10

15

20

25

30

WD 2004/ 107956 PCT/ US2004/ 016996 METHCODS AND DEVI CES
FOR THE TREATMENT OF SKIN LESIONS 1. PRIORITY CLAIM

wabeog/1eq9pé i cation clains the benefit of USSN PCT/US2004/016996

60/ 474,821, filed I\/ay 31, 2003. BACKGROUND OF THE

| NVENTl ON 5 2. FIELD OF THE | NVENTI ON The i
MO ERODS ANR GRS BOR T TR LOF SKINIBAEHNS. o

Sﬁgﬁﬁéﬁﬂ%bﬂe cat. In certan V'eﬁbZS?néﬁt”é”"t e

der el %naé@éﬁfs#’eﬁ@%ﬁ@ Eav ity aﬂfz’"emgag SIS

the 10 treathé%%kggmggﬁg(hgﬂggﬁﬁbgﬁ%ﬁgﬂ gFgoorZI;?;s

usei*ﬁiil%@? H#@?Nf@i{ ?'n'geﬂe?ﬁg't ol ogi cal condi ti ons.
SCR' P 1on re tesR%L &l%db‘ ir(ﬁ o Pﬁé%%ggtt bP R {rﬁﬁgloglcal

| rr| at 11ons pose Ssi gni Feant cosne
copditibiseinthumafia eideadimbl eindhd corgelled kpplicativhexftlieatnsin esidin

| il d. 15 ...
e QBT Re e A T ede tRees obruE B Bflceist Fopdtiony
cati¥éd | drf éxtaddibated W | BabteRY inBRtibi) t dndOMCpdti@ABard niefodh tfothe

bug bites or by exposure to other natural or, man-made
treq{Rint Of a0hy- Kk YenSoR Ao selbes 10 RY Hes| ik fentiplled aprlicaiipn

of R¥at YTl inl AREds K treaftn chaem@celogmrmhﬁtmlﬁel ng the

| esi ons known as "col d sores" "or "fever blisters"

3. The s IRPTIoRsOP REIATED Rktren unsi ghtly and pai nf ul ,
and current nethods of treatnent are often inadequate.

20 RBumtiHfedfions aH® iri@idns pEre @W&td@&%&ﬂ%sﬁ@ﬁd@bﬂ@ms
and | ocal inflammator condi ti ons of the derm,s and

Baé‘fﬁﬂél‘eqﬂ%ﬁéngﬁ]e‘éﬁ%@ﬁﬁoﬁ%??ért‘? pegpen legions ek #§ achppimples and
unﬁ‘?slf&ﬁct i gal Qﬁ}gcttbﬁﬁl thng" l@ﬁb]ﬁ”&re RRe®@bylilfaki® S&hl@l@ Iiﬂ’é‘?rbe

ons of this type are | esion ~caused b
inteasingéd: dsonrekpioafibug ditae by enpgsure & oth@rmuvdlogmnsma@ skin

im0 Syl s ot BBERL L 3nRORR, 9 Tefmen gl

‘benfe tBS leadohs kmmmgﬂe‘f@ld someb” of t“Gverclgdistersiu eﬂlese)slglﬁ flgsioms are

AP AT Ol el
Chl gt ?ﬂ#‘y ewigg%)lhs 184 iilzed Ebsce sg ImefA%]ne a}{&j [Bg&ﬁ '@ﬂjnﬂmatory

esli S an
cofditions df9B6 défily andJepldehi’nsSl@pl)eseﬁbs (peﬂlsulb.ﬂy sighifiomntfooemeta

nynber o riparily. bacteri al ci es amonl .
and iy LISt D0 g it crsoen SRS of AR T, g drsion
caSe8 b Ao co‘ﬁ&hﬁbn BibvabasdRhSAIISRRY AREe vidlffisds hedscatbd e el

medi cal and cosnetic problem but share sj

Graggsttign guastabisgbactiring., Erenienhagerppeastete whcne giits 909% of

all teenagers, and often continues to afflict men and women in the second, third and
forth decade of life, sometimes persisting throughout adulthood. (Yonkosky, D.M.

and P.E. Pochi, Acne vulgaris in childhood. Pathogenesis and management. Dermatol

Clin, 1986. 4(1): p. 127-36.) Abscess formation from a number of primarily bacterial
species (commonly Staphylococcus and Streptococcus) as well as fungal species, such
as dermatophytes, are a less frequent medical and cosmetic problem but share similar

challenges regarding effective treatment.



10

15

20

25

30

WO 2004/ 107956 PCT/ US2004/ 016996 Setting the scene of
acne and ot her skin infections, endogenous hornones

W@ pmisnhdIs@ndr ogens), which are present in unusPEl/U§2004/016996

hi gh concentrations in the blood during adol escence

and uber , rise fo.an excessive productipn of

2 oD SRR the sodl i ke i A0S 958 peephs, GrRgAMOL Bgones
(wafity 8@h6gehs), WhRh i fre®ht iﬁarnaguauy Zathi RBcfratidhe i tekileods

horn Ia er éhe stratum corneun). As the horn ceIIs

d“BP%F‘ cg and pEprtgave ¥1§?rtﬁwa3ﬁx‘ﬁ?é%Y%ErP@‘@tIB¥ ggsegpm. This

coﬁaﬁa@l B9 vmgeﬁ by LMoY lhaeés% th@qat% 38 ReafiiLMeh of A
of the sebum "represents an ideal mediumfor the

skigf oherpe dager Ghe stratya coreE)- ;AtSrtbﬁ: herny feelby prokterafe, they can
fofn?ugg@cgﬁs%\@i)h?ggrggmg%ﬁt A co Eégte\ﬁl}hedhg Féaged:’{k‘ocgﬁﬁb@of
thelislotnar igpregsts 410 ideakinrediion tf@inth§ emliferntion i of gbalct@uall strains
fr%y}%i ngﬁc}e%{rngrf%ﬂ ARE 90, The exposed follicles may

ep03| t 701 of pi gnent from damaged

et S PoRo B REca (s Hong il o B bk ot

thdiobéntedtesnd clusing ddoal swdling)ynd: oftentoragen. ( ﬂ"haok;busedj ﬁ)lhcles

stul e st s,
w3k Fromb HB e S Bionat Pefent Rt itesf Psch 8 eeRi ey of
ski{J., et al., Conedogenesis: some aetiol ogical,
cli ni cal and therapeutic strategies. Dernatol ogy,
2003\cn8?'ﬁfgﬁ1)1s islthef@oré B_&tﬂm{iﬁpl&iabrdaﬂoﬁ ihefp‘ﬂﬁ&lbadeﬁﬁs Bdikcles
ar eas the skin parti ar on the face est
ch R ORE O Kieagopapu ﬁauéfag%rcyaf pdlpy adofien
redatO W teh@EmAtion3F R EmAMeROscRisAaUERTe, WY et al., Comedogeneszs
nmol ecul ar - wei ght chenotactic factors whi ch

somg arinisaied, clipicat aw\he apain giraegion Depmatolegn &003 206(1) 11-

6) 'tHa‘tft @Eﬁ%stﬁg%lgéﬁl%sdel?%ab ofie s gﬁ@a}@hﬁly’oﬁ%@gfage C}iGSSJtQBaCk
ané 9(:@)31068115/ 180l, and pRer aras: elwel@lownfﬂnaa Himadrer glsppiodiecss lovi-f
%lggutlar%&éﬂ?%}l&got?&i%nfa&&%dsyﬁgh s&h&@i{ fegf&g{es | D% % 1% &

coSsmne | ens per nma
enhmngtmﬂammﬂtmme(ScholdgmuW; Houiget, cionbli 16(0h. 518+20; stemofst

Y, f . 5 itali on .o
a3 R, s, el 3G -E805000 TS Rtefl At oo bk if
lefo ﬁmfréweds kamprodddel dignpficnt in@asdiae tand pingaam bawetid perblems
C?vgl ‘abl e for a ne and | ocalized abscess fornmati ons
in

Pﬁﬁ‘éﬁl?nﬁﬁi’f"ﬁa%ﬂoé‘rzt 1965. 16(11):518-20; Lever,

G P37 g of cmulitngs, GondRigns it B3 sEaTe TOMR b OE be

hogig@lindion af the gh t, B&fehi®: diyeRBForOindA6MeMi sARFERTthe skin.
formati on and most 30 preparati ons have significant

S | d Mtﬁfl 18 %ﬁmeﬁﬂ:@iﬂﬁﬁﬂ ﬁave dech: avaﬁdﬂld:@[’fhcﬂi&)éﬁﬂ Cdcatized A06¥3ss

7-66.)_Co ti t | e
fogiatin Gobaiigie Nl Hartart A9%. A80D: St Lata oL ophR etk
Dﬁgg N obg, rsst@)t 68‘?[92) TRRL R ARt 198081 hEFeRe ab e irhy @ppears

nmber of
effectlve against all d1st1nct1ve 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
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reused may result in spread of infectious agents to
comprepsea prergenerpldy pen-uniform in the amount of heat delivered. Over-heating

-of the compresses by the user may easily result in burns. Other disadvantages include

the fact that hot compresses generally only maintain heat for a very limited period of
time, and when moved about or reused may result in spread of infectious agents to

healthy tissue.

