117 January 2006 | NJECTABLE GALENI C FORMULATI ON FOR USE IN A DIAGNOSIS OR A
- PHOTODYNAM C THERAPY AND METHOD FOR PREPARI NG SAME The present invention

relates to an injectable galenic forrmulation for use in a.@,g' §?§ or in
a photodynam c therapy (PDT), containing a photosensitisin %ﬂ%ﬂ? ?ived
froma nodified bacteriochlorophyll and a pharmaceutically acceptable
carrier in an-aqueous phase. The present invention is also concerned with a
met hod T O JERTABLE SALENID FORMUEATIONF ORI USEINAIBIAGNOSISOR i t y
years ago; It had Deen denpnstrated that porphyrins were capabl e of

accunul at i ngPHOTODYNARIC THERAPYANDMETHOD FORBREPARING@AMEapabl e of
fluorescing in these tunorous tissues when irradiated, by absorbing light in

situ. 15 OnMng to their properties, these porphyrins have denonstrated that
they weThe pregatiinvantioprelates fe aainjentebledalegicfernylation I@ELSE MR a t urour
by localising fluorescence. 20,ln_r y . . L1 Sing
agerf s HiAIPASSQrd Ao A e ARE Py ity B AiRGe s otkienagsht, 2
whi ch p : Ml oh hi/lhahdtdshaindesutivallyaddeipgalblechni que,
known a@&y\fé@nﬁ%%mg%ﬁfgedt)ﬁggg?&"ﬁloor?EP%T contllgnues to incyease.p*ZS In this

t echni qaitrief irplotqdyoasphaséer apy (PDT), a photosensitising agent is’ :
adm ni stered, which is capable of fixing itself preferentially in tissues in

which the cells proliferate and said tjssues. are. e 1 avi ng
a wav el Eingphesent @warélona%ﬁlﬁ%%@'lwr‘@%é” Wh&9e |r§?§égﬁ'?ém'§t+je%?%%%a
nmonochr omati c. | . source (laser) or a polychromatic li.ght source (| anp).
- 30 Hhe 8E6’sfgﬂgg{%|&'gﬁhg product, which is not toxic per. se, has the
~property, after having been excited by the absorption of photons, to revert

to its Bostfiryyae dyo, itetb beenidemonstrated that porphyrins were capable of
accumulating in tumorous tissues and that, furthermore, they were capable of

ﬂuoreséing in these tumorous tissues when irradiated, by absorbing light in situ.

15 - _ : .
Owing to their properties, these porphyrins have demonstrated that they were

capable of providing an interesting means for detecting a tumour by localising

fluorescence.

20 In recent.years, the use of photosénsitising agents in the treatment of cancer has
been the object of numerous studies, which proved to be very promising, so that the
interest in this technique, known as “ photodynamic therapy “ or PDT continues fo

increase.

25 in this technique of photodynamic therapy (PDT), a photosensitising agerjt is
administered, which is capable of fixing itself preferentially in tissues in which the
-cells proliferate and said tissues are exposed to a light having a wavelength which is
absorbed by the photosensitising product, from a monochromatic light source (laser) -
or a polychromatic light source (lamp). | ' '

30 - ' _ ]
The photosensitising product, which is not toxic per se, has the property, after having

been excited by the absorption of photons, to revert to its basic state by transferring
energy to afnbient oxygen to form a singlet oxygen (type !l photo-oxidation) and / or
oxygenated free radicals (type | photo-oxidation).
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energy to ambi ent .oxygen to forma singlet oxygen (type Il photo-oxidation)
~and [/ or oxygenated free radicals (type | photo=oxidation). 35 2 17 January
2006 These oxygen. derivatives are extrenely reactive and ,H)El C ang tohey
oxidise all the tissue constituents with which they conme 1h/@yfrK<006
Furthernore their diffusion is very lidited and the |ifespan is short, so
that the 5 phototoxic effect induced by an exposure to |ight of the

phot osensitisin ent. I ens] Al | o ik ohAdhealox@fise falrtHehe
phot-odJH&ﬁ?@Xm%?ggf}V%v éﬁ %PécéﬁtgémgﬁWr 0 ogsge,l‘élagpht hgl nol ogy, in

parti Cﬁgé’ﬂe {;&’istft@éni‘srvﬂﬂi JRiieh tfeysedmednroonidett degeneration (SMD), 10

cardi ol'ogy (restenosis after an angiopl asty), rheumatol ogy and der mat ol ogy.

A consi derabl e nunber of phot-osensitisirrllng mol ecul es have, bee ﬁudi ed for
ghei r F‘d?me'rrﬂongm]bﬁldﬂﬁam iﬁmﬁ?iteﬁsa_ &ejbf@sganngr%qﬁpépﬁﬁe the .
erivatives and, in particular, of Photofrin ' ; , fyer ich .
i's & nipkbtotexioffechinducatban @xgogpr%f%M%ﬁﬁ}>§ﬁ€°,t§§g¢r§ﬂ§’Qggéﬁ%ﬁ}? Quadr a
Logi c Technollga%il)gqsép I nc. -Vancouver, BC, Canada) i n photodynam c therapy has
f

| ar gel YETHBH® gated (see for exanple Dougherty, T. J., Photochem
Phot obi ol ., 46,569 (1987) ; Kessel- et al., Photochem  Photobiol. 46, 563

(1987) ¢ '  the: ' t & .in cancermlegp.adrologyt Caughan,
S_ S ) Wﬁ?g@ﬁéﬁ}f&%ﬁéﬁs tdr thé phStediyRanife tierappave | 0 y ughan

ot obiol. 46, 903 (1987) ;,and Goner : . I Py
Hemat olophttimoldgy? ih pasisa)ar. for thﬁrﬁeatraenh@‘gwn'@ mcéeg?%" Q%%e%v%fé“ﬂﬁigwé@)a
hemat opor phyrin derivatiye (HPD) .wh ' Hermatbhigyt e of
poriphyroﬁfdléé’ﬂﬁ&[ﬁﬁg%”q%ﬁgtﬁégg %ig'ﬁﬁﬂa%ﬁﬁwﬁa"@g hqutgggorephyri n, :
hydr oxy- et hyl - vi nyl - deut er opor phyri n, protoporphyrin-and diners / polyners

of porphyrinh. f bk B3 LhBESs e raNighe Hiolecles havehbeet studiegor Higiol _ 46,
569 (1838%,*&%%&%%?2%“ te of tpfﬁhese studies, it was found that the therapeutic

uti | i saigedn phibtadyesenic 3oer@pyt vati ves of hemat opor phyrin suffered two major
dr awbacks.

15 The use of hematoporphyrin derivatives and, in particular, of Photofrin ® (a sodium
porfimer, which is a mixture of ethers and esters of dihématoporphyrin marketed by
Quadra Logic Technologies, Inc. Vancouver, BC, Canada) in photodynamic ‘therapy
hés largely been investigated (see for example Dougherty, T. J., Photochem.
Photabiol., 46, 569 {(1987) ; Kessel et al., Photochem:. Photobiol. 46, 563 (1987) ;

20 -Dougherty,'-T. J., Semin. Surg. Oncol,, 2, 24 (1986) ; McCayghan, J. 8., Photochem.
Photobiol. 46, 903 (1987) ; and Gomer, C. J., Semin. Hematol., 26 (1) 27 (1989)).

In\rﬁost clinical studies, use was made of a hematoporphyrin derivative (HPD.) which

was comprised of a mixture of porphyrin compounds (monomers of porphyrin,
95 hematoporphyrin, hydroxy-ethyl-vinyl-deuteroporphyrin, protoporphyrin-and dimers /
) ‘polymers of porphyrin) (see for instance, Daugherty, T.J. Phptochem. Photcbiol. 486,

569 (1987).

As a result of these étudies, it was found that the therapeutic utilisation of these

30 derivatives of hematdpdrphyrin suffered two major drawbacks.

The first one is that, at the wavelengfh of the Iight which activates the compound, the

light does not penetfa’te sufficiently deeply into the tissue (see for instance, Doiron et

al., pp. 281 — 291 in 7 Porphyrins in Tumor Phototherapy, Edited by A. Andreoni and
315 R Cuulbreddu, Plenum Press, New York, 1984), so that the use'of these compounds



The first one is that, at the wavelength of the |ight which activates the
~conpound, the 1light does not penetrate sufficiently deeply into the tissue

(see for instance, Doiron et al., pp. 281 - 291 in : PorpWri ns i%pggm)r
Phot ot herapy, Edited by. A, Andreoni and, 35 R Cuul breddu, ' 'Pr&MHaY s, New

York, 1984), so that the use of these conpounds -3 17 January 2006 is Ii’m'ted
to the treatnment of tunmours of a small size and is -inadequate for treating

o1 vais (gUen0 e BalRhRr HMBUR pf RSl aR8 AR B i ae NP e e

tissue%%uwﬁ,cggd @é@p'iﬁm@time,i n particular, a cutaneous and an ocul ar.
phot osensitisation, which can persist over four to eight weeks after the

treatment, and-this. requires that special precautions be t akgn, uch as,
for -exaiy Secoridnmhjorxipewbaekicd these i%lnwab@eaof)ham’wﬁm Hie rebieVhg a

sunbl ocker beé applied on the skip_.and that a PEA y i
sungl ajenrd thecowmnulate mlﬂ"el'ﬁ@l@ﬁ'ﬁ 9PE}'<‘% Baﬁ?&acﬁﬁﬁbgo [d)ﬁ %ﬁlﬁ’&?% % e"ﬂﬁ@g?g\'fg ,
whi ch has, been ar , et : ' ' Vi htiwseksaften the
phot odﬁﬂ'&ln?'&ongF 3%{%%?%?&%[8%?%’ %&?@P?ﬁ?ﬁ??ﬁ ?géﬁrw %faegg been granted in
the USA.JfmbaP4ris reduiesniat speitb precautionsda taken, s4oBass fosexamnie.
containing a m xture of porphyrin conpounds absor bi n%mg%r% gégngg d 15
pr oducithgt expastiee tosenlight beaveideds afieaBLCUHEININY & ) i Chopersrst's
even two npnths,after : LA St Latal QfdrR. t he drawbacks of the -
hemat oﬁbﬁﬁwaﬁﬁ'@;ia\%&#@&@%{%@@gﬁhhéeurh :!1 éo%\?e%jlﬁéé new generati on of
pho%osensitising agents has been devel oped, having 20 as a common feature
that’ thgy 8h o%]%%f%qﬁ@%@wboﬂpﬂyﬁngieﬁmﬁbé,—\dlai‘ahrfms been@ranted amRriedRti ng-
Y

light at a el'ength situated in the range from.,650 .t 0 exaapl es .
01;] photalﬁhgmaticmi (mﬁgéﬁsy%@whﬂoﬁﬁﬁﬁmﬁ'ﬁweyﬁaﬁﬁ %{1‘%&}%53%& Wo
this secon enerationg 0O ' t i iFye ieefabhke agopoBhyri n
{see, i aangantod it CRAC R 105% re EfpP 1910 c8n Mipchabieea |

" Phot 0S&igid Zbmeinkey anaixaseadf pdmphytinwonpaindmabaebing bhtaHBHHBAYA n
aer lsvat ;Inr\clagucing a cutaneous and an ocular photosensitisaﬁon, which persists even two

' months after the administration.

To overcome the drawbacks of the hematoporphyrin derivatives indicated

hereabove, a new generation of photosensitising agents has been developed, having
20 as a common feature that they are pure compounds having a well-deﬁned structure

and absorbing Iight at a wavelength situated in the range from 630 to 800 nm.

As examples of phdtosensitising agents used in photodynamic therapy and
bélonging to this second generation, one can mention the derivatives of

3 benszdrphyrin (see, for example : A. M. Richter, S. Yip, H. Meadowsr et al.
“Photosensitizing potencies of the structural analogues of benzoporphyrin derivative
in différent biological test systems” J Clin Laser Med Surg 1996, 14, 335-341 ; J. G.
Levy, A. Chan, H. A. Strong “The clinical status of benzoporphyrin derivative” SPIE
1996, 2625 : 86 — 95 ; U. Schmidt-Erfurht, W. Bauman, E. Gragoudas et al.

30 “Photodynamic therapy of experimental choroidal melanoma using lipoprotein-

delivered benzoporphyrin” Ophthalmology 1994, 101 : 89 - 99).

The benzoporphyrin derivatives offer the advantage that'these compounds are
activated by a light having a wavelength (~ 690 nm) higher than that activating



in different biological test systens” J Cin Laser Med Surg 1996, 14, 335 -
341 ; J. G Levy, A Chan, H A Strong "The clinical status of

benzopor phyrin deri.vative" SPIE 1996, 2625 :86 - 95 U. Scfyn dt-Erf rgt, W
Badman, E. Gragoudas et al. 30 "Photodygami ¢ therapy of ex eéﬁmﬁwgbO

choroi dal nel anoma using |ipoprotein- delivered benzoporphyrin" :

Opht hal nol ogy 1.994, 101: 89 - 99). The benzoporphyrin derivatives offer the
advant %é{?ﬁbrﬁﬁ’}ﬁﬁ?ﬂé@@%@dSo&hat teelighviapenbtigtes ohdedplyiintp thavavel engt h
(s 690 n rgher’ than that activating 4 17 January 2006 hemat opor phyrin
deri vattissei®s. so that t ha |.ight penetrates nore deeply into the tissues.
Furthernore, the use of these derivatives of benzoporphyrin has shown that

their 5 cutaneous and ocyl ar phot gsensiti sing ef Ldar y
decr easkdrthermFBwBRESe nggﬁ‘fﬁ v So%ﬁ*?%&(%@?@&’ﬂ%@%u g\;e}f ﬂf“ﬁetﬂ%i{j or
dr awback .t hat t | ol BBRider deBpsaddiii r
pharﬁmc@ﬂ??%@i’fsgﬁ%f)?g%ridgnﬁ @%/é‘ﬁ)géﬁsé[hpera Q%%Sn‘i ni slt ?a?iﬂ%n has proven
difficult. Patent US-A-5 289 378 proposes to renedy this drawback by

i ncor pgnat | B@ﬂ?ﬁ ! ti0ed ¢BPOA suffs thetmajor poswbask the! theyex@npl e
of an ﬂﬂ?\é’%{}%‘bpgﬁf?po oggﬁf%gxnﬁl ati S_rlpg?nt aining a jb_e_nzo oggh rin 1

der i vatjhuglubly inusmidousphediad podhat theie papwageufﬂt?%atti"ﬁ@ﬂcg’} fﬁﬁ?ﬁrﬁi

vi si bl e central neovascul arq&for'rﬁs of senile macul ar degenération (SMD), one
can nendqdginistiation PIBVEN @14 N si on) which contains as the ‘

phot osensitising nolecule, the conpound verteporfin, which absorbs |ight at

a wilel engt ‘ ' VARREOH P AEIOBY irorb@rating the
phot osﬁ@&?ﬁ'ﬁ%gﬁﬁgﬁﬁgﬁﬁ%%??ggemé&i ma.HgaO 25 38),,'0‘5 oét)her égxarrpl es of -
phot os%ﬁ@mﬁ@ﬁmih&eﬁuﬂo lipogmmoesdynam ¢ t her apy,

As an éxamblé of an injectable liposome formulation containing a benzoporphyrin
15 derivétive for use in photodynamic therapy for treating predominantly visible central
ﬁeovascular forms of seﬁile macular degeneration (SMD), one can mention
Visudyne ® (Ciba-Vision) which contains as the photosensitising molecule, the |
' compound verteporfin, which absorbs light at a wavelength of 690 nm and causes a

cutaneous and an. ocular photosensitisation which is limited in timé.

