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[0004] Setting the scene of acne and other skin infections, endogenous
hormones (mainly androgens), which are present in unusually high concentrations in the
blood during adolescence and puberty, give rise to an excessive production of sebum.
This condition may worsen by a simultaneous increase in the rate of keratinization of the
skin’s horny layer (the stratum corneum). As the horny cells proliferate, they can form
an occlusive plug or comedone which, coupled with the increased production of the
sebum, represents an ideal medium for the proliferation of bacterial strains frequently

resident on skin, such as P. acnes.
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for exanple, pronote comedonal drainage but al so
appears effective against all distinctive types of acne or abscess formation and most
preparations have significant side effects. (Russell, J.J., Am Fam Physician, 2000.
61(2):357-66.) Comedolytic agents, for example, promote comedonal drainage but also
cause significant skin irritation. Topical antibiotics decrease the number of mild to
moderate inflammatory lesions by inhibiting the growth of P. acnes and are also
associated with skin irritation, dryness, and potential antibiotic resistance as well as
potential overgrowth of fungal or yeast infections. (Gollnick, H.P. and A. Krautheim,
Dermatology, 2003. 206(1):29-36.) Oral antibiotics are the standard for treating
moderate to severe acne lesions, however, superinfection may occur with long-term

exposure and may require routine laboratory monitoring. Antibiotic treatment against P.

acnes has been the mainstay of treatment for more than 40 years. (Loveckova, Y. and L.
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[0011] These include, broadly, drying agents, oxidizing agents and
astringents, also a wide variety of skin detergents and cleansers, as well as preparations,

which attempt to form oxidizing agents which are reportedly toxic to P. acnes.

[0012] Other treatment methods that have been suggested include the
methods disclosed in U.S. Pat. No. 6,183,500 involving the use of phototherapy in the
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[0015] A further type of skin lesion that has proved difficult to treat are
viral skin lesions such as cold sores, also known as fever blisters. Cold sores are usually
caused by strains of the Herpes Simplex virus and commonly result in lesions on and
near the lips and inside the mouth of an infected individual. The sores are painful and
unsightly, and like other facial lesions, frequently result in psychological stresses for the
patients suffering from the condition. The eruption of the sores is often, but not always,

preceded by a painful sensation that warns of an impending lesion.
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pathogenic organisms which can spread to and re-infect other parts of the body, causing

chronic diseases such as onychomycosis in other nails, athletes foot, foot dry skin and
the like. Onychomycosis is prevalent throughout a large proportion of the population,
with most of those afflicted from the ages of 40 years and older.

[0019] A human's nail has a nail plate, which is a hard outer surface of
dead cells, and a nail bed below the nail plate. The nail plate is non-porous, whereas the
nail bed is porous. There is soft flesh beneath the nail bed. The nail plate and the nail bed

are relatively insensitive to pain. The underlying flesh is sensitive to pain. In
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regions, generally seen m males, and sometimes spréading to contiguous areas, generally
caused by fungal species such as those of Microsporum, Trichophyton, and
Epidermophyton, particularly by the fungal species of Trichophyton and
Epidermophyton. The condition generally includes severely pruritic, sharply demarcated
lesions with a raised erythematous margin and thin, dry scaling. Tinea cruris often

accompanies tinea pedis (also known as “athlete's foot™).

[0023] Tinea pedis results in interdigital lesions. Athlete’s foot is an
itching, malodorous, uncomfortable disorder resulting from large numbers of ordinary,

nonvirulent bacteria proliferating in the fungus infected interspace.
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cor@lo%?ld? p‘loﬂé‘l’hlﬁg%l? 1 ith u%LQ 9%?01{% r@}a&l %%rﬁeg%(t@% #h%g{j:gi{qgi ﬁ?cel ’m%armmatmn
usudie p)sso{n@&azaqthT thessaconditions., Tlkdss @ompbmdseehd ) Ingskeheaéyhagptoms
s."jo itch" or ringworm of the rQin,
of i nseel e b PSR ROKIOs oRgfse ofith eg}%ﬁﬁwn pﬁﬁm&%ﬁ?ﬂd to
reqfitrdpehicd g hcraﬁghsofﬂsordé}@@ 66t3Hn! hniREIus!SHmBRIng ?ehe?ﬁhﬁl frequently
sonetimes spreading to contiguous area$, generally
do netispect! Isplifhig tiged inspy epscishle maasert hose of M cros por um
Trichophyton, and Epidernmophyton, particularly by the
fungal s of i.chophyt n Iy hyt T
ol BRSE 5 el B B LB RNt i R

as ﬁﬁ&foﬂlZ}ippi&mf Cﬂ‘h@ dewh&ﬁdllégédly\/tréﬁts nseet tHRE be hyplbﬁigame 8 more
in and th gasc Ilngj Tinea cruri s, oft
Ee

burglg @%Hﬁ'ﬁﬁ? e %fPfh@%thB ¢ ierehy deeakingmte vgsthe mms @irgduced by the
1ns%cg glhg %Isld L&Pﬁ%{[e 5 sPSHiStah iRy thh% dellick E%)Fé%h@ﬂtaé‘heatmg to a

OOt I's an It or ou

tenipeemie@f 12DYE; afd snecroteias uﬂetsamgoﬂammn doamge 1187 eThe of
ordi nary, nonvirulent bacteria proliferati

Itch%mgar& “idevice hewts ine BeakpemperppRoner ederigf Af 5 g&‘é é%coesift ekhe
de‘/"li&a sar‘é%1ﬁ¥n\%lthlaa ﬁ &t 'l';hegieéf& %rcaaf%ﬁg%ggﬁ Iir [riﬁ%lfr%%tmg cycle

rr|ta resu an itc aln
was esnpleted. Tﬁbmpwrdaﬁmlrrbwgmed mnmgmﬁﬂlé éshperatore iafptaounced

he i ntroduction,of _t irritant ersist or
and (36 et 514 cropLEofiongnt ARt Rt ieRBer e sy hircgible
peﬁJ&?of'tﬁﬁé t ABditioRallP thetdxtiBmbiys oY treARMEPerfd 1|s ﬁﬁﬁl&élya; Bfe any
the i mmune response. Various treatnents have been

apmmgirds effestom inpast bitesymmiems withowaepsaigst teptmenitised by
these irritants. Typically the treatnent involves that

applic ﬂfdz%f‘ %ere is therefore a need for improved treatments for skin lesions
caused by bacterial, viral and fungal infections and by exposure to irritants such as those
introduced by insect bites and poisonous plants, particularly treatments that will
effectively ameliorate the symptoms of the lesions and promote healing without causing

adverse effects in the majority of patients.



conpounds that inhibit the inmune response that

generates the itching and inflanmation usually
weazsmonswed with these conditions. These conporauaSt@adi9260

to mask the synptons of the insect bite w thout

addressing th f.the irti iQn. They al so
tend to requiﬁﬁgémgaﬁ'gﬁiwﬁoﬁder to
obtai n continuous synptomrelief and frequently do not

speed J0627) NOhik iifNention eildtePORNE GdcITlagetiERE heatlsBRRE khat can
For. i nsect %?t es, a device has recently been narketed

be anplied fo;a gin 5108, s%lix asmpgtnkg-ﬁm ?qumlon orﬂﬁpglzg@\ab@c@ss in order
to REAGARIY aldif B Sivhling BhorBlid, Sond? br FRRIDAAE s B8 o st he

ur st area
breddrdesia ofg sttovanritahearid thedeby spsced thier rraehxeeydpﬂmyeﬁsh e insect

bite and stopping the rel ease of histam ne. The device

| noeor OB o REfRetdhas uinsf 2oty ey bptes pag tochmica
adviht@ B TRE éﬂemnt deehE6n ﬁﬁﬁﬁ& thﬁ tRe B aked! &B&?ﬂtﬁﬁiﬁf@h@i\ﬁ%ntwn

eri od seconds. he devi ce cool’s as

that fpdipws mayhedettey umle@modt weidefmabf@amms aadfadviensegasof the
inv%%&cﬁl\z\vg?lgj%r&a%ﬁ%%ﬂﬁg%e@fﬁiﬁr Wchcfg heets jgsct (!?fech &gg%ogtﬁa

era ure Fono
invel’(ti;bnd dvshoald i apcpteomahby fho@ff skiilbdddin filge @t a6 thi da@ekption and
erature for an reci bIe period of tinme

spegy iSbgAEReny discloge Ay Frfag (i pfitfecas @zhess for lﬁeﬂlifi‘}ag 23
desiﬁﬂhﬂ%‘&h% A RRUTRENARPER G AR t @s%% Sgglg]p?%%ﬁttmpér&i%n It

synpt ons Wi t hout repeated treatnen
shot el esf bﬁl@ah(zqdde'dhﬁmskﬂkqdmﬂwﬂ thetestucke ngqeivilont cokstmictions do

| esi ops used, by, bact e ra an un
not et RpmiBE S By @256 668 vstlio s Shicctifdhe swpepdpsgtaims.
Thé RdviePFBdLEL Wiich BEAElicPéd ©DeRNELaPRHSR T Re BIvRAiGh, both as to its
particularly treatnents that will effectively

orgamationrad anqthed efopsrasion, oeetherovitle Sirthes obinets phd adtaatages will
ff ect t.h
ve BERLLAR LY G231 SRR LA el ppnion wit

the [aOéd2aninigSigursseTitis b exlpads€l$ uhderbtoed, UtveVbr, #hat cach of the
regul at ed heat source that can be appl i ed to a skin
figyrgsisgwovidsskor the nuresg of pluwshatignandlesaiption onbeand is agt intended
fm% the death of invading
s acteril aof1t uggl?tggfﬁ%p?a ﬁdplgl??{lt%rles or to assist in
the breakdown of a skin irritant and thereby speed the
r ecovel0)29r otesoregodigls ofimefl oatbedirogily e fostutdsraed technical

advar?ttageesroft%ﬁeo 81%8 En[]veen 15 }nuc;rggr tﬁarllfqhet gc%eﬁi]édc(ﬁalscription of the invention

that follows may be better understood. Additional features and advantages of the
invention will be described hereinafter which form the subject of the claims of the
invention. It should be appreciated by those skilled in the art that the conception and
specific embodiment disclosed may be readily utilized as a basis for modifying or
designing other structures for carrying out the same purposes of the present invention. It
should also be realized by those skilled in the art that such equivalent constructions do
not depart from the spirit and scope of the invention as set forth in the appended claims.
The novel features which are believed to be characteristic of the invention, both as to its

organization and method of operation, together with further objects and advantages will
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advant ages of the present invention in order that the
detail ed description of the invention that foll ows may

woeodsabsme under st ood. Addi ti onal features andPCT/US2006/019260
advant ages of the invention will be described

be et PRHOPGHOm e ERIGUEE GescHpAmELeh aroiigredip seaneetion with
the %L‘ddnll iy fidheesattlis fohﬁte E)Ee%sl? gi&?&)b&) rho‘m:%ls Bt E;dhcof the

