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-(57)Abstract:Thedispensinggun(1),intendedfordeliverIngamaterialfromacartrIdge, 9 

compnsesaframe(2)havingahandle(21), 
U 

aninjectiongate(22)forconnectingacartridgepreferablyadentalcartridgesaidinjectiongate(22)beinglocatedatthedistalpartof 
eel)theframe(2),alever(3)comprisingatleasttwoteeth(31)andapiston(4)comprIsingatleasttwonotches(41),andischaracterized 
en eninthat:- thedispensinggun(1)comprIsesmeansfordirectlylockingthecartridgeontheinjectiongate( 2 2 )Land- thedispensinggun 
N (1)comprIsesmeansforpushingthepiston(4)insidethecartrIdgesothatthematerIalcontainedinthecartridgeisextrudedinasingle tnpistonstrokeLand- thedispensingun(1)i5configuredsothatthelever(3)comprIsesan U 

actuatingstateinwhichthefirstnotch(41) 
%Itt~% ofthepiston(4)andthefirsttooth(31)ofthelever(3)areengagedtogetherprIortoconnectingthecartrIdgesothatthelever(3)and 
eKIthehandle(21)formanangleofalmost90~ 
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ADISPENSINGGUNFORDELIVERINGAMATERIALFROMA 

CARTRIDGE 

FIELDOFINVENTION 

5 Thepresentinventionrelatestoadispensinggun(ordispenser)foracartridge.Especially, 

thedispensinggunoftheinventionisadvantageouslysuitablefordeliveringapasty 

materialcontainedinacartridge.Thepresentinventionalsoconcernstheuseofthe 

dispensingguninthemedicalfieldinparticularinthedentalfieldorintheorthopedic 

field.  

10 

BACKGROUNDOFINVENTION 

Cartridgessuitableforthemixinganddispensingofmaterialareparticularlyinteresting 

fordentalrestorationapplicationsinordertomixamulti-componentdentalrestoration 

materialanddispenseitonatoothofasubject.Adentalrestorationmaterialclassically 

15 comprisesapowdercomponentandaliquidcomponentwhicharemixedtoformadental 

cement.Especiallycartridgeshavebeendevelopedfordentalrestorationapplicationsin 

weighedandaccommodatedinisolatedchamberssoastopreventanyaccidentalmixing 

ofthetwocomponents.Insuchcartridgesthecomponentscanbereleasedfromthe 

20 isolatedchambersatadesiredtimeandmechanicallymixedwitheachothertoforma 

dentalcementthatisdispensedfromthecartridge.  

Fordispensingthematerialcontainedinthecartridgeadispensingdeviceisgenerally 

required.Especiallyinthedentalfield, severaldispensinggunshavebeendevelopedfor 

dispensingadentalmaterialcontainedinacartridge.  

25 ForexampleW095/00078disclosesadispensinggunhavingacartridgeholderfor 

receivingacartridge.InW095/00078,thereisnomeansforlockingthecartridgetothe 

dispensinggunsothatthedispensinggunofW095/00078cannotguaranteeasafely 

handlingwhenthepractitioneroperates.  

whichcertainamountsofapowdercomponentandofaliquidcomponentarepreviously
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Otherdispensingdevices suchasthatdisclosedinUS2018/0185117,requirethe 
S 

practitionertooperatetheleverofthedeviceseveraltimesfordelivenngthematerial 

containedinthecartridge.Thesedispensingdevicesarenotergonomicandoftenarenot 

abletodispensethewholeamountofthematerial.  

5 lItisthesedrawbacksthattheinventionisintendedmoreparticularlytoremedyby 

proposingadispensinggunfordispensingamaterialfromacartridgewhichiseasyto 

operatewhilemakingthedispensingofthematerialmoresecureinparticularbylimiting 

therisksoflossofapartofthematerial.Thedispensinggunalsoadvantageouslyallows 

theextrusionoftheentirematerialcontainedinsidethecartridgeinonesinglestrokeof 

10 thepistonofthedispensinggun.  

SUMMARY 

Forthispurposeasubjectoftheinventionisadispensinggunforacartridgecomprising 

aframehavingahandleaninjectiongateforconnectingacartridgepreferablysaid 

15 cartridgehavingabasesectionwithatleasttwooppositelockingwingssaidinjection 

gatebeinglocatedatthedistalpartoftheframealevercomprisingatleasttwoteethand 

apiston(alsocalledgunpiston)comprisingatleasttwonotcheswherein: 

injectiongate;and 

20 thedispensingguncomprisesmeansforpushingthegunpistoninsidethe 

cartridgesothatthematerialcontainedinthecartridgeisextrudedinasingle 

pistonstrokeand 

thedispensinggunisconfiguredsothatthelevercomprisesanactuatingstate 

inwhichthefirstnotchofthegunpistonandthefirsttoothoftheleverare 

25 engagedtogetherpriortoconnectingthecartridgesothattheleverandthe 

handleformananglerangingfrom80~to1200,preferablybeing90~.  

Inaconventionalmannerwithintheframeoftheinventiontheterms proximal"and 

"distal"refertoapositionofportionsofthedispensinggunwithreferencetoan 
S 

operator(e.g.adentist),i.e.thetermproximal"referstoapositionclosertotheoperator 

thedispensingguncomprisesmeansfordirectlylockingthecartridgeonthe
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ofthecartridgewhiletheterm"distal"referstoapositionthatismoredistantfromthe 

operator.  

Accordingtooneembodimentthedispensinggunisconfiguredsothattheleverfurther 

comprisesafinalstateinwhichtheleverisdepressedandthepistonofthedispensing 

5 gunisengagedinthecartridgesothatthematerialinitiallycontainedinthecartridgehas 

beenentirelyextruded.Inthiswaythematerialisdispensedwhilelimitingthematerial 

losses.  

