Enema preparations and their use This invention relates to inproved nethods
of photodynam c treatnent and di agnosis of cancer and non-cancerous

condi ti onsQ 2arudb7e419parti cul ar to i nproved enerma prepar aPCOEP20600/00928% i N
such net hods, said enema preparationsiconprising a photosensitiser which is
5-ami nolevulinic acid (5-ALA) or a precursor or derivative thereof, e.g. a
5-ALA ester. The nethods and preparations herein described are particularly
suitable for use in photodynam c methods of treating and/or diagnosing

cancer and non-cancer ous condﬂl' j ALh6 g%&) gg or rectum

Phot odynam c t herapy (PDT) is—a\é—%pygmrp)eﬁmsque t hat has been used
in the treatnent of various cancers as well as other diseases. PDT invol ves
the adm ni stration_of, photosensitizing a&ents fo exposure
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aminolevulinic acid (5-ALA) and certain derivatives thereof, e.g. 5-ALA esters.
Currently three pharmaceutical products comprising 5-ALA or an ester
thereof are in clinical use for PDT and photodynamic diagnosis (PDD). These are
Metvix® (Galderma, Switzerland), Hexvix® developed by Photocure ASA (Oslo,
20 Norway) and Levulan Kerastick® developed by DUSA Pharmaceuticals (Canada).
Metvix® is a dermal product for treatment of actinic keratosis and basal cell
carcinoma which comprises methyl ALA ester in an emulsion (cream). Hexvix® is
an aqueous solution which comprises hexyl ALA ester for instillation into the urine
bladder for diagnosis of bladder cancer. Levulan Kerastick® is a 2-compartment
25 formulation that is used to prepare a solution of 5-ALA immediately before
application. This product can be used for the treatment of skin diseases.
An area of the body which is difficult to treat using conventional PDT or
PDD methods is the lower part of the gastrointestinal tract, in particular the colon
and rectum which may be associated with a number of serious and life-threatening
30 diseases like colitis, colorectal cancer, Crohn's disease, irritable bowel disease and
various local infections. Potentially the most serious of these is colorectal cancer.

Current diagnostic methods for colorectal cancer include monitoring of clinical



various local infections. Potentially the nost serious of these is

col orectal cancer. Current diagnostic nethods for col orectal cancer include
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1.6 and 0.8 mmol per litre, respectivel’y. The authors show that the use of
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or derivatives thereof in the lower part of the gastrointestinal system. In order for

oral formulations to develop the desired clinical effects, it therefore becomes

necessary for the amount of active ingredients to be increased. However, this can
20 cause adverse reactions.

B. Mayinger et al. in Endoscopy 40: 106-109, 2008 describe a clinical study
on detection of pre-malignant conditions in the colon by photodynamic diagnosis
using enemas comprising 5-aminolevulinic acid hexyl ester and fluorescence
endoscopy as a means of detection. The enemas used in the study comprise 200 mg

25 S5-aminolevulinic acid hexyl ester (HAL) dissolved in 500 ml or 1000 ml sterile
phosphate buffered saline. The final concentration of 5-aminolevulinic acid hexyl
ester in these formulations is 1.6 and 0.8 mmol per litre, respectively. The authors
show that the use of PDD detects 28% more polyps than when using white light
endoscopic imaging. The best results were achieved with 500 ml of 1.6 mmol per

30 litre 5-ALA hexyl ester which was instilled over 30 minutes and was retained for 60

minutes. The overall time prior to fluorescence detection was thus 90 minutes. A



endoscopi ¢ i magi ng. The best results were achieved with 500 m of 1.6 mmol
per litre 5-ALA hexyl ester which was instilled over 30 m nutes and was

ret ai ned woros@7eda1aut es. The overall time prior to fl uoPE€TEPA@E/OMRYRCEI ON
was thus 90 m nutes. Abl ocking ballood had to be used to prevent |eakage of
the enema during said 60 mnutes retention tine. E. Endlicher et al. in
Gastrointestinal Endoscopy 60(3): 449-454, 2004 have used a 5-ALA hexyl
ester enema for the photodynam c detection of rectal adenona or rectal
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phot odynam ¢ pifigleP ¥avkeMisfabloreRRAEIEy. Or non-cancerous conditions, e.g. non
cancerous lesions in the colon or rectum Wat is apparent fromthe studies
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expenses, such a procedure - despite resulting In an 1 nproved di agnosis -
wi || hardly Rihbowsceptance. Private practices often do not have enough

or physt of an at t eRESPEOHEHETAPTERY NP TeRG T RUEE BN aMan HERbu  on.
Mor eovers t heuRattlyeRd pldasstontthe Rfarket for photodynamic diagnosis (PDD) or
photodynamic therapy (PDT) of cancer or non-cancerous conditions, €.g. non-
cancerous lesions in the colon or rectum. What is apparent from the studies carried
out by Mayinger and Endlicher is that there is scope for improvement with regard to
the enema procedure, i.e. instillation and incubation. For patients the length of the
20 procedure is unpleasant with many patients experiencing leakage and difficulties in
retaining the enema. For hospitals, which nowadays are required to economise and
which in return are streamlining their procedures to achieve a high patient
throughput, the enema procedure poses a challenge and, if reimbursement does not
match expenses, such a procedure — despite resulting in an improved diagnosis - will
25 hardly find acceptance. Private practices often do not have enough health personnel
to carry out such procedures, which require that a nurse or physician attends to the
patient during installation and incubation. Moreover, the patient needs to be
monitored and turned to the side and back to ensure that the whole colon is covered
by the enema.
30 A medical need thus remains for methods for earlier diagnosis of conditions
in the lower gastrointestinal tract, e.g. the colon and rectum, especially for the

diagnosis of colorectal cancer. In particular, a need exists for improved methods for



nmoni tored and turned to the side and back to ensure that the whole colon is
covered by the enema. A nedical need thus remains for nethods for earlier

di agnosi swof200aregdivi ons in the | ower gastrointestinal tPaEEP2®IGII2ZOhe col on
and rectum especially for the diagnosis of colorectal cancer. In
particular, a need exists for inproved nethods forthe diagnosis of

col orectal cancer and ot her non-cancer related conditions in the colon or
rectum We have now devel oped i nproved net hods of photodynanm c therapy and
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or a precursor or-derivative thereof I1s admnistered in the formof an
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met hods which require less time to performconpared to the nethods
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from one aspeghvenkigndl byAPrégaratidie and hevd e Furétivr adeiRageteRarsabstamtiati ch
conprises a photosensitiser which is 5-ALA or a precursor or derivative
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i nvention provides an enenma preparation which conprises a photosensitiser

whi ch i s 5- Apfocedurg. precur sor or derivative thereof, e.g.
Viewed from one aspect the invention thus provides an enema preparation
15 which comprises a photosensitiser which is 5-ALA or a precursor or derivative
thereof, e.g. an ALA ester, and at least one pharmaceutically acceptable carrier or
excipient and which further comprises one or more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
20 ¢) one or more penetration enhancers; and
d) one or more chelating agents;
for use in the photodynamic treatment or diagnosis of cancer or a non-cancerous
condition in the lower part of the gastrointestinal tract.
In a further aspect the invention provides an enema preparation which
25 comprises a photosensitiser which is 5-ALA or a precursor or derivative thereof, e.g.
an ALA ester, and at least one pharmaceutically acceptable carrier or excipient and
which further comprises one or more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
30 ¢) one or more penetration enhancers; and

d) one or more chelating agents;



an ALA ester, and at | east one pharmaceutically acceptable carrier or
exci pi ent and which further conprises one or nore of the follow ng: a) one
or nore WeOcorya7g4ienhanci ng agents; b) one or nore nucoadmEP2ae/oeent s or
one or nore nucolytic agents; c) one &r nore penetration enhancers; and d)
one or nore chelating agents;for use in the photodynam c therapy (PDT) of
cancer in the lower part of the gastrointestinal tract, especially
colorectal cancer. In a yet further aspect the invention provides an enema
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phot odynam ¢ therapy (PDT) of a non-cancerous condition, preferably such a

condi ti dn whiaoALiA ester, apd et least ioge pharmacentically hessptablsagarrigsfor ekeipient and
gastroi ntesti nal tem In a still furthe spect the invention provides
an enena pr eﬁ&l"%ﬁﬁ%‘i’emr%wsfﬁﬂﬁ??rsrélgrea(’ftﬁﬁ%foclg’gﬁ%’ti ser which is 5-ALA or a
pr ecursor or derivatjl)ve,ngt@eﬁﬁ@éyisg,gyeﬂnaﬂ,&@g@hgg, and at | east one
pharmaceutically acceptable carrier or exciplient and which further

conpri ses one or nork) eherREBEHMusHRdhgsive pgetorsme s morg mycebtic pgeMsanci ng
agents; b) one or rmg)e o%%?ﬁm%ﬁgﬁén‘é?raﬁ‘%@rgﬁg?&soﬂﬁ or nore nucol ytic agents;
n 3,

C) one or nore penetration enhancers; a one or nore chel ating agents;
for usel0 n the phot odymagioe nibradgndsing {gehls) of a non-cancerous condition in
the |l ower part of the gastrointestinal_system |n another sg)ect thg
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i nvention pr 491 wpedn s g}ﬁigngpg:ﬁ $13PY non-cancerous condition, prefera

such a condition which is not pre-malignant, in the lower part of the gastrointestinal
system.
In a still further aspect the invention provides an enema preparation which
15 comprises a photosensitiser which is 5-ALA or a precursor or derivative thereof, e.g.
an ALA ester, and at least one pharmaceutically acceptable carrier or excipient and
which further comprises one or more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
20 ¢) one or more penetration enhancers; and
d) one or more chelating agents;
for use in the photodynamic diagnosis (PDD) of a non-cancerous condition in the
lower part of the gastrointestinal system.
In another aspect the invention provides an enema preparation which
25 comprises a photosensitiser which is 5S-ALA or a precursor or derivative thereof, e.g.
an ALA ester, and at least one pharmaceutically acceptable carrier or excipient and
which further comprises one or more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
30 c) one or more penetration enhancers; and

d) one or more chelating agents;



conprises a photosensitiser which is 5-ALA or a precursor or derivative
thereof, e.g. an ALA ester, and at | east one pharmaceutically acceptable
carrier ovoeruvgReant and which further conprises one or PEHEP2@P/009203
following: a) one or nore viscosity efihanci ng agents; b) one or nore
nmucoadhesi ve agents or one or nore nucolytic agents; c) one or nore
penetration enhancers; and d) one or nore chel ating agents;for use in the
phot odynam ¢ di agnosis (PDD) of a cancerous condition in the |ower part of
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al so be perforned during surgery ih which the enema preparation is given to
the patient paitafthogastrogtesyinadrsystsor: gery i s then perforned under bl ue
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preparations herein described in nmethods of surgery forns a further aspect
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using any of th&rebyreiddids Mereaelkcdaskstdiof ofthe discab@l dreayeck. AyumolDgeet hod,
e.g. to determ ne the extent to which PDT has been effective and/or to