20 | _ .
As other examples of photosensitising agents useful in photodynamic therapy,
belonging to this new generation, one can mention, in particular, the
bacteriochiorophyll derivatives of the general following formula :

.25
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bel onging to this new generation, one can nention, in particular, the

bact eri ochl orophyl| derivatives of the general followng formula : 5 17
January 2006 | n which.M represents an-atom of a netal. o 1if{lator7§8
hydrogen and 'R 1, R2. and R3- represent, each one independe Q08¢ om of
hydr ogen or a vari abl e group. These coﬁpounds are ternmed, for exarrp[e 5
Bchl or bacteriochl orophyl| Wnen .. Mrepresents |vg R1 represent's a phytyl

Dent |l wih b reprasaiits 2o, b WhARE e oD PERG B PR REAARS 1O
at om of %Qé@ﬂ%%ﬁh%%ef.ﬁeégéﬁaéﬁﬂ@r\ar@tafﬁmc&f Hgﬂeﬁv%@ﬁoré fRaablegrespnts a group

ei de or bact eriopheophor bi M represents 2 atons of
hydrogen and Rl represents an atom of hydrogen 20 R2 represents an at om of

hydr 096fasB% PISre termE6@C@rd@mple.: Some of these derivatives are :
descri beg articular, in. DE-A-41 21 876, EPA 0584 552 and WO 97119081.
25 & hﬂcmmﬁ)actemmlchmfophy" whgari vati ves, whi ch have proven.to be

particularly interest |Nr?§ are derivatives of bacteriochlorophyll in which
t he atom of esentm repl aced by an atom of palladium as described,

for exanpl eg,irgn¥dentida phyBAdroup -
Rz represents an atom of hydrogen

Rs represents a -COOCH; group ;

10 ‘ : _
Bchlide or bacteriochlorophyllide when :

M represents Mg
'Ry represents an atom of hydrogen
Rz rebresents an atom of hydrogen
| 15 R3 represents a group -COOCH; ; and

Bﬁheide or bacteriopheophorbide when : 7
M represents 2 atoms of hydrogen and
Ry represents an atom of hydrogen
20 | R, represents an atom of hydrogen
Rj represents a -COOCHj3 group.

Some of these derivatives are described, in particular, in DE-A-41 21 876,
EP-A-0584 552 and WO 97 / _1 90381. '

5 : . . pe
i Other bacteriochlorophyll derivatives, which have proven-to be particularly interesting

 are derivatives of bacteriochiorophyll in which the atom of magne'sium is replaced by

an atom of pailadium, as described, for example, in WO 00 /33833.

30 A.rﬁongst the bacteriochiorophyll derivatives modified at the metal and described in
WO-00 / 33833, the compounds having the following general formula (1) :



30 Anpbngst the bacteriochl orophyl| derivatives nodified at the netal and
described in WD 00133833, the conmpounds having the foll ow ng general
formula (1) : 6 5 17 January. 2006 (1) 10 HOOP R3 R2 O i 7r j vahlch %@
represents a group H, OH or COOR4, wherebn. R4 is a hydrogehd@uary 2086 .

Cl2. alkyl or a C3 - Cl12 cycloalkyl, R3 represents H OHor a Cl - Cl2 al kyl
or alcoxy and * represents an asymetrical carbon,. or the salts thereof,
_have proven to be of 'a particular interest and, anong these 20 conpounds of
Formula (1) hereabove, the Pd-bacteri opheophorbide a having the follow ng

Formula-(11) 25 30 0°7 17 January~42006 or a salt thereof, has proven to have '

a phototoxicity and a stabil (R the course of tine chh greater than

t hose of the other derivativesYof bacteriochl orophyll. Furthernore the

Pd- bact eri opheophor bi de a, also\galle BT ei de a, absorbs light 5 at a
wavel engt h of about 760 nm |, At ? i
ot her5 phot osensi ti si ng agemnt:
into the tissues and it causeg (N or ILN
However, all the conpounds havj ng t ﬁd or nmul

5 _a deeper penetration of the |i g'ht
&9cut aneous phot osensi tigati on.
5 .,(01) her eabove, have rongly

10

in which
15 ' R, represents a group H, OH or COORy, wherein R4 is a hydrogen or a
Cy - C12 alkyl or a Cg - C12 cycloalkyl, .
Rs represents H, OHor a C+ - C42 alkyl or alcoxy and
* represents an asymmetrical carbon,
or the salts thereof, have proven to be of a particular interest and, among these_
20 compounds of Formula (1) hereabovs, the Pd-bacieriopheophorbide a having the

following Formula-(lf) :

25

(i
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io marked |ipophilic character with a very strong tendency to form
aggregates in an aqueous nedium which nakes their pharmaceutical use

difficult by parenteral admnistration. WO 00/ 33833 cl ai - n particular,
a pharnmaceuti cal  conposition including 2 15 conpound of t@@ﬁygbbé)

her eabove, preferably, the Pd-Bpheide a of Fornula (11) hereabove, and a
phar maceutically acceptable carrier. In the description of WD 00133833, it

uni c Ska ST Bty bearanvel T BVEE PLOIOHEll ahdy (IR S e

an anoymhe guch éﬂoﬁﬁtéﬁﬁéﬁ {BbEE af the Wtheed eetives udffhacitenncHlorophydl. ubi | i zi ng
t he corrpounci'l.- nposi ti-ons containing the Pd-Bphei de a, descri bed

specifically in WD 00 133833 and used for in vivo_tests in aninal E p% tain
a very iriHermonelthe PH-ieactenippbeophertiide @R @lso called) ParBrheidg A, ARAAIRS lig]

. f | ubi | i zi hot | LIS ‘
Compos 2t ronayelengihpi i 760 Bt funcet o velribt (AR hahinb BT e pther, ) o

of decr 5 ! s“e‘%@ﬁtgﬁﬁ)ﬁégﬂf i(@c@faua%r £48k Br ?Heﬂéﬁéﬁbﬂﬂié lightigits tiee Bigsuas

Bphei d& s an e | er. exci pi ent of the

pol yoxysidw bansseao ordittis coidneoysephotobérditisationol d comercially and which is
known for its capacity to solubilize a broad range of |ipophilic active

principles in pharmaceutical conpositions. 36 é? J nuarﬁ- 200% 8 I}Iovvever, a
conposiHowevarpal tiecompetnes having e FognglbdhBregioveeave SR uit to

adm ni ster’ by the.systemc route. ] 6088 iy bRk Of
cauli ndﬂamﬁé@Ppgg‘Pézﬁ'@fﬁgﬁe{ﬁﬁggﬁ%gﬂgﬁgz?rg!@g"fwogﬁsé%?—ned At repl aci ng
Cr emp%@oﬁ@m&ﬁiuﬁﬁ VhiBRImakes tnstr phbimecaginal sskaifficult Gy panesiteralse as

sol ubi I'TZing agents for lipophilic principles in injectable solutions, such

as Soladroinigh®tios. TM propyl ene gl ycol, pol ysorbate 80, soy lecithins, egg
yol k | eci thins : ,

WO 00 / 33833 claims, in particular, a pharmaceutit:al composition including a
15 compound of the Formula (I) hereabove, preferably, the Pd-Bpheide a of Formula (11)
hereabove, and a pharmaceutically acceptable carrier.

In the descfiption of WO 00 / 33833, it is however mentioned that, for preparing such
a pharmaceutical composition, which can be administered by the systemic route, it is
20 - necessary to add an amount of a non-toxic surface-active agent sufficient for

solubilizing the compound.

Compositiohs' containing the -Pd?Bpheide a, described specifically in WO 00 /33833
and used for in vim;o tests in animals, contain a very high amount of Cremophore ®
25 EL (20 —50 %) which has proven necessary for solubilizing the photosensitising

‘agent.

in these compositions, Cremophore ® EL functions as a surface-active agent

capable of decreasing the formation of aggregates and of solubilizing the Pd-

30 Bpheide a.

Cremophore ® EL is an emulsifier excipient of the polyoxyethylenated castor oil type,
which is sold commercially and which is known for its capacity to solubilize a broad
range of lipophilic active principles in pharmaceutical compasitions.
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and N-nethyl -pyrrolidone (Pharmasolve (r)), have not produced satlsfactory
results. 10 Because of the particularly interesting properties of the
conpounds of Fornula (1) hereabove and in particular thOSﬁ,ff Pd- ?ﬁaglde a
of the Fornula (ii) hereabove as photosensitising agents fo am ¢
therapy, it is necessary to provide a 5alenic formul ati on containing a
conpound of Fornula (1) hereabove which can be admnistered to humans by

el pi chiowese. s BbpstnBRInEr S fudh S AEHTBRNAE @, 25 8 fktite
i nj ectaple rg&%?ﬁg %%&y soF rgﬂlie m' ng%%é&%é@ﬁpﬂ#@ﬁn@wnw @alﬁélh

hereab 1ze Ich contains a strongly reguced
amount ' editabicreffesis, siith ascilieegy.i ve was attai ned when the inventors

di scovered that, surprisingly, the addition of a snmall ampunt of non
agqueous co-sol vents and, in particular, the addition of a small anount_of a
mi xtdur eTghls e latabplasig Crembphote 8 Ebby pifigysuifaceypgiive aggnts kaown for

25 sol heiriseraspoiblizieaats dor et panéibies bueciEBE Sufiohs, Sl gs ™
h f
For scophtal B A5 Py B B B R o o oni ¢

formul a @N-ﬁ@mwg%ﬁwdonéQPharmamﬂve@) rtmeeuﬂrpredubgdtslaasfaﬂtowaﬁsgﬂ@ener al
forrrula'? 17 January 2006 (1). in which 15 R2 represents a group H,

CH or COCR4 wherein R4 is a hydrogen or a C - Cl2 alkyl or_a
cyciepal Bébaus@ofrthﬂrm’&omlarlwnteﬂesimgapmpam@ ef mekgmrr@puaﬂ@@ff AURHla (')
rept esel'rl]érsea gvg % rl.p culd ﬁ"lose of Pd-Bpheide a of the Formula (ii) hereabove as
photosensztlsmg agents for photodynamic therapy, it is necessary io provide a-
galenic formulation containing a compound of Formula (1) hereabove which can be
_administered to humans by the intravenous route, without the risk of complications
15 due to an excipient. o -
The objectwe of the present invention is 1o provide an m}ectable galenic formulation
in which the compound of Formula (I) hereabove is completely solubilized and which

contains a strongly reduced amount of surfactant.

20
This objective was attained when the inventors discovered that, surpnsmgfy, the

addition of a smaH amount of hon aqueous co- solvents and, in partlcular the addition
of a small amount of a mixture of benzyl alcohol / ethanol or of propylene glycol to
the Pd-Bpheide a, makes it possible to solubilize the Pd-Bpheide a in an aqueous

95 solution after its conversion into a salt.

Accord_ing to a first aspect, the present invention is concerned with an injectable
galenic formutation for use in a diagnosis orin a photodynamic therapy (PDT), said
galenic formulation containing : '

.30 -a compound represented by the following general formula (1) :



inthe formof a salt of an alkaline netal, in an ambunt not exceeding 10 ngy
| m, as 20 the photosensitising agent, and - a pharmaceutically acceptable

“carrier in an aqueous phase, characterised in that the ph ceutl %@bby
acceptabl e carrier in an aqueous phase gpnt ai ns, at Ieast
benzyl al cohol - ethanol in.a ratio fromi5 : 85 to 25 : 75 or propyl ene

-glycol, acting as a solubilizing agent for the photosensitising agent 25
and a surfact ant capabl e of decreasing the aggregation of the
phot osensitising agent, in an anount not exceeding 20 w. @6re|at|ve to the
total weight of the fornulation. According to a second aspect, the. present
i nventi-on is concerned wt nmet hod for 30 the preparation of an
i nj ectabl e gal enic formirftion for use,in a diagnosis or in a photodynanic
t herapy (PDT) containing a onpqynd represented’ by the following Formula
(1) @ 10 (1) 17 January 20436 #s i Ch8R2 #epresents a group H, OH or

, wherein R4 is -3 12 al kyl- or a C3 - Cl12
cycloal kyl, R3 represent' Cl2 al kyl or al coxy and
.qi formof a salt of an alkaline -
r@/ s the photosensjyising agent and
N o

ip~ an aqueous phase, said. nethod
xteps consisting in : (1) wetting the
acid formwith a solubilizing
agent conprised of a i cohol .- ethanol in aratio from 25
15: 85 to 25 : 75, or 3 gol ; (2) adding a surface-active
agenf in an anount not g% [ W' % relative to the final weight of

i ncl udi ng, in the order Jgidrde
phot osensi ti si ng agent Qf For\

, inwmd1 | , | o
15 R, represents a group H, OH or COOR,, wherein R4 is a hydrogen or a
- Gy - Cyz alkyl or a C3 — Cy2 cycloalkyl,
Rs represents H, OH or a Gy - Cy2 alkyl or alcoxy and
* represents an asymmetric carbon,
in the form of a salt of an alkaline hetal, in an amount not exceeding 10 mg/ ml, as
20 the photosensiﬁsing agent, and ' '
‘ - a pharmaceutically acceptable carrier in an agueous phase;
characterised in that the phan"naceutlcally acceptable carrier in an aquieous phase
contains, at least, a mixiure of benzyl alcohol - ethanol in a ratio from 15 : 85t0 25 :
_ 75 or propylene glycol, acting as a solubi!izing agent for the photosensitising agent
25 and é surfactant capable of decreasing the aggregation of the photosensitising
-agent, in an amotnt not excedding 20 wt. % relative to the total weight of the

formulation.

