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ACELLCULTURESYSTEMCONTROLLER 

FIELDOFTHEINVENTION 

[0001]Thepresentinventionrelatestoacellculturesystemcontrolleracellculture 

systemcompnsingthecellculturesystemcontrollerandamethodofcontrollingacell 

culturesystem.  

BACKGROUNDOFTHEINVENTION 

[0002]Anincubatorisadeviceusedtodevelopandmaintaincellculturessuchas 

humanembryos.Theenvironmentalconditionswithintheincubatoraremaintainedat 
S 

constantlevelsinordertoensureproductiveconditionsforcultunngcells.Existing 

incubatorshaveinternalenvironmentsthatcancontrolthelevelsoftemperatureoxygen 

contentandpHintheincubationmediumandwillactivelymonitoratleastoneofthese 

parameterstomaintainitataconstantlevel.Eachclinicwilltypicallyfollowa 

standardisedprotocolsuchthatwhilsttheconditionsaremaintainedatconstantlevels, 

theexactconditionsconsideredoptimalforembryoincubationvarybetweenclinics.  

[0003]Theincubationperiodistypicallybetween3to5daysdependingonthe 

particularprotocolfollowedbytheclinicatwhichpointtheembryoisimplantedinto 
S 

patient.  

[0004]Afirstaspectoftheinventionprovidesacellculturesystemcontrollerfor 

controllingtheenvironmentofacellculturesystemthecontrollerconfiguredtoreceive 

intrauterinedataandadjustoneormoreenvironmentalparametersofacellculture 

systemenvironmentoveraperiodoftimebasedontheintrauterinedata.  

[0005]Asecondaspectoftheinventionprovidesamethodofcontrollingthe 

environmentofacellculturesystemthemethodcomprising:receivingintrauterine 

dataandprovidingacellculturesystemcontrollertoadjustoneormoreenvironmental 

parametersofthecellculturesystembyusingtheintrauterinedata.  

[0006]Byadjustingoneormoreenvironmentalparametersbasedontheintrauterine 

datathecellculturesystemcanbeadjustedtoreplicatetheenvironmentofapatients 

uterus.Thiscanincreasethechancesofanembryobeingviablewhenitisimplanted 

SUMMARYOFTHEINVENTION
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intotheuterus.Theenvironmentalparameterscanbetailoredtoaparticularrecipients 

intrauterineconditionstotheenvironmentalparametersidentifiedasfavorableina 

clinicaltrialorotherstudyortopatientswithsimilarconditions(e.g.coeliacdisease).  

ThismaybeparticularlybeneficialtopatientswhohavepreviouslyfailedF/F 

implantation.  

[0007]Afurtheraspectoftheinventionprovidesacellculturedevicecomprisingthe 

cellculturesystemcontrollerofthefirstaspect.  

[0008]Theintrauterinedatamaycomprisemonitoreduterineconditions.  

[0009]Theoneormoreenvironmentalparametersmaybeadjustedtoreplicatethe 

environmentofasinglepatient'suterus.  

[0010]Theperiodoftimemaybeatleast24hours.  

[0011]Thecontrollerofthefirstaspectmaybeconfiguredtogenerateatime-dependent 

functionbasedontheintrauterinedataandwhereintheoneormoreenvironmental 

parametersmaybeadjustedaccordingtothetime-dependentfunction.  

[0012]Themethodofcontrollingtheenvironmentofacellculturesystemofthesecond 
S 

aspectmayfurthercompnse:generatingatime-dependentfunctionbasedonthe 

intrauterinedataandadjustingtheoneormoreenvironmentalparametersaccording 

[0013]Theprofileofthetime-dependentfunctionmaybeshapedtoadjusttheoneor 

moreenvironmentalparameterstoamaximumvalueand/orminimumvalueatleast 

twiceovertheperiodoftime.  

[0014]Thecontrollermaybeconfiguredtousetheintrauterinedatatoadjustthe 

temperaturelinearlybetweenafirstvalueatafirsttimeandasecondvalueatasecond 

timepreferablywhereinthefirstandsecondtimesareatleast12hoursapartandmore 

preferablyatleast24hoursapart.  

[0015]Theintrauterinedatamaycompriseatleasttwomeasurementsofan 

environmentalparameter.  

