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TREATMENT OF ESOPHAGEAL HI GH GRADE DYSPLASI A USI NG
PHOTODYNAM C THERAPY CROSS REFERENCE TO RELATED
WE200BMERPPLI CATI ON [ 0001] Thi s application cl aP@BUS2007/020816
priority fromUnited States Provisional Application No
60/ 879, 435, filed 09 January 2007. STATEMENT REGARDI NG
FEDERALLY SPONSORED RESEARCH [ 0002] This invention was
made with funding fromthe National Institute of
He aTREAGMBPNT O BSOPHAGEAL RAGH G ROATH BYSPLASTA OSING

55792). The Uni t eIGTODANAMYE THERAPYRY have certain
rights in this invention. BACKGROUND OF THE | NVENTI ON
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and associ ated hi gh grade dyspl asia have a >50%
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mayHis¢ e Mghiih tiibmvespphagus. " High grade dyspl asi "
is a disease characterized by significant changes in

cel l ul ar norphol ogy that often occur prior to

devel opnent of piAgMAGRVONIFOFIHE IRVRANTION the |ast
severaIH¥ears por phyrin-based conpounds have been used

[0063dr t heHighesradeedysplasia, o8en aisoriatedwith Baimstt’pesoplagysn dngansidered
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tetrapyrrolic sys
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and SRR U Gofn gt daduts b E502 kg 5% APgiPEP e seantpece
canmrr@m@mmg\ aygrespenreadrfeacsucl as highanstdger\yaEs@hyge@If cancer is a
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and sometimes complete obstruction of the esophagus. “High grade dysplasia” is a disease
characterized by significant changes in cellular morphology that often occur prior to
development of invasive cancer.

[0004] For the last several years porphyrin-based compounds have been used for the
treatment of certain cancers by photodynamic therapy (PDT). The concentration of certain
porphyrins and related tetrapyrrolic systems is higher in malignant tumors than in most normal
tissues and that has been one of the main reasons for using these molecules as photosensitizers.
Some tetrapyrrole-based compounds have been effective in a wide variety of malignancies,
including skin, lung, bladder, head and neck and esophagus. There have, however been
associated problems with their use including prolonged skin phototoxicity, normal tissue
damage, especialvly a high percentage of esophageal strictures, and insufficient depth of
penetration. The precise mechanism(s) of PDT are unknown; howéver, the in vivo animal data

suggest that both direct cell killing and loss of tumor vascular function play a significant role.
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associ ated problenms with their use including prol onged
skin phototoxicity, normal tissue damage, especially a
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i nsufficient depth of penetration. The precise
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a treatnent concentration of 2ng/ kg can cause serious

and 3{yp Heymient Qo) pletgesuss fatrcqfabaut Sﬁmemtamkle thige tzgatragqt complete cure
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surrgindinge nepial ¢issug30Npmmal tissue damage for PHOTOFRIN™ , as measured by

percent of strictures at only a single treatment is about 12% and using other reported data
concerning PHOTOFRIN™ treatment, is greater than 20 percent based upon toxicity as
determined by the presence of erythema, edema and necrosis.

[0010] The use of HPPH for treatment of obstructive esophageal cancer has been
described. (Optical Methods for tumor Treatment and Detection: Mechanisms and Techniques
in Photodynamic Therapy IX, Thomas Dougherty, Editor, Proceedings of SPIE Vol. 3909
(2000)). This document describes effects upon esophageal cancer at large doses of HPPH for

treatment, i.e. 6 mg/m2 or more.
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treatnment conplete cure rate of about 32 percent and a
wo awsseat nent conpl ete cure rate of about 58 PET/TSI7/020816

and a three treatnent conplete cure rate of about 77
percent. Unf oBRIBREDHSERIPHEON QBTRENNVENSIONsul ts in

ORI GEL SOTESG, EEBIEAR RLELR
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and Detection: Mechani sSnms and Techni ques in
follppipg upeleni ¢ Therapy | X, Thonas Dougherty, Editor,
Proceedi ngs of SPIE Vol. 3909 (2000)). This docurrent
descri bes effects upon esophageal cancer at |arge
doses Of.HRRH, for treatnent, i.e. 6 ng/n2 or
nor 8. BRI EF DES RERTT ON OF THE I NVENTI ON [ 0011] In
fanc he i nvention, we have di scovered that
PPH\ 8 £ fe gfatitest hi gh grade dyspl asi a at
significantly | awer doses upon exposure of such tissue
Qreferential absorption wavel ength of
5 r@')\ atculose of from3 to 5 ng/n2 (0.5 to
ody surface area, and is nore
ef feckive agatrast high grade dysplasia with fewer side
ef f ecttepolshan PHOTOFRIN(tn). [0012] HPPH, i.e.
3- (1 -hexyl oxy) ethyl-derivative of pyropheophorbide-a,

and hl%ﬁld%bﬁle sé:l{s aAYLIRY efsféFﬂHér@of aﬁd ﬁﬁ? bl Bx‘ébé}g@% stehﬁrtﬁ al USS Patents
esters’ thereof and prep are as set