According to a second aspect, the present invention is concerned with a method for
30 the preparation of an injectable galenic formulation for use in a diagnosis orin a
photodynamic therapy (PDT) containing a compound represented by the following

Formula (1) :



(3) adding a hydroxide of an alkaline netal in an anmount sufficient for
neutralising the acid function of the photosensitising agent of Forrmula (I) -
30 (4) stirring the mxture in the aqueous phase suffici ly to @Béure a
conpl ete conversion of the photosensitisjng agent into th yary g8P8of and

its conplete solubilization (5) adding a(buffering'agent desi gned for
adjusting the pHto a physiologically acceptable value of 7.2 0.4 ; 17
January 2006 11 (6_) if necessary, adjusting the volume of the fornulation
with water for injectable @jeparations. According to a third aspect,: the
present invention is ceqcessied wth an injectable 5 galenic fornulation
obt ai ned by this nethod.. brmul ation of the present invention
contains a strongly reduc A7surfactant, which functions
esserftially to decrease on Of8 _aggtegates. 10 Accordingly, the
present invention. provK ' ofr mul ati on in which the-

phot osensi ti si ng agent, N\ AMd of Formula (1) hereabove, is
conpl etely sol ubi l'i zed I/n thd fdrm of alt and which can be injected with
mnimal risks to hunegg,in thE onte 8? a phot odyngfjic therapy. 15 C her
advant ages of the presen\\inménti M{ 41 become apparent fromthe follow ng
det ai | ed descri ption of 79/he ltnventgon. \12 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 17 January 26Q6 - \n s0d¥darge Wi th the present invention, the

i nj egt abl-e gal eni ¢ f orfudaL+ g §3 n a photodynam c.therapy contains

15 in which .
R, represents a group H, OH or COOR;, wherein Rsis a hydrogenora
C{ - Cq2 alkyl or a Cz - Cq2 cycloalkyl, : :
R represents H, OH or a C4 - Cy2 alkyl or alcoxy and
* represents an asymmedric carbon, _
20 in the form of a salt df an alkaline metal, in an amount of up to 10 mg / ml, as the
photosensitising agent and a pharmaceutically acceptable carrier in an aqueous
phase, said method including, in the order indicated, the steps consisting in :

. (1) wetting the photosensitising agent of Formula (1) in its acid form with a
solubilizing agent comprised of a mixture of benzyl:a!c:ohoi - ethanol in a ratio from
s 15: 8510 25 : 75, or of propylene glycol ;

(2) adding a surface-active agent in an amount not exceeding 20 wt. %
relative fo the final weight of the formulation ;

(3) adding a hydroxide of an alkaline metal in an amount sufficient for |
neutralfsing the acid function of the photosensitising agent- of Formula (1} ;

(4) stirring the mixture in the aqueous phase sufficiently to ensure a complete

conversion of the photosensitising agent into the salt thereof and.its complete

30

solubilization ; . : _ '
(5) adding a buffering agent designed for adjusting the pH to a physiologically

acceptable value of 7.2 £ 0.4 | -



in which 20 R2 represents a"group H, OH or COOR4, wherein R4 is a hydrogen
or a Cl - Cl2 alkyl or a C3 Cl12 cycloalkyl, "R3 represents H CHor a Cl -
Cl2 al kyl or alcoxy and * represents an asymmetric carbon,_in-the faormof a
salt of an alkaline netal, as the photosensitising agent afdJanuary 2006
pharmaceutically acceptable carrier in ah aqueous phase. In the galenic

. formul ati on of - the present invention, the conpound of Fornula (I) hereabove

is, preferably, the Pd-Bpheide a of the Fornula (I1) ,here_ﬂ{lt_er .,.13 5100
15 20 in t he (§if mecessarysadjusting dhe xokine el the fenmulation Y Wafentais The
al kal i ne net %I salt of t-he conpound of Forrmula (1) or of the conpound of
For nul a"’(JGP’)a !%Hr%’@r%f“%i umsalt or a potassiumsalt. Preferably, the:
al kaline nmetal salt of the compound of Formula (lI). or of the conpound of

For mul a Pg&b% ,bé lt@ftﬂﬂhé@b%_ the }ggsglﬁ’q“fﬂ@g@@n & cdicerhen Wit an! ih{'étﬁéﬁl@bove

and, in”y phe epresented by Fornula (11)

her egbo faRidlaticn bbiinedibirahisneettschl salts, can be prepared as -
desc?i béglellﬁém 00 133833. Theyam)unt of photosensitising conmpound cont ai ned

in the injectable galenic formulation of the present i nv?nti n ﬁoul d not
exceed Fhegaléniciformelation of thépresat inventiomoantains ﬂi%mgl’!ﬁfﬁ-'q RINQURY |

t he photosensitising ¢ qund is not . conpl | Jtize
i nj ect abf sufariant. '%BF mq{qn@negsserg@ygﬂ%c?%%%’t%oﬁvﬁ{é gﬂ[olf-noélif ?%&%@gtt%%nt ext
of ' : '

10 Accordingly, the present invention. provides a galenic formulation in which the -

photosensitising agent, namely a compound of Formula (1) hereabove, is completely
soiubilized in the form of a salt and which can be injected with minimal risks to

humans in the context of a photodyngmic therapy.

15 Other advéntages of the present invention will become apparent from the following

detailed description of the invention.



a phot odynani ¢ t herapy, the anount .of photosensitising agent contained in
the 35 formul ati on should not be, preferably, lesser than 0.1 ng /m, -
‘because below this 14 1 7' January 2006 concentration., the l.ume of the N
fornul ation. to be administered would he too ‘inportant. ary £966nt s of
phot osensitising agent lesser than 0.1°mg / m can be 5 envisaged when the
i njectable galenic fornulation of the present invention is intended for a

utilisati in.t N Of HERRAYNTIOR di agnosis. The pharmaceutical l'y
accept %Egﬂyﬁiﬁs'ﬁﬁigm@gmﬁ%hase cgﬁgi ned in the injectable galenic
formul ation of the present invention is designed for solﬁubi I {;{l ngﬁdtﬁhe i 0
phot osensi.t i si.ng. i yiftch, ithe ihjeatatile galstiakiormulation tanalse in
formng‘ﬂﬁﬁ?ﬂ#&s?a‘gﬁ@m%@g%%ﬁmm accept abJI@e car r%aer i n an aqueous phase
containg. h@f?d'yﬁéﬁﬁetlﬁerapymutaénst benzyl al cohol - ethanol or propyl ene

gl ycol ag the”sol ubilizing lSgent for the photosensitising agent and a
surfgace.-acbmpeuade?ﬁt[:m}m‘-&ﬁ( kes it possible to 15 decrease the aggregation
of the photosensitising agent, in an anount not exceeding 20 w. %relative
to the total weight of the fornulation. When the pharmaceutical carrier
contains a m xture of bed2yl al cohol -. ethanol as the solubilizing agent,
the ratio of the béenzyk~al cohol : ethanol m xture should be from 20 15: 85
to 25:75 vol. | vol . xtf e contains | ess than 15 parts of benzyl
al cohol , the phot osensi Agent 4 s not conpl etely solubilized zs Wien

t he m xture cont ai.ns2a ' 0f benzyl al cohol, the m xture is no
| onger m scible wth W . payg | cul arly preferred version of the
-invention, the carri-egytontai ns” a m\xture benzyl alcohol - ethanol in a
ratio benzyl al cohol / etharfd- of 20,7080. 30 The benzyl al-c@hol - ethanol
m-xture i s pref erabe \gont g.i'ne\l_i n&he carrier in an anount not exceeding 5
vol. %relative to the/te

15

i Whlcizz représents a'grduﬁ H, OH or COORy, wherein Ry is a hydrogen or a
C; - Cizalkyl or a Gz - Gz cycloatkyl, '
Rs répresents_ H,OHora C1-C12 alkyl or alcoxy and
* represents an asymmetric carbon, " ' |
" inthe form of a salt of an alkaline metal, as the photosensitising agent and

20

25 - apharmaceutically acceptable carrier in an aqueous phase.

In the galenic formulation of the present invention, the po_mpound of Formula (1)
" hereabove is, preferably, the Pd-Bpheide a of the Formula (1) hereafter :



The benzyl al cohol and the ethanol contained in the injectable galenic’
formu-ation -of 35 the present invention nust satisfy the purity
requirenents set out for injectable . formulations, in par ular 2@ é
Eur opean Phar nacopoei a and the US pharggcopoeia (USP) . 866 15
When t he pharmaceutical carrier contains” propyl ene egcoI as the wetting
agent, the propylene glycol is preferably contained in the carrier in an
anount not exceeding 5 vol. %relative to the-total volune of the
formul ati on. The propyl ene glycol contained in the injectable galenic
formul ation of the present invention nust satisfy the purity requirenments
set out for injectable formulations, in particular in the European
. 'Phar nacopoei a and the US Pharmacopoeia (USP). to The surface-active agent
contained in the pharmaceutically.acceptable carrier of the aqueous phase
can be any surface-active agent ving the capacity of decreasing the
aggregation of the photosensit¥sing agent £n the injectable galenic
formilation and it should be dontained tberein in. an anount not exceedlng
20 . %relative to the totagl<peid e 40rmul ation. 15 20 This
surface-active agent can De; b X Cyenophore (r) EL (BASF, Gernany),
, , HS 15 n'" (BASF, GCernany),
propyl ene gl ycol, polysorbate/80, i egg yol k lecithins and
N- net hyl - pyrrolldone ( Phar mé ' z, GErnany) Preferably, .the
surface-active agent is Cre Crenmophore (r) EL P &) sol ut ol
HS 15 TM A particularly pref- re latin of the present invention
conti@di ns, as the surface- @5%act i dnt ,~Cremophore (r) EL, Crenpphore (r)
EL P in an anount not exceedi nk . %relative to the total vol une of
the formulation. In a partic ef effred version of the present
i nvention, the fornulath%? (of¢ i '

o
15 ,
in the form of a salt of an alkaline metal.
The alkaline metal salt of the compound of Formula (1) or of the compound of
Eormula (1) can be a sodium salt or a potassium salt. |
20

Preferably, the alkaline metal salt of the compound of Formula () or of the

compound of Formula (ll} is.a sodlum salt.

The oompounds of the Formula (l) hereabove and, in particular, the Pd- -Bpheide a,
25  represented by Formuta (1) hereabove as well as their alkaline metal salts, can be

‘prepared as described in WO 00/ 33833, |

The amount of photosensitising compound contained in the injectable galenic
formulation of the present mvention shoutd not exceed 10 mg / ml, because, when
30 the amount is higher than 10 mg / mi, the photosensitising compound is not

completely solubilized.

When the ’[njectable galenic formulation is designed for a utilisation in the context o_f .
. - a photodynamic therapy, the amount of photosensitising agent contained in the
35 formulation should not be, preferably, lesser than 0.1 mg /mt, because below this



0.25 %w. / w. of Pd-Bpheide a-, 5 %vol. | wt. of -a mxture of benzyl

al cohol - 30 ethanol having a ratio benzyl alcohol : ethanol of 20 : 80 and.
5 %w. /w. of Crenpophore (r) EL P. The injectable galenﬁp f or mul b'on of
‘the present. invention can be prepared lccording to a met oﬂ?@ﬁﬁ%?ﬁ ng, in
_the order indicated, the steps consisting in : 17 January 2006 16 (1)

wetting the photoseqsitising ent- of Formula (1), Inits. acid formor of

 “For nul a- QCPerﬂt'E@t’pﬂsfr&cYQiumﬂﬁ%ﬁr}tﬁr@U atbig 4762 ia%,’ﬁ'l“ﬁbﬁgﬁ'feci\yﬁﬂﬂ g%&c’@f a

-m xture Wn al cohol - ethanol in.a ratio of 15 : 85 to 25 : 75 or of
gl'ycal

propyl en © (2) adding a surface-active agent in an anmpunt not
exceeding 20 wt. % 5 relative to the final weight of the fornmulation ; (3)

addi ng a{Ry@veK iZHowits ¥ pAblcdarattisieg agehticyseathen 0s1 seg Atril@anilie an  anount
sufficient for neutralising the photosensitising agent-of Formula (1) or of

For mysl a émvisaged whestthe injagiablegateniafermuyation ohiie piesgidaveriign isiently to
ensure the 1 mpl et.e gonversion of .t h b1 LS] ent intoits
sal t and‘nﬁQ@C?QFﬁ%ﬁlae’fetg‘sag%m Ubhq Q%Qﬁe%_of]g(@—}&%é\@@i?ﬂétéaa%gﬂggﬁgng agent for.
adj usting the pH-to a physiologically . Ecc_ept abl e val ug of 7. 2 Oggl (?) i
necessar a . 16 ¢ e f-or
15 inj ec%a%ng‘]atﬁéb%?tﬁ%ﬂgﬁggé%lgkgﬁﬁe[r %@éﬁ%ﬁﬁgﬁ% ﬁéﬁﬁge?ﬁ@gm i on, the
sol ubi i iﬁiélﬂalé!@weﬁié forpailetion by trasl gessentiimventicanisulasigoed sorceddbiliging the . %
relative to.the volume of the total fornulation. ég.l n fttge met h%%i. accordi ng
to tie pphelesensitisisgrEgent while ensuripo theilero-teen stahilivet hefefmutgtion.
phot osensi ti SiZBQSSQG'T't IS Frgf'erapl y a m xture of Ibenay: al coh;)I -.et Banol )
in. a ratio : 80, s DL; ' 3 e,
ovi ng t o PR UBRI B s Bt bl EHaKLuS HRRR odrRa) ePRERE ST,
hydr oxi dgyaateséi 8ehzyl alcohol — ethanol or propylene glycol as the solubilizing agent for
the photosensitising agent and a surface-active agent which makes it possible to
15 decrease the aggregation of the photosensitising agent, in an amount ncit exceeding

20 wt. % relative to the total weight of the formulation.

‘When the pﬁarmaceuticai carrier cohtai_né a mixture of benzyl alcohol - ethanol as
the solubilizing agent, the ratio of the benzyl alcohol : ethanol mixture should be from
20 15:851t025:75vol. /vol

‘When the mixture contains less than 15 parts of penzyl alcohol, the photosensitising

agent is not completely solubilized

25 When the mixture contains more than 25 parts of benzyl alcohol, the mixture is no

longer miscible with water.

.In a_particuiarly preferred version of the invention; the carrie'r.contains a mixture

benzy! alcohol - sthanol in a ratio benzyl alcohol : ethanal of 20 : 80 .

30 - L »
The benzyl alcohol — ethanol mixture is preferably contained in the carrier in an

" amount not exceeding 5‘vol. % relative to the total volume of the formulation.

The benzy! alcohol and the ethan('p!‘contained in the injectable galenic formulation of
35 the present invention must satisfy the purity requirements set out for injectable
| for.mulations, in particular in the European Pharmacopoeia and the Us
pharmacopoeia (USP). '



~The addition of ethanol to the benzyl alcohol in the proportions indicateéd.
ensures the mscibility of the organic wetting phase with the diluted

sodi um hydroxi de solution. 30 The benzyl al cohol and the eﬁﬂinol or, be
propyl ene glycol added to wet the photosensitising agent nuaty 2009 e
purity requirements for their use in injectable fornulations as set out in’
"t he European Pharmacopoei a and the US Pharnmacopoeia (USP). 17 January 2006
.17 The surface-w ve went added to decrease.the- aggregation -of the

phot osensi.ti sing -agent in the injectable g Elenl rnulatlo,

- exanpl eWhemthsheharmaceutical catyierephbaias (reprene glen lﬂsoﬁheHSe %’We'bfr &B%I ene

I I I

R vt nyP AT RS PenrRPily sPORA et 1B 3alferin S hfiR Btioxeseding &,
agent agled; [aeDetonl bolurkb of temamhalatiot) EL- P or Sol utol HS 15 T
The anmpunt of surface-active agent, which is added, wi Il vary dependi ng upon

thesio surface-active agent uséd and on the final concentration of the
phot os e‘T‘ﬁetplrﬁperne alyeot comtairter inotheuinjedtable galenicdiopmuiatian of thﬁ)m@f@rnt not

e |1 Senaniosmiatspliiheely FalFobo o BB o
t f
o vent " Shvich [ iHid B6fapedfy PHEAEEaboBRa itk LS Pﬁﬁgﬁaéé}aééﬁa ®SP).

an anou o excee I ng 5 rel atlve to the
total volune of the formulation. 20 The hydroxi de of an al kaline netal used

in the fﬁé@ﬂgaeé afdﬁee RIGEAEBSNTaIYEDIN the pharmaeeutiniliyaduggtabledmroer pbttassi um
hydroxi de and is added in the form of an aqueous rFBOl utloq[ ‘¥Ia%§hégrom de of
an al kahiueourepbase sambse&nnwrfaree-@%ﬁ%@ﬁ&nbhaww LR P S8

fsa; ][r: glr@%:? aéé]r%ggﬁgw Qe ;S’Iflotggéﬂy%@lrfgl&&ehﬂn thé ifekthle gAledi8 féfaEBLAL
' and it should be contained therein in an amount not exceeding 20 wi. % relative to
the total weight of the formulation. |

15 ' , ~ : o
This surface-active agent can be, for example, Cremophore ® EL (BASF, Germany),

Cremophore ® ELP (BASF, Germany), Solutol HS 15 ™ (BASF, Germany),
propylene glycol, polysorbate 80, soy lecithins, egg yolk lecithins and N-méthyl-
pyrrolidone (Pharmasolve ®, BASF, Germany).