I ment di scl osed utilized as
ﬁglbassms)rcmdedm itHeypumppse |0f dhstrgmmagldaiehmptmnrant;t arrdas nbointended

car, n t ..t he ne pose of the present

as %\ﬁé’% ?rg?ﬁﬁ? 1 %82%8135? BUIBEMHOR: | zed by t hose skil | ed
in the art that such equival ent constructions do not
depart fromthe spirit and scope of the invention as
set forth in the appended clainms. The novel features
whi ch are believed to be characteristic of the
invention, both as to its organi zation and net hod of
operation, together with further objects and
advantages will be better understood fromthe
foll owi ng description when considered in connection
with the acconpanying figures. It is to be expressly
under st ood, however, that each of the figures is
provi ded for the purpose of illustration and
description only and is not intended as a definition
of the limts of the present invention. [0029] The
foregoing has outlined rather broadly the features and
techni cal advantages of the present invention in order
that the detail ed description of the invention that
follows may be better understood. Additional features
and advantages of the invention will be descri bed
hereinafter which formthe subject of the clains of
the invention. It should be appreciated by those
skilled in the art that the conception and specific
enbodi nent di scl osed may be readily utilized as a
basis for nodifying or designing other structures for
carrying out the same purposes of the present
invention. It should also be realized by those skilled
in the art that such equival ent constructions do not
depart fromthe spirit and scope of the invention as
set forth in the appended clains. The novel features
whi ch are believed to be characteristic of the
invention, both as to its organi zation and net hod of
operation, together with further objects and
advant ages wi |l | be better understood fromthe foll ow ng
descri ption when considered in connection with the
acconpanying figures. It is to be expressly
under st ood, however, that each of the

10



figures is provided for the purpose of illustration
and description only and is not intended as a

wdebionizsason of the limts of the present invenPCOMS2006/019260
10BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0030] The

speci 11 oat 1 ol AR DL HIREROR G FHERRATE R SS nonst rat o
certain aspects of the present invention. The

i nvent j00B0TAThE folletih@drawikle foin® pstt BY the &R pecitifatiftitand
or npre of these draw ngs in conbination with the

are gpeludaddn furdase depongtptoterajeispeqic OB otispRiinEensions dhe ed

im B8 OB ST b SOURAGRBESERREL YAl Sl

conplrizatemt with enddtaled de@oipAdn 6f PRific2minidimentapesaied/hee¥in.
of an enbodi nent of a replaceable treatnent tip

accor dj 0 resent invention; [0033 | GURE
Shove 1903t} SpLABREI GRS o PR P diracbab Pubet s n
tredtﬁﬁnﬂfeviﬂe@d&ﬁdﬁ‘%;to ddentinAAdend shows a sinplified
bl ock di agram of the major electrical conponents
treatment device of FIGURE 1; [0035] FIGURE 4 is a

di agr alOP?) LEIGHRERG shewes 2 side visw el acambnsimpentyof gfreplaesable
i é?%g §ﬁﬁ%' . d.nvention; [0036] FlIGURE

treaféﬁlg 0 &gHst a {eorkg%ggﬁg{r%%ﬁ% %I%’r ating the operation of

a treatnent device according to an enbodi nent of the

pr esenf0083) e FIGURE 2bG067} a BEiGiRE Ve vies af the repiaetble éreatment
" v£E§$?%5§p,enbodinent of a treatnent device capabl e of
PP | ftul t | pl e | ocations sinultaneously according

to the present invention; [0038] FIGURE 7 is a

per spefooBye FIGURES3 towe alpehieiatbledk dagrafedMBdtnajor electrical

devi ce capable of wireless treatnment of nultiple
compamshts dreatnasnidpyigeabiisiURBidcor ding to the present

invention; [0039] FIGURE 8 is a perspective view of a

treat npossf | PIGOREUSS a Widgtinh Rfistrating the control functionality of the

firmware used in the present invention;

[0036] FIGURE 5 shows a state diagram illustrating the operation of a

treatment device according to an embodiment of the present invention;

[0037] FIGURE 6 is a perspective view of an embodiment of a treatment
device capable of ireating multiple locations simultaneously according to the present

invention;

[0038] FIGURE 7 is a perspective view of an embodiment of a treatment
device capable of wireless treatment of multiple locations simultaneously according to

the present invention;

[0039] FIGURE 8 is a perspective view of a treatment tip for use with the
treatment device of FIGURE 5 or FIGURE 6; and

11



treatnment device of FIGURE 5 or FIGURE 6; and 11[ 0040]
FI GURE 9 shows a graph of the Thermal Aspect Ratio in
weacewridsmege with an enbodi ment of the present PCT/US2006/019260
i nvention. [0041] FI GURE 10 shows tenperature death
curves f P. 12DETAI LED DESCRI PTI ON OF THE
| NVENTIO o%@?ﬁg??éhawé S SR o ST RoRebo e pado
acc%ﬂ%ﬁﬁﬁﬁeﬁﬁéﬂlﬁ%ﬁt bfthe pRRABRLEBAL Of skin |
di seases, lesions, irritants, and other |ocalized skin
condltlons coIIectlver "Ie3|ons" i nvol ving the
appl i ci#0#tn BIGURE dAshows tanpseateredikathivarves fordh@aenss. t o
the infected or irritated tissue and thereby speeding
the recovery process. A |lesion according to the
present invention is any infected or irritated tissue
caused by bacterial, fungal or viral infections, or
ot her. type of skin irritant, which can be treated
t hrough the application of a regul ated anount of heat.
The invention can al so be used to cause the therma
breakdown of certain skin irritants. For the purposes
of the present invention "treating" a skin |esion
means to slow, halt or even reverse the devel opnent of
skin lesions and to reduce the lesion's healing tine.
Lesions To Be Treated [0043] Skin |esions of the
derms, epidernms, follicle or other cutaneous
structures can be treated by the nmethods and devices
of the present invention, as well as skin | esions on
mucosal surfaces such as the guns or other skin on the
i nside of the nouth. Additional skin structures in and
around the finger or toe nails and cuticle are al so
potential sites prone to devel op bacterial and funga
i nfections. [0044] The |l esions can be the result of
infection by a bacterial strain including but not
limted to strains such as Propioni bacterium acnes,
St aphyl ococcus species or Streptococcus species hi
preferred enbodi nents, the present invention provides
nmet hods and devices for the treatnment of skin | esions
such as the kind conmonly associated with acne
vul garis. These skin | esions include pustul ar
eruptions

12



and | ocal i zed abscesses such as cysts, nodul es,

pust ul es, papul es, conedones (bl ackheads) and the
woOibm/125eese | esi ons i nclude those that are coRUODAISY006/019260

referred to as pinples, whiteheads, zits, acne and the

| estons. can o aorD B RPN Bt JTENION'T unga

species, including but not limted to fungal species

capabl [8042] pThepieseny imventidrt dasbusdtheds dnd@iddicks i the
Hﬁ%%n ernai |l .infections, ringwormand the |like. These

A skigafiseases; lesiong dritants. 3as afhsnlocalizsdiskin condiions,

coll%ﬁeﬁﬁ PesiHAYC Eiﬂ%o‘iving'ﬂire%ﬁﬁbéfﬁﬂrbf%%%ﬁ SlfedSdt58 Rf‘fhermal energy

fr.
Tri chophyton rubrum Trichophyton. Mentagrophytes,

to thegmficiist orapiitpted tissseni deretgapdeding tebeomvesy pranest Relesion
ke, ch _fungal eci es.are sonet.] .referred to .

acogy i oS Bres il Aiem B B8 itesiad Abrrialegaisni v b pacterial,

fungdl @k Viraniakdcyiond, br 6thbetype 5P Fefdng, witibie cKbdtrda8SI BRugh the

can be the result of viral infections, including
appligationrqf grieswlaied @mopyt oldeple STheiinvantion sere piseibe wgadie sause the

' o e ita . .
DL YREP o o R SRR OB ey
“trepiel 74 skivh idsnnmeans caisidwhlyalt brewvel revietseithe fdlelopwegt dhaiin

.treatment of skin |esiaons caused by bacterial, fungal
lesionspnidh tp gpdycr F18?1§?’E§ngf€n%f fectively treated by the
application of controlled quantities of heat either by

t he &tdpinioae Preaftld @ " heat - shock™ response in the
m croorganismresulting in its death, inpairnent,

dormancy or other loss of viability of the infectious
agent . loﬁ‘éﬁh gpkinlesians of theedoymisy epiderinis, doldicleyor other cutaneous
j f r i [ Rrovi de t hods
sl 46 REBRED AR PRy IR g
skirt lesiohs emhmiensal sfrfks suches ilensingaetslieriBiinam the idsi®@df.the

Cﬁ .sl;ﬁiqg i.rritants, that can be treated by the
moythe gAY ekt SERFITRT DR 2 etmEdhs Fngsgu iasdrably apd guticle are

alsoPdtEiftial St braife FREBALLH Bactgﬁﬁlg%?fungaﬁﬁlfecﬁgﬁéjer bi tes,

scabies and the like.” Oh nirritants i ntroduced
by other animal species, such as jellyfish, stingrays,
snaked084H t Rle lepikas caprbeldhe resalh pEindection by aguitedal strayy

B0 BTSSR e
species or Streptococcus species. In preferred embodiments, the present invention
provides methods and devices for the treatment of skin lesions such as the kind
commonly associated with acne vulgaris. These skin lesions include pustular eruptions
and localized abscesses such as cysts, nodules, pustules, papules, comedones
(blackheads) and the like. These lesions include those that are commonly referred to as

pimples, whiteheads, zits, acne and the like.

[0045] Alternatively or additionally, the lesions can further be result of
infection by fungal species, including but not limited to fungal species capable of
producing conditions such as toenail or fingernail infections, ringworm and the like.
These fungal species include Microsporum species such as Microsporum canis,

Trichophyton species such as Trichophyton rubrum, Trichophyton. Mentagrophytes,

13



present invention. Not be limted by theory, the

application of regulated quantities of heat can result
wonodshiesar ochemi cal denaturation of the forei grRCT/US2006/019260

irritant proteins, or can disrupt the host reaction to

t.he rticular itritant, or bqth. The, djsruption, of
Epidfienditon sgsars Sandida Mhica. a5g Uheken e SR Shaviss are
sordtfnSGtre Rited REbOBHT Hs e hee»to the foreign

material. [0049] The nethods and devices of the
present invention provide the application to a | esion

of an K86t Adrrmatisely or rédifienallyniaraier ehedanents, Wee skamlesions

1,S I . S ] . |
ol PR PR R0 L AR Pl B gt
as Herped $imploxagped dnddl (wold fneseintigehital hetpes), MagigtllLzoster
anount is therefore any application or applications of
(chirkgp poRAnddhelikenapl e of neasurably decreasing average
recovery tinmes for a given type of skin |esion
prefer ?BLW] by iitaHR BoRe By @Y eft 201 PSPMAT tedtnlB dPkin
1, 2, 3, 4, 5 or nore days, pfeventing nascent
lesions bavsedkby bécterdal; fusgalomd viraliafedtionfdtanibsedferijvaly treated by the

o & colsilea QRBLER Pieks fie? by BPbBilob B M Soar

res{aétﬁsb lif the@hicFRNGRE 40 RSuRing DRitH deddt, eEPhif@ent) @6dmambd of ier loss
i ke. Devices and nmethods of treating skin | esions

of vigbitity offthe &Hestings A8%tt o Fi gure 1, an enbodi ment of a
device for treating individual skin lesions is
descri Tr, l & SdifRnksQf &ifi :
e L L i e M
proideahetheds and defices fre.thél¢tmmtroded sppijsaticn efiteabifod thsetreatment of

.period of tine can be varied.to.acconmodat i f e
siiB fosiote Qs oY et Sar s Sabim B aah badrred Py ghe
pre3éift thvtnhen BRARR!tBoRfinh&RicEdBy Bud bita! fRAtas pabishaies chiygdr, ant,

t enperature between 38C and 67C and sustaining one or
spiflehates.caphdenand ths like+ Riher skiadritanigimttoducedtby atherrangnal species,

econds. . but . in t. cases,,.for, bet 6 .

w00t bae® TREBTE ) B BRHESE0R BFERN. poison
02l@ §oitbs sivkiedaktliiB liksKian alss bearbed ukidgahd @epedatnd devides of the

approxi mately 66QC (150F) or greater, an interface ..
present dpvenhen.: ohbe Bmisd Dirdisors the applicatipa nliresilaed guantitigs of

hedtlibs résﬁfg[ﬂgghgtbg&e eftfica® g{é}{agﬂgﬁoﬂ SHRE fd%i%ﬁ Grrft& proteins, or can

nevert i ver
disrupt the host reaction to the particular irritant, or both. The disruption of the host

reaction can occur by the heat producing an affect on the cellular response to the foreign

material.

