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WD 2008/ 000789 PCT/ EP2007/ 056465 1 PHARMACEUTI CAL
COVPCSI TI ONS CONTAI NI NG MONOCLONAL ANTI | DI OTYPI C
WQARIBAWASL 25 ANTI BODY AND ALUM NI UM Fi el d of tPE€T/EP2007/056465

application The invention refers to the field of

phar maceuti cal conpositions to be used as vaccine for

5 parenteral application. State of the art As it is

known, in order to anplify the i munogenicity of

prophyl actic or therapeutic vaccines the use of

PH@@HMA@EUTI@A@ E9OMPOSITUONY UDCNTRDUNG _ NMOFOTEI@NAY.  ANTI
consi der ed Flgika et al. Rocz Panstw Zakl Hi g 1993,

IDIPF YPISOANITH 2 pASFABRN b A NP ApREVIFR &Nt i cal 10
1B, as sol utions or suspensions for
Fleg‘i?@ﬁ'teeapgplc%mﬂ nistration. The target of these
Thé Giveti@t fc@sts tstheuletd bephanthdcdutigalecomgositidhs anbk used as vaccine for
| ong-1 asting i munogenic effect. However a limted

PargifeihEPRICaéMini ni um adj uvants have been up to now used

tatfo stered and marketed vaccine and indeed a limt

5 o? Q&%g'ng/dose is established in Ph.Eur. Also FDA in

Astihés RAovGERn6drderl & smpli@ystht hmnamngmlcmy oﬁlpmmphyla@tic ian therapeutic
t he reconme 15 individual .dose of a hiolo

d
VaGsiGR et TSl PRt oDt o ApBIgS FHTR g afRs ey considered
(Flgﬁﬁ Q[ Al rl@&czbfyan@t% 2¥il Qg (998, 13 14%02‘@ {HeOr@pmatidn of pharmaceutical

eterm ned by cal culatlon on the basis of the anount
dosage fearmgrais rsohutmmmp@l@mjlsma et panent¢ral) adminBirafion. Tde danget of these

ed rovided that d at a .denon t
forfplafofth st AR A Broieifinh el ESTRREMER 508
HoRee&SsSahited &mbur? @!ﬂ Geurhfeurh Aljansedhafftred up ThBow used in registered

I mmunogeni city of antibodi es adsorbed onto al um ni um

anda@,ﬁwmdt@cgm@%ﬁf igdeqs! aflepind 1. 29rmg/Hescde gyteldished in Ph.Eur.
Al ad€]§ pt | él%?ﬁl (:L)l?) ngstaies 't ey aﬁ%hﬂte iﬁglggﬂnlil[ﬁ@ﬁl the regommended

I's unc ratio
nmbﬁmuﬂedyi@%ﬂﬁngMEUQommxhmahunmnuﬁdgenlc response
till maintaining a safety profile. For instance, the

(\qu P meheramsdr dAAYRed DA 25 reconmends an
@jsmapmlm%g&gh qffa&éﬂéﬂlﬁhé&ﬂbgdweéamo% 3h texBissk |0?Vtﬁ!f: Samount of

ceedi ng tetanu di phtheria toxoid
(GJp)IﬁJmlmtlmaiompo\ladaddeel 4995, 1263 - 1276; WHO

Corke Padiilisgrs dekamTERaD AN SAUBHAT it iy dpiggdraiing that the

ggn@?g?%’[tog g%&gﬁiﬁgﬁhmégﬂ?ﬂ%eﬁé/ S DrdcdRaBf tolpBYRICE tIRXERANE NS ect.
The immunogenicity of antibodies adsorbed onto aluminium adjuvants appears to depend
on the degree of adsorption (Capelle et al., Vaccine 2005, 1686 - 1694), but it is unclear
which is the best ratio to be used to achieve a maximal immunogenic response still
maintaining a safety profile. For instance, the World Health Organisation (WHO)
recommends an adsorption onto aluminium adjuvants at toxoid levels exceeding 80 % for
tetanus and diphtheria toxoids (Gupta et al., Vaccine 1995, 1263 - 1276; WHO Technical
Report Series No. 595, 1996, p. 6). In contrast, data show that an adsorption of tetanus
components to aluminium hydroxide of levels exceeding 80 % did not enhance the
immune response in healthy adults (Paoletti et al., Infect Immun 2001, 6696 - 6701). The
most appropriate content of an aluminium compound to maximise the immunogenicity

(without risk of unacceptable toxic side effect) of a monoclonal antibody-containing

vaccine is still an open technical question.
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i mmune response in healthy adults (Paoletti et al.

I nfect I mun 2001, 6696 - 6701). The 30 nost
wappsomsat e content of an al um ni um conpound PGI/EP2007/056465

maxi m se the i mmunogenicity 2(w thout risk of

unacceptable toxic side effect) of a nonocl ona

anti body-containing vaccine is still an open

techni cal question. W) 2008/ 000789 PCT/ EP2007/ 056465

2 Anot her technical issue is the stability of vaccines

Anbihat e¥RiitASswens idesaility: o MRY¥inea thab @ari¢sactteidechplyt Miey can be
resi stance to storage at el evated tenperatures i

, . W th
ranipchhy Hisi tgsigiaacs ©t deraee 2t JReitkicamaraiaparvith dipptheria and tetanus
vaccin how t i S r i) .
e
yel REE digyer n@dt BeGnivaldie pasipyingnthandiddialpogtbdn anmedralt peli@myelitis
vacci ne being the nmpst fragile (Gl az

vaceerhelg BBinRgst (ragie (Galasks ’al.;‘,\}s]i(lqrwop@ iﬁtq;gf eellc'cines, World Health
On L A8 007 2508l FRRERE L hNeC D AR B ubsros
(BO@ s taad | wnstehitee ivaesnest hbyy sshouldd bbeused eas aso1s oasn passible  after the
ossible after the r.econstjtuti.on and be kept in,an
recPRADTHRPHTA RS KPP Bt o Qi< I HOE HOTUN: Lt tetanus
anPHGhBLRRTOEr dBorb8d Gn AFRRNRE DalQ)) a8 ibHODAIRD BRLIEY o@Somponents
nonoval ent “vacci nes or conponents 10 of conbi ned _
of vambinadsvageipes tghbigblcofor weedks a4t3B5373 L, Gackgxposure to ambient
exposure to.anmbi ent ergture .resul in
tenfpsgaaacln oropn aukBIRE! Hefohg b b SR suprny poc 49).
Th@8BHré8lso fol@eRS odigblat $@ck 0sf VARERs "th¢ aldr@fe by ekl obnditions is
vacci nes the storage at cold conditions is prescribed

pre¢eited (RpistldstegeitipnhacanVerlag/gPPy, 2005). An unsol ved

t ical i f ' vacei i ni ST

Ay RO ERLph RAFe b Bol Ve RREIOF ARRbRL M iocics, i

thedoWisambility anpabiatic@peraidues. t 0 t he nature of the conpl ex
rotein active principle,. these drugbprodugts ha