20 _ _
" Preferably, the surface-active agent is Cremophore ® EL, Cremophore ® EL P or

Solutol HS 16 ™.

A particularly preferred formulation of the present invention contains, as the surface~
35  active agerit, Cremophore ® EL, Cremophore ® EL P in an amount not exceed:ng 5

-vol. % relative 1o the total vqume of the formulat:on

ina particuIarIg_/ preferred version of the present invention, the formulation contains
0.25 % wt. / wt. of Pd-Bpheide &, 5 % vol. /wt. of a mixturé of benzyl alcohol —
30 ethanol having a ratio benzyl alcohot : ethanol of 20 : 80 and 5 % wt. / wt. of

Cremophore ® ELP.

The injectable galenic formulation of the present. invention can be prepared |
accordlng to a method comprising, in the order indicated, the steps consmtmg in:



for converting totally the acid function of the conmpound of Fornula (1) or
of the conpound of Fornmula (I1) into the salt thereof. Preferably, the
hydr oxi de of an al kaline netal used is sodi um hydroxi de, Matgﬁ 30
i njectabl e galenic fornul ati on obt ai nedl-e‘cont ai ns the conpoun ¢ H'ﬁl a (1)
and, preferably, the conpound of Formul@a (li) in the formof the sodiumsalt
“thereof. Sufficient- stirring should be ensured for enabling a conplete

conver si on of,,the,.. phot Si L &iAg- i =S e I

ol ubi 11 74t | ) it % ABteRSsishd 38BRk of ERnlfer( PRl A= AR foMh SCOET oy

- used T ofodflibgl) #Oid BeidTbiiwitie suiubiiding agée qurepeised chaambiare banzye,
for exanple citric acid, phosphoric acid Its sodi um.salts (nonobasic and

d

di basi calcoRelt-aethanokina:tatio of 5_&8@%%5:;12%?@ PBRRPYENEI¥CArd L-malic aci d.
5 Th t ‘ysed, for adjusting,. ' i ; f
buf fer i ng 1 O F95186 ARG BoBHt I SRS hot PcRealY 203ae B Yl & or

7.2 _0. el tofRhefermhattionbodi nent of the present jinvention,
“the sage"%gath)séetg tﬁ%rﬁnlagﬂ}eys}ii ng the pHis citric acid, becaUﬁﬁ_i it,confers to

the fornul at (3ymdding abytiayde of ancalkatne siptakinan BARECHAGOIHATHE P esence of-

air, which is inmproved. In grder to inprove. j L fr t e~ BF ect abl e
f or nul aam@unbﬁﬂfﬂpw@&?%mtﬁ@?ﬁmﬂbe P h%s%égglr%@gge%ééﬁn@eﬁqﬁmla '@ﬁ%ﬂ gff ferent
st eps (r%% @a((@s of-the nmethod will be carried out wunder an atnosphere of
an iner ﬁé . 20 In the injectable galenic formnul ation obtaiBgd by the

met Pod 8}* th@,r)]@tiﬂﬂfgmhei ngm?xte iurthel adueaimpbasrisufficinily foengured .
. - . aeek i red whi
P e mopasplste soByIB RN Hie RHLPSE st dentiBEPAE i brats Compiaie, WO P

pr eci pi { SliBiliz 4 hernore, the injectable formulation obtained by the nethod
of the presen | hvention exhibits an excel | ent l-ﬂ abi | i t}/ L0 &W course of
time. (5) adding a buffering agent for adjus ing thepH 1o a phys ologic

acceptable value 0f 7.2 £ 0.4 ; | o
(6) if necessary, adjusting the volume of the formulation with water suitable for

15  injectable preparations.

Ina preferred embodiment of the invention, the solubilizing agent is preferablj added
" in an amount ot exceeding 5 vol. % relative to the volume of the total formulation.

2 | In the method according to the present invention, the solubilizing agent added to wet
the photosensitising agent is preferably a mixture of benzyl alcohol - ethanol in a

ratio 20 : 80.

The wetting with pure benzyl alcohol is not possible, owing to the non miscibility of

25 benzyl alcohol with the diluted sodium hydroxide solution.

The addition of ethanol to {he benzyl alcohol in the proportions indicated ensures the
miscibility of the organic wetting phase with the diluted sodium hydroxide solution.

30- The benzyl alcohol and the ethanol of the propylene glycol added tq_lwet the
photosensitising agent must satisfy the purity requirements for their use in injectable
formulations as set out in the European Pharmacoposia and the US Pharmacopoeia

(USP). -



In the galenic conposition of the present invention, the conpound of Fornmula
(') 25 and, preferably, the conmpound of Formula (Il), is present in the
formof nononers with, however, a certain quantity of the n¥ound, hFQ)rm ng
aggregates (ol igomers). However, upon injection of the i nﬁg’é HANE 208Peni ¢
~ fornul ation of present invention, the dligoners forns present in the
fornul ation are transforned rapidly-into nononers 30 when they cone in
contact_with a physiological ;liguid, in rticul ar .t | . . t he
Cotl o ThesudasbaEivg agen atded B diortds R adiieBiath e Sthinsadlling,
anal ysis_of, . L 6 ' WA f SterhA¥ROtd @ EDY WV
spect rcﬁ@%ﬂ;}‘% @i%l%écg%lggaﬁ%we&r estl n%tﬂ:lyhn ) g%@(ﬁﬁ%ﬁgt%e %d- Bphei dg a

n

- contai nsgh gphcgr% @' posauiel HEM5 S smﬂmfgfﬁoh@mmaﬁdﬁm $@y a peak in
(0} C

the vicini 760 nm the aggregation thereo an be determ ned fromthe
occur r aggkhin, egdpoll iihins gndddkmathyl-pyratidany (Pbasnagolde@)- 815 nm and t he
degradation (hereof, =ire particular through oxidation, .can be inferred
from the hypsochrom c di spl acenments of the maxi muns, in particylar of that
in the Mreférably tied sudaceractivh agest eddedds Samaniorar® Ei feRmernere ®dEkat i ng
the invention: Hoggvegmthey should. in no case be considered as |imting the
scope d?Oﬂ'@é)IlﬂPb ntS i nventi on. EXAMPLES 10 Unl ess speci fied otherw se, all
the reactants used in the exanples hereafter are reactants which are ‘

avai | ahl,e conmetci al LTI AT - 4
Peypi ) TAEERRER} Syl RRd 2bEhtichiis SHTER, bl vy (ereiitiio L{{?é_’e’?*?;‘,?ny)_,

Fl ulsa (Ritfdie-adiVictaint asd) atidcon the AREPAGATENtoh ot thePOToSENSIEFING NG AGENT
Pd-Bpheide a Note : the entire preparation was carried out under inactinic

li ght ageriiyée Bimulgti®Psphere of nitrogen. 20 25 1) Extraction.of the
bact eri ochl orophyl|l a (BChla) Reactants used :

This amount will, however, not be in excess of 20 wt. % relative to the final weight of
the formulation.

15 B _ . ’
~In a particularly preferred version of the method of the present invention, the surface-

active agent added is Cremophore ® EL or Cremophore ® EL P, in an amount not
exceeding 5 vol. % relative to the total volume of the formulation.

20 The hydroxide of an alkaline metal used in the method of the present invention can _
be sodium hydroxide or potassium hydroxide and is _added in the form of an aqueous |

solution.

The hydroxide of an alkaline metal is added to the compound of Formula (1) in its

25 acid form or to the compound _df Formuta (11) in its acid form, in an amount sufficient
for converti'ng totally the acid function of the compound of Fo;mula (1) or of the
compound of Formula (If) into the salt thereof.

Preferably, the hydroxide of an alkaline metal used is sodium hydroxide, so that the .
30 injectable galenic formulation obtained contains the compound of Formula (1) and,
preferably, the compound of Formula (1) in the form of the sodium salt thereof.

Sufficient stirring should be ensured for enabling a complete conversion of the
photosensitising agent into its salt and the total solubilization of the sait in the carrier.

35



'RhOdovoI_urnS.uf dophi-l-um cel | sl'l- kg Met hanol [ SDS or I\/,ér.c\k, pure for .
synthesis, purity > 99.8 9126 | Method used : 30 Freeze-dried Rhodovol um

Sul fi doph| lumcells (11 kg) were extracted with nethanol C and
the mediumwas filtered.. The cell residue was suspended ag‘éjs\za%rﬁgmég

methanol and filtered. After rinsing tH8 residue with 22 1 of nethanol, - the'
filtrates were pool ed together and concentrated under reduced pressure.

Bh o T esdatasecupr edidiiie, BRI B il & BF :ﬁ%s@%abyéﬁ’éﬁheog %‘PL. 82
17 J 0-&4 [yb@lﬂw
gact eri BE%{%‘T@%@ r% a ob@ha#@o%ﬁggtdg%%ﬁ? ity ri fqbbl%rl((i)gcngt |Oc acid

[ SDS, niipasity D-Sirrieescid, Liartatig aeli, - -ndlic a@ﬂlmfgf-dﬂﬁilff 80id: pure for
syntheses, purity >99.9 94 11.21 10 Method used The crude product

containing 70 g of bacteriochl orophyll a (3 00 sol ubi | d-..ln .

il o of Teadat J@ et fonadising beraadeerdeddnane amoURScRsiany Iraifrefing
progression of th 1 tion initial :

pr oductth m@e@@b&&@%mﬁ% ".‘swﬁis'g?c’%%ﬁ Q%Q%Dt%hf% OWQ g% of or m wer e
added to the reaction medium After stirring the mxture and allowng it to

settle, the has f62s ¢h entvasbddow t h
wat er (B E§rth\é\ﬁlgﬁy|pé ﬁeﬁ%c! §@W@@EWE§§¥%§@Q& \ﬁenrger re%ﬁged ressure to
a vol ungyiadtin the p#dis citric acid, because it confers to the formulation a stability in the

10 course of fime and in the presence of air, which is improved.

in order to improve the stability of the injectable formulation obtained by thé method
of the present invention, the different steps (1) to (6) of the method will be carried out
under an atmosphere of an inert gas.

15 '
In the injectable galenic formulation obtained by the method of the present invention,

the compound of Formula (1) or, preferably, the compound of Formula (1) is
completely solubilized, which is demonstrated by the fact that the formulatlon is clear
and devoid of any precipitate.

20 _ _ ' :
Furthermore, the injectable formulation obtained by the method of the present

invention exhibits an excellent stability in the course of time.

In the galenic composition of the presént invention, the compound of Formula (I)
25  and, preferably, the compound of 'Fof_mula. (ih), is present in the form of monomers
with, however, a certain quantity of the compound, forming aggregates (oligomers).

However, upon injection of the injectable galenic formulation of present invention, the
oligomers forms present in the formulation are transformed rapidly into monomers
30 when they corne in contact with a physiological liquid, in particular with blood, so tha’;
the active photosensitising product is entirely converted into monomers.

The analysis of the injectable formulation of the present invention by UV
. spectroscopy can provide interesting indications on the Pd-Bpheide a contained in
35 the formulation, since the Pd-Bpheide a exhibits a peak in the vicinity of 760 nm, the |
aggregation thereof can be determined from the occurrence of & neighbouring peak



The crude "B_p-hei de was obtained as a solution in the chl.orof orm and was not -
| sol ated before its purification. 3) Purification of the - ‘
bact eri ophebohor bi dea 25 Reactants used . ~aCrude Bphei de b At | '

chl orof orm - obtai ned at step 2) 10 I CydPohexane [SI DS, puffe)déli)draqggppﬁeses,
purity > 99 9% Pentane [SDS, pure for syntheses, purity > 99 % 71 Methanol
[SDS or Merck, pure for syntheses. purity.? .99 8% 3 . PRSI YR SP; A
c.C ,. 7at abQ@tﬁfﬁ'Bﬁba@d- ﬁ?%&‘[ﬁgé@i@%‘?'g%ﬁfﬁ%&'?"Rﬁfﬁ@%ﬁm'@;‘?hg&'@ﬁ%’éﬁgn 5e |

- 40Met ho om He At ﬁm Hidhic 2095 aEBAeS |0f i Aifnlind, in ertiediie bt ihathe
. crude smqﬁﬁﬁgﬁ“’m%pﬁ%?g | nh?ﬁl oro?or mand the solvents were distilled '
under r giliHeedciitg8s w66 .nmi t h addi tion of cycl ohexane until the chloroform
was elimnated and a volunme of 7 | was reached. The -product was then
precipitated through the addition of pentane (7 1), st i_&%ed for,15 nhnuiées
at 39 CThedolovingtexaetplesiaregiery forjliistrating g invendian sewevesotieiophgt
sem -purified product,  were obtained (UV pur] : i Bon. The

sem - puirt Re 685 PeRASIqarEd #s G&Eg"’tﬂ &%ﬁ%%@eph{%e%x e or of orm |

met hanol 95 5 (6 1) and 300 g 'of .silica were added. After stirring 10

m nut es, the nmediumwas 1o fiIteredEé'@ﬁPFiE'grate was diluted with. 6 | of
ethyl acetate and the solvents wer under reduced pressure. As

t he concentration progressed, ethyl acetate was added .until obtaining a
distill 3y WideC a8rAN irbicRintd uded Thehy elkampled heheafiet aré on  was
ther"flj ad%&%}\ﬁe@ﬁ'@oé@.QWL sol uti :

e 'solution was filtered and t 1., ght ai ned
.was  dr jeebtints whicly ees avatiable\coromereialigoingarticular from SrES ?g\gd‘g—vgﬂ onne,

' F-13124 Peypin), Merck Eurolab (Europare, F-33608 Pessac Cedex), BASF
_ (Germany), Flitka (Buchs, Switzerland) etc. -

15 PREPARATION OF THE PHOTOSENSITISING AGENT Pd-Bpheide a

Note : the entire preparatibn was carried out under inactinic light and under an

atmosphere of nitrogen.

20 1) Extraction of the bacteriochlorophyll a ( BChla}
Reactants used :

Rhodovolum Sulfidophilum cells 11 kg

25 _ .
" Methanol [SDS or Merck, pure for synthesis, puriy 299.8 %] =~ 1261

Method used :

30 Freeze-dried Rhodovolum Sulfidophilum cells (11 kg) were extracted with
| methanol (57 i) at 25 °C and the medium was filtered. The cell residue was
suspended again in 47 | of methanol and filtered. After rinsing the residue with 2_2 | of
mefhanol,‘the filtrates were pooled togethér and concentrated under reduced
pres;sure. | |

35 -
Approximately 3500 g of a crude product containing 70 g of BChla (amount pf BChia

determined by UV analysis).

