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4~ (57)Abstract:Alaserdevicecanprovideapromptpreciseandstablelasertherapyinthatitcan:(i)minimizepost-treatmentadverse 
Nreactionssuchashyperpigmentationerythemaetc 1 ,byusingacoolingdevicetoinducevasoconstrictionandperformlasertreatment 
~oftheskinlesionareasundervasoconstrictiontominimizeoccurrenceofinflammationfromirradiationoflaseronnormaltissuesand 

capillaryloopswhenusinglasertotreatpigmentarydisordersofthe , (ii)minimizeadversereactionsassociatedwithlasertreat
'1* mentsbypromptlyandpreciselycompletinglasertreatmentspecificallytargetingthelesionareabycapturingandanalyzingtheimages 
%Itt~% oftheskinlesionareaunderthearea-specificvasoconstrictionperformedbyusingthecoolingdevice;(iii)preventorsignificantly 
('~K~delayoccurrenceoffoggingontothelighttransmittingmemberbyusingacoolingmethod;(iv)ensurethecompletecontactbetween 
Cl 

theskincontactsurfaceofthelighttransmittingmemberandtheskinlesionbyusinga , (v)targetthelaserbeamusingascanner" 
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LASERDEVICEFORLASERTREATMENTOFSKINLESIONS 

UNDERDERMALVASOCONSTRICTION 

CLAIMOFPRIORITY 

ThisapplicationclaimsthebenefitofpriorKoreanPatentApplicationNo.10-2020

5 0189833filedonDecember31,2020whichisincorporatedhereinbyreferenceinits 

4 

entirety.  

TECHNICALFIELD 

Thisinventionrelatestodevicesandmethodsfordermatologicallasertreatment.  

10 

BACKGROUND 

Lasertreatmenthasbeenwidelyusedindermatologytotreatvariousvascularand 

pigmentedskinlesionstattoosandbenignskintumors.Ofthesetheskinlesionsmost 

4 

frequentlytreatedbythelasersarepigmentedskinlesionssuchasseborrheickeratosis, 

15 melasmaephelissolarlentigomelanocyticnevusanddermalmelanocytosis.  

intheskin.Melaninisbiosynthesizedinthedendriticcellscalledmelanocytethatexistin 

thestratumbasaleoftheskin.Iftheamountofmelaninisexcessiveorifitexistsinthe 

locationwheremelanindoesnotexistunderanormalconditionsuchaconditioncanbe 

20 diagnosedasapigmentaiyskinlesion.Attimessuchapigmentaryskinlesioncanpropagate 

4 

orshrinktheepidermisorpathologicallyaltersomeelementsoftheskinsuchasvariousskin 

4 

appendageofdermis.  

Generallyanexcessivegenerationoftheamountofmelaninintheskiniscausedby 

exposureoftheskintotheUVradiationorinflammationoftheskin.Whenmelaninis 

25 generatedexcessivelyorwhenalready-generatedmelaninmovestothekeratinocytesbya 

1 

Apigmentedskinlesioniscausedbyanexcessiveincreaseintheamountofmelanin
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stimulusitcancreatevariouspigmentatylesionsoraggravatethepreexistingpigmentaiy 

lesions.  

Post-inflammatoryhyperpigmentation(PJH)isareactionofepidermalmelanocytes 

andavarietyofdermalcellstoastimulusontheskin.Itoccursasaresultofabnormal 

5 distributionoftheexistingmelaninorincreaseofmelanininthewoundedarea.Intheend, 

excessmelanincausesexcessivehyperpigmentationtooccurintheareaofinflammation.The 

durationofhyperpigmentationcanbeaffectedbylocalorsystemicfactorsandinsome 

casesitcanlastforanextendedperiodoftime fromseveralmonthstoseveralyears.  

SUMMARY 

10 Alaserdevicefortreatingaskinlesioncancomprise:(i)alasersource(ii)alight 

transmittingmemberwhichincludesatopsurfacethatformsalasertransmissionsurfaceand 

abottomsurfacethatformsaskincontactingsurfaceallowingatreatmentlaserbeamfrom 

thelasersourcetotransmitfromthelasertransmissionsurfacetotheskincontactingsurface 

(iii)acoolingunitthatcausestheskincontactingsurfaceofthelighttransmittingmemberto 

15 cooltherebyallowingvasoconstrictionofatreatmentsitetooccurbycoolingthetreatment 

sitewiththeskincontacting , (iv)acontrolunitthatcontrolsthecoolingunitand 

vasoconstrictionbycontrollingthelasersourceand(v)aheaterattachedtothelight 

transmittingmemberwherethecontrolunitcontrolstheheatertopreventordelayfogging 

20 onthelighttransmittingmember.  

Incertainembodimentsthelaserdevicecanfurtherincludeacamerathatobtainsan 

imageofthetreatmentsitethatcomesintocontactwiththeskincontactingsurface.  

Incertainembodimentssaidlighttransmittingmembercancompriseafirstlight 

transmittingportionwithitstopsurfaceformingsaidlasertransmissionsuffaceandasecond 

25 lighttransmittingportionlocatedatthebottomofsaidfirstlighttransmittingportionwithits 

2 

enablesthetreatmentlaserbeamtobeirradiatedontheskinlesioninthetreatmentsiteunder
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bottomsurfaceformingsaidskincontactsurfacewheresaidsecondlighttransmitting 

portionhavingaskincontactsurfaceisconstructedtohaveamaterialwithhigherthermal 

conductivitythansaidfirstlighttransmittingportion.  

Incertainembodimentssaidcoolingunitcancompriseathermoelectricelementand 

5 aconductivememberwithsaidthermoelectricelementattachedtoonesideandtheotherside 

thereofattachedtosaidsecondlighttransmittingportionthuscoolingsaidsecondlight 

transmittingportionbyconductingheatwithsaidthermoelectricelement.  

Incertainembodimentssaidlighttransmittingmembercancomprise:i)afirstlight 

transmittingportionformingsaidtransmissionsurfacewithitstop , ii)asecondlight 

10 transmittingportionlocatedatthebottomofsaidfirstlighttransmittingportiontoformsaid 

skincontactingsurfaceandiii)abeamsplitterlocatedbetweensaidfirstlighttransmitting 

portionandsaidsecondlighttransmittingportiontotransmitsaidlaserbeamandreflectsthe 

lightreflectedfromsaidskincontactingsurfacetooneside;andfurthercompriseacamera 

thatobtainstheimageofthetreatmentsitethatcomesintocontactwithsaidskincontacting 

15 surfacefromthelightreflectedfromsaidbeamsplitter.  

Incertainembodimentsalightadjustmentunitcanadjustthetargetpositionofthe 

specifythelocationoftheskinlesionbyanalyzingtheimageobtainedbysaidcameras 

controlsaidlightadjustmentunitusingthelocationonsaidspecifiedskinlesionasthetarget 

20 locationandcausesaidlaserbeamtobeirradiatedonsaidtargetlocation.  

Incertainembodimentssaidconductivemembercancomprise:aconductivebase, 

attachedtotheheatabsorptionplateofsaidthermoelectricelementtotransferheatanda 

conductivebridgetocooloffsaidsecondlighttransmittingportionbytransferringheat 

betweensaidconductivebaseandsaidsecondlighttransmittingportionandformthespaced 

25 portionbetweensaidconductivebaseandsaidsecondlighttransmittingportion.  

3 

laserbeamtransmittingthroughsaidlighttransmittingmemberwheresaidcontrolunitcan
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Incertainembodimentsaninsulationmaterialcanbefilledinthespacedportion 

betweensaidconductivebaseandsaidsecondlighttransmittingportion.  

Incertainembodimentssaidlighttransmittingmembercanbeconstructedwithafirst 

lighttransmittingblockandasecondlighttransmittingblockwithdifferentheattransfer 

5 coefficientsaltematinglystackedupfromsaidlasertransmissionsurfacetosaidskin 

contactingsurface.  

Incertainembodimentsatatemperaturemaintainingmeanscanbefurthercomprised 

tomaintainthetemperatureofsaidlighttransmittingmemberwithinasetrangetopreventor 

delayfoggingonsaidlighttransmittingmemberbysaidcoolingunit.  

10 Incertainembodimentsaheaterattachedtoonesideofsaidlighttransmitting 

membercanbefurthercomprisedtoonesideofsaidlighttransmittingmembersandsaid 

controlunitcancontrolsaidheatertopreventordelayfoggingonsaidlighttransmitting 

memberbysaidcoolingunit.  

Adevicefortreatingaskinlesioncancomprise:(i)alasersource;(ii)alight 

15 transmittingmemberwhichincludesatopsurfacethatformsalasertransmissionsurfaceand 

abottomsurfacethatformsaskincontactingsurfacewherethelighttransmittingmember 

surfacetotheskincontactingsurfacewherethelighttransmittingmembercompriseafirst 

lighttransmittingblockhavingafirstheattransfercoefficientandasecondlighttransmitting 

20 blockhavingasecondheattransfercoefficientwherethefirstlighttransmittingblockand 

thesecondlighttransmittingblockarealtematinglystackedupfromthelasertransmission 

surfacetotheskincontactingsurface;(iii)acoolingunitthatcausestheskincontacting 

surfaceofthelighttransmittingmembertocooltherebyinducingvasoconstrictionofa 

treatmentsitebycoolingthetreatmentsitewiththeskincontactingsurfaceand(iv)acontrol 

4 

allowsatreatmentlaserbeamfromthelasersourcetotransmitfromthelasertransmission
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unitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeamtobeirradiatedonthe 

skinlesioninthetreatmentsiteundervasoconstrictionbycontrollingthelasersource.  

Incertainembodimentsthelaserdevicecanfurtherincludeaheaterattachedtothe 

lighttransmittingmemberwherethecontrolunitcontrolstheheatertopreventordelay 

5 foggingonthelighttransmittingmember.  

