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PHOTODYNAM CTHERAPY FORLOCAL ADI POCYTE REDUCTI ON
TECHNI CAL FI ELD OF THE | NVENTI ON Thi s i nvention
wo edoanes7general ly to the field of nedici ne anBCT/US2004/034042
phar ni acot herapeutics with photosensitizing agents or
ot her energy-activated agents. Specifically, provided

BBt foByk ARe Rer R Ml Ll STRBIP Ot Bhaiv iy

effective amobunt _of a phot osenS|t|2| n% agent to
adi pocytes. |RESHNCAY BRIELDQFAIHE INVENJIQN ej t her an

Ot rﬁ%’u re a@és éjallg ltcgplte f%?y%ﬁﬁecﬁ&ﬁg ﬁd %(ﬁarfd&gotherapeuﬁcs with

provi ane amc t
photoskngitiding: dgqnm:qﬁoeharedengymﬁvaﬁtwagmmv I%dﬂcﬂﬁ@hﬁﬁ%ﬁﬂmﬁn are

THE I NVENTI ON Cbesity is a majar public_health | e
methogi PIpRHEIBLEOBPOPRETS P Kt SR 171U PP L GaEBHEL & therapeutically

bytds,S ?mdlévﬁfthd f

offeoify BRGLAST Tphplokinchly Qf o Miloby Rl SRR Bthods of using
either alae’o(temal or@inesial lightesbheeteffectiverie aswuding trpnﬂzyttaaem:sl photodynamic

? in ased gaf‘gi goc te nunper. See Prins, . et ah,
therappiesdp IBP‘&% UCHILAS PEGY! 201 (2):500-507

(1994) Qohesity is tﬁpl caII treated b¥ nDni toring

one's diet, exeLBEROQIIND( INYIENTIONCut aneous

r o Hon- } "
aﬁt) ZSUI!}] gﬁgﬁ? Plgs era"i’t??égr%lﬁrg r%fgdg algés{)fcl}é ?ﬁf( Hon 1nsu11n dependen
diabeteﬁsfmamdﬁr strokecheattydisensa) Yivén disbasd, odhbpdadoudisortiers mad rsbmle mypes of

e, R B o S L et e, 5

Prins, n%aﬁlyzecwm@%ﬁzés%&k Coh. 291 8 80bSs0g andodper i ods
recovery. lnvasive procedures urther subj ect the

p@bws@yns typlcalls ksated by nfamitpiingiond3s dist) |engr01sar@@tmém1m the

th

subeutph 8 APy BY DI HISCrs, PRSOLLT ohD g 130 fpments

Due td ¥ edsbpfle P nRJIeH RCRUW) G RRAndt difecie 8 mdifitablghedBl @set and
in the skin to renove the adi pose tissue. The

EXErcigf rgadeémra‘gdsr f@fprwepb@hnﬁtt}’on i nclude the creation of a
Vf’l%ethc s%rz%?éa%(fﬂg oS e | o g x%xsﬁfﬁ g}c%rgd!{)rgg maplfeggfsla‘? élgﬁﬁi'cgﬂt%eﬁods of

L,

exc

recoveRy.CBffhdige giodedieasRitbet subfect REPutidnt of nilh&)f (’neﬂebtﬁoro blekding,
and strona. See Paolini et ah, US, Pate

anesthesigaksang other ot yEgival vemplicasongt Lm0§1il%1@né1a‘ﬁ9émsafhw5@ducﬁon
into thg aﬁ%@geg@?{r? Bf %@B? ﬁloﬁﬂd 5 gﬁﬂ Hﬂ&iém%EY kbipdend186k 8¢ skin to remove

I ni atent” No. 5, 954, 710,
the adiposctiszae Tllitiedlsmb*amﬁge}; dfdfpesucftlon indhedertheroneationéf a visible lack of

O TN L P o —
and nohgae&%'r&ﬁbvafl bb8le M b f208nd HfonhA SRk PRSI 7 . t@% Patent No.

adi pose tissue to be treated. The di sadvant age of
5,954,0%0. nhet disslvaategeel itdizingsubtitendone gltrasoertic probenglae incdudes a visible

ko 50k i 5 NS5 B0 eI g o

removhlsoﬂhﬁﬁélﬂé&@%hé/ ﬁh}%se 'Htﬂzlrémi‘ h/labe\davicy BesefiBed Eshibrises hMeedle for
nogenous adi pose t’i ssue reduction. The present
1nsert1ng1a@g,

guidme ghoutivekiiberganjitiog thlgser baam-in theasinase gissue to be treated.

The dlsacﬂfantazlgelz gt ﬁs?ﬁ/gat%isv(ﬁvme is that the treatment is invasive.

Clearly, there is a long-felt need for a method to treat obesity by reducing adipose tissue
which method is noninvasive or minimally invasive and results in homogenous adipose tissue
reduction. The present invention provides a device and a non-invasive or minimally invasive

method for treating obesity involving the use of photodynamic therapy (PDT) to induce
1
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met hod for treating obesity involving the use of
phot odynam ¢ therapy (PDT) to induce ladi pocyte
w0 e@aosi3en. This nethod and device are di scl osPUI/NE2064/0834042

bel ow. SUVMARY COF THE | NVENTI ON The present invention
adipodyge balsetibro MHidmethod ahd devied gretdisetpsed hghmttedensi ti ve

agents or other energy activated agents, drugs and

conmpounds to speSUMKBARY ¢ THEIINS/ENTIONPoSi ti ons of

a subject or patient and to the nethod of activation

offhe n@§@ﬁtua‘feg§%t$ pest oL de Precisedaregigemelcphotosgasidye agents or other
energf g&{v%geda%al}né,gcﬁ?s a?.g {gﬁa H?{%ftggggcﬁ@@{ea&n%é{ caMﬁo%%Eﬁl%ﬂs ofa

subjedt ©f patienehyd doate nﬁthedsyfwmranbﬁ oﬁﬂdas@megetcai photdserigeebr agents or
pertod of tinme, utilizing a |light or ulﬁrasonl ener
other GRsERYX ISt 2peite Py Fbseqently Ao (e Fubjert dight or ultrasonic

r
s 3 SR SO A BELDSI LA o i i e
ultrasd)mc engteg saurcethhiod eftberr epteonad dy raednal tb hies apget {I858ET 1) ordér to achieve

bcut aneous, adl tissue in a mammal i an subj ect

maﬁn&%rﬁﬂqt%"?lﬂ W‘é]&lﬁ%l é‘idF RYSES the subject a
t bﬁqre%ﬁﬁ)léﬁin?éiﬁlt inérRiks & Al i%FgMﬁBd Ranflc RRHGIEPSTY) c?f'sﬁgcutaneous

agent or a photosensitizing nt” del 1 very system or
adipoger toadneip, a mammaliad slbmwcmspnsng i admigrisherengtto dire subject a

e QRRTB TR e B oL S RS s actver

systerﬁl di @?Ed&r@g whidtesths Pﬁ&obéﬁsﬁi@iﬂg‘iﬁg@ﬂt &)phbfors&ﬁitiﬁiﬁ@&eﬁi delivery system
| eas portion of the subject with light at a

or proeimgeaelmgmy bindae digdardetdissen whighpsan sdipocyte. This step is followed by
1rrad1£}n% i%eantf ;ng rré%r‘[;1 8t t%g %‘ﬁ% e%q 1'&{ héﬁ RE 9 Wavaer\#% o) WB();@%EH Ybsorbed by

the pHotc@BﬁsﬂSﬂﬂg t anid aphelreg thyea pxbdﬁ@lpabdmﬂtheﬁeoﬁtw}@ere the light is
relatively Tow fluence rate _that results in th

providgeitak s ROFo. R bRt the aradiation; ingt aa)geéarﬁtvelyrlompra@rate that
resultpfnotﬂ%' %tlva Er(-) bPhs Rﬁ%@&isﬂﬁ%g e%tgﬂ?ocfg{}%r‘aééfbcduu Zinis embodiment,

tosensiti zi ng system or

the plmtcmdmsmzmg agenear gibtdsensitiziap apant gelivery systes opproidie is cleared from
ject prior 1o | rrad| ati on, Anot her enbodi nent
non‘ta}rﬁ?fltﬁﬂﬁ of theesupisE: BTX @ PR aneous PDT of a target

CABARE EmBhditdnfinBRATRA Indthod Y81 ©5lsc @b ?DTgof a target composition

admnistering to the subject a therapeuticall
in a mefrneaditain\sebjectmomiprisinga afimmlsismrrgtor the suhgecagéhﬁrapﬂutlaally effective

h t t
amouf i PR GiEaRa o o ol e el ST H6th R prodru,
whereacﬁ@ Photd&dnkiViey ag¥stioR PhetosdisRIinida el mﬁvtﬂ\yeéyytebi &qﬁodrag

the target conposition. This step is follo
selectivlelydun@s forthe target e@t@posathm rThigptepfs ﬁOHewg®by mdlwngwt least a portion

of the 6H ect B 1‘1’@3}/ & k)vea(}gl'é %8%?18 %}%&f I%gt%e g%o{ors]%mtlzmg agent or

senS| 'z ng ag e

ifa prpm@ysy abhﬁhﬁgoﬁrodm ﬁidieﬁ‘@wﬁeﬂelsgidthgh&sﬂfr@eviddfbiy b]!iglat source, and
i ght source, and where the irradiation is

WherertbP aradiatiop s givp elatigplydow dlusneqrate thaiggmuls in Hlet aqdivation of the
t
photofhYEl Al b Btk BRENG TR} BAAERN: Suchifles thay the
photogensitioig et of |thmgpm>g®|ans1Mmg bgerpldolives aystdnn o pydageintleared from
del i very @?ste prodruyg.is..clea dfrog)non-f?arg%tp
non-targeldisenes J§&tu1r@at° prid gradigfian, Fhisiepbagingnt glso capfruplates
that EAMOALITRAI RdAA reRREYRVAbERer noncoherent or coherent light source that is

positioned in proximity to the adipose tissue, beneath the skin surface and external to the

adipose tissue. Another embodiment includes a method of transcutaneous PDT of a target tissue
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that light is delivered froma relatively | ow power
noncoherent or coherent |ight source that is
w@oemistsmned in proximty to the adi pose ti ssuepChesmai/bz4042
the skin surface and external to the adi pose tissue.
in a rivininbkan @hmdam&nbeﬂ@bud@ sviRromit light @lurdeif Bt GEHERRERHS to the
PDT, of target tissue 2in a mammalian subject as
Patle’&?e%lé‘l;aicb%%nlaﬂ%‘i/e where the |ight source is entirely
I
b el BB Tl hr ke e Bh IR e
photosbresitezinhagephistcosmgsted i@ higarsig adve erﬁbc&mnpmtgﬁdlﬁ@bsta(mahod of
nbodi ment. .i ncl udes a net hod of

| i gand.
transgy o B hEe prsTianAdt & FHDOAY §eqsdf 9 adfpogiies powyadipocyte
i
compPREf, f ol SpoRAAILES (2L SR AU LP &”L‘f SERIRCASTigs, B 1999)
Other?ﬁnb.@ﬁeljtﬁ dchde98hyds ofttasscutanioout PR} whéra thelitkand is a peptide or

1 net ho dé g{ .ranscut aneous PDT, where the ligand is a

POy 5PPHRC ‘%B‘T%)’fﬁir specific to adi pocytes. In certain
enh et4TR RBinboSindits drdwA B hRahdr thah8Reaidbad !mﬁsthg Pﬁwtosensmzmg
t he photosensitizing agent is selected fromthe g

agentge pelected ﬁrgmdhe gtionpl @mmmnug@fgméeqya(m@@qenmm lnmﬂeylene blue;

ebu ullmcaC|

ot F B kDB BT L TR TS5 aBings RRthvbr iaghyrins: chlorin
comp@mm@pm@ann@ Uh@ By Sther akdt RAYaRbRNigAORMH rahHPEF 905K D$100 nm.

