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WO 2006/ 087205 PCT/ EP2006/ 001442 LI VE ATTENUATED

ROTAVI RUS VACCI NE FOR ORAL ADM NI STRATI ON TECHNI CAL
FIELD 5 The present invention relates to novel liquid
rq{,@géog}dﬁzésornul ations that are useful as P2006/001442
phar maceuti cal conpositions and vacci nes, to net TIQEJ

for preparing themand to their use in preventing

rotaviru at ed
i sonbes HYEA %%%W&w NEFOR 0
dlarrhoea is alea e and death in

nany areas of the world. In devel oping countries, the
act of diarrhoeal disease |Is very inportant. For
MCAWFIELDY and Latin Anerica, it has been esti mated
that there are between 3-4 billion 15 cases of

TheipAssERaMRNAGT RItEAD navill liid lobeRes foRAEatioRb tat afe-ubful as

mllign result.in death A et : .
phGfich Rl <Z8tfosiso A Vockinesy B ialidof raarcdiasm S e e
in prevarding saaviras, io particflattimanmodaviiuspesackted disasses of

severe diarrhoea in infants and young chil dren

E%Est es M K. Rot aviruses and Their Replication in 20
GROUNBhLi rd Edition, edited by Fields et
Raven Publ i shers, Phil adel phia, 1996). It is
Ao&’@t hréeﬁrmé didrftices (staaluadmgscmb@ ediseabe an® d¢ein B ridry arex’s of the

wofl> T BREIB8 Bl e FRRHER derrBhBReE e e BB an, For
Asy Aftina andhbatisf America, ibnas tiehe eglimagtedinet/thbrerare bejveerh®-4 billion
caggsso?ﬁ%ﬁ'hgé%{‘%cﬁl))eéfr &ﬁw&éséaﬁgeggbadg% AARNiBh res n\td@w‘ n

t enperate roun n tropi ca ar eas.
(WelsD el rgh 8bN-drngl: t’yﬁ?‘i‘:aﬁ‘my%i@n"r(bwgﬁ tted from person

to person by t he faecal-oral route with an incubation
RBEILER ke prETURECRRRE Ap RS o B8 ost kB e severe
diamboermindants ang gormgahildreraiEptest Mt Raavusémare TheirReplidation in
FdlsS ARGy, i Echaadnel By FRfis SPUC Faved bARAGS IHIERINE,

encoun oUn ren t adu

1986)0 ttde eRtignated tha r@t@wrtts digeasg)ls s@SpenSible daroyer 609, qoﬂfd@%thﬁ on
anfEally Rbtagﬂbﬁ-lhddc@fi fRbdsOnSst éérﬁmﬂi'}l_l dffédts gﬁmmatza%mgh@ and 24

al . - er.., . -
m%ggff 29%dnd dhe a&aégf%xﬁls"?ﬁf@r?q disgase aﬁaeéﬁ)ewurﬁﬁwq@e cooler
manhésiiv ethferaienclirhaies, add géarnaind\retropitze arems d Rbiamiewses are typically

traﬂ&#ig{affr ﬂg)lel's%g i g&g Ingay%{lé i‘é‘é%—o‘?&l I W@WﬁﬁL\JI %bulgaﬁign period of

ruc rotav
from gbostihtpabgut 3 ﬁmr Uplikstiafeetion firethe Bdno@b ﬂcez‘t-ni\anth@aﬁga:iuns

neéﬁb@esgé?ﬁ %E,Tﬁeralﬁﬁy%ibﬂﬁﬁc S havb oflly rnﬂﬁ:l%Yde%é@ !h%oﬁt%?f&scﬁéjsevere

of 11 ségnment’s Of doubl e-strande whi ch encode a
dispasegormaRy eficepntpred i "WqUBQ CWEﬁ"em‘?? adf%a'@fpf?tﬁ@%aw F%?P't of
previont estadrug aFedion k6 thodtad\iPthfdciomy &1t enild)or ag\inpiépnatic (Offit, P.A.

ot 310834]? i ?%@gyéﬁséggal 001442 VP7 (G protein) are

Struc ranged on the exterior of the
doubl e-shel | ed

Rotaviruses are spherical, and their name is derived from their distinctive outer and Inner
or double-shelled capsid structure. Typically, the double-shelled capsid structure of a

rotavirus surrounds an inner protein shell or core that contains the genome. The genome
of a rotavirus is composed of 11 segments of double-stranded RNA which encode at least
11 distinct viral proteins. Two of these viral proteins designated as VP4 (P protein) and
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capsid structure. The Inner capsid of the rotavirus
presents one protein, which is the rotavirus protein

desi gnated VP6. The rel ative Inportance of these three
pQ&BB&%m@P rotavirus proteins in eliciting thFchﬁEH&ﬁmnuz
response fht follows rotavirus infection is not yet

clear. Neverthel ess, the VP6 protein determ nes the

o §“p{??1t§“g%r{a gl?-%u?r%ﬁ&r&%}n%%‘?r@n%et%‘ﬁ thé@éerﬂ:?ﬂf t){é’ Eo&’élé’%ﬁéﬂ@é

e specC
capaid stamtire. 1Therlonesehpaid ofthe mia)@ry@wsmorﬂpmt?tnawmis fbe

mtﬁﬁﬁﬁtp\‘cﬁaﬁ dQﬁQf%tJ&e\ﬁfB Tr%ergfaﬁ\fé iﬁﬁor@éﬁc@ Reese irde pafticular

Bresse J. S.
rOtSWBEIFSﬁ?'"S P@“%iﬁsﬁ-ge {mfag%e reg@pnge that @m%&w igfegtion is not yet
cle3f RévsRRSedtRine WFBeioteiiiitdring@s themnguptand siibgraup antigen, and

(EER i o TR 5 i e SO

transl ati onal product of genom c segnent 7, 8 or 9,

Tocb%e BObAG 12 fotémsméw esTAwdsHtr&aWuewe?owésmababe@

rmati on o

idqng{iacq,@.i‘n[]g@ ﬁf(éé@rsf.peoj @ggg}b:ﬁg{n Ielrsh rgﬁ% th 388%( 9, 8& QA(H) ng

Arfohg-tBdsiC TG safobfe® and 6 iPrsefdtyrep haexbeauatiddnyifed Gntidg thd/tiuman
\Nh.l ch is the translational product of genom c segnent

rota UPhi s protein also stinulates neutralising antibody
followi ng rotavirus infection. Since VP4 and VP7

- Vprr ﬁ&@fnriéa a8 506 DIW %Ig%p'ﬂrotg ih %@Gmn%hg%b%ted) which is

eura|3|%% I'es are |rected t.hey
theysansiafiaepl predyet obwwhzeemma?r@s ?Wd@a\?&%ﬁm s
prd&teh&ummuﬁas Yareetichst thelinbRr Abuli@ligingrartibbdycfollongiag resvirus infection.

VR B ey eteeaA e Dbl DY i
trainslationiat prodk$offgenbyicseguienid. denierooinsaiso stiouigiesnasirelising
an d%d?\g{:/lfo%g rPtfa?iﬁfs u‘ﬂ’g&oheg E‘e 'lllB4 %Mﬁﬁgﬂ%n@f&rg 'Ehet\h‘ﬁ! proteins

VI I us. tenuated strains

agpingkwhiel wtrghwrﬁtawﬁ?ﬁsarﬂémf%ct Ume&e beligygd torbermsime
cah 818884 fof b Ridpheh farolalifuss bRt BroTaiRg Fﬂ?dtdmbn against rotavirus
reassortants. The devel opnent of novel rotavirus
ineg$-nul ati ons nmust conply with a number of 30
requi renents, includi ng wor | dwi de di stribution
Hraﬁ% avidle iﬁl%?ho‘?ltaglﬁhé g&é’ﬂ%ﬁ? 4 s k 8%@@0 %lﬁ:ﬂ%?ot?tﬁ mmumty
t he stablllty of afornulatlon especi ally of a

E&Q%&Eﬂ%&éﬁ&%eﬁ%ﬁ’ﬁ%nﬂﬁg ﬁfﬁﬂ?&hslhfebﬁﬂhs \é’gbrll inithe 9$T0R aftkr the

better at | ower eratyre ared to room or
dispoupri o1 e Vi dnitlsattengbied slcainn Gor AYMBISEANG TAgTARs e Siried,
wiilet Red récnt SRS hiade ReVsldam huaknianindl esassdridntons t hat
can be stored frozen (-20Cto -70C) or alternatively
to devel op | yophilised vaccines that can 2 be kept
THeafevelopmenitohgme! piavirosifoshulatione must conepinith anumgenait or

re%ﬁ% ! Hﬁlﬁd}né aondvgé @stribut‘iéi?n"iﬂ%\/ el dnEl ska‘%mﬁ; HHHRME bicaE fFange

ul sati1 on proc l1Tm
of egyjeppmeptal tq>rgge M@P&t @wawcwﬁr mﬁtﬁw'% PB«%Y?EPP'B?P“

es@@é‘:&ﬂy df i iphAaiadBitRal drivabding ¢ SHEE, WilNR gehéraEbebatier at lower
sticated handling for istration as they nmay

tetr'nggra Lres gogpar %q:cg& OIQFHg}?,ﬁE éemperaﬁures

Consequently one stabilisation method has been to develop vaccine formulations that can

be stored frozen {-20°C to -70°C) or alternatively to develop lyophilised vaccines that can
2
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5 rel atively expensive devices such as

mul ti chanber/vi al vaccines, with the active | ngredient
in one chanber and the reconstitution liquid in

anot her chanber Lyophlllsed vaCC|nes are also

2 b8 Xept 2?{ th h' ec'rf H@%' r%ﬁ% RbAEABSTaGRIE C to 8C).

I sonme countri es

t trioweeargit bpl mgwmpt tﬂatmmhmmoraw &es afimidiog ?@W%a“d is
hassdcritddBuithld ﬁ?ﬂﬁb@]&l&h oabtl Eurghaihcre, zmdmmhe eéccineg have a more

|.abi | '
T 55 ne® i B A =Rth Aol A b Banditi hutics
c aeigtivetyiesperisive daﬂmsmu@te@m&ﬂcbmww& WoHNRFa ) e gﬁ?\'g Ingredient
t B Snd @Hﬁﬁe@!ﬂdﬁﬁ@mo&@ﬁ@ﬁoﬁ hiqwd @l dnohgechatnber Wﬁﬁ@e Nagines are

| sttt R et ot i Al R Thee oy o poggne
adbresotefobemriex in thecievhlapingasris Wher e edmigsirationsigyics hegto be

Wn%@? @ﬁéﬂdgble Shdtiere the Swllabliity SRedudioh@ind sfhge RfraSiructure
2730; sesn kari et at 1984, The Lancet, page 700 ;

R'W‘ﬂ'—%éf'?? g el gst af f, 1998, BioDrugs Feb:
9{2) 155-178). Therefore it |s desirable that rotavlrus

C OPRsthviLe B @hfentibrliyBdniiifsted Braﬂy 1rriah &arkd) i rodite brings
stabl e durlng?storae nd a&kﬁe nistration into

t HEvers(FhatRng E’d’t‘ﬁ'f‘ rnes are
primarily intended to be adninjstered to babies S

b dichayress sapidiy eaclval I apdli NNt e eXBrBLE, i &SR er o
V QloididRyastfisifite &5 ekamphs (C1 Waits ZhdW.F.oTiareVvises, uhaen. Vird. 6602725-

d I g
Tﬁﬁ%ﬁgpgéﬁn e%n l\%&;r q.éﬁ&t%%g&#b% FOl cb i and RO W akiaf Moos,

rotayir

C TR Robh 2158 7 TR ere s roipole it rou Snperliogs re
Stredaiufalieai it g wip hatthayt srostabld during siquagd amz aftel adraivietratiensinigtae

k dﬁ&&_exanple, EP 0 065 905 discloses in genera
stabilising conpositions suitable for a series of
viruses such as those causing neasles or influenza,
arRbtavirupescings dra prirhariiyditensled ke asiministerse ofgbiah g8 pRfly(as at the
buf ek 4 e E%I%Baﬁwdo@@bdﬁm@ REchSdidwalothen b el of evéthan 1.5

attenuate V|r ther | e N, QI
A JeAoER s et 1o DR oo Tl RidbconBite

b ubfagirs cvswmms erg farpuleigd inamal desecdiitsi t i ons. 35
Q her stabilizing formul ations are disclosed in WO

98/.13085 and P

SEARoRTR 35 Al o el el o B, B oo
 ediuiases ineDHEStEbBHAELTOTOEIRDS PUBEIR I 2 SPIFS o HBSRR N B hose
phasiBng Badies dttihudhaa, andinfphaiciiadt dapibebs mm:mlagl phabhatebufier —

ig‘?% B%&Iﬂgrl t%mgh&%@eéﬁﬁ%@ﬁh@s are however not

€ requirenents set out above for

successful devel opnent,_of a .
S pBRAe GRS e BT Lol Pl SaTusaBt bty
PCRidSR2006ufRe:lus4 in roleripstvatsine apmphsitenfeduced vol une of
t he' vacci ne dose that is best suited fora hunman .

I rtf)ﬁet stadtl&ln@@érhbﬁh&nﬁ e distRspd BIRD BBM BOESNG In Clark of duiFddiatr
focASER! 309 o‘cf‘hf(*té}rshﬁ? EO)aE;IEﬁrf r@ﬁﬂ’[?&u@&é ey Ha&% @ndrid¥ other

volnurre set mg such %H?éﬂooac?asag&%ﬂhgageﬂ 3 heutralise stomach

acidity, Thase formulaticns are howaver not compatiple with the requirements set out
above for tha successful development of a rotavirus formulation, specificafly they are not
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capacity, leads to problens arising fromlnappropriate

concentration of the fornmulation 5 constituents, in

parti cul ar phosphate buffer. There is a need therefore

t OwdeNGlRPod! t ernative rotavirus fornul ations, ptfEp2006/001442

parti cu(ar alternative liquid formul ations that can

vvithstand gastric acidity, and are refrigerator-stable

ite the absence .of phosphate. In addition
n@gla!a with Ao Gef Vel g oF e VR e Iope Ak e Des et "QF‘EFB

infant: trepestiaularthé presuintatvedtor nesdowraidhatradaplingehis ptionast fermulation
mﬁ:rﬁailmlv v me%@ﬁiﬁg len&aasThg FEbrAbort \pﬁu)ﬁﬁﬁlﬁmmé SH&EH aRBcid

rovi ternative
%ﬁ%@ﬁ%ﬁ tgipechierss arging fmbﬁwr%"amﬁwgﬂ%aﬁﬁ%ﬁt’aﬁ”ﬁm
camsiityens, i paticutarphosphatefbuffaosphat e, 15 but al so al | ow

rotavirus to be fornmulated In a | ow dose vol une that

are suitable for oral admnlstraxlop |

Therg It need tiecpipiedy deyplesaliemetiyeratavis F@‘ﬁ?‘l?“i iny particular
alfstraticliqlicoformolilitione that tarawithstznd gastesadidity, draliare refrigerator-stable

d&gﬁéfﬂé%%rﬁé of Eﬁ& ?e QIH“a d[tﬁmtﬁ&'la% &a&%\&tysueﬁ alldtios's
al

at e-cont orrru at| ons FI qu
omgw $rBf pisp suetes "vapm%e%aw%%% ﬁ% "RF aésfeav as

pdssipler e 3 - Refractive index of adipate-containing

formul ati ons. Figure 3A shows that at the adi pat e

buffer step the target value is sucrose 58.5%
Therefene the present inveptiondiot grly prowdescallemative stagle; ‘mePﬂ%ge“'c
campositiores thét ayel devdiBoigthosghatetaicosttintonly rhiningll amountsibfathosphate,
bLﬁtaEB N r&t&\fir@ﬂo b@Bg‘;ﬁi@a‘ @Ségéﬁ ’gﬁi/%?@ﬁ% Wk ﬁﬂa sh%%?'roF &ral

ractive | ndex lgure 4 - ase
a‘&ﬁ'f"ﬁ'i’%ﬁ’r' tabyByn BEtSyn overvi ew STATEMENT OF THE
I NVENTI ON 35 Accordingly, in a first aspect of the
present invention, there is provided a |iquid

j ' nic conmposition which is suitable
DF%&@&%&%@ZU on to a human infant, 4 WD
2006/ 087205 PCT/ EP2006/ 001442 conprising a rotavirus
Figereiigedtandard agid basmtifralion surirpdor fauecapreyigios sai d

composi tion has a pH of between about pH 5.0 and

about pH 8..0 and n\Brl ses | ess than t%ggM hosphat e.
&"t?ﬁ@“%@%}éﬁﬁ HeysAdlingfe-caNAnRa EMHigiase | ai ned

conposi ti on does not exceed I MM 5 In a specific
o3RSl B R A or

than 2.5 mM such as a vol une of 2 or less, that Is
Fle!PL I fractive index of adipate-containing formulations. Figure 3A shows that at
the adipate buffer step the target value is sucrose 58.5% w/w which gives a refractive
index of 1.4578 in the mixture. Figure 3B shows that at the finai formulation step the target
is sucrose 55% w/w which leads to a refractive index of 1.4480.

Figure 4 — Phase Hl clinical study design overview

STATEMENT OF THE INVENTION

Accordingly, in a first aspect of the present invention, there is provided a liquid rotavirus
immunogenic composition which is suitable for oral administration to a human infant,

4
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for oral admnistration to babies or infants. In
particul ar the dose volune will be such that the
technical feasibility of the fornmulation is possible

angobR&hs 7|0 no detrinmental effect on to the T/EP2006/001442
I mmunogeni c potential of the fornulation. The CF med

conpositions offer the advantage over prior art

c%‘q%ﬁlgg g&gta\g%gta%lgérp 4 sfugéﬂyﬁh 3 da%i’ylétﬁ&lhet'é\eyatﬁ asmposition has a

t
o bElsiteoanabouEPH BNt ASPRLAH .8 2N APPRTSes o g <X Pihngpenate

SW‘aBﬁ thé %ﬁﬂéhﬁéﬁowal ﬂho@piﬁ\ﬂaﬁm 116 Iclameds carhipasition [eaes nelueyceed 1
such as smaller than 2.0 ml or even conpatible with a
m¥bse vol une of 1.5 ni or smaller. 15 In a specific

enbodi ment, the liquid i munogenic conposition

Irgégaéc ﬁn%pg?q] d:tfgige |n0¥rﬁ | 98y itaBRSveRB né'@lbé& lMiI mmaw bey 15f mi or

m nu es as assesse

siRably by vome smalliyan Ad4peien 854 JBRAPIELA TP IR Brids sueble
i blet Bcinlafr B! 13babiRS OF infdhes i parfRuke Hecddsh voluG \m& bé puch that

ant aci cap aci t

tftequ:r@gal fpagipility leg\e fé@qlﬁhﬁﬁf)s ossngt? qa%ﬁtﬂ}%e ggul:il?ﬁ lger;tglneffect on
tHeS irRingenic 1;20tandl 20 thi rfotmadatiosu e | @aimgHycorpppsitions ofter the

gyﬂn qggguﬂéro r't %ho%?:ﬁatg%ﬁtamﬁg Phufaticid thQﬂhUy emoaipsiabd gastric

capacity éven Ih a s r.dose

avidity nemain mnqmgedcmd plable siertlops selife: F@“'ﬁ ejfjo Rppatible with
férﬁ@ﬁﬂ%ﬁd QQ8se VOuMB Ynhkder @sﬁﬁ"ﬁ@ﬁlal §Uehres srsaller thand®@ mi or even
net no or tﬁ pre aratloEo aldllqwdrotawrus
cgmpatrwﬁmgg@ﬁq)qg\@&q%og M ém?g?r& ng adni xing a
rotavirus antigen, a sugar and a carboxylate with a .

har naceut | ] " - i18Rhe | "

RE3FREHM e, P et ks ok
ta8 tah @etacidrcapdeiiy)af betweewﬁtamdgadalpggg@p Fb%es88Ry L%gy ossett-
G pL15 ABMEASE WefaiBh iRl 1 2TAGEANG GasiorRussett R test

reventlon or tre Y
Suilsbl Iherantaci aapadiyonh he LIRS %@?%%W'?ﬁk’g“éémz’“'?”ws anda .
&P&ﬁe Afbe %‘Héfkt)@édh 1I4rR Z0hAiRutes. Sdrpishglyhthieelaimet! moaiéam# have
et ween about an absd volume,
share it 20 cosnetiE Py ieher SpB Mbacky elein 4 St
doRipakeditd hesphaielcohiathing mlengrbformulati®s. humans by
adm ni stering to a human subject in need t hereof an
ef fective amount of said liquid i munogenic

incampibisi aspent, there issproydest & meghodsforihe Ry hon R sald liquid rotavirus

nﬁﬁ?ﬂnﬁﬁt D&LRBS4th c&wbﬁ&mgﬁ%ﬂﬁﬁdﬁg andiativarntges oisugdteand a

I nvention are descr ur,t her in the
%b@’%‘ﬂ*%t%?féﬁr{“@&“@%@@ﬁﬁﬁﬁf? 'F"'E’the preferred

enbodi ments thereof. 5 DETAILED DESCRI PTI ON The

Sen i nvent or vel é@M'Hﬂﬁd
g 'P“ gisq Covyers B f?‘ng%%}’%g%&qqe G&% &'a rb{a%’ﬁsdarftlg a utre
Wﬁf & cgrboxate amdearmmmme mwfm otzaraﬁra' W‘"”PQ?J?‘%&WRPS' on
%ﬁ th(%%evep{uﬂ'%r t eér(1Ht gﬂ%&gtﬁ% éesggmétglg' gfseéﬁesm huharstwheesin said
composition does not contain more than 5 mM p osphak é/n as a pH of between about

pH 5.0 and about pH 8.0.

In a still further aspect a method of treating or preventing rotavirus associated diseases in
humans by administering to a human subject in need thereof an effective amount of said

liquid immunogenic composition is also provided.
5
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10 that are conpatible with a snall dose volune. A
liquid conposition Is intended to nean a fornul ation
inafluid form as opposed to a dry form mhose

volunme is fixed under constant specific condil]
YORPUDEERDl e, at room tenperatu?e or pCTiRP 001001442
refrlgerator-tenperature, at atnospheric pressure) and
whose shape is 15 deternined by the container it

f|IIs 20 The terns 'conprising', nprise

Other %Qﬁ@&d §ﬁ‘<§ ‘adléHitajes ¢fsthemresmmvbythmerei ﬁes@ﬁp%ff ?qrg\eg,én the

folloxn@npg deteléﬁqé:fégi:n g?n oft tﬁé e?reWeHﬂ:oHi%ntsQﬁéfﬁof consi sting

consists of, respectively, in
every instance. The present i nvent i on provides for a

I QL S i mmunogeni ¢ conposition conpri sing
peThlL B SESORBYION

avirus antigen, a sugar and a carboxyl ate

wherein sai d conpositi S&nﬁﬂﬁ@uﬂ’napl'ére
T T b 0
that \éffbg%t?ﬁ%g tE%a Ig,"eh& %cag Pg{uté SfdnfaehWRER @dinthistered orally and

ormulations, whilst the
that hisasnpatiié eith ¢ spwalh fioseevalumerai nt ai ned. These
conpositions are at |east as stable, as their

phosphat e- cont ai ni ng counter
A ladampatjiords ruanse Kewah = BT 15 1 i oPppsed o 2 o
form GIBBéeemrn%‘éins *ﬁieemﬁﬂabdmsthmsa)ecmo lcomditicna ¢fiar eXSMAEY Fﬂpﬁhn
temparatyre q,rgtyigergtoﬁi%%eragﬁrg at atino feBhodph %@é} ssuré)UMBahese bitape is

osphate is present.
deterfin®d B €1 dontainentd 6ks. ment | the concentration of

phosphate within the i mTunogeni ¢ 35 conposition does

not exceed 5 MM suitably 1 mM in particular It does

not exceed 0.5 nmM Phosphate refers as the salt of

phosphoric acid (al so known as orthophosphoric acid 6

WD 2006/ 087205 PCT/ EP2006/ 001442 (H3P04)), usual I y

sodi um or potassiumor mx of sodium and potass tob
TheXBlnisb caifisit hotrprse’ anct opipdsesNaB eI mﬁlaéw S Inventor to be

" 4 hd eft,

optiEERlb SHPH TG G e o COER e B

typically 0.2 nM or
resitivaty, in ekeny ingtadecel mM or bel ow. In anot her specific

enbodi nent, the conposition as clainmed herein is free

of phosphate 5 Typi cal | hat e ,
Thespmeen mricrinso i ol S oinnebaS chbBafbh comprising

2 rSGHisAshidesl 4 YedHr andUs kadexyBREMN et baid ceompogiion fhpw pH of

wagh Shont gH i BRSM phbphate. The
betyﬁ@},gp%tt@ c‘g&EB?EFE%{{% pgn'\@P %ﬂah%rg H?eg 1653 tﬁén I3 §phate

s referre
corhpisRtics Qi tthé hievesac show at ivery g@ad) S'fBB'"fM profie Jwipen, FYnR3fed to

ph?ﬁqgétg%{rﬂ%mp%q?mﬁﬁatgﬁé %’ﬂkﬂﬁg Irﬁrh&mgbﬁlatﬁﬂﬁmms( miintafned. These

al nin emcasoera in

corppesitina tareoat Igasttan@t%)ﬁeaamlr(pg erqogfec g coun?eﬁ'parts A further

ad ’%lntl{g; gt hﬁglré(senf REMpERIMAE Né I‘tﬁdtltmy cdn phqx@w@ce inp B esseatit dose
\ osition as clai

volgmpesuchast lawer,tha 2 Mk Pl c1a$ Pe% 31 omparsiUoSstior art

utlne niques.
formulations in which phosphate is present.

In a specific embodiment, the concentration of phosphate within the immunogenic
composntlon does not exceed 5 mM, suitably 1 mM, in particular it does not exceed 0.5
mM. Phosphate refers as the salt of phosphoric acid (also known as orthophosphoric acid
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15 One suitable technique is a calorinetric assay
named ' Nanocol or' narketed by Macherey- Nagel (catal og
n 918 78) Thi s method is based on the photonetric

dewng on of the vyellow conplex forned bYpepEpo06001442
phosphoric aC|d nol ybdat e- vanadate In an acid

solution. The Ilimt of quantitation of the assay is 2

FEACA R0 o e ol ot ot o o
@faemler 2By Nt NEHE Qs K KeHFGa S5Oy SHIaRY. Phosphate
% négfm 6k 0.8 TP BAIR, tyﬁmybrmmxbe(dﬁaeéﬁsa 1 (oA S5 bdlow. In

redeen, in Concepts Instrunentatlo nd. Tec
soties cpeeiic SMpORERH e BIERERLOTSE| dPeq- BRI B 8 Bosphate.
ﬁizﬁcﬁ\w ﬂﬁmyte RBeK presédt eomesdeom ﬂmo:mﬂd:uﬂm'dlmm on g@jine buffer

GprREE A A5l i A W8Tkl BRI Sap by, Ealé BME basal

medlummcﬁ’r&& ng to a phosphate concentrat| on of 0.00032
nmM I n one enbodi nent, the pH of the conpositionis
bet ween pH 5.0 and pH

B! SR e e BB B5upb AL Sbfiaton vt bo o
btuneed cdheantrafidn, sSddtermivizautrom3ihe patouni(s) BY phadpbete-containing

g??n'ﬂ%aist mé‘%g%d '-Hee P[ﬂ%a%fi ﬁ}eﬁ'lcegélalmﬁ &E‘%‘)Qﬁorgéj \&ﬂél‘ﬁ?tlvely, the

Soriseatrafiop Hf7 piosphate esanplle the mﬂwpﬁltn’ﬂ ta§eclaineg oB?" gin oﬁ‘ay be
d@gj& 3l &:Mh@teeﬁhi dd, In particular

héa n@‘*%gﬁhyl.?ﬁgga yﬁ, typi cal | Ju bet ween pH 6. 2

and pH 6.8 or between pH 6.2 and pH 6 6. A pH of about

Oné suitable @aﬁdnq&ub akolofimétrid ass'ag nemet tNgroadletimatkietedy Macherey-

§ %"@pag%]@i né %ﬁ)ﬁf@@l 2 n Bés\éﬁg%mﬁé F)ﬁ&%rg\gtgghe%frhﬂhﬁbn of the

yellaty oMo fmnmcsb)abhldsphgnm anidemolawmvarmda@ in @otacai saltion. The

7.0 to 8.0,
Bt O e o on bl oy el G758 Al
PCT/ EP2006/ 001442 exanple in the prior art phosphate
RHT Aigreddive Ohgﬂ%atkom ddis%g&h h(odﬁ»hbﬂﬂl@ PyPBY Iaméla:tcﬁ:hic emission

R e R g @ RioiGd ¢ PrasEPhE, Emission
Bpedtioseopy(IGFRAES) (Bosedl Frddesn iy Gpnmp& Instrullnentatme amﬁechmques
InUIBQ c'tl%lg @o}’,P%E‘ %Yggpaqig)tl% CE?I%Q%I §peﬁr?%%&p&tp’erﬁﬁ Eimer eds, second

éven

editiefi, t1|96ﬁ? sge Memowmvmmﬂaq&k?%owards)? 1{79 ligitcaf quantijation of the

Qé’éa iis 8094 ﬂgmﬁ flodpRbrus 6aBipBnding'® 4 bl%é}pﬂaté %Bﬁ&ﬁtrﬁﬁdhrbf 0.00032
I"al med I nconprises a car boxyl at e.

Eﬁ4boxylate "(-COO'") is the dissociated forn1of t he

carboxylic acid resulting of the 10 neutralization of

il 8 oo G5 e A B o

gpexific: mbod RO the phibtthe p@!mmmnwltlmaebeweeo@bbuwh@ to about
?ﬁ 7?"%9" %’u\?\gﬁ i megﬁ?wdh}n @f.‘ gm%‘%f Wéjét&éﬁltpHgfa%pln parhcuiar the pH

tion

sbthasamppgition iz bpiveen e%%@n%%ﬁér Forexampley therpk! %fﬁ'F? gqgnposition

& Bétieb® abONSHIT ED absut HIRYD, impsmcm umwaen bH ®0rand pH 7.0,
ty%?c%ﬁlctt)gt&vlagrtr Ipl(-:l 6p 2r gr%eprl-‘ é gsorg en pﬁ 6%1 r6y6 RypH] ofBabout 6.4, in
particular of 6.4, is contemplated. It is known that rotavirus is negatlve!y affected at acidic
pH such as a pH below 4.0, and would be expected that a maximum stability is obtained

at a neutral or even slightly basic pH, i.e. a pH range of 7.0 to 8,0, which is obtained for
7
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15 Hendrickson, D.J. Cam and G S. Hammond,
MG aw Hi | | Book Conpany, third edition 1970 page
131). Although the International Union for Pure and

Aﬂﬁbh&g/oﬁgl%m stry (1UPAC) recommend to use thgermpao06/001442

aneoi ¢ acid (for nonocarboxylic acids) and
al kanedioic acid (for dicarboxylic acids)

| at t of .t f e
Seree n e sl Dpsftes HeRL AR A Bofif DB Bddimental
ekl tHecompesitiaris| of kedmrention, tiespite Kie absangscaf phpsppete; have shown
«% ﬂood’%{t%bmr&: ?nrof et za?n?@ PH% ﬁ&@rtﬁémﬁﬁ@hb\ﬁé élﬁbrliingﬁr shown

C acCl

aci d
areachentable giablity q;@,i@mupqagegic%gef Ip exen\isl rrﬁgl mag oonchltlons i.e.

S8ilpHVS.8t67.92ddch a6 @k PR of AogPE1 foregardpler , sui tably,
froman organic acid is used. In a specific

enbodi ment, said carboxylate is derived froma weak
e lfau'u'dd:omﬁos'rﬂmmmﬂimed bereid comptissg A earkoxylgtea
carboxyl ate salt selected fromthe group consisting
of : adipate, citrate, nmiate, acetate, sugcc

in
Preoparsrdete, *(-600)) isthe dissacigiesiferm of dng farboryiie adifesu fing of the
lgédrﬁﬁﬂaﬁtsrﬁmf th@ﬁéléi& ﬁ:ncﬁﬂd{l'—GOﬁil—P) by d PRI UBstahes. iharagiosylic acid is a

@g{ﬂr{n\%ggqti gor%%plﬂg% i,%rr]tglt Icg:}ffgé'g’p W?n g& |sd1nﬁ'nﬁlgtrxbﬁlg% combnmng
EAbAGNAbIE( ‘2COH) amd dn kydpixg group (BOHDaHbwsyer.dnteractisy bf%%ﬁn
Eafoemtgvgrp%'léti 519 otdFﬁ?s 'ﬁ'l%[ QR&WII:&I %Ec?:‘é}ﬁg I'%'t theGnfife roup is considered

average_pke > 4
(asmm\eﬂ@):hormm Qwn @pracmstWWGSépw@Q'q Gliemiziyy by J.B.

Fl@r'id?@k%'naib gfc%{ Hg 6.4, rl-%ﬁinﬁ&n@D'Mb@athBﬁd«@aﬁminﬂcﬂﬁtd aition

. EX f th
SSiosous 11 A8 s iertsHons ot o Buf s ARl Gpemisty
ﬁUPRCWeﬁmmﬁdh@tijse tigd alkamedic asid formbhacagmwixgic BHis) and@lkanedlmc

RS SRR L ) AR Bl i i
Reedgen neet mghaswcebdwusmesecmw@mr@ws@ kneyr  tge F'ﬁ'!qdcmm“
Pl .50 e B A BT A i b

I's se t he
peid fiedameavill ha hexapedigic@gidat e, adi pate, |actate,
fumarate, and tartrate. Suitably the carboxylate Is a

i e R et PR A B, G om
diganidiavithisckedaine specifid epbediment usaichetrpatylate is dem@déﬁomﬁ weak

AT Brartt befy SRR Ells EERRERERS Sl BERATU LB up

oonsistingi ot Reipatequivate moalatei acatate SHesingte, PEIPIONAte, biypta malonate,
E.ﬂa?ététrﬁé%éatte *@&coid?@ |5 QbR JurfSraee [Hrlhﬂité @imaléte Bt any

pp@@}{]gtnwnﬁ% twa wléggrg )glvgg ?%@ﬁplgtclag)ﬁxﬁ%é% gl}el g&? ﬁgnved from a
%arbumc atid Witk agX; bwlcamexylatéedammtmm a;di-pmdn—cgrbomw)ecnd (di-
tgac I %’Iﬁ{%&)ﬁm 5 Elgmz\e/rfocgt%%ragg & 4V(:i‘ EEQ?I%EIBS Eptﬁe former

0 ntra
cctmas ineluds mrbmwadw@wfrmp@@lr@. p@vmndaacepgafﬁi@oﬁxﬁma'és of the

?é{fépglaés?n%g& @étd‘éﬁvedsfﬁéh{ éﬁEXmﬁ%Vﬁaléﬁc nduatikie Sadipic,
or above m nut s as assessed th
glutaric and malic acid.

In a specific embodiment sald carboxylate belongs to the GRAS list, i.e. carboxylates that

are ‘Generally Recognized As Safe by the Food and Drug Administration of the USA', and
8
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Baby Rossett Rice test for a dose volunme of 1.5 nl.
Concentrations of 1 Mor below are typically used,
such as concentrations of between 100 MM and 1 M

ty%%%a'/oﬁ ﬁgs's concentrations of between 200 mM gafeB0001442
nvl wtalx e carboxylate concentrations are conprised

bet ween about 300 nM and about 800 mM suitably

|g gélgc (-] 4r8 gnelrﬁsgl &%ﬂg@g ac&Me {)ﬁ%lpﬁgté 'rﬁé’éﬁ@rglut%%‘ aEiBﬁte lactate,

concentratlon ran

fumarmtammm@ ety BowarRry 88 e &1 of ABIc.HRId, 1 gronosbdum

R gRaLSEmisbRbf , 6aitdbRthsoditint &dipate or
ﬁg ogg&p]g?tlgnl?&ﬁ? t heﬁ%&)éggd%tts may be appropriate,

4ipréasw%?#'a%%m‘gm 20 a range of 80-90 nMto
110-120 nM i s al so di scl osed and neant to be covered.

l‘l‘u s%%&ﬁcaérjnlyo%l %%%fa%n&?g%]%%v&% h%eﬁgg'mh Srliew

vall OUS ca nt ac ca Clty
s;ﬁta!clnumy thetliguid a@taamwemposl@nels wilderungdersiopd carboxylate

édnwﬁiaﬁaﬁ Witk marrasa%trﬁérﬁ;oﬁéoeawvyﬁﬁ be vsuwab@caﬁpteal magnfoutme

and correspond 25 mentl q@eed ex&g%ﬁﬁ 1o bo
waﬁreﬁnt@weﬁcww'w%e mﬁdlﬂ%ef the cPBBAte ty to
dihiened dncﬁaé‘pblemél of the vaedinEodosk 2ot exdvindle Gmtcwnbmqlateo n

%)%agt f %E‘g Ik&aéﬁa gl?dlﬁ%n%ﬁlﬁ%%ﬂtgaggb%aﬁ% bs(rééllﬂl)ed such

dckibose 8 miiMules), sditably@abeve 10 MBS, or&iityml 2minitps)as@ssessed by the

I@ab’ij%P tplﬂ” @s F@h@%@v&&ﬁ%&?&i @ﬁbo%eéﬁa@orﬁ?of 1M or2 below are

ypigally use@ §uq®wn9er\rceﬂm}>e§vmé et ﬁrﬂz{)@s%%i'ﬁm

fg@%mtaﬁoﬁsg&beﬂueeﬁ)ﬁo@ gMaﬂctQadmnm Suitable oe?:mylate .obddentratidns are
s * gss e e 0

cgutiond oo AP AP g PR RS o FLi oS Tl ana 700

oM. irhmarficutanivhen dieaserbaxylatenisadipate i svitaierpasentralion sange is

l?ét@ X@ﬁorb%%g n{mg-lcﬁfevep Ekaékpgéjpé}gorfmm ‘ré&gﬁ’ige that concentratlons

carboxylic and a caf particul a
within 402 perpent of the statey mgﬁsweavmprqvﬂatam%(mﬁ@ 109 T Iy stated,
5’?5 36?%15—9@?1&@6?!‘)&26 niMstalsof dicloesdamd I@IE?jlﬁ t6 bé tt\lefed. S

ined wi adi pi c, acj e.adva [YJUIS
R camgen i &1 G1VRG ol BBV 1o LS SPBORBRE of
whi ch may not be readily available, or to sinplify the

[ said

TR - At ity of GhroB AT 3t SHEHNE CollRirBnBh

Thaseillksiratiye parametirpare mndor gdase velumeiof 1. 5rral|and cggegpond to the
AeRldnSd 8Cdnible ﬁn&iﬁﬁér'yi\}én?rﬁhg Ta5|@f1b0n' ¢ acid, 10

propionic acid, butyric add, malonic acid, glutaric
acid, maleic aC|d glycolic acid, lactic
Carboxylate pH in BRR | Antacid Sample N° in
Carboxylate (Mw) | Concentration (M) | at t=0 capacity (min)* | Example I
Adipate (144) 0.372 6.38 B 91
Adipate (144) 0.465 8.24 12 92
Adipate (144) 0.548 6.50 16 93
Adipate (144) 0.652 6.11 20 94
D,L-malate (132} | 0.621 6.15 8 72
D,L-malata (132) 0.746 6.08 12 64
D,L-malate (132) 0.895 5.35 16 77

9
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acid, gluconic add, fumaric acid, tartaric acid,

pinmelic acid, and is (are) mxed In suitable

proportions with one (or nore) of carboxylate salts
5%8%0%875650”‘ the list consisting of adipat e, pcrgpa006/001442
citrate, mal ate, acetate, succinate, propionate,

butyrate, mal onate, gI utarate, maleate, glyconate,

d.art at al o »
creeet oot Ot tHYe 6,6 1[. ar-tarat U12 [J[ e | al %g 15
|( ?). d C()ﬂDOSFTI n asTrI aj msd herein conpfises a

eiilrgw(‘laﬁaucrose i sOdatti cullar 16y55 suf t abl B Dex|rosd®?s

*%egssg d %fgmbw%%spuﬁl { o TosPARHD1ca acooraing tCEXampR 1.2.2

can a sucrose or dextrose,
i ncludi ng for exanple: glycerol, erythrose, erythriol,
TRE pHid? khe IRLAROGRANS hinDRSenictshpestionisaiimed bereininaydse.

| |
o B o o 10 s AT BB, oo
anibmayrts used & adrsixtpleoviibacgifféranticadexylate salb fer@xample, a ditrate is
oﬁﬁ\b ng%l Ytk 'adxh_aea@ﬂlt ﬂﬁ?mﬁgHQ E{i\ﬁﬁ‘ﬁta gt#sé\kﬁéh%ﬁlg oﬁﬁinﬁér&lél@%vallable

ose

finose
cheirisals: ssurs ofeichanayingtee rearlily qvallable, Rl %{\@J@gs gcgmu%oﬁ step.