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
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Onychomycosis can cause the nail to appear thickened and lusterless, and
often causes nail discomfort. Also, the infected nail harbors a reservoir of 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.
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deﬁﬁﬁJaﬁéd r@‘ﬁﬁéﬁaﬁ&lswséaﬂbl Shas@ids! it @h?@lgi fRared %bﬁieﬁ;nahd central

central healln Frodu0|ng annu tllnes Vari ous

‘heglinge prody¢ing agpul qr@sl liggs  Magious ogsr 8@&%9 legigng;may, al§e occur,

sub18SBodchit a?f? @esi(ﬁﬁk CddbMatond Cﬂs%ﬂ?sﬁi@% , veR88Sus Al dq1RLIRe, or
verrucous, plaque-l7ike, or ~ deep. Tinea cruris, also

deepferred to generally as "jock itch" or rlngmorn1of
the groin, is a fungal infectjon or dermnmatoph t05|s
of {Ihteeagrusisralsogefernad tmgeasrdllpas fierkdich} erfingworm of the groin,

is a fungal infection or dermatophytosis of the groin, perineum and perineal regions,
generally seen in males, and sometimes spreading to contiguous areas, generally
cansed by fungal species such as those of Microsporum, Trichophyton, and
FEpidermophyton, particularly by the fungal species of Trichophyton and

Epidermophyton. The condition generally includes severely pruritic, sharply
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generally seen in males, and sonetimes spreading to
contiguous areas, generally 30 caused by funga

wg@p@aile®wseuch as those of M crosporum Tri chopP@T/082004/016996

and Epi dernmophyton, particularly by the fungal

' speci of Trichophyton and Epi dernpphyton. The _.

degiaey ﬁﬁwna é*ﬂféraawsyx RIS sn@v@wpng ﬂawﬁvtspﬂérlfl% Tinea

criR@Tih YccoRpMisAR34 h Iy QRE kS 44540044 OHEH96 _
demarcated | esions with a raised erythematous margin
and Tideh Nped Bl esfifsdld RerdibitileRsiofd. UrABIeRF SootRCARBRIES
tinea pedis (also known as "athlete's foot"). Tinea

malderausy gacariferighle jdigopden; igrulting fremy darge npmbpist of ordigsy,

nohwirdéht bhEdHaolifer B L WOMBeus WIEQSH AftpRlee di sorder
resulting fromlarge nunbers of ordinary, 5

no N\Wefihth edibot baed Sl c’énﬁét%iit}_f @e&t_@&i Iﬂéhts! éb,ntetlﬁoste WREYS irritants
infected interspace. Certain insect bites and contact
thagjreshlt éean ighy op peinfub nermpneagypenss. Slibie sympioms gpneapitysmanifostt
so&:?ﬁ‘ft’értthé fﬁtr@&’uc'ti&? Gf’ th8 e t,nlgdﬂ lcaﬁ Qteorrs?(?ﬁgﬂélﬁ' reg&:%r for
synptons generally nmanifest soon after the
exfendedgurieds aftimpfwheh dhe irnitantaswmot effextivelymerperredios inagtivated by
s.por.adi_cal | cuyr. for xt£n (A f .t
gRIRAR B, FERGR HealRes L GRA PAPBRG NG Rlathblor e
sympi@deaisichaseé Uy hesel fritalne. Typivally thets@omnee invdises thas application
treat ments haye .been. proposed for, the treatpent,of the
of oRROBHE. Bt Dbt T, iR Fepr it SpprR e Tl and
inflan@aitivanisudl BV akdiied hath tBEPldofditioh Thdse CORPOLds Serddnmat
inhibit the i ne response_that_ generates the itching

magk fhe- symptoBihRit 16 nsee Al Jideworddiseine g FPat Hauy of the
irrfe ! T ITRBY -alsbhR2E 16 ORI G8peh@ CapbRcatif®s kn toder to obtain
synptons of the insect bite w thout addressing the
coptgwpous syptopy relief apg frequently jden notTiRespd ghegling dfpe tip any
ap SO fabffeat ed applications in order to obtain
onti nuous 'sy_nptom relief and frequently do not speed
heakbfhsld Bed 1 @ce RRAEAGHAB0G: HRARRH MK 1BRRG: an
bites, a device has recently” been nmarketed that Is
“Itivepper®s’. alhis 'devich Zdgeodly Tivats i¥srisbitks \biycapphiingeepeedrymore

. bi . . .
bl B B U B AR YR PR iRt
the Isedt rbitie t amd t ssopipintgr thel wreleabe yf Histamines €lite duvice aprdsented as
topping th I Of hi.stam ne, The devi
A N R
11895 effe RERRELRHRE Bavdabded BisefRE aftPMIndit to bd Eficieh %'clut

present” inventors have tested this device and found
the weatmerd of inseebites irseverhlarespeetat fbaitcfapperSedevied examinad

v | T e '
L
Thewevica cpeled axiresfdudl licot Uled effothd sievicd e adfewi seeomisaified thes

resi dual heat bl ed.off th ice f . few,s
holgf 9B ma Ehaat e TR bl e b og R R e
wad Grensandtd raadthendevick wdsanot esfableaif ibRling a sustained temperature

for any appreciable period of time. The device never ramped to the same temperature

twice, and when tested multiple times over relatively short period of time, the
temperature often ramped beyond thermic damage for human skin (i.e. the device was

capable of burning a subject). The total heating period for the device is well under 10
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was pronounced and the device was not capabl e of
hol di ng a sustained tenperature for any appreciable

wpeotoa79sd tinme. The device never ranped to thECHEA®04/016996

tenperature 30 twi ce, and when tested multiple timas
over relatively short period of tine, the tenperat

seqoplean The %Peﬁotrqa%ernﬁfp@i@awﬁ@@k% 10 HaAFYSIRPFCiablo

eff(eaﬁm&mlﬁﬁymﬁ@mm&mo&@aﬁ%@ue&m% ning a subject).
The total heating period for the device is well under

10 TRe¥) 8iR4drd Q7R fF %{JMQQ.{UQ&@Q 86 skﬁlel‘éﬁmscaus-gﬁ &y

extremsly brief treatnment period is unlikely to have
bagiprjal a piseletidafimeal léfepé‘@lﬂ @4 by sEpasutsi toeirgipnist wek as those
Ut I 3 e d
infieh L by ARG PRl piaf b b EEERBNE A
effbettvelyr pabliorate rihd Smmtomﬁu rodj the |1¢$foestand somotd Hegling p@@qmte
calgs?r{gee{d'{zéé@éﬁe%ts%&'a nﬁ?orfthfﬁme | ntroduced by insect

ol sonous part| cularly treatnents

that will ef @W fptonms of the
| esi ons and prormte eal1 ng W thou causi ng adverse

ef f i ﬁgt%,% PRIt fHetude Of a gma BhSat AR ngpl%

THE |s I nventi on ates to the use
to meskin ddsiod, lSecht asspustudaz- fomatempaon e l@abiadeabscem inoorder to
l£s] S 1 u on or
ool (LU L HELRT R AL G BB 37 bt ip e
breakdowwelth shin ibd@tedtand thereby sygied tie redorvaly ppaedsi cI es, or to
assist in the breakdown of a skin irritant and
t BRIEB PDESGRIRTIONOF 38/ VERADGEEW.S GRTHE INESORNGE! ON
OF THE SEVERAL VI EWs OF THE DRAW NGS The fol | owi ng
dr a\T/hﬂ fpdlofvangrdrpeings fofm pive ofxthe peesdnt sypeificitionaini ere included

1 r denpnstr.ate ertaln
to Bifhet diasp it eorBinatet oAnrReRb vepiiah ; FCHY Risn maay e
beﬂg@ttﬁl_&dfl'stkjbtﬁby ﬁetfaemhe lﬁ(yoﬁeﬁnfrﬁi_i@ﬁ @)ﬁtl‘tﬁﬁb d(ljlﬁ@mgf mmnﬁ)d y idtioh éthe
ay) s i.n.co i on t t he taile escription
el ARt A RSP O meBls SEP IR ETh. Fi g 1 Showe
P, acnes. Fig. 2 shows a

t t d th f
cggg’é?r §#ﬂ%&?§€%ﬁ§%§?v‘§?}wg§@ﬁfn@ﬁ? response for human

0 subjects sufferin roma ne | esions. DETAILE
Crobl B TRaNS O CrRAr RV APERTITHE. FoRyBr: T6iPones o dumag
Suu]a&pmnag&oﬂ%ﬁquﬁoﬁsor the treatment of skin |esions

involving the application of a controlled dose of

thernal eDBTAYLED DHSERIPFION OF TPIE INVENTI®Ned tissue
and t hereby speeding the recovery process. The

I NVERE ixﬂentmrtelbtes toSaethads and dbﬁe@tfoﬁmb freat@®htTskpdbsas
e ri

or._ Vv i ons throu t he
mvgé‘ﬁal seafiation gégmrf& e fodingl R PRy 1O ifa htected or
irritAYEINsh O EhdGRE R} peeddfs 18 @ty pRIESR. THE invention can be used

to treat skin lesions caused by bacterial, fungal or viral infections through the

application of a regulated amount of heat. The invention can also be used to cause the
thermal breakdown of certain skin irritants. For the purposes of the present invention
“treating” a skin lesion means to slow, halt or even reverse the development of skin

lesions and to reduce the lesion’s healing time.

1. Lesions to Be Treated
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thermal breakdown of certain skin irritants. For the
pur poses of the present invention "treating" a skin

wo eaao7Ifeans to slow, halt or even reverse thrCT/US2004/016996

devel opment of skin Ilesions and to reduce the

| esi on'.s heal me. 30, 1. Lesions. e Tr

WO éd@fmeﬁersl@gﬁeﬁwz%féh%i%@gés any P@?Fe ﬁf&%ﬁ%?‘g E%Sae
that QniHRRFBERSEHfealcl ¥ MelaPplidatordébhehtnf ect ed or irritated

ti ssue that can be effectively treated by the

appthis #veRflohroiRed methBisSadd ¥R Wes @int Rfe0¥dsipacd meddlivesa

L e A e T

app-[faﬁtlo‘ﬁo(ﬁt He‘a{ 158 timezeBRP hﬂnﬁé&t t'hQ Br@esﬁ@ﬁ%f leBioR Fbint¥kidR brite

hi nder progressi on of lesion formation, or to

accgletasd éled?teehltghéf the Iesiongordfotly, vethowissagsing drermalidamagg fonthet

ermal damage to the skin of the subject.
dﬂégyékgagf%ns of the derms, epiderms, follicle or

ot hﬁxag%ﬁo% 6PuS dainws i, Eflle BEothdr&afbubYirdches can

and devi ce present 1 nvention, as well
be trsatekbynthe ewitods andldbvmns cvﬁib@lsladiens 114 GMDesaSs%ﬁélfﬂS akintlepions

aln. the J ngld t t th.
on AR e oS ot of RCeiRce PRbCHL oo OO RS the monty
Adﬂﬁﬁnﬂa;ldxsstandxre’s uhiand aman@ theel Mger thoe nailabndcittiels e elve

evelo fectlons The

POtIe’étéﬁ SRS pE é {‘PB% f‘ndgﬁ‘g 1°8% by a bacteri al
strajn including but. n tra ns
Pr oﬁ%wﬁlsmaarbﬁ e mfsflgﬁhwgé é‘l%‘bg’c%“glsn%@??‘%fs
limed Bt QEAHEC HEchS B mr@ﬁombam@rumf aeneed Sezymﬂahomm specied eor

present invention pr thod and devices for .the
StrBpiagaeREn RO W PR BB s BRIt BT g
meARAO Gh@ldeHcdY fob tRCIRANA GRS -lesldR SIS k¢ thel l@ad 0stEmonly

i ncl ude pustular eru tlons and | ocalized abscesses
assegieted uitl penesvulgrsigy| Bagse skinilatiens, inplyds, pastular: gryptienssnd
100&%&%'65%@5!& Yuch38 ystdIf d)l/lléé Spusthite Z[?atp{ﬂ%§ 'c@ﬁl@ddn@é: b%ﬁléegds)

ar e connnn referre 0O as Iﬁp es
andutiet likee sBhwse tebivss inglodrethaseothattpae ForRmonlyrefayrefhto; q;dqnypleﬁ,

| Lion al_| sions can further be result of
“mﬁgggg?z Sag%nlgung IE speC|es i ncl udi ng but not

lim 0 fun [
contErahterd e fRieRREE WES1SARAM Bufler BE R R thiccrion by
furfgal gpéoies) m@lildtn!gebdtldoe lmiiteéste fufigah gaécispepiide of meddvging

o OBl 4SBT oS Moo SRRSRUT T o

ﬁn%%lCﬁﬁ@hytﬁﬂhm&@Wﬁ@ggmphytq&mesEpuﬂemnophybqnw&pecams
ndi da al hi cans, an

dthe |i G a eci
TrighephyogiBesiFech af lF@a X6 BB ?} ‘?@P‘lfyg‘gk f?’@fes’
Epidermophyton species, Candida albicans, and the like. Such fungal specws are

sometimes referred to broadly as “dermatophytes”.

