,e3eVWV, d6T | NJECTABLE G ALENI C FORMULATI ON FOR USE IN A DI AGNCSI S OR A
- PHOTODYNAM C THERAPY AND METHOD FOR PREPARI NG SAME The present lnventL

relates to an injectable galenic forrmulation for use in a“mmwmmmmum in a
phot odynam ¢ t herapy (PDT), containing a photosensitising

“froma nodified bacteriochl orophyll andla pharnaceutically acesptabl e

carrier in an aqueous phase. The present invention is also concerned with a
nmet hod for prepar.i thlSln ecta al enic formul ation. Over fifty
Vears ago. INVERTAREE GACRMIG FORMAATICR ORISR INA PuAGNRSIS oR A
’accurrul ati ng i I apabl e
of f1 uoresc #J?t%@é@%@?%ﬁ?ﬁ%&@%@#ﬁ PR PR AR SRS

I |ght in situ. is OMng to their properties, these porphyrins have

denonst reeprelsBAt mK/BﬁNorYVPéIQte%atB@dH mjérftaareogalémwoﬁﬁunaﬂbﬁrfershseqh geans for
detecting a tunour | ocal i si nﬂ'@ uor escence. In recent years, the use
of phlot chagnasis etmgaag@mdynamw rapy4PRINt cmtamemmﬁ@smﬁismg@g@mect

't or osered fttth EoaifibR bR KiE, BhafhacdUhiald pobspietir

cont i NURArfiér ih 2 Sfkusdshdge.t hi s techni que of photodynam c therapy (PDT),
a photosensitising agent is adm nistered, which is capable of fixing itself

preferentially in tissues in which the cell's Frollferate and said tissues
are expddwdpresent invghtiomisvalag cangarnadwihia methad fos psepanimg thigjnjeelable
phot gsensi ti.sin uct, froma nmonochromatic |ight source (laser) or a
polf'hréﬁ%ﬁqﬁf?$@ﬂ?&gburce (lanp). 30 The photosensitising product) which
is not toxic per se, has the property, after having been excited by the

absor pt ioWedfityRfeire ago it fatiDeRI dér‘ﬁohbﬁ‘aib%ﬁﬂh@t pbAsHriAY Wérensdpiblé b ener gy
to anbi ent oxyden to forma singlet oxygen (type Il photo-oxidation) and /

or oxygdesuailatingintumoreys tissygscand thats Burtharmere ey werexapabie obxygen

L ssue. dURCe Rt FiteGER M orRr gl Wfich Fadiaflf Ll ko Rl BT St 07,

diffigsion is very limted and the Ilfespan is short, so that the 5
phot ot 0XdWwingf tbaRéir phehsttids ess pwmﬁsehé\m dembhstrétdmmaﬂﬂmmeﬂ& tising

agent remains |ocaljsed. The maj n 1 ndi c | ns for the photaodynam c therapy
are in capableopioypviding 6?6&9"35&5‘&"%?% tecting, g timayr é‘?

treat menf, Pkl € macul ar degeneration (SMD), 10 cardiol ogy (restenosi S
after an angi opl asty), rheumatol ogy and der nat ol ogy. A consi derabl e nunber
of photosensitising nol ecul es have been studied for their use in

phot2ody namecerthyeaes the iuse B photeserfsitisimg Bgpotsghthe tredémentof oascearrtds i n
particular, of Photofrin S a mxture t hers
Pnd. est ditsnghe ahisa uBreshis Sidiesuish ves Kub& Vebd ploriisiidsoaBre e e
Vancouv exterd¥t.in 418 #chnigue, n@\%ﬂ/ﬂﬁw&%@téd}m’aﬁﬂ& therapy 2P DT Reafinues to
investigated (see for exanple Dougherty, "T. J. Pho ochem Photobiol., 46,
569 (198Mgreas@essel et al., Photochem Phot obi oI 46, 563 (1987) ; 20
Dougherty T. J., Semn. Surg. Oncol., 2, 24 (1986) ; MCaughan,

oo GAASh o B e By BRI by £

hemat Op@dﬂihrs}té’redeWhM is\capablRDf ting itsef preferaritialigdn tbswesrinavhich thé
por phyrin conpoun S (nnnoners of porphyrin, 2s hematoporphyr

h]%/dr oxy-cellayprolferaie apd faid Hpsasaie Wp%egttﬁrﬁ)kﬁﬁmvﬂﬂgaﬁdv%ﬂﬂ%'?éfhlmmhﬁer s
So0” 164 5F0Red B s BhetoSsheifica rrBURLE fot a orocrafideie efh sPlRader) |7

uti | i satdrenpeliychioesaticlightl sourcat (larap).of henat opor phyr| n suf fered two nmj or
dravvbacks

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 ambient oxygen to form a singlet oxygen (type Il photo-oxidation) and / or
oxygenated free radicals (type | photo-oxidation).
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The first one is that, at the wavelength of the |light which activates the
“conpound, the |ight does not penetrate sufficiently deeply into the tissue
(see for instance, Doiron et al., pp. 281 - 291 in : Porphyrins in Tunor
Phot ot herapy, Edited by A Andreoni and 35 R Cuul breddu, Pl enum Press, New
“York) 1984), so that the use of these cchpounds dislimted to the
treatnment of tunours of a small size and is inadequate for treating tunours

| ocated deep in the. ti-ssue.. ‘The second major dr ack -qf thesg.derjyatives
of hemat Ebes@ﬁyygemd_grl\tat@lﬁstaﬁeﬁ%fqr@r’iufﬁ %m@&‘%aﬂa thﬁ%%idé%%@wb? t he
patient, . Sj oL apangd cul ar an ocul ar
phot osenggﬂésg%'ﬁqéhvﬁ%% @Q#ﬁ;ﬂggrezicgﬁ%@ﬁwggtf to eight weeks after the an
treatnment, and this requires that special precautions be taken, such as,
for exanp|ghefhidle tﬁég@ﬁm@oﬁ% 9oyl liraiéd badakeilifsespands sheatnsodhatihe ng a

e

sunbl ocker be appl i on p the skin and that appropriate cl.othin nd

sungl fiss photatoxip effect ipdwaed biIan expesuie tg "Ebhﬁ{%ﬁdﬁm‘%??ﬁ' %'F‘g\?%rse, whi ch
has been_qgr ant Efd qehsgﬁr keting authorisation (MA) for its use in photodynam c
t her apy [INESOF otofrin (an MA has been granted in the USA in 1994
and in Europe in 1996)) an injectable aqueous solution containing a m xture

of por phyhigMmsRTREEESNSRSFARE iphatddigidmistthéRipyravedn dancerqlogyludiabegys
cut aneous and an ocul ar photosensitisation, Wi @Ehﬂi)er i sts even.tw? R/ID
mont hs abpbthalmelogyninpasticaler &er, thedreatment of sen achiageoeReratign (SMD),

oot dgenghidaioty (Estaffisiy Bflet 88 gl B EaRE FrardoB M ARIHRIOBENTT (v

that they are pure conpounds having a well-defined structure 2 and

absor bi ng\ sériierableanyibel enNphbtosehsitising moldcutes kagebéenstuihied for helr nm
As exanpl es of photosensitising agents used in photodynam c therapy and

bel ongi ngisedn phptodysaptieithRraBYat i on, one can nention the derivatives of 2s
benzopor phyrin (see, for exanple : A M Richter, S. Yip, H Madows et al.

"Phot osensitizin ot enci f dh I '
dor Va1 vy yraprhanebonyrBL ot iF bl Epr Prplo e sLRA |
1996) 14 %po%’*ﬁer, wifiéh is d miuré of éthersandl estomnof dihématGporphyrih Tharketedbyal
status of benzoporphyrin derivative" SPIE 1996, 2

Schni dt-@u?drathongamai@gieEg Ing: ¥ghGay¥ere %Carﬁ%ﬁﬁh&?@a@ﬁé}%@cghamy of
. . _ : . e oy

Coht hai i LB Iy ot G e B gl ey e P o f e

t he ?gxaﬁra?gbigg??‘,tsmﬁ(? gﬁgrypﬁ?sselt eu;?.,dﬂ:qtoahgﬁ. Bgnomblolgﬁtﬁbﬁg? (h984) ;

Gor 1 it Jouahegts g SN, Byt Qb2 24 18RB) S Megadt &, oo B hetbbem,

tissues. puHtbhRl. W, 008e08BE; Atd Cirher, tarl. vSémire Herhatotn 26pd) RFY(1DBOYas
shown that their

In most clinical studies, use was made of a hematoporphyrin derivative (HPD) which
was comprised of a mixture of porphyrin compounds (monomers of porphyrin,

25 hematoporphyrin, hydroxy-ethyl-vinyl-deuteroporphyrin, protoporphyrin and dimers /
polymers of porphyrin) (see for instance, Daugherty, T. J. Photochem. Photobiol. 46,
569 (1987).

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

30 derivatives of hematoporphyrin suffered two major drawbacks.

The first one is that, at the wavelength of the light which activates the compound, the

light does not penetrate sufficiently deeply into the tissue (see for instance, Doiron et

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



cut aneous and ocul ar photosensitising effect was consi derably decreased.

~ However, benzoporphyrin derivatives (BPD) suffer the ngjor drawback that
they are insoluble in aquous nedia, so that their pharmaceutical
utilisation by parenteral adm nistration has proven difficult. Patent

" US- A-5289 378 proposes to renedy this dBawback by incorporating the
benzoporphyrin derivatives into |iposones. As an exanple of an injectable
| i posome fornulation eontaining a benzoporphyrin =derivative,faor use in

phot ody rulartmtadf@rtawrera@mem ehiumgurs el sMealifize apd d$ Inadequats fr treating
‘neovascu, r degeneration (SVMD) one can mention 20
25 Vi su‘ﬁ@h%j gé%;&i/dggg 'I)‘?hvémg#]%ont ains as the photosensitising nol ecul e,
the conpound verteporfin, which absorbs light at a wavel ength of 690 nm and

causes ar hé%ﬁ&ﬂ?Hfa Ma%a%ﬁ%f&he@@@bﬁﬁémésld)ﬁ@émém in is thiatth in
tine. As ot her exanpl es of photosensitising agentspﬂgm in photegc]ilynamc

t her apy, teinel torayucugu.liatetlhﬂse tissugmntthe palientopausRg, indrartigarn.ahcWianepss| ar

LIV 2718086 ootfeResas<riiediiog e chn BeEEg 6t I eeRfwed B rihs! @
Ft 100C H?e%enﬁaﬂ\d‘tmﬁlréd%réé trespeeial prén“at.m‘bnmbm‘takenﬁswd:h as, fbretxarrqolef
hydr ogen and Rl

represent, each one jndependent
hyglr ogenthat eapwreatglsembgwpe aYﬂ@@é’: afgBmHerNtainiNg r%‘é‘ﬁ‘}’%r b@ﬁﬂpé'f‘:’g]
Bc or resents a phytyl
oroup ot el A AR pliati R S e R o P oot
The only case of a hematoporphyrin derivative, which has been granted a marketing
authorisation (MA) for its use in photodynamic therapy is that of Photofrin ® (an MA
has been granted in the USA in 1994 and in Europe in 1996), an injectable aqueous
solution containing a mixture of porphyrin compounds absorbing light at 630 nm and

15 producing a cutaneous and an ocular photosensitisation, 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 light at a wavelength situated in the range from 650 to 800 nm.