detect any r&fsheenemauepasationsdiereimdescribed inanethodsofsyrgesy fasms prprther  or med
inrelation t r non-cancerous condition using any of the
nmet hods hereiaglp égwﬁg‘é‘géﬁﬁgf; be followed by a PDT nethod, e.g. to treat
cancer ol or non- CEraheérapauticaindididgnostiovhethbddizereinldeseribed mexgyt deb yude®ih | n a

further aspect the invention thus provi des_an enenma aration, which
conprises a ﬁhfbf & qombined herapy Eorse-x,ﬁmlwcauﬁ?@é@b?p CHrmEEin vat i ve

thereof, e.g.re@fokte’s EficElous B RoMEanc8Rel cORBLANASNRESHf tha thaR HeRiAb! e
carrier or excipient and which further conprises one or nore of the

fol | owi ng: a)deswibed maydrecfollpwed by P P eethsidn g gatpedetermiing) the gsteot torwlrich
mucoadhesi ve ﬁgleﬂetlssbe%L eflective andror fo g}ajt%gtl a\{ltyirg-ogaxer'r’]etn%:é of the condition. Also, a
15 course of PDD performed in relation to a cancerous or non-cancerous condition
using any of the methods herein described may be followed by a PDT method, e.g.
to treat cancerous or non-cancerous conditions which have been detected by PDD.
In a further aspect the invention thus provides an enema preparation which
comprises a photosensitiser which is 5-ALA or a precursor or derivative thereof, e.g.
20 an ALA ester, and at least one pharmaceutically acceptable carrier or excipient and
which further comprises one or more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
c) one or more penetration enhancers; and
25 d) one or more chelating agents;
for use in a method which comprises the steps of:
(i) conducting photodynamic treatment of cancer or a non-cancerous condition in the
lower part of the gastrointestinal system, e.g. the colon or rectum, of a patient; and
(ii) conducting photodynamic diagnosis on said patient.
30 At least one of steps (i) and (ii) is performed following administration to said
patient of an enema preparation according to the invention. Preferably, steps (1) and

(i) will both be performed following administration of such an enema preparation.



c) one or nore penetration enhancers; and d) one or nore chel ating agents;
for use in a nmethod which conprises the steps of: (i) conducting

phot odynanbeotweatieent of cancer or a non-cancerous congctrieprodonodbe | ower
part of the gastrointestinal system e.g. the colon or rectum of a
patient; and (ii) conducting photodynam c di agnosis on said patient. At

| east one of steps (i) and (ii) is perfornmed follow ng adm nistration to
said patient of an enema preparation according to the invention.
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or nore viscosity enhanci agents; b) one or no mucoadhesi ve agents or
one or ndre nucol yti a) amenirsmore visoostyomhamoieg agenés, r at i on enhancers; and d)

one or nore chel ating agents; for use in a nethod which co ises the steps

of: (1) conducting pHbtSHIEATE THOAFSSIE EFte o s O gPors TRERLE S AEER Sus

condition in the | owgy gldr n¥re pBfeth@idh efhdhce3ladirl system e.g. the colon

or rectum of a patient; and (il{”conducti ng phot odynanic treatment on said
§

patient. At |east ond) ofnesirepere chglatngiagentsy i s performed fol | owi ng

adm ni strati to.said patient of an ene rgparation according to the

i nventi on. P&glf ‘ésredglaﬁ?etg?%‘ﬁlgw?’ic)omaPr?aes(tlrﬁle)qpeﬁfPﬁ both be perfornmed foll ow ng
admi ni st@g at i qf) cdhdsdiiglg phBtodPRaTRicllifEi8 off 0ihcet or @nGi-tarcefous thsditias et t he
i nvention provides a nethod of photodynam c treatnent or diagngsis of

cancer or a newetearcefrtbasaiviripinghsysieny egathesiolon ereatufe Oha @S| ng
(e 02 o (4 Bk RRORRSE B39 depluap erer preparet on v cr
t hereof, e.g. an AAessbec of steph @ andqa}is peafermpéd folipedng adminlisyration épiaid| e
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15 (1) will both be performed following administration of such an enema preparation.
In a still further aspect the invention provides a method of photodynamic
treatment or diagnosis of cancer or a non-cancerous condition in a patient, said
method comprising the steps of:
(i) administering to said patient an enema preparation which comprises a
20 photosensitiser which is 5-ALA or a precursor or derivative thereof, e.g. an ALA
ester, and at least one pharmaceutically acceptable carrier or excipient and which
further comprises one or more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
25 ¢) one or more penetration enhancers; and
d) one or more chelating agents;
(ii) optionally waiting for a time period for the photosensitiser to achieve
an effective tissue concentration at the desired site; and
(ili)  photoactivating the photosensitiser.
30 Prior to carrying out the therapeutic and diagnostic methods herein described

it is preferred that the lower part of the gastrointestinal tract, e.g. the colon and

rectum, should be evacuated, i.e. cleansed. This may be achieved in several ways



further conprises one or nore of the follow ng: a) one or nore viscosity
enhanci ng agents; b) one or nore nucoadhesi ve agents or one or nore

mucol yti cwagerw®?2418) one or nore penetration enhancers; pamErd)090029®r nor e
chel ating agents; (ii) optionally wai8ing for a tinme period for the

phot osensiti ser to achieve an effective tissue concentration at the desired
site; and (iii) photoactivating the photosensitiser. Prior to carrying out
the therapeutic and diagnostic nmethods herein described it is preferred
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0 i or a Ferlq of up to 12 hours
prior to tredvwaden) andunemes epraprasing sodine lpyrybsilphate 1@M1@QW®1&§CT‘&ClhEt hod

f ph d ' . di f : -
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the | owss panip tofl2thaarsgaiir totredtarhi. nal system of said patient; (ii)
optionally insufflating the |ower part of the gastrojntestinal system e.g.
with air or a gas;Mpiqnrstesabhy. themyentinn thes previicp amedhad efphetpdyaasicepar at i on
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, e.g. an Al
method comprising the steps of:
(1) evacuating the lower part of the gastrointestinal system of said
15 patient;
(ii)  optionally insufflating the lower part of the gastrointestinal system,
e.g. with air or a gas;
(i11))  administering to said patient an enema preparation which comprises a
photosensitiser which is S-ALA or a precursor or derivative thereof, e.g. an ALA
20 ester, and at least one pharmaceutically acceptable carrier or excipient and which
further comprises one or more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
¢) one or more penetration enhancers; and
25 d) one or more chelating agents;
(iv)  optionally waiting for a time period necessary for the photosensitiser
to achieve an effective tissue concentration at the desired site;
) optionally insufflating the lower part of the gastrointestinal system,
e.g. with air or a gas; and
30 (vi)  photoactivating the photosensitiser.
Following administration of the enema preparation, a balloon may be

inserted into the opening of the rectum to avoid leakage of the product. To enhance



ester, and at |east one pharmaceutically acceptable carrier or excipient
and which further conprises one or nore of the followng: a) one or nore

Vi scosi t ywenhemoe41lg agents; b) one or nore nucoadhesi ve Pag@PR&900920e OfF
nore mucol ytic agents; c) one or nore9penetration enhancers; and d) one or
nore chel ating agents; (iv) optionally waiting for a tine period necessary
for the photosensitiser to achieve an effective tissue concentration at the
desired site; (v) optionally insufflating the | ower part of the
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prophyl act i c arg dgserwhichgre nofareppialigipd. t er m " precursors” as used herein
refers to precurso R Do | & cQnV, ' ' It and
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bi osynthesis. The term "derivatiyves" includeg pharmaceutically acceptable
salts and chem calwtﬁ’i%liRTF%‘HS%TQe?Ft%stil‘S’ie"b‘S?g“rYgF%préS‘fré‘Pré f%ru%ﬁ\)f-%wglc LA

esters. The uysechfveredRtABHAR tb P HEs tHub 85RRfiallyPeflivateritftr&8t §his i N PDT

and
the term "precursor” covers biological precursors for protoporphyrin in the

metabolic pathway for haem biosynthesis. The term "derivatives" includes
15 pharmaceutically acceptable salts and chemically modified agents, for example
esters such as 5-ALA esters.
The use of 5-ALA and derivatives thereof, e.g. 5-ALA esters in PDT and
PDD is well known in the scientific and patent literature (see, for example, WO
2006/051269, WO 2005/092838, WO 03/011265, WO 02/09690, WO 02/10120 and
20 US 6034267, the contents of which are incorporated herein by reference). All such
derivatives of 5-ALA and their pharmaceutically acceptable salts are suitable for use
in the methods herein described.
The 5-ALA derivatives useful in accordance with the invention may be any
derivative of 5-ALA capable of forming protoporphyrin IX (PpIX) or any other
25 photosensitiser, e.g. a PpIX derivative in vivo. Typically, such derivatives will be a
precursor of PpIX or of a PpIX derivative, e.g. a PpIX ester, in the biosynthetic
pathway for haem and which are therefore capable of inducing an accumulation of
PpIX in vivo at the site of the administration. Suitable precursors of PpIX or PpIX
derivatives include 5-ALA prodrugs which might be able to form 5-ALA in vivo as
30 an intermediate in the biosynthesis of PpIX or which may be converted, e.g.

enzymatically converted, to porphyrins without forming 5-ALA as an intermediate.



PDD is well known in the scientific and patent literature (see, for

exanpl e, WD 2006/ 051269, WD 2005/092838, WD 03/01 1265, WD 02/09690, WO
02/ 10120 wnao1e®76084267, the contents of which are incorporERe@d/obepei n by
reference). Al such derivatives of 5WALA and their pharmaceutically
acceptable salts are suitable for use in the nethods herein described. The
5- ALA derivatives useful in accordance with the invention nmay be any
derivative of 5-ALA capable of forming protoporphyrin I X (PplX) or any
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preferred photosensitisers for use in the i nvention. Those conmpounds in

whi ch the 5- anfosporgied israinbyirefenssed)t uted, i.e. the ALA esters, are

particularly pref I g d i,bed in
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such corrpoun S Inc e those of formula | : R2 2N- CH2COCH2- CH2CO-OR' (1)

wherein Rlrepresents a substituted or unsubstituted al kyl group; and
R%N-CH,COCH,-CH,CO-OR' (D)
15
wherein
R! represents a substituted or unsubstituted alkyl group; and
R? each independently represents a hydrogen atom or a group R
As used herein, the term "alkyl", unless stated otherwise, includes any long
20 or short chain, cyclic, straight-chained or branched, saturated or unsaturated
aliphatic hydrocarbon group. The unsaturated alkyl groups may be mono- or
polyunsaturated and include both alkenyl and alkynyl groups. Unless stated
otherwise, such alkyl groups may contain up to 40 carbon atoms. However, alkyl
groups containing up to 30 carbon atoms, preferably up to 10, particularly preferably
25 up to 8, especially preferably up to 6 carbon atoms are preferred.

In compounds of formula I, the R' groups are substituted or unsubstituted
alkyl groups. If R is a substituted alkyl group, one or more substituents are either
attached to the alkyl group and/or interrupt the alkyl group. Suitable substituents
that are attached to the alkyl group are those selected from: hydroxy, alkoxy,

30 acyloxy, alkoxycarbonyloxy, amino, aryl, nitro, oxo, fluoro, -SR3, -NR?, and -PR32,
wherein R® is a hydrogen atom or a C; alkyl group. Suitable substituents that
interrupt the alkyl group are those selected from: -O-, -NR;-, -S- or -PR3.