[0049] The methods and devices of the present invention provide the
application to a lesion of an amount of heat (thermal energy) wherein the heat is applied
over one or more treatment periods in an amount sufficient to result in improved
recovery times for the treated lesion. An effective therapeutic amount is therefore any
application or applications of heat that are capable of measurably decreasing average
recovery times for a given type of skin lesion, preferably by improving the average

recovery time by 1, 2, 3, 4, 5 or more days, preventing nascent outbreaks of new lesions,
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effective therapeutic anount of heat to a | esion

W thout resulting in thermal damage, dependi ng on the
wanosnksot t hermal energy delivered over a par PCTWIS2006/019260

surface area and how readily the thermal energy is

i e .ssue., [0 r eat n.
andYSRIORR 56 epelT Blribeibis S Sbstanat rothERl FeChspomport
assdofatadielitheld Rsiealdueh bg #eting 6t sdnk4iohd of PRER) preRakY, Beat and the

treatment tip 12 is used to transfer the heat energy
liket r om treat ment device 10 to the patient's skin.

Repl aceabl e treatnent tip 12 will be described in

gr %Eﬁ&es%ﬁ%éthd&stdftfeﬁﬁﬁ &0 fesfofls Fi gures 2a and 2b,

but generally includes heat transfer, or treatnent

surface 16 and tip housing 18. [0052] Repl aceabl e

t r eat niOASOt | Befzmrxgdmmlﬁg‘m lb@m;rmhadlmnhgf : depnce for treating

1nd1$/?cg%?ﬁgg ? s%orﬁs %jc%g dﬁ Of'rea gtp de%?c%éﬁ%igﬁtg% tw?rtaﬂsfer heat energy

to arskfiplesibn aba mmﬂe&atuﬁm@r agetqfenbd eafifeNThe s tdmpédture and set
canfi gured to sel ectively en%afgqr with body 14 to

perigdof .tlénet%a bg vared togicr emmedat dlifigrent sk lﬁ@w@s priembodimients of
t

tredBHOATRTRE 10 SEANABE BB SORMMEE L L B ESh L Le EOPRARAIGe

bet\&bcﬁn38°0(m1k1 660 and sustsining ohe eatnve emipeatikds witHintthet range for at

el ectric conmponents in body 14. 15[ 0053] Body 14
lea%t éF%RPé‘é .m%a@%ssfh foupeiween qoe%???%{ﬁtané 30 sfeonds. Although

B{J&g@ gﬁéﬂ t on
an 5?1?& %’r eléa% dc Ut t O n |Sglndgsg%&ét%ﬂal antgﬁg%ﬁlr& gf
appm)dllmtel}céﬁ?@e(ll S‘D‘IR) @t gefates, anfineahoeadcotting ©ndenitdiment of the

inclyde light emtting diodes (LEDs) 28 that indicate
mvw%@Pﬁj@ﬁ ted Qi empeglyF ok a hphpiteppsaiure sabagyerthaless deliver an

effécﬁ@@ﬂfé?a%%uﬂé’!lh&ﬁl to?ﬁ?a{t kd B, %?Pe%&hlﬂgﬁ‘ﬁ Heﬁnﬁlrﬁ)awqage,

usi ng |sp ay, any dls play tec no ogy such
depasdih€Ds theranodumé pf thespdl amenggyieheered; eckrwipattoudardegface dreqjand

f oncepts des her ei n or exanpl e, LEDs
ho“é%%%}ﬁﬁ’&tﬁ PT&h1S qlﬁ’h‘{w #’Bat?cEH?SBS;( enPhat t he

device is not ready to begl n atreatnent and a green

l i ght [0051]ndT@aient Béticd 1@at e Musterd eRbdGinicht IRAMNs bOdy 14
d glén a treatnment. LEDs 32 provide additional visual
and;rgp

pashlei tiatrpent tind 2y é@placg%m%traai,m@wetlm haisgised tnfgansfan ghe heat

i A SR T
be ded¢ritidden tgyqaeer dfstailrvaﬂt rofgrendei tp Fi@res 2a and 2b, but generally includes

heat transfer, or treatment surface 16 and tip housing 18.

[0052] Replaceable treatment tip 12 connects to body 14 using tip
engagement mechanism 20, which engages and holds treatment tip 12 in the proper
orientation with respect to body 14. End 38 of treatment tip 12 is configured to
selectively engage with body 14 to ensure the proper orientation of treatment tip 12. Tip
engagement mechanism 20 includes electrical connectors 22 which provide electrical
connection between the electrical components in treatment tip 12 and the electrical

components in body 14.
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currently connected to body 14, and any ot her

i nformati on which nmay be useful or interesting to the
wagers/128%9speaker, not shown, is al so housed i nroDag20D4/019260

The speaker can be used to provide audi bl e i nformati on

toth e ano u remai ni [

et rIQUSSE BOGDL R Ruohlies AT NG 2l s Eear bty over
buttdnd 4am sl hatirnatdinydng deviEO 1084 hﬂ’d‘ofﬂh ateaitheiitbulién 96 & &ded to

or |nterest|ng to the user. [0054] Housing 30 of body

initipke FHRA Rl Aropingnis (fredment/artonSiren dnalude ight emitting diodes

30 S .
(LRSSl AL SRS 103 LOUP B, B, i
the sltustrated emboldiment nseslioamgxsmkgl IGEIblgazisi aerﬂlslﬂSy, ailidisplay technology

re nt vrce 10 | des e USI rechargeable
such 3 EC R ol (relagitundhe e potien: &9 fhecantest e
desPRAhePQH! E6r éEPaYnJ}?@ Llﬁﬁdmk%uﬁﬁfﬁeﬂﬁgﬁﬂ Eﬁlbexf li %ﬂﬂ i dlcate that the

i nvention, including receiving power froma I nary
devige|is nelgerdt tqj:@gurga tegpoweirand ergieendight b mdmhartbd tmatrnerﬁ device

er_t. the .i.nt
10 364330 pbBinfd i bhed L ERRRI ol SRR PG it B apyto he
useb)atich @0tht cBérga kérﬁ)adﬁmg i€t Faiéry O mBithbéPof e iIMB e ARbets
wi th anot her device, such as a conputer or PDA, and

avallphlg pging e cusreat Feplaceable irpatmant ti b dhasiype of weateen tipe12
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interesting dethiel uset & aperkert not shoﬂrﬁ s alsshowsedinbbdy il . Wheispealer

8 f R bl atment tip 12
cande i ot pudioly EIRIG oIS Hoer Qb P AR p et
rem\MHn‘iQm the UeBEhdn® ah'eRBSEGIAIN I 1NEBL SN SR B Ye %d taﬁ‘fot er audible

plledtreatrrent Ther mal  mass 40|ncues her ma
lnfctmlaﬁglﬂ that gught4e usafhberrinterasting tof the ustrp 46 has treat ment
surface 54 which is placed |n contact with the region

of sKki at her ransfe

s pr PO HoRRE 0o RO R B RN o il
intelprusl compbﬁieﬂneoﬂ‘ tosanmeht fdevioe aOLyHﬂ’ﬁilﬁg Baholdk titke 1ﬁtelrﬁaa Ble@tncal

heat transfer properties. Thermal transfer cup

compoaeRs @ad glqnooveéﬁoepr:émft asgehegseable agores \&Shrl@trpatment

I
ol A B B Ry SIS S ESATE an
Suitelble Powier sdurcomap bt uirdtbysmrbadimeattsefithe um\penﬂidn andudingyeceiving

. R r
povvfg fg}%%{a}ﬁﬁgaa esocke? u&lgg 3%8&”& clzoq'd Fb%&ery charge %g{’t%téﬁs fcised

to plug in a charger to charge the internal batteries. A data port 36 can be included in
body 14. Data port 36 allows treatment device 10 to communicate with another device,
such as a computer or PDA, and allows the internal electrical components to receive new

programs or new data to be used in treatment device 10.

[0055] Referring now to Figures 2a and 2b, replaceable treatment tip 12 is
shown with tip housing 18 from Figure 1 removed. Replaceable treatment tip 12 of the
illustrated embodiment includes thermal mass 40 which is used to transfer the heat
energy of the applied treatment. Thermal mass 40 includes thermal transfer cup 46.
Thermal transfer cup 46 has treatment surface 54 which is placed in contact with the

region of skin that is being treated. Thermal transfer cup 46 is preferably formed from
16



onto the tip of circuit board 42 encl osed by thermal

transfer cup 46 and are used to convert electrical
wenersgyes®deom t he batteries to heat energy usedpCm/uSh®e6/019260

treatnment. Resistors 48 are brought into thernal

i ' | t | treatnment cup 46..by . S
har AP b e b B FR R0 ms Vi i R
trafs&apropeatidsi dthkymdlittansfet bgy MBéncldsadstip bf Clvdnitifoardd2.
hol ds thermal transfer cup 46 onto circuit board 42.
Pottin npound 56 of the jllustrated enbodi nent
provi d@ggﬁh e8ﬁﬁ‘j“6€?acf§ 44 has lestrigtl compensnts usedde parfommths

tredhRent HGEAR o RS Surfle lafid gfo%ﬁd%g ap) éfec{ﬁ‘fca(f boRed b%RV%ﬁl tFffent

conpeting factors that cone 1nto play during ea

tip 12 ead badyt 14 ¢f30BThemtkievivall 0 shosn #Figeredr R asistdab ¢S lage mounted
chosen | ar engu so that the treafnent devjce ca

ontf SR o el R aL L hspq B el BT bip 46 B aed v

coriveR aledRithl drRABLRriUhE balthiich i RdaerRindy iiRd i BRlFRRhent.
cycle. If the thermal nmass is too snall, the treatnent