Accordingtooneembodimentthedispensinggunisconfiguredsothattheleverfurther 

comprisesanintermediatestateinwhichtheleverismaintainedinapositionbetweenthe 

10 actuatingstateandthefinalstatesothatthedispensinggunisreadytouseforextruding 

thematerialcontainedinacartridgeconnectedtothegun.Preferablyintheintermediate 

statewhenthecartridgeconnectedtotheguncomprisesapistonthegunpistonis 

positionedclosetothepistonofthecartridge.Inthepresentinventionthetermclose 

to referstotherelativepositionoftwoelements(forexampletherelativepositionof 

15 thegunpistontothecartridgepiston)separatedeachotherofadistancelowerthan 

10mmpreferablylowerthan9,8,7,6,5,4,3,2or1mm.Accordingtooneembodiment, 

theterm"closetoreferstotherelativepositionoftwoelements(forexampletherelative 

positionofthegunpistontothecartridgepiston)indirectcontactwitheach 

20 Accordingtooneembodimenttheexpression"thedistalendofthegunpistoniscloseto 

theproximalendofthecartridgepistonmeansthatthesurfaceofthedistalendofthe 

gunpistonisincontactandcoversatleastpartiallyorentirelythesurfaceoftheproximal 

endofthecartridgepiston.Inthiswaythethrustforcetobeappliedbythepractitioner 

ontheleverinthefinalstateforextrudingthematerialfromthecartridgeisminimized.  

25 Advantageouslythehandlingofthedispensinggunforthepractitionerismore 

ergonomicandtheuseofthedispensingguniseasierthanwithexistingguns.  

Accordingtooneembodimenttheinjectiongateisconfiguredforlockingacartridge 

whichhasabasesectionwithtwooppositelockingwingspreferablytheinjectiongate 

comprisesmeansfordirectlylockingtheexternalsleeveofthecartridgeviaitstwo 

30 lockingwings.Inthiswaythisparticulararrangementensuresacorrectpositioningof 

other(that-is-tosaythedistancebetweenthegunpistonandthecartridgepistoniszero).



WO20221157333 PCT/EP2022/051393 

4 

thecartridgeonthedispensinggunandprovidesasafelyconnectionbetweenthecartridge 

andthedispensinggun.Consequentlywhenthesystemoftheinvention(dispensinggun 

withcartridge)isusedandwhenathrustforceisappliedfordeliveringthematerialthe 

cartridgeholdsinplace.  

5 Accordingtooneembodimentthegunpistoncomprisesarodconfiguredtobereceived 

intheinternalvolumeofthecartridgewhenlockedonthedistalpartoftheinjectiongate.  

Inthiswayduringtheextrusionofthematerialthegunpistonefficientlypushesthe 

materialintheoutletnozzleofthecartridgeandallthematerialcontainedinthecartridge 

isextruded.  

10 Accordingtooneembodimentthepivotoftheleverfromtheactuatingstatetothefinal 

statedisplacesthegunpistonofadistancecomprisedintherangefrom10mmto20mm 

preferablyfrom14mmto16mmmorepreferablyfrom15mmto18mm.Inthisway, 

thepivotoftheleverleadstothedisplacementofthepistonofthedispensinggunsothat, 

whenacartridgeisconnectedtothegunthegunpistonpushesthecartridgepistonand 

15 leadstotheextrusionoftheentirematerialcontainedinsaidcartridge.Inthepresent 

inventiontheterm S 

comprisedintherangemeansthattherangeterminalsareincluded.  

Accordingtooneembodimentwhentheleverisinanactuatingstatethedistalendof 

Accordingtooneembodimenttheframecomprisesoneormoreribspreferably 

20 comprisesonlyonerib.  

Accordingtooneembodimentthedispensingguncomprisesawasherpositionedbehind 

theframesrib.  

Accordingtooneembodimentwhentheleverisintheintermediatestatetheleveris 

maintainedinapositionbetweentheactuatingstateandthefinalstatebyaspringplunger.  

25 Accordingtooneembodimenttheinjectiongatecomprisesaproximalpartconfigured 

toconnectthedistalendoftheframeandadistalpartconfiguredtoconnectandlockthe 

twooppositelockingwingsofthebasesectionofthecartridge.  

thegunpistonislocatedattheproximalendoftheinjectiongate.
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Accordingtooneembodimenttheframeismadeofaninjected-moldedpolymerandthe 

injectiongateismadeofmetal.  

According to one embodiment, the dispensing gate is autoclavable and/or 

decontaminable.Inthiswaythedispensinggatemaybeeasilywashedafteruseandmay 

5 bereused.Inthepresentinventionthetermautoclavable"referstoanobjectthatmay 

besterilizedinanautoclave.Inthepresentinventiontheterm"decontaminable"refers 

toanobjectthatmaybesterilizedorwashedsothattodecreaseordeletethe 

micro-organismspresentonsaidobject.  

Anotherobjectoftheinventionreferstoasystemcomprisingthedispenserasdefined 

10 aboveandacartridgehavingabasesectionwithtwooppositelockingwings.According 

tooneembodimentthedispensinggunoftheinventionorthesystemoftheinventionis 

usefulinthedentalfieldorintheorthopedicfield;preferablyforboneordental 

restoration.  

Anothersubjectoftheinventionisamethodofdispensingamaterialbyasystem 

15 comprisingacartridgehavingabasesectionwithatleasttwooppositelocking 

wingsandadispensinggunaccordingtothepresentinventioninwhichthe 

injectiongatecomprisesadistalplatewithanaperturewhoseshapecorrespondsto 

which: 

20 inafirststepofinitiatingthedispensinggunundertheactionofathrustforce 

appliedonthelevertheleverispositionedinanactuatingstateinwhichthefirst 

notchofthepistonandthefirsttoothoftheleverareengagedtogetherpriorto 

connectingthecartridgesothattheleverandthehandleformanangleranging 

from80~to120~,preferablyofalmost900,andsothatthepistoninsidetheframe 

25 isatanon-zerodistancee~fromthedistalendoftheinjectiongatw 

inasecondstepoflockingonthedistalpartoftheinjectiongatethebasesection 

ofthecartridgecontainingthematerialtobedelivere& 

inathirdstepofmovingthepistonofthedispensingguninapositionreadyto 

beusedforextrusionofthematerialcontainedinthecartridge;and 

theshapeofthebasesectionofthecartridgesaidmethodcomprisingstepsin
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inafourthstepofdispensingthematerialcontainedinthecartridgeunderthe 

actionofathrustforceappliedontheleveruntiltheleverisdepressed(final 

state),thepistonisdisplacedinsidethecartridgesothattheentirematerialis 

extruded.  

