daysuptoabout17daysuptoabout18daysuptoabout19 

daysuptoabout20daysuptoabout25daysoruptoabout30daysorlonger.  

30 Incertainembodimentsthepolymermatrixcanincludeanamountofthe 

therapeuticagentthatiseffectivefordecreasingLateSensitivityAttenuation(LSA).In 

certainembodimentsthepolymermatrixcanincludeaneffectiveamountofthe 

therapeuticagente.g., dexamethasonefordecreasingLateSensitivityAttenuation(LSA) 

ascomparedtoananalytesensorthatdoesnotincludethetherapeuticagente.g., 
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dexamethasone.Forexamplebutnotbywayoflimitationthepolymermatrixcaninclude 

aneffectiveamountofthetherapeuticagenttoobtaina2-foldorgreaterreductioninLSA.  

matnxcanincludeaneffectiveamountofthe 
Incertainembodimentsthepolymer S 

therapeuticagenttoobtaina3-foldorgreaterreductioninLSA.Incertainembodiments, 

S thepolymermatrixcanincludeanamountofthetherapeuticagentthatiseffectiveto 

obtaina4-foldorgreaterreductioninLSA.Incertainembodimentsthepolymermatrix 

canincludeanamountofthetherapeuticagentthatiseffectivetoobtaina5-foldorgreater 

reductioninLSA.Incertainembodimentsthepolymermatrixcanincludeanamountof 

thetherapeuticagentthatiseffectivetoobtainareductioninLSAgreaterthanabout5~ 

10 greaterthanabout~00~greaterthanabout200ogreaterthanabout300ogreaterthanabout 

4000,greaterthanabout50~ogreaterthanabout55~ogreaterthanabout600ogreaterthan 

about700ogreaterthanabout750ogreaterthanabout800ogreaterthanabout85~o 

greaterthanabout950~greaterthanabout960~, greaterthanabout970ogreaterthanabout 

9800orgreaterthanabout990o. Incertainembodimentsthepolymermatrixcaninclude 

15 anamountofthetherapeuticagentthatiseffectivetoobtainareductioninLSAgreater 

thanabout200o. Incertainembodimentsthepolymermatrixcanincludeanamountof 

thetherapeuticagentthatiseffectivetoobtainareductioninLSAgreaterthanabout300 

Incertainembodimentsthepolymermatrixcanincludeanamountofthetherapeuticagent 

thatiseffectivetoobtainareductioninLSAgreaterthanabout400o. Incertain 

20 embodimentsthepolymermatrixcanincludeanamountofthetherapeuticagentthatis 

effectivetoobtainareductioninLSAgreaterthanabout50~o. Incertainembodiments, 

obtainareductioninLSAgreaterthanabout600o. Incertainembodimentsthepolymer 

matrixcanincludeanamountofthetherapeuticagentthatiseffectivetoobtainareduction 

25 inLSAgreaterthanabout700o. Incertainembodimentsthepolymermatrixcaninclude 

anamountofthetherapeuticagentthatiseffectivetoobtainareductioninLSAgreater 

thanabout750o.  

Incertainembodimentsthepolymermatrixcanincludeanamountofthe 

therapeuticagentthatiseffectiveforincreasingthelifespanofananalytesensor.For 

30 examplebutnotbywayoflimitationthepolymermatrixcanincludeanamountofthe 

therapeuticagentthatiseffectivetoincreasethelifespanofananalytesensorbyabout1 

daybyabout2daysbyabout3daysbyabout4daysbyabout5daysbyabout6days, 

byabout7daysbyabout8daysbyabout9daysbyabout10daysbyabout11daysby 

about12daysbyabout13daysbyabout14daysbyabout15daysbyabout16days, 
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byabout17daysbyabout18daysbyabout19daysbyabout20daysbyabout21days, 

byabout22daysbyabout23daysbyabout24daysbyabout25daysbyabout26days, 

byabout27daysbyabout28daysbyabout29daysorbyabout30daysormore.In 

certainembodimentsthepolymermatrixcanincludeanamountofthetherapeuticagent 

S thatiseffectivetoagenttoincreasethelifespanofananalytesensorbyabout5days.In 

certainembodimentsthepolymermatrixcanincludeanamountofthetherapeuticagent 

thatiseffectivetoagenttoincreasethelifespanofananalytesensorbyabout10days.  

Incertainembodimentsananalytesensorofthepresentdisclosurethatincludes 

dexamethasonehasalifespanofabout10daysofabout11daysofabout12daysof 

10 about13daysofabout14daysofabout15daysofabout16daysofabout17daysof 

about18daysofabout19daysofabout2Odaysofabout2ldaysofabout22daysof 

about23daysofabout24daysofabout25daysofabout26daysofabout27daysof 

about28daysofabout29daysofabout30daysormore.Incertainembodimentsan 

analytesensorofthepresentdisclosurethatincludesdexamethasonehasalifespanof 

15 about14daysormore.Incertainembodimentsananalytesensorofthepresentdisclosure 

thatincludesdexamethasonehasalifespanofabout15daysormore. Incertain 

embodimentsananalytesensorofthepresentdisclosurethatincludesdexamethasonehas 

alifespanofabout20daysormore.Incertainembodimentsananalytesensorofthe 

presentdisclosurethatincludesdexamethasonehasalifespanofabout25daysormore.  

20 Incertainembodimentsananalytesensorofthepresentdisclosurethatincludes 

dexamethasonehasalifespanofabout30daysormore.  

matnxcanincludefromabout0.0005mgto 
about0.2mgofthetherapeuticagent, e.g., dexamethasoneoranyvaluesinbetween.In 

certainembodimentsthepolymermatrixcanincludeabout0.0005mgabout0.001mg, 

25 about0.005mgabout0.01mgabout0.05mgabout0.1mgorabout0.2mgofthe 

therapeuticagente.g., dexamethasone.Incertainembodimentsthepolymermatrixcan 

includefromabout0.1~gtoabout20~gofthetherapeuticagent.Incertainembodiments, 

thepolymermatrixcanincludefromabout1~tgtoabout100~tgofthetherapeuticagent, 

e.g.,fromabout1~gtoabout95ugfromabout1~gtoabout90~gfromabout1jagto 

30 about85j~tgfromabout1~gtoabout80~gfromabout1j~tgtoabout75ugfromabout 

1~tgtoabout70~tgfromabout1~tgtoabout65~tgfromabout1~gtoabout60~tgfrom 

about1~gtoabout55~fromabout1~gtoabout50jigfromabout1~gtoabout45 

jigfromabout1~gtoabout40pgfromabout1j~tgtoabout35ugfromabout1~gto 

about30rigfromabout1~tgtoabout25~tgfromabout1~tgtoabout20~tgfromabout 
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1jigtoabout15~gfromabout1j~tgtoabout14~gfromabout1~gtoabout13~gfrom 

about1~tgtoabout12~tgfromabout1~tgtoabout11~tgfromabout1~tgtoabout10 

jigfromabout1~gtoabout9ugfromabout2jigtoabout100ugfromabout3ugto 

about100~fromabout4j~tgtoabout100jigfromabout5~~tgtoabout100~tgfrom 

S about6~gtoabout100j~tgfromabout7ugtoabout100ugfromabout8~gtoabout 

100ugfromabout9ugtoabout100ugfromabout10~gtoabout100j~tgfromabout 

11~tgtoabout100~tgfromabout12~tgtoabout100~tgfromabout13~tgtoabout100 

~fromabout14~~tgtoabout100ugfromabout15jigtoabout100ugfromabout16 

jigtoabout100ugfromabout20~gtoabout100pegfromabout25j~tgtoabout100ug, 

10 fromabout30~gtoabout100~tgfromabout35~tgtoabout100~tgfromabout40~tgto 

about100ugfromabout45ugtoabout100ugfromabout50~gtoabout100ugfrom 

about55~tgtoabout100pegfromabout60~tgtoabout100jigfromabout65~tgtoabout 

100ugfromabout70j~tgtoabout100ugfromabout75jagtoabout100ugfromabout 

80~tgtoabout100ugfromabout85jigtoabout100j~tgfromabout90~gtoabout100 

15 [Igfromabout95~tgtoabout100~tgfromaboutS~tgtoabout50~tgfromaboutS~tg 

toabout45ugfromabout5~toabout40~fromabout5ugtoabout35ugfrom 

about5ugtoabout30j~tgfromabout5j~tgtoabout25~gorfromabout5ugtoabout20 

[1g. Incertainembodimentsthepolymermatrixcanincludefromabout1~tgtoabout20 

~tgofthetherapeuticagent.Incertainembodimentsthepolymermatrixcanincludefrom 

20 about5~~tgtoabout20jigofthetherapeuticagent.Incertainembodimentsthepolymer 

matnxcanincludefromabout1~gtoabout30jigofthetherapeuticagent.Incertain 
S 

therapeuticagent.  

Incertainembodimentsthepolymermatrixincludesfromabout100otoabout700o 

25 ofthetherapeuticagente.g., dexamethasonebyweight. Incertainembodimentsthe 

polymermatrixcanincludefromabout150otoabout650ofromabout200~toabout50~ 

orfromabout250otoabout400oofthetherapeuticagente.g., dexamethasonebyweight.  

Incertainembodimentsthepolymermatrixincludesfromabout20~otoabout500oofthe 

therapeuticagente.g., dexamethasonebyweight.Incertainembodimentsthepolymer 

30 matrixincludesfromabout300o toabout600o ofthetherapeuticagente.g., 

dexamethasonebyweight.  

Incertainembodimentsapolymercompositionincludingatherapeuticagent 

describedhereincanhaveathicknesse.g.drythicknessrangingfromabout0.1umto 

about1,000~im, e.g.,fromabout1~tmtoabout500~tmabout10~tmtoabout500~tm, 

109 

embodimentsthepolymermatnxcanincludefromabout5jigtoabout30j~tgofthe



WO20221147512 PCTfLTS2O22/O11058 

about10urntoabout400urnabout10j~tmtoabout300urnabout10urntoabout200 

pmabout10~tmtoabout100~tmorabout10~tmtoabout100~tm. Incertain 

embodimentsapolymercompositionincludingatherapeuticagentdescribedhereincan 

haveathicknesse.g.,drythicknessrangingfromabout1~tmtoabout500j~tm.Incertain 

S embodimentsapolymercompositionincludingatherapeuticagentdescribedhereincan 

haveathicknesse.g.,drythicknessrangingfromabout1urntoabout400jim.Incertain 

embodimentsapolymercompositionincludingatherapeuticagentdescribedhereincan 

haveathicknesse.g.,drythicknessrangingfromabout1urntoabout300jim.Incertain 

embodimentsapolymercompositionincludingatherapeuticagentdescribedhereincan 

10 haveathickness, drythicknessrangingfromabout1urntoabout200jim.Incertain 

embodimentsapolymercompositionincludingatherapeuticagentdescribedhereincan 

haveathicknesse.g.,drythicknessrangingfromabout10~imtoabout200urn.Incertain 

embodimentsapolymercompositionincludingatherapeuticagentdescribedhereincan 

haveathicknesse.g.,drythicknessrangingfromabout10umtoabout300urn.Incertain 

15 embodimentsapolymercompositionincludingatherapeuticagentdescribedhereincan 

haveathicknesse.g.,drythicknessrangingfromabout50urntoabout300urn.  

Incertainembodimentsthepolymercompositionincludingthetherapeuticagent 

canbedispensedontheanalytesensore.g., thecounterelectrodeoftheanalytesensor 

morethanonce. Forexamplebutnotbywayoflimitationapolymercomposition 

20 includingthetherapeuticagentcanbedispensedontheanalytesensor, e.g.,thecounter 

electrodeoftheanalytesensoratleasttwiceatleastthreetimesatleastfourtimesat 

Incertainembodimentsthepolymercompositionontheanalytesensorhasanarea 

ofabout0.01mm2toabout30mm 2 eg mm2toabout20mm2 mm2toabout 
25 3.0mm2 01mm2toabout20mm2 2 2 

, aboutO.1mm2 toabout1.0mmorabout0.2mmto 
2 about0.5mm9 

Incertainembodimentsthepolymercompositionontheanalytesensorhasa 

lengthofaboutO.1mmtoabout10.0mme.g.,0.1mmtoabout10.0mm0.1mmtoabout 

9.0mm,0.1mmtoabout8.0mm,0.1mmtoabout7.0mm,0.1mmtoabout6.Omm,0.1 

30 mmtoabout5.Omm,0.1mmtoabout4.Omm,0.1mmtoabout3.Omm,0.1mmtoabout 

2.0mm,0.5mmtoabout3.0mm,0.5mmtoabout2.0mmor1.0mmtoabout2.0mm.  