P et
Dup o the #tteg AlribreForBRIEY PER ACH¥hBIIEZPle: Bicgy %cmm\ﬁi%ﬁ%e to be
stoﬁ:ﬂnﬁﬁcﬁgtcoﬁp%ﬂcﬁ‘t%rﬁh@! TRe §hﬂ§ﬁuﬁ:ﬁgsae§onskﬂdrﬁ h@bling chain. This causes
I'stribution costs, jeopardise the overall safety
higherodisttibuterdgosos pltdise thor @veratpafetaptafile hndyipossitlpenore important,

imfR e e el el 2570008 BisertoR G vaceine. The

deVePSRtnRt d fORR RIS Il Bhi6 AN ShaiingdEdHBtaRT @%?rdﬂﬂl@{ iguiMity even at
even at anbient and hlgher tenperatures (25C - §7 Ci

ampizot dnd héghef derapératgrasvi@>the- 8V efal would gheelpreymaprove the overall

fficac rofil.e of .these dr ... Thj t .
A RASR . PSR I B R it o
pati@ad bowaild auenéld to haeitall @ eikiakdmdhdlig dfthdsb@skable drugs.

val uabl e drugs. On the other hand the in?ortance of .
Onj theratet hendpe impetace p& HpmERthePY i1y HisUFs NNt o tgragurs in humans

and in particular the use of monoclonal anti idiotypic antibodies as therapeutic vaccines
against tumours is well 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
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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25 and in particular the use of nonoclonal anti
i di otypic anti bodi es as therapeutic vacci nes agai nst
wo om0eEs? s wel | known. Such vacci ne shoul d acPCTEPE07/056465
the immunity systemin the hest stinulating a hunour
and cell action against the tunmour. The devel opnent
and definition of such a kind of fornulation is
particularly inportant for 30 ACA125/ MEN2234
(described in EP700305), a very prom sing

ocantk I(dh@hydouﬁoﬂmmgll @A -1288bhd Y5 | dagiemdedlisfide with mouse
use as a ther aﬁeu i c vacci ne agal nst ovarl an

mon@m@nafhoﬁﬁA 1 cimRp3Bi kigbaino|dipg nfhecsoramerding ne ARaRegistry

e E e P e L S

Thé@’ﬁﬁ@ aftiedeqiéole b?MENJQ%ZBE&hgwﬁ hane[n)afteﬂl sul fi de Wi th
nonocl onal ACA- 125 ne 3D5 chai n,
MEM@3&bit 89pBie H@n@lsn@ea@ﬁtéﬁ EeRgTBe ragﬁlgst7tffalég§iﬂ11%n§moclonal

antBey RIODIS G 1DBLi s ARABMAMRR TR A% 4 CRIVEMEN 2234
effMWellyennmnmdiednadlmamlom dyugererfdi AR a§airngtd schieduce in the host

thetmﬂchﬁﬁogg %}%} gl?tggh%{%lfcégﬁg%%(;\@iafggmﬁéﬁ?% S’rec“g’lls expressing

the @A ?Bt dnY Eﬁ’ N’IEN‘ 22334t Reisblabtcto FBES iPMRIhoSt 4 $6hulhi @mBfune response
so induce in the host the production of

Speatftcaﬂﬁdtrcct@cuagatu@sp&zﬁlaﬁttulb@mCéBS (Ab3) targeting the
App@xgp%gﬁ%&% Q? é’gé‘ftﬁ W?[H.a Ef%?tﬁ:ggAl 25anacre]1 ¢ %g. e 'é{%l\lttg(? g}é)ressmn of

a ce

CAl12S PORIsS gh 1A BBEE blércalptdssedi ihestuesh @ﬁl@érﬂ&ie Iﬁ:ﬁiﬂaﬁ%rgamsm itself is
tunmour cells. Approxinmately 80 % of patients with
nolagapahlseth ovant 4 eFrtier HUVEcerEnRAtsedeak)st dagF offngsr cells. The

trezlct:@ljegéwnﬁlahtﬂgtﬁg&t%%éné %OI(Pt\clll?l{i Sgew §§§4j s'llgulﬁ\{ﬁ{)iﬁﬁlnbe able to re-

organi sm i capa

awilltinitie tie efrh@et sysecn mﬁuhe hbasmomkaagﬂu destroy hidseminated ovarian
cancer cells. The treatnment with a therapeutic

canggicedliie cont ai ni ng MEN 2234 should instead be able to

EPZ&@(P@? kc@g\%g)%g et@e?m%ﬁ@ Abﬁﬂﬂlﬁﬁ 1&115%%19{ cihhes BRSkod&, but 1o specific

roy di ssem nat ovarian cancer cells
ph&ERAOO3R5! fdﬂﬁnlaiiduesintahb foothe ¢ieatmaint afpatholdgies ispicscribed.

in SRR B A28 519 B BT e 1oP RGP B ut no
forln®il 88 G ds P&SelopBd. Hybr| doma, 1995, 14 (2), 164-174, the
anti body ACA-125 was characterised, but no 20

In Conival Griesn Reagarde\2@0épkY . 1580-1587 vaccination of patients with ACA125

was performed; no indication on the concentration of aluminium in the formulation was
disclosed, but a man skilled in the art, based on prior art, could easily 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
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In Cinical Cancer Research, 2004, 10, 1580-1587

vacci nation of patients with ACAL25 was perforned; no
w0 p@Boai78oN on the concentration of al um ni um PET/EP®07/056465

formul ati on was disclosed, but a man skilled in the

art, based on prior art, could easily inmagine a

relatively |ow concentration of alum nium as adjuvant

( lower than 1.25 ng per individual dose). 25 In

Hybri doma, 2005, 133-140, is described a delivery

Re¥&hen0d401 586@N 58T Ui &1 4RGeS ORG carck| EORSE 3034-2XA1 23wl Cancer
(a chineric formof ACA 125) to inprove its

Regepiehnd¥dni bﬁ%i/lfé?scmﬁéb@ﬁ@ebﬁﬁﬁeﬁ@ PWs L BiR-EbRder , but
De{?hlgé ﬁg&?ﬁ% egl% @e tliég%n\ﬁqtnr 0 depot based on

ogy. Further publication
Thé UveBtios elainiNe pheswdctstical fanhedaionnfoc ahrearthl cipphicatiah (preferably
studi es on ovarian_ 30 cancer vaccines in

SUbGUENGA C PBL BUTAENISCCH) f SHITRE] Sh JPORRianaL o%lgﬁfthlFoﬁntlbodY
ME%ZZ?)@dh YA Son®S &n QRL i &@ﬁﬁnﬁ%e&cte@@nﬁ)‘ng B Hhi#m hydroxide

onpound 'S nor cit I ni cal Cancer
(ahﬁﬁpﬁf a@@ﬁﬂﬁﬁn @ﬁﬁ'dpﬁﬁ’tzom s(nslﬁanasd irdanRegieausdivTeBBIcy stem.