Alternatively or additionally, in other embodiments, the skin lesions can be the

result of viral infections, including infections caused by Herpes viruses such as

Herpes simplex types 1 and II (cold sores and genital herpes), Varicella zoster
(chicken pox) and the like.
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Alternatively or additionally, in other enbodinents,
the skin |l esions can be the result of viral

w0 njogaoioems, i ncluding infections caused by HeP@EES2004/016996

viruses such as 30 Herpes sinplex types | and 11

(col d .sor a eni tal. herpes),. Varicel .zpster

(C Vb e  RELeVER (s EmFEL o et cused
byBadibkit204: QA6 88 intliohEcal Ot elfedtivelyikated B th¢ applicatisn of

bel ieved that treatnent of skin |esions caused bg/ )
copigelted /quantitics ohgeat e by the, SUmHARRDL ¢l sheatathopig” response m
th&hliGebigalnt febd@iet RY dbdie ARRldneat i8Ry of YMer abdsesk

quantities of heat either by the stimulation of a
viabiility of thie ddfketiopeageshse in  the microorgani smresul ting

inits death, iggai rnment, dormancy or other loss of 5

vi abiliernaiively o ladditiorally;: srefipslinagiénet tha|nresepiainyepdipy pEyvide

L e . e o . '

o TR TR Ly e BloeliBF oPRET R o BURAGAHT s
lesigms Iciusad by an ofitahe foniroen skireirtiteets theb ean beftregiell by theapsesenis
. caused niLritan N lrritant. .
infi UG Bt B¢ Pl B b b BIRE s P ol e BiBechy 81, g8
bites) tscabiescand thy likeig Other ekin isitaits msrodusd| biy tother @hingd) epecies,

nt,.spLder 10 bifes,. scahie nd the |like.. & her skjn
sulf 4 1RREES nrkee . B8 G G e B S it PR ek
poiseh lsithachd BB fike Tald BE(I)( bb @redtbk Bsindthe bﬂeﬂﬁﬂdg rahi d&fi@E ofishe
_ poi son ivy,_ poison oak, poison sunac and t i ke,
presgrt 1ayeagon eN?frl@étI@éFdﬁm thig™y: e A nggu‘a@g Apaditigg of
heht@n r&URTE Me HistheRIch PdbnathdtioP f the ToreRd ilitank BRI, of B
appl i cation of regul ated quantities heat ca

0] n
digrentthe hoshreapféonifp @ e irgibion bati drhe sHsrentien o6 thei host
redclibh LA beddr q’)érmn@ Seat Produefdg bn HHest 8P thel RBuRPdspdiRAES KRN

to the parti ar 1rritant, or both. The disruption of
foretgm mhaserial. r eacti on can occur by the heat producing an
affect on the cellular response to the foreign

mat dhe atethotth andréevingel st thp drogeny inyestianfpretide fhe apwlieption to a
el L QAE IRPRBLT SR sl GR!0

ma@p plebtednopaiods rearamo@ sufficientttp eestirem imprevdédomeoviery tEmes

apount fficient.to result.in inpraoved. recovery tines
iof§p Yee eriony o Fistis fetikebis PP GRS Bp eabbl &
ap?lfiﬁaﬁﬁﬁs dfﬁhﬁﬁﬁtﬁit%f@d’aﬁalﬂmlyf m}cpﬁrhlﬁlgtdbﬁéaslﬁfg aga’a@ leCaveiyotiraes
of heat that are capa Jreasur a ecr easi ng.
forky g tyer LB Iiob: Rraerbldhy MRogN s b JyrresreRyy tme by
1,1253,04, 5 pirefBfeAlhys, PrevbitREONsEtdt thHrake TGRW RS dhd
time by 1, 2, 4, 5 or nore days prev,en&iln%&q
adguiopallyt oo altesnasiRly, epprerihly @sisebriantialhy Testyoing dhe [disvamfoyt
.asQ)rcg?eld_tvﬁmE RhY sucR RO @R khsMons YPBHiR Hrdstilrb Yheat and the
reduci ng the disconfort ~.associated with the |esion,
liksuch as itching or sensations of pain, pressure, heat

and the |iKke.
2. Methods of treating skin lesions

In certain embodiments, the present invention provides a method of treating
skin lesions resulting from fungal or bacterial infection or from exposure to skin
irritants by applying an amount of heat effective to raise the temperature of the lesion

or tissue to be treated to a therapeutically effective temperature range between 38°C

10
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2.. Methods of treating skin lesions In certain
enbodi nents, the present invention provides a nethod

wotoosniemsé ng 30 skin | esions resulting from f ROYEE2004/016996

bacterial infection or from exposure to skin
|rr|tatﬁs by applying an anpunt of heat effective to

to 67 GeWither loN @Ferable ratget ¢febateanoghboup 3G 42 6 G0 Pler
priffsl ergngw otathkﬁg&ﬂﬁsly éﬁ£h¢ateffl§£@&}ésvag C%;%%qgg&g Bawer

range between WO 2004/ 107956
boved efaboutgs; 39, 40nbl; 42, plﬁe% AaioedT, 4RO, 89, SheibBrP4abbab,

{ er I a
qu%eg?a(g%'git [ caﬂ%pb e ? & veﬁ?gr?fpsrezi‘ %?'*egs)g 3?e57r 38 59 60, 61,
62083, 61 68, 6O Ve 67°(b0[l“ﬁd optimalierdperdbre rdfge £ the4&eat1ﬂ2nt A3,
44, 45, 46 47, 48, 49, 50, %1 52..53, 54, 55, 56, 57
spesifisiseion qan readiliy Be Aetergtingd byt thags i iskilom the art gpoughgouting
méﬁ’ods Sfch ad tesfiflg a §$rop1@a@e iffdotious® ofAnisiAdin &ftured BostifdP 0P khe

C. The opti nal erature range for the treatment

th@malalabﬂ@e@f fap. ciritani @nbx:ﬁw teshiagj 4t 3ﬂ@esua@p@ repefcacing skin

lesIthQ%‘PaQEecﬁ%' e.in the art through routine nethods
such as testi'ng appropriate infectious organismin

cul Y e &S éﬂ%%ﬁ%ai BiEn uﬁf@& lsudnady %dl& Yo, 8 regulated

irritant or etestln Ive Ssu
anyple pf deati tngb% Rpplied| mu@nwfﬁcfleni toplesat ﬁhec nlfe;cp@l tisge Rora

he 1. f | sk f
tnigfitag e Hys et s e Br REC OB 7S "By e,
raxtigﬁse ?)!al fﬂfeﬁe%‘o:eﬁftgally fo@(&%ttf%%mtﬁlﬁﬁ @fee!dﬁstrelel’iars’g% 4 lbg&r bménd of
oo GSants 47 4B RS orir 4bria 1 bl sBros 3453, %878 or
.585@%@91?%15& 8bind S b2y 43, Mﬂ”@ﬁ%tw 98, 4, %othOSQ 53 54

having a | ower bound of about 38, 39, 40,
55484, 54558, 48, 60481, 62863,49, 65066 05&7°C5Zhe©3tlma4tpm§6atufﬁﬁ‘ﬁn@7

for% %‘ga}:r%ga %%QQCQ%% es1 glri cakl)]grﬁaddlg at%rmmgggy %agse qbt{lfﬂﬂlg.g %:le
arttBrouOthe Gdutm@ %shﬁ@of tﬁélapp&ﬁmaﬁeﬁmar cufitdifss o e thepéstin@bf live
for, the treatnment of a specific

‘t).e erature r
su Jg&?@i—?e@gﬂ?l Fi}mﬁé’faéﬁeé 5% by those of skill in

the, art. throu he ine testin t he

op BB PR GHes Hetipd (e Sgrorgpie HaPFRLls Hegedpr § peiod
of ot Rh & Second epﬂeﬁ;ww& 1&&@ mo 's&:%h&bn St Eést a5 shamild, ia€ 1dayto.

20 The infected tissue is heated to the appropriate

seqoBf et deast & sasngds. fab leagt %fbﬁ?csads &t legst 40oscspnds, ableasidd
sedn8e, &f %&t%O%cérﬁ@s‘{t 146 RECORNES at Rlast! Zeﬁ\.ﬁfuté SatIERONHRd 1

at I'east 20 seconds, at  east’ 25 second s, at |east 30
migwlen i deastal minutey, alibpast Scodds minwtes, e daasts mimkeso Adisast it

minf@s bt ﬁgst %erﬁl‘lﬂggg,iat ge%gm&tfg Qlt &gﬁqﬁ qxﬁnut@st a{ ﬁ@s%tIS ?mnutes

m nut es, m nut es, at | east
or mttnlmﬂszo aninuast I8 efdrdd 2mbp¢1meeis,, et infeciet msue must

. nut es, at. | east pas) mnut e 6
coffimipg rehin; fARY,B & PR WrmeRinrpEHiir? ot it
trefinient 2mge G tiad durstist of 260 matmérﬁ Periddn Threadptinabperiod of time
'dulequ o%lc[lrleangpsemﬁtc ht}?pel cg]tf 133%1163 ou uhea{TH %o a temperature within the

appropriate temperature range can readily be determined by those of skill in the art

1&3

through routine methods such as testing responses of the appropriate infectious
organism in culture, testing of the thermal lability of an irritant or by the testing of

live subjects experiencing skin lesions of a specific type.