FoF 8&dhfs Bne 48! ﬁ&éﬁ'ﬁ %éi@ SErbosL héiﬂ@ﬂbmelected from the list
ceIIopentaose

corm B8 R 4t S, BB et R B3 g roomo e
pr@:ngﬁc Adidyibultiositid, Indibnid avid, gluddoiziacid7 Okdeid agid, glwolleﬁal#ﬂla@tic

aCIrdo g u%ﬁﬂ?a’- 5&%Wc\gcﬁjotaﬁMdaﬁ Q%éﬁé WCJH Tha |§ ré)l rfi%ed in suitable

‘however tecogn and
pmmdms math iooe, (Qmose)gléﬁarh%mat%%a"é ﬁ?ieﬁﬁsé & amém% \'ﬁt mﬂsﬂns of:

aggb%kér %af%aﬁia%f@%é?éﬁ SlkEiRdte, propibndte, bityydie, Sﬁélonate glutarate,

ntai ni n e viscosity at a |evel tha
%ﬁ?ﬁ%t@ﬁ@%ﬂ%‘%&%ﬁ%’iﬁt"e afgter, Lag@ H' tPtaps of the

formul ati on, such as fiItratlon In a speC|f|c

BBl i B b s prtptry
stiitatieDextross is andharsultdsle svgar. Qlirrsygers eosugahaleehqloea also be
L&@El‘ Jﬂ%'i.ueo%@&o%eor Hé)ﬁﬁi:sﬁ Qnﬁﬁtﬁr\’d for L2ihid: Glytdrof BAARER, e?ﬂmoi

I'S expect t hat i SO-osnotic pressure,o

erh aﬁ@ﬁ‘?h.ﬂ't&’ﬁ? aw@swarabm%?eqlwe Hadaiose; mpnngRse,dalpctose,
fAYefRE Oih&ﬁtbb{i%rbm d%agtggy d;éz‘ﬁtdtolf c?%é;%%fg.;bgmtmmtmms@f
sucrose . I n

SOPRIPR. LasHhsB el ohi5e s, Belhiokey el else s orieg, R ag: oielfiose.
Iaétuioss, r:’mltﬂdﬂelachtd raffinese, Bakbtidse, mlezitnsghmﬂptngsﬁ. tcmtqi.y

rﬁg é’#a\g rom a%p‘; ceIIQB%HW%aR%I?o@ out Qﬁtﬁ@éer Aaltibxaose,

Fanges vv/ W. For
agilehgxbese, gligogaech@idesconcent rati on of sucrose will be
bet ween 45% vv/ w and 60% w w, suitably between 50% w w
and 55% w/ w. gartl cu

Crose
CSERh oA EOTRIB0AC Sniabgdh o wAEE ABouTA Y. fog example
ﬂ:tﬁﬁ? dbod’?lZB‘ﬁJ w/US B 60% Ve ETHe skillied persoh willOfzwverer recogbsedhat the
u The skiJ.l e
qa[l'\tgfe apg ﬁ?ncf?gfa %B{x iof sUgar st b efo%tlﬁ'n?seﬁ %U%Hr’\fh%%tn %Héﬁfﬁs%%ﬂé‘fgdory viral
\dability yhisit enainitainingibe visnosity dba lavel tbﬁsmmﬂﬁtlblﬁlwétdab’ﬂww
BER AP QUepE of i Eulafiors YOS dd #ir&fn! Ra specific embodiment, sucrose
is used. Typically, its concentration Is maintained at a minimum of 30% wiw. Higher, i.e.
above 30% w/w, sucrose concentrations can moreover be used to ensure long term
storage, as it is expected that the high iso-osmotic pressure of such formulations will

prevent bacterial growth. Accordingly, the lower limit for the concentration of sucrose in
10
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10 sucrose. Furthernore, the stated val ues for sugars
may be slightly adapted to take into account
forrrul ati on/ manuf acturing paranmeters such as the dose

?J% g(%r efore, the skilled person wll requzl%yzé‘,ﬁmomz

concentrations within 10% of the stated val ues
rmy be 15 appropriate, i.e. when 5000w w |Is stated, a

f 0,
DR Pareseen g s FEn(s el SRR AR, oBates 25t i
ct bighers bitably 40 Whcor pigbet ASUILFHEHETRSR CENEBIEETHSFY & Jof about
459t @M tEJ léﬁo&%%g\ﬁﬂl Fb{b&@ﬁ\bfe' & HhiRblelddRcdntrgtidribf sucrose will be

claimed herein is
Ry S04 iy e €9 W, SEE Dot SC T P RSV I Ttoar,
s@ﬁrbb@ﬁﬂa eShcEMELEBS bbadut So%mﬁmraabputrw;’a\fw!w -sals»e(h Fingksucrose
that is sui oL IS ci ne formul ation.
cepeRntRiiqhg q%@ﬂ%ﬁggs‘yﬁ‘fla nsesall a@%‘ especial |y
cont enpl at ed. For exanpl e, any suitable rotavirus

%tskﬁgfg%?&\ B ung Ehihd At l’:)[lﬁH@ dp“ﬁnsﬁfu&lﬂ& tﬁ@@.@aﬁbﬂrﬁ@wtﬁfhbn can

rotavirus from animal
erpapriectaul I Qer 4o ARAVERIE] YRDIY WEFTL RALEPT B TTBTLIga for
dueRssortant rotavirus, in particular but not 25
limted to a human-human reassortant rotavi rus, a
bovi ne- human reassortant rotavirus or a rhesus,
mmb&wh Lthe statedlvalies foasugarsmay be slightiyadaptask tg iake ipgo account

élgé W}H%&nﬂg P&Qh@%‘rﬁfkﬁ ak e doBk Sol6RB! ﬁm%fabeMe kkKilled

I nve mn rotawrus stra
mmctrabll eacogmisg et conoentrations yithlr 100 ofdhe Figisd "r”‘@'e? ) ﬁ%

Sdgt’&ﬁlih{%e 4. whafl sbew/dtis Sibteal £enbeloBI5Y% @lway55% sv/w Is also disclosed
latlon co r|S|ng a single variant or

@I‘I‘S%Qfﬁf‘? bg $Qyetedsi ngl e variant, said variant being

defined by the nucl eotide sequence encodi ng at | east

T SO0 66t ity oot

fotevirusiantigen.ia perticuiaribe liqud eamposiien as elaimediherainy nr%liqgnogemc
%%o%li@@%egéeat vafﬁaéé E%T;?c&tﬁﬁm Ptavirus atiges 1931n1|e|&ttd»d %o Readf any

|
s Agen dhey st Tor e 1B A REETR o b e OFF P GidPes”
BitigRMS 5ﬂé-°es§éﬁéllyﬁ:§nteh‘|ﬂa’teﬂQF&%@nplel aryi suitahie ddviresianiigge can be

geigcetgé m @#@M%ﬁﬁ@é%ﬁ@faﬁ%% g%q mgmﬁfgls(br humans,

IV petizolar 2 hemas dive attensatadtbtaviris adEaspogant rgtayiess; ip @articular but not

t
8RR s 54 o s o

0 11eERY gpkey-humangeawpergnt retadigor t ant s and
i mmunol ogi cally active derivatives thereof 5

Rot avi r us. po ulatlonshwn thec
ARgoIBguE REIEn QYR En BRI BEE PPOAPEIR) e Pisheft ipregton.
mhtaabcbtevlmcscram afd sulthbies In particulat ioteyus anjiges ksi i one embodiment

glep agfeﬂga ?%ﬁ % ﬂagarvfr@p%n%%lah&p&&ﬁ&E&g@suﬁd@b&%ﬁf Muﬁs’iﬁrﬂla"y a

€ssi ng suc rcf; L) %tl .
singleviagiantf said MIanmgac@f Ry bycthq,nwl@tidg ,seqﬂeﬁ encoding at leas

@F\QSPﬂge r%él%t&ih@déé@ﬁ%tewal’swﬁucundk\apmwdiédusagirsaod)mz:re?

eposi

strains 1n any way. inclu e
i on R AL TP pLine Sarari petmed of B Thlnions set fort
in Table 2, Tables 3.1 and 3.2 of WO D1I12797 In specific embodiments, the rotavirus

antigen is any of the following human live attenuated rotavirus strains: HRV 89-12C2

strain deposited under accession number ATCC VR 2272 (as described in EP 0 557 427),
11
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10 techni ques. Such steps and techniques are well

known in the art. Rotavirus antigens of particular
interest are progeny of any of said deposited strains
angol pe9gi cal |y active derivatives thereobermp2006/001442
| mmunol ogically active derivatives neans materials
obtained fromor wth any of the deposited strains,

t |
o g A o s oo
denqsg@hswdef aqchesior number FRASK 99081304 (@SgRseT 01/12797), its

Ql‘l tdag {s"HHE MBmUAS aéthaﬂeil\iétﬂ‘r&aﬁérbme agai nst
ro ) russc\f/}\,%nn I nj ect edsﬁﬁt?o a host animal. Materials

derlved fromthe deposited strains recited above are
Rb&Oin&LﬂobﬂlE’n@\snﬂwag telcharagtetistipe nbanyaf the ahoivetentionsd deposited

PQ%[@%% e f"ﬁﬂts"{%’ﬁ? he sfind Ve a‘il%saﬁ'od\ 248 HSE&S:@({I @trams can be

aV| r USes onprise at
obtainathby gfbjecﬂ.}ng amd Etrairs todurthes gr@ﬁ@qstngépclhﬁ?bgbprog%aang them by

AFRESHdsEsbi H%hilﬂé (%rfoﬂ{er BP&@éﬁﬂr@s Jsﬁ@&ﬁ@t IeVHus ov\b; ®bdifying said
rise avirulent strai otaviru

Spodsid siinsgamowey AEdins BedenehSaiirenia leinntieste] redtSorant

E?ﬂhl@@&ddgﬂ!ﬁh Eié?s gﬁﬂ?ﬁﬁhlqtﬁs areewsll loowp it thetalteRetevirusfantigeps of

of .sai d sited str f ;

nglggg tglﬁgp are pwgie%otaaﬁg%f sall E%Q];ﬁeﬁ:a%llg%slagnﬁ irglté'lgir{régt?] lly active

deﬂ*mn@esﬂhﬂremsmnnueolegwgnetwa devivativesyaeansanatgealgehipingd from or

93? of ;&@ﬁ&:ﬁét:taﬁ% RipariciRar frdffidr Wiay ﬁRVWfS $krain deposited
pro ies. Re

assort ant rotaviruse

ugder seegsaien AEMPRIFr AL S9R 1P aTlI-1ak Eib%’lq'QP"s & the g ypicn ar

\eﬁ%eﬁfffeli cithg ah imhRinG Adspoast thitos mattivesagaiasiobtagirusavhen injected
Té drug eval uati on, BloDrugs, Cev, 9 (2),
?@a" 30 The rotavirus antigen of the
clalned conp03|t|on may be produced according to

rl\ﬁ’aiférlaﬁederl%ooﬁj&ﬁ Eﬂeodégbﬁfeg rég&H? %cﬂ@éﬁo?é]a}é/alé@ﬁlﬂféblé WSavirus

erived from tis
@utlgamﬁeandummr@g@@nﬂ@emtbmﬁlaé %WEUHJ?‘%P&%%‘%?”&‘“‘
T ﬁ{mé{‘@ﬁi&? ESthgselad &astﬂiﬁb'aﬁﬁﬁb‘h or Stllblés’tg:hé ségihént of any of said
substrates for ir.us include

SRR el Eeps Tl Coirt S SR fovirus in
ihidHREK or WCKf—dnekﬁtmeﬂl genom ségyerits Uaadgeeoeewleceﬁsayéhﬁ:@enome

%3%1?'& oF B?ﬁt #/h%ge:%? & %ﬁ'orf' gaué/ ﬁée&sﬁ&* .lrtﬁalri@h §g y, a rotav;;us

keahseans in wiiieh e shgmentBEarial searaenlicoding ipr M&PGAS a segment or
g%iiﬂfa%g'gg & a?xglo{' sdid &ositéf stn%ﬁ‘\\é m&?h%@ &Qﬁﬁﬁl@ﬁgﬂ@sﬁ Reassortant
of her manmal i an Q\ﬁ:p %@ de

frefevifuses famcbt?e*artiqt@ﬁ fesrprensring themare a'ra' b'ara'm estﬁub% gy

s%ggsm R, &@etraﬁl@ﬁglb&ﬁlﬁﬁsl wlaécﬁmer aeviade Amsumgnmrhlluatm §E:Drugs
e e ce substrates are not linmte

§|(21’3 qﬁb@ *#493 exanple primary cells are al so
Included. 5 Also within the scope of the invention are

aﬁ@rét%biﬁgsatnﬂéenaﬁ%eoéla}n%ﬁ cBRBYRich ‘?r‘fdyﬁfé%ro&iﬁ:@@ §béd?&1ng to routine

rafrns rotavirus variants, for exan‘g‘v
qredsiction toptutinups s Typivaly ehavisusantioen pigpargtiensray by dyived,om
Qs éJlu:%trh&ﬁodé' usdd @@pﬂoﬁa%@d thé GinksSdr eppiaes retbinbineat retvirus
VI ruses rticular, t

t3digensy &&tﬁq?lg%cﬁgpgtﬁ{gs 1{0{,\51'0 OSI & rgcﬂ{diggc ord n‘iﬂ% 308 kidney

cells such as MDCK or cells from a clone of MDCK MDCK-llke cells, monkey kidney cells
such as AGMK cells including Vero cells which are particularly suitable, other cslls lines of

monksy kidney origin such as BSC-1, LLC-MK2 and MA104, suitable pig cell lines, or any
12
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particul ar one antigen within the conposition Is the
HRV P43 strain deposited under 10 accessi on nunber
EC‘ACC 99081301, and the other antigen is a reassortant
b‘é@lﬁdf‘éﬁo thereof or any immunol ogically actpMEEproecio01442
der| VA Ve hereof . The rotavirus anti gen for
inclusion in the claimed conposition can be a
noval en rofavir, [
FBE s paalan P RIRY febisabi i Proglbn of RRhRl1oP fackindipitioses
Suitabbell eubstratesielso include duman seiisiegs MRG-A cells. Spiable cel

élﬁ%,lr%tggﬁﬁ%{sﬁ?ﬂtew th AHﬂQ@ffértémﬁaPIefﬁhaqﬁ GRS areensd holuded.

aval e attenuated stralns rom human or ani nal
origin, that are obtainable from depository
AIBS WithiH tHetBp@sfahéinsentian atecdiintxtures of aryof e abouel regited

Skeal g ol o Pt Yo TR Bleh e Bhiridiig vallnts or ctrer

fesmmsoniagmiavirso ot athesvirgesstimpartcuier ofher atienuated Yiusegeln,
dé}llaﬁ‘érttﬁé:wnﬂfgsﬁﬂ?aéw Ry 18 tERkAST cotfainsSivb abtavitudsantigens. In

osited accessi on _nunber 908130 se
mm{) igular ppg gntjgenwithin dkmeqsprasiien W%H%fg%m P‘EF]'L'}EQ P"‘%r
SQ8Ssi0P hurfistd ECACE Y908 M0 0 ahd the theaantlgnp iscsreaskortant derivative

‘ggll'egg?regw '%%"#?@?%@g@%ﬂfﬂ%ﬁo%gZ 74 ?rgdlpg:n dose),

and has a pH of about 6.2 to 6.6, ina 1.5 m dose
Y4 HBiaru Bhigb i 1rERERAT thb BRIk ooiblicipeimitta mohovalént

represents

th
ISSEA SRR, LPHNASAF oIS PIENES SRR o8 TSR Lg: fontaining o

leR¥ Wb ioP ofErstalimisidhainsi ncl ude an addi tional 30
antaci d conponent such as an inorganic antacid, for

exanpl e al um ni um hydr oxi de Al (OH) 3and nmagnesi um
iyel skilddcharddy WiH)rdlerstdndrthatiother readilyoeviatiable aftenuated strains, from

gﬁ{@& S}J‘Jar%hyong.ﬁ Uhbeafl SbttaqEFlS rfr]pﬁmygﬁérﬁhﬁhhﬁutﬁﬁéh}eﬁﬂ?éﬁsuuame

are sul

and may betsed arciubetiutig fos thearprtedydapesited 8¥1BS-ns al uni ni um
hydr oxi de and magnesi um hydroxi de. These are

i nsoluble in water and are_given in suspension.

Aseardieg the Pfeeentarvppt%awﬁgbl?dmlﬁﬂfee{@‘f %WW&?"W‘%@S a
aoiaifus @REJenyinpaicutimthe hemua attérveted (B airaini(@ndeplositadainder

R38R RORRR R0 S0P BURAN A hspumn o 10— 10
{fapbotespdor(<GrIPB)L to Ao%ﬁymtx?%as exprssed indHeIPAP pak 4asg). $8%

ég?rgge ‘Pn éovébglfil er“g 6.4 EQM @3388pbRdind oML, 7&‘#\(} pétld@se), and has

are nmagnesi ym car

alRhefrabaw Biorfidh it 2 1.5 ) desg mlﬂmafﬁ% H&mogﬁioﬁh? [YYEM content
A suWAN SAY EReFIarS rdiRestits IBRORSS 0.4 MM phdxphatbe,

al um ni um magnesi um hydrycarbonate, al um ni um

hydr oxi de- magnesi um car bonat e- sor bi t ol - mani t ol ,

ye rcampeﬁﬁommcmrdlng &oitle praseatimentioremay further include an additional

- Bolbetr bt ThdH A B:BSAG LG Wi Ble NRARLA FRxice

M@h’émndm@naswrn hw%pxm MotRH):Alumisiug hygepxideds a particularly

'sUﬁ%H? gﬁﬁﬁr%oﬁlﬁﬁglﬁh‘ﬂ bbéiﬁbl@%wc@'s NghitParkBQitdbieeode in the
Il#v\éﬁtl?or:, ?nl’élugg}(/lyl%ntalr ; w%ic% ooXtalns aluminium hydroxide and magnesium
hydroxide. These are insoluble in water and are given in suspension. Another particularly

suitable antacid that may be additionally used in the vaccine composition of the present

13
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conprise pharmaceutically suitable conmpounds and/ or
carriers, in particular those knowmn in the art as
bei ng suitable for oral admnistration, especially to

I R doBsnsBiesh carriers include and are not |i pcyge2006001442
car bohydrates, polyal cohols, am no acids, alum nium

hydr oxi de, magnesi um hydrOX| de, hydroxyapat ite, talc,

fni:ér@ﬁh MQEJ Iﬁble 'u{ nf&é@ﬂ Qaicin catBorRRO0AS0Mymesl 6860,

car boxynet X ropylnethylcellulose
?ﬁ@?"&@“?%tsaé/q g Be’d@P‘F“ﬂﬁ %%s\é? é‘%’gf"ie‘n veget al peptone,
xant hane, caraghenane, arabic gum |3-cycl odextrin.

e cqQ i ti
égﬁf ﬁn%ﬁ% W%;erggﬁggﬁf Jn% a}eg%ggi%g | Onsﬁﬂmien ¥ﬁﬁiﬂ\l/lgﬂ cé’iBMnate
aluginisn poospbate; mbiof alg@iritm lxAroxide, angi raagsgsiug garhogat (minium-
@Q@gs@fﬂg ﬁtc?rycali’t?on'aﬁacJalUﬂﬁlﬂiWﬁy@ﬁ&ﬁﬂe-hébﬂebﬁnmatetsmm-mamtol

Scous agents t used i
PR MEIsTESiuEr-FAreoTate. dbyePRppsRG P ﬂlé‘q%g%ﬂ?ate
MagAIu@es, hwremdteruanaucuaaégneaiuamamgmm-smwtedgdrate gum
agar-agar, alginate, pectin, sodium
car boxynet hyl cel | ul ose (Tyl oses C(D), nethylcel]|ul ose

Théeinimaregsnigcornpositivh acenrdingio ﬂwpqe)aentvwe@ig@ mayeddiignally
%é@% %chgwﬂwfmmsbsmb&m uhdISicaidrsl Geaificular those known

ropy ose (Methocel s Eéﬁ'%lﬂ%f%n%m .
lntb@gﬂ gﬁgenppp’@(a‘b)e) or eralayyETiElion. exprraiy RntagtEn Py carrier
Hé%ﬂb' Bhd )éarﬁ(M%ﬁﬁ:l to eambwames.l polyalborals, apninoAeids adigminium

% m.crocr e A
A T R e L
paghesturh atebate, sanbbameehyhemdm hmy@ryps:pmetmmm@n al
i n&\,%é‘nps, t%'nn% ﬁ"glpr%es leﬁgﬁé Q%Qeét%{g’gpﬁﬁ& Q&HinARe, CaragRéhane, arablc gum,

vant ageous to include in
Bayclogentined conposi tion |ipid-based vehicles 35 such
as virosones or |iposones, oil in water emrul sions or

carrier particles. t er nat.i.vel or in.additi - .
Thévarioeedm aesoraing i the Besep bentonsfhy pditReligRirse caloum
s whithrive esermiggeated th4talise 6Aevid8.7205

PCT/ EP2006/ 001442 i ncluded In the conposition. Such

i munostimul ants i nclude bacterial toxins,

Miscousagents ypay adeiiopally bedsdluded @rgsentin thecompesiient: ¢ he

hol otoxin (entire nolecule) or the B chain only (CTB)
and the heat | abil e enterotoxi

E.

fRessible yiscaus a(g?mswﬁ@s mapibe fsed kg BSWR%IP?'CP%“P%%‘M gpigable
}vi%c&v%eé g/n%gﬁéﬂwc% bropylerid giyrol | 131 hﬁabnﬁgum/edtaﬁamrwndagmagaealgmate

n
@Sﬁﬁb%‘i'ﬁ“&ﬁaé’é’w\%ﬁ@ﬁ'ﬁsﬁ g'%f %y#géulﬁs rgqvhaﬂ?aﬁels A®,
thfréﬁaer;neg ?ﬂbse\mna a?a MB@WhUMIyp?mylmthykzaw.ﬂDsas(waS@)
no I m 0 X111 [ O 0
RSfroxyRpcalps Methpees BB 2@ ViR NS hbG 8 banthane
fg%ﬁg VBEGuUri@ w@ér@smh@mmumhmulim@) Avideld (ab;aptesgmmicrocwstaume

51035 e S oA i A i,

suntable viscous agents for additional use in the hquld composition according to the

invention.

It may also be advantageous to include in the claimed composition lipid-based vehicles
such as virosomes or liposomes, oil in water emulsions or carrier particles. Alternatively

or in addition immunostimulants such as those known in the art for oral vaccines may be
14
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15

20

stinmulator of the imune system although its use in
adj uvants has been curtailed by its toxic effects. A
non-toxi c derivative of LPS, nonophosphoryl lipid A

(I\@b)mo&,g%ﬁced by 15 renoval of the core car bgpygpAb&oo1442

group an e phosphate fromthe reduci ng-end
gl ucosam ne, has been described by Ribi et all (1986,

18{;?%@39 @mn&ﬂ&h&ﬂ%%ﬁ%@ﬁﬁhﬁ% Iﬁu&%ﬁﬁ@ﬁgxmjs particularly

a
choterd toxind G hip the jorra elihe holpf@xin Kpr[yae mo§t7qﬂp)(9r ths B ghalmnyi ?CTB)
h%mg BRlekdtoin SHE cbif (i), SidtatedIER (hLTS) whictrare@ss likely to

ot it q@véqmw o eye it ﬁ?f‘:ﬂl%%%ﬁgl“% by
Y 200 GHhA 8IBX) T8 P08, EP2006/ 001442 A further detoxified
version of MPL results fromthe renoval of the acyl
chain fromthe 3- position of the disaccharide
lﬁhﬁ:kbm;ﬂomam@ng:wth%bvmgﬂ mey fuhar ennrse 3R REIL G PY |

ngdrﬁ%stl léﬁt'}u% butlrbt aiRd REddwsMiAddiliBr e Ry Baurésaryhon-

tau 2048 whi
m@ew@wwéﬂgw%éamaﬂipﬁﬁh%ﬂ it FFRs E}%PW“‘?‘E@% TH1 type
fospaizd, 3-0 5 deacyl ated variants thereof. A suitable
form of 3D-MPL is in the formof an enul sion having a

smal |l particle size less than 0.2min dianeter, and
ithas loag beeh kifowndhatieatsrehagtefial lippnalysaerbaride (LGP §4/e9iepb2

@ﬂﬂuﬂa Sur@;@@m sg&anpamaugmmerwmamwn birgiiled By its
toxic effects. A non-toxic derivative of LPS, monophosphory! lipid A (MPL), produced by
removal of the core carbohydrate group and the phosphate from the reducing-end
glucosamine, has been described by Ribi et al (1986, Immunology and
Immunopharmacology of bacterial endotoxins, Plenum Publ. Corp., NY, p407-418) and
has the following structure: |
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10 described in W9843670A2.. The bacteri al

|i popol ysaccharide derived adjuvants to be fornul ated

in the conpositions of the present invention nay be

p fbﬁ%s processed from bacterial sources, p8fEprr006/001442
al gﬁha |§@ y they may be synthetic. For exanpre,

purified nnnophosphoryl lipid Als 15 described in

&%hé £ ﬂe ?r@m‘u%" W@ggs@g ‘ﬂ'oﬁn tQ? lgﬁﬂ)%‘ll FRirfacyl Chal“ from the 3-

@@g ﬁerl yed hosnﬂo | lipid
RBasltion nétheansgpphan@ bme@ apd ﬁﬁa@ phory
A?é@%‘i; KdaR 86 puiiedi dnd@repied lﬁMﬁé ethods taught in GB 21222043

i'popa Iysaccharldes ave be n rib
hibh roferers aisa isgoens ReREPYA PR MoosRgy bl 5hd o8-
dbdcgiated vafiantd therk887, | rmunol ogy, 60(1):141-6; and EP
0 549 074 Bl). A particularly suitable bacteri al
| i popol ysacchari de adjuvant is 3D 20 MPL. Accordj ¥
AlseitatRSoe pi 3RMPLdssinttheaformrafaremyisiag haing gm F%%'{é?'ﬁgs' 6 less

H
P’:%K ?%ﬂﬁ d%&%térmﬁ Gts rhalfRY G Pidnitaban i8 dtsblagecaih QVO ioniz2h 202,

ure to at of LPS or 3D- MPL n
Anvrde compgsitions mmmwgwmh?sphﬂwlbw&r%ﬁ“‘t AgHasight have been
dedchivad ihvesogmy7dre. an acyl ated 25 nonosacchari de,
which is a sub-portion to the above structure of MPL.
Synthetic derivatives of lipid A are also known
The bakﬂeriagljpobolysaaowaride wietheest adiprvanteigirformulated in the compositions of

ghe qgs%)ﬁ}’m?e g\ggggﬁﬁnﬂ%d[&ﬁz)pr&e%d%m&éwoﬁdeg gieca

pMsﬁW@h@qylmal@l aypthetje. Zavexprple: pyrifiest mangphasphondipidfyls

?@é&ﬁﬁé@ﬁ‘mﬂ t A 1@86§ ,raffd@@sadaéﬁéw friegephspispylat diphosphoryl
WO 95114026

Injd Arderyed| gglmplw @tq?eag&ag II{L?P 242921 ]1 apd Us 4 2094 Other

2(fMled[hBRsynthetic lipopolysaccharides have been described (Hllgers et al., 1986

AR ARG TE R P gy Rt o o

BF W06 10.sA pesicaiaty suliable baderial lgopolygpecbaridam

-, 9R) -3-[(R)
-dodecanoyl oxytetr adecanoyl am no] - 4- 0xo- 5- aza- 9- [(R
3- hydr oxyt et radecanoyl am no] decan- 1, 10-di ol ,

%}gt/ﬁ @gﬁ@ ePs agmﬂm tlla@tr(lﬁf beaused orhibe @rasatmebuventlon are those

1 f |
SurRosEHan Kabatn sy s SPELR T ndry EE8 o MHL 4B e
|lsinpiher dspaetyf the peesehbineshtior therldiScdeyivatives may @ﬁ@n ayinted
24 f Alchie t
é@os saéw? ogéévﬁgrr}év@m stL% otrt??m9 frel oris gupd] van

er agents. 3D MPL is a
wel | - known adj uvant manufactured by Ri bi | nmunochem

iriBedéakiviel Sf lipiBR U@ krownSndlaiy, bltat iimitéeRo:
2122204. 10 Another prefered inmmunostinulant for use

In the present invention is Qul A saponin and its

oM MpRl0e0%y-6-54p aetye2- iR e3-tadeghnoylaxytetradatdrioglaminebho;
I\ghos&\ono-%-qf-glucopy‘a osﬁ]-z-ﬁRS-‘i Y\k/c?r\éétyteh'adecanoylamino]-a-D-

glucopyranosyldihydrogenphosphate), (WO 95/14026)

OM 284 DP (3S, 8¢ R) -3--[(R)—d0decanoyloxytetradecanoyiamino]-4—oxo-5—aza-9(R)-[(R)-
3-hydroxytetradecanoylamino]decan-1 ,10-diol,1,10-bis(dihydrogenophosphate) (WO89
/64301 and WO 00/0462 )
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T

of the biological and pharmacol ogi cal activities of
saponi ns. Phyt onedi ci ne vol 2 pp 363- 386). Saponins
are steroid or triterpene glycosides wdely

dl@h b(}g;dgﬁssg in the plant and 15 narine ani mal per/EP2006/001442
ki ng aponins are noted for form ng coll oi dal

solutions in water which foam on shaking, and for

N b e L e
[Wmmadﬁwwmnqlmaﬁéﬂ@r‘&?lé -dihydreggnephosphate 10-(6-
aﬁﬂﬁgﬁg&gﬁa@q\f)\,ﬁ(%g{, qﬁgocyt es is an exanple of this

pheno

nmenon Is a property of certain, but not
all, saponins. 20 Saponins are known as adjuvants In
B(fif6d Ssoningas smé@mantsaﬂsmﬁawbemm VoD galsaeﬁcgamdm and

d
an n%ﬁgwllmﬂc A 91%&#) %d l&%]%'réfél? et cﬁlzlgglﬂillclnﬁ(e 0| .
ww&)gmwmaysbmbm)ulatedw aéwawﬁlswe!@ Fqgetélem@} ‘Ptb%'dagPPtﬁm 3D-
@@Is%&l—l@'{%«fw ha; uva$ﬁ H{aﬁufﬁﬁﬁfdmmlﬁlﬂlﬂﬁm%bhlehﬁmntana and its

aponari a I na) g:El;zogctl ons thereof are
’U@yﬁqﬂﬁééﬁ‘?%‘:@@d@g% 40 and "Saponi ns as vacci ne
adJ uvants", Kensil, C. R, Crit Rev Ther Drug Carrier

@ﬁl}qr &ﬁ%gGg uér%yr&%prﬁ%lg@t fér%.lsei“‘ﬁj\e %Fésgnﬁﬁ\?eg isJEﬁﬂl A saponin and

*@m"ﬂm SebOOBBp taugbhpr h-@ﬂlﬂg-mb@!é-t“ﬂ Srd Wagnes - (1906, geview
v that n%éi ﬁgagﬁarn@lé&o&&? BethiRE of $h Hlﬁs rwteohRalcinesod pp 363-

FRLBGHARE of Shpb 61; 61
386). J5P9ning o1 sterpié on karRANRaCoRidBHMHRY d@&!‘ea H{b&‘ég?ﬁ" and

b artslidrig8ems Gabbmed arermtddffo@dnﬂlingﬁt)ollhadalesowems in water which

{5hm ansbeking, ol fr prasie o op L YR o arepeareinos
m@mﬁrdaaemereamcpoﬁpm@ stegueadn the mentmaneiwhich gausp fi fpgfnbrane

eﬁcﬁg}sﬁeqq 5{ %%&mékanﬁle SMhis pAdrnseRBA,VHicHs a

cytotoxic T cells (CTLs),
ﬁmbemflosﬂdnﬁbtﬁn?iﬁ&cﬁ?ﬁ?m%t | g&a anti body response

and is a suitable saponin in the context of the

Saritesre K A= PR R Do oL e o=t Tod St
SR haeblftic @Bty bﬁnmﬁumsamum beercéxtensivelpspidigstn the art

@%ggiaBo ar | a‘b\gfg %@t Fﬁ%%?‘ﬂﬁ% cd%:’lﬁ'\ &d%ﬁ\(e%)fro'i_‘l? thedérk of the

south Aoweticsry eeQuillaje Srraneria Molinanand feacligi thgreet, are described in

084 aInH pﬂsﬂpoﬁing QE iicirie\eRijuBAts KeASIPOIR ) CHEREW Bidr\Deug
par ticul ar

{
Carier Syatd19%h, Vi1~ 3}4,5@'02%3'585@ QZ%Q 'gaég\%fa% %ﬁ"&ﬁgs tormed
ﬁﬁrﬁpﬁésﬁmaau nfldxee (I@@MS)Scdmpﬂme ¢relctions bf Quil A are haemolytic

Poran g ao
SRO e e uper dna PoifursRiie ot Vackfied flordihCR., EBI00 042 81 WO
9643 aT B, Yo 06/88%39). 0T e lefemelytie bapanjnsdAS3teand &Sﬁ?r{HPhé purlf'ed

E%étﬂigg ot é@vgg)eha% r%’es%ﬁ&a;&‘% Ucsht %l@%djﬂ%d (fRnéthod of

osones) when fornul at

d
1ot oo s dnclosdcn B oot o4 987 S0 ERA EP Q44 276 81, s-21 s a
Wafu%i sgﬁﬂrﬂlrﬁdéme& ¥ém Wﬁbmwlafeh@p%aWMNMamMch induces CD8+

AL R TR S

suitable saponin in the context of the present invention. Other saponins which have been

used in systemic vaccination studies include those derived from other plant species such

as Gypsophila and Saponaria (Bomford et al., Vaccine, 10(9):572-577, 1992).
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10 98/15287). A particularly potent adjuvant
conposition involving @21 and 3D-MPL in an oil in
water enulsion is described In WD 95/17210 and in WD

9%6]230%203?299 WD 99/ 12565, and are suitable CT/EP2006/001442
conmpositions. 15 A general discussion of vehicles and

adj uvants for oral immunisation can be found in

Vacci ne Design, The Subunit and Adjuvant Approach,

edited by Powell and Newran, Plenum Press, New Yorkd

AD@fHanal syslemineies dheowmbinatien @ RACEYIBIIRIG Adgrifaiixe and a

%ag&ﬂﬁﬁérﬂ%fi@%rﬁ&ﬂgrﬁ it @birakiser QSBIaNarsEmPL ab distlastidrig WO
e

rexanp avouri ngs articul arl ar .
SRR Y 2. ERtsesnicgoTbn Wi, P 057 oMol crolestera
ardaeise® i wo 82337Bhe sepmrasormingpatbaf dhedpragent thventien may be

Sl B B oy AR e oRBfgmtcrgton
{SE0M (ER (u10RA2:A1) ouippsorese) WP Tormyiated i chelesierel B, or n
RO Frnldr afoff qu\kaért Smul S QFGD5a72) 1 THe sapérssanty suitably be

I'nventi on, antaci d_capacity' i ant - perd

ssmoeaing b etk FichanaLELIOm SFPREE gl LR sE e WO
ddrsdgpy. mul ation under test remains above 4 as assessed
according to the experinmental procedure given In

Exanple 111.2.2. Suitably the antacid capacit%_mﬁlL,So

h pathiedladepoidr2 adjuvar? compasiiion dvoling 321 @nd DBk ingap oil in water
Eﬁw&'s"i‘é{a istJééﬂritfa% iHWBJ$5?%72%H%hd ROWBYIPA 24T AAINVERYY/ (565, and are
exanpl'e 1s al so

] pertectly acceptable froma vacci ne
suitabiespmpeditignsy specti ve  but such a high capacity is
superfluous. In particular, an antacid capacity of at
|east 8. minute | east. 1 ' \
roRnrreLer e a yeBlop <08 Abiu AT i lptdith bdfound in
Ve Dasighl Thé Slimedtand Adjuvany Bpproactt, efitedshy PowellaRd Newman,
%%nkﬁﬁ’?%sslﬂlem%m q§9 at least 15 35 minutes, at | east

i nut es, Ji a%

I's sui le. It is known that the stonmach
of small infants who have not eaten for a period of
o ‘?f““@%"ﬁ‘ﬂi%“*v%%a'%%?%"%‘33“’6*“"5?‘5“&%"%‘““‘“ v
negatively , ) : :

oD 401 S59mBle JRVOHANGR PAEIRRY fof 5 Tf VAR agLerd cteriostati
wBéké.ng With a low volunme formulation, which Is
desirable, it has been inpossible to neasure the
antaci d capacity of classical phosphate-containi ng ,
froa spdcificiemtodinst, pheliquldconpositianagepidna fa dheslpygntign has an antacid

gé%%rﬁ? %g bg%encd %ﬁ& 3kl higgibt R Rkeddda KOSt BebycRdssett-Rice assay

sactoptag adetalied i e aa s ﬂ%gt%% ety REE et Rb@fing to the
DHISBR ifteniby, By @i SapaciieRtrdnetheteribd ghitme, eapresssiddn minutes,
SElBEh S o BBV apBTER dobb socorang
ad tHehexpe smentalf procezinteogivandn tExamgled!!2i 2y Guitahly g Antasis eapacity will
¢QHRESeh 19 hnh SohARLE AMRIic®apacity higher than 23 minutes such as 29-30
minutes for example is also perfectly acceptable from a vaccine development perspective
but such a high capacity is superfluous. In particular, an antacid capacity of at ieast 8
minutes, at least 10 minutes, at least 12 minutes is especially contemplated. An antacid
capacity of at least 12 minutes, at least 13 minutes, at least 14 minutes, at least 16
minutes, at least 16 minutes, is suitable. It is known that the stomach of small infants who

have not eaten for a period of three hours is very acid, and that rotavirus is negatively
18



10

15

20

25

30

35

10 |l east one of the followi ng conditions: for 7 days
at 37C, for one year at 4Cl for 18 nonths at 4C, for
two years at 4C. According to the present Invention,

th@o%&l% %y of a given conposition is assesgeppPiosn01442
measuring the viral titer (i.e. viral stability),

according to the procedure set forth in exanple

%éﬁ égv %{Jé’f Qé,éi% ga eIncl'fur Bg}ﬁdsf WdRbGHkih® With Qﬂov@v@i&rfwb n:fmhutation

ehperature, Stabj

whieh mmsbie.urbhamagem@wg@@g defegyurg ihe anigaed dibal o cassical

?ﬁ aité-%é(ntélﬁﬁé fornfiati@a e Eh@‘phaé solubiling evasf easlie excee;ied and
atl on urin one wee |

el & PPy PEmE] P oyl Ry shi Yrf'storage.

Bp aamastpmélcmdnemmpmpnsma sarprigiogly ﬂgﬂvusweanempptﬁ!elmlpfg higher

S tﬁg(g éz[lq%{?mf ?Jebé?grs%a(ﬂ acﬁsg%ﬁj%u&ﬁnﬁal?&i WesHdsghaAd\Eontalfing prior

of at room temnperature (20-22C) .
almtwnulaimse conditions, a stable conposition is that
whi ch has a maxi numrotavirus titer loss of 1 as

%ﬁe@?&%:f 2 plmggq]' 813%25{1@ v%ttﬁ? %rﬁlg)\.lfngg%:ﬁc? coqg]&{sﬂ%ﬁ igl ﬁa‘“&le under at
le‘ﬁ@t&iheloﬂthe\f&lbwimg&oﬁdiﬁmsum DHays. @5 37 6y m; ong yeareat g,pp |f@' 18

|
Pt 45 el £ Soneheb Al s i o
givaibcompogitior istasaesssd By mgaﬁxﬁ@g dheoviral fitendi.e. opal Stabll ty aCGOI’dIng to
'ﬁi tﬁs&gwe\ee thrth H%Hpﬁalmq LT RAGRHF thedommutioh fwa daned

herei n stored. fr
oot o timp at B@iven oioraperatrpoSiaply g 8?'3P°§‘é°£'rr§m fsessed by an
"a@é@érﬁte& kabiity tad, fér@xafrtpre afier stermge obthe foyeatatiopduring one week at

%\[I)MTBg F@E?(r&to? E]lelé%)g}ph %tl é}ﬁ&tet'ﬁ)a? Wfﬁé gés té%s%d évepﬁ longer period

lottvaé, shiéh anduring semrallmqshs giﬁyee ak rgfnggrptc&terp@;g@reg(getween 2 and
e r@%cfa‘ﬂi?‘ %84 %gaf' ﬂ ﬁe@étué@d—@i’ﬁ?tudd%ﬁﬁks@ Btﬁhditleﬂs a stable

surt

ears u
@ompwﬁmutsaﬂnahwl@@? HaS@ "F&”PH@EN‘E%W Eﬁﬁs 8%"’3%56?6“ logto
QA GefMBARREEINAMABNS. Patlicularly stitalblb wempésitions aenthpes in

e clained i eni ¢ co S
WP LPS e reArRR O )3 of RB8 U Por loop f sultably
CUI‘EIOQ&, fils per vascihd dosd, 15 last Lport amalermm@llmétﬁﬁ %QU“"Q one
excel | ent vaccine take and a serum rotavirus
%%51 fic IgA responses. Vaccine take' is defined as
t he percentage of subjects displaying either a

é@:@ﬂi’g‘%&ﬁ ge I%qﬁﬁﬁmﬂﬁjﬁo eﬁ‘ﬂcgeonibgﬂm XPA4MR8 T‘l@% may be frozen and

earan

reareq 9380 3 PG DRI SO0 o 8P ol Vsl e table at 4°C
%F’ét ledsFbreSAhr upthcthawinyyi Tyicallyttiae/frozes farrekidion yill ey staby for at
5{53 P)r'/?? o ?%}S!e%sﬂg% Enolqﬁg C:%'i&%t ‘I@l{ﬁgntﬁ? Lt RS teéj%%aw gg?tgt@ast 3
byziavee end fehnairf statsie atifSdor a;mswen@a[ sw@rlr:r% 1RoReMas g4 ¥gars upon
tﬂgw:ﬁ cond dose. In a specific enbodi nent, the vaccine

57according to the invention is capable of decreasi ng
the occurrence of any, and preferably severe,

fl_'?ﬁ lpPﬁtu&?ééobRﬁﬁtS ftthe} prése?ﬁmvérmﬁﬂlﬁh ihmmbgmi@mmposltlon e.g.a
ypi ca

CCl i S "
A5G giob e i A mappeash oo fins sapatls ypicaly afer
t by stifasly tyo desmsiseparateddywae of fwe.months, to elicit an immune response

e.g. excellent vaccine take and a serum rotavirus specific IgA responses. Vaccine take' is

defined as the percentage of subjects displaying either a serological response, e.g.
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Typically, when the vaccine contains a Gl type strain
such as that of the attenuated human virus P43, an
i mmune response in induced to GL and at | east one of

t 0 serotypes selected fromthe grOUPC'rprzoosloomz
CQﬁg?Q‘{*{%ﬂ% @, &, & & G, G, B, &,

Gl1, Gl12, @G13 and Gl4 serotypes. Suitably a vacci ne

i
Paeans delibals Ffyit BARRTIRRaRy %ﬁéﬁ%”%&é’g‘
(BR|SAG3aralted it ro@nrusstmdm (EHBA) neny sloph Pl \RFENG ke ‘&an be
aé;ge@w%,ha vR/EIEiAIR g 8ice! sshple ddiedied beteparcinb st dose

odi nen sal d_gastroen erItIS or

e
Huserrigdrie 2 monihs after the secopd 5958, Ina axeeé:&c Dwéogi{nent the vaccine
shcsfdafgeza theSmventionas camableaftdecreasiog the dedunrenteeofalni ardcpreferabiy
osition i r
8 o [T gﬁgro%rrtgﬁ{s ag%% red t{ PIE&%O ﬂ@:‘éhf f;% rvgt%‘di? i able to
mnﬁhr crass-phofectiorpagdinstiraating sieales atherdhay thakeseBLIn A AGCIne-

%fwﬁ%n ﬁ%ﬁﬁb&né‘@ﬁtﬁ%@a CEGNGtraR 0ELaDhAL of fiecattonlatod

ferre agal nst astroe ter r _
@aeaw@ﬁi’&h gy iEmpne [2SpRRse IR Lk 3b ) M et B of e pon-G1
&o@@éﬁemdatadm tAb §@up orsisting afll 02,163 354, K G6f GZ. BaBLE10,

STt b Bra aPb A BBufas Sl PéciigSofiahiglh GF g apatie

@on@‘nng@qtecmn agsinst bsth Gbandaa-Gtatiainscgych a@@ S3pndior G4
Stiatns, bR iﬂ aﬂi'f.l %‘J@Lth@ 'ﬁ%ﬁll)}@ﬂérgm%@@ sefgipaOgeni c

conpésltl n eréin i's capable of inducing an
i Mmune response agai nst, and/or provide protection

ﬁ%ﬂé‘éfﬁc gmbbdiment! €iid fastrodntedtls b esvEregassbntortistie caused by a

Srgg str%zgpf?ﬂ %eigﬁct sgr%rt]ye &ég u&&gﬁ% e&h ﬂ'\%fcléuhg? E&'I‘I[IJ&WOH 9n
particildr it thendtediuasinain prédsentia theotiaimed cempasitian i a Bl egwiype, such
L\Q bl%trh%t ﬁ-h:?e'd'?@ﬁ’:e%9 ugie‘arhuhﬁn %L?w[h%l? sfrh FEV RIS (E!ZI‘\Q;C

i ve attenuat e%

Baﬂséﬁp‘r)ueremnt@ i§ Cpﬁeﬂﬂqégi"mmgfeﬂtﬁ% ppvers gD

bé‘USteG QVE?&EQ?S a8ah bbh (ﬁ%‘éﬁd’tﬁﬁf‘eﬁlﬂ ralsbiby a%taslmsetlaln ofa non-G1
astroenteri caused rotaviru

gfl’g})fp?.yf g@xaﬁlalle@y ajolayirus %[ag’ ha[vSa;uS & sefq %%F?nfogﬂhg Hst

b@’isﬁﬁt‘hg b Gef eam mveagea GR1GS, B8, G?s‘leGGQI@tB and@i4.Hea
%tctflgro Sribo%fnl'l]err]n e i{nnﬁﬂ'\f)ggr\?lc ?cﬁn}osﬁén clgi'i%ed%@relf IS caﬁ’@ol@&d

par m’runo%%ﬁw C cqnposi tion
aidacing dn emurietesponsspgains, anti/or pepvide on AgRiPst gastroenteritis or

CERPE géﬁroé&éﬁt@%uséaw Qi et BNé %@ﬂéﬂ)ﬁﬁlleﬁ tHeaBiloAaR] mtm

gastroenteritis or _severe ast r Oeng?c”‘l Ll S USG

ﬁ?rOW@a%tG%ﬁé G4and @B 'p agpﬁhebﬁpepﬂgem BGtn g Jﬂta"'ﬁtséj"a'"
bient IPthe d¥imed3Sonposiion isheP[Spotviigtepd, suthhas pitabhiisted to the

F\se”?%ﬁa it R RRRA St HRITRBEACE obBBIDY), e ARASE
eonfegedagairghgdstroententisicr lseveregaamemems/cegsq:tw a rotavirus strain of a
é’(@ #ED ?@gg%:ﬁ 4I2[8]ntgg?éJ ?ﬁ%{(?ﬁ‘n?le%ef a%’éVlhfésUst‘%gﬁ:HaQinB aQerclype
iselested froinhe lcsh@ormhmmofs PR PéoRp I ¥$ Jdif. P9 ang%’ﬁ types. In
%ﬁﬂéﬁl&lf & lﬁ%un(‘}dé@ucfdoﬂ‘lpﬁﬁﬂoﬁélﬁiﬁﬁa inkiefiis eapEdid cfémduging an immune

r?ﬁfee%@éa%%ta\éh%rf@%% B@F?ggor{ ﬁgatrgkéé)sgﬁg@grglseorggvere

pEstaEntdrtscagead by bt lpastianecsiitably ail of toe folewlay aon- P[8] type: P4, P6.
FREARG Lhidokieft, §RERRAed YomPotdRliicaphb 8Fnbitsng an immune

response to, and/or provide protection against gastroenteritis or severe gastroenteritis
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5 strain. Suitably the conposition according to the

I nvention is adm nistered by oral adm nistration.