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

25 benzoporphyrin (see, for example : A. M. Richter, S. Yip, H. Meadows et al.
“Photosensitizing potencies of the structural analogues of benzoporphyrin derivative
in different 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



to Bchlide or bacteriochl orophyllide when Mrepresents My RL represents an
atom of hydrogen R2 represents an atom of hydrogen is R3 represents a group
-COOCH3 ; and Bphei de or bacteri opheophorbi de when Mrepresents 2 atons of
hydrogen and Rl represents an atom of hydrogen 20 R2 represents an atom of
“hydrogen R3 represents a -COOCH3 group. Sone of these derivatives are
described, in partlcul ar, in DE-A-41 21 876, EP-A-0584 552 and WO 97 |

L9081, e ARG ERSA RSt IR BT aie e DRKBIPRR B Lo, b

t he at ormgguamgnesl um I's replaced by an atom of palladium as described,
for exanple, in WO 00 | 33833. 30 Anpngst the bacteriochl orophyll
derivatives nodified at the nmetal and described in WO 00 ! 33833, the
conpoundEutthetmare; e use b e derativestaihanzapprphyrinhas siowo that their Hooc

ot St faiioh et fisholeiddt Wb bR, JguBsl,, H O

cycloal kyl, R3 represents H OH or a C- - C-2 al kyl or alcoxy and *
repr esen[-ra\,@elnaf 1 epbkmjnnf:d’éﬂaﬁa%wegr (BPIH st thé AdjePdrawiiek tﬁé@t{ﬁﬂ/ are be
|

of a par est "and, anong t'hese conpounds of Fornula (1)
her eabovinsolutde Puataeaus mediaashidvab thrir phaemaceptionk utiisation hypeentensh (11)
25 30 lveog q q

administration has proven difficult.

10
Patent US-A-5 289 378 proposes to remedy this drawback by incorporating the

benzoporphyrin derivatives into liposomes.

As an example of an injectable liposome formulation containing a benzoporphyrin

15 derivative for use in photodynamic therapy for treating predominantly visible central
neovascular forms of senile 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 time.

20
As other examples of photosensitising agents useful in photodynamic therapy,

belonging to this new generation, one can mention, in particular, the
bacteriochlorophyll derivatives of the general following formula :

25

30




or a salt thereof, has proven to .have. a phototoxicity and a stability in

“the course of tinme nuch greater than those of the other derivatives of

bact eri ochl orophyl|. Furthernore the Pd-bacteri opheophorbide a, also called
Pd- Bphei de a, absorbs |ight at a wavel ength of about 760 nm i e. at a

“wavel ength higher than that of the other® photosensitising agent, which

all ows a deeper penetration of the light into the tissues and it causes no

or little cut ous phot osensiti sati.on. wever, -t the conpgunds havi ng
Phe. For iRV ReTERBBlan R & & BRLoT I ebhVTadeR AT shiar AbadRs
wth a v 0 fifehdriiery A AU RO derRBr AR GRSUIM whi ch
makes thlgerp?ep rg’ré.'n%ciﬁ"??ca use ﬁ?%c% by I@'z?t’re%'?eral adm ni trgi on. WD
00 I 33833 clainms, in particular, a pharmaceutical conposition including a
i s conpophgseéornpounds are tertied, fer exdropks : pref erably, the Pd-Bpheide a of
Formula (I1) hereabove, and a pharnaceutically acceptable carrier. In the
descri pt Behl of bagtedochlomypdyl when i s however nentioned that, for preparing
such a phar i.cal osition, which can be adm nistered by the
systenm c rogf@%gbte%l%sntiwecessary to add an anmount of a non-toxic
surface-acti VR4 esemtsfd phytyhgyrdupr - sol ubi | i zi ng the conpound. Conpositions
contai ni ng the Pd-Bphei de a, degﬁri bed specifically in W 00133833 and used
for in vivo tRefaprepentsiampom ohRYAIa9en very high amount of Crenophore 2s
EL {20 - 50 ¢ i S REOYRIH ary for solubilizing the
phot osensi ti s{?{%\ééﬂe{gg%'ﬁ@ I'n thesepgo ositions, Crenophore EL functions as
a surd ace-active agent capable of decreasing the formati on of aggregates
and of sBchlidkioribagtérivehistophylBgéeitien 2. Crenophore EL is an enul sifier
exci pi ent of the pol yoxx/g hyl enat ed castor oil type, which is sold
commerci al | 'y Mi@pigsents known for its capacity to solubilize a broad
range of |ipoghidiesants! h R gy pharnmaceutical conpositions. 35
However., a cg?’r%é Srlﬁ%;l on éﬁﬁ%@%hghﬁ?re than 5 % Crenophore EL is
difficult to Relnépresents aryatdme of wdeogen route i n humans, because of the
known risk of _causing undesira f,ec such as allergy. Trials ained at
g PO Rl

repl &ti ng O eRBFRRIEEENtE @ glouR active agents known for their use

as solubilizing agents for lipophilic principles in injectable solutions,
such as gﬁy”éq- oFSadteribpheophem@idEWhesl:ycol , pol ysorbate 80, soy |ecithins,
egg yol k Tecithins and RI— met hyl - pyrrol i done (Pharnmasol ve ), have not
produced sat i bfepresents @satoms of hydsegen@ddof the particularly interesting

properties of _the ¢ u ) hereabove and in particular

t hose of Pd- BBhé?nggR%fé}?%g&égF%p‘gg%q() her eabove as phot osensiti sing
agengs for php,eshresshts amatamyr hytirogemecessary to provide a gal enic
formul ation containing a c ound of Fornula (I) hereabove which can be
admi ni st er ed &rwmﬁatsw-§§]2>$ﬂs g hous route, without the risk of
conplications is due to an excipient. The objective of the present

i nventi o i i Qi 1 r LA ; ich the
conpound %8 ﬁ %(B)ftrkr‘% %g\ef ??aﬁ\z?éegteg@%%?%gg?ﬁppgt@%&é mgi Al\iizlzwe%;p g‘r,:g' whi ch

cont ai ns EP-At05840552 and\WEI9Z1id90810f surfactant. zo This objective was
attai ned when the inventors discovered that, surprisingly, the addition of
a smdf| anount of non aquegus co-sol vents and, inrloarti cul ar, rhfhfe addj.tion

I
of a smaQthenbagterieshlarophyi Greé'VBﬁVﬁ_tﬁe NeRjeh _QPM% REPVEN 1 h%n_ar"%&‘a nieres Pene
ghycol 't ard BenilyBRIIudR1dtiodHidiBBnYil iRAR(NS stom et HBghédifint areBiticBansy de
a in an aqueous Zs solution afte ts conversion into salt.
an atom of palladium, as described, for example, in WO 00 / 33833.

30 Amongst the bacteriochlorophyll derivatives modified at the metal and described in
WO 00 / 33833, the compounds having the following general formula (1) :



According to a first aspect, the present invention is concerned with an
“injectable galenic formulation for use in a diagnosis or in a photodynantc
therapy (PDT), said galenic fornulation containing 30 -a conpound
_represented by the follow ng general forgula (I) 9510 1 HOO- R2 in

which is R2 represents a group H OH or COOR4, wherein R4 is a hydrogen or
a C - C2 alkyl or a C3 - C-2 cycloalkyl, R3 represents H OHor a C- -
C~2 al kyl or alcoxy and * represents an asynmetric~carbon, in the formof a
salt of an al kali-ne.metal, in an anount.not exceeding 10 ng | ‘'nl, as 20 the
phot osensi tising agent, and - a pharmaceutically acceptable carrier in an
aqueous phase; characterised in t®at the pharmaceutically acceptable
carrier in an aqueous phase cU0 /atns | e@st, a m xture of benzyl al cohol
- ethanol in a ratio from15 : to 35 75 gr propylene ‘gl ycol., acting as a
sol ubilizing agent for the pho & % 2s and a surfactant
capab¥ e of decreasing the aggegat on ofy\ t.he/pNdt osensi tising agent) in an
anount not exceeding 20 w. X\el 3 : 'f"e total weight of the '
formul ation. According to a sé present invention (ks

cont ai ni ng a conpound represett owing p Forrmula (1) .-
10 , 5 10 HOOC I's in which

10

in which
15 "Rz represents a group H, OH or COOR;, wherein Ry is a hydrogen or a
C4 - C2 alkyl or a C3 - C42 cycloalkyl,
Rs represents H, OH or a C4 - 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) hereabove, the Pd-bacteriopheophorbide a having the

following Formula (l1) :

25

| [
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K2 R2 represents a group H OH or COORa) wherein R4 is a hydrogen or a C~ -
“C-2 alkyl or a C3 - C-2 cycloalkyl) R3 represents HL OH or a C - C-2 al kyl
or alcoxy and * represents an asymetric carbon, 20 in the formof a salt
of an alkaline netal, in an amount of up to 10 ng I m, as the

" photosensitising agent and a pharnaceuti’cal |y acceptable carrier in an
aqueous phase, said nethod including, in the order indicated) the steps
consisting in gl ) wetting the:photasensitising a ent.o%‘Fpr lla (1) inits
aci d f oroh aywsak thereef, as pravag tadave aphetotedatoand agtabijiyein ekFé’rﬁé' of

-al cohol 5 et | s 20 4 r i : ; opyl ene

gl ycol ;t'rpg)nq@(ggbhégé? %ratyua?lfljg‘égégg?ﬂl %eﬁtieg'edn%rﬁliéﬁygigg%ﬁ%? ogﬁ{orgélgg(fédi ng 20
w. relative to the final weight of the formulation ; (3) adding a

hydr oxi dey@hermiore!the!Pdibab®isbhedphorbide un hiseWdlledi RdvBpheideaabsdrbsilight t he
acid function of the FhOt osensi tising agent of For
a

sti r r§ ngatawavelength of abewk? 60,0y ise i waygteanoth Bigﬁle?té%lﬁ g?gt?&}(%éﬁg)o&%| ete

: ; ohat Doy : _ ,
Comm s oot BRRPE Phh =20 BB Phnd ATt RO deties
adj ust i ngnd feadbles aoromityes cotargious! ghotesersitisgiion. val ue of 7.2 0.4 ; n
(6_) if -necessafiy,: adjusting the volune of the fornmulation with water

for injectable preﬁarations. According to a third aspect, the present

i nvent i oHoweveteidhasempaundsrhaving the Fremyla dhhereabengi hayeatreBeli ned by

this t hod. TF .eni. c f [ | | ifs a
st ofr ymter Bod i B sract TRy SirohJToRIGRAT: oM ERid 8GR A
decr easeaglisodmedium whichangkes theis phammadcautical nge difficlie by pesenteral

i nvention. provides a galenic fornulation in which the photosensitising

agent, nad@iystiaidhpound of Formula (1) hereabove) is conpletely
solubilized in the formof a salt and which can be injected with m ni nmal

i kst oWy Padghd Binhieh Bekticliar LORLRHLCARILE EdiRbaSMon ifclGUitef a

advant ag e presen becone apparent fromthé follow ng
det aii4 edcempoundiof tine Fbrmuta (Ihhereabone, preferabiyt Ahé Fd-BpbeideT ofFormutag(ll)
| NVENTION I n accordél with the resentéé)nvent.i on, the injectable galenic

nc
f or mul at hereabeve 3ad apharplaceytiganhAccantabls fPi8ht ains s - a conmpound of
Formula (I) s 3. .4. 678 to~N,N~s,, 2~ ~~P~~1/10. . " (1)

1s= NN {line dedcripfion ot WoO'dd 1 33838 1it &hdviévér rentidried 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.

Compositions containing the Pd-Bpheide a, described specifically in WO 00 / 33833
and used for in vivo 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 compositions.

35



is: . . ~HOC. RBR2. O. in which 20 R2 represents a group H, COH or

" COOR4) wherein R4 is a hydrogen or a C~ - C-2 alkyl or a C3 - C-2

cycloal kyl, R3 represents H OH or a C- - C-2 al kyl or alcoxy and *
fepresents an asymetric carbon, in the formof a salt of an al kaline
“metal, as the photosensitising agent and 2s - a pharnmaceutically acceptable
carrier in an aqueous phase. In the galenic fornulation of the present
invention, the conpound:of Formula (i) hereabove is, preferabl

~ Pd- B|/ohe: Hewgver. a %mp/@sm.n&omaiwnsém@ than p % Ggemophpge & B i ',yfiitfitgﬁtetm .o~
al kal i %Jﬂ%@fﬁ%‘?f ?Méh%ﬂ(éé'iem‘é@e@ﬂ@éﬁ%’%ﬁﬁdﬁ@%ﬁﬁ%@bg@ '@‘B’?ﬁ*f%‘%‘??nor

of the cgnaesirableeffeotsislieh @kldileegyn be a sodiumsalt or a potassiumsalt.
20 Preferably, the alkaline netal salt of the conmpound of Formula (I) or of

the conpound of Fornula (Il1) is a sodiumsalt. The conpounds of the
For mu a Ttijlstaimedmatveptasing Cremaphorau®drl) by athepgudprerasiiva agents kpewsdat ed

by F (11) h |],.as their l.j

ot epar 2‘3‘1&#@%@? %éggﬁf%e%&%a%ﬁogw“ ifiéchinShisd b 5 SFrle sBRlibhe, §ith 88
conpoun | bR I ' hi i
BNt 1 o R B e . Spg YOk B!
hi gher t had Nethétiyltpyrtalidone (Pharrossolye®) ihaye nwipoedidcadssatisfactory resultsy

sol ubi I'ized. When the injectable galenic fornulation is designed for a
g Bkt o e e o ST e b B B Rl
pr ef er abhyrediRtetind adarflcdialthdsd of PEBPHRIPEdP'thé FoPmulal di) hereabove as
photosensitising agents for photodynamic therapy, it is necessary to 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. |

The objective of the present invention is to provide an injectable galenic formulation
in which the compound of Formula (1) hereabove is completely solubilized and which
contains a strongly reduced amount of surfactant.