Th%j?%% $ 7@%@@?&&%&% g\gapgtrepr 7 %%rs Cag]éff%%ﬁo}égreg é%é ﬁe%gg]l%iended) of
an gﬁﬂﬁﬁfunﬁ%@&%ﬁ&m a? Q8fwad1grdvid 2 YacclABtRith Gfhexpected clinical and

Description of the I'nvention The invention clains a
phthlacm@eluad\@atagﬁmmhlaatl on for parenteral application
ut anequs_of.intra

f ab
1 Bfatre B Y S REREEE A Sind ARARTURARIR! fop bptn humoral and

MebiRda4casbnedsbed onto an al um ni um corrpound sel ect ed
among al um ni um hydroxide (alum or alum nium
L paesphiet ef a ne-latisp diliedon mdmaintfnaeisslignfinapsg response
III N argrmte Jihﬁ%Felﬁﬁru fa.d 1191@tr£t%cem rations (well above
0Se usua ered and recomended) of an
V. ablufphﬁk:ummWfaiuamgad,dwlam ppoadindder the fmakdme pradult;
unexpected clinical and _10 pharmaceutical advantages
V. sH’@F?aé"éi copsisigney Wrihe Bapyaglriag PFASSHSEt nary hi gh

VLSHf %Jo@étﬁeﬂt %‘P‘Hﬂ%ﬁ%&&t Etﬁblfh%r alg’f)ﬁtr}efemrt@fh p@2re @fkdsul ar

r esponses ar ant ee of ong-lasting inductfon
Phantdicedicat emapuseiont aecordinpuin¢he prepamh sevention corgmarthmta@teldlotypic

f safet ug adm ni tralon I.i fi.cC on
anihocy RSP e S TS b R iy 38 e o PRYG S5 BBt o 2.5
meAhHGva REHCreferably i@@&&ﬁ@ﬁ?ﬁtfb@l%bﬁkﬁﬁ%ly‘d’f 2tthg/ml (from 1.9 to 2.1
manuf act uri ng processes VI. inprovenent of drug

mgpmbdiiee argtbaby MEN2234s ¢s attsorbefl enteran alempevatcgpwornt gueferably 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
cte..

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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Phar maceuti cal conpositions according to the present
invention contain the anti-idiotypic antibody MEN2234
wo pooaf0oEsount from 0.1 ng/m to 4 ng/m, pref eP@ER2007/056465

0.2mg/mM to 2.5 20 ng/mM, evén nore preferably in a
concentration approximately of 2 mg/m (from1.9 to
2.1 ng/m). The anti body MEN2234 is adsorbed onto an
al um ni um conpound (preferably at a concentration of
approximately 3.5 ng/m of alum nium and suspended in

alumifibinf Bfdeekid@nd rbgatednioCerSatel @es0/ ubﬂnpme addaeptivnesEREN2234
conpositions do not need any ot her redient in

ontg gl adserento alymaingme hiydayl a@gmg@egiﬂb ﬁ’f e Tehlail im
The B%?e%ela oﬁcentrtapgn 8@%115 1r9{1 C{Qle++21§ tl?e#’&fn?é/o%ltggg ?Slsl{glr;[g%; Peglge 2.4-5.2

evol
mgﬁﬁlf eiost @wfe@bmapmmmam}oalsdn@aﬁl Vén fhiornkhs. L1348 wiy/ml). which

ot her agents such as stabilisers
corgggpRFaie @ copfept in W@@éwgd Ckel%

contains pre
adm ni st ered par
subcut

Tahlgl

apﬁ%;zlﬁla@}o@plr’\%’? @Bltlgé ltfh%é[ 2

cRaraube ot MGG

enterally,

ntIOXI

Qarigee H%ant g/ét\&(\gl{e preferably

nal conposition

052 b5 Fi
of tﬁ@ product to be
30 preferable via

ti f.th ..
B URR AR G 61 elyminium

corfc@xllt?&tio‘ﬁgla)‘uﬁ'ngﬂn h¢QB&Re) ration of an al um ni um

oun sel ect

ed anmong al um ni um

phosphate and WO

2008/ 000789 PCT/ EP2007/ 056465 5 al um ni um hydr oxi de,

B-oi

TS 1T C ||cu t© CIIDUIcallcally CUITP lI IN

C‘N‘éﬁﬁtféﬁ onto the adsorbent; al unini l\ﬁ’rﬂ'ﬂ& °¥ Lin/‘g]
hlggfy+gh§ sl 1 ed (rgj«)ﬁﬁgb@ 1). The preferred
concentratfion of alum nium Al in the conmpositions

Ois in the range

9. 4- 5 2 ng/n1, no$

10Qr ef erabl y

0 approxttatety—3-
ich 5 corresp

g&gg/ul \iu the—rat
s to a content i

Iﬁ 3 1=38nygfnt-
al um ni um

1.hydroxide in the

0

1. Dependency of NE

orxgnge 0.7 -1.5% W
WW(in the range

W preferably
0.9-1.1 9% Table 1:

N2234 adsorptlon (

ﬁ@n adsorbed

nr nt atr-n) an—alg
2ﬁl UrcTTiT) or—atrtt

ydroxi de) 10 Cg

tm bUIIbCIII.I d.l.l l

H éntratlon Non- ads$o

B at-onniom
e

d protein [%

3. +++ [/ ]

Mg ON3 [% 0 0 100

~009.9 0.25 78

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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1.2 0.36 59 1.7 0.5 30 2.6 0.75 <1.0 3.51.0 <0.1