Incertainembodimentsthepolymercompositionontheanalytesensorhasalengthof 

about0.1mmtoabout3.0mm.  
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Incertainembodimentsananalytesensorofthepresentdisclosurecanincludea 

sensortailcomprisingatleastafirstworkingelectrodeafirstactiveareadisposedupona 

surfaceofthefirstworkingelectrodeamasstransportlimitingmembranepermeableto 

thefirstanalytethatovercoatsatleastthefirstactiveareaandatherapeuticagentwhere 

S thetherapeuticagentisdisposeduponthecounterelectrode.Incertainembodimentsthe 

therapeuticagentispresentinapolymercompositionandisconjugatedtoapolymer 

withinthepolymercompositionviaahydrolyzablebond.  

2 DeliveryofTherapeuticReleasingCompositions 

Incertainembodimentsthetherapeuticagentcanbedeliveredincloseproximity 

10 tothesensoratitsinvivolocationwithoutalteringthestructureand/orcompositionofan 

analytesensor.Forexamplebynotbywayoflimitationthetherapeuticagentcanbe 

deliveredincloseproximitytothesensorbytheinsertionofatherapeuticcomposition 

compnsingthetherapeuticagent(referredtohereinasa"therapeuticreleasing 

composition")neartheanalytesensor.Incertainembodimentsatherapeuticreleasing 

15 compositionwhendeliverede.g., insertedintoatissueiscapableofreleasingthe 

therapeuticagentovertimee.g., sustainedreleaseofthetherapeuticagent.  

Incertainembodimentsthetherapeuticreleasingcompositionincludesoneor 

morepolymersandoneormoretherapeuticagents.Asdisclosedhereinthetherapeutic 

agentcanbeanagentthatiseffectiveasreducingminimizingpreventingand/or 

20 inhibitinginflammationand/oranimmuneresponseagainsttheanalytesensor.Incertain 
embodiments thetherapeuticagentisan . .  

anti-inflammatory agent. Incertain 

oneormoreanti-inflammatoryglucocorticoidsteroids. Incertainembodimentsa 

therapeuticreleasingcompositionofthepresentdisclosurecanincludedexamethasoneor 

25 aderivativeorasaltthereof 

Incertainembodimentstheoneormorepolymersofthetherapeuticreleasing 

compositionarebioabsorbableand/orbiodegradablewhenimplantedinvito.Incertain 

embodimentsthebackboneofoneormorepolymerswithinthetherapeuticreleasing 

compositionincludeahydrolyzablebond.Forexamplebutnotbywayoflimitationthe 

30 backboneofoneormorepolymerspresentwithinatherapeuticreleasingcomposition 

includeanesterbondanamidebondand/oranetherbond.Incertainembodimentsthe 

backboneoftheoneormorepolymersincludesanesterbond.Incertainembodiments, 

thebackboneoftheoneormorepolymersincludesanamidebond. Incertain 

embodimentsthebackboneoftheoneormorepolymersincludesanetherbond.  
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Incertainembodimentsapolymerofatherapeuticreleasingcompositioncanbea 

polymerdisclosedinSection11.5orSectionIII.1above. Incertainembodimentsa 

polymerofatherapeuticreleasingcompositioncanbeapolylactideapolyglycolideora 

polyethyleneglycol.Incertainembodimentsthepolymercanbeacopolymer.Incertain 

S embodimentsthepolymercanbealinearcopolymerorabranchedcopolymer.Incertain 

embodimentsthepolymercanbeablendoftwoorthreeofthesefunctionalitiesasablock 

copolymere.g., adiblockcopolymeroratriblockcopolymer.Non-limitingembodiments 

ofsuchblockcopolymersincludepoly(DL-lactic-co-glycolicacid)(PLGA)andtriblock 

copolymerpolylactide-block-poly(ethyleneglycol)-block-polylactide(PLA-PEG-PLA).  

10 Incertainembodimentsthetherapeuticreleasingcompositioncanincludea 

therapeuticagente.g., dexamethasonecovalentlylinkedtothepolymere.g., viaa 

hydrolyzablebondasdescribedherein.  

Incertainembodimentsthetherapeuticcompositionincludesanamountofthe 

therapeuticagentthatiseffectivee.g., dexamethasoneforreducingminimizing, 

15 preventingand/orinhibitinginflammationinthetissuesurroundingtheinsertionsiteof 

theanalytesensor.Forexamplebutnotbywayoflimitationthetherapeuticcomposition 

canincludeanamountofthetherapeuticagentthatiseffectiveforreducingminimizing, 

preventingand/orinhibitinginflammationinthetissuesurroundingtheinsertionsiteof 

theanalytesensorforadurationofuptoabout14daysuptoabout15daysuptoabout 

20 16daysuptoabout17daysuptoabout18daysuptoabout19daysuptoabout20 

daysuptoabout25daysoruptoabout30daysormore.  

therapeuticagentthatiseffectivee.g., dexamethasoneforreducingminimizing, 

preventingand/orinhibitinganimmuneresponseagainsttheanalytesensor.Forexample, 

25 butnotbywayoflimitationthetherapeuticcompositioncanincludeanamountofthe 

therapeuticagentthatiseffectiveforreducingminimizingpreventingand/orinhibiting 

animmuneresponseagainsttheanalytesensorforadurationofuptoabout14daysupto 

about15daysuptoabout16daysuptoabout17daysuptoabout18daysuptoabout 

19daysuptoabout20daysuptoabout25daysoruptoabout30daysormore.  

30 Incertainembodimentsthetherapeuticreleasingcompositioncanincludefrom 

about0.005mgtoabout0.2mgofthetherapeuticagente.g., dexamethasone.Incertain 

embodimentsthepolymermatrixcanincludeabout0.0005mgabout0.001mgabout 

0.005mgabout0.01mgabout0.05mgabout0.1mgorabout0.2mgofthetherapeutic 

agente.g., dexamethasone.Incertainembodimentsthetherapeuticreleasingcomposition 
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canincludefromabout0.1~gtoabout20ugofthetherapeuticagent. Incertain 

embodimentsthetherapeuticreleasingcompositioncanincludefromabout1~tgtoabout 

100ugofthetherapeuticagente.g.,fromabout1jigtoabout95j~tgfromabout1~gto 

about90~fromabout1~~tgtoabout85~tgfromabout1~~tgtoabout80pegfromabout 

S 1~tgtoabout75ugfromabout1~tgtoabout7Ougfromabout1~gtoabout65~gfrom 

about1~gtoabout60j~tgfromabout1~gtoabout55jigfromabout1~gtoabout50 

[Igfromabout1~tgtoabout45rigfromabout1~tgtoabout40~tgfromabout1~tgto 

about35~fromabout1~gtoabout30~gfromabout1~~tgtoabout25~gfromabout 

1jigtoabout20~gfromabout1j~tgtoabout15~gfromabout1~gtoabout14~gfrom 

10 about1~tgtoabout13rigfromabout1~tgtoabout12rigfromabout1~tgtoabout11 

jigfromabout1jigtoabout10~gfromabout1~gtoabout9ugfromabout2~gto 

about100~fromabout3j~tgtoabout100jigfromabout4~~tgtoabout100~tgfrom 

about5ugtoabout100j~tgfromabout6~gtoabout100ugfromabout7ugtoabout 

100ugfromabout8~gtoabout100ugfromabout9j~gtoabout100ugfromabout10 

15 [Igtoabout100~tgfromabout11~tgtoabout100rigfromabout12~tgtoabout100~tg, 

fromabout13~gtoabout100~fromabout14~~tgtoabout100ugfromabout15~~tgto 

about100ugfromabout16~gtoabout100ugfromabout20~gtoabout100ugfrom 

about25~tgtoabout100~tgfromabout30~tgtoabout100~tgfromabout35~tgtoabout 

100ugfromabout40jigtoabout100ugfromabout45jigtoabout100ugfromabout 

20 50~igtoabout100jigfromabout55j~gtoabout100~fromabout60~igtoabout100 

rigfromabout65~igtoabout100ugfromabout70j~tgtoabout100jigfromabout75 

fromabout90~tgtoabout100~tgfromabout95~tgtoabout100~tgfromabout5~tgto 

about50~fromabout5ugtoabout45ugfromabout5~~tgtoabout40~gfromabout 

25 5~tgtoabout35ugfromabout5ugtoabout30~gfromabout5ugtoabout25j~tgor 

fromabout5~tgtoabout20~tg. Incertainembodimentsthetherapeuticreleasing 

compositioncanincludefromabout1~gtoabout20~gofthetherapeuticagent.Incertain 

embodimentsthetherapeuticreleasingcompositioncanincludefromabout5~igtoabout 

20~~tg ofthetherapeuticagent. Incertainembodimentsthetherapeuticreleasing 

30 compositioncanincludefromabout1~gtoabout30~gofthetherapeuticagent.Incertain 

embodimentsthetherapeuticreleasingcompositioncanincludefromabout5~tgtoabout 

30~~tgofthetherapeuticagent.  

Incertainembodimentsthetherapeuticreleasingcompositionincludesfrom 

about100otoabout700~ofthetherapeuticagente.g., dexamethasonebyweight. In 
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certainembodimentsthepolymermatrixcanincludefromabout150otoabout650ofrom 

about200~toabout oorfromabout25~otoabout400oofthetherapeuticagente.g., 

dexamethasonebyweight.Incertainembodimentsthetherapeuticreleasingcomposition 

includesfromabout200otoabout500oofthetherapeuticagent, e.g., dexamethasoneby 

S weight.Incertainembodimentsthetherapeuticreleasingcompositionfromabout300~to 

about600oofthetherapeuticagente.g., dexamethasonebyweight.  

Incertainembodimentsthetherapeuticreleasingcompositionisofashapethat 

fitswithinthedimensionsofadeviceusedtodeliverthetherapeuticreleasingcomposition.  

Incertainembodimentsthetherapeuticreleasingcompositionhasashapethatallowsitto 

10 fitsecurelywithinalumenchannelorgrooveofadeliverydevicee.g., ashamduring 

shippingbutalsoallowsforreleaseofthetherapeuticreleasingcompositionfromthe 

deliverydeviceintoatissue.Forexamplebutnotbywayoflimitationthetherapeutic 

releasingcompositionhasacubeshaperectangularshapecylindricalshapesphereshape, 

diamondshapeoranirregularshape.Incertainembodimentsthedeliveryunitcansplit 

15 inmorethanonepieceuponcontactingtissue.  

Incertainembodimentsthetherapeuticreleasingcompositionisofashapeand/or 

sizethatfitswithinthedimensionsofthesharp(/.e.insertionneedle)usedtodeliverthe 

therapeuticreleasingcompositionincloseproximitytotheanalytesensor.Forexample, 

butnotbywayoflimitationthetherapeuticreleasingcompositionisofashapethat 

20 correspondstoalumenchannelorgrooveofthesharp. AsshowninFIG.63Athe 

therapeuticreleasingcomposition502canhaveashapethatfitswithintheU-shaped 

canhaveasphereorcylindricalshapetofitwithacylindricalchannelofasharp.  

Incertainembodimentsthesharpusedtodeliverthetherapeuticreleasing 

25 compositioncanbethesharpusedtodeliverananalytesensortranscutaneouslyundera 

usersskin. Forexamplebutnotbywayoflimitationthetherapeuticreleasing 

compositioncanbedeployedinatissueofauseratthesametimeastheanalytesensor.  

AsshowninFIG.63Bthetherapeuticreleasingcomposition502canbeplacedinalumen 

channelorgrooveatthedistaltip504ofasharp501infrontofananalytesensor503.  