[0016]Theoneormoreenvironmentalparametersmaybeselectedfrom:temperature, 

oxygenconcentrationandpH.  

tothetime-dependentfunction.



WO2022/123220 PCT/GB20211053147 

3 

[0017]Theoneormoreenvironmentalparametersmaybeselectedfrom:pressurelight 

andhumidity.  

[0018]Theoneormoreenvironmentalparametersmaybeselectedfrom:anutrienta 

hormoneandacarbondioxideconcentration.  

[0019]Thecontrollermaybeconfiguredtoreceiveintrauterinedataandadjusttwoor 

moreenvironmentalparametersofthecellculturesystemenvironmentoveraperiodof 

timebasedontheintrauterinedataandpreferablythreeormoreenvironmental 

parameters.  

[0020]Thecellculturesystemmaybeconfiguredtocultureembryoniccells.  

[0021]Thecellculturedevicemayfurthercompriseanintrauterinedeviceforplacing 

intoauterustheintrauterinedevicebeingconfiguredtorecordtheintrauterinedata.  

[0022]Thecellculturedevicemayfurthercompriseauseraccessiblememorywitha 

plurality oftime-dependentprofiles stored andbe configuredtopre-setan 

environmentalparameter.  

[0023]Thecellculturedevicemayfurthercompriseauserinterfacewhichisconnected 

totheuser-accessiblememorytoselectatleastonetime-dependentprofile.  

[0024]Theuserinterfacemaybeusedtoprovidetheintrauterinedatatothecellculture 

[0025]Thecontrollermaybecoupledtoanenvironmentalelementofthecellculture 

systemandtheenvironmentalelementmaybeconfiguredtoadjustoneormoreofthe 

environmentalparametersofthecellculturesystemenvironment.  

[0026]Theenvironmentalelementmayincludeaheatingelementandtheheating 

elementmaybeconfiguredtoadjustthetemperatureofthecellculturesystem 
S 

environment.  

[0027]Theenvironmentalelementmayincludeagassupplyandthegassupplymay 

beconfiguredtoadjustthegasflowofthecellculturesystemenvironment.  

[0028]Theenvironmentalelementmayincludeachemicalsupplychannelandthe 

chemicalsupplychannelmaybeconfiguredtoadjustoneormoreofthepHlevel, 

nutrientlevelandhormonelevelofthecellculturesystemenvironment.  

systemcontrol1er.
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[0029]Thecellculturedevicemayfurthercompriseastoragedevicewhereinthe 

S dataisstoredonthestoragedevice.  

[0030]Thecellculturedevicemayfurthercompriseareceiverforreceivingthe 

intrauterinedatawirelessly.  

[0031]Themethodofcontrollingtheenvironmentofacellculturesystemofthesecond 

aspectmayinclude:whereinthecontrolleradjuststhetemperatureofthecellculture 
S 

systemenvironment.  

[0032]Themethodofcontrollingtheenvironmentofacellculturesystemofthesecond 

aspectmayinclude:adjustingtheoneormoreenvironmentalparameterstoreplicate 

theenvironmentofasinglepatientsuterus.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0033]Embodimentsoftheinventionwillnowbedescribedwithreferencetothe 

accompanyingdrawingsinwhich: 

[0034]Figure1showsacellculturesystemcontrollinganenvironmentalparameterof 

anincubatoraccordingtoafirstexample; 

[0035]Figure2Ashowsafemalepatient; 

[0036]Figure2Bshowsauteruscomprisinganintrauterinedevice 

ofanincubationcycle; 

[0038]Figure4showsatemperatureprofileconfiguredtocompensatefortheremoval 

ofembryosduringtheincubationcycle 

[0039]Figure5showsasetofdatapointsofintrauterinedatarecordedoveraperiod 

oftime, 

[0040]Figure6showsatime-dependentfunctionbasedontheintrauterinedatashown 

inFigure5 

[0041]Figure7showsacellculturesystemincludingauserinterface 

[0042]Figure8showsthetime-dependentprofilesofthreeenvironmentalparameters.  