lig in a range of 500 run - 100 nm More
More§pg@ﬁ§qlbfaplp19nn ard PHPHIiE Aermpersl ,cpn,temiﬂﬁgi}n@grtam embodiments
| at rt
oL B BB TR SAS o RIR g
tetrap(yylolels ((se@rBdmnel%t el 0.3 @hfeﬁ'pl)(bi 01| @575 ,38emd B‘.}G%B%ﬁS eéachldf which is
U.S. Patent Nos:. 4,675, 693, 885, each of
herebyjcoppaTaienén %?ﬂt}rﬁfé’&ﬁff‘éﬁl alkhl sther dervtpees f puphepphorbide-a
s AL r
it s SIS GNILENSY i1 BE RO 1 P )
AnoﬂR’ai ﬁdﬂ‘)y’dﬂmena bont&@ﬂ@% e 4e) phoMensh‘ezmg agemtlisrmorio-L-aspartyl chlorin e
ﬁgnt enpl ates that the photosensitizing agent is
(NPedpno- L- aspartyl chlorin e6 (NPe6). Another enbodi nent
i %{dﬂ%%ﬂoﬂﬂéﬂ@ﬁcﬁfdeﬁ b a9 GRAYSutdldbus ]Wﬂ?r\@hérg ?he activation of
activation of the photosensitizing agent will Tikely
the phydesgnsitizing agerd &vilhilikely@scuroviftin BOumisutst td 72 baliraof ioradiation, more

et SR M P PR A PR i o 24

hourslt@trsdigtion. r@Bbusde] AthicdDiestN (818 be & nJe@aJ ddt@alihd e Wplial
be required to det ermi ne the opt [ lum nation tine

illumppatiertuneo i additiqn; itds aerpmpplatedd ﬁ@tﬁh@ toﬁaiélutemeadehwnqé a8 preferably
v oo SR s BP0 RBIFE, ARl Ul ng 0000
Joulegadd ﬂﬁxsﬂ@@fe&ah‘ljr Bs betamdn B‘('IJ(SI omﬁb d0gobyoties. belinefnesing will

Joulesto]1 Joules, Cinical testing wll
detergie dhsopian ﬁ%ta RenRaFequised fo relpeshe adipassitissee-t o reduce

rat

I T B T e

targetttmslgeem atm&smahamsuimaﬂammpmmng smihpmsftenng topthe smbj ect a therapeutically

dm ni ste to.the subject a_therapeutjc
effectlve amoun% f a Hl%t conjugate com r?s?ng a first merrﬁ)er 0 flgand-receptor binding pair

conjugated to an antibody or antibody fragment, where the antibody or antibody fragment
selectively binds to a target antigen found on adipocytes. This step is followed by administering
to the subject a therapeutically effective amount of a second conjugate comprising a second

member of the ligand-receptor binding pair conjugated to a photosensitizing agent or
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effective anount of a first conjugate conprising a
first nmenber of a |ligand-receptor binding pair
waeonsgsred to an anti body or anti body fragnmeneCT/MBm0€034042
the anti body or antibody fragment selectively binds to
photaensitizpes agant dejerery systeth onpradivgpeiiereshe filst mesibePbings to the second

ol | d by adm nistering to the subject a . o
mempHHE g‘%@_&&%ﬂ aFrepraspinding p aﬁﬁul?ﬁeqmr}t atep dnchvles dirintipu 4 least a
porti%?(gmhé ULt iBETAR G JRIRGEN R of \bgvébbﬁ@%bﬂ%ﬁ%@ttﬁée R]%otosensitizing

inding pair conjugated to a photosensitizing-ag
agentorr phrodsignby thezirodpch therdof. d€his\eerbpdsyatt durther inzihaids dgy the light is

oo g0 ST i DS SGE DTS 13 rt st

the adtivaliowlesthe pha@b@sitRehgdoehCRSrodup prdduen of the subject
with Iight at a wavelength or waveband absorbed by the

photlb&ether embadinents eretdrawn id mgihods aftradsyuttimup PBduwhere the

. hereof .. Thi s enbodi further incl.udes that. the . .

tigan PP} LindlgnB8 B R Rpiihe SEpleR S oo gt eptavidin and

antigérd-sr@fbody] Anfuttherddmbbdibmtis T@kY tb A frest@NG AiscREd fods where the

. results in the activation of the photosensiti zi n%i _ -

antigensere adipogyioatiggnpinsdhe ligargtiereptenbindiag pairtieshides biatin-streptavidin.
. . : S r ¢ e PDT where the .

i oiPESRAAFR. U A o SENREN S0ERLS, FRTANRI fod A e i

sourcg boen wrolvsigsd pergbdodf tinkd Rbul-iatheddsauétibnorabdiction of the adipocytes.
ant i gen-anti_body. A further enbodinment is drawn_ to the

pre IejnbaliRers serfemplats adrappattancope P R mebors where the
photcSHRREHE frANIILEHR 3R L0 Rod R AR R bry iy Wngiting

essentifldy eftthe photosmsizingragemsensi ti zer agents by a

r tively low.fluence,rate |ight source over a .

ot apBer s ireddineins Hraehod Bricineass Histnisibgrpy of o
target tRGECH DR afnaliBe s@FedR eeMbASIng AL RRerRIERS BB etc’hzé therapeutically

contenpl ates a transcutaneous PDT nethod where
effectprecanagwh of a1 vlitiaspragyzansitidivigiagemtyor sy silteasoiio wpusitizisg agent delivery

| i poso del.ive stem consi.sting essentially of.the
systorg gl PRAU Y357 PeARRP RO EREA1BE ATt Brtlaranipehotizing agent
delivérz@&sﬂ&ﬁ%r roteieectioBlyhiaRRS6 HUipDSALS THid §85 Afolowed by irradiating
therapy of a target tissue in a manmalian subj ect
at lea@@rﬁwﬁ1@1 fithe sehipdivatheliragpnicoenergy af atffegoency that activates the ultrasonic

g h i -cal f i f I i . .
. LT T B o R T a—

providiel byvaryitrayosietnepty-emtingdscigee. Wi énmbddimeht fuftE&Pr6vides that the
sensjtizing agent or ultrasonic¢c sensitizing agent

ultrasa%lf: tREEIRYy &g t;sec!;}pegpd gp@d}qggtaggp dssups e tye glp‘tn%g pEigr to irradiation. This
emboB MR MEhRRs a TitifoShof E‘aﬁs%u%ﬁédu@‘@ﬁ’tgasﬁﬂic'tﬁérg@ &d eg{risgsglle, where the

l'east a portion of the subject wth ultrasonic
targetdissue if ndigosmtissue.hat acti vates the ultrasonic

S itizin nt or if a prodrug, by a.prodrug . . )
p ﬁﬂ&?rzt?lﬂ%n@%ﬁ}m BrQRRa)! %téﬁeo&ﬁﬁh)éé Prigyey-gmitting source is
exterrd Qthe Bati &’ safkabll NP o iSRS BIIbInbAR ShSUHehPs infd¥t Skin layer.

enmbodi ment further provides that the ultrasonic
An addiimmabgmblydimentsprovides et the clirananic sensyizing dgssilie somfigatbdto a ligand

AR e R b AT B Ol B oo
specifi@d@Bbdy, apdfocyReberifid BeptRic AR ah h8iHBEytE SpRHIFRIPmer. Other
tissue. Qther certain enbodi ments contenpl ate that the
embodimepiesonicanpisie iy themliresonly seositiviag pgend it shasted fromm tlteegroup
consis{?%gogzg{nflée #gﬁé@%&ﬁeﬁﬁd@i{ %ﬁeﬁy&%ﬁl&e; 't&ﬁ?(ﬁﬁeebqug; rﬁ‘%ﬁﬁ&%@&l&ic acid

(ALA); phthalocyanines; porphyrins; texaphyrins; pyropheophorbide compounds; chlorin
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An addi tional enbodi nment provides that the ultrasonic
sensitizing agent is conjugated to a |igand and nore
w@e@smsBit y, where the ligand is sel ected fronP€TES2004/034042
group consisting of: an adi pocyte specific antibody,
compamcadplﬁpmyﬁs@ afifaty bther spept thateabatr®s diphiaidiapacgs & 500 nm - 1100 nm.
specific ymer. O her enbodi nents contenp Ll%}ee t hat _.
Moretsa@lmaélwa@laﬁ% and PEPPID FOgPAdR coRtEmpRfede NS ipde;: Biene-w di-, or

pos RSP B 4 IS 050, 0.y e o

et al. ,(IASAI}’atemﬁﬁdsaklgﬁyaﬁB and 4 693),8 Sﬁ)y andalkylt ehapleyivatnges of

pvrorp S A A SRR i S SRR Beiep e Prpdsy el
WO 99%771@9)3]:A§9191b8d1me]19901ﬂéﬁl 1MRE ﬁla§ Hl%%ihfbtd's‘é’ﬁsllti'mnggge‘ﬁf {s"mono-L-

and purpurin conmpounds conterrp at éd, include! Tono-
aspartyil ehlonn e?)ﬁ‘ﬂli’ﬁﬁ}n de am nodi carboxylic acid derivati ves
of clic on- c tetrapyrroles {see Bonmer, et
Otﬁ e@boﬁgpgr% e t e @§§n§§ §¥s§[§> imgémg%g 8 Sranng@neous PDT,
wher@ih@ﬂgh@o'ﬂ?d’e if %Bélﬁ@ﬁéd\ﬁﬁ %rcﬁﬁmﬁ E@%Q&EB&[sﬁﬁéjgftﬁe WhijBct and is selected

N-substituted cyclic imdes {(purpurin-- 8 imdes) (see
from Pergieyp emsisting Woagd/HY deig)sounae; asrdbesdiolnineseohli Hicesan

hotosen tiZ] ent no-lLa . )
incan{ S e paap 1 aoaP PR SOHRr GRRRp ptlmer gt souree
and iRr@SENL LNt sBinte] dseshtvRihad snddidek tange W an Q@HBhgﬂ[t)-Eource
where the |I§ht source is positioned in prOX|n1t¥
t hest othey embedisnents ofithe presestiyjdisslosethanethods areck vy qmrﬁf light of a
|
eG4 RSO SR iy S AT B st 050
and nsopel pﬁEralﬂy(goéaﬂerdhiﬂ‘lMﬁt T00uah £ Amesmibddirg érit of duerp’resent method is drawn
or gani.c poI yrrer l.Light so and .i nor ic |i
to thesv@a PEth R o Al R ST REOR St bY G § @@Eﬁ)ﬁepaﬁ%mg agent.
dl S nél(ij(gﬁr}% t%H%ﬁtsgﬁgﬁgér o§1tf351§ gf‘@% ?seeﬁﬁﬁﬁéorytargeted delivery
systemvmhmgngt a pietosessifizingrgind end Sﬁgandﬁhatdnlmlﬂmmecezﬂ@r omthe target
refera eater than ut. 650 nm and np
tissucyfh SRHIy OB AP bR oS RS R B S reretegh delivery
systeﬂhh@ccﬂ{g BSREH to'TRE ﬁgﬁxd' tﬁatdﬁlﬁi@rh I%erttcﬁ’&)n%ﬁg ta@éet'léﬁdﬁ wftﬁ' 8pecificity.
resul fs in a single photon absorption node
Prefembbt, dmelmlnd |czmpgse§gmrmtlb¢xbdhan hindg to @rrbmmmnﬂéhq mmﬁ@rels an

ose r-tar ed del.i ver
anrig P ERRScs B Pl the TRSbL Brlb AR B iksciplatfphich binds
spec1ﬁ¢ﬂ@rﬂdwﬁbrehtlﬂ@swalﬁopf&ah OipaRméitRldnal @Ribotlies fsée Satd 4t al.,
specificity. In one enbodiment the photosensitizing

Poulfﬁ)g@qﬁfncéf78t1ﬂ§6t139§;éi%"@))@lel ivery syst emis conjugated to

vvirl? ﬁjﬂg%ggxlﬂp«?@lﬁ'{enp&%%i?@a{egﬁ{c;‘tp{ht%r séﬂ%ﬁgﬁ%%%ﬁ gggfegt'%d from the
groupeduinkistiey of: batocpirinksgieen acosgépmgrenabme; toduidime dptep amirmlevulinic
i RS AR o e e g i
other %g t@ﬁag faﬁgo?%t %ﬁ i a traﬁl LIoP9§G thne' 110b hBASEnSRAQGIYaRhent of this

I es t al, Poultry Science
invenfibn t@86mpR&ES thd prbqtosénélmmg egené iyuanerbraspartyl chlorin e’ (NPe?).

c enpl.at es t it
AR P e et R OO AL e Rermtsrob Pr G Bipa painds selected from
the g&{lﬁ %hsﬁétﬁ? if: %ﬁﬁ!ﬁ@ﬂ?@vl@iﬂéﬁd ah@dpltiBedpR! ue;
am nol evulinic acid (ALA); phthal ocyanines;
pOfgs mthcmembmm;qonmplam thet the photperustisngmgentnompsises a
and any
prodrug

