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TREATMENT OF BARRETT' S ESOPHAGUS USI NG PHOTODYNAM C
THERAPY CROSS REFERENCE TO RELATED PATENT APPLI CATI ON

WO 0@3M0352THi s application clainms priority from ROT/AUSI7/020817
St ates Provisional Application No 60/879,474, filed 09
January 2007. STATEMENT REGARDI NG FEDERALLY SPONSCORED
RESEARCH [ 0002] This invention was nmade wi th funding
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acid re ile Barrett's esophagus is

No ﬁQﬁ‘?%ﬂ%Ieﬁled}éﬂéW*ardl@@bse associ ated acid reflux has
beconme well known by advertisenment of pills for its
treatnment. Unfortunately, while such pills can in fact
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for. .deve].o of cancer of the esophagus that
may%avaémai"l 'i’%?? ng"gﬁa ¥8 be life threateni ng. Renoval

of Barrett's esophagus has not been readily
acconpl i shed. Experinental roaches i ncl ude
endoscopi ¢ abl &ACJEGB?W%D}O b IFVENHION ang

[0063)dOSCORhaRett’s esophagus is characterized by development of abnormal tissue,

usually as a protective response to erosion of the esophagus by acid reflux. While Barrett’s
esophagus is not a well known disease, associated acid reflux has become well known by
advertisement of pills for its treatment. Unfortunately, while such pills can in fact help
prevent acid reflux, they do little or nothing to treat already developed Barrett’s esophagus.
While Barrett’s esophagus itself may or may not be uncomfortable or painful, its presence is

a risk factor for development of cancer of the esophagus that is debilitating and can be life
threatening.  Removal of Barrett’s esophagus has not been readily accomplished.
Experimental approaches include endoscopic ablation by RF energy or heat, and endoscopic
mucosal removal, all usually limited to small segemeents of Barrett’s esophag'us.

[0004] For the last several years' porphyrin-based compdunds have been used for the
treatment of cancer 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 reason 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 skin phototoxicity, normal tissue damage, insufficient depth
of penetration and a high percentage of esophageal strictures. The precise mechanism(s) of
PDT are unknown; however, in vivo animal data suggests that both direct cell killing and loss

of tumor vascular function play a significant role. A new and well tested tetrapyrrolic
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mucosal renoval, all usually limted to smal
segeneents of Barrett's esophagus. [0004] For the | ast

W@ ews/si21year s por phyrin-based conpounds have PEBNS208®020817
for the treatnent of cancer by photodynam c therapy
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injur¥oGtirrounding normal tissue, especially the formation of esophageal strictures.

[0009] A review of published literature (Overholt et al., Gastrointestinal Endoscopy,
volume 49:1-7, 1999; volume 62:488-498, 2005) and non-published sources, not necessarily
prior art to the present invention, indicate that the use of porfimer sodium at its optimized dose
level of 2 mg/kg and activation at its preferential light absorption wavelength of 630 nm, and
light exposure of 100 to 250 J/cm resulted in replacement of 75-80% of Barrett’s mucosa with
normal egophageal mucosa in all patients treated (100 patients). Complete ablation of Barrett’s
mucosa was observed in 43% of patients. Of these, 8% percent achieved complete ablation of
Barrett’s mucosa with PDT treatment only, while 35% required thermal ablation to destroy
small residual islands of abnormal mucosa. Unfortunately, esophageal strictures occurred in
34% of all patients treated.

[0010] The use of HPPH for treatment of obstructive esophageal cancer has been

described. (Optical Methods for tumor Treatment and Detection: Mechanisms and Techniques
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it 1s concentrated. [0006] Tetrapyrollic
phot osensitizers, such as the photosensitizer porfiner
waeesss2150l d under the trademark PHOTOFRI N(t npCT/E@82007/020817
HPPH, concentrate well in nbst tunor tissue. [0007]
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t her apy usi ng DESCRIETIONPRT N to be a
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and activation at its preferential |ight absorption
wavel ength of 630 nm and Iight exposure of 100 to 250
Jiem rdssulcae :}a epI acenent of 75-80% of Barrett's
mucosa Wth nér eépphageal mucosa in all patients

treated pati ea{ s).” Conpl ete ablation of Barrett's
MICO B patients. O these, 8%
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CH,
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and includes the salts and alkyl esters thereof and may be prepared as set forth in U.S. Patents
5,198,460 and 5,314,905 reissued as RE39094 and RE38994 respectively, all of which are
incorporated herein by reference.
[0013] The method of the invention includes the steps of: -

injecting HPPH -in a physiologically compatible medium into a patient having
Barrett’s esophagus tissue 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 Barrett’s esophagus tissue, and

exposing the Barrett’s esophagus tissue to light at a wavelength of about 670 + 5 nm

at an energy of from 75 to 200 Joules/cm, preferably 75 to 200 Joules/cm.
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Barrett's nucosa with PDT treatnment only, while 35%
requi red thermal ablation to destroy small residual
w0 gdoatnsR1df abnormal nucosa. Unfortunately, esPEivagm®ar/ 020817
strictures occurred in 34%of all patients treated.
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esters thereof and nay be prepared as set fort

treatment ampdoshng imglicatthaalere was m Btearepse. r ei ssued as
RE39094 and RE38994 respectively, all of which are
i ncorporated herein by reference.

