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WO 2908/000789PCT/EP2007/056465 PHARMACEUTICAL
COMPOSITIONS CONTAINING MONOCLONAL ANTI IDIOTYPIC
ANTI-CA-125 ANTIBODY AND ALUMINIUM Field of the application
Wineoisxentson refers to the field of pharmaceutical compositieas/EP1Ie7/056465
used as vaccine for 5parenteral applichtion. State of the art As it is known,
in order to amplify the immunogen city of prophylactic or therapeutic
vaccines the use of adjuvant, such as an aluminium compound, is

generally considered (Fiejka et al., Rocz. Panstw Zak' Rig 1993, 73 - 80)

int r of r iIalk10 v a i . :
A HERHON EIATESHIGNSOSRIAIONE SRR

IpaeiIBHoAS\dHd i 188 intiudig A maichalANd IdHgMasting immunogenic

FRI8 S (HOWSYRG@dmited amount of aluminium adjuvants have been up to
now used in registered and marketed vaccine and indeed a limit of 1.25

Thighaesss 98 edeabheed iR AlBIIRTRAISS A TS D10BFR B1TS Lrapssine for
pihen@mpuRiiRhadaminium in the recommended 15individual dose of a

biological product shall not exceed: (1) 0.85 milligrams if determined by

Séas@ ;tBF )t1.14 milligrams if determined by calculation on the basis of
Ahétambumif aluminium aophifp und iaddec gn{8)1 d5pnoitfigiesiis or therapeutic
vissmined by gesay pivided tlekfaiademansatngihat e, 2080 ilidered

aluminium used Is safé and necessary to produce the intended effect.
(FaikimhilnSgeniRrysby Zuibstrs dsdrbed Brito BfupHRRiHH Hdfivaiifignaceutical
RPRRAGHR deRandAe thedparasiradperniioni(tanelleraicy. TYaesiB& of these
2005, 1686 - 1694), but it is unclear which is the best ratio to be used to
frmRiRHe B SRR BF ITTHERS Gt TR BHS O SR IR & BTt
mrafiler Eominsteaseuthef\Woiddiealidj Organisaidr MiIP @)rdsy used in registered
recommengds an adsarption onto aluminium adjuvants, at toxaid | S
B S e TR
AIBOF 1268 1276 R 61 Tdchsised FiepurnoSeries MNonB98n 1998¢ pe@)ympmended
eI ARl shaw thatanadsaraiien.gf iiaays components to
aluminium hydroxide of levels exceeding 80 % did not enhance the
intiuh& redpismzas Al e s GRS oRitt et al., Infect Immun 2001,
6696 1.64 0d)iiEhani0imast-appiapriateceniient:ofan @WIrpdsitne the amount of
compound. to maximise tcpe gn#]unogenicity (without risk of unacceptable
toxic OB SRR SPRIEhEHENAT antibody-containing vaccine is still an
ognN terhmiciistarestiteriit@© 0081000 78R CTIERZ00M/086468sZating that the
Another technical issue is tabili I that varias. : -
omsicn LSRG LAE B e b LASECS DRUELER innded offec.
Bleviatedneaspisiatuniesntibierielplitechis anéptateminuoxsliy driv anepatie depend
yaggring shewingithe highestihermostabilityireees;dugd medslesuyellWinclear
fever and ECG vaccine occupying the middle position and oral :
iy elis 5 Vane bemg o RGSTHIGHE (CHEA Brgnozenic response sil
Hhemestabilitseiyvascnrs, WorldsHeadth @rganisatieralktB98)ganisation (WHO)
Reconstitéjted vgccines ag{ain t measles ngrcl)w fever %nld tl{bercul Sis

i [ 30 % {1
TRy s RSB E U R s A A s Al 0 K i s hssaible 0 7o for

aftenthedetiphdtititiorx aidd Gakepttinlary msibatPAtrit g ImiiitisAidl Technical
ﬁgﬁ&ipgeﬁém‘ag@é?}%@@&%ﬂiﬂm%m? S RAROHDEA O AlBIPIM of tetanus

salts) as monovalent vaccines or components to of combined vaccines
eRRREABISTOP WBBRS HPBE Y ideaéthieigib s tdiumbiient Withgiiafiyance the
esulis in degradmyiapof thevescina(Crlezkaehal, 200e $apra- q789). The
48). Therefore also for these "?table" types of vaccines the. storage at cold . "
BSRUARITENE 3 N O (RSt BRI B S BRI S VEREESS005) AR nogenielty
unsebveditéchinicahisspatiar thistypecotffacging eontainirignahommoitiodiakbontaining

j an ient temperatures. Due to the nature

antibodiesy e nslonsiapllbat

ot the complex p otein actlvecbrlnmp e, these drug products have to be
stored under cold conditions (2 - 8 "C) requiring a constant cooling chain.
This causes higher distribution costs, jeopardise the overall safety profile
and, possibly more important, limits the world-wide use of highly beneficial
drugs like an anticancer vaccine. The 20 development of vaccine

formulations ensuring ‘constant drug product quality even at ambient and
hinhar temnaratiirac (26C - 27 "C) woniild tharafore imnrove the ovvearall
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patients, but would also lead to an overall facilitated handling of these
valuable drugs. On the other hand the importance of immunotherpy in the
treatment of turnouts in humans 25and in particular the use of monoclonal
wioteidsatypry antibodies as therapeutic vaccines against tumpPOTSEE2 1056465
known. Such vaccine should activate the immunity system in the host
stimulating a humour and cell action against the tumour. The development
and definition of such a kind of formulation is particularly important for 30
ACAI25/IVIEN2234 (described in EP700305), a very promising
Atdienpicmenocienal antibadvdrizndgd e ed an AdHSRPeHS can be
vaccine against ovarian carcinoma. 'fo MEN2234 the following CA Index -
rkipdebw s ugsittnscitarfiariaglabelinated [GRRCAggsev@iphtheria and tetanus
Q08000 18R G A PRAGL/ARRAGS BR AEphéMRHSEMOMOEIoNRa)c-dried measles,
ACA-125clone 3D5 g-chain), disulfide with mouse monoclonal ACA-1

S
velse SrysTIcapmhaRt, Elinter mFh 8CBPERR IRBINY R SPREGE fibapomyeli
vEEAA2 belfl MThespreposadiNkis Abngoramatiibiiaantinacaieis, World Health
(BOIDS5 athatimetsbgnisesitive; tuhvyuslasddciatedsahtige sqTAAY QARRBIVEfRer the