Other embodiments contemplate methods for transcutaneous PDT to destroy a target cell
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ot her agent that absorbs light in a range of 500 nm -
100 nm Anot her enbodi nent of this invention
w@omsespiat es that the photosensitizi ng agent PGI/US2004/034042
nono- L-aspartyl chlorin e6 (NPe6). Still another
in a neardyoadianenbjectroonpdismegt dminibterihg gethd sutgeeat therapeutidalbg effective

amoufoffa BROLSFRADE A5 SN DIe 7 BB Al S B R @prodrug
wher@t’ﬂ@ gﬂbﬂ?éﬁ‘éltfiﬁi%ta%@m cﬁ'tp%%totsé}ﬁitd@aééﬂpﬁél%ﬂﬁéfs{eﬁ &%rodrug

onpri ses a prodrug. enbodi nen
selectu@bt Teintld wtthe tAegdt odlé This stepamﬁﬂlomd é)gulsracHEtTng @ lest & posion of the

YOS TRt ——
prodr@% oG fry ?ﬁﬁ%ﬂﬂct fHered f PR O BRI 1sDr&Ed&DENA 1ight Rurce, and where

of osensi ti zing agent delivery systemor a prodrug,
the 1rmﬁ@tlen istad apelotiod g by flugnasgata dasiresolts phibe astévasioniof ith@g

phOtOF%'gr%{Zg‘?%alglfﬁ/te({ Hrg’ pgo@fzt %-dotg {H%ﬁ {A%ﬁt%t;f}g lte){‘ggc g,f’ IT?_}]SS

embodimdn 8&iterplafdk tha thefhotdtensitibhe ﬁ% entid dledrédIibmatonatarget tissues of
wavel engt h or waveband absorbed by the

the subjrst peerfeistidiradjatiefent or if prodrug, by a prodrug
b rS%ﬂl%@gh%}geren?bodnggﬁvj\tﬁ)'}gvlh%?hét' a%ﬂé) S ﬁﬁ}% Qgéhtt Wddlivered locally or
reglolﬁeﬂlyaiyl adeliyistraed dfadrag delateey pdttah nreﬂﬁjdl tThid dsmlbdtbment also provides

activation of the phaotgsen n ent or
for theigRiRiraF0Ed RO T ORe B otpﬁf%s&t%rwe@éﬁto the ibgutancous

|
sy GBS AR AL ol o B PO RBS fBuly o
treatngit sipe.i orto said irradiation. Still a further

enbodi nent provides that a photosensitizing agent is

del i ver ed | ocBRINF DESGRIPTIGNIGF ’@HEHIIRANVB*((E&H on of a

drug del | very pat ch et hod. This enbodi ne al so

prosired shews 2 diagraya thap fempnsiTaies FABSUEIEY EH&PH& laser diode light
t
souc 15 RS9 708068 A1 SHRE S YA Rk ke 9
andthanﬁsemﬁemﬂt@&raxldmhgm{éby into the treatnment site.

BRI. EF ON. OF THE
ditigra s bt PO SR LG 1o LD e 6 l%‘srg%adasea diode light
sourck g?;ediatqé & tdd HilerRO1EE sitiR Blyet @)flﬁﬁléﬁféﬁlaﬂ % thd Qﬂter membrane of

focused and placed at an"angle (2) to the adi pose
theadlpcssftﬁe(SQS) and that is external to the skin layer (4).

Fi h PDT_usi | fibher (6
C SR b AR bRl B S o B i
LEDd aﬁﬁe@/rea Afla StAP TG fiber h@us Kiffusbr 7 and ﬁl)acedoéxtterﬁaqtt@ Itlibadkm layer (4).

the outer nenbrane of the_adi pocyte @{ﬁ
s rﬂmye frdgmepsiraiersanscpproys PR using agﬂmp@ léfésqr lﬁ%)t atﬁaghed to an
optlc%:l%fr: %@g#@%ﬁk gl‘ﬂj f?czl#r lz:t[l)%sﬁfgﬁlo glg Bufte er%%(gt:SH?‘é’Zi' hlgéu@ 4A shows
an ené kbh VidvayLthe ofjical Fibgtwith 4 nﬁiﬁﬁfﬁdﬁﬂf&te@) diractirpiighn cowisd the
PDT using an optical diffuser (8) attached to an
reatyg@t f& fi ber with delivery of light froma |aser

di ode light source (not shown Fi gure 4A shows
DETAILED DESCRIPTION OF THE INVENTION

Apoptosis is a specific form of cell death. Apoptosis occurs under normal conditions

such as during embryogenesis and physiological involution of adult tissue. It also occurs during
abnormal conditions or may be induced by exposure to radiation, neoplastic drugs and other
toxins. It has been suggested that apoptosis may play a role in adipocyte reduction. See Prins, J.

et al., Diabetes 46:1939-1944 (1997)), and Prins, J. et al., Biochem. Biophys. Research Comm.
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an end on view of the optical fiber with a mrrored
surface (9) directing light toward the treatnent area.
WOIDA0EBI2 DESCRI PTI ON OF THE | NVENTI ON Apopt 0SPGT/UUS2084/034042
speci fic formof cell death. Apoptosis occurs under
205(Io2adBOEbMM+ i ons such as during enbryogenesis and

tion of .adult. ti
DR A3 ERl=l BRI Sl O bR et AT g s e
appll@i(ﬁdﬁdaf £rdng@e baatsaetse@imhﬂﬁ@waa&rlaﬁd dedtogisaRe. 95O leinick, N. et al.,
ins. It has been suggested that apoptosis may play
Radiggioyefeacareh diradod SoAUTE01 BRT wecbevionds induice aadpiosis, See

Anmgg, 8081 85 o.gﬁ Pobad bt W35 )769%@12‘7@& lafldgfgseéégIét al., Cell Death

andl]z];i‘%ﬁbzatzmzseﬁmm)energy activated therapy is

dyn herapy (PDT). PDT has been applied to
ISaPeng]H@%I o Tips agmidseings th@ﬁgn@aﬁ%@mmdﬁwﬁmlcaﬂy or

o R o o i

close]arpnqrtbluﬁsit]se atfSemptidh lspet‘,traMf thed p}mltos,endi’rtm Iri\&hhg sé\Gafblet O&izgen and
Q977- 6982 (19 Kessel ,. D. et al Cell Death

other Je3stys TeCienrte SPBHSH DR 9 urdsd pf bptseisel cffert piohae i
cytotd¥city. I'ile Lﬁ:?fﬁ dHASIRIhOSf fhe E%Id?&@é@ a)I: Lvt?ssﬁg H%%n WAon the ¢ ]pmplex

system cally or topically,  fol atron o
interachienstafdighhpanetratianeingissue, m@ommdltlm cmatnatmh amidiceHular location,

the absorption spectra of the
anda‘éﬂ%?’ﬁgéﬂg%f’fefg%o’f%eam ng so, singlet oxygen and ot her
I eanidefunsiee of PR TAlt g&ﬁ@és%ﬂ@néﬂ@&ﬂ'dfﬁsé Rav@ bREiB&kcriBéd.
bi ol ogi cal effects resulti negﬁel n cytotoxicity. The
Howeyep tepoats descaibingghe pourpes angdiediceisof trafiscatanequs light deliyery for PDT

purpoggsoa‘::r? 9 IImIth? %QP gﬁ%rz%lﬁIb ﬁ%{,éeg%ﬁ tﬁ%t t‘tI} ?()hfl’[y of a light source

ene I on 1 n I SS ensl

extenfad) e body toosausnéliriedlyulsaful bﬁﬁ@kioﬁtﬂas Binited Upddptbid 4 fadge of
of nol ecul ar oxy A |l arge nunber of PDT I|ight

112 oI S8 SRR BRIRAIPS IS ZpTa B caswnaly vdustion of subcutancous
adipo5ONRYUE frra LEARA ? ngﬁﬁ‘t\f%éef)é Rndd? %1&8%&?%%&? I%Qteﬁ&(fg ﬁ&ﬁaé%fto deep

franscut aneous ivery for oses ar
tissuenore limted. It has gener al I y been accepted that t he
ity of a |light source .external othe body
QI qdsi C@almﬂﬁné% SPTAPOALPRS: a&éqﬁsﬁs fiscloged I“’r’f?ltﬂéHOYlﬂe that PDT be
used t@IQQ(IhIJ:e bfoftodi®RERr Manliedr P oF rad peeed S@f AEh Gt Qhd Merapeutically

hot osensi ti zer. Thus, gradually Ted I on of
effectwts@m@tremoamop@sasmmm enargy agiveted dgantand omidwasigtie amount

. nner vvlth causjing _exte a to dee
of g en e R e T b TR oG GRS B piimized.
Furthéh 664 WEBshsHRIRItH i U6l sibabredaladao Yand tﬁglyééi‘ﬁIlH @fobilization can
poptosi s rather than necrosis of adipocytes. %/
be thaé?ﬁI) of letsengda glhe aprBiotp @mqes;smaylesam image controlled reduction of the

. oy
aeps LY 80 e BIBLIRENEL 465, S PRI PR LR lpascion o
cellulirhectbegr ee of necrosis and subsequent i nfl ammati on can
be m nim zed.

However, treatment of subcutaneous adipose layers in this manner may be associated
with inadvertent skin damage due to accumulation of the photosensitizer in the skin which is a
property of all systemically administered sensitizers in clinical use. For example, clinically
useful porphyrins such as Photophrin® (QLT, Ltd. brand of sodium porfimer) are associated
with photosensitivity lasting up to 6 weeks. Purlytin®, which is a purpurin, and Foscan® ,

which is a chlorin, sensitize the skin for several weeks. Indeed, efforts have been made to
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Further, this will ensure that other adverse side
effects due to rapid triglyceride nobilization can be
wW@@see37Dr | essened. The apoptotic process enkdi/@s2084/034042
much nore controll ed reduction of the deposits of
develbmphatopriosstaptsto mphice skin phatopenstivaty (vaw INhon laz @udthotochemistry and

ti.ssue i .an, Lhductjon ,of, cel | ul )
Phoailo S A L eer o8 B R O erfih o Tungrrisssso 502
(1996) RYIBf8ct] PDT PrStosBOMebIviRy syeRmAs 8@ findftRHombf hotosensitizer require that
I'nadvertent skin damage due to accunul ati on of the

the patieot avoehsyinfighteand;brighhimdee lighikn tedugesthg chansp ef skinphotgiexic
re t'S%St emcally adm nistered sensitizers in clinical use.
acuPly exanpl e, clinically useful porphyrins such as

Pl nfodality(didelosed-thd usd bAditin@inss REérssuRe td Hetivatedg within a
associated with fhot osensitivity lastin

. . up to 6
precisgbedefinephppydary (Yee, Fisher etvli, 3.8 Fabens do. ﬁ%Zgﬁé&Féswhqton
i.ch 1. [0, i i L f ;

oW B SO 35 A 1y Rk e
requifed @i ddeeset A siidl contedu Thistpaofiratnas isndtipradtical foeeeating large

Dillon et al, Photochem s}c@( and_ Phot obi ol o%yf/; ) .
areas g§pdiposertssyexinethg Byam Rigylddiayg da bagvent agioss e jskinggyriyce in some
sort o?fset,%%ggﬁéblg pARBSIR DV tgﬁ@ Hdent ér_rbr%éli:ﬁlovgf%lt R RIPLEOL Broblem,

i nvol Vi ng systen1c adm ni strati o of photosensitizer
because thei eemt doatd tdoemp atisaipnedvNou-tagetl tisglt oraslth 4ndi gyhtutaneous tissue

i ndoor. l.ight to reduce the chanc f ski hot of.0xi.c
photoseistifyigs foliaddrestst T PRt AL [ablee LRI g HAL it the path of
the bda! #BER YeR BV atSP ML QuELuREAHt &P SRatbral Aiswid ddinthgs.

preci sely defined boundary. See Fisher et al, U.S.