11
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continuously remain heated to one or nore tenperatures
wWithin the appropriate treatnent range for the
walewoatidorss of the treatment period. The opti mal POEUS®A4/016996
of tinme during which a specific type of |esion should
be heated to a tenperature thin the 30 ap riate
C oA SRR e ERTy UERO b Ao gt Uy SRPFE e
tetﬁﬁer&liﬂe'rﬁngb Hortdpo @Otsecohﬂ‘sl' 8 860" Rbdrds %prf@t)b Q8L 6P tAB20

testlng responses of ropriate inf eCtIOUS

seepigd P $9rl $4seeends peto 118@§<tcpw§ Wt tor 2@ seqeadsup 1 A sepengs,
up®b 5 3mibebs i B0 rﬁfnufé uﬁalw 14 Eptutdd O 8 10 Jof Iﬂﬁuéy&l 1%ﬁge§

experlenC|n skin ons of a specificty

20044 ﬂlQqu érﬁbg)o%éﬂ@?tﬂg ﬂ{eﬁﬂ) 8% delvﬂze gf ghg' es@ﬁfqﬁﬁjénﬁsﬁ‘tal%

the infected tissue Is ropriate
us¢deiopraatiskim destoas yathewsrthe)go- acbmsetr@tmcnf asy thepapeutiG@zent. In

oGS 8070 BEILY i A BB 48

antimicPobinl sgb adsg medipation obantisepiic esthe qulm@nbf)torheamwem,p

O m I |
o B T oot B Bl W Dot BB, s T
and niveendfi leat aypticatisheid derinhehby sel pardotstérs Meedatl tth @ffectivhly

co- adni ni st t|o .of an eutic ot her
treat e EsioR oLy §y %at ﬁ&?ﬂﬁ epeE% ?@?fﬁf&%?@mstmﬁon
of b8 AR HkdnGe M8 APItaleUFRoS theRpeadid abits HRRb@perddR Hnd time

acne nedication or antiseptic . to the lesion prior to

of fhead eprlicatignisgd i thepresqng iy englon s adengadpat %franafpe@fnef?é%that

mdy’ %}é@ﬁ&d fdrnthé %ﬁcﬁ@&déﬁﬁﬁ&é cotéaﬁmhﬁf%% fbtf W theddpeditd
ti me heat application is determ ned by the

aggir anet ers needed to effectively treat the |esion

solely by adm nistration of thermal energy. Wile the
admithialierhaie  estbodipfientie dhe pHgeting Hatansutic emgpntt efi beagfto be

t I d
oo ISKBREH KL TN B A STMBSLGitpd Tl
métimddpowd g thosé oasiyllplaﬂarmit cansbetuhal to deﬁyerﬂeatrteqm méepted
far the effective or adn1n| tlo
i, o 1o B pogCit B RRERaTR 1P TRt AR e
unmo‘cé}&attle Vevelshef a}n&mh] damagnu(mmsf ahé dtigh @ndmgh a;ppidl d titeo

an infected tissue can be ter ned
PV BRI hG FeoRRGY aTRE: (0 EeneFbe ORI of BoE HEEo B Qlery
will Redulye sidrter g@plicReonUseRiddd © bektfestie, Wl tht epglitetidnndraewead
tissu so | ong as the ampunt of heat delivered is Iow

amoHpy @ﬁ hea %Udﬁ@lwenlppgee PRSI PREQEE et &Y easp-hpsye¥ergthe
ardol8Y JTHeatdANEGOe (Pibathe @RalNhRbhoRN oL Ind & ﬁh@hn't BuffibiGnt

preventlon or recovery process. In eneral t e
to gpRFPYiEhhY prosrbentipllyAlter hogheg mes, Sfoshutsferably py i ipRrgUing e
e$ 170dS I
B Bl Rht bl Rl R°S 005 bPmpie Bl SFby Yfeverhlls isckhi®
outbogaliebefong thayaatultan ppstulprdeptionsy saresoredse typhoolslar lesionise
anount of heat will have to neet the critical
3. t hr Bshigéscfonthe Fedatrgerd nf Sl Lesionsuf f i ci ent

ﬁ

The devices provided by the present invention are heating devices, preferably
electrical heating devices, that are capable of delivering a regulated supply of thermal
energy to a lesion for a period of time sufficient to deliver an effective therapeutic

amount of heat.
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25 to appreciably or substantially alter healing
times, nost preferably by inproving the average
WO e@anemnyoti me by at least 1, 2, 3, 4, 5 or nOPET/U83084/016996
or by preventing nascent outbreaks before they result
in stul.ar eruptions, sores or other types of skin
| esLdRgevices of g preseat IngPHtioR ComPpEiSk HeHIETALe Rk FoRIEGHEE hfs

skith6f 6 aMbje@Sandr # \Hested civble T IREGSEHe RYRN kPR tBhferature
heati ng devices, preferably 30 electrical heating

begrespn 884 andiif C andsustapung eeof mged temperpiyees vithinghataengg for

at RAAR Yo fifis t hermal  energy to a | esion for a period of
time sufficient to deliver an effective therapeutic

MDY Bec B the LA MRLOME HALSE G RETGURAORA 6O Simal
The devices of the ‘present invention conprise an

havimg e d¢stnmchdt gan boeffestivély geatdicbysthé appditatmnsfibeatc A “asal” & a

ter of ting.the.interface t .
el AR e D B R IR BB B e ot
anonneofthesite hdésivre In weitdin embddterntd nigeustoean tatthd adgdet, Such

seconds. 5 A "supject” for the purposes, of the present
o5 R AT <l PH T i ® TR 7 B 968 So RV
Aleaintively ahd ek icxe by ah rigdiviachl Ryhel iRmappkilféeds, Who afplize die
A "user" |§)a person who uses %¥ﬂgvice of the present
deyiqg i ledien Yoyndpippspther far sxamplevachior Bt i ¢ anount of
heat to a lesion. In_certain enbaodi nents, the user can
be thé&erkih F@@?@ﬂ@%ﬁh@ vighi €PEe o Jerineshe SPgEcRgo 2
re%{ﬂaffecﬂﬁ}ﬁ?&%u&@be@wée%%@@ a6 F0e AREMIng (O RNt inddtion, a

ernatively the user can be an individual other than

reguiateds tispnstatyre vk onapbati dess triot signdichusly tepart frewi ba dositrdd

. f . chi i .
o AT B e el oty
the Ingerfand earf Brcheated ta a dosijed Bperatvenegabavireg b &iwee douBBE

P I FETR B, MU AR, ST 0 5856558

595 6@ N4 1f i62,368, I6y, 82 pAGEd. I Pilttel) @hél Bidrfacél islfrefefHHE HERII to a
range during the tinme period rgguired for treatnent of

depirrd tpranqrefe roRgethaving |ap uppadom Erebatiedcdh Hethédt 400
468498/ 1§ dsd SPSF UKL J5aRgEsN3YI 40 68, s ORI 6DUANE5 066 or
“about " 38,739, 40, 41, 42, "43] "447745 46, 47, 48, 49,
6790., Thd ppthiyl terdure r&Ee &R paiticulad §eatm8® degide c@llreadly be

63,.6 5 or . Further,. .the.interface,s .
T e T
thdrassitmient davicppelivoabiedis dhviap tasionS6f thd 8;pe 4itendé to BStreaded,

45 .20 46, 47, 48, 49, 50, 51, 52, 53. 54 55 56, 57
byghe deyige. 60 61, 62, 63, 64, 65, 66 or 67C. The

ti I t f t] I .lreat t
dov A Bowsl TP i Ay asscengely Sr s Ay R B i< Bl 9,
tel% atfel oft dPpRIXGRatEIQUEG 0 1 SPFN OF Sreftdf Nanditdirfa€e hesdd ROt

. e treatment device on live subjects having |esions.
tergperatis arypdugtien tasmeesdure satbaevertaiess deliver an effective therapeutic

amount of heat to a lesion without resulting in thermal damage, depending on the

aQ

amount of thermal energy delivered over a particular surface area and how readily the

thermal energy is dissipated by the heated tissue.

(a) The Interface
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by the device. 25 Although thermal damage generally
occurs when human skin is heated to a tenperature of

wappraxiosat el y 66C (150F) or greater, an interPerEsS2004/016996

heated to this tenperature or a higher tenperature
can everthel ess deliver an effective t rap
o G ofieatt B8 prept Sy aon oRBtE Fo Py dﬁvﬁt—? act as a
cohdllﬁf ey, §H ari@Eheat eRRAMITEY OMedtbiis dBIRRIKH toOthe 1d3RMNG skin
energy delivered over a particular surface area and
tlswernaa{aaﬁeér the 30 thermal energy is dissipated by
t he heat ti ssue, (a) The Interface 13 WO 2004/ 107 56
pcT/Matd 91 ef thy REeseré (vewionsan pe applied dispaily to the s

ofl a“é’xﬁ)ﬁHct an c@&eﬁﬂ rehﬁ)%dﬁ:fénfs nh&e fcﬁ& BeWhk P AGE iARrvening Nakkd
t hrough whi ch heat generated by a heater is deljvered

between e skiseighe sibjeskand the indesfaee. hEhegterveaing daver yhiayas tae
e A I
be fHYCRER Bliah RS SE U OKE U Bfie BN oD AR bty 1n
paaimbdianemls’emh@ lagrerccan bp eoroprsedof amhé, semti-eplideori lingid layer.
In! 8‘%&% X r§§&é’flﬁ %{%bBJp%eﬁéé' 0, Bhﬁte%}éahgcfa and,d hc% s, &
I nter ce erveni ng rs can
statlifizable dr disgasitde cmeuap&hi the m‘terﬁalcd: exichgs httmdsahtcspne@mt die

t her mal art| cul an i veni.n
apSsEn RRRS P Fogbpiocise Suihe B HhoRH AR the
infeB¥Bihg layel c&Ebd aibandage be bihe dessagdbdrietissiorns UBhstaN further

interveni ng | ayer n conpri 10 st en}él zag,l e or

emfodispraisyihe TEERYERINS YFro“rantbﬁé’lqﬁ‘?&l%l mgtexial el gs p dingernail or

todrat1 E1d @eadfle, P RMERingt A8 dedibd R The GbaRemdfofl fuBEAli iRféstion
ag ent fromone use to the next. In other enbo i ments,

PstﬁétunFththfPWm ng | ayer can be a bandage or ot her
dressing on the lesion. In still farther enbaodi nents,

t he In pltanajeemipdinene rthec%wﬁ of e preseit dnyentien enibs|stesilizsd
&f thD 8&Aab |a h enb®&{ et kerat(:fé" anf ﬁl‘@éuﬁimé’i@ BriddSd e

vice for t etreatmst of a fungal i1nfection 15

to p«vsebemiosm pliapbitityeofmay imicrpergaiisnay hat ase erebon onwira sufaghel
I t