S &lfest imigs; the, tldimeng HHL&iBh GAlGo T AiAndise:
e N Bociue g anus
ekt etire (Rugn 8Oskt BxPREBEIRE T O AR5 ARRGEFH MERIES 31 fomponents
A3 ablete eliciin the heshia esllvasimnmure respanse.dpspgeifigalky ambient
directed against CA 25 tumour cells. Appr{oxi,maé%%/‘ 3? % 0 paﬁents with 48
SRIVSHICEd Bodlai caESIRRVA AR OAER BasTRS EHAGK CA s VIkfiBRIGH P8 1)
TAIGis anerfoxpressediibiovariaes caheatcthe htenanapgamistmlitsethistions is
not ¢ 0.mount an effective.immu ponse against these cancer
%Sﬁ%?%ﬁggiﬁ%%ea rﬁsg?’i'zg ve? O%rgf%g%%rz\gﬁt[lgg\’/%%é? e containing MEN 2234
Ahouls insteadibeahbleitdrethiSanaké Nirgitlvecimigining syxtesrroilthetihedies. is
0 ttack.and destgwslissapinaird ovarian cancer cells. EP700305

described thé monoclonal anti-idiotypic anti-CA 125 antibodies, but no

RpeditpRarraebifcamsumaBstataBIeTerinie theagret products have to be
Hatbwlpgies isidessiibaschs MHWOTOM1iEE9% 3dnéP)ntlesblldd ctagn. This causes
antibody ACA-125 was charactegised. t 0 oforn uIati(?n Wa%idevelori?eld(.n_&mt
RIS CHINBSP R8I 5003 V10 1 SB6™ 887 Vatlindtion of patients -
WithsAGAIRbriasi e rfscmdéd)ipol jnticationbdrthys ddwcentratiomofr vaccine. The
o e, uiationuRRdieriearg. Mitamanakliedin AR, cven «

asea on prior art, could easlily Imagine a elative Yy low toncentration 0

atirivintiuwnd als gidjuienperiowesr (RATE1-28 Tm§ parandivieaioav depreselthe overall
HyhtidamnarR005 133l 40 visdescibeta debyrry Sy stemuO nGantinkeasicial for

endogenous release of ACAI25hfc (a chimeric form of AEA 125) to

TN ETHS AR SR LIS VR TR HUARS BV ARA S ey htiptR g e

- genesaledanda vitragdepehhasedenhiterpapstatieatechndlagyours in humans

Further publication sumpiarises the results of pre-clinical and clinical .. :
R4 DU oA RE A AT VN2 T B Loncrel il veoses
Quifermuolationorelsedoeancentration of adjuvants are not mentioned (e.g.
%aﬂ'%&%lﬂé”&h%ﬂm RRHPAJSOL GIERy 9&@&9@&1%@%st\é{gmlaﬁng a humour and
2008/000789P(T/EP20071056465 4 &esearch, 2004, 1580-1587; Clinical
CANEBIORASERFEHCABDZUB234-3240; Clinical Cancer Research, 2001,

o4l dRAntelinical eanamResaaicehiiddQt. dddd-libd3s)phetailer, important for
Descrizotion of the Invenit{')o ,

n . L .
ACA125/MEN2234 (described in EP700305), a very promising anti-idiotypic monoclonal
antibody intended to be used as a therapeutic vaccine against ovarian carcinoma. To

MEN2234 the following CA Index Name was assigned: immunoglobulin G1, anti-(mouse
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The invention claims a pharmaceutical formulation for parenteral
application (preferably subcutaneous or intramuscolar) containing the
monoclonal ami-idiotypic antibody MEN2234 adsorbed onto an aluminium
Eorpsansselected among aluminium hydroxide (alum) or ah@miBam7/056465
phosphate, and suspended in an aquebus buffered system. The use of
high concentrations (well above those usually considered and
recommended) of an aluminium compound as adjuvant provides a
vaccine with unexpected clinical and 10pharmaceutical advantages such

RS 13 guaraniee qf an axtracrdinRry igh spegiic Lelltiayr raspanseslih mouse

guararitee of a long-lasting induction and ma guarantee of safety dru

mefitistatdm IKDiclsin pifcatiophsfmaitactlibing aerPensise CAS Registry
Nerasedyreyfon theyfinalidryg reduosinYs Ksigasechgonsistency in the

manufacturlng processes VI. improvement of drug product stability also at

Thastine fsidpesunrs PANGES. BrdrmleaRipeieas Positions according to

‘ MEQJDZQS@HLI[ﬂ\tﬁmﬁlﬁl’lrﬁeﬂéalﬂﬂhedanbeldyog‘;épt@aaﬂitlb@iysMEN&ﬂ%mraﬁnoclonal

m)otd mfbligia e lcrcpl tl%e% {Ha%/l urrea{seqr(?c% r'mu%\ 4}1‘;%_% ?%95@' ]\:lﬁn2234

more %re erapbly In a concentration approxmate y O
eﬂ‘@mgm)mﬁhetammddymmzzmtadsxﬁr@éd%nwénaammumdme in the host

tﬁéﬁme&w@l%r(%ﬁeiﬁfam aﬁ&mpaﬁm{@&@@é §pmfgm§tﬁaft§nﬁom@mgke%ressmg,

aluminium ) and suspended in a. buffere d isotonic saline solution .

thhepFesentisemPEatiiRs do Het ﬁé@d%ﬂ%ﬁﬁémﬁ@% HEPH R HBRNORF f5ponse
siheiaptibpay-adaaihadanio tiaahunirikim compound and the salts of the

25 buffers , resulting in.a very, le solution devoid of a ddltl naI :
A BB P SO AEE 501 0 UELABR 5 ek At Sl P son of
Grahifisatthoaph @ddants, othesaopsvainis (Bffmai?neﬁemedxb tffers argdhesatself is

o t?l%ag}WIth hOS I’A%t% C{Ug te Sa 3 resF$n % H&S{H$&C9ﬂ&p%eﬂs The
pre era y m e pro UCt to minis ere renterall

tBRpreferatie avtaeswgmanmng é@lﬁmﬁ@lﬁﬁjéﬁh&??ﬁf&cﬁm&d @ﬁ@@‘f PReable to re-
Maingharacteristin.of dhepresemtinentioniadbaha watbelitighinated ovarian

concentration of an aluminium compound, selected among aluminium
GH6EpIFAfe and WO 2008/000789PCT/EP200 7/056465 aluminium
Hyioxideidsreauiechiomumiie anteriiygomplete arksorptibodafs, but no specific