6.9 2.0 <0.1 The content of alum ni um hydroxi de 1%
w@orsmspends to approx. 3.5 ng al um nium Al .. .PCPEP2001/056465

so wel|l above the content cusrently used in the

regi stered and marketed vaccines and generally

recomended by the authorities. 15 The present

formul ati ons coul d be prepared according to standard

procedures well known in the art. A general procedure

L L Oalramede Heulsethdr8inas hidhlspetifid BRniimbednadh Ul mdt0humoral and

the final product wll be perforned by m xing the
lu S tion and the adjuvant (a gel of
[
Wegl} NS e{noH t%a?{gg%#gﬁ% r#’(ﬂ'gﬁl&ttge% Qfﬁgfoﬁp %eﬁl&%rbs a%itl-lﬂﬁst%l%g) of the
cordSxaiohi mgidr@f fehe prfetnt iMWRROGH dpdble Ramelnteea apec1ﬁc humoral response
pr.eparation” Cbnsequentl 20 according to

(sp%@m &Qt&OQYr disested nagsinst t NENZA a0t ¢ A bc@@gn%ﬂr jon the

co&@ntgﬁfoﬁl' 39 WumiSikdnh ©b goﬁ‘rﬂp 8h fécqteiphhscb@éﬁngiow i theAilﬂlount of
Ingredrents are st grade or are filtered

hurhbimbregporse @li2idedntyc the rfetnarlatiarl weh 1naluorimuof hyalregde t Esample 1)

is UGB DABeTEaE SR SHEWGPE GharBeuin Grutp s 036 % aluminium
hyREViaP(&aR3p on\éﬁgZQPt?r{eQQ%%@mE&%Td Eﬁm@ﬂroéﬁl‘lﬁﬁA Buillelines) or by a

Guar ant ee of an extraordinary high specific
solutierueldgENi2234 1n Wudtergsbtahnéiunor al and cel | ul ar response
W have denonstrated that the nonthly treatnent (four
weekly s.c. admnistration) of the conposition matter
TaBle 2NPIRHERS GRrs | 0TV @RttHodlks | Seadll eMEN2D B4l UG€asaredpRCiribtet plasma
hunoral response 5 (specific antibody directed
ﬂﬂb@@mméM@MEN@E@&&nmwﬂaﬁmﬁhount dependent on the
concentrationof —the—atunmimom LUITEOUHU Pg} dCl

Koxmuwlgtion show t hat t he anount oﬁnt Bﬂ%P&F nse

H
! II J./U Cll UIII I|| UIII

—eH-etted—by—the—foerrtatton—w
Mt 2%t delufioExanpl e 1) is signP®itdA?ly superior to

that elicited by a suspension ¢ontalning 0-369%

MENM 2314 snspehyion ﬁxAt(@PDg:airO.Es%onﬁléiﬁgiﬁMl he limt
indicated by Ph. Fur, and FDA giliidelines) or by a 10
MENme@uqfeni\(Eﬂl\I%ZMOH)g fur 6 es ed 1 5627i-ns007Tabl e 2:

Plasma titers of antibodi es agai nst MEN2234 neasur ed

i n r@RDIOS pltesother two conditions (Bonferroni Multiple Comparison Test)

In addition an histological assessment was carried out at the injection sites to measure the
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 Al(OH); content (0.36%) or a MEN2234 solution
without AI(OH)s:
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following 4 weekly s.c. adm nistrations Fornul ation

Antibody titer (ng/m) MEN 2234 solution 907 + 259
WORINSARBYY suspension in Al (OH) 3 at 0.36 % 3658PGIARFRI07/056465

MEN 2234 suspension in A (OHf3 at 1.0 % 15627 + 5007 *

P<0.05 vs the other two conditions (Bonferroni

Mul tiple Conparison Test) 15 In addition an

hi st ol ogi cal assessment was carried out at the

injection sites to neasure the recruitnment of

inflanmmatory cells and antigen-presenting cells

necessary for the establishnent of a speC| fic
Table|3: feariquantintiec detspéors ef indlagungteny ¢olls 4n ph Hestien silfpol rabbit

we%k“:f prgg}ggwn Cg%(haecc{n%gnul ation with 1% al um ni um

1) was renarkably superior to 20

F‘o'?ﬁ{ulﬁ?JH ved w ih a suspensi of @ﬁsn{gﬂvﬁﬁﬂﬂnhgfl}% cells

ent (0.36% or a MEN2234 so ut| w t hou

@éﬁ%ﬁiﬁ?wf) 20087 000789 PCI7 EPZD077 056465 7 Table 3:

dtive detection of inflammtory cells in
the T ecti oM Sit ! Weekly treated with the
ME@@%&U%@@PW H’tggf;?ﬂ@b?é %S/A’of T nfl anmatory cells

IVLI\I /_/_o'-r DUI ull ot 'l'l IVEI\I LLO'—!- auaﬂt)cnbl O1T 111 I—\I (U'I)J at

NEN& 266 suspevinn IpAKOH)sHelr&Von |TA Al (OH) 3 at 1.0 % +++

5 || CGuarantee of a lopne-lastinagainducti-on—and
3 LA A A A SLEAA L ATTU

mai nt enance of an imune response In the rabbit we

In fhxantHiewd ,haVehéeth@ﬂWﬁEdﬁbﬂirfolh&einigShmﬁhmuaiisattém (ﬂcweezkly injections)
g nger tinme and even aftelr several weeks specif 1

With BT RIRRQSE IO TRAHE AR rrYBPS Fhetlﬂ“émmeggmnsedﬁ Haingg fig,a longer

timféand eWHtérQ@vérmﬁ PdcAt Ariibd@RE ai théhsMabRAR4he plasma. On the
suspension with a |lower 10 anmount of Alé(]—b 3 (0.3 0/?[

othor haid WhvENDR 3immagnisation] igt dane with hEFN22 ﬂmwamn,swﬂh@lt a lower

a ies i bl e fo er ..
B GRSARERCT 88 SBLCEFAP ! Syt LS aans, e
pre@&HEk I BhTRIdIRAs dAectABINEZ 3AhsH d@mnmt t er of this

i nventi on has been adm ni stere as s.c.
Il Guarantee of safety drug administration

The MEN2234 suspension matter of this invention has been administered , as s.c.
injections at the dose of 2 mg/ml, up to 26 weeks in the rabbit. The scheme of
administration was weekly in the first month and then bi-weekly in the remaining period.
Local tolerance and systemic safety was assessed. Even after 15 treatments no toxic effects
was recorded in terms of: body weight, clinical signs, food consumption, haematology,
clinical chemistry, histopathology of all organs. At the site of injections only the
inflammatory and immunological response as consequence of the pharmacological action
of the drug was observed.