30 Dunngtheinsertionprocessoftheanalytesensorthemovementoftheanalytesensor503 

outofthedistaltip504ofthesharp501canforcethetherapeuticreleasingcomposition 

502fromthesharp501andintothetissueoftheuserincloseproximitytotheanalyte 

sensorinvivo.  
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Incertainembodimentsthesharpisapartofanintroducerasdisclosedherein.In 

certainembodimentsthesharpisapartofasharpmoduleand/orsensorapplicatore.g., 

asdisclosedinInternationalPublicationNos.WO2018/136898,WO2019/236859and 

wo2019/236876andU.S.PatentPublicationNo.2020/0196919,eachofwhichis 
S incorporatedbyreferenceinitsentiretyherein.Forexamplebutnotbywayoflimitation 

thesharpcanbeapartofasensorapplicatorasshowninFIG.32B(e.g.,thesharpisnoted 

as3216),FIG.34B(e.g.,thesharpisnotedas3216),FIG.40B(e.g.,thesharpisnotedas 

3908)andFIG.113(e.g.,thesharpisnotedas11308)ofWO2019/236859.Incertain 

embodimentsthesharpcanbeapartofasensormoduleasshowninFIG.13ofWO 

10 2019/236876(e.g.,thesharp(1318)isincorporatedintoasensormodule(notedas1314) 

forinsertionofasensor(1316)).  

Further details regarding non-limiting embodiments ofapplicators, their 

componentsandvariantsthereofaredescribedinU.S.PatentPublicationNos.  

2013/0150691,2016/0331283and2018/0235520,allofwhichareincorporatedby 

15 referencehereinintheirentiretiesandforallpurposes.Incertainembodimentsthesharp 

ispartofasensorapplicatorasshowninFIG.1lAofU.S.2013/0150691(e.g.,thesharp 

isshownas1030andthesensorsupportedwithinthesharpisnotedas1102).Further 

detailsregardingnon-limitingembodimentsofsharpmodulessharpstheircomponents 

andvariantsthereofaredescribedinU.S.PatentPublicationNo.2014/0171771,whichis 

20 incorporatedbyreferencehereininitsentiretyandforallpurposes.  

Thepresentdisclosurefurtherprovidesasharpthatincludesthetherapeutic 

pre-loadedforpackagingand/orshipping.Incertainembodimentsthesharpcaninclude 

achannelthatincludesatherapeuticreleasingcompositionretainedwithinthechannel.In 

25 certainembodimentsthetherapeuticreleasingcompositionislocatedwithinthechannel 

atthedistaltipofthesharp.Incertainembodimentsthesharpcanfurtherincludean 

analytesensorretainedwithinthechannel.Incertainembodimentsboththetherapeutic 

releasingcompositionandanalytesensorareretainedwithinachannelofthesharpwhere 

thetherapeuticreleasingcompositionislocateddistaltotheanalytesensorwithinthe 

30 channelofthesharpasshowninFIG.63A-63B.  

Incertainembodimentsthepre-loadedsharpcanbeusedinamethodtodeliver 

thetherapeuticreleasingcompositionneartheanalytesensorinvivo.Forexamplebut 

notbywayoflimitationthemethodcanincludeprovidingasharpthatincludes(a)an 

analytesensorand(b)atherapeuticreleasingcompositionwheretheanalytesensoris 
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positionedwithinachannelofthesharpandwherethetherapeuticreleasingcomposition 

ispositioneddistallytotheanalytesensorwithinthechannelofthesharp. Incertain 

embodimentsthemethodcanfurtherincludepenetratingatissueofasubjectwiththe 

sharpandinsertingthetherapeuticreleasingcompositionandanalytesensorintothetissue 

S ofthesubject.Incertainembodimentsthemethodincludesretractingthesharpfromthe 

tissueofthesubjecttoretainthetherapeuticreleasingcompositionandanalytesensorin 

thetissueofthesubject.  

Incertainembodimentstheanalytesensorprovidedintheshayanddeliveredby 

thedisclosedmethodscanbeanyanalytesensordisclosedhereine.g., ananalytesensor 

10 thatincludesapolymericmatrixthatincludesatherapeuticagent.Incertainembodiments, 
theanalytesensorincludesatherapeuticagente.g., an S S 

anti-inflammatoryagent, 

conjugatedtoapolymer.Incertainembodimentsthetherapeuticagentprovidedinthe 

therapeuticreleasingcompositioncanbedifferentfromthetherapeuticagentincorporated 

intotheanalytesensor.Alternativelythetherapeuticagentprovidedinthetherapeutic 

15 releasingcompositioncanbethesameasthetherapeuticagentincorporatedintothe 

analytesensor.Forexamplebutnotbywayoflimitationthetherapeuticagentprovided 

inthetherapeuticreleasingcompositionandthetherapeuticagentincorporatedintothe 

analytesensorcanbothbedexamethasone.  

20 IV. EXEMPLARYEMBODIMENTS 

A.Incertainnon-limitingembodimentsthepresentlydisclosedsubjectmatter 

(i)asensortailcomprisingatleastafirstworkingelectrode 
(ii)anactiveareadisposeduponasurfaceofthefirstworkingelectrodefor 

25 detectingananalyte; 

(iii)amasstransportlimitingmembranepermeabletotheanalytethatovercoats 
atleasttheactivearewand 

(iv)atherapeuticagent.  

Al. TheanalytesensorofAwhereinthetherapeuticagentisananti-inflammatory 

30 agent.  
A2.TheanalytesensorofAlwhereinthe S S 

anti-inflammatoryagentisselectedfrom 

thegroupconsistingoftriamcilolonebetamethasonedexamethasonehydrocortisone, 

prednisone, methylprednisolone, fludrocortisone, acetylsalicylic acid, 

isobutylphenylpropanoicacidoraderivativeorasaltformthereof 
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A3. TheanalytesensorofAlorA2,whereintheanti-inflammatoryagentis 

dexamethasoneoraderivativeorasaltformthereof 

A4.TheanalytesensorofA3 whereinthederivativeofdexamethasoneis 

dexamethasoneacetate.  

S AS TheanalytesensorofA3 whereinthederivativeofdexamethasoneis 

dexamethasonesodiumphosphate.  

A6.TheanalytesensorofanyoneofA-ASfurthercomprisingacounterelectrode.  

A7.TheanalytesensorofanyoneofA-A6,furthercomprisingareference 

electrode.  

10 A8.TheanalytesensorofanyoneofA-A7whereinthetherapeuticagentis 

disposeduponanelectrodeoftheanalytesensor.  

A9.TheanalytesensorofA8,whereintheelectrodeistheworkingelectrode.  

Al0.TheanalytesensorofA8whereintheelectrodeisthecounterelectrode.  

Al1. TheanalytesensorofASwhereintheelectrodeisthereferenceelectrode.  

15 Al2.TheanalytesensorofanyoneofA-Al1, whereinthetherapeuticagentis 

dispersedwithinapolymer.  

Al3. TheanalytesensorofanyoneofA-Al1, whereinthetherapeuticagentis 

covalentlyboundtoapolymer(e.g.,withinapolymercomposition).  

Al4.TheanalytesensorofAl3,whereinthetherapeuticagentiscovalentlybound 

20 toapolymerviaahydrolyzablebond.  

AlS.TheanalytesensorofA14,whereinthehydrolyzablebondisanesterbond, 

A16.TheanalytesensorofanyoneofA12-AlSwhereinthepolymerisa 

polyvinylpyridine-basedpolymerapolyvinylimidazoleapolyacrylateapolyurethanea 

25 polyetherurethaneasiliconeoracombinationoraderivativethereof 

A17.TheanalytesensorofAl6,whereinthepolymerisapolyvinylpyridine-based 

polymer.  

AlS.TheanalytesensorofA17whereinthepolyvinylpyridine-basedpolymeris 

acopolymerofvinylpyridineandstyreneandaderivativethereof 

30 Al9.TheanalytesensorofAlSwhereinthepolymerisapolyvinylpyridine-co

styrene copolymer, wherein portion ofthepyridinenitrogen atoms ofthe 

polyvinylpyridinecomponentisfunctionalizedwithanon-crosslinkedpolyethyleneglycol 

tailandaportionofpyridinenitrogenatomsofthepolyvinylpyridinecomponentwere 

functionalizedwithanalkylsulfonicacide.g., apropylsulfonicacidgroup.  
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A19-1. TheanalytesensorofanyoneofAl6-A19whereinthepolymer S 

9 

Al9-2.TheanalytesensorofanyoneofAl6-Al9whereinthepolyvinylpyridine

basedpolymercomprisesPPO-PEO-PPO.  

S A20.TheanalytesensorofA17whereinthepolyvinylpyridine-basedpolymeris 

polyvinylpyndinee.g., poly(4-vinylpyridine).  

A21. TheanalytesensorofanyoneofA-A20,whereinthefirstactivearea 
S 

compnsesoneormoreenzymesconfiguredfordetectingtheanalyte.  

A22.TheanalytesensorofanyoneofA-A21, whereinthefirstactivearea 

compnsesanelectrontransferagent.  

9 TheanalytesensorofanyoneofA-A22,whereinthefirstactivearea 
S 

compnsesastabilizingagent.  

A24.TheanalytesensorofanyoneofA-A23,whereinthefirstactivearea 
S 

compnsesacrosslinkingagent.  

15 A259 TheanalytesensorofanyoneofA-A24whereintheanalyteisselectedfrom 

thegroupconsistingofglutamateglucoseketoneslactateoxygenhemoglobinAiC 

albuminalcoholalkalinephosphatasealaninetransaminaseaspartateaminotransferase, 

bilirubinbloodureanitrogencalciumcarbondioxidechloridecreatininehematocrit, 

aspartateasparaginemagnesiumoxygenpHphosphoruspotassiumsodiumtotal 

20 proteinuricacidandacombinationthereof 

A26.TheanalytesensorofA2Swhereintheanalyteisglucose.  

glucoseoxidaseorglucosedehydrogenase.  

A28.TheanalytesensorofA25,whereintheanalyteisaketone(e.g., andwherein 

25 theoneormoreenzymescomprisef3-hydroxybutyratedehydrogenase).  

A29.TheanalytesensorofA25whereintheanalyteislactate(e.g., andwherein 

theoneormoreenzymescompriselactateoxidase).  

A30.TheanalytesensorofA25,whereintheanalyteisalcohol(e.g., andwherein 

theoneormoreenzymescompriseaketoreductaseand/oranalcoholdehydrogenase).  

30 A31 TheanalytesensorofA25,whereintheanalyteisasparagine(e.g., and 

whereintheoneormoreenzymescompriseanasparaginase).  

A32.TheanalytesensorofA25,whereintheanalyteisaspartate(e.g., andwherein 

theoneormoreenzymescompriseanaspartateoxidase).  
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A33. TheanalytesensorofanyoneofA-A32,whereinthesensorcomprisesfrom 

about1~tgtoabout100~tgofthetherapeuticagent.  

A34.TheanalytesensorofanyoneofA-A33,whereinthesensorcomprisesfrom 

about1j~tgtoabout50~igofthetherapeuticagent.  

S A3STheanalytesensorofanyoneofA-A34,whereinthesensorcomprisesfrom 

about1jigtoabout25~gofthetherapeuticagent.  

A36.TheanalytesensorofanyoneofA-A35,whereinthetherapeuticagentis 

presentwithinapolymercompositiondisposedupontheanalytesensor, e.g.,anelectrode 

oftheanalytesensore.g., acounterelectrodeoftheanalytesensor.  

10 A37.TheanalytesensorofA36,whereinthepolymercompositioncomprisesfrom 

about100otoabout80~obyweightofthetherapeuticagent.  

A38.TheanalytesensorofA36orA37whereinthepolymercomposition 

compnsesfromabout100~toabout700obyweightofthetherapeuticagent.  

A39.TheanalytesensorofanyoneofA36-A38whereinthepolymercomposition 

compnsesfromabout10~~~toabout600obyweightofthetherapeuticagent.  