EN2ZS4 one the adsorbent amimum el oxide belna.iobly e

re erre concerrr:ha |on 0] aIu nium
ImoHudﬂsiboms 1996, thé (angeL 1S, 2mghtitorosCpreRTably approsinrateljut no

rqg{%t &git@e%% nage 3.1-3.8 mg/m1). which corresponds to a content
aluminium hydroxide in the range 0.7 -1.5% WAV, preferably

Iapﬁéirm@ﬁie@em%wmh( #0fHe Fndet0-9587 wrirabne o DapEHuarity HFA125

ME&!@&%@QS%HH@MM%@%@ read pretein) m&lﬂfﬂlﬂ&imhcﬂﬁcﬁ%ﬁaﬁﬁﬂn was
uminium hydroxide) 10 Concentration Al +++ Im PJI g 11%1
c&l%oa%%&nﬁrb% Hefo}rﬁ_tbeoaxioBased on prior art, c easlly imagine a relatively

low concentration of aluminium as adjuvant ( lower than 1.25 mg per individual dose).

In Hybridoma, 2005, 133-140, is described a delivery system for continuos endogenous
release of ACA125hFc (a chimeric form of ACA 125) to improve its immunogenicity as
vaccine against ovarian cancer, but they generated an in vitro depot based on
bioencapsulation technology.

Further publication summarises the results of pre-clinical and clinical studies on ovarian
cancer vaccines incl. MEN2234 but concrete data on formulation or used concentration of

adjuvants are not mentioned (e.g. an aluminium compound is nor cited) : Clinical Cancer



10

15

20

25

30

0.90.25781.20.3659 0.5302.60.75<1.03.51.0<0.16.92.0<0.1

The content of aluminium hydroxide 1% corresponds to approx. 3.5 mg
aluminium Al-per nil, so well above the content currently used in the
wegisteredreind marketed vaccines and generally recommendea/by2e/056465
authorities. 15The present formulation$ could be prepared according to
standard procedures well known in the art. A general procedure that can

be used is as follow. The manufacturing of the final product will be
performed by mixing the antibody solution and the adjuvant (a gel of

R%L%QP&%%HOQOW%%U{%UM% CQF@‘BQG? %gétipﬁs 266? Q%g Eﬁ%uﬁﬁﬁ?&%mcer

meet the sten ity requirements according to P onogra ph

Ripegusht@f)l pd parbtich’ Ch!@%é%f’&@ﬁ’t@eﬁ@fa}@c%ﬁ@ﬂnéltbtﬁ lfeyulatory

DaIHIE PR BRR #R{HREProcess will be carried out strictly under
aseptic conditions. All used w;grcedlents are sterile grade or are flltere&{
Tl R0, 991 PR FETBATIHRCH) fOrBIS S SR RIFCBISFA PR AR AR LA 2D

shimulationsaceatahingdsdhe gresaniapplicationcsshan amonsizigpigrangbody
@%ﬂgz’? ta es: X}\j/ 2008/900789PCUEP20 7/056 65 6I uarante
a

of
an_alyniniym compoun lec c au 1y drox1dc
OI’ fr?a?y ?gﬁ speC| IC Imthunogenicitv ora an Y

(detular sbsponse Meshizte, d&cﬂrwmr@lmﬁmatmm@ httﬁfyrqcéatmm (four
THEGKLY, p1G gﬁ‘@ '&m&'&@gf Ahersompesition matistafihe Q{@%@&tmmcnde@ of

|nvent|on IS able to Induce a. specific humoral response (specific antibody
aglirdereie HEa FISE MEN2Z3 Y &l SROIE depariieh ol tHecEBriehtrit and

pgg%@m%plm&%mg alf fact it has been show that the amount of
humeral respanse elicited by the formulation with 1% alum ium f}gﬁirom

(R i S PiTASHUY e B e ERENBA) S SulPeRgrumorl and
congaining¥sa6n¥esaluminium hydroxide (corresponding to the limit

i?dg?at%%t?g oFf) FH£-1%9t9n§ Il% LgHicgiezyrﬁF rsr)a%rte%x%e of an immune response

I, guarantee of safety drug administration ;
IV. simplification of manufacturing and release procedure for the final drug product;

V. increased consistency in the manufacturing processes
VI. improvement of drug product stability also at relevant temperature ranges.
Pharmaceutical compositions according to the present invention contain the anti-idiotypic
antibody MEN2234 in an amount from 0.1 mg/ml to 4 mg/ml, preferably 0.2mg/ml to 2.5
mg/ml, even more preferably in a concentration approximately of 2 mg/ml (from 1.9 to 2.1
mg/ml). The antibody MEN2234 is adsorbed onto an aluminium compound (preferably at
a concentration of approximately 3.5 mg/ml of aluminium ) and suspended in a buffered
and isotonic saline solution . The present compositions do not need any other ingredient in
addition to the antibody adsorbed onto the aluminium compound and the salts of the
buffers , resulting in a very simple solution devoid of any additional safety concerns which
could derive from the use of other agents such as stabilisers, antioxidants, other adjuvants
ete..

Preferred buffers are those obtained with phosphate or citrate salts.

Final composition contains preferably 1 ml of the product to be administered parenterally,
preferable via subcutaneous or intramuscular injections.

One of the main characteristic of the present invention is that a relatively high

concentration of an aluminium compound, selected among aluminium phosphate and
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Osolution of MEN2234 in buffered saline: Table 2: Plasma titers of
antibodies against MEN2234 measured in rabbit plasma following 4
weekly s.c. administrations Formulation Antibody titer (ngiml) MEN 2234
Voo luiendsis + 259 MEN 2234 suspension in A1(011)3 at 0 BBI#rP3658)36465
1473 MEN 2234 suspension in A1(014)3 at 1.00% 15627 + 5007 * *
P<0.05 vs the other two conditions (Bonferron Multiple Comparison Test)
15 In addition an histological assessment was carried out at the injection
sites to measure the recruitment of inflammatory cells and

al%ﬁt'gfumﬂ{ec?%n nting cells FGEID lor the &8 W?@E@Jo?p?ﬁ‘ﬁcgfcMENZZM

ar immune réspon e. Aso or this parameter the response to the

ofigsrrihgledionbaith wenaininimiveT Byek bride PiEkarpsernydies rephlrkably

THURRHONLR &AhatkAcRieyed witha-suapensian %amﬁmftﬁﬂ@mtﬁ@ MBRE 2.4-5.2
6%) or a MEN2234 solution without Al{

b OO BT PRSO O FEIES, Bohials A SRl Vit

cOpammatonseels in stm@ﬂm&ﬁﬂ@ynmseaaﬁlramnwgeejmamed/mmth&mbly

avaccmesiy L{}g nsr[ {;}él n%r;;} tory cells MEN 2234 solution 17-
RIERD2%. L{§ nS| n |n %fﬁl 36 % MEN 2234 suspension in
A1(OH)3 at 1.0 %