R2 each i ndependently represents a hydrogen atomor a group RlL. As used
herein, the term"alkyl", unless stated otherw se, includes any |ong or
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15 Particularly preferred aryl substituents are chloro and nitro. However, still more
preferably the aryl group is unsubstituted.

Preferred such R' groups are benzyl, 4-isopropylbenzyl, 4-methylbenzyl, 2-
methylbenzyl, 3-methylbenzyl, 4-[t-butyl]benzyl, 4-[trifluoromethyl]benzyl, 4-
methoxybenzyl, 3,4-[di-chloro]benzyl, 4-chlorobenzyl, 4-fluorobenzyl, 2-

20 fluorobenzyl, 3-fluorobenzyl, 2,3,4,5,6-pentafluorobenzyl, 3-nitrobenzyl, 4-
nitrobenzyl, 2-phenylethyl, 4-phenylbutyl, 3-pyridinyl-methyl, 4-diphenyl-methyl
and benzyl-5-[(1-acetyloxyethoxy)-carbonyl]. More preferred such R' groups are
benzyl, 4-isopropylbenzyl, 4-methylbenzyl 4-nitrobenzyl and 4-chlorobenzyl. Most
preferred is benzyl.

25 IfR' is a substituted alkyl group, one or more oxo substituents are preferred.
Preferably, such groups are straight-chained Cs. 2 alkyl groups which are substituted
by one, two or three oxo groups. Examples of such groups include 3,6-dioxa-1-octyl
and 3,6,9-trioxa-1-decyl.

If R is an unsubstituted alkyl group, R' groups that are saturated straight-

30 chained or branched alkyl groups are preferred. If R'is a saturated straight-chained
alkyl group, C,.jo straight-chained alkyl group are preferred. Representative
examples of suitable straight-chained alkyl groups include methyl, ethyl, n-propyl,



C -6 al kyl groups include nmethyl, isopropyl and t-butyl, particularly
nmethyl. Particularly preferred aryl substituents are chloro and nitro.
However, woi2blo/arosie preferably the aryl group is unsubstcrmrees/obres erred
such Rl groups are benzyl, 4-isopropyl2benzyl, 4-nethyl benzyl, 2-

met hyl benzyl, 3-nethyl benzyl, 4-[t-butyl]benzyl, 4-[trifluoronethyl]benzyl,
4- nethoxybenzyl 3,4-[di- chloro]benzyl 4-chl orobenzyl, 4-fluorobenzyl, 2-
f1 uorobenzyl, quorobenzyI 2,3,4,5, 6- pentafluorobenzyl 3-ni trobenzyl,
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thereof, preferably the HCI salts. The most preferred photosensitiser is 5-ALA
hexyl ester in the form of its HCI salt.
The photosensitisers for use in the invention may be prepared by any
conventional procedure available in the art, e.g. as described in WO 02/10120 to
20 Photocure ASA. For example, esters of 5-ALA may be prepared by reaction of 5-
ALA with the appropriate alcohol in the presence of base. Alternatively compounds
for use in the invention may be available commercially, e.g. from Photocure ASA,
Norway.
The compounds for use according to the invention may be in the form of a
25 free amine, e.g. -NH,, -NHR? or -NR’R?, or preferably in the form of a
physiologically acceptable salt. Such salts preferably are acid addition salts with
physiologically acceptable organic or inorganic acids. Suitable acids include, for
example, hydrochloric, nitric, hydrobromic, phosphoric, sulphuric, sulphonic and
sulphonic acid derivatives. Particularly preferred salts are acid addition salts with
30 sulphonic acid or sulphonic acid derivatives as described in WO 2005/092838 to

Photocure ASA, the entire contents of which are incorporated herein by reference.

Procedures for salt formation are conventional in the art.



The nost preferred photosensitisers to be used in the enema preparation
according to the present invention are conpounds of formula | and

phar macewvocaldorzeaecept abl e salts thereof, wherein Rl i Ciiepgéos/onne
preferably n-hexyl and both R2 represwnt hydrogen, i.e. 5-ALA hexyl ester
and pharmaceutically acceptable salts thereof, preferably the HO salts.
The nost preferred photosensitiser is 5-ALA hexyl ester in the formof its
HCl salt. The photosensitisers for use in the invention may be prepared by

any conventi onal i i rt, . i-hed in WO
02/ 10120 to Phot o@hggﬁﬂ%&%@éﬁﬂgﬁg@dgﬁ pgg\ﬁg%séloefn%ggﬂ%%ﬁ%mmgﬁepar ed by
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commercial |y ,ane%IgR epieh FnPAblead png PhamackMiGatly acerREablarAsaeR RIS Fiprent apd
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salt. Suth salts preberaloy naore vescodtysmtandimmageatst s wi t h physi ol ogi cal |y
accept abl e organic of_ i norgani c aci g‘ﬂ'\? Suitable acids incl udF,. f or exanpl e,
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sul phoni c acid derivgy idﬁ%%rnP&EPgMa%Mén}p‘{n@é@{md salts are acid addition
salts with sul phonic acid or sul phonic acid derivatives as described in WO

2005/ 092838 to Phot odurameasmore pkelating agsntsont ents of which are i ncor porat ed
herein by referencg. Procedur e(s} for, sal td bor tion are .c.onXenti onal in the
art.Iln a further rb‘é'?:elmat?{gp?rﬁ ¥hes %eﬁelBrS PO 4re lélr{gﬁdémBF %rg}saat)(e n which
conpri sgp a [Fehasspst bf hefinvdntieh. i s 5- ALA or a precursor or derivative
thereof, e.g. an ALA ester, and at |east one pharmaceutically acceptable

carrier or excipi €fe cap@aRRRaFAtoBMacieke ampformehighis Bitablsier of t he
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preparation %nortlﬁgr%isgecggtt tihre] %ges];r?trineesn?ioirlr%hllrge rg{a%eisr%g f(];a% gr]lserr?asyc?)gnprising a
15 photosensitising agent as herein described. Typical compositions of foam enemas
are generally described in the prior art, see for example US-A-6,432,967. Thus the
carrier vehicle may also comprise an effective amount of a foaming agent such as n-
butane, propane or iso-butane. Such formulations can be delivered from a
pressurised container so that this is delivered to the colon as a foam which inhibits
20 release from the target site.

In addition to 5-ALA or a precursor or derivative thereof, the enema
preparations according to and for use in the invention will comprise at least one
liquid pharmaceutically acceptable carrier and optionally various excipients. The
liquid may be water or a physiologically acceptable solvent or a mixture of water

25 and one or more physiologically acceptable solvents. Typical such solvents include,
for example, glycerol, ethylene glycol, propylene glycol, polyethylene glycol and
polypropylene glycol. A particularly preferred liquid carrier is water.

In another embodiment, oils are used as a solvent, e.g. natural and/or
synthetic oils that are commonly used in pharmaceutical preparations. If oils are

30 used, it is preferred to use a lipophilic salt of 5-ALA or a lipophilic salt and/or ester
of 5-ALA, e.g. a mesylate or tosylate salt of 5-ALA or such a salt of a 5S-ALA ester

comprising an alkyl residue of 2-10 carbon atoms, such as hexyl or benzyl.



further aspect of the invention. The enema preparation may take any form
which is suitable for admnistration intra-colonically which may include
sol ut i on,weuspansiion, sol and gel forms. The enenas her ecu/EPe@monidzesi may
take the formof a liquid or foam An@ther aspect of the present invention
thus relates to foam enemas conprising a photosensitising agent as herein
descri bed. Typical conpositions of foam enenmas are generally described in
the prior art, see for exanple US-A-6,432,967. Thus the carrier vehicle may

al so conprise an efffel %%WF%#%’] &liftedtoa %&ggﬁ\%ﬁ% L@gd kL ane,

propane or i so-butane. ations can roma
pressuri sed qiwatreaceetica praduats hehdis desritied aredisted ih vatitnes lmatbosokage.g. Ddam

which inhibits rele fromthe t et site. In.addjtio 5-ALA or a
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acceptabl e carrier and optionally varrous excipients. "The |iqui
wat er orS a phofdixeipigrite for Phameasepticald, €oswktiesrand Relatedridxeas (Bditibn @antar, and one

or nore physi,ql ogi a e ents.  Typical ..such.sol vents incl ude,
for exanpl e, @P\}lgh’?zcﬁo?y%q(ﬁ@ﬁ)gﬁe%ﬁr;ggi I¥°’B$%b§7r§ﬁggs3?§§% f?’*‘ﬁﬂ?%‘f’hw ene
gl ycol and paospietiRin@n@g@hyéfe Gebie(EdiGon ahhtyr AuRhA6IFd8d)qui d carrier is
wat er. I n another enbodinent, oils are used as a solvent, e.g. natural

and/ or synthetic dPther knpxn excipienssiwhi ap bubfees. piesermati vescrit edivglers, etc. may
preparations.y | 18{14&3 are used, it is preferred to use a lipophilic salt of
5-ALA or a Iipop?‘n I¢ salt and/or ester of 5-ALA, e.g. a nesylate or

tosyl atBd salt of SFhlphoarsessitisersheseihtdesdribad madlbd wed ot thomanufactog: éfanal Kyl

resi due of 2-10 carbon atonms, such as hexyl or _benzyl_ Furt her,
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photosensitiser is conveniently in the range 0.001 to 10 mmol per litre, preferably
0.01 to 5 mmol per litre, most preferably from 0.05 to 4 mmol per litre. Particularly
preferably, the photosensitiser will be used in a concentration of less than 2.5 mmol
per litre.
20 The enema preparations according to the invention further comprise one or
more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
c) one or more penetration enhancers; and
25 d) one or more chelating agents.
The term "one or more of the following" means that the enema preparation
according to the invention at least comprises one compound of the group of
compounds a) to d), i.e. either a) or b) or c¢) or d). Alternatively, the enema
preparation may comprise more than one compound of the group of compounds a)
30 to d), e.g. one or more viscosity enhancers a) and one or more penetration enhancers
c), or e.g. one or more mucolytic agents b), one or more chelating agents d) and one

or more viscosity enhancing agents a).