PathrAfotkioa o Bixgomzthod is psttestin thaid® Faeiictigny of adipose tissue. The

equi_r i ower | aser. for dr i vali i

one 15 P B ot RS Bl A B R 8 oot e
prote&tiat dftlon a3t tdsue dihdksn indgibehtahdors o] tissuedid reduces collateral
. practical for treating |arge areas of adi pose tissue
tissuesdarages he beam woul d have to be swept across the skin

suff ' : apl

MRSl Ryl RS ARAAL PR R acent o
specifie tagis eissueantigan) arblad thse dovmdrinstht tugfeed of dlowithiaraglgiocytes. This

tissue or, skin and subcufanequs tjssue

targetistotchSBR dPETPAReE eianqust okssarEgwg drygyeaised for effggtiedherapy, which
in turﬁ‘f@d[daéfﬂh@ totAPudRBOLAG gm]ﬁén%@faté Reddb& R ¥R e SHMBoARE M on.
wou e C d I

activated an ause unwant ed col |l at eral _
t i tight soarcade:. leSEHptenseothan a highpewshot leser aed hoef éxposure using

.preferred.n the P reduction of_.adi pose tis .. Ih
collifiied fiee disniseribty - Po bty 30, S eiRudensay wia tisrohidiaey
66(2) 1OMEY55 (1 981)CR phdtbBed. WAL RO IR EASor AIRWAITBE M6 ubOBf #fow power

non-target "'ti ssue or skin and subcut aneous nor nal

non-cohersuielight doureeiutilizsd dort loagarthan atoys L bowrdemanpscasgphetoactivation depth.
i nvention.further discloses the | ecti.ve.bi ndi
t P B iRGs e BACRT o DR Ens Rk ey PA P tffue or
destr@¥g G€MEpairfipCtaset télDSEcongo’TiodNin b Rtangtillaacebiett B the specific and

wi t hin adi pocytes. This targeting schene decreases the .
selectiybindingfto Benangel tissvgy call apoereppsitieadifaqholgsersitizey agent. This

i chi . 3
e 5 U 0 SO OR  FE y A0 b
by said pHotdsensting egdnaithat esder icotditions dfativaiohidyhing phetodghamic therapy
. laser, and brjef exposure usi n% e
using a relatively low fluence rate, but an overall high total fluence dose results in minimal
collateral tissue damage.

Terms as used herein are based upon their art recognized meaning and from the present
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collimated Iight as disclosed by WG Fisher et al, in
Phot ochem stry and Phot obi ol ogy <5<5(2):141-155
w¢ 289/837375 preferred. The present invention alPOWESI004/034042
ow power non-coherent | i(?ht. sour ce

. ,the uyse, of I . .
disclogurg #’?&@%%‘ﬁ?ﬁf HFEFrStaearPYbe atdinary, skitled grtisse riog sake of clarity, terms
may PBOhSRDak Y@ dr HeadfidtR wollld Be LIBYERIh ALiPIRYh U6Re X HIP ERample,

and COHDOSItlonS f or treatlng a target t1ssue or
transclganeonymote specifiopidy hérnig rafersatodhe pasedde odlighbihpamhtunbroken tissue.

in,a.m | i an, subject. by the specific, and sel ective .
Wheigi RS iRGC Fet e PP ylstmisy aisetapeans insjudss fBBEcTm e fhoicht
sourd@OEAERASb the Siterdd@N ayer! TiSwdvRE RArE RARIINESRation rteﬁers herein to the

irradiating at |least a portion of the subject w
passage ghlighftthreugla ¢ siseedeyer aush nbe thyoyofsadipbse tissue, the light source is

tgsensi ti zi ng .agent that. under,.conditi.ons of .
exterB13) B e A RO B e P G BUPR ofpatient
r edRtifielly, theopebdnt 6MBEdikRhE, ar®VisedOn Mvspradike At Gfink oF al
fluence dose results in mnimal collateral tissue
photosgiealife agveis v daigs gaé eothpowids taspecifisdangei andigenshes a subject or patient

L T R N L T

to theadubjeztlight bd b rélateclpfove Flagrck Yate beérBproRyiged f&idddfRime from a light
parti cul ar meani ng as would be clear fromtheir use in )
source dhat dsgxterpglrto dhefaraeblissue Ahaidart lorieigye muxinal sxiotgxigily gryreduction
' 4 . : ' u br oken
of Lok GBI L S5E RO ls Lol ML
t riamthey hansdusrdin Clangbe sells” @n Stegemtibsuasithre st cellstor tissues,

source i s external tao the outer skin | ayer. However,
respeméqbé%eﬁiarﬁsﬁnfqnéﬁ oS igipapred g5 desiaye hy i trisempiaadhd. Torget
cells glg tiafgegmlsukthfaﬁé‘gﬁ tI% ﬂHloﬁ?sEﬁsit!iﬂﬁg hgenBUhdh @ﬁer?s%fﬁ%’lgﬁttrﬁcgiation is

] pose tlssye, t Q Ig t source I's externa
appliediithwse eclisi g $igsnes bret inipatred nadestroy¢diplagetedlls me thdsheells in target

. subject or tient. Specjficall th resent

tissucgy Bl e BYterpnetdi orlpgdiisead pipgBIRHg of
Phicasast édeaRAINhs cAlls SHad GstaeNRiRATRA WRSSot tiftended to be impaired
specific target antigens of a subject or patient and

or destepyef by s thrsdmertt mathod; dihiessrnasftargst eadisduclude but are not limited to

stror B2 368 Gfot il B Sy R R RUER = TP bRl 20
OV ®estioypTio ussdge endaarkild cheafesitddardet Od1). Ethp G tméEW t€ Ehange the

that is external to the target tissue in order to
targetoHiin sehrapyaY todhterfersiéh ity function dige examplesNorth ef al. observed that

; . - Y hoe N
e SRS S D VIR 0195 A1 O et
holes'develgpexd in¢hd B 'telbmelibaagetvhichdscressed i €z¢ tHehemebrane completely

decorpgset Fdlgo Fobectt 457 9 nredt el emindristonsito by dmgaieed or
destréRl leSerPit tﬁ@tﬁ%%% cdlisSPLERint AU diég_oéeti_%f BY %aegg)gﬁéégidzi ng

agent; then when sufficient radiation’is
t @betosmkitigingragentd su@ sheamieali copmpionediwhichdestes ¢y ek or more types of

TN TR
impaiPhe@dr @egiticB8n of INeRarkay @ES. WiehhBy aBf Gheflidal thEp&@ld tﬁatgﬁomes toa

an intact animal that are not intended to be 1npaired
selectgd tayees apd geserin light mayrhsarsedin thisdnyention Trefeabin the chregdcal

S ut .are nat. limited to strom cells, and
compid 5 KSR igh 1) el gt o7 PatiBle ips ™ Tormutated
in a nbmogietcethposition. Preferably, the chemical compound in its photodegraded form is also

nontoxic. A comprehensive listing of photosensitive chemicals may be found in Kreimer-
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"Destroy” is used to nean kill the desired target
cell. "Inpair" nmeans to change the target cell in such
w@a2wap3ms32to interfere with its function. For BPXEDPL084/034042

Blmb%lghtégﬁgﬁﬁﬁg’ﬁl ré%s ]é:% (lpggngfttB%rﬁsx)%)\(/ Sé’[g%gla}dg 1r|1c|:1g<?g bﬁI are not
11m1ted/ to: ﬁﬁbbﬁrﬁﬁ; @denl(1C6})] ﬁeth?ﬁh@ﬁlu@et\éﬁh&ﬁ@ GideNarh I%-';ruﬁﬁic acid (ALA);

mbrane, which incfeased in size until the me
phthalg@fapir@s,moypfdw&ﬂpmnédnmrba@dn@ﬂdrms715511329an4ﬂes( ﬂzﬁlﬁﬁ’l)el)s
venao SUFI AT BT AR PR R RR 45tke g pyp-sminolevutnic
acid, vlishemasto@ice yugBsEl ﬁ)?)orp ﬁﬂﬁt AFRN Hclidel Aek: AR compounds,
is a chem cal co ound which hones to one or nore

purpusinspad @ty ofbiragerid %taxbg@rbs bghtlng agange oﬁﬁ@& nnbﬂllélﬂtmm More

spec1ﬁc%%ﬁfﬁgiﬁtan§?mxgjés rug-g)ol Ic% h{eﬂué)ll%%%ﬁ Bléqs‘f’%t 1nvent10n include:
mono-Yili{ dt@olyunAdy arfifeficeMox gl detivakiass ci’fQﬁEﬁc bPnéh-cyclic

sel ected target and absorbs light may be used in this
tetrapyrEl 6 FedROmIRB et abl-5. Pafant Nomeht 15:33 RaniooFb8853; and alkyl ether
denvaﬁ?&to?ég&phgﬁlagm&@ 1h q?d&lﬁ%}l%%ﬁé@@ﬂl lr:jczlalcﬁ o %@@rﬁﬁgﬁﬁg 1m1des) (see

Pandey emig FV0i%0r67289 e fSpeaidicylly, ilndudddens ¢alvatosgsfinehd-D-dspatyl chlorin
| so_nontoxic. A corrpr ehensi ve

(Nﬂoot g%dedformls
€6 Gthep At isth absorkadishh Bh Baes ofP e -fld0fam. n
Kr@dd%fo@' ﬁﬁﬁﬁ%ré?ﬂkluggplﬁﬁﬁgvgtﬂefg@%sl§¥efg1§b1§¥é SRldlatlon wavelength

Phot osensi tive conpoun ut are
is sele¢ted to matioh ﬂmwml@ngdxés) thatC@pitesripe plydteseasitivel eompminah CEVI&B more

preferagyiyf S%WH]W 0| Sv\éilgll ﬂé}ﬁ nl‘nélhdes ggLeél)qtg&q} ngil ! rpglgﬁxnétqﬁe photosensitive

compoiiBll Y By lﬁﬁ%s&ﬁﬁéﬁbﬁﬂﬁz nol& RN R 68 ro'f vied 1h¥é%§ammal
(BPD) and porfiner sodi umand pro-drugs such

includigg dlaaddireteuisi Forexavinde, thmlefﬁrtcdn’vq@ngﬂﬁéonNBgsmsﬂnacctonasment
ne B RR PSRl 8 IS LAHRT B PR

nanomepgmgef 500 n - O nm Mre specifically, chlorin and
purpurin conpounds contenplated in the present

| Hieeadinden isithehedsfivebipits inggnsity,shurgsisny and @eing with respect to
dosmg%mg ?ﬁ@{op v'e% fhéjl%iéé’l\é@ @y ﬁ‘lfengé raﬁé( ﬁ'ﬂlulsf:beljugﬁcwnt for the

non- cy rap Fro
radlatlcﬁiatommemls skif ,afid beadB &eﬂﬁt@eﬂce@l@&@Bﬁsmﬂsﬂ& tatdey borgpd@tions. The
derivatives qf pyrsgﬁ hor bi de-a wi.t h N-substituted

duratlo@ymtq)t HAnge doseptiv icieny @dgqptc(ag@éat@mgy phptogensitiyg agent to
act on $¥/t862AR)1s. IRRE ‘Eﬂtg la!n)( dutaft ggxggjb 1tg(f{o| #hd Xﬁtr&{tltng the

nono- L aspartyl r| n eo6 any ot er agen
animalt Haning lvgthrrbspekt tghiosmg vdtlr the ghotoa&enEﬂ@e agent iQimportant, because (1) the

S T TR T
blood 18RI niad§ phBleSRIIRERESN s HBREasEX@bid®Pwith fime.

phot osensitive conpound. Even nore preferably, the
r i w&@wmmv*éﬂ@e@mhtmdtoé trestingetve amiroal; whichrinelades, buigs hot

e, R BAFES ob SOREM elSr i ARRRABHSR

1nclude%ﬁhﬂi’f&hn1niaf$9 bllbﬁl a8 @0{% Qs BAO§HREP Sas Welll aseBipRrt dnfiflals such as
preferred wavel ength for NPe6 Is the convenient range

hOTseScﬁ‘og%’Gﬁ?%s 800 nanoneters, with the preferred corrpounds

I@gﬁg ﬂ@n&%”??ﬁe%%%z&?l?s@ﬁﬁ en él?\{l@l/&ﬁ%@:?) al;:l;Q %.HEEI?&%L 2to be exposed

to radidtioni INp prt 6f the aianl istremoved for separate radiation. The entire animal need not

be exposed to radiation. Only a portion of the intact animal subject may or need be exposed to
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dosing with the photosensitive agent. The intensity or

fluence rate nust be sufficient for the radiation to
w@eensadre skin and reach the target cells, tarQEUS2004/034042
.1l ssues or target conpositions. The durat| on or total
PYuence dose nust be sufficient to phot oacti vat e
erbigduRheBEL 1S uddd\Hereg sshedmin@thirouh thiekih af gﬁbmmal subj ect.
cells. Both intensity and duration rnmust be limte