Table 1: Dependency of MEN2234 adsorption ( non-adsorbed protein) on aluminium

concentration ( aluminium hydroxide)

Concentration Non-adsorbed protein [%]
Al [mg/ml] Al (OH); [%]

0 0 100

0.9 0.25 78

12 0.36 59

1.7 0.5 30

2.6 0.75 <1.0

35 1.0 <0.1

6.9 2.0 <0.1

The content of aluminium hydroxide 1% corresponds to approx. 3.5 mg aluminium A"
per ml, so well above the content currently used in the registered and marketed vaccines
and generally recommended by the authorities.

The present formulations could be prepared according to standard procedures well known
in the art. A general procedure that can be used is as follow. The manufacturing of the final
product will be performed by mixing the antibody solution and the adjuvant (a gel of
aluminium compound) under defined conditions. The drug product has to meet the sterility
requirements according to Ph. Eur. Monograph “Parenteral preparation”. Consequently,
according to the regulatory requirements the manufacturing process will be carried out
strictly under aseptic conditions, All used ingredients are sterile grade or are filtered
through a 0.22 micrometer filter in form of a solution during manufacturing.

Formulations according to the present application show a consistent group of advantages:
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4-H- H Guarantee of a long-lasting induction and maintenance of an
immune response In the rabbit we have demonstrated that following the
immunisation (4 weekly injections) with the composition matter in.
vExampbed7sthe immune response is maintained for a longer BOEERRE BOBAGS
after several weeks specific antibodie$ are measurable in the plasma. On
the other hand when the immunisation is done with MEN2234 suspension
with a lower 10 amount of AI(OH)3 (0.36 %) or with MEN2234 as a

solution without adjuvant, the presence of antibodies is detectable for a

£ Shorter period of ime: /il SUATAIGE O Sety, drig, BAmMINSHAYM TEnoral and

S.celinjeetiemenscthe dose of 2 mg/ml, up to 26 weeks in the rabbit. The
wehemeiohdradaunisiration was Weakheln thefirstarenil alehtiRRation) of the

hi-weekly in the remaining period. Local tolerance and systemic safet

COPAROASSRSTAHCTE e aREP S FRESHABS ARG kB GG &S RIS FRBRARY TRsPonse
($psenscofahadyweigbtialinigaisigns Heoebapnsumptiamhaemaieiagynt on  the
clinical chemijstry, histopathology of all.organs, At the site of injections

R R L A e R AL S SR NRE IR0 St of
hpharm acsiogicaliattio trofithéunuipivasvobs éteadunimiadditichotits ( Example 1)

1’%‘8\/1 Q%anw% ﬂ)@g(g E%%ﬁ?%lmﬂ of Q%?éﬂél&ﬁ‘%&ﬁ%ﬂ@’o%' 3SR uminium

ecrease itS absorption and peak in the systemic circulation thus reducing
1%@@@&6%%9@&&dcréb%tfws%d/vaﬁ%bﬁf}’éaﬁﬁﬁ SRBRACEHR 5y oF by @
sipleRse Procrdute fRnitrfnakdreg product 25 Approximatelyl %
aluminium hydroxide ensures complete MEN2234 binding ( <1% non
adsorbed antibody). This results in a very robust adsorption and
TapruiBCRlERgapracess Awithoditheapead AVIANANO4 eleasertdsis rabbit plasma

(immunogenic.response. in experimental animals) WO

@1%}6% %&éﬁ 1 %Blﬁlfgfé(bug%S 8 as usually required for many
agpiRipmieontaining vaccines like tetanyss sliphitre tiger lag/eomplete
adsorption guarantee an optimal antibody (Ab2) presentation to the host

nVIENZ2SystemiobDetailed investigations oP#ieMMEN2234 - aluminium

nicm.5 revaalad that 9 naarhzideal
TTTOTTT O™ TGV OCUATUC O trtiuAtT LA TrreuArit TUUGCTAT

wdroxide adsorption-mecha
tERN SRt HespvsmiputioA 6P BothtShistanci® sfathieved in a phosphate

[
h
E-F-F
I

$1 Thic-epncirac—ac—-mmantarad-laaf H 1 U | } +
Her-Sottot— S ensureS, asmentongaoeETore, a Stimpréant1rooust

rhﬁ[ﬁ@f_ BtiFRHSREL T fUEX ke S asséﬁﬁﬁné %Q%érties of the
"Wemmme&ﬁﬂ%%% TR AR RIS G Wost)
complete adsorbed onto aluminium hydroxide (Table 4). 10 Table
4:Dependency of MEN2234 adsorption on mixing time (aluminium

Rvdraxise sonsenmadionside)Mixina dimabmisseekNanedsarbied prateiture the
1%1 0 100 0;10 0.20 0:30 0.29 1:00 _ . ,
recruitment of inflammatory cells and antigen-presenting cells necessary for the

establishment of a specific cellular immune response. Also for this parameter the response
to the formulation with 1% aluminium hydroxide ( Example 1) was remarkably superior to
that achieved with a suspension at lower AI(OH); content (0.36%) or a MEN2234 solution
without AI(OH)s:
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0,15 5:00 0.20 15:00 0.03 240:00 0.10 As seen in Tablel, with

concentration of adjuvant minor than 0,75% no complete adsorption could

be achieved; concentrations higher than 1% ( e.g. 2%) did not show any
Woposenmest. The very quick and complete adsorption of MENRZEBDGVIEH465

aluminium compound at higher conceritrations of the adsorbent than

recommended allows to remarkably 'simplify the manufacturing of the

composition as a drug. Within seconds the final formulation is WO

2008/000789PCDEP2007/056465 9 obtained simply by mixing the

mon.oclonal antibody with the adjuvant, This mixing step can be

performed routinely by using standard equipment for aseptic processing at
Tishde P enierritelitderrionaf-Silanming SeltabtdRsitisGrmeaites of rabbit
wesrribed-aysignhleads i completely new perspectives in manufacturing

a0 2

stabilising-of the present formulation-5-as-well as for-adsorbed

m&thjlantibodies or vaccines in ge usémgmﬁon of
1:f}t_§fl usnil /e*ialtelly eflre sc o i'. i
e A0V APV GRC of Al JpRication (o patients, o.g. at the