O her known exci pients such as buffers, preservatives, pH adjusters, etc.
may be included. The photosensitisers herein described my be used for the
manuf act Wwe 20fo/E@mi1enena preparation in any conventi onal PeRmPee09/009203 desi r ed
concentration of photosensitiser in t#e enema preparations of the invention
wi Il vary depending on several factors including the nature of the
conpound, the nature and formof the product in which this is presented,
the nature of the cancer to be treated or diagnosed and the subject to be

treated. Generall ] ' : N I
conveniently in t%ge@%ﬁ%‘éﬁ%%%{bﬂ%sé&?@?%n?&%@&:ﬁt{ugx?%@%%ﬁ%??&%ﬁe&l% to 5
mol per |t rage: aneatmp pedparatioh ywHiclooorfipriXes hpork armbrepégcosityt erhanélagt i cul arly
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further Corrprc?] Bfie ONfoRY peiRirftidH edhldficdr@lok 8Yofbor MdreUElafhg ABdEs; Wh RERAT Y
enhanci ng agenhts; b) one or nore nucoadhesive agents or One or nore

mucol yt i agentmration wirich compmses bp ene vr mbicomuerjtanagents, pwfietably imne or nore
chel ati ng agen}t_[%. The t.ﬁ{{? "one or rmrgr of the fol L@\ﬁ/} ngi" means that the
enenma pr epar LTOH3HER SHE HEPE ST M2 PRRFGANPY C{TS A0E/ oL SHBPF L0
conmpound of tRElaBREHENS, afi CHRAY PFbpatioh Whibh compise€b) HiRYoranorer b) or c) or
d). Alternatively, the enena preparation may conprise nore than one
conmpound of trecogdlmspecizentorpreienably i) cambingtiongyigh Cloeme Q5Mers PENEHTaieBsi t y
enhancers a) and gne_o re penetration e c C r . nor e
mucol ytic ageen asm% S,’ a%c{A%r rO%r?t??én Ogﬁgﬁ‘g?ﬁ%rgg%géh?@s% énaenm?fl p&%%aq%t}oq{n\glrl%ﬁ

Vi scosi ty enhanpiises P8 bs nidre Pisedsityragents,feefdtabiyninscoaibifidiidnerien®) one or
preparation according to the invention are: an enenma preparation which
conpri ses a) TRRTE MyIcopdfiesivgiagenss PE (AUl A agSIES: 3B At Q1 MYFF PSRTASONpr e
nmucoadhesi ve eﬂﬂfrﬁ%& /26 ?é ofRbE éﬂéfa‘?ihﬁtag&}t@.g?m& or c) one or nore
penetration enhancers, or d)° One or morecche ating agents; an enenm

prepar ati on whi ch Temensegrepiratiors accorddrgdo mud ddnyitse in thgemtentioppedvedeadsl y i n

essentially homogeneous filling of the entire colon following administration and

15 optionally any movement of the patient. Homogeneous filling of the colon may be
achieved by using a) one or more a viscosity enhancing agents. The one or more
viscosity enhancing agents can be any viscosity enhancing agent used in
pharmaceutical formulations. Typical viscosity enhancing agents to be used in an
enema preparation according to the present invention include, for example, gelatine,

20 tragacanth gums, xanthan gums, pectin, polysaccharides and cellulose derivatives
like carboxymethyl cellulose, methyl cellulose, hydroxypropyl cellulose, etc.

One preferred aspect of the present invention relates to enema preparations
that change viscosity over time: the viscosity is low during administration but
increases after the enema is instilled into the area of interest. This can be achieved

25 by administration of enema preparations comprising one or more viscosity agents
which comprise swellable compounds, typically polysaccharides, where the
swellable compounds are not fully swollen before administration of the enema
preparation. Alternatively, one or more viscosity agents may be used which increase
the viscosity of the liquid when warmed up from around room temperature to body

30 temperature. Several such viscosity agents are generally known in the art of galenic

formulations.



conbination with ¢c) one or nore penetration enhancers, and/or d) one or
nore chel ati ng agents; an enema preparation which conprises b) one or nore
mucoadheswoeorysed1s, preferably in conbination with c) @GOE/EPRONDOEI3
penetration enhancers, and/or d) one ©®r nore chel ating agents; and an enenm
preparation which conprises a) one or nore viscosity agents, preferably in
conbi nation with b) one or nore nucoadhesi ve agents or mucol ytic agents,
and c) one or nore penetration enhancers and/or d) one or nore chelating

agents. The enenmma I i i Henl ion
provi de an essent ijg{eﬁe?@ﬁg%ﬁg?\aé%ﬁ%%??%g&g? @ﬁ\égggrrl\#?‘ edoglgltn gﬁ% glIY‘féc}Iwi ng
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such viscosity agents are generally known in the art of galenic
f or mul at i ons.ifVeatienemy bermapaalairisynthebe pohydnivgid, polykatianiy emtdutnal, weagere onpr i se

ot cpar ati on OFPHeH TRIGREFOHOREY P TeTpROY ORGP S PHEES b wal | and
thus acty eve nileduddrw&gatdf3o0 @ 3060kDArIL 080 t220005 Dk SehtdtahI1ble cross-
"mucoadhesi ve agent” refers to any agent
linked, e.g. containing 0.05 to 2%, e.g. 0.75 to 1.5% cross-linker by weight of the
total polymer, prior to any hydration, water-swellable polymers capable of forming
hydrogen bonds. Preferably mucoadhesives according to the invention have a
mucoadhesive force greater than 100, especially preferably greater than 120,
20 particularly greater than 150, as assessed according to the method of Smart et al.,
1984, J. Pharm. Pharmacol., 36, p295-299, expressed as a percent relative to a
standard in vitro.
Appropriate mucoadhesive agents include, but are not limited to
poly(carboxylic acid-containing) based polymers, such as poly (acrylic, maleic,
25 itaconic, citraconic, hydroxyethyl methacrylic or methacrylic) acid which have
strong hydrogen-bonding groups, or derivatives thereof such as salts and esters.
Alternatively, cellulose derivatives may be used such as methyl cellulose, ethyl
cellulose, methylethyl cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose, hydroxyethyl ethyl cellulose, carboxymethyl cellulose,
30 hydroxypropylmethyl cellulose or cellulose esters or ethers or derivatives or salts

thereof. Other naturally occurring or synthetic polymers may also be used such as

gums, e.g. xanthan gum, guar gum, locust bean gum, tragacanth gums, karaya gum,



whi ch exhibits an affinity for a nucosa surface, i.e. which adheres to that
surface through the formation of bonds which are generally non-covalent in
nat ure, VWOtzABY07B41Adi ng occurs through interacti on w t hPCREPRISONRIDr t he

underlying cells. The nucoadhesi ve agént can be any nucoadhesi ve agent used
i n pharmaceutical formulations. Typical nucoadhesive agents to be used in

the current enema fornul ations include those described in WO 02/09690, the
entire contents of which are incorporated herein by reference. Micoadhesive

agents whi ch gh&e 46d [ pENRALIRA RufPAdakinPRabRS clhPesichugnti on may be
natural or synthetic, po?%ggl gﬁl c, pol %([:latl oni c or ne(t:Jt ?st ¢ wat er sol ubl e or
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Pharmacol ., 3. sﬁl&S&r&:@&ulﬁh&&t polypeptiies sudhesseasyin, rghhtad, i geﬁltitnpﬂbnﬁghi&dar din
vitro. Appropriate nucoadhesive agents include, hut are not g,lted to
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whi ch have strong ogen I ng groups erlva Ives thereof such as
salts and estabgisate Af magmaium elgnate esblhlaicxghmanl;erdiheatmmtamayg bsmm;ledmdac h as

thyl cellul 11 ul th |1 ul thyl
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The above described polymeric mucoadhesive agent may also be cross-
linked and may be in the form of copolymers. Preferably poly(acrylic acid)
polymers or copolymers, e.g. with di- or poly functional allyl ethers or acrylates to
make the polymer insoluble, which have preferably been cross-linked, e.g. using a

20 polyalkenyl polyether, are employed which have a high molecular weight and are
thixotropic. Appropriate mucoadhesive agents having this form are available
commercially (e.g. from Goodrich) as polycarbophil, e.g. Noveon AA-1, Carbomer
(Carbopol), e.g. Carbopol EX165, EX214, 434, 910, 934, 934P, 940, 941, 951, 974P
and 1342.

25 Some of the preferred mucoadhesive agents for use in the enema
preparations of the invention include, polyacrylic hydrogels, chitosan, polyvinyl
alcohol, hydroxypropyl cellulose, hydroxypropyl methyl cellulose, sodium alginate,
scleroglucan, xanthan gum, pectin, orabase and polygalactonic acid.

It will be appreciated from the discussion herein that the viscosity enhancing

30 agent and/or the mucoadhesive agent may itself comprise the carrier or excipient and
that in such cases a further carrier or excipient is optionally present. Some of the

one or more compounds a) and b) impact on and prolong the release of the active



dextran, pectin, anylopectin, agar, mannan or polygal actonic acid or
starches such as hydroxypropyl starch or carboxynethyl starch; lipophilic
f or nul at iN§@OWITLHP NI ng pol ysaccharides, e.g. O abase (BCI4WPa0090)yees

Squi bb) ; carbohydrates such as pol ysulstituted with groups such as

sul phate, phosphate, sul phonate or phosphonate, e.g. sucrose octasul phate;
pol ypepti des such as casein, gluten, gelatin, fibrin glue; chitosan, e.g.

| actate or glutamate or carboxynethyl chitin; glycosam noglycans such as
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In an alternative embodiment, mucolytic agents are comprised in the

products which are used to evacuate the lower part of the gastrointestinal system
prior to the instillation of the enema preparation. Hence laxatives comprising
mucolytic agents or cleansing enemas comprising mucolytic agents are preferably
20 used followed by instillation of an enema preparation according to the invention.
The enema preparations according to the invention may comprise ¢) one or
more penetration enhancers which have a beneficial effect in enhancing the
photosensitising effect of the photosensitiser by enhancing the penetration of said
photosensitiser in tissues. Such enema preparations require less incubation time
25 since more photosensitiser is taken up into the tissue in one time unit compared to
enemas without penetration enhancers. Preferred enema preparations according to
and for use in the invention are thus enema preparations which comprise ¢) one or
more penetration enhancers. Suitable penetration enhancers include, in particular,
dialkylsulphoxides such as dimethylsulphoxide (DMSO). The penetration enhancer
30 may be any of the skin penetration assisting agents described in the pharmaceutical
literature, e.g. chelators like EDTA, surfactants such as sodium dodecyl sulphate,

non-surfactants, bile salts like sodium deoxycholate and fatty acids, e.g. oleic acid.



one or nore conpounds a) and b) inpact on and prolong the rel ease of the
acti vephotosensitising agent. Such conponents are well known in the art and
may i ncl wste,2ofomr72easanpl e, guar gum or ot her guns. The desirmeedocoondizent of
such conponents, e.g. guns, in the fownul ation can readily be determ ned by
those skilled in the art and may, for exanple, be in the range 1 to 10

wei ght-% The enenma preparation according to the invention may conprise b)
one or nore nucolytic agents. Such agents facilitate the renoval of nucus
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enhanced. Enema preparations which include one or more chelating agents are thus
particularly preferred for use in the invention since their use shortens the time of the
enema procedure: less photosensitiser needs to be taken up into the tissue in one
time unit to achieve a similar fluorescence compared to enemas without chelating

20 agents. Alternatively, less amount of photosensitiser may be used in the enema
preparation.