Regdgisd8 arabrgnal) iato thermal semmunisatenwith thermahiseataeniraup 46 by
S S TE 5 o 418 g s
trafséatcup d6 and holde theainahteasfef Quagds bawickitait Bofd 420 @ottiabl e
CompRA P S e BT AR SR TEAIOS: R FFIOrRHoG Mg mass for
thehRAMBRS 86, ﬁ“ﬁ%?ﬁl? ﬁﬂ&? 20 %I%‘?Pé%i‘l?@éhos%fb%lﬁ%g CO%B?tglgefaCtorS

tenperature e ther Intrying tor
that ¢randnieftt pley dwshigeachdreatmdnte treat ment site, overshoots
the intended treatnent tenperature causing the thermal

Cenper Q05 Fia. Thdmaf RS 2L ke s na it ke snflft iyt the
treatinestelel fze chie rdaCiped Rb1dIa8 clodely avvpodsth1OW NedilstaRt treatment
overshqgot, can easily result I1n burns to the patient

temparrie Siring theolierdacatmerf cypigl IF the firappkmaseds o small, the
trea{tfiﬁ@ﬁtq{egfc ’ishml’bhéjtorrﬁﬁﬂfaffa Qoﬂs%{e{@gfat&rg %%{1 %Ig?{n?eﬁltt Qurface 50

I ncrease the safety nmargin used ensure e
is brdnvgghirvidto camsact ddthsthe phtian’'askinodiich actfia Heaigimkodsiwing heat out of
er at and | ower set tenperatur .naot be as

te re, may
theggps| tss 91 a5 1SS P AP BIera ST CRRIER HeBrAHIE R Sough to
repl2@0 8RIheSORMRIS R Yo the pakiBRP Min. TBDS a0 idRedBORE '&Pﬁﬂlz@s of

| arge, it becones hard to control as the thermal mass
ovepthoohwdierd thovtanaperatsrsorfdhe theimaumass,Hatiyssg to replace the heat
tralégeq'{retd' t8 rﬂ%' tlréétment site, overshoots the intended treatment temperature causing
the thermal mass to reach a temperature higher than the intended temperature. As the
treatment temperature is set very close to the temperature that would burn skin,
overshoot can easily result in burns to the patient and must be avoided. Too small a
thermal mass, therefore, would require a lower set temperature to increase the safety
margin used to ensure that the thermal mass does not overshoot to a dangerous
temperature, and a lower set temperature may not be as effective in treating the targeted

skin condition.

[0058] Conversely, if thermal mass 40 is chosen too large, it becomes hard

to control as the thermal mass becomes slow to respond to input changes. Additionally,
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17if the thermal mass is too | arge, the anmount of

power needed to bring it to the operating tenperature
woeewmnesok ar ger, either reduci ng the nunber of PCT/US2006/019260

treatnents that can be performed by a single battery

i By Pt e e ol b tiene O Braicte e SpStating
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e e e
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indicates the tenperature of thermal ma
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40 (o B TR o e 58y T R P, Bl ingUlaeaR F1R as
poskibtottitatrhdit khifsde ey sd&@tﬂa@tlk@?‘nﬁ%roﬁfd@@ b ﬂiei’m‘i!térrﬂormost
thermal mass 40. [006Q] In addition to therm ster 50,

clogebyiindératns thesppemtue ob thermalipessiddeattherrentesnisite. fMloyntios
I
eSO Sp] GBS AL SRl UGS S
exceadhentmbtmans t&lﬂi}iﬁamtdesbltﬁedanmﬁmushd thetdmeter) dt¢ ®rthermal
Redundgnt therm ster 52 can be connected to the sane
graghepts %Bé‘?%?“ﬁ%sst"ﬁerm ster 50, but is preferably
connected to a separate safety circuit outside of the

cont r ojpokoP PIPAd it 1B RdBist@ 050, TdiuBdd: BekHREer 3068 fh%"\/lded in

| evel of safety to the treatnment device as redundant
thetnpal mpgss ¥ of sbodiniedtsrio enpyee tiet e &ailver efthernfistet 30 eannnt result in
the]{rﬁael mn?sI QO (fgaQM gteAlgerg%eé %‘at‘f;r eal‘bd R é?rg smtféfxe Patle t. and

roproce

RedLﬂElbhldﬁSfﬁﬁﬁHDSZ/c@l terenhedtd] AL m@b féerépro€dsbdr 48 @lasrehister 50,
mory el ement 44 can be any conbi patjon of

but;ﬁ B@é@gblbfgomt%éﬁa@wéﬂs sRiBRCITspiopisids af dhegaiie! lgeg of
thefr[E@{e? % ml"hfsrp?@&ﬁ@s oftleP le%Qle&ﬂ shiefy {Ol'tﬁggr &é%'{%f 2% redundant

enment I's used to store tip specific |n ormat1 on.
theﬂmstee %2 mpiuhi wdt bsatfected py a failure in the main control loop that includes

thermister 50 and the microprocessor.

[0061] Treatment tip 12 also includes memory element 44 mounted to
circuit board 42. Memory element 44 can be any combination of processing and
memory elements utilized to store and implement treatment tip specific functions.
Memory element 44 is used to store tip specific information. One example of such tip
specific information would be a limit to the number of uses for each replaceable
treatment tip. Treatment tips can lose their ability to strictly maintain the treatment
temperatures as the elements within the treatment tip are altered through repeated heating

and cooling cycles. As a result, treatment tips are only intended for a limited number of
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specific information would be a limt to the nunber of

uses for each replaceable treatnent tip. Treatnent
woORp®w/1e50921 ose their ability to strictly mai nt aCm/uSh®6/019260

treatnment tenperatures as the elenents within the
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calibration information stored in nenory el enent 44
devigedl Ot sgeauant 4efj the partipdateedudsof the eporonkms of the tesatnmann tip.

device 10 to account for the particul ar val ues of the

compon [ i I T I

ol energ0gs], 2pé Béniory Bl cd oo {410 RehnllP v R fuch as
tredtmnewit ayelet durytidre trdathehit empetatiea i treatinenpe¢qicneycbaadion the

t.reatment frequency based on the particular |esion the
b 68 Bl PORREReal I g iR h eV Rdn BYERE™
calibPitdh TRforPBtiof &ld BEaRhERVali 108, TBlct BBatiled: {i {Rhformation

vari abl es, other treatment tip specific informtion
candwrstdred &1 memgry elementotdythetl aedeethe trddtmenbideva¢eds itstoperation. Such

. Jdreatpment device.in i.ts operation. ch i.nformti
inforz OB, SQEsP L B i Rt e PhoaP s F B e
intdnd B tredtniehPpdbstolsN s well 8N4l gstithfreiaforiatioR 1HdAGInS a tAStment
well as algorithminformation used during a treatnment
cyclycl e. [0064] Referring nowto Figure 3, a diagram
showi ng the operation of the electrical conmponents of

the tr n j I I, Qe i i :
bovi ol e Rne fock b ERAIDLE adblefoph shv BT bitGflion of the
ele@fcalsopogemtsmethettwamenpdevded ) fod Rigmerlds desoeibedarDevise 10
. Jnputs and out f treatnent. device 10 from Fi gur
inck Byl e BEREr W roRBERIE DY i BIAETRIRN BLRGIoND fhcontol
the 24rio@ Nephid ah@ SHPHUEFAREMANESerii®e NPREHM-TIBureN. AHMRIPHIOWSsor 62
the treatnment device accordingly. M croprocessor 62

recgivebinpuiciEpmawen puitorf 24 gnd in response operates to power-up or power-

down the treatment device accordingly. Microprocessor 62 also receives input from

treatment button 70 and operates to start or stop treatment based on input from treatment
button 70. LEDs 74 are turned on and off by microprocessor 62 to communicate visual
information to information to the user, while speaker 90 is controlled by microprocessor

62 to communicate audible information to the user.

[0065] Microprocessor 62 is also connected to treatment tip 12.
Microprocessor communicates with memory element 44 and exchanges information on
tip cycles, calibration, treatment variations and other tip specific information.

Microprocessor also receives the signal from thermister 50 through interface 88. Using
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treatnment button 70 and operates to start or stop

treatnment based on input fromtreatnent button 70.
wOEBDs/1Z89ar e turned on and off by m croprocessecT@R2106/019260
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provi des a _saf ety r(echanl smto ensure
thredwabdéshef oparatione thef propertiniad petronsie uskskle daoen Higswysigm response,
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The P80 i dofifh &hplehRetddan AicRpRicefor 62 Gﬁ%ihtes toTbrdgy @k thermal
derivative or PID. APIDis a control algorjthmwhjch

mags tosthe Hesited ppaasing fenanpraptpre) as quickheasos B&W‘ghﬁlﬂmﬁ’@l pggshoot,
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an% glrséril ég%g{e E[)or %g?&ﬂi i aﬁ‘céé? ﬁlﬂéﬁ% gﬁ@%ﬁ{% ofthetHeRhSIGhas during the

oop, an ative prevents
tre@iyiehs byndd thangte waaked Hlyahd heal biek EffErtaif ior r¢atmrent area.
i npl enented in M croprocessor 62 operates to bring the

t her mal s_to.t.he desi.red operaji erat u as

qui ckl Jﬁ@ pdd §?1‘iy‘ﬂ8ng‘ﬁ ?ﬁngﬁ?ﬂ“ﬁﬁr‘:‘?fﬂgﬁ hg’g{}t% ,Sls'%ﬁsdzi %i‘rg gomnected
to 98?&?5@ shrb@cH @SRAAAntAoShSU) S@sch dinthee st Retidt Alfexdum

the thermal mass during the treatnent cycle that are

currentgetinghshoseretomaarens rirlaway peetheaimetof sesisters e Mattgiyehd, which

067] hi .addition to. hej n
cap B peppie s oup o7 Bk ind P40 SRR EREGehy Birlef Shareer 66 when
baltE§TcRRlgel 66 Brdoasikct&Dio entirgdl poasr upply 68uSextbiul pryva supply 68

maxi mum )
can be any type of power supply, but is normally an AC to DC converter connected

between battery charger 66 and an ordinary wall outlet. According to embodiments, the
output voltage of battery 66 is directly related to the amount of charge left in battery 66,
therefore, by monitoring the voltage across battery 66 microprocessor 62 can determine
the amount of charge remaining in battery 66 and convey this information to the user
using LEDs 74 or speaker 90. Other methods of determining battery voltages or charge
for different battery technologies can also be used and are well within the scope of the

present invention.