Incertainembodimentsthelaserdevicecanfurtherincludeacamerathatobtainsan 

imageofthetreatmentsitethatcomesintocontactwiththeskincontactingsurface.  

Alaserdevicefortreatingaskinlesioncancompnse:(i)alaser , (ii)alight 

transmittingmemberwhichincludesatopsurfacethatformsalasertransmissionsurfaceand 

10 abottomsurfacethatformsaskincontactingsurfacewherethelighttransmittingmember 

allowsatreatmentlaserbeamfromthelasersourcetotransmitfromthelasertransmission 

surfacetotheskincontactingsurface;(iii)acoolingunitthatcausestheskincontacting 

surfaceofthelighttransmittingmembertocooltherebyinducingvasoconstrictionofa 

treatmentsitebycoolingthetreatmentsitewiththeskincontactingsurface;(iv)acontrolunit 

15 thatcontrolsthecoolingunitandenablesthetreatmentlaserbeamtobeirradiatedontheskin 

lesioninthetreatmentsiteundervasoconstrictionbycontrollingthelasersourceand(v)a 

Incertainembodimentsthesensorcanmeasureanimpedanceofthetreatmentsite.  

Incertainembodimentsthelaserdevicecanfurtherincludeaheaterattachedtothe 

20 lighttransmittingmemberwherethecontrolunitcontrolstheheatertopreventordelay 

foggingonthelighttransmittingmember.  

Incertainembodimentsthelaserdevicecanfurtherincludeacamerathatobtainsan 

imageofthetreatmentsitethatcomesintocontactwiththeskincontactingsurface.  

Alaserdevicefortreatingaskinlesioncancomprise:(i)alaser , (ii)alight 

25 transmittingmemberwhichincludesatopsurfacethatformsalasertransmissionsurfaceand 

5 

sensorthatdetectsagapbetweentheskincontactingsurfaceandthetreatmentsite.
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abottomsurfacethatformsaskincontactingsurfacewherethelighttransmittingmember 

allowsatreatmentlaserbeamfromthelasersourcetotransmitfromthelasertransmission 

surfacetotheskincontactingsurface;(iii)acoolingunitthatcausestheskincontacting 

surfaceofthelighttransmittingmembertocooltherebyinducingvasoconstrictionofa 

5 treatmentsitebycoolingthetreatmentsitewiththeskincontactingsurface;(iv)acamerathat 

obtainsanimageofthetreatmentsitethatcomesintocontactwiththeskincontacting 

surfaces(v)acontrolunitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeam 

tobeirradiatedontheskinlesioninthetreatmentsiteundervasoconstrictionbycontrolling 

thelasersourceand(vi)ascannerthatfacilitatesirradiationofthelaserbeamtothe 

10 treatmentsitebasedontheimageobtainedbythecamera.  

Incertainembodimentsthescannercanbeagalvanometerscanner.  

Incertainembodimentsthelaserdevicecanfurtherincludeaheaterattachedtothe 

lighttransmittingmemberwherethecontrolunitcontrolstheheatertopreventordelay 

foggingonthelighttransmittingmember.  

15 Alaserdevicefortreatingaskinlesioncancomprise:(i)alaser ,(ii)a 

conductorframeformedofaconductor (iii)alighttransmittingmemberwhichincludes 

frameasecondwindowthatformsaskincontactingsurfaceonthebottomsurfaceofthe 

conductorframeandalighttransmissiongassealedinsidetheconductorframewherethe 

20 lighttransmittingmemberallowsatreatmentlaserbeamfromthelasersourcetotransmit 

fromthelasertransmissionsurfacetotheskincontactingsurface;(iv)acoolingunitthat 

causestheskincontactingsurfaceofthelighttransmittingmembertocooltherebyinducing 

vasoconstrictionofatreatmentsitebycoolingthetreatmentsitewiththeskincontacting 

surfaces(v)acontrolunitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeam 

25 tobeirradiatedontheskinlesioninthetreatmentsiteundervasoconstrictionbycontrolling 

6 

afirstwindowthatformsalasertransmissionsurfaceonthetopsurfaceoftheconductor
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thelasersourceand(vi)aheaterattachedtothelighttransmittingmemberwherethecontrol 

unitcontrolstheheatertopreventordelayfoggingonthelighttransmittingmember.  

Incertainembodimentsthelaserdevicecanfurtherincludeabeamsplitterlocated 

insidetheconductorframeandathirdwindowlocatedononesideoftheconductorframe, 

5 wherethebeamsplittersendsanimageoftheskinlesiontoacameraviathethirdwindow.  

Incertainembodimentsthelaserdevicecanfurtherincludeacamerathatobtainsan 

imageofthetreatmentsitethatcomesintocontactwiththeskincontactingsurface.  

Incertainembodimentsthelaserdeviceforlasertreatmentofskinlesionunder 

dermalvasoconstrictioncaninducevasoconstrictionwithacoolingdevicetominimize 

10 inflammationtriggeredasaresultofirradiatinglaseronthenormaltissueandthecapillary 

loops;andbringsaboutaneffectthatthepost-lasertreatmentadverseeffectssuchas 

hyperpigmentationeiythemaetc.,canbeminimizedbyperforminglasertreatmentonthe 

skinlesionsundervasoconstriction.  

Incertainembodimentsthepresentinventioncanhaveaneffectofminimizingthe 

15 adverseeffectsoflasertreatmentsbyobtainingandanalyzingimagesofthespecificskin 

lesionsundervasoconstrictionandenabletocompletelasertreatmentpromptlyand 

Incertainembodimentsthepresentinventioncanpreventorsignificantlydelay 

occurrenceoffoggingontothelighttransmittingmembercausedbyacoolingdeviceand 

20 therebystablycollecttheimagesoflesionwthusitcanhaveaneffectofperformingstable 

lasertreatmentsusingsaidimages.  

Amethodoftreatingaskinlesionusingalaserdevicecanincludeirradiatingthe 

treatmentlaserbeaminanoverlappingmanner.Incertainembodimentstheoverlapping 

mannercanbedeterminedbyasizeofthetreatmentlaserbeamanoverlappingpercentage, 

25 anareaofthetreatmentsiteandaresolutionoftheimageobtainedbythecamera.Theskin 

7 

accuratelytargetingthespecificlesions.
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lesioncanbetreatedwithlaserlightundervasoconstrictionsothatdamagescausedbythe 

laserenergycanbeminimizedfortheoverlappingarea.  

Amethodoftreatingaskinlesioncanincludeirradiatingthelaserlightonaskin 

lesionbeyondtheboundaryoftheskinlesionidentifiedontheskinsurface.Theskinlesion 

5 canbetreatedwithlaserlightundervasoconstnctionsothatdamagescausedbythelaser 

energycanbeminimizedforthetreatedarea.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

FIG.lAisadrawingofanexemplaryembodimentofthelaserdevice.FIG.lBisa 

drawingofthelaserdeviceillustratedinFIG.1Aviewedfromtheside.  

10 FIG.2isadrawingofanotherexemplaryembodimentofthelaserdevice.  

FIG.3Aisaschematicimagecapturedbythecameraofthelaserdevice.FIG.3B 

showshowthecapturedimagecanbeprocessedandanalyzed.FIG.3Cshowshowthe 

boundaryoftheskinlesionareacanbespecified.FIG.3Dshowshowthelaserbeamcanbe 

irradiatedtargetingthelocationswithintheboundaryformingmultiplebeamspotswithinthe 

15 boundaryafterspecifyingtheboundaryoftheskinlesionareaFIG.3Eshowsthatthelaser 

beamcanbeirradiatedinanoverlappingmannerbetweenmultiplebeamspots.FIG.3F 

FIG.4isadrawingofanotherexemplaryembodimentofthelaserdevice.  

FIG.5Aisadrawingofanexemplaryembodimentoftheimprovedconstructionof 

20 thecoolingunittosolvetheproblemoffoggingonthelaserdevice.FIG.5Bisadrawingof 

yetanotherexemplaryembodimentoftheimprovedconstructionofthecoolingunittosolve 

theproblemoffoggingonthelaserdevice.  

FIG.6Aisadrawingofanexemplaryembodimentoftheimprovedconstructionof 

thecoolingunittosolvetheproblemoffoggingonthelaserdevice.FIG.6Bisadrawingof 

S 

showsatypeofhandlingafterthelasertreatment.
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yetanotherexemplaryembodimentoftheimprovedconstructionofthecoolingunittosolve 

theproblemoffoggingonthelaserdevice.  

FIG.7Aisadrawingofanexemplaryembodimentofthelaserdevice.FIG.7Bisa 

planviewofthelaserdeviceillustratedinFIG.7A.FIG.7Cisabottomviewofthelaser 

5 deviceillustratedinFIG.7A.  

FIG.Sshowsanembodimentofthehandpieceofthelaserdeviceimplementedwith 

atouchsensor.  

FIG.9Aillustratesanexemplaryskinlesionidentifiedbythecomputeralgorithm.  

FIG.SBillustratesanexampleoftheareaapractitionerintendstotreatforthesameskin 

10 lesionasFIG.9A.  

FIG.10isanexemplaiyembodimentofthehandpieceincludingascanner.  

FIG.1lAisanimageofaskinlesionwhoseboundaiyismarkedwithadoffedline 

usingagalvanometerscanner.FIG.1lBisanimagetransformedusingthethresholdimage 

processingmethod.FIG.1iCisanimagewheretheinternalareaconnectedbythedotsis 

15 designatedforlaserirradiationbyadjustingthethresholdvalue.  

FIG.12Aisanimageofaskinlesionobtainedbyacamerainwhichtheareaofthe 

sameimageasFIG.12Awiththehuesaturationvalue.FIG.12Cshowsthesameimageas 

FIG.12Ainwhichtheareaoftheskinlesionisfilledusinganequalizedhistogram.  