20 :
This objective was attained when the inventors discovered that, surprisingly, the

addition of a small amount of non agueous co-solvents and, in particular, 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

25 solution after its conversion into a salt.

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

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



concentration, the volunme of the fornulation. to be adm nistered would be

~too inportant. However, anounts of photosensitising agent |esser than 0.1

ng | m can be envisaged when the injectable galenic formulation of the

present invention is intended for a utiljsation in the context of a

" phot odynam c di agnosi s. The pharnmaceutically acceptable carrier in an

aqueous phase contained in the injectable galenic fornmulation of the

present invention is designed for sal.ubilizing the-to photosensitising

agent while ensuring the long-termstability of the fornulation. This

pharmaceutically acceptable carrier in an aqueous phase contains, at |east,

a mxture of benzyl al cghol et hanol .or propyl ene glycol as the

sol ubi lizing agent for they{photosensitissing agent and a surface-active

agent which nakes it possi eCr ease the aggregation of the:

phot osensi-ti sing agent, |1 47O 8 3

totals wei ght of the form .

m xture of benzyl al cohol hanol,Nas—®he sol ubi | i zi ng agent, the ratio of

t he benzyl al cohol : ethaffol Mg pre sho be from20 15 : 85 to 25 : 75

vol ./ vol. Wen the m xpahe con éfgs | e4s than 15 parts of (lpenzyl al cohol,
i s, Aot pHetiel y sol ubilized 2s Wen the

y partsjof bBenzyl al cohol, the m xture is no

gdliar 'y preferred version of the

% benzyl alcohol - ethanol in a

m xture contains nore thd
| onger miscible with watef.
invention) the carrier TJAR:
rati g, benzyl al cohol : ethgnol
mxture is preferably cdftained j
vol . %relative to t‘i@ tal vefune of ‘©he formulation..The benzyl al cohol
and the ethanol contained in the inMfectable galenic fornulation of 35 the
present invention nmust satisfy the purity requirenents set out for
injectable fornulations, in particular in the European Pharmacopoei a and

t he US phar macopoei a (USP). i s When the pharnaceutical carrier contains
propyl en# \ghkﬁ@ol as the wetting agent, the propylene glycol is preferably
contajined in i i aObREX drifaéRlortd ve to
t he '?%)t al vol ?@a@@a&hg?g@ﬁﬁmﬁs Th?bﬁggﬁlgﬁqaﬂ%lr&%ont ained in

t he inj ect abl €18 erlkyl boartd aiGiosydbalkyb present invention nust satisfy

the purity requirenent e for Lnjectall ations, in particular
in the Europe%ﬁ rﬁﬂ'éﬁsﬁﬁi%aogkggéﬂgk'I“Q@R}gﬁ%rﬁﬁé%%@a (USP}. to The
surface-active résre’bnioam abyahatric thebgmar maceutical Iy acceptable carrier
of the aqueous phase can_be an){_ surface-active agent havipg the capacity of
decr easi iythentermgefrasalt Pban sikdline ’Bﬁé’dgéﬂb?moé'f’ Bobﬁﬁﬁed?'ggf' éngzj’@c?ﬁbl e
gal enj. c LA | hoid d be contained therein in an anount not
excegt()ji ng%gHé\f)TSb&?lrng{ﬁ tél ee'ﬁ'to the total weight of the formulation. is This
surf ace- act i ve agifermacanticaly deneptallamasrierinarnatuweeus BnagsBASF, Ger many) ,

Cr enophor EL P r man Sal ut ol " . S

propyl enQﬁaTﬁ%’%e&ﬁ@ﬁg%ﬁa&%%%fceggﬁalﬁygEP%%t%gl,e ceadaéa@l {n Fg@%{ﬁ?ﬁéagﬁd
N- met hy| gypfhd, GaNeadtPh MiRmS6 ¥ BenzBAFEohdiergtanydl.in 20raflodfam alsl y85 thes
surface-active agent 1s Crenophore EL, Crenophore  EL P or Sglutol HS 15

T'". A pdbtarquppylepegiyiobractingras asolthilizing pgentiop thae Bhetasepsiisinghagent

contains, _as th ' v QAR EL P
S angfie nafe bl &R BF UtfoRititling cqaBBNgS B teronlopnatSEy o

f or mul at izg@nt, lin ad drastihtondtaxiceedingl 20 wed%vetativertodhe tibial weighdof thevent i on,
the fornmulation contains 0.25 %w. | wt. of Pd-Bpheide a, 5 %vol. | w.

of a n‘ixthﬁf@ﬂ@ﬁO'benzyl al cohol 30 ethanol having a ratio benzyl al cohol
ethanol of 20 : 80 and 5 %wt. | w. of

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) :



Crenophore EL P. The injectable galenic formulation of the present
-invention can be prepared according to a nethod conprising, in the order
indicated, the steps consisting in 16 (1) wetting the.

‘phot osensi tising=agent of Fornmula (I) in its acid formor of Formula {I1)
“inits acid fornlmpth“a_solubflizingﬁagéﬁt;conpriséd.of a m xture benzyl
‘al cohol - ethanol in aratio of 15 : 85 to 25 : 75 or of propyl ene glycol
(2) adding a surface-active agent in an anount not exceeding 20 w.
relative to the final meigbt of the fornulation ; (3) adding a hydroxide of
~an alkaline metal in ag_gglieous sol ution in an amount sufficient for
neutralising the photosehsitising aggnt,of Formula (1) or of Formula (I1)

co ete conversion_of, Psipg agent into its salt and its
conpl ete sol ubi | i zalTOR\ A*buf fering agent for.adjusting the pH
to a physiologically ac\-eu=ble,ﬂﬂ -;9of 7.2 0.4 ; (6) if necessary,
adj usting the volune of the Mgptul ati O oM th water suitable for is
injectable preparati cogy In-a pKef er ygd enbodi ment df) the invention, the
sol ubi l'i zing agent is pNefewrabl y'\ped®d?i n an ambunt not exceeding 5 vol. %
' yr mul ation. 20 In the nethod according
J 5ot d8i N 75 ng agent added to wet the
photdosensi ti si ng agent 19 “PT&E f1a m xture of benzyl al cohol - ethanol
inaratio 20 : 80. The ywettinyyaki tjygpure benzyl al cohol is-not possible,
owng to the non mscipility ¢ sWenzyl - al cohol with the di | uted sodium .
hydr oxi de sol uti ogogdde addirj op _of & hanol to the benzyl alc¢ohol in the
proportions indicated ensures thé niscibility of the organic wetting phase
with the diluted sodi um hydroxi de solution. 30 The benzyl al cohol and the
et hanol or the propylene glycol added to wet the photosensitising agent
must satisfy the purity requirenents for their use in injectable
f orysul dhivelmishas set out in the European Pharmacopoei a and the US

Phar macopoei USP) . Sk o I VEena C se the
aggregation %? ‘?W@)“'Bﬂ@t%é'é%ﬁfll QFLQF%O;‘?% ‘&hf hﬂﬂﬁﬁaiggg%#@g%gll %ﬁ?c

formul ati on Cs,. Gi9alkgkenaG - groyelozikyl, EL, Crenophore EL P, Solutol HS 15
™", propyl ene glycol ol ysor bat e 80, y lecithins, egg yolk l|ecithins
and N-net hyIRpWFP')éP?BeﬁH'E- bér%rr dlg‘é "’)'?ﬁﬂ’@?%c?’ﬁ'b?  the surface-active
agent added + & rbSEMBRN Ssynfhetrfd €afpRAOre EL P or Solutol HS 15 T"". The
anount of surface-active aygent, which is added, will vary dependi ngﬁﬁpon

e

t hezot o is diné form of @i sadt efamalkaline metal, om anrRMeURLET ¥R te dRtMa/imh asrt
phot Osepq'\%tgééﬁglﬁsing agent and a pharmaceutically acceptable carrier in an agueous

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 alcohol - ethanol in a ratio from

25 15:851025: 75, or of propylene glycol ;
(2) adding a surface-active agent in an amount not exceeding 20 wt. %

to the present inventié

relative to the final weight of the formulation ;
(3) adding a hydroxide of an alkaline metal in an amount sufficient for
neutralising the acid function of the photosensitising agent of Formula (1) ;

30 (4) stirring the mixture in thé aqueous phase sufficiently to ensure a complete
conversion of the photosensitising agent into the salt thereof and its complete
solubilization ; , , ' |

(5) adding a buffering agent designed for adjusting the pH to a physiologically

acceptable value of 7.2 £ 0.4 ;



agent in the formulation. This anpunt will, however, not be in excess of 20

"w. %relative to the final weight of the fornulation. 15 In a particularly

preferred version of the nethod of the present invention, the surfaceactive
agent added is Crenophore EL or Crenpophore EL P, in an anmpbunt not

" exceeding 5 vol. %relative to the totalllvolune of the fornulation. 20 The
hydroxide of an alkaline metal used in the nmethod of the present invention

can be sodi um hydroxi de or otaSS|un1hydrOX|de and+-s . added in the form of
an aqueous solGjtif BecessaEy.Adivssinathedfolumepidhpifaemuatian with watrdor o t he

-corrpo_undlrﬁéctggecr}yp]egﬁ[zétonsn its 2s acid formor to the conpound of Fornula

(rr) in I'n"an anount sufficient for converting totally the
acid function of the conpound of Formula (1) or of the conmpound of Formula
(1) int Acbamuﬁ%td althigd ggbectanﬁ Bfetiehy invidhtioh s concsipediwith anl iklctatsie net al
used i s sodi um hydroxi de, hat the 30 injectable galenic fornulation

obt ai ﬁedgalamcafqrmmm@rb@btpmdobwt isorethed. (1) and, preferably, the compound
of Formula (I1) in the formof the sodiumsalt thereof . Sufficient stirring

Shot osendeigapic JgRhIERGH of i BesBR P8 AERian B tarldy seqvasdt amaunt
sal t in bhgufactahtwhislk fundtiondltesatgally sescrease dek iination @@%ielgatéshe

nmet hod of the present invention can be, for exanple citric aci phosphori c
acid and its sodiumsalts (nmonobasic and dibasic), D-tartaric acid,
L-t anoar »Aa:cardmglynhwpreseatanueratnmw pravidesa galenic fafmtdg’@m inwhich the