B Ried B T N e 2006 phnciple of the vacee (the
antibody MEN2_234) and the adjuvant (th.e aluminium compound,

preferably alumi iump droxide) are kept separated and r.eadLX to be
[ Cuaranfee of a [pro-lasing Ing , ZaYeiid ac an n ne response

Imiking stispistoutd dembetweehti Ssbonts andidMmiates beforekthenjections)
administration to the patient, is particular form, the. SN 4 Tonec
B e T, B e R Sy o
time gt eerafteilsdcitlphieisn seetifie anskasivirare smaivabyysEingligea. On the

Mals AMPQHIES cREeilachRyiPYas AbAPRIQRMNIENYBEhAMRRNSYSIBMSa lower
for mixi(r’:{g and/or reconstitution. The monoclonal antibody can not on)y be

e infoird OFRedErtualy BUTSBMBNHBH Kt 418 T8N Bratgadfuvant, the
pewder oT heipesisibiligetectase: the 2 cnegsubstandeén solid form allows
it all t .chr;nz,i%ues intended to improve the stability of
afety drug adnunistration . . .
eze-drying, spray drying etc.). This
Toprasent dsignificanprogtesin thisndiivagiaerd bas ilgeiovamengtimed , as s.c.
1%%9!1@%(503& af, adgQebed Yaﬁ{éﬂﬁﬁ iGpg%]%@l &8d N Pafticylak fortoseheme of

containing monoclonal antibodies such as MEN 2234. Main o ,
Higdasiategestsreskbr i o deshisentken JhemAheRe g dingeosmatang period.
desing-rhipmneniiand stacagcandwaveided.and ibe1sheltlifel e dmg ffects
product can be increa?egéc@s mentioqﬁd, the.in vivo immunogenic activit

n

B S HUIEIA SHEHote CBntAHll AL Ut Ao BUENG: Taerdlolozy.

dependshemasuaridhieomanneronthdldegres offadserptien of theaitisodyly the

to the used adsorbents (Capelle et al., Vacgine 20051686, - 1698):39 1ction
L R R S e SRR D s

elcthrityred ferdstsedyivaccines 'in vivo' in animals prior of the drug product
glease ol e epradusible adseratiomeE MEN @2 3¢k oRto Hhei Rl WY, will also

adjuvant simplifies the release procedure WO | . L
SROBIE0 (17 8B TAB PG5 618 TS Bhdhs thslveisbifiy Tisk of
ol anserptioraceledse testing could recourse Only on in vitro testing to
eleming; s potency, of the composifion, The Usual procetuieto. »roduct
éompositior)f thelprésent imdntish,vetandam ot mgFORSHehinging ( <1% non
98&%@&%%ﬁﬁ@&”@ﬂ%o%ﬁﬁmﬁ”yf@&wwm adsorption and manufacturing process

avoiding the need of in-vivo release tests (immunogenic response in experimental animals)
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The reproducibility in MEN 2234 adsorption using higher concentrations of
e.g. aluminium hydroxide than recommended improves significantly the
consistency in drug product manufacturing. As demonstrated in Table 5 if
whk200rewAtkation of aluminium hydroxide in the formulationPISTHERREH7/056465
range 0.7 to 2 VD w,/v the adsorption 8f MEN 2234 is 10complete (< 1 %
free antibody) for all batches manufactured. Table 5: Variability of MEN
2234 adsorption (non-adsorbed antibody) on aluminium hydroxide during
manufacturing Concentration aluminium hydroxide 1%21 Non-adsorbed

a@qggﬁfiyowggﬂi%ﬂo F gé-%%&gpcg&@ig §g3@a9c§1@951%<g 1ma0 d%azﬁﬁerm The

complete adsorption guarantee an optimal antibody (Ab2) presentation to the host immune
system..

Detailed investigations of the MEN2234 - aluminium hydroxide adsorption mechanism
revealed that a nearly ideal stoichiometric distribution of both substances is achieved in a
phosphate buffer solution. This ensures, as mentioned before, a simple and robust
manufacturing process due to the self assembling properties of the invention. Already after

15 sec moderate mixing the antibody is nearly complete adsorbed onto aluminium
hydroxide (Table 4).

Table 4: Dependency of MEN2234  adsorption on  mixing time

(aluminium hydroxide concentration 1%)

Mixing time [min:sec] Non-adsorbed protein [%]
0 100
0:10 0.20
0:30 0.20
1:00 0.15
5:00 0.20
15:00 0.03
240:00 0.10

As seen in Tablel, with concentration of adjuvant minor than 0.75% no complete
adsorption could be achieved; concentrations higher than 1% ( e.g. 2%) did not show any
improvement,

The very quick and complete adsorption of MEN2234 onto aluminium compound at higher
concentrations of the adsorbent than recommended allows to remarkably simplify the

manufacturing of the composition as a drug. Within seconds the final formulation is
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15The complete and reproducible adsorption prevents furthermore feared
complications during processing such as the formation of antibody
agglomerates. Antibodies in solution are susceptible to form aggregates.
VAR gresieiidny of antibodies in solution can be induced by excE&SSiKEPXIGEaF6465
forces in the liquid phase for example Huring agitation. These aggregates
cannot be re-dissolved and leads to a significant reduction of the

biological activity of the WO 2108/090789PCTIEP2007105646.5 vaccine.
However, due the complete and rapid adsorption process this

oBRENATEANAD amRe Aveidad totaly.fol s 6P MRASIons; fRIFCU A tNRixing step

present invention. 1/1.mvement o arrm, roduct stability also | relevant tern
CférdhtireFATSISIRIIIRG )Y cBHsoSHBAYT SXARPINL OBy aPfopEcessng at
phidhisdarnaniyiARANUB A ) dBsntmparisandasing bofierackMiNCR34m leads
solution. This simple but very effective mean (the increase in the .
ARSI Pyt B Sor SR P B 60 3 9BIU-SR0 Bt e iaton
aglosg) enduresinebsly complete:bmndibglandaccardinglyialgestabilithelnomplete
able 6 re| t.stability data are prese r MENZ ' i _
e g M A S B o e
pirsrsoititors bid Aerdorseensinotaititiohi bsfarosider Swragieebarition by mixing
ﬂ'?erquqzkﬁfréé/ein@&@héb e alstorRoalasl PG HEL 8 MR site of final

MENZ2234solution, batch K2CL73-P5 25 100.0 90.2 88.6 3' 100.0
application to patients, e.g. at the hospital.