5 Anothersubjectoftheinventionisamethodofdispensingamaterialcomprisedina 

cartridgebymeansofthedispensinggunasdescribedabovecomprisingthefollowing 

steps: 

afirststepofinitiatingthedispensinggunoftheinventionwhereinundertheaction 

ofathrustforceappliedonthelevertheleverispositionedinanactuatingstatein 

10 whichthefirstnotchofthegunpistonandthefirsttoothoftheleverareengaged 
S 

togetherpriortoconnectingthecartridgesothattheleverandthehandleforman 

anglerangingfrom8O~to12O~,preferablyofalmost9O~orof9O~; 

asecondstepoflockingonthedistalpartoftheinjectiongatethebasesectionofthe 

cartridgecontainingthematerialtobede1ivered~ 

15 athirdstepofmovingthepistonofthedispensingguninapositionreadytobeused 

forextrusionofthematerialcontainedinthecarthdge~and 

afourthstepofdispensingthematerialcontainedinthecartridgeundertheactionof 

athrustforceappliedontheleveruntiltheleverisdepressed(finalstate),thegun 

20 preferablyinonesinglestrokeofthegunpiston.  

DESCRIPTIONOFTHEDRAWINGS 

Featuresandadvantagesoftheinventionwillbecomeapparentfromthefollowing 
S 

descriptionofseveralembodimentsofadispensinggunaccordingtotheinventionthis 
S 

descriptionbeinggivenmerelybywayofexampleandwithreferencetotheappended 

25 drawingsinwhich: 

Figure1isanexplodedperspectiveviewofadispensinggunaccordingtoafirst 

embodimentoftheinventiow 

Figure2isalongitudinalsectionofthedispensinggunofthecartridgeofFigure1inan 

actuatingstateofthelever 

pistonbeingdisplacedinsidethecartridgesothattheentirematerialisextruded,



WO20221157333 PCT/EP2022/051393 

7 

Figure3isasideviewofthedispensinggunoftheinventionwhentheleverisinan 

intermediatestatecorrespondingtotheconfigurationinwhichthepistonofthedispensing 

gun is in contact with the piston of the cartridge, ready to extrude the 

material(Figure3A),andwhentheleverisinafinalstatecorrespondingtotheendof 

5 distributionofthematerial(Figure3B), 

Figure4isaperspectiveviewoftheinjectiongatecomprisingmeansforsafely 

connectingandlockthebasesectionofacartridgehavingtwolockingwings.  

Figure5isanexplodedperspectiveviewofacartridgesuitableforuseinadispensing 

gunaccordingtoafirstembodimentoftheinventionsuitableformixinganddispensing 

10 atwo-componentsystemmaterialcomprisingapowdercomponentandaliquid 

component 

Figure6isalongitudinalsectionofthecartridgeofFigure5,inaninitialstorage 

configurationofthecartridge~ 

Figure7isalongitudinalsectionsimilartoFigure6,inafirstactivatedconfigurationof 

15 thecartridge~ 

Figure8isalongitudinalsectionsimilartoFigure6,inasecondactivatedconfiguration 

Figure9isalongitudinalsectionsimilartoFigure6,inadispensingconfigurationofthe 

cartridgecorrespondingtotheendofdistributionofthematerialimplementedbythe 

20 dispensinggunoftheinvention.  

ILLUSTRATIVEEMBODIMENTSOFTHEINVENTION 

Dispensinggunoftheinvention 

Figure1showsanexplodedviewofadispensinggun1accordingtoafirstembodiment 

25 oftheinventionsuitablebothforlockingthebasesectionofacartridgeandthenfor 

dispensingamaterialcontainedinthecartridge.  

ofthecartridge.
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AsvisibleinFigure1, thedispensinggun1comprisesaframe2withahandle21andan 

injectiongate22locatedatthedistalendoftheframe2.Inthisfirstembodimentthe 

dispensinggun1includesalever3,apiston4,awasherS1aspring52,aretaining 

ring53,aspringplunger54andapivotpin23.  

5 AsseeninFigure1, theframe2hastheshapeofagunandhasahandle21allowingthe 

practitionertohandlethedispensinggunwithonehandeitherthelefthandortheright 

hand.InthefirstembodimentofthedispensingdevicepresentedinFigures1to3,the 

palmofthepractitionershandhastobeplacedonthehandle21andthefingersofthe 

practitionershandhavetobeplacedonthelever3.  

10 Thelever3isattachedtotheframe2thankstoapivotpin23allowingtoconnectthe 

lever3totheframe2whilekeepingtheabilityforthelever3tomoveina S 

movementabouttheaxisofthepivotpin23. Thepivotpinmaybesurroundedbya 

protectingsleeve24inordertoavoidfrictionbetweenthepivotpin23andthelever3, 

especiallywhenthepivotpin23andthelever3arebothinmetal.Preferablythe 

15 protectingsleeveismadefromplasticmaterialandhasashapeofopen-endedcylinder.  

Thelever3comprisesagrippartandahead.Theheadofthelever3comprisesoneor 
S 

moreteeth31. Accordingtooneembodimenttheheadofthelever3compnses1, 2,3, 

4,5,6or7teeth.Accordingtooneembodimenttheteethoftheheadofthelever3are 

20 piston4isarod.Accordingtooneembodimentthegunpiston4comprisesoneormore 

notches41. Accordingtooneembodimentthenumberofteeth31isthesameasthe 

numberofnotches41. Accordingtooneembodimentthegunpiston4isarodcomprising 

atleasttwonotchespreferablyfrom3to8notchesmorepreferably7notchessaid 

notchesbeinglocatedinthecentralpartofthegunpiston4.  

25 AspresentedinFigures2and3,whenusingthedispensinggunthelever3successively 

takes three distinct positions: an actuating state (Figure 2), an intermediate 

state(Figure3A)andafinalstate(Figure3B).  