) oot abPBoRGERaltNeRea . AmaSE FERERbCET ita (Fhattad§e 18 soRfpigtely ,

parti cul abiwbu&bafnﬁrtrﬁ@fbraﬂbpdlsanrandqhhkhecam@@ﬁﬂécteawm friiimal fiskegent used
for adjusting the pHis citric acid, because it confers to the fornulation

a st abi | hugnans inkke context ot a Riotedyramisdher@RYhe presence of air, which is
i nproved. In order to inprove the stablllty of the injectable formul ati on

obt ai ped t )
fo (85 oPttekARibEeR o ineesBhf FEBhubT Wi bbfothe alibabhl RERheTolBiuryy,
gas. 15 Uetdilee deyceiption o tigineentioh.or nul ati on obt ai ned by t he met hod of the
present invention, the conpound of Fornula (1) or, preferably, the conpound

of Formula (11) is conpletely solubilized, which is denonstrated by the
fact that the formulation is clear and devoid of any precipitate. 20
Furthernore) the injectable formul ati on obtai ned by the nethod of the
present invention exhibits an excellent stability in the course of tine. In
t he gal enic conposition of the present invention, the conpound of Fornul a
(I') 2s and) preferably, the conmpound of Forrmula (I1), is present in the
formof nononmers with, however) a certain quantity of the conpound, formng
aggregates (oligonmers). However, upon injection of the injectable galenic
fornmul ati on of present invention, the oligoners fornms present in the

formul ation are transfornmed rapidly into nononmers 30 when they cone in
contact with a physiological liquid, in particular wwth blood, so that the
active photosensitising product is entirely converted into nononers. The
anal ysis of the injectable formulation of the present invention by W
spectroscopy can provide interesting indications on the Pd-Bpheide a
contained in 3s the fornulation, since the Pd-Bpheide a exhibits a peak in
the vicinity of 760 nm the aggregation thereof can be determ ned fromthe
occurrence of a neighbouring peak
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19 at about:815 nm and the degradation thereof, in particular through

- oxidation, can be inferred fromthe hypsochrom c di splacenents of the

maxi muns, in particular of that in the vicinity of 760 nm s The foll ow ng
exanples are given for illustrating thed’ nvention. However, they should in

* no case be considered as limting the scope of the present invention.
EXAMPLES 10 Unl ess specified otherwse, all the reactants used in the

oart | culBE AR PSESPRIPTTGAE THEVGOENAON S B0)e T Buroi |

(Eur oparc, F-33608 Pessac Cedex), BASF (Gernany), Fluka (Buchs)

Swi t zer| nﬂ@daco?amé FitR S PRASErEMVItBHE LR ATSSEDIS JalshisdoathldtiopdoBpissiide a

Note : the entire preparation was carried out under inactinic |ight and
under ana photxjynamic terapycogtains 20 1 ) Extraction of the

bact eri ochl or ophyl I@%é BCFN%@ React ants used Rhodovol um Sul fi dophilum cells
11 kg 25 #€P d[ g ck) pure for synthesis, purity > 99.8 %4 126
| Met hod used 30 Freeze-dried Rhodovol um Sul frdophilumcells (11 kg).- were
extracted w th methanol l) at 25 C and the mediumwas filtered. The
cell residue was susp pi~again in 47 -1 of methanol and filtered. After
rinsing the residue witr of nmethanol) the filtrates were pool ed

t oget her and concentrat ey eF Led deed pressure. 35 Approximately 3500 g
of a crude product cont e Ryg oN&BChLa (anobunt of BChla determ ned by
UV analysis). 2) Sy ' v opheophor bi de a 20 Reactants
usedi@rude product containnNng 70, 9 bacteriochl orophyll a obtained s at
step 1) 3500 g Triflug oace\é “acid 2 S, pure for syntheses, purity > 99
% 7 1| Chloroform[ SR& e,‘g{ syn}/ es, purity > 99.9 o112 | io .
Met hod used ' / N—11 . -

15

in which
20 R, represents a group H, OH or COOR;, wherein R4 is @ hydrogen or a

Cy - Crzalkyl ora Cs - Ca2 cycloalkyl,
R represents H, OH ora Cq - C12 alky! or alcoxy and
* represents an asymmetric carbon,
 in‘the form of a salt of an alkaline metal, as the photosensitising agent and
25 - a pharmaceutically acceptable carrier in an aqueous phase.

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



The crude product containing 70 g of bacteriochlorophyll a (3500 g) was
“solubilized in chloroform (11.2 I) and trifluoroacetic acid (7 |) was
added. The progression of the is reaction was nonitored by TLC. Wen no
initial product was detected any nore, | of water and 14 | of chl oroform
" were added to the reaction nmedium After stirring the mxture and all ow ng
it to settle, the two phases were separated. The organi c phase was washed
with water (25 1) and-the chforoformwas concentrated.under reduced
pressure to a.volume. of 6. 1. 20 The crude Bphei de was obtai ned as a
solution in the chloroformand was not isolated before its purification. 3)
Purification of the bacteriopheophorbide a 25 Reactants used Crude Bphei de
solution in chloroform obtained at step 2) 30 Cycl ohexane [SDS, pure for
synt heses, purity > 99 %4 10 | ﬂgntane [ SDS, pure for syntheses) purity >_
99 %4 7 | Methanol [SDS or Msegkr pure for syntheses, purity > 99.8 % 3 |
35 Sidica [SDS, 60 A C.C., 70 -{ 200 pni 308 g Ethyl acetate [Merck, pure)
purity 99.5 9% 6 | 40 Method usgd Thescycl ohexane (10.1), was added to
the crude solution of Bphejide A ek t he solvents were distilled
under reduced pressure, with Sq | ohexane until the chloroform
was elimnated and a vol une of ed. The product was then
precipitated through the addi (7 1), stirred for 15 mnutes
at 30 Cs and filtered. AfterN\grying Ng a yvdcuum oven (30 C) 60'% of a

seni -purified product were obtarAagd (UWpPGrNty : 50 - 60 9. Thé

sem qpurified product (60 gé"f‘s i ssol ped #a-a m xture chloroform
methanol 95 1 5 (6 1) and 300 X, adere added. After stirring 10

m nutes, the nmediumwas to fil filtrate was diluted with 6 | of
ethyl acetate and the sol vents$ | ed under reduced pressure. As
the concentration progregggd e was added until obtaining a
distillate having a specifid .9. The volume of the solution was
t hen adjusted to 3.0 |I. TheGCsolution was filtered and the powder obtained
was dried in an oven under vacuumat 30 C. is Approxinmately 35 g of
purifged Bphei de were obtained (UV purity : 80 % . 4) Synthesis of

pal | adi um bact eri opheophorbi de a 20 Reactants used Crude Bphei de sol ution

i n chl or of thenformidfa saltiohan stkating)metads g Pal | adi um acetate [ SDS or MERCK,
content >_ 99 wt. | wt.] 13.15 g 2s Ascorbic acid [SDS, purity > 99 9% 105

g Chloroform [ SDS, pure for. syntheses, ity .>,199. 9.9 2 1 30 t hanol
[SDS) purl efq;@myfa@fiftaf,}*p%’yomfog@dggftﬁorgﬂaﬁ)gag?mﬁ gérﬁwwg,mlawahydrous
[ SDS for F%%h}ésgrécaatﬁé ¥%odiun?8afk o¥a gofaskmm/aliod used 3s Ascorbic acid
(105 g) was dissolved in 3.3 1 of nethanol and the solution was heated to

35 C20The Bpheide (6.25 g) solubilized in 1.5 | of chloroformwas added in
10 ni nut Ssefevablietheakalinsometal salt ofithe cosapaoundef Fesmula (hiatafdse t he

pal | adi um acetate (13. 1 .SQl ubi.l | in 0.7 1 of chloroformwas added in
10 ni nut gg"lpé’uﬁﬁ&fr"é‘%{e}tﬁ%ﬁ}M%%f*é@‘i'ﬁ'kfﬁeé}he progression of the reaction was
moni tored by UV anal ysis. After 15 22 mnutes,:the m xture was cool ed
down to 3QeCnsolity themdimifa (1) Plerdgbcve akd tlintpasticuiar, tige FeBphsider® and
allowing it to settle, the phases were separated. The organi c phase was

washed wirepresentad yBormular(il) heeeghave, as welkas theirrlkalingmetalsalis, eanfifer
sodi um Sup|r Se?l:[e% a(sldeSSleﬂ)ed i@%érod:y)ggggé_r ation of the solvents under reduced

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

completely solubilized.

When the injectable galenic formulation is designed for a utilisation in the context of
a photodynamic therapy, the amount of photosensitising agent contained in the
35 formulation should not be, preferably, lesser than 0.1 mg /ml, because below this



S pressure, 5.85 g of the crude product were obtained (UV purity : 85 9.
*5) Purification of palladi um bacteriopheoahorebi de a Reactants used to is
zo Crude Pd-Bpheide obtained at step 4) 5.85 g (W purity : 85 %
Chl oroform [ SDS, pure for syntheses, purity > 99.9 %4 175 m Method used
" The crude product (5.85 g) was taken upl4n chloroform (175 m) and stirred
Ijor g mgut es. The suspensi on was. filtered and the solids obt ai ned were
ri ed under vacuumin-an oven of . puri#ied Pd-Bpheide a were
i sol at edc@nantraion; thg wlameopf, tg@\ﬁovmwﬁgonrtom @ﬁjmfrmtﬁred W ]

relative; ity at 330 (0.798) : 385 (0.597) : 535 2s (0.292) : 760

(1.711) - in D6-acetone [ppm : 9.27, 8.86, 8.77 (each s, 1 H 5-,
10-, 20-H) ; 6.01 (s, 1 H 132-H) ; 4.7to 4.0(4-m 1 H 7-, 8, 17-,

18-H-; 3H8ﬁ/e(/ér a’iﬁburi@%f%@@é%sntls%dgé?éﬁt leﬁ‘sbr t?\aﬁl'@)l mg3na4ce(rﬁbe 3H,
12-CH3) : 3.07 3H, 3- COCH3) 1 (3m 2H 8-, 17'-, 172-CH2) ;
1.79,5 1. eavig wdaenzhy injectable gatenic formudatian ofaﬂqe FeseniiRyention ik

£ enent of e 7 3 ARRERATH inelgoniel O Mobtodiefig nidgbsi=:cg 0115 45 o

1488F0und(%:C:5913H 512 N: 7.72 O: 13.33 Pd : 14.69 3s The

Pd- Bphei fige phabhategitang Rabpiedlavaarrisian ancdquictRI e ¢ditaindideinttabl e
formul ati ons hereafter. 23 Injectable fornmulation .1 Fornulation 1

cont ai ni injectablergpleniafforsulatiomph theipresest investionds desigsiedifor ﬁgluggl@mg ﬂwe

%r rS 1 a&g@gbﬁs@%ﬁgﬂ%&? Wé@%hﬁﬂgth lofg Wgta@)ﬁﬂy bf & formn. !

This pharmaceutically acceptable carrier in an aqueous phase contains, at least, a
mixture of benzyl 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 not exceeding
20 wt. % relative to the total weight of the formulation.

When the pharmaceutical carrier contains a mixture of benzyl alcohol - ethanol as
the solubilizing agent, the ratio of the benzyl alcohol : ethano! mixture should be from
20 15:85t025:75vol./vol.

When the mixture contains less than 15 parts of benzyl 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 particularly preferred version of the invention, the carrier contains a mixture
benzyl alcohol - ethanol in a ratio benzyl alcohol : ethanol of 20 : 80.

30
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 benzyl alcohol and the ethanol contained in the injectable galenic formulation of

35  the present invention must satisfy the purity requirements set out for injectable
formulations, in particular in the European Pharmacopoeia and the US
pharmacopoeia (USP).