Therefore a pafticular aspéct of the present invention is represented by a form where the
active principie of the vaccine (the antibody MEN2234) and the adjuvant (the aluminium
compound, preferably aluminium hydroxide) are kept separated and ready to be mixed just
prior of the injection to the patient. The preferred time for this mixing step should be

between 10 seconds and 10 minutes before the administration to the patient.

“For this particular form, the composition should be provided with the antibody and the

adjuvant solution separated each other but filled in pharmaceutical standard container
systems like vials, ampoules, pre-filled syringes or appropriate two-chamber systems for
mixing and/or reconstitution. The monoclonal antibody can not only be used in form of a
eventually buffered solution but also in form of e.g. a powder. The possibility to use the
drug substance in solid form allows to apply for it all techniques intended to improve the
stability of monoclonal antibodies or vaccines (freeze-drying, spray drying etc.). This
represents a significant progress in handling and an improvement in stability for all
adsorbed vaccines in general and, in particular, for those containing monoclonal antibodies
such as MEN 2234, Main disadvantages of adsorbed vaccines like a permanent cooling
chain during shipment and storage, can be avoided and the shelf life of the drug product
can be increased.

As mentioned, the in vivo immunogenic activity of monoclonal antibodies containing
pharmaceutical compositions depends in a variable manner on the degree of adsorption of
the antibody onto the used adsorbents (Capelle et al., Vaccine 2005, 1686 - 1694).
Therefore it is state of the art to determine the biological immunogenic activity of
(adsorbed) vaccines ‘in vivo’ in animals prior of the drug product release. The reproducible

adsorption of MEN 2234 onto the aluminium adjuvant simplifies the release procedure
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88.9 89.1 MEN2234 adsorbed onto aluminium 25 100.0 102.1 98.7
hydroxide,batch287- 100.0 98.7 100.4 2p42 - Consequently, the
invention ensures the required antibody stability and activity at relevant
odgosariperatures (36 - 37 C) after administration in humarRCT/EP2007/056465
15Examples Non limiting examples ofthe nvewing: on are the folio

significantly, Due to the reliability of adsorption, release testing could recourse only on in
vitro testing to determine the potency of the composition. The usual procedure to
determine also the ‘in vivo’ biological activity in animals is, for the composition of the
present invention, redundant.

V. Improvement of consistency in drug product manufacturing

The reproducibility in MEN 2234 adsorption using higher concentrations of e.g.
aluminium hydroxide than recommended improves significantly the consistency in drug
product manufacturing. As demonstrated in Table 5 if the concentration of aluminium
hydroxide in the formulations is in the range 0.7 to 2 % w/v the adsorption of MEN 2234 1s

complete (< 1 % free antibody) for all batches manufactured.

Table 5: Variability of MEN 2234 adsorption (non-adsorbed antibody) on aluminium

hydroxide during manufacturing

Concentration Non-adsorbed antibody [%]
aluminium hydroxide [%] Run I Run IT
0 100 100
0.25 78 36
0.36 59 11

0.5 30 6

0.75 <1.0 <1.0
1.0 <0.1 <0.1
2.0 <0.1 <0.1

The complete and reproducible adsorption prevents furthermore feared complications
during processing such as the formation of antibody agglomerates. Antibodies in solution
are susceptible to form aggregates. Aggregation of antibodies in solution can be induced by
excessive shear forces in the liquid phase for example during agitation. These aggregates

cannot be re-dissolved and leads to a significant reduction of the biological activity of the
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WO 2008/000789PCT/EP2007/056465 Example 1: suspension for nection
Ingredientnig/rnE M EN22342.00 AI(OH)31 0.00 KC10.20 K112P0O40.20 8
NaC1.00 Na211P0O4 x 7 H202.16 Water for injectionswi 1.00 nil 10" used
viar manodasturing aluminium hydroxide, hydrated, for adsorpiavERINE7/056465
composition was prepared according tb standard procedure, as previously
described, simply mixing MEN2234 with a suspension of aluminium
hydroxide, hydrate, in a solution buffered with the relevant salts. Example

2: suspension for injection 15Ingredientmg/ml MEN22342.00 AI(OH)3

%Zc%% %WCV % E% %Qalx\llc? §1 Q&N%EM&%& &b gf?%&ﬁc%t%ﬁn be

or Injectionsad or manufacturing aluminium hydroxide,
awdﬁét@aa%fqdbemmpw@pa@mp%féhwm@w%mample 3:

1§USPERSIoN Jor JRiSEUORIN.ZGlie ARSI MEN2AA 200 MubA3041R.00
1CH2P040.20

Surprisingly, composition of example 1 is by far more stabile (even by 25 °C and 37 °C) in

comparison to the buffered MEN2234 solution. This simple but very effective mean (the
increase in the aluminium hydroxide concentration up to 2 or 3 fold of the recommended
dose) ensures nearly complete binding and accordingly also stability. In Table 6 relevant

stability data are presented for MEN2234 in solution and formulated according to example
1.

Table 6: Stability data for MEN2234 in solution and adsorbed onto aluminium hydroxide

Product [%)] after time of storage
{months)
Storage  condition

Test product [°Cl 0 1 2
MEN2234 solution, | 2 100.0 20.2 88.6
batch K2CL73-P5 37 100.0 88.9 89.1
MEN2234 adsorbed onto |25 100.0 102.1 98.7
1 % aluminium

100. ) 100.4
hydroxide, batch 287- 37 0.0 o8.7 0
2p42

Consequently, the invention ensures the required antibody stability and activity at relevant
body temperatures (36 - 37 °C) after administration in humans.
Examples

Non limiting examples of the invention are the following:
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30NaCl9.00 Na-,HPO4 x 7 11201.20 Water for injectionsad 1..00 ml WO
2008/000789PCDEP20071056465 13 Prepared as for example 1