2) Synthesis of the bac‘teriogheophorbide a



' 15-Approki frat"el y 35 g of purified Bpheide were obtained (W purity : 80 9.
~4) Synthesis of palladium bacteri opheophorbide a 20 Reactants used : Crude

Bphei de solution in chloroform obtained at. step 3) 6.25 9%+ Pal | adi Bﬁb
acetate [ SDS or MERCK, content > 99 wt. | w.] 13.15 g 25 Ag @ i d
[SDS, purity > 99 % 105 g ' Chlorof o [SDS, pure for syntheses, purity;?:
99.9 /a] 2.21 30 Methanol [SDS, pure for analyses, purity > 99.8 %4 3.31

- Sodi um sul phat e, anhydrous [SDS for anal yses, purity 99.5 9% 1.5 kg Method
used : 35 Ascorbic¢ acid (105 g) was dissolved in 3.3 | of nethanol and the
sol uti dReaetentsaigesi to 35 C. The Bpheide (6.25 g) solubilized in 1.51 of

- chloroformwas added in- 10 -mnutes to the. above solution. After stirring

for. 10 m nutes, the palladi.umacetate ) ilized in 0.7 | of
chl or of@m&/ﬁgaﬁmtg}?'ﬁ@gﬂi%8?@@6%5@@“&3%88&@ goorﬁgk'lélrer!edi' um T@g 0

progr esafisiep d) the reaction was nonitored by W analysis. After W 17
January 2006 m nutes, the m xture was cool ed down to 2Q C and poured into 20

*1 of - WhMlorod¥dtiey acié [BDS, puire ier syntheses apufita> 89i%b it to setflle, the
phases were separated. The organic phase was washed with water (20 1) until

ot FSPRE gt R Bepe b s =i hate 1 St L

ven under ced 5 pressure, 5.85 g of the crude
protuct were obtained (UV purity : 85 % . 5) Purification of
pal | adi Methedsad opheophor ebi de” a Reactants used : 10 15
The crude product containing 70 g of bacteriochlorophyll a (3500 g) was solubiliz_ed
in chloroform (11.2 1) and trifluoroacetic acid (7 ) was added. The progression of the
15 reaction was monitored by TLC. When no initial product was detected any more, 561
of water and 14 | of chloroform were added to the reaction medium. After stirring the_
mixture and allowing it to settle, the two phases were separated. The organic phase
wés washed with water (25 |) and the chloroform was concentrated under reduced

pressure to a volume of 6 |.

2 The crude Bpheide was obtained as a solution in the chloroform and was not
isolated before its purification. '
3)‘Puriﬁcation of the bacteriopheophorbide a

25
Reactants used :

Crude Bpheide solution in chIorofqi'm, obtained at step 2)

30  Cyclohexane [SDS, pure for syntheses, purity > 99 %] | 10|
Pentane [SDS, pure for syntheses, purity = 99 %] | 71
Methanol [SDS or Merck, pure for syntheses, purity > 99.8 %] .31

35 - : _
Silica [SDS, 60 A C.C., 70 — 200 um] | | 300 g
Ethyl acetate [Merck, pure, purity 98.5 %] ' ' o 61

40  Method used :



‘Crude Pd- Bphei de obtained at step 4) 5.85 g (W purity - 85 % Chloroform
[SDS, pure for syntheses, purity > 99.9 %4 175 m Method used : The crude
product (5.85 g) was taken up in chloroform (175 nl) and,sﬁ‘rlred f%r é
ninutes. The suspension was filtered ard the solids obtai ned &Y PP d -
under - 20 vacuumin an oven (30.C). 5.0 g of purified Pd-Bpheide a were :
i solated (HPLC purity > 97 99. W I VIS in chlorofaorm: _An@x@iynrr] , relative
i nt.ensiThe ayclasxgre (B} wasadded tadre crudizsolution(df Brfwide in éblqroform)and

801 4h8 SRS W3PS AR yindlr FuuBed Brefiuft, Wi Ror o pyBinelding Al
gH 1339@%?@9«3{%’1 vg%g%li{rgﬁateﬁ‘én@a%hrﬁe &f 4wl redbhed2TREProduat Was(s, 3H,

m 2H 8-, 171-, 172-CHZ%_, 1.79, 1,69 (each d, 3H,
7-, 18-tkeBprecipitated(through thesadditiorizdnmntamse (&l stired dor b rositss Rl GEPIC:
714. 1670 (M+). F d,..714.1688 (M+). El I iS: X :

Ll o am HisbedoRioraving i ageeubtue SOy B G ke erauiing Pradddh,
7.720 : : The_ hei d bt ai ned h b sed f

b opar Ve e N By BB B O eattor 17 January 2008 93 O

Injectable fornulation 1 formulation | containing 2.5 ng | m of -Pb-Bphei de
a as t h;Phahnpenmed broductd68e) was dissolved in a mixture chloroform / methanol 95

/5 (6 1) and 300 g of silica were added. After stirring 10 minutes, the medium was

10 filtered. The filtrate was diluted with. 6 | of ethyl acetate and the solvents were distilled
under reduced pressure. As t.he concentration progressed, ethyl acetate was added
.until obtainihg a distillate having a specific gravity of 0.9. The volume of the solution
.was then adjusted t0 3.01. The solution was filttered and the powder obtained was
dried in'an oven under vacuum at 30 °C.

15 . g ' - '
Approximately 35 g of purified Bpheide were obtained (UV purity : 80 %).

4) Synthesis of palladium-bacteriopheophorbide a

20 Reactants uged :

Crude Bpheide solution in chloroform; obtained at step 3) | 6.25 g
~ Palladium acetaté [SDS or MERCK, content = 99 wt. / wi.] 13.15¢g
? Ascorbic acid tSDS, purity = 99 %] | - 105g
‘Chloroform [SDS, pure for syntheses, purity = 99.9 %] 221 )
30  Methano! [SDS, pure for analyses,r.purity >89.8 %] . 331

Sodium sulphate, anhydrous [SDS for analyses, purity > 99.5 %] 1.5 kg

M@.M@Q:

35 : o
 Ascorbic acid (105 g) was dissolved in 3.3 | of methano! and the solution was heated

to 35 °C. The Bpheide (6.25 g) solubilized in 1.5 | of chloroform was added in-10

minutes to the above solution. After stirring for 10 minutes, the palladium acetate

(13.15 g) solubilized in 0.7 | of chloroform was added in 10 'mi'nutes to the reaction
50 medium. The progression of the reaction was monitored by UV analysis. After 15



*Carri'er : Organic phase : benzyl al cohol / ethanol ('20180) 5 % vol. /w.
lo Surfactant : Crenophore (r)EL P 5 %w. / w. NaOH : 0.028 M pH adj ust ed
to 7.2 0.4 with citric acid 0.01 M 15 Fornulation |I was

follows : In an appropriately sized glass container cont aiﬁ‘ﬁ%ﬂ%&gzﬂg%f
Pd- Bphei de a prepared as describe abov%% 50 I of a 20 : 80 vol. I waol.

. m xture of benzyl alcohol _and of ethanol were added-and the m xture was

o xt ur eiphiSe e E0as 280t oy Pilo 26 CERHY Soiiol to oNRyARRoARLS | "C,
a sodi UgRrRKETRE ntiRture lardl sllowia@it © detile] the3phbses weraddpdrated: fiiendrganie and

the mxture was stirred a few seconds wth the " Vortex". The nixture was
then suphess eastweshad witbwater (R0 Nintd@ pidud sas leashedand then diedgvenhi | e

stirring fromti t ' nual | y. . .Then, e pH ' 7.2 0.4
25 wi t SRt %Jlag;g*@ @%kg&% Q‘%@erﬂtﬁqlﬂn&"fﬁ? {b&y}éﬁgt@@eﬁéﬁﬂaégm th wat er
for inject i . Ped gwnﬁﬁ-'t ke oy, Fornmul ation 1
s gﬁ veﬁ'%lsgehega'gé %Qﬁgrﬁ%ac?lfln&éer bﬂ%@t&%ﬁo?? Jadnuary- 2{) 6 Na%g : :
of For mul aFuncti onRel evant conponent Per unit dose Percentage (% st andards
phot oseﬁfpm‘ L0 ladilrBiteveo dreBidba% wt . |- wt. AP Ot her .
conpone ol , absolute pl4 %vol. | wt.Co-solventEP 4 edition 1318,
A2000 Berizyl alcohol 10 pdl % Vol. 1 wt.Co-solventEP 4 edition 0256, - -
Reactants used : :

10 ' :
" Crude Pd-Bpheide obtained at step 4) — 585¢g
rude Fo-=p - (UV purity : 85 %)

- Chloroform [SDS, pure for syntheses, purity = 99.9 %] 175 ml

15 ' , : -
Method used :
The crude product (5.85 g) was taken up in chloroform (175 mi) and stirred folr 5
minutes. The suspension was filtered and the solids obtained were dried.under

20 vacuum in an oven (30 °C).
5.0 g of purified Pd-Bpheide a were isolated (HPLC purity > 97 %).

UV / VIS in chioroform : Amax [nm], relative intensity at 330 (0.798) ; 385 (0.597) ; 535
5 (0.202) ; 760 (1.711). |
NMR-'H in De-acetone [ppm] : 9.27, 8.86, 8.77 (each s, 1H, 5-, 10-, 20-H) ; 6.01 (s,
AH, 13%H); 4.7 0 4.0 (4 m, 1H, 7-, 8-, 17-, 18-H-; 3.86 (s, 3H, 13%-CO2CHa) ;
~ 3.51 (s, 3H, 2-CHa) ; 3.34 (s, 3H, 12-CHs) ; 3.07 (s, 3H, 3-COCHs) ; 2.7 to 2.1
(sm, 9H, 8-, 17'-, 172-CHy) ; 1.79, 1.69 (each d, 3H, 7-, 18-CHs) ; 1.09 (t, 3H,
30 8-CHzCHa) _ |
MS calculated for CasHagN4OgPd : 714.1670 (M"). Found : 714.1688 (M").
Elemental analysis : . ’ ' o
Calculated % :  C:5879 H:507  N:7.83  0:1342 Pd:14.88
Found (%) : "C:5913 H:512 N:7.72 0:13.33 Pd: 14.69

35 . .-
The Pd-Bpheide a obtained hersabove was used for preparing the injectable

formulations hereafter.



1997 Crermphore (r)50 mgs %w. | _wWt. Surfactant EP 4 edition 1082, EL P1997

NaOH500 pl 50 9%Neutral |l singEP 4 edition 0677, 8.4 x 10'3 Mol. I wt . agent 1997
Citric acid, QS toQS toBufferingEP 4 edition 0456, 0.01 M. %
0. 4agent 1997 WPPQS to 1 gQS to 100Di | uent EP 4 edition 0169, “33t556290Ps

Fornul ation 1 of the present invention 8 clear, but strongly col oured (dark

~purple) and it does not.contain any trace of a preci pi tate, which indicates

that the Pd- Bphei.de a is conpletely solubilized. The UV absorption spectrum
of the Pd-Bpheide a in. this Fornmulation 1 of the present invention '
‘exhi bi t gije f 344, 385, 538, 763 and 818 nm with a ratio OD 10
763 1818 i'n excess of 1, indicating that the nononer determ ned spectrally

Rorm s | BPfaiing 25 b3 it G Gimatide s A0 s BroRRRAHSHG acdt”

HPLC and W anal yses. 15 Toxicity studl es were carried out on the injectable
For p C}ﬂ L‘ admi ni stered . intravenously as a single injection or as
repeate g F ttions, to different aninmal species : . 17 January 2006 25
Mal e rats (Sprague Dawley) : 6 to 12 animals for each dose (2 x 5, 2 x 10

- and 2 X r%%nL%)ﬁaé@ b rﬁg(l Blcotet ! etiendl20¢180) 5 W velyémbusl y into the caudal

vein. eal and al bino rabbits) : 5 aninmals received the dose

?Lt gg v { Eﬁ! ny@%@ﬂ@%%ﬁ&‘éﬁd"k’wee times |ntravenousl y, once

NaOH : 0 028 M

pH adjusted to 7.2 + 0.4 with citric acid 0.01 M

15 :
Formulation 1 was prepared as follows :

'In an appropnately sized glass container contalnlng 25 mg of Pd-Bpheide a
prepared as describe above 50 pl of a 20 : 80 vol. / vol. mixture of benzyl alcohol _
and of ethanol were added. ‘and the mixture was stirred moderately Then, 50 mg of
20 Cremop‘hore ® EL P were added to the mixture and the mixture was stirred with a *
Vortex ”. Tﬁereaﬁer, 500 .p.l of a sodium hydroxide sclution NaOH 8.4 x 10° M were |
added to the mixture and the mixture was stirred a few seconds with the “ Vortex ™.
The mixture was then subjected to ﬂltrasounds_during 30 minutes (temperature < 25
°C) while stirring from time to time manua’!iy; Then, the pH was adjustedto 7.2 £ 0.4
25  with citric acid 0.01 M and the mixture was completed to 1 g with water for injectable

preparations (WIPP).

The exact composition of Formutation 1 is given in Table 1 hereafter :



- Monkeys (Cynonol gus, of a weight varying from2.5t0°3.2 kg) : 6 to 10
-animal s-of 0 each sex for each dose (1, 2, 5 and 6 ng 1 kg). The product
~was injected i ntravenously into the saphenous vein or |ntch éaq?d%;ﬁbh

vein, once each day during 14 days. 24 Mnkeys (Cyononol gus 6 t
varying from2.25 to 4.7 kg) : 3 to 6 animals for 15 each dose (2 and 5
ng./ kg). The product was injected._l HE venously into the.saphenous vein. or
into the cephalic vein..The assesswBA® &f the animals was made on the basis
of cIinicaI signs, biological analyses_carried out on the blood and on the

UI’-.I eH-ovasttirar—exam T amd—— 20~ 0of ot Ogl

exam nat N@F&e ﬁ'hese studi es ?t%ml‘gat hat the Pd F'él'nﬁ";hBQe a and ﬁ?s | nJ ect ablje. -

For 1ru a%(? B Pé?'u'mttd&is%f atreskcahitddy (%) i on speeds up tostamdardsmn. 25
cta Eor rrul at

I nj 4 ion 2 Fornmulation 2 containing 5 -my 1 nd.of Pd-Bpheide a-

as Nphereensitisingngast Carrier : 30 Organic phase . benzyl al cohol " |
et hanol (20 [ 80) 5 04 v0l JERYY Sur-f-act-ant— Y58t —i /

wt . | Pl-Bobeids 328MlpH a&mt ed 1928 W el b AR eid ool M

For rlat-on—2—we E.'s.c pared—asfottows ——I7 January 2006 26 Th an

_apprc@th{t@'yPQ?’?B gl ass container .containing 5 ng of Pd-Bpheide ,é' pr epat ed |
: Zf}dc Eb%@hﬁ?%‘lﬂﬁ zuagi e Taﬁd‘ %gﬁ%(ji?uvﬁe/ m\%&wg?qugf %iﬁgwn'iﬁggf’mlio '
ng 9f . 5 C_rermph,(')re (r) EL were aggednto the m'xEure agdr t'hg .. (e was . | -
Na Of Boroabatvonet o lgmé;veu%d ESAVEPEr b mher s COMAl020Pew)

secqnds ‘vvith the "}Vortex ". 1997
| Cremophore ® 50 mg 5 % wit. / wi. Surfactant' EP 4" edition 1082,
ELP - | | 1997
NaOH 500 p ~ 50% Neutralising | EP 4" edition 067‘7 -
8.4x10°M - vol. / wt. agent 1997
Citric acid, QSto . QSto Buffering EP 4" edition 0456,
0.01 M 7.2+0.4 7.2+04 agent 1997
wWieP OStig | QSto100 | Diuent | EP 4" edition 07169,
A2000

This Formulation 1 of the present invention is clear, but strongly coloured (dark
'5 ~ purple) and it does not contain any trace of & precipitate, which indicates that the Pd-

* Bpheide a is completely solubilized.