20 FIG.13AisthesameimageasFIG.12Atransformedusingathresholdimage 

processingmethodtoextracttheareamarkedbythegalvanometerscanner.FIG.13Bshows 

thesameimageasFIG.13AwiththethresholdhuesaturationvalueFIG.13Cshowsthe 

sameimageasFIG.13Awiththeinternalareaconnectedbythedotsisfilledusingan 

thresholdequalizedhistogram.  

9 

skinlesionismarkedwithadoffedlineusingagalvanometerscanner.FIG.12Bshowsthe
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FIG.14showsthattherecanbeanareawherethelaserlightisnotirradiated 

dependingonthesizeofthelaserspot.  

FIG.15Ashowsanexemplaiyirradiationpatternwithanoverlappingpercentage 

valueof200o.FIG.15Bshowsanexemplaryirradiationpatternwithanoverlapping 

5 percentagevalueof4Q 0 o.FIG.15Cshowsanexemplaryirradiationpatternwithan 

overlappingpercentagevalueof5Q 0 

FIG.16showsanexemplaiycircumstancewherethelasercanbeirradiatedona 

normalskinareasurroundingtheskinlesion.  

DETAILEDDESCRIPTION 

10 Duetotherecentadvancementoflasertechnologylaserequipmentfortreatingskin 

lesionsisbeingdevelopedinvariousways.Skinlesionscanbetreatedusinghighpower 

energyofalasertoselectivelydestroytargetchromophoresintheepidermisand/ordermisof 

theskinwhileminimizingskindamagesbyshorteningthedurationofexposureoftheskinto 

thelaserenergy.  

15 Whilelasertreatmentsforskinlesionsaregenerallyconsideredsafeandeffective, 

theycanleadtovariousadversereactionsdependingonthetypeoftreatmentprocedures.  

bacterialinfectionsandhypersensitivityreactiontoanestheticointmentcanoccur.  

Prolongedpost-treatmentadversereactionssuchaserythemahyperpigmentationandscars, 

20 canoccuraswell.  

Post-lasertreatmentreactionscanbecausedbylocalizedinflammatoryreactions 

triggeredbydamagestonumerouscellsresidingintheskin.Damagedcapillaryloopslocated 

inthepapillaiydermisandresultingmigrationoftheinflammationcellsinthebloodvessels 

andcontinuedinflammatoiyreactionsbythemigratedcellscanleadtoadversereactions, 

25 suchaspost-inflammatoiyhyperpigmentation(PIH)andpost-lasererythema(PLE).  

10 

Immediatelyfollowingalasertreatmentadversereactionssuchasblistersscabs,
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Therehasbeennoclinicalsatisfactoiymethodtoreduceadversereactionscausedby 

lasertreatmentwhentreatingskinlesions.Damagestothecapillatyloopshavebeen 

attemptedtobereducedbyusinglocalanestheticsorinjectedanestheticsinconjunctionwith 

thelasertreatmentbutithasnotbeeneffective.  

5 Disclosedhereinisalaserdevicefortreatingaskinlesionspecificallyalaserdevice 

thatcantemporarilyconstrictthebloodvesselsunderthetreatmentsitetoinduce 

vasoconstrictionwhentreatingvariouspigmentedandnon-pigmentedskinlesionssuchas 

seborrheickeratosismelasmaephelisnevusvascularskindisordersandskincancers.  

Incertainembodimentsthelaserdevicecaninducevasoconstrictionwithacooling 

10 devicetominimizeinflammationtriggeredbytheirradiationofthelaserbeamonthenormal 

skintissueandthecapillaryloopsandtominimizepost-lasertreatmentadversereactions, 

suchashyperpigmentationanderythema.  

Incertainembodimentsthelaserdevicecanminimizetheadversereactionsofthe 

lasertreatmentsbyobtainingandanalyzingimagesofaspecificskinlesionunder 

15 vasoconstrictionandenablestocompletelasertreatmentpromptlyandaccuratelyby 

targetingthespecificlesion.  

forthelasertreatmenttoselectivelydestroyonlythechromophorethatabsorbstheparticular 

wavelengthofthelight hencethistechniqueiscalledselectivephotothermolysis(SPTL).  

20 Howeverinrealityanywavelengthofthelasercanbeabsorbedbyanytargettoacertain 

degreetherebycausingunwantedreactionsintheskin.  

Forexamplewhenalaserforapigmentarylesionisappliedtomelaninasatarget 

chromophorenotonlythemelanin-producingmelanocytesbutalsothekeratinocyteswhich 

formsmostoftheepidermiscanbedamagedbythelaser.Thisisbecausealotofmelanin 

25 pigmentsareconstantlybeingdeliveredtokeratinocytesacrossmultiplelayersofepidermis 

11 

Awavelengthofthelasercanbeselectedinaccordancewiththetargetchromophore
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viamelanosomes.Whenkeratinocytesaredamagedthesecellscansecreteinflammatory 

cytokinesandinducevariousadversereactions.  

VanousconditionsandfactorscanaffecttheeffectivenessandprecisionofSPTL, 

suchasthediameterofthebeamfluencepulsedurationandstacking/overlappingofthe 

5 laserbeamspotsaswellastheuniquecharacteristicsofthelaserbeamwavelengthitself 

Inaconventionallasertreatmentwhenthefluenceisraisedhigherthana 

conventionallevelorthelaserbeamspotsareoverlappedwithoneanothertoapplyexcessive 

laserenergyinflammatoryskinreactionssuchaspetechialhemorrhageanddermaledema, 

canappearregardlessofthetypeoflaser.Accordinglyvariousadversereactionscanfollow 

10 afterthelasertreatmentsuchaspost-inflammationhyperpigmentation(PIH),persistentpost

inflammatoryerythema(PIE),scarsandtexturaldeformity.  

Intenseinflammatoryreactionscausedbythepetechialhemorrhageandthedermal 

edemacanbeespeciallymoreconspicuouswiththeQ-switched532nmlaseramongvarious 

Q-switchedlasers.Thisisbecausethisparticularwavelengthofthelaserlightcanbe 

15 absorbednotonlybythemelaninpigmentsbutalsobythehemoglobinwhichcancause 

severeinflammatoryreactionsevenatalowenergylevelwhichwouldnotnormallycause 

Anylaserusedfortheskintreatmentcandamagethecapillaryloopslocatedinthe 

papillarydermistoacertaindegree.Asthefluenceisincreasedthedegreeofdamagestothe 

20 capillaryloopsalsoincreasesaccordingly.Hencetoobtainadesiredtreatmenteffectwhile 

minimizingtheadversereactionsoftheskincausedbythelaserirradiationitisdesirableto 

preservethecapillaryloopsasmuchaspossible.  

Topreservethecapillaryloopsitisimportanttoconsiderthatthetargetchromophore 

ofthecapillaryloopsreactingtothelaserisnotthewallofthebloodvesselsofthecapillary 

25 loopsbutthehemoglobin(oxy/deoxyHb"themovingchromophore")intheredbloodcells 

12 

muchdamagestothecapillaryloopsofthepapillarydermisbyotherlasers.
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thatmovesaroundinthebloodvessels.Thusiftheamountofredbloodcellsflowinginside 

thecapillatyloopscanbetemporarilyreducedduringthelasertreatmenttimetheamountof 

thetargetchromophorereactingtothelaserlightcanbedecreasedandtheeffectofthelaser 

energyonthecapillaryloopsviaredbloodcellscanbereduced.  

5 Tominimizethedamagestothecapillaryloopscausedbythelaserenergytheareaof 

theskinlesioncanbeartificiallycooledimmediatelypriortoandduringthelasertreatment.  

Theautonomicnervoussystemthenreactsimmediatelytomaintainthebodytemperature.As 

aresulttheprecapillarysphincterwhichdeliversthebloodtothecapillaryloopsofthe 

papillarydermiscanbetemporarilyconstrictedallowingthebloodtoflowonlytothe 

10 sphinctersuperficialvascularplexus.Inotherwordstheareaoftheskinlesionisunder 

vasoconstrictioninthisstate.  

Iftheamountofredbloodcellsdecreasesinthecapillaryloopsofthepapillary 

dermisundervasoconstrictionthetargetchromophore(i.e.hemoglobin)whichreactstothe 

laserdecreasesandthedamagestothewallofcapillaryloopscanbereduced.Asaresultthe 

15 amountofinflammatorycellswhichmigratetotheareathroughthebloodvesselscanbe 

decreasedwhichmeansthattheinflammatoryreactionsintheareaonwhichthelaserlightis 

Ifthebloodvesselsandtissuesaroundpapillarydermiscanbepreservedtominimize 

damagesnormalwoundhealingprocessescanbeinducedmorequickly.  

20 Asdescribedabovethelaserdevicedisclosedhereincanbeconstructedsuchthatthe 

bloodvesselsarecontracted, e.undervasoconstriction")astheareaoftheskinlesionis 

artificiallycooledimmediatelybeforeandduringlasertreatment.Asaresulttheamountof 

redbloodcellsinthecapillaryloopsofthepapillarydermiscandecreaseandthelaserbeam 

canbeirradiatedtotreattheskinlesionwhiletheamountofthehemoglobinisreducedinthe 

25 treatmentsite.Thetreatmentusingthisdevicecandecreasetheadversereactionsofthelaser 

13 

irradiatedcanbesignificantlyreduced.
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treatmentsuchashyperpigmentationbumserythemaandscarsandcanbeappliedtoany 

pigmentedandnon-pigmentedskinlesionsincludinghard-to-treatskinlesionssuchassolar 

lentigonevusofOtabilateralnevusofOtamacdeandlargecongenitalmelanocyticnevus.  