[0037]Figure3showsalinearincreaseinanenvironmentalparametertowardstheend
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DETAILEDDLSCRIPTIONOFEMBODJMLNT(S) 

[0043]Figure1showsacellculturedevicecontroller2.Thecellculturesystem 

controllermaybepartofacellculturedevice1. Thecellculturesystemcontroller2is 

arrangedtocontrolacellculturesystemenvironment6overaperiodoftimebasedon 

intrauterinedata.Thecellculturesystemenvironment6maybetheenvironmentofan 

incubator.  

[0044]Theenvironment6maybecontrolledbyanenvironmentalelement3. The 

incubator5maybesuitableforincubatinghumanembryosoranimalembryos.  

Referencetoembryoreferstoanembryoatanysuitablestageofdevelopmentfor 

exampletheblastocyststageorzygotestage.  

[0045]Inalternativeexamplestheincubatormaybeacuvetteflushingmedium 
S 

systemoranyothersuitabledeviceforprovidinganenvironmentforcellcultunng.  

[0046]Embryosaretypicallystoredinanincubator5foraperiodoftimesuchas2to 

5daysandthentransferredtotheuterus51ofafemalepatient50(SeeFigure2A).The 

periodoftimemaybeatleast24hours.  

[0047]Ithasbeenfoundthattheviabilityofhumanembryosinincubationmaybe 

increasedbymorecloselyreplicatingtheconditionsoftheuterus51andinparticular 

takingintoaccountthevariabilityintheenvironmentalconditionsoftheuterus51over 

monitortheconditionsoftheuterus51overatimeperiodasshowninFigure2B.The 

collecteddatamayberecordedbytheintrauterinedeviceand/ortransmittedtoastorage 

device.Thedatamaybetransmittedtoareceiverwirelesslyviaatransmitter56as 

showninFigure2BortransmittedviaaconnectingwiresuchasIUDstring57.  

[0048]Theshapeandpositioningoftheintrauterinedevice55intheuterus51maybe 

similartoconventionalintrauterinedevicessuchasT-shapedcoppercoilshavinga 

IUDstring57extendingfromthedevice55,asshowninFigure2Balthoughitwillbe 

clearthattheintrauterinedevice55maybeanyshapesuitableforcollectingthe 

necessarydatafromtheuterus55.  

time.Todothisanintrauterinedevice(IUD)55maybeplacedintotheuterus51to
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[0049]AsshowninFigure1,thecellculturesystemenvironment6maybeanincubator 

environment6ofanincubator5.Anembryodish7,orsimilardevicemaybearranged 

insidetheincubatorenvironment6inordertohouseanembryo.Theincubator 

environment6maybemonitoredbyoneormoresensors8placedinsidetheincubator 

environment6.Thesensors8maybearrangedtomonitoroneormoreenvironmental 

parametersoftheincubatorenvironment6,suchastemperatureoxygenconcentration 

pHpressurelighthumiditynutrientconcentrationhormoneconcentration and 

carbondioxideconcentration.  

[0050]Thesensors8mayprovideenvironmentaldatafromthecellculturesystem 

environment6tothecellculturesystemcontroller2.Thecellculturesystemcontroller 

2mayprocessthedatatodetermineaninputrateoftheoneormoreenvironmental 

elements. Theinputrateoftheoneormoreenvironmentalelements3mayalsobe 

determinedbasedondatareceivedfromtheintrauterinedevice55. Theintrauterinedata 

maybetransmittedtothecellculturesystemcontroller2viaatransmitter56and 

receiver60arrangementasshowninFigure1. Thedatamaybestoredonastorage 

device66.  

[0051]Theenvironmentoftheincubator5maybeadjustedviaoneormore 

environmentalelements3. Thecellculturesystemcontroller2maycontroltheoneor 

moreenvironmentalelements3soastocontrollablyvaryoneormoreenvironmental 

connectedbetweenthecellculturesystemenvironment6andanenvironmentalelement 

3tofacilitateinflowofoneormoreenvironmentalparameters.Thecellculturedevice 

1mayincludeanoutputline9barrangedtoallowtheoutflowofoneormore 

environmentalparameters.Therateofoutflowthroughtheoutputline9bmaybe 

passivelycontrolledormaybecontrolledbythecellculturesystemcontroller2.  