5 19‘8&60@41 3U %95 pigsusA s RE39098 a% 39?5984 espectivepsllradiwhiohare
mco"?% rgg@ﬁggﬁ bgrgﬁ-eﬂlﬁ%SQM respectively, all of which are

orate erein by reference. [0013] The net hod of
[0013)e | nv@hd: method nf:mcjdwsnttohencﬂ;lt@ptheetfeps cbfnj ecting HPPH in

a ph mﬁ Hgﬁ’k—lclal lp%ysx&cr;?l lllyt%lot%pa ¢ Medilm 1r(1-‘{0 a pg 1en¥ ﬁarving high

hav PRt
grade esophageal dysplasia to provide a dose level of 3 through 5 mg/m? of body surface

area, preferably 3 through 4 mg/m? of body surface area.

waiting for a time period of 24 through 60 hours to permit preferential absorption of
the HPPH into the high grade dyplasia tissue, and

exposing the esophageal high grade dysplasia tissue to light at a wavelength of about
670 £ 5 nm at an energy of from about 75 to about 200 Joules/cm, preferably 75 to about 150

Joules/cm.

DETAILED DESCRIPTION OF THE INVENTION
[0014] Injection of the HHPH is preferably accomplished intravenously usually over
a time period of 0.75 to 3 hours in a physiologically compatible medium. The time period is

functionally dependent upon rate of infusion and dose level desired The concentration is
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gr ade esophageal dysplasia to provide a dose |evel of
3 through 5 ng/ n2 of body surface area, preferably 3
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desitdd0d 4] a bpd SCdib®Magt. ERSoshidRhhy B &jBe@r3bipth of time of exposure
acconpl i shed intravenously usually over a tinme perio
andjef agjuspgent of Hghidatensity.n a physi ol ogi cal |y conpati bl e
di um [ ' i Cibph : :
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i . . v, 0 1% '
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carrying laser light emtted by a |laser. The |aser may
be any suitable laser emtting |light at the wavel ength

and energy desired, e.qg. e or diode |aser.
Exposure may be a%eﬁféof‘ged‘o‘ﬁiﬁlh‘(ré%ﬁ?ﬁmﬁ?t time of exposure

and/ or adjustnment of light intensity. [0016] Using the
above pBHYTOH&IN™ 3 phase 1/11 HFEH] using HPPH and a
phase Il trial using PHOTOFRI N(t , the latter

appr a¥&Lhy the United States FO¥ICBnd Drug

Adm ni stration, the following results for response of
hi gh grade dyspfiestiTeaimentNotahiliseug, Daniagh CR bei ng
defined as conpl ete abl ati on of high grade dyspl asi a.
Respt2¥setridfutesr First Tr eat BféstricRISTOFRGN(t M) HPPH 32%
CR 49% CR First Treatnment Normal Tissue Damage 12%
strictures 3% strictures

Response After Second Treatment

58% cure rate (observed) not available
54% expected cure rate (based upon 74% expected cure rate (based upon
32% of remaining uncured 68%) 49% of remaining uncured 51%)

Response After Third Treatment
77% cure rate (observed) not available

71% expected cure rate (based upon 87% expected cure rate (based upon
32% of remaining uncured 42%) 49% of remaining uncured 26%)



10

15

20

Response After Second Treatnment 58%cure rate

(observed) not avail abl e 54% expected cure rate (based
WQIp@R/03%% expect ed cure rate (based upon 32% OPCT/US2007/020816

remai ni ng uncured 68% 49% of remai ni ng uncured 51%
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%% patient having high grade esophageal dysplasia
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67014 Jyirh abdn e;newa\oéfremgzbhutdﬁ t@idmutz(mﬂeuleﬂcmm at an energy
of from about 75 to about 200 Joules/cm 2. The nethod
of claim1l where the dose |level of HPPH is 3-4 ng/nt.

2. 3. Thaeeteidhédaif 1 ehaicnheldosh v of HEPHAESGynd/m°.f r om
about 75 to about 150 Joules. 4. The nmethod of claiml
where the waiting tinme is fromabout 24 to about 60

3. houmhg mefhod Dhelaiiet Beke @e dabialy M flortasdue 7% feabbiRAS0 sules.
injected at a concentration of fromabout 0.5 through
about 1.5 ng/m in physiol ogl cally conpati bl e nedi um

a. 6. ThRGcRURPH R | Ghee MW Find RfGH éb%mtmsaf)&& 66 Réurs.

injection is fromabout 0.75 to about ours.

SUI‘tJFl

5. The method of claim 1 where the HPPH is injected at a concentration of from about

0.5 through about 1.5 mg/ml in physiologically compatible medium.

6. The method of claim 5 where infusion time for the injection is from about 0.75 to

about 3 hours.