Example 4: Amino-acid sequence determination of MEN2234
Wabagerateab). SEQ. ID NO.1 Heavy chain sequence PCT/EP2007/056465
'QVQX(.12GSGAE XARPGASVKX SCKASG77FI NYWKWVKOR
PGQGXDWXSA XYPGDGNIRY 00 TQKFKGKATX TADKEESTAY
MQXSSXASED SAVYYCARGE GNYAWFAYWG OGIXVSVSAA 120
KTTPPSVYPX APCSAAOQOINS tIVTXGCXVKG YFPEPVIVIW

Example 1: suspension for injection

Ingredient mg/ml
MEN2234 2.00
Al(OH); * 10.00
KCl 0.20
KHyPO4 0.20
NaCl 8.00
Na;HPO. x 7 H,O 2.16
Water for injections  ad 1.00 ml

* used for manufacturing aluminium hydroxide, hydrated, for adsorption

The composition was prepared according to standard procedure, as previously described,
simply mixing MEN2234 with a suspension of aluminium hydroxide, hydrate, in a solution
buffered with the relevant salts,

Example 2: suspension for injection

Ingredient mg/ml
MEN2234 2.00
Al(OH); * 7.50
KCl 0.20
KH,PO4 0.20
NaCl 8.00
Na,HPO,; x 7H,0 2.16
Water for injections  ad 1.00 ml

* used for manufacturing aluminium hydroxide, hydrated, for adsorption
Prepared as for example 1

Example 3: suspension for injection

Ingredient mg/ml
MEN2234 2.00
AlPO4 10.00
KH,PO4 0.20
NaCl 9.00
Na,HPO4 x 7 H,0 1.20

Water for injections

ad 1.00 ml
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35

40

NSGSXSSGVH TFAAVXOSDX ISO YIXSSSVIVP SSTWPSETVT
CNVAHPASSI KVEKKXVARD CGCKPCXCTV PEVSSVFXFP 240
PKPKDVXTXT XTPKVICVVV DXSKDDPEVQ FSWFVDDVEV

VET AGVOPREE QENSIFRSVS 300 EXPXMHODWX NGKEFKORVN07/056465

SALEPAPXEK TXSKIKGRAK AP0017A1TXPPP KEONAKDKVS 360
XICKXIDFFP EDXTVEY1c11111 GORALNYKNI QPXMDIDGSY
HVYSKXNVOK SNWEAGNIFT 4C0 CSVXHEGXHN HHIEKSXSHS PGK

Prepared as for example 1

Example 4: Amino-acid sequence determination of MEN2234 (abagovomab).
SEQ.ID NO. 1

Heavy chain sequence

QVOXQOSGAE
TOKEFKGKATX
KTTPPSVYPX
YTIXSSSVIVP
PKPKDVXTXT
EXPXMHODWX
XTCMXTDFEP
CSVXHEGXHN

XARPGASVKX
TADKSSSTAY
APGSAAQTNS
SSTWPSETVT
XTPRKVICVVV
NGKEFKCRVN
EDXTVEWQWN
HHTEKSXSHS

SEQ.TD NO.2

Light chain sequence

DIQMTQSPAS
RESGSGSGTH
SSEQXTSGGA
XTKDEYERHN

LSASVGETVT
FSXKXKSXQP
SVVCEXNNEY
SYTCEATHKT

SCKASGYTET
MOXSSXASED
MVTXGCXVKG
CNVAHPASST
DXSKDDPEVQ
SAAFPAPXEK
GOPAENYKNT
PGK

XTCRASENXY
EDFGXYYCQH
PEDXNVEKWKX
STSPXVKSEFN

NYWMQWVKQR
SAVYYCARGE
YFPEPVIVIW
KVDKKXVPRD
FSWEVDDVEV
TXSKTKGRPK
QPXMDTDGSY

SYXAWHOOKQ
HYGXFPTFGG
DGSERQNGVX
RNEC

PGOGXDWXGA
GNYAWEAYWG
NSGSXSSGVH
CGCKPCXCTIV
HTAQTQPREE
APQVYTXPPP
FVYSKXNVQK

GKSPOXXVYN
GTKXEXKRAD
NSWTDQDSKD

XYPGDGNTRY
QGTXVTIVSAA
TEPAVXQSDX
PEVSSVFXFP
QFNSTFRSVS
KEQMAKDKVS
SNWEAGNTET

AKTXAGGVSS
AAPTVSXEFPP
STYSMSSTXT

60

120
180
240
300
360
400

60
120
180

A first part of the amino-acid sequence determination in abagovomab was accomplished
using the automatic sequencing techniques according to Edman degradation procedure, in a
protein sequencer where abagovomab was covalently linked to the sequencing membrane
(first 15 amino acids of the light chain).

As automated Edman sequencing was not able to produce any sequence data of the heavy
chain, suggesting a modification of the N-terminal group of the heavy chain to
pyroglutamic acid, for a more extended sequencing, the well known LC/MS/MS
sequencing techniques were used utilising mass spectrometry ( e. g.. Proc. Natl Acad Sci
USA, 1986 Sep Sep, 83(17), 6233-6237).

Briefly, different antibody samples were fragmented with different proteolytic enzymes
before LC/MS/MS analysis and yielded several series of overlapping sequence fragments,
By finding the overlapping scheme of these fragments, it was possible to determine the
total sequence of the light chain of the antibody (complete amino acid sequences of the
heavy and light chain are shown in SEQ. ID NO. 1 and SEQ. ID NO. 2).

As a final check for the reliability of the experimental results, the sequences reported were
also verified by sequence similarity analysis with the BLAST software package against a
non redundant protein database optimized for protein analysis (MSDB, download of March

2007 from the European Bioinformatics Institute fp site).



SEQ. 1D NO.2  Light chain sequence = DIQMIQSPAS LEASVSEIVT

XTCRASENXY SYXAWHQQKG GKSPDXXVYN AKIXAGGVSS 00

RTSGSGSCIN FEXXXXSXff EDFCMCQH HYGXEPTECC CIKXEXKRAD
WOARWSKFPF 120 SSEQXISGGA SVl\ZCEXNKFIC PCT/EP2007/056465

Since in mass spectrometry it is impossible to distinguish between isoleucine and leucine,

in figure 1 this indecision is represented with “X”.