A40.TheanalytesensorofanyoneofA36-A39whereinthepolymercomposition 
S 

compnsesfromabout100otoabout500obyweightofthetherapeuticagent.  
A41. TheanalytesensorofanyoneofA36-A40whereinthepolymercomposition 

S 

compnsesfromabout200otoabout500obyweightofthetherapeuticagent.  
20 A42.TheanalytesensorofanyoneofA36-A41whereinthepolymercomposition 

S 

compnsesfromabout300~toabout500obyweightofthetherapeuticagent.  

hasathicknesse.g.,adrythicknessfromaboutSO~tmtoabout500~tm.  

A44.TheanalytesensorofanyoneofA36-A43whereinthepolymercomposition 

25 hasathicknesse.g.,adrythicknessfromaboutSO~tmtoabout300~tm.  

A45. TheanalytesensorofanyoneofA-A44,whereinthemasstransportlimiting 

membraneovercoatsthetherapeuticagentand/orthepolymer(e.g., polymercomposition) 

comprisingthetherapeuticagent.  

A46.TheanalytesensorofanyoneofA-A45,furthercomprising: 

30 (v)asecondworkingelectrodesand 

(vi)asecondactiveareadisposeduponasurfaceofthesecondworkingelectrode 
andresponsivetoasecondanalytedifferingfromthefirstanalytewhereinthesecond 

activeareacomprisesatleastoneenzymeresponsivetothesecondanalyte.  

119 

A43. TheanalytesensorofanyoneofA36-A42whereinthepolymercomposition



WO20221147512 PCTfLTS2O22/O11058 

A47.TheanalytesensorofA46whereinasecondportionofthemasstransport 

limitingmembraneovercoatsthesecondactivearea.  

A48.TheanalytesensorofA46,furthercomprisingasecondmasstransport 

limitingmembraneovercoatingthesecondactiveareaorfurthercomprisingasecondmass 

S transportlimitingmembraneovercoatingthesecondactiveareaandthefirstactivearea.  

A49.TheanalytesensorofanyoneofA-A48whereintheanalytesensoris 

configuredtodetectafirstanalyteand/orasecondanalyteininterstitialfluidfroma 

subject.  

A50.TheanalytesensorofanyoneofA-A49whereintheanalytesensoris 

10 implantedinasubjectthathasdiabetes.  

A51. TheanalytesensorofanyoneofA-A50,whereintheanalytesensor 
S 

compnsesanamountoftherapeuticagentconfiguredtoreducetheseverityand/or 

occurrenceofLSAbyatleast oatleastabout200oatleastabout300oatleastabout 

0 

400oatleastabout500oatleastabout600oatleastabout700oatleastabout80~ooOr 
15 atleastabout800 

A52.TheanalytesensorofanyoneofA-AS1, whereintheanalytesensor 
S 

compnsesanamountoftherapeuticagentconfiguredtoreducetheseverityand/or 

occurrenceofLSAbyatleast500o.  

A53. TheanalytesensorofanyoneofA-A52,whereintheanalytesensor 

compnsesanamountoftherapeuticagentconfiguredtoreducetheseverityand/or 

occurrenceofLSAbyatleast700o.  

providesformethodsofusingtheanalytesensorofanyoneofA-NBfordetectingan 

analyze.  

25 B1ThemethodofBwhereintheanalytesensorisconfiguredtobeimplantedinto 

subject.  

B2.ThemethodofBorB1 whereintheanalyteisselectedfromthegroup 

consistingofglutamateglucoseketoneslactateoxygenhemoglobinAiCalbumin 

alcohol, alkalinephosphatasealaninetransaminaseaspartateaminotransferasebilinibin 

30 bloodureanitrogencalciumcarbondioxidechloridecreatininehematocritaspartate, 

asparaginemagnesiumoxygenpHphosphoruspotassiumsodiumtotalproteinuric 

acidandacombinationthereof 

B3.ThemethodofB2,whereintheanalyteisglucose.  

B4.ThemethodofB2,whereintheanalyteisaketone.  
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B.Incertainnon-limitingembodimentsthepresentlydisclosedsubjectmatter
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B5. ThemethodofB2,whereintheanalyteislactate.  

B6.ThemethodofB2,whereintheanalyteisalcohol.  

B7.ThemethodofB2,whereintheanalyteisasparagine.  

B8.ThemethodofB2,whereintheanalyteisaspartate.  

S B9.ThemethodofanyoneofB-B8whereinthetherapeuticagentreducesthe 

frequencyandseverityoflatesensitivityattenuationcomparedtoananalytesensorthat 

doesnotcompriseatherapeuticagent.  

B10.ThemethodofanyoneofB-B9,whereinthetherapeuticagentreducesthe 

frequencyandseverityoflatesensitivityattenuationcomparedtoananalytesensorthat 

10 doesnotcompriseatherapeuticagentbyatleast oatleastabout200~atleastabout 

3 0 0 oatleastabout 4 0 0 oatleastabout~0%,atleastabout 6 0 0 oatleastabout70%,at 

leastabout800ooooratleastabout800o.  

B11. ThemethodofanyoneofB-B10,whereinthetherapeuticagentreducesthe 

frequencyandseverityoflatesensitivityattenuationcomparedtoananalytesensorthat 

15 doesnotcompriseatherapeuticagentbyatleastabout50~o.  

B12.ThemethodofanyoneofB-B11,whereinthetherapeuticagentreducesthe 

frequencyandseverityoflatesensitivityattenuationcomparedtoananalytesensorthat 

doesnotcompriseatherapeuticagentbyatleastabout700o.  

B13. ThemethodofanyoneofB-B12whereinthepresenceofthetherapeutic 

20 agentextendstheweardurationoftheanalytesensorbymorethanabout2daysbymore 

thanabout3daysbymorethanabout4daysbymorethanaboutSdaysbymorethan 

9daysbymorethanabout10daysbymorethanabout11daysbymorethanabout12 

daysbymorethanabout13daysbymorethanabout14daysbymorethanabout15 

25 daysbymorethanabout16daysbymorethanabout17daysbymorethanabout18 

daysbymorethanabout19daysorbymorethanabout20days.  

B14.ThemethodofanyoneofB-B14,whereintheanalyteisdetectedinvito.  

C.Incertainnon-limitingembodimentsthepresentlydisclosedsubjectmatter 

providesformethodsofdeliveringatherapeuticagentincloseproximitytoananalyte 

30 sensorataninvitolocationthemethodcomprising: 

(i)providingananalytesensorcomprising: 
(a)asensortailcomprisingatleastafirstworkingelectrode 
(b)anactiveareadisposeduponasurfaceofthefirstworkingelectrode 

fordetectingananalyte; 
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(c)amasstransportlimitingmembranepermeabletotheanalytethat 
overcoatsatleasttheactiveareaand 

(d)atherapeuticagentand 

(ii)implantingtheanalytesensorattheinvivolocation.  

S C1ThemethodofCwhereinthetherapeuticagentisananti-inflammatoryagent.  

C2.ThemethodofC1whereinthe anti-inflammatoryagentisselectedfromthe 

groupconsistingoftriamcilolonebetamethasonedexamethasonehydrocortisone, 

prednisone, methylprednisolone, fludrocortisone, acetylsalicylic acid, 

isobutylphenylpropanoicacidoraderivativeorasaltformthereof 

10 C3. ThemethodofCl orC2,whereintheanti-inflammatoryagentis 

dexamethasoneoraderivativeorasaltformthereof 

C4.ThemethodofC3,whereinthederivativeofdexamethasoneisdexamethasone 

acetate.  

CS.ThemethodofC3,whereinthederivativeofdexamethasoneisdexamethasone 

15 sodiumphosphate.  

C6.ThemethodofanyoneofC-CSfurthercomprisingacounterelectrode.  

C7.ThemethodofanyoneofC-C6,furthercomprisingareferenceelectrode.  

C8.ThemethodofanyoneofC-C7whereinthetherapeuticagentisdisposed 

uponanelectrodeoftheanalytesensor.  

20 C9.ThemethodofC8,whereintheelectrodeistheworkingelectrode.  

C10.ThemethodofC8,whereintheelectrodeisthecounterelectrode.  

C12.ThemethodofanyoneofC-Cl1,whereinthetherapeuticagentisdispersed 

withinapolymer.  

25 C13ThemethodofanyoneofC-C11whereinthetherapeuticagentiscovalently 

boundtoapolymer(e.g.,withinapolymercomposition).  

C14.ThemethodofC13whereinthetherapeuticagentiscovalentlyboundtoa 

polymerviaahydrolyzablebond.  

ClS.ThemethodofCl4,whereinthehydrolyzablebondisanesterbondanamide 

30 bondorahydrazone-basedbond.  

C16. ThemethodofanyoneofC12-ClS whereinthepolymerisa 

polyvinylpyridine-basedpolymerapolyvinylimidazoleapolyacrylateapolyurethanea 

polyetherurethaneasiliconeoracombinationthereof 
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C11. ThemethodofCSwhereintheelectrodeisthereferenceelectrode.
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C17.ThemethodofC16,whereinthepolymerisapolyvinylpyridine-based 

polymer.  

cis.ThemethodofC17,whereinthepolyvinylpyridine-basedpolymerisa 

copolymerofvinylpyridineandstyreneandaderivativethereof 

S C19.ThemethodofC18whereinthepolymerisapolyvinylpyridine-co-styrene 

copolymerwhereinaportionofthepyridinenitrogenatomsofthepolyvinylpyridine 

componentisfunctionalizedwithanon-crosslinkedpolyethyleneglycoltailandaportion 

ofpyridinenitrogenatomsofthepolyvinylpyridinecomponentwerefunctionalizedwith 

analkylsulfonicacid, e.g., apropylsulfonicacidgroup.  

10 C19-1ThemethodofanyoneofC16-C19,whereinthepolymercomprisesPPO

PEO-PPO.  

C19-2.ThemethodofanyoneofC16-C19,whereinthepolyvinylpyridine-based 

polymercomprisesPPO-PEO-PPO.  

C20.ThemethodofC17 whereinthepolyvinylpyridine-basedpolymeris 

15 polyvinylpyridinee.g., poly(4-vinylpyridine).  

C21. ThemethodofanyoneofC-C20,whereinthefirstactiveareacomprisesone 

ormoreenzymesconfiguredfordetectingtheanalyte.  

C22.ThemethodofanyoneofC-C21,whereinthefirstactiveareacomprisesan 

electrontransferagent.  

20 C23ThemethodofanyoneofC-C22whereinthefirstactiveareacomprisesa 

stabilizingagent.  

crosslinkingagent.  

C25.ThemethodofanyoneofC-C24whereintheanalyteisselectedfromthe 

25 groupconsistingofglutamateglucoseketoneslactate oxygen hemoglobinAiC, 

albuminalcoholalkalinephosphatasealaninetransaminaseaspartateaminotransferase, 

bilirubinbloodureanitrogencalciumcarbondioxidechloridecreatininehematocrit, 

aspartateasparaginemagnesiumoxygenpHphosphoruspotassiumsodiumtotal 

proteinuricacidandacombinationthereof 

30 C26.ThemethodofC25,whereintheanalyteisglucose.  

C27.ThemethodofC26,whereintheoneormoreenzymescompriseglucose 

oxidaseorglucosedehydrogenase.  

C28.ThemethodofC25whereintheanalyteisaketone(e.g.,andwhereinthe 

oneormoreenzymescomprisef3-hydroxybutyratedehydrogenase).  
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C29.ThemethodofC25,whereintheanalyteislactate(e.g., andwhereintheone 

ormoreenzymescompnselactateoxidase).  

C30.ThemethodofC25,whereintheanalyteisalcohol(e.g., andwhereintheone 

ormoreenzymescompnseaketoreductaseand/oranalcoholdehydrogenase).  

S C31ThemethodofC25,whereintheanalyteisasparagine(e.g.andwhereinthe 

oneormoreenzymescompnseanasparaginase).  

C32.ThemethodofC25whereintheanalyteisaspartate(e.g., andwhereinthe 

oneormoreenzymescompnseanaspartateoxidase).  