BB R S5 DY ST DA e

usﬁxgranams:tfﬁdei cmn@nkedprzfrmeiail @fother nmpatertats thatsau lnhlospltablsso dlfie

of an oor I.SnB pr
sui i iRt pveh SR L AREE ™, N5 B0 R BREHenfy e
infeffacesitetfl dantye titerthaggdablee ﬂfspmsable aor bhewvikvacapableof Rihg
usi ng an_interface. co f metal or othe
SR ET Pl BY (AP RBRR: DRt fEh SyARpligagon i an
anﬂg'r%ﬁ@wﬁagurﬁa@msdé@&nﬁ@e&act erl a. In still further
odinments, the interface itself can be

i Nt ghe haaaRabE the és%ﬂqaaéahsn isQhe périieh vf e devipabkaded to
bei ng sterilize conventi onaI m%t hods, of
cogyedn Hirgcs gf Ingiecs aelr’facaw@ﬁ%«r Flamer Gecat thsubject. The interface

can be any of any configuration that will allow effective transmission of heat to the

area to be treated. The interface can have a surface area of greater than 100 cm?, 50
cm?, 20 cm?, 10 em?, 5 cm?, 2 cm?, 1 cm?, 0.5 cm?, 0.3 cm?, 0.2 cm? or 0.1 cm?
surface area, or the interface can be smaller than 0.1 cm®. The interface can have a
surface afea less than 500 cm?, 200 cm?, 100 cm?, 50 cm?, 20 cm?, 10 cm?, 5 em?, 2
cm?, 1 em?, 0.5 cm?, 0.3 cm?, 0.2 cm?® or 0.1 cm? or the surface area can be larger than

500 cm® In general, devices having larger interfaces will be desirable for the
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antiseptic to the surface to be sterilized. 25 The
interface of the present invention is the portion of

wo b@4derwsce i ntended to come in direct or i ndP€ETB2004/016996
contact with the skin or tissue of the subject. The
interf n be any. of apy confi uratlon that wl|

ce .
tre&ww@wﬂ@e]@ o o8 g SipglesubictoWhiledvicep havipg inferfacesvgth
snfd@ler RS will BE dbdiaBle fRiCRe GBAMBRVT adew BE a@ﬁ@e%ﬁ@h ofhe
greater than 100 cn2, 50 cnR2, 20 cnR, 10 cn®
usg of ymaller igiepfacey will dppoertain Birswmstanpe be dpsitghlepasia mnsgt@
f

rodlg A RRLRRrt Blat 10 DO eSfekBRE 10 AR Wity BBt
pagolagdpwhepamments AdoghenemBatee or £9 longr tih@ peripds Bre
de&%ﬂe 1%rth 'ﬂ%atml: tcolf%pa&célalctgﬁ %fqeﬁ:{‘ cm2, 0.2 cn2 or 0.1

e SUrfacerarea c arger than 500 cn®.

tos 98 E‘f‘f@g pLAE GRS Ha S b BokathBhaT B2 e B

is apmqtmmﬁor e tmﬂmethea pagtduban sype of Esvinn i particlijrewhere the
devi ce nt er.f aces, W th .. .smal | e .

inftfcep SRS o1 Fi0BRledy Si-BERR ks BRlee], the jptegface
cah bewsubstastiadly piinar, c@sieo 0r cohbrel Feor @a‘amplﬁa’[hle adterifaet of 4 deds
.will in_certain circunstances be desir e as a S
iniehded, ) gl oL POTEY PR St D CsEere ol rgoe
mighEprefébB e ﬂugtarnﬁuy pRAAIRRbavex 2o ARt dond ialdodtatiifh one
. treatments at higher_ tenperatures or_for longer tjne

or japreplesiony and gessiply her fymedigle sywuRdipgh Jf dgvice for the
treRdnt Spﬁlﬁéal {fR&ioRd of tﬁ@ {oRfhil rhidft }?@@%l}%e dhhged e@ta%ﬁ{ga&r@
can any shape and conpose material that 1is
can,pgrqﬂpﬁr ioppreptiate shape se petot breplecedfin alowpwmryaﬁo the prdecgsd
Si
iy Ol shie 26 o i g YOEDE el ool 6o g of e
artndepending on thedypastofiésaome iténded o be treatbd Wahtthqadmces of the
|.an convex or concave. For exanple, the interface
prgsFl?“gV ge‘lmce i ntended for the treatnent of pustular
e r localized abscesses on the face m ght
&@P%%%E I “be substantially planar or convex so as to

f ggiq‘rhb Prege%] in@gﬁtlo\ﬁ” trxpvu?ég ?exﬁgés hgﬁ{x% oﬁeec?ij é}g h@é@%e Hl?éﬁb(p

rroun

prd;yri@thaepﬁuhohea% awga;lmg toftectnetbors dmblosekddletmn ai |l m ght
preferably be shaped as a ring, arc, 15 cap, or other
apploprfecatd ecmhafiments, thshdater heluplbsaa:wdlﬁmdmdtmvice such as

o BT bbpk Bt R S e R s AR e
thé enlitondiictéridevicakcin dieqipicpoveer anhdabend tyqnefer die Heasdlmm;y or
nded to be treate h, t he, devi ces .of
indiFes B o1 FeRTeohat P 1B ) Sk GRS Ty Gapgerve o
tranbME Helheft tP R \ésilas devi ces havi ng one or nore heaters
intended to provide therapeutic heat according to the

met e ehetinfoliRsRe, heheité can include a cartridge heater, a lamp or light
bulb, a foil-type heater attached to a thermal mass, or any other type of heat source
capable of operating in the desired voltage or temperature range. Such heat sources
can be used to apply heat directly to the lesion or can be copnected to one or more

heat sinks capable of transmitting heat to a lesion.
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WO 00g/10798@ar range.

In preferred enbodi nents, the heater includes a
sem conduct or device, such as a transistor running in

present device, the sem conductor device can
dIS ate power as heat and transfer the heat directly
TS IR §f hegtepnibataran g rusedhwathe presray invemEom @il be

_a}ﬁiaféht & thokdks ,skﬂtnmt HhE Mart. C%y%ﬁeﬁfg ERtent CARBI 4f géh%ratmg

heat to the lesion. |In othef enbodinents, the heéater
anopts ¢f et epiaprate foritheymethedstaf the preseatipvention caphiee usodi k2

hé&tio%tée‘f&:%ﬁ@tr%@ﬁ of@llih a&fgg to a thermal mass, or any
ot her type of heat source capabl e of operatl ng in the

desiy, Y, E“%
sour égigﬂs(ghgvg%% ‘?tﬁé ?&gt otqg%% y heat rveci Iﬁ%{% Iheater
capelle of heatingathe Hatetfarentoce sustainedommal cnnsmmr Emphmatre sdavicss

~S302.Sobl LARPRASRPBEED Bedh B0 g5 oo

rapppEigetesptiatire cawnbduring ettie i treatnieat pedak randi dexrmet |oepabtu bf

a@{e/ﬂg Rparent tothose of s(#qll in the ar %:Et
eny AR 3d IReiafe A G mdtints S at thle
tempﬁmtgpﬁr ofathe infteface hﬁveﬂﬁéﬂﬁﬁﬁi $ronif thé héSnﬁd W@&I‘attlre Y&ige :cdﬁﬂng
can be as eat sourc treat rrent of .
OIgekqfﬁn%?P%Wgnt Pfﬂ&ﬁisef@rcﬁgan&@P%eg eies fapakle of ramping
the BenEIRE4n@S vprie la@gulsiey nfaBfer haY patEicdarlieddsRable.C 8BRBIsBbiedts
heating the interface to a sustai ned and const ant

eXPETes Hinpr cliscgmiqrt fem the applications of ogripin berensmiie parowite of
hedP UM ldRBorh o8 dah @A BR LB tEL Sy etﬁtmts@%mﬁ@t@ad?} Soviths gaat

ranﬁl ng tenperature down during the treatnent perio

advally ey Bg te Hisalssisedotteatyent yammsrative raugap dihatintexfaerpfahe

advid ulna&?ﬁuf'@rﬁfé'&{uﬁeﬂg | calMheS %{‘é&hag rﬂ%ﬂtg@ o LAY sﬁx@& trk tment

terrperature 0] e nterf eparts romt
teniperatugedon empetietresr whileamgepnthet mithy tho atdajcmt s rskme In alternate

CH‘HO%%%%EF tt}%ep fflterf%ge IS iteaﬁe%e tﬁ%gerzsglrtg%?%n%eﬁa I‘rs? rgnge aﬁllelgttggl

apphmtertheelmoxpartl cuI arly desirable. Sone subjects
experience mnor disconfort fromthe application of
c&) t BoweriShexcapeut i ¢ anounts of heat. This disconfort
can often be alleviated or elimnated entirely by
deviThe Shefttblalsed. n the aldviads| of thieppsenpinyentioh geskest heal through

al t ._The interface of t
O O RECTLEA B0 PP OB G At source

fofl et l&ﬂte‘t @s bleetrdglSin Rfurk.! EACHRRctrichled®ea bl ®e Yowered by
rrgqeratures while in contact with the, subject’ s ski n.
AlRAGN Gieat & Wi e, Inrrerthint aptodineentss PREahle ove

sofuld8s BRShE Qkdl SHERCEAbAHeEled. ANDBtHRN gmb@duh@tﬁ@ theABBdeCEhn! le
the |esion. 20 (c). Power Source The heater used in the

pogstad by gnegps efirenprclionfora qopvaationad alteyesiiag gueert eullett hr ough

Electrical devices of the present invention can include an integrated circuit

capable of regulating the transfer of heat to the interface in an accurate and sustained

manner. In certain embodiments the device can further comprise a means of detecting
the present temperature of the interface and regulating the amount of heat transferred
to the interface based on the actual temperature of the interface and the temperature

needed for a particular application.
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the use of sone type of power source. In preferred
enbodi nents, the power source for the heater is

webk@atipioss@al in nature. Such el ectrical devi cesPCHISIDE4/016996

powered by alternating current or by direct current.