Suitably the conposition is supplied in a single-dose
deyiS g? sosgh as a glass or plastic vial or syp&nEfoos001442
suitable tor delivery to small infants. 10 Vacci nes of

the invention may be fornmulated and adm nistered by

‘%‘pg\#}ﬂyt g CALA gﬁaln {f"éhlﬁ’ oft G Ypbahh 8 dRRRIHEP tﬁfe th thaepresent in

provi lve protect on

thorudroinisirssd emoslon SPRFIGN IS FPH SOAREIURD FEmesos a3 1PIe
r@‘fafnﬁﬁs?ralﬁhﬁd)@él%p&ﬁl@‘bf ReeSng érBinmrerrebpng$qﬂot anai/or provide
resent 1nven ovi d

rlepion aorBR GErSeaHS breov s epTot s Bhuspd By o 02004 rotavins

dti@iminogeni ¢ conposition as described herein conprising

adm xi ng a rotavirus antigen, a sugar and a

carboxylate with a pharnmaceuti cal

St e ccPmoAlienpaoaising 8 i IAterbon kg MATEL Bypré) acministration.
Bi?ltillé’oé?ﬁ‘pogﬂbﬂ‘@ %Upph@d ASlsiAgIF-dbée devies, sloh es adlass or plastic vial

dose of  vacc onprise 106-10ffu per
QI&X@‘%&“'WB!‘? feyedefysie ﬁ % doses over a period

of time, for exanple In two doses given with a

\zgl(cﬁpng gF Ig; lmv%%@‘:% be'?gltnﬁs\'étéd@not ddrSRistERY b@'kﬁ@w@%chmques,

can be estinmated in

\esing @suitable amdunkof five drsitoprovide effertive PIoRsics gAYy Pfa"'ms
ﬁ%ﬁh&?\b@r@m s:%qlﬁ:aﬁtf éav&fse %ﬁé%ﬁ&ﬂé indpsical vatenebd.t s may 25

owever al ned having nore than 2 doses, for
exanple a 3 or 4 dose regi men, particularly in

AgaoRliRg he preddntifeption Jrovdds a sithad Sor theepreparationtsif ¢ ligeid
} 1]
& ﬁ%fc\?“ﬁ‘é{"%g°éﬁ“’g}’%ﬁ?8"'ﬁ8@°is i da%gcerﬂoﬁgﬁgﬁ}?ﬁc;ogﬁp 968,

[V
 bdmiviega rdiasiats aniger; a bugesand agedrRYY e Withaphganargriea @\f

é&%@tab Audio nont hs long, for exanple the second
n any subsequent dose if appropriate, may be

given one 30 nonth or three nonths after the previous
ﬂ%%ﬁabl@lsfﬂsm loPiveSitus Wi nbAsal bb tiatwees 401 and 105 Feendose. A

An_opt | t of |
Bioaliasarel yorRs dpy Somatieast- HEn R dBr gy BOGerbh several
tbsesteses perivdrof trae, dsicnamalerie tvinyoses awaraw@ QMRﬂ'E'ch interval.

|
F 8}51685% gr m%?%g{)ﬂegéﬁp%sgéinﬁllbgg ??(d k 'cérgﬁigs'&ﬂ%ééﬂ iR€ie context of
tromevertiion &hat R G RS AET nge«alesvaa% q ek 105 PaRAPFe. ‘Beetts may
HQ»‘;&P& |b¥ oB%m%d By hmmgvuho}eqw 2 dbacR] foRbstaynpiec Beed doseregimen,

SpecCi t of the
SaodeBon R b B bke S Wil BNl Wi a4
GRS 141 14 orﬂe fwskd of age, slitablyrbeteeers 6 nme wealks\of age. Jrhe mterval

| |
SR okl el B G R ot 50 o
lemérapie she samomadusecan@nytsnbsaqws@ doer i aperapriate, aYdggiven one
tnji“tﬁﬁh %ﬂgre%n |sGtbr the %?évt&ls dbde, Qfapérﬂﬁhg &Q]ﬁé‘rbb&lﬁmmnmsailon

0SSi ere 1s no i ment al
|Sﬁ’i*ﬁﬂ’q'lﬁg&ﬂ @oﬁg@{ FReynk pf live wrus {or a single dose orefor a multl})llé dose regimen,
and optimal timing for the doses, can be ascertained by standard studies involving

observation of antibady titers and other responses in subjects.

Typically the volume of a dose of vaccine according to the invention will normally be 2.5

mi or lower, typically between 0.5 mi and 2.5 ml. In a specific aspect of the invention, a
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5 the formul ati on. The cl ai ned conpositions offer the
advant age over prior art phosphate- containing
formul ations that they can withstand gastric acidity,

r LibelebBhr0geni ¢ and  stable over a | ong shebbripifsnoissz
vme‘?ﬁé'{’h;{)el ng conpatible with fornmulation in a dose

vol une snaller t han usual such as snmaller than 2.0

SHI%J?EV %\éiﬁg Ugsfe ﬁl 5‘85%3"5 356 sunﬁﬂyé rvolum-EVdfl’l'lafFI@il thin 2.5 ml

VaCCI ne accor Hg
sucivasnd vaume of Dat weless, thabisiuitapieifor erabadsmi e B g o

iR 98 Pgﬁ{:ﬁ{aryth% ﬁéﬁﬁﬁhnqe Wit Bk sadithdt tﬁe fchniGal Géaslbﬂlty of the

fgrsﬂa%n Wiglegng there is ,g\otdyg'{o Lo g%%cg %medwg\%%mﬁ potent:al of

th@fo%mmhudar Théghmkd oau@bsiamsfoﬁer the adyantage: ovemprior art ghqﬁphate-

(§>ﬁi§|n|lrg rpﬁ.gq,{loTs ﬁaat él‘ngy gn \gqh\égénkiﬁgﬂg EBB tfr}'en%n m’ﬁﬂ!ldé?@l%o and

sl aes a langrshelfiileawhilst bdingheampatiple with gy 5‘“!#'0@ e @é’B'Hf“e
én%ﬁgﬂhél?ﬁbuairgﬁcﬁ’ﬁ s’smﬁlepi‘hah Q%Lihldarbbéﬂ sGigbly0 8.5 ml or smailer.

ered al so ar,t | det
Tipicohhe yelemn el adoRalgoaHiRATaANg R e TNFHIGER BoesS 8.5 mi and
£ AP QbitdbiyPappRéxirhtelyibewieh i@ minayl 125 sW) sbeh ammma;alyﬂo% m! or

t th t
PRy  duner BPpio Tk L8 Pk bt B FOLMERED eldo¥®2 mior
Islidve suctthssionsempld ot ndxbapil.d. ibml il dvnkard.5 @thlumes of 1 mlor
gﬂl':' L ?r{na"f}gr R5h 1 Ve, d. @gff BSHveaH Socitd 864 @, érﬁralééro%hteﬁ'ﬁlated within

ration na n e ther in
memp@tomermgmw%@gm%\q voigrne ofaus fhal $Hre Adviigelpied orally
8y A95b& babP B8Embihedby B vacdiRridinededse but on the
same occasion) wth the rotavirus conp05|t|on cl ai ned
herein. The clai ned conposition may al so be given
ﬂmﬁﬁmnbaém& aomwctsmo@bhmé maﬁttonrmdy alsicke fomsylated o doptain other

%ﬁggﬁ%ﬂ F?aéttki}'ﬁ a@?‘&ﬂrj?té’e %8 'E'lﬂ ggl%%gedglﬁ %&@s %oFIR%te&BE_?%amst other

VisEREE d6r dxamplai priisviag.aSaikaddBonaisctive iagrpénen‘@ﬁi@le for oral

FRERBARr Fa i gty GR6 P limp6 AER rolé AR BApodh BP
Sermies sty s, coradmpasterBa e 8 1oRRRSS Cakecl oD 2P etasion)

ngne gﬁ&%mpeaﬁaméiheeheﬂem order to optimse the
er of visits to the doctor. 30 In another

errbodl ment, the invention also provides a nmethod of ]

!rheﬁaimw c@hp@ﬁlﬁbfﬁﬁéy algo be givarcanosmitesip vith other norserakvascines,
n _hu spe

9 TS SR e VAL LR s pBaRh

ae BliPwive DFBA vamrmfsf(mneeam Rerdgtella pertysgigi- avhoc»pmg cough,

B@E%H%,g%%ﬁn g \!'a%mﬂ@f Lgfa@dé't ﬁéeuﬁébehﬁlgammea anﬁgﬁ lﬁgphtgﬂﬁex

bepstifie B, eengrsiss: mymes.Hpslia WM%H?CWQ%

RGBSR oridl t8 optirfieé theinambaisdisiE ol the tibeor.

conposi tions claimed herein are capabl e of providing
protection 22 W 2006/ 087205 PCT/ EP2006/ 001442

dganiotisdr embbdirtient) thegantiorealseprovides a methed of treating or preventing
écg,g ifL8 tas% {aedi&?a%% fﬁ%"n% 5 tésﬁemdﬁg%f%ﬁ%lﬁ& children such as babies or

efl ne as an e re%%lrjng
hnf@fm tbaladmst@mgéﬁ §aig humao ﬁ%“é’t’i ’lﬂ?d thereof an efiective amount of a

liquid formulation, in particular an immunogenic composition or a vaccine, as claimed
herein. In particular the claimed compositions will prevent from rotavirus infections. ina

specific embodiment, the compositions claimed herein are capable of providing protection
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therapy (equivalent to WHO plan B or C) in a nedical
facility, or an episode with a score >11 on the
20- poi nt Vesikari scale (Ruuska T and Vesikari T.

RO&B&&)JGM?H% sease in Finnish 5 children: use ofcr/gEproosn01442
nuneri cal scores for severity of diarrhea) episodes.

Scand J Infect Dis 1990, 22:259- 67) In a still
LD B %&rggrﬁ{aﬁhs Ratidiiard dg §i¢ifaBodrériit. TeseiBR

at e ‘and
gasyoenmmrs iscdalines oF SmpPSoRRIRRTING ESRIGHRAUSR Andler reddration
t €f€%hf0§lentft9WHd5‘ Biah VBE&ICIWQ m@ﬂtcﬂ I‘fﬁMmbr anepiSode with a score
rO

I rus associ ated di
Ao 0P enC ARG Seria AR vieks 1 R VYKL ot ;8 nnish
ﬂhldr&nO.lsarwl nurérival $cees foresverith afididrhel em@gm &cand § lnfect Dls
prevention of rotavirus infections,
E%?/%? ot)ecti on agai nst gastroenteritis and nore
espeC|aIIy agai nst severe gastroenteritis Is
%%ﬁig 'hﬁ‘!hla%’erﬁl?ﬂﬁrﬁéﬂ%' i Fﬁenﬂoﬂl l%rdvﬁieélfwlmﬁrseima%téwms antigen, a
| men e inventi al sp_provide
GEPRIsh A ASUSRS R RREE g SraT ergge Smadifiot e 8.
@éccme fonAdl mmnmrqmmwﬂm of ootandrsis ebsuiciatad diseases in higans,
reat ment or
F@'Slg §8§HWHW' ?%Q ‘16%5%‘ J:ul-i S’ftb%MJeHZJI-P@ﬁ QR pHED and

SSUSCE
pamprisesiless thas &ireM mhmhﬁ@ntn R?ﬁlcblﬁévliﬂ’{?'i‘tl?ﬂ o B?E)F'F% infections,

gﬁ‘gb@{‘?‘&&’%h Bgasﬁwagﬁaéﬁi&hs SP@Asre e@‘&ediﬂw @gaifét saveraf e

ectl vé anount of human |ive attenuated
gestrontentis Is espesialy gandamRi¥eSn i nfant within 4 to 14 or
15 weeks of age at the tine of dose 1. Typically the

nf | l. be f v
i 2 é\nqec{tjg g%bo{ﬁr}taﬂ{a ifie, |ﬂ\;eﬁg%xﬁfé%iqr8w€esa{5%@ggrsée gﬁhlﬂﬁan! e
attareated ootaviruk fordie mafufactuief amitmunogenie gpmagsition s sleimed
ﬂ&%ﬁl o hréatin n‘g \:C'F‘} #géveﬂrtﬁ)n d’l"?&é’\ﬁmé’gss%@ﬁteﬁfcﬁs%bséﬁ \Kﬂlﬁbut é%t'ésmg

n anot her e the 1 nvention al so r{%r ovi d i tw
altqsisvgﬁg:p@pqnnm@@ﬁr. @a@éwgggqng prcmevegg%gqrgq g8 gdmlnlster ng 0
bRl d0des Wk niid, of 8 Bafednd \éffadtive BMOGMH la»athe hafigindive attenuated rotavirus

e s e

Wlhfamy:hlabeefrdm 6 ts ¢4 eeblexiold atthe tine of ihefrs@ doesi. ¥{ithingheeoniext of
&&t fnt in\@'tln S nufaf Erﬁ‘r{uﬁ is :?iéﬁl% %?ﬁ &n inpaHt ¥58d fom Ao 14 or 15

ut arate, glycola uconat e, “pi nel at e,
dksanfy!geaﬁ%h*rﬁ‘tl on of two or nore thereof. In a
speci fi c enbodi nent sal d car boxyl ate is adi pate.
Typi cal |y phosphate wi | EFrese

1 . .
dnyanather PH‘PP%‘H‘GB% tlmnyﬁgltl?r(l) alfo ovidas, Poﬁ nggﬁt*mﬂwog%%"&ﬁ composition
*éaﬁprﬁsmgndbrbﬁaiud BAten, apegaf, IMOsdetmxaydi & earbotitehwherein said

t been e
ggl\ég?sﬂgnﬁgg mﬁl-ggfsl?ﬁiugg rh%{?g* % té gl?quq §W+wﬁ%&8 g%ld:fya?oxylate Is
selgctbd Sropmttse dist sbadistingt of; adipats, onadster @epigiearprapionate, butyrate,
'nqgﬂhg%ggﬂia‘iﬁtﬁ}’ %@&Eaté Qidhaie! B&elaﬂa @and Ry lcoMBMBLOHPHFUWE .or more

as set resent. descr| ption

Nenvea op acapecifs SbadERLAAS GV RS AP, U Ghpsphate will be
horesBAt atZ3concentration of 10 mM to 1 M. The present inventor has found that these

specific carboxylates, which have not been associated with the development of oral
vaccine formulations, have fulfilled all the desired requirements of siability, acidic
resistance, immunogenicity and formulation in a small dose volume, as set forth in the

present description for the development of a suitable oral rotavirus vaccine for human
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WO 20061087205 PCT/ EP20061001442 infants. In
particul ar said carboxyl ates have no detri nental
effect on rotavirus titer in the fornulation. These

gﬁs can adequately act as alternati vesciBFoos/001442
conventlona car boxyl at es such as succi nat e,

glutamate-and citrate for exanple in phosphate-
thor}gal' %ﬂ&ulﬁpgﬁa béfﬂéxy‘ia‘?ém»%tdootﬁb‘inmé{tél eﬁb&&in wpairid titer in the

d b
i TogpecearamyEIE. G SEFUAAM 8R Po ATt ol Foptione!

o&?ﬁﬁg steh A QuEsimale)S plutadintd Sandscitlatb | imecb)ﬁﬁplﬂ I’ﬂ FﬁQSPhate-
are ntacid capacity ,an e iof t
N T e
Hekeidbiode equalip apply tmthisf arpectsal theaprgsentisvertips. Hypically the "PH range
! evegﬁ;%ogﬁoﬁ) rsla%tr@ﬂﬁéﬁ&eiﬂfashé’rm érﬂé@éébaﬁiw 4 sheifdife stability.

I nvention Wl furt her

H‘@siovertbem alsg pravider &erceethed Ph%’ePﬂﬁi'%\/\Si% g9 GEPositign, for,dses and
RSROR GreveiTiitr Sredtmenfsimitian infams odingsdid senposttionuat ed
human rotaV|rus liquid vaccine 1) In the 15 absence
of added phosphate and carboxylate, and Il) in
THee SRBATOROMWIllC bé rfattiesr adesaribarh b oefsrence tOntheh@"a\wen ggn-fimiting,
of ded phosphate 1.1. Preparation of the

Sations 20 L1.1. Conposition of the DVEM nedi um
(to prepare 1 litre of DMEM: Water for injection:
0.8 liters Dissolve successively the foll ow ng

COm it ey s B3 A o i e

Alssunch iof hdderi miﬂsphamrandtcaﬂadhqlate, ahd@ipinthe presence of citrate as a

ypuvate: 0.11 g 30
@rggﬁggfedﬁlﬁvﬂbée é%%%@%n sol ution (500x
concentrated): 2.00 Ml Water for injection: 1.50 m
\| or bydr i 6 i aepkrated): 0.083 m L-Cystine:
Srne: 0.072 g Water for injection:
2.00 M 24 V\D 2006/ 087205 PCT/ EP2006/ 001442

PN 0BG ngSsitfoR o tHe @MEM Crdduntilto prepare 1 litre of DMEM):

Water for injection: 0.8 liters

Dissolve successively the following compounds:
Sodium chloride: 6.40 g

Potassium Chloride: 0.40 g

Magnesium Sulfate.7 H20: 0.20 g

Add iron nitrate solution at 0.1g/L: 1.00 ml
NaHzP0,.2H0: 0.1412 g

Sodium pyruvate: 0.11 g

Glucose anhydre: 4.50 g

Vitamin solution (500x concentrated): 2.00 ml
Water for injection: 1.50 mi

Chlorhydric acid (concentrated): 0.083 mi
L-Cystine: 0.048 g

L-Tyrosine: 0.072 ¢

Water for injection: 2.00 ml
24
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L-d utam ne: 0.5846 Cal ci um chl ori de. 2H20: 0. 2649 ¢
Sodi um bi carbonate: 3.70 g 5 Water for injection up to
1 liter DMEMrepresents 5% 6% or 8% of the

I%w@%ﬁﬂ? detailed in Exanple It. This Corﬁéﬁmﬁ&%omz

I'hal phosphate concentration of 0.059
0.071 mM and 0.094 nMrespectively, 10 and - a f| nal

%qa@: 658@9%3%9%5 |on of 0.065mM 0.078 mM and 0. 104

itam n sol ution (500x
Leehmnne@t@éﬁ Water for injection: 80.00 L 15 Folic

ﬁlgﬁdél-ﬂ-l@ -@adeabgm pant henoat e: 200.10 g Choline
ori 200. 10 I'nositol: 350.00 g N cotinam de:
%b‘"@b‘cﬁ'b%?t@ﬁ'mdgm ne Chl orhydrate: 200.10g Thi ani ne
whiprohinficaéreup @0Qiter0 g Ri bof | avi ne: 20. 002 g Water
for injection up to 100 liters. 25 Am'noacid

solution: Water for injection: 144,00 E Ar
MBEM7eprgsents §%i §fé or §%0 the f@‘m%a"m%@?‘ﬂleﬁé" ’Saf%“q?)g ﬁ“%o
%u{g%ﬁi % ne: 943.40 g L-Leucine: 943.50 g L-Lysine

315, 80 L- t hi_ani.ne: 0. .
£ pheytais rderiot i SRl p o7 { b gyt ovectver,
L- drgypt ophane: 144.00 g 25 WD 2006/ 087205

POl R0 05445 ration of 0.065mM, 0.078 mM and 0.104 mM respectively.

Vitamin solution {500x concentrated):
Water for injection: 80.00 L

Folic acid: 200.10 g

Calcium panthenoate: 200,10 g
Choline chloride: 200.10 g
Inositol: 350.00 g

Nicotinamide: 200.00 g
Pyridoxine Chlorhydrate: 200.10g
Thiamine chlorhydrate: 200.10 g
Riboflavine: 20.002 g

Water for injection up to 100 liters.

Aminoacid solution:

Woater for injection: 144.00 1.
L-Arginine: 755.70 g
Glycine: 270.10 g
L-Histidine: 378.00 g
L-Isoleucine: 943.40 g
L-Leucine: 243.50 g
L-Lysine 2 HCI: 1,315.80 g
L- Methionine; 270.00 g
L-Phenylalanine: 594.10g
L-Threonine: 856.30 g

L-Tryptophane: 144.00 g
25
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L-Serine: 377.90 g L-Vallne: 842.00 g Water for
injection: up to 180 Liters. 5 Ilron Nitrate solution
Water for injection: 1,035.000 mM Iron nitrate.9H20:

0. Ybobbdddper for injection: up to 1.150 literg-tRproosiooraqz
1.1.2. Iéreparati on of the rotavirus fornulations in

t he absence of added phosphate and carboxyl ate
. 3L 60 presented in Table 2 has been nade at

E‘%’rﬁ%ﬂ'zgsga%) total scale, representing 166.6 doses
bivalines848.009 . 95 g) each. 15 Fornul ation no 60: to 143
Wt FR injédid@nip thsoeks.m ned so as to reach a final
325 g preparation) is added: 162.5 9 of sucrose (50%
w w). After conplete dissolution the solutionis
fdeNitdatessetitiby filtration on a 0. 2pi m nenbrane. Under

a?érifér‘?rg&éﬁm”b% .5 g of DMEM nedi um cont ai ni ng
the nec ' '

) ssar uantity of rotavirus to obtain 108-0ffu
from nitrate 8H20: P418@ded. In this case the dose volune Is

Waer fdr-injddiBnliptoi1s1shamgegeni zed and distributed in the
,appropriate dose container. In this exanple DVEM
represent 6%wv w. Results of the antacid capacity,
.2t | Blepaiiatian oftthé extevérasifornulaifons irethé Bbseyice pbadslad whospfate and
é%gjg%tg to 4. 25 Table 2: 1.5 m dose vol une BRR*

i'ral Viral titer Viral |1oss Sucrose DMVEM pH at
time at Titer after 1w after No %ww %wwt=0 pH >

ForhuldtioR 68 plestited TETADE Phad bt hihdk izt 328 (260011 toal das)
60 50. 0% 6% 7. 82 <f1 g :f 5,4 0.9 * assessed by the Baby
Fepeasenting 4668 qasrppl 1881 (LB PE8Med according to
Exanple 111.2.2 Table 3: 1.5 m dose volune - Viral

tability,ak, . i L.r.atione
bl B 98T\ DTGB By 4 Ligi el 42
gozpelatiords Btied0 162.98 PLOBasEF0PRi0 GAiRY Frmppletq disgolufionhe

: in i . UpiRestérid oéhdfiiofls NS g of

%8%34&%&m%eﬁ%yﬁ%ﬁﬁor7 M a 8.%m9ﬁ@r.nl§r9ﬁ€ lﬁ:l@e | B.cl'o go
DMEM medium containing the necessary quantity of rotavirus to obtain 10" ffu per dose
is added. In this case the dose volume Is 1.5 ml. The mix is homogenized and distributed

in the appropriate dose contalner. In this example DMEM represent 6%w/w.

Results of the antacid capacity, initial viral titer and viral stability are shown in Tables 2 to
4.

Table 2: 1.5 ml dose volume

BRR* | BRR* | Viral | Viral titer | Viral loss
Sucrose [DMEM| pHat | timeat | Titer | after 1w after
N° | %wiw [%wwl t=0 |pH>4 | att=0 37°C 1w 37°C

(min) (logy, ffu per vaccine dose}
60 | 50.0% | 6% | 7.82 <1 6.3 5.4 0.9
* assessed by the Baby Rossett Rice (BRR) test as adapted according to Example 111.2.2

Table 3: 1.5 ml dose volume - Viral stability at room temperature

n® | Viral titration after storage at room temperature (logy, ffu per vaccine dose)
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* = nonth(s); ND = not determned Table 4:1.5 nl dose
volunme - Viral stability at 4C no Viral titration

after storage at 4C (log,o ffu per vaccine dose) *

TS m 2 n 4t 6 nt 9t 12m 1w 37C 4ffepfbeinoiaar
A T T 8 B 6.0 5.5 ND N

mont h(s); ND = not determ ned 5 1.1.3. Preparat|on of

tha raot aviriic

ne t -+ Y I gl y|a@ﬁ*
D tr Z"%\c%lm(mﬁe'ﬂ* 0 'ﬁ* i i

Dr esen ar [2) QF]| tl_are

4050 keib i [n56he BP0 hoNDi o NDar dNBo cth?i om® i NPugtNBt pd
AT - avrTus stapbl Tty and antaci d
c'a'ﬁ'g qu) %t‘ﬂe%orrrm&fjations 10 are neasured
according to the nethods given in Exanples 111.1 and

Table £:1. masﬁwm Vifral Stabty sasc 110- 115 and 128- 130

for Aol af - ono B e’ J080% 0 4 G OFe I Ao e

128- 130[ Fay nulater ohst mi0F 2" jprdasert &dnl n 'Be{DT 512°m
Have begn rradelwe&'i"(3254‘l§3(2500m) 4°6t dl ¥Ealle 4°C 4°C
r
ﬂ

,.-

=h

epeesent bag 1064 15 Gdses 68 2 S6.A (3585 g)NQach. ND

unuu cpPa gd—as foftto . 0 1723. /1 g
’ fthg;l) %ugﬁrlty d‘wtderm ned so as to reach a final

325 g preparation) are consecutively added: 19.29 ¢
Hé Kb (fﬁ'&ff!ﬁtrﬁtavk&%@zmétﬁb§eMmg WoardOYate

correspon Ing to a final concentration of 262 mVW and
162.50 20 g sucrose (50% ww). After conplete
dnrﬁfaud{mgnp;bbm)smmm:a salare emixed ngble brppbitibes and epnditions

gtlistrﬂgéw ﬁ%@?%ﬁs n;é% %o?avirHQ gt%pwgtaﬁé] é}étgcs‘.lg grg cﬁﬂ( Qf‘tf’ne 3o°rrn§Iaﬂons

aretraessned ateordibg toi the M@'ﬂ@ﬂﬁ giverein Bxgaplesilly éﬂ‘éiﬂl:lz “F%ed“’e'y
this case the single dose volume is 2.5 nl or 3.25 g.
The m x i s honogeni sed and di stH‘brkglt ed in

BRI 6 HESRAA3R P Here ProeR ﬁ.vg'ugs?gkﬂi%ee-ﬁﬁm‘s i for

fEﬁﬂblHﬁBn%QH’O-%SQﬁcﬁ Gﬁlwmmmo?mmmegmmbﬂs Ht-115
ration o .

oS JuseBlr e aRbiAgn Sl e 250 Mlfiiedl. ppresgyina 100

aosesof epal €3l2Bgreacti ng to a procedure simlar to that

explained in respect of formulation 110, except t hat
the anmount of ingredients is_ adapted as d

tail
Fauiaion 1£6 wesRisnpIod S fIpHE T8 1291 B WA (@ cetprppped so
gj ¥d regicH Al 924 @Weﬂgralti&gr#éib@ﬁétﬁ:twelyla@de'd&@29@ thiveddum citrate

%gg:}ag :%I!-bd eﬁn%rlzgfa,g g:oa'esponamg ?o afi F na‘f conceﬁfraQ%h o'f)’ 3@2 lglM) and 162.50
g sucrose (50% wiw). After complete dissolution the solution is sterilised by filtration on a
0.2 ym membrane. Under sterile conditions 19.5 g of DMEM medium, containing the
necessary quantity of rotavirus to obtain 10°°ffu per dose, is added. In this case the single
dose volume is 2.5 ml or 3.25 g. The mix is homogenised and distributed in the
appropriate dose container.

In this example DMEM medium represents 6% wiw, corresponding to a final phosphate
concentration of 0.059 mM.
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5 tri-sodiumcitrate (Na3Citrate. 2H20, Mv 294)
(corresponding to a final concentration of 259 n\,
0.197 g citric acid (Mv 192) (corresponding to a final

e n of 4 MM and 162.50 g sucrose (pOPRr2006/001442
Sopviggis

e rest of the procedure was done as for
formulation 110. 10 Results of the antacid capacity,

ﬂg&}g}_éﬂg%_%;rleyp%ﬂaéed%c\é%@b r§ 5 g%lsi’:éad\l/‘% ifHilar @'%%x;b%éined in
r&3ipBEt of formblalibr €10, exceptthafithe:ampuns of in@efiipplé lscgd(a,pggp@s etailed In
TEH@ é‘:o Eﬁf %Mep@fﬁﬁlaﬁdnrﬁ 13as épﬁfed&fytrﬁkinémeaﬁnoﬂnng ihgredients:

2R o weier e prinedsae s b oo & Tals o HaneiRET e 97 o
t@-@cﬁlm‘bﬁraﬂe'«:(%%@atg 2/, Mw 294)Yddiredp@@iihglo 25ipaldonsagiration of

1 1 9 ot 4

Boghe), 0197 & o gy foKHEardg 1o A1l Soipentbatiorel d mhe

ahil460.50 §4utro28EOFONMEITNS. rest of the prpcsdyse was dgneas ffi%’“"“ ation
(3,093 0.333 50%6%5.37 14 5.7 5.6 0.1 * assessed by

tl(w)‘e Baby Rossett Rice (BRR) test as adapted according.

to Exanple 111.2.2 15 Fornul ati ons presented in Tabl e

FcRY 6F the Sita 88 84padity, fitfal gra( BBOand viral Bekility sreshewn in Tables § to
representing 166.6 doses of 1.5 m (1.95 g) each.

tacid materials: Ctric Acid. 1H20 (Mv 210),
Na3Ci trate. 2H20 (Mv 294). 20 Formul ati on 128 has been

b?tpg.rfg )&og;%mg\ello 89 g of water (quantlty
e [ eac

a fi ra| 325 ﬁ anar gi-i Ao
i thfthe fol'ﬂf@wl ng i n;redl 9555 3HRY8l g r[aF KRR Vidioss
itrat eitrkNaGt&?t&r 8ticeosd HAGEM MpH20 4 )timecd rE@bonﬁﬁeh@"t o ater

al Cp APl os 4| MiMo, | W 328 agt=0i |t raxccaqieh 37°C
tri%gﬂ Ejﬂ-’i % My 210) (cor|responding ko a fiinal

donceéntmpt O(M)of 6 M) anfl 162.|50nin) <,q@g,.§\ép?r5@a;9medose)

A)-—AfHet et-e—gh-SsSottl] thE 3 pn 4
st1épi l'i 8ed Uz?éi yyf"%l t r%"?i 3:13']6%' alg‘{.jZn(riwlsanerr r:niz 780'9
190UR66 T aFwoHCEO%P200%/ Plaldsld  Under Sst ef i 154 0

andiitianst 19 5 g of—IDNVEM-e-ei-tah

eld@q Pl @496 |t ﬁa%f %t 8o lis| w”%bt rénu Ibbﬂ% flfu ®
1§wo".81r4 ’o?éh%ejrq-so* T89S | Ce9f [[Ne2ddse.gs|l.g4ant| 002
. g. ha

ne¢ M X § S honogenitsed Ldtri by

mfllﬂcmDMe oc2eSe| GOt ai p%r | 58 thi1z12)aff e w5"5?)|\/E 0.3

t 49 Sspongi g 4o f Tggal| o.1
ph 65 grpg:y( &ﬁ@én SQI/D &%f 5.37 i
* assessed by the Baby Rossett Rice (BRR) test as adapted according to Example 111.2.2

/\—hn(

Formulations presented in Table 6 have been made at 325 g (250 mi) total scale,
representing 166.6 doses of 1.5 ml (1.85 g) each. Antacid materials: Citric Acid.1H20 (Mw
210), NasCitrate.2H,0 (Mw 294).

Formulation 128 has been prepared by mixing 110.89 g of water {(quantity determined so
as to reach a final 325 g preparation) with the following ingredients: 31.78 g tri-sodium
citrate (NasCitrate.2H,0, Mw 294) (corresponding to a final concentration of 432 mMj),
0.328 g ditric acld (Citric Acid. 1HzO, Mw 210) (corresponding to a final concentration of 6
mM) and 162.50 g sucrose (50% wiw). After complete dissolution the solution is sterilised
by filtration on a 0.2um membrane.
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0.059 MM Formul ations 129 and 130 have been prepared
simlarly to the procedure described for fornulation
128 whil st adapting the anounts of ingredients

aCﬁ@rzg(km'an Table 6. Briefl Y, 10 fornul ati Onpéﬂﬁpﬁ)@@ﬂgpuz
been prepared by mxing 0.77 g citric acid (Ctric

Acid.1 H2O, Mwv 210) (correspondl ng to a final
concentration of 15 and 31.36 g tri-sodi umcitrate
(Na3Citrate. 2H20 ((Mwv, 294) corres ondLn

Ungpcsderile a@nqmnafwgw RO TPRRR i Becstey Bhantey of
r@thﬂﬂﬁft@ gbthh 10P St yeer doséls gddadt Initisis agsk the)dose is 1/80Mkpr1.95 g.

SE ngxéssrﬁ%nzoé%%{ éjuzor rcEs%r@: _ IS}E gme a%,::ﬁ:ﬂwét@%hsémrlﬁ%l@axample

[INVEIB Gictdiven repPesRots @m/wmqqrre@mndewd@ adinaphosphgte gongpntration of
Gatration of 472 mM). The rest of the ingredients
proportions are in Table 6. Table 6: 1.5 m dose

volunme Citric Na3 BRR* BRR* Viral Viral titer viral

HoptSlatioei 196 hnitld 3Chdvedieen pidpannd simil@ﬂftd tpelpmcedurwées&ribed for
Titer. ai.rer 1w aft
foryFation 128 Wit adt tigglge o%{lépjof el o apie Riiety,

fomutition 128589 beaha8eM@I@US Mg g@”@ i 99*3 e AT, Mw 210)
(%ﬁe 8 M% %P@gc&t&’& &35 aneiﬁaﬁdﬁaﬁ% glta-s%dﬁnﬁclﬁ?at@ 1

0% 6% 5. 92 13
(HeddsredHyy (MneOB:aspFenraadias fo 3ival °?’Eﬁ?§[a‘t°8 pit42amm.
rRfANLEsh feaRizbess pieaaxsu ayrmlmglzzs g clfric 204 (Citht AcidHIQ Iw

Py GsPresponnipg I 7 B senoaptfih pl g a3 LAIREA G Likte
(NagQiitte 2HO (tw 294 paimespatiding o a mna‘momentrat@mof ATZ2mM). The rest of

7 ND ND ND 5.4 5.1 ND ND
tﬁb%ﬁdﬁg%%rﬁ%g%ﬁ éﬁb'g @0 ND ND ND ND 130 ND ND
ND ND 5.6 5.0 ND ND ND ND * = nonth(s): ND = not
-pgq,t,@gm 55 dgge\pgum,oes/ 087205 PCTI EP2006/ 001442 Tabl e

L? Stapieds hjw?ﬁ i altitar ) 'Virél'loss
|tr$t9’5'ﬁ af'f'%} stora&e at| BBR(| ogl ffU per vacci
ose)Aci=(HzpCltrate. |Suerpse)DMEM (1 phiet g tife ab | pFite] 2 ﬁ'fe”‘lw 3"*?5
GdC 4& 4%@4@34@8%@1& 5i=8 NPHND: NRt 508 NEF°S. 71 1w 37°C

Lﬁf-*

M) (M) {min) (logyo ffu per vaccine dose)
128 | 0.006 | 0.432 | 50.0% | 6% | 6.97 13 6.1 5.8 0.3
129 | 0.015 | 0.426 [ 50.0% | 6% | 6.55 12 5.9 5.8 0.1

130 | 0.052 | 0.472 | 50.0% | 6% | 5.92 13 5.9 58 0.1
* assessed by the Baby Rossett Rice (BRR) test as adapted according to Example 11.2.2

Table 7: 1.5 ml dose volume - Viral stability at room temperature

n° | Viral titration after storage at room temperature (logye ffu per vaccine dose)
Tm* | 2m* |3am*| 4m* |5m* | 6m* | 7m* | 8m* | Om* | 10m*
128| ND | ND | ND ND 54 | 51 | ND | ND | ND | ND
129| ND | ND | ND ND 54 | 50 | ND [ ND | ND | ND
130 ND | ND | ND ND 56 | 50 | ND | ND | ND [ ND
* = month(s); ND = not determined
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129 5.9 5.8 ND ND ND 5.8 ND 5.6 130 5.9 5.8 ND ND ND
5,9 ND 5.4 * = nonth(s); ND = not determned 1.2
Rotavirus Stability and antacid capacity - results 5

R%@‘éb(k}d%z?ﬁ ral titration at different points pepykpiRioo1saz
has been eval uated according to the procedure given

In Exanple 111.1 and the antacid capacity of the

I n t®l | owi ng the protocol
.Ifl !/eggjn 1Ia§ hggoiba?ol 'i‘? VESV%M%(%S;?I?QM_LLW
Fabhes P to gviral iraties afier stospoe: atd € deme B) Pof VACHTR 4PSPlon
)0, Whi chragasT P 0 Of* JareXyl ale* dné reddedm* | 12m*
bhosphat e, hadwyr-eht4e d capadi tyycand 4°ar tihet*’C 4°C
FXTH2BT TEd6a P glaose ND T eNulppeerbi M t5.8f | PRD8.|0 Bar
'r”Q-,.. R AV Eox X F ett ] full 'atiDl
est?&d %g?ab e§ 5 toNE, thlgl:i iy g nargﬁ?ai ne Dlr afyf6
an@e 0 ajgout_ESO 7. &Dexcelpb foerﬂormﬁ.&ti onNBR1q, 5.4
ch i above-88—As—Ccarmr be SEen
'EB'FW{FF?@ Nﬁ’rng“qéf?rg\;negnd viral loss results, the
rotaV|rus stablllty inthe liquid formulation is
(2! ateedl s n‘afantéad%a QitFutaalion. In the range of
| ormul atron to pH 7.0 (i.e.
formul ations 111 and 128), the viral |loss after 7 days
Rétaﬂ&)xs Sif4T tivagorkat Miffefdnt poihie W tinesvieds Heln evalbaibdacdrding to the

Bgd}.l@?qr}[!s?ﬁng? Wﬁlngﬁ ?%\h{f% gh{a tcﬁ&a&tg ﬁwh[a f?rﬁ{ﬂg?blf‘% been
efkludted folibging the pentiztiot givem,in Exarnpie Hb2. dhe resuits aredliugfrated in

]’L%b%];_a@ they showed a simlar antacid capacity to
a formul ation 110, as assessed by the Baby

Rossett- Ri ce assay (see Exanple 25 111.2.2). This

ot ﬁ*f?foﬁ trfé%ﬁﬁbltfarmwtlbn 8%, W@fbstd@eow ofedrbdxytatd araff added
mn or

PSR ie6 e s Bpeci Py RrBar o E o PR sk R 8 Fgper imitof

pi BIOtfersviruastbilityas consi dered therefore highly
satisfactory. 30 WD 2006/ 087205 PCT/ EP2006/ 001442
Al ternative carboxyl ates have al so been tested

FeraBlexpatimantz)fasmulationsdesied BIabiPS Sfie BB P WaSTBANENPY S
}c’j&H Sof %Joﬁi syt & Yoy f@ﬁ@Mﬂﬁa‘ino@ft 16, anm@khmtt@@a pH\of Bisove 8.0. As

| r %@p Jﬁ'ﬁ'sthe Slf%gﬁﬁﬂ‘zgr%ﬁg? %ng, E@l%ﬂ%‘“@&ﬁ?%li%" liquid

fovatilafonlie Felitbd 1athe anbwth)d fatedatian.dn terange of deoaint] B4 (ile.