C33.ThemethodofanyoneofC-C32,whereinthesensorcomprisesfromabout 

10 1~tgtoabout100~tgofthetherapeuticagent.  

C34.ThemethodofanyoneofC-C33,whereinthesensorcomprisesfromabout 

1~tgtoabout50~tgofthetherapeuticagent.  

C35.ThemethodofanyoneofC-C34,whereinthesensorcomprisesfromabout 

1jigtoabout25jigofthetherapeuticagent.  

15 C36.ThemethodofanyoneofC-C35whereinthetherapeuticagentispresent 

withinapolymercompositiondisposedupontheanalytesensor, e.g.,anelectrodeofthe 

analytesensor, e.g., acounterelectrodeoftheanalytesensor.  

C37.ThemethodofC36,whereinthepolymercompositioncomprisesfromabout 

100otoabout obyweightofthetherapeuticagent.  

20 C38.ThemethodofC36orC37,whereinthepolymercompositioncomprisesfrom 

about100otoabout700~byweightofthetherapeuticagent.  

compnsesfromabout100~toabout600obyweightofthetherapeuticagent.  

C40.ThemethodofanyoneofC36-C39whereinthepolymercomposition 

25 compnsesfromabout10~otoabout50~obyweightofthetherapeuticagent.  

C41. ThemethodofanyoneofC36-C40whereinthepolymercomposition 

compnsesfromabout200otoabout50~obyweightofthetherapeuticagent.  

C42.ThemethodofanyoneofC36-C41 whereinthepolymercomposition 

compnsesfromabout300~toabout50~obyweightofthetherapeuticagent.  

30 C43ThemethodofanyoneofC36-C42,whereinthepolymercompositionhasa 

thicknesse.g.,adrythicknessfromabout50~tmtoabout500rim.  

C44.ThemethodofanyoneofC36-C43,whereinthepolymercompositionhasa 

thicknesse.g.,adrythicknessfromabout50umtoabout300pam.  
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C45. ThemethodofanyoneofC-C44whereinthemasstransportlimiting 

membraneovercoatsthetherapeuticagentand/orthepolymer(e.g., polymercomposition) 

comprisingthetherapeuticagent.  

C46.ThemethodofanyoneofC-C45,furthercomprising: 

S (v)asecondworkingelectrodeand 

(vi)asecondactiveareadisposeduponasurfaceofthesecondworkingelectrode 
andresponsivetoasecondanalytedifferingfromthefirstanalytewhereinthesecond 

activeareacomprisesatleastoneenzymeresponsivetothesecondanalyte.  

C47.ThemethodofC46,whereinasecondportionofthemasstransportlimiting 

10 membraneovercoatsthesecondactivearea.  

C48.TheanalytesensorofC46,furthercomprisingasecondmasstransport 

limitingmembraneovercoatingthesecondactiveareaorfurthercomprisingasecondmass 

transportlimitingmembraneovercoatingthesecondactiveareaandthefirstactivearea.  

C49.ThemethodofanyoneofC-C48,whereintheanalytesensorisconfiguredto 

15 detectafirstanalyteand/orasecondanalyteininterstitialfluidfromasubject.  

c50,ThemethodofanyoneofC-C49,whereintheanalytesensorisimplantedin 
asubjectthathasdiabetes.  

CS1. ThemethodofanyoneofC-CSOwhereintheanalytesensorcomprisesan 

amountoftherapeuticagentconfiguredtoreducetheseverityand/oroccurrenceofLSA 

20 byatleast10%atleastabout200oatleastabout300oatleastabout400oatleastabout 

5O~oatleastabout 6 0 0 oatleastabout 7 0 0 oatleastabout8000ooratleastabout80%.  

amountoftherapeuticagentconfiguredtoreducetheseverityand/oroccurrenceofLSA 

byatleast50~o.  

25 C53ThemethodofanyoneofC-C52whereintheanalytesensorcomprisesan 

amountoftherapeuticagentconfiguredtoreducetheseverityand/oroccurrenceofLSA 

byatleast700o.  

D.Incertainnon-limitingembodimentsthepresentlydisclosedsubjectmatter 

providesformethodsofdeliveringatherapeuticagentincloseproximitytoananalyte 

30 sensorataninvitolocationthemethodcomprising: 

(i)providingasharpcomprising(a)ananalytesensorand(b)atherapeutic 

releasingcompositioncomprisingatherapeuticagentwhereintheanalytesensoris 

positionedwithinachanneloftheshayandwhereinthetherapeuticreleasing 

compositionispositioneddistallytotheanalytesensorwithinthechanneloftheshay, 
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(ii)penetratingatissueofasubjectwiththesharp, 

(iii)insertingthetherapeuticreleasingcompositionandanalytesensorintothe 

tissueofthesubject;and 

(iv)retractingthesharpfromthetissueofthesubject.  

S D1ThemethodofDwhereinthetherapeuticagentisananti-inflammatoryagent.  
D2.ThemethodofDorDlwhereinthe S S 

anti-inflammatoryagentisselectedfrom 

thegroupconsistingoftriamcilolonebetamethasonedexamethasonedexamethasone 

acetate dexamethasone sodium phosphate, hydrocortisone, prednisone, 

methylprednisolonefludrocortisoneacetylsalicylicacidisobutylphenylpropanoicacid, 

10 oraderivativeorasaltformthereofandacombinationthereof 

D3. ThemethodofD1 orD2,whereintheanti-inflammatoryagentis 

dexamethasoneoraderivativeorasaltformthereof 

D4.ThemethodofanyoneofD-D3whereinthetherapeuticreleasingcomposition 

furthercomprisesapolymer.  

15 DS.ThemethodofD4,whereinthepolymerisabioabsorbableand/or 

biodegradablepolymer.  
D6.ThemethodofD4orD5whereinthepolymer S 

compnsesoneormore 

hydrolyzablebonds.  

D7.ThemethodofanyoneofD-D6whereintheanalytesensorisconfiguredto 

20 detectglucose.  

D8.ThemethodofanyoneofD-D7,whereintheanalytesensorcomprises: 

(ii)anactiveareadisposeduponasurfaceofthefirstworkingelectrodefor 
detectingananalyte; 

25 (iii)amasstransportlimitingmembranepermeabletotheanalytethatovercoats 

atleasttheactivearewand 

(iv)atherapeuticagent.  

B.Incertainnon-limitingembodimentsthepresentlydisclosedsubjectmatter 

providesforasharpcomprising: 

30 (i)ananalytesensorand 

(ii)atherapeuticreleasingcomposition 

whereintheanalytesensorispositionedwithinachannelofthesharpand 

whereinthetherapeuticreleasingcompositionispositioneddistallytotheanalytesensor 

withinthechannelofthesharp.  
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El. ThesharpofBwhereinthetherapeuticagentisananti-inflammatoryagent.  

E2.ThesharpofEl, whereintheanti-inflammatoryagentisselectedfromthe 

groupconsistingoftriamcilolonebetamethasonedexamethasone dexamethasone 

acetate dexamethasone sodium phosphate, hydrocortisone, prednisone, 

S methyiprednisolonefludrocortisoneacetylsalicylicacidisobutyiphenyipropanoicacidor 

aderivativeorasaltforthereofandacombinationthereof 

E3.ThesharpofanyoneofEl-E2,whereintheanti-inflammatoryagentis 

dexamethasoneoraderivativeorasaltformthereof 

E4.ThesharpofanyoneofE-E3,whereinthetherapeuticreleasingcomposition 

10 furthercomprisesapolymer.  

E5.ThesharpofE4,whereinthepolymerisabioabsorbableand/orbiodegradable 

polymer.  

E6.ThesharpofE4orESwhereinthepolymercomprisesoneormore 

hydrolyzablebonds.  

15 E7.ThesharpofanyoneofE-E6,theanalytesensorisconfiguredtodetectan 

analyteselectedfromthegroupconsistingofglutamateglucoseketoneslactateoxygen, 

hemoglobinAlCalbuminalcoholalkalinephosphatasealaninetransaminaseaspartate 

aminotransferasebilinibin bloodureanitrogencalcium carbondioxide chloride, 

creatininehematocritaspartateasparaginemagnesium oxygenpHphosphorus, 

20 potassiumsodiumtotalproteinuricacidandacombinationthereof 

E8.ThesharpofanyoneofE-E7,whereintheanalytesensorisconfiguredto 

E8.ThesharpofanyoneofE-E8,whereintheanalytesensor S 

(i)asensortailcomprisingatleastafirstworkingelectrode 
25 (ii)anactiveareadisposeduponasurfaceofthefirstworkingelectrodefor 

detectingananalyte; 

(iii)amasstransportlimitingmembranepermeabletotheanalytethatovercoats 
atleasttheactivearewand 

(iv)atherapeuticagent.  

30 

EXAMPLES 

Thepresentlydisclosedsubjectmatterwillbebetterunderstoodbyreferencetothe 

followingExampleswhichareprovidedasexemplaryofthepresentlydisclosedsubject 

matterandnotbywayoflimitation.  
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ExampleI:Synthesisofdexamethasonederivativesforgenerationofdexamethasone 
0 

conjugates.  

Thepresentexampleprovidesthesynthesisofdexamethasonederivativesthat 

reactwithpolyvinylpyridine(PVP)-typepolymersorpolymerswithprimaryamine 

S sidechainstogeneratedexamethasonepolymericconjugatesthathavehydrolyzablebonds.  

AsshowninScheme1-lAdexamethasoneisfirstderivatizedbyadditionof2

hydroxyaceticacidor2-chioroaceticacidinpresenceof2-(1H-Benzotriazole-1-yl)

1,1,3,3-tetramethylaminiumtetrafluoroborate(TBTU)andHtinig'sbase(DIEPEA)in 

dimethylformamide(DMF).Theintermediateproductisthentreatedwiththionylchloride 

10 (SOCk)toproduceanalkylderivativeofdexamethasone1.  

0 
CKSOH 

or 
0 

HO&&OH0 sod2  0 
'I 

o TBTU 
DIPEA OH ci I 
DMF 

Scheme1-lA 

15 Thealkylchloridegroupissubsequentlyusedtolinkdexamethasonetoapolymerthatis 

derivatizedwitheitherapyridinegrouporanaminetoproducedexamethasonepolymeric 

0 

hi.. 0 
St -U 

mca 

0 NH 

NH2 

CI I _______________ 

HO 

3 

Scheme1-lB 

20 AlternativelyasshowninScheme1-2Adexamethasonecanbederivatizedwith 

succinicacidinpresenceofTBTUandDIEPEAinDMIF. Theintermediateproductis 

subsequently treated with thionyl chloride to produce an alkyl derivative of 

dexamethasone4.  
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'I'll ''III 

0 0 _________ 0 
o TBTU 

OH DIPEA 4 
DMF 

HO 0 CI 0 

Scheme1-2A 

Thealkylchloridegroupissubsequentlyusedtolinkdexamethasonetoapolymerthatis 

5 derivatizedwitheitherapyridinegrouporanaminetoproducedexamethasonepolymeric 

conjugates5and6respectivelyasshowninScheme1-2Bbelow: 

a 

0 

0 

*00/ 

J-jt)&t a-r 

00 NH 

4 NH2 

CI 0 

6 

10 Alternativelydexamethasonecanbederivatizedwithalinkerhavingacarboxylic 

acidgroupandanepoxidegroup.ForexampleasshowninScheme1-3Athelinkercan 

be5-(oxiran-2-yl)pentanoicacid. Dexamethasoneiscoupledto5-(oxiran-2-yl)pentanoic 

acidinpresenceof1-ethyl-3-(3-dimethylaminopropyl)carbodiimide(EDC)and4

dimethylaminopyridine(DMAP)toproducedexamethasone7.  

0 

0 0 

0 
OH EDO 

DMAP 0 
15 7 

Scheme1-3A 
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Theepoxidegroupisthencoupledwithapolymerhavinganitrogencontaining 

nucleophilicgroupsuchasapyridineanimidazoleoraprimaryaminetoproduce 

dexamethasonepolymeric S 

conjugate8asshowninScheme1-3B~ 

N 
0 

0 EtOH 8 

7 NaOH 

5 Scheme1-3B 

Example2:Synthesisofpolymerderivativesforgenerationofdexamethasone 
0 

conjugates.  
10 Thepresentexampleprovidesthesynthesisof S 

denvatizedPYPpolymersthatreact 

withdexamethasonetogeneratedexamethasonepolymericconjugatesthathave 

hydrolyzablebonds.  