RGPy, GrephotessnsiHgng Reenk i geaerally pAmigstared o Fh@sa@ére@l heéore the
hot osensi tive agent is inportant,
ammatgl%ﬁlﬁgcé&ﬂ( %}ahlﬁgo%dm ni st ered phot osensitive agent
r Brgferted Phetosesitizim: dgenizanstude) boinare avglehitedtd: sndooghniiy) green

t he bl ood | | of hot
(CG) e reamns se oy pTDh iR et ik B 0% ST Angls sy rhiband,
{
Devoid BRSO SPHE 2537: - 70% (100 S mp AT B oHAgRe bRl adPpro-drugs
such a8 ddtmahmblewnhﬂmamdavvhmh csupjodote dags suchras Ipmteporbhynm

animal s, ch as cows, s and shee as wel |
bacterEhIgRB. PG R G0 ER P g SBa T g ofRbguidg Riburins
merocyArfiAChsofdlbiRhnd i hr?y SR&@HoehtitAdt abE&by\'ﬁgﬂxﬁn aLfoQgeVdﬂjj@d nm - 1100 nm.
animal i s avail abl'e to be exposed to radiation.
More gperificalty, whbnammdmumlmnrcemoemﬂﬁmnteg@aﬁétnethr: @msamtl igyention,

mcludhﬂ??/neon,t Lerotrl%g de[] %@%oﬂ@%r@?%%w ;ﬁ,hcf egbv& atcﬁc ?r non-cyclic

tetrapyHRZEh (E e B¥ARRLE: 41Q ULS) rmérm\]o@m 6753 3 Ea agms:xasl Mid d1Byl ether
used herein as neani ng through the skin of an ani nal

derivatyasjod @yropBeonbioride-g wat @tﬂ?ﬁé gd eydiciguidagdperppgn-18 imides) (see

r t ' .
Pande S0, QSR A e o g B 6 o
(NPe6p@eaUss.imacdnt i, 4)608,885)€ not I | m ted to: i ndocyanl ne
g{een | CG). (for exanp]e,. see V\D 2/ 00106( ven

ngHEng a&%éﬁ %dn@fusﬁlrecﬁ logally @y W@é‘@ll velks Phéﬂtosensmzmg
ssent O e b e bE MRl PP
intramwkduddr ot attrapentbuca. maﬂmtmn&tmng pgait also chy bé a¢gministered externally
a teri ocHI ori.ns; ht hal ocyani nes; porphyrins;

or topip a}S‘ﬁWﬁc & Ordmpﬂfm $r conpounds; purpurins;

e leR887inP 985 aRBan ﬁél@org%g at & ‘J&es"feéiﬂg ‘ﬁ%aﬁcﬁ%actlve with a

absorbs light Tn a range of nni .
target, §pd1:ala‘nec@pltmys,pegltﬁlcdrgamdsamdmpumpglpbnhmmmmmsmmﬁc portions of

| at ed. he t t
immuiOL RS, Heioatit O P S Aot e T e® s Ol P a8

|
microgfuy Th et e ki L Lo goe omTbagiosp
binding priy) which ancleries; wrds nes dimited jg. il gimpipndiaang apjiggy-antibody.

L
selectinglgMirgétad amdiess isasgyeadtiy ldisaitubioh inte @tHNBebles fdese désf:‘suctlon must
Patent No. 4,693,885). The photosensitizing agent is
be avog%%' nistered locally or systemically. The
?%hél’\tl\%ihg %gé}ﬂ ERlonk EmBOMIMLE L&h BQ hd1¥d B0 Mtable
| nj ection [ may be i ntravendus, cut aneous,
pharmaceutical preparations such as solutions, suspensions, tablets dispersible tablets, pills,

radiati

capsules, powders, sustained release formulations or elixirs, for oral administration or in sterile
solutions or suspensions for parenteral administration, as well as transdermal patch preparation
and dry powder inhalers. In one embodiment, the compounds described above are formulated

into pharmaceutical compositions using techniques and procedures well known in the art (see,
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i ntramuscul ar or intraperitoneal. The photosensiti zing
agent al so can be adm nistered externally or topically
wQ e@spatsches or inplants. The photosensiti zi ngPEDER1004/034042
al so can be conjugated to specific |ligands reactive
e.g., Winkd), Rrodiiqh to Phahndzuliel Bkefe BHos) Fosrth EGR0dMSp.an6, 1985). The

|nnunoglobullns or i nmunospecific portlons of
Phot?%%%%gg %t Fapsbe %@FIHSEQT‘P%@ a 4 Aoy iona Bich as tablets, pills, capsules,

t t
pov EEUCEALIL MRS LI S8 BEs e sy
admlhlstetd‘nhn adﬁ]lljd]fg)aﬂnﬂﬂltlbﬂ, aithkt a;lamﬂwrtb ovapdr 0o Vblltlﬂﬁlhamla@éuu&ally

h | ud but t. | ted t
scoerf PHBER LAY PRI diiiosshn G@Hoaieniod dagmacufisal Sciences, Mack
th I o
PusFER (48, ESPERT £ AV, 090 DS 8 o
suspeasipnloe 88 einglsiwas Ireﬂarhculaln $iposoimat pohpophilic okhelatibhsat amst desirable.

ose destruction e.avoi ded. The
1F susp S s S e e Sab S5 Gisah RelHde waigh, sgine, dextrose,
glycer8Il Had BE Gfe. THe e SdthpdaRidhs Hﬁ@rrcﬁﬁf%ﬁijﬁﬁrﬁfi‘ |anﬁgﬁﬁ%rfﬁ5htg?ﬁ auxiliary
such as sol utions, suspensi ons, tablets | spersi
substardsk etch, aspydtiing orm@utfsesg agrmou] entiqxidanss, aHrtedferiak egens, and the
like. formulations or elixirs, for oral admnistration or in
sterile solutions or suspensions for parenteral
adrfigtiosé beptodsbensifizing hberdsvill hansHRs Rl taat @éﬂ(s) sought, the optimal

eparation and dry pomder i nhal ers. I n one
bloocgw'cs@dméiﬁamp@mb) therassnrisvaighy engl ihetiming\od tha radiation. Depending on

e 5L 5 DAL TG BRI DRyt o
estab]ﬁﬂ&ngr,efe&ﬂﬂglthe doderiodaleilated td cbthinay HIB@(EId:KIleﬂJtW&hSa@Gﬁt 0.001 and

th Edition, p. 126, 1985). The
100 L@Zfs[r%;s, Az quni@swéh?bte@rﬂ h}eocbwlrheéwmouho Al gnd,10 pg/ml
v%ggé]{rng{hlog r@g i 1ﬁ'§d1tdﬁlgé5iﬁ:l€ars;: ggl}}tl%n o?ﬂﬁ:hslﬂllbj%ﬁtrwth light at a
wavemlgﬂlazr@vasziebanzll abgoﬁhgdaby szaﬂ @hotnmnsinmr@ch'g’em mﬁtarnddr ¢dmda10ns of

. liquid formulatian, either alo or Wt
sctivagiod o BEP SPGB TRPRPY usetras b o at an overal
high fé'ta?t @h&%@o‘s@re@@l@ih@% ﬁﬁmﬁlaf)aﬁfa?@ﬁle&gsﬁé:@ima%‘é' ‘ﬂi‘l‘s ?énteﬁr{ﬁ%lfed that the

Publ i shi ng Conpany, Easton, PA, th Edition,
optinal tptal dlueneermwilldie dsteratisag crhamal:lyé using lashghhdwsnamsmlatm trial. It is further

Lsjon...ln ticu i ngsomal .or lip il
s o R g
and nFel bﬁdf&@lﬂr%é €n tHe'rblllgeeﬁ’omQOO tAbd,00 @ Xl @R §nd ﬂl@gt‘#ii@ferably be in

wat er i ne, dextrose, gl ycerol and the |ike. These
the rapge e 300dad 0,080 Jewavamh ni nor anounts of nont OXI c

a I tJ. N I

A BB BB 08 ST
wavelenguh or Wmemaab@cfrbwby @eﬁ@pﬁcbtmemmgm@g@eﬁt thatlund¥edonditions of
the target cell( sought, the optimal bl ood
aCtIVE}t]@y éliurn(l%g ot ARplie tl@;apytqqglg@ﬁphgyelg lowifhystcaiiate, bpean overall high
total ﬂﬁéﬁb@ Bof e§u’ﬁ‘fh ﬁth‘ﬁhhﬁ%ll RENGNg tlgﬁlet(ﬂﬁ}age What is meant by
hot osenS|t|2| g agent used, an equival en

“relattvtebyr lapeiitence tagei’ak adluehcehatesthitds heves $1ta:k1hat5tmdally used and one that

Prefterably, the.dase is calculated to obtain a bl ood
generia]ix/gqes 51@& %élél%] 1%% 1cggt geqna%en‘r@ @te ﬁpon— et élls%p ySpec1ﬁcally,
the ingéri}glt}?gﬁﬁdﬁé’ﬁbﬂ uft8 RahOtLEY LB YPlar R HYRE s ARAMLID Y veen about

5 and 100 mW/crrTngl. More preferably, the intensity of radiation is between about 10 and 75

—(D

conte

mW/cm?. Most preferably, the intensity of radiation is between about 15 and 50 mW/cm?.

The duration of radiation exposure is preferably between about 30 minutes and 72 hours.
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This method conprises irradiating at |east a portion
of the subject with light at a wavel ength or waveband
wa@basnlsd2 by sai d phot osensiti zi ng agent that PETE82004/034042
conditions of activation during photodynam c therapy
More pigienghly, the iadative bfrakimof Exigsue is heteveet abowd 68 miatteaand 48 hours.
overall high total fluence dose resulting in m ninal
Most rgferdhtie A TPt &' TGl SXRouIRaS RENEBH L b optrapd of pours. OF
coursed RiutiR gmfu?&lﬁltast{jdg%mo% bty Rt RERS b B?ﬁ‘mﬁﬂ fluneatdtd/ and total

usi ng ose escalation trial. It is further

fluence daliengl tattheltredtonent die. t ot al fl uence will preferably be

Ipﬁ@tig ﬁlgg}%gs%g'@otfp ﬁggﬁp&?qdﬁégtggqr‘é%lfl lﬁ(i%/oﬁ cgs%g 8@%8})&2{ g photosensitizer
agent %Mees%&ﬂi%iallgrh%d @M%&tix%‘lyﬁglﬁft@&ltﬁat@@ il thetdiBet/RNYEd BBt tissues

~ 500 to 10,000 Joul es/cm 2. The net hods conprise
withini a therdpertticaly taasonsllstpegiog of timsrandwitheat exesfsdexicily phcollateral

| i ght at wavel t h, or waveband I he. sai
camaggyf e Shaf SRy R AeSt AlRSTIREY SBRARARE yl PO bBundea by the
photogd@biti¥étaigent ddbddentid RAAARSYIRAES: Thb EsraYion SF fiﬁ)t@degradation products
relatively |low fluence rate, but an overall high total
of a pitessnelizar@gentrveasised agan indiepter paphtenactiyeiéona Phefspstiyation of a
potol GEHE PR el T AL P PP, whic s

cytotokltadr apyftbtiatifsctused and one that generally does not
result in significant danmage to coll atqeral
S

1 or )
ndddiigpgby cerian gudodigeals are dgwn to eRodsfpriiaspytaggous ultrasonic

i atian: ; [ . qet .
24 VASER L i L1 S BBy 3090 e i
a therdfenticaplyefiectns amourthef & firs nanjugate tompadsing a dimst ngenizsr wé e tigand-

rceniE B R e G 51 S b D bl Bloay o
antibo‘ag 'fﬁ?n‘éﬂt Qfectifdy Btdd@ R §XREs WhBgdrSo i8Ry RY! dnd REAVBRBoUSLY or
about 30 mnuteS and 72 hours. 12More preferably, the
subseqiigntly admingsteningliodhe s1vjesk p dwnansutieallyeafiedye arbount of@ second
.. mnutes.and 48 hours. M r ef er abl the duratijon
coniug e et Bribebat e BRENBitE S WhiPe Hiabbfled o o

ultraséigd E&sitﬁngcdgblﬁt&ﬁfulﬁra%@hic%%ﬁtﬁiiﬂ% g@dnt HEBlek gyt br Bedrug, wherein
useful to determ ne the optina | uence rate_and total

the firft| membes biredsitq drecsgcens mpaberrafdhedigandgeeeptonlywpdieg peji. These steps
bt a. i oo
e 8 P B Pl o Bl Vil BB tngth asored
by sai8 ubfdsarit sedsitizignsbeardei€ uitastnic phisitizagt dgent dedivery sybtem, by the
target cells and target tissues within a

produgt{beraplethptcit 13/ PRASY AP BAFEDY ByeRsTEY SaWECe Ry irxiRgat to the
subj ec?faﬁﬁ%eﬁ‘éif?hﬁigtlﬂtr buf®is!ath %lﬂkve@f‘%@\gﬁt&@itﬁpﬂé #at &8s in the