[0052]Insomeexamplestheinputandoutputlines9a,9bmaybeacommonline.In 

someexamplesaninputline9aandanoutputline9bmaybeprovidedforinflowand 

outflowofeachenvironmentalparameter.Eachenvironmentalelement3maybe 

controlledbyacommoncellculturesystemcontroller2,ormaybecontrolledby 

separatecellculturesystemcontrollers2.  

parametersoftheincubator5. Thecellculturedevice1mayincludeaninputline9a
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[0053] TheincubatorSofthecellculturesystem1mayincludeapluralityofcell 

culturesystemenvironments6,witheachenvironment6beingsealedfromtheother 

respectiveenvironments6.Eachcellculturesystemenvironment6maybecontrolled 

byseparateenvironmentalelements3oranenvironmentalelement3maycontroltwo 

ormoreofthecellculturesystemenvironments6.  

[0054]Theenvironmentalelement3maybeanydevicesuitableforadjustingan 

environmentalparameteroftheincubator5,suchasaheatingelementgassupplyor 

chemicalsupply.Inoneexamplethecontroller2controlstheoperationofaheating 

element3suchthatthetemperatureofthecellculturesystemenvironmentisadjusted 

toaprescribedvalue.  

[0055]Aspreviouslydiscussedtheenvironmentalelement3maybeaheatingelement 

suitableforadjustingthetemperatureoftheenvironmentoftheincubator5.  

[0056]Incubationtemperaturesaretypicallydeterminedbasedontheparticular 

protocolofaclinicsuchthatthetemperatureconsideredoptimalforincubationisheld 

atafixedtemperatureforallembryosataparticularclinic.Forexampletheincubation 

temperaturemaybe36.2degreesC.  

[0057]Asaresulttheendtemperatureexperiencedbytheembryoistypicallydifferent 

tothetemperatureexperiencedbytheembryowhenitisimplantedintothepatient.This 

changeintemperaturecandamagetheembryoorotherwiseshocktheembryosuchthat 

thechancesofsurvivalaredecreased.  

[0058]Figure3showsthevariationofanenvironmentalparameter(y-axis)10ofan 

environmentoftheincubatorSagainsttime(x-axis)15. Inthiscasetheenvironmental 

parameter10istemperature.Ithasbeenfoundthatthechancesofsurvivalforthe 

embryomaybeincreasedbyincreasingthetemperatureintheincubationenvironment 

inthefinalstagesoveranincubationperiodsuchasthefinal12hoursor24hoursof 

incubation.  

temperaturedifferencewilltypicallybedifferentforeachpatientbuttheresulting
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[0059]Inthisexampletheincubationtemperatureisinitiallyfixedatafirsttemperature 

forafirstperiodoftimeforexample72hoursandthenthetemperatureislinearly 

increasedforexampleforasecondperiodof12hourstoasecondtemperaturethat 

takesintoaccountthetemperatureofthepatient'suterus.Thesecondtemperaturemay 

bebasedonthetemperatureofapatient'suterusoratemperaturesimilartothepatients 
S 

uterus.Thesecondpenodmaybeanysuitableperiodforexample24hours.  

[0060]WhilsttheexampleinFigure3showsalinearincreaseintemperaturethe 

secondtemperaturemayalternativelybedecreasedwithrespecttothefirsttemperature.  

Theincreaseordecreasemaybealinearfunctionormayfollowanyothernon-linear 

functionsuchasaparabolicfunctionand/orvaryinstageswithperiodsofconstant 

temperaturebetween.Itwillalsobeunderstoodthatinadditionalexamplesany 

environmentalparametersoftheincubatormaybevariedinthesamewayeither 

individuallyorcollectivelyatthesametime.Forexampletheoxygenconcentration 

carbondioxideconcentrationpHpressurelighthumidityironconcentrationnutrient 

concentrationandhormoneconcentrationmayallbevariedaccordingtoaspecified 

functioninthefinalstagesofincubation.  

S 

[0061]Figure4showsafunctionaccordingtoanalternativeexample.In-situ 
monitoringofembryosallowsthedevelopmentoftheembryostobemonitoredinside 
thecellculturesystemenvironment6withoutdisturbance. S 

In-situmonitoringisnot 

incubator5.Forexampletheembryomaybeinspectedonceperday.  