Ifthelasertreatmentisappliedundervasoconstrictionskinlesionsindermiscanbe 

5 treatedwithoutcausinghyperpigmentationordamagingtheepidermis.Thenumberof 

treatmentsandthetimedurationrequiredforfullrecoverycanbereducedbyincreasingthe 

intensityofthelaserpowerandaccordinglyexcellenttreatmentresultscanbeobtained.The 

fluencecanbeincreasedfarhigherthantheconventionalintensitywhichmakesitpossible 

totreatwithoutseriousadversereactions:(i)light-coloreddepigmentedlesionswith 

10 relativelysmalldegreeofmelaninhyperpigmentationasatypeofepidermispigmentation 

lesions;(ii)seborrheickeratosiswithminutelythicklesionscausedbyclonalproliferatioiv 

and(iii)solarlentigo.  

FIGS.lAandlBillustrateanexemplaiyembodimentofthelaserdevicefortreating 

skinlesionsunderdermalvasoconstnction.FIG.lAisadrawingofanexemplary 

15 embodimentofthelaserdevice.FIG.1BisadrawingofthelaserdeviceillustratedinFIG.  

lAviewedfromtheside.  

lasersource200,alighttransmittingmember300,coolingunit400and500,andacontrol 

unitM.Thelasersource200isacomponentthatoscillatesthelasertotreatskinlesions, 

20 suchasnon-pigmentedskinlesionsandpigmentedskinlesionsasdescribedabove.Thelaser 

source200cancompriselaserssuchasrubyalexandriteandNd:YAGlasers.Preferablyit 

cancompnseanNd:YAGlaserthatcanoscillatetwowavelengthsfortreatmentofpigmented 

skinlesionsindermisandepidermiscausedbymelaninpigments.  

Thelighttransmittingmember300isacomponentthatguidesthelaserbeamtobe 

25 transmittedfromthetopsurfacetothebottomsurfaceasillustratedinFIG.lAandFIG.lB.  

14 

AsillustratedinFIG.lAandFIG.iBanexemplaryembodimentcancomprise:a
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Thelighttransmittingmember300canincludeatopsurfaceformingalasertransmission 

surface315andabottomsurfaceformingaskincontactsurface325thatcomesintocontact 

withthelesion110oftheskin100.Thelighttransmittingmember300canguidethe 

treatmentlaserbeamfromthelasersource200totransmitfromthelasertransmissionsurface 

5 315totheskincontactsurface325,allowingthelaserbeamspot(SP)tobeformedatthe 

targetlocationofthelesion110.  

Thelighttransmittingmember300cancompriseafirstlighttransmittingportion310 

andasecondtransmittingportion320,asillustratedinFIG.lAandFIG.iBwiththetop 

surfaceofthefirstlighttransmittingportion310formingalasertransmissionsurface315and 

10 thebottomsurfaceofthesecondlighttransmittingportion320formingaskincontactsurface 

325.  

Thefirstlighttransmittingportion310andthesecondlighttransmittingportion320 

canbeformedofopticallytransparentmaterialsthatcantransmitlightsuchasquartz 
sapphirecrystalpoi.v(methylmethacrviate),orpolystyrene.ThefirstIi~thttransmitting 

S 'S 

15 portion310andthesecondIi~tht:transmitting I I I 

portion320cancomprisedifferentmatenais 
fromeachotherandthesecondliahttransmitting I 

potion320withaskincontactsurtace325 
conductivitythanthefirstl.iohttransmittingportion 

canhaveamaterial.withahi.~h.erthermal . a 0 

310.  

Thefirstlighttransmittingportion310andsecondlighttransmittingportion320can 

20 beformedtoadheretoeachotherbyanadhesivesuchasUVadhesive.  

Thecoolingunit400and500cancooldowntheskincontactsurface325ofthelight 

transmittingmember300andcausethebloodvesselbeneaththecontactarea110oftheskin 

100tobeconstrictedbycoolingdownthecontactarea110oftheskin100withtheskin 

contactsurface325.  

15 

'S
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Vanoustypesofthecoolingunitcanbeusedtocooldownthelighttransmitting 

member300.Non-limitingexamplesofthecoolingunitcanincludeathermoelectricelement, 

coolingaircoolinggasorcoolingliquid.Preferablythecoolingunitcanincludea 

thermoelectricelement500andaconductivemember400includingaheatconducting 

5 materialsuchasmetalasillustratedinFRi.lAandFIG.lB.  

Thethermoelectricelement500isacomponentthathasaheatabsorptionplateanda 

heatradiationplatecontactingeachothertocooldowntheheatabsorptionplateandheatup 

theheatradiationplateasdirectedbyelectricsignals.AsillustratedinFIG.lAandFIG.iB, 

theheatabsorbingsideofthethermoelectricelement500canbeattachedtoonesideofthe 

10 conductivemember400andtheothersideoftheconductivemember400isattachedtothe 

secondlighttransmittingportion320.Asaresultthesecondlighttransmittingportion320 

canbecooleddownwhiletheheatofthesecondlighttransmittingportion320istransferred 

tothethermoelectncelement500throughtheconductivemember400asthethermoelectric 

element500absorbstheheat.  

15 AsshowninFIG.lAwhentheskincontactsurface325iscooleddownwhilethe 

skincontactsurface325ofthesecondlighttransmittingportion320isincontactwiththe 

peripherybecomesanarea114withaslightlyhighertemperature.  

Asthethermoelectricelement500operatesthesecondlighttransmittingportion320 

20 coolsdownandastheskincontactsurface325ofthesecondlighttransmittingportion320 

coolsdownthecoolingarea112oftheskincoolsdownandthebloodvesselsunderneath 

saidcoolingarea112becomesconstrictedandasaresultthebloodflowdecreaseswhile 

thecoolingismaintained.Ifthelasertreatmentisperformedunderthisconditiontheadverse 

reactionssuchashyperpigmentationandeiythemacanbeminimized.  

16 

skincontactarea110,thecontactedareabecomesthecoolingarea112anditssurrounding
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Thelighttransmittingmember300canbeconstructedbyadheringthefirstlight 

transmittingportion310andthesecondlighttransmittingportion320.Thesecondlight 

transmittingportion320formingtheskincontactsurface325cancompriseamaterialwitha 

higherthermalconductivitythanthefirstlighttransmittingportion310tofacilitatecoolingof 

5 theskincontactsurface325ofthesecondlighttransmittingportion320witthecoolingunit 

400and500connectedthereto.  

IncertainembodimentsasillustratedinFIGS.lAandiBthelaserdevicecan 

compnseacontrolunitMandthecontrolunitMcanbeconnectedtothelasersource200 

andthecoolingunit400and500andcontrolthem.  

10 Whiletheskincontactsurface325ofthelighttransmittingmember320isbeingin 

contactwiththeskin100,thecontrolunitMcancooldowntheskincontactsurface325by 

controllingthethermoelectricelement500ofthecoolingunitandallowthebloodvesselsof 

thecoolingarea112atthecontactarea110oftheskinwhichcomesintocontacttherewith, 

toconstnct.Whenitcoolsdownsufficientlyforthetreatmentthelasersource200is 

15 controlledwhilethecoolinglastssoasthetreatmentlaserbeamtobeirradiatedontheskin 

contactareaunderthestateofvasoconstriction.  

325byusingthecoolingunit(whilemaintainingthestateofvasoconstriction)inthestatein 

whichtheskincontactsurface325ofthelighttransmittingmember300remainsincontact 

20 withthecontactarea110oftheskinlaserbeamLatransmitslightthroughthelight 

transmittingmember300toformaspotSPonthecontactarea110whichisincontactwith 

theskincontactsurface.Accordinglytheskinlesioncanbetreatedwiththelaserunder 

vasoconstriction.  

Whentheskincontactsurface325ofthelighttransmittingmember300isbeingin 

25 contactwiththecontactareaontheskinadversereactionsfromovercoolingofskincanalso 

17 

AsillustratedinFIG.lAwhilemaintainingthecoolingoftheskincontactsurface
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bepreventedorminimizedifitispossibletoknowtowhatextentthecontactareaofsaid 

skiniscooleddown.  

Toachievethisthelaserdevicecanseparatelyhaveatemperaturesensor(notshown) 

forsensingtowhatextentthecontactarea110oftheskinthatcomesintocontactwiththe 

5 skincontactsurface325ofthelighttransmittingmember300iscooleddownwhenthe 

coolingisperformedbythecoolingunit.  

Incertainembodimentsthetemperaturesensorcandirectlysensethetemperatureof 

theskincontactarea110.Incertainotherembodimentsthetemperaturesensorcanmeasure 

thetemperatureofthelighttransmittingmember300(e.g.,thetemperatureofthesecond 

10 lighttransmittingportion320)andcalculatethetemperatureoftheskincontactareabasedon 

thetemperatureinformationthereof 

Byemployingthemethodabovethecontrolunitallowsthelasertreatmenttobe 

performedeffectivelyundervasoconstnctionwithoutadversereactionsbycontrollingthe 

coolingunitthelasersourceetc.,basedonthetemperatureinformationoftheskincontact 

15 areaobtainedfromthetemperaturesensor.  

Whenthecoolingisperformedonthecontactareaoftheskinviatheskincontact 

thecoolingitselfifthecoolingtimebecomesexcessivelylong.Henceitisimportantto 

shortenthedurationofthecoolingandtoperformlasertreatmentoflesionsquickly.  

20 Totreattheskinlesionquicklyitisnecessarytofindthelocationoftheskinlesion 

ontheskincontactarea110wheretheskincontactsurface325ofthelighttransmitting 

member300iscontactedandtoguidethelaserbeamtopreciselyformaspotontheskin 

lesion.  

18 

surface325ofthelighttransmittingmember300,seriousadversereactionscanoccurfrom
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AsillustratedinFIG.2,alaserdevicecanbeconstructedtofindthelocationofthe 

lesionbyanalyzingtheimagesoftheareaoftheskinlesiontotargetthelesionbasedonthe 

analysisandtherebytoperformlasertreatmentquicklyandprecisely.  