I Ssues. there appears to be a therapeutic
activatibm dbseiduoltnastedc bepsttizmgpigentos enedrog pexducigent dosage and

i.ati ..The f ti f. _phot od dat,i .
T N R e i
adipodetfiseRi e RéntRR E)H&B&é'nﬁﬁitz&g&em@h&h&%%y att drRFoyOdre dvithin the scope

_phot osensi tizer agent has been postulated to cause the
of thif ipvendtonand ahderstandabie o gupeof, ordinpanyrskibin the axpt Sudxiogmes pf energy

. opt oti ¢ .ef. t. ., Addi.ti onal certai n _enbodi nents . .

inctodiP B g HEelebr BRE Ry Winbiorf s Bbol P B LS microwave;

ionizihg) @0EP¥%: RirapGinA @aRnid B§ UM d dlechidiB P& dxaﬂlg_sd; BorRdinahically induced
atient by first administering to the subject

or activated agents include, but are not limited to: gallium-porphyrin complex; and other

porphyrin complexes, such as protoporphyrin and hematoporphyrin. See Yumita et al., Cancer

Letters, 112: 79-86, 1997; and Umemura et al., Ulirasonics Sonochemistry 3:5187-S191 (1996).
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a therapeutically effective anount of a first
conjugate conprising a first nenber of a
wo p@ansmerept or bindi ng pair conjugated to an BPET/UBMAY034042
or anti body fragnent, wherein said antibody or
This ambodiedit fuFReBAtenihee e 8¢ ¥ B &fipoy QuiceltBit9SExternal to the target
. antigen of adipocytes; and sinultaneously or
tissues Hsdangentissyesauny hickdernd gayaclatedo sdippexits, @er se.

t ut | cal ef.fecti appunt of. a second conjugate .. .
contsRE iy Bilef S RAE P BRH P i RS N b bicing v,
includinp dic3g kG afthos@auireshtly Yetd Hel didcd$68d.C ThRIinbiwhl B3lude, but are
.agent or ultrasonic sensitizing agent delivery system _
not ligytedh fo,the goun doapisting et didtinrsirepewidieandantigen-eofihasdy. This invention
: -rec I ndi ng. paj.r .
com EREA TR G 5l NS ERSTH A HBEL I RO s oo
bindipppdir. cHowévdrhthe sSudihagiskilled brtme wouldreadiiyvdetseimdtffom the present
di absogbed Sygéﬁid ul trasoni c sensitizing agent or if
1sClQe e B SRy ¢ BaRATESCEPIST REIHEAHT TBRY be/eselil pyatdsd the jigendereceptor
bindiR$ HAHEEmS f ' bi ligarfd' 3\
o ) RN 0 AP EOR N QDR e
providétkthet the §gardl-teceptasbindingipsir permit thel aagatiorloy alfest conjugate comprising
g h&;egsit¥ rate that resul.ts i.n the ac ivatioﬁgff sai d
a first fApRRE GHithe eARdTEsPIorg iR paip porpy pragHbedy, onagfibedy
fragnRAE wRIRRAS b A® Bhtidly by AMIbIdY e §e1&:ftivk;1g®?ﬁds% %&&é { dhtigen of
. a photodynani c thérapy of "adipose tissué using |I ﬁt
aleOQ)_ﬁtQS; phéfthen pemiiy the cagpsinn of a s¢dosd coujngate obmprisingy seromd member
or BB BN Bl B R PR 5 HEOGRing e
or en@BR¥editizing bt PRotosubitiaing agent delivry QestéR or bRREHR land further wherein
sonic, ultrasonic; chen1ca|;1£hoto or |ight;

the fiss} mewlanfinds torihe sesgnd membenaf thy liganyd-regertonbindimg pair;
a I.Cah:. e L.cal.ly i.nduced e
oPAgBl B SeATRLS n IR o B snsivng
or ph@fasensitizing @i prityor iener@Osapkieixing i PhotoReiksitR figigykit delivery system or
conpl exes, such %s Jprotoporphyrin and hemat opor phyri n. o
prodrg 9 s} PPt of the BaRLIORRPR Ripding pap sclpeod§om e Eroup consisting

AT gl HLLESA0NGS  SHRSURINOE BT Ry

recepof; aad ofiree liggndsdimdabld toapedific adiparytatelnfar tstnfadeatogglonents. Such
tissue. The target. ti.ssues. nay i nclude and pay rel ate

first htgsn‘f;mcﬁﬁmlsgﬁ _e'g%ﬁﬂ gf&fS#?‘fé‘_Vg@&Pﬂ P3PIILGe; Iy pend it gegAnd member of

the lighB@lrébep@dr baiding ir, WHidh Hay bOWS a&ib?ﬁ}ggg{e@ﬁﬁ%ﬂgfrg 'aglg)'togﬁe specific

pairs, including those known and curren
receptop oether asinpeateespecifin oslulkruniace congpandet. Ihdbis atamnemtn energy-

b .to t.he ar caonsi.sti.n f; . .
sctvalpErp i3 PR s S8 pyBoiharasy a5t compsgonding to the ligand-
receptonb@bingPairceletRap Fat egandile, 2RI MBI Nintibb@y dirétedd st Boprotein

. use of biotin-streptavidin as the |igand-receptor
lipasegpiigrnijnesaspecificpihiegied preferrntisHy impopretkinl linage Gree.iSetmer al., Poultry

: , il erstand fromthe present disclosure
Saen%&agﬁgl Féggn%?gecept or bi ndi ng pgi r may be usef ul

pAnvihdeembddmehigia deaweephethod wheidtte Fﬂétbsdﬂlﬁlﬁiﬁﬂ}‘gtarg@ﬁt@ielivery
a.specificity for the binding by the |[igand to the
system @elides ? ligarpna delivery sypism coaaistipmesseniiallyiod fhephotasepsitizing agent,
L odi e pal b per MLt . . .
ol D R 4 R LS FBY  fhy K She SO o
other ddliveryraysteris mayorg usgdt Etonecenabodanentbidshsomial aspédstry, including

. fra t, wherein said antibqdy or antibody fragnment
tissue {grpgeq ﬁ%ﬁ%ﬁeﬁi g8 ¢ g%orftaﬁg@@fi lipasquagsnmgy also be suitable as

pharmaceutically acceptable carriers. These may be prepared according to methods known to

14



10

15

20

25

30

adi pocytes; and further permt the creation of a
second conjugate conprising a second nenber of the

WO p@asns3recept or bi ndi ng pair conjugated to anPCT/US2004/034042
energysensi tizing or photosensitizing agent or

those KNRIIIN ARG, tF@r‘ RemBle, Hﬁ@ioﬁ&%ﬁhﬁlhtﬁﬂﬁgn@g’ﬁ\preﬁﬁbﬂ yedascribed in
system or prodrug, and further wherein the firs

U.S. Paientio. 45281 k. oA stilé figtheo aaberifisat copterpplates the disclosed method
where rﬂéeg@'ﬁ]? CasT %:1% ragf%% Fldll egy F}%kem uf s RSt 29f11g m%fde &3 stem and a

conjugation
photoseh@ti#ing @Q&ittWKérB gadhf is Bépatnee menjugzted]g) a@;&nﬁd ﬁrember of the ligand-

receptglglgtrl g o0 g s SR eISer RSP LG el memmber of the ligand-
receptg l%g{i‘lglg |rpn g 1% 1{%;189%&% yps%ere %‘?ﬂh& ed Wbﬁé&ﬁn@ﬁe@f‘ﬁ biotin-

Povasel cyte speci
streptaidih 0 Ehis eﬂlﬁoﬂﬁﬂﬂd f!htltm abitemphtea thqfaelm }5h0¢0$d$1pzmg fgent as well as

the phggs%@%%épiéh @qﬁgfgng%y?%b@%ﬁatg%gh%ﬁ it Efronef e
select%fre) g%ﬂ?n%t%cale@fg%{ %ﬁ@&?%eﬂ%é/e he n 1bo§§ '013 ?ﬁ% b&fra%ﬁf%nt of the first

membkt Badigpate [Sluo]n divil natigetingnia lenvlsmmd:ilw ewhgndsghespecificity of uptake and

adi pocyte SpE{IfIC antigen, adipocyte specific
to mCIieé%?éB?SPar’é‘rtYB FRipke g pocyte specific cellular surface

¢ %ﬁ’l ?v eln]@ A B sHbRA &le inAdhtiBAShE ¥AAE Wilbe BB regadily understood
'S sp g Ty delivered to its adlpoﬂ%te tar?et cel
througmkfeeeme rhaﬂthegfoﬂqwtdg@thgbs,dﬂgd@ pregroifedibnyapa pllustration, and are

d t ed
not infgRa e oibe IpOPE G D FipaRsosiit BusPRai®pect fi cal v
d f tially to i | Sat t
ah. Poul try Sci ence 76! 18SAMBEET 1066)) ' Anot her
enbodi menty, .55 Ms PRoBa RIS 6f Aose Tissue

phot osensitizing agent delivery systemincludes a
| Mhe phatesatsitizeemyy by sdemitond sxstemigalbserreionplly lithe pse of

phot.osensitiz e however th
systorBi HERG  CR S GS O SR SORE B that Gl Setective
uptak8 bB6Y BRUHH LS ﬁgsu@ R adip@hésy Gh Yhesoasé efegivay] dgivesethe | n
one ‘enbodinment, |iposomal suspensions, in¢ludin

photosemsmzen ltnay Qea@mrmtfzr@é WHYS @hlcalsa%ﬁﬁiml% Hay g@i followed by 2

b
meth%dc g‘é%t %a 85‘?{(} wel}lé}l l%nese ey ng%gggg@gg&g%%tor %lﬁr?gt he
subculthe OB dMDstHe kinauan Al&rﬂﬁivb@@&m@hbiobﬁdmmr tag banmJ ectBdpercutaneously
exanpl e, [iposone formulations rr%: gpare ?%h
into thpets@atmmt@me whereliffngion Recug andyenghles groper @spersi ot the
photo [ tﬁ%{ enbodi ment contenpl ates the disclosed nethod

8ré the phot osensi ti zi ng agent delivery system
UtTheiphesabidtation prddessthateis deeiferveelriy oy tiabindaess agoptosis and not

phot osensi ti zin ent,, where each js s
necroBaf aRAPENT 1Y SORGR FERBE TR A SR e (B FPid
tnglypérﬂg' rg&lﬁ%ofon Q?lg p@;ﬁf)ﬁ’c bldBesk lehSledBEdIRro16d Réluction éie adipose

secon I I gandrecept or binding pair, and
tlssuems roemplamieto alprgoeshwhercbaedrosimerturse JttaElyBrRRSs v thimthe

i LT R TR e sgppan ot

aSAﬂ(JS) SMEQE@ Bstbinhiabd fh t2geNExplaitd MEshseBNEE elmrﬁmgnshol“taddenng
eci fical targeted _through the selectjve hindin
followingaget eicg‘mphpre@ssuwh&htcpgfélﬁnme PHATEERES lowpeibie e&ﬂ?f}%kﬂ&%‘mduced

o S AR AT R P i,

uph ake Adigocytes and adipose tissue may be effectively decreased by transcutaneous

photodynamic therapy. A targeted antibody-photosensitizer conjugate (APC) is prepared by
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to increase the quantity of uptake. Having now
general ly described the invention, the sane will be
woreeos/08Bazli | y under st ood t hrough reference to PEEUS2004/034042

foll ow ng exanpl es, which are provided by way of

hnkm@'aI ﬁl‘l@fdséﬁsht@i’ér agdifl saéiead1qPbelith t’i@ﬁ‘&ﬁféldﬂ@l ﬁﬁlbké)&bin'dﬁ% t8fan adipocyte
e present invention, unless eC|f|ed