In gertai n enhodi nents, portable power 25 sources can

be ﬁi@&?ﬂ%@ thesolpcfroal Pt f‘?rnthlﬁter?é'im@n‘%ﬁ‘ftﬁeﬁﬁ ihe prfent
inf@¥ibe CarCi either inRAYE bESkidYal FERB Seie, 608 BAEBihATdINLT ti two.

conventional alternating current out|let. Electrica

Infrenpl PRYCTOIOUGTR ippludsareharasiln pd Rov-Ershiraeabledlatigry systems,
andthE FkAt Belemhl Sotbdr s&ﬁ@é%& iRfude %ﬁh’éraaﬁtbﬁgtiﬂé“&rﬁehﬁ&?'&%t
of heat to the interface in an accurate and sust ai ned
CUBGRIROWETr §OBIGERr t ai N enbodi nents t he devi ce can further
conprise a neans of detecting 30 the present .
t enpe certain embgdimpris hajting fnaigistughpowe goae i theyeledidcsh dper
' r t
ofg%e% é}gfeht ﬂa'{/éﬁiﬂﬁfl% é(ﬁ%g%(p%s&%eoa{téﬁeg }gr@ﬁﬁb i t‘ffg%é?&al cﬂﬁ)osable

tenperature Inferface a
ortrechpegeatle betterivs,cideldihg comveptional elivdline angdithivattypmbatieees
4/ 107956 / 04/ 0; e e
an\é\f%lex%? %le'c at € uerrregmﬁ{fgd o%lgst ;t:hee ele ca? rploézugﬁe S‘ﬁ%‘%ﬁ gse% %ocfh 51? Eaéﬂe
baftes eysteni nhinisi aot dstendeé toi bdeeplaced ebynahe wonemteer ndlich
oS LER L LB PO oo & Titg cevices- o oiiine
thé BittefL SRR €18 Dk Ferball dnfiollineyB R Batteryasystetivan bé ke@harged by
Ext ernal power sourcesdian i ncl ude either alteagaﬁin%h
coppeiiah fhediatigiyyyaiem 19 ag FIPapinHent ROSIFF s¥Ece YA tiepd
e | iRdes having an internal power source, the
electrical device of the present invention is powered
usi ng chedit Shb&Bmems RIVGEAR HieRINPBK & sBlircel (BPSISARLR detle
rechargeabl e batteries, including conventional .
cag|iRglnderrepettier qord ARdipig \yeatipeling teesystem gl ap fecricploouryet
Pl Sur RA R SentbA wall bEAGAl power source s a
ar gea

rec e 10 battery systemthat is not intended to
. be @Rl ALEE Yok SRR SE R elecRial deviARLE PRkt G thon
be sold in cohjunction with one or nore devices- for
capdehay gpwer sotitve thaticerebyadapiod dnong af ghilkfietheaet to the present
' ] bat : r
B AL Sy R % L P00, IS5
battetigsethe npmberofdatiery eells can bb edjpa¢d @cyrdingde Hwrmyiwegneeds of

device. 15 In.certai.n enhodi ts _havi ng an exte
o, R R, OF 8Nk, R i o e e e b e
refEived bagt@y depMtdmphtud réchrgii! additiadg of bigimptacsdavice faruse in
el ectrical current .?fmer source.ﬁ#thgﬁ a ¢
CORBHIGHAT: i RrIQRS efeCtigrl Ropver §¢ces Vat (OF iTeadtly SBREF 4R IPE 8
<kfif intthear€! ectrical device of the present invention can
be any power source that can be adapted by one of
skd)! Hedt#® ¢dr@oPSystdn® t he present 20 application. For
exanple, in the case of enbodi ments nmaki ng use of one
Of IMRI@rtain embodiments, the electrical devices of the present invention can

include a heater control system designed to monitor and, additionally or alternatively,
to adjust the heater temperature to maintain the optimal temperature range of the
heater and, additionally or alternatively, one or more heat sinks. The Heater Control
Systems of the present invention include those that use feedback controls such as “on-

off” control, proportional control, proportional-deriviative (PD), proportional-
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W0 h@4dersse e,

batteries, the nunber of battery cells can be adjusted
according to the power needs of the heating system of

between required battery replacenent or recharging.
Met hod of. ?Pz[ipgm ng .a gevi for use in  conjunction
infgeral- PR e & Gstellish,ympintagn of adjgst| the

teﬁ@e@ﬁ@@bfm RRenaed durkl hea{ﬁhé, | pretéﬂﬁdae&ﬂbodﬁa%tsHﬁ@t Rhter

Control SystemIn certain enbodinents, the el ectri cal

congig] %yé@md%se% PO lequbms tof dupeist orandivestly conwiel the demaperasare of
the RELERE. %Xtﬁ&?g@ 12 155N A Qnécﬁalﬁ@ﬁl' FrOthe Ele g?é}err@de%ﬁohfﬁﬁ@k |oVher

or alternatively, to adjust f ter tenperature to
maetiapisap ﬁortm@uf@png, redjustingroy @raattmnmg rﬂmgmpuﬁmmd tidevice at

o RS lenfifurBEE iRk B B0 PR Bl o en B35 i HERE
arf.nvent i on | ncl ude those that use feedback cont roI S

such as "on- off' control, proportional control,
pro p'Ehethe@tnad:omie]r sysfeat dan ¢hef Qe bepnyp pwtdm capable of hal@ining

004/ O 996 i nte a -dlffer ntia
th%%fqﬁje%con of 6 e in egs (Eehw1 1red regllgaB? o§ﬁ>rev% Hlt 611:ace

fratdj subdtaritinBly ekeogiag atdemfedotémpémurentﬁfef lasaer dotittod @ystem can
ments, the heater

Al 5 U i e B P S Y 1Be Sayad P ok 0Py Ot poP P LB Rgpat

ovep BldegedtpaBod 6MMAAE. AFH Radlel thE hédir@bhtdl @ystéh AP bHkePkd
control nmechanisns are the preferred enbodi nent, other

ragidiypbringnthe iertase 198 ApLisH iteaperalee Jad i gestain dioh feapaTafige
fok B deSirRarAtine p&odt NEteHBUMIEE R heafer @&ﬁioﬂ @ﬁtem can be used

- tenperature or wthin a desi T'ed range w | |” be apparent

tot hpat the glevige nsmgraduahmmer (particulaniydn h‘@b@@lme@f@mf present
inS¥RtioR WkaLn LHE fd%eé ?s 128 %0 5&5? Eﬁ'e&aé’q p%amﬁe and,

maintaining the t ature o interface
grd@@illy ednp@dnge tos df:med ﬁh@amnmq tegnpetabire m erdferamemmlmmrtbfm
n a.desired tenperature. The
dl co %}él? %:%‘% TC%“I%fgem caﬁt)al so be used to ran‘p t he

te ratur fIhe Vi ce or dovvnlnac roII
rannateet, Eptanipc P S Sivéa Thee "ppSY ppretea
erhfvelithemd ef tloo piesemk maesﬁ@nberamebﬁewaﬂdvme mmpoﬁ:lthy safety

ooy shenishEl BF R dpaiaris oro ot s BGRRt bR CHITRER

Dgrhdiag onAhéie deagd, \cehwentidAE hévtiag Aevie@nhapbe %mw%maaed
be used 15 to heat the device 1 n_a gradual rﬂanner

undgnRqrmal,PrGoPMen ORSFAYE Y F%@Sdﬁs‘m@ 1ppeteatia! haym, opsRriodH

diVADRIEH: o tHRGUBRY OfefefredRdbter @6ntid? s§ﬁ§n§ b fhe Pt esanhm%on
tenperature and gradually ranmped up to a desired

arg those panablie of selpfrapally meniaining the femnsrare phihg dntergce within
the! B%%Hffﬂ%&% ﬁé Je&?ex%édw faf % a@i’;Hféda&oMlgﬁéHB%ﬁ%nveB?‘alro%@ﬁmt
e 0 arly

contal nin ater contr syst ens a particu
coptagtf emtrolimechanisms that render the device incapable of heating the interface

'to a temperature dangerous or harmful to the subject.

In particular, it is most desirable that under normal or common operating
conditions the heater control mechanism prevent the interface from substantially
overshooting the desired high temperature for a particular type of treatment. It is
especially preferred that the device be incapable of heating skin to a temperature
greater than or equal to the temperature at which the skin becomes thermally

18
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20 enbodi ments of the present invention because they
all eviate many of the safety .concerns engendered by

W@ Rooa/10m8¢ | ng devi ces such as conventi onal hotPCT/US2004/016996

conpr esses. Depending on their design, conventiona
heat devices may easj |y .over heated under  nor
et 18 er baved) dvyc FAvt 1t gndeligued thati fap mast s rﬁgt
tehﬁérmu&rlsaﬁﬂrbﬂﬂﬁtebﬁéé@mo@tt to the subject. Pr eferred
heater control systens of the present invention 25 are

t hoggjsGapakkSby msias h@a@ér I8tk s?%énq gl Eﬁa‘ﬂ%é;sf:} guéatlng the

tenperature of the Interface w
tempasppreaftthe infestapesugh thabthe arteéace mjnalmuuthq deningd tpmperature

ot | t
L1 T3ROS LB, o SO0 0o SRL P RASAAT
leash 2@ sdcands, att leash 2§ ecvpadsasiueast dasmgendsya least Hhsovdnds, dtdeast
50 S aonrﬁéI Ea{t){rser%m%cléo lcho@() H%t.l@lﬁa%o%jegrecé]}dﬁ ga? 1%%522 o]?}l}eif% gféas% g t/z
minaRs,et €8N8 mihutes ah kast S 'Bveintitet, e 1éast € ltrflﬁﬁés, fat Emt 5

supstantiall overs tln th ired h| .
o ot oS R | B 3 A D Epenah Bt 15 pinigs
or@sRas nakliyutey, ef erred that t he devi ce be incapabl e of

heating skin to a tenperature greater than or equa

t @) t hputy erSktgme at whi ch the skin becones thermally

18 WD 2004/ 107956 PCT/ US2004/ 016996 damaged. Not to

be lmuvinds Y thd@fisdht ihdention bal be\pe&grtxh@tauéoﬁ ddpstable. In

subjects. that _tenperature is r oxi mat 66C
ce{taeombodree% the gresestoyentipp estaﬁ‘emﬁ‘é %rut e In

pr@f)éﬁ&c? BnbSsimeRabhe n&éfm§ SIOMb@binRnd BeadjhBAP %@&hteeaﬁte of

the interface such that the interfacé remains in the
thej deyieeepn: leenwéfrgaqtm eircuiiryy gpdcpsditiopally erealiconativaly 4t theregstat

g0 oy e or i, g auting el shog 42, Rty

desige bnaivy toathosteeasltﬂl #0the ant cands, usert mltmmsenﬁovememn ds, at
| east 60 seconds, at |east 90 seconds,_at | east 2
m nuttedts nagst [redisentZryaiee inpRt/oupuiutystem st miersdista Beans of

co%xe%ﬂ{te%he t%atcir s({l gm%}dsm}t{cé Sag(li g#erfograset%[‘%é ﬁ]l%ﬁlft} efe}tgce aFor

exbidple] the imputiutitpst, sya:bmloemsdimﬁlﬁ;e nome tas pf a/off ewith dcsessible