The UV absorption spectrum.of the Pd-Bpheide a in this Formulation 1 of the present
in\}ention exhibited 5 main peaks at 344, 385, 538, 763 and 818 nm, with a ratio OD
{0 7631818 in excess of 1, Indicating that the monomer determined spectraﬂy

" amnounted to more than 50 % of the product.

Under the ICH conditions, this Formulation 1 is. stable at 4 °C during at Ieas’c 6
months, as verified by HPLC and UV analyses.

15 .o .
Toxicity studies were cartied out on the injectable Formulation 1 administered

intravenously as a single injection or as repeated injections, o different animal

species !



~ The nmixture was then subjected to ultrasounds during 30 mnutes (tenperature
‘< 25. C) while stirring fromtine to time manually. Then, the pH was
adjusted to 7.2 0.4 10 with citric acid 0.01 Mand-t he_'m'ﬁ re wa :
‘conpleted to 1 g with water for injectable preparations ( g@')'uar’-f%goéxact
conmposi tion of Fornulation 2 is given i2§ Table 2 hereafter : 15 Table 2 Nane
. of Formul aFuncti onRel evant conponent Per unit dose Percentage. (% st andards
.-Photosensitising.agent 0.5 %w. /. wt. AP Pd-Bpheide a5 ng & her conponent

401 4%/ol . /wt. Co-'sol vent EP 4"' edition 1318, Al.cohol, absol uteA2000 Benzyl

al cohol-Malgl nats4Sprague Dawley) s61tect? epimals fonracbiioses@ X 2o8x tY@nshRot e50

a1 Eomed . TheanphiBbien oBieq MidEitneloblo B BRIahAINGE ' bos *' "0
toBuf feri ngEP 4 edition 0456, 0.01 M/.2 0.47.2 -+ 0.4agent1997 WPP || 5
to 19 f—%ﬁbi@ﬁ@v&*—i@ﬁhﬁ@ Abffl tubits) 1 Banittll Pecdivdd tie s WS mg/kg.

‘The product was injected three times ihtravehouély, once intra-arterially and once
‘perivenously. '

- Monkeys (Cynomolgus, of a weight varying from 2.5 to 3.2 kg_) : 6 to 10 animals of
10 each sex for each dose (1, 2, 5 and 6 mg / kg). The product was injectgd -
| intravenously into the saphenous vein or into the cephalic vein, once each day during
14 days. | S | |

- Monkeys (Cyonomolgus of a weighf varying from 2.25 to 4.7 kg)_: 3 to 6 animals for
15 each dose (2 and 5§ mg-/ kg). The product was injected intravenously into the
_saphenous vein or into the cephalic vein.

The assessment of the animals was made on the basis of clinical-signs, biological
analyses carried out on the blood and on the urine, cardiovascular examinations and

20  of histopathological examinations.

These studies showed that the Pd-Bpheide a and its injectable Formulation 1 were
well tolerated at injection speeds up to 4 ml/ min.

25 lniectéble Formulation 2

Formuiation 2 containing 5 mg / ml of Pd-Bpheide a as photosensitising agent

Catrier :

" | _ .
~ Organic phase : benzyl alcohol / ethanol (20 / 80), 5 % vol. / wt.

- Surfactant : Cremophore ® EL 5 % wi. / wi.
35 NaOH:0.028M

pH adjusted to 7.2 + 0.4 with citric acid 0.01 M

Formulation 2 was prepared as follows :



275 10 This Fornul ation 2 of the-present

ratio OD 7631818 close to 1,

spectral | y anount ed to

50 % of the product

Forrmul ation 2 is stable at 4 C durln at,
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I nvention is clear but strongly
coloured (dark purple) and it does not contain any trace of a precipitate,
whi ch indicates that the Pd- Bpheide a is conpletely solu
absorption spectrun1of the Pd-Bpheide a in this Fornul ati
i nvention exhibited 5 main peaks at 2844, 385, 538, 763 and 818 nmwith a
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The exact composition of Formulation 2 is given in Table 2 hereafter :

15 Table 2
Name of Formula Function Relevant
component Per unit dose Percentage (%) standards
Photosensitising agent 7
Bd-Bpheide a Emg | 0B %wWL/wt. | AP
Other components. _ )
Alcohol, absolute 40 pi 4 % vol. /wt. | Co-solvent | EP 4" edition 1318,
' o A2000
Bénzyl alcohol 10 Wl 1 % vol. / wt. Co-solve_nf EP 4" edition 0256,
o 1997
| Cremophore ® 50 mg 5%wt. /wt. | Surfactant | EP 4" edition 1082,
EL 1997
| NaOH 0.028 M | 560 wl 50 % Neutralising | EP 4" edition 0677,
| ) ' .vol. / wt. agent _ 1997 |
Citric acid, QS to QS to Buffering | EP 4" edition 0456,
0.01 M 72404 7.2+£0.4 agent 1997
WIPP OStig | QSio100 | Diuent | EP 4" edition 0169,
A2000
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si bl e

ol spectrum

.and enabl es a,
t he




35 I'n the absence of Crenophore in the formul ati on, no di saggregation could -
be obtained in vivo and the concentration of the nononmer produced remnai ned
very low, 28 17 January 2006 Toxicity studies were carried e t on't

i nj ectabl e Formul ation 2 adm nistered intravenously as a 15 E N@ry%&@@t i on
or as repeated injections, to different2zanimal species : 51 -- Mce (CF,

. of a weight varying from25 to 35 grans) : 10 animals of each sex for each
" .dose (2 x 25, 2 x 50, 2 x 75 and 1 x 100 ng 1 kg). The product was injected

~into the caudal vein. 10 2 - Rats (Sprague- Dawl e wei ght varying from
150 to 7R I'g:urmtﬂatlon2afdhe(preaﬁmMNsnban@&cl%%éw’tstrﬂﬂgbwﬁl%ﬁd (darkm 4 to

(OynomoP AN dEegioLFaaRGEY Bried o adyeclpits Wiih. Miloltod tiat ¥ S4°
each Se%ﬁﬁﬁ@e%%%ﬁﬂéﬁtélﬁ’soﬁw 24 ng / kg). The product was injected into

t he us vein e cephalic vein once a day during 7 days. The
assessment of the- animals was nmade.on the basis of clinical signs,

bi ol 01 ¢4k, U\PaBLYAERNAEket 0fithe Pd-Behbideod retis Foemutation aref the present
hi st opat hol ogi cal "20 exam nations. These studies_showed that ﬁwhe Pd- ei de

a and |h19entmreexhﬂbited|50mﬂ perks ab 3dds 3851688, 168 @ngt & 1B np WithR ke,

o ooy 883 BRI BB i RGP OERERIn 83 o

For mul & of ﬁﬁu%{ng 5 nm / mM of Pd-Bpheide a as photosensitising agent
30 Carr%%rjn: g&gmc phase : benzyl alcohol | ethanol (20 / 80) 5 %vol. |
W . 10

Under the ICH conditions, this Formulation 2 is stable at 4 °C during at least 6

months, as verified by HPLC and UV analyses.

The following biological tests have made it possible to demonstrate the important
15 role and the need for a good solubilization of the active principle, as well as for a

reduction of the aggregated form into the monomer form.

An investigation of the disaggregation of the formulated produci, once injected, was .
carried out with New-Zealand white rabbits, weighing 3 to 4 kg.

- 20

Three rabbits were used in this investigation.
The rabbits received a dose of 5 mg / kg into the auricular vein, namely 3 ml of the
injectable Formulation 1 containing 5 mg / ml to a 3 kg rabbit.

25 '

The speed of infusion varied from 0.3 to 1 ml / min.

The absorption spectrum of the Pd-Bpheide a was measured continuously by
spectral reflectance, using a multiple-channel detection system. This system makes
30 possible the detection of the product in the tissues of the living -animal and enables a.

monitoring of the evolution of the aggregates in the organism.

Under the conditions indicated, the disaggregation in vivo of the oligomers to
produce monomers proceeds very rapidly and re_quires from 15 to 30 minutes.

35
In the absence of Cremophore in the formulation, no disaggregatlon could be

obtamed in vivo and the concentration of the monomer produced remained very low.



Surfactant : Solutol HS 15, 10 %wt. | wt. 35 NaOH0.028M pH adjusted to
7.2 0.4 with. citric acid 0.01 M 40 Fornul ation 3 was prepared as foll ows
: 17 January 2006 29 In an appropriately sized glass contaj contai.ning 5
nmg of Pd=Bphei de a prepared as describg above, 50 gl of ?ggén%y?@bg 1

vol . m xture of benzyl alcohol and of ethanol were added and the mi xture
was stirred noderately. Then, 100 ng of Solutol 5 HS 15 10 %wt. | w. were
added to the mixture and the m xture was stirred with a " Vortex ". '

Ther eaf rgticity Sfidiedives eaetisdbliven ane dejeenduis RomiidlivrD2 Gemniistered added to.
the m xture and the m xture was stirred a few seconds with the " Vortex The

mi xt ur einteEvenbesly asta singielinjection passurpsatad inigptions. ta diliesant asimal at ure <
25 O while stirring fromtine to tinme manually. Then, the pH was adj usted
to 7.2-SP8C8Sto with citric acid 0.01 Mand the mixture was conpleted to 1 g
with_water for injectable preparations. (WI PP). The exact conposition of

For il ati ogy: 3. j Y [ L I rafr) 1 ihdl6\BE eabh- | a

Functio Rﬁé%a@%&n%@ﬁ@h* er lﬁﬁﬁ&ﬁo%gfd %grgéﬁ'g%? égg’l %}o%st_andgg ds s_é?@deJ

Phot osepgih Hes6 (2 KBS 2 PE0RRheTSanas! xylDEg/ ky). The product@ras injecigsbindat s

Al cohol i absodl lilt e40 lil4 %vol. /w.Co-solvent "EP 4 edition 1.318, A2000
e caudal vein. o

16 2 — Rats (Sprague Dawley, of a weight varying from 150 to 230 grams) : 4 to 10

animals of each sex for each dose (from 4 to 200 mg / kg). The product was injected

into the caudal vein.

3 - Monkeys (Cy‘nomolgusl of a weight varying from 1.8 kg to 3.5 kg) : 1 animal-of
15 each sex for each dose (8, 16 and 24 mg / kg). The product was injected into the
sa;ﬁhenous vein or into the cephalic vein once a day during 7 days.

The assessment of the animals was made on the basis of clinical signé, biological
analyses carried out on the blood and the urine and of histopathological

20 examinations.

These studies showed that the Pd-Bpheide a and its injectable Formulation 2 were
well tolerated, provided the injections were made slowly, so that the oligomers
present could disaggregate progressively into monomers.

> Iniec_tablé Forrnulation 3
' Fonnl;nlation 3 containing .5 mg / ml of Pd-Bpheide a és photosensitising agén"c
30 Carrier:
| Organic phase : benzyl .a[cohoi { ethanol (20 / 80) 5 % vol. / wi.
Surfactant : Solutol HS 15, 10 % wi. / wi.
35

NaOH : 0.028 M
pH adjusted to 7.2 £ 0.4 with citric acid 0.01M .

40  Formulation 3 was prepared as follows :



Benzyl al cohol 10111. .1 %vol. | w.Co-solventEP 4 edition 0256, 1997

Sol utol HS 15100 ngl0 % wt. 1 wt.Surfactant NaOH 0. 028 MO0 pl 50 %
‘Neutralising EP 4 edition 0677, vol. / wt.agent1997 Citric Sld Obg QSto
Buf fering EP 4 edition 0456, 0.01 M7.2 0.47.2 O. 4agent1 Lﬁjg

QS to 100Di luentEP 4 edition 0169, A2000 17 January 2006 30 Th| s For mul atlon
3. of the present invention is. clear But strongly coloured (dark purple)

--and it does not contain any trace of a precipitate, which indicates that the

Pd- .Bpheide a is_conpletely solubilized. The UV absorption spectrum of the
Pd- Bphe| de a in"thi-s Fornulation 3 of .the present invention ‘exhibited 5
mai n péaks mrmzate@%;e@gassmtamrmtmmngjﬁ thhg af FPal- Bphéﬂe a@Bepaddd

50"% obSciscgpsabere, Sl atierlt hEB Ve slamiraiens bRS BGRAT AT 3 1's
ey < eftort ety SHpdBind 68 fure WA B QP b Bef TherL el Aot Koy U o
t hes PdH@phB iHdesavias wehebrsadded it ithg neigtitt aridethel mixture was stirred with a
Vortex ”. Thereafter, 500 pl of a sodium hydroxide solution NaOH 0.028 M were
added to the mixture and the mixture was stirred a few seconds with the “ Vortex
The mixture was then sulbjected to ultrasounds during 30 minutes (temperature < 25
°C) while stirrin‘g from time to time manually Then, the pH was adjusted tc 7.2+£04
10 with citric acid 0.01 M and the mlxture was completed tolg wnth water for injectable

preparatlons (WIPP).

]‘_he exact composition of Formulation 3 is given in Table 3 hereafter :

15 o Table 3
Name of - Formula Function Relevant
compoenent Per unit dose Percentage (%) standards
Photosensitising agent ' _
Pd-Bpheidea |  5mg 0.5 % wt. / wt. AP
Other componentis- | ' ' . ‘
Alcohol, absolute 40 ul 4 % vol. / wt. .Co-soivent | EP 4" edition 1318,
o | a " A2000 i
Benzylalconol | 10l | 1% vol. /1wt | Co-solvent | EP 4" edition 0256,
_ ‘ . 1997
“Solutol HS 15 100mg | 10 % wi /wt. | Surfactant | | |
NaOH 0.028 M 500 50% | Neutralising | EP 4™ edition 0677,
‘ vol. / wi. agent - 1997
Citric acid, QS to QS to Buffering | EP 4" edition 0456,
10.01M 7.2+04 72+04 | agent 1997
WIPP | QSiotg .QS to 100 Diluent EP 4" edition 0169,
- 1 | A2000




'Ofganicphase': benzyl aI cohol / ethanol (20 / 80) 5 %vol. / w. 20
‘Surfactant :- Cremophore (r) EL'5 %w. / wt. NaCH : 0.007 M.-25 pH adj usted
to 7.2 0.4 with citric acid 0.0t M Fornulation 4 was pre red as bﬁblows :
In an appropri ately 'sized glass container containing 1 rrg I?
prepared 30 as describe above, 50 | of30a 20:-80 vol. / voI mxture of
benzyl al cohol and of et hanol wer e added and the m xture vvas stirred
.moderately. Then, 50. of = Crenephore (r) EL were added ture .and
the mi xEhis Eomauladion efithe present investiaas. cladchbbstigly 59 Ureg iR ol um

- hyd d | ut Na

e o e e o B i ¥y s O el Buater i Hichodted F b s e
bj ect I t t t < 25 C whil

ST e ey ™ Then 1 he bH was adj usted 10 7.2 0.4

wth 0.01- Mcitric acid and the m xture was con‘&leted to 1 g wth water for
i nj qct afyjeeURrssaiptiorn speciRRYf thE7PdBphwige 20iadh chaul@itaat?v ebthipresent of

5?; o ehventionia-oibiied BUEAIN BeRIAL %ﬁ%ﬁggﬁﬁ%ﬁgﬁ??ﬁmgwﬁm 52tia QPys
R conorTELIAH (B85, indlcBie st (b iBflomel étermine oy amoaial ey *

al coholgd)%'éﬂ?{g\ﬁpbdm{;t_vw . Co-sol vent EP 4 edition 0256, 1997

10 Under the ICH conditions, this Formulation 3 is stablé at 4 °C during atleast 6
months, as verified by HPLC and UV analyses.