Incertainembodimentsthelaserdevicecanbeconstructedtocomprise:(i)alaser 

5 source200,alighttransmittingmember300,andcoolingunit400and500inthesame 

mannerasthelaserdeviceaccordingtoanembodimentillustratedinFIGS.lAandlB 

aboveadditionally,(ii)lightadjustmentunit220,abeamsplitter350,andacamera600and 

(iii)acontrolunitMthatcontrolsthesecomponents.  

Thelaserdeviceaccordingtothisembodimentjustlikethelaserdeviceaccordingto 

10 theembodimentillustratedinFIGS.lAandlBdescribedabovecancomprise:alasersource 

200alighttransmittingmember300whichincludesatopsurfaceformingalaser 

transmissionsurface315andabottomsurfaceformingaskincontactsurface325that 

contactsthelesion110oftheskin100,andguidesthetreatmentlaserbeamLafromthelaser 

source200tobetransmittedfromthelasertransmissionsurface315totheskincontact 

15 surface325andthecoolingunit400and500thatcancooldowntheskincontactsurface325 

ofthelighttransmittingmember300toinducevasoconstrictionbycoolingdowntheskin 

Thelasersource200,thelighttransmittingmember300,andthecoolingunit400and 

500canbesubstantiallyidenticaltothelaserdeviceaccordingtooneembodimentillustrated 

20 inFIGS.lAandlB.  

AsillustratedinFIG.2,thelighttransmittingmember300cancomprisethefirstlight 

transmittingportion310withitstopsurfaceformingthelasertransmissionsurface315;and 

thesecondlighttransmittingportion320withitsbottomsurfaceformingtheskincontact 

surface325,therebyguidingthelaserbeamtobetransmittedandproceedfromthelaser 

25 transmissionsurface315totheskincontactsurface325.  

19 

contactarea110withtheskincontactsurface325.
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Thelighttransmittingmember300accordingtothisembodimentasillustratedin 

FIG.2,cancompriseabeamsplitter350betweenthefirstlighttransmittingportion310and 

thesecondlighttransmittingportion320therebytransmittingthelaserbeamLathat 

proceedsfromthelasertransmissionsurface315totheskincontactsurface325,and 

5 reflectingtoonesidethelightwhichisreflectedfromthecontactportion110withtheskin 

contactsurface325contactedthereto.  

Thecamera600cancaptureimagesoftheskincontactarea110thatcontactstheskin 

contactsurfacefromthelightreflectedfromthebeamsplitter350.  

Toobtainimagescapturedbythecamera600itispreferabletouseaseparate 

10 dedicatedilluminationapparatusratherthanusingthenaturallight.Withtheillumination 

apparatusseparatelyprovidedfortheskincontactareathelightreflectedfromtheskin 

contactareacanbereflectedonthebeamsplitter350,allowingthecamera600tocapture 

clearerimagesofthecontactareabyreceivingthelightreflectedbythebeamsplitter350.In 

otherwordsitispossibletoobtaintheimagesofthecontactareaasindicatedbytheimage 

15 6lOininFIG.2.  

Incertainembodimentstheimage610ofthecontactareacapturedbythecamera600 

thelesion612,specifythelocationoftheskinlesion612,controlthelightadjustmentunit 

220targetingalocationonthespecifiedskinlesionandguidethelaserbeamtobeirradiated 

20 onthetargetedlocation.  

Thelightadjustmentunit220canbeadevicethatallowsabeamspotSPtobe 

formedonthetargetedlocationoftheskincontactarea110byadjustingthepathofthelaser 

beamoscillatedfromthelasersource200.Incertainembodimentsthelightadjustmentunit 

220canbeaGalbanomirror.  

20 

canbesenttothecontrolunitM.ThecontrolunitMcanthenanalyzetheimage610,specify
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Byprocessingandanalyzingtheimages610capturedbythecamera600,thecontrol 

unitMcandetecttheskinlesion612areaspecifytheboundariescalculatethelocational 

coordinatesofthespecifiedlesionareawithintheboundaryasthecoordinateinformationof 

thetargetedlocationofthelaserbeamcontrolthelightadjustmentunit220inaccordance 

5 withthecoordinateinformationofthetargetedlocationandguidethelaserbeamLatobe 

irradiatedonthecalculatedtargetedlocationtherebyquicklyfindingthelesionareaand 

performinglasertreatmentontheskinlesion.  

Forexampleitispossibletofindthelocationoftheskinlesionbyanalyzingthe 

imageofthecontactareabythestepsillustratedinFIGS.3A-3Fandtoperformalaser 

10 treatmentontheskinlesionusingthecameraofthelaserdeviceaccordingtotheembodiment 

illustratedinFIG.2.  

FIG.3Aisaschematicimagecapturedbythecameraasdescribedabove.The 

capturedimagecanbeprocessedandanalyzedasillustratedinFIG.3Btospecifythe 

boundaryoftheskinlesionareaasillustratedinFIG.3C.Afterspecifyingtheboundaryof 

15 theskinlesionareathelaserbeamcanbeirradiatedtargetingthelocationswithinthe 

boundaryformingmultiplebeamspotswithintheboundaiyasillustratedinFIG.3D.In 

multiplebeamspotsasillustratedinFIG.3Btocompletethelasertreatment.FIG.3Fshowsa 

typeofhandlingafteralasertreatment.  

20 TheembodimentillustratedinFIG.2canbeconstructedsuchthatlaserbeamLacan 

beirradiatedontheskincontactsurface325afterbeingtransmittedthroughthebeamsplitter 

350fromthelasertransmissionsurface315ofthelighttransmittingmember300,andthe 

camera600cancapturetheimagefromthelightreflectedbythebeamsplitterononesideof 

thelighttransmittingmember300.  

21 

certainembodimentsthelaserbeamcanbeirradiatedinanoverlappingmannerbetween
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FIG.4illustratesanotherembodimentinwhichalaserdevicecanbeconstructedto 

compnse:alasersource200,alighttransmittingmember300,coolingunit400and500in 

thesamemannerasthelaserdeviceaccordingtotheembodimentillustratedinFIGS.lAand 

360andacamera 
1B~andinadditioncomprisealightadjustmentunit220,abeamsplitter 'I 

5 600andacontrolunitMthatcontrolsthesecomponents.  

ThelaserdeviceaccordingtothisembodimentasillustratedinFIG.4,canbe 

constructedsuchthattheopticalaxisAXofthecamera600istobetransmittedthroughthe 

lasertransmissionsurface315andtheskincontactsurface325ofthelighttransmitting 

member300,therebyguidingthelightreflectedfromtheskincontactsurface325tothe 

10 camera600,beingtransmittedthroughthebeamsplitter360andthelasertransmission 

surface315.  

IntheembodimentillustratedinFIG.2andtheembodimentillustratedinFIG.4,the 

locationsofthelaserbeamandthatofthecameracanbeswappedwitheachother.  

IntheembodimentillustratedinFIG.4,thebeamsplitter360providedbetweenthe 

15 firstlighttransmittingportion310andthesecondtransmittingportion320canhavedifferent 

physicalpropertiesfromthebeamsplitter350usedintheembodimentillustratedinFIG.2 

allowthevisibleraytobereflectedandthelaserbeamtobetransmitted.Thebeamsplitter 

360oftheembodimentillustratedinFIG.4canreflectthelaserbeamandtransmitthevisible 

20 light.  

Thelightadjustmentunit220canadjustthepathofthelaserbeamoscillatedfromthe 

lasersource200andsetthecoordinatesofthetargetedlocationconsideringthereflectionby 

thebeamsplitter360.Thelightadjustmentunit220canbeimplementedwithanapparatus 

suchasaGalbanomirror.  

22 

above.Thepropertiesofthebeamsplitter350oftheembodimentillustratedinFIG.2can
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ThecontrolunitMcandetecttheskinlesionareabyperformingpredetermined 

processingandanalysisoftheimagesoftheskincontactareawhichthecamera600captures 

viathelasertransmissionsurface315.ThecontrolunitMcanspecifytheboundaty, 

calculatethelocationcoordinatesofthespecifiedlesionwithintheboundaiyasthe 

5 coordinateinformationofthelaserbeamtargetlocationcontrolthelightadjustmentunit220 

accordingtothecoordinateinformationaboutthetargetedlocationandguidethelaserbeam 

Latobeirradiatedonthecalculatedtargetlocationtherebyquicklyfindingthelesionarea 

andpromptlyandpreciselyperforminglasertreatmentonthelesionarea.  

IntheembodimentsillustratedinFIG.2orFIG.4,whilethecoolingunit400and500 

10 cancooldownthelighttransmittingmember300,thelighttransmittingmember300canget 

foggywhenacertaintimeelapsesasthetemperatureofthelighttransmittingmemberfalls 

belowacertaintemperature.  

Foggingonthelighttransmittingmember300canhappenatanymomentdepending 

onthematerialofthelighttransmittingmembertheambienttemperatureandhumidityand 

15 thecoolingtemperatureamongotherthings.Whenthelighttransmittingmember300 

becomesfoggyclarityoftheimagescapturedbythecamera600significantlydegrades 

ForexampleintheembodimentillustratedinFIG.2,thecameracapturestheimage 

byreceivingthereflectedlightfromthebeamsplitterononesideofthelighttransmitting 

20 member300.Assuchfoggingonthelateralsurfaceofthelighttransmittingmember300can 

affecttheclarityofthecapturedimages.IntheembodimentillustratedinFIG.4,thecamera 

cancapturetheimagebyreceivingthelighttransmittedbythebeamsplitter360onthelaser 

contactsurface315ofthelighttransmittingmember300.Assuchfoggingonthelaser 

transmissionsurface315ofthelighttransmittingmember300canaffecttheclarityofthe 

25 capturedimage.  

23 

makingitdifficulttodetectthelocationofthelesion.
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FIG.5AandFIG.5Billustrateexemplaryembodimentstosolvethefoggingproblem 

thatcanoccurtothelighttransmittingmemberasdescribedabove.TheembodimentsinFIG.  