The"actuatingstate,, S 

inthepresentinventionreferstothepositionofthelever3inwhich 

thefirstnotch(41)ofthegunpiston(4)andthefirsttooth(31)ofthelever(3)areengaged 

configuredforcooperatingwiththegunpiston4.Accordingtooneembodimentthegun
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togetherpriortoconnectingthecartridgesothatthelever(3)andthehandle(21)forman 

anglerangingfrom8O~to12O~,preferablyofalmost9O~.Accordingtooneembodiment, 

intheactuatingstatethelever(3)andthehandle(21)formanangleofabout800,810 

82~,83~,84~,85~,86~,87~,880,89~,900,91~,92~,930,940 950 96~,970,98~,990, 

5 1OO~,1011,1O2~,1O3~,1O4~,1O5~,1O6~,1O7~,lOSt1O9~,11O~,1111,112~,113~,114~, 

115~,116~,117~,118~119~or12O~.Accordingtooneembodimenttheterm"about" 

precedingafiguremeansplusorless10%ofthevalueofsaidfigurepreferablymoreor 

lessthan5%ofthisvaluemorepreferablymoreorlessthan1%ofthisvalue.Asseenin 

Figure2intheactuatingstatethedistalendofthegunpiston4islocatedattheproximal 

10 endoftheinjectiongate22.Accordingtooneembodimentintheactuatingstatethe 

distalendofthegunpiston4isnotinsidetheinnervolumeoftheinjectiongate22.  

Accordingtooneembodimentintheactuatingstatetherodofthegunpiston4isnot 

insidetheinnervolumeoftheinjectiongate.Accordingtooneembodimentinthe 

actuatingstatethecartridgeisnotconnectedretainedand/orlockedonthedispensing 

15 gun1. Accordingtooneembodimenttheactuatingstateenablestokeepthegunpiston4 

insidetheframe2,atanon-zerodistancee~fromthedistalendoftheinjectiongate22.  

Accordingtooneembodimentthedistancee~rangesfrom1mmto17mmpreferably 

rangesfrom7mmto17mmmorepreferablyfrom14mmto16mm.Accordingtoone 
S 

embodimentthedistancee~isof1mm,2mm,3mm,4mmSmm,6mm,7mmSmm, 

The"finalstate"inthepresentinventionreferstothepositionofthelever3inwhichthe 

lever3isfullydepressed.AsseeninFigure3B, inthefinalstatethelongitudinalaxisof 

thelever3isparalleltothelongitudinalaxisofthehandle21ofthedispensinggun.  

Accordingtooneembodimentinthefinalstatethepivotoftheleverfromtheactuating 

25 statetothefinalstateleadstothemaximumdisplacementofthegunpiston4insidethe 

dispensinggunand/orleadstothemaximumdisplacementofthepistonofthecartridge 

lockedonthedispensinggun.Accordingtooneembodimentinthefinalstatethepivot 

oftheleverfromtheactuatingstatetothefinalstatecausestheextrusionofthewhole 

materialcontainedinthecartridgepreferablyinonesinglestrokeofthegunpiston4 

30 insidethedispensinggunand/orinonesinglestrokeofthepistonofthecartridgelocked 

onthedispensinggun.  

20 9mmlOmmllmml2mml3mml4mmlSmm, 16mm,17mm.
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AsvisibleinFigure3Athe"intermediatestatereferstoapositionofthelever3between 

theactuatingstateandthefinalstateasdefinedabove.Accordingtooneembodimentin 

theintermediatestatethegunpiston4isengagedintheinjectiongate22andthedistal 

endofthegunpiston4islocatedoutofthedistalendoftheinjectiongate22.According 

5 tooneembodimentintheintermediatestatethecartridgeislockedonthedistalendof 

theinjectiongateandthedistalendofthegunpiston4islocatedclosetothepistonof 

thecartridgepreferablyisincontactwithitsothatthesystemisreadytoextrudethe 

materialwithoutextrudingthematerial.  

AspresentedinFigure4,theinjectiongate22comprisesadistalplate221withan 

10 aperture222.Theshapeoftheaperture222correspondstotheshapeofthebasesection 

ofthecartridge.Inthiswaythecartridgecanbeengagedintheinjectiongate22ofthe 

dispensinggun.Accordingtooneembodimenttheshapeoftheaperture222corresponds 

totheshapeofthebasesectionofacartridgehavingtwooppositelockingwings.  

Theinjectiongate22alsocomprisesmeansforlockingthecartridgeuponreceivedinside 

15 theinjectiongate22.Accordingtooneembodimentmeansforlockingthecartridgeto 

thedispensinggun1(andtotheinjectiongate22)compriseorconsistofatleastonehole 

onatleastonesidewallofthedistalplate221oftheinjectiongate22.Accordingtoone 

embodimentmeansforlockingthecartridgetothedispensinggunI(andtotheinjection 

20 plate221oftheinjectiongate22.Inthiswaywhenthecartridgeispushedinsidethe 

injectiongatethroughtheapertureonthedistalplate221thenrotatingthecartridgea 

quarterturnaboutthelongitudinalaxisofthecartridgeleadstodisplacethelockingwings 

ofthecartridgeinsidethetwoholesoftheverticalsidewallsoftheinjectiongate22and 

leadstosafelylockthecartridgeonthedispensinggunI. Accordingtooneembodiment, 

25 thesidewallsoftheinjectiongate22haveathicknesshigherthanthethicknessofthe 

basesectionand/orofthelockingwingsofthecartridge.  

Cartridge 

Thepresentinventionalsoreferstoasystemcomprisingthedispensinggun1ofthe 

inventionandacartridge6.Inthepresentinventionthecartridgemaybeanycartridge 

gate22)compriseorconsistofonehole223oneachverticalsidewallofthedistal
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suitablewiththedispensinggun1oftheinvention.Especiallythecartridgemaycontain 

anysuitablematerialabletobedeliveredwiththedispensinggun1oftheinvention 

preferablythematerialisamedicalcompositionsuchasforexampleabonefilling 

materialoradentalmaterial.Accordingtooneembodimentthecartridgemaybea 

5 medicalcartridgesuchasadentalcartridge.Accordingtooneembodimentthecartridge 

describedinW02021/013752isparticularlysuitabletobeusedwiththedispensinggun 

1oftheinvention.Accordingtooneembodimentthecartridgecomprisesabasesection 

withatleastoneprotrusionachambercontainingthematerialtobedispensedapiston 

andadispensingnozzle.Accordingtooneembodimentthecartridgecomprisesabase 

10 sectionwithmeanstobelockedinthedispensinggun1oftheinventionpreferablyon 

theinjectiongate22ofthedispensinggunI. Accordingtooneembodimentmeansof 

thecartridgetobelockedinthedispensinggun1compriseorconsistofatleasttwowings 

locatedonthebasesectionofthecartridgepreferablytwooppositelockingwings.  