SPGCIfI'Cr aniigentsapk s Epaereiemdinassyi Ehlsr iCalsyleByerpdifopibs ereimenpite by any

Th hot ose d
nuog'St R RERRDIe oA Ry ol RATHE KRR B fened by
inj ectidﬁ%@ﬂ?ﬁﬁ&@ﬂﬁédlth itHeedubb B atednp Elgﬁtlﬁﬂr bosyarendgahi byt akvenous

enabl es sel ective uptake of t he adi pose tissue or
injectipa; ﬂ“@éylpb‘gery ef othq@f%lag@tlgys Qfeé]’g Ay 1§@lpfle;, «xgl or epical formulations.

t r t
%,Qn%ttg)?lg cial ¢ :U(Z)% Pr?gaﬁf 8 @@? ?n t@écgl tgé &b mB%a‘iigl::& i C%ﬁﬁie%@{)ressure

waveshbt @6 applitd tmﬁmlssﬂe ﬁﬁhaﬁ&e &rgétlcall.p‘ey neaits @fa light! source and a coupling
. | ocalization int, %he subcut aneou di ose i.ssue.
interfageyndacgd i Mtfslpt V\flﬁ?et E,H@_ﬁug dhat spnyeyts ilg o fﬂ Lspgr&e into acoustic

energg eflfe%@ﬁﬁ%"xg%\ﬁag lcQﬁs@ oG et ORHTRYE ¢ ?é ée?l r\‘Yﬁxﬁf)ﬁmgé frhEshORic agents

ccurs an es proper “di spersa
are deghilveted s@ tiwisite o€ the 1d¢edizphptessict Wawdsi byranyrsogatds ntehad, such as by

referred hat I ndyces a d.n .
inectfprgy Gt 6o AP gh e S co p SR IB B BBt
cathefet ﬁfrrapﬁlhéjiﬁoﬁ bf afetptedti@ Waek aPdiskabsd Bloye PEdsEi8. A manually

I'Tzation. The apoptotic process enables a

manlpldahlfr girkiedl devihednéagporeting hneesllii 100 syeqtinggheagest, dighpsousee, and
r eb%1 necrosi s occurs. The

Couplfnﬁlﬁ %%?%%&% PHFPHt he adi pocytes subjected to PDT
arEx&é@ﬂMﬁédeﬁsﬂﬁé?%b&?@ﬁe@ﬂ@ néRkABodlingi@eted Yo e body. One or more

. surrounding cells optosis may be determned in
light sousass arceskipieginadly piaced il ajed PRar Hia tisspa i ke treated. Following a

sufﬁmen‘?%%gﬁﬁt%q tlngeotJo i%{t] glegl% gf tﬁg tc{n?ﬁﬂge%seﬁ‘brﬁ thg\fmr?-]fhrget tissues, such
PAE THE A FeRce of Os

as 6 I@ﬁfﬂ;@thld(ligﬁﬁﬁﬁrrctdﬁ Gl v RN m’adelamgﬂxe tadgeoiBte Wlthlatlfqiﬂtﬂgly low
and lipid-filled interstitial macrophage

fluengefiaisotiphes SAmRWaeM s & hovs @u&reﬁﬁlyng @ %g@émalﬂéwce dose of light,
s FESAEBIRSSEY, A0S RAP BRS8N A ity
be appln&nateachllly)orlaﬁtemﬁﬂlyng a phot osenS| tizer agent, such as

DR S R e
activd ﬁPéﬁeslqufcﬁérﬁ% BQtaﬁﬁ?blBB@ ﬁ:tveﬁfgtwéént ol 0.80Y aﬁﬂlf(ﬂﬁug/ﬁi‘l and more

means available to the skilled artisan. For exanple
prefetahly, Aﬁdsqmgbebeemiedbwte& @llarisl/1Q ng/mit IHonwevexs iflip yell within the skill of

nder he s ut anepus s .em.cal
the o 4Pt RERR o B 4R TR ScBdpr BBy SHRLFE SR doe
standhrdcldical praéifced bnd\Plocemites. ncl ude oral or topical
formul ations. Elstromet al, U S. Patent 5,999, 847
t SdwHarlydhespeciic flusaed Tajeandzniel finenssidesr may be &qntiaely determined
ﬁomqu?&l sﬂ&the?&ﬁ applied to tissue adjacent to target
Qo neans' of a light source and a coupling

I Dﬁtcﬁﬂiti@ﬁﬁypchae@ﬁjugme gliisvieotldet farthdrecohjupated té hdimaging agent such

converts light fromthe light source into tacofustlc
as technetium. Thus, the method could further comprise the steps of performing a nuclear

medicine scan and imaging the sites to be treated.
B. Alternatively, following the disclosure of Example 1A, a second APC may be
constructed by linking a photosensitizer agent that binds selectively to a second antigen, other

than lipoprotein lipase and which also is primarily present or associated on adipocytes. The
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energy. The pressure waves cause transient poration of
the cell nenbranes. Therapeutic agents are delivered

wo ooost0a7332 t e of the | ocalized pressure waves bRCENF2004/034042
sui tabl e means, such as by injection with a needle.

photobBgsities Bbuld %é"téhﬁ RSP febEptbli Sinld s ig@PaiP et‘;vh@re one of the
i ncorporated into a catheter for ‘Mgllcatlon of the

bindipg pais irspevidivally assocdats@mté@dmogﬁés the jother pf tharbmaimg/palr is linked

a orat.in
to tfFRRER P F B R PRl e PRLREL R0 G SorRone-
hormbhé REEREE cﬁ@ﬁol&h&@h&ﬁommceﬁm o8 athahﬁg@eﬂ enfsducB6 receptor and its
conjugates are naturally elimnated fromthe body. One
naturglligepd.e The gmnds@mi@rsblacxlég peir a1 AFCcla i fpsed) ipgasgnopsly and is taken up

in thé e[@#ol%g ?:ig% n 3@%%% 1{[1% Pﬁf A {Soehglglrl%ﬁ&? %ﬁleaF I%ﬁ%y O]?fte{ﬁ@al%r external
light mq:dsgﬂd}aﬁe isea o hchﬁ'aﬂacthe taggegel drup Stsovaser, $tuthis Bgarfple an external

hours, the I|i ht sources are activated, irradiating
hgﬂ?%@“%%ﬁ@@?“@i e with at relatively |ow fluence rate,

Ul A5 SN GRS GO e PtoMidg BT cSRBUIINt B QDM provided

that thmcd:dmmmatns Ispengﬁd:’all&ra@sucﬂb@il.mﬂﬁ 2dipocittes. mohtinfrgis nrrhgand binding
The I| e a ied i nal ly or_external

pair CQB’é’BP? %WSB eg‘?“ B{’)F&f’él%"éﬁé ‘ﬁlP‘iB}thE Jé‘ﬁts%le?t?nt ‘?fzi‘tSPe‘“%C

photdé@ﬂs?t'&ef §§é1'1|t hﬁy'b@ RadeOpYe fiakd e ﬁﬁtd&@ns"i‘ﬁiér \égeﬂi*“?se&tlvated bX a light
sufficient to obtain a blood I'evel between about O.

wavelengthidddrang 560 nmand 10®nm, prdmereaireierabdy d vswelefigthof ﬁé@nm, and most

0.01 /m . Ho it L1 withi s
profef i iy o Rth 07 s R Shep borp Saifiees i phpmaided in
this dideRstieesd EdrterhpRicdetiidetRldiy, ef fective dose using

standard clinical practices an(bfrocedures Simlarl

tife s p@&llpweng thg direlosyrgtod Fxampicot/hpnd 1 Beheve, thefDhig t source is
an ex%grg{l]& fﬂﬂ%}'{gd H%é%?g%?%%g%@éwgeacﬁogﬁ gglg‘re L& fubcfe@ Eéc@ed at the site to

be tre@’&ﬂj Thatight stcmr@rmaw&ga higeratiedd, lightCdmietingt diedu@) bﬂ@ther
hus, the pethod could further conprise the steps
electrsbhma?ﬁe@ﬁgieal%u dihe dightrreuiceiniy Recanslesid) Pm@qq#g)%dwular (3) to the

skin lg%rér?x?) i hE llgﬁ%ﬁqf é"& do8n3 ki & A% h%lgltlln%%m&etsﬁﬁ or

scl‘osure o a second
memlommd)ﬁthe trmhlhg/hdm suh]eutgamglinm«:dsterwusa ﬁmtoaagmntontolﬁ #ie

nds se ve seco ot her t hap
photoRpg ettt Py h BT n e RGP s 1S ghue
OrAIRSSRVERL B 10kt Mr@&%ﬁ@@omﬂ_ﬁk% 2AGRH Qf ﬁ’a?l%l'@f ﬁgh% %fmttlng diodes
coul d i nstéad be linked to a receptor-I|T1gand bindi ng

(LEDgk(7),, Wwhible pxe thereamdyetlion the sk ogthe annmnbrsnssm]yfng:the kife to be treated

. associ at ed . w t h,adi.poc t he ot th
in the AR E SV ek oS HRBE, CoreiE ROTeSbatld o0 apriies n optical ber
diffusd (@), WBRR R placdd GRP thelikitiriBe MRinbsare@velyinB ehe kiR to be treated in the
hor monehor none recept or; chenoki ne-chenoki ne receptor;
mamgpliast sybieck j Yokl diffasen 1oy dentlens compapt ominergd surfagedP)dizgoting the
gm a or binding pair or APCis
hghtii)én usgtgeiraﬁl ?tgk%n%g f%?é;%j is taken up in the adipose

t iBsue.Asibappatadiavi ook oPhdinasy il i thatagidthe masthddsenb ediyipositions

I nt ernal_ or external
described above have various applications. For example, a small area of adipose tissue in a

mammalian subject may be treated by utilizing a patch composed of LEDs or a mat of woven
optical fibers wherein the light source patch or mat is placed over the skin or the tissue overlying
the site to be treated. Furthermore, the patch or mat could also contain pharmaceutical

compositions or the photosensitizing agent, which is then delivered by liposomal, transdermal or
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light sources may be used to activate the targeted
drug, however, in this Exanple an external |ight

W@ owsoa737s cont enpl at ed. Any nunber of anti genBCDIS2004/034042
i gand bi ndi ng pair conmponents may be sel ect ed,

1mumHBQMb@%ﬁmhha$ the conponent is specifically associated
W t h adi pocytes. Such antigens or ligand binding pair

conmponents woul d be kno skilled in the art.
The sel ection of a spec?@%%ggﬁggggensitizer agent may
be made, TramsiildeiatidrePhpitotynsmisThérzey obdipbsd Bissue
vatedb | i wayel engt h.of fr m50 run 300
ol reie Enefhodral EABTg o At orBiEg s S Gefen iRy and
mono@BﬁEl D&y Ablipb R}felﬁ 1 els%@ﬁtcgrgﬁ%atg%odé"l%l‘%ﬁ i9h GnGer disclosed in

Such photosen3| I zer agents as ded in this
ExamgiesicA.odnrietegnatligltsbencp Ilmuegicsﬂtyrpm’sﬂeéh by einminin@lly invasive procedure.

