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

ROTAVI RUS VACCI NE FOR ORAL ADM NI STRATI ON TECHNI CAL
wWO-R@6E087285 The present invention relates to noveCT/EPIPOé/aD1442

rotavirus formnul ations that are useful as

phar maceuti cal conpositions and vacci nes, to nethod

f 0[ PrENE ATTENEATED RQTVWEIRUSQIE‘ACUNE PORt i ?gd
rotavirus, inp rus associ ate
di seases. to TE@R&%@W@ ]cqute i nfectious
diarrhoea is a | eading cause of disease and death in
areas of the world. In devel oping countries, the
TECHNI'% TEIR di arrhoeal disease is very inportant. For
Asia, Africa and Latin Anerica, it has been estinmated
The preggﬁttm% bR r&hfes '?@B(W‘e?f%ﬁﬂ r%ta"v b 'f&ﬂru?a?roﬁ@?r%? ar%fus%ful as
Iarrhoea eac year an hose cases about
pharmageyticabeprpeasifions iand yeeginss, ’(O\M*P’@ﬁd gy prepasingdhem ang toethgir use
in prevéﬂrn%’?&avrr%o i ;%@t?cu?a??muﬁ%ﬁ7&arrrus%§s@¥rafeﬂso¢s%agéé’ e been
recogni sed as one of the nost inportant causes of
severe diarrhoea in infants and young chil dren
TECHN@(E—&L@?\CM;KOUW aviruses and Their Replication in 20
| elds Virology, Third Edition, edited by Fields et
Raven Publishers, Phil adel phia, 1996). It is
Acute, '@?Pf'%& darrhops is pdeading eayseEdigeass %”dr‘é%ﬂ%ﬁ‘smmy@rﬁ@? of the
world. G\Vd’éveﬁagﬂrg%@nﬁl@§tthé rm@é&‘%rédhoe%@&@&éé’éﬁ%Veﬂ/quﬁSﬁ'ant For

| ness rnost COﬁﬂDn| fects children between

Asia, Afgrga ang ke Apteriggdt hag,peep retirpatgr thatdhere ek between ﬁg\l brllron

cases o@l bReRSEa gsaey@drlarrd @r:%gé caHEsidpguL aeo GRAMbE FesuMNdeash | N
enpe erate cl1 mat ear-round in troplcal al eas.

(Walsh Rb/t\a‘?ller' uleSngly é M%’I@QFQ% D4 {1 PN tted from person

to person by the faecaI-oraI route with an incubation
period of from about {)taabout 3 days. Unlike

Rotavrrysrﬁsgav P dReD feqagaised ﬁ%ﬂ'ﬁ'?ro e Mosk PR iEngEauses Qbsevere
diarrhoSEePNAfAE @ideyclfs ehitiréry(FRRTRLI antainrQéesl‘éhdeT Heqt BEpm:at@n in

In contra he sev ease
Fields \Jfelasitn T B By Ao RbE Rl et AT Hn FLpeas Srgadelphil,
1996). mnateetﬁﬁ@tad &sat foth@fiid|diseabe rsrréepﬁr@rbse fop b@ati 600D00Heatsi ONn
annuallY ORP q‘i’/rrugrnﬁluge%@r:\%%trlgc?snSC@%rme?n yﬁfg{:ts c %@%&%Igand 24

monthslo@ 8ge; arﬂxhé‘beéﬁﬁr%‘ialéﬁ@ @'ﬂh@ﬂisé@ée géredallyietlirs rajamag tre cooler
eir distinc

monthsdré Eﬁgp%ergﬁéqr cﬁ?)%}’?fr Loy {1 r%Q'CaEI‘?fﬁ? %P{?V'”ﬁ?é are typically
transmitledl frber seredr teree@ms:iydhetareuartaraleroofe With asmmawatrus period of

rom 2L A S R TU bR POA ™

neonate&éc arbbeﬁewll? atsﬁnptbmdwbﬂ mtdhwwdr%el\hh @bntﬁiﬁ&ﬂtﬁe athere
nct

i al
d'seasep?‘lff'@i"\ﬁ§”%°é§’| eg’ﬁ%i”e\’8\65% Cé\‘)ﬁﬁe? rﬂ’?ﬁt i %ﬁreé’ﬁ%ew 5s & resllt of
previou OGEVIABTARGIRCE IRBRACAG! AFdtibRs 2kl 6 psyRROMtRCHL, P.A.

et al. Cé’%‘é tur%&)’)%dﬁ 1B§2)arranged on the exterior of the

Rotaviruses are spherical, and their name is derived from their distinctive outer and inner
or double-shelled capsid structure. Typically, the double-shelied 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
waele®sgsmoed VP6. The rel ative inportance of thPGEEPlweeN1442
particular rotavirus proteins in eliciting the inmmune
response that follows rotavirus infection is not yet 5
VP7 (G pl@h) arbleyestliReb®sins éﬂa@qg‘é%nnn@bﬁenorctﬁ&m gouRS-shéled
and subgroup anti and VP4 and VP7 Rr ot e
capsid gt dtRAT PRSI T i es DigsetCes Prts pyvhkg il o,
rotawru@brolteeyaaés@rﬂatéd)t/aal THE réramrnmbum&eam thebd thr@te@\artrcuer P
serotypes have been identi e]d i nhar.es &
rotavuru%pr@geé%s i e@cutmqj‘gﬁ IMRne jesqggge i F{th\ﬁ"ﬁ roztg\dws lg‘ectlon is not yet

clear. N&W5rtREMbs, thb&/#mmgm béeminddine gEeUPANEHghdD ntiden, and

er.ot n identifed anong the hunman
VP4 an‘?XF Z\P}/‘ﬁﬂgs ar\eF;g %\ff@f‘”ﬁ“ fée@g'p@(?@gﬁ}b@ EYI ycoprot ei n
(34, 000 MNV\/nen non-gl ycosyl ated) which is the
sl nal oduct of
To date et Th toue s SePbeR and i S FERPlYPSs nee hectls
identifiell @[lﬁi’mwsm (Df& BrfeesémJSJ,rPame k. dl Pﬁblﬂgeai’lmzdmds, 305-330M ng
ot avjr fect 'n VP4 tein
among g8 Aol Seloaes anf Bk s RaPE bk B idhuroe smoppdeymen
rotavirusthi ch is the translational product of genonm c segnent
4. This protein also stinmulates neutralising antibody
followi ng rotavirus infection. Since VP4 and VP7
VP7 propginised 3% 0@0 BIVW biycoprotdin (34@00iMW whegaiamsglyedsiiated) which is

the ranggtaFgu g o BONTRSoB Bl £ 5 BB ST i
protein stotdates ismatacofribs megrﬁrfrteutdalra;gwgmnubedat folowiag aotasitus infection.

I V. S . i ng
ves ot 8 Eefbond RS Eor ML b} g bR e
translatlbmhmdu;at ofZfenkanid segnaent #n & hideretcinpienstintdatep neviealisingg

A S i 0.
antlbodye% I&Mhév&awwsqﬁfteht? . g@%@ﬁﬁ’%%&\?& &r%geq en%{aettgévi rotelns
agamstf/vhmmraniraiair@ antitlotiiesraresdiigeted, thiey ar&eblehevm td e pmmee
candlda[e%qglnéev Eﬁ{eh?crﬂ%yaglrag éjc%ﬁ\%s Odto ?&ﬂﬂ%g ?éll,n gamst rotavirus
reas sor eve pment o rota

iliness. f ormul ati ons nust conply W|th a nunber of 30

requi renments, including worldw de distribution

potential and stability under a broad range of :
Natural eaigninue infectionldusing estlp ehilgboerbia dinowo ts eliditrprptectivied oimunity.

the stability of a fornmulation, especially of a

phar maceuti cal or vaccine conmposition, wll in general
Early vageing devalopraentfovpreventisgpelavtugrirfectinnspeoead it iberl@dps after the
discove&’e& BGS vi u%”%ﬁéﬂﬁ/u%ﬁéwage% SHANR SIS i ,-r% RfrAdd Wesrﬁtshﬂfed,

as bee evel op vacci ne nu ations at

whilst m@smrecgret effods bdve fagpeed ¢n h@tan-aninE) Gaseertailts.er nat i vel y

to devel op | yophilised vaccines that can 2 V\D

2006/ 087205 PCT/ EP2006/ 001442 be kept for pr ol onged
The devslopmsat ef navehretayirua fastmtatiprs mugfaoatndy witlke ﬁwmeupfe (2C
reqwrerfléh@qacfludl WeM&hide 'd?stﬁb%’u@n IS&Q Ifaﬁﬁtstatbhiw urﬁde(? a broad d range

I ONn pProcess has a capaC|
of enwrmemal@tnd@tqmw cendiiags. b mlarothecﬁmmty Plia fme\umbpe

especially FbAdnFEEeHRECANER CRE¥EMBod I will in general be better at lower

temperatures compared to room or higher temperatures.

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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sophi sticated handling for adm nistration as they may
requi re nore conplex, hence 5 relatively expensive

wa@leanpogR03uch as mul ti chanber/vial vacci nes, WETEPIN€6/001442

active ingredient in one chanber and the
~reconstitution liquid in another chanber. Lyophilised

” be ke‘pt fMﬁ& Bl'd‘&%e@rp%no@bﬁﬁnéwgwﬁi fé@hg@rétar ﬂ%hﬂ)@%tur%r(!zm @nd

st orage cost. hese Oﬁtlo S may be i1 nad equat e

Howevers s Lot Fcka) 6 BiRenURATBRAPIRs P ARG a2paRly. and is

associatGlth 'a%g’rﬁérb@urbn@ﬁ\ébﬁq:d}ﬂ%rh@reb@oﬁhnﬂ@é@ﬂa@hhé‘s hJe0s Ak e
where the avail abili of production and storage

and
soph'st'camf@éwwoa@%rmnf@rah%w%@ev TS e MBRE GEIRY HBNGE  As

relatlvelyP@JpaMsnw SeREds SLRRYS multwnaHb}ér/ana@b.ﬁég e thE abtivié ikgredient
uman i nfants, this [oute brin Em%veral chal | enges

in one CW?%@HH dusorecenstitgtion fiqyid meanas g Lyephiised ypeqlees e
also assdaidted hythiHiget smpﬁh@ﬁk dnd sidragé bﬁétCTlﬁ?é@éldpﬂ&ﬁEErﬂby b& MHdequate

for some&g@ﬁ%ﬁé Efrt %% c(%gqlalg@ggwar ﬁm&gr@%c rqgmimgtgéltoaig%vaéél gg tJ Se
fmancxallylalff@}dabﬁﬁandzﬂt?éie th&/=3Rilabllity ¥estolastione&indakoragd Rfdstridigre
700 ; R H Foster and A J.Wagstaff, 1998,

may be lg%ﬁmb%rqag@ablg(g) 155-178). Therefore it is desirable

that rotavirus conpositions are fornulated in a way
uri,n a

As RotaVigiRiars SRaTT Y ATBNSTEEY StpIi o harae M eita e

several chall@igesso Mrumdgenirrofayirusdéanstaitions. be admi nistered to
babies, as early as at the age of 4 weeks. A small
vacci ne dose vol une, such as |lower than 2 m or even

Rotavirug isa’rapﬂ:ilyinacrﬂvatﬂﬁ%arv aditioenvinerinheripupthuapbage twiscid duffer or

acidic oSy BRI R Br, WBlsE i Fobii 4088 | 20 ielite. e

2730; T. Mekikae et 8,084 I'B1er1.ganf>®fr padeat0®ONR.H. Bdsstéri ami/-dJ Wagstaﬁ 1998,

. cCines known.. For. exanql e
sioprugt P FERIY fref el isRR TR TR B BN tans B
formulatédin aawagthatthep brevstahle @srisg sforape dridcdier adaindstratiomiads thes
i nfluenza, and in particular it discloses

ilizing phosphate buffer 30 containing solutions
suitable for live attenuated virus. Qther stabilizing

Rotaviru%?gg%ﬂe%t%{)g gﬁm?i[ﬁ |qqér? dtoc8§% ad'j]n X)%geé{ t@%g%s aQs eérR/ ag aﬂrtllfe

age of 4 22ek)A QMH vArrine Soséd volomeybath amiswat then agjuoregen than 1.5
S 031 . e

mi dose 9&89’% \thllllootehc\%&a?tgg f[)l”tﬂgﬁdpt i |§ré pf ?“fggeé ltg{ d%‘}%ﬁﬁgg&
rotavurusamnmqsylonér ares‘ernimmdjlraa smaH; desevdianwever not conpati bl e

with the requirenments set out above for the

successful devel opnment of a rotavirus fornul ation,
Stabilisingfeoniilatiers|fgr liqh@wiraf‘@qcmes aBa WDV@O(EGI‘ 86, EP 0 065 905
disclose%j ﬁe@%@ Ig%/gﬁ)lgléé rtnRS% a[‘ e%le% %‘F W\?s%s\é%l’f 213 ﬂ%fse
causing mekales or influgrzat anclin anartlwlee ltmee:m:as Siamhe'ng ohosraete buffedt —

$h$&' r ormulation into a |l ow
containir} lﬂn%qggélk%%gﬁgb%hé}{éng%mg Vﬁrﬁ" E'or | ower, whil st

mai ntaining efficient antacid capacity, leads to

problems arising fromi nap\}\)/ riate concentration of
Other stqmlglﬁg)fprmlplgmngﬁre disclosed in WO 98/13065 and in Clark et al. (Pediatr

Infect Dis J. 2003 Oct; 22(10):914-20). Such formulations also require, amongst other
constituents, the presence of phosphate to act as a buffering agent to neutralise stomach
acidity. These formulations are however not compatible with the requirements set out

host recigieg

above for the successful development of a rotavirus formulation, specifically they are not
3
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5 constituents, in particular phosphate buffer. There
is a need therefore to develop alternative rotavirus
WO r0a8R203 ons, in particular alternative |i quPCI/EP2006/001442
formul ati ons that can withstand gastric acidity, and
are refrigerator-stable despite the absence of

compalBROGRIEH o O RS s B Db fman

infant. f partigblat,élde presantiaaniterdad md\imtmdaptm thiegidrior ag formula’ﬂon
into a IOQ»P\%‘?urﬁé @ettlﬁ{j‘ SLET 95 ¢.5t%r RivisE Sibilst Hw\éﬁﬂélhi% e‘ﬁ’Rﬁen@Qn‘lt‘éCId

rovides alternative stable 1 nmunogenic nposi ti ons
Capac'tl{ Headsde eroiisas ariging Bﬁ@é’ﬂﬁﬁ’ﬁf@“@?e ‘E%ﬁ?'&tﬁfm@rﬂfy‘wmlﬁﬁtfon
constntu@méurhtp%rmfmdﬂbh&@ﬂﬂﬁt@buﬁew but also allow rotavirus to
be fornulated in a | ow dose volune that are suitable
for oral admnistration to human i nfants. DESCRI PTI ON
There ik nE¢@iRESore20 deveglap altdrnativBtratasiausifoamiidtitnes @ particwdri on
alternat%rhéﬁlﬁ fé%l*lét%ltllg tﬁﬁrcgﬁg\k?hﬁéﬁégaﬁh@é‘&@l H/Z d a@llte?r?depator—stable

rrous a al ni ornu atl ons

despltezhsae m@ap@ obghasphgige aﬁélﬁlpalth%@t&@ae@ﬁ heugBeiprnative
formulaﬁ@ﬁﬂ% AIsGRsGEceRSRIAY fohibfcd iPavabhd asdd WRurhedexnaf as
bla i pate-containing fornulations. Figure 3A shows that
POSSIDI&t  the adipate buffer step the target value is
sucrose 58.5% w w which gives a refractive index of
7
Therefo}e f}% ;ﬁ?é&tﬁrﬁﬁp{%ﬁ% gla d: %\%L{s aléﬁ%acﬁk}gg?abg‘ﬁjn&% é E 504
compoqusmt@ne Heqid of rahoaplf\@e pa@Qntaﬁé onjydeikiredl amappisoef phosphate,
but alsd:él@Wr%taﬂnrus R8s Briliatdd iR b i dsde i sha rér@y@faweew oral
I\/ﬁwmdz HE I NVENTI ON 35 Accordingly, in a first
admnmsggﬁ%{o B FPesent i nvention, there is provided a
liquid rotaV|rus I mMmunogeni ¢ conposition which is
suitable for oral admnistration to a human infant, 4

/ PCT/ EP2006/ 001442 conprising a
DESCW%@?‘PSE%%@% n, a sugar and a carboxyl ate wherein
said conposition has a pH of between about pH 5.0 and

Figure BB®#ndai 8cif babd titSUBAIdupRS fbrgdsr dafiedkyRatégM phosphat e.
Sui tably the concentrati on of phosphate in the clained

conposition does not exceed 1 mM 5 In a specific

Figure 2% P@g¢itacd cagrity bl eitious Bdipatesidhtadbh@ for@aritioes dose Wi | |
normally be 1.5 m or suitably any volune smaller

than 2.5 nl such as a volune of 2 m or less, that is

Figure 3BI-tExbbemehial setrupl of i BAHySRésabit Ricd @sdagbi es or
infants. In particular the dose volunme will be such
t hat

Figure 3 ~ Refractive index of adipate-containing formulations. Figure 3A shows that at
the adipate buffer step the farget value is sucrose 58.5% w/w which gives a refractive
index of 1.4578 in the mixture. Figure 3B shows that at the final formulation step the target
is sucrose 55% w/w which leads to a refractive index of 1.4480.