Figure5showsanexplodedviewofacartridge6suitablebothforthemixingandthe 

15 dispensingofatwo-componentdentalrestorationmaterialcomprisingapowder 

componentandaliquidcomponentandsuitableforusewiththeapparatusaccordingto 

theinvention.AsvisibleinFigure5,thecartridge6comprisessuccessivetubular 

memberswithcircularcrosssectionswhichareconfiguredtobeinsertedoneinsidethe 

20 tubularmembersofthecartridge6includegoingfromtheoutemiostelementtothe 

innermostelementanexternalsleeve7abarrel8,aliquidreceptacle9andaplunger10.  

Thesleeve7comprisesabody71includingaproximalopenend711andadistalend712 

definedbyadistalwall72ofthesleeve.Thedistalwall72isprovidedwithadispensing 

hole73,fromwhichextendsatubulardispensingnozzle70formedinonepiecewiththe 

25 body71ofthesleeve.Thethicknesstvooftheperipheralwall70aofthedispensing 

nozzle70decreasesfromthedispensinghole73towardafreeend7Gbofthedispensing 

nozzle.Thankstothisspecificgeometrycombinedtotheconstitutivematerialofthe 

dispensingnozzle70,whichisapolymerpreferablyatransparentpolymersuchasa 

transparentamorphouscopolyesterinthisexample thedispensingnozzle70is 

30 deforunablewhilebeingcapableofretainingaconstantinternaldiameterevenwhenitis 

otherwhilebeingalignedalongtheirlongitudinalaxisX-X'. Inthisembodimentthe
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bent.Inthiswaythedispensingnozzle70issteerablewhilehavingaconstantdiameter 

forthedispensingofmaterial.  

Thedistalwall72ofthesleeve7 S 

comprisesaninternalpiercingelement79inthe 

alignmentofthedispensinghole73,whichisintendedtobreakabreakabledistalwall89 

5 ofthebarrel8.Thepiercingelement79isatubularelementprojectinginternallyfrom 

thedistalwall72ofthesleevesoastobeinfluidcommunicationwiththedispensing 

hole73. Thankstothisarrangementoncethedistalwall89ofthebarrel8hasbeen 

brokenthetubularpiercingelement79formsaprivilegedpassagewayguidingthe 

materialcontainedinthebarrel8directlytothedispensinghole73,whichlimitsthe 

10 lossesofmaterialintheinterspacebetweenthebarrel8andthesleeve7.  

Theinnerdiameterdwofthepiercingelement79isslightlyhigherthanthediameterdm 

ofthedispensinghole73. Inthiswaytheopeningcreatedinthedistalwall89ofthe 

barrel8undertheactionofthepiercingelement79hasasizesuitabletoensureaproper 

flowofthematerialtobedispensed.Aroundthepiercingelement79,thesleeve7 

15 comprisesanannular(orring-shaped)cavity74whosebottomisfoanedbytheinner 

surfaceofthedistalwall72,whilethecentralwalloftheringisformedbytheperipheral 

wallofthetubularpiercingelement79andtheexternalwalloftheringisformedbya 

beveledinnersurfacecomplementarytoacorrespondingbeveledoutersurface88ofthe 

20 attheinterfacebetweenthesleeve7andthebarrelSadjacenttothepiercingelement79 

andthedispensinghole73,soastolimitthepassageofmaterialintheinterspacebetween 

thebarrel8andthesleeve7.  

AsvisibleinFigures5and6,thebarrel8ofthecartridge6 S 

compnsesaproximalopen 

end81andadistalend82definedbythebreakabledistalwall89.Thebarrel8delimits 

25 achamber85configuredtoreceivethepowdercomponentofthetwo-componentdental 

restorationmaterial.Theconstitutivematerialofthebarrel8isselectedtohaveaWater 

VaporTransferRate(WVTR)at23 0 Cand85%RHforafilmthicknessof100kinof 

lessthan0.5g/(m 2 -day),soastomaintainaconstanthumiditylevelinthechamber85 

suitabletoprotectthemoisturesensitivepowdercomponent.Inparticularinthis 

30 examplethebarrel8ismadeofacyclicolefincopolymer(COC)havingaWVTRat 

barrel8.Thecomplementarybeveledsurfacesaredesignedtoprovideanefficientsealing
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230 Cand85%RHforafilmthicknessof100kinoftheorderof0.4gI(m 2 -day).  

AccordingtoanotherembodimenttheconstitutivematerialofthebarrelSisselectedto 

haveaWaterVaporTransferRate(WVTR)at23 0Cand85%RHforafilmthicknessof 

100kmofhigherthan0.5gI(m 2 -day).  

5 Thedistalwall89ofthebarrelScomprisesacentralbreakableportionsurroundedbya 

sealingportionconfiguredtocooperatewiththeinnersurfaceofthedistalwall72ofthe 

sleeve.Advantageouslytheratioofthesurfaceareaofthebreakableportiontothe 

surfaceareaofthesealingportionissuchthatafteropeningthefinsoftheopen 

breakableportionleavethedispensinghole73ofthesleevecompletelyclearedwhilethe 

10 bearingsurfaceofthesealingportionisasufficientlythinringto S thecontactarea.  

Inthiswaythesealiseasiertoachievewiththedistalwall72ofthesleeveandthe 
S 

contactpressureismaximizedtoensuresealingduringthedispensingofthematerial.  

Thisarrangementensuresaproperflowofthematerialtobedispensedwhilelimitingthe 

materiallosses.  

15 Thediametersofthebreakableportionandthepiercingelement79arealsoadjustedto 

maximizethebreakageefficiencyofthepiercingelement79.Forexampleinthe 

illustratedexamplethediameterdwofthepiercingelement79isoftheorderofhalfthe 

diameterdofthebreakableportion.Thebreakableportion S 

comprisessixweakenedlines 

20 Eachweakenedlinehasathicknesstlowerthanthethicknesstg 9 oftherestofthedistal 

wall89.Thecentralportionofthestarmakesitpossibletohaveastressconcentrationso 

thatthebreakingstartsinthecenterofthestar.  