BBt FoLeaT 78,47 RuUGudre 71150 T8 Pkl URal 4s'diofdays at

Pr@spdscitept at a low level (.. below 0.5 log), and this contrasted with the result
obtained for formulation 110 (pH > 8, with a viral titer loss of 0.9 log).

"’ﬁr—r/m—rwm

In addition, formulations 111-1156 and 128-130, they showed a similar antacid capacity to
that of formulation 110, as assessed by the Baby Rossett-Rice assay (see Example
111.2.2). This antacid capacity well exceeded the lower limit of 8 min for 2.5 mi as well as
for 1.5 mi dose volume formulations, and actually reached a minimum of 12 minutes, and
was considered therefore highly satisfactory.
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10 The foll ow ng carboxyl ate salts have been used to
create a buffer capacity: acetate, nalonate,

succinate, glutarate, adipate and nalate. According to

t given carboxylic acid, and depe
Bgorgr@?@cu?sgr weight, it is possible to find FeDr00ser

quantities to be fornulated to achieve the target
antacid Cit t t ikl
A BT oS vt
fasisiblesdltebativey whenaelptivelyi low amownts g@qay@ﬂa 8"’%_? for
Harloie GETWERINBRBASIM dodl Unthésed  ef f et 1

en"mxing a strong add (like HCO) and a
salt derived froma weak acid (like sodium acetate).

Bli'of/@hﬁiﬂatibﬁé EGRgEning soh diterriathes caB®xpiated lare gven in &xample Ii

eau Is equal to the pka of the weak acid.
a‘T‘Hg— %)'ga'car boxylic acid is a neasure of acidic
strength in other words an indicator of the effective

n W BarbSkyla® salttinhe alsonee of
é?cgm‘pcﬁfl Oorh gagnﬁ&,tggvﬁ;ﬁemc arbSiyIEm Satlinthe ab soae
aﬂgeepbos 25 Virol., 66, 2725-2730), a buffer

pl at eau of above pH 4 Is desirable, i.e. suitably

SOBREH A il S St et
albihate, qucdmame plutarhte aadipate encpimalatmﬁqwhés 1o the Pa0f 2Ei¥RNe

k pb&sibld ANl duﬁntlt:es to
cegt}qoxgl%rq%ﬁit ghd &é&eﬁm bn K@Fn'ofék!ﬁarc\ﬁél )Wi
bafomla)ted (@ achiove thedarog! ag.ga%gg cpgatgtyfgatdeq% gﬁ"'élh@? @?ab?y at least

-Fi rhﬁhtes a5 E%&é@cgﬁtﬁé SRRt whlKBbemglin Brpdpwindaw offktwedgoH 5.0
31 WO 2006/ 087205 PCT/ EP2006/ 001442 But yI‘I C
tSQH@%Z Acetic* 60 4.76 3.3 g/kg Dicarboxylic acids

wWith an average pK, > 4 Malefic 116 6.23 1.92 4.07
| fe BICI) and
Cg/ﬁl an E;g%é’%@sz tﬁ{f@ﬁ ﬁ%ﬁ%% %gté’lqeogbm mﬁHgﬁ'sﬂbﬁg éél&(l e BICl) an

g sditderiged frem aoweak 2073 (ke sadige agetate) i P&"k"*’l@4°°5’°6%°”§‘”&é° the
A éigl% oF il tQ/ﬁE:gplateEd M%qeart@% i, 6f tA6 iwaak BEd. T HelpK, bf canbbxylic

acid ls;taI r\rligasure of ac1d|c strength |n o%er wordg gltl En |c§ o(? 81’ thg %’ét%‘ bﬁffenng
range of the compound.

Since rotavirus is rapidly degraded below pH 4 (C. Weiss and H.F. Clark, 1985 J. Gen.
Virol.,66, 2725-2730), a buffer plateau of above pH 4 is desirable, i.e. suitably
carboxylates with pKa > 4 or di-carboxylates with an average pK. > 4. Suitable
carboxylates are given in Table 9. Numerical average pK, values are given.

Table 9; characteristics of various carboxylates

Toxicity
Carboxylic acids MW | pK, | pKe | PKes | Av. pK; | (LDSO oral, in rat)
Citric* 192 | 6.39 | 476 | 3.13 4.76 3.0 g/kg

Other carboxylic acids with pK, > 4
Propinic* 74 4.88 2.6 g/kg
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E280, Malic E296 and Adi pic E355. A standard aci d- base
titration curve for four carboxylates (sodi um nal at e,
sodium acetate, 5 sodiumcitrate and sodi um adi pat e)
| syid doblSdssaked in Figure 1. It shows that the
ant acild capgci ty between pH 4.0 and pH 7.0 forlf’%‘i%%mm01442
exanple, is of 72.50% 68.75% 57.70% and 41.25% for

di-um-adi-pate edi-tracegtate~rsotpmcttratie—and

A | [l ~ 1

tfh mal at e, resgectla gl v. 10 Forpul ationg have
destighr epar ed wi t{h &@he| #dBljowi ng car boxyl at eq: 3.3 g/kg
cetate—matorrate;——sutcrmate, gtotarate, adi pate and
ml ate. Al fornulations shown in this Exanple have
Sdearbpegisrasids withan average BlSst4vol une. 11. 1.
RIE At T ons W T 34T Age3 [[pe2 1. I 1T Fajorul dti ons
resented in Tablie 10 nlmadelat—2325 seale
Mg ) represdnt!Phg| 15 .6§'§€ses of 14%%n (1. géﬂqqlkg
ideinldnt aci d natleAngl s:5.8\clete¢ [aci d| (Ma980) ,| N228 g/kg
Mar 40) 20 Eormil at i oh - 26-1 t o o~ f "
AR —<F — oot ot . OO Y VAl Tl . k
5tﬁi‘;ﬁ‘l‘f‘*i’ty suffi ci enf‘st D q:‘gapﬁ'ﬁg final 35?10 57 gkg
rEpariat i on) ard d82cedsivedpdddded] 16.786 g NaOH,
|l apt Al Nt b aa ol N £ [ A | ¥ L a o
T R ac et T adgr W Y 1O dlTy 1 \ 1.6
M35s (40% W w)l. ﬂﬁt L‘lrs'koéso 1hgt e di_<_so|£32?nn the glkg_ _
Yoleldarmxylicsackisdrvd ihe Sdodgdditviet statusdeitrisiF330, Arelip R¢60, Propionic

@?d?mﬁgggédpgﬁ{,& i@ﬁggg_s conditions 19.5 g of DVEM
nedr t he

um contalnin necessary quantity of rotavirus
Is added to the solution, to obtain 108.0 ffu per

{? ﬁ%ﬁdalﬂ{hctdtﬂa;%e 2ﬁatm%aw_é I f6lo sarbbsyldteS(sotiummaat Ssagium acetate,
m xture is .homge istrihu
5T e hoATRARA) Pl FPAGA T o ot
antpcie sapucitpBétwien pH32.0\u6d PEOBD B8 FRUEIRETHHIZE0NE £ 3 2%4 57.70%
gﬁH ﬂ‘{a@{o !f&%égig% a"a[bgte“gddidrﬁ_abe?atB!éb‘aﬁﬁ{j&ﬁ’até,%né Sédium malate,
ormilration but the quantities are adjusted

wspentielvig to Table 10. 5 Fornulation 87: to 75.00 g of
wat er are successively added: 8.00 g NaOH, 15.00 g

lacial acetic acid, .en h N NaOH sol ution.taq
emplians ipverbesn prspgter Win fei%wz%%?%hesm% malnete.
sutdimdie, glitiehit) aipate avltrealate OAll fommniatione skawrf in die Bxample have
uant | f 3 ' | s case 43.00 g of water was
g%ﬁd‘e%?@*ﬁﬁwalégpgggégemggﬂezcrose (50% wW w). The rest of
the procedure is perforned as for formulation 36. 10

Eﬁ anpESmiufiohONiaddidons 88-90: It was proceeded as

or tormulation no 8/ except that the anounts are
adapted as nentioned In Table 10. Exanple for

flaruFahiuRAisnSseddnted ih TUBIS 1D havebsbtdnade 4tGR5 g scale (250 mi)
];e%rrgsuelnﬁlrgd 1o E{éfy gosge’g of 15 ?n’?h §§1 ga}teagltl].eAntaqid materials: Acetic acid (Mw 60),

NaOH (Mw 40).

3\ 5 (0

NIO TN DD AT T

(

Formulation 36: to 148.84 g of water (quantity sufficlent to reach a final 325 g preparation)
are successively added; 10.66 g NaOH, glacial acetic acid up to-pH 7.16 and 130 g of
sucrose (40% wiw). After complete dissolution the solution is sterilized by filtration on a
0.2Jm membrane. Under sterile conditions 19.5 g of DMEM medium containing the
necessary quantity of rotavirus is added to the solution, to obtain 10%° ffu per dose. In this
case the dose is 1.5 mi or 1.95 g. The mixture is homogenized and distributed in the

appropriate dose container. In this example DMEM represent 6% w/w.
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15 amounts are adapted as nentioned in Table 10 and
that NaOH is replaced by Ca(OH) 2. Fornul ati ons 33-35
were not included in the lowtermstability study due
f ofvolapdslobAgs tO conply with the stability testp@fpbrooso01442
week at 3/C. Satisfactory results in the presence of
addi tional calciumion are nonethel ess presented in
the adi pate series (see Exanple It. 5. 4, and Table
26). 20 Table 10 BRR* BRR* Viral Viral |te
senfiBs e,

ﬂ_umsa_hgaaéian_sadh@@@mmaﬁﬂr&?"“é’laﬂ‘én EVy ﬂ*ut?%?“
aﬁ(/vgt%a thowWw %wwt=0 pH >4 at t=0 37C
I\/p (m n) (logl0 ffu per vacci ne dose) 36

1.07 upto 40% 6% 7.21 13/14 5.8 5.3 0.5 pH 7.23 7.16
Fyrmdiatibh 8TPtoHs. (DG obétst. b sucteysivelyZddeds 800 WO, #5500 g glacial

7 63 (ﬁe,}o&g ,JWN%EIS'/O 5@8@@{%%{%@% giﬁcﬁf%oﬁir&hé casd2 %of N RaOH

vgasl atided)edstiiopatwater tg remch the syfficigntpuaptity #ﬁ X 5 R3.00 g

ogwéfbr Was éd&acﬁ andd64. sog Psleose (50% u&ﬁf/'rﬁ%e@t dﬂhdﬁoﬁecﬁhre is

200%50 7205 PCT/ EP2006/ 001442 6.0 33
ReFoRRdASR 5.8 4.3 >1 r54 pH 7.32 34 up
to 45%6%8 09 13 5.9 <3.8 >1 pH

Example for formulations 88-90: it was proceeded as for formulation n°® 87 except that the
amounts are adapted as mentioned in Table 10.

Example for formulations 33-35: it was proceeded as for formulation n° 36 except that the
amounts are adapted as mentioned in Table 10 and that NaOH is replaced by Ca(OH)..
Formulations 33-35 were not included in the low term stability study due for failing to
comply with the stability test of 1 week at 37°C. Satlsfactory results in the presence of
additional calcium ion are nonetheless presented in the adipate series (see Example 1. 5,
4, and Table 26),

Table 10
BRR* | BRR* | Viral | Viraltiter | Viral loss
Acetic |Sucrose|DMEM| pHat | timeat | Titer | afteriw | after
N° | NaOH | acld | %ww {%ww| =0 [pH>4] att=0 37°C | 1w 37°C
(M) M) (min) (logyo fiu per vaccine dose)
36 107 Jupto| 40% | 6% 7.2 {13/14°| 5.8 53 0.5
pH 7.23°
7.16
37 1.07 |uppH| 50% | 6% | 7.62/ | 13/15°| 5.8 5.4 0.4
7.55 7.63° '
42 1.05 |uppH| 50% | 6% | 8.06/ | 15/16° | 5.9 5.1 0.8
7.7 8.03°
87 | uppH 1 50% | 6% | 7.24 13 6.2 6.1 0.1
7.0
88 | uppH 1 50% | 6% 6.7 13 58 5.9 0
6.5
89 | uppH 1 50% | 6% | 6.14 12 5.9 5.5 0.4
6.0
90 | uppH 1 55% | 6% | 6.10 13 6.0 5.5 0.5
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7.55 35 0.540 up to 50% 6% 7.76 13 6.3 <3.8 >1 pH

7.35 * assessed by the Baby Rosseft Rice (BRR) test

as adapted according to Exanple 111.2.2; = repeats 5

11wh RocgMosul ations presented in Table 11 havechgethosiooisez

made at 325 g scale (250 m) representing 166.6 doses

of 1.5 mM (1.95 g) each. Antacid materials: Sodium
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0
necessarﬁé quantitfy of|rotadvirus ifs added to tlhe
u‘ipu L

pomai RV mY dosET1 N S<zgade
o§t§4ﬁ)s 5Hé’r 1&{35 gi.'iglhe Xt u?éali 5 <38 >1

t

|

eni zed di strifjbuted In tihe 15|appropri ate |dose
. : = Al Example 111.2.2;
‘efeérb;yc%}ﬁeﬁ%by %%535‘5 als ﬂ:\)ﬁé\tla{s%lagﬁpr oceed edol\«o ?

sim arly to formulation 58 with adjusted anounts
(see Table 11). 20 Table 11 BRR* BRR* Viral Viral

titer Viral loss Na Acetate. Sucrose % DVEM pH at
tmnze pdrmﬂilah@fs prbsamtedlinvTabl @1 have 1Rbn h2Glewt Wza/gm {250 eni)

eeeubash g oissort S B ol Aoty ofm,

aoétﬁté 308 (EN618684 7 6.2 5.4 0.8 66 0.941 54% 6% 8. 13/
13 5.9 5.3 0.6 8.14 34 WO 2006/ 087205
PCT/ EP2006/ 001442 69 0.753 55% 6% 8. 15 0 5.3 0. z

f §: 43193005 watsr (augnigy d%}gr@g%a%%%t%gﬂc afinal
t35§g§?é%¥raﬁ&%%% SuddhesivelyRiidbd: 130 grsvdRsipgictale 320N alidri§2.50 g
SyerBiq @%\Nswd’li%camplf‘%ﬂww?@9“*@8%’%%’! i stortiati ) itflin on
0.2pum membrane. Under sterile conditions 18.5 g of DMEM medium containing the
necessary quantity of rofavirus is added to the solution, to obtain 1020 ffu per dose. In this
case the dose Is 1.5 ml or 1.95 g. The mixture is homogenized and distributed in the

appropriate dose container. In this example DMEM represent 6% wiw.
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ormulations 59, 66, 69, and 70: It is proceeded similarly to formulation 58 with adjusted

,..F______._..._._..I-_I_l—-—--—--—-

amounts {see Table 11).

Table 11
BRR* | BRR* | Viral | Viraltiter | Viral loss
Na Acetate. | Sucrose % |DMEM| pHat | timeat | Titer | afteriw after
N° 3H20 wiw %ww| t=0 |pH>4 | att=0 37°C iw37°C
(M) (min) (logye ffu per vaccine dose)
58 0.882 - 50% 6% | 7.98 11 6.3 5.6 0.7
59 0.706 50% 6% | 7.94 7 6.2 5.4 0.8
66 | 0.941 54% 6% | 8.13/ | 13 5.9 5.3 0.8
8.14°
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Rotavirus viral titration at different points in tine
has been eval uated according to the procedure given
in Exanple 111.1 and the antacid capacity of the
f oubilosREs has been evaluated fol Il owi ng the pepEPHEd001442
given in Exanple 111.2.2. The results are illustrated
10 Tabl es 10 11, 12 and 13 In conclusion, the

in

Fei-ay bty acgt ONMUEaL T PN ¢.7
% oﬁif@tf |,’§|/°y g%t g rfi e?gn e ‘F?
hefgveery gag 6.[0 tso%/. 5| 6% Talﬁae 120- Vig.al IstBMil{t 8

- rbom-temparatiien $

"3% a5s55PRd Qyniﬁ% Pé‘tylﬁ%ss § cgg?Ebfe!Sfea(r% d\?g &g?‘ﬁ%&d& oséega E%ééﬁple
IR.21% ; S=pdpedT 5 Nt 6 nr 7n’f‘ 8m* 9nr 10nt* 36 5.8 5.2
4.7 37 5.8 5.5 5.3 5.05.04.4 42 5.2 5.45.187 6.0
5 95.65.35.34.7 885.95.6895.24.7 90 4.8 4.6
58 5.6 5.4 4.9 59575549 66 5.85.45'5 69 5.9

1P1.5. Roavinddshbflynt ahtadidcapadiprida(ity ; Bl ank boxes =

criteria not determined Table 13 - Viral stability at
4C no Viral titration after storage at 4C (loglo ffu
Retavitua viraltiaibnsd Jiffe®ht Mt G0BroIsRIREeN PEvated aegdingta e

o apfile Gropin Erarfpy8 i £t th8 fifach cfachy ofthe idrAliafiun S en

afuatpddoliowingshe profpgolgivendn EX%“@eg 22 51%? rgs,ultg arg I%usira@één
Pablesttol 11,88 apd836. 0 6.0

in conclusion, the rotavirus stability in a fiquid acetate formulation is related to the pH. A
suitable working range is between pH 6.0to 7.5.

. Table 12 - Viral stability at room temperature

n® | Viral titration after storage at room temperature (logo ffu per vaccine dose)
Tml2m [3m* | 4m* |65m* [6m* | 7m* | 8m* | Om* | 10m*
36| 58 | 62 | 4.7
37| 58 | 55 | 63 5.0 50 | 44
42 | 52 | 54 | &1

87 6.0 [ 59 56 5.3 5.3 4.7
88 58 | 56
89 52 | 47
90 48 | 46

58 | 56 | 54 | 4.9
59 | 57 | 65 | 49
66 | 58 | 54 | 55
69 | 59 | 55 | 55
70 1 59 | 55 | 54
= month(s); Blank boxes = criterla not determined

Table 13 - Viral stability at 4°C
n° Viral titration after storage at 4°C (logyo ffu per vaccine dose)
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6.0 5.9 706.05.46.05.9* =nonth(s); Blank boxes
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mafv nzgfsgds@ngl. 2.1. Formul ati.on 67 (see Table 14 —}’EPZ 06/001442
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fT‘n'ﬁo 4+ 8.0 pLgp‘ar atleon age successive|ly added: 2.4 g

N
1213 Ri-c Agd—39-15 O1 STCTOST

|\ N
(ﬂﬁ’@&‘W%ma‘ﬂﬂ"E‘Ps B?Fﬁ"ae?%d&}eg@b‘ tion the solution is
sterilized by filtration on a 0.2pm nmenbrane. Under
sterile conditions 2.34 g of DVEM nedi um cont ai ni ng
the 5 necessary quantlty of rotavirus to obtain 100ffu
her d sfthdnalonate hi s case the dose is 1.75 ni
or 2.2 g. The m x is honpbgeni zed and distributed in

t he appropriate dose container

0.35; SErulatonsl o Tene T hopkAen ek ettisg S i< Ry
MpFeabntingS1$6.6 doses of 1.5 ml (1.95 g) each. Antacid materials: Malonic acid (Mw
104), NaOH (Mw 40). ’

(Ol

Ny e~ M~ L
T

P

Formulation 54 (see Table 14) has been made at 44 g total scale (35 mi) representing 20
doses of 1.75 mi (2.2 g) each. Antacid materials: Malonic acid (Mw 104), NaOH (Mw 40).

Formulation n® 67: to 110.70 g water (quantity determined so as to reach a final 325 g
preparation) are successively added: 14.00 g NaOH, 18.230 g malonic acid and 162.5¢g
of sucrose (50% wiw). After complete dissolution the solution is sterilized by filtrationon a
0.2um membrane. Under sterils conditions 19.5 g of DMEM medium containing the
necessary quantity of rotavirus to obtain 10°° ffu per dose Is added. In this case the dose
is 1.5 m! or 1.95 g. The mix is homogenized and distributed in the appropriate dose
container. |n this example DMEM represent 6% whw.
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Mal oni ¢ Sucrose DVEM pH at tine at Titer after 1w
after No NaCH acid %ww %wwt=0 pH>4 at t=0 37C
w37C (M (M (mn) (log,() ffu per vacci ne dose) 67
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plppesen@tl B, 7odds8s 2f 1.29mi32.20 ghedcht Amiadd watgtiak at,sedlwat'%afonate
%ﬂw 148).

Formulation n° 62: to 138.50 g water (quantity determined so as to reach a final 325 g
preparation) are successively added: 23.00 g disodium malonate and 144.00 g of sucrose
(44% wiw). After complete dissolution the solution is sterilized by fittration on a 0.2 ym
membrane. Under sterile conditions 19.5 g of DMEM medium containing the necessary
quantity of rotavirus is added to the solution, to obtain 10%9 ffu per dose. In this case the
dose Is 1.75 ml or 2.20 g. The mixture is homogenized and distribuied in the appropriate
dose container. In this example DMEM represent 6% w/w.

Table 15

BRR* | BRR* Viral | Vieal titer ] Viral loss
Sucrose % |[DMEM| pHat | tmeat | Titer | after 1w after
N° | Na Malonate wiw %whw| t=0 [pH>4| att=0 37°C | 1w37°C
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11.3.1. Fornulation 127 (see Table 16) has been nade
at 325 g scale (250 mM) representing 166.6 doses of
1 5mM (1.95 g) each. Antacid materials: Succinic acid

OH (Mw 40). 15 Fornul ation 51 (segc
ohzas%gezggr\llarrade at 44 g scale (35 nl) repr esen'irlﬁll%&‘mo14'12

20 doses of 1.75 m (2.2 g) each. Antacid rmterlals

succj acid (Mv 118), NaOH (Mwv . 0
27 to™Mb0. L6 g water (adantity (@9% (E%F‘r? Bﬁ&éacgﬂ?gfse)

gac a)émnal 335%g |pe&par arion) 12r g ﬁ;tc=ss$0el 0.8
dded: 1 PN

@FS%%%ﬁgggbeWew%lﬁﬂiﬁéfﬁﬁgéﬁ SR oot Bl 2.2

steps are ldentical to those described for

P ol by ot g BHREH Bt ety dot er mi ned

so as to reach a final 44 g preparation) are
IR H&%&%Vﬁé Yotaiile gtabibty4dn 8 lidiadmalodate4drhutation saelated tathegH:

A vt £ Bre el AlffoC e L 07 Vi olsihe P8R ose

abse@edat2ps.2enbr ane. Under sterile condltlons 2 34 g
of DMEM medi um contai ni ng the necessary quantity of
rotavirus to obtain 1060 ffu per dose is added. In
.hi s Fommulationswilpsyccinate 1. 75 ni or 2.2 g. The mix is
honogeni zed and distributed in the appropri ate dose

container. . In IS _ex I DVEM r epr 9 30
b8 Sonustinial rasclble o Bepkornarst Paga rae gl
BRsenting 266.5/dosds of 1 15am! (V0B g) eachsAntsrid oiaterielsSEescinicacid (Mw
%%\ﬂ%@& L‘ me at Titer after 1w after No NaOH acid
WA oH > 4 at t=0 37C 1 w 37C (M (M
(mn) (logl0 ffu per vaccine dose) 127 0.91 0.466 50%
Bfitigfoh &1 Bo0Tobid 16) s 4 radd o5kt 6 rEpRRer@ 20

d it
dasondbbTEn Gahearh s Ralrne Sheanis agd (MWTBNeBH o 401
51 was di scarded fromthe long termstability study as
Lt t ac) |
arny BT 47 0 o Ve BBl IR o 1B e g A925 o
praparbiios) armdemsw@?ﬁd@ed Bﬂalg NafH. d3. TCIMOQIWP acid and 162.5 g of

%ﬁf&%ﬁ%ﬁ % 'iLﬁe[Gregt c%l e milatibn 3tdpk a?ehd@tﬁ;cﬁl)to Gﬂs)%ﬁ described for

L um sucm nat e
foonulationts7 ol tais exarpple PMEM regragats™e t"fﬂ:ant i ty det er ni ned
so as to reach a final 325 g 10 preparatlon) are

Ml 3/ g;%g? ggvgter?quanhtg de*e?rglgnla 58 3¢ %%Q:ﬁ'lt aeﬁr%?94 g
preparation) are successively added: 2.4 g NaOH, 3.5414 g succinic acid and 18.5 g of
sucrose {44% wiw). After complete dissolution the solution is sterliized by filtration on a
0.2um membrane. Under sterile conditions 2.34 g of DMEM medium containing the
necessary quantity of rotavirus to obtain 1080 ffu per dose is added. In this case the dose
is 1.75 ml or 2.2 g. The mix is homogenized and distributed in the appropriate dose
container. In this example DMEM represent 6% wiw.

Table 16
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(50%/ w). The rest of the fornulation steps are
Identical to those described for fornulation 62. In
this exanpl e DMEM represent 6% w w. Table 17 BRR* BRR*
V%‘zo&éi/oﬁ Apstiter Viral loss Di-sodi um Sucrosge 1442
pH at tinme at Titer after 1w after N succi nate w %
wwt=0 pH> 4 at t=0 37C 1w 37C (I\/p (m n) (logl0 ffu

O8RS L Airall J Viraitiep | Giral loss

%ﬁ% B et t Za%elc%l B%&l‘

er—yacectng—dos ) 56
.8 [8.30 [L5 * gssess

est |as adpIPdlF|2WEBP 111 )
efeqtNaOH. 3. Bid o6 win 'tpyl>ahjahtn9 cigc |1warec

apagi resullts 20|11 n concl ugi [

tgbl I ﬂ'%{/ n@ I|i qui d| succj nate @E@u Q‘fq"’on | svi["le aet%Or?e)
o7 heoplt | 06t 4. Bowi | mgb@:mst abdl i { ys8urli ng.n yeek2
31— Cwhtle-0-18 a%) SS—§ -g"" V&6 SAm P Y
_5_1 4} E8H rruP&?Tcné“"(mi 1 H‘W&I ut a%oat >285] 39

Béded by ic8) (BRI Aest &aéapted #azorifgatb Exaraple 111.2.2,

oy BT B Ay  p iiocy

wwdeismﬁadrtgbéﬁ:blmgses of 1.5 m (1.95 g) each.

Antacid materi aI s: Qutaric add (Mv 132), NaCOH (Mw

40). To 114.1 wat er quantlt determ ned so as to

N.8&¢ HFasmiliatien 5632 grese@eé)heweﬂ if)hag peen Bade il 1ol grale

g ederlind @686 ddsesth 1S rAll (108 g) SacACAstacit thalhidisbDisodium
gﬁcﬁg}srg& 2 n%\lqo ww) . ® Af ter (congf ete dissolution the

%L!?F]ﬂ?ﬁedw"ﬂgﬁ%herl lized by filtration on a 0.2pm
menbrane. Under sterile conditions 19.5 g of DVEM

E_cg .%{Ié ﬁ %Sﬁa%ﬁ gtvxrb e gos e@acfe‘(ermgﬁg% 'IaE Yo l%Ecﬁ 9? ﬁé{ 'Séﬁg

preparatien) arecsugtessively ad%i 0.5 galiseiiuny %lc%?fﬁ Q@'ﬁ"@%éﬂ @ Rfsucrose

(FO?MMP thé Flasl Gf tﬁé‘ﬁrrﬁ@ﬂfdﬁ@t ta(?e Ao ale Mok escribbdfdrhi s
For mul ati on 50 has

exanp e res

foravatiaR2- !aﬂth‘&&xﬂ“ '%PM%@WGF/WM representing 20
doses of 1.75 m (2.2 g) each. Antacid material s:
.EEI a%lc add (Mv 132), NaOH (Mwv 40). To 15.8 g water
ﬁ'ﬂ ity determned so as to reach a final 44 ¢ :
drepdration) hre 15 sicces$iBRE'y| BBBed: Vipal 4| Yirakkten Viral loss
3 964 gi-@hibha| Shcreddde ADMEMY - ppiat Of tinsa it ([ OFier  { AAYOIWI W) after
Afker cl(j)rr:)latgt b di ;sol 1 iv%} tn%e0 S 'w;'hc natil__.% 5t @fol | [2Rfa7°c
by fijl | Y5 0n| on 0. 2pm menor ang’

(M) {min) | (logyo ffu per vaccine dose)

56 0.506 50% 6% | 8.12/ 13 6.3 5.5 0.8
8.30°
* assessed by the Baby Rossett Rice (BRR) test as adapted according fo Example 1.2.2,;
® = repeat

rrael Ll q

= Q) — (N O St
—+

11.3.3. Rotavirus stability and antacid capacity - results

In conclusion, the rotavirus stability in a liquid succinate formulation is related to the pH:
pH 6.3 gives good stability during 1 week at 37° C while 0.8 log of loss is observed at pH
8.1.

1.4. Formulations with glutarate
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Under sterile conditions 2.34 g of DVEM nedi um
containing the necessary quantity of rotavirus to
obtain 105*0f fu per dose is added. In this case the

dog® Josiosr269 M or 2.2 g.  The mix is honpgeni ?@'E'/E 6/0014
di st riloﬁﬁlﬂte in the appropriate dose contai ner. ?ﬂ)lq -

exanple 20 DVEM represent 6%V w. Fornul ati ons 125 and
1470 b&m%{aﬂsmg;g@aga& 4 BrellphBh Bl TR (250 )

represen

Fomnuiafion Siheabpel wadea! G20F .gc,totachaleszﬁ,é il Qgprg%qg@q%g,\%,ses of

1 asqgn (1.88 gF@édwhﬂkb@ ﬁaaie%ﬁ:shemtahe Qcid My 182}, NaOQ-b(MO)t é)r
eterm ned I ea a

Tafa5a Guerdvanty defhes So §oldB&in ik 20 8 é’”% piibfibre

sacessivihdadded: & gdaOHs G&ﬂ@g@luﬂh@cm 168.5¢ gksucrose. (50.6%

u{{@: %%r%h\gﬁbté @.g&ﬁiu@ﬁ fhel<d | Ao fé%&enhiéd%%ﬁtudﬁsﬁ giolageh f or

exanpl e DIVE resent, 6%
meimbrargo Urederrataris mp\ttiq%ig g0 EM’B taining e necessary

q%%ti?»’é{@%tlbﬂfhséa %@% o;ﬁ gmrpeadgsesﬁ addaairmithis sagesibe doseaib & ml or
a e

115808: TERRRX o PPSRAEd an ASEPUGA S pRRiebEIS Bk ERiner. n tis
ekamplo DMENWEYirgddnt6.08%wiw. at Titer after 1w after No

NaCOH acid 9w w %/ w t=0 pH>4 at t-0 37C Iw37C (M (l\/p

(mn) (log,o ffu per vaccine doseg 125 910 % 467 5
Febmiation 50(has been Bade 7t 4. gtotabscale Gam beaffae@og dgsgs ot to7s

n@ 49 g}éac@. Rnéci@ n%té’nmsléﬁté?ic%&ia (ﬂw4ﬁ§) mw—amma)s 12

71 Q. 858 44% 60/
Ta 15 Waiob (UBHEY REIBHE0.A4 S Feech o (BRI | brapeiglon) re
sbestiesly asduar gi4ON4QH, Rati glutdridacd and 19.500fsUPrase. 4 B /W),
d
gqﬁépjgt%fdgsgglgﬁ Ctﬂ% wlﬁtloln E{&fﬁl@é%?ﬁlﬁ%dn' dn¥a (?tﬁ;gﬁ‘ gnrﬁmgé?ne
Lumipasiemly céntiitions 2134 DMEM mediym eontajning tmg naoezsary quantity of
rgghﬂ%'tﬁ Biafl 'ﬁﬁ"ilfd et dedifls 8RERE lrﬂth%%ﬁéé?lhb)dose EASE rhisor 212 g.

conclusion, the rotavirus stabi

TP i ehoencaniFeH a1 GRS 3 1 ARprareerio . o s example
BNIMRFepressht 8% ity during | week at 370 C while 0.7

log of loss is observed at pH 8.1. 10 11.5.

Formul ati ons with adiaate .
Formulations 125 and 126 have been made at 325 g total scale (250 ml) representing

166.8 doses of 1.5 m! (1.95 g) each. Antacld materlals: Glutaric acld (Mw 132), NaOH
(Mw 40).

Formulation 125: to 100,35 g water (quantity determined so as fo reach afinal 325 g
preparation) are successively added: 9.10 g NaOH, 15.40 g glutaric acid and 162.5g of
sucrose. The rest of the formulation steps are identical fo those described for formulation
67. In this example DMEM represent 6% wiw.

Formulation 126 it was proceeded as for formulation 125 but with adjusted amounts (see
Tabie 18).

Table 18
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11.5. 1. Adipate-containing fornulations presented in
Tabl e 19 have been nmade at the 325 g scale (250 ml)
representing 166. 6 doses of 1.5 m (1.95 g) each
e&ﬁﬁ%& & Led nul ation no 15 45 which has been pEgR@RH&I01442
4 scale (35 m) representing 20 doses of
1.75m (2.2 g) each and no 63 which has been prepared
247 rBNg Vika dtefDE@Hoss

dt—he-320- Beate sy ”{BI\*R*

of 11 5m (j1.95 ¢ each. tacid ri agd
Mv [146) , Gﬂﬁf(‘jﬂ% Yorsa (MEM; ooEe e oﬁ‘l“ﬁrs %t%'p% :ﬁ
\aNve) NeOMaNtakitly | dewlr [Bhwad 00 af Pl 4rlealdi? 4 B71fal M3gc

)reppratign) ar¢ successively agided:
| 389 ddiWc{acid hnd 19.5g of™Yy ic% '(\%%oﬁn\ghdose)

D =

"% [ 0@A0N! 6467 41 8oAT [l6%or| BRe $abuti bns.Bs st 84 | z &t
hy tlltratlion of a0l 2pmlrerbrdne: terite

¢ di%d| Di%dhy 2484 | §O&M Say n@d‘lgumant ai ﬁpnc h 0.4
r 5 o T T TgRf avigras |t o20bt as A 1065fo1 s154
ngg Péﬁs“ 3§f g?f B é:éqpaf'lﬁp dgge_')l-'\ LS 1 7'-_. i CEU
4.50 ¢.1.Th¢ &BS&LMA%S g@rﬂ526=d>&$1d d| St rij but ed in
I‘he—bpproprt

r

Ly xampidAlL2.2.
5PeEdRY %ﬁ“ﬁ%ﬁt%@m 5 BEeHH SecBED Oﬂ};ﬁ 2
T Fomulation 58 w68 discarded fromsheylong taan sty ;ZPeB%lfs@ $i0jal pH
f rRingd tdbepalighg) on) are
@%%?S@%yg%s%gﬁaﬁgghﬂﬁ%%mm 17.00 g adipic acid
and 162.5g of sucrose. After conplete dissolution the
B.2UtRdvirus sbitityidnt 2ethckd\capadty F eesulisn on a 0. 2pm
menbrane. Under sterile conditions 19.5 g of DVEM
medi um contai ni ng the necessary 5 quant of ]
Inadoadlisiars thegotalirus stabilly Ofa liqu'\sélut%le@éomylaé%a isfelated to flepH: pH
! Whitb 0.7 W6y dflosk i sbsived at pH
ﬁngwwgocﬁ%?@ml %"l;rg? r1:“6%étke51&3?n@t he apg?oprl ate dose
8dntainer. In this exanple DVEM represent 6.08%W w,
Formul ation 81: to 116.70 g water (quantity determ ned
sQ as_to ach a final 325 g 10 preparation) are
S PEE 28 g NaOH, 17.00 g adipic acid
and 162.5g of sucrose (50% ww). The rest of the
( @ hdeéséenbﬁaﬁefaa the 325
JARLAERoRLARD fér[rﬁudtugr%“ﬁrége?&ed AThAe

exa

gsrate (280indheepgszenting 16§ ﬁ.c@eeslqjd 51 9§ éﬁexcggtfd/ (ioﬂ}mfatlon n°
48 QmikA %aélf}Zen préﬁa‘%ed 30h¥ad grscmé FBs(rAy Wesbytlr@a(}edasemefdl 75mi

SO_as reach |naI a
{2 abesshy a1 G iich heaent PRRRTER B BE AR A E DL, |
GpReHchlingerB4amseesicr.5rhigd.95 g) Jadh| Astadi@ matetiaiE3Adipicasid (Mw 146),
?‘fﬁﬂ@{ cﬂl ssolution the solution is sterilized by
M onao2 pm menbrane. Under sterile
conditions 19.5 g of DMEM nedi um contai ni ng the
fRARh% %al%tdstg}’wﬁgr {qBhY detsmired soldiead foatRafiihal 4per

@rermrRion)aEe FUGORESRY et 2 69 NAOKE ?%58%9 At e M 1higs
%'u&béé éau% mﬂeh eorﬁﬂénewsolam the selutionris sterilzed by filtratidnson a
exarxrnpmembrane [steeﬁ 9 tions 2\%4 g of DMEM medium containing the
necessary quantity of rotavirus to obtain 10°°ffu per dose is added. In this case the dose
is 1.75 ml or 2.2 g. The mixture is homogenized and distributed in the appropriate dose
container. In this example DMEM represent 6.%w/w.
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Several paraneters, shown in bold in Table 19, have
been varied to test the performance of the resulting
formul ations with respect to antacid capacity and

Vi@B%o @Bé ity. 25 Table 19 BRR* BRR* Viral \p¢&pkr2006/001442
titer Viral loss Adipic Sucrose DMEM pH at tine at
Titer after 1w after N NaOH acid %ww %wwt= 0 pH

a8, it g soeseno

Hbiagation)dre suerassiva)yeasded o8 aNaprh 1580 g5 E’%a&' Aok 11%2§.9(?f
53'5’%8 éaétg r &bt &idsolRichGRe SEGH0R%S Herllizéd byl ftrdtich of.8/0.2urR

roegp Hdl e epalons (53945 NN S Cptabradty egpren
fuaifity dfrofvifustto SbRIN1 R fpératosissdded. In Bisicase thgdose Is 1.5 mi or

g% %%%ﬁ%ﬁ@&ﬁ%%ﬂ%g 89 5%@1%{@9% tRe agpr r%te?dc?seQ:oﬁtainer in

tmsb@anmemwmp&sget@@%wm 5.8 0.3 94 1. 324 0. 664 50%
6% 6.11 19-20 5.9 5.8 0.1 Three repeats 95 0.928

Eomelaien 8% o552 G walo] (ughtgdesBgined s cbas et g VAT
8 airancﬁa QreTuScelsidely fideic 0.26fg Ne@H, 03.009 awpma%en%tﬁ%@)%f
99%8%@%5@%@%?@1@%}%%@@%féﬁe‘“@f“’t‘* e AR for

ﬂnﬁlﬂ&lcm 6768 t5 exaanple DMEM epresent €50 Wb, 1 6. 10 107

0.928 0.466 55%6% 00 12 00 108 0.69 0.630 53.15% 6%
lggrm?]%tlons 82. 83. 91-97, 100-109, 122-124, 131-134, 136-145, 147, 148: To water

(quantity determined so as to reach afinal 325 g preparation) are successively added:
NaOH, adiplc acid and sucrose in quantities as described in Tables 19 and 23. After
complete dissolution the solutlon is stenhzed by filtration on a 0.2 ym membrane. Under
sterile conditions 19.5 g of DMEM medium containing the necessary quantity of rotavirus
to obtain 10%°ffu per dose is added. |n this case the dose is 1.5 ml or 1.95 g. The resuiting
mixture Is homogenized and distributed in the appropriate dose container. In this example
DMEM represent 6% wiw.

Several parameters, shown in bold in Table 19, have been varied to test the performance
of the resulting formulations with respect to antacid capacity and virus stability.