[0068] Referring now to Figure 4, a diagram showing the various inputs to

the firmware run by microprocessor 62 of Figure 3 is described. Firmware 92 represents

20



current rating chosen to prevent runaway overheating

of resistors 48. Battery 64, which can be conprised of
wonecarsayr e i ndi vidual cells, is charged by bacras006/019260

charger 66 when battery charger 66 is connected to

he BRSNS  GUREFORBERY 020 Foy i Fpbesed it
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an ordinary wall outlet. According to enbodi nents,
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Referring now to Figure 4, a diagram show ng the

vari ou to th ,mware r.un, by.m.cro ssor
65" of 0B clrirebors ot iRt A SRR ERE lemory
eler%@ﬁthﬁt PQGAAI] AgtbRaderse f&gﬁl@ﬁb&h@ﬁ&ﬁﬁ%tu&%fﬁﬁ@ﬂﬂhrmal mass
urée 3. As described with reference to Fi gure 3,

in tht: grp@tpte@t;eg gesordng fosthe BEp glgosithry pregspamgd tutto Amayware 92.
B g o MRS e T R 5P
94,1960 amp@&azmdmatré aibsatd of LEE@UE#E&ﬁm bignte3) a8 prdvtl@e indications of

_therm ster 50 and bat |rmNare 92 al so abl e
tip {ife dEDmIYLateHOTHREES éﬁﬁ? IFFE SEM 8§u
as the maxi mum nunber of treatrrentsfor the tip, the

nunber (go70f | Reler®d ARR IS FRaEdSh kit BbRioHRIthgPIm khSwving

tip, and calibration data.  The m croprocessor 62 and
vanmmpyraene fietes oiiﬁrrnayree%ﬁt@mgfegtanﬂ agehdingite fp evphodiprent is

cr.ease | cac f Ly t. devi
deSf:ngb?ﬁ%(ehst? g éibagﬁag% e%n$ %éugﬁ: st%tg ??%}g&ﬁ i5 ﬂl og&er o?f state.
Dutifif @i w01 hods tﬂﬁeliiﬁbm glcessenis shdl, recfelnhﬁy\&frﬁe ﬁ&wer to allow it
controls FET 86 to reg ate the tenperature of t
8

to mpgitorthe rawe Guitonh dhe pusicrder state d 18 éclsk avheg ﬂtf‘om‘ﬁ% 9m fytton
o AP BTANGUEATRRS RGN B Vo SN0, e
Prdcessttﬂ@TlpSMBmanchtziiElDisz the, mﬁﬁqpramadscﬁ &2 whd atenarg ebutmeﬂé from
Flgure % Dshagge {115 gtggci:tllcgtrea?ment mﬁ)rmgtrtoonv ! Ig ’(t?heI H)dtlls%gé COourtll% 18 not low or
zero, the state passes to Heating state 116. If the tip count is found to be low or zero the
state progresses to the Warning state which provides visual and or audible signals to the
user to indicate that the tip count is low or zero. If the tip count is zero or the tip is
removed, the state passes from the Warning state 114 to the Suspended state 110. If the
tip count is low, but not zero the state passes from the Warning state 114 to the Heating
state 116.

[0071] During the Heating state 116 the tip is heated using resistors 48
from Figure 3. A predictive model is used to set a timer based on the amount of time

that should be required for the tip to come to temperature. This timer acts as in indicator
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tiplife (LEDs 94), battery charge (LED 96), and

treatnment status (LEDs 98). [0070] Referring nowto
woigusries®d2a state transition di agram show ng vVaCTM82006/019260

operating states of firmvare 92 fromFigure 4

LN .an _enbedi t,is. described,..The state

a3 el 1 BB Bt nein 8550 By 1 4R St roach the
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state 110. If the tip count is |ow, _but not zero the

b
118 /x fignep dsseadedy yromepirangaliR eagy stasg bl & 1l thegimercexpisas oriife
powdr¥ufod égpre££9mle%lfﬁeﬁ&aa§ gta#éﬁgt% @ggsﬁagéﬁ%s&ﬂﬁ%s&met I p

I S heat using resistors 4
Suspemdtidctdte é1®odel is used to set a timer based on the
amount of tinme that should be required for the tip to

cone t ture. This timer acts.as in indic r, 2

Tehat ORZSRE AL fmed MliohsHEmaf M B3 Babhaf 11§ incstate
trar$Rioh€ €3 Tieatrhéntlshge 110D TREEMBRY a tr8@fitint R ePARIOLIESIHARE are

operating tenperature by the expiration of the tiner,

starfed ypongataringitee T regtneyt siatepdOe dibie spfely imen is ylighthilengartthan
_ . ' bbb _

tho AP ikloP 8 ERCH (R 5 PR e T 4 e wit
expiread hehsitibo thecstite & the PbeetRewdt stated@t deforp otuesitidrahg 46 the

faulty co nepts. [0072] In addition to the
SRS Of T i Siteiana engHans RonheRmeReAte a2 i Saspended
statd 90 ifhe pbABShttdRNs Plbsdel duRfg RYRBRENGCEv gL ate if the

power button is pressed, thetip is renoved or the

battery voltage falls below a threshold, and
i ndi c dtl ofAstaliecatmaant cydle can be a relatively long period of time, the

treatment device can also be programmed to provide visual and/or audible indications of
the progress of the treatment timer. For example, speaker 90 of Figure 3 can be used to
provide intermittent tones during the treatment to let the user know that the treatment is
continuing. The time between the tones could be spaced to provide an indication of the
remaining time in the treatment cycle, such as by shortening the time between the tones
as the cycle gets closer to the end. Many other methods of providing visual or audible

feedback could be contemplated and are well within the scope of the present invention.

[0075] When the treatment timer expires, or if the treatment button is
pressed, the state transitions from Treatment state 120 to Wait state 122 which forces an
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provided to the user through visual and/or audible

signals. If the tip successfully reaches the operating
woeopansmdure Wi thin the designated tine the staC®US2006/019260

transitions to Ready state 118. Atinmer is started
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. XD nd, t LLi.an: :
in GO E B, AR RN CRP S AL oy B IR LR R hutgs and the
intdrkfbatnidie dslagtie1@besvondy, ananpdirelntseatmentlifnicaf 3Emimstsatoald be
useérztg éltgg’ﬂt%g agyeiggﬁgarfpﬁr%ée L Ol(i{?c]} lgc_eonrf)%\é\gﬁ? tk%gglmgm : olrl‘cslbsefore a forced
intdQak segycl e can be a relatively long period of

time, the treatnent device can also be programmed to

provi de vi sual and/or audi ble indications of the

progr eBW76F RieEertingnovwinFiguraydrandop tiestannst deviepespriele of

0 of Eigure 3 can . OVi ' itre .
netiadoul e EnE S B HERD it BePEBd [l LR byt devic
130 hRehidesatamiht bae cFibh N2 Agl miligld tredembatdoectB4 Base station

tones coul d be spaced to_provjde an indication, of tlg%rom

13% mekides Al thei aveential fonetionalint oflhe bedycl et tEqptmenidlepige
Fi%gc? g,t\)gl?lentgeattrggnttdﬁ)@@l ﬁgéa\ﬁﬁwg%ﬁin%é %@&ﬁia@ﬁl&fcﬁgrflﬁﬁf; bereplaceable

oser to the end. ny ot her nethods _
tregtnewt dip h) fronsbighreoy. Foritahge betwdbairtatment dévise 10 of Figure 1 and

ontenpl ated a are well. within the.sgco f the
BB RrE Srvicq BDBSTmiHbh: DHoSE FoGPRGARot forepommodate
muE HeSmeRf lochtidRRirhhRaks®Ny. button is pressed, the
state transitions from Treatnent state 120 to Wit

)

state 122 which forces an 22inter-treatnent del a

) _ .1 f
t he pol®¥77buBasnstrdopt Ehememupicatprewith Featapnt dofs déf‘ pitler by
1 h i .at 8. 1t he. stal gt anstti S .
w3242 B 0L DR ARR o SR o
Figled 6yortbyem &ind o€ a twissdess coniestitiagdds shovie adigsiedt wsidg @ireless
In addition to the intertreatnent delay, the Wit .
tragsrpifigrsyiAg. A5 Do ikar 19 Ao Beuges Iorpoised ¢ pemtepreriual
infobdftion to the user of device 130. Base station 132 and treatment dots operate in the
same manner as described above for the single tip treatment system. Treatment dots 134
can be formed with an adhesive coating on the treatment surface to allow treatment dots

134 to adhere to the treatment area.

[0078] Referring now to Figure 8, a treatment dot such as one of treatment
dots 134 from Figures 6 and 7 according to embodiments is shown in greater detail.
Treatment dot 134 includes housing 146, which holds the electrical components mounted
on circuit board 160. As with tip 12 from Figure 2, the circuit board and electrical

components are covered with a thermally conductive potting compound to create a
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Wiile the inter-treatnment delay forces a relatively

brief delay between treatnent cycles, the tenporal
wonemimse |imt acts to limt the nunber of tPeaUSENGS19260

that can be perfornmed in specified period. For

exanple, if the treatrrent cycle is two and a half
thermal prass. Meoynted onjciewit bpard dohwr mamprianddogig elgment 484, a

t I :

rosipEFP PISnd RERHTENS2. WBich Blral AL p Moy Pl Fibpect o
Fi gumﬁ elmutddition] trexmmnios 1 défroheleapbi s d/hiahtoan‘e&heﬂ b}: the

psed.. [007 r now to Figures 6 and

compei RsiRt fa%w%ﬁ% ﬁ@ag ©F &2t m@ 2 ¥{frelesy |tr@nscewer for use
with @A roIRSs ﬁéaﬁﬂéﬂt Jagied §1‘1&Wﬂ 21} ﬂg&&w bR the Witkibis d&?&tﬁo%r

treatment device 130 includes treatnent base station
sout@21 rdightiilsd pe wtilizedde seprly thetpoweBneceBuse fos tredistors 128 2o

[ n%l #_ildeq?a 'aldntét{]e essential functionality of the body
ECOPIABIGPRNTMEAt device 10 from Figure 1, while

treatment dots 134 each contain the essenti al

f unct | [00ad] t Yreafmdre dbatRpdhodntin Fagui® 8 hlsbiibustidtek aamlternative
gure 1. The change between treatnent devjce 10 of

trem@ufr wirtpoe nbreatant Syriesof dipm Fiaifsreies dessribed apforged from
aluﬂﬁlllnﬂﬁ BF E%e@n%ﬁ%a}l? c 19({11'&1(/9&5%5“1' af. OA Z%ﬁpﬁﬂﬁqg‘éﬁch as

tiple treatnent [0cations si tan [0077]
alulBdsanm stozkd vy $8H vdemused agairess a defoomable amtsudoassldm4

HoR ik PRtk AP AGIOET 4 SOeec, Bered PRt gt 5ol o

trea[fﬁ@ﬁtss&facélls\’\dnﬁﬁlle 86 Sortad l&ﬁfotf*tlib"su@ﬁcé ® B“d"t%Mbdl i S héat is
wireless transnmitters 142. The base station 132

notatr enwd teitheentirerieament areg. clonaney come thig limitpiemmatdermable
trea%tlinga{' %ﬁa{%g ! (f {hel%%w %S %A%’lobei ﬁ&ﬁ%ua{ f%ﬁ t%@ tr%gl‘?ne?ip glrface 6%%

S Opera eln manner as descri
theﬂ’ﬁ@l\ftﬁasfs @onfol@ 16 tegt@athém atdfae Eﬂn’&mﬁbcﬂ)ﬁﬁﬂﬁ of suoheadefemhable

dots 134 can be forned with dhesj ve ¢ foatlg
troqtiist AR i LGRTAFACRY b 6| BNy 160 G5 DR PY 8 (Sormabi goaterial 158

suc@idag S?g:og @r El@nla} hﬁ?érﬁ?ﬁ)t H % a '[L&‘Q‘l%.ﬁl{ cBRdREvE Hﬁté?f&Wl &Pwhich

t r eat nent ch as ohe of treatnent
is afsat éefdmzhbﬂaf, smhFasgmlwn@r annhla? gat cResikitorg 149 arerdbbaiorteams fr heat