Thisarrangementoftheweakenedlinesisconfiguredtoguideadeformationofthedistal 

wall89ofthebarrelwhenitissubmittedtotheactionofthepiercingelement79,ina 

25 corollashapeorientedawayfromthedispensingnozzle70.Inpracticetheruptureofthe 

distalwall89isobtainedthroughadisplacementofthebarrel8inthesleeve7alongthe 

longitudinalaxisX-X'betweenafirstpositionvisibleinFigure6inwhichthedistal 

wall89ofthebarrelisatadistanceelfromthedistalwall72ofthesleeveandasecond 

position,(visibleinFigure9),inwhichthesealingportionofthedistalwall89ofthe 

30 barrelisincontactwiththeinnersurfaceofthedistalwall72ofthesleeveandthe 

distributedradiallyinastarshapestartingfromacentralportionofthedistalwall89.
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complementarybeveledsurfaces83fl41cooperatethusprovidingasealingbetweenthe 

sleeve7andthebarrel8.AsseeninFigures7and8,thedistanceelbetweenthedistal 

wall89ofthebarrelandthedistalwall72ofthesleeveishigherthan0inordertoavoid 

anyunintentionaldispensingofthematerialcontainedinthecartridgewhentheleverof 

5 thedispensinggunisinanactuatingstateand/orisinanintermediatestateasdefined 

above.Accordingtooneembodimentthedistanceelbetweenthedistalwall89ofthe 

barrelandthedistalwall72ofthesleeverangesfrom1mmto5mmpreferablyfrom2 

mmto4mmmorepreferablyisabout3mm.  

ThebarrelSalsocomprisestwodiametricallyopposedtabs88nearitsproximalend81.  

10 Eachtab88isconfiguredtobereceivedinacorrespondinghousing778definedbya 

lockingwing77ofthesleeve7arrangedneartheproximalend711soastolockthe 

barrel8inthefirstpositionwithrespecttothesleeve7.Thislockedconfigurationofthe 

cartridge6ensuresthatthedistalwall89ofthebarrel8remainsatthedistanceelfrom 

thedistalwall72ofthesleevesothatthecartridge6canbemanipulatedwithoutany 

15 riskofthedistalwall89beingpiercedbythepiercingelement79,whichmakesitpossible 

toimplementamixingsteppriortothedispensingstep.  

InadditionthebarrelScomprisesanouterradialcollar86configuredtocooperatewith 

innerradialrecesses756formedbysixclippingmembers75distributedcircumferentially 

20 theinnerradialrecesses756makesitpossibletokeepthebarrelSinthefirstposition 

withrespecttothesleeve7evenwhenthetabs88aredisengagedfromthehousings778, 

thusallowingthecartridge6tobesecuredinastorageconfigurationevenwhenthe 

lockingsystem88/778isnotactive.  

AscanbeseenparticularlyinFigure8,thebody71ofthesleeve7alsocomprisestwo 

25 diametricallyopposedlongitudinalgrooves78nearitsproximalend711, whichare 

configuredtoguidethedisplacementofthetabs88ofthebarrel8whenthebarrelis 

movedfromthefirstpositiontothesecondposition.Thelongitudinalgrooves78ensure 

aguidingofthebarrel8neartheproximalend711, initsmovementtowardsthepiercing 

element79,whileanotherguidingisensurednearthedistalend712bysixguidingribs 

30 76distributedcircumferentiallyinsidethebody71ofthesleeve.Theguidingmeans76 

insidethebody71ofthesleeve7.Thecooperationbetweentheouterradialcollar86and
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and78improvethestabilityofthedisplacementofthebarrelStoreachthedispensing 

configurationofthecartridge6.  

Thechamber85ofthebarrel8issealedbymeansofapistonformedbythecombination 

oftheliquidreceptacle9andtheplunger10.Inthisillustrativeexamplethereceptacle9 

5 ismadeoflow-densitypolyethylene(LDPE)andtheplunger10ismadeofacrylonitrile 

butadienestyrene(ABS). Thereceptacle9comprisesaproximalopenend91andadistal 

end92definedbyanopenabledistalwall97.Thereceptacle9delimitsachamber95 

configuredtoreceivetheliquidcomponentofthetwo-componentdentalrestoration 

material.Thedistalwall97ofthereceptacle9comprisesadetachableportion98attached 

10 totherestofthedistalwallbyanannularconnectingpart99.Theannularconnecting 

part99comprisesasolidportionextendingoveranangleaoftheorderof6O~,anda 

weakenedportionhavingathicknesstlessthanthethicknesstofthesolidportionsoas 

toformahinge.Thisarrangementmakesitpossibletoopenthedistalwall97ofthe 

receptacle9byrupturingonlytheweakenedportionsothatthedetachableportion98 

15 flipsoutofthereceptacle9whileremainingconnectedtothedistalwall97ofthe 

receptacle9throughthehingefomiiedbythesolidportion.  

Thereceptacle9isconfiguredtomoveinsealingengagementinthechamber85ofthe 

barrel8.Tothisendthereceptacle9isprovidedexternallywithaperipheralsealing 

20 thechamber95ofthereceptacle9,towardtheinterspacebetweenthebarrel8andthe 

receptacle9,whenthedistalwall97ofthereceptacleisopenandthereceptacle9is 

movedtowardsthedistalwall89ofthebarrel.  

Inpracticetheopeningofthedistalwall97ofthereceptacle9isobtainedthankstoa 

rod109extendingdistallyfromthedistalwall102oftheplunger10.Morepreciselythe 

25 chamber95ofthereceptacle9issealedbymeansoftheplunger10,whichismovablein 

thechamber95andwhosedistalrod109isconfiguredtoapplyapressureonthe 

detachableportion98ofthedistalwall97ofthereceptacle.Beforetheopeningofthe 

distalwall97,thepowdercomponentishermeticallyreceivedinthechamber85ofthe 

barrel8andtheliquidcomponentishermeticallyreceivedinthechamber95ofthe 

30 receptacle9.Thetwocomponentscanthenbeeasilymixedtogetheratadesiredtimeso 

rib93configuredtopreventthepassageoftheliquidcomponentinitiallycontainedin
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astoformthematerialtobedispensedbyopeningtheopenabledistalwall97ofthe 

receptaclethroughapplicationofapressureonthedetachableportion98withthedistal 

rod109oftheplungerandapplyingavibrationtothecartridge6inthisactivated 

configurationeithermanuallyorbymeansofavibrationmixer.  