Suitable chelating agents that may be included in the enema preparations of
the invention include aminopolycarboxylic acids, such as any of the chelants
described in the literature for metal detoxification or for the chelation of

25 paramagnetic metal ions in magnetic resonance imaging contrast agents. Particular
mention may be made of EDTA, CDTA (cyclohexane triamine tetraacetic acid),
DTPA and DOTA and well known derivatives and analogues thereof. EDTA and
DTPA are particularly preferred. To achieve the iron-chelating effect,

desferrioxamine and other siderophores may also be used, e.g. in conjunction with

30 aminopolycarboxylic acid chelating agents such as EDTA.



may be any of the skin penetration assisting agents described in the
pharmaceutical literature, e.g. chelators |ike EDTA, surfactants such as
sodi um dosecylo/wediphat e, non-surfactants, bile salts |iPeTEPAIOUD9293
deoxychol ate and fatty acids, e.g. ol®ic acid. Exanpl es of appropriate
penetration enhancers include isopropanol, HPE-101 (available from

H sam tsu), DVBSO and ot her dial kyl sul phoxi des, in particul ar ndecyl net hyl
sul phoxi de (NDVS), di nethyl sul phacet am de, di nethyl fornam de (DVFA),
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Particujsar nmention B%O% 09?‘%%%—%“65?%?‘?%&&%@ ohexane triam ne

tetraacetic acid), A and A an known derivatives and anal ogues
t hereof. EDTA and d) one or more chelating agents.

Viewed from a still further aspect the invention provides a kit or pack
containing an enema preparation as hereinbefore defined, and separately an anti-
cancer agent for simultaneous, separate or sequential use in a method of treating

20 cancer.

Preferred anti-cancer agents present in the pharmaceutical product and kit of
the invention are anti-neoplastic agents. Representative examples of anti-neoplastic
agents include alkaloids, e.g. vincristine, vinblastine, vinorelbine, topotecan,
teniposiode, paclitaxel, etoposide and docetaxel, alkylating agents, e.g. alkyl

25 sulfonates such as busulfan, aziridines, e.g. carboquone, ethylenimines and
methylmelamines, nitrogen mustards, e.g. chlorambucil, cyclophosphamide,
estramustin, ifosfamide and melphalan, nitrosurea derivatives, e.g. carmustine and
lomustine, antibiotics, €.g. mitomycins, doxorubicin, daunorubicin, epirubicin and
bleomycins, antimetabolites, e.g. folic acid analogues and antagonists such as

30 methotrexate and raltitrexed, purine analogues, e.g. 6-mercaptopurine, pyrimidine
analogues, e.g. tegafur, gemcitabine, fluorouracil and cytarabine, cytokines,

enzymes such as L-asparginase, ranpirnase, immunomodulators, €.g. interferons,



DTPA are particularly preferred. To achieve the iron-chel ating effect,
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wi th am rnwpabyeeredaexyl i c aci d chel ati ng agents such as BOTAPYwWNe92ps esent ,
the one or nore chel ating agents may monveniently be used at a
concentration of 0.05 to 20% e.g. 0.1 to 10% by wei ght based on the enemn
preparation in which it is present. The enenma preparations of the invention
may additionally conprise an anticancer agent. Thus viewed froma further
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separ at el y aneusavorin densarisalgetoxofubricin, qisplatim etopeside sloairnbicing metheigatei al
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al kal oids, e.g. vincristine, vinblastine, vinorelbine, topotecan,

t eni posi ode, PyHEN{ingpalogues spefsadetlyp@umsdet axel , al kyl ating agents, e.g.

2![ Eyl S.“' f onat es %%Qﬁéﬁﬁg@%gﬁ%ﬂs o%ierili)\@nﬂgr? ma 'aggitﬁﬂgl]l?}pg&ﬂ se one or .
yl eni mi nes and nethy mnes, nitrogen nustards, e.qg. chloranbucil,
cycl ophosphamate nopphostisitising ageost Suchl egantdmayg| fohestample,rihtlnds ur ea
derivatives, anfibrotice orrntjrzzgtimr!:%t o \(/jarious bacterial infections, anti-inflammatory agents
15 like 5-aminosalicylic acid and derivatives thereof for the treatment of inflammatory
bowel diseases and inflammatory conditions in the lower gastrointestinal tract, or
other drugs such as 5-HT ligands and steroids.
Viewed from a further aspect the invention thus provides an enema
preparation comprising a photosensitiser which is 5-ALA or a precursor or
20 derivative thereof, e.g. a 5S-ALA ester, together with a non-photosensitising agent. A
preferred embodiment of such an enema preparation is an enema preparation
comprising a photosensitiser which is S-ALA or a precursor or derivative thereof,
e.g. a 5S-ALA ester, together with a non-photosensitising agent and at least one
pharmaceutically acceptable carrier or excipient and which further comprises one or
25 more of the following:
a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
¢) one or more penetration enhancers; and
d) one or more chelating agents.
30 In the case of anti-inflammtory agenfs, such agents may also be used orally

in a period before the enema procedure and/or may be present in the products which

are used to evacuate the lower part of the gastrointestinal system prior to the
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S-fluorouracil. The gpem ophgpag,@u,@@senﬁﬁndmgeagemgentl on may additionally
conpri se one or nore nhon-photosensitising agents Such agents may, for

exanpl e, include ant bb.qpmp@@lyr@re qrreeiemeolidic agantsous bacterial infections,
anti-inflammtory agen elo'r¥r$oréP3{Q6%§\gﬁ? }é}?seérg Ag d and derivatives ther eof

for the treatnent of anmat 0 ases and i nfl anmmat ory
conditipms in the Iodpronga)s'mc@e ﬁh&sting%gentsr act, or other drugs such as 5-HT
l'i gands and st eroi ds wed froma further aspect | nt| on thus
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non- phot osensi t Si ng agent. A pre suc
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?ﬁ g e ]pg ?Féosm ﬁ gebﬁtaﬁﬁng)an Ereh PprePirafdiflas i Gibd b Reihed, AR rsb&ﬁ&e@rhen&f- nore of
photosensitising agent for simultaneous, separate or sequential use in a method of
treating a non-cancerous condition.
Diagnostic agents may also be present in the preparations herein described
or, alternatively, may be administered in combination with the enema preparations.

20 Another aspect of the present invention thus relates to an enema preparation
comprising S-ALA or a precursor or derivative thereof and a diagnostic agent, for
example an X-ray contrast agent or an MRI contrast agent. A preferred embodiment
of such an enema preparation is an enema preparation comprising a photosensitiser
which is 5-ALA or a precursor or derivative thereof, e.g. a S-ALA ester together

25 with a diagnostic agent and at least one pharmaceutically acceptable carrier or
excipient and which further comprises one or more of the following:

a) one or more viscosity enhancing agents;
b) one or more mucoadhesive agents or one or more mucolytic agents;
¢) one or more penetration enhancers; and

30 d) one or more chelating agents.

Viewed from a still further aspect the invention provides a kit or pack

containing an enema preparation as hereinbefore defined, and separately a



a) one or nore viscosity enhancing agents; b) one or nore nucoadhesive
agents or one or nore nmucol ytic agents; c) one or nore penetration
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15 the site or area of interest.

The enema preparations according to the invention may be administered in
combination with a second photosensitising agent, preferably one comprising 5-
ALA or a precursor or derivative thereof. Typically, the second agent will be
administered by an alternative mode of administration, e.g. orally.

20 Viewed from a still further aspect the invention provides a kit or pack
containing a pharmaceutical product as hereinbefore defined, and separately an oral
composition comprising a second photosensitiser which comprises 5-ALA or a
precursor or derivative thereof. The oral composition is preferably an oral
composition intended for PDD or PDT of the lower part of the gastrointestinal

25 system. Such compositions are typically solid formulations like tablets, pellets,
capsules containing non-aqueous formulations. Suitable formulations include those
described in WO 2009/074811.

The enema preparations according to the invention may be provided in
"ready-to-use" form. Alternatively, these may be provided in a kit or pack

30 comprising one or more separate components, €.g. two components which when
mixed together provide the desired preparation. Another preferred aspect of the

present invention relates to enemas comprising two components that are mixed



which is 5-ALA or a precursor or derivative thereof, e.g. a 5-ALA ester
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15 first cleanse the colonic area. This may be achieved using a second enema intended
for cleansing purposes. Viewed from a still further aspect the invention provides a
kit or pack containing an enema preparation as hereinbefore defined, and separately
a second enema for cleansing. This second enema may be any commercially
available cleansing enema.

20 Any of the kits or packs herein described may further optionally comprise a
balloon intended for use in preventing leakage of the enema, especially that
containing the photosensitising agent, following administration.

The enema preparation of the invention can be administered by known intra-
colonic methods. For example, when provided in a flexible container this can be

25 administered to a patient by squeezing the container; this can be done by the patient
or by a nurse or other medical assistant. Another option is to administer the enema
based on gravity forces by placing the enema above the patient or the enema might
be administered using various apparatus available in the clinic or at the doctor's
office. Such apparatus are for example described in US-A-4,504,270, US-A-

30 4,419,099 and US-A-4,117,847. The amount of the enema preparation administered
will be selected according to its use, the age, sex and other conditions of the patient,

and the severity of the condition. Typically the total volume of the enema will vary



conposition conprising a second photosensitiser which conprises 5-ALA or a
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conposi t iwo 20mieeeded for PDD or PDT of the | ower part ofPCr®2009/009293
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| i ke tablets, pellets, capsul es containing non-aqueous fornmulations.
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rectum Such conte i e contal ner and

the tip10 The at the sits op tif@haition (£.gosanded pribi 1o phopoadti etiony Thidiadl génedaligh i s
removed before use. Optionally the tip has a lubricant to inprove patient
conpl i ance. Mekedp theregipmiafifeom 8¢5 tgP4drousmarederably Opt Wphbaitson of the

I nvention it is u I ' gP#Q 1 .C1ar B

achi eved using a ég%(? ﬁ%fgg%%{ﬁgétfn%%l gﬁﬂg ofras pgﬁ%eegﬁ}sef tnh% p%gﬁosg&tzs.e@ag?g%df rom
a still furt hetheadffeetet sithdollaweelrtty ioradation iege sfter dgreriodrof phakt OcHtut Rhoirs)g an
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|
for cleansi nd! NeRRFAN% & ABTRH BRUMERY HHS PRrAWE Ay bei rape(Fda g & PRIA &

cl eansi{¥) eNg{i@her 3 times, at intervals of up to 30 days, e.g. 7-30 days. In those cases where
this procedure does not lead to a satisfactory reduction in, or complete healing of,
the condition e.g. cancer, an additional treatment may be performed several months
later.
For therapeutic purposes, methods for irradiation of different areas of the
20 body, e.g. by lamps or lasers are well known in the art (see for example Van den
Bergh, Chemistry in Britain, May 1986 p. 430-439). The wavelength of light used
for irradiation may be selected to achieve an efficacious photosensitizing effect.
The most effective light is light in the wavelength range 300-800 nm, typically 400-
700 nm where the penetration of the light is found to be relatively deep. The
25 irradiation will in general be applied at a dose level of 10 to 100 J oules/cm” with an
intensity of 20-200 mW/cm” when a laser is used or a dose of 10-100 J/em?® with an
intensity of 50-150 mW/cm? when a lamp is applied. For treatment, irradiation is
preferably performed for 5 to 30 minutes, preferably for 15 minutes. For diagnosis,
irradiation is preferably performed during the whole diagnostic procedure or during
30 a part thereof, e.g., when combined with white light detection. A single irradiation
may be used or alternatively a light split dose in which the light dose is delivered in

a number of fractions, e.g. a few minutes to a few hours between irradiations, may
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admi ni strat i ¢re- an enfieseppe and dspegingdhpBuerescenetkes place will depend on the

nature of the ene ..Wh r .S 1S\ | QUi . . et her
this contains anyr%%?%\%gggngglgseggﬁagﬁ Z),rdnle?% %:d t?gpgggétéﬁg%ﬁoggélﬂgs% treated
or di agrosed,thai efficageemltiwity and specificieewhead ysedlfat dibfigosfb ptupdsdssanditber

shoul d reach an effective tissue concentration at the site of the condition

(e.g. cancer PVErIdherapryiisouirgas faFPdn. Inpddisiopdthe gersentanriat bike a gk he
region of f r%gpg:e%f it cmggﬁlcep ﬁﬁ%gﬁ%ﬁéyoﬂhg’gfegerﬁ iUAfiSn afeh1p Preferred

treat nent or gnosi s procedure, t otosensitiser Is applied to the
af fect ed si t eethadkiablyesthbly Forreadinpte, tre phagnacefiitienl peoduetsican beftoadshetg. &6 5 to 3

hours). If necessary, e.g. during treatnent, this procedure may be

repeat ed, e.doOMIHBT u’f%‘?"{dﬂ@’r‘“@gﬁff?ﬁ@%le tl?r’ﬁ‘(g’}ﬂ?ﬁa r‘bf’reg"ﬁgt?l% ‘%{?aﬁzﬁs, e.g.
7-30 days. | ind IR 8tk RS pidR&hBly labicastIEIRE/ME Br fgRs not lead to a
satisfactory reduction in, or conplete healing of, the condition e.qg.