8 cfiion 07 4 oos, rRIok, e Firiis, g BRSG bihe Phh
buﬁbﬁw rUEHEIalE dwls, aelfitdlsds alother types ©€lidpat Mectmbizgis ety a

t he present invention jncludes _a ut/out p em
USPIh Cmb rasHEgtp eﬂem feftings, of ntga n@a@ dﬁéﬂﬂ%ﬁﬁ
ali@fHathadly ?ﬂ)gi’dﬁ? of @Fﬂ%rd&tzidé ® ﬁfglylﬁeaﬁ e d&i&bd? &iskish. T8e input

integrate C|rCU|tr and itionally or aIternatlvely

dexice Hisrefprstogn allewy Hterttétr to pit e fumptipnypt Ahrsdeyice 4 p HRGhy©
w%()ﬁeto YRET the gglg@mﬁtel fbﬁi’h&l‘i‘ fheldemed is @R, a&;'ﬁ& théjt%fﬁb&ﬁtﬁre

own to t ski he art can be used
ofphqaglgqnfaccp, ov ethieivgisg alter the manner in which the device delivers heat. For

example, the input/output system can be designed to allow the user to direct the
device to heat tola specified temperature, then ramp the temperature up at a certain
rate and then hold the temperature of the interface constant when a desired final
temperature is reached. In preferred embodiments, the input/output system can allow

the user to adjust the temperature of the interface to any temperature within the safe
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At its nost rudimentary, the input/output systemis
nmerely a neans of connecting the heater to the power

waowaerdsmd t hereby heating the interface. ForPCRO0S2004/016996

exanpl e, the input/output system can conprise sone

sort of on/ SW t cessi.bl e on the exterior of

orffriing SneBat HeieRioh o o B ST oBEs e LS Rg ce R O be
plﬁ{psd”grarbméd m&t a bmklaﬁllfy pﬁﬁaungdlo@hgmzeavuyt &b Qﬁanﬁfacﬁk{ﬂ&if t{ne
i npu chani sns er.e a user can activate

¢3¥§ ‘gﬁFQWﬁ@H EEF?WWEéﬂﬁ?M?H%OH%Vlce and addltlonally

Iter atively programor set the device to ap g

heatMPiT SaPRCR{Eg iy P fysterpscan gptipnally inglydegetimer. Said
tithéredag be fuBed @R irdlidafiy tofheus@ﬁ fiat & aes%@ﬂ teh%{e deli6d Eamahlbse@ t@f-

the device in a variety of ways: limt the period
reglating e fhsptingnolcthe @ﬁ@“ﬁ@\? |ac@efm§d ﬂ?@éﬁde@if tirel QIsﬁOT me other

poSIER ﬁ{aﬁhﬂélﬁ be Qf’ astsﬁﬁnée% %{eflﬁ&e F of "exe&ﬁﬁee g]%(@ cfegg:r@ | b&E nhea

manner in which devi ce livers
tﬂé@(a‘h%lﬂedlcaﬁqfiéhat Mqomnqyd@d @ybsm twtmdnép@@sli foraelgsipp had

elsb®W fSI ok BE aUSRE dof1ddhd ﬁ&%hahﬂfabledgy tl%eeu%ep op &Blia iR &cessec%

peCI terrperat ure erature u
thepugle mrexprogBdumealt settmgd thneaitdmn;itej emlbedlmentp,ethat dave:eoéant be

rf const na ed flnal ratur
ol I8 10 RleRPey A R Sl oL bprabo R BRRS ol i
demcstﬁnmeamd au:c |s@tt1ng§ iext usdtitainOa aodinstaidt tehlﬁeﬂaﬁmgﬁ‘ asta?y &he
of the interface to any erature thin the safe
teRBeryes o) SO7H5E PR H GUBNBTUSOR Sl e AR at
providé pegfaithabie orlpfe-Hib fremnRIRASlicARRIH timest e | nput / out put

system can be pre-progranmed with a plurality of

set tWhgs 01t deikabRthBiy tht [i8vie® B parkdated! to Qf cdriR teAP¥hiife
treatment of particular types of |esions. Mre

th
P“é’gr&h? Vicitiono fhe A OHB L SYBIPTY hates? e S iaiamBing jhe user

thatHek 148 85 Beatlly T8 use SFofl exatapld, YRS 1@@0‘0 t%?&&n fogs compnse a
indicating 1o a user that a desired peri od

sepgos fete detesmyping (thay the eppigpriate tmauﬁg lm b@ema fe@éhﬂdc@df oY
ln?ﬁ%iﬁftb '}ﬁgm?gf % 2 te'dBFice ﬁ&ead9t%%r%§é( other purpose

assli stance e user. For exarrpl e,

t he gey Mg t t
reconne%%ﬁgﬁgrV%é???éﬁétre ?%%n%ﬁgg #Q%ﬁ$%f320tﬁgfgwm?
uspretbiat the deysechas Beeotheated beyend thoulledreldeerppemgmanmlaed should

nott Igg ulée?'de [nfl"@é ge%lgg{a ﬁgscg 23 5 %%Qd tﬁ}%ﬁrgpq“ h The d{:Vlce £30,

gramre T*h enbodi men
coﬂtam a:furihann«ﬂl&tmﬁbogfmngdhé wehthuien chifd cﬁpermg tmqietamg has

t hat e, the.t erature r devi
beb) MachirE 7 Bt SR e i AT T e Sty Yot Gan' Be
deh@ivarRd afheh theQevivéis Yio Idiger Heal® abde Wil ckifedated p&htured
manner, and additionally or alternatively, settings
t haltTImBIISQﬂ‘i dﬂlfbi ﬁﬁ(ﬁ@ﬁc&g’ﬁ%ﬂeepr@s{e?pﬁﬁelgfoﬁgfaﬁ bl I%l Bﬁist.uﬁl %nd;cators
cat i S.. re j.t is._desirable
suglbbs light, eLOE&Se i@aﬁﬂléréawn theptilkes pritospdicaiory weh 35 PH’FH
bubzfer 3P Mei 1k th@fls inkidBols BRH dsQiiritbEs 28 Heqike SN} 8M8r Spe of

means of informn t he user
indicator known to those of skill in the art.

As discussed previously, the devices of the present invention can be
programmed or adjusted to maintain temperatures within an effective therapeutic

range. The input/output system can provide a means of varying the amount of heat
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that device is ready for use. For exanple, the
i nput/ out put system can conprise a sensor for

wa@ledeneiond ng that t he appropriate tenperature PEBEURB®OH016996

reached and an indicator to informthe user that the
deyi ce | r({eady for us O Simlarly, the deV| ce can
proyjided oo s rdevise ocording tp @9 LRV m‘ieﬁﬁpfzéﬁ’% flolesies or

indiSRGalt Nk ekdip16aud Hﬁrabaﬁlchﬁ@gé &@@k@%b@% Qfégtlﬂeﬁﬁof certain
desired tenperature range and should not be used
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.ndff Brife @UCIRP%P UGG P S5 g e FiRirama fg pave o
stabl‘lllllbﬂ‘fontsymﬁg .OFor eémﬂple a;tlché a b’dﬂm@’hﬁghtl BehBedtoteatsthé Inkeriatde to
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mitoffhBing kddidi RahSdufaSoMhd Mtenfaddure fik&¢ to Ba€e survived.
therapeutic range. The input/output system can
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2004/ 107956 PCT U82004/O 6996 provided by the deV| ce
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dediSs RP %pﬁf/outhﬁ@?éfélgé'@dpmﬂ:rﬁfe X 38 Ghe hident BREARBWTIDe
~range required for the treatnment of certain bacterial
reqdly epparent & hosgiof sigl imthgpdr t han that required for the
treatment of certain viral Ilesions. Simlarly, the
alfbubedyof tine for which heat shoul d be applied can
al so vary 5 according to the type of |esion or

i ndiTp dady of Theeddvisg ran det pefruchiys farprewding raotdndledoraother
i u&e‘?ﬁﬁe[nﬁidxog {Ad d%d?& %?Paln' QlsbRA t&ihléﬁﬁfefﬂe&exapower

Tanfer det ef m ne for "a specl
solres bonthet blecteicgd comparients of ethﬁsdetmm f[rqm directtlmn@crdy;e&lb uger

f.or .at her ust i he .de C n the
a8 gt Ebeiice, Waralg HPoReRt e Uhlh 0! Sy,
of theplgtice wilp uilovs y 8iee o sa&my el dffectielyr applydgnammasgedific dreve

a 1 eri]ization setting. For aml e cha
be SigptEitr Shs hoinct Bis bisd e i bR Bl ey s Brfindy by ths
intedRd Glde bEINP d6Atal IR carfdn f)@fer@d%ﬁfbﬁﬂlﬁieﬁt@tthé) 8sdyast thé déviidee
to ensure that _no_ m croor amaﬁ SI d| on the

is of prsifccandr shapge that fits rqogifertab o ot pXAPPL 2
su%ég&g?rfﬂp u% maﬁea Lghap%y@tvﬁfgsa gindld g ﬁfe%ﬁ%d'tﬂé’ﬁﬁérfa@@ af afe

hr ou use of m CfOpfOCGSSOfS or

othsr. hbwotbwp@p@mwgts %}eét@vm 6 shaped g rppdoreagel e is applieding
suljfg’cedd?eca! @3 theled. §ﬁ’éﬁte{ [ @Yand % ]]9 VO QRAdr8hEatEPfaces

use 1 n the pr esent entrron w
that acts as the interface of the dev1ce and one or more msulated or un-heated faces

that act as a handle or contact point for controlling the application of the interface. In
still further embodiments, the device can be designed to conform to a surface area to a

particular surface area to treated, for example a curved or ring shaped structure meant
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readily apparent to those of skill in the art. (f)
Body The body of the device can be a structure for

w@e@nilaiong a handl e or other neans of effectiREr/YS2004/016996

handl i ng the device. It can also serve to shield the
gater $ w@r 20 source qr ot her electrical .
DR afredal pr fogeordelingermatl op dingsty &t cxammla ardepipe cod be
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a handle at one end and the interface at the other.
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ackivalg g <8 ETE Pre-progranysend: freagent seiipgsacOng s anqre indicators

f [ r
R T T e T
trepfaentLyelodh gomplete. tThe, exemplarst dwg@rihahetr compfipascpar cledirigal
PR I8 Se pBnBRY T flbrteab, B, 0 en B hiRT LA
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éﬁnflgeinﬁatl ons will be readily apparent to those of
¢ PSHOVEMO8y t and any structural arrangenent that
allows the user to safelly andg effectively apply heat
to a lesion to be treated are provi ded by the present

| NVETHel Bllowid eRXEHTE @€ MincHided e FeMBAstake fréterr&l enBstiHentt
present 1 nvention would be an electrical devijce

Ol BipRYGTHG: ot CYPH I SRy bR o S i 1 S8t e
%%n‘i(?ﬁ§ 8fcloskd u@ihe eRenadvth foh@w l?&ﬁé’sentﬂb@mﬁﬁ&‘%ﬁée%@er@d‘gy

e device forns a grip for the user.
d

they lswscédwaﬁl@ﬁgmt well gp pmcn@ﬁ of me wp@m end tepsoeant he
co%ﬁ\ﬁéz%& tcg B&{s} efeﬂpé 11185‘%' ijo%: itd gﬁc@(fe @J“?evlep Bfgse gPthf 7ie

OW ng the user to turn evi ce on and  activate
tho ag Sbcvuldmn églproé ilmwgaeamzmmmeeatpmmf: thett marryg®.angaa @ampbe

m%ﬁ)e t g) gmg'c{ Iegx{t of fEFE are tcﬁ'sg%ﬁmg ﬁ%ﬁ Vﬁtam \ﬁill{% Sr Isﬁc’mlar

result w1thout departlng from the spirit and scope of the invention.