5 Thereceptacle9comprisestwoinnerperipheralgrooves96,96'configuredtocooperate 

withtwocorrespondingouterperipheralribs106,106'oftheplunger10tokeepthe 

plunger10atadistancee2fromtheopenabledistalwall97ofthereceptacle9inastorage 

configurationofthecartridge6.Thecooperationbetweentheinnerperipheralgrooves96, 

46'andtheouterperipheralribs96,96'isreleasableundertheeffectofathrustforceFo 

10 appliedontheproximalend101oftheplunger10,e.g.bymeansofanactivationmachine 

sothattoreachtheactivatedconfigurationinFigure7.Thecooperatingradialfeatures96, 

106and96'106'betweenthereceptacle9andtheplunger10makeitpossibletosecure 

thecartridge6inthestorageconfigurationwherethepowdercomponentandtheliquid 

componentareseparatedthefirstonebeingreceivedinthechamber85ofthebarrel 

15 whilethesecondoneisreceivedinthechamber95ofthereceptaclewithoutriskof 

accidentalmixingofthetwocomponents.  

Thebarrel8alsocomprisesaninnerperipheralgroove84nearitsproximalend81,which 

isconfiguredtocooperatewithanouterperipheralrib94ofthereceptacle9tokeepthe 

20 thepistonformedbythecombinationofthereceptacle9andtheplunger10ismoved 

towardsthedistalwall89ofthebarrelforthedispensingofthematerial.Thecooperating 

radialfeatures84,94betweenthebarrel8andthereceptacle9makeitpossibletohavea 

two-steptransitionofthecartridge6towardsthedispensingconfigurationobtained 

throughtheapplicationofathrustforceFiontheproximalend101oftheplunger10, 

25 e.g.bymeansofthedispensinggunoftheinvention.  

Method 

Thepresentinventionalsoconcernsamethodofdispensingamaterialcontainedina 

cartridgeasdefinedabovebymeansofthedispensinggun1accordingtotheinvention 

asdefinedaboveandcomprisesstepsasdescribedbelow.  

distalwall97ofthereceptacle9atadistancefromthedistalwall89ofthebarrel8before
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Initiallythedispensinggun1isintheactuatingstateasshowninFigure2,iIIwhichthe 

lever3cooperateswiththegunpiston4sothatthegunpiston4iskeptinsidetheframe2, 

atadistancee~fromthedistalendoftheinjectiongate22.Inthisactuatingconfiguration 

thecartridgeisnotyetconnectedtothedispensinggun1.  

5 Thenthebasesectionofthecartridgeispushedinsidetheaperture222oftheinjection 

gate22.Theaperture222andthebasesectionofthecartridgemusthavethesameshape 

inordertofittogetherandenablethecartridgetobereceivedintheinnervolumeofthe 

injectiongate.Afterthattheexternalsleeveofthecartridgeisturnedaquarterturnalong 

thelongitudinalaxisofthecartridgeinordertolockeachlockingwing77intheholeof 

10 eachverticalsidewallsofthedistalplate221oftheinjectiongate22.Inthiswaywhen 

thedispensinggunisusedwiththecartridgethelockingwings77areretainedbythe 

frameoftheinjectiongate22ensuringasafelyhandlingforthepractitioner.  

AfterlockingthecartridgeonthedispensinggunI, athrustforceFisappliedonthe 

lever3inordertopivotthelever3fromtheactuatingstatetotheintermediatestateas 

15 definedabove.Inthismannerthecooperationbetweenthelever3andthegunpiston4 

leadstothedisplacementofthegunpiston4sothatthedistalendofthegunpiston4is 

engagedintheinnervolumeoftheinjectiongate22onwhichislockedthecartridgeand 

sothatthedistalendofthegunpiston4isclosetothepistonofthecartridgereadyto 

20 intermediatestateofthelever3isachievedthankstotheactionofthespringplunger54.  

Duringthisintermediatestepthebarrel8isdisplacedrelativetothesleeve7fromthe 

firstpositiontothesecondpositionuntilthedistalwall89ofthebarrelisincontactwith 

thedistalwall72ofthesleeveandbrokenbythepiercingelement79.Inthisstepthe 

radialfeatures84,94betweenthebarrel8andthereceptacle9aremutuallyengagedso 

25 thatthebarrel8,thereceptacle9andtheplunger10moveintegrallywithoneanother.  

FinallyundertheactionofathrustforceFonthelever3,thegunpiston4advances 

insidethecartridgesothatthedistalendofthegunpiston4pushesthepistonofthe 

cartridgeformedbythecombinationofthereceptacle9andtheplunger10whichis 

displacedrelativetothebarrel8,theradialfeatures84,94betweenthebarrel8andthe 

30 receptacle9beingmutuallydisengagedinthisstep.Inthiswaythematerialtobe 

extrudethematerialofthecartridgebutwithoutimplementingextrusion.The
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dispensedispushedasfaraspossibletowardsthedispensingnozzleofthecartridgethus 

limitingthelossesofmaterial.  

AdvantageouslythethrustforceFtobeappliedbythepractitioneronthelever3isslight 

anddoesnotrequiretheuseofthetwohands.Advantageouslythemovementofthe 

5 fingersofthepractitionertomovesthelever3forextrudingthematerialwiththe 

dispensinggun(i.e.formovingthelever3fromtheintermediatestatetothefinalstate) 

isofreducedamplitude.Thusthedispensinggunismoreergonomicandeasiertouse 

thanconventionaldispensingdevices.  