[0062]Wheneachembryoisremovedfromtheincubationenvironmenttocheckits 

developmentthetemperatureoftheembryoandthetemperatureofthecellculture 

systemenvironment6(andotherenvironmentalparameters)maybeaffected.This 

suddenchangeinenvironmentalconditionsmaydamagetheembryosbeingremoved, 

aswellasdamagethoseembryosleftinsidethecellculturesystemenvironment6.  

[0063]Toaccountforthistheenvironmentalparametersmaybevariedoveraperiod 

oftimepriortotheinspectionofanembryosuchthattheeffectsofopeningthe 

incubatortoremovetheembryoarereduced.Theenvironmentalparametersmay 
S 

similarlybevanedoverasecondperiodoftimeaftertheembryosareinspectedandthe 

incubatorsubsequentlyclosed.  

alwayspossibleandsotheembryosmayneedtobeperiodicallyremovedfromthe
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[0064]Inoneexampletheincubatortemperaturemaybenominallysetat36.2degrees 

Celsius.Wheninspectionoftheembryosisrequiredaprotocolmaybeenactedsuch 

thatthetemperatureisgraduallyreducedtoatemperatureclosertoroomtemperature 

suchas25degreesC.Wheninspectionisconcludedtheembryomaybereturnedtothe 

incubator5andthensubsequentlythetemperatureofthecellculturesystem 

environment6isincreasedbackto36.2degreesCelsius.  

[0065]Asaresulttheembryosmaybeacclimatisedinordertoavoidthermalshock.  

[0066]Itwillbeunderstoodthatanysuitableenvironmentalparameterorcombination 

ofenvironmentalparametersmaybeadjustedbasedonanexternalenvironmentin 

ordertoavoidshocktotheembryo.  

[0067]Figure4showstheenvironmentalparameterincreasinganddecreasingat 

equivalentlinearrates.Inotherexamplestheenvironmentalparametermaybeadjusted 

atanysuitablerate.Thefunctionmaybelinearornon-linear.  

[0068]Theenvironmentalparametermaybeadjustedtoafirstvaluetopreparethe 

embryoforextractionfromtheincubator5andadjustedtoasecondvaluepriorto 

reintroductionoftheembryointotheincubatorS. Thefirstandsecondvaluesmaybe 

thesame.Thefirstandsecondvaluesmaybedifferent.  

[0069]Figure5showsasetofdatapoints70ofintrauterinedatarecordedbythe 

Figure5tosimplifythefigure).Theintrauterinedata70maybestoredonastorage 

deviceoruseraccessiblememory66.Theintrauterinedatamayberepresentativeof 

anysuitableenvironmentalparameterforexample:oxygenconcentrationcarbon 

dioxideconcentrationpHpressurelighthumiditynutrientconcentration iron 

concentrationandhormoneconcentrationmayallbevariedaccordingtothegiven 

functioninthefinalstagesofincubation.  

S 

[0070]Theintrautennedatapoints70maybeuseddirectlytodeterminethevariation 
ofoneormoreenvironmentalparameters.Forexamplethecellculturesystem 

environment6maybevariedaccordingtothevaluesprescribedbythedatapoints70, 

withany vanationbetweenadjacentdatapoints70beingcalculatedbyinterpolation 

betweenthoseadjacentpoints70.  

intrauterinedevice55overaperiodoftime(noteonlysomedatapointsarelabelledin
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[0071]Atleasttwointrauterinedatapoints70maybeprovidedtodefineavariationof 

theoneormoreenvironmentalparametersalthoughtherequireddatapoints70will 

dependontheamountofvariationoftheenvironmentalparametersofatimewiththe 

accuracyofthedevice1beingimprovedbytheuseofadditionaldatapoints.Preferably 

atleasttenintrauterinedatapoints70areprovided.  

[0072]Theintrauterinedatamaybeusedtocreateatime-dependentfunction80as 

showninFigure6.Thefunction80mayapproximatetheintrauterinedata70,thereby 

smoothinganynoiseintheintrauterinedataandminimisingtheeffectsofanydata 

errors.Thefunction80maybeselectedfromalistofpredeterminedfunctionsora 

bespokefunctionmaybefittedtotheintrauterinedatapoints80.Thepredetermined 

functionsmaybestoredinastoragedeviceoruseraccessiblememory66.  