In addition this invention, allowing a reduced amount of free murine antibody, will also
decrease its absorption and peak in the systemic circulation thus reducing the risk of
anaphylactic reaction(s).

IV Simplification of manufacturing and release procedure for the final drug product

Approximatelyl % aluminium hydroxide ensures complete MEN2234 binding ( <1% non
adsorbed antibody). This results in a very robust adsorption and manufacturing process

avoiding the need of in-vivo release tests (immunogenic response in experimental animals)
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15

injections at the dose of 2 ng/m, up to 26 weeks in
the rabbit. The schene of 15 adm nistration was
woe@klog78n the first nonth and then bi-weekly PEI/EP®07/056465
remai ni ng period. Local tol ekance and system c safety
was assessed. Even after 15 treatnents no toxic
effects was recorded in terns of. body weight,
clinical signs, food consunption, haenatol ogy,
clinical chem stry, histopathology of all organs. At
as GNBIP rdRiel fonmesy bRASNIAN YoridlRingi vatéiaeammitoteyanafidiphtheria. The
I mmunol ogi cal response as consequence of the .
complatierrdsapoey searanies fbaptimy apfibedye(Adh2) gropeatingserthe fost immune
$®ln addition this invention, allow ng a reduced anount
ol “free nurine anti body, will also decrease its
De@alls® iptesigntiang op elak MEN213e s ykienium aydroxidatddesrptibsnechanism

reduci ng the risk of . anaphylactic reactiopn(s). LV . .
reveplpgh ot p gy ek stvghion e LR HGUERRY 0_? EP%{%E&&&CG% Eufhieved in a
phd(as?ﬁaté G ol nﬁ)'éutﬁfnu Ot AgeGks, 22 B edry! a%%iﬁ%)_le and robust

um ni um hydroxi de ensures conplete MEN2234 binding (
maxd@ctonng pedssrduedo dretsebadsomblifigipsoposisesl afghd mventicer ylready after

r obust  adsor pt.i on, and .panuf.acturin roces ayoi di n ..
15 1%5e meddalst Mg itho a}nggg ds satly ‘%’Pfﬁlﬁfﬁ o?gcéﬂ‘ibS o "Huminium
hydrE5iB0 |d m experinental animals) WO 2008/ 000789

PCT/ EP2007/ 056465 8 as usually required for many

al um ni um cont ai ni ng vacci nes |i ke tetanus,

 pht heria. The . conpl ete i on rantee an_. . :
Tag%tiﬁg| antpﬂggngﬁbZ)girgggﬁ?gglona¢%ﬂﬁﬁghé% | BRiRe  tme
(altEh @ hydioRid@icbentrAti@stdgat i ons of the MEN2234 -

al um ni um hydr oxi de adsor pti on mechanism 5 reveal ed
that a nearly ideal i i i i i j f

bot hyipihstiRRqRinisec|achi evRYnldusarbdaRdRiR] S buf f ef
solution. This ensurles, as nentioned before, a sipple
and-Tobust— manuf actfuri g _pr ocess due to the selt
assénbl ing propertigs of t i nvention. Already after

15 sec noderate m xilng the antibody is nearly conplete
adsgg d onto al um ni um Groxide (Table 4). 10 [rable
4. endency of MEN2234 adsorption on mxing ting

i id + + 4 10A N + 3
a-u-rium-hydroxi-dg—eeneentrat-er—1%4—Mdrg—tn

m rp:yec] Non-adsorhed prof2ein [9%9 O 100

{
[

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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0:10 0.20 0:30 0.20 1:00 0.125 5:00 0.20 15:00 0.03
240: 00 0.10 As seen in Tablel, wth concentration of
w@adjoaweatsd m nor than 0. 75% no conplete 15 adsPCPEPZINT/056465
coul d be achi eved; concentrations higher than 1% (
e.g. 2% did not show any inprovenent. The very quick
and conpl ete adsorption of MEN2234 onto al um ni um
compound at hi gher concentrations of the adsorbent
than recommended allows to remarkably sinplify the
obtBRBY ERGHIY biyNFixafe thBen&RFRASI hhtHddasvith theU@juvdht Nihik mixing step
seconds the final fornulation is WO 2008/ 000789
canpby/ EPEOOTd 0561468y oy obsingi Headastl nglupagnt nfoki #gPtiheprocessing at
phann?lgge%tlgﬁafla ﬁﬂ& q’?lg)éel 8§slgmtopﬁ% ﬁdrb%@t‘? ics -(I;P{h% c@s@éiﬂgg system leads

can e pertorne usi ng stan

to cﬁﬁiplélﬁl@ﬁiewf SispREENAs e nahofesising gn&&tab;bil@mgmi@lmjpmmk formulation
facilities. The self-assenbling characteristics of th

as wedcrsi s rdsgrbed manosipgal Ry RogifDI &t evagwﬁ%swnbeg@%ea@lcﬁl\?egomplete
ads]pgjti%ﬁrblffl\@ﬁﬁﬁ Ap&m@tﬁ% aclﬁﬁllﬁhhﬂnsd aﬁﬂ‘ w{tﬂi% s@&ﬁﬁi@ 'EBuld also allow the

rmul ation orbe monocl onal
prepmiaiitodf ths fionl smpmsmsmmdmg ibafore b e)rommrpmett@n only by mixing

adsor pti on of N2234 ont o th Iunlnlu
theyfegn i SBRuR SO c OiE AR gcl Gy e 1 iﬁﬁ%fsﬁe of final
appifagtidd t%%ah@t‘f@ 15t @R HotptRgli atel y before s.c. '

Injection only by mxing the required annunts of dru

Theufvst arp@mcahm aspasmpﬁthmras:qntJmnntlcm IStIﬁpreserrtt@ by affppgwhere the

IR CTE RO IR I M
coﬂl?odnﬁpﬁr%ﬁe@iﬁl? diubMnidn{ Wdi‘b)Wﬂ@)l’ e kb se?ﬁriﬂe& en@rdadg Itcpbéimlxed just

t he vaccine (the anti body MEN2234) and the adj uvant
prign pie thel mACHPI 9 ﬂé%ﬁﬁéﬁﬁlﬁdThf‘pp@ff@Feé‘bF?leaﬁ% ﬁhlﬁ.%ng step should be

betjv%gljt[ P %ﬁ%%)écrlsa%r@ ]{f)ﬁr@fnu?e% %@{o% gd aﬂﬂq?]lgt?ﬁg% th %e%?hghtx ed

injec e pati ent
Fopthed patiedat iform, ftios cbtlﬁpﬁmtmn( slrtglldsbe previded dithethe hatibaxbnand the
10 seconds and 10 t h
adjpynt palytiont sep&l@tqdoag'w% g it 21& %ﬁggﬁcgﬁﬁf@ Yandiva' Container