Table 19

BRR* | BRR* | Viral | Viral titer | Virai loss
Adipic |Sucrose|DMEM| pHat | timeat | Titer after 1w after
N° | NaOH | acid | %ww |%whw| t=0 | pH>4| att=0 37°C 1w 37°C

(M) (M) (min} | (logse ffu per vaccine dose)
45 | 1.71 | 0.857 | 44% | 6% | 7.28 | >29 °e
Effect of sugar %
63 | 0.946 | 0.472 | 50.6% | 6% | 6.49 12 6.0 5.6 0.4
81 | 0917 [.0.460 | 50% ; 6% | 62 | 1112 | 59 5.7 0.2

82 | 0.899 | 0.451 | 45% | 6% | 6.39 | 11-12 | 5.9 5.7 0.2
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109 0.69 0.630 55% 6% 00 00 00 00 00 131 0.93 0. 466
55% 6% 6. 45 12 ND ND ND 132 0.94 0. 466 55% 6% 6. 76 13
615803 136 0.94 0. 463 55% 6% 9. 36 00 00 00 00
460 55% 6% 9. 37 00 00 00 00 138 0.
d)’bg x4 oo 00 00 00 139 0.94 0. 455 55% 6%%§T8:5ﬁ%z’°““42
o oo oo 140 0.94 0. 452 55% 6% 0010. 25 00 00 00 00

0 V. Wal ad

o

41092 ¢ 0. W7
559, 59088 099 ﬁ’p ?bﬂfm BT‘j‘gsnge ébg%}}o rs%gf’;aa b1
b . 0-3 7F5|5;1Lﬂefh6n£)wﬂﬁd:ﬂeréﬁl&r&ﬁ%c&?fa<3W73/ 12-13
B A

T

~L - . 1/1Q 093 A6 8—5504654 —».n,-u 121
59 .07, 50 ?583_3 5004 6%1 §%Z63 L0686 I 1% 5] g 02
205 5535 (76480 25 DesZ 5ol ] BnoR06/ 60144257 | 03

ferent |sourceés o ommer ¢l al e 122 5 02 b 466

LTz U. JZ

b p%:1603J60.558 §. 5% otk | 683|598 p. 686 | 559860 i
L W ST BT 01

147
D. 92 0. 466 55% 6% 6. 32 Ithrée?reﬁeéhsS.? 0.3 134 0.92

N_AE66 L‘.L'.OA 0/,.t: ’)/1 12 2 8 n.':; 1 oo
§56 | 9.0281] 9466 | g55% o| $% as%%ss ed1J2by t?]g E)ab\S/L%Ro?bluq
Rgee| 03P | b26é |55 dppesd apEol di2h | o6.Exgnpbe
11. p. 2: ND = not_determined.—l=reppat—04d
3c97mJI0£280p04§6v B5% 5 &% decb-BeddiE h@gantaéiad 0.1
apaci ty was too ong @lﬁ{e@&% } ons 103, 104 and 108,

—=h L (5 . |

109 were discarded because a c.acid recrystalli ses

b 108 | sipatod] 0g6at] 858BC| ®% Ford®d dt i Bns| nd° 147, °141|and

142 Mq_il%og scarded begtause| they [were simlar to

or miff n_al rdady upder evaludtiaon - —

104 | 0.610 | 0.466 | 55% | 6% | 4.94 oo oo °

105| 0.69 | 0.466 | 55% | 6% | 5.15 6 5.8 5.5 0.3

106 | 0.928 | 0466 | 55% | 6% | 6.00/ 12 | 6.1 6.0 0.1
6.10°

107 | 0.928 | 0.466 | 55% | 6% oo 12 oe oo °®

108 | 0.69 | 0.630 |53.15%] 6% °e °e o e °e

109 | 0.69 | 0.630 | 55% | 6% °° °° °° °°

131} 0.83 | 0466 | 55% | 6% | 6.45 12 ND ND ND

132| 0.84 | 0466 { 55% | 6% | 6.76 13 6.1 5.8 0.3

136| 0.94 | 0463 | 55% | 6% | 9.36 °e °° °e °°

137 094 1 0.460 | 55% | 6% | 9.37 °e °° o° oe

138| 094 | 0457 | 55% | 6% |°°9.67 | °° °° oo °°

139| 094 | 0455 | 55% | 6% | °°9.92; °° °e ee -

140 | 0.94 | 0452 | 55% | 6% |°°10.267 °° °e °° °

141] 0.93 [ 0466 | 55% | 6% °° °° e °° -

142 0.93 | 0471 | 55% | &% ee °° °° °°

145 0.93 | 0.463 | 55% | 6% | 7.66/ 13 6.1 5.8 0.3
7.56°

144 | 093 | 0460 | 55% | 6% | 7.73/ { 12-13 | 6.1 6.0 0.1
7.80°

143 093 [ 0458 | 55% | 6% | 7.96/ | 13-14 | 6.0 5.5 0.5
7'90°

124 | 0.95 | 0466 | 55% | 6% 9.48 13 5.9 <2.85 >3
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O Formul ations no 136-140 were discarded because the
initial pHwas too high 10 11.5.2. Rotavirus

stability and antacid capacity - results Rotavirus
Vlwmﬁd@gﬁgl on at different points in time hag ?Eﬁfboﬁmoluz
eval uat according to the procedure given in Ex

111.1 and the antacid capaC|ty of the fornulation has

¢
ixanpl e 111. 2. 2, éi‘%E“ErSB 'ﬁ?st%}%gﬁ@&#‘%d{pr a;/:n :n

6}@2*’509@ 6st 15gpd] 2%, |Tatdee | 2012 \/i 68 StﬁlﬂlltyO.‘l

hom t e ure-no \llral £ |ut;uu"ft or-age
t123 P2 e éﬁﬁtuﬁé% | &% ffst?’zper TPacti né dos§ 0‘3
T3t ST . I 5555081
5 4.9 82 5.4%&%“8%” a"f%:g?’"%r%'gg%os;ee 5 4 5 3

103 [9295. 50968 [555%5| 6%3 .3 §.51F5. 5 §8 4. 688 94 50

—6= 950 6r -S4 -4 A 5 4bi6 5
47 Er28R0| %942 %6 | 5B b % |5 52| 500 5l 207 4 23
-1§4'> d.92. 30&1{66\459:/0 g% 4| $.34106 & 2| 468 [135.%5. § 50.8
5. -Hoht h{sH—Bla -ES Aot—tetermne 10
148 | \R.2I | 9r48Bi || 6% 4t8%Q ETWIRERPS tﬁzﬁ bn a“‘}te 0
Séé%és!ﬁaagtthél&dy‘ Rebs6tt Rich (BRR) teéstas iadaptdd aegordingf bdxarmpietil.2.2;
RDEnof de®emingd’ °S rgpeat 2 M 15nt  T=0 1w 37C 4C E5. 4C

%@ ofthuldtionUs waes?duﬁcaajeﬂ becuse tie dntidcapaStydtas3o®lopg 7 5. 4

8. Ferm@atidns 203, 704%nd 168,8109 were discarded because adipic acid recrystallises
on standing at 4-8°C

°° Farmulations n® 107, 141 and 142 were discarded because they were similar to
formulation a!ready under evaluation

°° Formulations n® 136-140 were discarded because the initial pH was too high

f'l'l

1N 5. .o ’]\

.01

DD

I.5.2. Rotavirus stability and antacid capacity - results

Rotavirus viral fitration at different points in time has been evaluated according to the

procedure given in Example H1.1 and the antacid capacity of the formulation has been
evaluated following the protocol given in Example 111.2.2. The results are illustrated in

Tables 19, 20, 21 and 22,

Table 20 - Viral stability at room temperature

n° Viral titration after storage at room temperature
_(logye ffu per vaccine dose)

1 m* 2m* [3m* | 4m*| 5m* | 6m" m* 8m*
63 5.8 58 { 65| 65 | 50
81 6.5 4.9
82 54 4.9
83 5.6 5.1 5.0
91 5.6 5.4 5.3 5.0
92 5.5 5.3 5.2 5.0
93 5.6 5.5 5.5 5.2 4.9
94 5.6 4.6
05 5.6 5.5 54 5.4 5.4 5.1




83 5.95.85.75.9 916.05.75.85.85.8 926.05.7
5,9 5958 936.15.85.76.15.7 945.95.86.1
6.2 5.8 956.05.95.95.85.85.9966.16.05.75.9
5.90%ds08Rds -9 5.8 5.7 5.8 5.8 5.9 105 5.8 51,[;5”5,,,%06,00‘442
5.7 106 6.1 6.0 6.0 5.8 132 6.1 5.8 5.8 5.8 12

5,9 5.85.9 123 5.8 5.75.95.8 133 5.8 5.8 6.0 5.8
3463586 0r g 1714310 5P I3 6 6]0 524
1459% 115.85. 4 q‘:}"g: mmthfsqe\; Bl an oF Ernnj
Jorstm od 5 45| VY 206/ OpPa0s BT/ FP580q) 0Bfads e
grtgggr O capaci ty of [ornufati gng @IF 94 was neasyred by
tithe ' Ba y Rossett-Ri te met-hod" (Se., Eyx.g p{_i 11-4—2- 2)
andi®hojlws the ppssibilitiles tg reach 8° 12, fg or 20
mmzal g pH > # Thares I5tas arfxaﬂswoﬁﬁln Tabl ¢ 22

g Laurae 2

ndin otrAoattorn—94
PRt BZ%?“&‘Q’%‘H%H‘@?WWG% Formul ation 91 tine mn

pH pH pH pH 0 6.11 6.5 6.24 6.37 1 5.11 5.07 4.93

5

Sl A P O3 4 ST 3.2 90 49 475 456 ¢
n° Viral fitration after storage at 4°C (logyo ffu per vaccine dose)
after | 1m* |[2m* [4m* [6m*|9m* |[12m*| 15m*
T=0 |1w37°C| 4°C | 4°C [ 4°C | 4°C | 4°C | 4°C | 4°C
63 6.0 56 6.0 58 | 6.1 6.0 5.8
81 5.9 5.7 5.6 5.4 6.0
82 5.9 5.7 5.7 5.4 5.8
83 59 b8 5.8 57 5.9
91 6.0 5.7 5.8 5.8 58
92 6.0 87 . 59 5.9 1 6.8
83 6.1 5.8 5.7 6.1 5.7
94 5.9 5.8 6.1 6.2 5.8
95 6.0 5.9 5.9 5.8 58 | 59
96 6.1 6.0 5.7 5.9 59 | 58
97 5.9 5.8 5.7 58 58 { 5.9
105 5.8 5.5 5.9 5.7
106 6.1 6.0 6.0 5.8
132 6.1 5.8 5.8 5.8
122 6.0 5.9 5.8 59
123 5.8 5.7 5.9 5.8
133 5.8 5.8 6.0 5.8
134 6.3 5.8 6.0 5.7
143 6.0 5.5 5.5
144 6.1 6.0 5.4
145 6.1 5.8 5.4

* = month(s); Blank boxes = not determined
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6 4.79 4.69 4.51 4.23 7 4.74 4.62 4.42 4.12 8 4.68

4.56 4.34 4.00 9 4.63 4.49 4.26 3.86 10 4.57 4.42

4.17 3.70 11 4.51 4.36 4.08 12 4.46 4.29 3.98 13

4. 40 Hochdr3s 87 14 4.35 4.15 3.75 15 4.29 4. o;cgmﬁmﬁmlm
16 4.23 3.98 17 4.17 3.88 18 4.11 3.78 19 4.05

20 3.98 21 3.91 22 3.83 23 3.75 24 3.65 In

ﬁ%%k#ﬁ{ c%gaci@%f %ﬁﬁwgﬁ&ﬁ ' &1 vfsR'mdd3Bred 'bp ﬁ{e ‘Bé\i;kﬂé’éébﬂ-ﬁbe

pate ser| es, L‘%x Cin at a
rethod veegixamplsdha.2 aabpIqweyhe RS Yiieso fogt 6o
SRS AU deiiits badtshowhiiig Tathle 22 an®i Rijur®2&. and exhi bits
nore than 2.85 log of viral loss after 1 week storage
at 10 37C). The highest acceptability limt value of
THile 32 about 8.0 (see for exan‘pl e the pH value of 7.96

obt e net{ P 57| Fendidon 63| FOEoR o3 | TFShmliedn Of

0205!0 Served art &ﬁd/b 4b\ﬁﬂ
205 PV., EFR2846+66 442 A St AT P } Iclllg%‘?i S

_b_e_t_mgen about Bl 5 5 and %uf pH fsw t+hede

foril atibns, Bk b alonst 587it able r@ﬁaa of lbetwdd8 o

LA A~ ~u 1 | T

6.0 and pH 7. 5.0% Adilpat e4£8 foo addi4 ve r rprfhﬁf)

fornal ati pn i $1.96 good conpe®ni se|l wi t .t i ndl pKA.S6

val ugs (pKel @.gb and |pK, 244343) |whi cht.edl | ow|t he #dbget

antagl d chpacCiggs (€. d. t=4%8 mn) to4d® regched4izdi ng

redsgnaol = quaIyd TT€Y Of ggperiral (apogy 100 no pes

uuri Dn: :: au?.ud..ngﬂl ,-..,l\lu E‘f: BEUdﬂI Tl e%ﬁ e canpat yihe
;v;lr ;.Irﬁr:;. I h|m| |LL 8r.l(.u aretTel zshIICI CUy ali‘w\n 'y 4'00

9 4.63 4.49 4.26 3.86

10 4.57 4.42 4.17 3.70

11 4.51 4.36 4.08

12 4.48 4.20 3.98

13 4.40 4.22 3.87

14 4.35 4.15 3.75

15 4.29 4.07 3.6

16 4.23 3.98

17 4.17 3.88

18 4.11 3.78

19 4.05 3.66

20 3.98

21 3.91

22 3.83

23 3.75

24 3.65

In conclusion, as was observed for the other carboxylate formulations, in the adipate
series, a high pH valus did not give good stability data (see for example formulation 124
which has a pH of 9.5 and exhibits more than 2.85 log of viral loss after 1 week storage at
37°C).

The highest acceptability limit value of pH is about 8.0 (see for example the pH value of
7.96 obtained for formulation 143) for which a viral loss of 0.5 log is observed after 1 week
at 37°C.
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vaccine in a dose volune of 1.5 m. This is not

possible with the classical citrate 10 phosphate

formul ati ons due to technical inpracticalities such as

t hroSlovgdsdok | zati on of phosphate (see conpar aﬁ’bft‘/i:moos/omuz
Exanple 1V). They are al so conpatible with toxicity
paraneters as toxicity data are rather [ ow (oral LD50
inrat: 5.7 gl kg) for adi pate as conpared to other

car boxyl at es. 3. Effect of vi rg? titer In tt.he ith
AsuitebigPHygage tﬁrbeweﬁn eb%ttt 8Hi5-3 #14 aheut B P Qs fipesg formulations, wi
£MBESUIEIN rands ofiiwaehHBI0 ahdpl 7. uat e t he ef fect of

the initial rotavirus titer (of 106.0, 106.6, 105.2)

in a vaccine dose of 1.5 mM on the stability of

Adipetey (arfosd a&ﬂtl\daanaieﬂal)d@‘nwmham ists ggodtcompromiseqwiitt eptigdt PKe

t t
) B o sty e

lerpaaetyisioD reasenabip SuAnHNaS TSRl @PoKS PO maHREdgse,Inagiton.
tﬁééé&ﬂjahﬁﬂegé?é‘fm alidid with 2olufilitg pafietdrs theredy lalidwisg foarheldting the

gy s S volumiior el s oL bl e Pl bide
ghioshate fofmaletionafdue to taohnidat ieprackicaliie-sugb iad the orystaliization of

spl'%tepﬁ)ee Fﬁmg‘%rsﬁvfe x%%glejl\% Fhéy are (?‘s%rcoﬁ%tltﬁé\%tﬂ Rty

vacclne
Braraeios 55 {640l Saisea i v oral DE) “"1"6& 53 ghm 1w aﬂ@é‘eé‘ss
Mﬁedqgog-%r@arzo@a'{éso 2 102 0.928 0.466 5.2 55% 6. 45
12'5.4 5.4 0 25 assessed by the Baby Rossett Rice
(BRR) test as adapted according to Exanple 111.2. 2.
e8] Effadbof Vifus &ler mtthdvdcting dase orovinus stabilior at ure 47 WO
2006/ 087205 PCT/ EP2006/ 001442 No Viral titration
after storage at roomtenperature &1 lo ffu per
Thedolowingiopelimentiwas Zaried gutie exalygte erﬁgffeet qfﬁhewwﬁalsﬁtﬁwfus titer
(%f‘To“iOtﬁs 1699 irPa ¢aceine Aoddds 165 R &n e stbliff fotQirs 4 * =
mont h(s); bl ank boxes = not determ ned Table 25: Viral
stability at 4C Viral Titer Viral titer 1nt 2nt 3nt
Aisthvirievirdi2rration &t differdntpoiats irctimel hasbéen evaluated according to the

procedure given in Example IH.1 and the antacid capacity of the formulation according to
the protocol given in Example 111.2.2. The results are illustrated In Tables 23, 24, and 25,

Table 23

BRR* | BRR* | Viral | Viral fiter | Viral loss
Adipic | Target |Sucrose| pHat | timeat | Titer | after 1w after
N° | NaOH | acld | Viral | %wiw | t=0 | pH>4 | att=0 37°C | tw37°C

titer
(M) {M) lbg,u ffu {min) (logyo ffu per vaccine dose)
100 | 0.928 |0.466| 6.0 55% | 6.59 12 6.0 5.7 0.3
101 | 0.928 {0.466| 6.5 56% | 6.96 12 | 67 6.5 0.2
102] 0.928 {0.466| 5.2 55% | 645 12 5.4 5.4 0

* assessed by the Baby Rossett Rice (BRR) test as adapted according to Example 111.2.2.

Table 24: Viral stability at room temperature
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100 6.0 5.7 6.0 5.8 101 6.7 6.5 6.6 6.4 102 5.4 5.4
5.3 5.2 * = nonth(s); blank boxes = not determned 5
In conclusion, in the evaluated range, rotavirus

st mai ns simlar and acceptable what
.nﬂ@:ig?&“é.”?’ﬁs titer. 11.5.4. Formnul ations vvlths(\:"?c{!iﬂ)iothg001442
in the presence of calciumlons 10 It has been
repotted—that—catctrummay—Tnftuenctethe—stabirtity and
onf@rmation of rotavirus SAll glycoprotein VP7
xpressed in D\%Mﬁr%h&{ém@faa 69t @B ReferBrdNs! i € et

| N° 11996, Jour nal ffmtp%ﬁ 1negws@)o 149-159). It
By be benefipi Gi-umj-pas—to—t-her—adi-pate;
ot ayirs | 13 Gui & Tod af‘%ﬂ L Thi 71"?1 LT o, s | Aoy

|yotontributefto the 15|s&abllg. pati on of rofaviruys

wi-t-hitn—thée formil atilon - Accorfipe———vaii-0us

dahfitie$ of ¢alcium ion&Ch av%gb=en tested|in the
e f rmchtion(laDl dWp alternatfves have

gllgg fes baCl 2 1and ?g}ﬂ 4. Ebr mul ationg 98

14 gonth(s); maﬁk@%@gﬂmﬂahédsucces& vel y added: water

(quantlty 20 deternmined so as to reach a final 325 g

dr eci p|tate redl ssol ves hf t er] onejhour |stirring at

E%W%ﬁ%"ﬁ*@t A e

:*:mmo

QO

Cldal I UII} Aalr o J DLIL;L;CD 1 VTI ugu.

?] %)\% sp mﬂ%éi rabl g 26, |{17.00 g adi%?c acﬁ-%,
&Bn’g(gﬁaﬁﬂkmds&ﬁ&d‘éfergmeﬂ sucrose. The rest of the
fornmul ati on steps are identical to those described
for formulation 82. In this fornul ati on DVEM r epr esent
B %onglusionRint the evalsated ranpe,trothviausistabilint remaing fsinilanandoarcaptable

j al uated according to the procedure
‘léli%\}%e\}ﬁpﬁlﬁh@ﬁalk?(ﬁﬁg]t'tsqll 1 and the antacid capacity of
the fornul ati on has been evaluated follow ng the

msat FophulatldhsMitheligats i esindd &7 chloum (bR results are
ustrated 1 n Tabl es 26, an For mul ati ons

119 121: to CaCl2 as specified In Téble 26 are
i hastleesiremdried didd edlciumahay influggcsthe istapilitedneroonioadation chrotavirus

& 1rgqgc%gro§elﬁ ygz'exﬁ%'éste% :Pb%ﬁ%%alzw%cougecuﬁfo@ l'ﬁr%_lﬁ(e't 8., 1996,

RCAY! EP280€0 00fL after 1w 8EE bf tHe fonnul ation pteps |are
Iu‘ISbl "cTa - to-thos festcribedf-orfformofatio ﬁ TTE

tihi f or'ul aiti on M represent 6% w w.__Formul atli on
99n1{o v@'!er (quarﬁsty daterm' ned SO as to fe@6h |ab4
fi-A

C

- fouensl of BI@tfe@nomN{;ﬁm 49ethOh fittreay herkenafigialite add ¢alciur ifns itwihe

adipate rotavirus liquid formulation of the invention, as they may contribute to the
stabilization of rotavirus within the formulation. Accordingly, various quantities of calcium
ions have been tested in the adipate formulation (Table 26). Two alterriatives have been
tested: CaCl; and Ca{OH)..

Formulations 98, 116-118: to 9.28 g NaOH are successively added: water (quantity
determined so as to reach a final 325 g preparation), 17.00 g adipic acid, CaCl, as
specified in Table 26, (a precipitation occurs, but the precipitate redissolves after one hour

stirring at room temperature, except in formulation n°® 117), and 178.75 g of sucrose. The
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15 except in formulation nl121), 17.00 g adipic acid
and 178.75 g of sucrose. The rest of the fornulation
steps are identical to those described for formrulation

82wad Rodiddhms f ormul ati on DMEM represent 6% WlWpeg@p2006/001442
Table 26 BRR BRR Viral Viral titer Viral |oss

adi pic Sucrose pH at tine at Titer after 1w after N

' Y aPiolided déscibed foP fodmOlation 8% G this
r%%ﬁ' ! m]sg'LJr%é0 |‘§‘g°&%°aﬁ°u per vacgi ne dose) 98
fgmglatior)DMEW represent 6%oWhy- 59 12-13 6 5.8 0.2 118 0.928

0.466 0.004 55%6.96 12 6.1 5.8 0.3 116 0.928 0. 466
0.0129 559%6.45 12 5 9 5 8 Bcn
Foimulaion 851 vista} (qiagly ReBrging fo o gy ek a2y pigpsn) are
sQo@2évely A6 LCAION)E9epeciie! inTable 28, 1.8 @adinic psig, §03g NaOH
2 GafntdBidn 6&bs 4R 1M¥R1i2A1A6 (a8 aédsribed
SelTEbIEhifR e 0 oupiiih, Mt srmero e
farformyletion 82, Iy thig fermulalion DMEM reRresent éé@‘@/’ eft R ce
cheFRIRk Féiﬁt%hn fifie RS ACbvalGRY Abdudingtofie potedute given in Example
For ations 117 .and. .1 e di i tocol
o o o 2B e i TR s 2 L5888 BB Wprotoco
divemiin Exneialica 2. dihe résulia bregiiusiratedin Eablest28p?( #892%t room
tenperature Viral titration after storage at room

Bt 151959 Ot s aro g able 2t Sreghcsssevel padod iter
(éu tié(]d%tegrgﬂlgé 28 gé Z@'éeamﬁ ﬁgal 925 preparhtion)19.28 gNaQI-B(irlL:!@ case
precipitation of Ca{OH)2 occur, buzt the precipitate redissolves after the adipic acid addition
except in formulation n°121), 17.00 g adipic acid and 178.75 g of sucrose. The rest of the
formulation steps are identical to those described for formulation 82. In this formulation

DMEM represent 6% wlw.

Table 26

BRR* | BRR* | Viral | Viraltiter | Viral loss
Adlpic Sucrose| pHat | imeat | Titer | after iw after
N° | NaOH | acid | CaCly | % wiw =0 | pH>4 ] att=0 37°C | 1w37°C

(M) (M) (M) {min) (loge ffu per vaccine dose)
o8 | 0.928 [0.466| 0.013 | 55% | 6.59 | 12-13 6 5.8 0.2
118 | 0.928 |0.466| 0.004 | 55% | 6.96 12 6.1 5.8 0.3
116 | 0.928 |0.466|0.0129| 55% | 6.45 12 | 5.9 5.8 0.1

119 | 0.928 |0.466]/0.0132| 55% | 6.36 | 12 | 59 6 0
117 | 0.928 |0.466| 0.018 | 55% | °° o e P o
120 | 0.928 |0.466| 0.019 | 55% | 6.18 | 11-12| 6 5.8 0.2
121 | 0.928 |0.466] 0.051 | 55% | °° o = e o

Ca(OH),
(M)
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* = nonth(s); blank boxes = not determ ned Tabl e 28:

Viral stability at 4C Viral Titer Viral titer 1nt 2nf

3nt 4nr 6nt 12n* at t=0 after 1w 37C N 98 6 5.8 5.8

6. Qo 2bdchstod 5.8 6.2 6.1 116 5.9 5.8 5.9 6.1

o Bohddbgtnd o D 5 50 90 5.8 5.7 5 o 5PGH gL

mont h(s); bl ank boxes = not determ ned Concl usi on:
h H —at

I AR e Eer S A A I
*&%pEdsed by & Briby RosdettvRiek(BRR)3a6Cas adeptan dceordingitd Bxarogle 11.2.2.

4 RS SaHL 1 8PL 28 e liecd AIRABS v Tl il

'ﬁ ﬁﬂ@lﬁgﬁﬁ% g gc‘ﬁmﬁ"ﬁﬁé'% e sane 1 ngredients except
e a 8e al Ci Ions (see for exanple

formulation 83 in Tables 19-21). 50 WD 2006/ 087205

PCTI EP2006/ 001442 11.5.5 Fornul ations with adipate in
le 27 Mrgf stab ﬁ’HPmFtST"PBra%i"Puses Sone routine

MUzl ttiation Rferesorafy atoosma tempezatate (bhyefispereagoioe dése)

iin time oral polio 5 and rotavirus vaccinations. The

qzﬁiﬂe:t ive of the follow ng experinent was to assess

t her both vacci nati ons were conpatible. An

FXPEY TR & 101188 POt 4 T B | 63 | Ol 88y 4comng 10m*

\as fhereflore _pgreparled npositionlof OPV _nedium-us

@8 fornullati ons 149. 151-{1565 [105.0at e9-5f ¢r Si2njlect i gn:

'ﬁ,‘")E tagtatbymme hydrof ysgit [ 4509~ 0001 Yargr o1l 54

jgcti on: 200.|00E |Sodi um ¢hl pridej_ 2040. 00g
Pat@ssi um|chl orfi de:m&ZO. 00&.45| Magnesi um|sul f ate 5.1

=ect ||

i

¢
\
f
I
[

—H2O—30-+-00g—HH2Re¥-—38-008—HHecose—anriydre:
1389 0oy |Neomyjci ne jsul faL es.'815.§)§g Twegn 80:1 6. Oy
120 5.7 5.1

99 5.4 54 5.2 4.9
* = month(s); blank boxes = not determined

Table 28: Viral stability at 4°C

Viral Titer Viral titer im* | 2m* | 3m* | 4m* | &m" | 12m*
att=0 after 1w 37°C

N°

98 6 58 5.8 6.0
118 6.1 5.8 6.2 6.1
116 5.9 5.8 59 6.1
119 5.9 6 59 5.9
120 6 5.8 5.9 5.9
99 5.8 5.7 5.9 5.9

* = month(s); blank boxes = not determined

Conclusion: the stability of rotavirus in presence of calcium lons is illustrated: no more that
0.3 log loss is experienced after 1 week at 37°C, which is similar to the result obtained for
formulations made in the same conditions and containing the same ingredients except the
added calcium ions (see for example formulation 83 in Tables 12-21).
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30

35

20 Cal cium chl oride. 2H20: 80.00g Sodi um hydr oxi de:

30. 008 Sodi um bi carbonate: 660.00g Phenol red: 6.00g
L-cystine: 30.008 25 Hydrochloric acide 1 N 550. 00g
Powwododoshsae B sul fate @ 30.00g Water for |nj ee/kPihosn01442
up to 300. 00E Formnul ati ons 149-155: To water (quantity
determ ned so as to reach a final 325 g 30

preparation) are successively added: NaOH and adi pic

IaC| % in luant L es as descrl bed f|n LB bl e 29, and

sol utlon IS sterlllzed by f||trat|on on a 0.2 pm

SRR RGSaBL ol B
argirttavinisngotinaions dde Shjegtivg whtheifollpwing experiment was iq;assess
Wr%o&%cén%%re% g%ﬁ@ P@A@p@ﬁ?{erﬂa Skt BoifoRBtalingg N9

necessary quantitie Polio viruses to obtain
%@*r@ddﬁc‘f"ﬁ)‘éa?r‘he’P@!S‘eBTSB‘Ffef’ype I, 108-' of type II|
CCl D50 per dose were added. In thls case the dose is

Wamtfcxrbuﬁoﬁda i89.00be appropr| ate dose container. In
W?saph{% present 6% w w, sucrose is at
adipic add is 0.466M Table 29
Wamcmu&ﬁﬁh@ﬂ WRPEPLRot a Rota- OPV OPV OPV OPV  acid
Srliny Bhivides 2040200, mType | Type Il Type Ill DMVEM9 9

17 92.55 19.5 - 8.00 - - - 150
&%Wi‘gﬂg@sﬁ‘i" 5 26 - - - - 151 9.2 17 92.55
fdgrizdium dffate. 109,0: 30.00g 152 9.2 17 92.55 19.5 - 0.07
%?601385 .10 153 9.2 17 92.55 19.5 - 2.70 5.30 - -

A9 '@92.55 19.5 - 7.47 - 0.53 - 155 9.2 17 92.55

Gigcese-anbydre: 120008010 5 Rotavirus viral titration at
gégrﬁﬁ;,@rgulfagl R5Po4n tine has been eval uated according
to th
Tween 80 6.00g
Calcium chioride.2H20: 80.00g
Sodium hydroxide: 30.00g
Sodium bicarbonate: 660.00g
Phenol red: 6.00g
L-cystine: 30.00g
Hydrochloric acide 1N: 550.00g
Polymixixine B sulfate : 30.00g
Water for injection up to 300.00L

Formulations 148-155: To water (quantity determined so as fo reach a final 325 g

preparation) are successively added; NaOH and adipic acld in quantities as described in
Table 29, and 178.75g sucrose. After compiete dissolution the solution is sterilized by
fiitration on a 0.2 ym membrane. Under sterile conditions, and following the quantities as
described in Table 28, DMEM medium containing the necessary quantity of rotavirus to
obtain 10%% CCID50 per dose and OPV medium containing the necessary quantities of
Polio viruses to obtain 10%2 of type |, 10%® of type II, 10*' of type Ili CCID50 per dose

were added. In this case the dose is 1.5 ml or 1.95 g. The resulting mixture is
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procedure given in Exanple 111.1 and the antacid
capacity of the fornul ati on has been eval uated
following the protocol given in Exanple 111.2.2. The

regd 3 /fh‘/ﬁ)si | lustrated in Table 30. 10 Tabl e p3Q dphébsro1442
thista% e: all viral titers in CCID50 / dose**) BRR
Target Target Target Target Rota Rota OPV OPV OPV *

R V, OPV,. ORV. Ti ' ; indp
R 180 S s oo

4C . 37C, 149 no
repreaant 6% B/W2 SUCTST®: is et $RY6wWY. NeChids %@Ma%‘ip"ib‘g‘ﬁ ﬁ@%ﬁgﬁ'o
10 U.J 1106-3 152 no 105-6 10 10 10 10 106.2 153 no
10 no no 154 no no 10 no 155 no no no 106.1 *
Taded%ed by the Baby Rossett Rice (BRR) test as

dapﬂ MROM CAdIBc T gvate?  ERatp] POPV  *FORY  cldPYe

s e Rdta-

gstinated fhat tthe con ’q@% el hetnegrmbby el
dci D30 is a%ci t |0.5 l(é&%f&&ﬂ org sxarrpmﬁl f%G. Oauz;y(s5
gxpr¢ssed jn CCID50 i §DMRM vial ent|to roughly 1006.6 a

X ang bgxes| npt g g

ressed—1n o ger [do ) b
det erjmi hed 5§ 06/10872058! PCT/ ER2006/1001442 —ne

? ]
WAd Xhat | The {&2BSspdAdi ng| viru - } -
| THSRT% at Bz T 1 [1{00.56QM@124a (Bpe]

Umis tompatlible vith antaci-d

i[5 9Rl af 16n BRPP (424 PhPE8 atibl é
O3 av DOF n16830o0

OoPV
Type il

)

5 S npt
siens:| 1) Pplie -

o o

ozmmarieg fof 0.53
l_ati-oh i
§.

m oh—n1Ed W=t E-arT be %EII 1 t e sarng -
i 1 re| Obt ai F@os‘y?crfgéot h formu?‘ati on*s'3 oth at
=5a4@.2nd 9EES \jelelS at | 73¥ Rot avi r us0.53 -

Gt rfs@gi TUs (obt gl ned | 2.
52) )

(Dof-"f-l'—h

V]

'bsécfge%ll ; IHB \\;ii“rzgﬁsltﬁggsr - milation no 152) 1
11.5.6 Stability of the adipate fornulations during a
oSl \FraPitRRbn atldifete-pbintsih 892 A badn evéfifated according fo the
procadure given in Example lll.1 and the antacid capacity of the formulation has been
evaluated following the protocol given in Example 1II.2.2. The results are illustrated in

Table 30.

Table 30 (In this table: all viral titers in CCID50 / dose™)

BRR | Target | Target | Target | Target |Rota |Rota | OPV oPV | OPV
* . Rota | OPV |OPV OoPV 'l;lter Titer :iter uter {::er
min Type! | Typell | Typelli L o% ;\;voc

149 |12 no no no no

150 10°® | no no no 10%% 110°°

151 10% |no no no 0% [10°%®

152 no 0% [10% [10% 1057 [10°%F [10°7

153 no 10°° tno no

154 no no 10°°  |no

155 no no no 10 %1

* assessed by the Baby Rossett Rice (BRR) test as adapted according to Example 1i.2.2.
** |t can be estimated that the correspondence between ffu and CCID?Q is about 0.5 lqg
(for example 10%° as expressed in CCID50 is equivalent to roughly 10°"as expressed in
ffu per dose).
Blank boxes: not determined
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15 Rotavirus fornmulation no 95, after 6 nonths stored

bet ween +4C and +8C, was subnmitted to 3 successive
freezing (-20C) events according to the follow ng
tle&‘)—E%&e 31) 11.5.6. 2. Freezi ng at -70C Pé@fEPZOGG/GﬂI““Z
Rotavirus fornmul ation no 95, after 14 nonths stored

bet ween +4C and +8C, was submtted to one freezing at

o Y, ARy Gt B ROl Fdolria ©

nat -20C T=+4C T= -20C T= -70C
=0(after6 nonths at 4-8C 9 vials t = 120 days Back
Go opg: 9 vials t = 120 days 3 vials: 1x-20C 6 vials

1) Polid Raddayis ocﬁﬁﬁdflbfervﬂm anBRid dapsdit(BRR 12 nil® ih fdamdatidn n°149).

%gf‘pbo g-sg:gx 0% 3}?%#)? vﬁtha{? %é: i %ic?»mga@%sfo&nﬁfé&kljfgéo to fcﬁ’%ﬂllahon

nfodt, lwher it cand@ $6an et eceredikeoareRbiH r@#szo@nmdehons both
ﬁqﬁbﬁ;«fdé}'@aﬂzpon’%%&lai afecy, 15 da 1 x -70C The sanpl es
and

wer e ana onmpar éd_to the VI |te t
Q)mtavanamwt% A e °Eﬁ%ﬂ°’ﬂ%""a‘ titer
if deHmuR@ien st 2ed at the usual refrlgerator terrperature
(15 nonths at + 4Cin this case). Results are shown

in Table 32 5Tab|e 32t0 4Ct15 m)nths 4C No 95

11.5.6.1. Freezing at -20°C

Rotavirus formulation n° 95, after 6 months stored between +4°C and +8°C, was
submitted to 3 successive freezing (-20°C) avents according to the foliowing timing (Table
31)

11.5.6.2. Freezing at-70°C

Rotavirus formulation n°® 95, after 14 months stored between +4°C and +8°C, was
submitted to one freezing at -70°C event according to the following timing (Table 31):

Table 31
Duration at -20°C | T=44°C T=-20°C | T=-70°C
t=0(after6 :
months at 4-8°C) 9 vials
t = 120 days Back from -20: 9 vials
t = 120 days 3 vials: 1x-20°C 6 vials
t = 196 days Back from -20: 6 vials
t= 197 days 3 vials: 2x-20°C 3 vials
Back from -20: 3 vials:
t = 224 days 3x-20°C
Duration at -70°C
t = 0 (after 14 3 vials
months at 4-8°C)
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N95 1 x-70C 5.9 In conclusion, the conposition of
formul ati on n95 (adi pate fornmulation) |Is conpatible
with at |east 3 successive freezing events at -20C

| twhSodlogPesompati ble with at | east one 10 frepgiRehoos/001442
event at -70C. 11.6. Fornmulations with nmalate as a

car boxvl ate 11.6.1. Formnul ations presented in Table 33

Ot

CAbCPLCU forn JﬁOSV@@ 84, 85 3and 86) 15 have
bt&e‘i‘s %Ee at 3P %?':kjos(gzal e (250 M) reprdsenting [166.6
-95Q) each. Ant acid material s:

D, L-Malic add ( My 146 4 o

The saaplep were edai‘“dlé?ﬂ‘%@?_'% Eﬂt?r art &ys eﬁ%l n léH’tg the

VAR SRy opéarﬂpﬁéofmhe samid a“geg:)ommahhe umaamfrmemréemmrgture (15
|IQ 520 Fornul ation

"ﬁ’é’khst ﬁCﬂ{hbs 'i%ﬁl\%ly Iiesi%uant Ity mg@rﬁ ned so as to

reach a final 44g preparation) are successively

. 2.4 g NaOH, 4.0211 g malic acid and 19.5g of
Tgﬂ%le%ise (44% wiw) __Af ssol uti on the

Lol ution is |st &t PG ed BYO MM h on a 0. 2pm
TEMTORAGE. UNJET gheriTe conchblons .34 g of DMVEM

pedi nt gi ki-ng-t-he nccc:é;“'“ fantity of rotavirus
{ N8B %128°Gdof f u per dbse s &dded. | In this case the

Q¥es52%-202C 1. /5 mM or R.2 gSQ’he m Kture |s

hoaommaoonizoad land A ot o

e rd—di-st++pHted—g—the—hppropri at e dose
<8}§°{9§Eﬁ&°c IIn this exapple lj?\/ Mrepfesent 6. % w w. 54

%G&#?@BGZOS PCT/ EP2p06/ 008842 F¢rnul ati on no 64
fras—pbeenr—made—at—3184g—scate (2445 m ) representing

%@E Wm@fm@mﬁ‘ of Gol-m%u&% n“@QQiblpa?é‘fo&ﬁwdtidmts&bmbﬁble with

eemasa%swesswefwezlas enesttfgats%%Pe i Wmﬁ@?%ﬁ e sq ohe

zRg @0sR%t Foed.. 5 M (1.95 g) each. Antacid materi aIs
I\/BFic add (Mwv 146), NaOH (Mw 40). 5 Formul ation no
85 has been nmade at 130g scale (100m ) representing

166. 6 Fipseistiafs withnalate a¢ 4 cOfbogylateach. Ant aci d
materials: L-Malic acid (Mv 146), NaOH (Mwv 40).
Fornul ati on no 86 has been nade at 130 caldg E%%gl g%; 486
.61 Foemulatiensaeessnied yraklg 33 (excented fe'_’tn afiogs 48, nd 86)
Halvk %bﬁ’ niéate o 32’5 gSscala (ESMi)'r@pré%ﬂﬁMﬁd@ﬁéses & OBl nfl Y5 g)
%ﬁ?}- For mul] at1 on (i %%%ﬁi& antlty
e*f“ﬁﬁﬂﬁﬁ‘aé@aﬁ‘snt'-d“?’@é&ﬂ bwe 147 % %r epar at i on)
are successively added: 14.6 g NaOH, 24.50 g malic add
Ser A f1.75 ml
%?rg%'!lﬁ?ﬂ? ﬁg{‘?is e?BI"Tﬁ | onéj%s/ rgerl g'%% ?r%gfelsoon m
@2 g) eddh 2tackbmbiedals:. D,LiMpic agd éMwHéﬁh!ﬂa (MS%U 19.5 g
T&F@ﬁ%@%qﬁﬁ gma?érgbﬁwmgym%tena%s 89853 @HEHA filtal 404
. to obtdin 1 gﬁhggg Pdﬂﬁi‘g'}d'& ¢
prebaratierda@re succersively gded; 24 gN ’9%'“6 c <f ¢
bifordHBER WS Aitar chniblead dissunitio thesdiltien spsierdiped by Btratiopen a
0.2um membrane. Under sterile conditions 2.34 g of DMEM medium containing the
necessary quantity of rotavirus to obtain 10°%°ffu per dose is added. In this case the dose
is 1.75 ml or 2.2 g. The mixture is homogenized and distributed in the appropriate dose
container. In this example DMEM represent 6.%

wiw,
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container. In this exanple DVEM represent 6.12/ow w.
Formulation 71: to 103.9 g water (quantity determ ned
so as to reach a final 325 preparation) are

SuRoesMioyRby added: 14.90 g NaOH, 25.00 g adi pb@’rfﬁﬁ'ﬁosmmz
and 162.5g 20 sucrose (50% w w). The rest of the

formul ati on steps are identical to those described for
t
Ffﬁﬁ‘f' i trf" ga h@% Beé;[;mggﬂ 4a°t éig% Q?E&ﬁe EMEN g Fé’p?e%%ﬁﬁngﬁl%a%%s of

I‘ ocC
eomhil|98@) 8Acty Antsetd foat@rr?ISaQ;LuM@'&Pc ﬁ‘teﬁg '?%@i P,
Famulatida nF84Hab a&érprhaa’e%at 180g S&lD@00M) fepradeating 66.6 doses of 1.5

RGN Pk AmBH Eiierpiecm Bt el 4B MR 2! €

Fadolilationm4 185 tas beert wadecat dBOBe@ley(100mbl repseseniing f6:5,desgs of 1.5
i gP&s p{e\!}?ch .Ir'ilSﬁ& fraler |§ L-bﬁLJ %ﬁd‘%ﬂh@ﬁ AEINSOB PAWAD

ent ose escr for formulati ongg

ﬁorrnlﬁat&aa\r&ﬁ@aabm mads #JaPg sep (PQMIIBPIESPHIDY §&ﬂ§6%1 5

nfloBg) edch. AScid rRtARED|L Malit @tid {MumaBR NaOM (Riv 40)t
W th adjusted anounts (see Table 33). Table 33 55 WO

2006/ 087205 PCT/ EP2006/ 001442 BRR BRR' Ural Viral
FoimgationiBdalo 9703g witter [quaSiyc delemimideEd asHo seachiafinal18.4g

f
préf%?aﬁaoﬁ‘) &€ Euéégs%véifédd% M@"’N?@W %3/ M"é Whatfe éﬁ‘n@’aﬁcﬁ&g&‘égr of
suqeaq Wé%o%e) ft@scqmniete@lsw ontbs sallliongss tz&‘ Zgd By fitrafion on a
D%Zigl%wéﬁgra(ﬁe 7l417de5 %fémg oggdﬁ-iloﬁs 48.55lof MM Pnelivin ébnialnlﬂglthe
rBsPRa ey SokviRi g 19 f@l ops dgse agden i 5oty fgose
90560 000.960Q. THe mlxﬂﬁé)ls(hoﬁﬁé@erﬁﬁ%eﬁﬂ’od&trmm@l ib e dpp@pOate dbse
76 1.79 0.896 47%

cfofiSy in 0 e e réglocBR SRRl 77150 60 5 35 15 5. 8

590 78 up to 0.746 50%6% 7.1/ 9 5.9 5.6 0.3 pH
Forrfhatibn®a: to 103.9 g water (quantity determined so as to reach a final 325
preparation) are successively added; 14.90 g NaOH, 25.00 g adipic acid and 162.5g
sucrose (50% w/w). The rest of the formulation steps are identical to those described for
formulation 67. In this example DMEM represent 6% w/w.

Formulations 72-77, 84-86: it was proceeded as for formulation 71 but with adjusted
amounts (see Table 33).

Formulation 78: to 75.00 g of water it is successively added: 8.00 g NaOH, 25.00 g malic
acid, enough 1 N NaOH solution to reach a pH of 6.48, additional water to reach 325 g
and 162.50 g sucrose (50% wiw). The rest of the formulation steps are identical to those
described for formulation 67. In this example DMEM represent 6% wfw.

Formulations 79 and 80: it was proceeded as for formulation 78 but with adjusted amounts
(see Table 33).