LS sho in. ter t ai Treat nent dot 134 incl udes
to fhs &QWETT&%PQW&@H%?%&L Wéméffel‘éec fcal conponents
nmounted on circuit board 160. As with tip 12 from
Fi gur e [6b80] hetkdritiplickighe asld anlydleeehiehipdted and are well within

the scope of the present invention. Other tip designs could include treatment surfaces in

the form of pads with larger surface areas to treat larger regions of skin. While the
treatment surface of the present invention can be applied directly to the skin of a subject,
there can also be one or more intervening layers between the skin of the subject and the
treatment surface. The intervening layer or layers can be any desired substance capable
of allowing transmission of thermal energy. For example, an intervening layer can be
composed of a solid, semi-solid or liquid layer such as the gel described above, or such
an intervening layer can be a sterilizable or disposable covering for the treatment surface
which is intended to prevent the transmission of infectious agent from one use to the

next.
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conmponents are covered with a thermally conductive
potting conpound to create a 23thermal nass. Mounted
wonomieset board 160 are nenory and | ogic el eremtusidsd/n19260

S|mlarI¥ as described wth respect to Figure 2.
addi t i ASLL r The Heatmendevicsgan fe F@abéedpw lileailes ﬂwrfieé’we toa
. i, t f
higfloyEh' @b o 4 SRR AT BE 10l s Jf iy
of atfythictdoeganiisned #hasart pegtmwatthdesyitmentsduoface. | ﬂhd:ﬁr@nmmtkurface
In the wirel ess device power source.150 m ght a be
tselfcen b3 stEriiged B 613y <P ) kiioch ok wesisafiop shch wbpligpeen of an
antx’sg‘ﬁlctt‘atﬂ@ﬁﬁfeé%%o bbgedBsigr ed heat. [0079] Treatnent dot
1 shown 1n Figure 8 also illustrates an alternative
treatnment surface. Treatnent surface 54 fromFigure 2
was del9B2bedhashapsofihe treabmend sufiasnan b apy Beapeeng remposed
ther e
aéq'y Jﬂﬁgﬁﬂ Mha(t:t A5 %ﬁlproignaﬁe ﬁ%«gart]ma:@e ggaguc%lljz{r tg% of%%‘f&.aﬁl

partledior, m&i@feeths lﬂﬂitfeﬁ‘@@ is uahpmd sk mﬂeﬂime vesubsagtalhsihflaxible
non- def or mabl e surface, fl as a fingernail

mategigh Aliq interfgge Pa@bﬁsw@a&lw angdl ORVEX PICORRAYS %ror grample, a
o BB I lichte B S AGR! 8 M Ans P18 B8 oo
on Te faccemight preefédably Heisabstatialnplamarce Conveaisbas to eamnergrdontact

.surface an Iher s,.can be .used ch. tha
with b5 SR BHREe Eions B BTy B Rl SuRiETner o trdfinent
surfdc8 3o MO trehRAt o%gﬁ%%d@%tﬁtoéﬂﬁlﬂn@h@lﬁfeﬁrmy Ibe shaped as

[

t reat ment tIEISH ustrated by tip 162 p 162 is
a rigr arecbabyorotier apprapsiate shapesa asito be glasedin eleseqirpxignty to the

L e T Bkt PR Y o£ G,

defentling @ theé typelol Rsioge interﬁeﬁ icsbotrantd¥Bitan ereainhent tievice in
transfer heat to the thermal material 164 and
acegEdpeaabihdbe presentdavenion. 0080] Other tip desi gns coul d
easily be contenplated and are well within the scope
of the qysasenthelcBM&pld RBeritfehi Mefeirt hBo Q&ﬁéﬁﬁﬁt&@éﬂli@raﬁon
include treatnment surfaces in the formof pads with
mdtlmdgfer calibritangethe treatsnenbtip. r mguridr aalgﬁatwre@{smms péwekvenld be

the t { rf th
opiif B iRt et 1y (o afibe R MR TERE s ot an
oulsiiRt@np@Btudd ShsHE sihtas@h iffdred théi‘rﬁémeﬂét 60a bcﬁwﬁﬁ $hermister. The

bet ween the skin of the subject and the
resulting temperature reading would be compared with what the an expected thermister

value. In a preferred embodiment of the calibration method according to the concepts
described herein, the tip is buried un-powered in a pre-heated thermal mass, such as a
heated aluminum block with receiving holes milled into it, that is being held at a constant
temperature. The tip’s thermister value is determined and used to calculate a calibration

constant.
Thermal Aspect Ratio

[0084] The aspect ratio between a thermal transfer area and thermal contact

area plays a significant role in determining the internal skin temperature resulting from a
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treatnment surface. The intervening |ayer or |ayers can
be any desired substance capable of allow ng

wonrerssins®si on of thermal energy. For exanpl e, RQT/US2006/019260
i ntervening Iayer can be conposed of a solid,

sem - oI id.or l.ayer such as the scri hed . .
give Bige & theméldﬁq%t %ﬁ itiRt J&%ﬁ%@a} Agnept %%}ngg’@ugie Stsed o design
r
aprRffee e hplfh vichs SRARAIS o BAYE IR OlnoldR ol Welien

speofficatidresct i ous agent from one use to the next. 24[0081]
The treat nent device can be sterilized by heating the

devi ce ' nou at ur e, an

st 11 cIReT bR RBRER AT Tt Pl @l on e thommal
contact b |u'séd’toneaﬁéf‘ Mmifeg &égi’érg@ﬂ’thé BiEin th@ten@fefatifeasiéMdier o induce

the treatnment surface. The treatnent surface itself

heat ghpdsdn bectenialj viea) op Jungshlgaigns. ob smﬁeqlﬂéaﬁlp@ﬁture of the tip are

b LSRN B AR LAk AT
shdck gtatt metiligh endupheo casntds g fiyars bapﬁnmnehtcshnmmeof any
material that is appropriate for the treatnent of a

partic r. type of .l esion ti uar
ot or ¢ o861 YRS pRsunRsin ompRElbitel it colBEl St Bepsps on
a fixBd tﬁ&'r@lbﬁvélﬂz@?é)&!ontabhﬁeé [ siEAIBCECBaBr Bfzer). These research
substanti al | anar, conveX or concave. For exanple,
stugies a@@nmetn pre@mra@étwmmeﬁde af busp incidence alyarsing termperatures and
us SEE:
tmt%s ﬁ? cm r alr‘JZF 1ee conLa%f%lﬁ%. gﬁ%ﬁ“ﬁg%r (g I a}ﬁgﬁuc%ghoé@%aﬁé‘?e%uctlon
in E&nﬁl@l@@lﬁe This @_&iﬁcﬁﬁﬁ dogstiivt 06sr i a fineae réledoshp. a"lfhis non-linear

possjbly, their i di at e_surroundi ngs. A treat

reldfipehied oLy He TG BN TGRS ﬁﬁw RS HTe O hich is

alsB QAGh %hEar'E's Ql}ésd?tr SHhe ﬁﬁ)lleﬂénpgeh 1RStwd donftdnets $eontact area
cap, or other appropriate ape so as to be placed in

andtrasferpranyi Aistthe diemietees of thieeottack atrq:asmmeasea the ratithefigbe transfer

for _the freat appar ent
et iSOG oA RDE Rk agRighY RS foif Bk R BRGE Bacually as
the doRakEdaiclch gdes 4189 UBDLn@IRYI ce in accordance with the
present |nvent| on. [0083] The concepts descri bed

herein al so contenplate a calibration nethod for

cal i br 087} Sn@etth@@amﬁrewweaﬁfss vith dhe saapmert g eswtact radius
o e AT 0 R P BRI e
coftfct area, it follows that drop in the Thermal Aspect Ratio is initially steep.

[0088] This analysis relies on a fixed heat transfer coefficient for skin. The
presumption is that this fixed coefficient results in a fixed transfer area width (0.125”)
which is the area immediately surrounding the circumference of the contact area through
which the higher temperature of the contact area is wicked away and dissipated through
contact with the air and blood-circulating skin mass. Because of the fixed heat transfer
coefficient, the transfer area acts much like a fence, preventing additional heat transfer

beyond that which is permitted by its own heat transfer coefficient.

[0089] When the Thermal Aspect Ratio is high, the contact area gets

relatively good and uniform heat dissipation via the transfer area (in addition to the heat
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out si de tenperature sensor, such as an infrared

thernoneter or a contact therm ster. The resulting
woeopansmwr e readi ng woul d be conpared w th whatTuise0a1019260

expected therm ster value. In a preferred enbodi nent

he cal i;brati.on.nmet hod accqrdi to e concepts

tranfer /G R APH PO NEfY st Brs Bepetrath HOBtrcr WMo As the
Theapiat AedceRatih8¥opB | a 16826 anBlafdbr @8niActRER b ¥ YbR WA more

bl ock with receiving holes mlled into it, that is _
heahenasgy Waich capnas be dissipated viethodransfor area Wsulting pn sapid heat build-

t ] [ 1.hed..an S to cal cul ate, a
- AR Tane i ot o R MCRRARD R et GG B 1 pThner
tempsipaats ataf rapidbeineeasingrdthier mal transfer area and

thermal contact area plays a significant role in

det er m_nj ng e dnternal skin tenperature resulting .

from gfogg@i vtﬁesTM Asprst Rafio dynamicatherefor f.crepigsgm inflection

A OB @SstenRaidicte SNOMIndc i poiadtib Q62408 rtai
pofa prCo fajcgtﬁg_trggat m&*nte devi c%gfﬁ as vvelf)l 1as trg gllroiwvaece am
poi mjﬁegﬁ(ﬂw@b’ highdedpscitynfoy dissipatiers alipwstbe vse ofdaghen hemperature

5] The treatnent.devi.ce.of th esent. i nvengi on
therpy B2 G enb RS bR Moo Pty i€ o e darBee. Pyt
infle@@nqrditf(tip ARntddra abovea deetaREiod Y irintMhink Gl @Y aldPredictable

i nduce_heat shock in bacterial, viral or fungal
tempgrafugp Becoppss mgrs andypere didhenlbio doand tiptaperating temperatura@nd

L e L R TN

to create significant or permanent skin damage. [0086]
ThePrefarestdiSety TempaauohamshTivemient Tansf er and cont act
burns focuses on a fixed (and relatively |arge)

cont ac e tv.pi cal 7. C r Larger). These .

resear @ Hﬂs]t 310‘I¢$ (e%ggwl%%e I’tr%f.g%?(g YRS é%ﬂ”@ﬁ“\%eﬁmt gme, two
factofs drepreferablydensi@erad. Fiastyihogeftempanaits ffbradedt tlBSmust be

Reducing the size of the contact area, however, can

suffifigntie eause dhcamal damaesdo dhe ipfechionsngent grivita weesingheskin

: i t f i | onshi-n.
s OUFARRACS A BE s LE S PRI Bocyr e
thretsheld The ol depepetthdedin beinh ownteiln The @tst €achor intisedssédwith

rofoBgnc o CRHBP B PO 108 SFRTBR G4t GHih e n Spehd on Bramples
1-3 @s8Ampbtkr8 61 0 PIRLEH4QE) DS pERY AClLs0REERdL BRIVRERSS:

the ratio of the transfer
effective for a variety of infectious agent and irritants. While a set temperature of 121°F

and a treatment time of 150 seconds are chosen for an embodiment of the present
invention, other embodiments using combinations of set temperatures and treatment
times which depart significantly from the described embodiment are well within the

scope of the present invention.