5AandFIG.5BaresubstantiallyidenticaltothelaserdeviceillustratedinFIG.2exceptfor 

theelementstosolvethefoggingproblem.Theelementstosolvethefoggingproblemonthe 

5 laserdeviceillustratedinFIG.5AandFIG.5Bcanbeappliedtovariousotherembodiments, 

includingtheonesillustratedinFIGS.lAandlBandFIG.4.  

InFIG.5Athelasercoolingunitaccordingtothisembodimentcancomprise: 

thermoelectricelements510and520,andtheconductivemembers412,414,422,and424for 

coolingdowntheproximateareasoftheskincontactsurface325ofthelighttransmitting 

10 memberbythermalconduction.  

FIG.5Ashowsthecoolingunit(thermoelectricelementandconductivemember) 

locatedononelateralsideandanotherlateralsideofthelighttransmittingmember300, 

respectivelythelocationofthecoolingunitisnotlimitedthereto.Thecoolingunitcanbe 

attachedonlytoonesideofthelighttransmittingmemberortoallsidesaswell.  

15 Theconductivemembercancomprise:(i)conductivebases412and422attachedto 

theheatabsorptionplateofthethermoelectricelements510and520toconductheat;and(ii) 

conductingheatbetweentheconductivebase412andthelighttransmittingmember300.  

Theconductivebridges414and424canbeprovidedtoformthespacedportions415 

20 and425betweentheconductivebases412and422andthelighttransmittingmember300.  

Thedistancebetweensaidspacedportions415and425canbethesameastheone 

betweentheconductivebridges414and424.Preferablythelengthwisegapofthespaced 

portions415and425canbelongerthanthelengthoftheconductivebridges414and424.In 

otherwordsitispreferablethatthevolumeofthespacedportions415and425isformedto 

25 belargerthanthevolumeoftheconductivebridges414and424.  

24 

conductivebridges414and424forcoolingdownthelighttransmittingmember300by
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Preferablythelocationstoattachtheconductivebridges414and424canbeinthe 

proximityoftheskincontactsurface325ofthelighttransmittingmember300.  

IntheembodimentillustratedinFIG.5Atheconductivebases412and422attached 

tothethermoelectncelements510and520canonlyconductheattotheconductivebridges 

5 414and424,andheatisnotconductedthroughthespacedportions415and425,andthe 

conductivebridges414and424areattachedintheproximityoftheskincontactsurface325.  

Assuchfoggingonthelighttransmittingmembercanbesignificantlydelayedwhile 

substantiallymaintainingtheeffectofcoolingtheskincontactsurface325.  

Asdescribedabovewhenthethermoelectricelements510and520areconnectedto 

10 thelighttransmittingmember300viatheconductivebridges414and424,occurrenceof 

foggingontothelighttransmittingmember300canbemoresignificantlydelayedcompared 

totheinstanceswherethethermoelectricelements510and520aredirectlyattachedtothe 

lighttransmittingmember300.  

AsillustratedinFIG.5Bthespacedportions415and425betweentheconductive 

15 bases412and422andthelighttransmittingmember300canbefilledwiththeinsulation 

materials417and427,therebyfurtherdelayingoccurrenceoffoggingontothelight 

FIG.6Aillustratesyetanotherembodimentofthelaserdeviceinwhichfogging 

causedbycoolingofthelighttransmittingmembercanbepreventedordelayedbywayof 

20 theconstructioncharacteristicsofthelaserlighttransmittingmember.  

Thelighttransmittingmember300aprovidedinthelaserdeviceaccordingtothe 

embodimentillustratedinFIG.6Acanbeconstructedbyaltematinglystackingupafirstlight 

transmittingblockSandasecondlighttransmittingblockQwithtwodifferentheattransfer 

coefficientsfromthelasertransmissionsurface315atotheskincontactsurface325aas 

25 illustrated.Hereunderthelighttransmittingmember300aconstructedbystackingupafirst 

25 

transmittingmember.
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lighttransmittingblockSandasecondlighttransmittingblockQasdescribedaboveis 

called"Stacked-upLightTransmittingMember.'I, 
Incertainembodimentsaforementionedfirstlight .  

transmittingblockSofStacked-up 

LightTransmittingMember301kcanbeformedofforexampleasapphirematerial;andthe 

5 secondlighttransmittingblockQcanbeformedofforexampleaquartzmaterial;yetthe 

firstlighttransmittingblockSandthesecondlighttransmittingblockQarenotlimitedto 

thesematerials.Insofarasthetwomaterialshavelighttransmissionpropertiesandmutually 

differentthermalconductivitiesanycombinationofmaterialscanbeused.  

Thethermalconductivityofsapphireis20W/mkandthethermalconductivityof 

10 quartzis1. 5W/mkwithasignificantdifferenceinthermalconductivitybetweenthetwo 

materials.Thustheheattransferbetweenthetwoblockscanbeinhibitedbyconstructingthe 

firstlighttransmittingblockSandthesecondlighttransmittingblockQwithacombination 

ofmaterialswithmutuallydifferentthermalconductivitiesandbyaltematinglystackingup 

theblocks.AsaresultfoggingofStacked-upLightTransmittingMember300acanbe 

15 significantlydelayed.  

Thelaserdeviceaccordingtoyetanotherembodimentcancompriseatemperature 

setrangetopreventordelayoccurrenceoffoggingontothelighttransmittingmembercaused 

bythecoolingunit.FIG.6Billustratesyetanotherembodimentinwhichaheaterisattached 

20 tothelighttransmittingmemberasanexampleofthetemperaturemaintainingmeans.  

FIG.6Billustratesanembodimentofthelaserdeviceconstructedbyattachinga 

heater700ononesideofthelighttransmittingmember300.Whenthelighttransmitting 

member300iscooleddownbythecoolingunitthecontrolunitMcansensethetemperature 

ofthelighttransmittingmember300.Oncethetemperaturereachesapredeterminedlevelit 

26 

maintainingmeansthatmaintainsthetemperatureofthelighttransmittingmemberwithina
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canpreventordelayoccurrenceoffoggingontothelighttransmittingmember300by 

controllingtheheater700.  

IncertainembodimentsasillustratedinFIG.6Btopreventfoggingonthelaser 

transmissionsurface315ofthelighttransmittingmember300,thetemperaturesensorTScan 

5 beconstructedtosensethetemperatureofthelasertransmissionsurface315,andtheheater 

700canbeattachedintheproximityofthelasertransmissionsurface315.Whenthe 

temperaturesensorTSsensesthetemperatureofthelasertransmissionsurface315andthe 

controlunitMdeterminesthattemperatureneedstobeadjustedtopreventfoggingbasedon 

thesensedtemperaturethetemperatureofthelighttransmittingmember300canbeadjusted 

10 byoperatingtheheater700whilethecoolingisunderway.  

Theheater700canbeimplementedintheformofaheatwirethatgeneratesheatand 

canbeimplementedwithapolyimideheateraswell.  

Ifacameraispositionedonthelateralsurfaceofthelighttransmittingmemberthe 

surfaceinthedirectionwherethecameraofthelighttransmittingmemberispositionedmust 

15 befreeoffogging.Thustheheatercanbeattachedintheproximityofthesurfaceontheside 

wherethecameraispositionedtherebyenablingthetemperaturecontrol.  

implementedbyattachingaheatertotheabove-referencedlighttransmittingmemberorby 

attachingaheatertoStacked-upLightTransmittingMember.  

20 FIGS.7A7Band7Cillustrateyetanotherembodimentofthelaserdevice.FIG.7B 

isaplanviewofthelaserdeviceillustratedinFIG.7A.FIG.7Cisabottomviewofthelaser 

deviceillustratedinFIG.7A.  

TheembodimentillustratedinFIG.7canincludea"LightTransmissionDevice800" 

insteadofthelighttransmittingmemberthemaincomponentoftheembodimentillustrated 

25 inFIG.2orFIG.4describedabove.Incertainembodimentstheheater700inFIG.6Bcan 

27 

Themethodofpreventingfoggingwiththeabove-referencedheatercanbe
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beimplementedintheembodimentshowninFIG.7Ainthesamemannerasexplained 

above.  

Incertainembodimentstheimplementationtosolvethefoggingproblemonthelaserdevice 

illustratedinFIG.5AandFIG.5BcanbeappliedtotheembodimentillustratedinFIG.7A.  

5 Saidlighttransmissiondevice800,asillustratedinFIG.7Acancomprise:a 

conductorframe810formedofaconductoralighttransmissiongas820tightlysealedinside 

theconductorframe810afirstwindow812formingalasertransmissionsurface801onthe 

topsurfaceoftheconductorframe810;andasecondwindow814formingaskincontact 

surface802onthebottomsurfaceoftheconductorframe810.  

10 AccordinglylaserbeamLafortreatmentcantransmittedfromthelasertransmission 

surface801ofthefirstwindow812throughthelighttransmissiongas820totheskincontact 

surface802ofthesecondwindow814.  

Hereabeamsplitter830canbeprovidedinsidetheconductorframe810andathird 

window816canbeprovidedononesideoftheconductorframe810sothatthelightfrom 

15 theskincontactsurface802,reflectedbythebeamsplitter830,canreachthecamera600via 

thethirdwindow816,therebymakingitpossibletocapturetheimageofthecontactareaof 

Theskincontactsurface802,thebottomsurfaceofsaidsecondwindow814,canbe 

constructedtocontacttheskin100fordirectcoolingofthecontactareaontheskinbythe 

20 coolingunit500.Preferablythesecondwindow814canbeformedofamaterialthatis 

capableoftransmittinglightandyethashighthermalconductivity.  