cancer, an additi dielpredusts andrmetheds ¢fehpbrventioremay bg upesd tortteat ansi/or

diagnose cancer or non-cancerous conditions in the lower gastrointestinal tract, in
particular in the large intestine (colon), especially in the sigmoid colon, the
descending colon and the rectum. Such conditions include inflammatory bowel
20 diseases, colorectal cancer, ulcerative colitis, Crohn's disease, irritable bowel
disease, etc. Inflammatory bowel diseases are inflammatory diseases of the large
and small intestines which may be caused by a number of factors. In most patients
the regions affected extend over a wide range of the colon, e.g. to the descending
colon or transverse colon. Use of the enema preparations herein described ensures
25 that the desired therapeutic or diagnostic effects are achieved because the active
ingredients can directly reach the affected regions.
The invention will now be described in more detail by way of the following

non-limiting examples:



| ater. For therapeutic purposes, nethods for irradiation of different areas
of the body, e.g. by lanps or lasers are well known in the art (see for
exanpl e W&o 2dsm7Bapgh, Chemi stry in Britain, My 1986 pprcd320088)2297he
wavel ength of |ight used for irradi atiZon may be sel ected to achi eve an
efficaci ous photosensitizing effect. The nost effective light is light in
t he wavel ength range 300-800 nm typically 400- 700 nm where the
penetration of the light is found to be relatively deep. The irradiation
will in general be applied at a dose level of 10 to 100 Joules/cn2 with an
intensity of 20-200 mWcnR when a |laser is used or a dose of 10-100 J/cn®
wi th an i nt eriamplof - Fo-ol&inpinennéhenwtasromgprisagh- AL Aalpgdyl ester flbothetapeaticrent |
irradiation is preferahl rformed for 5 to 30 mnutes, preferably for 15
ni nut es. Fortﬁ?gﬂﬂBQfE?O%WEEHWEFFon is preferably performed during the
whol e di agnostic procedure or during a part thereof, e.g., when conbined
with white Iight detection. A single irradiation may be used or

al t ernatd vel WCanpanght 1:spl it dose in which the light dose is delivered in a

nunber of fr [ Qns . Q. ew mputes to.a,f rs b en

i rad ati ons S-mbete fEl ¢ ol WOWRR e PiE A R s AR e

Devi ces speciHydzétyeyhyddalmilese f or L@@ hg irradiating the colonic area wll
preferably be used, e.g. an endoscope. For diagnostic use, the area is

preferably first inspected using white |ight. Suspicious areas are then

exposed to bl | i i&ald.y. r i - 450 nm. The emtted
fIuorescence1#%é€hﬁﬁ%mﬁé%%ﬁg%ﬂdégﬁggghgg¥%%?l5gﬂghgltect af fected cancerous
or non-p@ancerous tissues having a higher netabolic activity than healthy

ti ssue. When carrying out diagnhosis, it is preferable to use blue |ight
usi ng a devi &OmPenyd endoscope and assessing the fluorescence. An

advant age of emas accordi ng e present invention relates to their
ef ficacy, seé@?ﬁ?gpty and specifig%g?ﬁghen used for diagnostic purposes and
t he overal | tSodiumptwtrylsulphdtteone f200®PT. I n addition, the present enenmms
have a hi gh degree of patient co i.,ance. The enemas of the present

i nvention ard Y550 Walstar kabl v stg%+388?§r exanpl e, the pharnaceuti cal
product g5 can be stored, e.g. at roomtenperature and humdity, for at |east
12 nonths, nore preferably at |east 24 nonths, still nore preferably at

| east 36 nontlhs companends are filled into a plastic container (500 ml).

Prior to use the components are mixed and used as follows:
Component 1 is preheated in a water bath to 45-50°C. Component 1 is added to the
20 container with component 2. The container is shaken for 3 minutes and allowed to
reach body temperature before the solution is administered as an enema. After
administration of the enema, the patient is moved from side to side and also with
head about 20 degrees up and down for 10 minutes. The viscosity of the enema is at
this time higher than the viscosity of the enema during administration.
25 The enema is removed after 30 min to 1 hour and the rectum/colon examined with

PDD followed by PDT.

Example 2 - Two-component kit comprising an enema and tablets for oral
administration for treatment of colorectal cancer.

30
Coated tablets comprising 5-ALA hexyl ester HCI (kit component 1):



The products and nethods of the invention nmay be used to treat and/or

di agnose cancer or non-cancerous conditions in the | ower gastrointestinal
tract, irwpastoiwediar in the large intestine (colon), espETIERRIY/009293 he
signmoid colon, the descending colon &% the rectum Such conditions include
i nfl ammat ory bowel di seases, colorectal cancer, ulcerative colitis, Crohn's
di sease, irritable bowel disease, etc. Inflammtory bowel diseases are

i nfl ammat ory di seases of the |arge and snmall intestines which nay be caused

by a nunber ?\ﬁicﬁ&?}t' 1fine LeMUTRE(ARRE] PRI2Y he regions aRhagd ed extend over a
wi de range of the colon, e.g. to the descénding colon or transverse col on.

Use of the elemmspmepalairatons herein descri bed ensures34dhmg the desired

t herapeutic qr, diagnostic fects are achi eved becausg the active
ot s orabariagteye it

i ngredi ent s XesterHGleh the affected regions. P&™Envention will now

be descri bed NifpneBium d&kae! by way of the follow ng nofphighi ting
exanpl es: Exanple 1 - Two-conponent enenma conprising 5- ALA hexyl ester for

t herapeutic treatnent of colorectal cancer Conponent 1: 5-ALA hexyl ester

HC 1000 ny ui val ent to 850 s ALA hexyl ter. dr 2t Ny, | I ul ose
1000 g The aiBiEREets @ iRk BBk AR e Bbar P e YRS s
Conponent 2 didahat&€N ®mm O THE BdbetSard doated i thydrSatefonas6lufiof offGudtagit Sk Ba) wat er
ad. 500 mM The conponents are filled into a plastic container (500 m).
Prior to use (¢ adipehurigatg(t panddriehd used as fol | ows: Conponent 1 is
preheated in a water bath to 45-500C. Conponent 1 is added to the container
W th conponent 2. The container is shaken for 3 mnutes and allowed to
reach bpiy t @npmaabtipeisingfOAEA lexyt edtert HOh(kitcoagponentX)er ed as an enena.
After adm nistration of the enema, the patient is noved fromside to side
and al so with head about 20 degrees up and down for 10 m nutes. The

viscosity of Hag . @B8FBném At
5-ALA hexyl ester HCI 500 mg (equivalent to 425 mg 5-ALA hexyl ester)
Sodium chloride 4 grams
15

The components are filled into a plastic container (750 ml).

Enema component B:

Glycerol 30 grams
20 Sodium laurylsulphate 100 mg

Aqueous buffer pH 6.0 ad. 500 ml

The components are filled into a plastic container (500 ml).

25 The components of the kit are used as follows:
Two tablets are administered 20 hours before PDT.
Enema component B is added to enema component A. The mixture is shaken for 30
seconds. The enema is administered to the patient 1 hour before PDT by being
instilled over a period of 30 min following a 15-30 min rest. The patient is moved
30 as described in Example 1 to secure good filling of the colon. The enema is then

removed and PDT is performed.



this tinme higher than the viscosity of the enema during adm nistration. The
enema is renoved after 30 mn to 1 hour and the rectun col on exam ned with
PDD f ol | oWeaotwo72BY. Exanple 2 - Two-conponent kit conpPCIiERgoa/0esEma and
tablets for oral admnistration for teatnent of col orectal cancer. Coated
tabl ets conprising 5-ALA hexyl ester HO (kit conponent 1):Mcrocrystalline
cel lul ose (Avicel PH 102) 380 ng Lactose nonohydrate 340 ng 5- ALA hexyl
ester HCl 150 ng Magnesium stearate 10 ng The conponents are m xed and
tablets are mxﬁlgﬁleeﬂ_-hneﬂh e6SpriSiAPBLABAI Ry s e fohdk SN hion (St]w?o mm  The
tablets are coatéd wth an acetone solution of Eudragit S-100 (6 % and
triethyl citrcampoid®) and dried. Enema conprising 5-ALA hexyl ester HCO

(kit conponent 2): Enenma conponent A: 5-ALA hexyl ester HC 500 ngy
(equivalent to 425 ng 5- ALA hexyl ester) Sodiumchloride 4 grans The
conponent s ar@nhpdnkefidl:i nto a plastic container (750 m). Enema conponent B:
A ycerol 30 grams Sodi um | auryl sul phate 100 Agueous buffer pH 6.0 ad.
500 M The compbAdmxgl eptw HEl jed into %D%na@r%cmgén/t\hi‘\d@MKm m). The
conponents of the kit are used as follows: Two tablets are adm nistered 20
hours before PDT. Enema conponent B is added to enema conponent A. The

m xture is slGdagponkar2:30 seconds. The enenmm is adm nistered to the patient
1 hour before PDT by being instilled over a period of 30 min follow ng a
15-30 min redehexphe patient is noved a-488S bed in Exanple 1 to secure

good filling ol on. The enenm i n renoved and PDT is
per f ormed. Exgqn% gagw? Enema conpri si ngﬁggflﬂgA hexyl ester in iohexol

sol uti ol (t WEDTA calcium 15 mg
Hydrochloric acid to adjust pH to 6.8-7.0
Purified water ad. 150 ml

Prior to use the components are mixed and used as follows:

15 Enema component 2 is added to enema component 1. The mixture is shaken for 30
seconds. The enema is administered to the patient 2 hours before PDT. The patient
is moved as described in Example 1 to secure good filling of the colon. The filling
of the colon is followed by X-ray imaging. The enema is removed and PDT is
performed.