Table 33
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79 up to 0.746 50%6%6.42/ 9 5.9 5.5 0.4 pH5.98
6.41 80 up to 0.746 50% 6% 7.43 9-10 6.0 5.4 0.6 pH
7.05 86 1.490 0.746 50%6%5.82 11 6.1 5.8 0.3 84

1. #8Q08 06485 50% 6% 5. 82 11 5.8 5.8 0 85 1. 490p81#fMRoci001442

50% 6% 6.03 11 5.7 5.7 0 assessed by the Baby Rossett
Rl ce (BRR) test as adapted according to Exanple

22 #— repgat—For ot atERE /.anas"—w*irac Niul&l diter | Viral loss
pecause off diff cuIt| ri sLeri.lle é raﬁghg,n dikger
{o high i Y%¥8s|345o8% %?'Wg)s%krut %ﬁe@ or gJ, Onl 75.-ec
haes [dNs@n dedid b dewfyel %owing | &1P spPiBA |i v
sucrpse, Rotgvirus virfal tiftratip du,g Jb@leo%e
|n_t n@‘) at%‘teew evalated accotf gmﬁ’ai ¢ éEn n;’nr-vrlurg)
Jidgen 1.7 E)mmyl =4]4M. 168nd 698 an?ﬁm d Q}Qpctmg? of thk
oot ha P 1 "
O |u.L T LI gl | u U W ne roro S
ji%e n114ﬂ )(%?r‘ﬁa i" 1. 51?% Tﬁ‘gg ] ?s are itl Iﬁgt rat ed
(771 [19.49001 624638, 509¢ % 355.6Tabl @134 5Mr4l Ssab| ik
it _rpom-t U-e—B6—\AD 2006 -B8+/205
PCP/ EP-ZG@@/%;@QMAZW%A 8P 1] § %(.,t orf aft #8stjor &fe ht ©
oonm tenpdgrature (logl0 fqu‘Lﬁs vaccine dode) N-ir a2
733| reo0d |9 (5086 n 6%t 8t Hmi®°1 lonf° 44 5°8 K Q
.78 p1.495.|20. M5 NBIW NBIWND 588 ND &. 7 55.8 ND B 4|7 RD
IND—NP—ND—*—=—fprt-h{-si-—NB—=_not—deternieq—Tabt el 35
762 146010748 | 236%d O% 41 Virhl titler 1t 2mt Bt
Ts P7el A8 806" | [ £7% af teef |Le2h at =0 3F¢ 94 6.80 p. 90
"g-’)S b 8 AND 5 51 8515 7 513 NDI5-8 NBD-ND-5—6
1 7 [rontth(|s9-898ND 44% 0} Gﬁ’eteﬁﬁﬁnod 1§ 1h. %82, RBCavi ruQ
AT [ % O ST | e5 Be | 56 | 03
pH648 7.05°
79 | upto | 0746 | 50% | 6% | 642/ [ 9 5.9 5.5 0.4
pH 5.98( 6.41° '
80 | upto | 0.746 | 50% | 6% | 7.43 | 8-10 6.0 54 0.6
pH 7.05
86 | 1.490 | 0.746 | 50% | 6% | 5.82 11 6.1 5.8 0.3
84 | 1490 | 0.746 | 50% | 6% | 5.82 11 5.8 5.8 0
85 | 1.490 | 0.746 | 50% { 6% | 6.03 11 5.7 5.7 0

*assessed by the Baby Rossett Rice (BRR) test as adapted according to Example 11.2.2; °

= repeat

*sFarmulation 73 was discarded because of difficulties during sterile filtration due to high

viscosity of the solution
°¢ Formulation 75 was discarded because of slow solubilisation of sucrose

Rotavirus viral titration at different points in time has been evaluated according to the
procedurs given in Example 1.1 and the antacid capacity of the formulation has been
evaluated following the protocol given in Example [11.2.2. The results are illustrated in
Tables 33, 34 and 35.

Table 34: Viral stability at room temperature
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The Rotavirus stability in a liquid malate fornul ation
is related to the pH The range of pH that was
investigated, i.e. pHrange of 6.0 to 7.0 gives a good
St\ﬁ@hbdﬁkh’n&’dﬂ' ng I week at 10 37 C. 11.7. PCT/EP2006/001442
Formul ations with G utamate Aspartate and gl utamate
are am noaci ds wth a carboxyl ate group in their side
had s Uorhd&at hiHmPe?élér@ 8g6¥ffu en dcbine dose)
car bony'ragt'am Hsg?re 03 d6 5r eséec‘t ively. Thus,
gl uthmat e wi th pKa hi gher that 4 can be used as buffer
td\l°ﬁjui Id the antacid capacity. See Table 36.
Fornulatj ons 41:, 1o er Wanki ty «€f gned §a+ asiom*
to rpadh grkfmniIS"o’ZBV}%tnpre%g}a Pgﬁﬂ G}% a:genqke m
$wacksspvel 5.oadldeg: |Ns@H | glaitamiz pdi@ anNDsycNBsq NP
fua

% ]

pLiti-e$—as—lleserrbed—Hr—Faplte-3p—2Afte on tre
1Ii3§sall'ti'9| D5 7hé 581 gt Noh i B¢ 4T ze'ﬂtﬁ\by #"P glp n NP
*@mantRisy ND® nomsstrmmed under sterile conditions 19.5 g
of DI\/E medi um contai ning the necessary quantity of
rotavirus to obtain 100.0 ffu per dose Is added. In
Tables35c\dieal stabildpeatd®™Cs 1.5 nl or 57 WO 2006/ 087205

il P@gp“/@gﬁ%?tj 1%?3 Usrmd g THSUT T T U MIXTERe 15 12m*

nonogen! zgd and distributed in the approprijate dosge
sont pi HEF .| 3% Ph{ s exanpl e DVEM reprpsent 4% w w.

FavmulabEd dn 3% Jo water (quantity determirjed so @s to
each afinal 44 pt-epak-at-i-o)—are—-b—suegessively
addef: 69 1 g58bn 30‘5@ ur gBekt arat ¥P1HPO S 19NB §” 55
.>L§(‘5I‘ SEA A7 NDY LET 5GP eip 0] S Ut|i 0B gt hta 5.7
iof Ils Sterilized by filtfirationlon a 0 2pm
r'Fem@mtberB ND tneldietesmiBed | e conditions 2.64 g of DVEM
medi um cont aining the necessary quantity of rotavirus

to the solutiqn, to,obtain 1080fl u per dose.
q‘tzt% "E‘é%%ta't'f% Eé)%a‘fgcip% lg;r 2.2 g. The

m xture i s honogeni zed and di stri but ed in the

e r
TRIRIHE S Boligcr LR} Mo bl ke YRR oMo of o
thkt wasiveeiitated, kes pHoangseef16.Gitof7.haivesspgoag stahd ¢tartnudnyeek at
B@ successively added: 52.43 g nonosodi um gl ut amat e
O and 144 g sucrose (44% ww) . After conplete
di ssolution the solution is sterilized by filtration

1PN a Frdiaiiche witk Gltae Under sterile conditions 19.5

g of OVEM nedi um contai ning the necessary quantity of
rotavirus is added to the solution, to obtain 1080ffu
Aepartate sed glutantats are ardmacide wittl asiartioxylate gioupiin Heir zide chain.

Velfes'Bt megﬂ{% d 31099 ERY Shid Sgrbeﬂfﬂc gblﬂ bd Db 5!% Iy QS tdiBectively.

appropr contain I'S exa
Thus gletameteguithna, hlgt@r thgt ﬁmfaba wd@e buffey tggﬂ@rtﬁe antacid capacity.

ddtUpdpid 3¢/ determined so as to reach a final 250 g
preparation) are successively added: 0.2 g nonosodi um
gl utamat e 1H20, 2.5g bovi ne serum al bum ne, 0.250g

e B s2142 Do whted Rugntiy@&terningd SgabTéachradindB3286g preparation)

att gﬁ&%@sively added: NaOH, glutamic acid and sucrose in quantities as described in
Table 36, After complete dissolution the solution is sterilized by filtration on a 0.2 ym
membrane. Under sterile conditions 19.5 g of DMEM medium containing the necessary
quantity of rotavirus to obtaln 10%° ffu per dose is added. In this case the dose Is 1.5 ml or
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(7.5%wWw). After conplete dissolution the solution is
sterilized by filtration on a 0.2pm nenbrane. Under
sterile conditions 19.5 g of DVMEM nedi um cont ai ni ng

t y 25 quantity of rotavirus is add
o ?@gﬁfﬁ%{) . f/ﬁ:@%ﬁomz

obtain 1080ffu per dose. In this ‘case
dose is 1.5 mM or close tol.5 g. The mxture is

1885 e oiing e oot et B8 PR Gl oig S6se
cdiidiveri Inukis exaraple DMEMatepesentt6%iwiw.er ent points in tinme

has been eval uated according to the 30 procedure
given in- Exanple 111.1 and the antacid capacity of th

e
Fermulation #3:0tp watsr (guanity detesmingd sa af & 1eg6h ﬂanq' A g prepagrtign) are
s@c&fbﬁleiy%cﬁé@ n?pi mbhdsodiudh |thmafeemd0 SndBT950 d bucsdsed 4494 wiw).

RUNSC A R

Uhds stegileudamditionsS2164 g)sfelamrvhqsdmranontainbg &he rEicessaryefuantity of

o%é%@%fs%[g%&\@ t%’ tg o% Al ‘]’50 ﬁéﬂdﬁs@ IRtls &is8hd do@e is 1.75

er vacci ne dose

it .2 86T ol M%em?es@n@lslsiﬂbmdgm he RRBFORNale dase container.

Inkhi9 @RarAIEOAMEN réplosbat 6% Wiwe- 8 0.2 61 1.085 44% 6% 6. 93
11-12 6.1 6.1 0 68 0.0043 7.5%7.8%6.85 <1 6.0 <3 >3

*assessed by the Baby Rossett Rice (BRR) test as
Ferdagztionl 6 &CToowatem(guadntityldetemnined 4 ias B @ach &6malB2% g poaparktion)

allé%?cn%sgfig\g QSQ%P ES Eé‘ ﬁ'uo'néssogi@ élr am a.’ichh' %&Jcrose (44%
wlsrt)aﬁﬂqrucwlpbtaﬂigsolyé@amg golgtior i gtenmwewuf Bmm @13 O2umg|
meMBfank C9Mddr sfé%%ﬁmsbnaﬁb%rg df DAY n%dm?ﬂ&n'falﬂ_ ﬁé’{hﬁ nddessary

Viral stabil at room er sYl.I al I,on
adb§iof BeBiiup s 4054 o PRiHoEr Biobialn TS0 Bordog® Ja e chse the
dasads 1.76 nd0sR.E g. W@ rhixture 8 mﬁ10§emied4arm‘dlﬁntmtedﬁn the applopriate

do%gfcogmnell ‘?.I.‘Tms eé}émél’é Dhﬂl‘;lM ?epjreSSehzﬁ‘? v@w e

Formulation 68: To water (quantity determined so as to reach a final 250 g preparation)
are successively added: 0.2 g monosodium glutamate 1H20, 2.5g bovine serum
albumine, 0.250g Na2HP04.2H20, 0.125g KH2PO4, 0.5g EDTA and 18.75 g sucrose
{7.5% wiw). After complete dissolution the solution is sterilized by filtration on a 0.2um
membrane. Under sterile conditions 18.5 g of DMEM medium containing the necessary
quantity of rotavirus is added to the solution, to obtain 10%°ffu per dose. In this case the
dose is 1.5 ml or close to1.5 g. The mixture is homogenized and distributed in the
appropriate dose container. In this example DMEM répresent 7.8% wiw,

Rotavirus viral titration at different points in time has been evaluated according to the
procedure given in Example 1ll.1 and the antacid capacity of the formulation has been
evaluated following the protocol given In Example 111.2.2. The results are illustrated in

Tables 36, 37 and 38.

Table 36
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* = nonth(s); blank boxes = not determ ned 10 Table
38: Viral stability at 4C Viral Viral titer --fnf 2nr
18nr Titer after 1w NO att 0 37C 41 43 61 6.1 6.1

6.wlo Soofosrads 68 * = month(s); bl ank boxes = ngicr/ep2006/001442

determ ned 59 WO 2006/ 087205 PCT/ EP2006/ 001442 The
Rotavirus stability in a liquid glutamate formul ation

Fs—sHr-ar—to—the Stabi T TTERADI @RREJ  Vwait i Visai kiter | Viral loss
carlpoxyl at es >cr| b D I{n Ol tafter1w | after
stapi | [ty o ?’MEE s X ﬁgti Ingee |y
fNOT {TNAQHH i onacnﬁl M éﬁ"é’d ttﬁowaP'é>6a ! um ( ph
10.36_ injifo | @tion i 43y - s It()bglmQ'quHeSQadQEQHGSB)
In hi qucyose| pour cent age (410/anlr‘rn:p A —
Arul g 10052611 Bowppseed {10.3¢) 5Msulcr 65e |i n

f orpul atHon—Pn--68)——proft+ite—cutves of thestabi [ty at

Q)

W‘mmﬂ%@‘ﬂh com-tbraperatur nd—at—A=18Cgre
| ar #0880t herl 448 bp By 4tH¥2 edér | be%‘oher;&gbo 240

a4

: FatT NS0 Uy te‘1l~'1qrrrud3ation644 to0
b o W (g | D

(quantity ddternilned sb as e "“. =
faanhl 40@04$)repclr'£15%o 78%r66§516c:é§3| 6P 4dd b Y
. detordin manmmzz.
af%&s/%wweBﬂwRnggﬁg'%our gtl ”IaH%p%G ) m?en‘perature
**iFosallatiohd 1 ees sliscatded bresupe s mwa'sfu P 0o of its
ormationiB8ivasaliscarded fpadee '°ﬂ13 udy; because.of t
urisatisfastang Mial oS spswll oRtainsd afier: ‘V??kfé. g wat er
5 (quantity determ ned so astoreachafinal 449 20
preparation) are successively added: 1.2 g NaCH,

. [4 ohj oni [ d 13.7g of sucrose (31 %
T%b?ﬁg-{:]"if#g{a%@%* &%é?ﬁso ﬁlt%l Qn Th(ga sol uti-on—i-s (
ST el TVigbtirdipn Bitersterageal regm temRSTayin (Rgsn il B8A Xaccilf 4psp)
stenile conditions 2.34 g of DMEM nmedi um cont ai ni ng
tpg necessary quantity of rotavirus to obtain 1060
f Fu [per dose i s added. In this case the dose is 1.75

ar4 @+ 3 ;I]h it X4 eire) E_m*hoﬁmgenl?zré‘d fmaf | Om” 1 10m*
nd i t he

L stiri but approprate—dose—25—tontajmer. [T n
t At 9 exarnpl e ovEm represgnt 6| 9% w

43

61! 6.1 5.7 5.6

68‘

* = month(s); blank boxes = not determined

10 Table 38: Viral stability at 4°C

Viral | Viral titer { 1m* 2m* 18m*
Titer | after 1w
N° | att=0 | 37°C

41

43
61 6.1 6.1 6.1 6.0 5.6

68
= month(s); blank boxes = not determined
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11.10. Formnulations with mal eate Fornul ation 48: to
16.88 g water (quantity determ ned so as to reach a
final 449 preparation) are successively added: 2.4 ¢

NaGblzoognsaes. 9 mal efic anhydride and 19.59  30,©Ofepr006/001442
sucrose (44%ww). After conplete dissolution t‘#

solution is sterilized by filtration on a 0.2pm
menbrane. Under sterile conditions 2.34 g of DVEM
medi um cont ai ni ng the necessaré quantity of rotavirus

The Rotavisisrstabity i@ liguid olitemate foraylatien is simileftodhe siaility gatained
wﬂegﬁﬁ aat$b Zt@s?e,s&ﬁ:te%hgre%boa—é‘%éﬁtoﬁture I's homogem zed
an Istributed in ropr ai_n
- P 5 25081 & PEARERANLD (SR Fo g flrin S SSmpac 1 Eré baeid
MW@B]@GEI%W%MG}DMM Formul ation 57: to
PRRUY 1<a ety WA ok BEEIRRTA R ERL B R et nipt
ognmrs@mmmwaefmlaﬂemnsga)of sucrose (50% w w).
@fomrcuﬁesreﬂ 1Ré &a@l@%@h Webl@ B740)6t r%@ﬂnlﬂémgéiamfe ah@ai 4-8edte
[tration on rane. Under sterile
SWHWW%&?@W@@ Q?FCWFHGFFL%O U contai ning the
necessary 5 quantlty of rotavirus to obtain 100ffu per
uoselﬁw ed. g escasethe dose is 1.5 m or

il honmogeni zed and distributed in
t he appropriate dose container. In this exanple DVEM

FbRRIARRUL 16 1896 Ywaleh (ddantlyd eEEr'r'nﬁnbﬂ 998 té fborch e uag L e

or mut ati on s quan ¥ 50 of
p@@ﬁ@#i?ﬁ)ﬁ&ﬁ@eessyeb/@dﬁ%aﬁ %\NF9Ha:P %14199 ”5}3553 id apd A§-59
s@dr&sé(m ). Meenonadbefstiring’at godNnfekhpeatidd Inkolyble material remains

42% w . Af
rEssettsel: el radeD i etalot, T or Te ot ar i1l vl by o

filtration on a O0.2pm nenbrane. Under sterile

190N AESdrRREore vith 18ct@iondEM medi um cont ai ni ng the
Wtawrus to obtain 100ffu per

E 4%de 48102 pryvateri(guanilysietenaingd se a3 tp regchya finpl 4fg of

pn% drafion) BResuttedsvelR auaemq@@ﬂaoﬂem 2400 gplb&bﬁlbﬂﬂdbad ahd13.7g of

%ﬁ%@ﬁ“%ﬁw Bl omplete SR% R He. sl M e BY fivallth 2

02pmacérisrama Uadéicsteris aindinon52 34 yof DMEMImgdiumt centaining the

néc%‘é?ﬂ‘f/ g{lé/ntlﬁe&f ?&50..’&3 % Saift 308G ggﬁg%eqigg&%l N;’k@' 4k the dose

successi vel y
lssl '@zmeo@ aggleéJetrmxtmeu g h@mmﬁlmd angdisgibuigg lrsfbe ﬁaarepl@atq gpse

c¥Mtiher. Iﬁﬁﬁi@éx&ﬁﬂ@bﬁfﬂ”@ forehtd %M.t he solution is

sterilized by fil tratlon on a 0.2pm nenbrane. Under
sterile conditions 2.34 g of DVEM nedi um cont ai ni ng

lifbe Farenpis@withanalestet y of rotavirus to obtain 100ffu
%&%@ﬁéﬂ S8R e ot B3 B o S8 ReFeat e Mo el
preparstien) apgpsuspedsively addeds 22bg NeBtal.A821 g mleldﬂrmyélmﬂmhég-’ég
of VEMsk PR RRR Affer Whnilste dissolution the solution is sterilized by filtration on a
0.2pum membrane. Under sterile conditions 2.34 g of DMEM medium containing the
necessary quantity of rotavirus to obtain 10%° ffu per dose is added. In this case the dose
is 1.75 ml or 2.2 g. The mixture is homogenized and distributed in the appropriate dose
container. In this example DMEM represent 8.%wi/w,
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11.13. Formnul ations with aal actarate Formnul ati on 53:
to 15.96 g water (quantity determ ned so as to reach a
final 449 preparation) are successively added: 2.4 ¢

g galactaric acid and 17. 0y of  3Q-r/Epro06/001442
sucrose('%g@gowlw) After one hour stirring at room

tenperature insoluble material remains in suspension.

ERARBREPSY: 8 4 1% Y B5teflBEARY'Gllermireléh asfioelich BlthaIs2sg
p(re;mtton) ye@eccgﬁﬂv%e@ﬂd@é 7 g G’SP@'H@H“%\GW %%H Bep Fucrose
RN Take donfplcte &Hé-‘dﬁﬁﬁﬁ kesd atuitiodl dasteniliZadbyd Iﬁﬁﬂﬂpn a 0.2um

ool ety 18 P e B e

diiafiityy bf esirkytofoblain 106 finpermiose isGideDIRhBER68 RIS is 1.5 ml or

P%%%-qﬁ%gﬁ%/u%% ﬁoﬁo%e&mpﬁ%@ énothQ gﬁé‘r?%a?% 6(%35% container. In

thle@eafsalppl\tﬁl\&rﬂpms?mcﬁ%wﬁvaw rus to obtain 106-0ffu per
dose is added. In this case the dose is 1.75 nm or 2.2
The mxture |s hormenl zed and distributed in the
ahbr gfnd 3 MR UEAIODZIB o | n this exanpl e DVEM
_@ﬂ_@g&ﬂ_‘l Go % W ngafér {qlantity d€emnindd sroasdb wascha finer44g

L ons
PSSR A, PSRRI o o
dvermse (2% wivddAfidr complate dissolubien tbng)gylugr@rgg steﬁp;egm ﬂltratlon ona
PHRE H{é%brér% Qﬁdeﬁ%ﬁﬂz d%h&iﬁm 3‘4 g EmMEnl edhli® seRahing the
pr esent In hese experi rreniq&} 0[ 1 N d
rfe}ceﬁanh@aawm iV toghtpim I U Beriosa s rodse 48 ’Iﬁ/ﬁs@ & dose
i9A Vs RVR.2 ) The mlxturMs(rfﬂmdgbwz&\m dlsttihiutéﬂ LS amrqnme dose

ity his ek DUER ERCRIE B |0 Tcutral i si ng the

stomach acidity thereby preventing or mnimsing the

CtH Vb fhs With b8 c@fdnhiee | Ngredient, i.e. the '
T%W’W?Fﬁﬁfﬁm n15thefornul to %@H
FasEulation 52: 16,14 & Water faadBliny fetpERNeA 80 aipirscbia e

%ﬁg : HF@s‘iJcédssﬁel addeﬁl ri2.g Ra®H,'8.828¢) galdeturbnic acid and 18.5g
xhi bi

e P OGRS Bl 4R o Bt on
0.Dpra nesibrane Undéretesile anditibn 2.8419 oPEMEW medium wemtamlng the
%%E&Jlag%at?]a%ﬁ% o?mtal\}irﬁé/ totoeogiﬁ rﬂg gﬁ p[apﬁosggﬁﬁieﬂ 9758 case the dose

enper ature or
i8.@)75 mirpr 2k tTh@ mixturn &@mwﬂe@am%ﬂsﬁn@m 15; the gPpyopriate dose

&ﬁulﬁér%ttmexxﬂméﬁmémp@gm@ww- . an antacid

capacity of | east 8 m nutes, and for nost
formul ati ons of at least 12 mnutes, as assessed by

I.he. BRIfuRSsns(vithdaRc@eseure | n Exanpl e 111.2.2). In

Eqlfioh 844095 §8BYEiaT TaaRul BRFANES s BYeboriuiERixg Of
prepanaticrt) |amcaasebelm ad@ect 8.4 thia@H, 6)80(1&93931@*?7191% agg 17.0g of
%Jb?oée‘i?é‘pwmﬁ Afiéridng rhb@r g"ﬁ rSonR PR irsblubleridterial remains

ter_storage durin ne week at 37C (accel erated
igtsyppansiop) The preparation was discarded.

I.14. Formulations with tartarate
Formulation 55: to 15.26 g water (quantity determined so as o reach a final 44g
preparation) are successively added: 2.4 g NaOH, 4.4996 g tartaric acid and 18.5g of

sucrose (44% wiw). After complete dissolution the solution is sterilized by filtration on a
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(*), i1) tinme expressed in nonths wthin which the
viral titer loss remains below 1.0 log (after storage
at roomtenperature) together with the viral titer

r eR6ReMoRizod he mentioned tinme period (a), il 'ici’/tl‘ﬁbslomuz
titer in ffu/vaccine dose reached after storage during

one year (12 nonths) at 4C (***). 30 Table 39 Viral

0 Eglﬂﬂé’r%bﬁ%}eo lé)g\ﬁ% ﬁ@%&f@ﬁg@s éﬂga gf 6MEM rh@d]urﬁ ’&oﬂtélﬁfgﬁ Re

NEBssaRI AN A7teNve tepbtaim 1 5L 08y %ﬁ&@deéé” fis, g5 1 dose
is AM5IIQr 2:289. Ghe trivdure i2hdMdgénBedandsdistribsted h3Ré dihtodiatiBiose

not. dqne 5 144 7.75 0.1 not
Wgﬁ#@ré"i‘"s Srpiitle @8'%8?@9%?’9%% >, 11306 %6 0.3 oM
5.55.8 96 6.55 0.1 8M5.25.9 836.380.17M5.0

9 . -
135 Py ol Horndglong ooy & gliohofdd i7ind eseng %"
addgdiphasphated3 5.09 0.4 tailise Menonths $= pH as
assessed at T=0 (40 by the BRR test according to

ST efaibrs s8R Seph o RSB AR s
ofi sgidéd piersphatd. The only phosphate present in these experimental formulatsons
originated from the DMEM buffer and never exceeded 0.059 mM (5% w/w DMEM), 0.071
mM (6% wiw DMEM), or 0.094 mM (8% wiw DMEM). All tested carboxyiates have shown
the ability to act as buffering agents in neutralising the stomach aclidity thereby preventing
or minimising the inactivation of the active ingredient, i.e. the rotavirus antigen, present in
the formulation. All tested formulations, made at various administration dose volumes (i.e.
1.5 ml, 2.0 ml and 2.5 ml), exhibited a pH of between about pH 5.0 to about pH 8.0, and
for most formulations a pH of about pH 5.5 to about 7.5. These formulations performed
well during the stability testing at the three tested storage temperatures (i.e. 37°C, room
temperature or 4°C). In addition, these formulations exhibited a satisfactory antacid
capacity, i.e. an antacid capacity of at least 8 minutes, and for most formulations of at
least 12 minutes, as assessed by the BRR test (see procedure in Example 111.2.2).

In the foliowing Table 39 is presented a short summary of the stabillty data obtained for
selected adipate formulations according to the pH of the formulation. The following criteria
were assessed: i) viral loss after storage during one week at 37°C (accelerated stability)
(*), ii} ime expressed in months within which the viral titer loss remains below 1.0 log
(after storage at room temperature) together with the viral titer reached at the mentioned
time period (**), iii) viral titer in ffu/vaccine dose reached after storage during one year (12
months) at 4°C (***).

Table 39
Viral Room T° 4°C
loss after :
pHs 1w 37°C * <1 log *k 12M | *v* ek
sucrose 45%
82 [8639 | 02 [ [ [ [ emd49 [ -~ [ 58 [ 3 [ =

sucrose 50%
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5 ** pest results based on the roomtenperature

stability test - a maximumviral titer loss of 1.0

log is tolerated **"best results based on the 4-8C
st@glz‘golﬁkymsest - a maxinumviral titer |oss of (IO%EP %0
Is tolerated **** cunul ative best results - 2l] 1442
viral titer loss z 0.5 log but < 1.0 log, and a titer

NIRRT T SR T v L
at e Pt go agcot YTt ot .
au?gpt b'r:zf tat+on ltlgu“‘ /'I' BT Ta assSessed \L,
¥, *¥'" or ***) with a vira 0ss <0.5 | og; dashed

boi24 adc@dBabl e ¥ ion forl fimetdonerleria adse

*43x | "8 gy 05 ) Zth a virlall nobdonek| 0 5 | qgSutf 7

i

e N
AR

YA RN

1. 04 od: 7fPatk $ahdifg:| unaccedt Atobdoner il ati dnbds 71 V7

cr A alll 728t {on Q¥cuds | 15 O edr yotdeneshe adi jabd 77 Y777
f o132l At BdBs |t edd hl:: pH range BMSshojit 6 01t 88 |- :
ah86t g 6.5 8) O.bxhilhitted a gdad, 8MS2nt ahl- - 5.9
st 8Bi1ilt 6:38r bfi 1051 codinalti bl e wilt th ZMBS | Talva ra1|5-9

;‘_"’J)(Q

T

r\f fho ‘Fr\rmﬂntir\r

1tifar | o$s3 0.0 | rln, and.th HBM B 1 Jofl 8ot e
371“&&@23( 5- 6 031 -;*;'f 9 o h}l lf\]ls'a f i :
A ti L i 1:: a nexd M GM Lar 05(8 aft—; )
05 o W7/ W W,
AVx % lise | nfect-BuUs
ol%,

t
F
n

g."fs . V.I I‘ arl o
§ﬁn T .

intiom e@A Cﬁgﬁ%&ﬁ? Oeé? 4B Siaebiba Bl g i5Ees o

ﬁ #ssbaa?g%ﬁhie% ?‘cisab 415%1 25 il o o S g
g‘;&dgé@nd a titer loss of

$

-A*—‘-
—“"1 I

% cel I @eé_?r e
t riing to this, 4 . _
.o af‘ggi gHmB %ég;%?%g% quaﬁ* e
Tﬁg b’haﬂ a{?ﬂ %‘ gaﬁ'éﬁfﬁﬁg‘?ta?"&f Hation %6

ro e Rare swtable and appropriate worKking
dilutions will be determ ned by routine

Ceaperin termdipetedarmutations jested! e pHaangs! of ahbyl . triorrbeutdid(6s8)
eRiifited Bcod U cBeptdfle, stibtity frofle CoaFMBle Al a ﬁ'ﬁﬁin'fuhw"g! titer Ioss of

o s e e

profile compatible with a maximum viral titer loss of 0.5 log.

Example Ill - Methods

.1 Rotavirus viral titration

Detection of infectious rotaviruses is done by incubation of the formulation containing the
rotavirus and various components on permissive MA104 cells (ATCC CRL 2378).
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- 5F8 F9 (1 gGl, catal og nunmber RVM 1601A-5) or 2F219
(I g&b, catal og nunber RVM 1601 B-5) from Austral
Bi ol ogi cal s (www. austral bi ol ogi cal s.com) - MABR10O (IgG

f rvao booew0g7285 om | mrunol ogi cal and Bi ochemical  peormp2006/
testsystems Grbh 15 (www. af shio.com) Anti-Vp6 001442
rotavirus polyclonal antibodies, for exanple A131 129F

The REIG T GOP43 odMiuE, r@iﬂé@@@d‘s‘%@1 ) Wa8 feHnBRtctt sl daBbitbed in the

EFach fl uor éscent fOCI corresponds to one | nfectious

ajoye ramples difter lpgul %‘!E’Br"é%%&af&e’e? Hfée celp) aredpcbated prold to 18
hbare) THetelB #rg themi fixep and ﬁém{ebngseﬁfvﬁtu/a&étbb\e 80% cinfatedicailgdre

eRhtedthy Bk vhirh b &l fleceRice (Mt forinciinal rtirfialdfih antipody
spaciffcch e ViRBcrotdinribfab 6 ) detedted by flubrescaimbenjugstathigGdnde.
eﬂﬂ'n:né’diﬁlﬂieptl?%ﬂ%%pé nAryk%m-Fﬁ’em:tﬁﬁf a%%i%bler}n&r%l?hélsﬁmﬂ&les

&ﬂ% % ger dose results are those iIn
o V"HGVB PERIeIR) 8te uiifalle (fid; apgropriate werkipgedilutigns yilbe
délamﬁéc&tﬁy&b%ase‘xﬁhimedtahmesdr)exarﬁpi@(ﬂ'hs foNcihg monoclonals are
su' H@“l ations, which exhibit a viral loss of 1 |og or
ove, are di scarded from further stabili ty testings.
- BU 1121(aBXpasvies Juif coningatridvithdiugeseaipisothioBgdnate) from Rural

TE@%@@Eg ﬁiic Mﬁiﬁig)tec'ﬁmcrém on 111 2.1. Introduction
etT-RCe [ BR&Q i on test has been
- e T, 5o oG TOBRVMEAOMAS) P2 18 HoBRR cRBRSITMRY BYM-

1GDﬂBﬁi)tfnom%ds&§IBlﬁl6gld%g6/ 8%@%: Ilgfdgfn 7noi?12|2t he
BRBHAF @ ealth i imaRncledicel 2 g'%oi ko % és% ae e

(wwwaalgbiogom) of antacid (see N.E. Rossett and Marion L.
|
ARI-965 h&vﬁ@éﬁ&lﬁ%ﬁ%ﬁérﬁb@@lé‘s f %g%mog A%q‘? %g‘rdﬁ%ﬂgmlcon

490 495: tro eva I cacy of
aaﬂwsq;g@la ant aci ds VVI th particul ar
attention to tablets'). The Rossett-Rice titration
ant aci d

ures e, rate of, reaction_ of the_ 5
EETIRbleRSent (ki foroSaiis i ot Tiogions Ky 3ierh B Sxiassed as e
logérithrd of fatiiformirgf undtlpev el gely Gtim!)). Tmeqdréﬂs&r:@'th &F th&ﬁrall titration Is
0 C res dr oc ric .
arREH b -082 idof Rbcl e O e AT | dr RAValEh B RlGEse Socoraing
totiaisitipleample voinmesiosal Alt data preserdertiinttieoTablésrare frelog baseatth

(Idd) Fidger doBe, di gestion process, fresh hydrochloric acid
is added at a constant rate to the reaction mxture
under test. 10 Briefly, the adult Rossett-Rice

Goaod resttitis @re thesedinwhibthth <0.5tU0Pdgtrddss dunngtthe 1 WedK ét|37°c"

(a@&‘?érétbc? gtgﬁ[ug %%,t)rl% a@ﬂ%ve (ﬂg‘l}_%ién Whgﬁ,ﬁfl-}n’lﬁgﬁe g:?ﬁri F 1logor

abPM?Iam\él@IGauiﬁdtfmwhenaﬁahﬂmysteaﬁhgstlon at a rate of 4
m/mn, of 0.1 NHCI, whichis a

.2 Method for antacid measurement: Baby Rossett-Rice (BRR) Titration

i1.2.1. Introduction

The Baby Rossstt-Rice (BRR) Titration test has been adapted to a baby population from
the Rossett-Rice Titration test originally developed for an adult population.
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15 mmcry of the acid stomach secretion during
di gestion. Those are the experinental conditions
usual |y considered as representative of an average

adybbhooshopasch. 20 111.2.2. Baby Rossett-Rice tidgabbhfiordsz
assay Based on the standard Rossett-Rice conditions as

descried in the original procedure, the test was

Tr@‘if’o%sﬁ é.@e @t?atfoﬁné E%nkﬁéwrvﬁs%ealrﬁm dorsih bf antacid ey N.E.

t d
Rqsésgtgnct Mﬁmlr i%lﬁeg% %Vav 'Jegéea@o f %%n"é’ﬁi“bey%ﬁsf’ai’g Hg RS Canin
vitCdvalifatidri 6F tﬁaéfhmy 6Mhé wioee frequagtly Us26 an@ridawiti p@ﬁlm!tgs 1,

ﬂg@g ﬁ.ﬁ% g‘b% Bg%sgg A et mggsdrébt tﬁé ?a?é oﬁﬁaét@h ofifhe

n1s concerned 40Q) : g
ankwil subd@n@agder tgst vathak Niyedsosbipgr acaﬂmsu e qﬂm of elevated pH.

TO% 13{eRe %ﬁ’ﬁgm@(ﬁ]&%ﬁ@ BEbehalvk &fésﬁlﬁ?dr&émari’caﬁ@&s a@ieliat once

g VRS Do PEOTRES" Syrop

at frechesinningst e msw*egp S

th& dig8stioRTpRd b, freéivhyaratiioric B6d isnamidbd at BenatadBratetnttimsreaction
.%Dllr}j rrgo /'h So, based on those data, we choose the

MigET YT &P conditions to enconpass all situations: -
Initial HC quantity: 0.40 nmmol (4nl of O.INHC) 5 -

argﬂgttg@gm&% hic@'ﬁtré’tfon@s émbbd'lﬁltwéwé\ﬁlty 2.90 nmol / h

t f 5./
-ty il dkion of 20 DGt 9. INICH I FePrenent e o8B SRR E Bbius of
arSéthpty BtoRfach;he B(Ij?Rfl s shown in Figure 2B. Table 41 ;
t en
- lep ey 379 samiiiocs et Afapia SErRhA Lo IR AR SRR
minficry bEthe asitl stoRask searetiRinclurimptigesionset t - Ri ce  Ref erence

- Gastroenterol ogy 1954 - GSK unpublished data vol.

26 pages 490-495. - Val ues for ston%ch HCl Taéee Ial SO
Thage atq the exearimentabeapdiionsysually eapsidigred 35 frpbesenialive of an average
adﬁha},{mﬁpeae from CGeigy Scientific Tables

1l1.2.2, Baby Rosseti-Rice tifration assay

Based on the standard Rossett-Rice conditions as descried in the original procedure, the
test was adapted to be representative of a six month old baby stomach and is below
referred to ‘Baby Rossett-Rice (BRR) titration assay.

According to the Geigy Scientific Tables (Volume 1 page 126, Ciba-Geigy 1981, eds), the
following data are of interest as far as stomach HCI excretion is concemed (see Table 40).

Table 40
Basal acid Maximum acid
output output
Children | Mean Extreme range | Mean Extreme range
9-11 0.149 mmolth [ 0.05-0.30 0.56 mmol/h 0.39-0.84
weeks mmol/h mmolfh
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(1981) Vol une 1 page 126. Applying for: Adults 6
nmont hs babi es Tenperature applied 37C 37C during the
test Beaker volunme 400nil 50ml Initial water vol une
70b 250shihod f antacid sanple is 1.5ml 8.0m j T/ER2006/001442
antacid sanple is 2.0rM 7.5n if antacid sanple Is
2. 5m Ant acid quantlty EqU| valent to O. 3309 Al 233
Vart+abte—accordinmgrto—sanpte =) ed—and doge vol une,
usual l vl between 0.8 and 1.8 l1li-equivalent of HCI
66 WO 20bt9emeds PEP7-0M8006/ (8PBApmMOl,; ¢ | al|1-%ﬁ-8R| HCl
hs4ML quantity iﬁlﬂﬁﬁhat t=0 Rate of addi e
M 0 5/ mn LOA N-HCl added--durinrg—reasurerent
Ti me measurenent pH =3 pH= 4 for the pHto reach :
Sby basealontisssel data, He4hbazertise mbsisevereicnditiop tanénsompassealipH
S%at .2.2. 1. Worki ng procedure for the BRR assay 5

e experinental set- ﬁresent ed in Figure 2B. 1 *
-L!Qﬂﬁhb‘chqwﬁmol&@ak@i@rﬁlloﬁ'@é édugh of water for

'd&hﬁ‘iﬁbh@ﬁdd:fbﬂ 6f ol FICFH%n )y BVifimof (of 0.048 thmdii). M4practice
(here after) %’t“d volunme of 10 m. 2 Install
ﬁ’ﬁ@%@éﬂ&lmi“ﬂf%W\/'éﬁé'ﬁuﬁ h. 3 The tenperature of the
vvater bath is adjusted in order to obtain 37C inside
4 0 be
Z’g'ug E aexg%lﬁ"edﬁ% Lﬁ:ao?‘gl e‘%er %’Swgasu lggmgﬁt of pH

Teblewd sammaices e diflerancp between the BRR ag eimpagad tg the C(HQH‘@‘

‘IUJ‘I

p;,aghg@ p,toggdtgg_t a table).
Table 41
Name of the test: Rossett-Rice Baby-Rossett-Rice
Reference - Gastroenterology 1854 - GSK unpublished data
vol. 26 pages 490-495. - Values for stomach HCI
- sge also Antacid test in secretion rates for babies are
Pharmacopeae from Geigy Scientific Tables
(1981) Volume 1 page 126.
Applying for: Adults 6 months babies
Temperature applied | 37°C 37°C
during the test
Beaker volume 400ml 50ml
initial water volume 70ml 8.5ml if antacid sample is
1.5ml
8.0mi If antacld sample is
2.0ml
7.5ml if antacid sample Is
2.5ml
Antacid quantity Equivalent to 0.330g Al,O; | Variable according to sample
tested and dose volume;
ustially between 0.8 and 1.8
milli-equivalent of HCI
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6 Add at once, 4 mM of 0.1 NHC (0.40 mml), and at
the sane tine start the clock and start the purrp
(continuous addition of 0.5 m/mn of of 0.1
TheseodsheRgs actions 15 shoul d all occur vvlthl ’Eﬁoﬁﬁmmz
first seconds of the dock starting point. 7 Recor
pH val ues al ong the tinme, until pH 4 is obtained. At
i th perator, t1he €ase of the pH
hHEI(EPNwa\' g%r[;ss unti | pH 3 ?@2 In the original
R@ﬁ%’taﬁd%%té-% hod) is obtained, jpbut the rel evant

R haHifoRBAC1 [ V4mBmimeS ar e recor daglsmiahiner pH 4 i s

reached. 20 8 Stop the clock and tlhe punp. 111.2.2.2.
@é’lﬁi?g‘ﬁdon of | the experinental data Experinental

daring naasuremestn ed in Table for exanple see Table 22,
~?F%ﬁE§ﬁL““ gf 25—presentatj L Fam bear aw,
or exalrer eﬁtsee é{gure 2A. /11. 2. 2.%{' Resul ts
fontherpblrterwon 57 WD 2006/ 087205 HCT/ EP2006/ 001442
rH:éWe%Mf% S UeFEhGer a8 piBaced &po mim asveypyH4 T'n

aorder then to pteserve t he u|ruc

is of consideration. The result of t he Baby
Rossett-Rice titration Is expressed in tinme units

' ' whi ch th H val
1&g o stepsi ik BRR 488" ol e antaci 0 capaci ty

of the fornulation. In sone instances two 5 val ues are

Trl%‘réﬁ{?ﬁﬁ‘l@n{aﬁs& élglslm%éger{ﬁdm rd 2K€ i n Tabl e 22

ation n re at 1T mn
1absingaspmi sealm@ul@e%wugwu“@é&rfwgm?wag in 9 95%%’ g%b%ve gter the
sieblinid (re/die &&ﬁr&ﬂi{md@bhﬁeéﬂmrﬁlhan to 11 nmin.).
i bratio 10 Tenperature i s nmeasured

zmjlnﬁtr?ﬁﬂ"ecbﬁar%'ﬁ%?@’&‘ neter (-10C +50C scale). The
3pFhe temiperaturs oftthk rvdateatbatlh lsjsdjusgecsmmmjotbiam 3¢ inside e beaker.

43?%% Bﬁﬁé ﬂg&g?@@ﬁgﬁéﬁé& u¥ad§é6%'t|?$’$e%keu15 The Nlls

rate | measurenents a
5f Mﬁesurﬁm@'rt eépH value l’tfﬂlsrﬁtags repregents the "inilig £th§£-9| "B F’Le data
is an 8 rollers nodel fromlsrmtec S. A l\/bdel

5@@5 it ol el B 4Degmsl e By SRS Sa o ok and

stakt dhveepuntipe{cbhtifiuods &dditizin.of 86 nhllynln oCdflO0MN HCH.CTIebsO thted\hdtions

ShAR Lo S 3PATEr b aBlh poRy ov
TeReeord therpHavaluastalang theetie, aintinpdd 4/isiobtaingd. ﬁﬁtaﬁ @mmn of the
oaa%ﬁp 'tﬁie ms%f thyyrﬁngg BEEE %r@ﬂéés%nﬁm y(asqn tﬂesorigmﬂﬁ

trisodiu hOS hat e dodeca
RSO0 roseh) i R ainashs BUtahe CRRYRRAMLAGH PBAGIY YabisS A fecorded

after pH 4is reached

8° Stop the clock and the pump.