AsshowninScheme2-1,apolymerthatisfunctionalizedwithapyridinegroup, 

reactswithchloroaceticacidinapolaraproticsolventtogenerateafunctionalizedpolymer 

15 9. Thefunctionalizedpolymer9thenreactswithdexamethasoneinpresenceofa 

carbodiimidecouplingagent(EDCorDIC)andDMAP.Thereactionisrunindimethyl 

sulfoxide(DM50)toproducedexamethasonepolymericconjugate10.  

0 

0 0 OH0  0 
GIQLOH 

OH 
polaraprotic 
solvent 10 

DMSO 

Scheme2-1 

20 

SimilarlyasshowninScheme2-2,polymerthatisfunctionalizedwithaprimary 

aminegroupreactswithchloroaceticacidinapolaraproticsolventtogeneratea 

functionalizedpolymer 11. The functionalized polymer 11, then reacts with 

dexamethasoneinpresenceofacarbodiimidecouplingagent(EDCorDIC)andDMAP.  

25 ThereactionisruninDMSOtoproducedexamethasonepolymericconjugate12.  

130 

HO,



WO20221147512 PCTfLTS2O22/O11058 

0 
'''a 

0 0 

OIQLOH H OH 
(0H2)5-NH2  (0H2)5-N OH 

polaraprotic EDOorDIG DMAP 
solvent 11 DMSO 

HO 

0 
0 

HN 
I 

polymer (OH2)5  12 

Scheme2-2 

AlternativelyasshowninScheme2-3,apolymerthatisfunctionalizedwitha 

5 pyridinegroupreactswith6-bromohexanoicacidinapolaraproticsolventtofroma 

functionalizedpolymer 13. The functionalizedpolymer 13, thenreactswith 

dexamethasoneinpresenceofacarbodiimidecouplingagent(EDCorDIC)andDMAP.  

ThereactionisruninDM50toproducedexamethasonepolymericconjugate14.  

0 0H 
HO,, 

0 0 
0 

________ 1- 0 
OH 

polaraprotic 
solvent 14 

10 Scheme2-3 

Apolymerthatisfunctionalizedwithaprimaryaminegroupalsoreactswith6

bromohexanoicacidinapolaraproticsolventtofromafunctionalizedpolymer15,as 

showninScheme2-4.Thefunctionalizedpolymer15thenreactswithdexamethasonein 

15 presenceofacarbodiimidecouplingagent(EDCorDIC)andDMA]?.Thereactionisrun 

inDM50toproducedexamethasonepolymericconjugate16.  
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0 0H 0 
''9,.  

0 

(0H2)5-NH2Br (OHj5-NH 0 OH ~K EDOorDlO polaraprotic (OH2)50H DMAP 

solvent 15 DM80 

-9 

HO,, 

0 
)L-0 

HN-(CH2)5 
I 

polymer (OH2)5  16 

Scheme2-4 

Example3:Synthesisofpolymerderivativesforgenerationofdexamethasone 
5 0 

conjugates.  

ThepresentthesynthesisofderivatizedPYPpolymersthatreactwith 

dexamethasonetogeneratedexamethasonepolymericconjugatesthathavehydrolyzable 

bonds.  

AsshowninScheme3-1,poly(4-vinylpyridine)wasdissolvedinanhydrous 

10 DM50at370 Cunderinertgasatmosphereandstirreduntildissolved.6-bromohexanoic 

acidwasthenaddedandthereactiontemperaturewasheatedto80 0 Candstirredfor72h.  

Aftercoolingthesolutionwasfilteredandpouredintoethylacetatetoprecipitatethe 

driedinanovenfollowedbypurificationbyultrafiltrationinDI,10cycles.FRi.22A 

15 showstheNMRspectrumofintermediate17.Thehydrogenatomsofthepyridinegroups 

aremarkedasABCandDinFIG.22A.  
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Scheme 3-1 

The next reaction step is illustrated in Scheme 3-2. To a solution of intermediate 

17 in DM50 EDC was added at ambient temperature followed by the addition of 

S dexamethasone and DMA]?. The reaction mixture was stirred at ambient temperature 

overnight. Acetone was then added to the reaction mixture dropwise. The resulting 

precipitate was filtered, washed with acetone and dried in vacuum at ambient temperature.  

Crude target material 18 was dissolved in O.02M aq. HCl and subj ected to gel-filtration: 

G-25 Sephadex coarse, Amersham Biosciences 17-0034-02, glass column 300x55 mm 

10 O.02M aq. HCl, flow rate S ml/min. Desired fractions were combined and lyophilized to 

obtain target compound 18 chloride as an off-white solid. FIG. 22B shows the NMIR 

spectrum of the target compound 18 with hydrogen atoms of the pyridine groups are 

identified as A, B, C and D. Hydrogen atoms of the dienone part of the dexamethasone 

1 5 chromatogram of compound 18.  
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molecule are identified as B F and G (FIG. 22B). FIG. 22C shows an HPLC
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Differentversionsofcompound18(PVP-dexamethasoneconjugates)wereformed 
usingvariousequivalentsofthehexanoiclinkerasshowninTable1below.Themolecular 

5weightofsuchconjugatesrangedfrom60-160LDandincludeddexamethasoneataweight 
0 0rangefromabout320otoabout450~* Table 

Eqhexanoic wtDEX add(NMR) MW (NMR) 
40% GQkD 4Q*~4 
*40% bOkD 37.9 
26% iSOkD 44.6 
30% 160kB 32.7 
22% iGOkD 33.1 
43% 160kB 35.3 

Compound18allowsthehydrolysisofdexamethasoneattheesterbondtopromote 
10thedelayedreleaseofdexamethasoneasshowninScheme3-3.Scheme3-3illustrates 

thatthehydrolysisofcompound18hasakineticconstantk1,andthediffusionofthefree 
dexamethasonehasakineticconstantk2.  

Conjugatingdexamethasonetoawater-solublepolymermakesdexamethasone 
watersolublewhichallowsformoreconsistentdispensing.Inparticularcompound18 

15providesanincreaseddexamethasonesolubilitybytwothousand-fold(from50~tg/mLto 
greaterthan100mg/mL).AsfurthershowninFIG.22Ddispensingofthesolutionof18 
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26% IGOkD 35.13
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withoutacrosslinkingagent(leftpanel)andwithacrosslinkingagent(rightpanel)was 

consistentandperformedwithoutdifficulty.  
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Scheme 3-3 

5 Example 4: Analysis ofanalyte sensors comprising dexamethasone.  

Three different types of analyze sensors that included dexamethasone were 

evaluated to determine if dexamethasone can reduce the frequency and severity of late 

sensitivity attenuation (LSA) that has been observed towards the end ofwear duration. As 

shown in FIG. 23A, an analyze sensor loses sensitivity after about 12 days of wear.  

10 Without being restricted to a particular theory, a foreign body response (FBR) can be 

the FBR is the activation of macrophages to an inflammatory phenotype, Ml that is 

characterized by increased metabolic glycolysis. Ml macrophages also actively produce 

inflammatory cytokines, signaling molecules which further activate cellular response. It 

1 5 iS thought that the activity of Ml as well as the activated cellular response can affect the 

sensitivity of the analyze sensor during its wear duration. Dexamethasone binds to the 

glucocorticoid receptor (GR), which can inhibit cytokine release, and potentially lead to a 

reduction in FBR and LSA. It is thought that the presence of dexamethasone on the analyze 

sensor can reduce FBR and LSA around the sensor tail.  

20 Three different sensor types were evaluated as shown in Table 2. Table 2 shows a 

summary of the results from six different clinical studies performed with these three 

different sensor types.  
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initiated by the insertion of the sensor tail of an analyze sensor in a subj ect. One aspect of
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Sensorswith TIMB-dexamethasone . 9 

polymeric matrix 

Thefirstanalytesensoranalyzedreferredtoas"DEXAITIIMBnonconjugated"in 
Table2,includesdexamethasoneacetate("DEXA")mixedwithbutnot S 

conjugatedtothe 

polymerTIMB.TJMBisapolymerthatcomprisesaPPO-PEO-PPOtriblockcopolymer 

andapolyvinylpyridine-co-styrenecopolymer. Thisanalytesensorisalsoreferredtoas 

"DEX-1"herein.TheDEXA/TJMBmixturewasdepositedontothecounterelectrodeof 

aglucosesensorwithatotalof5or6passes.Themixtureaddedtocounterelectrode 

10 includedabout440o ofdexamethasoneacetatebyweightandabout9.9ugof 

dexamethasoneacetatewasaddedpersensor.Arepresentativeschematicofasensortail 

isshowninFIG.23BandarepresentativeimageofasensortailwithaDEXAITJMBnon 

conjugatedmixturedepositedontothecounterelectrodeisshowninFIG.23C.  

Theinvitroreleaseprofileofsuchanalytesensorswasanalyzedbyincubating6 

15 sensortailsinPBSat37Winashakingincubator.At3.5-dayintervalsthesupematant 

wasanalyzedbyUV/VJSandfreshPBSwasaddedtothesensortailsforfurther 

incubation. AsshowninFIG.24,approximately 0 ofthedexamethasoneinthe 

thenext24days(FIG.24). Sterilizationbyelectronbeam(e-beam)didnotaffectthe 

20 releaseprofileofdexamethasone(FIG.24). Alsotheadditionofthedexamethasone 

elutingpolymertothecounterelectrodedidnotaffectthesensitivityofthesensorfor 

detectingglucoseasshowninTable3andFIG.25.  

Table 

Sensor Sensitivity 
Lot type (nA/mi) CV 
100103-.954control 1.74 6.1 

25 IOO1O3~95in2 DEXA 1.76 4.5 

Aclinicalstudy(referredtoasClinicalstudyevent1(SEO1))wasperformedto 

analyzetheanalytesensorsthatincludedtheDEXA/TIMBnonconjugatedmixtureand 
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polymerwasreleasedinthefirst7days.Thenapproximately400omoreisreleasedover
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evaluatetheimpactofreleasingdexamethasoneonLSA. Forreferencefingerblood 

glucose(BG)readingsweretakenwithaLibreReader. InSEO1, therewere36 

participantswiththree(3)concurrentwearspersubjectandausecycleof21days.The 

analytesensorswereinsertedonthearmatrandomlocations.Atotalof108wearsas 

S showninTable4belowhadevaluableelectronicdata. Twocontrolsensorsandthree 

dexamethasoneanalytesensorswereexcludedbecauseofissueswithsensorinsertion 

looseningadhesiveorsensorfalloff 

Table 

hA K xN~K?~\Nt 

~: nt ra 7262671t1t12121::~W~t~YY.YY.YY.YY. 2 

SjVI~D4E~~~V7!*E! 21[MKKKKKKKKK . .  io.................*t*:*.*>........................................  

FIGS.26A-26CshowsthetracesforcontrolandDEXA/TIMBnonconjugated 

sensorsof3participants. FIG.27showsaDEXAITJMBnonconjugatedsensorthat 

exhibitsLSA. AsshowninFIGS.28A-28Bsensorswithdexamethasoneexhibiteda 

15 reductioninLSAcomparedtocontrolsensorswithoutdexamethasoneandpriorstudies.  

FIGS.29A-29BshowtheEarlySensitivityAttenuation(ESA)areasforsensorswith 

dexamethasoneexhibitedareductioninLSAcomparedtocontrolsensorswithout 

dexamethasoneandpriorstudies.Thecontrolsensorsfromthisclinicalstudymatched 

historicaldataandshowedanLSAof18,80o.Bycontrastthesensorswithdexamethasone 

Asubsequentclinicalstudy(referredtoasClinicalstudyevent2(5E02))was 

performedusinganalytesensorswiththeDEXA/TJMBnonconjugatedmixture.InSEOl, 

therewere72participants(only71participantshadavailabledata),withthree(3) 

concurrentwearspersubjectandausecycleof21days.Theanalytesensorswereinserted 

25 onthearmatrandomlocations.ForreferencefingerBGreadingsweretakenwithaLibre 

Reader.Atotalof213wearsasshowninTable5belowhadevaluableelectronicdata.  