Iniectab!e Fdrmulation 4

15 Formulation 4 containing 1 mg/ mi of the Pd-Bpheide a as pho.tosensiﬁsihg agent

Carner

_ Organlc phase : benzyl alcohol / ethanol (20 / 80) 5 % vol. / wit.
20

Surfactant : Cremophore ® EL 5 % wt. / wt.
NaOH : 0.007 M .
5 pHadjusted to 7.2 + 0.4 with citric acid 0.01 M

. Formulation 4 was prepared as follows :

Inan apprOprfately sized glass container containing 1 mg of Pd-Bpheide a prepared
30 as déscribe above, 50 pl of a20: 80-vol / vol. mixture of benzyl alcohol and of
ethanol were added and the mixture was stirred moderately. Then, 50 mg of
Cremophore ® EL were added to the mixture and the mixture was stirred with a *
.Vortex Thereafter, 500 pl of a sodium hydroxide solution NaOH 0.007 M were
added to the mixture and the rmxture was stirred a few seconds with the “ Vortex ”
35 The mixture was then subjected to ultrasounds during 30 minutes (temperature
< 25 °C) while stirring from time to time manually. Then, the pH was adjusted to
7.2+ 0.4 with 0.01 M citric acid and the mixture was complleted tolg with water for

injectable preparations (WIPP).



Cremophore (r)50 ng5 %w-. /w.SurfactantEP 4 edition 1082, EL1997 NaOH .
0. 007 MbOO pd50 %NeutralisingEP 4 edition 0677, vol. / wt.agent- 1997 Citric
‘aci.d, Q5 toQS toBufferingEP 4 edition 0456, 0.01 M7.2 O. _4711; 0. 4&%5%. 1997 .
- WPPQS to 1 gQS to 100-DiluentEP 4 edition 0169, .A2000 THi el ion 4 -
of the present invention is clear butsistrongly coloured (dark purple) and

it does not contain any trace of a precipitate, which indicates that the
‘Pd-Bpheide a is conpletely solubilized. 10 15 The UV absorption spectrum of
the Pd-Bpheide a:in the fornmulation 4 of the present. invention exhibited 5
‘mai N pRakxapt cRAfosiBiBh of FRtmulaforads GhPe A Thbie 4 hopédfterCD 7631818 of
80120, i1 ndicating that the nononmer determ ned spectrally amounted to . 80 %
of the product.. Under the 1CH conditions, this Fornulation 4 is stable at 4
C-during at least 6 nonths, as verfidghled by HPLC and UV anal yses. 17 - January
2006 32 Injectable Forrmulation 5 Fornmulation 5 containing | ng | m of

Pds Bphei de a as the photosensitising agent 5 Carrier in th o
Orgahi c. pNemeof prdpyl ene gl yEormslas vol . 1wy . Fuseligmdt ant :E@whore (r).
i Vc\:'toh"lplon\gtnft 1 'ié’\lgrau_lni;t dg'sg07P<|4\3/lrcenfage (%) | - standards .
Photosensitising agent . ' o
FaBpheidea | 1mg | Od4%wt/wt | AP
Other components ' ) ,
Alcohol, absolute 40 pl 4 % vol. /wt. | Co-solvent | EP 4" edition 131'3
| | - * A2000
Benzyl alcohol 10 | 1% vol./wt. | Co-soivent | EP 4" edition 0256,
- | - | f 1997
| (;;remophore ® 50mg - 5 o% wt. /wt. | Surfactant | EP 4" edition 1 (582,
EL o " 1997
NGOHOO007M | 500 | 50% | Neuwalsing | EP 4™ edition 0677,
vol. fwt. - - agent - 1997
Cifric acid, "~ QSto Qsto “Buffering | EP 4" edition 0456,
0.01 M 72+04 - .72x04 | agent 1907 .
WIBP | G8®ig | Qsioi00 Diluent | EP 4" edition 0169,
| | A2000

This Formulation 4 of the presenf invention is clear but strongiy coloured (dark
purple) and it does not contain any trace of a precipitate, which indicates that the
Pd-Bpheide a is completely solubilized.

: Th-e UV absorption spectrum of the Pd-Bpheide a in the formulation 4 of the present
~ invention exhibited 5 main peaks at 344; 385, 538, 763 and 818 nm with a ratio OD
763 /818 0f 80/ 20, indicating that the monomer determined speétrally amogr}ted to
80 % of the product, ‘

15 : . '
- Under the ICH conditions, this Formulation 4 is stable at 4 °C during at least 6

months, as verified by HPLC and UV analyses.



. pH adj usted to 7.2 0.4 with citric acid 0.01 M .15 Fornul ation 5 was
prepared as follows : ‘In an appropriately sized glass container containing I
mg of Pd-Bpheide a prepared as describe above, -50 0 of pr,g?oxl ene %I }Sgol '
wer e added and the m xture was stirred noderately. Then, gy <0

~ Crenophore (r) EL were added to the m x¥ure and the 20 mixture was stirred
~with a " Vortex Thereafter, 500 | of a sodium hydroxide solution NaOH 0.007

. Mwere addeg (?___the mixtyure and the mxture was stirred a few seconds with
the " ﬂ-ga—are was then subjected to ultrasounds during 30

.. mnutes (tenperature < 25°C) while stirring fromtime to tine manual | y.

ot ur o e ElHE B Bl 1 o o P e ae o e

(WPP). The exact conposition of Fornulation 5 is given in Table 5 hereafter

17 Name of . conponent Formula Function Per unit
- dos€ Paeaﬁé{.zli'gg%@/gé% @é’bﬁaﬁe '

er cent hot osensi ti sfng agent Rel evant standards Pd-Bphei de

£ 1 D0 2 Gt e o BRSBTS FRE m 042011 Pronyene

Surfectant : Cremophore ® EL 5 % wt. / wi.

10
NaOH : 0.007 M

pH adju'sfed to 7.2 + 0.4 with citric acid 0.01 M

15 Formulation 5 was prepared as follows :

[nan- approprlately sized glass container contalnmg 1 mg of Pd-Bpheide a prepared
as describe above, 50 i of propy!ene glycol were added and the mlxture was stirred -
moderately. Then, 50 mg of Cremophore ® EL were added to the mlxture and the

50 mixture was stirred with a * Vortex ", Thereafter, 500 pl of a sodium hydr_exide
solution NaOH 0.007 M were added to the mixture and the mixiure was stirred a few
seconds with the “ Vortex * The mixture was then subjected to ultrasounds during 30
minutes (temperature < 25 °C) while stirring from time to time manually. Then, the
pH was adjusted to 7. 2 + 0.4 with citric acid 0.01 M and the mixture was completed

25 to 1 g with water for injectable preparations (WIPP).

The exaet corhpgisitien of Formulation 5 is given in Table 5 hereafter :



e 1997 EP 410 edition 1082 hore 050 mg5 % wt. |
'ELEP 4 *edition 0677 007 M -0 50011150%\eutral i sing, N bH . voI
W . agent 1997 . EP 4edition 0456 Citric acid, .QS toQS toB %Ilﬁéﬂ%% .2
'0.47.2 0.4agent 1997 . EP 4edition 0169 WPPQS tot 905 to 100 #Z0085000
‘This Forrmulation 5 of the present invention is .clear but strongly col oured
(dark 5 purple) and it does not contain any trace -of a precipitate, which _
“indicates that the. Pd-Bpheide a !'is conpletely solubilized.” The W
absorption spectrum of the Pd-BpheiBable ®n this fornulation 5 of the present
“invention exhibited 5 mai n peaks at 344, 385, 538, 763 and 818 nmwith a

wt . Sur f act ant, Crermp 1997

ratio OD 10 7631818 of 60 f 40_ indic _
specfTal INamgwint ed[ to 60 % &ormwéa product . Funcfion ﬁeievgﬁ_{ |
component Per unit dose Percentage (%) standards
Photosensitising agent |
Pd-Bpheide a. Tmg 025%wt/wt. | AP
Other components , _
Propyle.ne glycol 50 W 5 % vol. /wt. | Co-solvent | EP 4" edition 0430,
- E | 1997
Cremophore ® 50 mg - 5% wt. /wt. | Surfactant | EP 4" edition 1082,
B | B | 1997
NadH.-O 007 M 500 m, 50 % Neutralising | EP 4" edition 0677,
E - | vol. / wt. agent | - 1997
Citric acid, QS to QS to Buffering EP 4™ edition 04586,
0.01 M ' 7.2+04 72+04 agent 1997
WIFP QStolg QS to 100 Diluent EP 47 edition 0169,
' | ' A2000

This- Formulation 5 of the present invention is clear but strongly coloured (dark

5 purple) and it does not contain any trace of a precipitate, wh

Pd-Bpheide a'is c’ompletely solubilized.

The UV absorption spectrum of the Pd-Bphei

ich indicates that the

de a in this formulation 5 of the present

invention exhibited 5 main peaks at 344, 385, 538,763 and 818 nmwith a ratio OD
10 7637818 of 80 / 40, indicating that the monomer determined spectrally amounted to

60 % of the product.

Under the ICH conditidns, this Formulation 5 is stable at 4 °C during atleast 6

months, as verified by HPLC and UV analyses.

15

Comparative' Formulation 1

Comparative Formulation 1 containing 1 mg / ml of Pd

20 Carrier:

-Bpheide a




Under the ICH conditions, this Fornmulation 5 is stable at 4 C during at

| east 6 nonths, as verified by HPLC and UV anal yses. is Conparative

Forrmul ation 1 Conparative Formulation | containing |- ng 1 ,W of Pd(-g(SBEei de a
20 Carrier 17 January 2006 34 5 Surfactant : Crenophore (ry/ YAV gHUG,
M  NaOH : 0.007 MpH adjusted-to 7.24 0.4 with citric acid 0.01 M The
Conparative Formulation | was prepared as follows: In an appropriately sized
gl ass contai ner containing 1- of Pd-Bphei de a prepared 1o as describe
above, 50 fyrfdctantnBpmephere ®dEL elewidde and the mixture was stirred
with a " Vortex". Thereafter, 500 | of a sodi um hydroxi de sol ution NaCH

0. 007 M weNmzQ@HHeRlo0? Mhe mi xture and the- mixture was stirred a few seconds
with a "Vortex ". The m xture was then subjected to ultrasounds during 30

m nut es (h&mmggﬁﬁésﬁ g%?é%g%%’%ﬂ&?iéé#@rd'ﬁg Mromtinme to tine manual ly.

'T_hén, t he _ With citric acid 0.01 Mand the
The. eie CoBIRRRNE BATBHIATRE IHASHARAIRS B AR fon 1 15 o ven in Table 6
hereafter : 20' Table 6 Nane of For nul-aFuncti onRel evant conponent Per unit
(1) 50718 RRtppriptely SERH e, RIS it BinifE Y mig Ur Pa-Bbnias praphBd°r ©
10  as describe above, 50 mg of Cremophore ® EL were added and the mixture was
stirred with a * Vortex ”. Thereafter, 500 pl of a sodium hydroxide solution NaOH
0.007 M were added to the mixture and the mikture was stirred a few seconds with a
“Vortex ”. The mixture was then subjected to ultrasounds during 30 minutes |
(temperature < 25 °C) while stirring from time to time mariua_lly. Then, the pH was '
15 adjusted to 7.2 + 0.4 with citric acid 0.01 M and the mixture was comipleted to 1 g

with water for injectable preparations (WIPP).

The exact composition of the Comparative Formulation 1 is given in Table 6

hereafter :
- Table 6
Name -of . Formula — ~ Funclion ' Relevant
compenent Per unit dose - Percentag-e (%) ' I standards
Pd-Bpheide a 1 mg 0.1 % wt. / wt. AP .
Cremophore ® 50 mg 5 % wt. /- wt. Surfactant EP 4"“ edition
EL : : ' 1082, 1997
NaOH 0.007M | 500p | 50%vol./wi. | Neuiralising | EP 4" edition
: ' ) agent . 0677,1997
Citric acid, QS to QS to 7.27 +0.4 Buffering EP 4" edition
|0.01m 72+0.4 agent | 0456,1997
WIPP QStotg - QSto100 | Diluent EP 4™ edition
| | | 0169, A2000




ELI 082, 1997 NaCH 0. 007 M50011150 % vol . | wt.Neutralisi ngEP 4 edltlon
agent 0677,-1997 Citric acid, @8 toQSto 7.2 0.4BufferingEP 4 edition 0.01

M7. 2 0.4agent 0456, 1997 Wi ppQS to-1 gQS to 100Di | uent EP 417eg tion 8@89
A2000 17 January 2006 35 10 This Conparative Fornul ation 3

preci pitate, which-denmonstrates that thé5 Pd-Bpheide a is not corrpl etely
Solubilized, in the absence of the benzyl alcohol ethanol m xture or of

B T
< : ' 0.4
e

appr opr isfi#mol neikafe drloigropyieheaighacolcont ai n| ng | ng of Pd-Bpheide a prepared
as descri be above, 50 | of ethanol were added and the m xture was stirred

noderately. Then, 50 ng. of Crenophore (r) EL were added and the m xture was
sti rsedodmba@tiVe\Rmﬂmbkaﬁon Zhereafter, 500 | of a sodium hydroxide solution
NaOH 25 0. 007 M-were added to the m xture and the m xture was.-stirred a few
seconds with ,30 the " Vortex ". The th'fn'ﬁ_of%ds t hen subj ected to

ultr asommnpamtwag’csmu!ﬁmn 3§0ntammg 1mg Bpheide
Carrier :
10 '
Ethano! 5 %
Surfactant : Cremophore ® EL 5 % wt. / wt.
s~ NaOH:0.007M
pH adjusted t0 7.2 0. 4 :
The Comparative Formula’uon 2 was prepared as follows
20

In-an appropriately sized glass container containing 1 mg of Pd-Bpheide a prepared

as describe above, 50 pl of ethanol were added and the mixture was stirred

modefétély. Then, 50 mg of Cremophoré ® EL were added and the mixture was

stirred with a “ Vortex ”. Thereafter, 500 pl of a sodium hydroxide solution NaOH

.25 0.007 M were added to the mixiure and the mixture was stirred a few seconds with
the * Vortex ”. The mixiure was thén subjected to ultrasounds during 30 minutes
’(temperature < 25 °C) while stirnng from time to time manually. Then, the pH was
adjusted to 7. 2 + 0.4 with citric acid 0.01 M and the mixture was completed to 1 g

- with water for m}ectabie. preparations (WIPP).