Figure 4 — Phase |l 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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the technical feasibility of the fornmulation is
possi ble and there is no detrinental effect on 10 the
w0 pavaigeni ¢ potential of the fornul ati on. ThePCl/EP298€1001442
conpositions offer the advantage over prior art
phosphat e-cont ai ning fornul ati ons that they can
comprfhd BN gt g catalae wirshgeh a8
5 te.
pH of bajweien abgrhRIT 24 3 AP LE E‘i@%‘%ﬁ% & IP%e{hgtn han usHSa{ﬁa
Suntab|)$ W c@feehtratidress pissphatelnrthe cralmatbnomvgﬁ’fb@ﬂ Apese Nl @tpeqd
dose volune of 1.5 m or smaller. 15 In a specific
mM.  enbodi nent, the liquid i nmunogeni c conposition

accor di ng to the invention has an antacid capacity of
bet ween

t
In a spreilis @pect ,ﬂ?é@e é{g@g{)}orlﬁ 53%5@818 éfdg;lsgwclfﬁ W\%rrﬁé!@/)’be 1 5 ml or
swtablyléﬂy doldmé samalihthahash i Bossas a-vﬁum@ efg ) or leg@,,, tp%;m; puitable
for orak ngg{r%rgtpqqa@ée%{grﬁ@f\é\nprt:slnlnbpear@éulérgﬁéﬁgge %IGME%H be such that

ut'es O suitable range
the techficAbyESiIty b2 tmtd)rrﬂf}lammlstp@s&b&afpirthgwenlg|n§p defjygental effect on

the mﬁﬁr‘\ogg%ﬁ gﬁ? r{gﬁtfaggéfg E@r}ﬁ%{atlgno"?‘ﬂe claﬁ’ﬁeoo Q:jo}rhp%lﬁ@rliﬁ dFLe the

dos
advant‘é@é yvar, priof anpaoshatectiaisipd mrm&ﬁjlﬁngmqt H’@ymap d\pthgt,apd gastric
aC|d|tyn@p}r$ug{j|%%rﬁl?r?cfgﬁglcpqn %tﬁ% BVé‘}saolgﬁé sh(ﬂhlﬁé ewl'nﬁst BEIRY co@gatible with

arat I on o rotaviru
formulé’tﬁ)nl |mwaegeenoh:meoarpe@rtth@h uguAtpPUCH; qxfgs%}gerxq A 20 ml or even

compthlgr A s,agxzﬂlnﬁﬁ 8f?5$M%?Fe§M a carboxylate with a

cceptab di [uent. The invention
al so covers i n anot her aspect the use of a rotavirus.

In a sp%;}tffc?qﬁﬁbq‘gﬁﬁﬁgtnh o an @m‘é%%ﬁ&h@ﬁ Bcédtding 16 mhventlon

ra I nmmunogeni C COB‘g% b it
has ars@nthoit obbac1Mc&f\beMe&m6 end 28 sainvien @s FSSeed\nYrie Baby Rossett-
assSo

Rice gRsaY% %ﬁ% ?%do ﬁtssc?qu’ R N qull ‘Q‘”Eefrgmnth%aﬂ)éisl@ %E%HRIICQ rtest)

aln nore hat e and ? qp p
Suitab®f thb ehteekincapiaoiiy w1||phe|ail@sgﬁmalﬂg@ttymwuga@leqsh %‘ ut¢s, and a

swtab[ecfggaee |%Lpse?\§%e% 1faﬂ?g8gﬂuﬁ’és @u?ﬁfsid@g%‘ﬂ{e élélﬂ%é@%kdﬁ)@smons have

SOCl ate I Seases I n urrans % |
showrad mibﬂosly ectegable bat highenariagif capagity gYgBn AREAEE dgge volume,

Y folAtibbrismunogeni ¢
°°mp%r8 h‘%s%'o“%? ?"‘“Egﬁﬁ%ﬁr‘ded 5 WD 2006/ 087205
PCT/ EP2006/ 001442 O her aspects and advant ages of the

oS0 § Sratibm of b&d liquid rotavirus
In anc%erl %%eﬁt %2 id ?Fbgﬂf gségﬁﬁgﬁdgﬁﬁg’]{e%rbb r|ef gr ; iquid ro av;r
immueedEndd rmBmIDSSItIMrc@ofpnsegDE#rAmEDaDE’WPE’T?@Q‘*%@ sugar and a

carbogr esgr]{n 4 g%agrﬂ{aﬁétfltr@ﬁy Q@c\éﬁla%%edtilueﬁwe' l'iquid rotavirus

I Mmunogeni ¢, stable at
refrlgerator tenperature (between 2 and 7C, typically

The lrz)vfen 92 als 'i:g\%r d’fﬁértﬁl batithd e cbf%teﬁmhs aﬁ’dlgénﬂﬂEUme(ture

8P Sheh en a ni st ered _oral and 10 tosmon
with aaa:aebamyiq@eandb heughan far thegnanufaciss of 99 P[ﬂ%“munogemc comp

for the prevention or treatment of rotavirus associated diseases in humans wherein said
composition does ‘not contain more than 5 mM phosphate and has 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.
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A liquid conmposition is intended to nean a formnul ation
ina fluid form as opposed to a dry form whose
wo odoang7205 fi xed under constant specific condi PCDEB2006/001442

(for exanple, at room tenperature or

refrigerator-tenperature, at atnospheric pressure) and

whose shape is 15 determ ned by the container it

fills. The subject tter of f | spdihe
Other aapeRBnanch e TRGEGaet Bifs Pirsarh N enicl BfBE el Rher
followm@Rié'tén%&*db%@tlmaﬁthéIpmfenremd embsdiseetsithereat i on are

I'ncor por at ed by reference herel n. 20 The terns

~conprising', “conprise' and "conprises' hereinis
DETAILED DESTRIPYIONE i nventor to be optional l'y

substitutable with the ternms "consisting of', "consist

The pqqqlghta?fg/gnto%ﬁlgassbslegigl%eq %fqgﬁﬁ' Yé&hyir "%oﬁ%@élﬁons that are

n provi for aliguid
immunbGeri i statsie laﬂ?@fﬂ@@‘amr-@emmrpmme t(bthe@bap@nq:,?@ tygngalg/ at 4°C),

that cag %@é{g@ﬁ%@%%ﬁ%ﬁ# ﬁg@ r?lﬂ%% ?{Ed%tam%@ﬁ méﬁla@hﬂm%ﬁ!d%rany and

et ween about pH 5.0 and
that aréll%)eratrbié WittDa amdll doserolsms. | ess than 5 nM phosphate.

conposi tions of the invention show a very good
stabl lity profile when conpared to

A liquidP B PSERIcR-iS mmmeu rtangweéo rarfatnaulatigngn agmq fgtm,tﬁl%opposed toadry
| munogeni C pr E&fmple, at room

form, wiB oS 1o et BV op et <JBUR} EyPfons FOPpRamo

heir
tempe:&hﬁé@heéfmembt-wmrpamumo ahateosaheris. pmsa‘lw)tarﬁ‘érw@ée shape is

advant g t gf@resent conpositions is that they can
detemWée%th F@@alnﬁr Jral | dose vol ume such as | ower than

2.0 nl, typl cally 1.5 m for exanple,- conpared to
b
The SLFb,hecg rr?ggwffe]ng rnifﬁgﬁ%!oﬁe n?dldé,eﬁlg\htﬂm RO BaRRati6ehS é’\d);ﬁaﬂétﬁﬁ r

concentration of
patentRipphdHiahementidried it thes spatificetiemare ln%pqgwg@g,rgfe&pca(g@gem
not exceed 5 mM suitably 1 nM in particular it does
not exceed 0.5 nmM Phosphate refers as the sg\l of b
The tePie Sohprising aothp(ise’ sodkemowiises’ hereim SRIESRPHOPY e.jpyeptordo be
optiona L&ﬁf @Ea%g i@érﬁ?@ggﬂlﬁﬂé%ﬁz‘coﬁéﬁB@%ﬁd cb'ﬁénlﬂb by,

stum or m x of sodi um and potassi um

respe@Rklysinaveryisgtdnde. or  exanpl e: Na3PO4, Na2HPO4,
NaH2PO4, K3P04, K2HP04, KH2PO4). Sui t abl y phosphat e
concentration is 0.4 nmM or bel ow, pi cal

The pE&%sleﬁanerdleaIprqdesfom/llwld B YS lmmungg%rlnﬁ ggmggg‘gqnf ?qfnprlsmg
a rota(yfruiﬁgge en, ;a egr% %‘?\'Epgﬂafﬂdig)lﬁ%:wﬁglt@eﬂﬁﬁ gtﬁfnﬂio@mbﬁ Hase pH of
betweearmuf pldB.Q hed 6630t RELBOLATS GRIRTISRS JsSdapn Ran '@&%&Phate The
comp%%{ E}‘ng Ji rAvléﬁ%n lsgb\éha a\r%r)palqé% (%lﬁl?q&r@fllé \nﬁ@h fdoaared to

ME bas medi um or P 4. These
hosmhté;pdsmalemg doroeetions i whilst hedfmuRpogenicity H’%ffl%ﬁ mgintaine

compgglh@é%?rcré;tt L4 a8 %ﬁ%lé b§ %éw%hd@bhéte%n@mﬁ@c@lﬁit@mhm el further

ion, termned fromthe am)unté(i all dose
advarﬂb@smlnamepoamn’awmﬂ@smmelm thal theypanabe Prererehd % sm

ratig dint 915p@Rs$ kdri S@frple, compared to prior art
volu @‘f‘ 1 r)%alﬁ %g) s ngnt};r:atl on of pﬁsphat e present
formulationkén wblnpolsosnh@te la@rezseat med herein may be

In a specific embodiment, the concentration of phosphate within the immunogenic
composition 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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measured experinmental |y using anal ytical routine
techni ques. 15 One suitable technique is a
w@eioensmzei ri ¢ assay nanmed " Nanocol or' mar ket edP@I/EP2006/001442
Macherey- Nagel (catalog no 918 78). This nmethod is
based on the photonetric determ nation of the vyellow

(ngcﬁﬁﬁaéd%?ﬂ Eeaunﬁdortb\btd@,slgﬁpmmk@f aedidmrapidyletaiskimny salgdae esed (for

M R e M T AT P T
conceRtrbfisnAtd ¥ eniek Berwl §picary d2sayeortiel@nddedligross n(NP))r bglow. In

an atomc em ssion s ectr scopy_t.ec
anothon o Sy S S o SRR 56 Bonosonete
TypICQstﬁﬁé@PWhéh G%ségtszlc_:ohﬁefp@)n&ﬂﬁ éélﬁec&ﬂtgre meﬁlorrcelptatme buffer
I'nstrunmentation, an ni,ques Ct.i vV
used emasiiveniphicsas RYENLRUEERLS Moities Eaok EHHYT. Hagy BE basal
mediJsh BEPB&ds, second edition, 1997 - see Methodol ogy on
page 72 onwards). The Iim't of quantitation of the 25

assay is 0.030 tag/m phosphorus corresponding to a
The pghB8SHIIIABNEMIGEH foalhion ita$ réfef@d BRoughdut the speeification will be a

cacu§ig SRt 24 e, FSREER) Shal AR onianing
chemR:Hlsof)pérBﬁedClhamgqﬂemmSoﬂ ’Ihenclalmebedmmmslt@bm)t Abeﬂnstl\@ly, the

out 0
concageian it pheseBels: BFspRY iR corosibl &% ey il wpy be
meastfey é‘a@@‘ﬂﬁ@ht&ﬂlpﬂsmcjab&yﬁmmuw fechbniques. pH 7. 5. For

exanpl e, the pH of the conposition is between about
pH 6.0 to about pH 7.0, in particular between pH 6.0
One amdbRHedhriique it wriotaiMeyridedsar aamet ‘ardcatod metkéted byMacherey-

Nageggarﬁ%pg%gyg)ﬁﬁd rﬁghg%%%a%ﬁqnot& %:R\?{’gfne% 4detenmnat{on of the

yellow @bmpldxulermed be@abs;phehy aalbfraclyedbtetvanadaté i 3% apid saligien. The

limit %ﬁ%?ﬂﬁ%‘@t %fgi% P?Sf’y ' %}ﬁ%l‘n"g%&%éﬁeé'pgneu ] ;Ihagr aeven

slightly ba3|c pH, i.e. a pHrange of 7.0 to 8.0,
ichis o ined fo 2
o OBBSLTAT GRIRET & FRRBONS, o) &% 2Bnaepig, grissin
spectaecbpy ededrmiquel atcbnsas Almcsﬂnmbm Couplhe d%d@sma ﬁvéqmlal Emission

Spec rﬁ%&o&&@%%ﬁﬁ ?é;q%g%b a?@e?’n, angeﬁﬂt?\fﬁmdn%’ta&%gf%& fechnlques
in Inductifely eoapleu rmasccmﬁouml Ehissiorg8peciiodcdnys Plaémm’étn@erre&i@esecond

edlthnm:l_gé ;Ieg CM@u %V\@PYI @%ﬁ%ﬁgwgrdﬁj aﬁ‘l e I'|ntu¥ oﬁﬁgantltatlon of the

assay ®01080 posnl ghosphords cormaspanging B @ phgsphatse ccmcntret@natf 000032
mM pH of around 6.4 for exanple. The liquid composition
"as clainmed herein conprises a carboxyl ate. The
carboxylate "(-COO'") is the dissociated formof the

carboxylic aci I td gly f another

i orB GRS P ERY o RRefey 6o G5 8 3 Lhaat 8 Planomer
specifiaebtogiment aibe ¢H of tiae clamﬁdmmmpoetﬂnﬂaﬁ Petwgen ﬁ@@@ﬂ‘b@ﬁw about
r 09, the pH

o 78, B g nt 0 28 A Yo AT v
of thé-lomempesition isthetvessi prh5 Beandendh7.5¢ ﬁee@wmme 3 of he Composmon
is ber@%' { 'a%§utt Eﬁ' g 8‘3[86 bGBbHPT BPR bér‘%ﬁulﬁp‘ﬁfetﬁe@ﬁ G146 &nd pH 7.0,
typlcally between pH 6.2 and pH 6.8 or between pH 6.2 and pH 6.6. A pH of about 6.4, in
particular of 6.4, is contemplated. It is known that rotavirus is negatively 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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as a new function with its own characteristic

properties (Organic Chem stry by J.B. 15 Hendri ckson,
wo2ds/ogresn and G S. Hammond , McG aw Hi || BOORCT/EP2006/001442

Conmpany, third edition 1970 page 131). Al though the

I nt er nati onal Un| on for Pure and Applied Chenmi stry

examén%%) A Flgrc rﬁﬂ; H%ré@%rﬁlubﬁﬁﬁ@',&s 3kdeh (rf ﬂhé experimental

nocar oxy aCI kanedi oic acid

sectiogi ttard@mpprsitlena@i fdjg)mwam!h éﬁ%n'@rfae aheatcedtt pf‘P$Rha5% have shown
a googaéf?oﬁlb)(r’%r&fﬁ?a ERDIYEN PHAGHEE anBauEndRRRe H&@sdr nsﬁrﬂjl;ﬁshown

ause ese products are wel | known by
an acsepithble tabpdits and Pampmpgenisitpprofilersyiendiogapintidly Rédiagepgitions, e.

arounggilrg?.gfto g gh&hé’&épa b of Q%uﬁé parter xameplel and for

Ic e nane W Il be hexanedioic acid. In a
speci fic enbodi nent, a car boxyl ate salt from an

The Iihﬂiegﬂﬁ{ﬂ)iogltléﬁ Ld c%fme@h%rélﬂ@oﬁbprlgés%fbéﬂboxﬁé@an| c acid is
sed. I'n a specific enmbodinent, said carboxylate is

derived froma weak 25 acid. For exanpl e, said

The afSROEM ‘U létwl%&é&%ﬂ@rrﬁ af theml’tﬁﬁdllﬁﬁacf d msutihg of the
group consistin trat

noutralization 61 e ASKIG HPGIOn - BPBALEYS DBV SHasaNCant Cophpic acid s a

comp%HJ 8ihifing TR 8abBxy! @Pd(l%c"—a@@OHl’ -Aghien B, fo@ha\ll?@di@le&ay combmlng
fumarate, fartarate, conbi nati on

carbanilegrevP -1 Ref &N hy Y'a%?‘ép Qgﬂgbj"ﬁ"ﬁ?vg : t%ac o Betfeen

thesect%%m lsBtreSdiftar thei Eéﬂécnﬁléénp&)péﬁtﬁishﬁmhe @nﬁ@lgﬂow is lkomsidered
pKa > 4 or_carboxyl ates derived

as a pew funghiowifh jte oWp .caar@aﬁer@ty ot @%Bwﬁhﬁﬂ%ﬁy R%itH a
Hendﬂle'l(%"n' 0. F@é(rﬁréirﬂﬁ?l@gﬁamn%rﬁrah&@a@)m" Boaw(lj)jo?ipanfl thirdzedition
mer class include carbox
1970,ppEpiIAT L AtBRGT G RaELaEY PEioada R el Ry
(|UPA@)t rteedsmﬁwleala% uwiﬁéwaﬁa@nb (awl (mir amndeanbwewlcfacmm and alkanedioic
| ei c, maloni,c, succ t
acid BT S Ne S el LB e R e
have BRER Ggé? lInCthfshébd@é&del thése pro@;ctﬁarrebmadyltmwhasknlw @gerson
in th%%n%rgg@épﬁc}ﬁe glglj-"éﬁ Same AT ac etﬁzo%lcgls%l:%%%gg‘ g%?? @glg for adipic
acid ReHaRRANN BeMek4detioit acigel ected fromthe |ist
conprising acetate, propionate, malate, glutarate,

adi pate, lactate, fumarate, and tartrate. Suitably
In a $J2RifiE @RibRNiheHt e b@rbﬁxymé te,alt)ffroradm|®r11cb:rga|tm: didiargsuitably, from an

nonosqQdi u salt q t
orgaii AgRes each 1™ 8 pedt SRl b e RDa s < BBl illa Reak
acid. F&r Qﬁémpleoéal@ ahouymiads pasreoxyBate saltt selpeted ffiom the group
cons RS Bt S0S PR Sl EAARL BB LBt
gIutaﬁalé'gﬂéltabﬂepQlyccblhteWabiatebgluuomﬂe,sftmachte attarates pimelate and any
carbo ate con th th
con SRS 5 ST PS8R N e SRR S oA o
carb@%yﬂﬁ atitevithad pm{: 4®ccmbd1éyl'ege$ derivied firomt ade optri-tdrboxylic acid (di-
carboxy| a t he ant
o S S BB 055, OB e
clasEiptinox yhidbgrylates desved fednh propinid, batydu end alsetammd)éxasw@s of the
IatteMass mcludegcar%oxy‘filctleéj d rlvegl?r 'rﬁ’jl éltr] S r[seacu 'n{a%i"uc %H&gmc adipic,

glutaric and malic acid.