Table 
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20 showedanLSAof4.2 0 owhichisanapproximate77.80oimprovementinLSA.
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FIGS.30A-30BshowsthetracesforthecontrolandDEXAITIMBnonconjugated 

sensorsof2participants. FIG.31showsaDEXAITJMBnonconjugatedsensorthat 

exhibitsLSAafterday18.AsshowninFIG.32,sensorswithdexamethasoneexhibiteda 

reductioninLSAcomparedtocontrolsensorsinthisstudy.WhenthedatafromSEOl 

S andSEO2arecombinedsensorswithdexamethasoneexhibitedareductioninLSA 

comparedtoallcontrolsensorsandpriorTIMstudies(FIG.33). Forexample,2outof 

96DEXA/TJMBnonconjugatedsensorsexhibitedLSAwhereas,17outof96control 

sensorsexhibitedLSA(FIG.33). Thecontrolsensorsfromthisclinicalstudymatched 

historicaldataandshowedanLSAof18~2OOo. Bycontrast thesensorswith 

10 dexamethasoneshowedanLSAof20owhichisanapproximate 'oimprovementin 

LSA.CombiningtheresultsofSEOlandSEO2,thecontrolsensorsshowedanLSAof 

oandthesensorswithdexamethasoneshowedanLSAof20o.  

Sensorswith JOOS-dexamethasonepolymeric matrix 

Thesecondsensortypeanalyzedreferredtoas"DEXA/10Q5-O1nonconjugated" 

15 inTable2,includesdexamethasoneacetate("DEXA")mixedwithbutnotconjugatedto 

the10Q5polymer. Thisanalytesensorisalsoreferredtoas'DEX-2" S The 

DEXA/10Q5mixturewasdepositedontothecounterelectrodeofaglucosesensorwitha 

totaloftwopasses. Themixtureaddedtocounterelectrodeincludedabout770oof 

dexamethasoneacetatebyweightandabout15. 8~igofdexamethasoneacetatewasadded 

20 persensor.HPLCwasusedtocharacterizetheinvitroreleasekineticsofdexamethasone 

acetatehoweverwhatwasobservedwasthereleaseofbothdexamethasoneacetateand 

hydrolysisratewassignificant.Thisobservationgavewaytofuturedesignsofcontrolled 

releaseofdexamethasoneby conjugatingDEXtoapolymer.TheDEXAI1OQ5-O1sensor 

25 included15.8ugofDEXApersensorwhiletheDEXAITIMBhad9.9ugpersensor.A 

compansonofhowmuchdexamethasone/dexamethasoneacetateisreleasedfromthe 

DEXA/10Q5-O1nonconjugatedsensortotheamountreleasedbytheDEXAITJMBnon 

conjugatedsensorshowsthattheDEXA/10Q5-O1nonconjugatedsensorreleaseshigher 

amountsofdexamethasoneanddexamethasoneacetateasexpectedsincemorewasloaded 

30 ontothesensor(FIG.35).TheformulationoftheDEXA/10Q5-O1nonconjugatedmixture 

wasmodifiedasshowninTable6.Theuseofethanolwasfoundtobebeneficialfor 

increasingthesolubilityandsmoothingoutthedispensing.TheadditionofDM50did 

notsignificantlychangethesolutionpropertiescomparedtoethanolalonehoweverthe 

concentrationlimitswerenottested.  
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thehydrolyzedcompounddexamethasone("DEX")(FIG.34).AsshowninFIG.34,the
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Table 

A 8 4: comparison 

JC1403 Vici1W 
= . icai 

original LB# 
solve -' j~q h' 

nt 98:2Et £tQH(~~ 
0DCA/lOftS 64%* 84% 47% 
final CD~XA1 mg/rnL 4pW 40mg/mI 

_______________________________ rn~;jniL 85mg/mL 

Dunngthedispensingofthedexamethasonepolymermatrixanumberofissues 

aroseregardingtheconsistencyofthedispensingprocess.Forexamplethedispensingtip 

5 canfoulduringmultipledispensepasses. Thiswasremediedbycleaningthetipwith 

ethanolandreducingthenumberofdispensepasses. Anadditionalchallengewasthe 

abilitytooverlapbetweenmultiplepasseswhenthetipismovedduringcleaning.This 

wasremediedbyreducingthenumberofpasses.Anumberofdifferentformulationsand 

dispensingstrategiesweretestedasshowninFIG.36.  

10 FurtherinvitrokineticanalyseswereperformedonDEXA/10Q5-01non 

conjugatedsensorsasshowninFIG.37. About540~ofdexamethasonewasreleased 

withinthefirst3.5days(FIG.37).Thenapproximately400omoredexamethasonewas 

releasedoverthenext21days(FIG.37).  

Clinicalstudies(SEO3,SEO4andSEOS)describedbelowinTable7were 

15 performedtodeterminetheimpactofusingaDEXA/1 1nonconjugatedmatrixon 

LSA.  

Table 
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20 InSEO3,therewere36participants(only35participantshadavailabledata),with 

three(3)concurrentwearspersubjectandausecycleof21days.Theanalytesensors 

wereinsertedonthearmatrandomlocations.ForreferencefingerBGreadingswere 

takenwithaLibreReader.Atotalof105wearsasshowninTable8belowhadevaluable 

electronicdata.AsshowninFIG.38,DEXA/1OQS-01nonconjugatedsensorsexhibited 

25 areductioninLSAcomparedtocontrolsensorsinthisstudy.Thecontrolsensorsfrom 

SEO3hadhigherLSAthanhistoricaldataandSEOlandSEO2,andshowed27.10 LSA.  

TheDEXA/1OQS-01nonconjugatedsensorsshoweda10.60~LSA(61~oImprovement).  
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TheDEXA/10Q5-O1nonconjugatedsensorsalsoshowedamodestimprovementforthe 

ESAmetricasshowninFRi.39A-39B.  

Table 
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5 

InSEO4,therewere30participantswithfour(4)concurrentwearspersubject(2 

controlsensorsand2testsensors)andausecycleof21days.Theanalytesensorswere 

insertedonthearmatrandomlocations.ForreferencefingerBGreadingsweretaken 

withaLibreReader. Atotalof120wearsasshowninTable9belowhadevaluable 

10 electronicdata.  

Table 
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AsshowninFIG.40,DEXA/10Q5-O1nonconjugatedsensorsexhibiteda 

15 reductioninLSAcomparedtocontrolsensorsinthisstudy.FIGS.41A-41Bshowthe 

41C-4lBshowsthetracesforseveralDEXA/10Q5-O1nonconjugatedsensorsthat 

exhibitedLSA.TheresultsforSEO3andSEO4werecombinedandshowninFIG.42.  

TheDEXA/10Q5-O1nonconjugatedsensorsshowedan8.90oLSAwhereasthecontrol 

20 sensorsshowed18.40oLSA(FIG.42).FIG.43showsthemeanrelativedifference(MIRD) 

forthecontrolandDEXA/TJMBnonconjugatedsensorsfromstudiesSEOlandSEO2.  

FIGS.44and45showthelARDforthecontrolandDEXA/10Q5-O1nonconjugated 

sensorsfromstudiesSEO3andSEO4,respectivelyandFIG.46showsthecombinedMRD 

forthecontrolandDEXA/10Q5-O1nonconjugatedsensorsfrombothstudiesSEO3and 

25 SEO4. ThecontrolsensorsfromSEO4hadlower0oLSAthan S 

histoncaldatashowing 
10.900LSA. TheDEXA/10Q5-01nonconjugatedsensorsshoweda7.40oLSA(320o 
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tracesforthecontrolandDEXA/10Q5-O1nonconjugatedsensorsof2participants.FIGS.
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improvement).DEXA/10Q5-O1nonconjugatedsensorsdidnotimprovetheESAmetric 

(FIG.47).  

SEO5wasperformedtoevaluatetheimpactofusingDEXA/10Q5-O1non 

conjugatedsensorsonLSAandwhethersensorlocation(e.g., armorabdomensensor 

S location)affectsLSA.InSEOStherewere30participantswithfour(4)concurrentwears 

persubject(2onarmsand2onabdomen)andausecycleof21days.Forreferencefinger 

BGreadingsweretakenwithaLibreReader.Atotalof119wearsasshowninTable10 

belowhadevaluableelectronicdata. AsshowninFIG.48,theDEXA/10Q5-01non 

conjugatedsensorsshowedanimprovementinLSAcomparedtothecontrolsensors.In 

10 additiontheDEXA/1OQS-01nonconjugatedsensorsinsertedinthearmexhibiteda 

greaterreductioninLSAcomparedtoDEXA/10Q5-01nonconjugatedsensorsinsertedin 

theabdomen(FIG.49).DEXA/10Q5-01nonconjugatedsensorsinsertedintheabdomen 

reducedtheproportionofsensorswithLSAbutitwasnotstatisticallysignificant(p0.17) 

(FIG.50).FIG.5lAshowstheMIRDforthecontrolandDEXA/TJMBnonconjugated 

15 sensorsimplantedinthearmfromtheSEOSstudyandFIG.5lBshowstheMRDforthe 

controlandDEXA/TJMBnonconjugatedsensorsimplantedintheabdomenfromthe 

SEO5study.FIG.51CshowstheMRDforthecontrolsensorsimplantedinthearmand 

abdomenfromtheSEOSstudyandFIG.5iDshowstheMIRDforthecontroland 

DEXA/TJMBnonconjugatedsensorsimplantedintheabdomenandarmfromtheSEO5 

20 study.  
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InSEOSthecontrolsensorshadanLSAof12.50~andtheDEXA/10Q5-01non 

25 conjugatedsensorshadanLSAof8.0~o(360oImprovement)wheninsertedinthearm.  

ThecontrolsensorshadanLSAof42.9 0 oandtheDEXA/10Q5-01nonconjugatedsensors 

hadanLSAof26.9 0 o(370oImprovement)wheninsertedintheabdomen.  

ThethreetrialsSEO3,SEO4andSEO5,werecombinedasshowninFIGS.52-54.  

TheDEXA/10Q5-01nonconjugatedsensorsexhibitedasignificantreductioninLSA 

30 comparedtothecontrolsensors(FIG.52).Inadditionasignificantlysmallerproportion 

ofDEXA/10Q5-01nonconjugatedsensorsinsertedinthearmexhibitedLSA(FIG.53).  
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[ESA- FIG.54].ThesestudiesshowthatcontrolsensorshadanLSAof17.30oandthe 

DEXA/1OQS-O1nonconjugatedsensorshadanLSAof8.70o(a49.60 S 

wheninsertedinthearm.Inadditionthesestudiesshowthatthecontrolsensorshadan 

LSAof59,30oandtheDEXA/10Q5-O1nonconjugatedsensorshadanLSAof10.70o(an 

5 81.900 improvement)wheninsertedintheabdomen. DEXA/10Q5-01nonconjugated 

sensorsalsohad50~olessESAthanhistoricalLibrearmsensors(FIG.54).  
SensorswithPVP-dexamethasone con/u 

t~ gates 

ThethirdsensortypeanalyzedreferredtoasDEX-PVPconjugated"inTable2, 

includesdexamethasone("DEX")conjugatedtoaPVPpolymerasdescribedinExample 

10 3. Thisanalytesensorisalsoreferredtoas"DEX-3"herein. Thetotalmassof 

dexamethasoneaddedtoeachsensorwasabout12.2rig.Representativeimagesofasensor 

tailthathasP'VP-dexamethasonepolymericconjugatedispensedonthecounterelectrode 

areshowninFIG.55. HPLCwasusedtocharacterizetheinvitrokineticsofthehydrolysis 

andreleaseofdexamethasone(FIG.56).AsshowninFIG.56,dexamethasoneisslowly 

15 releasedfromthePYP-dexamethasonepolymericconjugate. HPLCwasalsousedto 

characterizetheinvitrokineticsofthehydrolysisandreleaseofdexamethasonefromthe 

P'JP-dexamethasonepolymericconjugatecoveredwitha10Q5membrane.Asshownin 

FIG.57,theadditionof1OQSmembraneontopoftheP~VP-dexamethasonepolymeric 

conjugatedidnotaffectthereleasekineticsofdexamethasonefromthePVP

20 dexamethasonepolymericconjugate.Acomparisonoftheinvitroreleasekineticsofthe 

threesensortypesisshowninFIG.58.TheP~'fP-dexamethasonepolymericconjugate 

conjugatedmatrices(DEX-1andDEX-2)(FIG.S8).  