Incaseofabove-notedembodimentwhenthecoolingunit500,e.g.,thermoelectric 

elementoperatesthesecondwindow814canbecooleddownbyheattransferofthe 

conductorframe810,andtheskincontactsurface802ofthesecondwindow814cancool 

25 downtheskincontactareaandinducevasoconstrictionintheproximity.Whenthecamera 

28 

theskincontactedbytheskincontactsurface.
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600capturestheimageoftheskinlesionareaviathirdwindow816andthebeamsplitter830 

undersuchvasoconstrictionspecifiesthelocationoftheskinlesionanddetectsthetargeted 

areathelaserbeamcanbeguidedtobeirradiatedonthetargetedareatherebyperforming 

lasertreatmentundervasoconstriction.  

5 Heretheconductorframe810canbecooleddownbythecoolingunit500.However 

sincethelighttransmissiongas820canbetightlysealedthereinheattransfercannotbe 

carriedoutbythegasinside.Assuchfoggingofeachofthewindows812,814,and816can 

bepreventedorsignificantlyreducedordelayed.  

Ifthelaserlightisirradiatedwithoutacompletecontactbetweentheskincontact 

10 surface902ofthelighttransmittingmemberandtheskinlesion903,thelasercanbe 

irradiatedontheunwantedtoareaoftheskinthroughthegapbetweentheskincontact 

surface902andtheskinlesion903,therebydamagingtheskin.FIG.Sillustratesahand 

pieceofalaserdeviceimplementedwithatouchsensor901thatcandetectacontactbetween 

theskincontactsurface902ofthelighttransmittingmemberandtheskinlesion903to 

15 ensurethesafetyofthepractitionerandthepatient.  

Incertainembodimentsacompletecontactbetweentheskincontactsurface902and 

transmittingmember(e.g.inahandpiece)withthetreatmentsite903;(ii)measuringthe 

impedanceofthetreatmentsiteusingthetouch , (iii)determiningwhetheracomplete 

20 contacthasbeenmadedependingonthemeasuredimpedancevalueand(iv)irradiatingthe 

laseronlywhenacompletecontacthasbeenmade.Inthisembodimentthelaserwillnotbe 

irradiatedwhenthereisnocompletecontact.  

Whentheskinlesionisidentifiedbyacomputeralgorithmtherecanbeamismatch 

betweentheareaidentifiedthecomputeralgorithm(illustratedinFIG.9A)andtheareaa 

25 practitionerintendstotreat(illustratedinFIG.9B).Ifthelaserisirradiatednotonlytothe 
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theskinlesion903canbeensuredby:(i)contactingtheskincontactsurface902ofthelight
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skinlesionbutalsotothenormalskinunintentionallythenormalskincansuffervarious 

adversereactionssuchasbumswoundinfectionandhyperpigmentation.Thereforeitcan 

bebeneficialforapractitionertodeterminetheirradiationareamanuallywhenthecomputer 

algorithmfailstoaccuratelyidentifythelesionarea.  

5 Incertainembodimentsascannercanfacilitateirradiationofthelaserbeamtothe 

treatmentsitebasedontheimageobtainedbythecamera.Incertainembodimentsthe 

scannercanbeagalvanometerscanner.  

FIG.10showsanexemplaiyembodimentofahandpiecewhichincludesascanner 

904,thefirstlighttransmittingportion905,thesecondlighttransmittingportion906, 

10 thermoelectriccoolingmodules907,andacamera908.Asexplainedabovethefirstlight 

transmittingportion905andthesecondlighttransmittingportion906canbeformedof 

materialsthatcantransmitlightrespectivelysuchasquartzsapphirecrystalpoly(methyl 
methacrviate),orpolystyrene.Thefirstlighttransmittingportion905andthesecondlight 

4 

transmittingportion906cancomprisedifferentmaterialsfromeachother;andthesecond 

15 lighttransmittingportion906with.theskin.contactsurface902canhaveamaterialwith 

higherthermalconductivitythanthefirstlighttransmittingportion905.  

toanalyzecharacteristicsofskinlesionandtoguidethelaserbeamtotreattheskinlesion 

accordingtocharacteristicsoftheskinlesions.Thecharacteristicsoftheskinlesioncan 

20 includelocationboundaiysizethicknesscolorandpigmentlevel(i.e.pigmentdensityor 

concentration)ofthelesion.Incertainotherembodimentsthepractitionercanmanually 

selectandmarktheareatoirradiatewithdotsusingapen(FIG.1lA).  

Animageobtainedbyacamera(FIG.12A)canbetransformedusingathreshold 

imageprocessingmethodtoextracttheareamarkedbythescanner(FIG.13A).After 

25 adjustingthehuesaturationvaluethedotsontheimagetransformedusingthethreshold 

30 

Incertainembodimentthecamera908canbeoperativelycoupledwithacontrolunit
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imageprocessingmethodcanbeconnected(FIG.1iB).FIG.12Bshowsthesameimageas 

FIG.12Awiththehuesaturationvalue.FIG.13BshowsthesameimageasFIG.13Awith 

thethresholdhuesaturationvalue.Usinganequalizedhistogramtheinternalareaconnected 

bydotscanbefilledandthelaserirradiationareacanbedesignatedbyadjustingthe 

5 thresholdvalue(FIG.1iC).Finallythedesignatedareacanbeirradiatedwiththelaser.FIG.  

12CshowsthesameimageasFIG.12Awithanareafilledusinganequalizedhistogram.  

FIG.13CshowsthesameimageasFIG.13Awithanareafilledusinganthresholdequalized 

histogram.  

Whenirradiatingthelaserlighttoanidentifiedtargetskinlesiontherecanbeanarea 

10 wherethelaserlightisnotirradiateddependingonthesizeofthelaserspot(FIG.14).To 

ensurethelaserlightisirradiatedontheentireskinlesionanoverlappingpercentagevalue 

canbedesignateddependingonthesizeofthelaserspotsothatthelasercanbeirradiatedin 

anoverlappingmanneraccordingly.FIGS.15A,15Band15Cshowexemplaryirradiation 

patternswhentheoverlappingpercentagevaluesare200o,400oand500orespectively.The 

15 irradiationpatterncanbedeterminedaccordingtothelaserspotsize(mm),theoverlap 

percentagevalue(0o),treatmentarea(mm 2 ),andresolutionoftheimageobtainedbythe 

laserlightundervasoconstrictionsothatdamagescausedbythelaserenergyespeciallyin 

theoverlappingareacanbeminimizedevenifhigherthanconventionalfluenceisirradiated 

20 ontheoverlappingarea.  

Inapigmentedlesionpigmentscanbemorewidelydistributedunderneaththe 

surfaceoftheskinthanwhatisseenontheskinsurface.Assuchitmaynotbesufficientto 

treattheentirevolumeofaskinlesionifthelaserlightisirradiatedontheareaidentifiedon 

theskinsurface.Tothoroughlytreataskinlesionunderneaththeskinsurfacethelaserlight 

25 canbeirradiatedonanormalskinareasurroundingtheskinlesionbeyondtheboundary 
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camera(pixel).Byusingthelaserdevicedisclosedhereintheskinlesioncanbetreatedwith
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identifiedbyacomputeralgorithmormanuallybyapractitionerontheskinsurface.In 

certaincircumstancesthecenterofthelaserspotcanbetargetedtotheboundaryoftheskin 

lesionsothattheperipheiyofthelaserspotreachesbeyondtheboundaryoftheskinlesion 

ontheskinsurface(FIG.16).Incertainothercircumstancesthecenterofthelaserspotcan 

5 betargetedbeyondtheboundaiyoftheskinlesionidentifiedontheskinsurface.Theskin 

lesioncanbetreatedwithlaserlightundervasoconstrictionsothatdamagescausedbythe 

laserenergycanbeminimizedforthetreatedarea.  

32 

Otherembodimentsarewithinthescopeofthefollowingclaims.
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WHATISCLAIMSIS: 

1. Adevicefortreatingaskinlesioncomprising: 

alasersource, 

alighttransmittingmemberwhichcomprisesatopsurfacethatformsalaser 

5 transmissionsurfaceandabottomsurfacethatformsaskincontactingsurfacewhereinthe 

lighttransmittingmemberallowsatreatmentlaserbeamfromthelasersourcetotransmit 

fromthelasertransmissionsurfacetotheskincontactingsurface 

acoolingunitthatcausestheskincontactingsurfaceofthelighttransmittingmember 

tocooltherebyinducingvasoconstrictionofatreatmentsitebycoolingthetreatmentsite 

10 withtheskincontactingsurface 

acontrolunitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeamtobe 

irradiatedontheskinlesioninthetreatmentsiteundervasoconstrictionbycontrollingthe 

lasersourceand 

aheaterattachedtothelighttransmittingmemberwhereinthecontrolunitcontrols 

15 theheatertopreventordelayfoggingonthelighttransmittingmember.  

transmittingportionandasecondlighttransmittingportion.  

20 3 Thedeviceofclaim2,whereinthefirstlighttransmittingportionandthesecondlight 

transmittingportionareopticallytransparent.  

4. Thedeviceofclaim2,whereinthefirstlighttransmittingportionincludesquarts 

sapphireciystalpoly(methylmethacrylate),orpolystyrene.  

25 

33 

2. Thedeviceofclaim1,whereinthelighttransmittingmembercompriseafirstlight
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5. Thedeviceofclaim2,whereinthesecondlighttransmittingportionincludesquarts, 

sapphireciystalpoly(methylmethacrylate),orpolystyrene.  

6. Thedeviceofclaim2,furthercomprisingabeamsplitterlocatedbetweenthefirst 

5 lighttransmittingportionandthesecondlighttransmittingportion.  

7. Thedeviceofclaim1,whereinthecoolingunitincludesathermoelectricelement, 

coolingaircoolinggasorcoolingliquid.  

10 8. Thedeviceofclaim1,whereinthecoolingunitcompriseathermoelectricelement 

andaconductivemember.  

9. Thedeviceofclaim8,whereinthethermoelectricelementisattachedtoonesideof 

thelighttransmittingmember.  