()

Example 1

Temperature dependent death curves for P. acnes.
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15, treatnent cycle is conplete. The exenplary device
further conprises an electrical power source powered

whgota/10shar geabl e battery. As can be readi |y PET/TE100€016996

by those of skill in the art, this exenplary
arra enment i s but one of the possible conbi atlci)ggm

eigls apd Methedst  Thscbpcienal ramal qeres VR RUIgHase
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t hat ﬁ@% changes can in the specif
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spirit and scope of the invention. rr_E[g
rerfesred and Oulr 1l abibhe mepserial weaphtqdmnvceESAmlat@ fagxturepas

SRR AL, BTSRRI BRI B k50 1 5 v

erla
in hfigzfobldeonditivnhs.c Ahe Plape wand then aerioved emtl |oola>n{é§'@(ére( bimnted

o 16500 o L BT 1 T S e

rapid¥ QRBlide L P. Q@héssln( Eésg@ae&b WIS rt@lipewt@wdn@czmmﬂnn@
to the _manufacturers

reco ndations and initiall
tregfmefh B beseling £a ke seleny eoyng mgqa%\l@aé I}OFIE?% eFpaged é%?hsm%%ts
soBd&hs fy3@er obi ¢ conditions. These plates were then
I ncubat ed overnight at 37 Cin an anaerobic chanber.

I ndipebgisd! AGRhQR @éldvﬁ"f@ddch&'ﬂ of ?é&hﬁ‘éd?ﬁ'mafﬂ@' KilN 8 WadieAsl
into TSB-growh nmedia with nedium agitation

straipdy seen At higlher somnerpture ingnbations. sAlsﬁ 06@6 iff the tpmpprl thermal,
thx%qﬂoi&"&f erd A ﬁ%@pait &)l(?]rﬂ% o er Ly J§§te§[% BlshibR. @j/flfsﬁfg

IS mXxture was en trans hi n-wa
theEpessdgenérated by micht axperimentsithploatimel thermal etpeti amg tm bmmg

fora%glé/ &, p%}*'la %U%P?e é%(tr«di{)olgtnp ?orr%tl%a?éed helaﬁréﬁcﬁjév dplér e[% 97]; 'iiz?;]fo
datahﬂlomﬂt dﬁiﬁo&btrMSs@hﬁtﬁd ser(s;ttmtSF M Ibl @dnes bacldriad cnﬂS( twitle

th th terj] h t k t
ottt GhHRBS] OISRt TPPUEEs (o ol e g e ot
subbily ADSE thd ﬂa%te?ia%hass YVaichtdsh FRmp SARYRGL 30 nd satomeﬁﬁt

wer e count ed and recorded. The results are
in dherdinath roft aerbstazmanygalﬂr ef the Picipmiecafter dle minpies: atlligse paves

demonstrate that P. acnes can be rendered largely non-viable by treatment under the

conditions shown by the death curves.
Example 2

Treatment of acne lesions in human subjects. The inventors have performed

preliminary studies on over 100 volunteers experiencing outbreaks of acne lesions.
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rapi d decline of P. acnes in response to various
tenperatures and duration of treatnent. The baseline
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heat source was 1050. Results: A general trend of
reduction of required tine to kill the bacterial
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Day Day Day Day Day Day Day Day Day Day Day Day Day

Day

Name | Gender | Age 1 2 3 4 5 6 7 8 9 10 11 12 13

14
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have tested the device on nultiple oral herpes I|esions
of human volunteers, and the results have shown a
conpl ete term nati o lgF M AR TN i ¢ Iesion after two
“ﬁ£§g5§€i¥3£§§9f.the device at 2 1/2 mnutes per
; Rour s apart, as 5 described in Exanple

2. Th Xolunteers reported a marked decrease in
1-hé’a11’ie§1@ Pf feating p suiect havingAstin lodpw gemprsingisual heal i ng
cycle for lesions of this type. Al of the
cé%b@ﬁ@??ﬁﬂ?mﬁﬂdmﬁﬁyﬁb@%kﬂpgbIosed and cl ai med herein
can be ~made and executed w t hout undue

exPle hpatig: the iesioni ta 4 fegiperare Mithingg eangp betese labair38°C to
Wi | sitions and nethods of this invention
have§%%£§7§ggg?ibed in ternms of 10 preferred

i it Ll Db foskill i
Rg” SRR it ronp B ARRRARls NIRRT on oo o

or métsbmdds.and in the steps or in the sequence of
steps of the nmethods described herein w thout
2.d8peantethog of chim tl vehemimihe pdmpesairt iHat Brdstsiaapie befweed Aigout

i tion. e specifically, it will be apparent that

cggﬁgp %ﬂgéggﬁical el enents related to those

descri he ve can be substituted for the nechanica
3'e&g‘ﬁ€}F?‘?%1%b B SR RICHT e {RpErEES (BInS diggiamgie are

S kiBtdidd foLfUbdsS20 Bkdngsuch siml ar substitutes and
nodi fications apparent to those skilled in the art are

4.dgeERRH08 oPElait | BihBreinhiBe 1eSOH fsichused 6P R BaRtifhl maRESPL Of
the invention as deened by the appended clains. 28 WO

5.2084 k6@ 2B clRfel b WaGRRMIIGIPR calsbdbhR videAidS VWHAT 1S

. CLAIMED I'S: 1. A nethod of treating a subjrect having a

6.5 It Meth6S bORvatifOIRILiRE M¥ing alsRih 1850, ¥bghisidper mal  ener gy
to the lesion; 5 (b) heating the lesion to a

t@dm@ﬁp@iiﬂ% thetthdl BhdigPioltBBEoPRIMGE @Bviebout 38C to  about
67C, and (c) sustaining the lesion at one or nore

t Rhatdihias W thithd i
ZQgghe neth%é of ca%%%??;ﬂﬁgg%ﬁﬂh?%%K%gﬁ%g?g?gﬁgﬁ?ﬂgﬁu
i s st&Cdfonatdedstationt Iweeondabout 10 48C to about 52C.

7. A method of treating a subject having a skin lesion, comprising:

(a) contacting the skin surface proximal to the lesion with a heating device that

can deliver a controlled amount of heat;

-(b) allowing the heating device to transfer an effective therapeutic amount of heat

to the lesion.
8. The method of claim 7 wherein the lesion is caused by a bacterial infection.
9. The method of claim 8 wherein the lesion is caused by acne vulgaris.
10. The method of claim 7 wherein the lesion is caused by a fungal infection.

11. The method of claim 7 wherein the lesion is caused by a viral infection.
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3. The nethod of claim1l wherein one or nore
tenperatures within the range are sustained for at

WO e@gtlo®8 seconds. 4. The nethod of claim1l wheCEBUR200H@16996
| esion is caused by a bacterial infection. 5. The

12 e'érﬁ?tﬁié’é of i T R By ey et Caﬁi@? Fév?ﬁge
erl'a%h?isﬁﬁiaéfni@gﬂp” eaftion it 6 e ot o i ng
14“3115%'”““8% o e B RRIshERt sk g cGRpiE 5OA
B oy S opliik By ST P Bitet S sur f ace
p@? 1 B’ @nis of FRRR A8 folbrfee b Mhetipi ogt Agraer

heatdbagt 3BeTit6 8bdu061°CaHAS k@taidig 6hd @GhdrY nipdREREOHItif the
amount of heat to the lesion. 8. The method of claim

7 W&ﬁfﬁfﬁtﬂﬁsﬁ%%eic@ﬂﬁlsl s caused by a bacteri al
i nfection. The nmet hod of claim8 wherein the

15| Thg elgctrigal @s&% ef Bl dheWhirrigahe Seatargls cappbleneh brgting fhe
|
ChPR Bl £ potitiet Ryl on

. 8 LRl OB Bl R e

Iibngdwre eismindddon a agdOisecoodaised by a Herpes virus. 13.
The nethod of claim7 wherein the lesion is caused by
174Thd eledtticahtlevicelef. cladm 18] whéreinabd inthefabe basfaogurfadrearea of less

tr eat,ne 0of skin lesions conprising: (a) an
'{hl?‘é?tfoélg% I‘fnor contacting the skin of a subject; 5 (b)

e L R e AT,
h h
P g ltach P TR A SREETC%D) Bt 1) Qaf ’

ic relnthe heat

Y st capble hetpunt e Bhelkeiol kb e GRS Bl of
of alksferrhéGnteffective therdpOiiic abibuhbof hélao eeakinrof a abj ect
device of claim 14, wherein the one or nore
t @ pepdd it kg cadapatildlofipieviding Blgetried] ena g tosthdbatel;cind at
| east 20 seconds. 17. The electrical device of claim
1@) abwiyei n the interface has a surface area of |ess
than about 1 cnR. 18. An electrical device for the

19t Todlettidal Advicelaf Blaine $8 HuthecomprisiaE A Geater control system.

20. The electrical device of claim 19 wherein the heater control system uses a

feedback control mechanism.

21. The electrical device of claim 20 wherein the feedback control mechanism

involves the use of PID control algorithms.
22. The electrical device of claim 18 further comprising an input/output system.

23. The electrical device of claims 19 wherein the interface has a surface area of less

than 10 cm?.
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15 (a) an interface for contacting the skin of a
subject; (b) a heater capable of heating the

wo paoef16ms€e€, wherein the interface is capabl e OPCT/US2004/016996
transferring an effective therapeutic anmount of heat

the skip of a subject; (c) a power source capable
2%% hﬁr“i‘iﬁr&’?ﬂﬁe"&eé’é P}%iné &P vewsesigy thetinterfare hae aseface arag of (e
a 1adyem20 19. The el ectrical device of claim18
further conprising a heater control system 20. The
el ectrical device of claim19 wherein the heater
control systemuses a feedback control nechanism 21
The el ectrical device of claim?20 wherein the feedback
control nechanism involves the use of PID control
algorithnms. 25 22. The electrical device of claim18
father conprising an input/output system 23. The
el ectrical device of clains 19 wherein the interface
has a surface area of less than 10 cn2. 30 WO
2004/ 107956 PCT/ US2004/ 016996 24. The el ectrica
device of claim 23 wherein the interface has a surface
area of less than 1 cn2. 31
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