10

15

20

25

30

FFIIXNVKWKX DGSERQNGVX NEXTDQDSKD SITSMSSITS 180
XTKLEYERHN SYTCEATHKT EISPXVKSEN RNEC A first part of the
amino-acid sequence determination in abagovomab was accomplished

9:4 using the automatic sequencing techniques according to Edman MCSLLP -

degradation procedure, in a protein seqgliencer where abagovomab was

- ceauiigntly linked to the sequencing membrane (first 15 amino acids of the

light chain). As automated Edman sequencing was not able to produce
any sequence data of the heavy chain, suggesting a modification of the
1N HR4FHAE] GTQU PcBhiPEsIRAV Ydh iR 30! IRGHIEBRIE A ViRicheMOFSprising a
extended sequencing, the well known LC/MS/MS sequencing techniques ]
WERNGSA R RBHRY a0 Rt ASHIAT! (¥ GlUBHILIR afiSR¥ARVE cifL Spcentration
1¥8mmtpdEeph&3(den), 6238-623Q. Bglly, diffarent aditibealnsampmas  wherein:
were fragmented with different proteolytic enzymes.before LC/MS/Ms
e B S PR TG LR B TR MEN 2234
3s@ypiistig$HR edappingdsSEENID dIGh2 sedragpresats, it wasnpassifien 0.1- 4
to rg/gﬁfmine the total sequence of the light chain of the antibody
(complete amino acid sequences of the heavy and light chain are shown _
in-SEJ. DM un Hun8e@di s Nisery. Ascadindietieicknfdyttexidiaittplominium
thgh%gaﬂ@ental results, the sequences reported were, also verified by
uence similarity analysis with the BLAST software package against a

and

- se :
2ugngrmatiHeahtReRsienrIsasdrhimiRm b ryieteim haalsinsdrpivative is

dowpdprehahiitarebniplide aemibenBuUrapeamBiaintarmatias dpsidute ftp
site). ' WO 21108/000789PCTIEP2007/056465 14 Since in mass

Sk ArBATEHYR 'S PO AR SRR PR e HTRBIB R fRi1ium compound

B euemenihxﬂgub@'drcbhiﬂéndecisi'on is represented With "X". -

'4) Pharmaceutical composition according to claims 3 wherein the MEN2234 is present in

an amount from 0.2 2.5 mg/ml

5) Pharmaceutical composition according to claim 4, wherein MEN2234'is’ present in an
amount from 1.9 to 2.1 mg/ml' | | | ,

6) Pharmaceutical composition according to- claims 1-5, wherein MEN2234 1s adsorbed
onto the aluminium compound andA suspended in a -buffered and is_oténic saline

solution.

~ 7) Pharmaceutical compdsitibn according to  claims .1-6, in the form of a liquid

_suspension, suitable for parenteral administration.
8) .Phamﬁaceuti_cal composition according to claims 7, suitable for subcutaneous or
intramuscolar administration |
9) Phamxacéutical coinpésition according to Claims 1 — 8, selected among the foiloWing:
a) -MEN2234 2.00 mg/ml, AI(OH); 10.00 mg/ml, KCI 0.20 mg/ml, KH,PO, 0.20 mg/ml,
NaCl 8.00 mg/m!, Na,HPO, .7 Hz0 2.16 mg/ml, Water-for‘ injections up to 1.00 m

b) MEN2234 2.00 mg/mi, AI(OH); 7.50 mg/ml, KCI 0.20 mg/ml, KH,PO;4 0.20 mg/ml,

NaCl 8.00 mg/ml, Na,HPO, .7 H>O 2.16 mg/ml, Water for injections up to 1.00 m
¢} MEN22342.00 mg/ml, AIPO4 10.00 mg/ml, KH,PO4 0.20 mg/mi,tNaCI 9.00 mg/ml, '
Na;HPO: x 7 Ho0 1.20 mg/ml, Water for injections ad 1.00 ml ‘

AMENDED SHEET



MCSLLP 15 CLAIMS 1) Pharmaceutical composition for parenteral
administration as vaccine comprising a monoclonal antibody and as
adjuvant an aluminium derivative in concentration 5. comprised between
2.4 and 5.2 mg/ml aluminium ion wherein: - said monoclonal antibody is
" the monoclonal anti idiotypic anti-CA-I25°'MEN 2234 comprising SEQ. ID .
10)Rbarmaert SRECAVROI DR R frstnelaims Arfdadenss asEnEtgRT  vaccine
AR mIRiAURINIH A CHPRNRH 5T GlRSER. 2mong aluminium hydroxide

" and aluminium IDphosphate. 2) Pharmaceutical composjtion according to
L1 PhprmRRwaTal roATBRABIHARI AT RE {0 RI cih A8 LA BIm prigktpe for the
betaeemib svaSioimmoataluminium ion. 3) Pharmaceutical composition
according to claim 2, wherein the aluminium compound is aluminium
- hydroxide 154) Pharmaceutical composition according to claims 3 wherein
the MEN2234 is present in an amount from 0.2 - 2.5 mg/ml 5)
“Pharmaceutical composition according to claim 4, wherein 1VIEN2234 is
present in an amount from 1.9 to 2.1 mg/m1  6) Pharmaceutical
composition according to claims 1-5, wherein MEN2234 is adsorbed
. 200nto the aluminium compound and suspended in a buffered and
- isotonic saline solution. 7) Pharmaceutical composition-according to
claims 1-6, in the form of a liquid suspension, suitable for parenteral
"administration. 8) Pharmaceutical composition according to claims 7,
“suitable for subcutaneous or 25intframuscolar administration 9) '
: Pharmaceutical composition-according to Claims 1 -8, selected among the
- following: a) MEN2234 2.00 mg/ml, AI(OH)3 10.00 mg/ml, KCI 0.20 mg/nil,
KH2PO4 0.20 mg/ml, NaCl 8.00 mg/ml, Na2HPO4 .7 H20 2.16 mg/mt,
Water for injections upto 1.00 m  b) MEN2234 2.00 mg/ml, Al(OH)3
7.50 mg/ml, KC1-:0.20 mg/ml, KH2Pa4 0.20 mg/rn I, 30NaCl 8.00 mg/mi,
Na2HPO4..7 H20 2.16 mg/ml, Water for injections up to 1.00 m c)
MEN2234 2.00 mg/ml, AIPO4 10.00 mg/ml, KH2PO4 0.20 mg/ml, NaC1
9.00 mg/rni, Na21-IPO4 x 7 H20 1.20 mg/ml, Water for injections ad 1.00 |
in! NI CSIAP 16 10) Pharmaceutical composition according to claims 1-9
to be used as antitumoral vaccine for the treatment or the prevention of
~ tumours. Il) Pharmaceutical composition according to claim 10 as ‘
.antitumoral vaccine for the treatment of ovarian tumours. '

AMENDED SHEET