In a specific embodiment said 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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as above 8 m nutes, suitably above 10 m nutes, or
above 12 m nutes as assessed by the Baby Rossett Rice
W e®b/087205 a dose volune of 1.5 m . Concentr at i POIFEP{004/001442
M or below are typically used, such as concentrations
of between 100 mMMand 1 M typically 15 concentrations

is selddedfMRRNiIsLESPRdiRNSCBA0, pribiofite [ mblate, gRutdraiy baipete, lactate,
concentrations are conprised between . about 300 mM and
fumarasoand BOTReRRUIZON (b FYOBBIAIE S ST AINRECIdE: MAKCSTH
salt ofPRfidié 5414 FhonopdeRstuftsAiediaiid #dic; suRalslyldisadiemeadipite abl e
concentration range is between 400 and 500 nmM
dipotaspiweadinate.1qs calkiunt 8dP#&r son wi I | recogni se t hat
concentrations wthin 10-20 percent of the stated

val ues may be appropriate, i.e,. when 100 iS5, stated,
In a spepiie ot B EhBERP e e HEIR ORIV Ee PN SR L § o
suitabfGscdBR tHe I_Fqgid_kll_ﬁtbalﬁ?ﬁuﬁécgﬂ?oditldfnuBWlIHié umderstnocﬁﬂ‘tat l‘c’l‘tei aansoxylate
are given in Table 1 bel ow for varioys, carbox :
concentBlich witin JiRrapgcMeRiaE APoys el ey Rl EaREd. fdiah routine
experﬁ@ﬁétfdn?a&%@@ic{jtﬁé inamrclér behe cifanibklmygaﬂeaﬁemtqm eapEiciy 5) be
care glven or ose Vo nme . or on
achieyas' amdhe el 1 o eroear o AP nBB =R ERP To0)
concehtrafisHstsabad € Mpehr e B vindrees hidh Sataeidepdiential is required, such

e a5 RO ST SRREOAT o 2 o gl e

Baby Rk 8t Rick bt for @ dbs Voludde df21.Dehl. Guticpatrationt 44§ Mobi8ow are

i e Bt Dbl S oD 5

concdifratibhsofratvaded Z003RAM dhdSB rbM3Suifdble’ Farboxiate COBtd8 2R B are

e OB A 3By A0 B g o

mM. IRgssRiutar Rile th8BR)bokgate iaadipap Ruitablecondénitatipn range is

e S BB B R i rconcsions

withiroT0-20 pedehtyof thexstagdofalues craytmapprepriate, deawblem 100 mM is stated,

car a sal t n,partic ' cid
a raniggt uop 0t Flind SR et eed o il Rt bver il
lustra@vd conkcentratioaspleegiven ini Tabde €belew forvebions danvoxyiatasi pi c
acid. This may be advant ageous when using conmercially
avai |l able chemcals, sone of which may not be readily
Tabl@Y aiAneddié capacityoofscarbbxylatesag afspenificacansentratipn  For
ex l.e, aone (.0r r ' j '
hesg 8%e G rBtr e Gin TR e dor S0 BRMAEH/L 5 T3Pl EoRLadcl o he
mentintd egaraple chumiver givemai the Tabletl.c aci d, succinic aci d,
car boni ¢ aci d,

Carboxylate pH in BRR | Antacid Sample N° in
Carboxylate (Mw) | Concentration (M) | at {=0 capacity (min)* | Example Il
Adipate (144) 0.372 6.38 8 91
Adipate (144) 0.465 6.24 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-malate (132) 0.746 6.08 12 64
D,L-malate (132) 0.895 5.35 15 77
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10 propionic acid, butyric acid, malonic acid,
glutaric acid, maleic acid, glycolic acid, lactic
wa@edod/osygbiiconi ¢ acid, fumaric acid, tartaric aRCTEP2006/001442
pinmelic acid, and is (are) mxed in suitable
proporti ons with one (or nore) of car boxyl ate salts
Acetgtgu(gégl edfrom tiigod TST Gongy §f | ngt r12adipafe, 89

ml ate, acetate.  succin pr nnl onhate

Cﬂra?g,(ﬂﬁ@%at e mal oraf4l gl ut ar &5 &ral eat’® gl yfol at'@9
e B S R T e e o T e 2.2
sugar. Sucrose is particularly suitable. Dextrose is

The pﬁrb(?ttmﬁeﬁqbu?tﬂﬂo{e@pb&n’?’rH%genngﬁ{po%FﬁGﬁ%1§ c%\'méd'ﬂé\*ém@hé)ﬂbé)' S

in [ eu sucrose or

obtainied dyuaiking of 8 carbguivliglasid afida earpxylale salk r‘%Qéé'%lﬁytﬂ?ﬁ gaypoxylic

acid nﬁy Bﬁt Hed iRLARIERL with 'a@ﬁ&en?%rﬁ@@lat@éaﬂb for@x8mp! H%Ql%@ is
ose, nmannose, gal actose, 20 fructose, inosit

combised withoHlpicei Ths maghs a8YaAIE0US IWiED Seng s Bdvaiiabl

chemf&lﬁ %Jfﬁé b%fich w%? RBOBORRdilY é@ll@ﬁl@ ora8 ls|nedlinese formulatlon step.

| 0Se, tre 0ose, sucrose, ati nose mal t
For examnle, anedor mare) pf gaid C@raew“pamd(%)&ﬁf‘ |bﬁ§§@°feﬁd’r%f 6§ e,

consé{ﬁg%? 1 dfA5i€acig &ith@ hEib OR8lic £4id, dctlic aci@BducaihtdcR e&rbonic acid,
chyose, cellotetraose, naltopentaose

propianis aeipeimtisssid, Falanisrsic slaric QY| replels #6ideglycolic acid, lactic
acid, th&ﬁé 868, t'fal"n‘e:\f;ilt,e§md Aartdr Xﬁé&@'plrﬁéﬂi}%c@ @RE RNaFSrhiRES in swtable

ange fromabout 1 % ww to abou
propor BRI (FEMOR) & SEORBELE SHBBHGIEY KalB g st PaRietg of
adipal€ tiats, Wididte NRWRNE rsu&cﬁﬁé’cﬁnﬂ)r’églohélt%t bl!ittﬂr%te n@dlorate, AMdtarate,
concentration of sugar nust timse such that it

maleaéﬁ,sﬁh{@éat%a{?@%tﬁa@t‘wt% fyrgprate, ?tPt DIMGHRE) ¢
rml nt ai B: ng the viscosity at a level that is
npati ble wi th downstream 30 proc t e f
The 6ot G o el e i ooty SR SRRkl

suita S IRkEBa s, andHer asitabld §ugé$ e0ther: ijafead)ﬂ sugaf &lsohols can also be
concentration | S nmain

used 1 et SUTOBS O SR8 HIHINHIoT SSRPBES HEHEIo RS F ol

xylitolC AL, ABYERY xfesel é%lﬁo@e eg]swse {ogBIlgsé anannose Oga?@moseas
It is exp ected t hat ressur%S

fructogg JdRositH, ﬁerb&ﬂ BIRENigly Qa?afﬁ'itcg\ﬁ&%ﬁosséeagw%? £ Pt
sopheﬁ%@ﬂé’ét@éﬂ )zSeIldbh)%e| AeRiodd, frehalbsy, sums@munbsamammé
in 10 2006/ 0&7205 E"% P2006 01442
lactulps, altich RSt (PS8l ek AT PR SRR AT 1P 006
maltotétiors, adiyese, cBltiidtratse ShMitentacse, delighartaossy ntatibhgxaose,
O%vv/w or hglg%(a A suitabl e sucrose concentration
Ce"orieé(ﬁ@% igQRACHIFHIARS: 40% W w t o about 70% w w. For
exanpl e, a suitable concentrati on of sucrose vvi [l be

b
T T S
from GBARSBLY Riw Rrabelit GiYe wWiwSDRe WlIqu:rersdmmtl hEW%eﬂ/recogsnse that the
e e o S RIS MR S gt v

viabilfty @hislt@bdintamingRhé Uisssity @ba tdvet tmet 5 wpaTpaticie ewth tdoanstoeam

can ' .
processing steps of the formulation, such as filtration. In a specific embodiment, sucrose

is used. Typically, its concentration is maintained at a minimum of 30% w/w. 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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be carried out in order to ensure viral stability when

anot her sugar is substituted for 10 sucrose.
wao-00blgnodre, the stated val ues for sugars nmayP@EEP2006/001442

slightly adapted to take into account

formul ati on/ manuf acturing paraneters such as the dose

the I|th|LH J{Hﬁ?)osxﬁﬁra%f%ﬁed hBRinsik 'shlltﬁﬂl 305 WIRTor Wighler, fs@@iﬁ)gﬁ B5% w/w

ncentrations within 10% of the stated v

or highety sijtabiys4 Qi pe/\§ oF higher. A sugablg\ﬁgqog@ggwe\ﬂtrpgorglaag%fs rorg about
40% \le%bgtlt 'g@’? KoM Ve or e";@rﬁﬁlé’/ Wstifabld 86hdéhfalicrssiduciase will be

cover ed e |liquid rot eni.c
botwasO BN B 9 BHIBEIROHSRTESS O G RO LB tgutar,
sucroE(QE\taé{ b&i}%nﬁ'ﬁﬁérﬂ&%bobﬁ()%‘ﬁvyw pHARSut 5B% Wivdigiuded. Final sucrose

osition-as claimed herein is an imunogenic 20
COHCQEIU Qfiaoe waw gr 5%%‘%@[%%‘"@84%0& tion. A rotavirus

antigen is understood to nean any rotavirus anti gen
that is suitable for use in a ,vaccine fornul

The skifled perispe Wilbyndarstard thg’mop%gptg?léat@gﬁg éheawg)gr concentratlon can

be cafrRIat &I &80 drilireranathisility mgn Sinbtrabbegaras substituged for
antigen can be selected fromthe group consisting of:

sucrogé. i ve attenuated rotavirus from ani nals or hunmans,
in particular a hurran live attenuated rotavirus; a

reassortant rotavi i n pa ticular bu ot _,25
Furnyeae i e Ve o et rRR b T acBblo B g accoun
formlﬁ’é%hﬂﬁar’il}l#é@ﬁhﬁge@a?élﬂékﬁdﬁuch@kawe ﬂwe ‘m1uma TH’eea‘um the skilled
nonkey- human reassort rot v
persank 4rSn AR corceRipials Wi 0% & et afige T be:
apprdphiated . 88N S0V A iidstated Hiramge rotDtla%l wius- 58% aWwn s asaedisclosed

suitable. In particular, rotavirus antigen is in one
and ’@‘?ﬂf&é‘? ReAPVeres® the attenuated human rotavirus

popul ati on conpri si ng a single variant or

substantially a sin | an sai d
The (U gt R e g pia e oon Rt Bl flgh ) Bhpries o
rotavﬁ@@aﬁifgeghm plimﬂ@)éar}md I&iundommmsmsn desilajmat edreamls\aﬁz!mamajogemc
as disclosed in

r
comROR TR fy BHRETE CHPBTOR A o Arlidkr DR b BBl B ean any
rotavifud aﬁ*:;&gagéteé sihibtdfor uge lﬁaﬁ}baegae faratulation 301@! htmiotﬁvzum

WO 01/12797 s embo e
antiog: AgePPSHPTTTRAES G eoanHl Alaran LY ahigpngan be
seledtéd Roth ks gﬁin@bﬁﬁstirigRW BRrelRERAuatst raiavircdpws ahigdlsuerdwimans,

ol S A VB0 B0 B, Sfcer

limitedr td Geynan-B@aao rdaasérianarodavinmLan boing-baiBy r@ssorw\t rotaVIrus or

derivatives thereof P43 strain deposited under
a rhesys 100 @hﬁHmﬁBé‘?aS%F%§ﬁ%'f301 (as described in WD

01/ 12797) its progeny, reassortants and
ically acti ve derivati
Al g S T B e Ry i R def 8] the dresent jpvention.
Hum@ﬁYotQﬁlrdsl‘araamme suiEbld. dmparticiéarp sitééalis emtlg@n isdn aneempedment
ui tgbl e vaccine stra
the 4episEee Buren e ehUBlon GEhbdHld §ole M tubstantialy a
sing|é tvaAanitssdi® variarit being rzﬂeﬁnmisby thg nsdehtlcmssdwema)@*g@gmg 1@ least
one tglj;tEg] g%re\éra[]%roﬁean$ qa: g{eg%(” A us%@\‘?g? a5 d%.'i:?)géd in WO 01/ 12797,
in particular any, including one or more, of the variants defmed by the mutatlons set forth
in Table 2, Tables 3.1 and 3.2 of WO 01/12797. 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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deposited strains in any way including by genetic

engi neering techni ques or reassortant 10 techni ques.
wEewh/ogeps and techni ques are well known in tPEI/AEP1006/001442

Rotavirus antigens of particular interest are progeny

of any of said deposited strains and i munol ogically

its prc%‘éw \Eas<Rhhang \iRmuhBRrERAly: adtlﬂéfdém}afﬂ%s?mlefew 4RV Va3 strain
'vatives means materials obtai

f
deposiied tURdeRaeBESI@reaUraber (RCC PR0F R0 Qe% P%ﬁrccgglﬁgm yy,ﬁ Qﬁaﬂﬂ% ), its

P43 rishis2in iFaReSichREIEHeE dametivss hrravinmber ECACC
progegg\fe 301, particular |°§“? antigens of the virus, which

are 15 capable of eliciting an i mune response that

Rota\}lrﬁs PS&ﬂéﬁdﬁ% h%gﬁ%; NRd chfthawiigtids of/\é't@mfltm abé\ﬁédnemtlmhed deposited
aninal . Materials deriv he, de

Staing eres7ing SHIRHIR APCRBY@Ns: BOUFOPS AT SRESPORIRA g can be

obtairfdy By%l‘Bfactlﬁé‘ gaib Rehing €0 ﬁlﬁﬁéﬁbrﬁc%d\gwﬁﬁtas (byl]rm;iyglat’hhg théh by
particular Tnterest are reassort

furthe eSO HPTIB8, 8ol EscestiBS o an Mt vints & Y spotifRo said

depoSiRdEaains & aWWa?fncﬁ@ir@ HjaRasiic eshisdariay méchnfqnbs ex seEpb@tant
reassortants which ri se vi r ul. ept

technjcyiesy PEEE SIERS agf Fqﬂlqnlg s gje well khowp nbﬂ‘@ %% " Oljiaewfi antigens of

particafi Qﬂ@e%&‘bfﬁg@n?@ﬁaﬁemarﬂﬁp@mﬁfﬁ il;alr:jdﬁ?cglemmlmloglcally active
art of sai e

cerivalt Baiiese B nplean, 2c4s g T ep s 8T Bl Eingd rom or
with Myl &f hd oS RENERiIng lin particular frope gnwittt HRYAP4Rystfaom demned

il oS Bbe S RECHEE b BESEFR PR P ILL v

capalhie @5 8fYitingitn imnir_wespLses than ¢ reactivel aadrst fatavinus eypan iinjected
themare well known (Foster, R H and Wagstaff, A
into aJhosﬁ'@'P'P'ﬁ‘val ent Rotavirus Vaccine, a review. ADS drug
eval uation, BioDrugs, Gev, 9 (2), 155-178, 1998). 3o

Mateagelg{e@ V ! uﬁle?m I ﬁ%d %{Balrﬁshrgggqga ai\br[)gg 8@%%@8%h‘téb?@ro@mrus
antigb®s; AR (HeRRle p'F%tB}maid getnetjd: matana:s Givdri@arpntepsst arei reassortant
erive r i Ssue cu
oSSt BB R PO ) Srome
depo@nlﬁid geinss, foﬁgké?bleereaﬁohasln gmm?mrisera \guioi a@am bérotavirus in
hit/ LEUS, in e e do [

VRS AELITS 9 L OER S bR ) Ronome
segniahn Kﬁp’arkihdmby oftanyl of s3kl depobiterisstra®eK Spekcifisallyne rotdvirg
oSt AR S Kb 50} B ot
partidl ls@grﬂdlégt cgl?adyzl gdgﬂégé_,d”epEgszngdbtramm rga;cledwe useﬁdspropern@nﬁeals_l@rtant

[ e
rotanrﬁJ%s %rﬁf thfml%uqsd‘Pr Qrﬁgara'%%%@ tjaér}eo ﬁ/el(lj ébgrﬁ nggiiﬁflgnan%
Wagstaff cA.ne Tptrayaterd RotavBus Vabtiee, carlelviewu kﬁsl)lsair% evdlgaiion, BioDrugs,

ells e.g. MRCG-5 cells. Suitable cell
t hot limted to ce i nes; for exanple
Ge"s‘ﬂ@iu'g’g @”ﬁbéﬁ limted K f |
primary cells are also included. 5 Also within the
e of.the inv Sdirta6 routi
e G0 P % BRI o B PEA ki HefiodiedPeadiare rouine
produétionaedtmiquesr Typialip Fetadius entigeropregarationsamey be rdeﬂvqﬁe‘rom
sort r ot r
t
issh SRR e St EraR i U Sbre A i
antigens. Suitable cell substrates for growing the virus include for example dog kidney
cells such as MDCK or cells from a clone of MDCK, MDCK-like cells, monkey kidney cells
such as AGMK cells including Vero cells which are particularly suitable, other cells lines of

monkey kidney origin such as BSC-1, LLC-MK2 and MA104, suitable pig cell lines, or any
12
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particul ar the conposition according to the invention

contains two rotavirus antigens. In particular one
W@2H060&1205M t hi n t he conposition is the HRV P43PGI/ERI0N6/001442

deposi ted under 10 accessi on nunber ECACC 99081301,

and the other antigen is a reassortant derivative

o’thert ?rﬁﬁéh%n QEll §P¥ sLifeBid - agd srabilistion &F rﬁﬁlﬂsﬁbr\/\&tzbme purposes.
er eo

The rotavirus antigen f n.in t
Stitatl ap haboiSH AEPITHIC T B Sl h QURF e SIS b
substiSkd<arB not lifitedG8 REMits? for 2x&inp! prRimicPy slisrars agbriddlugedor
be multivalent, i.e. containing at 15 |east two or

nore rotavirus strains. The skilled person wll

Also Mﬂﬂ?ﬂétsésﬁe biaé mbhﬁ:‘dn ér%aﬁirm)&tu@‘sé@lf laa;bbfethatabewmmbmﬂ
uman r .ani

deposyt stABbMEN AR RS EERY Reerror aine 4Phedfionts or oner
reasséHéﬂt?&gﬂ(rjusaﬁrdmtmi%thblewtlﬁéd wﬁgaor&c!:AthxﬁtdtrgeﬂaﬂentﬁaIe% vingses. In
recited depgsite y ccordin e
parthPﬁoonm?OS@O% BP4oH % ?C? ﬁ’ﬁd%"aa‘h" 80'3%'%8’%‘? ?”‘% Yhhas %nﬁie%%sm
partic@lar bRé aitigeH withih thg eBmpbsitigraistthe HRYrP4hsirainudeposited under