NaCH : 0.028 M pH adjusted to 7.2t 0.4 with citric acid 0.01 Mis
* Formul ation 1 was prepared as follows In an appropriately sized gl ass
contai ner containing 2.5 ng of Pd-Bpheide a prepared as describe above, 50
p| of a 20 : 80 vol. / vol. mxture of benzyl al cohol and of ethanol were
" added and the m xture was stirred noderdfely. Then, 50 ng of zo Crenophore
EL P were added to the m xture and the m xture was stirred with a " Vortex
Thereafter, 500 ~I -of a.sodium hydroxi de solution NaOH 8.4 x 10-3 M were
added to the nmixture and the mxture was stirred a few seconds with the "
Vort ex "Wheiethei phaimacauticalratrieuepriginsiprapylane glyealrastheuweingsagentnthes

b s aPIrSieDe Ryt i$BrosBigi chhRined e &kt o BRit Harbxepdiliacd s
conpl et egolt & felgtive foltheabeil vblume of €td fdrhiulatienar ati ons (W PP). The exact
conposition of Formulation 1 is given in Table 1 hereafter 24 Table 1
Nanme f For nul aFunct i onRel evant conponent Per unit dose Percent age

(99 st andhhe propylene ghicol eontginggkintthe-igjestakle gaterdc farmulationefithe present

wt . APQt h tSA I I 40 ~. 14 % l.../ . €o- sal tEP 4"
edi 1 on TYeBtobaGReroyY e ey Fepleiients et ofit Ik niscialfic SrRRAHSRL TG, ' on
0256, 19985hRRP IVt EQraptanPMarmicoriosi Bhachai SPHaraedpbblr(USBR. 1997EL
PNaOH500 ~1 50 %NeutralisingEP 4" edition 0677,8.4 x 10-3 Mol. /

wt . agent 1997C tric acid, Q6 toQS toBufferingEP 4" edition 0456,0.01 M. 2
0. 471@ t Thesarene-cetiveappgbcontained s the pleomaceutically accepsablei garrion ebthe2000

(dark 5 BHndousPodseban B VS Fad:RURY Adoht faving fle ofiiall offedasili? 01,
i ndi cat efhd Agdrebhtorref Bhieshelesansitisingrayetitéh the Mjsthablezgalenitifermiation

absorption spectrumof the Pd-Bpheide a in this Formulation 1 of the

present BRddshogid beigopiaiaed thergiminpamrmaunt noh exceeding 28 wi: g4 ralativete nm
ith ' O 7 ' f 1, indi [ h h
Wwth a rg{é@éﬂé@m&%hb fgﬁﬁu%ﬂ?ﬁgcess 0] I ndicating that the nononer

determn y anounte o nore than 50 % of the product. Under the
| CH ¢onditions, this Fornulation 1 is stable at 4 C during at |east 6

nmont hs,  Fhigvairfddecsctive dddnt cantbd NopsrampRrs Crémophoré i@ ELSBABRSGeRNENY),
carried out on the Eéect able Fornmul ation 1 adm nwtered i ntravenously as a

si ngl e i Bremppbereo® Els Pr @ASK <dermpey), iSeiigtol HS 1H 11 BARF, SGermanyspeci es

2s - Mal ; . i el . 5 2
1o and 2P oNoqE BREL e, Oy ieonhind Adebd SRSy Sefet o 2
caudal vg'yﬁo"dbne iagole®: BASR Germhdny)o rabbits) : 5 animals received
"the dose of 5 ng kg. The product was injected three tinmes intravenously,

once2ntra-arterially and once perivenously. - ankzés (Cynonol géz of a
wei ght vE&referaply rtomstirfaceeactive agent is Gremopboen®nal sCemophergc® Eek oror

each dosg &% 'eﬁ %ﬁmd 6 mg | kg). The product was injected intravenously
into the°8, A §u vein or into the cephalic vein, once each day during 14

days. Monkeys (Cyononol gus of a weight varying from2.25 to 4.7 kg) : 3 to
6 ani mal g ﬁ?&icﬁlérl?%ﬁ%\‘g%ﬁ%frﬁu@ﬂ@n%fffﬁe bré&sbnt iMlEhtiinsbHthing2as ithé 8GHaee-

i ntraveno y I1nto
25  active agent, Cremophore ® EL, Cremophore ® EL P in an amount not exceeding 5

vol. % relative to the total volume of the formulation.

In a particularly preferred version of the present invention, the formulation contains
0.25 % wt. / wt. of Pd-Bpheide a, 5 % vol. / wt. of a mixture of benzyl alcohol -
30 ethanol having a ratio benzyl alcohol : ethanol of 20 : 80 and 5 % wt. / wt. of

Cremophore ® EL P.

The injectable galenic formulation of the present invention can be prepared
according to a method comprising, in the order indicated, the steps consisting in :



saphenous vein or into the cephalic vein. The assessnent of the aninmals was
* made on the basis of clinical signs, biological anal yses carried out on the
bl ood and on the urine, cardiovascul ar exam nations and 20 of

hi st opat hol ogi cal exam nations. These studi es showed that the Pd-Bpheide a
“and its injectable Fornulation 1 were wePl tolerated at injection speeds up
to4 m / mn. 25 Injectable Forrmul ation 2 Formul ation 2 containing 5 ng /

enoyl a1 coolRuelifg 438 ShSbeabisHddaBdE Foria Bt Ra Bl BPBES o o
EL 5 A)WForrh qlg%nté\'agd fori \Dma'\édmbuﬁahg%tg@ﬂ,tb@mbr%edfbf% wiithre bbhik@ aci d
0.01 M Forrm was prepared as I'n an appropriately sized

gl ass coat&e:hmlar ethaoot ini anratip ef 19 : 86 tch%pﬁélotﬂ@f @l"fm)é@é@ glycak; descri be

athanol wer e dabedana siedPaptyd Sganllay PR AEF R GIRGROWER Ty o1 o

Cr enmophorgatiVd-to/lesfiradl ﬁtfbftthé foinitlationand the m xture was stirred with a
" Vortex ". Thereafter, of a sodi um hydroxi de sol ution NaCH 0.028 M

Wﬁre added t0(3)fﬁ§1dﬁ\g{ﬁdTYéif@ﬁdetOI’ﬁ@nnﬁ|kGMQam&i%| I5{ary AQUEQUS SNULRR HME8 wit h
"V " 30
i nut es UL pufiefer 0L 86 raiing R phttshs Beinkraded Gt ERERR AYBLES, O

Then, theoprukpgl)adj usted to 7.2 0.4 io with C|tr|c acid 0.01 Mand the

m xt ure was corrpletedto g wth water for | fh Egée aratjons (WPP).
The exact conffbsst lethﬂmﬂfﬁl"‘am%ﬁﬂ@%s CieRHY 0 SNEdI&UR er i s

Tabl g2 g B%%rnvam{ﬁBP{H&&%@é@g.ggﬁg%ﬁaﬂgﬂsr.%@;mﬁ aamsm age

(99 st andar tosensitisin ent . APQt her
corrponemsel%ibdhzhubm,absol ut e40 pI 4 %vol | wt. Co- soI vent EP 4° ed| tion

1318 AZOOOBe coh ~l11 %\ olvent EP 4 ¢ edition
0256) 1997Cr e M‘{é ripgaoentio adiybtingthe EF*%'" pﬁ&%fPHQE??"

1082, 199 %%gd §owo;pim 50 Yeutral isingEP 4°" edition 0677, vol. /
wt . agent %5,5 're?vcélgm d, 58 toQS toBufferingEP 4" edition 0456,0.01 M. 2

0.47.2 t 0. dad@yif meeasmqa;ijusimg thesvalumeoohefermelation: withiwetersuitabte forooo
27 This Formjb t| on. tof the present invention is clear but strongly

col od?ed"(“ﬁ%"ta SRIERPEBYANSY it does not contain any trace of a precipitate,
whi ch indicates that the PdBpheide a is conpletely solubilized. s The W

absor pti @R aSitefdrfede@bokiMReMbLRABGRGENtRN, thé BbRIbHIRI rg-'égémqg ?Zef@?atﬁltl%ldded

present invention exhibited 5 main peaks at 344, 38 63 and 818 nm
with a ran ao aopygnat exceedingfevelo % relative tcathen\g)lumoftth@ ‘tatah feppulation.
determ ned spectrally anounted to 50 % of the product i 0 Under the ICH

condi tions th| For i i J 4
ae vab! 1 Tane Pelpodalolis G dededbAbiReflint. fie Hiiifh pbEF haded BTLAT
made it mPhbtdsehentndmwmas préferablyraanixure ofsbdrtﬂyEalaodolthethaanmfa)r a
good sol L'I.gllol zatl on of the active principle, as well as for a

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 the 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 or the propylene glycol added to wet the
photosensitising agent must satisfy the purity requirements for their use in injectable
formulations as set out in the European Pharmacopoeia and the US Pharmacopoeia
(USP).



reduction of the aggregated forminto the nonomer form An investigation of
* the disaggregation of the fornul ated product, once injected, was carried

out with New Zeal and white rabbits, weighing 3 to 4 kg. 20 Three rabbits
were used in this investigation. The rabbits received a dose of 5 ng / kg
“into the auricular vein, nanely 3 m of fhe injectable Fornmulation 1
containing 5 ng/ mM to a 3 kg rabbit. 25 The speed of infusion varied from
0.3to 1 / mn. The absorption spectrum of the Pd-Bphei de a was peasured
conti nuombeﬁuﬁ@cgﬁégweeag%ﬁﬂée@aﬁ cr%aﬁm@weaagﬂrpgabo@néHsﬁ]ﬁeom@néasm

DYsion BBbfBRE FRERLR ARAROHIPISIALS, M GRMAR deridide WL, | 0 0P
the aggr egamephbie ®@LW%’M@WHSJ'1‘55M b*@m@%&b&%olyﬁ@rwb% sohye

di saggregation in vivo of the oligomers to prodlce nononers proceeds very
rapidly temﬂhmqegggslhﬂeomhums anal Nemethylrpyerolidane (Pharmadnden®). of Cr enophore
in the fornulation, no disaggregation could be obtained in vivo and the
concehtration of the nononer produced renai hed very | ow. 28 Toxicit

studi es Weeferaklyrthesusiacedirtivecaagent @didssl is Gremaphare & EL. demepkoes &)

i ntraven gMe injection or as repeated injections, to di ffer ent
ani mal E’u@%@ﬁ@’l?§ﬁfl ce (OF, of a weight varying from25 to 35 grans)

10 animal s of each sex for each dose (2 x 25, 2 x 50, 2 x 75 and 1 X 100'ng

I kg) . ThehBrAabieit oFdurfadbesdtve ddgym, WHi%hqgta@abdeumvanyCdebendR@ apéﬁm@gue
Dawl ey, of a weight varying from 150 to 23 0 grans) : 10 ani nal s of

each 1& ex stdace-activelageni ysashand op theding) cpnq@r)trammowh@onlmtomltlﬁpgct ed

into the I Monkeys (Cynonol gus of a weight varying from1.8
kg to 3. gﬁgl’\'ﬁjﬂth%%ﬁnulg |on is each sex for each dose (8, 16 and 24 ng /

kg). The product was inj ect ed into the saphenous vein or into the cephalic

vei n oncehis sABUALWIIID Bowedal,hot Beeinas@ess B8R0 v % helative tatte fieal wiaight of
the basis of clinjcal signs, biological analyses carried out on the blood

and the the fsmulatiot hi st opat hol ogi cal 20 exami nations. 2s These studies
sho that the Pd-Bpheide a and its |nj ectable Formulation 2 were well

tol erateg, , %&%&lﬂ% énté?ellrgb SeldiBA DS ‘fﬁé ho c?o? nlﬁér(]‘%yese?‘\? 'rf\}é%rtio['lgg“eoétiu%’@r S

present codl egat e progre33|ve mer s

For nul at aetive3agentraddyd nem@mmpﬁcﬁe@ E). or Gterhophou@‘ ®HEL: Bplmead@rﬂomt not

phot osensi ti sing _ag eot 30 Carrier Organjc f'al benz%’l al cohol | et hanol
(20 1 sopxeeedingd val. Yrelatiyertathg total V@b'mﬁe theformulatioro, we . | wt. 3s NaOH
: 0.028 M

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 of Formula (l1} in its acid form, in an amount sufficient
for converting totally the acid function of the compound of Formula (1) or of the

compound of Formula (l1) 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 (I) and,
preferably, the compound of Formula (I1) 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 salt in the carrier.
35



pH adjusted to 7.2 0.4 with citric acid 0.01 M40 Fornul ation 3 was

- prepared as foll ows 29 1n an appropriately sized gl ass contai ner
containing 5 ng of Pd-Bpheide a prepared as describe above, 50 W of a 20 :
80 vol/ vol. mxture of benzyl alcohol and of ethanol were added and the
“mixture was stirred noderately. Then, 10® ny of Solutol s HS 1510 % w. |
w. were added to the nmixture and the m xture vvas stirred vmth a " Vortex

adden 1 gagégbﬁngggﬁcﬁf%éﬂwa i DA i miatfod B e Pregripiastio oA Bhe -
Vortex ” %Eg@\l\/ﬁ@s gh héﬁ@b@@té‘rﬂi {te sHHMﬁ%QHQ%oHHBbé‘i@ atfy m nutes