Aclinicalstudy(SEO6)wasperformedusingtheanalytesensorswithaPVP

25 dexamethasonepolymeric conjugate.Therewere34participantswithfour(4)concurrent 

wearspersubject(2onarmsand2onabdomen)andausecycleof21days.Forreference, 

fingerBGreadingsweretakenwithaLibreReader.Atotalof124wearsasshownin 

Table11belowhadevaluableelectronicdata.FIG.59showsthetracesforthecontrol 

andPYP-dexamethasonepolymeric conjugatesensorsof1participant.AsshowninFIG.  

30 60,sensorswiththeP~~/P-dexamethasonepolymericconjugateexhibitedareductionin 

LSAcomparedtocontrolsensorswithoutdexamethasone.Significantlysensorswiththe 

P~'fP-dexamethasonepolymericconjugateinsertedonthearmexhibitednoLSA(FIG.60).  

Inaddition asignificantly(p<.0001)smallerproportionofsensorswiththePVP

dexamethasonepolymericconjugateexhibitedLSAwhetherinsertedinthearmorthe 
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abdomen(FIG.61). FIG.62AshowsthelARDforthecontrolandP'JP-dexamethasone 

polymencconjugatesensorsimplantedinthearmfromtheSEO6study.FIG.62Bshows 

theMIRDforthecontrolandPVP-dexamethasonepolymericconjugatesensorsimplanted 

intheabdomenfromtheSEO6study.  

S 

Table11 
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ThesedatashowthatFreeStyleLibresensorswithtime-releasedexamethasone 

10 (DEX-3)showedsignificantimprovementonsensorstabilitywithsignificantlylower 

LSAfrequencyduring21-daywear.Inparticularinsertioninthearmresultedina o 

LSA(control21~70 andinsertionintheabdomenresultsina10.7 LSA(control59.2 
0 

* * * 

15 Althoughthepresentlydisclosedsubjectmatteranditsadvantageshavebeen 

describedindetail itshouldbeunderstoodthatvariouschangessubstitutionsand 

alterationscanbemadehereinwithoutdepartingfromthespiritandscopeofthedisclosed 

totheparticularembodimentsoftheprocessmachinemanufactureandcompositionof 

20 mattermethodsandprocessesdescribedinthespecification.  

Asoneofordinaryskillintheartwillreadilyappreciatefromthedisclosedsubject 

matterofthepresentlydisclosedsubjectmatterprocessesmachinesmanufacture, 

compositionsofmattermethodsorstepspresentlyexistingorlatertobedevelopedthat 

performsubstantiallythesamefunctionorachievesubstantiallythesameresultasthe 

25 correspondingembodimentsdescribedhereinmaybeutilizedaccordingtothepresently 

disclosedsubjectmatter.Accordinglytheappendedclaimsareintendedtoincludewithin 

theirscopesuchprocessesmachinesmanufacturecompositionsofmattermethodsor 

steps.  
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Souspatentspatentapplicationspublicationsproductdescriptionsprotocols, 

andsequenceaccessionnumbersarecitedthroughoutthisapplicationtheinventionsof 
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WHATISCLAIMEDIS: 

1. Ananalytesensorcomprising: 

(i)asensortailcomprisingatleastafirstworkingelectrodeanda 
counter/referenceelectrode* 

(ii)anactiveareadisposeduponasurfaceofthefirstworkingelectrodefor 
detectingananalyte; 

(iii)amasstransportlimitingmembranepermeabletotheanalytethatovercoats 
atleasttheactivearewand 

(iv)atherapeuticagent.  

2. Theanalytesensorofclaim1, whereinthetherapeuticagentisananti

inflammatoryagent.  

3. Theanalytesensorofclaim2,whereintheanti-inflammatoryagentisselected 

fromthegroupconsistingoftriamcilolonebetamethasonedexamethasone, 

dexamethasoneacetatedexamethasonesodiumphosphatehydrocortisoneprednisone, 

methylprednisolonefludrocortisoneacetylsalicylicacidisobutylphenylpropanoicacid 

aderivativethereofasaltformthereofandacombinationthereof 

4, Theanalytesensorofclaim2or3,whereintheanti-inflammatoryagentis 

9 Theanalytesensorofanyoneofclaims1-4,whereintheanalytesensor 
S 

compnsesapolymercompositioncomprisingthetherapeuticagentandatleastone 

polymer.  

6. Theanalytesensorofclaim5,whereinthetherapeuticagentiscovalentlybound 

tothepolymerviaahydrolyzablebondorthetherapeuticagentisnotcovalentlybound 

tothepolymer.  

7. Theanalytesensorofclaim6,whereinthehydrolyzablebondisanesterbondan 

amidebondorahydrazone-basedbond.  

8. Theanalytesensorofanyoneofclaims5-7,whereinthepolymercompositionis 
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disposeduponthecounter/referenceelectrode.  

9. Theanalytesensorofanyoneofclaims5-8,whereinthepolymerisselected 

fromthegroupconsistingofapolyvinylpyridine-basedpolymerapolyvinylimidazolea 

polyacrylateapolyurethaneapolyetherurethaneasiliconeoraderivativeora 

combinationthereof 

10. Theanalytesensorofanyoneofclaims1-9,whereintheanalyteisglucose.  

11. Amethodofdeliveringatherapeuticagentincloseproximitytoananalyte 

sensorataninvitolocationthemethodcomprising: 

(i)providingananalytesensorcomprising.  
(a)asensortailcomprisingatleastafirstworkingelectrode 
(b)anactiveareadisposeduponasurfaceofthefirstworkingelectrode 

fordetectingananalyte; 

(c)amasstransportlimitingmembranepermeabletotheanalytethat 
overcoatsatleasttheactivearewand 

(d)atherapeuticagentand 

(ii)implantingtheanalytesensorattheinvivolocation.  

12. Themethodofclaim11, whereinthetherapeuticagentisan e e 

13. Themethodofclaim12,whereintheanti-inflammatoryagentisselectedfromthe 

groupconsistingoftriamcilolonebetamethasonedexamethasonedexamethasone 

acetatedexamethasonesodiumphosphatehydrocortisoneprednisone, 

methylprednisolonefludrocortisoneacetylsalicylicacidisobutylphenylpropanoicacid 

aderivativethereofasaltformthereofandacombinationthereof 

14. Themethodofclaim12or13,whereintheanti-inflammatoryagentis 

dexamethasoneaderivativethereoforasaltformthereof 

15. Themethodofanyoneofclaims11-14,whereintheanalytesensorcomprisesa 

polymercompositioncomprisingthetherapeuticagentandatleastonepolymer.  
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16. Themethodofanyoneofclaims11- 15,whereinthetherapeuticagentis 

covalentlyboundtothepolymerviaahydrolyzablebondorthetherapeuticagentisnot 

covalentlyboundtothepolymer.  

17. Themethodofclaim16,whereinthehydrolyzablebondisanesterbondan 

amidebondorahydrazone-basedbond.  

18. Themethodofanyoneofclaims15-17,whereinthepolymercompositionis 

disposeduponacounter/referenceelectrodepresentonthesensortail.  

19. Themethodofanyoneofclaims15-18,whereinthepolymerisselectedfromthe 

groupconsistingofapolyvinylpyridine-basedpolymerapolyvinylimidazolea 

polyacrylateapolyurethaneapolyetherurethaneasiliconeoraderivativeora 

combinationthereof 

20. Themethodofanyoneofclaims11-19,whereintheanalyteisglucose.  

21. Amethodofdeliveringatherapeuticagentincloseproximitytoananalyte 

sensorataninvitolocationthemethodcomprising: 

(i)providingasharpcomprising(a)ananalytesensorand(b)atherapeutic 

releasingcompositioncomprisingatherapeuticagentwhereintheanalytesensoris 

compositionispositioneddistallytotheanalytesensorwithinthechanneloftheshay, 

(ii)penetratingatissueofasubjectwiththeshay, 

(iii)insertingthetherapeuticreleasingcompositionandanalytesensorintothe 

tissueofthesubject;and 

(iv)retractingthesharpfromthetissueofthesubject.  

22. Themethodofclaim21, whereinthetherapeuticagentisan e e 

agent.  

23. Themethodofclaim22,whereintheanti-inflammatoryagentisselectedfromthe 

groupconsistingoftriamcilolonebetamethasonedexamethasonedexamethasone 

acetatedexamethasonesodiumphosphatehydrocortisoneprednisone, 
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methyiprednisolonefludrocortisoneacetylsalicylicacidisobutylphenylpropanoicacid 

aderivativethereofasaltformthereofandacombinationthereof 

24. Themethodofclaim22or23,whereintheanti-inflammatoryagentis 

dexamethasoneaderivativethereoforasaltformthereof 

25. Themethodofanyoneofclaims21-24,whereinthetherapeuticreleasing 

compositionfurthercomprisesapolymer.  

26. Themethodofclaim25,whereinthepolymerisabioabsorbableand/or 

biodegradablepolymer.  

27. Themethodofclaim25or26,whereinthepolymercomprisesoneormore 

hydrolyzablebonds.  

28. Themethodofanyoneofclaims21-27,whereintheanalytesensorisconfigured 

todetectglucose.  

29. Themethodofanyoneofclaims21-27,whereintheanalytesensorcomprises: 

(i)asensortailcomprisingatleastafirstworkingelectrode 
(ii)anactiveareadisposeduponasurfaceofthefirstworkingelectrodefor 

(iii)amasstransportlimitingmembranepermeabletotheanalytethatovercoats 
atleasttheactivearewand/or 

(iv)atherapeuticagent.  

30. Asharpcomprising: 

(i)ananalytesensorand 
(ii)atherapeuticreleasingcomposition 

whereintheanalytesensorispositionedwithinachannelofthesharpand 

whereinthetherapeuticreleasingcompositionispositioneddistallytotheanalytesensor 

withinthechannelofthesharp.  

31. Thesharpofclaim30,whereinthetherapeuticagentisan S S 

anti-inflammatory 
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agent.  

32. Thesharpofclaim31, whereintheanti-inflammatoryagentisselectedfromthe 

groupconsistingoftriamcilolonebetamethasonedexamethasonedexamethasone 

acetatedexamethasonesodiumphosphatehydrocortisoneprednisone, 

methylprednisolonefludrocortisoneacetylsalicylicacidisobutylphenylpropanoicacid 

aderivativethereofasaltformthereofandacombinationthereof 

33. Thesharpofanyoneofclaims31-32whereinthe S S 

anti-inflammatoryagentis 

dexamethasoneaderivativethereoforasaltformthereof 

34. Thesharpofanyoneofclaims30-33whereinthetherapeuticreleasing 

compositionfurthercomprisesapolymer.  

35. Thesharpofclaim34,whereinthepolymerisabioabsorbableand/or 

biodegradablepolymer.  

36. Thesharpofclaim34or35whereinthepolymer S 

compnsesoneormore 

hydrolyzablebonds.  

37. Thesharpofanyoneofclaims30-36whereintheanalytesensorisconfiguredto 

38. Thesharpofanyoneofclaims30-36whereintheanalytesensorcomprises.  

(i)asensortailcomprisingatleastafirstworkingelectrode 
(ii)anactiveareadisposeduponasurfaceofthefirstworkingelectrodefor 

detectingananalyte; 

(iii)amasstransportlimitingmembranepermeabletotheanalytethatovercoats 
atleasttheactivearewand/or 

(iv)atherapeuticagent.  
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