PHOTOFRIN HPPH
100 patients 30 patients
Treatment Response
PDT ONLY 8% CR PDT ONLY 4% CR
(compilation of 1-3 (only 1 PDT
PDT treatments) treatment)
PDT + NdYAG 35% CR PDT ONLY 47% (>90 to <100%
‘(compilation of 1-3 (only 1 PDT ablation)
PDT treatments -+ treatment; does not
thermal ablation) include NdYAG
thermal ablation)
Complications
ESOPHAGEAL 34% ESOPHAGEAL 12%
STRICTURE STRICTURE
(compilation of 1-3 (only 1 PDT
PDT treatments) treatment)
SUNBURN 25-30% SUNBURN <7%




[0013] The nethod of the invention includes the steps

of: injecting HPPH in a physiologically conpatible
wore@s08521ht 0 a patient having Barrett's esophaPtiEUS2007/020817

tissue to provide a dose level of 3 through 5 ng/nR2 of
[0017()dy sulrf eice arthaabqye eit dﬁrdhdryhaﬁ HRPbisgls e#fect'g//enﬁ nodre effective

thar) BEOTHHRIBOP i s &Ring BalaPs cisPhacds kTR “dgs€ St iin g singte

treatnight WRERHIFAH 3 JSed ﬁsectdm;ﬁreesmnhﬁmsetslvaﬂwcommht@x pPOSinglg and

the Barrett's e | ssue t
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abldtion 20ith HPPHES/Eveh i@ REAR! YsinkS HPPHZEM be expected w1th repeated
Joul es/ cm DETAI LED DESCRI PTI OF THE INVEM% f

treafmpgng and/gthegmak ablatippH i s pref erably acconpl i shed
intravenously usually over a tine period of 0.75 to 3
hours in a physiologically conpatible nedium The tine
period is functionally dependent upon rate of infusion
and dose | evel desired. The concentration is
preferably 0.5 through 1.5 ng/m in nmedium and the
mediumis preferably 0.1% pol ysorbate 80, 2% et hyl
al cohol and 5% gl ucose in normal saline. [0015]
Exposure is acconplished using a fiber optic carrying
| aser light emtted by a |aser. The | aser nay be any
suitable laser emtting light at the wavel ength and
energy desired, e.g. a dye or diode | aser. Exposure
may be adjusted by length of tine of exposure and/or
adj ustnent of light intensity. [0016] Using the above
paraneters, a phase I/11 trial using HPPH and a phase
Il trial using PHOTOFRIN(tm , the latter approved by
the United States Food and Drug




10

15

Adm ni stration, the followng results for response of
Barrett's esophagus were obtained. "CR' as used in
wo biog/ogamt ext nmeans that no Barrett's esophaguBCT/USBNB020817
remai ned after treatnent and does not indicate that
Wh%théﬁbim@sis'no | ater relapse.[0017] In view of the
above, is clear that HPPH is as effective or rmre

effe t I N(t in treatin arr.e
L esdbith h§§ iy WRh TR blhndels SRR CRESEL >
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t hevaifilg foPh ateQRrivd bihzzHBFHﬂgh By BBub ed p&mitl REfBchal UBioREion of
HPPH can be expected with repeated treatmnment and/or

the HRBH igfp Bageths prorhagyatissne afl ained is: 1. A nethod for
tr QRbAERthOBafRar$ @obha%u?ﬁé%@@%gl@t EtOJWE\}e‘FénQ& Jf Qﬁoxﬁ%‘?@i 5 nm
of: injecting HPPH i n"a physi ol ogi caIIy conpati b

at awmrmﬂfmal@up‘é’iﬁoelh@utﬁﬁ&lm'@SBar rett's esophagus
tissue to provide a dose |level of 3 through 5 ng/nR of
body surface area, waiting for a tine period of 24

2. t hiThagteti®d ofiolains | twd)elpellerddse jevel o HERHiig3.0 ab O mnbn of
the HPPH into Barrett's esophagus tissue, and exposing
the Barrett's esophagus tissue to light at a

3. wavidk etegiod ob€lamb O uheré TiE enbrgiiis fadm aboue ML togibottf 150 outes.
about 75 to about 200 Joules. 2. The nethod of claiml
where the dose level of HPPHis 3.0 to 4.0 ng/nR. 3.

4. Therhegielod oPElah aivkere th\ediénd te BTRMIboLE24 tb QB3R BO Hburs.

75 to about 150 Joul es. 4. e nethod of claimilwhere
the waiting tine is fromabout 24 to about 60 hours.