15 

10.Thedeviceofclaim8,whereinthethermoelectricelementisattachedtoonesideof 

thelighttransmittingmemberandalsoattachedtothesecondlighttransmitting 

20 11Thedeviceofclaim8,whereintheconductivememberisplacedbetweenthe 

thermoelectricelementandthelightemittingmember.  

12.Thedeviceofclaim11,whereinthethermoelectricelementcompriseaheat 

absorptionplaceandaheatradiationplacecontactingeachother.  

25 

13. Thedeviceofclaim12,whereintheconductivemembercomprisesaconductivebase 

attachedtotheheatabsorptionplateofthethermoelectricelement.  

34 

portion.
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14.Thedeviceofclaim12,whereintheconductivemembercomprisesaconductive 

bridgeplacedbetweenthethermoelectricelementandthelightemittingelement.  

15. Thedeviceofclaim13,furthercomprisinganinsulationmaterialplacedbetweenthe 

5 conductivebaseandthelighttransmittingportion.  

16.Thedeviceofclaim1, furthercomprisingatemperaturesensor.  

17.Thedeviceofclaim16,whereinthetemperaturesensorcandetectthetemperatureof 

10 thelightemittingmember.  

18.Thedeviceofclaim16,whereinthetemperaturesensorcandetectatemperatureof 

thecoolingunit.  

15 19.Thedeviceofclaim16,whereinthetemperaturesensorcandetectatemperatureof 

thetreatmentsite.  

20.Thedeviceofclaim1, whereintheskinlesionisapigmentedlesion.  

22.Thedeviceofclaim1, furthercomprisingacamerathatobtainsanimageofthe 

treatmentsitethatcomesintocontactwiththeskincontactingsurface.  

23.Amethodoftreatingtheskinlesionusingthedeviceofclaim22comprising 

25 irradiatingthetreatmentlaserbeaminanoverlappingmanner.  

35 

20 21. Thedeviceofclaim1, whereintheskinlesionisanon-pigmentedlesion.
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24.Themethodoftreatingtheskinlesionofclaim23,whereintheoverlappingmanneris 

determinedbyasizeofthetreatmentlaserbeamanoverlappingpercentageanarea 

ofthetreatmentsiteandaresolutionoftheimage.  

5 25.Adevicefortreatingaskinlesioncomprising: 

alasersource, 

alighttransmittingmemberwhichcomprisesatopsurfacethatformsalaser 

transmissionsurfaceandabottomsurfacethatformsaskincontactingsurfacewhereinthe 

lighttransmittingmemberallowsatreatmentlaserbeamfromthelasersourcetotransmit 

10 fromthelasertransmissionsurfacetotheskincontactingsurface 

whereinthelighttransmittingmembercompriseafirstlighttransmittingblock 

havingafirstheattransfercoefficientandasecondlighttransmittingblockhavinga 

secondheattransfercoefficientwhereinthefirstlighttransmittingblockandthe 

secondlight transmittingblockarealtematinglystackedupfromthelaser 

15 transmissionsurfacetotheskincontactingsurface 

acoolingunitthatcausestheskincontactingsurfaceofthelighttransmittingmember 

withtheskincontactingsurfaceand 

acontrolunitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeamtobe 

20 irradiatedontheskinlesioninthetreatmentsiteundervasoconstrictionbycontrollingthe 

lasersource.  

26.Thedeviceofclaim0,furthercomprisingaheaterattachedtothelighttransmitting 

memberwhereinthecontrolunitcontrolstheheatertopreventordelayfoggingon 

25 thelighttransmittingmember.  

36 

tocooltherebyinducingvasoconstrictionofatreatmentsitebycoolingthetreatmentsite



WO20221144587 PCT/1B2021/000926 

27. Thedeviceofclaim0,furthercomprisingacamerathatobtainsanimageofthe 

treatmentsitethatcomesintocontactwiththeskincontactingsurface.  

28.Amethodoftreatingtheskinlesionusingthedeviceofclaim27comprising 

irradiatingthetreatmentlaserbeaminanoverlappingmanner.  

5 29.Themethodoftreatingtheskinlesionofclaim28,whereintheoverlappingmanneris 

0 byasizeofthetreatmentlaserbeamanoverlappingpercentageanarea 

ofthetreatmentsiteandaresolutionoftheimage.  

30.Adevicefortreatingaskinlesioncomprising: 

alasersource, 

10 alighttransmittingmemberwhichcomprisesatopsurfacethatformsalaser 

transmissionsurfaceandabottomsurfacethatformsaskincontactingsurfacewhereinthe 

lighttransmittingmemberallowsatreatmentlaserbeamfromthelasersourcetotransmit 

fromthelasertransmissionsurfacetotheskincontactingsurface 

15 tocooltherebyinducingvasoconstrictionofatreatmentsitebycoolingthetreatmentsite 

withtheskincontactingsurface 

acontrolunitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeamtobe 

irradiatedontheskinlesioninthetreatmentsiteundervasoconstrictionbycontrollingthe 

lasersourceand 

20 asensorthatdetectsagapbetweentheskincontactingsurfaceandthetreatmentsite.  

31. Thedeviceofclaim0,whereinthesensormeasuresanimpedanceofthetreatment 

4 

site.  
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acoolingunitthatcausestheskincontactingsurfaceofthelighttransmittingmember
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32.Thedeviceofclaim0,furthercomprisingaheaterattachedtothelighttransmitting 

memberwhereinthecontrolunitcontrolstheheatertopreventordelayfoggingon 

thelighttransmittingmember.  

334 Thedeviceofclaim0,furthercomprisingacamerathatobtainsanimageofthe 

5 treatmentsitethatcomesintocontactwiththeskincontactingsurface.  

34,Amethodoftreatingtheskinlesionusingthedeviceofclaim33comprising 

irradiatingthetreatmentlaserbeaminanoverlappingmanner.  

35.Themethodoftreatingtheskinlesionofclaim34,whereintheoverlappingmanneris 

determinedbyasizeofthetreatmentlaserbeamanoverlappingpercentageanarea 

10 ofthetreatmentsiteandaresolutionoftheimage.  

36.Adevicefortreatingaskinlesioncomprising: 

alasersources 

transmissionsurfaceandabottomsurfacethatformsaskincontactingsurfacewhereinthe 

15 lighttransmittingmemberallowsatreatmentlaserbeamfromthelasersourcetotransmit 

fromthelasertransmissionsurfacetotheskincontactingsurfaces 

acoolingunitthatcausestheskincontactingsurfaceofthelighttransmittingmember 

tocooltherebyinducingvasoconstrictionofatreatmentsitebycoolingthetreatmentsite 

withtheskincontactingsurfaces 

20 acamerathatobtainsanimageofthetreatmentsitethatcomesintocontactwiththe 

skincontactingsurfaces 

38 

alighttransmittingmemberwhichcomprisesatopsurfacethatformsalaser
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acontrolunitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeamtobe 

irradiatedontheskinlesioninthetreatmentsiteundervasoconstrictionbycontrollingthe 

lasersourceand 

ascannerthatfacilitatesirradiationofthelaserbeamtothetreatmentsitebasedonthe 

5 imageobtainedbythecamera.  

37.Thedeviceofclaim0,whereinthescannerisagalvanometerscanner.  

38.Thedeviceofclaim0,furthercomprisingaheaterattachedtothelighttransmitting 

memberwhereinthecontrolunitcontrolstheheatertopreventordelayfoggingon 

10 thelighttransmittingmember.  

39.Amethodoftreatingtheskinlesionusingthedeviceofclaim0comprisingirradiating 

thetreatmentlaserbeaminanoverlappingmanner, 

40.Themethodoftreatingtheskinlesionofclaim39,whereintheoverlappingmanneris 

15 ofthetreatmentsiteandaresolutionoftheimage.  

41, Adevicefortreatingaskinlesioncomprising: 

alasersource, 

aconductorframeformedofaconductor 

alighttransmittingmemberwhichcomprisesafirstwindowthatformsalaser 

20 transmissionsurfaceonthetopsurfaceoftheconductorframeasecondwindowthatformsa 

skincontactingsurfaceonthebottomsurfaceoftheconductorframeandalighttransmission 

gassealedinsidetheconductorframewhereinthelighttransmittingmemberallowsa 
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determinedbyasizeofthetreatmentlaserbeamanoverlappingpercentageanarea
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treatmentlaserbeamfromthelasersourcetotransmitfromthelasertransmissionsurfaceto 

theskincontactingsurface 

acoolingunitthatcausestheskincontactingsurfaceofthelighttransmittingmember 

tocooltherebyinducingvasoconstrictionofatreatmentsitebycoolingthetreatmentsite 

5 withtheskincontactingsurface 

acontrolunitthatcontrolsthecoolingunitandenablesthetreatmentlaserbeamtobe 

irradiatedontheskinlesioninthetreatmentsiteundervasoconstrictionbycontrollingthe 

lasersourceand 

aheaterattachedtothelighttransmittingmemberwhereinthecontrolunitcontrols 

10 theheatertopreventordelayfoggingonthelighttransmittingmember.  

42.Thedeviceofclaim0,furthercomprisingabeamsplitterlocatedinsidetheconductor 

frameandathirdwindowlocatedononesideoftheconductorframewhereinthe 

beamsplittersendsanimageoftheskinlesiontoacameraviathethirdwindow.  

15 434 Thedeviceofclaim0,furthercomprisingacamerathatobtainsanimageofthe 

44.Amethodoftreatingtheskinlesionusingthedeviceofclaim43comprising 

irradiatingthetreatmentlaserbeaminanoverlappingmanner.  

454 Themethodoftreatingtheskinlesionofclaim44,whereintheoverlappingmanneris 

determinedbyasizeofthetreatmentlaserbeamanoverlappingpercentageanarea 

ofthetreatmentsiteandaresolutionoftheimage.  

40 

treatmentsitethatcomesintocontactwiththeskincontactingsurface.
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