SEI TR R e R

there6ft RN IhAtIhaOgiedlly Hebvel érivativaithpesof.dose (or equi val ent
to 1055- 1065 as expressed in CClI D50 per dose), 55% 25
sucrose W w, di-sodium adi pate 0.465 M (correspondi ng

The rbt@vm:?s?arﬁléeﬂﬂarmﬁﬂusdﬂﬂa)the damdepmsmbh cén hbauhorgvalend

vol ume, it
ot ik o ST B R e ERVER, 4 SBablo o
least Waor Mork rotdviplosteivat. e. The conposition according to
the present invention may further include an
additional 30 antacid conponent such as an inorganic
The skiife@eon ﬁ/\mrumesmhcbthat othienieadilyhgidilae dbenvst¢dsyans irem

R e e L
and rad) o usks), asvdubstitutes dorsthe reditee dbposited strainst he
i nvention, include MylantaTM which contains al um nium

hydr oxi de and magnesi um hydroxi de. These are _
Accoidirgplohd presentiatcatiors redsuatiableginuemnogenic ayppesitiapncontains a
Anot particu S t
rovieresnat Py Geb e Yo drled A el tep dibo@ b
accegsi@seurhber ECAGD ggwm?ﬁmecn’wmmef @ 0Qnpgptration of 10°- 10

o R Bl 5010 8 HRPLERRI oSl pd bl
sucrdsé wiy, dlesrodm&caﬂmﬁe@o@@ ¥ ¢eoresepamdirg toCt32ef4 maipeadpse), and has
a pH gfﬁﬁ?%%r%% U(?g? 2 ﬁ%cgs%a 1SS ﬂ'ﬁ%%‘éﬂaﬁ@é%ﬂﬁé @)MI?M content

onate um ni um p ate
is 6%awinaml ihardfiyrd represnts feds thegrd $ miiobesnbeieat e,
al um ni um magnesi um hydrycarbonate, al um ni um
hydr oxi de- magnesi um car bonat e- sorbi t ol - mani t ol ,
The doroasitipn abcordlng toritequiesent dwebiigramay further include an additional

anta%'g/ g¥%{)§ﬁ%| s1nén |%E{%F?:Sa?hé% ¢S BARPICaluRaFh Ay @okide
AI(OIHjagnémagneahm rmydnouldeé\ng(mﬁi Alunidiua ydroxide is a particularly
suitable. Other commercially available antacids, which are suitable for use in the
invention, include Mylanta™, which contains 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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10 The i nmmunogeni ¢ conposition according to the
present invention nmay additionally conprise
w@basoseut i cal |y suitabl e compounds and/ or caPCT/BPEN6/001442
in particular those known in the art as being
suitable for oral admnistration, especially to

inventiohfi& HeSinsSUs18 wﬁﬁéafnf it caIﬂOMLtﬁia@bcamb (A DYLA typitat @aCOe
car bohydr at es, ﬁal coh no aci ds, al um nium

Conceﬁgra?%klﬁég mgrﬁ%{ @§?' ?ndﬂ%ﬁ%[)%?f@ ®hydroxyapatite, talc,

titani um oxide, iron hydroxide, 15 magnesi um stearat e,

car boxynet hyl cel | ul os hydr ox 0 net hy
g M R L
alumlﬁﬁ@nﬁtd?@@Shaté AhR@N e Eiveum Ay edixizl el magr&smmd:arblmate iatuminium-

N A S U e
hydroﬁylﬁlglﬁﬁrﬁleﬂh dodiupi-adrbbhate, di Wcamwammm\tim-@otassmgmaﬂsonm

ddi t b | ud d t
magaligae; DS e ATede e Sy b bIEE R "
pseudopl astic excipients. Suitable 25 viscous agents
The lrlagwgpg%%éq F%ﬁltﬁgfaggorﬁc 3 lt? trﬂer &Jgé%t%u@ﬁjﬁﬁ? Q%ltl&%ﬁ&
Compﬁ§é blﬁmmélhﬂcbnyewmablemrr(pﬁyhdsamla( earijersnetphsticuler thake keown

e a5% S0 ol AR PP 4 3o

includeyahdoary pooiyitesietb lcatbobpdratest MWG:QhOIEE( aynlra:mt:lde( a)umlnlum

i.cotrans . \P ) QU ;
nycroygBoaRse AURE AT PR i) RERIENS Pon e,
magnesinaigte &, rraltbbmnq,tbyleéllhlqse, hy3idoxyerdpyinesaylealidlose, %
X

microg P IH IR SEieH e de BT Repi 5aHRFnd e SR Gum,
R-cycloglexirin. t he | i qui d corrp05| tion according to the

invention. It may al so be advantageous to include in

the cl ai ned conposition |ipid-based vehicles 35 such

The campokitios anmrduog td thp seaeptinventioni mayaddiiionahy Cenpies Gaicium
car,r

ions WW%h%‘éﬁ art 8§ted @nétgﬁl Lio¥&hs. OF in addition

s Su ose novvn in the art for
oral vacci nes may be 14 WO 2006/ 087205

Vlscoﬁ%%rgégﬁ%%%h%égu Nélﬂg%dj lle@eltath tﬁéoémﬁﬁd slbRn.  Such

ne terla t oxi ns,
particularly cholera toxin (CT) in the form of the

Poss@ﬂeljw%%ogs%ggﬁ@ltﬂ'é t“?‘n en d‘?r)ich?cfe E)éb%déplﬁ&ﬁ:‘ é'i(cfé:‘:ﬂelrﬂs (§ckBble

erot oxi n of
viscolbibgered chusie( momd?nmlvmi arebicigess adragentouns aggbagay alginate,

to their
pectir, rf’%n@%‘? %h){}%llg] ggméé%g h@‘%ﬁ@é& g@ét%%éﬁ@ﬁl@
ViscotRip MC® | 'Djlos%dﬂﬁ@@ndg]\/lB@) tHydrc:xgmvnapylrrwthyﬁ::ss‘;'j}uHbsﬁﬁlr (Hhegels®),
conpri se an adj uvant
nyergploRY Rk aees BlEesie Rt ad Rebhirokans Bis ) SauRBeRagniane
gum, \RguhfX l\ﬁaéﬂ%&iuﬁﬁélhl’ﬁﬁ%rﬁfslhbét@) Avidel® aEpo0L 8% afﬂ&oeltybﬁmne
reagents capable of stinmulating a THL t n¥8 g
celluloeg potd &% Carboxymethylcellulose Na). Xanthane gum or starch are particularly
suitable viscous agents for additional use in the liquid 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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It has |ong been known that enterobacteri al
| i popol ysaccharide (LPS) is a potent stimulator of

W b@oiosmrae system al though its use in adj uvaPCBEPHSG6/001442
been curtailed by its toxic effects. A non-toxic
derivative of LPS, nonophosphoryl lipid A (ML),

mcludB& g@M@%@nﬁ%sﬁ@n I OB mHostirBlaRrieci G bmm aixisgparticularly
hosphate fromthe reducin 9 samr]
cholemdsxindeT) 11 oae B tisyhaiiprn snids morsa) of fe e SraONE IGTe)
and ﬂLe' a4 %%h@éﬁi@?&bﬁ@bz 51‘7 cdﬁgr)e Mugdtecﬁ D'd@(rglxrﬂ)avhldﬂ a&elums likely to
an
conveg&tpmanmc@ve formh@m? nMLP desifige éj %’8%39 ' H

93/13&05%%*3%4821@0? 0Ol 1 Q (CH2) 1o CH2 COQCH O .
(CH2)12 tiv ~ CH (CH2)la (C Il *' to O
CHI CH3 CH3 C=0 (H2)4 20 CH 15 WD 2006/ 087205
The cB’FBEbﬁP&OQ@do@@ fPthe Avkrtidrheay flethex trpdsevar adjovanobr MPL

lts f
e 5 TRl o L R OO B O
toxic derVaffRacflipided saposiphaspbibelyleabénts dapablg 8&ti\dRLle)tmgletTH1 type

can be purified and prepared by the nethods taught in
respoggL-2122204B, which reference al so discl oses the

Sr epar ati gn of di phosphoryl lipid A, and 3-0 5
e g Y b OTR S s ERE LSO e
stimufgtdr®f kiSifimune system, although its use in adjuvants has been curta||ed by its
toxic effects. A non-toxic derivative of LPS, monophosphoryl 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, p407-419) and

has the following structure:

O (CHwo /1

i O (CHw
omc Gy (' z)m
i o= cu; ,
(?Hmz o ©Ha o ‘
' 210 (CH210 BN :
‘Cﬂ:,; : (!:H C | , (CHZ)}O
~ 3 . CHjy ]
: CHy (|:==0
(?Hz}u
CH3
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than 0.2min dianmeter, and its nethod of manufacture

is disclosed in WD 94/21292. Aqueous conpositions
w@9pisRIfg nonophosphoryl lipid A and a surf apCEREP2006/001442

have been to described in W9843670A2.. The bacteri al

|i popol ysaccharide derived adjuvants to be fornul ated

A furthé cfe'ﬂ'ﬁqffée VBRI dfsL Rdsults h@mﬂh@ﬁéﬁﬁﬁval oitea bicy chatayfrdaethe 3-

pOSItl(gputr)féhﬁ gtsag@%ygé E%ge)(sbz)gg %@quglfm e{)élgqué/%?eeci %(Py%osphoryl lipid

A (3DDMF>Lf utt%gn F@?@ﬁf&ﬁmﬁlﬁébaﬂédmydhé\m@o% talept i ®GBQ122204B,
e a

whichTgTRII SHARGHSAIOSSE 106 PIRBETB 9 PP GUARI A T3 om
deacﬁagmmnl@thg@ofl s described in B 2220211 and US
4912094. O her purified and synthetic

| i popol ysacchari des have been described (Hilgers et

A sui@ble forkP&BD- I\/‘PMIS A ©B.féin et Byerharsion thlavmg A%l RORISsize less
gers et a

than 628861 dipmetsry aﬁ%%sg'%;ﬁom o pyfagtis | Sofsisatin QiR

Aqueb%@@d?@%déﬁi@ﬁ&} B&hbﬂﬁn@ﬁidﬁﬁ@ﬁﬁsph@w&@uﬂﬂ ahBla. suffacianthag! been
derivatives that may be used in the present
desciiieddmWQIP48P 9% ose i mmunostinul ants that are simlar

in structure to that of LPS or MPL or 3D-MPL. In

anot her aspect of, the present ve h PS o
rhe G eaSBet Sk B S3E b Bl Somposiions o
the pwééleﬁthmre%tn@% Fridh) bR PiriFied a?@pifohésdﬁhdm Shatertd! soerces, dvPL.
alterq%@élmﬁ{e&&a@é gyﬁ;ﬁe\{lﬁzf Fnc(?)rteé(an{;))!? pur ?rﬂgnosp os;gh Wq lipid A is
descﬁb%udﬁmeﬁawrg[a@ (@tﬁ%)( ard B{dRDe3cyatde eaumophasphbai badigeasphoryl

ipid ARG paintsrigle sy Esrust n 9B PR Y. RANS A ARFa e

punﬂé@ﬁﬁdlb;&ﬂfz&oig]él dWysagtheridiey have byérodducdben Hilgeesgtizat €986,

(V‘D )
AR A0cel QR (3, 4 0 REZnl B loRg 80K {4165 and
EP 0%3)0’7[4 @R).- A particularly suitable bacterial lipopolysaccharide adjuvant is 3D-
3- hydr oxyt et radecanoyl am no] decan- 1, 10-di ol , 1, 10- bi s(d
MPL; hydr ogenophosphat e) (W99 35 /64301 and WD 00/ 0462 )
16 WD 2006/ 087205 PCT/ EP2006/ 001442 OM 197 MP-Ac DP

3S-, 9 -3-[.(R , . :
oot Qe LB SRONALN P AL EIRU PP HER ) 15 Rasggn nygigicg,are those
lmmtﬁr(o@imglahtﬂdlﬁétbyhé e“rrﬂladmo furatn thaf afé £SerVROod8BIVAL. In
ro opho ate. 1l n
anotisy 6% 3 16 FRRRATY I'UaM L0 Re Sl e A Mol ik f g e
mon@&kRelidriae dwhith 4R Sid- Bﬁnﬂldaﬁ to Ba@bnvestrentare offbibphosphor vyl
lipi.d A may be enpl oyed separately or in combination
(e.g. WO 94/00153) and may be fornul ated i n adjuvant
SynthatiidefiBativeg ef fiptd Avare lalsotkmewn dphudirgg, b8DRotNiRlited 40:a
wel | - known adj uvant nmanufactured by Ri bi | munochem
Montana and its manufacture is described in GB
OM12422284xy-6-6-[2-deoxy-2-[(R)-3-dodecanoyloxytetra-decanoylamino]-4-o-
phosphono-B-D-gIucopyranosyl]-2—[(R)-3—hydroxytetradecanoylamino]-oc-D—

glucopyranosyldinydrogenphosphate), (WO 95/14026)

OM 294 DP (38, 9 R) —3--[(R)-dodecanoyloxytetradecanoylamino]-4-oxo-5-aza-9(R)-[(R)-
3-hydroxytetradecanoylamino]decan-1,10-diol,1 ,10-bis(dihydrogenophosphate) (WO99
/64301 and WO 00/0462 )
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Anot her prefered i mmunostinul ant for use in the
present invention is Qul A saponin and its
wa@letosMs2dves. Saponins are taught in: Lacail |l erCr/BP1086/001442
Mand Wagner H (1996. A review of the biological and
phar macol ogi cal activities of saponins. Phytonedicine
om 1Q‘PMP2A<£)§P%%% 9?1‘?)% (R$acﬂ>csmécaﬁ Jﬂé)@teﬁﬁaﬁé@ér@y@mﬁd’jmt-@(op@aea -9-

cosides w d |str| but e he pl ant and 15
[(R)- 3f’mtdrqxeteaﬁdmnowrﬁwlﬂ%an'éeﬂ&ow'n% dH}yérQQSP%‘H‘quPat?JPr{fpng

@hdpANns in water which foam on shaking,
ammﬁg{%@or r;wgm iﬁtgt. ng chol esterol. \Wen saponins are

near cell nenbranes they create pore-like structures
Purlflélﬁsa&%ﬁmg‘:é@%?a?% iUV Brecdetzabédim W@@H/EHAG 5. Bapbmlf@ tind
Si s throcytes is an

monophERbRBAI AWAYHR HEPEY S SeRsTIEY i CEPTaEn B Wit

94/00 763 ardFRA b orm@ASeSaP aluRSt Y StefrB AU RS Wait] dﬂwaragsmsn 3D-
vaccl nes for_system ¢ adm ni tio The uvant

MPL i Aaveliepeny A 2D PR e 6 P madioctelp P HENS Bad s

manu{%%?d?e xdRpshesah eddiced. in the art  (Lacaill e-Dubois

Wagner, supra). For exanple, Quil A (derived from
the bark of the South Anerican tree Quillaja

Anoth?@ﬁ%%ﬁ gnMQerZs‘gﬁ%jlsan@fw u%é %%b@ﬁ%sefnhmweﬂfon i910il A saponin and

its deg&?n&%rﬁ%@whlgk@% ?pght@ igcal ?:Ra Oigp, a#ﬁé&gg%%gl \(@h ;&é?wew

of thegii@%)glcél l%ﬂté phér?na(cblféi’caﬂacﬁﬁstlegﬁﬂsﬂanmsBBIa”lsgrt?rﬂSdlaﬂJe vol 2 pp 363-

articul ate structures my

386). EgRpNIEX 8% 570} jterpsaﬁﬁﬁycegﬁas v ’kﬁﬁ‘? PRt 2pd

marinB 3@iR4Ydrigdomashpdaie d@@ﬂﬁteuf‘o@rdotmlgg Eitgllldldﬂh V\ls)élag%r}snﬂ water which
vacci nes

foam YpSba08 A39 0" PIAP RIS SPY P L AT Febopied e el

memisred<hey E:td‘ateﬁ}ﬁbr@mké stagdtire8 sn Bk M@mbrade whizheabsethe membrane
descri bed, as

stem ¢ od
to burg}, HAGEEISH SBIOPYRS Peneaiis it erroeopapa, Michit 8
propeg-oF cOdin B netnl, &EpAing62 279 131. (5-21 is a natural
saponi n derived fromthe bark of Quillaja saponaria
Mol i na, which induces CD8+ cytotoxic T cells (CTLs),
Sapofﬁhé aﬁé?kﬂldivrﬁéyja@\@hfsdﬂ acends fbg%rajmadbmds,tratleep'ﬂns@juvant

and rgpechie 3o ol PO 8RB 03 bBnPHE" GRBATA. SlobdTh nean
(Lacalméeldub? ??t'g‘\tvegh@r malra)aﬁat Exum;.lﬂe LQiies (denved tfemtthe berk of the
Sout S AT ARG 5045l PSRRI
us 51)89 210 ahd* mo&%@s(}&zﬂﬁé aBjUvAMER? 68640 C1L R4 Zrit Rev Ther Drug
car S0 ISR § 0 7 PR s, e

ImmmrStlnﬁmétmgl Gontiexes (ST OB), monplisiQSZactons B QUIWPLarashaemolytlc
Iosed

and Q’ag §EN LS |nm%p18n¢{ﬁlgt%§§f va\%glngs (ke |nr %\%ﬁ#)@ %‘é 842 B1; WO
96/1171a| V&3 86/6873).a%hel ha@holymdsam)nm cmmmsn THPLC purified
rractGESNEA) VP R BT 50 b OGPk Ehio BB Shd Y riinod o
their f)ﬂfd[]bmfn ik aisglesar iddi®Rateht Noi5,057s540unid ER 0 3p3TRB1( @8- is a
natur@ Y pg)éﬁecﬂeélv%daﬁ%mltvﬁﬁ%ﬂngﬁ uil e&po%r@"&ﬂ@ﬁrﬁd w‘Mc‘wh‘nduces CD8g+
cytotoxic T cells (CTLs), Th1 cells and a predominant |gG2a antibody response and is a
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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the formof an oil in water enulsion (W 95/17210).