20
Example 4 - Two-component enema comprising 5-ALA benzyl ester for therapeutic

treatment of colorectal cancer

Component 1:

25 5-ALA benzyl ester HCI 1028 mg (equivalent to 884 mg 5-ALA benzyl ester)
Hydroxyethyl cellulose 500 mg
EDTA trisodium 10 mg

The components are filled into a plastic container (750 ml).
30
Component 2:

Glycerol 10 grams



conmponent) Conponent 1: 5-ALA hexyl ester HO 300 ng (257 ng 5- ALA hexyl
ester) Conponent 2: |ohexol 43.3 grans Tronetanol 180 ng EDTA cal cium 15 ng
Hydr ochl owocosmai7e4ivo adj ust pH to 6.8-7.0 Purified wat ePCadP2d05009203 Pri or
to use the conponents are m xed and u¥ed as follows: Enema conponent 2 is
added to enenma conponent 1. The m xture is shaken for 30 seconds. The enenm
is admnistered to the patient 2 hours before PDT. The patient is noved as
described in Exanple 1 to secure good filling of the colon. The filling of

the colon is | d by X-ray inmaginggslhe,enena i s renoved and PDT is
per f or med. Egg%pﬁcgwﬁ - Two- conponent eg'eréggorrpri sing 5- ALA benzyl ester

f or ther apeutGhitosardattaer(FMC bopbhmes) all.Ocaancer Conponent 1: 5- ALA benzyl
ester HCl 1028 ng (eguivalent to 884 5- ALA benzyl ester) Hydroxyet hyl
cel | ul ose 508SAREOREARIA tri sodi um 10 rrgn#]rﬁa@érrponents are filled into a

pl astic cont g Reaeqd Wage M ). Conponent 2 s@hygerol 10 gransStearic acid 0.5
gram Chitosan |l actate (FMC biopolyner) 1.0 g |Isopropanol 20 grans Purified
wat er ach 500 ml The conponents are filled into a plastic container (500

m). Prior tc}‘hlél:scgmt;)grelen(%g g%c}ﬂE:ﬂtirslto%rl)eias%cxc%gta?n%g (é’b?)ergl)?s fol I ows:

Prior to use the components are mixed and used as follows:
Component 1 is pre-heated in a water bath to 45-50°C. Component 1 is added to the
10 container with component 2. The container is shaken for 3 minutes and allowed to
reach body temperature before the solution is administered as an enema. After
administration of the enema, the patient is moved from side to side and also with
head about 20 degrees up and down for 10 minutes. The viscosity of the enema is at
this time higher than the viscosity of the enema during administration.
15 The enema is removed after 30 min to 1 hour and the rectum/colon examined with

PDD followed by PDT.

Example 5 - Two-component enema comprising 5-ALA benzyl ester for diagnosis

of colorectal cancer

20
Component 1:
5-ALA benzyl ester HCI 514 mg (equivalent to 442 mg 5-ALA benzyl ester)
Hydroxyethyl cellulose 200 mg
EDTA trisodium 10 mg
25
The components are filled into a plastic container (750 ml).
Component 2:
Glycerol 10 grams
30 Sodium laurylsulphate 200 mg

Pectin (GENU Type:LM-104 AS-Z) 05g
Dimethyl sulphoxide 20 grams



Conmponent 1 is pre-heated in a water bath to 45-500C. Conponent 1 is added
to the container with conponent 2. The container is shaken for 3 m nutes
and al | oww0 20m/a7eaeh body tenperature before the sol uti eaTiEP2@0dnNdst er ed
as an enema. After admi nistration of Ithe enemn, the patient is noved from
side to side and also wth head about 20 degrees up and down for 10

m nutes. The viscosity of the enena is at this tinme higher than the
viscosity of the enema during adm nistration. The enema is renoved after 30
nmn to 1 hour and the rectuntcolon exap ggg i th PDD followed by PDT. _
Exanpl e 5 - Two-conponent enema conpri Sing BrALA benzyl ester for diagnosis
of col orectal cancer Conponent 1: 5-ALA benzyl ester HO 514 ng (equival ent
to 442 ng 5- ALA benzyl ester) Hydroxyethyl cellulose 200 ng EDTA tri sodi um
10 my The coﬂﬁ’@r‘?@ﬁ‘ﬂ’gn@r‘%arﬁiﬁl?eédm’iorﬂéa%ilcrﬂoa?ﬂe&(mﬁ‘ﬁi ner (750 m).
Component 2: G ycerol 10 granms Sodi um | auryl sul phate 200 ng Pectin (GENU
Type: LM 104 AS-Z) 0.5 g Di nethyl sul phoxide 20 gransPurified water ad. 500
mM The conporeiot o aseghé corhpehentst ave aiptdamid used anfodliomsr (500 m ). Prior to

use the conpapents are. m xed and used as.fol . onent. 1 i e- heat ed
o a water | b RgeRSt BT BEa e Nl DS el CommBRphi ety ¢ b
conmponent 2. &, ARt AliREEorhSorRRRK EThé €8ntAnBi i YhARn 3O AimAveshd Moweach
body tenperature before the solution is adm nistered as an enena. After

adm ni st rat i émreach bpdy smpematuretbefqya thessolution isradoiisteredas prjenanep. sAfier and

al so with head _about. 20 .degrees and down for. 10.m putes, The viscosity
of the enema ¥ gmgftr?t'rﬂns()fsl?%%mmag #gerpatuﬁ%trfs e e@lﬁg Co% ?{3;) %ﬁ?e ?‘I}Qeaqgon‘ghtg during
adm ni st at i ¢dad dhit 20d6@ebSup SIBH BIrt10midltes] Thi OistosMGWT théhehtiEis at
rectuni colon examned with ] ) ) o )

this time higher than the viscosity of the enema during administration.

The enema is removed after 30 min to 1 hour and the rectum/colon examined with

PDD followed by PDT.

15 Example 6 - Two-component enema comprising 5-ALA benzyl ester for therapeutic

treatment of colorectal cancer

Component 1:

5-ALA benzyl ester HCI 1028 mg (equivalent to 884 mg 5-ALA benzyl ester)

20 Hydroxyethyl cellulose 500 mg
Acetylcysteine 200 mg
EDTA trisodium 10 mg

The components are filled into a plastic container (750 ml).

25
Cdmponent 2:
Glycerol 10 grams
Stearic acid 0.5 gram
Polysorbate 60 0.3 grams
30 Tween 20 0.4 grams
Polyacrylic acid (Fluka) 10g

Isopropanol 20 grams



PDD foll owed by PDT. Exanple 6 - Two-conponent enenma conprising 5-ALA
benzyl ester for therapeutic treatnent of colorectal cancer Conponent 1:

5- ALA bernw9l20est7es19HCI 1028 ng (equi val ent to 884 ng 5- ACAVEPRIRPDI2ETt er)
Hydr oxyet hyl cellul ose 500 ng Acetyl c32stei ne 200 ng EDTA trisodium 10 ny
The conponents are filled into a plastic container (750 m ). Conponent 2 :
A ycerol 10 granms Stearic acid 0.5 gram Pol ysorbate 60 0.3 grans Tween 20
0.4 grans Polyacrylic acid (Fluka) 1.0 g |sopropanol 20

gransDi et hyI$§iel Qﬁgxﬁmgrans Purifigggﬁﬁ%er ad. 500 mM The conponents
are filled into a“plastic container (5 1 Prior to use the conponents
are m xed anduudfied waserf ol | ows: Conponend. SD0imsl pre-heated in a water bath to
45-50 0C. Conponent 1 is added to the container with conponent 2. The
container is shaken for 3 mnutes and allowed to reach body tenperature
before the 5Q*h‘étcbﬁﬁboh&téﬁ‘é‘ﬂileatiﬁtbeadplés'ii_c%nﬁm’e'i‘?soo%l)?r admi ni stration of
the enema, the patient Is noved fromside to side and al so with head about
20 degrées up and down for 10 minutes. The viscosity of the enena is at
this tinme higher thag t he visc sitxﬂof t he eaens puring adm ni stration. The
enema is rendyRl IGETeAPe SEPRIFRR TS MY n‘ﬁeaﬁ% WO¥Sunt col on exani ned wi th
PDD f ol | owed dngdaént Ex38heatdd in alWatet BATRQH @BI50L0e Tonssutiehi Bistddéd ALA

nmet hyl ester for therapeutic treatnment of col orectal cancer
the container with component 2. The container is shaken for 3 minutes and allowed

to reach body temperature before the solution is administered as an enema. After

10 administration of the enema, the patient is moved from side to side and also with
head about 20 degrees up and down for 10 minutes. The viscosity of the enema is at
this time higher than the viscosity of the enema during administration.
The enema is removed after 30 min to 1 hour and the rectum/colon examined with
PDD followed by PDT.

15
Example 7 - Two-component enema comprising S-ALA methyl ester for therapeutic

treatment of colorectal cancer

Component 1:

20 5-ALA methyl ester mesylate salt 2000 mg

Methyl cellulose 100 mg
Salicylic acid 200 mg
EDTA trisodium 10 mg
Chitosan 200 mg
25
The components are filled into a plastic container (750 ml).
Component 2:
Glycerol 10 grams
30 Stearic acid 0.5 gram
Polysorbate 20 0.3 grams

Brij 30 0.2 grams



Component 1: 5-ALA nethyl ester nesylate salt 2000 ng Methyl cellul ose | OO
nmg Salicylic acid 200 ng EDTA trisodium 10 ng Chitosan 200 ng The
conponentwoanw/d7241bed i nto a plastic contai ner (750 m ) PCCHRPR@ANN9D:

G ycerol 10 grams Stearic acid 0.5 gr¥m Pol ysorbate 20 0.3 grans Brij 30
0.2 gransPol yacrylic acid(Fluka) 1.0 g |Isopropanol 30 grans Purified water
ad. 500 mMl The conponents are filled into a plastic container (500 m).
Prior to use the conmponents are m xed and used as follows: Conponent 1 is

pre-heated ip RackigFlikhP 45-500C. (@ggpponent 1 is added to the
cont ai ner witr??}&ao or?gﬁl? 2‘ )'?he container is shaken for 3 m nutes and

al | oned to rdsupnofandl tenperature bef oilegraime sol ution is adm nistered as an
enenma. After administration of the enenm, the patient is noved fromside to
side and also with head about 20 degrees up and down for 10 m nutes. The

viscosity of pihhgc8NaiEG 1S at this tingdkalhgn than the viscosity of the
enema during adm nistration. The enema is renoved after 30 min to 1 hour

and the Yectuni col on exanined with PDD fol | owed by PDT. Exanple 8 -
Two- conponentKit conpri si n_ene nd_ f.abl far oral adm nistration
for treat nentrhgfcoglgf)g?rg%?rglqﬁ%:e?ﬁ%tgrg prl%ct)%tcga{a?‘a%ge sm@'orrpr i sing 5-ALA hexyl
ester HCl (kit conponent 1): Mcrocrystalline cellul ose (Avicel PH 102)
380 ny Lactose nonohydrate 340 ng .