(terrpera ure rrlng rom t time manual ly. Then, the

pH was adibaslc%CD-ttmaru?.acﬂ ll—tadavibtdmidzln-mailmmd afmddl maligratid.he nmi xture was
conpleted to 1 g with water for injectabl e preparations (WPP). The exact

conposi tion of Fornul atign IS given

: Table 3 hereafter 15 Taple 3 Nane
of For sl ERagenbused &yt isingepier adies 1adte SPEHITE Aeggesary for Buffering

componentEAN SRS 1amllefbta 31T sioRTfealy droemabie et = 44", ™ Cuit! on

1318, A2000Benzyl alcohol 10 Wi 1 %vol. | wt. Co-solvent EP 4" edition

0256, 199 é@?@i@ aehtbdditdent bf Me sfemirﬂmnﬂ@ﬁ]'tl'fé@@@ntw far50
o%Neut r al rf?ﬁéEp 4#@ edi tl(e)n 0677, IvoI [ W §ment 1997Citric acid, (?'1%
1

t oBuf f er adgjsﬂnglthe pHiiis icitric @ekb hecauseit @nf@rsm the fgrmu@@ﬁa@@tﬁwqﬂp@s
100D | 1 EP F | at 3 of th
preséﬁt Pﬂk}réﬁ'ltjq e ?ngllrégﬁjé bt%%&%rong y co %hsrgecf;rljéggrko[)glrjp?el) C)gnd |Ot dogs

not contain any trace of a precipitate, which indicates that the Pd Bphei de

a i's conpy gider¥o ﬁﬁb#&?ﬁe‘thé%iabiﬁtyﬂiﬁhl#\hﬁb%@fcbrmulam@bbtaimed byhbel?deﬂapﬂel de
ain this Formulation 3 of &r}sent |nvent|on exhi bi ted 5,

Sa4. 3850f Ecprepent BNentam hedipient alens (13 XS efne athod WUbg Gatied Gut™
i ndi cati uﬁgg%aiﬁﬁﬁmwa@%q%g§ed spectrally anounted to 50 % of the

product . conditi this Fornulation 3 is stable at 4 C
during at least 6 nonths, as verified by HPLC and UV anal yses. Injectable
For mul at i thefinjectdtsie rgdl@'hcmnliulaﬂm abtaingd byrthe /methodfoftthe preisaiipvention,as

50y °5 " fhe somppun of Feraua fphraeteraplBimespoRnd ot fonurd (S Nace - |
0.007 M 23 mg;lé @‘éﬁ?l{:ﬁﬁzé r}l@hlghtls HefhowsirBted by tite Rsdt hak thé erﬁ@lbﬁbhﬁé 'cfé”ar4

was prepare an appropriately sized glass container
cont ai ni mpdidevoichdf sy previpittdea prepared 30 as descri be above) 50 ~I of a
20 : 80 vol. / vol. mxture of benzyl al cohol and of et hanol vvere added and

the ®xture was stisred noderatel re
haldeq + o PLibeRRote, e HiiatRkE firfuato dltairsy PR, meyfeE Br i prezen

Ther eaf t ¢hyeriBA exhilifs &h eR6kIIET bwbrmywmesabmecmm 0. 007 M were added
to the mxture and the mxture was stirred a few seconds with the " Vortex

. 3s The m xture was then subjected to ultrasounds during 30 m nutes
(t enper atuthe galpBicgormpositios of the present inventient the: corpaunad of Fermulat) t he

PH was a(ynLcjjS reqera%ly, the compound of Formula (11}, 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 come in contact with a physiological liquid, in particular with blood, so that
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 a neighbouring peak



7.2 0.4 with 0.01 Mcitric acid and the m xture was conpleted to 1 g with

- water for injectable preparations (WPP). 31 The exact conposition of

Forrmul ation 4 is given in Table 4 hereafter Table 4 s Nane

of For mul aFuncti onRel evant conponent Per ui9t dose Percent age

*- (9% st andar dsPhot osensi ti si ng agent Pd-Bpheide al ng0.1 %w. | w.APQ her

~conponent sAl cohol ; absol ut e40 ~l 4 %.yvol. /" wt.Co-selventEP 4 " editio
1318, A2caicbont §15:ame andithe daaradatien thereqf, icpagigujantnepugh oxiggtiong gan be

. 0256, 1997 e 50 mER. o A r e edid Lons '
1082, Lo P el B 3V pRREnntly dispisben |"f§€§¥gﬁg fraxdhyueS: !aﬁnbgg%','?/ro?f that
w . agentjd 994 AcirityofFe0dntdS t oQS toBufferingEP 4°" edition 0456,0.01 M/.2 t
0.47.2 0.4agent 1997WPPQS to 1 gQ@S to 100D luentEP 4" edition 0169, A2000
This Formulation 4 of the present invention is clear but stron%Iy col oured
(dar ks puFhs following éxardples aret givenfor iHustigting thecinyentionrHewgveattbey whosid
i ndi cates that the Pd-.Bphejde,a..s gonpletel 0 ! : The W
absorpti‘Bﬁ‘os‘f?éétt?%ﬁ?%?'ggwé #ali tmqﬁ?@@%?ﬁ@%é&%ﬁhgh%gméﬂbf the present
i nvention exhibited 5 mai n peaks at 344, 385, 538, 763 and 818 nmw th a
ratio OD 763 | 818 of 80 I 20, indi gxaAMpLE®t the nononer determ ned
spectrally anounted to 80 % of the product. Is Under the I CH conditions,
this Fornulation 4 is stable at 4 C during at |least 6 nonths, as verified
by HBLC @nidss)¥pecifiby otiserwis& 2all thiecretaatzinds usedhih the examplehendadtarares
containing 1 ng |, M of Pd-Bpheide a as the photosensi ti-sd S
Carri er 'PACERLS WHiHAIE %ﬁ?g%wmw ¥s® P%%‘B&f“&ﬁégﬁéﬁf’%@%q}m’?ew
w . Surfg ' PRy I iPRE&At CeBelY) BASPH adj ust ed
to 7.2 %ﬁ;q%&ﬁ?ygr?,“ C §£CIE r(g.hBiE%A}'%arEbry%?ﬁgsi)gn 5 was pr)e)par ed as
fol | ows (Germanypfiidka (Buehs; Switzatlagidyetc.cont ai ner containing 1 ng of
Pd- Bphei de a prepared as descri be above, 50 ~I of propylene glycol were
added a i C i e . Q . Crenophore EL
merelSad s OM ¥ FHS-HH - —aRd 2O—TFH H Wers i C T a " Vortex "
Thereafter, 500 ~I of a sodi um hydroxi de solution NaOH 0. 007 M were added
to the ryeuriRe 3Rfre Eﬁerparéﬁcsﬁwa@.eéarﬁburdmnaefmmﬁm@ﬂ atid tndédreari Vor t ex
". The mxture was then subjected to ultrasounds during 30 m nutes
(t enper aatmasphegsoD)itragene stirring fromtinme to time manually. Then, the
pH was adjusted to 7.2 0.4 wth citric acid 0.01 Mand the m xture was
conpl et egd to 1 g.wmth water f i N eg ée preparations (WPP). The
exacld cohdexiragign gldhe baciariacnigfopnyIla \PxABak " Tabl e 5 hereafter

Reactants used :

Rhodovolum Sulfidophilum cells 11 kg
25
Methanol [SDS or Merck, pure for synthesis, purity > 99.8 %] 126 1

Method used :

30 Freeze-dried Rhodovolum Sulfidophilum cells (11 kg) were extracted with
methahol (57 1) 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 22 | of
methanol, the filtrates were pooled together and concentrated under reduced
pressure.

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

determined by UV analysis).

2) Synthesis of the bacteriopheophorbide a




33 Table 5 a ,; Name of Formul aFuncti onRel evant conponent Per unit dose

- Percent age (% st andardsPhot osensitising agent Pd- Bphei de al ng0.25 % w. |
wt . APQt her conponent sPropyl ene glycol 50 pl5 %vol. | wt.Co-solventEP 4"
edi tion 0430, 1997Crenophore 50 ng5 % wt. | w. Surfact antEP 4" edition

* 1082, 1997ELNaCH 0. 007 Mb00 w 50 %Neutraldsi ngEP 4 edition 0677,vol . /
wt . agent 1997Citric acid, Q5 toQS toBufferingEP 4 " edi t| on 0456,0.01 M. 2
0.47.2 0.4agent 1997W-PPQS tot gQS to 100D | uent EP-4"" edition 0169, A2000
This Fornul ati-on-5-0f the. present inventi-on is clear but strongly col oured

(dark s PDesptapis usedit does not contain any trace of a precipitate, which
i ndi cates that thé Pd Bphei de a is conpletely soI ubilized. The WV

absor pti the R ide a t hi | ation 5 of the
present &H@i ﬂf‘ﬁ"?'@ﬂ ? @épgh&rog la 9@%“3 8, 763 and 818 nm

with & ratste pd@ 10 763 | 818 of 60 | 40, indicating that the noR6REM
determ ned spectrally anounted to 60 % of the product. 15 Under the |CH
condi t i oMdfludroasefimacid [SDDpureifor syrthesestputitC>R9 fs]g at | east 7d nont hs,
as verified by HPLC and UV anal yses. Conparative Formulation 1 Conparative

For mul at ATISD S perelfof§ hth@be@f uFHi %0@@'90% a 20 Carrier 134 |
Sur f taﬁfﬂbrgdgnophorewe y POty ]0 007 Ms pH adjusted to

7.2 4M@tlt1£'d S i.c acid 0 01 MThe Corrparatlve Forrmul ation 1 was prepared
as foll ovvs-l—n—g-%—(g ppropriately sized glass container containing 1 ng of
Pd- Bphei de a prepared io as descri be above, 50 ng of Crenophore EL were

added antthbheude stadust W@ﬁtaﬁhmgmﬂ%w blcteriocHiproghyll a (3560 giiasrsold@bifized | of
a sodi um hydroxi de sol ution 07 Mwere added to_the m xture an he

mi xt ure {mehleraferne 1%2rxand ddtiyrreaceticagid(7\hwes,addedr{ geRregassion ot {
subj gt eﬂ?fédi’oHlvHsa Qﬂ?ed"B T”LQ: Wh%[ﬁ?ﬁ Aiticl E%Hlﬁ’t%éf &técﬁe'ﬁust em = ‘736 é

Stll’l’lng nual was 1S a
0.4 wit hof:watercamicml Gf Ghjowarrd were addetdmoethﬂasactmp meetciiaimt AftBr@tlmng]thaat er

f t.abl t P Th t f th
Comar at FUGUIG ARG EOMGIS § 6 selle, e M Pagres were PBRRtALpd. He PhamcoMshe
of For mul g/ gﬂﬁéémitﬁw&ﬁ@m‘?%ﬂﬂttﬁérchw}bforﬁpwas Reneeftrag®l under reduced
(9% st andar dsPd- Bphei de al . APCr emophore 50 ng5 % wt .