The saponins may suitably be associated with a
woredoalosizes sal t, such as al um ni um hydr oxi de orPCT/EP2006/001442

al um ni um phosphate (WO 10 98/15287). A particularly

pot ent adj uvant conposition involving QS21 and 3D MPL

inan oil in water enulsion is described in WO

95/ 17210 and in WD 99/ 11241 and WO 99|123§a and ar e
An enkanced isyateBbiRyRas the AAMPINEHigN ofapnsioxig;lipid {4 @eriygtiyg and a

Sapon}fﬁéﬂrﬁbﬁ\% @a\“rﬂcuﬁtéhyttﬁéleérﬁbﬁaroromfacbsznmmmsmmas maasiomj in WO

und 1 n Vaccine Si Th d A
ouo0inoaisys readssamowrmonlin e KEs: B Bebtldh Aplsogestr
as duséisg\édYﬁ'Wo Je997:30 2Pheléepovime Goreing pavpofstht ippeseatinverdion gnay be

to the invention may contai ddi t j onal
separgtad (eifAGn PMBIe! B9V Pa b le s of BER TR Fa s oo s syeh as
ISCOMS AEP Vool J22)B Biod lifrehes) whérafortulategienitrschdesterol and lipid, or in

specific enbodlnent 0sition g
the o of o1 vetes SRS (46 ot ol THaEeeaphe Flty gAY be
assocREddREN a Snataic 23t BudhaLsuamias sesioride oy aluméni@atphosphate (WO
Rossett-Ri ce assay (adapted as detailed in Exanple
98/15387). 2. 2 from the basic Rossett Rice test). According
to the present invention, “antacid capacity' is

B L Shob RN L gt o

emulé’ cﬁﬁ§|d€§crﬂiéﬁ\lt€wt) 85/1 28 eargkid VA0 ti2dg antd $VO98/12565, and are
eri nental procedure given in Exanple 111.2. 2.
swtabgj rﬁ%‘l’%ﬂoﬂ‘ﬁe antacid capacity will 30 be between 12
and 20 m nutes. An ant acid capac:lty hi gher than 23
1 NUt es_suc

A gengéql ?i@gyﬁ;orh fvggfc g,]%gﬁtts? rc%rlglﬁe rg%ltlgn bah ?é ffind in
Vaccifi@ Depiga} TiveSulurit muwtdjua/ahi Aypproagha editgd bysPs\Mﬁbarfd Newrman,

I n_particu antacid capacity of at |east 8
Plenug R{)ﬁsésN Wt IrKea@galO mnutes, at least 12 minutes is

espeC| aI I y conten‘pl ated. An antacid capacity of at

The Vﬁpcﬂrﬂﬁ 8%mp%stlth aacgprdi@ tggl‘?es &rﬁlow rﬂ% gqsmalﬁnédqg&fnatl ﬁ%ggr}ents

includirgy forekarhple flaVdurings kraotiaularlydor arherabvaseimehans bagteriostatic
i nfants who have not eaten for a period of three
9eMours is very acid, and that rotavirus is negatively
18 WD 2006/ 087205 PCT/ EP2006/ 001442 affected by such

n  Be Rl o RS BB Ml i anec
capad:nyp«m‘slsetblleen t60 ane 28uminutdseas assessad dap e BgbyoRossett-Rice assay

(adapgﬁcggghc%ge% @I al?rltbz?% fir£2 ﬂjoﬂ'l ik rﬂ)gsfccﬁ&%@ﬁl&ﬂgst) &%cording to the

y “Was easily exce
presemit maﬂudn by tantacic tapasiy’ o&mnttbemesoaa@f:wqa,e@(pmse%gﬂ minutes,

durm% ;\)‘v‘rglngml tﬁ I;?Elqofqrqg o%wul?p&{ unie‘? 1Bt ?érﬂélﬁg %bO\% Bs E%&E@@éccordmg

ositlons own an
to theexyegyinadrita dvmtedbregguwn nralﬁxamwlel I&aﬁaﬁwtgblémantﬁma capacity will

be beg\y"?%rﬁ 25 2956 il HI By SRARRESSh hRRESAEALS THAE& 5SS 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 least 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 15
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
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art formulations. In another specific enbodi nent, said
['iquid imunogenic conposition is stable under at 10

wo emsosne of the followi ng conditions: for 7 BPEEBPRD6/001442
37C, for one year at 4C, for 18 nonths at 4C, for two
years at 4C. According to the present invention, the

affectéd ﬁbsudhtéh &didia pHg'Iﬁ/QuW HEPEE,08hen WdTking vﬁmsaatsme@blthme formulation,

nmeasuri ng the viral it
whichijs GGRERAHS it 6o PRE IPBHE & FERsYE TR TIEGLEHRY of dassical
phosphéte- ébntmﬁgrfoﬁﬁmém@ ek Muspﬁaxensdllm||ut¢mé@mam|wek¢aeddd and
eriod i e at aoglvente

crystajlifatianopfplhe i conBiitusy opeUrRL A dOBV“ aﬁom ‘?&éﬁ%ﬁeﬁé‘aﬁt"mge

By coftrafithé EMmﬁeﬁﬁéom;ﬁw tioPs deiee ﬁjr@flslﬁgly Slhcuwmge aofeptdtde but higher
formul ati on duri

antaciyFaPBEmBEnds & eTial” apeeyelumeyeryraed I Badbiieiedntaiho prior

art fofUMdBhs.period of tinme, such as during several nonths,
either at refrigerator-tenperature (between 2 and 7C,
typically at 4C) or at roomtenperature (20-22C).

In andtﬁ&@bebnh@émbﬁdﬁﬁ@nt is@lﬁishqual isirainbgenic oorppssitiaroia siablet Uraer at
a. max

o B T S S 058 v
montfPARARC] foRfvo s amﬂmmlcyordeHQMeq;reMUwemmn@Gmteblllty of a

glven@omp8s|{|9%§§ss%ss§%&garfw(%{sglmggf vbr | ﬁl tgrg(i'go¥|Faﬁs)%ta§?ﬁWc§%rdTg to
the pﬂo@@duae tétfonie In sangiatl. tiaster stomgkaf thelfponulaiiareoea aemed

penocipftatg?s]gt[%/ 9[&%{3 erﬁ;ﬁgé'ae’ E%q %lt” |I|rt]ﬁ9ﬁﬁ§ 08 gsﬁ%%ﬁ& be. assessed by an
acceléﬂa&d’ﬁi‘@blﬁtﬂ ket fonexantyse éiteratmagmdf the farmaidhtion @iz_leng arne week at
37°C ﬁ}ﬁaﬁt?\b léty gt \gcg%pg% |o? g}a%[lté%t. 8(5 QLséé‘é@& éveradqlgnger period

one” year
of timeh@whrg. dufing iseedralymoths faitbereat réfugﬂnatcmtemnemiure (pdween 2 and

7°C, 'TVB'&gllyelt ﬁbﬂﬁ%@"@f‘émga é@ea"?g) ll%%%g%ﬁ%e%% Q&ws #stable

compy€idersis thatdvhienaasa ataa(hnlmn aatavi@sftiter legs df deast eXPrRES9@ 10910
sui.t abl ths
a8kt BBLRT R BT o RR St tors R
which ﬂmalxmgﬂn bf0. 5dmmasfort exazmpleao g.or tessV@a@r ress, g or egagpsétably
cl ai med n
0.1 i et TR BOER o GBS SRR B P g one

weekone or two nonths, to elicit an i mune response 35
e.g. excellent vaccine take and a serumrotavirus
specific I gA responses. 'Vaccine take' is defined as
Altertidtioelp ethe digtid gamuhogerti¢ eanpositionsisajdimgd diteiemay be frozen and

sorel MRS TGN . ol UR2ROBAOR R0 R st 4

for atrledstvhe year upopdBawingripmicaiy tt‘@n‘rog@n @rmulaénoa wilklpe s,taglg for at

st iyt 2 301 12 AR o %ol abcabesiyng, L5t
yearsy aod irereainistakde eh@’@dpngt least ang yearoslitablymsl mogihp Ioégﬁ/@%f s upon
thaW{n tween the first dose and up to 1 to 2 nonths after

e second dose. In a specific enbodi nent, the vaccine
5 according to the invention is capable of decreasing

The ctprﬁpoos |%H cg&%%g% tl@%msé\ﬂ%\}éhﬁérﬁg%tﬂl l%munogenlc composition, e.g. a
vaccine. For example, the claimed immunogenic composition is capable, typically after
one, suitably two doses separated by one or two 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.
19



10

15

20

25

30

35

severe, rotavirus gastroenteritis as conpared to

pl acebo. Typically the vaccine is able to confer
WEe@s®8 0Dt ecti on agai nst circul ati ng strai ns PCTEP2006/001442

than that present in the vaccine. Typically, when the

vacci ne contains a GL type strain such as that of the

F%'B# ERfh l&btm VikUsUh 8§13mnﬂlhliaﬂml§@rare@%pmém0lw1ml
appe&ﬁéﬁ uce 3 aat IeaF\)st one

(ELISBbrogippeih m\éwéae@ﬁ“a%@«lé/*ngﬁ SEShERBPP g e gke can be

deflnega s V@ cin&RirusEhedifg i98ny SBol $ahible célbitedGbBvedaliBe dirsd dose
seroty Suitably a va?m ne cont

in
and Us o 4108 TONDEFEST 1o BRORG AP 11 A GPes B bR e vapeine
accor@i?b o & I%ﬂtl&pﬁ o%a?!b ro@fi@@reaﬁh@fhe&ﬁc@?enc@bf any/amd pEéferably
strains, and in particul ar
Severos BRI 48 OSBPEIN B corEa e T Pefdter TYedllia adine s able to
confeP &lo8s- El%géd’u@ﬁ Bgﬁ{utttdlr&ulaf ngsgtmm@otfge:stham ]fmit presthisinittee vaccine.
caused rotavirus strain.of a er.e
Typicgly. eheh eomesnn cavPRea S bibs el Sisfl s 4 hine il Rlues
humaﬁaﬁrhé Pg@ an imhfunielt@sionsa Vi r&dacéﬂtbﬁharm atdedadt ohe of the non-G1
ai nred co ition is a t
serotyenspgtep Jony Belcr o cnsaiiG et B mingt: Soegr. 6L Shiadvo.
G11, dRY, 843 ahECAPEercd}H28 18Giigbly #vasciret dootainisg a@ﬂfsﬂralred; capable
agaj nst astroent ritis or, sev astrQg
of co@arr@@@r%&“an PGERSt BUR G g e Strs, S@Fﬁf‘%g{? ety o4
strainBYardi |h phAvUlELsgShstahaglobally eneTgiGh GeeErotyp@e, for
exanpl e by a rotavirus strain having a serotype

selected fromthe list consisting of: &, G, 4, G5,
Ina s%cnﬂ&i?mb@meﬁi@ saitbb@stréehteriti@l seval8 gastcbeBlstitis iscaused by a

rotavngqsa§tmof??eq @?rﬁgd?rl!%tgé%hq @ab' o% 0 @ Wﬁ& c|3%gl?ioc§dn]irpo%nlon in
particuRs A0he eota@ﬂlsrmfam pmelémnn themlanuted pompesmorua aa@asﬂs)type such

ast I t)
as b ot Iggten aa e s headited B oA rABTREATANTARY £321EEAEE o
9908 %30 19t pf@@l‘tloﬁ% co@fb,rre@ﬁgmd;t @stro{enteah&t)megqgwtrfoeotentls

av [

caus%cfgy ALY a\eréjﬁﬁhglintc' néf gerQ ){g?g]nﬁ a'ist% t?y @gﬁrt‘f‘rﬁggtrélﬂ o E%on -G1
serotias, far@ixample dyesdrotavirub etraini haging tet mtmtmeesielmtﬁ@ﬁom the list

consh Y S8 B % B, 8010 a6 18

roenterrti’s or
particuies tefrbedinesnt, tthe incrausegnizycamposttian iclainge d h¢rainns @ﬁp@l@gf

. Pl 8] d e
lndqur{ﬁ %{b%egr{g?%qq% %g\gu%%tg aggi/?é PFOW% grétgc@t,o%%gg'lsfgQéfro%ntentls or
sevelfd @stroansmtstoangecbby aPlgasPane, Bal,taulaqall ¢f3he fafowipg, norgG hnd
serotgp%ﬁ ?’Fépeﬁe?é r’c]lHd Ry 1| S tﬁér s(g)fpgﬁc g%}i@iﬂ%{“.ﬁh& AUTRARI 3

IS capa ng an i nmu
presér&ﬂrpmemlragacmpqsnmmds arP[Blrrotaivites Wp@t%’@h i28 rbuhqéil lirrdted to the

ive SHBRIGE PG ot YRy FABTELRRE OB PO ssEcYs
conférmeagamt gmoe%rutlmoasmreegamof@hmused hhé adp@uvmﬁjstram of a
Pie] SRERRR §Y 5 Mnt Blef §RR F pRambB B Bihvidh FHRY ABving S3BRATR

protecti on’agal nst %astroen eritis
selec:bed Rm%eehsgasmmsilegtOérFP’t iR, P@OPWB’526’66P Fpamd P11 types. In

partl 5;@%&6é8$én4§gom%@sgt Idﬁl%%ed %eFe%ﬁ I@Vdagéf@le o [qﬂb@in&fan dmmune

ype an erent
reqummtnst and/ohprosidig mo@c@*r‘e@gmﬁp@ﬁiu‘oﬁmﬂﬂﬂs or severe

gastrgﬁgﬁémlé SRLY bytﬁ?ea(\s Bh ety BPSH the RNoRAFHdNS Bf) Jdel P4, P6.
In another embodiment, the claimed composition is capable of inducing an immune

response to, and/or provide protection against gastroenteritis or severe gastroenteritis
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rotavirus strain and is al so capable of inducing an

i mmune response to, and/or provide protection against
w@ambogem eritis or severe gastroenteritis cauBEHEP2006/601442

&P[4] rotavirus 5 strain. Suitably the conposition

according to the invention is adm nistered by ora

cause@gw Qhﬁé\ﬂl@%' ng of SWitferdt)G tybe ap8 Wﬁéréht@typé tcstmpbneednt in
si ngl e-dose device su%g as a

the admiiniterast cosyasiige, Seegiically B aitggite Py toc e G 1Pl

rotavu}lg‘;sﬁglrsand@alyé‘%;be{b%soﬁﬁdd ammmnmsmnsebe and/or provide

ated and adm ni stere chn
protection AgaiastLAsteeNteis A5 aﬁYer%QaF'ﬁf 'F&é“?%nH B Ah41 rotavirus
strain€f fective protection against rotavirus infection
wi t hout significant adverse side effects in typical
vacci nees. 15 Accordingly the present invention

Suitat®f ¢! déﬁﬁ)oéltlﬁﬁb&&?dlﬁ@fo thB envenBgraisaidnomistefedebyl argladininistration.

rotavirus formulatjion or cco OS]
SuitaigeracmERsNR B HPEUSKIIR PP B o S0 B4 0P Dasto vl
or syriﬂﬁé'ﬁﬁable%@éﬂ]@éry anémall ;e xyl ate with a
armaceutically acceptable diluent. 20 A suitable
amount of live virus will normally be between 104 and

VaCCIH‘&7Offtﬁé‘ lrﬁggtédﬂu%&l bé\formwﬁtdwénddalsﬁnBferechloacknmvrrMyhmq ues,
nprise

using @es\ylg@lg{p arqpélgts%fjl‘g% ¥'|rusat°|:§’é?\f'€%l e@qc?'ﬁa %rg%g?tlgﬁ gé%gﬂfﬂa@/lrus

infectibWvitABsESgrdicafNadvetde sidd elfedtinttypical ivecoires. Rot avi rus
titer may al so be expressed in CCI D50 and it can be
estimated in the context of this invention that a

Accor@ﬂg@&ﬂe 9Fes$ﬁﬁﬁvdrﬁoﬁ? gwmb enmethod forfthelpeparklien ope tiquid
ose. Bepef |

25 however b
rotaviy gl BELEoss CRRion 5 SRR e cBRhlG
admii@y & retaliaus| antigen, desughogricng carburtlate eth alprarmacsyticallys e
car] Elt?bly be given to infants at 4 weeks to 14 or
accepf@PlG ANt of " age, suitably between 6 and 14 weeks of
age. The interval between doses is at |east 4 weeks

I i
A suighleAndent RLNB R IEE Rl AE o4 Bl I, AR AG T per dose. A
typncaﬂtfﬂ@é@@frva@me miscobirige ¥eh- vefdfudter dose Andmay lyegiverrdnseveral
after

doses QYRI A %ear['llop &ff r\ﬁlgg#ésagﬂ%io t\A}%ec{EJ%eQENgH Mtﬂ% ??ﬁénth interval.
Rota\klﬂuélﬂlﬁerfmﬁy gissbagkpreshagdn mcubm ard iehn bp betlrd@tgé in the context of
b, t
B L e
howe0ér Enblbtaingyl by htréing manelthantfedoses siooexsaasplé B 3sarts dasedegigsn,
vl ik IS hefrd B36e B KaGsivie Gaspbdirs e
weeks P14 at Iy weeks\sfeyesBtably lwh\deén Gand 14 weeks efrusi Theinterval
betw I %%ttlg%eﬂ%%e% bﬂ{]rnS? be %rg\@r %QQ ﬁ‘{agémg%nths Ion? for

Sul e vaccCi ne dose wll
exanhwe &1e5enbncbdossuamcaarhwstmﬁqut dose § appropriate Haay Qe givan one

a3 | o2 ihARirfsiigh
mont o o bt EF v 1 prfudts g, Bgnd i he el irlsaiBh
schedule. An optimal amount of live virus for a single dose or for a multiple dose regimen,
and optimal timing for the doses, can be ascertained by standard studies involving

observation of antibody titers and other responses in subjects.