[0073]Thetime-dependentfunction80maybeselectedbasedononeormore 

intrauterinedatapoints70.Forexampleasinglemeasurementmaybetakenfroma 

patientandusedtoselectfromalistofpredeterminedfunctionprofiles.Twoormore 

measurementsmaybetakenfromapatientatdifferenttimesandeitherusedtoselect 

fromalistofpredeterminedfunctionprofilesorusedtodevelopabest-fitfunction.  

[0074]Theprofileofthetime-dependentfunction80maybeshapedtoadjustthe 

environmentalparameterstoamaximumvalueand/oraminimumvalueatleasttwice 

overtheperiodoftime.Theperiodoftimemaybe12hours.Theperiodoftimemay 

[0075]Thecontrolledvariationoftheenvironmentalparametersi.e.thetime

dependentprofileoftheenvironmentalparametersmayhaveapluralityoflocal 

maximaandminima.Apluralityoftime-dependentprofilesmaybeselectedoverthe 

incubationperiodofanembryo.Forexampleadifferenttime-dependentprofilemay 

beselectedforeach24hourperiodofincubation.  

[0076]Thefunction80maybeafunctionofanysuitableorder(e.g.firstordersecond 

orderthirdorder)requiredtoprovidetheoptimalconditionsforanembryo.  

be24hours.Theperiodoftimemaybebetween3and5days.
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[0077]Thecellculturedevice1maybeafullyautomatedsystemthatmeasures 

parametersofanindividualpatientandautomaticallysetstheincubator5forthe 

embryos.Alternativelyorinadditiontheremaybesomemedicalclinicianintervention 

atpointsduringtheincubationcycle.Theinterventionmaybepriortoincubationofthe 

embryo.Theinterventionmaybeduringincubationoftheembryo.Theintervention 

maycomprisecheckingthedataand/orfunction.Theinterventionmaycomprise 

alteringthedataand/orfunction.  

[0078]Thecellculturedevice1mayincludeauserinterface65,asshowninFigure7.  

Theuserinterface65maybeconnectedtoauser-accessiblememory66.Theuser 

accessiblememory66maystoreapluralityoftime-dependentprofilesthatcanbe 

selectedbythecellsystemcontroller2tocontroloneormoreenvironmental 

parameters.Thetime-dependentprofilemaybeselectedbyauserviatheuserinterface 

65,suchthatacliniciancanchoosewhichprofiletouseaccordingtothepersonal 

requirementsofthepatient.  

[0079]Theuserinterface65maybeusedtoenterintrauterinedata.Thedatamaybe 

enteredmanuallybyaclinician.Forexampleamaximumandminimumtemperature 

ofthetime-dependentprofilemaybeselected.  

[0080]Theenvironmentalparametersmaybecontrolledbasedontheintrauterinedata 

systemenvironment6incubatinganembryoforthatparticularpatient. The 

environmentalparametersmaybecontrolledbasedonintrauterinedatafromadifferent 

patienttotheintendedrecipientoftheembryo.  

[0081]Theenvironmentalparametersmaybecontrolledbasedonintrauterinedata 

averagedfrommultiplepatients.Forexamplethedatamaybeaveragedfroma 

populationofpatientsthathaveshownsuccessfulimplantationofanembryoorfroma 

populationofpatientsinasimilardemographic.Atime-dependentprofilefor 

controllingtheenvironmentalparametersmaybeselectedbasedonthisaverageddata.  

[0082]Thecellculturesystemcontroller2maycontroltwoormoreenvironmental 

parameters.Thecontroller2mayreceiveintrauterinedatarelatedtothetwoormore 

environmentalparametersandcontrolthecellculturesystemenvironmentoveraperiod 

oftimebasedontheintrauterinedata.  

ofasinglepatientandusedtocontroltheenvironmentalparametersofancellculture
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[0083]Thecellculturesystemcontroller2maycontrolthreeenvironmentalparameters.  