[0092] To ensure that the described embodiment of a set time and
temperature do not cause burn damage to the treatment area modeling can be performed
against previous research done into burn injuries. The modeling assumes that the skin
surface in contact with the applicator immediately reaches the applicator temperature of

121 °F and remains at that temperature for the entire 150 seconds. First, the set
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area to the contact area drops off dramatically at

first and then nmuch nore gradually as the contact
wdizersas192 goes above 0. 60 i nches. [0087] Si ncePtCiais2006/019260

contact area increases with the square of the contact

radius and the transfer area is essentially a fixed
teme RO S A oA e Bpfled pieinet thed e Sihtate dpamepture

bl OB 1t | &0
g b Rty 4 hord MO and PRER R Sidics
of Thetmdl Beagy £’ vbmaioon Jowehi ofRaiilofon 94%iVol. ZH@p. 695-720. The

b is that .this fixed fficient | t
ploBOFRLER ¢ RRNET o0 Rda P s s, B oy e St B
molpHERshicHl elddesd ¢fabdtaD@arhd}R, "Ciubk HEEIRhe Releifig t AR the set

contact area through which the higher tenperature of

tempigeategnthg ctrvgripdicptss thattke dird iexerablg damass pretescpitl AP sergmds.
TR ARkEAS R oLl AR Por b SRR

saft,raad st eorserm@htpliodudastighl reldening @fithe tregimexearta.ng
addi tional heat transfer beyond that which is

Gonen + WBAh ps BB as bl a5 g Sbiseh ek 28 5ho
Qi iR Anetficle bR VElaW sBRATThaREh URuPP BB aset SSERAION

via the transfer area (in addition to the heat .
Deagivetiors Machatismp)|’ sodouihal\ef Biaindsbayicaldeginasnngcltransactions of

BB, P B0 0BRGN BRSPSy Bk osion,

Q, baxk@dn enzymd Gcartidattdrdnbdsd. ener gy which cannot be
di ssipated via the transfer area resulting in rapid
heat bui | __d 1119 'exp@B08), | arger contact areas | ose
their abi*fFrtl) g gh (I_ﬁf_t,asg dnd ranp up to higher
tenperatures at a rapidly ?ncreasi ng rate. [0090] The

Thermal Agpecs =Rad(5%s50y PRMRLt ib hedeebRise, creates an
inflection point in contact tip design. Before the

inflecti &)mﬂ]é@ﬁnﬂel(lf%&é%lfwdrisQQIQtE?WtbeJQ@m,ai n
Bl ovs’ « R E A SR AR REN " e apy 10 &

concentrated area without significant risk of thernmal
danmgempBelyond the inflection point (tip dianeters

above a certain point) maintaining a safe and
predi ctabl e tenperature becones nore and nore

di f feeReiatirg dgeendrrf depth cypeEs 44 thgoRSnper at ure (and
therefore, therapy tenperature) nust cone down in

order {gnoayOivatb 45 B MEBFRSEThe bacterial strain P. acnes was purchased
from The American Type Culture Collection ATCC (No. 11827, Lot 419571, Manassas,
VA). The cultures were stored in KWIK-STIK lyophilized preparations. The

lyophilized cells (P.acnes) were rehydrated according to the manufacturers

recommendations and initially grown on a streak plate to isolate individual colonies
under anaerobic conditions. These plates were then incubated overnight at 37° C in an
anaerobic chamber. Individual colonies were then isolated and inoculated into TSB-
growth media with medium agitation overnight. From these aliquots of 0.1 ml of TSB
broth culture was added to the 0.9 m! of PBS sterile buffer. This mixture was then
transferred to thin-walled Eppendorf 1.5 ml tubes and placed in a heating block at
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Preferred Set Tenperature and Treatnent Tine [0091] To
determ ned the preferred set tenperature and treat nent

woOiom/ 125000 factors are preferably considered. PCTAIS2006/019260
the set tenperature and treatnment tinme nust be

ff.icien 0 u ernal d e to the infectious
varflh e SR 1ot fHIRE. TS e SR S b e ere
renidvedbedl0. 1 3elcaflibe mabegiab ®hs RIBAVMES TS A peh. ITIE& M e was then
ti me nmust be bel ow the threshold that woul d damage t he

spread Wity a siegila kaskewatickrng then sloweslgo arcubsatedi 32Ufs Sdlays inh
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seconds proves to be effective for a variety of

decline gEP; 25n8s MgEMONEM® Varions tempsratuaes ansl dpratéan of treatment. The
el r e t, ti f 150
bas&econ’daghgér%l%oﬁ# @gtrﬂgﬁmg%%ld% 3%8”%{& tB%ﬁ eé‘?fjorué%ee ps 1050.
i nvention, other enbodi nents using conbi nati ons of set
t enper @W0B5le sResultst Hegeneeattrend ofiedudtiontofdeparet] time to kill the
ignificantly fromthe described enbodj nent are well
bacliri S e g et RSB RStV 5017 tpBGB B yrgpora
the@Rd Wi@sHdl@WwheREhEBSGDERTRRMRE Ak SRV fa Rory Slee) HiRICAN By

T
tenperature do not cause burn damage to the treatnent
using g chge Eenvgated Ry Bechpepramertd thepentingd thermel euput and the

. e ' ro..niuri.es. .The. el.l ng, assunes .

timfiEEPEER (PGabl Purl DBl B 4 PR ey B im

vitrordaadihatve|dgmoasteesssi g ficap pérsiibiglof PeARRE Bhdiéal @E11ddkhe
F and remains at that tenperature for the entire 150

effectoffystaingy fayy-leviehbeat o ferpperatpiesraft5a7 @ resilt in theadeathral

' inst, the Tinme-Surface e re .
subiu i & 0 hESEORA S ity FRpabtd e puBERA e in
the MBiith of s@thntiglly bl 6 the basieH s bRS DhninliRQ! MhesEARE&Ydemonstrate

Anerican Journal of Pathology, 1947, Vol. 23, pp.
thagRymenesean pg gensiernd lgrgelyonomvigide &y tresinest vadet ¢hd eprjditioms shown
bYEEQQﬁh%Hngashed.curve representing "the ﬁirst

nor phol ogi cal evi dence of thermal damage," such as

slight reddening. At the set tenperature, the curve

i ndExahms 2t hat the first reversi bl e damage occurs at

195 seconds. Thus, according to Miritz and Herni ques,

t he se rar ur nd treatmnment ti .are safe, and
at vior AR GRieRlsiestiaL £one I Geis Th DR PHeRST. T einventors have
perfor@ed PRINmiA4r§@tudies on over 100 volunteers experiencing outbreaks of acne

lesions. All subjects reported being satisfied with the results obtained. The results

showed a clear response to treatment in approximately 90% of subjects treated. No
subject reported any serious adverse effects due to treatment. Furthermore, we have

discovered that a treated lesion heals more than 80% faster than untreated lesions.

[0097] The electrical device used in the present study had an interface of
approximately 0.4 cm2. The interface of the device was heated to a constant temperature
of approximately 48-50°C prior to application of the device to the skin surface, and the
temperature was maintained during the treatment period. Each of the subjects were

given instructions on how to use the device and were monitored during the treatment.
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[0093] Based on the data of Moritz and Henriques cited
above, Xu and Qan in an article entitled "Anal ysis of
woheronmaboobnj ury Process Based on Enzyne Deact i variusmos/019260
Mechani snms, " in Journal of Bionmechanicl Engineering,
Transactions of .the ASVME, Vol. 117, pp..462-465 (1995)
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scope of the invention. Mire specifically, it will be
apparent that certain nechanical elenents related to
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wth the skin of the patient; a tenperature sensor

stepscp f4be methods dessribedherain| Withawh departingfrem theeqncept, spirit and

scope of the invention. More specifically, it will be apparent that certain mechanical

elements related to those described above can be substituted for the mechanical elements
described herein to achieve the same or similar results. All such similar substitutes and
modifications apparent to those skilled in the art are deemed to be within the spirit, scope

and concept of the invention as defined by the appended claim.

[0101] Although the present invention and its advantages have been
described in detail, it should be understood that various changes, substitutions and
alterations can be made herein without departing from the spirit and scope of the
invention as defined by the appended claims. Moreover, the scope of the present
application is not intended to be limited to the particular embodiments of the process,
machine, manufacture, composition of matter, means, methods and steps described in the
specification. As one of ordinary skill in the art will readily appreciate from the

disclosure of the present invention, processes, machines, manufacture, compositions of
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a heating elenment operable to heat the thermally

conductive surface; and a controller electrically
woaomsaesme to the heating el enent and the tenpeCcatse®e/019260

sensor, the controller operable to control the heating

el ement in _response to a signal, fron1the t a
maldn@IGRns, Methaqs, o sieps RIFentE GXisdngor atea ol %@ﬁ@?@ﬁwﬁ@ﬂfm
subgdaﬁﬁm ﬂhx seB PifchibY B Mé@%ﬁbgéman %ﬁ&ﬁﬁ[&%ﬁhl

di sposable. 3. The treatnment devicé of claiml mhereln
cortesporgiomg emboddiments desquibbdl bersin mray he atilizadgccdrdingrio dref prc@nt

i i, ATRRRGN o G0 TRE BBkten st f B Mlge S BleiYooe

sucWpRsRkdbs! MaclEd iahhBétuies c&ﬁﬂ%@tﬁcﬁls%ffnmlaﬂ tndalé, Meethdtd, or
interface at a tenperature between about 48C to about

stes3C for at | east 60 seconds. 5. The treatnent device
of claim lwherein the controller is capable of
mai ntaining the interface at a tenperature between
about 48C to about 53C for at | east 90 seconds. 6. The
treatment device of claim1l wherein the controller is
capable of maintaining the interface at a tenperature
bet ween about 48C to about 53C for at |east 120
seconds. 357. The treatenent device of claimlwherein
the controller is capable of naintaining the interface
at a tenperature between about 48C to about 53C for at
| east 150 seconds. 8. The treatnent device of claim
Iwherein the controller uses a feedback contro
mechani sminvol ving the use of PE) control algorithns.
9. The treatnment device of claim1l wherein the
controller is
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capabl e of controllably ranping the tenperature of the
thermal |y conductive surface to the desired
woeopansmpr e range. 10. A treatnent device coOnmpCTAISEH®5/019260
a replaceable treatnment tip including a thermal nass
and a heating elenment in éﬂg@g&l contact with the
thermal nmass, the thernal havi ng a cont act
surface; and a body connectable to the repl aceabl e
t r eat nWhht isiclimedés: body i ncl uding a controller
operable to control the heating elenent to heat the
cont act rface aof the thernma] mass 1o an operating
t en‘t)er at‘gllr{’é”?&‘ieﬂt %‘T’Yf@e ?‘?ré@f‘“’% e skingonditigns,en o

a paf, ehdirddhRehtQRl RERBRIpEshEeat ment tip includes a
tenperature sensor to provide a signal to the

com thetmally ¢andnetae spefacd destpned enipeplacadrie contathe
. tact rface. 12. The treatnent device of claim10
widy eersglmnmtstﬁeép?é%]lt’aceabl e treatnment tip includes a
e NDteyhpeiabire REnsod hiljas i e H¥rALIREdMcEREGIrfacs; 1O the
repl aceable treatnment tip. 13. The treatnent device of
cl a% hsatipe wlescat aperplle te heas thedhermally sardhstive t i p
Sur'aggla\%ges a menory storing a nunber of treatnent cycles
or’ whi ch the replaceable treatnent tip has been used.
14. a Gdmgrolleeelteteinillydevnneaedfo thé Aéating St andithiche

controller nitors the nunber of treatnent cycles for
temBOIBIHI SePE 15 onPRlleneneEDls @ LORPk the hEAE ABdiing t he

in rB%H@’toiarhiéIﬁ@frBﬁfﬂxE%ih}?erratﬁ&@eﬁs%?.abl e treatment tip and
wherein the controller prevents the use of the
particul ar 36repl aceable treatnment tip when the nunber

of %.r eathisfrcatpentadeviorodedimd vphreeelw tle themedlynunber .
. eqt evice of clajm 14 wherein the
R e R T S

provi i cating when the
nunber of treatnment cycles for a
3. The treatment device of claim 1 wherein the controller is

capable of maintaining the interface at a temperature between about 48°C

to about 53°C for at least 30 seconds.