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

ml or lower, typically between 0.5 ml and 2.5 ml. In a specific aspect of the invention, a
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infants. In particular the dose volunme will be such

that the technical feasibility of the formlationis
weomsigizes and there is no detrinental effect OPCT/RB2006/001442

i mmunogeni ¢ potential of 5 the formulation. The

cl ai med conpositions offer the advantage over prior

su1tab%r\}aﬁap BAbRr ndr@BiAhd BGnif P GORELRE ammouﬁrh@tsnfahwh@an 5 ml

astric acidity, remain.i
such astaamlwn@@é re] or %, AP ﬁu'hbﬂee r QK3 P@W Wﬁg'%ﬁ éﬁs Yl e
mfantéMllji Earfn&ﬁlg?‘*ﬂh@td'ogé‘ tv%ll]m@ vﬂlpﬁ@ SL\!cSH tH8Ethe mnlo@rfebkialntyuﬁ ta |

as snaller than 2. sujta
formutiomsisegioRsible amtheeas N9 cemer 6 o B I B0 e aRiqhigl o
the forgﬁgé’[row e El‘élrﬁé}?cdrﬁ‘ﬂ&ﬂfoh@ Bﬁérﬁth@ Qﬂwﬂégé)o@r Iﬂ&‘rlomdpriﬁphate-

sui tably approxi mat el %
contaifing fermtations Aty q@gtvmh?tafd gy ﬁtrlc @pld &ﬁt}ﬂs% lmu&ogerlc gnd
stablerqvepé Icﬁﬁ@’h%mh@%hlé‘t bbirg d@rnpaﬁblbwmh(fal}mtdm i GIdﬂ)ﬁé vmayne

smaller, tlzarm:suai sgcrmgg smaﬁelr(,%{vlvarb? H%?Ié)?sﬁyen WY %}ﬂg’% %Fnjr Qf ?H"lal!%r

Typlcﬂglth’é'f?&uﬁl%f b&fost pvackinglaccerding toftheblat/men |s’26é1wpén 0% ml and
, are al so conte | at ed é n he sc c% t1rhe

2.0 b aRAOUMBIRDHOSTTREN § TN rS Mlchich AP REHr gy 1-5 i or

approi‘ls{gtéli/ §laenpsk Hppdintatdly 1Rpnl.A WIC@EddE@T\IOIU]ﬂGjEIEE alsbedd ml or

vacci ne del i
belowe Syggts 1 SYATBRIe HEm AL o ivdg? B Q61 B PP Pt &
volunfe8 Rkl r tﬂbﬁqrml alat blasseer zoqqartds B00ILRarealto gentemplatam within

ot her suitable I|ve ruses
the scopRef egasans aweniat Thy iage Shsfa fidf fan BEafgieteres oraly
may #iHbd bAhRdeRehingd bly gy eftcmetdelieuy tatite for oral 20
adm nistration may be given either in adm xture with
the rotavirus conposition, or alternatively nmay be

The nﬂﬂwﬁg%mé S4rRpSSidn ofthe inlertioh #RAY ASEbslABMUIEd torzohiath other
ccasion) wth the rotavirus, co ostlonc

antianss i eroHis 2pligeTRIEPTE SGESH P VAR USaE! Bt pGABanEt iner

dlseagé’g‘ ?&'BXEFHEM ol @bﬂeﬁddﬂi@ﬁal(ﬁcﬂ% Mgﬁetiléiﬁ§5u1ta5!é fbiosral
l'e wth parenteral vaccines suifable for the

admlrp@téaiioatrrﬂaycb%w@n Aer HpImixroHit fRayotayy U?JW%’“OBT%

altern y Ry b@Vé%Cé‘dnﬁiﬁﬁte@&ﬁ(l BSh Fpeeitetbse Perdnitle same occasion)
opi ng cough, diphteria, tetanos), vaccines against
with thﬁé‘?ﬁ‘ﬂfﬂslWHOﬁF'Pﬁéﬁf&e@e’r‘rﬁ@uced meningitis, hepatitis

B, or neasles, nunps, rubella (MVR) vacci nes agal nst
. Streptococcus pneunoniae, in or

The ghifABE CORMPOSIHian May @Soed YRG5 Fom t\ytﬁ&gﬁg%\ e(}on oral Vaccines,

for XA WIR Bérenﬁefiﬁl VaRUASS sipabR! fetthppavdideis vacerédipabutdtion such
treatin reventlng r ot

i t ed, di
as DT RURAHE VoESReR VAPTIgS S5 N BRI drg e S an S 3T,
dlphtglréae ééttsﬁczspt@afccmés ga‘hal HdeRidphiug iaflserize mmacedsmbp.egmsu n
eo an e

fectjv unt of a
hepafilisy BLAr RGeS, MRSy FUO @lﬁ g\{"\ﬂ Vﬁﬁﬂﬁ?ﬁa@%ﬁﬂf‘%@z@ﬂtﬁé}%‘?‘iﬂ on
pneuﬁ'fon%evﬁ\xc&dé}eto PEMdeahdBEMBEr di@lsis fo therjoprart i cul ar the
clai med conpositions will prevent fromrotavirus
infections. In a specific enbodi nent, the

In an®HEP 8fbbiifiEht, theinVBstioAli prodtes Q&l&lﬁdcﬁofdfeapmg)m peventing
protection 22 WD 2006/ 087205 . PCT/ EP20 6?1 0144

rotavirus associated diseases in humans, especially in young children such as babies or

infants, by administering to said human subject in need thereof an effective 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. In a

specific embodiment, the compositions claimed herein are capable of providing protection
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agai nst rotavirus gastroenteritis, in particular
agai nst severe gastroenteritis. A severe
w@awsogeai eritis i s defined as an epi sode requPCIi/RB2006/001442
hospi talisation and/or re-hydration therapy
(equivalent to WVHO plan B or C) in a nedical facility,

againéf roRirGPyadentelitid) iR pSaGelIgr agakibt Severdigastfbepteritis. A severe
Vesi kari scal e (Ruuska T and Vesikari.T. E?t avir grs i
gastrefintasiis is qeiined AR 8IEPEOGR Ireqirklg: hogRialiseY PragnydREeR o
s BT NI s Ol gt bt v
> 11 ondye i point YpuariReld ke aet VERRa! 7o Cag FROBRRe LR "
childrén: UEBToPAAMbASE sedtes forSugerty bidisreeaiapiaddest Gcandd Irdect Dis

|m_rung%eni c conposition, e.g. a 1o vaccine, for the
19902229/t or prevention of rotavirus associated

di seases in humans, wherein said i Mmunogenic
conmposi tion has H of. bet ween 5. .
In 2 st gRPserEouBn, fheesTion SieER e uve BES bt nfdéh. o
carboRyI8éeihdi PsudRF in 1Bk avariufscturefotan Inmnsmogea?uﬂormpqs'rtiop,ee:g.i an
.agai nst stroenteritis and nore e [
vaceige feitEs aeTTLAT BAVETion & Rapue s g e Aot citens o
wherdif séiﬂghh@fhogelﬁﬁbémﬁosm?mﬁsm of Te_ttwedampHrﬁ@ end gHSWP and
provi de r use .of a_human . -
comifaelos frenEaPM e SHariar BepUueb e i o SR € frectons.
and/d? prREGioh iagBinasgastrebntecltis fret mbre dspeciaheagains seeate or
@éﬁv%ntion of .rot virﬂ%(?ssociated di seases w t hout
gastraenieritisds SsRRCciAlY GRREpIPIdH -

T In particular, said
treatment or prevention conprises admnistering two 20

| dos. . f a. . ' 3
nenbh BB e el RS 1G4 45 BB
attenh?té&?dtavmdshd_nl_rrthé nualo]ulatbu:re of. 5n inereirzogehicarpenrassitioh@s clairaed

of dose 1. i cal |y : . . .
L
intussuayggﬁtbo:wbma%arlri]@garpf@d ératment engreventian ngmzseémacanmlstegmg two
oral %e%tgo‘g .n%ﬂ;r?,e abﬁqrf? ﬁrqé %@éqﬁgg gﬁgpﬁ@rﬁrﬁéﬁ%%a%nqgﬁ e,ntije?iﬁg‘ééﬁ %‘t?wrus
composiientd aminfdrs evithinod fodksorf 1rweeks iofjagelal thentimegefisioge 1. Typically

. CO itLon .~ .conprisi AV f s
e TR LR BRI 0O M PR B o
the pheasniinyantioh alfetwareinfaabisuaked. to meanandofanBageddiem dieéion 15

saifd ca br%XP{}L ate is selected fromthe |ist consisting
weekgsa aﬁ%l?ﬁ%té, ‘mal at e, acetate, propionate, butyrate, 30

mal onate, glutarate, glycolate, gluconate, pinelate,

.apd an [ i 0 . ddbrit i
sl e SEIEL I oGl U0 RHIAER IS,  MIAE bt compostr
comprispigcal rojaviphe spptigere @i Sugab ephogphaterandae earboxylate, wherein said

CeR LS dif K8RL@Fboxylate i
comfGOERRA 4137 ool T80, 05 lrd UEB Ghorae
seledten dronotthb dish essistingitefd adipate, t melatie vateipife Mrorienage.aputyrate,

YaLC! r |0 Cpi L | torhBiRatRSA /8 or more
malopg%up@ga&ét%t QHI %@5{561’ EE'{CPF%% plg%?%%’pér@ga@es? st a%ce, _
therdofirin mogpenific ienyocdinterft saitteabaxylate is adinate Typirede phesptiaie, will be
presgﬁ’t a%%t cgn%%tpaﬂo'ﬂ 5fh'ﬁ) 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 stability, 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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present description for the devel opnent of a suitable
oral rotavirus vaccine for human 23 WO 2006/ 087205
wWEON6EP2006/ 001442 infants. In particul ar saiBCT/EP2006/001442
car boxyl ates have no detrinmental effect on rotavirus
titer in the fornulation. These carboxyl ates can
infant$dR Parlcalay saibtcaftsoxilatedr Vel (v Setfimentab affest tanartdvirus titer in the

car boxyl ates su as_succi nat e, ut amat |t :
formulpm. o XEpRR GEPRODAIES R BOCN 1 15 POT R Py or Conventionl
carbofg%t%' %ICQO%-SLﬁbﬂnat@% f@uta&m@:élridc cmﬁltmdbmampas in phosphate-
described 5 herei pabove equya a y 1t i s..ashec .
R T o g
hereirl=BBvé g idbp o ithis @speletfdf ted plesertiinventisn.afypidakiy the pH range
capac

ant aci | Ity and shelf-life_ stabil]j , o
of the TBRP g AT EB DPERIS decire it OB ooy ardithelritg sabilty.
The id@htor® amw&mdefsnfor ﬁmthwfesprapakatia_mbhmig cofnppsitiorarfot uses and

or treatnent uman L nf ant N ' ti1on.
metnqd oFREVER R tsAUIP e DUmE iy i SR REpase.

reference to the following, non-linmiting, exanples:

Exampl e | - Formul atio f ' t t it
The gl vl b ooy deeribed) 5 et 16 HEBlaHER Ronimitng
exampldged phosphate and carboxylate, and ii) in the

presence of citrate as a carboxylate in the absence

of added phosphate 1.1. Preparation of the
formulations 20 1.1.1. Conposition of the DVEM nmedi um

0, prepare.l litre q : | QL s
cuan1 PFEBFUebu 5By e B Mt v
absefcsTpbHaduist phdSphiatenand Canbiogtats and if) i thepresenee af citrate as a

Chlqri.de: Q.4 ' fate.7 H2O 0.20 g Add
carbgyiate i f*?eag“éseg‘8?l?f %@g&g%ggﬁ%{ L: 1.00
NaH2PO4. 2H20: 0. 1412 g Sodi um pyruvate: 0.11 g 30

dgicose,. an X Vitam n solution (500x
1. 9 5} é.%. ich’ Water for injection: 1.50 ni
Chl orhydric acid (concentrated): 0.083 ml L-Cystine:
1.1.1.3- Sifdidy o D BAEMealin I pRpdfet Phird STDMEMFCT T ON:

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 ¢

Add iron nitrate solution at 0.1g/L: 1.00 m
NaH,PO,4.2H,0: 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 m|
L-Cystine: 0.048 g

L-Tyrosine: 0.072 g

Water for injection: 2.00 ml
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WD 2006/ 087205 PCT/ EP2006/ 001442 Am noaci ds sol ution:
20.00 m L-Qdutam ne: 0.5846 Cal ci um chl ori de. 2H20:
w@2@6497205 Sodi um bi carbonate: 3.70 g 5 Wat er POI/EP2006/001442

injection up to 1 liter DVEM represents 5% 6% or 8%

of the fornulations detailed in Exanple Il. This
Am.ndéerdg%%mmaﬁszdov mt a final phosphate concentration of

.071 mM and 0.094 mM respectively, 10 and

LG'”’@”HWGF |0r§§ pyr uvat e concentration of 0.065mM 0.078 miv

CalciudehiBridddHoM o.e84eegt i vel y.  Vitamin sol ution (500x
concentr at ed)/ Water for injection: 80.00 L 15 Folic
SOd'UEbtP'QPer’@ﬁjel %Y9cal ci um pant henoate: 200.10 g Choline

Wate,qb} iBdcten u,gam ferg Inositol: 350.00 g N cotinam de:
200.00 g 20 Pyridoxine Chlorhydrate: 200.10g Thiam ne
chl orhydrate: 200.10 g R boflavine: 20.002 g Water
DMEN @8presdrs 540 8%Lgt 899 ofltAd forivutations detiléthinrtoa@oipte 1I. This
sol utlon Water for injection: 144.00 L L-Arginine:
correspeRAYE' g @ ycine: 270.10 g L-Histidine: 378.00 g 30
- a ﬁndl pabspHeite1eonceAiatiéh of 0.059 neciordF-1 reM&nB00.§94 mM yaspaetively,
HCl: 1,315.80 g L- Methionine: 270.00 g
arLd Phenyl al ani ne: 594.10 g 35 L-Threoni ne: 856.30 ¢
- atindpynivarhamesntidién 600.965mM, 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:

Water for injection: 144.00 L
L-Arginine: 7565.70 g
Glycine: 270.10 g
L-Histidine: 378.00 g
L-Isoleucine: 943.40 g
L-Leucine: 943.50 g
L-Lysine 2 HCI: 1,315.80 g
L- Methionine: 270.00 g
L-Phenylalanine: 594.10 g
L-Threonine: 856.30 g
L-Tryptophane: 144.00 g
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25 WD 2006/ 087205 PCT/ EP2006/ 001442 L-Serine: 377.90
g L-Valine: 842.00 g Water for injection: up to 180
W@ 406/0872055 [ron Nitrate solution Water for i NnPEDEPZING/001442
1,035.000 M Iron nitrate. 9H20: 0.115 g Water for
injection: up to 1.150 liters 10 1.1.2. Preparation of
L-SerinBe370d@g Vi rus fornulations in the absence of added
phosphate and carboxyl ate Formul ati on 60 presented in
L-Valimgi342-CY hhas been nade at 325 g (250 m) total scale,
Water BPinREEOM: iupdo 186 Liedoses of 1.5 m (1.95 g) each. 15
Fornulation n 60: to 143 g water (quantity determ ned
so as to reach a final 325 g preparation) is added:
Iron Nife Bolitied sucrose (50% w w). After conplete

di ssoluti on solution is sterilized by filtration
Watefgr E‘J%T'?lénq:géﬁ%'gﬂe. Under sterile conditions 19.5 g

Iron ritfate. DNEDY 0BABEgm cont ai ning the necessary quantity of

rotavirus to obtain 106.0ffu per dose 20 is added. In
wateq By ool e b3 ure 15 b5 m . The mx i

honogeni zed and distributed in the appropriate dose

caont ai ner. t hi s. exanpl e. Q
112 SO0 e P ALY P BRERE B0Y Phosppar
carbodpydtevi ral stability are shown in Tables 2 to 4. 25

Table 2: 1.5 nl dose volune BRR* BRR* Viral Viral

titer Viral loss Sucrose DMEMpH at tine at Titer
Formalktien 60 presbhied in Nablgotias Hemhvade-at 62p i (25 mi)totat-grcalsz C

1w 37 ] I 0_f r cci ne dose 60 50. 0% 6%
repre%rg@ggfg(?%}S@%E?g%d’nk(q}gg ggéé(rg by the Ba)by Rosset t

Rice (BRR) test as adapted according to Exanpl e

111.2.2...Tahle 3: .1 , . Y/ idei
rommiihof o S04 el oblidfOprifhy B ee feth svhabd
prepdration) lseaguedat 62.8 g(df sgdrosd (50%pweiw)vAtier spmpdels djssolponibe

soluti%rq CI)SGé’[gI%ZZ%Q %y%%tigﬁ%g%%.gﬁ%?‘n%brane. 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 dose volume is 1.5 ml. The mix is homogenized and distributed
in the appropriate dose container. 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 | tmeat | Titer | after 1w after
N° | %ww | %ww| =0 pH>4 | att=0 37°C iw 37°C

(min) (logyo 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 11.2.2

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

n® | Viral titration after storage at room temperature (log ffu per vaccine dose)
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Il m 2mM 3 mM 4 5 6 nF 7mF 8nt 9n¥ 10nt 60 5.6
5.6 5.0 ND ND ND ND ND ND ND * = nonth(s); ND = not
waledoensizoed Table 4:1.5 m dose vol ume - Vir al PCT/EP2006/001442
stability at 4Cno Viral titration after storage at 4C
(logl0 ffu per vaccine dose) T=0 after 1 n¥ 2 nt 4 nt
§ Eﬁgbng@* QSW A3 TG AETH A C 7S 4@C| dofF 51GmS| 4

6. SINDNDI * =lnponth(s): IND =inot

60de15eﬁh' d (550, 1. 3D prlePRr &t NBn | oDt heNPof N9 AP

= gegTng a carpboxylate Gtric acid
mc? eﬁ preggnt%t ar%d citrate salt are adm xed in the

proportions and conditions illustrated in Tables 5
Tableqlpq §m| @éé‘%ﬁ% SyiRbi dehbiktydqtdeent aci d capacity of the
rons 1o are neasured according-to the nethods

For 02 -I30VET 6 RFEPaD@sE [ThE m*
vol u d&ﬁﬁ S 425 n14 or{ Aogy mul atg ons 42¢0-11%°C

Y6 T T QT TEIS at]l 1285 5307 B il gyhonS ND
0-11 3 eTss'eA'nt ed qJ% Ta ?e 5l have bheen made at 1325 g

Igﬂ ven in E\(mmltregomafierftcaﬁ@? atiAf CAlog &4 peictere/e ‘§Pse)
e —o

* = m@rab@);ND = Inotdétesmiae@, representing 100 15 doses of

2.5 mM (3.25 g) each. Fornulation 110 was prepared as

follows. To 123.71 of water uantity determ ned so
1.1.3. aPrépmarationc tge fotavius Ewu@tlpm%mf? 2iping ﬁ)caé‘?szy ate

consecutively added: 19.29 g tri-sodiumcitrate
(Na3CG trate. 2H20, Mw 294) (corresponding to a final
Citric aoidd@hen piesent) aind gigatenddt a1 adroixed suthe@repastiensag qoagdipns

|lIustr§A<e é%léseé Ep%igtta@lrl?é S8Rty aha %nia'&% c%@laéﬁy &hé ﬁ)rmulatlons

tration on"a _O. nmenbr ane.
are meassurred ecmdidg te thegnatbods givest 'nlﬁ‘bﬁmpi?édﬂdrﬁ“dclﬂr?t éﬁﬁﬁﬁ?&ye'y
the necessary quantity of rotavirus to obtain 1060

ffu per dose, is added. In this _case the single
Formulationse! i0s1 15, #1dm 2801303wens Riepare@ T oluneeffnge rYY3§e2d5 Hﬁ&’r

formuﬁ%;tﬁ)hg 4 %”1 ?ﬁ ah 1t | foﬁf?:%%ﬁbr% 280058 F@ﬁﬁ&latudr%rﬂ 02p15 N

M medi um represents 6% w

preseanmcheérpblncﬁ hayethsen madeat 33A S<BRAMD totghHrA PRIEPERIINg100

Hf‘%é w2006/ 087205 PCT/ EP2006/ 001442
dose%gff’g at'i oné) 111- 115 are prepared according to a

procedure simlar to that explained in respect of

FormL%%Wl i) Wgé‘ gﬂébgreoeé@%%wé h@t1 2‘3'?‘1 %ém/tr:b'lér (@Uahtﬂr He@irainks so

s detailed in
as tofreaams fitel 325 @ PIERRERIIH) QWGGWVW RpdRe: IR i Ry itrate

(Nasélﬁgtre%lgéf‘f\/ﬁv 294) (corresponding to a final concentration of 262 mM) and 162.50
g sucrose (50% w/w). 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 mi or 3.25 g. The mix is homogenised and distributed in the
appropriate dose container.