Prior to use the components are mixed and used as follows:

Component 1 is pre-heated in a water bath to 45-50°C. Component 1 is added to the

10 container with component 2. The container is shaken for 3 minutes and allowed to

reach body temperature before the solution is administered as an enema. After

administration of the enema, the patient is moved from side to side and also with

head about 20 degrees up and down for 10 minutes. The viscosity of the enema is at

this time higher than the viscosity of the enema during administration.

15 The enema is removed after 30 min to 1 hour and the rectum/colon examined with

PDD followed by PDT.

Example 8 - Two-component kit comprising an enema and tablets for oral

administration for treatment of colorectal cancer.

20
Coated tablets comprising 5-ALA hexyl ester HCI (kit component 1):
Microcrystalline cellulose (Avicel PH-102) 380 mg
Lactose monohydrate 340 mg
25 5-ALA hexyl ester HCI 150 mg
Magnesium stearate 10 mg

The components are mixed and tablets are prepared by direct compression. Tablet
diameter: 13 mm. The tablets are coated with an acetone solution of Eudragit S-100

30 (6 %) and triethyl citrate (1%) and dried.

Enema comprising 5-ALA hexyl ester HCI (kit component 2):



5- ALA hexyl ester HO 150 ng Magnesium stearate 10 ng The conponents are

m xed and tablets are prepared by direct conpression. Tablet dianeter: 13
nm The twibl2et72a41@ coated with an acetone sol ution of PBaaERGIw/0B2900 (6 X
and triethyl citrate (1% and dried. H#nenma conprising 5-ALA hexyl ester HC
(kit conmponent 2):Enema conmponent A: 5-ALA hexyl ester HCO 500 ng
(equivalent to 425 ng 5- ALA hexyl ester) Sodiumchloride 4 grans EDTA
trisodi um 30 ng Hydroxyet hyl cel | ul ose 400 ng Pectin (Copenhagen pectin) 300
ng Sodi um | auryl sul phate 300 ng The conponents are filled into a plastic
container (750 m ). Enenma conponent B: dycerol 30 grans Ethanol 10 grans

| sopropanol Enegraawmpbgeedts buffer pH 6.0 ad. 500 ml The conponents are
filled into a plastic contajner (500 m). . The co nent f.the kit are
used as foll OiﬂgLAﬂmy{ %Pb?ré'?épare ésig)rﬁlﬁﬂ%‘l“é‘@é‘a‘t %E%ngg'gég‘ol?eé‘y .YS Enema
conponent B i qafdeRloli@e ENEMR Cconp t A The mxture is shaken for 30
seconds. The enenma I's adm nistered " to the patient lhour before PDT by being
instilled ovdeDBA pesadoemof 30 mi mMGmgl owi ng a 15-30 nmin rest. The patient

is noved as scribed,i anpl e to secure good filling of the colon. The
enema is theﬂ%f‘%w l%?mb‘%f’ﬁ is ‘é" rPBrmed. Gl ai ms: 1. An enema preparation

whi ch conpri %@tiﬁgm%ﬂqjebii[@er:;m h is 5-ALA or a precursor or
derivative thereof and at |east one pharmaceutically acceptable carrier or

exci pi ent andogdiyne lrurdsulpdateconpri®asgone or nore of the fol |l ow ng:

10 The components are filled into a plastic container (750 ml).

Enema component B:

Glycerol 30 grams

Ethanol 10 grams
15 Isopropanol 15 grams

Aqueous buffer pH 6.0 ad. 500 ml

The components are filled into a plastic container (500 ml).

20 The components of the kit are used as follows:
Two tablets are administered 20 hours before PDT.
Enema component B is added to enema component A. The mixture is shaken for 30
seconds. The enema is administered to the patient 1 hour before PDT by being
instilled over a period of 30 min following a 15-30 min rest. The patient is moved
25 as described in Example 1 to secure good filling of the colon. The enema is then

removed and PDT is performed.



a) one or nore viscosity enhancing agents; b) one or nore nucoadhesive
agents or one or nore nmucol ytic agents; c) one or nore penetration

enhancer sWO2AW/3418ne or nore chel ati ng agents. 2. An eREFEPRP08H8328% i on
according to claim1, wherein said phBtosensitiser is a 5-ALA derivative or
a pharmaceutically acceptable salt thereof, preferably a 5-ALA ester or a
phar maceutically acceptable salt thereof. 3. An enenma preparation accordi ng
to clainms 1 or 2, wherein said photosensitiser is a conpound of fornula I

or a pharnaceyf;izal |y acceptable salt thereof: R2 2N- CH2COCH2- CH2CO-OR (1)
wherein RL répresents a substituted or unsubstituted al kyl group; and R2
each independently represents a hydrogen atomor a group RL. 4. An enenm

preparation gccording to claim3 rein_.each repr.esent en and
Rl represents’an @fb%ﬁ’&%qrﬁ?a&f‘%ﬁ Wé\{é ﬁpmﬁl?espar%l}oe?sgﬁsf)l{}&éw 1%*%5?‘{25‘% dg}r oup.
5. An enema RIR&RER of Berddtivt dhdieb fland A leasiione pamgacettidally asbeptabldicafied
enema preparation conprises a) one or nore viscosity enhanci ng agents or b)
one or rfore wnewcipisasindsovhigh fitrthes compesesongHF Boseiebingfollovigent s or c) one
or nore penetration gn : : : hel ati ng agents. 6. An
enema preparation ac o:b%?%ghf"égg‘ﬁg‘g%t %%8?&%[?%{%%3&1 to 4, wherein said enema
preparati on conpri seb) lphe®@htnodé muosihesioe bydntCoragenirsnorp mafcelyaiblagentsy
conbination with ¢c) one or nore penetration enhagpers and/ or d) one or nore
chel ating agents. 7.CSAPNEREMOHPEIAREEN BRhAEESMIng to any one of clains 1

to 4, wherein said e %e%&%&éﬂél&ﬂlgﬁ&%}{s! ses b) one or nore nucoadhesive
C

agents, preferably in conbination wt one or nore penetration enhancers
and/or ) one or nore chelating agents.

2. An enema preparation according to claim 1, wherein said photosensitiser is a
5-ALA derivative or a pharmaceutically acceptable salt thereof, preferably a 5-ALA

ester or a pharmaceutically acceptable salt thereof.

15 3. An enema preparation according to claims 1 or 2, wherein said
photosensitiser is a compound of formula I or a pharmaceutically acceptable salt

thereof:

R%N-CH,COCH,-CH,CO-OR' (D
20
wherein
R represents a substituted or unsubstituted alkyl group; and

R’ each independently represents a hydrogen atom or a group R'.

25 4. An enema preparation according to claim 3, wherein each R? represents

hydrogen and R! represents an unsubstituted alkyl group, preferably a C;-Cs alkyl
group.

5. An enema preparation according to any preceding claim, wherein said enema
30 preparation comprises a) one or more viscosity enhancing agents or b) one or more
mucoadhesive agents or one or more mucolytic agents or ¢) one or more penetration

enhancers or d) one or more chelating agents.



8. An enema preparation according to any one of clains 1 to 4, wherein said
enenma preparation conprises a) one or nore viscosity agents, preferably in
conbi nat iIwO 20d7243Y one or nore nucoadhesi ve agents or ROTGPRAVHORNRGENL S,
and c) one or nore penetration enhanc¥®rs and/or d) one or nore chelating
agents. 9. An enenmma preparation according to any preceding claimfor use in
medi ci ne. 10. An enena preparation according to any preceding claimfor use
in the photodynam c treatnent or diagnosis of cancer or non-cancerous
conditions in the lower part of the gastrointestinal tract, preferably in
the colon and rectum 11. An enena preparation according to claim10 for
use in the ploot odyxaenema preparagot accordingtproyiaeof claoms ¢ damdewbersincaiddi t i ons

in the | ower Bart of the gastr.oi t)esti nal tract, .preferabl n- cancer ous
condi tions sENERE BEFPRTATAN PAMPEATID GRS o BEs MicQivtiE asenty, destEiblancol i 11 o,

Crohn’ s di seagmbaidoh Wilhl GRInE 0P RMRE p&eiafiON Bnhahders /68 Eher@RGEat i on
according to any preceding claimfor use in the photodynam c treatnent or
di agnosis of chelateg agentsnon- cancerous conditions in the lower part of the
gastrointestinal tract, wherein said treatnment or diagnosis conprises the
steps of: (i) adm nistering to a patient an enenma preparation according to
any one of clyai ms Aln éfendh preparati@PidconBhg 1o i dnleod cladths & t 4/Whaeinisail for the
phot osensitiser to achieve an effective tissue concentration at the desired
site; and (i ienympREpeEasioncamprgeshongosmeseasiceadhgsive agentypreferahly in
preparation f r di I i i (a) the

| ower part of° 8{1%%}% g‘é{gﬁ} gll toggtolg ﬁlé)ﬁ é éﬂgtréﬁ%’)%mgg?éég6}3{/%)12@[51%8&2@%8“& ed,
preferatl y byhelatingagentd. eansi ng enena or a | axative. 14. An enema
preparation according to any preceding claim which further conprises an
anti-cancer agent or a non-photosensitising agent, preferably an
antibiotic, gn X rgy em%r@géraﬁ&?wcomin £ M5l one QRLTaBRE 1398 Nherdimrsafd Ki L OF
pack contai ning an enera preparation actording to any one of clains 1 to 8,
and separ at eleperaa poapatatioo Rpmprisésar) one opmiosé vigcasity @gents] preferably in

combination with b) one or more mucoadhesive agents or mucolytic agents, and c)

15 one or more penetration enhancers and/or d) one or more chelating agents.
9. An enema preparation according to any preceding claim for use in medicine.
10. An enema preparation according to any preceding claim for use in the

20 photodynamic treatment or diagnosis of cancer or non-cancerous conditions in the

lower part of the gastrointestinal tract, preferably in the colon and rectum.

11. An enema preparation according to claim 10 for use in the photodynamic
treatment or diagnosis of non-cancerous conditions in the lower part of the

25 gastrointestinal tract, preferably non-cancerous conditions selected from
inflammatory bowel disease, ulcerative colitis, Crohn's disease and irritable bowel

syndrome.

12. An enema preparation according to any preceding claim for use in the
30 photodynamic treatment or diagnosis of cancer or non-cancerous conditions in the
lower part of the gastrointestinal tract, wherein said treatment or diagnosis

comprises the steps of:



phot osensitiser which is 5-ALA or a precursor or derivative thereof.
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(1) administering to a patient an enema preparation according to any one
of claims 1 to §;

(1))  optionally waiting for a time period for the photosensitiser to achieve
an effective tissue concentration at the desired site; and

(iii))  photoactivating the photosensitiser.

13. An enema preparation for use according to claim 12, wherein prior to step (a)
the lower part of the gastrointestinal system of said patient is evacuated, preferably

by using a cleansing enema or a laxative.

14. An enema preparation according to any preceding claim, which further
comprises an anti-cancer agent or a non-photosensitising agent, preferably an

antibiotic, an X-ray contrast agent or an MRI contrast agent.

15. A kit or pack containing an enema preparation according to any one of
claims 1 to 8, and separately an oral composition comprising a second

photosensitiser which is 5-ALA or a precursor or derivative thereof.