Thecellculturesystemcontroller2maybecoupledtothreeenvironmentalelements3 

eachconfiguredtoadjustoneofthethreeenvironmentalparametersofthecellculture 

systemenvironment.Inoneexampleafirstenvironmentalelement3mayincludea 

heatingelementconfiguredtoadjustthetemperatureofthecellculturesystem 

environmentasecondenvironmentalelement3mayincludeagassupplyconfigured 

toadjustthegasflowofthecellculturesystemenvironmentandathirdenvironmental 

element3mayincludeachemicalsupplychannelisconfiguredtoadjustthepHlevel 

ofthecellculturesystemenvironment.  

[0084]Theenvironmentalelements3controllingeachofthethreeenvironmental 

parametersmayadjusttheenvironmentalparametersbasedondifferentintrauterine 

dataand/ordifferenttime-dependentfunctions82,84,86,forexampleasshownin 

Figure.  

[0085]Afirstenvironmentalparametermaybeadjustedaccordingtoafirsttime

dependentfunction82.Thefirsttime-dependentfunction82maybeasinefunction.  

Forexampletheoxygenconcentrationmaybeadjustedaccordingtoasinefunction 

suchthattheoxygenconcentrationisadjustedbetweenamaximumandaminimumon 

adaily(24hour)cycleduringtheincubationperiod.  

[0086]Asecondenvironmentalparametermaybeadjustedaccordingtoasecondtime

substantiallyconstantportionoverafirsttimeperiodandalinearlydecreasingportion 

overasecondtimeperiodafterthefirsttimeperiod.Forexamplethetemperaturemay 

beheldatapproximately36.2degreesCelsiusduringafirsttimeperiodandthen 

linearlydecreasedtoalowertemperaturetowardstheendoftheincubationperiodto 

avoidthermalshocktotheembryowhenexposedtotheexternaltemperatureoutside 

theincubator5.  

dependentfunction84.Thesecondtime-dependentfunction82maycomprisea
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[0087]Athirdenvironmentalparametermaybeadjustedaccordingtoathirdtime

dependentfunction84.Thethirdtime-dependentfunction82maybeheldata 

substantiallyconstantvalue.ForexamplethepHmaybeheldatsubstantially7.3pH 

throughouttheincubationperiod.Alternativelytheenvironmentalparametermaybe 

controlledsothatitismaintainedbetweenupperandlowerlimitsforexamplethepH 

maybemaintainedbetween7.2and7.4butallowedtofreelyvarywithintheselimits.  

[0088]Wheretheword'or'appearsthisistobeconstruedtomeanand/or'suchthat 

itemsreferredtoarenotnecessarilymutuallyexclusiveandmaybeusedinany 

appropriatecombination.  

[0089]Althoughtheinventionhasbeendescribedabovewithreferencetooneormore 

preferredembodimentsitwillbeappreciatedthatvariouschangesormodifications 

maybemadewithoutdepartingfromthescopeoftheinventionasdefinedinthe 

appendedclaims.
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CLAIMS 

1. Acellculturesystemcontrollerforcontrollingtheenvironmentofa 

cellculturesystemthecontrollerconfiguredtoreceiveintrauterinedataand 

adjustoneormoreenvironmentalparametersofacellculturesystem 

environmentoveraperiodoftimebasedontheintrauterinedata.  

2. Thecellculturesystemcontrollerofclaim1, whereintheintrauterine 

datacomprisesmonitoreduterineconditions.  

34 Thecellculturesystemcontrollerofclaim1or2whereintheoneor 

moreenvironmentalparametersareadjustedtoreplicatetheenvironmentofa 

singlepatient'suterus.  

4. Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

periodoftimeisatleast24hours.  

5, Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

controllerisconfiguredtogenerateatime-dependentfunctionbasedonthe 

intrautennedataandwhereintheoneormoreenvironmentalparametersare 

adjustedaccordingtothetime-dependentfunction.  

6. Thecellculturesystemcontrollerofclaim5whereintheprofileofthe 

time-dependentfunctionisshapedtoadjusttheoneormoreenvironmental 

periodoftime.  

7. Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

controllerisconfiguredtousetheintrauterinedatatoadjustthetemperature 

linearlybetweenafirstvalueatafirsttimeandasecondvalueatasecond 

timepreferablywhereinthefirstandsecondtimesareatleast12hoursapart 

andmorepreferablyatleast24hoursapart.  

8. Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

intrautennedatacomprisesatleasttwomeasurementsofanenvironmental 

parameter.  

parameterstoamaximumvalueand/orminimumvalueatleasttwiceoverthe
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9, Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

oneormoreenvironmentalparametersareselectedfrom:temperatureoxygen 

concentrationandpH.  

10. Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

oneormoreenvironmentalparametersareselectedfrom:pressurelightand 

humidity.  

11. Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

oneormoreenvironmentalparametersareselectedfrom:anutrienta 

hormoneandacarbondioxideconcentration.  

12. Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

controllerisconfiguredtoreceiveintrauterinedataandadjusttwoormore 

environmentalparametersofthecellculturesystemenvironmentovera 

periodoftimebasedontheintrauterinedataandpreferablythreeormore 

environmentalparameters.  

13. Thecellculturesystemcontrollerofanyprecedingclaimwhereinthe 

cellculturesystemisconfiguredtocultureembryoniccells.  

14. Acellculturedevicecomprisingthecellculturesystemcontrollerof 

anyprecedingclaim.  

deviceforplacingintoauterustheintrauterinedeviceconfiguredtorecord 

the S data.  

16. Thecellculturedeviceofclaim14or15,whereinthecellculture 

devicefurthercomprisesauseraccessiblememorywithapluralityoftime

dependentprofilesstoredandisconfiguredtopre-setanenvironmental 

parameter.  

17. Thecellculturedeviceofclaim16,furthercomprisingauserinterface 

whichisconnectedtotheuser-accessiblememorytoselectatleastonetime

dependentprofile.  

18. Thecellculturedeviceofclaim17,whereintheuserinterfaceisused 

toprovidetheintrauterinedatatothecellculturesystemcontroller.  

15. Thecellculturedeviceofclaim14,furthercomprisinganintrauterine
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19. Thecellculturedeviceofanyoneofclaims14to18,whereinthe 

controlleriscoupledtoanenvironmentalelementofthecellculturesystem 

andtheenvironmentalelementisconfiguredtoadjustoneormoreofthe 

environmentalparametersofthecellculturesystemenvironment.  

20. Thecellculturedeviceofclaim19,whereintheenvironmentalelement 

includesaheatingelementandtheheatingelementisconfiguredtoadjustthe 

temperatureofthecellculturesystemenvironment.  

21. Thecellculturedeviceofclaim19or20,whereintheenvironmental 

elementincludesagassupplyandthegassupplyisconfiguredtoadjustthe 

gasflowofthecellculturesystemenvironment.  

22. Thecellculturedeviceofanyoneofclaims19to21,whereinthe 

environmentalelementincludesachemicalsupplychannelandthechemical 

supplychannelisconfiguredtoadjustoneormoreofthepHlevelnutrient 

levelandhormonelevelofthecellculturesystemenvironment.  

23. Thecellculturedeviceofanyoneofclaims14to22,further 

comprisingastoragedevicewhereintheintrauterinedataisstoredonthe 

storagedevice.  

24. Thecellculturedeviceofanyoneofclaims14to23,further 

25. Amethodofcontrollingtheenvironmentofacellculturesystemthe 

methodcomprising: 

receivingintrauterinedataand 

providingacellculturesystemcontrollertoadjustoneormoreenvironmental 

parametersofthecellculturesystembyusingtheintrauterinedata.  

26. Themethodofcontrollingtheenvironmentofacellculturesystemof 

claim25,whereintheintrauterinedatacomprisesmonitored S 

conditions.  

27. Themethodofcontrollingtheenvironmentofacellculturesystemof 

claim25or26,furthercomprisingadjustingtheoneormoreenvironmental 

parameterstoreplicatetheenvironmentofasinglepatient'suterus.  

comprisingareceiverforreceivingtheintrauterinedatawirelessly.
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28. Themethodofcontrollingtheenvironmentofacellculturesystemof 

anyoneofclaims25to27,furthercomprising: 

generatingatime-dependentfunctionbasedontheintrauterinedataand 

adjustingtheoneormoreenvironmentalparametersaccordingtothetime

dependentfunction.  

29. Themethodofcontrollingtheenvironmentofacellculturesystemof 

anyoneofclaims25to28whereinthecontrolleradjuststhetemperatureof 

thecellculturesystemenvironment.














	Abstract
	Description
	Claims
	Drawings