4. The treatment device of claim 1 wherein the controller is
capable of maintaining the interface at a temperature between about 48°C

to about 53°C for at least 60 seconds.

5. The treatment device of claim 1 wherein the controller is
capable of maintaining the interface at a temperature between about 48°C

to about 53°C for at least 90 seconds.

6. The treatment device of claim 1 wherein the controller is
capable of maintaining the interface at a temperature between about 48°C

to about 53°C for at least 120 seconds.
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particul ar repl aceable treatnment tip approaches the

predeterm ned nunber. 16. The treatnent device of
wohkeaicm4®2wherei n t he repl aceabl e treatnent ti pCT/US2006/019260

includes a thermal interlock to prevent overheating of

t he, cont ce. 17. .The e of claim

f
10 (her ei itrﬁgt% g didoy fcﬁd’ffgﬂlfﬁtelg‘gﬁqf?lgnﬁ%c%&o@%@r ature

caphiglk WE BRiAMAIN tHfBﬁ)ﬁérfa@e abPtdmpeifrure bBtwebh abbute@baent
device of claim 10 wherein the controller includes a

to apul W Cigr #tleast E3ghiesgdtnmed settings, each

pre-programed setting intended to treat a different

congli ti of,e tl'ga.tmglliﬁie(d'c@ %T Wé{&ﬁ ‘dgaT co?lb@ilg? ks

further conprising a ur I cators operable
a feedbagok @enite mcchamslmaa‘{rolmmgm]ﬁe nsh:e)f PiRAtcosiralfl t he
1 trg{%ténent devi ce. 20. The treatnent device of claim19
in the plurality of indicators includes both
vi sual and audi ble indicators. 21. The treatnent

devg.ce Ofh&trarmedkQelies b 8laif A Mlidréih Ak dntBABAEgeabl e
batter, wherein the rechargeabl e batter provides power

capglple ok eonttsdlablyl rping the tewerrsaciof heshemally. 22. A
conﬁﬁ&}\%(: ﬁ?tg{;eetotthep dés%d ‘rf'entl e?ﬁ{lrrgerar%% device, the

acea ernally conducti ve
cont act surface; a heatl ng elenent in thermal contact
wi t 10.t heAdmatnamit devicd emaprising:enper at ure sensor in

thermal cqntact with the cont ur f ace; nenory
1 ChERlaceeily FEmERLR RO fhGA Prase and § BrRe, on
eledh€htah Btbrin@l ddAfack %Pch%‘eet%@hﬁal%e@s thb@etf1h4ERE 1 ON

I ncl'udi ng a maxi mum 37nunber of treatment cycles for
havirge e@pdchswddsipantd p; and a connector operable to

con ng ctol?qﬁecngalt o'fe repqace%le trea{ﬁpent f p,ucfle body
including a controller operable to control the heating element to heat the

contact surface of the thermal mass to an operating temperature.

11.  The treatment device of claim 10 wherein the replaceable
treatment tip includes a temperature sensor to provide a signal to the

controller indicative of the temperature of the contact surface.

{

12.  The treatment device of claim 10 wherein the replaceable
treatment tip includes a memory storing calibration information specific

to the replaceable treatment tip.

13.  The treatment device of claim 10 wherein the replaceable
treatment tip includes a memory storing a number of treatment cycles for

which the replaceable treatment tip has been used.

14.  The treatment device of claim 13 wherein the controller
monitors the number of treatment cycles for a particular replaceable
treatment tip by reading the memory in the particular replaceable

treatment tip and wherein the controller prevents the use of the particular
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sensor, and nenory elenment to a controller. 23. The
repl aceable tip of claim22 wherein the tenperature
weenmarsivs a therm ster. 24. The repl aceabl e t POTAS2006/019260
claim22 wherein the nenory el enent stores calibration
i.nf L.on ecific to the rep|aceabl.e treafnent tip.
fep %gaglieﬁgéapgg?t; e‘giﬂ?net%f P8P Qe Jﬁ"?g CYHes BichedSite menor y
preddt@iinéd simbas a nunber corresponding to the nunber of
treatnment cycles for which the repl aceabl e treat nent

tip has been used. 26. The repl aceabl e ti{) of claim 22
whelei n Partreatsenidexise of claimd Aravherain thejogairolirs a

4l L Th@Eh | he

protilt SRnAlIbALABR gl L BUER HISRARAN el b m 22

partiamidrreplacaabier trepiment diptapproaelies higspretdetetnnasdmmbant act
with the heating el enent and contact surface. 28. The

re ceahple ti f,clai 7 erein the therppl nmass
ConsE T o o riaatiocist oFh e S, thsgepiifrebl
treafrB@t 3pdadiued 4 the@hal ¢htailoBkA8 pyiRhed veriRdatih€8bthet NE
heating el ement and tenper ag)ure sensor are encased in
contagiesféenal potting conpound. 30. A nethod for
determ ning an optimum configuration for a treatnent

devi—ce, | Leati kin | esions
by 1ggpl y?%&%ﬁlﬁgltg{%gl ggﬁ%@? 1é S{hfeéeélgﬁ}?é)g’ .g%agln% surface
temperedire sta mmpemairabetvete apear 48%C & iwut 5390, edet er m ned

treatnment tinme, the nmethod conprising: selecting
val yes f.or t varj ables selected frqgqma group of
thr@e va eatﬁ%lg@,m%t‘i%lc&Pgﬁ]ﬂl%% B ey ?]g‘?
inclG@¥ pigtaligy of fe-préSahiRd kettif sy ga&f pESrogri@ndeneat ment
an

time, and the surface area;
setting intended to treat a different condition.

19.  The treatment device of claim 10 further comprising a
plurality of indicators operable to provide an indication of the status of the

treatment device.

20. The treatment device of claim 19 wherein the plurality of

indicators includes both visual and audible indicators.

21.  The treatment device of claim 10 further comprising a
rechargeable batter, wherein the rechargeable batter provides power to the

controller and the heating element.

22. A replaceable tip for a treatment device, the replaceable tip
comprising;:

a thermally conductive contact surface;

a heating element in thermal contact with the contact surface;

a temperature sensor in thermal contact with the contact surface;

a memory element storing treatment tip specific information

related to the replaceable tip, the information including a maximum
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38determ ning an optimumvalue for a third variable

fromthe group of three variables. 31. The nethod of
wohkeicm302wherei n the surface area of the heat ed1/US2006/019260

contact surface is chosen according to its thermal

aspect ratio. 32. The nethod of claim31 wherein the

numbrs of feataspbexclesdpr 8’;‘? repjageabletips AH from the ratio
bet i’eﬁtﬁéi‘n GeRbastursur f ace
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repl aceabl e treatnent tip, the replaceabl e treatnent
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at erEpleSaeyD of i ph S ErmER R

Seng@rggggmmeﬂreat ment tip, the method conprising:

predicting a nodel behavior for the treatnent tip in

res onse applied heat fromthe heating el enent;

ned.or | Ae EplassellativbKlsim 32 vdrram thetaemeFeabl e
t eat; and

elexém?zstrt?ﬁ%%?a%{blrﬁ%dn{iﬁf&? g?%gtﬁfﬁcttpﬁl Bﬂfah%%té; based on a
tregtoipeatip.son of the nodel behavior and the actual

behavi or. 34. The mat hod of claim 33 vvher ein the nodel

behayi or, | s stor deV| in the

rep?gceagb%r‘? ¥t O?l gemngé hﬁﬁeén IH%‘E Bf claim33
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to a controller during operation, the contro
foropectatiicacnlacadbledraatmentitip hapbeanrusgd-ment ti p i s faul ty.

36. A nethod for calibrati on of a repl aceabl e

tregLnen LiS) nt
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value for a thermster in the replacenent treatnent
coqtpg;surface.

27.  The replaceable tip of claim 22 further comprising a
thermal mass in thermal contact with the heating element and contact

surface.

28.  The replaceable tip of claim 27 wherein the thermal mass comprising

thermal potting compound.

29.  The replaceable tip of claim 28 wherein at least the heating element and

temperature sensor are encased in the thermal potting compound.

30. A method for determining an optimum configuration for a treatment
device, the treatment device for treating skin lesions by applying a heated contact surface
having a surface area, at a treatment temperature for a predetermined treatment time, the
method comprising:

selecting values for two variables selected from a group of three variables, the
group of three variables comprising: the treatment temperature, the treatment time, and

the surface area; and
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determ ning the difference between the resulting

resi stance val ue and an expected resistance val ue for
woOheostihswmi ster; and determning a correction PaTse006/019260

for the therm ster based on the difference. 39

determining an optimum value for a third variable from the group of three

variables.

31. The method of claim 30 wherein the surface area of the heated contact

surface is chosen according to its thermal aspect ratio.

32.  The method of claim 31 wherein the thermal aspect ration is determined
from the ratio between a contact area for the heated contact surface and a thermal

transfer area of the heated surface.

33. A method for determining a fault condition in replaceable treatment tip,
the replaceable treatment tip for treating skin conditions through application of heat
generated by a heating element in the replaceable treatment tip, the method comprising:

predicting a model behavior for the treatment tip in response applied heat from
the heating element;

monitoring an actual behavior of the replaceable treatment tip in response to the
applied heat; and

determining if the treatment tip is faulty based on a comparison of the model

behavior and the actual behavior.

34. The method of claim 33 wherein the model behavior is stored in a

memory device in the replaceable treatment tip.

35.  The method of claim 33 wherein the replaceable treatment tip is
connectable to a controller during operation, the controller operable to determine if the

treatment tip is faulty.

36. A method for calibration of a replaceable treatment tip comprising:

heating the replacement treatment tip using an external thermal mass to a known
set point;

measuring a resulting resistance value for a thermister in the replacement
treatment tip;

determining the difference between the resulting resistance value and an expected
resistance value for the thermister; and

determining a correction factor for the thermister based on the difference.
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