The Lot 434 it 57 oAl S Lo S i rted Srpegaeach B

subcu%é?fél’)ﬁsela?&mf@f'éﬁ&ftﬂ 1Forte§ia Tﬁl@@ﬁén ST CES. %@en@Nbeg t7@6i 284, teach the
the site to be treated ht source may

1mp1ah§1$19n oflp @bgr opticgfiter @fmﬂltamhfg) ughi(ﬁ@u(cg)fomhomdygamlc therapy at a local

T T NI T -

subcult ¢S 4 os@ Meyek@ing eglﬁberb%ﬂmdtﬁcef amusael ®anaspticsl fiber conveying
direct t light through the skin or nmenbrane of the

meanﬁgmﬁmholg}w geastietor ggléimggthp fibeg, said fiperengdirg in the vicinity of the end of
thenet%ﬁﬁ:toactlvatlon of the photosensitizer agent bound to
e adi pocytes (5) of the adi pose tissue. See Figure

1. ThA iheéntini hae byen delsmﬂddgiyta ditagt descriptidrdarcibypexiagdled. As noted

strip or_panel of ght. emttjng diodes (LEDs) (7),
abovmwaﬁw@swewﬁ%%anlaﬁxm@eg RG0Sy Lo fipt Wéﬁlbweaﬂ%n in any

t khiDint AE af RSP RIch f

e R ke Pl i 8 AR IR Tl smvention
pertaing nmevrewmglthe ;specnﬁcbatlbn led ChilIfle whieh f0lB)w wolldcdppresiate that there are

I A RN LT X AR S——
e ulvgﬂeﬁtfs YAfiin Eﬁyreﬁééh&ﬁl@ Ecop@ P e Raimellifiventistl surface (9)
|rect|n t he ght beamto the target area. See
Futhatlenxb the, abAge scugisptsrienet intgnderkasain aﬂnmsrtmtinatsﬂnm df the

foreatifle orn A pEPT Bl LRt G T SLEplsra Al Gigp fhe contents

of the8é Bdcu@iendltir B8 dlonIBe A forhafioNBvaTRbleA0 tﬁeu@pﬁ@antymﬁ duﬁnot constitute
treated by utilizing a patch conposed of LEDs or

any agrisgienan toheicerretness of thedatas o gontaets of Higse @Q%m@étSp zﬂl&ther all
docur?%ntmtfet;ﬂresc% @lt@%ﬁ?}rnogx\gia{el% Eﬂfg 2 tltf% ez}rrgrgl}éeo?;?or#e& ﬁij@eﬁ\éﬁ{nl%%greference

hereitcoul d al so contai n pharmaceutical conpositions or the
phot osensi ti zing agent, which is then delivered by
| i posomal , transdermal or 17i onophoretic techniques.
EXAMPLE 2 Transillum nati on Phot odynam ¢ Therapy of
Adi pose Tissue Followi ng the nmethod of Exanple IA a
conjugate is forned between NPe6 and
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nonocl onal antibody to lipoprotein |ipase. Such
conjugate is delivered in a manner disclosed in
we@spBB71 A, An internal |ight source is surgiPRPel/U§2004/034042
provided by a mninmally invasive procedure. The LED
(2) is connected to an opticaliAMser (6) and
surgically inserted underneath the subcutaneous |ayer
ofl. ti sdumetheyl forfghotalyaamicetherapy frrdhe rructignof aggpose tissue or
. . 5,766, 234, teach the.ji.nplantation of a fiber optic
adlpo?l\?[ﬁse]rn anﬂmﬁﬁarll_ I$G §AFPESFce for phot odynanic
t hemattedhg @ the§@jedt lttRerapusiCallyRetictiné ardbwithof aPhStosensitizing
Patent 5,954,710, teach a device and net hod of. o
agent 08 FRPiosEnsiizang apaiolpliverd sysis® qrampdruasyhggen spidglotosensitizing
l . n ed.. ti.caly L. j g
ssen gk 8 AR EIER I AT OB S BE RINRN] Rl
adipofd fisue enthiengdipobytedie vicinity of the end of the needle.
Thi s_invention has been described by a direc

) AL . { .

dégadipting Brcashuperion Rk s suRIeclaith Bl gt a pgyelengthgbsorbed by said
photo?«%&f}nn?lnfgzaé%lﬁﬁc\)/ﬂgﬁ %ﬁ% thol(&r&en éRg ) %%cﬁ]ﬁ%gﬁﬁlﬁét \Atgf}‘.éoﬁ hetedn said light is
providsdioht a hgtatlsbyrceoamd wiseréin gaidrintadiation is lkeidinisteret laba aglativtedy low

whi ch_this_inventign pertains.in reviewn he . )
fluenceyate thptagsylisin Hisdouy2ionet oSt bRk % spidRrrdyug product;
and that there are equivalents to those clained aspects of

the invention. The inventors intend to enconpass those .
equieveih eitl YDA diiuizris clhaed Easnthaiskia and spheuimeptsdisshesi afdbe subject

i nve n.. Citation of the above docunents i s not

. t cEtl
prior {6 8l EAGIAHOT2 1 adni ssion that any of the foregoing is

perti neme mthéd ofdliim AWeHcaéit REAlEhesoukd it beledled folrthe group
representation as to the contents of these docunents )
consigting afpnear aplurdity ofiflaverdiadsy; lighhemingdipdes; plectroluminescent light

sounc PRI 5 330, A3y 201 UM BRI 5508, B3l pomer
light stResIEG ifiorghnic light souddes. docunents referred to
t hroughout this application are incorparated in their

ert i r ethpenyethed efdsme! feflain2, YRR sRid Liehhsqptecig gxpeppal to the skin
layer ?ch {h%qu'ﬂ?ﬂéagn %s%fe@t@ﬁ tﬁrgﬁ%ﬁ fig skﬁll% Gihd é;ﬁ‘%c%fe ti?QieRRQI?e adipocytes.

sue “or adi pocytes in a nmanmmal i an ] ec
canpr i sihegnethathvfdlasine?,iwipréio stiddassubijode is @upled to an optical fiber,

t herapeytical Ly ef.fective. upt qf a photosensitizin

and igeRie S ORI GPTSUHER P Tt Sy Dirdiners Buns SCpepeIReEY ey
Prsodr UgpheMAGHh&A Hf Q&hfL, RINE-E @RI igh? bRAtiRO&0ke Ra 1t dmitting diode
phot osensiti zing agent delivery system or said prodrug

strip, sed shereiresajd lightsniitting diedetstdp ilpnsd externss thethe skindayer and
adi pocyies; .irradi.atifag at |least a portion of the
°Veﬂ3§185?léec¥(ﬁwsﬁ ﬁlsﬂed)ﬁltheaqd?‘go%é%?el ength absorbed by said
phnt os ertithétBbd6f ALY, vlieréih saidi optipdl dTbet!@iffulds said light when placed
rodrug product thereof, wherein said light is
over Tgﬁ@dim%ltlﬁb‘ye ar thegdposyes-ce; and wherein said

150, S BT S el okt e compriins
plurafyaifesidrpticilflbeg agent or said prodrug. product;

8. The method of any of the preceding claims, wherein said photosensitizing agent
is selected from the group consisting of: indocyanine green; methylene blue; toluidine blue;
delta-aminolevulinic acid; protoporphyrin; bacteriochlorins; phthalocyanines; porphyrins;
texaphyrins; merocyanines; psoralens; pyropheophorbides; chlorins; purpurins; and any other

agent that absorbs light in a range of 500 nm - 1100 nm.
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and wherein said PDT drug is cleared fromthe skin and
subcut aneous tissues of the subject prior to said
WO peoati3®r: on. 2. The nethod of claim, wherei "PCGHUS2004/034042
light source is selected fromthe group consisting of
orge or Ehephethed of olaid 8, Winseih sald @Ue®sersitiitlg £hE fsiatfono-, di- or
di.odes; electrolum nescent |ight sources; 1ncandescent
polyamigds,ammedicabexylicacid derivabiye of # cynlisos ape-cyelighetraparades:

or@gani ¢ ' , -] ic li.ght .

Saer oo of e RIS T2 teid PR IR oiRileamgpt is mono-L-
asparydcllotingbi{NBed)r ce i s external to the skin layer and

tgﬁ Iigﬁ{e be@gg directed .t hrqough the skin to the

adilpos & e clyipel, ahiesee yaid avavglengthds femrabgubi00 nm to about
1100 8kai m 2, wherein said | aser diode is coupled to an

optical fiber, and wherein said optical fiber directs

sdizd | ihetmdtivod dfclzici posdain $5wehedtin kdid vastelRAgHti€ greater than about
700 The nmethod of claim2, wherein said |light emtting

"Mtode is a light enmitting diode strip, and wherein

sgid i 14 &4 [ t1hi RS :

CRe s oo rATid 459 o <P 2 0% RbSReRERE FALL B3 sihfle photon
absorpigirpmoge by the@homisensititipageof. cl ai m 4, wherein said

opt,i cal..fiber diffuse aid light.when placed.over the . .
oo e Rt o AR, 28Fie  cBRbleR. CoPpTISHES Sp tosensitizing
agent 4 drifughteddto Gh AtPoSo-i VN6 ERcT¥i SR d WIEEH 108 WS 1 the aBipdBY tissue or

conprising a plurality of said optical fiber. 8. The
to thegdingsptedf any of the preceding clains, wherein said

phqt 0s ' el ected fromthe group,. = ..

DHSLZ ARt BAEDLS e S84 PR o B eyt
cell rdceptot; dir beheb hdipocydetdlrd amtitadedoulponkst. aci d;

pr.ot opar phyrin; bacteriochlorins; phthal ocyanines;

pdPphy rlihg giethodofiolam Is whersimsajd Antiass is lirapreteisriipase.

pyKoph | ja M O0RAS: . Qb I NS; r .

A" 9B i BB B A picas o

locallg99. The nethod of claim8, wherein said
phgt osepnsi ti zin ent._ is a.nonp-, di-.or polyanmde . . )
a nodi%’glsmgiﬂfll ‘%c,c i 1> Aepeiiad eoraplex isdpapylated for administration
orallygelagifc%}siy,llihgmte%%ﬁgpw 5P dp%&tar?éaﬁs PRidognRE MY Of

erei n ‘sal hot osensitizing agent is
mbPo- Ldbparethdd aflelaomi 17, ebeeiiPe6)l. adfinistfitenie fdllbavedfby a method to

| ai m wher ei ai d. wavel ength .i s. from gbout 500 nm
atiow oot R CAs 1 ki RGN s otieianits agiPocs 4w,
Wher ei Th aicthodfRl AN, KhiefeidsBa1i Skt Sbﬁmﬁe i@fﬁ@éﬁed?i%flﬁﬁ'}]o the skin

. The net hod of any of claims 1-12, erein said |ight
layer ¢fdBepabjeqtn a singl e photon
21.  The method of any of claims 1-20, wherein the reduction of the adipose tissue or

the adipocytes occurs by apoptosis of the adipocytes.

22.  An apparatus for transcutaneous photodynamic therapy of adipose tissue or
adipocytes in a mammalian subject comprising a light source that is external to the subject and is
selected from the group consisting of one or a plurality of: laser diodes; light emitting diodes;
electroluminescent light sources; incandescent light sources; cold cathode fluorescent light
sources; organic polymer light sources; or inorganic light sources.

23.  The apparatus of claim 22, wherein said light source is at least one laser diode

coupled to an optical fiber which directs said light to the adipose tissue or the adipocytes.

20



absorption node by the photosensitizing agent. 14. The
nmet hod of claim8, wherein a conplex, conprising said
wWQ@b@so3Bnsi ti zing agent is conjugated to an  PCT/US2004/034042
adi pose-tissue specific ligand which |ocalizes in the
adispos errfelaaﬁéf@mg bof &@mtl b@ oaemaﬁ@ Qyt\faﬁereﬂi%ald-rd}@deni@tah%ﬂt ehitting
claim 14 erein said |ligand is an: adipocyte
diodeaatmp,ged whertipess tightcatittingddéedstsoip mey bclphaeed avkrgbe skie to contour
el | surface conponent. 16. The nmethod of claim
thea@ng&ﬁgptpﬁ ggﬁﬁdantigen is |lipoprotein |ipase. 17.
The nmethod of claim 14, wherein said conplex is
adm ni stered systemcally or locally. 18. The nethod
of claim 17, wherein said conplex is fornulated for
adm nistration orally, topically, intravenously or by
any percutaneous route of injection. 19. The nethod of
claim17, wherein local admnistration is followed by
a method to allow the conplex to perneate the skin and
into the subcutaneous adi pose tissue. 20. The nethod
of claim8, wherein said |ight source is inserted
internal to the skin layer of the subject. 21. The
nmet hod of any of clainms 1-20, wherein the reduction of
t he adi pose tissue or the adi pocytes occurs by
apoptosis of the adi pocytes. 22. An apparatus for
t ranscut aneous photodynam c t herapy of adi pose tissue
or adi pocytes in a manmal i an subject conprising a
light source that is external to the subject and is
sel ected fromthe group consisting of one or a
plurality of: laser diodes; light emtting diodes;
el ectrol um nescent |ight sources; incandescent |ight
sources; cold cathode fluorescent |ight sources;
organi c polyner |ight sources; or inorganic |ight
sources. 23. The apparatus of claim 22, wherein said
light source is at | east one |aser diode coupled to an
optical fiber which directs said Iight to the adi pose
ti ssue or the adi pocytes. 2024. The apparatus of claim
22 or claim?23, wherein said diode is a light emtting
di ode strip, and wherein said light emtting diode
strip may be placed over the skin to contour the
adi pose tissue to be treated. 21
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