Wt Sur f aptessurPtaa’ VObUT16|O(5|$F_|L1082 1997NaCH 0. 007 MB0OO ~150 % vol . /
Ng tralisingEP 4" editi onagent0677 1997Citric acid,@QSto@S to 7.2
o 4B

t
e A Bofldd RA2 taikG 3s'a QoA HEEhIoRHBAN R Rab hot 9 4B 1o

isolated before its purification.

v-lr"

100D | ue

3) Purification of the bacteriopheophorbide a

25
Reactants used :

Crude Bpheide solution in chloroform, obtained at step 2)

30 Cyclohexane [SDS, pure for syntheses, purity = 99 %] 101
Pentane [SDS, pure for syntheses, purity > 99 %] 71
Methanol [SDS or Merck, pure for syntheses, purity > 99.8 %)] 31

? Silica [SDS, 60 A C.C., 70 — 200 pm] 300g
Ethyl acetate [Merck, pure, purity 99.5 %] - 61l

40 Method used :



35 This Conparative Formulation 1 contains a .precipitate, which

- denonstrates that the Pd-Bpheide a is not conpletely solubilized, in the
absence of the benzyl alcohol | ethanol nixture or of propylene glycol. s
Conparative Formul ati on 2 Conparative Formulation 2 containing 1 ng / nm of
* Pd-Bpheide a Carrier io Ethanol 5 Surfadlant : Crenpphore EL 5 %w. | wt.
s NaOH : 0.007 M pH adJ usted to 7.2 t 0.4 The Conparative Fornul ation 2

cont o nf ShS ByaeRend tEnfinh «38eRER 1R LS ufof B8 el e FOGHBIIEfm and

‘et hanol &l@&%du@ﬂéddumfédmmwrﬁdu@éd Préssie, WRRHARRIY of amawemem;nmf

Crem)phore EL were added and the m xture was stirred with a " Vortex ".
Ther eaf t the cllomferm wds elinindgitedrand & vlume ebt Linasremgimpd 2Ehe poeduahiwes e

added to,the m xture ndt [r { e
Vortex " theppregipiiated Wﬁgggﬁgﬂ aggﬁ Cc‘g’&er{sté ﬁ|(?35a§8{5§§’58§ﬁ$“ﬂ§“%%% tgs
(tenpera ; ﬁta‘VédLﬂlﬂan/ém BOITE) 160 ¢ bfa semiyadrified plrogluct t he
pH vvag agrlgglt'tgré@@ewngl citri c(aC| d)O Ogi M and :‘ﬂje mx'éiure was
conpl et ewere obtajned {HVieurdy : 56#69] %%t abl e preparations (WPP). 30 The
exact conposition of the Conparative Fornmulation 2 is given in Table 7

h ft 36 .Table 7 | aF ' t

Por cont adbeAUTIHTBARIAUELMY SLVHS HriNaE HHial SARRORTIHfEhtidHd 4P
vol. / w508 éﬁdem)l‘gc’oﬂsmc@werre@aaaa8Aftér aﬁ@m fOanﬂmuee ﬁﬂemamm\ms/

wt . Sur f act ant edi tionEL1082, 1997NaCH 7 pl 50 % vol

wt . Neot r alte@oha L-ua filtrateawas idiwtegawitn 67 0f elbxdmetatﬁca%m Q&LW'HS?W?G ¢jstilless

to 7.2

t 010001 | UBABEIdceAesfure 25 he 2BRcRMrHRER Biokialsed AW Sdid fad dffded

fl locg :J: ?gjggl otft?lr?ﬂ;}% Egiggtglaté hamngfaasﬁuelgtlmgw\dw af 0. 9 Tbe vohnpii of ﬂhnq Isglu(’;lgtnabl .
u

;gl eni ¢ MWasHheR@adisted to g“s@' QlIrheas‘QPé% We‘ij ik tBﬁd’codY’\)%iaﬂhte Inewa

(PDT), s I 8086 agni ng s -a corrpound represent ed by t he
f ol I owi ng*'ggﬁﬁraﬁ%@é{%?@“@%@?‘o 152\ 4\6 ,~ 7

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

4) Synthesis of palladium-bacteriopheophorbide a

20 Reactants used :

Crude Bpheide solution in chloroform, obtained at step 3) 6.25¢
Palladium acetate [SDS or MERCK, content > 99 wt. / wt.] 13.15¢g
B Ascorbic acid tSDS, purity = 99 %] 105 ¢g
Chloroform [SDS, pure for syntheses, purity = 99.9 %] 2.21
30  Methanol [SDS, pure for analyses, purity > 99.8 %] - 331

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

Method used :

35
Ascorbic acid (105 g) was dissolved in 3.3 | of methanol 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 minutes to the reaction

40 medium. The progression of the reaction was monitored by UV analysis. After 15



- . Nsi \Pd~/ ~0l 209 N~Ni i . ,, * * ~6 ~~4 ~92 9T ~~ i3

- ~T2 * i~ ~3~ . HOOC R3 R2 20 25 30 in which R2 represents a group H, CH or

COOR4, wherein R4 is a hydrogen or a Cl1 - Cl2 alkyl or a C3 - C-2

cycl oal kyl, R3 represents H OHor a C- - C-2 alkyl or alcoxy and *

" represents an asymetric carbon, in the Zormof a salt of an al kaline
metal, in an ampunt not exceeding 10 ng / nl, as photosensitising agent,

d - h t | |
o e PR  R e BS EEehR e, b A FB  LR e cous
phase Cogﬁmng%hatm.k&ﬁétar@ MowiHg R thséiﬁé‘Zt}‘nb pHeEe8lere SR, ThePorgRinid®

from15 : or propylene glycol, acting as a sol ubilizing agent
for the phaS@mssuasrmdthhgmter (ﬁml)mmlhafmttaﬁ]wasaﬁam@d ahddben ekiiedgverhe

aggregation of th | Si | d s ctiv ent being
cont ai neaoqj'H"hﬁU'RﬁﬁEﬁ& gi‘gye&i '%g? @t'ﬁi‘ 0%?]% §Hn8 tére[c&cgﬂ wei ght of
thefr I | \r to claim1,
charaggt |se €n51:8ﬁ§80f2t#11 gﬁ%tﬁ%ﬁ%ﬁgg\gﬁw PR ?SW?)I) i's

pal | adi um bact eri opheophor b| de a (PdBphei de a) repr esent ed by the follow ng
Fornul a 6) PurificitioriLof pallddiemtsacteddplecsiidrebidesan al kal i ne metal . 3. A
galenic fornulation according to claim1 or 2; characterised in that the 20
conpound of Forrmula (I) or the conmpound of Forrmula (11) is in the form of

t he sodi R@actants ugedan i njectabl e fornul ati on according to any one of

cl ai 1 to 3, characterised in that the solubilizing agent is a m xture of

oxcevdi ng 00 BB EhPERRGReFRRPR, LT el gne of the Tor w@‘!@m“”t e

rﬁg:gg% :
i nj ect abl e gal enic formul atlon according to any one of cla ,

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 ml) and stirred for 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 chloroform : Amax [nm], relative intensity at 330 (0.798) ; 385 (0.597) ; 5635
25 (0.292) ; 760 (1.711).
NMR-'H in Dg-acetone [ppm] : 9.27, 8.86, 8.77 (each s, 1H, 5-, 10-, 20-H) ; 6.01 (s,
1H, 13%H); 4.7 t0 4.0 (4 m, 1H, 7-, 8-, 17-, 18-H-; 3.86 (s, 3H, 13%-CO.CH3) ;
3.51 (s, 3H, 2-CH3) ; 3.34 (s, 3H, 12-CHa) ; 3.07 (s, 3H, 3-COCHz) ; 2.7 to 2.1
(3m, 2H, 8-, 17", 17%-CHy) ; 1.79, 1.69 (each d, 3H, 7-, 18-CHa) ; 1.09 (t, 3H,
30 8-CH,CHa)
MS calculated for CasHagN4OgPd : 714.1670 (M*). Found : 714.1688 (M").
Elemental analysis :
Calculated % : C:58.79 H:5.07 N: 7;83 0:1342 Pd:14.88
Found (%) : 'C:59.13 H:512 N:7.72 0:13.33 Pd:14.69

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

formulations hereafter.



characterised in that the solubilizing agent is a m xture of benzyl al cohol
* - ethanol in 30 aratio 20 : 80 vol. / vol. 6. An injectable formnul ation
according to any one of clains 1 to 3, characterised in that the

sol ubilizing agent is propylene glycol, contained in the formulation in an
* anount not exceeding 5 vol. %relative 24 the total weight of the 3s

f.ormul ati on. 39 7. An-injectable formul ation according to any one of
claims 1 to 6, characterised’in that.the surface-active agent is Crenpphore
EL, Crenpphore:EL-P.or, Sojutol HS 15 TM- 5 8. An injectable galenic

for mul at Iniectabledoamuiatiod any one of clains 1 to 7, characterised in that it
contains, as the surface-active agent, Crenophore EL or Crenophore EL P

tor m at ot BRon T GEREITR 2 g [l & BEBEhele &Fs I BhotRbARfishi hadht,

formy ation for use in a diagnosis or in a photodynam c therapy (PDT)

cont ai ni pgrdeiconpound represented by the following Formula (1) is 51 ~* ~
M ,,N,. sPd/ io02020 ~r; ~N9 i ~~~. N~* . ~/ ~4 ~92 (~ * 9
6,~ ~ .13 172 ~ * 932 99~ HOOC ~ . R3 RZ\0 25 in which R2 represents a

group H, Oftranic phases, benzyt aicahel etbanoh2fr /3D &% val. twt- C~z al kyl or a C3
- C~z cycloalkyl, 30 R3 represents HL OH or a C - C~z al kyl or al coxy and

* 1 epg eseptfactiht 2DrERRIphofe ®ELM 5 J%orwt hvtf orm of a silt of an al kaline
met al% in a anmount of up to 10 ng I nm) as the photosensitising agent and a

phar macepii-al ptable carrier in an aqueous phase, said nethod
i ncl udi ngfalclﬁﬁ'fl.yh%fé(;&ger i ndi cated, the steps consisting in 40 (1 }

wetting the photosensit,i si,ng..agent of la (1) inits acid formwith a
sol ubi l'i P Jﬁﬁﬁtoizﬁé'éevg't%gﬁréc ﬁ?@t"iﬁir&if benzyl al cohol - ethanol in a
ratidfrom15 : 85 to 25 : 75 or of propylene glycol ; (2) adding a
sur f ace- kormutatiogchwaspraparedamiollows ‘exceeding 20 wt. s relative to the

final veygbh HorbbfatbRf SHédbisR8 container containing 2.5 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 Cremophore ® EL P were added to the mixture and the mixture was stirred with a *
Vortex ”. Thereafter, 500 pl of a sodium hydroxide solution 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 ultrasounds during 30 minutes (temperature < 25
°C) while stirring from time to time manually. Then, the pH was adjusted to 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 Formulation 1 is given in Table 1 hereafter :



(3) adding a hydroxide of an al kaline netal

in an anount sufficient for

* neutralising the acid function of the photosensitising agent of Formula (I)
~ (4) stirring the mxture in the aqueous phase sufficiently to ensure a
conpl ete conversion of the photosensitising agent into the salt thereof and
*its conplete io solubilization ; (5) addfng a buffering agent designed for

.adjusting the pHto a physiologically acceptable value of 7.2 0.4 ;
necessary, adjusting t-he volune of the gP

i nj ectabl e preparati-ons: is 10. A rret‘ﬁ@
‘injectabl e galenic formulation according to claim?9,

t he phofosenFiLSEg quent—of —Fopq g ()T TtS TS
pal I adi pm bellkcféme?i%gpheorphorbi deugb ?Bphei de a) @B(réggﬁn ed btheheevant
fgl I oz\nlng fcotmpdrient | | )| Pér Unit do8s Pefdentade (%) [(11) N ~w ~ / ~-st3fddids Me02
~ |11 A gethod.| ' 0y nic
f or nul a} Photasensidising agedfai m 9 or 10, characterised in the sol ubilizing
agent i p=gtded—irm—anrarount-not—exceeth oo vo-T e attye—tothetot=l
wei ght JPaﬁéh@g?@t i on. sélé.m% met p?ﬁ #%Wf-t’ﬁif- plr epéo? ation of an injectable
gal eni ¢/ OfhBFBMpBhafsCr ding to any one of clains 9 to 11, characterised
in that{the solubilizing agent added is a mxture of benzyl alcohol -
et hanol | Atcohot,athisolute [20 : 46Ql | 0 [18.%Aaketwiod| fGo-solvenpr ppaPat’| edition 118,
i njectaple galenic forjnulati on acciording to any one of clpins Qd& 0&@,
charactgrised in that {the surface-lactive agent| added is (J enpph rz L or
Cr emophPBEnFlaIEoREl SaI Ut O 0Hp 15 [T7°% vef. / it NEIG&:olvent e Pr4*Padiibh U258,
an |nje:taBFe ga?enlc formulation jis accordingfto any onel of clains 9 to
13, chafacterised in that the surflace-active agent added js Crend¥9dre EL
or C)rerr>Eze+&—E|_——P—mdir*hatiti adged—trnraa—amaunt .‘Wg j
WE. % r bCEETPBNOE Bhe [t ot 10 NG ght & % WE 7o r%lfr?%ﬁ.gnES.b%P t ROUCF o e
preparaf gpnpof an injectable galenic formulatijon 20 accorfding to1@ay one of
clainms D to 14, characlferised in tihat the hydrioxide of anlalkaline nmetal is
fsgtrzlimtjlrnmw&a()l-)lide. 16. |A neB0Ol f or| t he5Pr%par alt Newtrafisiag | fERA" aedion A6,
84'x 10 M vol. / wt. agent 1997
Citric acid, QS to QS to Buffering EP 4" edition 0456,
0.01 M 7.2+04 7.2+ 04 agent 1997
WIPP QSto1g QS to 100 Diluent EP 4™ edition 0169,
A2000

10

15

(6) if

roul ation-with water for
&br the preparation of an
characterised in that

This Formulation 1 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 completely solubilized.