Theinventionisnotlimitedtotheexamplesdescribedandshown.Inparticularother 

10 materialsandshapesthanthosedescribedabovecanbeconsideredfortheconstitutive 

membersofacartridgetobeusedwithadispensinggunaccordingtotheinvention.
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CLAIMS 

1. Adispensinggun(1)foracartridgecomprisingaframe(2)havinga 

handle(21),aninjectiongate(22)forconnectingacartridgepreferablysaid 

5 cartridgehavingabasesectionwithatleasttwooppositelockingwingssaid 

injectiongate(22)beinglocatedatthedistalpartoftheframe(2),alever(3) 

comprisingatleasttwoteeth(31)andapiston(4)comprisingatleasttwo 

notches(41), S 

thedispensinggun(1)comprisesmeansfordirectlylockingthecartridgeon 

10 theinjectiongate(22);and 

thedispensinggun(1)comprisesmeansforpushingthepiston(4)insidethe 

cartridgesothatthematerialcontainedinthecartridgeisextrudedinasingle 

pistonstrokeand 

thedispensinggun(1)isconfiguredsothatthelever(3)comprisesanactuating 

15 stateinwhichthefirstnotch(41)ofthepiston(4)andthefirsttooth(31)ofthe 

lever(3)areengagedtogetherpriortoconnectingthecartridgesothatthe 

lever(3)andthehandle(21)formananglerangingfrom80~to120~ 

preferablybeing900.  

20 comprisesafinalstateinwhichthelever(3)isdepressedandthepiston(4)ofthe 

dispensinggunisengagedinthecartridgesothatthematerialinitiallycontainedin 

thecartridgehasbeenentirelyextruded.  

3. Thedispensinggunaccordingtoclaim1andclaim2configuredsothatthe 

lever(3)furthercomprisesanintermediatestateinwhichthelever(3)ismaintained 

25 inapositionbetweentheactuatingstateandafinalstateforcontactingthe 

piston(4)closetothepistonofthecartridgesothatthedispensinggunisreadyto 

useforextrudingthematerialcontainedinthecartridge.  

4. Thedispensingdeviceaccordingtoanyoneofclaims1to3,whereintheinjection 

gate(22)isconfiguredforlockingacartridgewhichhasabasesectionwithtwo 

30 oppositelockingwingspreferablytheinjectiongate(22)comprisemeansfor 

2. Thedispensinggunaccordingtoclaim1,configuredsothatthelever(3)further
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directlylockingtheexternalsleeve(7)ofthecartridge(6)viaitstwolocking 

wings(77).  

5. Thedispensinggunaccordingtoanyoneofclaims1to4,whereinthepiston(4) 

comprisesarodconfiguredtobereceivedintheinternalvolumeofthecartridge 

5 whenlockedonthedistalpartoftheinjectiongate(22).  

6. Thedispensinggunaccordingtoanyoneofclaims1to5,whereinthepivotofthe 

lever(3)fromtheactuatingstatetothefinalstatedisplacesthepiston(4)inthe 

rangefrom10mmto20mmpreferablyfrom14mmto16marmorepreferably 

from15mmto18mm.  

10 7. Thedispensinggunaccordingtoanyoneofclaims1to6,whereinwhenthe 

lever(3)isinanactuatingstatethedistalendoftheinternalpiston(4)islocatedat 

theproximalendoftheinjectiongate(22).  

8. Thedispensinggunaccordingtoanyoneofclaims1to7,whereintheframe(2) 

comprisesoneormoreribspreferablycomprisesonerib.  

15 9. Thedispensinggunaccordingtoclaim8,whereinthedispensingguncomprisesa 

10. Thedispensinggunaccordingtoanyoneofclaims3to9,whereinwhenthe 

lever(3)isintheintermediatestatethelever(3)ismaintainedinapositionbetween 

theactuatingstateandafinalstatebyaspringplunger.  

20 11. Thedispensinggunaccordingtoclaim4,whereintheinjectiongate(22)comprises 

aproximalpartconfiguredtoconnectthedistalendoftheframe(2)andadistal 

partconfiguredtoconnectandlockthetwooppositelockingwingsofthebase 

sectionofthecartridge.  

12. Thedispensinggunaccordingtoanyoneofclaims1to11,whereintheframe(2) 

25 ismadeofaninjected-moldedpolymerandtheinjectiongate(22)ismadeofmetal.  

washerpositionedbehindtheframesrib.
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13. Thedispensinggunaccordingtoanyoneofclaims1to12,whereinthedispensing 

gunisautoclavableand/ordecontaminable.  

14. Asystemcomprisingthedispensinggun(1)accordingtoanyoneofclaims1to13 

andacartridge(6)havingabasesectionwithtwooppositelockingwings(77).  

5 15. Amethodofdispensingamaterialbythesystemaccordingtoclaim14comprising 

acartridge(6)havingabasesectionwithatleasttwooppositelockingwings(77) 

andadispensinggun(1)accordingtoanyoneofclaims1to13inwhichthe 

injectiongate(22)comprisesadistalplate(221)withanaperture(222)whoseshape 

correspondstotheshapeofthebasesectionofthecartridge(6), saidmethod 

10 comprisingstepsin 9 

inafirststepofinitiatingthedispensinggun(1),undertheactionofathrust 

forceappliedonthelever(3),theleverispositionedinanactuatingstatein 

whichthefirstnotch(41)ofthepiston(4)andthefirsttooth(31)ofthelever(3) 

areengagedtogetherpriortoconnectingthecartridge(6)sothatthelever(3) 

15 andthehandle(21)formananglerangingfromS0~to120~,preferablyofalmost 

90~andsothatthepiston(4)insidetheframe(2)isatanon-zerodistancee~ 

fromthedistalendoftheinjectiongate(22); 

inasecondstepoflockingonthedistalpartoftheinjectiongate(22),thebase 

20 inathirdstepofmovingthepiston(4)ofthedispensinggun(1)inaposition 

readytobeusedforextrusionofthematerialcontainedinthecartridge(6);and 

inafourthstepofdispensingthematerialcontainedinthecartridge(6)under 

theactionofathrustforceappliedonthelever(3)untiltheleverisdepressed 
S 

(finalstate),thepiston(4)isdisplacedinsidethecartridgesothattheentire 

25 materialisextruded.  

sectionofthecartridgecontainingthematerialtobedelivered;
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