111.2.2.2. Presentation of the experimental data

Experimental data are presented in Table for example see Table 22, from which a graphic
presentation can be drawn: for exampie see Figure 2A,

i1.2.2.3. Resuilts interpretation
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25 water to obtain 1 liter of solution. Typically, 10
m of this solution will give a pHof 9.0 occuring
between m nutes no 6 and 7 (first phosphate pH junp)

0% g 4.0 occuring between mnutes nl9
(Secog‘glﬁi %Osphate pH junp) in the so descri bedﬂgg’ﬁgﬂ“’“““‘z

Rossett-Rice titration set-up. Results are shown in
E&%’\hr%s | es§'9 %e% zﬁ%ﬁ g%-gﬂqléwp 4”1‘1 o%er g{ﬁgg %sé@m virus, the
time aboge 914! 4 is oﬂqpn};ldgrqggn The nepult of tme Baby BossgjhRice t|tration Is
8{3%@&&&%%&}%0@@ (rﬁ%hl@@ﬁﬁ QA e fob whibh4e gH ﬂ:%e @&g\eas‘ﬁred
bty 4, 1. ieoplistantepd Sapallygk el i sgme iispoggwo
BIURS areli2card&® (d)g. 98 - 12]r8inﬁie£ﬁke0n Pable 22 fapmiikéticn 19762 whare at 11 min

B pf ngxs%i?a ity ]"B'Q Blg Was %Z)aq ndidatfiy bt tbfbadsdl 2 pA%.00 wes

Qjosgoto 12 min than to 11 min.)
il1.2.2.4. Calibration

Temperature is measured with a calibrated thermometer (-10°C~ +50°C scale). The pH
meter is calibrated using standard buffers at pH 7 and pH 4 that are commercially

avallable,

The pump rate is adjusted by volume measurements against the time in order to obtain
0.5 ml/min. The peristaltic pump is an 8 rollers model from Ismatec S.A. Model MS-Reglo.
In order to avoid drops formation the tubing extremity is placed along the beaker wall

above the liquid level.
Hydrochloric acid 0.1N is the commercial standard titration solution.

A known standard buffer solution Is used to check the experimental set-up before analysis
of unknown antacid samples. This standard buffer solution Is made of 24.066 g of
trisodiumphosphate dodecahydrate (Merck product n°® 1.06578.1000) dissolved in encugh
water to obtain 1 liter of solution. Typlcally, 10 ml of this solution will give a pH of 9,0
occuring between minhutes n° 6 and 7 (first phosphate pH jump) and a pH of 4.0 occuring
between minutes n°19 and 20 (second phosphate pH jump) in the so described Baby
Rossett-Rice titration set-up. Results are shown in Table 42.

Table 42
10 ml of 10 ml of
Na3P04.12Hz0 water
Time (min) at 24.066g/liter No antacid
pH pH
0 12.4 5.94
1 11.7 1.31
2 11.58 1.23
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22 2.62 0.89 23 2.44 0.88 24 2.3 0.87 25 2.18 0.87
26 2.09 0.86 27 2.01 0.86 28 1.93 0.86 29 1.87 0.85
30 111.3 Measurenent of the refractive i ndex of a

giwe Rookmd7hg4l ation 5 Several fornulations illusg Cﬁ‘?ﬁfﬁ%aoomz
in the present invention are prepared at small vol une
(1.5 m dose volune for exarrpl e, and below), contain

a—htgh—sugreose—coffecentrat o (e 550/‘0 an 11
nustuf‘nnp' y—wi-t-h—tthe stab.”:',"‘\ agd aft-acid 5&§1ui1y
requi remedi s 4 2 atthéreforel Fo—verii
that the florm®l atilon has b successiull \ n1l‘ 31"34’—9—d—,—-—
&ratipHumtp {congl et 4 sol ubi | 18&ti on of bach cdntd it nent
has been gchi gved.] One sinplge way to ¢o thistdO is t¢
neasure tHe refradtive indegsof the formul atiem.
RefTactTve |ngex IS~ a Wel'T-kgown sTnpl e meaggy ement
—wh-eh—canthe—gsedbottr—=at k'é‘é Tar uuxy are Du‘ré{sr Sta
betore—nrotav+rug—addtof) ant—also a*thcbéé‘u
formilatidn sik Vi rus ad'*'t.u L2 o WYY ot
2006/ 087205 Pt ER2006/ 001488 111 3 A
i ndex_of rlefr#®tidn of aquéd8s sol utigns is KKt andar
nmet hod to |detegmine the 5 grdrose congentratd.eh in
sol ution. [Taby# off refractigyg | ndex versus egose
CONMCENTT at[i ONgg Ccgn be Ting 4N The handbook mes
€hentstry allu hygrcs— 70t rtTom 1989-199 Pr €9
page—E—3346- fng & Iﬂd%‘/\ hRstrorent—mput uuu:bwb

1 fgvdnrmnf a drcp e éla
segcgnd Bl i|s pl®iced in the 56t rument and ref3Rti ve
i NdEPi s rlecarded } \WWater is used as-al
check the |i ns®@ungnt (refr8efive jndex of 1 ®&R0)
Several adi page fdrnul ati o@s#8cont ai ni g var i®HYS
anount s of| sugyg osq have beergaprepared| and sugg tted
T0 The ref[racggve |index nmeggyrenent. A repeajsg
ITEASUT EITET i THUE: 15 432 REJUITS gy T esult
ef—thoese |Cao§|é efghts—are '1; i i .
N conc-ugi-on thetestedeconrcent f-at-oRS o,
there is 3 Ilaﬁaar correl at 289 betweenlthe s 89

27 2.01 0.86

28 1.93 0.86

29 1.87 0.85

30

.3 Measurement of the refractive index of a given formulation

Several formulations illustrated in the present invention are prepared at small volume (1.5
ml dose volume for example, and below), contain a high sucrose concentration {e.g. 55%)
and still must comply with the stability and antacid cépacity requirements. It may be
important therefore to verify that the formulation has been successfully prepared, and that
complete solubilisation of each constituent has been achieved. One simple way to do this
is to measure the refractive index of the formulation. Refractive index is a well-known
simple measurement which can be used both at the carboxylate buffer stage (before
rotavirus addition) and also at the final formulation step (after rotavirus addition).
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20 concentrations and other sol uble ingredients and
the nmeasured refractive index. For exanple, in
forrrul atlon no 95, after conplete dissolution of the
[ at the carboxylate buffer stage (sziﬁ%re
ad |t| on o the rotavirus) a refractive index 00gpo1442
1.4578 (target sucrose concentration being 58.5%W w in
this case) will be obatined; while 25 at the final
stage of the fornmulation (after rotavirus addition or
Hraddiethod of 6% w w DVEM in case of placebo
preparation) a refractive |Index of 1.4480 (target
sucrose concentration being 559 w in this case) wll

Thidndesiofirefreetion ohagygous saluflens istnstandarkmetbad fadeierpine fhe
sutBse YoncktrdiBs lnasfoﬁltlbﬁ %B!é o? F&‘rbcﬂv@@r%ﬁx&bkﬁs BdodedonBentrations

caf bl ook Gomepy o) FErRee "‘ﬁﬁ%@%* 8 CRC Pross

pag@®EWs6on, indicating the refract i ve index

Us%%'g ﬁh%?ﬁm%tﬂﬂna%&l\&g;n%ﬂc aﬁﬂe‘w’téP f11 tBI? Eulﬁ‘lé I'a drop of

epar 1 on usi on hUS ractive

s0 Uﬂ@nab‘é pipsad intharisptruresnt amarqrg@wemsiees !ﬁerewa%ﬁ Y¥ater is pERd 6P

stdMdatdlo SRedRIMCRSENEADIréRictivd iNexcas0Ee di ssol ution of
all the added Ingredients of the fornulation. 70 WO
2006/ 087205 PCT/ EP2006/ 001442 Exanple |V -

Sekeanadipdts formuibtidas ebitaiaing vahms EnaduetsiafiSlicose havsepesraprepared

xanmn! V1P raki f j
anf §08R g lod ripFRE el ffbalrolydf, ATEIRA Rib it imécd St e
BRR BRR1l Viral Viral Loss N P04 HPO4. Citrate. e %%
pH at Time at Titer Titer After 2)120 21120 21-120 w w
/ — pH > 4 at t=0 after 1wl W 37C 37C (M (M
”"?{lébmht&iw‘g mn (lo9tio ffu per vaccine dose) 2.5 nm
adm ni stration dose vol une - phosphate concentration =

© ThE r&fs M thodd rﬁ&é%u%ni’eﬂ& dle &8dwrPiA Highide si’éi%rﬁi 30 Ir9c&rc9.|s|5n An the

95 Q. 135 50% 5% 3
tesgeﬁwca@enwa mm'@eew g’“ ]"3!3?1‘ *38 5&19?5 195
coficeh®atidhs Ba8 othapsdlibRkSPgrédiarts Bid TheBmEastired. réfracdived Inil &6

0.195 0.135 40% 3.33%6.69 11 5.8 5.5 0.3 6 0.195
0.195 0.135 30%3.33%6.71 10 5.7 5.5 0.2 7 0.195
Fopexaywple) in fopnylalign® 930after eamplateslisgolytion of e ingredients 5t the

calQ)oihﬁgte Quﬁ@r@t&b@%@%@d@ﬁoﬂgf tRe %ta'ilirﬂs)% réfractive index value of
1.4578 (target sucrose concentration being 58.5%w/w in this case) will be obatined; while
at the final stage of the formulation (after rotavirus addition or addition of 6% w/w DMEM
in case of placebo preparation) a refractive index of 1.4480 (target sucrose concentration
being 55%w/w in this case) will be obtained. In both cases, the measured refractive index
values are higher that those obtained for a single 58.5% (refractive index of 1.4385) or
55% (refractive index of 1.4307) sucrose in water solution, indicating the refractive index
contribution of other ingredients of the buffer preparation.

{1.3.3. Conciusion

Thus, the refractive index measurement can be used to check quickly, during an in
process control, the complete dissolution of all the added Ingredients of the formulation.
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9 0.195 0.195 0.135 40%8%6.70 12 6.1 5.6
0.195 0.195 0.135 30%8%6.72 11 6.1 5.4 0.
0.195 0.135 20%8%6.73 11 6.1 4.4 1.7 2 n
on dose vol une - phosphate concent

R, 0" (102 1 obaa 10, ha9a bov 6% 1 . ’[‘g‘[’ti%&mmm
5.7 5.50.2 1.5 mM admnistration vol une - phosphate
concentration = 0.650M* [12 0.325 0.325 0.216 40% 6%
O 00 00 00 0.325 0.325 0.216 40% 8% *0 00 QO 00
EfarBle 10 ~F26malRibe witheltr@ephoskhate butfors- comparative xample,
6% 00 0.325 0.325 0.216 45% 8% 0 00 assessed by
the Baby Rossett Ri ce (BRR adapt ed accordi ng
: S eRR af thef &4 valent to 0.390 M
ina?2b5 m dose voI ume 71 WO 2006/ 087205
PéT P2006/ 001442 Formul ations 12-16 were di scarded

se recrystallisation occurred on standiphg at 4-
Tabl ¢ 44 - ireduced phosphate anount {In a 1.5 ni| Vil
dOSﬁaN@' Uiz Vil s |shiabiipieid| NEg® SueRBS |DVIEW BRI HRRgss

1 ng:loégyi r 04"0@%% 'r\I% K{) tc 4 4P 3%6! & ‘firﬂ& @t fitxo Y0 g alt After

iter er 2 HA0 w W w w, t
oH 3 {200 | AHCE] whvy | W 7 7EPHE )] T %;r{w: M

mnp (lodlo flg per|vacgi ne dose) 1. 5 i °C | 37°C

adm @@stra(w n @ﬂis voliume § egluCeglind asHimi pr eastcinendose)

0.5 10
5 11 0.195

(0l 4 atidns 2%-20)*k 25 (. 225 g 225
%@?gﬁ%@&%@@ vdigmé - Bnésphale oénc&ﬁaﬁbreaﬁ 300 B25 0. 285
AV allizati.on-0ccULrs o—dat-a o

P390, 2 20599 | 0985 1 60%1,8553%. 6‘?6‘@2 6.2 | Z\”.V-gl '(ag’f KE
BTg5 ) P8 4098 808050 15808 b achs Sesd. Sy oy

[ 06195 100.195 10R36] Ba%128%3 | 1687 a@Ini i &6r at i%h Ho8S

@gn.:.ca

Lo, rocduudao

0995 | 0.495 |0.138] 45% et S Be7 | {HoPOF5s ¥ 1053 | o5

[ S
0]

4

5 | 0.185 | 0.195 |0.135] 40% |3.33%| 6.69 11 5.8 5.6 0.3
6 | 0.195 | 0.195 |0.135| 30% {3.33%| 6.71 10 57 55 0.2
7 10.195 | 0.195 |0.135| 20% [3.33%]| 6.75 11 5.6 4,1 1.5
8 | 0.195 | 0,195 |0.135] 45% | 8% | 6.69 12 5.7 54 0.3
910195 | 0.195 {0.135| 40% | 8% | 6.70 12 6.1 5.6 0.5
10| 0.195 | 0.195 |0.135| 30% | 8% | 6.72 11 6.1 54 0.5

11| 0.195 | 0.195 [0.135| 20% | 8% | 6.73 11 6.1 4.4 1.7

i

2 ml administration dose volume - phosphate concentration = 0.488 M
17| 0.244 | 0.244 |0.162| 50% | 6% | 6.68 10 57 5.5 0.2

1.5 ml administration volume — phosphate concentration = 0.650M*™*

12] 0.325 | 0.325 |0.216] 40% | 6% | °° = = % =
13| 0.325 | 0.325 [0.216] 40% | 8% | °° = % % >
14| 0.325 | 0.325 |[0.216] 40% | 10% | °° 0 - = =
15] 0.325 | 0.325 [0.216] 45% | 6% | °° o0 e = >
16| 0.325 | 0.325 [0.216] 45% | 8% | °° o0 e o o

assessed by the Baby Rossett Rice (BRR) test as adapted according to Example 11.2.2;
** This Is equivalent to 0.390 M in a 2.5 ml dose volume
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formul ati ons 30-32, 38-40)*** 30 0.00424 0.00424 0.438
40% 6% 7.75 12-13 6.2 5.3 0.8 31* 0.00424 0.00424

0.438 45% 6% 7.9 13 6.1 5.8 0.3 32* 0.00424 0.00424

0. 4830das890 7. 76 13-14 6.0 5.7 0.3 38 0. 004 2pE/Pds/001442
0.435 45% 6% 7.76 14 5.7 5.2 0.5 39.0-0042410.00424

0. 446 50% 6% 7.74 14 5.6 5.3 0.3 40 0.0043 0.0043 °

e %ﬁla % H5%6!w %édi’séaé SoSeatisdrolrysthiSatith occurred on standing at 4-
gadni ni S¥Fati on do um;:r - no phosphate added 18 - -

O 438 40% 6% 8.42 12 5.7 4.5 1.2 19 0.437 40% 8% 8. 42
s (4.4 1.3

57 4.3 14 20 0 437 40% 10% 8
Tz&'%“md%%%'%s@hs‘faﬂ 8‘ 3 dé’%%éé 1937 450 8%
B5 10584909 2'J 0. 487 459 d 37 1p 5. 7 [av@
I Onads |- Ne2 0] 438 208 BMEMB lBrRRE SBﬁRn OVPal8| ¥irel 4 Loss

r epeat Q0 /087 ds pPCr/ 4 elS sk
By| thi¥ Eéb“l&R 14 eﬁ% de {BR "::'Dﬂ% o8 fﬁe %;%? W
act @H rg2H0 ERUD) aviv 1f1whv p: 10 ¢ P*?rﬁf‘et?‘ér?s 3

wefe regeated|in ajdifflerenf ab lhitioltest WM3¥MCa 37°C

Si mMr daﬁnshl (Mr mul atji ons | 38 & %{nesm%ﬁﬁd/@ryaoc:ﬁmdose)

shp s' I's| equilval emt to M.Ln a

C &e amolrit (DS M 6
Rl o e B sopac vl ;1 .

reduced nhnqnhntp l\lnfn to results—of

coOoTT

28] 2425260.229 | BT aBP% 1 8%§r 6Pl | dRs ‘1J86§|4’“r‘1505 3p 94
78| § 505 oloBB THbIC] B IChShiRiation Boburd . e ciavallable

cause o unsat | sfact ry desults aobtained duti Ag the
27 {voeie5 it RS i D286 £ 40%ak 1097 §. 6681 frultat | 6224 6% hnB-2

BB LB R | O R | B G0 CUAH odfs 2o dele aliblo
@b $ @argeldobes 40385 dis®m hisgh |ré.e8r of 1%cry&ﬂ al|l igsht onO
during 4 8C dtanding. {5 |V.d.74e ations 1-1

one Tuorrr 013 ?mglsee
o szﬁfzsr%qg%s'ofssm%ﬁs%%WEQ il

860494 edoaz4 |l 435 | Mak2P@ds qH2r5( Mz-lﬁS 5.3 0.8
Na2HPO4, PH2Q (IMu 178) NaQCHtrat-ef24 ;LJ '.“w 29428
31*[0.00424 [0.004241 0.438] 45% | 6% | 7.9 13 6.1 CEERE

32*|0.00424 [0.00424 | 0.438| 50% | 6% | 7.76 | 13-14 | 6.0 5.7 0.3
38| 0.0042 | 0.0042 (0.435| 45% | 6% | 7.76 14 5.7 5.2 0.5
30 0.00424|0.004241 0446 50% | 6% | 7.74 14 5.6 5.3 0.3
40 | 0.0043 0.0043 |0.448 | 54% | 6% | 7.73 15 5.6 54 0.2

1.5 ml administration dose volume — no phosphate added

18] - - [0438| 40% | 6% | 842 | 12 | 57 | 45 | 1.2
19 0437| 40% | 8% | 842 | 11 | 57 | 43 | 14
20 0437| 40% | 10% | 831 | 11 | 567 | 44 | 13
21 0.437| 45% | 6% | 835 | 11 | 598 | 47 | 12
22 0.437|45% | 8% | 8.35 | 10 | 58 | 49 | 08
23 0437| 45% | 10% | 8.37 | 12 | 57 | 47 | 1.0
24| - -~ |0438| 50% | 6% | 831 | 11 | 57 | 49 | 08

® = repeat
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Liquid formulation 1 was prepared as follows. To

125.84 g of water (quantity determned so as to reach

a final 325g preparation) are consecutively added:
7.498%0030d352PO4. 2H20, 8.677 g of Na2HPO4. 2H20pcfrpa6s/001442
g of Na3citrate .21120 and 162.5 g of sucrose. After

conpl ete dissolution the solution is sterilized by

‘f"”a B3 ? aho%s Ri%: t@&leasa%é tad a&Rrdinglo ExbMe 111.2.2;
ﬁ 8 3ffBrent swmb ity with alsiriRY datas
(fbr?n espéét% &t%ﬁ&ﬂi)tl ons to obtain 100ffu
ale P@ 0874 M Jﬂ,@me&@mm dle CHoddoei iphibsntiaien
s ﬁnﬁnmém& 6.0055H iif 8 2i5ahnise vbiomefiies recases phosphils e
conS|sts of 2.5 n1 or 3.25 g of the final fornulated

/ M‘aedl um represents

= t. v? vv 0 ‘ 7 F e
Fsmvuldltm:n‘s ¢8-04 ot smgewismtdgd sioen the lope ﬁqrmcﬁtﬂl"wtwﬁf#dyo‘?e&ause of
ﬁ)%%ﬂ H&r}r@ézﬁts SBtaingd ddhnid‘ 85 QWeeR%ﬁBm@&esQfat $UICI Bormutations 26
were teste Simlar results %&t ae% %H;maﬂons
an 28 werecfitceied because systalisalion ogciipe o 53%{}
2bozv 40 wee B e GaCisaraasy ofattighriskwh rechystilligativotduring 4-8°C
%6‘5 uately stabilize rotavirus. 35 IV. 1.2.
Tation 17. 2.0 ml dose volune formulation 73 WO
2006/ 087205 PCT/ EP2006/ 001442 Fornul ation 17 (see
Tabl e 43) was nade at the 325 g scale (250 ni)

representing 125 doses of 2. 60 each.
’M?’afpﬂiﬂtﬂﬂi@g? 14125 Rﬁﬁzmp’m@"{'%é\‘/z%ée) 2

Na2HPO4. 2H20 (Mv 178); Na3Citrate. 2H20 (Mv 294) .

By 2 God TS U 32 0 I gt o

d9sé&xlof@.5mNA 28 gD dacht-Abtacil tnaerialp: BaHROuAPED (MWH6)11. 94
eaélqlcl(ﬁ’m?" 50%

h\%i%oﬁr a@ﬂd@gﬁg’oﬂ%égﬁt Ve Y. §g4?h| s eig%lozelg 5 g

DMEM | s used, which represents 6 %ww 1V. 1.3.

Lchﬁd%hﬁméﬂaﬂa wat plé)aréd & fliovioTe 17541 gef wateniguantitodetermined

urther atte reduce the t
spasifeagh afl Fﬂ@@g@P'?P E\?fﬁ ﬁ&ﬁ%‘g‘?%’ﬂ"é}%?%ﬁ .{ | on§ leﬂ%r +2H20,
a0B77ay diNasierO,[2H0e 9435 gtod Nascitmite 28,@ nd 8625\ 2f sticrose. After
d tr

c‘o[ﬂplﬁﬁ %ﬁcg% grl{%e(sgfu nﬁ%% s?enhiéalq{defﬂkaﬂ% rﬁré H??j'ﬂé ?rfeembrane
10,82 grf DM mediugmeontaiing thy SipesssAY URRHY firoteigss s added ider
&%ﬁ@gﬁﬁﬁﬁnﬁg@m{ﬂ“ﬁ@%r@&e Ore ik %%oﬁ%@énlsé?d aridegistriifted in

mul ation at. 4C. This henorreno tn%ge to %é;s f the
the, apREpPTiata Hass compingr: I his casg MRIPRICPRTIS PL8EHRAP 8
Rl ot fatedpleparatdn, (I'Slﬁi% ekaiple DMEIM mEdhiverepesents 3.33 % wiw.
Theoretical solubility Iimts for phosphate and

citrate Solubility in water NaH2PO4.2H20 5.44 M
Ro2@ptiods 2HPIGMerg pgpatedsimilrly 2@)ingredients and proportions in Table 43)

In this series different amounts of sucrose and DMEM were tested.

- Similar results were obtained with the exception of formulations 7 and 11 prepared with a

low (20%) sucrose concentration, which did not adequately stabllize rotavirus,

IV.1.2. Formulation 17: 2.0 mi dose valume formulation
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Na3Ci trate. 2H20 1.44 M (25C) 20 According to these
paraneters, attenpts to fornulate fornulation 17 in a
1.5 mM dose volunme would theoretically result In a

f iwahodgghgaphat e concentration of 0.65 M ((0.2 06/001442
0.244 M * 2/1.5), which I's higher than the Na2HP

solubility data (0.52 M. 25 To avoid this | ow

Foihuifloh 1 Yody RBleCHS) s PGS BAL 825 § bodlé (BUGTREpeBeriing 125
hat th H
R L LN A RO I
Nﬁwm4(.ﬂizlaféﬂv2 17?aquag¢ceatem4@o>(mwaage) Saibly, fl t0. m@mgﬁ)ii(f)s.lantity
n e 0 V. [

cfaana] S me Barh e 28 Pegbeilont f il BlsBeR St 5) "or
NaHEFDY.2H,00 10.84 § 8F NBHIPO2 2H:Q.cd - Ut g of Nasgiraip .2H0 and 162.5 g of
%%g%zvg&rb %‘éﬁ\ﬁ bd PRsbERGely. Eirl?{h% eﬁclamp%oi o/&g BREM is used, which

P20061001442 .4. Formul ati ons
represgpisfhd V8. 40: 1.5 nl dose voI uma fornul ations and
decreased anount of phosphate Several formulations

e, Tabl e 44 ) t reduced anount
’&?3 gﬂ-ﬁ%‘f’@s 155?%%&@%%5’%8)%%%9%%5 g scale (250
m) representing 166.6 doses of 1.5 m (1.95 9) each.

F \Aﬁheﬁraﬂgﬁg 9o FRIRFHE Qﬁaﬁlnfs%tlérmo%e J61EMB 28 PosdciPAepRbshate
I nt ai ni ng_an accept abl e_ant aci d ﬁ?}Pam ty,
t

formplatiens (fos detaily soatTiable 4321 3 YRiyag gihelovsg My

formul ation 25 was prepared by m xing 8.76 ¢

NaH2 P04. 2 f
CRASPHee SRERgen 94 fr Paelon 1 LB apgd yoling) dirg adusted to
1&ddiatbse volame LRe-orystgllisation bﬂhe ph@spbateropmpomiviErdpidly occurred upon
s{o?aﬁeeo? ﬂ{étfﬁmﬁxia{fb}’n"/ai’\?(:':?ﬁ@?héﬂdn%%n & L%QO W@rr&hgﬁgﬁ solubility of

sucrose an
f\@dﬁ@«wmmngowt@ c@atwpynm&s%@@'%%e Tabl e 44).
Forrmul ati on 30 mas prepared by n1X|ng 0.1653 ¢

NaH2POA. 2H20 2 16 g of
TRBle i Hhesraiiesbealipit s 9 PEaeRlste and 698 ) “ar o
added consecut| veI Y. Igbidbiinsin wateknpl B DVEM represent s
6 % w w Formul atijons—31 and 32 were! nade sinilarly,

NaHBhett@d that sucr oSeA4Md2BEM copcentrati ons vere
| grfTed {(see . Despite the fact
j@h’a‘f . |2\r%l ormul atilons qugxglget m tot Al phosphat e
NajOiteaté.LHID on was [0. 45 M4 Mi(28°C)bel oiv t he t heoreti cal
setubiH-+y—tH-Art—ef—6--52—for—Na2HPD4, sone of the
formul ations (for exanple fornulations 26 and 28)
Peemdibg ttcetﬂles&aparwetam attemptote famulate formgationot 7g @ 1.5y dose

T"g tﬁ@érefﬂaw REANGE ¢ RS pMeSPhatd CorloBR ISR bﬂﬁbs M ((o 244 M +
b*lt practical one 1s @gyﬁ
Ocﬁfré Mg ¥he). whis l@ﬁ&*ﬂbﬁ%ﬂﬁe’?‘%‘é’ﬁ’pé@l%%ﬁy dptadyp
t he medi um (sucrose, C|trate or others inported V|a
t ho | stent, r

TR a IR PoOAD Y e g SieRbsteCs btk £t oikRe Yidifins
phospimateq bndtosadiist fantte ﬁm)by pEyng on the balance between the carboxylic acid
form {R-COQH) and the carboxylate salt form (R-COOQ"). An example of this Is given in
formulations 100-115 made at a 2.6ml administration volume (see Table 5) or formulation
128-130 realized at a 1.5 ml administration volume (see Table 6).
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variability experienced with such fornmulations is not
conpatible with the reliability needed 25 when
preparing large scale fornulations that have to remain

Phy&i2668lokost abl e over a m nimum period of ti EP2006/00144
Decreasi ng even further the anount of phosphatg@{n t he g

formula (see n 30-32 and 38-40 in Table 44) gives
I\P?Qr F&ﬁﬁﬂgtli)ﬁs 25135 Qﬁd 58-3(53 1% th&os‘étv@}BerfbbhtﬁaﬁiSﬁs dmide@reased

dose volune formul ati ons (18-24)
aﬁ'&V’étoéPg‘b"'Pﬁét@n rrade in the absence of added phosphate
(see Tabl e 44 for details). The antacid capacity for

Spreradofne 8 e 48 or RBlaly PG D' (liecl Bith of BhésBnae
verrpreparedaf the 3251@ scalef250 Bi) repriegenting 1686 d@$ﬂ§r9f 18 mld$.95 9)

eREHE RASIBE t8 Yofbersat MRthe He&r@g’se?iﬂ pgo at(e%ﬂéltmélh’tammg an

determ ned so as_to reach f | nal atlon
AP BB PNACIG SEBAP; S SRR ATHion WS JAcasRSP JATENG S Liey

wak pbepal‘eﬁ b&;ﬂgﬁdg 896 9Nz POLRH.0, FO00 gaf NaLi-H?@.;cﬂH&OnEl’QQQ@ of
Nhchiohfs. ZRbars i Rorslbole @O A Koopd BhisBiRvaly. 1ot
exatiple PYIEM mpraseatsiédh wiw Forrpulations 8608 yvens ade similaryp ogpected
i %&&é%ﬁ@l\ﬁém %Bncfeﬁ@gttoﬁs Qrére éli&htfyhﬁ&oﬁ‘eﬁ%é@*f dblid 44)Formuiation

represent hese

DVEM
30 YRR BToRBIGRY nclmsoéﬁ??' %Ne@@&é@*@geo 1%&‘1 PiNasHPGe 219 3216 9
oBli&bitrbiel 2H,0%Bnd B0 g F Subrase (40% daCRd abedconsdativdlyo &bthis

HirPIE DERT ofhisef o' b Setitons of P 32 Berg e iRl
expmoted that sticrase SWHMEM conckniretions vereslightly mogified(ses Table 44).

ei ther roomtenperature or 4C was conducted. 10 Those
results indicate that, when |ess and | ess phosphate is

Despite florsfact that; indommuyations:25-2 the tajal phasphate serpeptftion was 0.45 M,
1.6, idelodt the fHeBraBAl BbIabilty IR 0PN 52 M fEr RAPED, ! 0me R Yomhistions

Ao mpledomiag@is 8 Bt oyibicl BohyaifueaRen S5 5 Bsrase. This
practicat difisrdnct betweerf the thebtica aslubifity 33luaaod Bi@-pfidttical ode is
pipBatR), B0 e presthdh B Achibfiodd kit RS Rl @ferose,
cilitgioe pthers imapited via the RMEN medisin) althgpghuingisistent esults waie
oBthingd for &Mauamm‘:\ﬂéhohb QAlphds fof é!@ﬁﬁléf%ﬁhﬁlétﬁmé‘&@ ah@27) The

ance results al ne
vy P e anged wigh SionSMIFNGrsS DororRalon i g5 B pedes
whéreprebhrigdarge scai€ fontlulayons Akt hadd Bgernlia phydidally stablc dvér a
mﬁﬁ'qLMweﬁ&i Bfé}ltrr?e ratio only (thus w thout additional
phosphate) : )

Decreasing even further the amount of phosphate in the formula (see n® 30-32 and 38-40
in Table 44) gives poor results in the 4-8°C viral stability (see Table 47).

Other 1.5 mi dose volume formulations (18-24) have also been made in the absence of
added phosphate (see Table 44 for details). The antacid capacity for these formulations
was maintained at the target vaiue of 12 min using trisodium cltrate at a higher
concentration (438 mM). Briefly, formulation 18 was prepared by mixing water 143.34 g
(quantity determined so as to reach a final 325g preparation), 32.16 g of Naycitrate,2H,0

and 130 g of sucrose (40% wiw) are added consecutively. For formulations n°19-23
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25 1V.2. Rotavirus viral titration and antacid
capacity Rotavirus viral titration at different points
in tinme has been eval uated according to the procedure

gi wenodspsysnpl e 111.1 and the antaci d capaci t ¥ophpdobGoo1442
formul ati on has been evaluated follow ng the protoco

given In Exanple 111.2. The results are illustrated in

vaibul aphfedr s@ﬂ:‘ézsé?mc{ﬁﬁﬁ{l‘v?wé’r@ tasted (684 T@dl@hﬂ)' Fénforfiulation 24,

room't enperat ure no tltratlon

SHEIBA \t’%ﬁiﬂﬁéfi &t % PR%vy.coneentratign  §i%5 kﬂﬂ%@?e f@%@%&@ﬁ-%m
rélpésehts s WavAkh 2 nonths 3 nont hs 4 months 5 nonths 6
nmonths 76 WO 2006/ 087205 PCT/ EP2006/ 001442 1 6.0 6.0
5,8 5.6 5.1 26.35.96.05.65.0 36.26.05.95.5
The pH ofithgs@foendations (15'16-29) exceedsd 8.3 agwhick rotgvings stability is

affeGod ad WiddRclbyPOviklP 1088 high&r-1anD. £ after oné wlek Storag8 ab3FC.
51 10 5.6 5.14.6 11 Co 00 00 OO 17 6.0 5.8 5.8 5.7
5,0 25 5.95'5 4.8 27 5.85.14.7296.15.75.55.4
Gived the3doob stﬁbﬁty%f thege fdmbiaffons dorify tBe SdpidRsA 30T, 30 miderm

IR IR 815 Tl IR TR 87 o' sond B o s ded T om
the long termstability because of poor results

TR ALARE irfditatd Wal URerl eS8 18ds phbSpHatsSs included in the formulation,
with more and more citrate (to maintain the antacid capacity), then, the resulting pH of the
formulation is increasing more and more:

- pH around 6.7 in formulations 25-29

- pH around 7.7 in formulations 30-32 and 38-40, and

- pH around 8.3 in formulations without phosphate n® 18-24

As shown heréaft'er (Table 46 and 47) those higher pH value are not In favour of a good
rotavirus stability.

Additionally, those results are in accordance with the results obtained for formulations
110-115 (see Table §) and 128-130 (see Table 6) where the pH was corrected by

adjusting the citric-acld / sodium citrate ratio only (thus without additional phosphate).

IV.2. Rotavirus viral titration and antacid capacity

Rotavirus viral titration at different points in time has been evaluated according fo the
procedure given in Example lil.1 and the antacid capacity of the formulation has been
evaluated following the protocol given in Exampie [11.2. The results are illustrated in
Tables 46 and 47. '

Table 46 - Viral stability at room temperature

-]

n Viral titration after storage at room temperature (20-22°C)
(logqe ffu per vaccine dose)

1month | 2months | 3 months | 4 months | 5 months { 6 months
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5 Table 47 - Viral stability at 4Cno Viral titration
after storage at 4C (log,o0 ffu per vacci ne dose) after
I1n 2nf 4nF 6 7nF 9 nt 12 mr T=0 1w 4C 4C 4C 4C

4GyéQookos726yC 1 5.9 5.4 5.9 6.0 6.1 6.1 5.9 5.9
5.4506665.95.8 356536662665?£E}§06%01442
WO 2006/ 087205 PCT/ EP2006/ 001442 4 5.8 5.3 5.7 6.0
b5 9 5 95558 o 55t "1 —~+—5786-0"5T7
L 7154 6 9%, d 5.8%. 4 5. 8% 7g§.l6 18 5 7 5.
5. 926.0 5.035.9 5.8g5. 6 96@1 5. 658.1 .1 5.8 Ep.75506
5 51061+ 5-46055-565-11 681 4 4 17 5 7 51552
L 936 0.8 629 .0 695 g 2 B9 5o B Nar NAT N N
D7 8. 2 [6. Ug.B SWNA NAE 29/ 6. 5gb. 1]6.1 5.9|5.9
2" 31 g1 54575 A5 &5 6 32 6.0l5 7 6 5 i
6. 65 3§ 5.605.2 3958.6 p. 355 7 p. 44840 5.6 5.4 $.7 5.3
\l?\ ot nglldos ar gpring tThe stabi T[Ty
es at roomtermeratur é] ankl boxes =l not detérn ned
ResuPt s and é¢onclusiohns p Fo*nul ati ofis 243 °°
e‘ro"e‘u 25— angfor wHgtont7+—(dose
Vol dec¢ ased Pomp. 5% tp 2 rﬂ),
9 5.6 5.1
10 5.6 5.1 4.6
11 -1 00 [-1-] [-1-] [-1-] o0
17 6.0 5.8 5.8 5.7 5.0
25 5.9 5.5 4.8
27 5.8 5.1 4,7
29 6.1 5.7 55 5.4 3.9
31 5.7 5.3 47
32 5.9 5.5 5.0
38 (-1 -1-] [-1-] [-1-1 £-1-] [-1-
39 5.3 5.5 45
40 5.5 5.2 4.8 46

Blank boxes = not determined

¢ Formulations 7, 11 and 38 discarded from the long term stability because of poor
results obtained during the 1 week at 37°C test

Table 47 - Viral stability at 4°C

n° Viral titration after storage at 4°C (logy, ffu per vaccine dose)
ater 1m* 2m* 4m* 6m* 7m* 9m* 12m*
=0 1w 4°C 4°C 4°C  4°C 4°C 4°C 4°C
37°C
5.9 5.4 5.9 6.0 6.1 6.1 59 5.9
2 58 | 5.4 5.9 6 6 6 5.9 5.8
5.6 5.3 8 6 6.2 6 6 5.9
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As shown in Tables 46 and 47, a 1-log loss in viral

titer resulted froma 6-nonth storage at 10 room
tenperature for fornulations 2, 3 and 17. At 4C, no
siwoizbishgnbs | 0ss of viral titer was experi enceerpyRisno1dsz
a storage period of up to 12 nonths. Fornul ati ons 25,

27, 29 and 31-32 (dose volune decreased to 1.5 m): 15

At—roomrtepeat a g ST viT I Ul Q4]
wastcgerells‘ I I‘r’?‘&’e:::]‘chéd fllt GC?U Dnﬁ'ﬁws or =a$;i rst'gexc:%-t{
for5f or nslba1 i 8/% _ aMni ( heplas:,eel.ﬂlgii 4 mom8hk'6.pdri _(fd?

1 mal ath anc

L T oot oS It U L_, - €t yDl a' I | A { ar1Ji
t heb stcrﬁﬁe perd %8 8¢ 4¢84 np s3ndi cat i n{‘jﬂ't hgﬁs_t he 45
i

decyeageg g/ 067087205 PCIT/ EH20064001442 i|n

hosphate concentlration is nbt suflfici s sai-d

o0

abo¥e. [THEr ¢f &rde [sUsH foBhul ht PEns rﬁgt & t|abI %6

OT g STQT TR WOl §ghe 57ERSHe dNE 55
ea? at i% V\ﬁen decrexsﬁ%‘m hgao osohIl

con@entjr &ti onselv n 6.0r tt hé&s (foﬁ.ﬁul at | orﬁs 30t 32),{ the
Ll

15 afF—the—+F |||| fortt-att+pri—tragreases dupto-the
Feldti e nére si ng anount| of cijtrate, whjch [i s
negged |t §7Mul Bisal N 4. he|lsae Valge |obk.gant aci [ scgpacis.y.
This 4ncreage of - rects—-he—stabi-HHty—pi—t

r ot28vi nu€-2andS&an &2 det &t e NADi[dNG” du;ijngWe r O

ENPeEr ATHLE[S i SEEYl NAOSENAENTENC «ar €
niirg gkvm_eﬁ.ia;m% u?%go Ietel(\/lkthp ph m e _out
theg f greml at Bdn |( @t myl &td ons5.98 aﬁdi 24). 10 Oderall

orctusgton—pf—Ex i Iv—Hre Tesul Tdicate ildl,
n Yr dér t!si'tilo ré?gﬁ‘ﬁzg'ﬁose ol ngsof gow 2 I
cormar g¢dgpofag 7ddsegvollumes of Bgb [mb,6 the ajrount| of
esent! +n—theformHatHen—mlist—bp—s
re@l§cec,5-au= f& ifts rajher |pw watler s¢lubility land
gpr PEBCY &3 T[ECTYSTalgli SE- 54S [@ Cc¢nsSeqguence, 1n
01 0 Keep thel saneitarger value of {antarid
capi@m {y5.6i | e5.4a mi ni mim6.70 .7of | a6.3l dast és mn| suiltably
* J ||| I lIB
§iﬂ\t rrgaﬁ‘gtrallé fhil ?i{.:ﬁl?‘@!ﬁﬁ%i‘apllr e%t réct;oggggfélﬁé‘r'? ure
Q@nbb@?ﬁésﬂmﬁdﬂn@ml@%e in the final pH of the
formulation, which Is detrinental for the stability
of the rotavirus jn the liquid fornmulation. 20 Exanpl e
It | ations The follow ng fornulations
were prepared (Table 48), but were not included in the

Ppilfanaf 2 5Tag ol o 205 B ALl Huen st ulte BRlase
fromg2.Qinkio&mling sone fornul ations are outlined in the

comments colum of Table 48. Table 48 N Bri ef

description of fornul ati on Reference Conment
As shown BiTiablgs 46 and 47, a 1-log loss in viral titer resulted from a 6 month storage at

room temperature for formulations 2, 3 and 17. At 4°C, no significant loss of viral titer was
experienced over a storage period of up to 12 months.

JE

Formulations 25, 27, 28 and 31-32 (dose volume decreased to 1.5 mi):

At room temperature, a 1-log loss in viral titration was generally reached at 3 months or
earlier, except for formulation 29 which passed the 4 months’ period of time, Formulations

25 to 27 recrystallized during the storage period at 4°C, thus indicating that the decrease
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+ Table 7 2.5m ;Citrate; phosphate; 20%I1V.1 table 43
> 1| log loss at sucrose |week 37C 11 2.5m ;Ctrate;
phosphate; 20% 1V.1 table 43 > 1 |log | oss at sucrose

| W6 Yoodd: 3;??512 1.5m ;Citrate; phosphate; 40% I \f’chélfﬁwGEOI«uz

43 Crystallize on sucrose standing at +4C 13
Citrate; phosphate; 40%1V.1 table 43 Crystallize on

nBRPEE et S olpliioef s BB et g tore
arp otisuitahie for storagieyperiads whish Wavid be ofat it DRHRERAC 1 aC
15 1.5m; Cltrate; phosphate; 45%1V.1 table 43

Wb deensriioS Brsptist FaenAton v artie) (ehfuduifng-2), the pi
ofsheciinabforrsulativa imngeaxes ddio thdrelatively inc@asnaﬁmuwmate which

|s %%fegig mflnga nﬁthte%gkn% vaflief éra /Jaé?cg capaeity. fl'hl\s/hhd?’ea@@ of Mﬁﬁffects the

sSucrose,

stamlgy pighe raavirusiapd aan mmtweplgkx dyring,te e Pmpéfa%%%a%"“v
‘Tﬁ’@s% tendéndict 8k @nfifhed wheh eking@us cathipletbly Sheddhospieatd out the

5% sucrose; |1V.1 table 44 > 1
f°FB‘§atl°83f§"3‘ﬂ'a "8% ?&%&ek 37C 22 1.5m: CGitrate: 45%
sucrose; I1V.1 table 44 > 1 log loss at H 8.35 | week

o%,é})%ﬁ,cﬁsgmofﬁﬁéfgg]\hﬁ 45% sucrose; IV.1 table 44 > |

0SS at | week 37C 24 1.5ml; CGitrate; 50%
sucrose; IV.1 table 44 > 1 log loss at H 8.31 | week

THAE restits thaREh: thdt! ihdrddr tdrBE6HE ad<d voltd df Yelbwiznbl, eordfared to a
doses\’rlélu(r)nfe of %Csrn(_)“s t%e n%/o%%ta clnflphosp at%nprca%ent lnz%he formulation must be
reduced, due to its rather low water solubility and its propency to recrystaliise. As a
consequence, in order to keep the same target value of antacid capacity (i.e. a minimum
of at feast 8 min, suitably at least 12 min as assessed by the BRR test), the citrate sait
quantity must be increased. This generates an increase in the final pH of the formulation,

which Is detrimental for the stabllity of the rotavirus in the liquid formulation.