The UV absorption spectrum of the Pd-Bpheide a in this Formulation 1 of the present
invention exhibited 5 main peaks at 344, 385, 538, 763 and 818 nm, with a ratio OD
763 / 818 in excess of 1, indicating that the monomer determined spectrally |

amounted to more than 50 % of the product.

Under the ICH conditions, this Formulation 1 is stable at 4 °C during at least 6

months, as verified by HPLC and UV analyses.

Toxicity studies were carried out on the injectable Formulation 1 administered

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

species :



according to any one of clainms 9 to 15, characterised in that the buffering
agent 2s designed for adjusting the pH, which is added, is citric acid. 17.
A nmethod for the preparation of an injectable galenic formulation according
to any one of clains 9 to 16) characterised in that the steps (1) to (6)

are carried out under an atnosphere of 2h inert gas. 30 18. An injectable
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invention exhibited 5 main peaks at 344, 385, 538, 763 and 818 nm with a ratio OD
763 / 818 close to 1, indicating that the monomer determined spectrally amounted to
50 % of the product.

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 product, 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 requires from 15 to 30 minutes.

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

obtained in vivo and the concentration of the monomer produced remained very low.
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10 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 (Cynomolgus 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
saphenous vein or into the cephalic vein once a day during 7 days.

The assessment of the animals was made on the basis of clinical signs, 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.

25
Injectable Formulation 3

Formulation 3 containing 5 mg / ml of Pd-Bpheide a as photosensitising agent
30 Carrier:

Organic phase : benzyl alcohol / ethanol (20 / 80) 5 % vol. / wt.
Surfactant : Solutol HS 15, 10 % wt. / wt.

” NaOH : 0.028 M
pH adjusted to 7.2 + 0.4 with citric acid 0.01 M

40 Formulation 3 was prepared as follows :
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Vortex ". Thereafter, 500 ul of a sodium hydroxide solution NaOH 0.028 M were

10

15

&gmxture was stirred with a “

added to the mixture and the mixture 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 to 1 g with water for injectable

preparations (WIPP).

The exact composition of Formulation 3 is given in Table 3 hereafter :

Table 3
Name of Formula Function Relevaht
component Per unit dose Percentage (%) standards
Photosensitising agent
Pd-Bpheide a 5mg 0.5 % wt. / wt. AP
Other components
Alcohol, absolute 40 pl 4 % vol. /wt. | Co-solvent | EP 4" edition 1318,
A2000
Benzyi alcohol 10 pl. 1% vol. /wt. | Co-solvent | EP 4" edition 0256,
1997
Solutol HS 15 100 mg 10 % wt. /wt. | Surfactant
NaOH 0.028 M 500 pl 50 % Neutralising | EP 4" edition 0677,
vol. / wt. agent 1997
Citric acid, QS to QS to Buffering | EP 4" edition 0456,
0.01 M 72104 72+04 agent 1997
WIPP QSto1g QS to 100 Diluent EP 4" edition 0169,
' A2000
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Bpheide a is completely solubilized.

5  The UV absorption spectrum of the Pd-Bpheide a in this Formulation 3 of the present
invention exhibited 5 main peaks at 344, 385, 538, 763 and 818 nm, with a ratio OD
763 / 818 close to 1, indicating that the monomer determined spectrally amounted to
50 % of the product.

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

Injectable Formulation 4
15 Formulation 4 containing 1 mg / ml of the Pd-Bpheide a as photosensitising agent
Carrier :

Organic phase : benzyl alcohol / ethanol (20 / 80) 5 % vol. / wt.

20
Surfactant : Cremophore ® EL 5 % wt. / wt.
NaOH : 0.007 M

25 pH adjusted to 7.2 + 0.4 with citric acid 0.01 M

Formulation 4 was prepared as follows :

In an appropriately sized glass container containing 1 mg of Pd-Bpheide a prepared
30 as describe above, 50 pi 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

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 mixture 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 completed to 1 g with water for

injectable preparations (WIPP).
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Name of Formula Function Relevant
component Per unit dose Percentage (%) standards
Photosensitising agent '
Pd-Bpheide a 1 mg 0.1 % wt. / wt. AP
Other components
Alcohol, absolute 40 pl 4 % vol. /wt. | Co-solvent | EP 4" edition 1318,
A2000
Benzyl alcohol 10 wl 1% vol. /wt. | Co-solvent | EP 4" edition 0256,
1997
Cremophore ® 50 mg 5% wt. /wt. | Surfactant | EP 4" edition 1082,
EL 1997
NaOH 0.007 M 500 pl 50 % Neutralising | EP 4" edition 0677,
vol. / wt. agent 1997
Citric acid, QS to QS to Buffering | EP 4" edition 0456,
0.01 M 7.2+0.4 72+0.4 agent 1997
WIPP QSto1g QS to 100 Diluent EP 4™ edition 0169,
A2000

10

15

This Formulation 4 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 completely solubilized.

The 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 of 80 / 20, indicating that the monomer determined spectrally amounted to
80 % of the product. |

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

months, as verified by HPLC and UV analyses.
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pH adjusted to 7.2 + 0.4 with citric acid 0.01 M

15 Formulation 5 was prepared as follows :

In an appropriately sized glass container containing 1 mg of Pd-Bpheide a prepared
as describe above, 50 pl of propylene glycol were added and the mixture was stirred
moderately. Then, 50 mg of Cremophore ® EL were added to the mixture and the

20 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 mixture 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 exact composition of Formulation 5 is given in Table 5 hereafter :
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Name of Formula Function Relevant
component Per unit dose - Percentage (%) standards
Pd-Bpheide a 1mg 0.1 % wt. / wt. AP
Cremophore ® 50 mg 5 % wt. / wt. Surfactant EP 4" edition’
EL 1082, 1997
NaOH 0.007 M 500 pl 50 % vol. /wt. | Neutralising EP 4" edition
agent 0677, 1997
Citric acid, QS to QSto7.2+04 Buffering EP 4™ edition
0.01 M 72+04 ~ agent 0456, 1997
WIPP QSto1g QS to 100 Diluent EP 4" edition
0169, A2000




&L10Y% & ()- () *+, - oSvU410 /Kad& &L0%X & ()- &LO%H & ()- &LOY%H & () -

&10% & ()- 810U & ()- &LO%U & ()--.@U apP4vUsl0 &10%X & ()- &L0%X & ()-
&L0%( & () - &10%H & ()- &LO0UF & () -/ Kad&avwxyz{w[ ?vU410 &10 &10%( & ()-
8109 & ()- &10%( & ()- &L0% & () -/ Kad& &10%G( & ()-{| xX8vU410 &10%S( & () -
8&10%3( & ()- &10%( & () -/ Kad& &10%X & () 35810%3( & ()-sW vU410 &10%( & () -

810% & () -/ Kad& &10%X & ()- &L0%H( & ()- &10%X & ()-\ @U410
&10%3 & () -/ Kad& &10%H & ().- &1QUS & .() - L T
»_ o ‘H‘ns (légmpara],i&e%orr(galatlon 9 c%%%alg\)s;a precipitate, which demonstrates that the

Pd-Bpheide a is not completely solubilized, in the absence of the benzyl alcohol /
ethanol mixture or of propylene glycol.

5 Comparative Formulation 2

Comparative Formulation 2 containing 1 mg / ml of Pd-Bpheide a

Carrier :
10
Ethanol 5 %
Surfactant ; Cremophore ® EL 5 % wt. / wt.
15 NaOH : 0.007 M
pH adjusted to 7.2 + 0.4

The Comparative Formulation 2 was prepared as follows :

20
In an appropriately sized glass container containing 1 mg of Pd-Bpheide a prepared

as describe above, 50 ul of ethanol were added and the mixture was stirred
moderately. Then, 50 mg of Cremophore ® 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 mixture and the mixture was stirred a few seconds with
the “ Vortex ". The mixture was thén 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 completedto 1 g
with water for injectable preparations (WIPP).

30
The exact composition of the Comparative Formulation 2 is given in Table 7

hereafter :



()- &LO%X & ()-c3vUal0/ Kad& &LO%H & ()- &L0%X & ()- &L0%X & () -
()- &LO% & ()-!tTvU410/ Kad& &L0%X & ()- &LO%X & ()- &LO%X & ()-
()- &LO% & ()- &LO%X & ()-!"9& ()| Dv410/ Kad& &10%X & ()-
()- &L0%H & ()- &LOYH & ()- &LO%K & () -/ Kadg)* +8?2DQt T4vU4A10/
()- &10%X & ()- &LOUN & ()- &109%¥ & ()-/Kad& '
() - QRghi j ux\ <vUA10/ &I0%X & ()- &10%X & ()- &IOUX & () -/ Kad&
()- &L0%( & ()~ U{| SWVUALO/ . 8HOYUE( & () - &10%X & () - (/ Kadg
Name of Formula Function Relevant
component Per unitdose  Percentage (%) standards
Pd-Bpheide a 1 mg 0.1 % wt. / wt. AP
Ethanol 50 pl 5% vol. /wt. | Co-solvent EP 4" edition
1318, A 2000
Cremophore ® 50 mg 5% wt. /wt. | Surfactant EP 4™ edition
EL 1082, 1997
NaOH 0.007 M 500 pl 50 % vol. / wt. | Neutralising EP 4" edition
agent 0677, 1997
Citric acid, QSto7.2+04.! QSto7.2+0.4 | Buffering EP 4™ edition
0.01M agent 0456, 1997
WIPP QSto1g QS to100 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 benzyl alcohol.
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5 -a compound represented by the following general formula () :

10

0

15 .
HOOC

R3 RZ O.

in which A
R2 represents a group H, OH dr COORy, wherein R4 is a hydrogen or a
C1 - Cq2 alkyl or a C3 - C42 cycloalkyl,
20 R3 represents H, OH or a Cq-Crz alkyl or alcoxy and
* represents an asymmetric carbon,
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 aqueous phase,
25 characterised in that the pharmaceutically acceptable carrier in an aqueous
phase contains at least a mixture of benzyl alcohol - ethanol in a ratio from 15 : 85 to
25 : 75 or propylene glycol, acting as a solubilizing agent for the photosensitising
agent and a surfactant capable of decreasing the aggregation of the photosensitisinvg
agent, said surface-active agent being contained in an amount not exceeding 20 wt.

30 % relative to the total weight of the formulation.
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8. An injectable galenic formulation according to any one of claims 1 to 7,
characterised in that it contains, as the surface-active agent, Cremophore ® EL or

Cremophore ® EL P in an amount not exceeding 5 wt. % relative to the total weight
of the formulation.

9. A method for the preparation of an injectable galenic formulation for
use in a diagnosis or in a photodynamic therapy (PDT) containing a compound
represented by the following Formula (1) :

VN

in which
R, represents a group H, OH or COORy, wherein Ry is a hydrogen or a
C1 - Cy2 alkyl or a C3 - C42 cycloalkyl,
Ra represents H, OH or a C1 - C42 alkyl or alcoxy and
* represents an asymmetric carbon,
in the form of a salt 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 :
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(6) if necessary, adjusting the volume of the formulation with water for

injectable preparations.

15
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 (l1) :
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11. A method for the preparation of an injeétable 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.

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 galenic 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.  An injectable galenic formulation obtained by the method according to

any one of claims 9 to 17.