B
mixing phdiomamendtitatain. Shamaznodlonalntngibndy 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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systens |ike vials, anmpoules, pre-filled syringes or
appropriate two-chanber systens for m xing and/ or

WO e@dei784 ut i on. The nonocl onal anti body can nPCT/BP1097/056465
be used in formof a eventually buffered solution but
also in formof e.g. a powder. The possibility to use
the 20 drug substance in solid formallows to apply
for it all techniques intended to inprove the
stability of nonocl onal antibodi es or vacci nes

s1g1(1ﬁ6@fﬁl?e DRE b A re S BY Srddka@tien, GeleascliBithhg doRRr @8&ItS oy on in
significant progress in handllng and an inprovenent in

vitret Eepsiing tlg qleé@mam they potss colv Hhee CoraROS Oy e Hld dsuadpprocedure to

ao R S T DERRL SN, DRgTRICCAOR st o v

meaﬂﬁﬂﬁbﬁﬂnuaﬁmmﬂaﬁ i ke a permanent cooling 25 chain
durlng shlpnent and storage can be avai ded and the
: NETIEly {4 VERIEE i cr eased. As
lit h1‘?1 ¥934 ESﬁ“ﬁs Hi¥hdrY ccentrati £
Th@ﬁ% %ﬁgﬁg 1%ntlgm%NeSQ%:onta I ng g%%r ceutclccgnmlorlS o eE
alunnmpmshstdrmnde depercdsminendedv ampraidsesi g fioentlyothe tdessistency in drug

progidomg %g%%%gp&% :dg&gﬁsf%tédhﬁ\, Ml ot @%2&%&%3%&%% %t aluminium

hycﬂr@;%ﬂ% in 3@ fd—xli‘fﬁﬂﬁfdﬂﬁ & 1'ntthé fangt 8780 Qf% 1@ tay ddsé@tion of MEN 2234 is
determ ne the bi ol Og| cal Im’mnogenlc aCt|V|ty of

corfipldsd<ded)ragantbeds for all batehss nianulaaiused- s prior of the
drug product rel ease. The reproduci ble adsorption of
MEN 2234 onto the alum nium adj uvant sinplifies the
TabR! Savariinee doNeEND220 0SB0 88 InH-ad o0 1A ¢pon diiminium
significantly. Due to the reliability of adsorption,
hy¢rexida deringesieiwgetetngd recourse only on in vitro
testing to determ ne the potency of the conposition

Theusuat—procedure to eter € als M Vivo
Ginsengatan activity in 3 "Héed ﬁ’“flﬁ “tonposi ti on
qgf t he l@((ﬁse venti an, redundant. 5 Vi I nprovenent
FIEYHEY HZ‘,@ *ldrug t manuf act ur {RYnthe
reproducibili f\/ in MEN 2234 adsorpti-on—usi hi hel’

e VEN—ZZO4—ato o Pt Hg—H-gh
(toncentrations of e. g. a0®n1n|un1hydrOX|jHXthan
recommended inproves significantly the copsistency in
(raug  product nanufacturﬂ&g. As denonstrat®e in Table
5 if the concentration of alumnium hydroxide in the
degmulations is in the riapge 0.7 to 2 % wythe
adsorption of MEN 2234 ijls 10 conplete (<|1 %free
(€§t|body) for all batcheggmanufactured. Taple 5:
ariability of MEN 2234 |adsorption (non-adsorbed
&ggiboay) on alum ni um [hydgoxide during manyfacturing

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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Concentrati on Non-adsorbed antibody [% al um ni um

hydroxide [ Run | Run Il 0 100 100 0.25 78 36
wWO288/080@841 0.5 30 6 0.75 < 1.0 < 1.0 1.0 <rPOI/EP2007/056465

0.1 2.0<0.1 <0.1 15 The Wonpl ete and reproduci bl e

adsorption prevents furthernore feared conplications

during processing such as the formati on of anti body

aggl onerates. Antibodies in solution are susceptible

to form aggregates. Aggregation of antibodies in

vaceRle UHbRBy& adu e ichfipedandyrapi@Xeesiive prtedrthi ghesméndn can be
t he |IﬂUId hase for exanple during agitation. These

awg@irtg@

yéert @:mmmmzf@sfo@;e@t alstbe PEcSCHARY NEARS to a
b éaiaku% L&’nﬁ

Suﬂ;iﬁv,\i\agl@r[ corﬁptﬁltldimfce&ambm leis mydaﬂmme@tMISQéMIhymmmy °C)in
t hi s phenonenon can be avoi ded &@tally for th

coremﬁs@% it thenuitssMENA23¢velysicas B sTARis vt gAY Qfective mean (the

mC{egPJ AVEIBNmiRfung ﬁg@ro}?irdg @Hﬁéenﬁ%ﬁ&{ hf) Y 2 - S01of of ﬁﬂeeﬁf&ﬂﬁmended
tenperature range rprisingly, conposition of

dosex aunguires n’learly cbmpteaef bimding mdaincbleht(gy elyolsyabdBy Onahiabl8 P relevant

buff ered 4 so
staiftipsdhug FpirgoRaied o YIFPPaR i v uEsnd BRETAi Aesdingo example
1. the alun1n|un1hydrOX|de concentration up to 2 or 3
fold of the recoormended dose) ensures nearly conplete

blndlng and accordingly also stablllty In Table 6

e i A e s

Table 6: Stability data for MEN2234 in solutlon and

adsor bed onto al ym ni um hydr oxi dé¢ odugt [ after
time of storage |(months) StoragefE ?tf@h the?'GRE of Storage
(months)
Storage  condition
Test product °C] 0 1 2
MEN2234 solution, 25 100.0 90.2 88.6
batch K2CL73-P3 37 100.0 88.9 89.1
MEN2234 adsorbed onto |25 100.0 102.1 98.7
1 % aluminium
) 37 100.0 98.7 100.4

hydroxide, batch 287-
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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Test product 1C] 0 1 2 MEN2234 solution, 25 100.0

90.2 88.6 batch K2CL73-P5 37 100.0 88.9 89.1 MEN2234
w@d®eneed ont o 25 100.0 102.1 98.7 1 % al um nPCIEB207/056465