Example V — Additional formulations

The following formulations were prepared (Table 48), but were not included in the long-
term stability planning for failure fo meet at least one of the set criteria, Specific reasons
for discarding some formulations are outlined in the comments column of Table 48.

Table 48
N° | Brief description of formulation | Reference Comments
formulation
+ Table
7 2.5mi;Citrate; phosphate; 20% | V.1 table 43 > 1 log loss at
sucrose 1week 37°C
11 | 2.5mil;Citrate; phosphate; 20% { V.1 table 43 > 1log loss at
sucrose 1week 37°C
12 | 1.5mil;Citrate; phosphate; 40% | IV.1 table 43 Crystaliize on
sucrose standing at +4°C
13 | 1.5mil;Citrate; phosphate; 40% | IV.1 table 43 Crystaliize on
sucrose standing at +4°C
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1.5n; Citrate;

phosphat e;

40%1V.1 table 44

Crystallize on sucrose standing at +4C 27 1.5n1,;

Gt
C

rat e phosphat e;
Fdshaeat i on at

40%1V.1 table 44 R sk of sucrose
+4C 28 1.5nl;Citrate pho

45% 1V.1 table 44 Crystallize on sucrose standin at+4

29 1.5mL; Citrate phosphate

45% 1V.1 table 44 Ri sk of

I 0 1. SMEykalizedne
gﬁo aj‘; “ﬁ%ﬂ‘@bﬁﬁ?a e 314 Séb‘ée Tagg | 0S5 squﬁ.g@f oFe
15"5 ~1‘5rﬁ| t@'jph'os Fllte; 4595 V€ iabid 48 C1 UM T Trjstdlielon 10 >

Oflictdegs at | week 37C|34 1.5ml; Acet gstandingat €4°Cm
1d- L1 5mbCEattprosphatedisn § FV.atabld #eek 37 CCryialiizemon ;
Acel allcfoss Calcium 11.1 tgble 10 > | | og|istandingtat +48€ek
38 J §.5mll Chirdte; G0W sueRise; J004 sabda 45e 11. 1 >tHlbp os86t pH
too| pH @2 10.36 44 1.75nl; Funarate; 44%week 87°C
fiers pi.6inl; Eitrab; d0Vedusrossucr|dé.4 tattie 44 75m1; | Adl lpa!q@s al49%
suc/pid48.421.5 table 19 BRR too | ong: >29]| tikepk 37°%7
20 7 phopn; ICiteade; dBPosustase; 319v.11akde SRR t oo | Shblog lose st
sucipH83fin, 48 1.7500; |Mal eat e- 44% siydweelk 37
20| hbeh Citnate; 45% RS0 (1WA éablqﬂﬁ m n. 6?91 leg
d ukpid @At e- 420611 11 Hltoo hi h- 8.45: k
280p1-68h St dPIEmERFey 04 i\iiiab'%ﬂﬂ:r ose B
<1 bPHB3800 1 75m Gl ut drate 4406414 ABEESEE BRR
230 Fﬁ%ﬂlt@i@ 45% suicrose; .1 table 44 > 1 log loss at’

7 jweek 37°C
24 i 1.5ml; Citrate; 50% sucrose; V.1 table 44 > 1 log loss at

pH 8.31 1week 37°C
25 |1.5ml;Cltrate; phosphate; 40% | IV.1 table 44 Risk of

sucrose crystallization at

+4°C
26 | 1.5ml;Citrate; phosphate; 40% | IV.1 table 44 Crystallize on
sucrose , standing at +4°C
27 | 1.5miCitrate phosphate 40% | V.1 table 44 Risk of
sucrose crystallization at
+4°C
28 | 1.5ml;Citrate phosphate; 45% | [V.1 table 44 Crystaliize on
sucrose standing at +4°C
29 | 1.5mi;Citrate phosphate; 45% | IV.1 table 44 Risk of
sucrose crystallization at
+4°C
30 | 1.5ml; Citrate phosphate 40% | IV.1 table 44 0.8 iog loss at
sucrose iweek 37°C
33 | 1.5ml; Acetate + Calcium il.1 table 10 > 1log loss at
1week 37°C
34 | 1.5ml; Acetate + Calcium 11.1 table 10 > 1 log loss at
1week 37°C
35 | 1.5ml; Acetate + Calcium fl.1 table 10 > 1 log loss at
iweek 37°C
41 | 1.5ml Glutamate; 50% sucrose | 1.7 table 36 pH too high: 10.36
44 | 1.75ml; Fumarate; 44% 1.8 Insoluble materials
sucrose
45 { 1.75ml; Adipate; 44% sucrose | 11.5 table 19 BRR too long: >29
min.
47 | 1.75m}; Lactobionate; 31% 1.9 BRR too short: <1
sucrose min.
48 | 1.75mi; Maleate; 44% sucrose | I1.10 pH too high: 10.4,
BRR too long: 24
‘ min.
49 | 1.75ml; Glucuronate; 42% .11 pH too high: 8.45,
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sucrose mn. 51 1.75ml; Succinate; 44% 11.3 table 16

BRR too long: >29 sucrose mn. 52 1.75m;

Gal acturonate; 42% 11.12 pH too high: 10.69, sucrose

BR¥O tooeosybgdr t - <1 nmin. 53 1.75nml; Gal act ar atygsr,38%

11.13 Insoluble materials sucrose 54 1.75nl; reFieio0naes
Mal onat e; 44% sucrose 11.2 table 14 pH too high: 8.36

55 FedaBie Tartrarate; 4496 I T4 BRR U0 [SBRR too short <1
sucjose mn. 57 1.75m ; Mal eate; 44% suqgrgpe 11.10 > 1
1580 | OB, Blutatals; a8%S / C 0014 tapllis G UL anesreR tob 16g: £29 7
tabllgustgse 1 |1 0g | oss at sucrose | week Jifin/3 1. 5nil;
BAT 4t &75mhl; Shétihate P 1. 6 Tlahk eabte316St er | | ¢ BRR toosibmgd 29
t 00| sasregense difficult 75 1.5nl; Ml at ¢, mib6% sucrose
52. § 1t78bil;akituordate; @@t | esll.idh sucrose  s|gHitwolhighat0.69,
103 sudrodg Adi pate; 55% sjucrose; 11.5.1 [tBRR éooighort: <t
Adi pi ¢ acid pH 5.09 crystillizes on stang at +4C
B %WW T AEGhId Materials
Adi pigGeragd d PH 5.12 crystiallizes on standing at +4C
B 7 . 75, MABHaRPA4%, SudeseM 1.2 BBlell O- T T 8|
SEM HAEmP UaFtRvste D1 T TTY) gigd a  al ready td)§horts
1. Srm;ucr&dg pate 0.63M 53.[15% 11.5.1 tabl|emihd Adi pic
&dd | IS Mledtd 4% sucrosgSfialid | zes on  stlandicgdosstat +4C
109]1.5m ; Adipate 0.63M]| 55% 11.5. 1 t abj bvek® 3% pi C
&8i q 16ndrGisamaieti75%38 cr ysil.akdblez3ss on > 1 log loss at
sucrose iweek 37°C
73 11.5mi; Malate 0.587M; 50% 1.6 table 33 Sterile filtration too
sucrose difficult
75 | 1.5ml; Malate; 56% sucrose il.6 table 33 Difficulties in
sucrose
solubilisation
103 | 1.5mi; Adipate; 55% sucrose; | 11.5.1 table 18 Adlplc acld
pH 5.09 crystallizes on
standing at +4°C
104 | 1.5ml; Adipate; 55% sucrose; | I1.5.1 table 19 Adipic acid
pH 5.12 crystallizes on
standing at +4°C
107 | 1.5m}; Adipate 0.466M; 55% 11.5.1 table 19 Ok but similar
sucrose stability data
already ongoing
108 | 1.5ml; Adipate 0.63M; 53.15% | 11.5.1 table 19 Adipic acid
sucrose; pH 5.38 crystaliizes on
standing at +4°C
108 | 1.5ml; Adipate 0.63M; 55% i1.5.1 table 19 Adipic acid
sucrose; pH 5.38 crystallizes on
standing at +4°C
117 § 1.5ml; Adipate; 55% sucrose; | I11.5.4 table 26 Precipitation of
Ca™ calcium adipate
121 | 1.5ml; Adipate; 55% sucrose; | 11.5.4 table 26 Preciplitation of
ca™ calcium adipate
135 | 1.5ml, adipate; 55% sucrose as n°134 Placebo without
rotavirus
136 | 1.5ml; Adipate; 55% sucrose 11.5.1 table 19 pH too high: 9.36
137 | 1.5mi; Adipate; 55% sucrose 1.5.1 table 19 pH too high: 9.37
138 | 1.5ml; Adinate; 55% sucrose 11.5.1 table 19 pH too high: 9.67
139 | 1.5ml; Adipate; 55% sucrose 1.5.1 table 19 pH too high: 9.92
140 { 1.5ml; Adipate; 55% sucrose 1.5.1 table 19 pH too high: 10.25
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standing at +4C 117 1.5m; Adipate; 55% sucrose;

11.5.4 table 26 Precipitation of Ca" cal ci um adi pate

121 1.5nl; Adipate; 55% sucrose; 11.5.4 table 26
PaRfloBdidsdsgson of Ca" cal cium adi pate 135 1.5

adi pate; 55% sucrose as nl34 Pl acebo w t hout Bermpa00si01442
rotavirus 136 1.5nl; Adi ate; 55%sucrose 11.5.1

tabl-e-19-pH-toat-ahr— 36t f-heont; Frak/

By} T pietey Sohsrossy [ BBV Th. "o, @ %a"“twamgfé’f@m ;

Adi pate; 55% sucrose 11.8.1 table 19 pHitsagoikg h: 9. 67
1391 1. 5nl; Adipate;. BR%ducrose 11 .5 1 ¢
td2yh1.501; dglipaie §5% syarpse; Adill- 5 Bblest, sycr| dEEP
t ab| ®1880H t 0o hi gh: 10.35 81 WD 2006/ 04 i
PCT| EP2006/ 001442 141 1.|5m ; Adi pate; 9595839300
135 b1.5mil, akipate] S0%subrode stialsinf93 y pH 6. 47 Riscebo withaddy
ongping 142 1.5ml; Adipdte; 55% sucrosg;rolaging. 1 tabl e

:*—W@ Tty ddatg
gﬁggai'ﬁg ,af 81 mf adi pdte; (;% Sucr 0s€ &'?szgggm’”t
Platehqo without rotaviryds 149 1 .50 adi ;
sucrose as nl51 Placebo wi thout viruses Exanple VI -
Phase 11 I munogenicity, reactogenicity and safety of
two oral doses 5 of a human nonoval ent Rotavirus
liquid vaccine in healthy infants WVI.1. Introduction
Exanpia V- Phasedhbamisagenicity telactogenleity and safety of two oral doses
I - I " il ed to 10
o R GRS A bl 1o WBRUARMEL ™) safety
of a vaccine containing a hunan attenuated Gl P8
VIFOt &Widdustiont r ai N (deposi ted at ECAAC under deposit
T nunber 99081301 - see WD 01/12797), for infant
i mmuni sation. The study was perfornmed In multiple
A plest drranddntisdd, dbublesblindyplacsbocortvelled phdse |Htialnasdonrdugked to

B
atieheaterhGdP8 eatevirussialn (depesited 6t BGANG smder fleppsinumaen B8 1301 —
se8 Wb 89/12YPB Mot IERAmhRInBalicH. TRE sfty Wwhe péiidvm¥@mahilple centers

in Finland. An overview of the study design is given in Figure 4.

During this trial, a first dose of the vaccine, either the liquid formulation of the candidate
HRV (human rotavirus) vaccine (N=100) or the lyophilized formulation of the HRV vaccine
(N=100) and respective placebo (2 groups with each N=25) was administered at around
2.5 months of age (between 6 and 12 weeks of age), at the time of a first visit to the
doctor. A second dose was administered at around 3.5 months of age (during the second
visit to the doctor, typically 4 weeks after the first dose). A follow-up visit was performed 1
month after the second dose, at around 4.5 months of age for 2 blood draw and
evaluation of immunogenicity.

The clinical trial was randomized, placebo-controlled and self-contained. A total of 250
subjects, 100 per HRV group and 25 per placebo group, were enrolled. It was conducted
in a double-blind manner between each HRV vaccine formulation and its respective
placebo. However, between the 2 different formutations blinding was technically not

possible.
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(N=100) and respective placebo (2 groups wth each

N=25) was adm nistered at around 2.5 nonths of age
(between 6 and 12 weeks of age), at the tine of a

f Wigsdoosvds®dos t 0 the doctor. A second dose Was pCT/EP2006/001442
adm ni stered at around 3.5 nonths of age (during the
second 20 visit to the doctor, typically 4 weeks after
the first dose). A follow up visit was perforned |

month after the second dose, around 4. th f
Rayee shyhopdyeseinatios, wete airenapearing foltee piéclos BLY ateatt 14
daySTEpLICaRT Badh dose Dhihe¢tIRVWacahe.t ri al was randoni zed,

pl acebo-controll ed and sel f-contained. A total of 250

25 subJ ects 100 per HRV group and 25 per placebo

3 dhe wadciné |t was conducted |na
doubl e- bI | nd manner between each HRV vacci ne

fornmul ation and its respectjv Iaceo r
ool thetvaacine radt pREAs A6t oL ST TS Slariuated 1
huhf6 Rirhia Akbposits@ bs EPASE depesit gsmam1 mwms

PCT/ EP2006/ 001442 Routi ne chil dhood vacci nati ons were

gi ven according to local practice, but at |east 14
Trdamecingia e aftenatesdumangsievios (HRY) samdidateciereiae deriyeq/from the

8ok v Qﬁ'én‘? Beleﬁguﬁ&t% tHé‘&&bt?Se SPEfA éﬁd?@édobypb I[mmﬁt wadRolated

nmpri ses avi rus CO

fogy i8] 58 S6rmpin o G D SR AH: o SRR riectpRSRhe 8012
shﬁﬁﬂﬁ%lshoﬁﬁ Q:ﬁpiraﬂae (Jl\ﬂécﬂdn’ ég%?fﬁVéubsé@eﬁhi&nesaead agalis reimfection

. attenuat ed VINAYE ' —
in § YRt ProBRT VR Buicg erbsieli b BT PR A cofAff lntocton: 2
yeampuisppetivestuay A ifestt antﬂgyﬁélt[zf’g}ﬁ?d hat was i sol at ed :
fromstool of a 15-nmonth old child in G nci nnati , USA
Natural infection with the 89-12 strain was ?1
Therapipcideviibprovent inastivation piae HBM@@E@@?&S%? thRugh “éﬂﬁi‘)mac

agai nst reinfection in a two-year prospective study

e A R hcafep s RSt pol g R Aoy pepiizos

formutatiod pRparkddccdding &8O 278N bad deinowstratedie be afficacious in a

P BB 5 R BcPERSEB Gl iy s

82xdi pate liquid fornulation and a |yophilized 20
formul ati on prepared according to WO 01/12797 and

enmpnstrated to be efficaci s [

Tobfa B cal Qumnusalypgompesiion of themdlhal kil Faiiutefen and the
2004 Cct lyophliiked fermppildtion¥ the HRY vacdiab (roniinial dose)
Quantitative conposition of the adipate |iquid
formul ation and the 25 |lyophilized fornulation of the
HRV vacci ne (nom nal dose) 83 WO 2006/ 087205
PCT/ EP2006/ 001442 Adi pate Liquid fornmul ation
Lyophilized fornul ati on
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Betst forVanufees: g isnel H

Simjegtioni nges. 15 Rot avi

naeter s ( GVEE, ad hind
rinjectionr al titer

= DUlb&oco’s Modiied Eagle Meuay) nay be neasur ed according to

the procedure

detalled in Exanple 111.1, w th-MAL104
infected cells being identified by i ndi rect

i nmuno-

A dummaresfdhe eolurié biad asthcld ebpacity ofitise twedsmuatioby of the WiRVrvaccine
is ﬁriaéern?etdi ir?ﬁ‘al% 5E].he virus on MA104 cells

Table 50 Volume and antacid capacity of the adipate liquid formulation and the
lyophilised formulation of the HRV vacclne
Formulation Filling volume per dose Antacid capacity
(BRR* in min)
Adipate liquid HRV vaccine 1.5 ml 12
Lyophilized formulation 1.3 mi 17

* BRR = Baby Rossett-Rice (BRR) titration test: to measure the rate of reaction of the
antacid substance with 0.1 N hydrochloric acid and the duration of maintenance to a pH
above 4. See procedure in Example 111.2.2.

Monodoses of the formulated adipate liquid HRV vaccine are filled according to Good

Manufacturing Practices (GMP), into monodose glass syringes.

Rotavirus viral titer (i.e. rotavirus potency) may be measured according to the procedure
defailed in Example !li.1, with:MA104 infected cells being identified by indirect immuno-
fluoresence. Alternatively it is measured by in vitro tifration of the virus on MA104 cells
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84 WD 2006/ 087205 PCP/ EP2006/ 001442 w th virus

detected by direct Immuno-fluorescence using specific
anti-rotavirus antibodies. The nethod determ nes the
dwoeodems®es i Ng 50% of the cell culture and rope¥ebibdsno1442
titers are expressed in nedian Cell Culture Infective
Dose (CCID5). The inter- and intra-assay

o SRS b i P A o e s b
The gsfodgetesmings e fosb Yoo BR St f the gl i ang Ghpavits tiets are
exrfrﬁéﬁul iatrhédier0 CelHBMituradlofepiiveoDogl (GEIDg). TheTintepr enhindra-assay
s BB AR LA iy kb it

0.3ded)ci um carbonate buffer was injected into the vial of
the lyophilized product (vaccine or placebo) and the

resuspended product was then admi nistered snoothly as
\ﬂ%—sﬁwglm dose. 5 V1.3.2. Liquid fornulation of
HRV vacci ne or placebo The pre-filled glass syringe
s, .shaken, bef or. r vacci ne or
vi. | a%ygg@:?ze\%gnnu?aﬁg%3@2}%\/2}&?@:{:&0&%&&5 rr%og)t hly as a single
oral dose. ;0 VI.4. Safety and reactoaenicity The
To bRIpbRYhE YadtineloP blaBelf foSatinfikiktratidR, the Bire 66t iof ¥ne pre-filled

applied:solicited general adverse events. were_fever, .
syring conipining i falrium FrIbanate;buffer Wek Miectrdiite thegval |°6@*§Y5@Ph"'zed
prodtevdccine anplacabopavd the fesubSended prodUdi ews teneadrrdnisierdd
smgé*tél’,y%g a(l:sgnggeg‘yr [raaf ter each study vacci ne dose, using

SVf'ded to the par ent s/ guardi ans of the
subjects to record the observed synptons. All
VI.QQ.SEJQQ&FHnWa%dnSofWaEc:{?Qb@&fé&%a) occurring between
visits were docunented, and stool sanples were
collected (at the |atest 7 days after onset of the

Thépetee g8y dyihge wad EreRbh BéfbRise ArheireducevaBdife or placebo) was
th ocgurr.l n dW'”}hln 31&8@/&2 alf er each dose were

op BATFVRISd EBpPiY 85 3 Hal O88%-event s were recor ded
during the entire study period. V1.5. Laboratory

ool analysis 35 85 WD 2006/ 087205

Z Z t ool sanples collected fromall
subjects on the day of or one day prior to each study

The following criteria of safety and reactogenicity applied:solicited general adverse events
were fever, irritabilityffussiness, diarrhoea, vomiting, loss of appetite and cough/runny
nose. They were recorded during 15 days after each study vaccine dose, using diary
cards provided to the parents/guardians of the subjects to record the observed symptoms.
All gastroenteritis events (diarrhoea) occurring between visits were documented, and stool
samples were collected (at the latest 7 days after onset of the gastroenteritis). Unsolicited
adverse events occurring within 31 days after each dose were recorded. Serious adverse
events were recorded during the entire study period.

VLS. Laboratory assays

V1.5.1.Stool analysis
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vacci ne dose, on Day 7 1 and on Day 15 1 after each
dose, and on the day of or one day prior to Visit 3
are being anal yzed at GSK Biologicals or a | aboratory

dem) MoG¢sesbsPy GSK Biol ogicals to detect the R@A8%NeE001442
of vaccine RV using Enzynme Linked 5 | nmunosor bent

Assay (ELISA - see section VI.6.1) to assess viral

Stca:f1 @%ﬂ‘)l%g colleE{e@ %ﬁ‘ﬁa‘ﬁ sPIE eétQBﬁWerdé? ofHit drﬂ%y pasas éhd'ﬁét&tﬂr

st 0o | ect ed” at term ne
vagdinasiase) on Bl danh98 Dey 155 | eyPaiocse a0 DY IRIAY ghone
da pridras VAR arb bbifg aﬁehﬁ@d IaﬂGSE lBIbIéWbr&S!amratd@rstlgnétea by

o908 Rledals 3 rige T irosenes O e R flro by Bigketl) £°1
Imhidhbacsisarit Aesayr(EpISAc-alpe seétmm \LE T mtnssesam?bsheddmg

sequencing is perforned In this case. A subject

initiall gative for rotavirus is defined as
Pressope ot rolaviRus ardiopru demansizated by BHIYA In 2By sipplcolsclegiat pre-

deiﬁahinee @hﬂ%ioidﬁs ?&F BEsAN clj% foovisif @b:@;ﬁohsia?rem hé gmuruennras

e a e vaccl natl gQn
shaginp Pl kerasidbnlE o pedns asPassls. vaSne k)" i ok ybiect
wastegativetfbrarstavirmsonidhe day 6f Dmsé yf o HRVivasting or placgbe. Foaplagebo

d during each GE episode
suﬁllre&gsgﬁy?{np?un Oﬁﬁ%?clglﬂi'&e% gre being tested at GSK
Bi ol ogi cal s or a | aboratory desi gnated by GSK

A §.’|b§&c@ Qﬁtﬁw Reddtild¥or falvirds (& Qofindd del ﬁfb}ecﬁ%o wés isaiive foeanti-

I'S determn es.
robeMEs oA RGeS N SRR B0 gqra?t@\@fg's Pafgqeaﬁ%aﬁf’f’ﬁﬁo WA e
VaGGMIOWIT@'poaﬂ i ot %sdtsssge aﬁdilﬁhtmgneﬁatlvéﬁmraeleastceneppﬁvse

0 wi thin each given G type. For
m%E%‘r Igd r% y“ﬂﬁ%%%ﬁﬂ‘*:t hod devel oped by Gouvea at al.
(1990, J din Mcrobiol., 28:276-282) uses a cocktail

AISY, s giof {RN58 cieqsd enmﬁg SREFGEiepishbdd fmhsr.s.thmmat 3 Bre being
di'fferent regions

tegted g PR B qgad%qogatgly¥;;glp%5§ gﬁg-guﬁog%ca%s using II:'lngA to
de{%hc{?RVr P poSHivest gn& cmy%a ssdjasetrmmbe ugnr? PCRatidsed apmoachest Thege

e corr S nal a
R TR AR JAOE HRoR WTEY 18 V7 dee S e 1Yy itinet prmone
diffdrént G ;ypes set are highlylwpnsseddervithin mtalgysn § type. £or example, the
RE %hvuﬁétﬁp %@Hgﬁ@ﬁ? Gogx%a%@ Y, @l@bﬁ C} EfWiRFopIHRCEE: PFs-282) Ues a

ected up to Visit 3 1S taken as
cosktlauje rﬂﬁféer@mt ggnotyRecerepiic paserspigeated Indgi %E&Q@Stﬂéﬁ'&)\’w
e\'ﬂe Tt@ size §ﬁﬁélfésélmli§ MtSR grcﬁﬁctg%&ﬂﬂ‘ﬁt@@tbﬁgél ?lédmm'med@rmldes
) ecte ubj.ects.a
oSS 08 S oeendel Crpsplsas; Ay FE VS beleoo,
vageise gnnai ie diffosintiated foory titeowiltepsasezotype bynsaguence B@lysi©0r an
%@% ﬁ? pi%? PCP/ EP2006/ 001442 rotavirus |gA anti body
R 5' The assay cut-off is 20 Umnm. A
seronegative subj ect for anti-rotavirus |IgA antibodies

ARBRt&RbA B%c@iﬁg&&%hﬁ%to&l‘é@llé&?é&' Lﬁ‘ﬂb'\ﬁ%ﬁ@’m takerA as evidence of a

oncentrati on ow t he assay cut-off val ue
vagging FREEPRsbe BB ®)or anti-rotavirus | gA

Vi.5.1.Serum analysis

Serum obtained from whole blood samples collected from subjects at each study visit

were tested by ELISA at GSK Biologicals' designated laboratory to measure serum anti-
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anti bodi es was defined as a subject who had anti body
concentration greater than or equal 5 to the assay
cut-of f value. VI.6. Imunooenicity: Serum Anal ysis

\votods/osidessur ement of | gA Anti bodi es by ELI SporiPronsmo1442
This assay allows the detection of rotavirus IgAin
human serum and was Initially designed by R Ward (1,
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s L s

to @massavwhvffvdge antibody dilutions. The wells are
washed and a |lysate of cells either infected with
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Sl E Fol | owi ng i ncubation on a
rotating 20 platform the plates are washed and the
V.61l Measmemertt of igAutntibedies v FLEPA st andard serum are
i ncubated in both kinds of wells (positive and
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aver ag In ues for nown t
(ORPi h|aﬁdedq é‘hmlatesmge then dnsubated (29 nainutrsidpem derprasatiigdRT) in

daFlJﬂ@ils) bEferd BE Fé%%&?fs sEdibSede'tl‘PiN PIQSbaCtt)Bﬁoal ﬁ%@ﬂ)tion |s measured

erinment 1ncludes negative an S|t|ve cont

620 nm.SpegiEa PRt antes 8 2Bl 5 sol fame / SBndar by
m@smr@eh@ Hifferefte b&WeM N6 AABRaREvewalIs=E3AGHiralshé 4Pthe

samples are determined by using the four-parameter logistic function generated by the
standard curve. The most accurate part of the standard curve (working range) for the
calculation of the results Is determined. Antibody concentrations in units per milliliter
{U/ml) are calculated relative to the standard (cencentration = 1000U/mi) by averaging the
values for each unknown that fall within the working range of the standard curve and then
corrected for the dilution factor. Each experiment includes negative and positive controls.

For all reagents optimal concentration are pre-determmed
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Referancgs 51 presents the anti-rotavirus | gA anti body GVC
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Timng Nn %LL UL value LL UL HRV LYO PRE 98 0 0.0
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The gatibpdy mispenee)to BBV Macgine In terms of seroepryersion ratey wes sigiargn

boﬂg"ﬂ\é \'felé:?ng 8‘%@?8991 ?lgﬂllfgggr Mnf%c%\@/\b&% & iﬁ'\4ﬁ7v zg.go 8foup and90.

5.5 84 4° 66. 7 8 5006/ 08

1 R B Y n ho RoolH plcceRRLETR Pk SusRteeroRgmigtfpd one

mohihafagsddonid Jodel indicatiri the stully Whs cdridutb® ht Bimd WhBPthbre were
s 359 SR el g, € PL POOL PRE 4970 0.0 0.0
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Table 51  Anti-rotavirus IgA antibody GMC and seropositivity rates - Total
vaccinated cohort for immunogenicity

=20 U/ML GMC

95% ClI 95% Cl

Group Timing N |n % LL ut jvafue |LL UL

HRV_LYO |[PRE 88 |0 0.0 |00 37 (<20 |- -
Pi(M1) (96 (68 (70.8 [80.7 |79.7 |191.3 [122.7 |208.2

PI(M2) |90 |74 (822 (727 |89.5 (3304 [217.5 |502.0

HRV_LIQ |PRE 98 |0 00 00 [37 [<20 | -

Pi(M1) 187 66 |75.9 655 |[84.4 |172.9 1121 [266.7
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PlII(M2) 48 0 0.0 0.0 7.4 < 20 - 1. N = nunber of
subjects with available results 2. n/ %=

nunber/ percent age of subjects with concentrati on above
two200st08m2D$ 3. 95% Cl = 95% confi dence i nt er yelveplebs/i91442
Lower Limt, UL = Upper Limt 4. PRE = pre-vacci nation
55 PI(M) = one nonths after the first dose of HRV
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bsPOOL  IRRE nunpr [Of $48j el WAd weT €% sefoposifti ve
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i amPREYe pieaiatgindtiont er ns of seroconversi on rates was
s$.mFl@) benheeenths latert the first dasei af BERVosociheaon platebo (Vigike2)

| 6.qUAIM2)GT ongl reeritivaftes the: secondidesierc HRYsvaveng o plagsbo ddail )
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nont hs schedule. 5 As IgAis a good marker for the
efficacy of a rotavirus vaccine, these data support
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for anti-rotavirus IgA antibodies - Total vaccinated cohort for
immunogenicity

GMC

95% Cl
Group Timing N |value {LL UL
HRV_LYO PI{M1) 68 |644.7 |471.4 |881.8
PIi{M2) 74 |703.8 |525.0 [943.6
HRV_LIQ PI(M1) 66 [428.1 |302.1 [606.8

PI{{M2) 73 1423.1 |305.9 |585.2

N = number of subjects who were seropositive for anti-rotavirus IgA antibodies
95% Cl = 95% confidence interval; LL = Lower Limit, UL. = Upper Limit

Pi{M1) = one months after the first dose of HRV vaccine or placebo (visit 2)
PlI{M2) = one month after the second dose of HRV vaccine or placebo (visit 3)
Database release=07DEC2005

el o
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0 90 CLAIMs 1. A liquid rotavirus imrunogenic

conposition suitable for oral admnistration to a

human infant, conprising a rotavirus antigen, a sugar

fefhioxyl ate wherein said fornul ation has. g0

3?3 etmeeﬁpabout pH 5.0 and about pH 8.0 and corrprlséosmm2

less than 1 nM phosphate, wherein said carboxylate is
RGN viefsidhGhfds Wak Bimiar tifween the 6o

{v%ﬂgﬁﬁﬁ¥§%g%%ggbﬁ$§ﬂgci mﬁth an average pKa > 4, or

(Vacying tarwulatiensf rom t he group consisting of: adi pate,

. fﬂeﬂhﬁltd fORRIZALS of thé! Gadcingd Was vBRQRITRINGdeMic When\ddatirdstered to
onat e,

mal glutarate, ma] eate, glycolate, |actate,
ihiidren apeording, iecd: ét"é’,"“lsélc{’%ﬂ%iﬁ‘ e, and any conbination
of two or nore therof. 2. The liquid conposition

cording to claj [ ' el |
s o SoBEmplieftoPefioft Vi3 PialRls 1aGAR B 1R upnort the
protectiqecafiett of theforwiiation tested ia thei dfinitS.or 2 wherein sai d
conposition is free of phosphate. 4. The liquid
conposition according to any one of clains 1 to 3
wherein the pH of said conposition is between about
pH 5.5 to about pH 7.5. 5. The liquid conposition
according to claim4 wherein the pH of said
conposition is between about pH 6.0 and about pH 7.0.
6. The liquid conposition according to any one of
clains 1 to 5 wherein said carboxylate is adipate. 7.
The I'iquid conposition according to any one of clains
1 to 6 wherein said carboxylate is present at a
concentration of between about 50 mM and between about
2 M 8. The liquid conposition according to claim?7
wherein said carboxylate is present at a
concentration of between about 100 mM and between
about 1 M 9. The liquid conposition according to
claim8 wherein said carboxylate is present at. a
concentration of between about 400 nmM and between
about 700 mM 10. The |iquid conposition according to
any one of clainms 1 to 9 wherein said sugar is
selected fromthe list consisting of: glycerol,
erythrose, erythriol, xylitol, arabitol, ribose,
xyl ose, arabi nose, glucose, tagal ose, nannose,
gal act ose, fructose, inositol, sorbitol, mannitol
gal actitol, a conbination of glucose and fructose,
mal t ose, sophorose, |actose, cellobiose, nelibiose,
trehal ose, sucrose, pal atinose, naltul ose, |actul ose,
maltitol, lactitol, raffinose, maltotriose,
nmel ezitose, cellotriose, ciritol, naltotetraose,
stachyose, cellotetraose, naltopentaose,
cel | opent aose, naltohexaose, cell ohexaose,
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ol i gosaccharides. 11. The liquid conposition of claim
10 wherein said sugar is sucrose or dextrose. 12. The
liquid conposition according to any one of clainms 1 to
11 wherein the concentration of said sugar is between
CLAbSUt 1 % w w and between about 70% w w. 91 13. The
liquid conposition according to claim 12 wherein the

1. Aclimjurbrotavarus amohogeidicarigiition suitBisib Yerattalaldpihis 2atPénwh W human
infaat) dotnptising & rofaoinls Htfgen Avsudat andRecdrbdiyiate wRBRABEH ON
formaulattunchiasaa pla of betweed 3bvligsiHe 610 drideaOnsa Bl0 #id &mprises less
thars dineM phgsphate, wHeddin waid @iboxgfiteVsw) défiveditrsm lal dabdkylic acid with
a pKOFP @S fromod disetoe it geit Avithrin dueeagef piG| -84 163 (i) defeclet! from the
groayplcorisisting lof: yadipaitg) mh slateJacalate psdieingtd, prapidribte, otyrdtBEmalonate,
gluthiatelindalestepgigtdlateNases ghlicBdatk Ofufr anats) thRailis laptrangai d
contdridtion \of tvio eiomdre themel ected fromthe |[ist consisting

of : adipic acid, malic acid, acetic acid, succinic

2. Theiliguid GRFipRsitien a@@drdmgl@é 81Rin® AiviheAdih ea.d%msmoﬁeb.ﬁpnses less
thair®l10AMphdepsategl utaric acid, naleic acid, glycolic

acid, lactic acid, gluconlc acid, funarlc acid,
1 [
s Thauhaci s fon Ao K4 o STHRRLE R AERREABIR e o

ions. 18. The liquid conposition according to any one

4 TﬂE !i%haa'cgﬁ‘lp%sﬁlgn %Zc v@_‘ﬂ % Qn Qﬁéjo{ f ﬁ't\é' % wﬁé}%lngcﬁg pHSof%ald

gg@éﬂ enua ed rotavi rus.
ul dan |t§ﬁ ac rd| ng to clai m 18

sa id.live attenu ted %
Lgﬁ @g%ﬁy%ﬁc o3ing §"“ pJid eﬁ% ‘ﬁ %Pﬁs%ﬁ%&?w%'s
@P%ll? utg rein said live attenuat ed
I‘OtaVJI‘US is selected fromthe grou Si
‘JQP o soRpOT BB SeidiaiPa 1BpOEnT BTG © SWbeed S carbonylate
is afigder ATCC VR 2272, progeny, reassortants and
i mmunol ogically active derivatives thereof; HRV P43
7. The ligyid cormesitioR acenidiag taarieers efclzimeskic Gwhgrein said carboxylate
is PeseRtaGconsediERtion of petlesprabaHt 20 eiandheiweea ghewt 3 M.
active derivatives thereof. 21. The liquid conposition
8. The davidicegipesitiamacesirdioh 4 algim 7 wdhep®dn shidraarboxsglatelis present at a
coneerHiation of betwehnabavt WMtmbl ahddeghaeen gbaift 1. | east 8
m nut es as assessed by the Baby Rosett-Ri ce assay.
9. Th2 liqUuideohipgsitidn aceqdiag te olaing 8 adretkin gaidcadhexiylate?it present at a
conudrgratipn of betdree n mpost 460anvVinasl Betweambbalit 00 agMci ty of
at least 12 m nutes as assessed by the Baby
10. Raé f4liid Bb@RosieGRNccordiRg tol gy bl dihide e D wheérdin said sugar is
sele2 i hh Mgk KD cOMgItiNgDF: JNRFEll Sryinbse, @BAMS Yyliel afdsitoR ibose,
xyloas} &rabiflo Sl R0k, 186 aIBES, WestihoBe At ASseTTrOLIbES, iAGsitol, sorbitol,
maraitoE garetitby atdombiatiivn @Qﬁbbsﬂr@‘cﬁfmcﬂ&@haltose sophorose, lactose,
cellobiose, melibiose, trehalose, sucrose, palatinose, maltulose, lactulose, maltitol,
lactitol, raffinose, maltotriose, melezitose, cellotriose, ciritol, maltotetraose, stachyose,
cellotetraose, maltopentaose, celiopentaose, maltohexaose, celiochexaose,
oligosaccharides.

11. The liquid composition of claim 10 wherein said sugar is sucrose or dextrose.

12. The liquid composition according to any one of claims 1 to 11 wherein the
concentration of said sugar is between about 1% w/w and between about 70% w/w.
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24. The liquid conposition according to claim23
wherein said conposition has an antacid capacity of
between 12 and 23 ninutes as assessed by the Baby
Roseft-Rice assay. 25. The liquid conposition

13. A6 Ould BEMbBsitidbrabcBckdingto Ghi 12 KielEtheicBnSetittion of said sugar

is bevpnabbut@s% aw adl batWedai dbo0eeE% ivi/w. of between 12 and
20 mi nutes as assessed by the Baby Rosett- Rice assay.

14. 9Re B&uid EBRpbsifich SccoPliRG & diaiRN1 RGRETSH RE cbﬁ‘céﬁﬂéﬂ@rﬁ of said sugar
is 50Y.al/BorEseoOwAe Wherein said con‘posn tion is stab
under at |east one of the follow ng conditions: for 7

15 q}ﬁé’ﬁ L"ﬂ& cé%goslfl&{ aéHb‘?duM?ﬂf arf one’& &:Jécu% 1“&5‘@4%@9@8 f\g Anprising
oxy Sm i'qui d conposition according to any o
6, which is a vaccine. 28. The liquid

16. ‘? 25&%:% é\ﬁor?é@do A Ed“cléﬁﬂm\%@&m& H SHia dab@xit acid is selected
fro %rl a) fb?é &i aI zgcu{i rl;u@m 23id’ BhibdRi
acid? % ’g} acld glycolic aczd
aactfé glu bme aeia n?ér d, tarkshid'a rd

fon 1S Vi de ose volune of betmeen

Ca,cj;g'*?%%wpe?ﬁm%r@ﬂﬂﬁv' USRI B Somprising

in a dose vol une of about 1 5 m 31. Use of

18. iﬁf-ﬁﬁ \élpér%ioa on, ccqr 80 T ar an Cgﬁﬁgé%' q{??eilpggitdhrgtavirus
antigeryis r"?t"c’@r‘””b'? SYEh a8 81ve tt?’b‘{aé FiRIYEst roenteritis,
wherei n said inmunogenic conposition is as defined in
19. 2R ligyid cempewm@ccprdlag troclaimz P8 wingkeinsaid e affenuatedirgtavirus is
a live| lfervated finmepirpta¥iaysd treat nent or prevention
conprises admnistering two oral doses of a safe and
20. ¢he dquid gemapition acsording tehelaian19 wherein said liva attpnuated human
rotayigusigiselestesidramo tiet gronp consistingrof ARV B0t 12G2 strain depqsiied under
accegsiergeurabertAC G MRe22712, pogenyl reassortanis anddmainelogicatiyjactive
derivativer sherecflHRV B48 stmin deposited woder ancession oumber EGACC
9908 h3&; prageniyreassortants. argumniinelagicallp activexdervatives tagrgpin
31, 32 or 33 for the prevention of rotavirus
21. Jhstique compbsitien acconding ksany3df.claline 1uts @0aghectinisaigd-amposition
has cnanadd camacitp pbatdeast B minlites Asaassessmddanibe Baby Rosett-Rice
assgastroenteritis in humans. 36. The use as clained in
claim34 or 35 wherein said gastroenteritis or severe
22. ghsliee abpbiition hscording ercihivh 21 kNN §ai6 cainbasitiordhasan
antabid sy oS&NSdN N rhifutebat aBSedsBa bytied Buby Résétt-RRessay.
contained in said liquid formulation. 37. The use as
23, FheligRd cbipasiiorPaccor@hg® daint 22 #hcMiteERl Bompbéltion has an
anté“dﬂi‘@énq%cttﬂ( beétﬁe@t'i Q\é'nQQ@ rhifuted 38y WTRNO Babg RE8EHRIce

ass

24. The liquid composition according to claim 23 wherein said composition has an
antacid capacity of between 12 and 23 minutes as assessed by the Baby Rosett-Rice
assay.

25. The liquid composition according to claim 22 or claim 24 wherein said composition
has an antacid capacity of between 12 and 20 minutes as assessed by the Baby Rosett-
Rice assay.
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38. The use as clained in claim 37 wherein said
conposition is provided in a dose volune of between
0.5 mM and 1.5 m. 39. The use as clained in claim37
or claim38 wherein said conposition is provided in a
26. dbs dquid lcumpositiombocdrdihg fo amy of4faimé 1re2Bathdréih shidecomposition
is stablepadat ableastfore dfitpiotiowing @vhditiense foT7asiyk ia@B87°C, for one year at
4°Cator dwalyeaystab42@ly of clains 1 to 30 conpri sing
adm xi ng a rotavirus antigen, a sugar and a
27. ga? iy |cagm§osﬁi@maecor@xhgtmwdlmb l1to 26CRREAN &vaccine.
iluent.
28. The liquid composition as claimed in any of claims 1 to 27 wherein said composition
is provided in a dose volume of between 0.2 ml and 2.0 ml.

29. The liquid composition as claimed in claim 28 wherein said composition is provided
in a dose volume of between 0.5 ml and 1.5 mi.

30. The liquid composition as claimed in claim 29 wherein said composition is provided
in a dose volume of about 1.5 mi.

31. Use of a rotavirus antigen, a sugar and a carboxylate in the manufacture of an
immunogenic composition for the treatment or prevention of rotavirus gastroenteritis,
wherein said immunogenic composition is as defined in any one of claims 1 to 30.

32. The use according to claim 31 wherein said treatment or prevention comprises
administering two oral doses of a safe and effective amount of the human live attenuated
rotavirus composition to an infant within 4 -15 weeks of age at the time of dose 1.

33. The use as claimed in claim 31 or 32 for the prevention of rotavirus infection in
humans.

34. The use as claimed in claim 31, 32 or 33 for the prevention of rotavirus
gastroenteritis in humans.

35. The use as claimed in claim 34 for prevention of rotavirus severe gastroenteritis in
humans.

36. The use as claimed in claim 34 or 35 wherein said gastroenteritis or severe
gastroenteritis is caused by a rotavirus strain of a different serotype to that of the
rotavirus strain contained in said liquid formulation.

37. The use as claimed in any of claims 31 to 36 wherein said composition is provided in
a dose volume of between 0.2 mi and 2.0 ml.

38. The use as claimed in claim 37 wherein said composition is provided in a dose
volume of between 0.5 ml and 1.5 ml.

39. The use as claimed in claim 37 or claim 38 wherein said composition is provided in a
dose volume of about 1.5 ml.

40. A method for the preparation of a liquid rotavirus composition according to any of
claims 1 to 30 comprising admixing a rotavirus antigen, a sugar and a carboxylate with a
pharmaceutically acceptable diluent.

93