In this example DMEM medium represents 6% w/w, corresponding to a final phosphate
concentration of 0.059 mM.
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123.73 g of water (quantity determ ned so as to reach

a final 325 g preparation), 19.07 g 5 tri-sodium
w@eeaora8r0x Na3Ci trat e. 2H20, Mwv 294) (corr espondPCEPHOE001442

final concentration of 259 mV), 0.197 g citric acid

(Mv 192) (corresponding to a final concentration of 4

Formuf@¥bns 3041 @gre%gepgaréél‘ ‘é&éb‘-‘r@m? Y pvdcstiure Hifildras the@bxplhlaed in
—m_UCEd'UT'E—Wa

ormul ation  110., 10 Res
respeadof fovpulatio 10 exegradiat fhe apYNLAS ingradignts ﬁstagﬁptgﬂésxﬁéﬁaé'?d in
talid xfhg theldliewlig iagradieht
Tableg F:%} ﬁ%l@fo‘?mﬁ%ﬂ&\ﬁ‘ﬂ%ﬂé@ﬁb&?&gﬁ% E)P?r{a!l ﬁg:%;l ieer GVI rgall g SH
12.700 of weleC(toeals deBHRNES SORERFFAING TR 725 PSR ERN kST O
tn-sod%%@@r‘éﬁ‘er (Nawtrﬁt@ﬁl g %\ Q@Ag//(&br%s\%wlﬁg-tofh fakd| 2odcentratiorOof

259 mM)00.4909 26'20 W "6%1g2)1 o 5@%'”@ g aéﬁg{c%%ggt@QQBE?i%M)
and 1%%@8 sé@ré%@g 1‘ﬂ“h(5 rest f the QrocklidreOnadxldori. 22561 fobvaiaEoN
12-13 113 0.014 0.249 50% 6% 6. 34 12

110. 5.6 5.4 0.2 1140034028350%6%59412135653
0.3 115 0.093 0.333 50%6%5.37 14 5.7 5.6 0.1 *
assessed by the Bab Rosset t

Resulfacd fraentasd 6FRAcitg TRIEaN PR b3y av e Spoyly i Toples S to
presented in Table 6 have been nmade at 325 g (250 m)
total scale, representing 166.6 doses of 1.5 m (1.95
g) each. Antacid materials: Citric Acid.1 H0 (Mwv

Table%lle n{}xlaagt,amhﬁ, 2H20 (Mw 294). 20 For nul ati on 128 has

heen nrpnarp y m-xing-110 89 ,.g Bier

determi pe¥f3sd as tjo reach 3 flﬁ%R Bzvg"r% VE%E"‘& Wa')'oss
Wi tdirie hieCifratk| |Gwirnse | PMEMEdpidat S it 78Tiéert 1 iafteloly (imafter
-Cl L@ e G & ral € o2k, MY 294> & costras pondiaig | e 33°C
Nf né\ co%yee{%tr(;ét“?&’on of 432 m\/pgbZILD 328 g citric acid
(O tmj c| Agid.[1 H2Q| Mw 210)  ( dofmias pongisfily reo vacdineddse)

concentration of 6| WA land-162-50
@ 0.9

M—ard—162-50—g¢—sHeros 50%0
1104 WO Af p&62clodhlet|e 6% ss& 1 ilonTd he <of uti of”n\8

LoD 3y, TIrErati n 0.2 mrengpane. 2§
17 5%6 827905 Ster/ EB2hae L obLda ™ Under st oo
11Zpdifol PoD589. %09, of 6BAVEMenadi \uta-¢dnt &.6i ng Sie 0

necessarv qgquant Lt v nf rlot avi E 6 Obt aF d

112})3r0-(dlés=0l2§r9ad&@&g | 6% hi $.¥ase 1he |de ils 2% M 82

1950 LS NeEDJe 1d-dl IQutegd I n tpH
11£3§r%§r zgt%Bdos)%g/zon;%g}l)n rg@fn ‘t?%lq% exséaéréml 5% 08
115 | 0.093 | 0.333 | 50% | 6% 5.37 14 5.7 5.6 0.1

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

Formulations presented in Table 6 have been made at 325 g (250 ml) total scale,
representing 166.6 doses of 1.5 ml (1.95 g) each. Antacid materials: Citric Acid.1H20 (Mw
210), NasCitrate.2H,O (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 (NagCitrate.2H,0, Mw 294) (corresponding to a final concentration of 432 mM),
0.328 g citric acid (Citric Acid. 1H,0, Mw 210) (corresponding to a final concentration of 6
mM) and 162.50 g sucrose (50% w/w). After complete dissolution the solution is sterilised

by filtration on a 0.2um membrane.
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5 DVMVEM nedi um represents 6% w w, corresponding to a
final phosphate concentration of 0.059 nmM

wo-o00a08R03 ons 129 and 130 have been prepared sP@i/EP200¢/001442
to the procedure described for fornulation 128 whil st
adapting the anounts of ingredients according to Table
6. Briefly, 10 fornulation 129 has been prepared by

mxing 0.77 g citric acid (Ctric Acigd. 1 H2O0
Undierplast caiinte g2 oo MERMe i bRErARY s nsreserh iy atfiet
rotavirﬁét&@otginhgfﬁﬁ@tﬁéﬂﬂﬁsfé i éc{ﬁe@. ln(tmatezaéé tret @s?ﬁﬁg.g(mm%g.
corresponding to a final concentration o ,
The miiF AETREPORC 30 HAKPYRI (RAPRIBHER HEYPAG TS 8 s example
5 DMEMikehiutn Rprébenis 6% wpwAirdspdnditito avival gidbphate concentration of
(corresponding to a final concentration of 52 nM and

0.0598M.7 g tri-sodiumcitrate 15 (Na3Ci trate. 2H20 (Mv 294)
corresponding to a final concentration of 472 mM). The

corm i G apdiab 81 S ko 58 sBENT 4 bMioifid Alaplrr
formul\é'tidsrah 28/ivhidt I\e}labﬂ&fgttwst ambuhtfwingl%ﬂid}t?aMrmg Fcafab_le 6. Briefly,
Ucr ose a I Ne..a Ler . . r
10 formulg].igw%p%wgmrﬁprpggeg By jnixing §6‘7 @%@lf\ﬁ%@égﬁﬁf:“%@ﬂ thrqow 210)
(corregpbdggﬂr{bstf)fd#ilﬁwbonbgmgétm? ogos ea)OM)S érﬁBi’OS@QGri-ngiG? cﬁcateS)%leZs%
el 2 o Aleoet Bt Byl G 050, 12
Formflation™1 38R S5t phapardichyBaibyngRd s gidtritkacid (CBRR)Cid 4510 4w

adapt ed according to I 2 -
210) (R epoadipg g nandi boh PerrSBoR 57 i 26 3420 FARIdun cirbte
15 (Na;CReatd/RHaD (Mint29) comespbhaing &t afisa) eoatentration vetiZonkl).urhe rest of
. (log10 ff er .vaccine ) 1 nm 2nf 3 nf 4nF 5nt
the '”é’eﬁ%“‘%ﬂ”dg?ﬁp%?”ﬁ?fﬁw‘“ T%%%ND ND ND ND 5.4 5.1 ND ND
ND ND 129 ND ND ND ND 5.4 5.0 ND ND ND ND 130 ND ND

D .6 5. 0ND ND NDND * = nonth(s); ND = not
Tab'eggﬂg?[) m%@&eé@'% 2006/ 087205 PCT/ EP2006/ 001442 Tabl e
8

Citi6 i Nabse vol une - |VBRBI [sBBBI ||i Myalat| Viral ties | Viraldgss
ﬁ-lfogitr@{é B cHEOIMERM | 2bH4AC | (nRak( fritet DediteVRECT Nater
=0 after 1 2 nf 4 nr
4
)

t)
Aclc
N°2%S?§ - 2060 4 g | % Wiw | t= 0 i % Palllo 12 e 1dle

(M (M) (min) (logqo 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 5.8 0.1

* assessed by the Baby Rossett Rice (BRR) test as adapted according to Example [1.2.2
20
Table 7: 1.5 ml dose volume - Viral stability at room temperature

n° | Viral titration after storage at room temperature (logy, ffu per vaccine dose)
Tm*l2m* | 3m* | 4m* |[5m* | 6m*| 7m* | 8m* | 9m* | 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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128 6.1 5.8 ND ND ND 5.8 ND 5.7 129 5.9 5.8 ND ND ND

5,8 ND5.6 130 5.9 5.3 NDNDND 5.9 ND5.4 * =
worewb§2)3 ND = not determ ned 1.2 Rotavirus SPEDEP100§001442

and antacid capacity - results 5 Rotavirus viral

titration at different points in tine has been

Table%V ﬂ'éifi\i agsé\osmn% DyirhIsthbifity dtfaocedur e given in Exanple

and the antacid c
rbeen eval Mialdiration P@%%ag%g Ap%di"@t?(gff‘ Pgf \ASHNS fpse)

Exanpte=gt I Zrer TME1TRSUI SAr[e 4 hF uste af*ed o Tabil2es*
2 to 8. 10|1lhe7ei fee tlhegecont rgdc f prgred atli anc60, 4°C
12@ C@as "ewos d [ofygarfooNyl at eEngnd| adced | piosphatsr
ad no_antacid csg ' -bitt

cic apacity and flurther eXh!b!‘ﬁg_a pH
1890se 6 t he Sfpper WPmt P pHNB. 0| f &8 vilr J¥P 56
1§5 FFY*

(15 FoT g b XPRHI NENN@ | orsdil 4t 11gps [t eg.£d

bFes b to 8,/ the pH was maintalned in a range of
*=m@tﬁb(tst ND 6-npt Oetesoivpd for fornul ati on 110, which

exhi bited a pH of above 8.0. As can be seen fromthe
viral titer and viral loss results, the rotavirus

1.2 sRekhvirus Btability aed antgoid ¢apacity mi@saltéon is rel ated to the
pH of this fornmulation. In the range of about pH 5.4

e. formulation 115) to pH 7.0 (i.e. formnul ation

Rotavi'ma Vi ditratrs) at different naints indiske bas *é@er'?e‘@&gﬁéeda%w?tﬂ'@@ he
proceldfre tpLeDNY 1 S¥Fhe @hta@d RBLEY ¢ tihe fdﬁﬂhlat@ﬂﬁ'aé thdeh

cont aste the result obtained for for
evaluated feljoming 189 prpteec! givenimExample IR okhe repuls are|l e%? teﬁm
Table@@dbtgi on, fornmulations 111-115 and 128-130, they
showed a sinilar antacid capacity to that of
formul ati on 110, as assessed by the Baby Rossett-Rice

The p@ﬁr%f‘bhe(c%%ﬁoﬁéﬁﬁiméﬁo@&) %Jeh&va?s)devzﬁalcﬁ cafﬁoay‘laté Arriaiel Y

exceeded lower limt

of
phosplets, hag norastacid GanARIBRETTGRT AR M%F'PB%O & g oS imit of

pHgg%erJug)étarbﬁ@phed a mnimmof 12 nminutes, and was
consi dered t'herefore highly satisfactory. 30 WO

2006/ 087205 PCT/ EP2006/ 001442 Alternative

For aff @ﬁm%ﬁér@él@&nﬂﬁé’c%n@kéﬁédﬁﬁ%bb@ﬂt@@ e JHIRSE nidtained in a

represent technic bl | t t
rangq GABOILEDY 0 SHPSRLBIIEUISoR 4T BN LERU b e Of Sbbve 8.0. As

can b@%%bﬁ %hﬁhefvﬁél tlt&@ﬁmlr& IM?I%SW |ﬂ16’1r@tewll rud ste@lliyy ia e liquid
vol unme nB F‘é‘I or my| atlonscnta $ %
formt&@t@ﬁ I%qulfé?ﬁéw\%%af s tgmstationJpdheyiangr of ADgs #E el
form@é%n-rﬁ@? f55pH 8:03F e. forrammalichs!1h 1 anEGQB)J |tﬁ9é vied foswiaftbr Adays at
al ternative carboxyl ate sa‘t i[} Qc?‘%
37°C was kept at a low level (i.e. below 0.5 log), and this contras ed with the result

obtained for formulation 110 (pH > 8, with a viral fiter loss of 0.9 log).

In addition, formulations 111-115 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 ml as well as
for 1.5 ml dose volume formulations, and actually reached a minimum of 12 minutes, and
was considered therefore highly satisfactory.
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added phosphate 10 The foll owi ng carboxylate salts

have been used to create a buffer capacity: acetate,
woredools2es succinate, glutarate, adipate and neAUBEER2006/001442

According to the pKa of a given carboxylic acid, and

depending on its nolecular weight, it is possible to

Alterneflﬂv@%aﬂ}b@(ﬂéfefs'h%% bRo Heen ﬁ(&itéﬂJééim@Qe tr@yaedsreemﬁ tedhmically
antaci d capacity

feasubmltpmnyeSawh%r&aﬂvq's '%awpwﬁﬁ@é%@ Qi@%%@@éf%&ydetsﬁ%b‘%ﬁﬂ
examﬁl@%en%%rﬁ:}w#’@vw shialldopévaumeow of between pH 5.0

Chem cal | y speaking, a "buffer" effect is
obtal ned V\/nen m Xxing a strong ac:ld (like HCl) and a

Exam@@é bf ﬂﬁﬁulé‘%sfcbﬁféirﬁng(\&ﬁih adtietreiti(é thbogtates areagiedraingixample Il
H_val ue corresponding to the 20 middle of the
and TaRles é(P 31 ateau is equal to the pKa of the weak acid.

The pKa of carboxylic acid is a neasure of acidic
stren

Examg[glfeﬁ-{pﬁgulqltqlg%gﬁ gt’? rﬁ eg@ﬁﬁ%&%@%‘}&%ﬁ%gglth?gbele;r%s%?\%b\@?
adde{ggg@%ﬁé@egraded below pH 4 (C. Wiss and H F. d ark,

Gen 25 Virol ., 66, 2725 2730), a buffer
pl at eau of above pH 4 i s desirable, i.e. suitably

The f&ll%w%)@éhﬁié?@té/%dltg hatié béerﬂusnfd tdicrezte b bufferatapaicity: ehetate,
aver age a> ulta
malorpiy SaOg A R AL ARFET TR CPae ol ae Pl 4k
carbo Ilc%‘&@[ laﬁd Qépéirﬁln@;sorﬂfs Melbcmatswelghbrbwﬂ)cwsw dindaiuagtities to
be formyrlqtgti( ;é)al e(%/g:ﬂ%ectaiggeé K%§5,0 E\%%g %%éé}s%@%&?%gltéﬂl?gt least

12 miﬁhteg bis G8¢da8%Y by thedBRE sestj wiilsp@inginda Firl oyindriveof lsectwaersls-l 5.0
to bH 6 g/ kg 31 WO 2006/087205 PCT/ EP2006/ 001442 Butyric
op @804 82 Acetic* 60 4.76 3.3 g/ kg Dicarboxylic acids

Wi th an average pKa > 4 Mal eic 116 6.23 1.92 4.07
creriE Sesat o3 e e Sy A ey an
a saltg:(éﬁged fobrd taaweak ackP(like Badidm3tethie) SThdpiH valug 3orres@BIdRg4o the
middie o%%elbu%erqpla%au is equal to the pK, of the weak acid. The pK, of carboxylic
acid is a measure of acidic strength, in other words an indicator of the effective buffering

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 pK, > 4 or di-carboxylates with an average pKa > 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,s | pKsz | PKas | Av. pK, | (LD50 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 glkg
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*Fi ve carboxylic acids have the "food additive"

status: Citric E330, Acetic E260, Propionic E280,
wORI0608B2D6 and Adi pi c E355. A standard aci d- bBGEEP2006/001442

titration curve for four carboxylates (sodium nal ate,

sodi um acet at e, 5 sodiumcitrate and sodi um adi pat e)

Butvrs 111 ustTatet Tgg FIgigR[ 1. TT shojs that the useful
Yt aci d capacilty betweenipH 410 and pH 7.0

Aceganpl e, is of 70 50%7668. 759 57.70% and W1. 259 959
sodtumadipate,—sodi unmracetate, sodiumcitrate and

sodium nmal ate, respectively. 10 Fornul ati ons have
chbﬂmxybcepaiseltitmm avengge dal>ohi ng car boxyl at es:
etate; ||u| ot @5 ImagE] grutaratgy, afi pate and
Ma Iﬁ%l ate. fCrrruPa ions|sho in 1his Example have
Malbelen pr epar ed|i 104 1.57n 2%%¢ vol ine4-201. 1 1.31 g/kg

a4 4

Fort ..ul attons—Wthzagetgt e, A5 1T 11 I 49y nul al i 9»% g/kg
Sucﬁ Sented in 'Iab1;12 10 5% e4' een nmadle at 325! g qralpg

Adifi€50 1) reprlesiéAt iinG4166t43 doses | of 49% nl ~(1.50694y
each—Anrtactedraterfad rc—acid(wg 60),  NaCH

Cluaily 40). 20 Far Pt f%%zcrﬂto 148,84 ¢ of \ater

Makduant ity suffi cidént| 5.05 neddh |a final 4% g 1.6 g/kg

nreparati on —SHEEESS e Ay .1 S

*Five 6@r§§¥Yé{P ag@g{hpge @8. @)og SE?BV% ﬁt%tuﬁ‘ﬁfr%g?:??oﬂget%ﬁwproplomc

E280,3UalIcE=296(aHA%AdisE3SAf t er conpl et e di ssol ution the
solution is sterilized by filtration on a 0.2pm
menbrane. Under sterile conditions 19.5 g of DVEM

A startRed e dase dirationgutvedor foer embaryates eotiunymelate, sediviryapstate,

sodmnamdgtéaqe %ﬂd Isﬁgléﬁwefgspgéﬁié ﬁﬂstra&@d ?lq'-t @u % 119%{19@; fHét 9\%" useful
antaciin@patist heteeérsp dtogrepts 0 fanekaﬂmm@ ri$ bﬁf%‘@p%n&i ﬁ@ b, 57.70%

and 4?@5/%@& %sé'g%di%frﬂ%tec S5t %%E?é% 8’@9%@”%@%@2006 00544

respebvenul ations 37 and 42: it is proceeded as for
formul ation 36 but the quantities are adjusted
according to Table 10. 5 Fornulation 87: to 75.00 g of
Formuiatiers feave teeo peparadekiih thedelbwigy caIbexyIiE-acegtey najpnate,

sucmlﬁl%tam L?tlgr%ac%dﬁpage %‘@ |§talaﬁ={1 %‘ﬂg&@g&gb@@%@ﬂﬁhls@aﬁle have

been aekpaedd inadtlb il dose valamer to reach the sufficient
quantity of 325 g (in this case 43.00 g of water was
added), and 162.50 g of sucrose (50% w w). The rest of

I.1. _t Ferputedwigh acetatper f orned as for fornul ation 36. 10
Exanpl e for fornulations 88-90: it was proceeded as
for forrmulation no 87 except that the anount

11.1.1adapimethtiass presentethiadlable T&ibave heen made at 325 ¢ Scale (250 ml)

representing 166.6 doses of 1.5 ml (1.95 g) each. Antaeld materials: Acetic acid (Mw 60),
NaOH (Mw 40).