100.0 98.7 100.4 hydroxide,12batch 287 2p42

Consequently, the invention ensures the required

anti body stability and activity at rel evant body

tenperatures (36 - 37 C) after admnistration in

humans. 15 Exanples Non limting exanples of the
Exd%@m siRPerdidh fohmjéclohow ng: WO 2008/ 000789

[TEP2007/ 056465 12 Exanple 1: suspension for

Ingradiienét i on | ngredi eAMig/ M MEN2234 2.00 Al (OH)3 *

5 KC1 0.20 4 0.20 Nad 8.00 Na2HPO4 x 7
ME&%@% 16 Water fo?"_df(ﬁj ections ad 1.00 m 10 * used
Al(DeT); ranuf act uri ng @.aoM ni um hydr oxi de, hydrated, for

adsorption The conposition was prepared according to
KCt andar d pr ocedur e 0.2k previ ously described, sinply
bl Ng MEN2234 wi t suspensi on of al um ni um
KH:%)/g?oxi de, hydrat e(?z(?n a solution buffered with the
Na€El evant salts. Exax e 2: suspension for injection

Nazl}?P(54ngr7eﬁ2|(§nt ny/ mz,léVENZZBA' 2.00
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
KClI 0.20
KH,PO4 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
Prepared as for example 1

Example 3: suspension for injection

Ingredient mg/ml
MEN2234 2.00
AlPOy4 10.00
KH,PO4 0.20
NaCl 9.00
Na,HPO, x 7 H,O 1.20

Water for injections  ad 1.00 ml
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35

40

Al(OH)3 * 7.50 KO 0.20 KH2PO4 0.20 20 NaCl 8.00
Na2HPO4 x 7 H20 2.16 Water for injections ad 1.00 ni
WO 2008000780r nmanuf act uri ng al um ni um hydr oxi de, PCT/EP2007/056465
hydrated, for adsorption Priepared as for exanple 1 25
Exanpl e 3: suspension for injection Ingredient ng/m
MEN2234 2.00 AIPO4 10.00 KH2PO4 0.20 30 Nad 9.00
Na2HPO4 x 7 H2O 1.20 Water for injections ad 1.00 m
WO 2008/ 000789 PCT/ EP2007/ 056465 13 Prepared as for
Pref#afRb forbxExpRMl € 4: Am no-acid sequence determ nation
of MEN2234 (abagovomab). SEQ ID NO 1 5 Heavy chain
Exainpla dh A QAN OOSTSECOMTRPaRSIIR oSOKANESHRTbASIRIMNIKOR
SE GA XYPGDGNTRY 60 TKFKGKATX TADKSSSTAY
ED SAVYYCARGE GNYAWFAYWG QGTXVTVSAA 120
He K TERSYYRXGUARGSAAQTNS MVTXGCXVKG YFPEPVTVTW NSGSXSSGVH

QVQ'F{EQ GREUKX YIXSESVHNVRYEBETNRSE PFTGCOMNVAMPASSTPGNTRY ?go
%é@@ﬁ&%ﬁ%ﬁ&%ﬁ% R Rt ey 100
PKP?K@ x T X RXNHQOWK, N%EH&%/NS@WA‘PXEKQT@@&EP@BKFRSVS 300
EXENM KBRS PIBD TX X EMRKTPFFRVEDRXT DKVS 360
w% YEWW%WW@% ASNTFT 400

SEQ.IDNO.2

Light chain sequence

DIQMTQSPAS LSASVGETVT XTCRASENXY SYXAWHQQKQ GKSPQXXVYN AKTXAGGVSS 60
RFSGSGSGTH FSXKXKSXQP EDFGXYYCQH HYGXFPTFGG GTKXEXKRAD AAPTVSXEFPP 120
SSEQXTSGGA SVVCEFXNNFY PKDXNVKWKX DGSERQNGVX NSWIDQDSKD STYSMSSTXT 180
XTKDEYERHN SYTCEATHKT STSPXVKSEN RNEC

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 fip site).



15 SEQ 1D NO 2 Light chain sequence DI QUIQSPAS
LSASVGETVT XTCRASENXY SYXAWHQKQ GKSPOXXVYN AKTXAGGVSS
WG 008RHBBEGSGTH FSXKXKSXQP EDFGXYYCQH HYGXFPTFEA/EP2007/056465
GTKXEXKRAD AAPTVSXFPP 120 2@ SSEQXTSGGA SVVCFXNNFY
PKDXNVKWKX DGSERONGVX NSWIDQDSKD STYSMSSTXT 180
XTKDEYERHN SYTCEATHKT STSPXVKSFN RNEC A first part of
t he am no-aci d sequence determ nation in abagovonmab
was acconplished 25 using the automatic sequencing
Sint® G ShUe cGBaRHitngirhsosEBIE0 dagizatiatbeoecnriagaitccand leucine,
~in a protein sequencer where abagovomab was
in fggwyal s indepisigRésrepesseed wihi&nci ng menbrane  (first
15 amino acids of the light chain). As automated Ednan
sequenci ng was not able to produce any sequence data
of the heavy chain, suggesting a nodification of the
N-term nal group of the heavy chain to 30
pyroglutam c acid, for a nore extended sequencing, the
wel I known LC/ M5/ M5 sequenci ng techni ques were used
utilising mass spectronetry ( e. g.. Proc. Natl Acad
Sci USA, 1986 Sep Sep, 83(17), 6233-6237). Briefly,
di fferent anti body sanples were fragnented with
different proteolytic enzynmes before LC M5/ MS
anal ysis and yi el ded several series of overl apping
sequence fragments. 35 By finding the overl apping
schenme of these fragnents, it was possible to
determ ne the total sequence of the light chain of the
anti body (conplete am no 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
experinmental results, the sequences reported were
al so verified by sequence simlarity analysis with the
BLAST software package agai nst a 40 non redundant
protei n database optim zed for protein analysis (MSDB
downl oad of March 2007 from the European
Bi oi nformatics Institute ftp site). WO 2008/ 000789
PCT/ EP2007/ 056465 14 Since in mass spectronetry it is
i npossi bl e to distinguish between isol euci ne and
| eucine, in figure 1 this indecision is represented
with "X'. WD 2008/ 000789 PCT/ EP2007/ 056465 15
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CLAI M5 1) Pharnaceutical conposition for parentera
adm ni stration as vacci ne conprising a nonocl ona
wa@niosloatyd and as adj uvant an al um ni um deri vat POPEP2V07/056465
concentration conprised betMeen 2.4 and 5.2 ng/m
al um ni um i one wherein such nonocl onal antibody is the
5 nonocl onal anti idiotypic anti-CA-125 MEN 2234
conprising SEQ IDNO 1 and SEQID NO 2. 2)
Phar maceuti cal conposition according to Claim1l
Clmhgqgin the alum nium derivative is in concentration
rised betmeen 3.1 - 3.8 ng/m of alum niumione.