30 _ o
The exact composition of the Comparative Formulatton 2 is given in Table 7

hereafter :



(terrpera‘t.ure".<_-25‘-.?C) while stirring fromtinme totine rf_anual I'y. Then, the pH
was  adjusted to 7.2 0.4 with citric acid 0.01 Mand the-m xture was

-conpleted ta

lg

dose Percentage (% standards Pd-Bpheide al ng0.1 %w. |

.t15 %vol.

wi tth water for injectable preparations ) .
‘conposition -of the Conparative Fornulation 2 is given in Taﬁgﬁdﬁwﬁébgafter'
17 January 2006 36 Table 7 Nanme of Fosgul aFuncti-onRel evant conponent Per unit
Et hanol 50
/W . Co-solventEP 4 edition 1318, A 2000 Crenpophore50 ng5 % wt .1

Wt . AP-

‘Wt . Surfactant EP 4 edition EL1082, Tablr7NaOH 0. 007 Ms00 Al 50 % vol . |

wt. NeutralisingEP 4 edition agent0677,
to 7.2 0 4BufferingFP 4 edition 0 01 N\

A56, 1997 -\\

PPOS t o1 gOS

t0100Di INameBP 4. |edition 01B0rmMEEDO 5 -ﬁﬂ-iegl-gonfmipﬁe For nuitglewant
Sol ybi COREENEN, ¢ (ECHEBHASE of THRRZ)IZGR Cbhd - 37 17 dahuary SOBETERAI v
R TR S T T N
compERARGIEPT eseni ed bgoide T olfl 0Bi%yohever al| iGo-solvent! | : ER %" edition
| I | - 1318, A 2000
Cremophore ® Eomg | 5%wiiwi | Surfactant | EP 4" edition
{ EL i 1082, 1997
NéOH 0.0d'f M 500 pi 50 % vol. Jwt. | Neutralising | - EP 4™ edition
SR agent - 0677, 1997
Citric acid, QSt1072%04] QSto7.2%04 | Buffering EP 4" edition
0.01M agent 0456, 1997
WiPP OSto1g QS 10100 Diluent EP 4™ edition
| 0169, A2000

This Comparative Formulation 2 flocculates, which proves that the Pd-Bpheide a is

not completely solubilized, in the absence of benzy-l alcohol.

‘exact

1997 CGitric acid,@8to 7.2 - 0.4.(



1o in which R2 represents a group H, OH or COOR4, wherein R4 is a hydrogen
or a Cl - Cl2 alkyl or a C3 - Cl12 cycloalkyl, R3 represents H OH or a Cl -
Cl2 al kyl or alcoxy and * represents an asymetric car bon,17rl£ai n t% Eormof
a salt of an alkaline netal, in an amounjy not exceeding 10'm@Muafy 209

phot osensitising agent, and - a pharmaceutically acceptable carrier in an
aqueous phase, characterised in that the pharmaceutically acceptable carrier
“in an aqueous phase contains at Ieas?%mgture of benzyl al cohol - ethanol
inaratiofroml1l5 : 85 20 to 25 : 7 .1 vol. or propylene glycol,
acting as a solubilizing agent for the photosensitising agent and a
surfactant capgbl e @f idREEAAS] ARAH LRI ; 0 sitising
agent, said surfactant E%i n gg%trg?%erd int an ;Egﬁﬁﬁ ar%%@chi(ggégﬁg 20 wt. %
relative tRb"O{fQ@rlamialth%DglﬁlgDa'i), s gleninfoamiutationviarnitaining pprovi so  that when

t he surfactant ] hor. its unt .does not exceed 5%w. relative 25
to the total vve‘J?.' éﬂgpgimﬁﬁgpfeéﬁﬁtﬂdaﬁﬁ}? %O\legwing %%f?ﬁ[ﬁf@f@@é%@i An injectable
formul ati on according to claim1l1, characterised in that the

phot osensi tising agent of Formula (1) is palladi um bacteriopheophorbide a
(Pd- Bpheide a) represented by tde following Formula (I1) : 5 in the form of
a salt of an alkaline netal ™49 10 3. A gal'enic fornul ation according to
claim1 or 2, characterised injthat onpound of Fornmula (1) or the
conmpound of Forrmula (I1) . : sodiumsalt. 4. An
injectable fornul ation acce+r#] = g.9f-clains 1 to 3, is
characterised in that the solbir" i ngyaggit is a mxture of benzyl al cohol
- et hanol ?

)

10 in which
Rz represents a group H, OH or COOR4, wherein Ry is a hydrogen or a
C+ - Cq2 alkyl or a Cs - Cy2 cycloalkyl,
Ra represents H, OH or a C, - C2 alkyl or alcoxy and
* represents an asymmetric carbon,
15 in the form of a salt of an alkaline metal, in an amount not exceeding 10 mg/ ml, as
photosensitising agent, and
- a pharmaceutically acceptable carrier in an agueous phase,
characterised in that the pharmaceutically acceptable CE!TiEII' in an aqueous
phase contains at least a mixture of benzyl alcohol - ethanol in a ratio from 15 : 85
-20 to 25 : 75 vol. / vol. or propylene glycol, acting as a solub_irlizing agent for the
photosensitising agent and a surfactant capable of decreasing the aggregation of
the photosensitising agent, said surfactant being contaihed in an amount not
exceeding 20 wt. % relative to the total weight of the formulation, with the proviso
that when the surfactant is Cremophore, its amount does not exceed 5% wt. relative
25 to the total weight of the formulation.



contained in the fornulation in an anount not exceeding 5 vol. %relative to
the total weight of the formulation. 5. An injectable galenic formnulation
according to any one of claims 1 to 4, 20 characterised i ﬁhat tgﬁ
solubilizing agent is a m xture of benzyjg al cohol - ethano PPo 20
80 vol. 1 vol. 6. An injectable fornulation according to any one of clains 1
to 3, characterised in that the solubilizing agent is propyl ene glycol,

contained int 25 VOl orelative
to the total werile ht A(')119 ﬁ{% aEH"%;or rrut{ra@hoﬁé%gﬁj?% éﬁ@af,y%g%tegseg\wt tect abl e
formul ati dhe pbotmséne@sMg sgent oh Eorhulal (#) lmallattil(arrﬁbacl@ﬁabﬁé@;ﬁﬁdrﬁﬁ% & ga(yhat
the surface EL, Crenophore EL P or | ut ol

i ve agent r

HS 15 T™M %p@el CH %%%{B?@bgéh%%@wm %ﬁrfﬁpl%ﬂ)accordl ng to any one of
claims k to 7, characterised in that it contains, as the surface-active
agent, Crenophore (r) EL or Crenophore (r) EL P in an anmount not exceeding
5w. %relative to the total weight of the fornulation. 10 (1) 15 in which
R2 represents a group H, OH CEER4, wherein R4 is a hydrogen or a Cl -
Cl2 alkyl or a C3 - Cl12 cycloalKyl, R3 represents H OHor a Cl1 - Cl2 alkyl
or alcoxy and * represents an ag nnetrlc €arbon, 20 in the formof a salt of
an al kaline netal, in a aneun] ' )/ n1, as the photosensitising
agent and a pharnaceutlcally ; ¢ I8y, in an aqueous phase, said
met hod i ncluding, in the order/ Hﬁ{ Bt he steps consisting in

()

in the form of a salt of an alkaline metal.

10 3. A galenic formulation according to claim 1 or 2, characterised in that
the compound of Formula (1) or the compound of Formula (ll) is in the form of the
sodium salt.

4. An injectable formulation according to any one of claims 1 to 3, .
15 characterised in that the solubilizing agent is a mixture of benzyl alcohol - ethanol
contained in the formulation in an amount not exceeding 5 vol. % relative to the total

weight of the formulation.

5. An injectable galenic formulation accofding to any one of claims 1 o 4,
20 characterised in that the solubilizing agent is a mixture of benzyl alcohol - ethanol in
a ratio 20 : 80 vol. / vol. |

6. An injectable formulation according to any one of claims 1 to 3,
characterised in that the solubilizing agent is propylene glycol, contained in the
25 formulation in an amount not exceeding 5 vol. % relative to the total weight of the

formulation.



9. A nmethod for the preparation of an injectable galenic fornulation for

use in a diagnosis or in a photodynam c therapy (PDT) containing a conpound
represented by the following Formula (1) : 25 40 17 Januar tting
t he photosensitising agent of Fornula (l3gin its acid for mﬁ%ﬁﬁﬁ§§b0§e

sol ubili zi ng agent conprised of a nixture of benzyl al cohol .- ethanol in a
ratio from5 15 : 85 to 25 75 vol. vol ., or of propylene glycol ; (2)

addi ng a surfaee- achh\’ﬁe%&ﬁ% f&.ﬁﬁﬁ%ﬁ ?(f:co%ﬁ:lrgglgﬁdn@%{euff&g)%e 3? L60n of the

phot osensi ti si ng agent n an amo exce 've to the

final weichhtactérigdueinfthathkaiurfae-autivh dgeat ly@rerﬁ@pﬁdrat® wheTrbhdphird &ct ant
is Crenophore, _its ampunt does not exceed 5% wW. relative to the total

wei ght of EcLhBOF'&qIHIPhHSOW -10 (3) adding a hydroxide of an al kal i ne netal
in an anount sufficient for neutralising the acid function of the

phot osensi tisipg ag the m xture in
aqueous phase guf fi gﬂéﬂ@ Sgﬂqgléfg)ngu},aéwﬁaec[cgr 'E%g‘?/épgl%‘ﬁ clims 1 o _?
- phot Osensbhb%df@rﬂqﬂtthéﬂié & \
sol ubilization 1|5 (5) addi I’l% %mi?béﬁ %gﬁggéér?t%ﬂ\% b?g'ﬁﬁ%"%’? g feucgtilslﬁgrt he pH
to a phys ﬁrbmglpharé ® Ebétiaptrabineunthoeexafeediryy 5 Wt4% reldijveitb the t@tabaeight
adj usti ngghg1 %my . of the fornulation with water for injectable

preparat i IOR- met hod for the preparation of an injectable galenic
f or mul agi on accordl ng to claim9, characterised in that the

phot osensi ti si gg ag f L) s dndts. acid formi. .

pal | adi um bact gl’l opﬁ%?@ﬁgrﬁgf@é& @eﬁ’ﬁ)&a@ﬁh‘%‘: %ﬁ'@%@@ﬁr@%’ﬁ?&fnwahqm@r

fol I owi ngubelinaldiagridgis or in & pAdtodynamic therapy (PDT) containing a compound
represented by the following Formula (1) :

0

15 in which
Rz represents a group H, OH or COOR,, wherein R4 is a hydrogen or a
C1 - Cr2 alkyl or a C3 - Cq2 cycloalkyl, |
Rs represents H, OH or a C4 - C42 alkyl or alcoxy and
* represents an. asymmetric carbon,
20 in the form of a sait of an alkaline metal, in a amount of up to 10 mg / ml, as the
photosensitising agent and a pharmaceutically acceptable carrier in an aqueous

phase, said method including, in the order indicated, the steps consisting in :

25



17 January 2006 11. A nethod for the preparation of an injectable galenic
formulation according to claim9 or 10, characterised in the solubilizing

agent is added in an anmount not exceeding 5 vol. % relativ
wei ght of the solution. 5 12. A nethod fqr the preparati onﬁo é)%%r}mbgbt abl e

galenic formulation according to any one of clains 9 to 11, characterised
in that the solubilizing agent added is a m xture of benzyl al cohol -
ethanol in a ratio of 20 : 80 vol. / vol. "10 13. A nethod for the
preparation of an inj ect abI e galenic fornmulation according to any one of

I 9 to 12 t htthesrfaceat e ntadeds
(C::rglrmnf)horeo(r) (EL ac g}sgn(s{nf%@_aqg 58”?}{"@ Hbv'%aef‘gll QTN WAN Rt Ihod

for the prs@wmng)ag@it c%lﬂnﬁﬁﬁéﬂ%faé)hﬁscﬁ]ﬁal @mé‘niy%l&hari SAandPinafs K t o

any one of clains to 13, . characterised in that the surface-active agent
added i $ @erﬁﬁa’ﬁb?% ?5)VOELVOP arefiyphylese@lycokl P and in that it is added in -

For milat on. - 16 Suaied Achrdsp-4i8 bl Fabehu ¥ defichantEieelaadiogantinet

fornul at i efe pRBLoBEASIISINGGdePt AN ARt n@k 8k&&eding 20 %€ PAaRR t%fthé%au n
that the hydroxi de of an ‘alkaline nmetal is sodium hydroxide. 16. A nethod

for the pvagightafitoe famuatiomjvéth tisl royiabdhatowhen the atrfastantis@rediophore, any

e Ay SR b Y B e

prepar afoi on of (FaddigattfldréxigebeBh Giknehatdl i:rnan éﬁfdirrfﬂlsuﬁuciéht%w one of
clains 9 to 16, characterised in that the steps 6) are carrled out

under an SeHBalisieg heacidfunelion otfhe. phatosensiting ag%@tteaf

ggr mul ation ob{g fefhPihd MR NGHe 24te6HS BHat8 suﬁ’ﬂ:}'erﬁl%o% sfi @b%nﬁ)lét% 17.

conversion of the photosensitising agent into the salt thereof and its complete
solubilization ; 7 '
15 (5) adding a buffering agent designed for adjusting the pH to a physiologically
acceptable value of 7.2 £ 0.4 ; _
(6) if necessary, adjusting the volume of the formulation with water for
injectable preparations.

20 10. A method for the preparation of an injectable galenic formulation
according to claim 9, characterised in that the photosensitising agent of Formula (1)
in its acid form is palladium-bacteriopheorphorbide a (Pd-Bpheide a) represented by
the following Formula (11) :

{n
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11. A method for the preparation of an injectable galenic formulation
according to claim 9 or 10, characterised in the solubilizing agent is added in
an amount not exceeding 5 vol. % relative to the total weight of the solution.

12. A method for the preparation of an injectable galenic formulation
according to any one of claims 9 to 11, characterised in that the solubilizing agent

added is a mixture of benzyl alcohol - ethanol in a ratio of 20 : 80 vol. / vol.

13. . A method for the preparation of an injectable galenic formulation
according to any one of claims 9 to 12, characterised in that the surface-active
agent added is Cremophore ® EL or Cremophore ® EL P or Solutol HS 15 ™.

14. A method for the preparation of an injectable galenic formulation
according to any one of claims 9 to 13, characterised in that the surface-active
agent added is Cremophore ® EL or Cremophore ® EL P and in that it is added in

an amount not exceeding 5 wt. % relative to the total weight of the formulation.

15. A method for the preparation of an injectable galehic formulation
according to any one of claims 9 to 14, characterised in that the hydroxide of an
alkaline metal is sodium hydroxide.

16. A method for the preparation of an injectable galenic formulation
according to any one of claims 9 to 15, characterised in that the buffering agent

designed for adjusting the pH, which is added, is citric acid.

17. A method for the preparation of an injectable galenic formulation
according to any one of claims 9 to 16, characterised in that the steps (1) to (6) are

carried out under an atmosphere of an inert gas.

18.  Aninjectable galenic formulation obtained by the method according to

any one of claims 9to 17.