1) 3) igel; qoaIPosibinp e p@rewe@é eeminiviglion acvapgtee gomprising a
mono cional ﬁlgoecf antdréﬁ g_l,uléni!lt ilnq rﬁ%%‘rm St:oﬁ%%%‘r@lpon omprised
2 And ?umruun1p f

bet%a{ H&IC@MI ISQahlg(ZrﬁlT'aImmhiuﬁn i@ecwheticingsioh mbmdiror&l antibody is the
wherein the alum nium_ conpound is al.um

mopgelpup pié [digypiraretdde MaN ZZofBRRPiTiBs gg@?@ NGrd g SEQID

ofhains 1 - 4 wherein the MEN2234 is present in an
anount fromO.1- 4 ng/m 15 6) Pharnmaceuti cal
2)conﬁmﬁhmbmmmdccnnmbﬂgomoa@baﬁmg % WHanei h wheaclENR2 3uminium
present in an anDunt%Bron1O

derpiafias dorestie BB SERTERA R Reees di 1 Soae BF al Hpglnium ione.

3) %%ﬁﬁéd%uﬁ@%%o‘sﬁoﬁrﬁﬁgﬂﬁng B @ainRMPURY F roR8rdin %tht Oaluminium
1 ng/mm 8) Pharmaceutical conposition according to

Comp@lmdfﬂs ghopen aihengilnmVEN2ABMroxédeaislod aihiup phesphalct he
al u?%’[?}ng“r:n%lgﬁcfl %%glg)f)ﬁfl g%ﬁg&gfdl ded‘toI cla(ilmb léf fﬁﬁ&gmaQﬁje aluminium

|so arnaceutlc

cofifsRASs bluMiiniamaneixige.t o clains 1-8, in the formof a
|1 quid suspension, suitable for Farentera

5) Bliwinacanticaltopmposition apraing e Gt corpeysint the FIEN2234 is present
ng&%ﬁ&ﬂﬁﬂ% t@lchgkﬁﬁ , Suitable for subcutaneous or
n

ramuscol ar a Istration 25 11) Pharmaceuti cal
6) Blmmmsemc@lrboaq:mmdn rgcdrding ltaichimd 5 Itheraid ereeMik NVEBR 28dresent in
and t he alun1n|un1?onpound suspensi on are kept
an 3@puHATeY V@2 P&¥#H P t 0 be mixed just before the

7) BRI AL kAL éo%bo@ﬂlohrb%c&@ﬁﬂ §0t claiheh, \Bﬁ&@ﬁsﬁEﬁ\@%i h@plresent in an

preparation of a conp05|t|on according to clalnms
amwdngrfeinm 1 e 2. lnnginmlg of MEN 2234 and the alunlnlum

8) gg%pgggﬁlﬁfﬁ&géc{sﬁ{qnng%c&g%g%ﬁ elr%stlo7 wherem IWEM’Z?E is adsorbed
onto the aluminium compound and suspended in a buffered and isotonic saline solution.

9) Pharmaceutical composition according to claims 1-8, in the form of a liquid suspension,
suitable for parenteral administration.

10) Pharmaceutical composition according to claims 9, suitable for subcutaneous or
intramuscolar administration

11) Pharmaceutical composition according to claims 1-10, wherein MEN2234 and the
aluminium compound suspension are kept separated and ready to be mixed just before the
administration to the patient.

12) Process for the preparation of a composition according to claims 11 wherein the
mixing of MEN 2234 and the aluminium compound is performed from 10 sec to 10
minutes before administration to patient

13) Pharmaceutical compositions as obtained from the process according to Claim 12

14) Pharmaceutical composition according to Claims 1 — 10, selected among the following:
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13) Pharmaceutical conpositions as obtained fromthe
process according to Claim12 14) Pharnaceutica
W@ oo o8i789 on according to Clains 1 - 10, sel ecPE€UERIOONQS6465

the foll owi ng: WO 2008/ 00078®% PCT/ EP2007/ 056465 16 a)

MEN2234 2.00 nmg/m, AL(OH)3 10.00 ng/m, KCl 0.20

ng/m, KH2PO4 0.20 ng/m, Nad 8.00 ng/m, Na2HPO4 .7

H20 2. 16 ng/m, Water for injections up to 1.00 mb)

VEN2234 2.00 ng/m, AI(OH)3 7.50 ng/mM, KA 0.20

"?/ MEN 2852 PCHo Qarﬁz&l Al 10.0¥akale/ 8, agCImgy 7 mgxlalz HRRPO, 0.20
H20 2. 16 Water for injections u o] 00 m

oeivEhDES] Smernl ARG FhO) B66 o, Moo igesns up 1o

\r}gg‘l NaCl 9.00 ng/m, Na2HPO4 x 7 H201 20 mg/ M,

P ¢ or injections ad 1.00 m 15) Pharnmaceuti cal
CHTRIEN2230.8@ ¢0f/6hil NgAKOHG ABOENd/mlAKID 1020usRdnBsSKH,PO4 0.20
antitunoral 10 vaccine for_the treatnent_or

preiehtNaSh &0 mgmBliMkHER) Pl had 8 iby/Bd W@é%ptggﬂm%wns up to
a?QQBQing to claim15 as antitunoral vaccine for the
treatment of ovarian tunmours. 17) Use of an al um ni um
condamidisel ez0@dndimt WweEO al LA mg/mnd, HYdsR$Xxi 0120 amgiml, NaCl 9.00

ARG POa N O A B R aBr a6 T 1,

15¢ bﬁﬁ%%@&ticﬁ?@o ?o&ﬁéﬁ £0NRERBt {iatlaffs at1AkYMBeN{46A as antitumoral
compound is in the range 2.4-5.2 ng/m of alum nium

vadcom. for the treatment or the prevention of tumours.

16) Pharmaceutical composition according to claim 15 as antitumoral vaccine for the
treatment of ovarian tumours.

17) Use of an aluminium compound selected between aluminium hydroxide and
aluminium phosphate for the preparation of a pharmaceutical composition according to
claim 1, characterised in that concentration of aluminium compound is in the range 2.4-5.2

mg/ml of aluminium ion.