Formulation 36: to 148.84 g of water (quantity sufficient 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
0.2um 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 ml 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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Exanple for formulations 33-35: it was proceeded as

for fornmulation no 36 except that the 15 anounts are
w@o@phgtoas nentioned in Table 10 and t hat NaQPCT/BP2006/001442

replaced by Ca(OH)2. Fornulations 33-35 were not

included in the low termstability study due for

failing to conply with the stabllltytest of week

at 37C. Satlsfactory results in the pre
Formuietians 35,880 420 5 RifEedRd aF Bvr??mm@r‘é?&’@ Ll?? Hiesiare
adjustéég?c&qdlﬁ {@T%‘éngs (see Exanple Il. 5. 4, and Table
able 10 BRR* BRR* Viral Vlral tlter Viral

| oss Acetic Sucrose DMEM pH at time at Titer after 1w
FormutloR87; 207 ofwhr %(pew!uabaéswéw dckle: §H0 NaQit, 1500 ggigcial
— 1w 37C (

e A ORI X R T e

was aggedé éh?mmawvlat%ﬂf’@ @%%hz}hg (%bmﬂ;@hﬂ@e&t@ & .325@ (ih this.daSe 43.00 g
of watg w3 8ddcsl) il B2E8 Bunurons (16ee). ol e TSttt oo &

peﬁorﬁﬁdjasg!gfo/fbﬁf;(alﬁtlo%ﬁ@ 5.8 5,9 0 6.5 89 up pH 1 50% 6%
. 0.4 6.0 90 u H 1 55%69%6.10 13 6.0
5. 5 o. 5 33 V\D 2006/ 087205 PCT/ EP2006/ 001442 6.0
Exam (f%&nulab’ﬁ)r@ EHQD: itfvaspré@d68ag f@GorhaIgticB n.83 exteptipat the

0. 54 % 60
amounts are adapted as menPoned |ﬁ' a/%l6 4008 09 13 5.9 <3.8 >1

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. Satisfactory resulits 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 | Viral titer | Viral loss
Acetic | Sucrose | DMEM| pHat | timeat | Titer | after 1w after
N° NaOH acid | %eww |%ww| t=0 pH>4 | att=0 37°C 1w 37°C
(M) (M) (min) (logqo ffu per vaccine dose)
36 1.07 upto| 40% 6% 7.2 | 13/14° 5.8 5.3 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 5.8 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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pH 7.55 35 0.540 up to 50%6% 7.76 13 6.3 <3.8 >1 pH
7.35 * assessed by the Baby Rossett Rice (BRR) test
w@sgooadspoed according to Exanple 111. 2. 2; = PEPER1086/G01442
11.1. 2. Fornul ations presented in Table 11 have been
rrade at 325 g scale (250 M) representing 166.6 doses
B(P T~ (1.J95 @) [each.] Antac¢id majerial $: Sodi um
( ?.JHZU (Mv 136). Exanpl ¢ for formulation 58: to

wat-er—{ouant ty gegenrm ned|s SEAECEML
33f (540 7|gip3o4 ébg‘r epélb/"ati Zﬁ ar e{%uccg)é%i eIL;'/E)’adJIedg1
0.00 ¢ s_§ Lm acetjate 3 H20 and 162. 50 g| sucrose
(50%v WAL -After—co eH-S501 u1u ot—t $ 0ot éu 1
345t d1540 Zjeup tBy) 145f’/ttraf5l/for 8% | o'2pm r#e na é‘ r?vder
sterile [cohtilti ons [19.5 |g of DI\/EM medi um ¢ont ai ni ng

the nece&88rly quantity [of rotlavirus is addedtolthe
3550l WB40n, ut o |ot50% n 696. |0 {76 |cer1?do<e6:i5n t 1i%8 ¢asd]
the dose ipgi .5 nml or 1.]95 g. The mixturelis
hpnogeni zé@5and disltributed in the 15 appriopriate dose |
* assexsad ay ther BalyrRadse Ricea(@RR) t@!vgmadepteé%ﬁ@rdﬁ%tqﬁmmple 1.2.2;
° =repeatsrul ati ons 59, 66, 69, and 70: It is proceeded

simlarly to formulation 58 with adjusted anounts

(see Table 11). 20 Table 11 BRR* BRR* Viral Vi raI

titer Viral loss Na Acetate. Sucrose % DVEM pH
I1.1.2.t iFoemalaticFistpeesenfteckin Talleatt kave heenZhats /3K0% KRR (1250 o)

conllipdefhbale i T et et b gl oy

acetae. B F0M18%.7. 94 7 6.2 5.4 0.8 66 0.941 54% 6% 8. 13/
13 5.9 5.3 0.6 8.14 34 W 2006/ 087205
PCT/ EP2006/ 001442 69 0.753 55% 6% 8.15 8 6.0 5
Examip@: for 8@8ubien 58o18.123.00@ water @uantdy getegyingd §e§§é%| re&yh & final
325¢ &8@3@%)%@ ﬁéfhié?{éw aé&%qéo b@%tsoamnagé&é@% B2OGNEI182.50 g

= repeat
sucrose (50%w/w) After complete dlssolutlon the solution is sterilized by filtration on a

=0

0.2um 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 ml or 1.95 g. The mixture is homogenized and distributed in the

appropriate dose container. In this example DMEM represent 6% wiw.

Formulations 59, 66, 69, and 70: It is proceeded similarly to formulation 58 with adjusted

amounts (see Table 11).

Table 11
BRR* | BRR* Viral | Viral titer | Viral loss
Na Acetate. | Sucrose % |DMEM| pHat | timeat | Titer | after 1w after
N° 3H20 wiw %ww| t=0 pH>4 | att=0 37°C 1w 37°C
M) (min) (logno 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 0.6
8.14°
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5 11.1.3. Rotavirus Stability and antacid capacity -
results Rotavirus viral titration at different points

WO poosiosmrohas been eval uated according to the PCDERI06/@1442

given in Exanple 111.1 and the antacid capacity of the
formul ati on has been evaluated follow ng the protocol

659" invedll70é 1aEb<arg§i/g J.j Tge 7. 8]36’ regul{seaye|ilgyst 'at@plAl

| es (1, 12 an 3. _Inlconclusion_ the

70'[ot avagaus st agmohity 6% a Bi2guild 2icef abed f or naiktat | orD.bs f

el ated tag t it abhld wun

pH-—LA_—S wor-ki e anae—

“as as5essR0dY (hpBEDYIRPEseHt Rics [BRRLisstes araptsy acpring B xample
l1.2.28t> £ ppRRt enperature n Viral titration after storage at
roomtenperature (logl0 ffu per vaccine dose) 1 nr 2

m 3 nm 4n 5n 6 nt 7nF 8 9 10m* 36 5.8 5.2
g.; 2765.8 5.5354375.0 5.0 4.4 42 5.2 5.45.1876.0
: . D, .7 .88 595 6 5.2 4.7 90 4.8 4.6
“-1-3-55059!\'6‘1%.3?%&’1'%’93“"5@"%9' C%P%?%M.‘éesug 5.8 5.4 5.5 69 5.9

5.5 5.5 70 5.9 5.55.4* = nnonth(s); Blank boxes =

criteria not determ . Tabl - Vi
e o
proceB@ie giamdh ERardpied).1 230 tMOaRIB0E/ABFEYD! FETOERAODS) TR1ReD

o (e et e 2G BT Wit

Tableg-19, $,822n813. 7 42 5.9 5.1 5.95.75.7876.26.16.3
.16.1

—~

In conclusion, the rotavirus stability in a liquid acetate formulation is related to the pH. A

suitable working range is between pH 6.0 to 7.5.

Table 12 - Viral stability at room temperature

o

n° | Viral titration after storage at room temperature (logso ffu per vaccine dose)
Tm 1 2m* [3m*] 4m* |5m*|6m*| 7m* | 8m* | 9m* | 10m*
36 | 58 | 52 | 47
37 | 58 | 55 | 53 5.0 50 | 44

42 | 52 | 54 | 5.1

87 6.0 | 59 5.6 5.3 5.3 4.7
88 59 | 56
89 52 | 4.7
90 48 | 4.6

58 | 56 | 54 | 4.9
59 | 57 | 55 | 4.9
66 | 58 | 54 | 5.5
69 | 59 | 55 | 535
70 | 59 | 55 | 54

* = month(s); Blank boxes = criteria not determined

Table 13 - Viral stability at 4°C

n° Viral titration after storage at 4°C (log, ffu per vaccine dose)
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88 5.8 6.0 6.0 89 5.9 5.55.8 90
5.6 6.2 5.8 6.0 59 6.2 5.4 6.2 5. :
WG 206588069 6.0 5.3 6.0 5.9 70 6.0 5.4 6.0 5.EBCT/ER2006/001442
nont h(s); Blank boxes = criteria not determined 11.2.
Formul ations with malonate 5 11.2.1. Fornmul ati on 67
(seg @i € g} hamrbeenmraded aF 38’y botw*al 12edl e (8250
m) | represgpting-@66. geglosese®@f U°§ n4°Cl. 9BQ) eatdh.
Ant gci d mat3qr>¢al s: Malonic acid (Mv 104), NaOH (Mw

3§0) &g FOT B3 At 1500 :45(gse sapl € 14) | has peen npmde at
4 9 totall scalle (35 representipg20 oses—ef

\v e A wre )

37.75 -8(2. 54g) & h ﬁrﬁa,l i &-raf &7als: Mal onic| acid
Ao IOy INg QR (g 240) 5.7 For muf afion ho 67f to 110 70
g water (quantilty determ ned so as tolreach—afipal

825 |g 6.8r ep§r1at| on) ar&%uccessiyeby added! 14.0p 961

OH—H§: mat oM C gl ¢ and I62.5(g 15[ of sufrose
50% W 'W) . Xft r complefe dissolyitionlthe solutipnis
8t erli 15.2ed By fliltrati ®Bon a 0)2pm menbrane. Under
stefitegacondidtions 195 g of DVEM edium cont ai n| ng
e nge'gessgfsv quantijty of |[rotavirus o obhtain 106 0
g8 u peﬂS.Sdosé.Gs dodled. 9& thieOcase the dose is|1.5
—er—3-95—- 1t from mized and distri byt ed
q% theg‘gpprg’rfh a;%ezdc seﬂcc)nt(&g(?n br. Ilm this exanple
daVEM represét |6%.9 w. 28 36 WO 2006/ (087205
PCTERP2006/-001442 —Forrufatton nS4—t 0 1664 g ter
é(gquantér y détusér ' %d sosf%s to reach ajfinal 44 g

10 eplar @i on)54&re @00ce§s©ve=l y added 2.4 ¢ NaC]—LV
3 1213 @a

_CDO

T RO e e B B T BB ERe Lhe sorurron e

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 quantity of rotavirus to obtain

I.2. 1@6rffilbtiorzaritdaslenats added. In this case the dose is

1.75 mM or 2.2 g. The mx is honogeni zed and
distributed in the appropriate dose container. In
i1.2.1.t IFofmestiopb 2 (sBhEbblecid) baeheerciatiovat 2ty totalscale (250 ml)

representing 166.6 doses of 1.5 ml (1.95 g) each. Antacid materials: Malonic acid (Mw
104), NaOH (Mw 40).

Formulation 54 (see Table 14) has been made at 44 g total scale (35 mi) representing 20

doses of 1.75 ml (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 filtration on a
0.2um 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 dose
is 1.5 ml or 1.95 g. The mix is homogenized and distributed in the appropriate dose

container. In this example DMEM represent 6% w/w.
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BRR* BRR* Viral Viral titer Viral loss WMalonic
Sucrose DVEM pH at time at Titer after lw after No
WoOR@st0s20zl %W w %wwt=0 pH >4 at t=0 37C RGU/BF1006/001442
(I\/p (M (mn) (logl0 ffu per vaccine dose) 67 1.4
0.701 50% 6% 6.53 11-12 6.0 5.7 0.3 54 1.71 0.857 44%

Formu%é'fgé 38423 %Mwaté‘ﬁ@%ﬁﬁ@dﬂe@fnﬁm slﬂadilytoﬁ?ém ﬁnefRnég

est as adapte ccor 111,
prepa@b@mﬁmrgﬁpmsgnelmgd@g 49 al@&kp% r%qt’.%lgempl(gﬁfé geid apd & 19,5 6) of
sucro t(%@%' Wiy, &idtds SHS6ol@foni ths solntidn Blsteriizedby filveticm on a

11.2. 2.
AN I AT R
neceséﬁ?rqﬁﬁﬁtﬂy bN@tahirls o BaRS! Oé?ﬁdpgrfdnke(ls’Za&lbdg)n tbmadase the dose

mat eri al : disodju
is 1.7k P41 SRS M 50MAgeniaes e @S&@H%ﬁ %%a?ﬁp%@f'ate dose
contaiflét & Ms"8@nife DPMEN rdppaeht 8%hiwal 325 g preparation)
are successively added: 23.00 g di sodi um nmal onat e and
144.00 g of sucrose 20 (44%ww). After conplete

Tabledigssol ution the solution is sterilized by filtration
on a 0 2 pm nenbrane- Urdgr St Cé&ﬁﬁ cwgiti\/ﬁgq-t&“v"%
ok DMVEM medi um contjai ni ng RRe necessary quant |t ﬁ(;? >
rot avi r{ualoric [Suideee DHEM epd et yttimsret |t Jitesbt| AR 1060 ey
N°PER288SE: add tl%'v?/w apemi|ha=0das#i 3 8 |Latfo M agvC 2, 2@ 3g°C
The m xture is honogeni 2ed and distrjiibuted in th
apppper i ag |dose cont aijner. 1in(niih) § (egarff marm@ime dose)

represent 6% wlw 25 Tabhle 15 1BRRx DO\ /4 =
3
It ef

67t 'Eé14 Vi &0l b59% Sub¥ose 6B ”Wﬂ)ﬁ at®-0i rh aét g

aft T t VAl 0 Wk = °
5431 TLb BIESL #8530 J086/los 204 PO onog/H( 01442

* assdg¥bd byt BébyolgdzfsettfRicq)GBRR/)aeﬁiasaddpt@é)acsqfdﬂigﬁg Exampledhe.2.
0o Forﬂbﬁélopéﬁwas( cgg?arggdg fr(()]rggl’t?‘ @ﬁg ﬁ?é}{;\?tsg@ %g%‘a&ﬁts initial pH

of abdvkl8.@. 2. 11.2.3. Rotavirus stability and antacid
capacity - results 5 In conclusion, the rotavirus
stability in a liquid nal onate forrrul ation is rel

1.2.21 Ohieliernpithtioniregeredyinvi@bleal Suascbesnabade @tﬁ%&ﬁor@@sc@e (250ml)

:
sl e Y 58 Y St
W .

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 filtration 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%° ffu per dose. In this case the
dose is 1.75 ml or 2.20 g. The mixture is homogenized and distributed in the appropriate

dose container. In this example DMEM represent 6% w/w.

Table 15

BRR* | BRR* Viral | Viral titer | Viral loss
Sucrose % |DMEM| pHat | timeat | Titer | after 1w after
N° | Na Malonate wiw %ww| t=0 | pH>4| att=0 37°C | 1w 37°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
wa2@em8720. 95 g) each. Antacid nmaterial s: SuccPCi/EPR06/aD1442
(Mv 118), NaCOH (Mw 40). 15 Formul ation 51 (see Table
16) has been nmade at 44 g scal e (35 m) representing

20 es|of 1.75 } Lqfth A{[@g}gﬁdpmatinaldsse)
Succinic acid (Mwx 18\ l\hﬁ—l M mulati

62 1270.600 LO ]4@"/@ w%t@z% gg;am y12de eﬁn11 ned %% ak 10

n:\r\h a fi
asseaaqﬁjew the Bféy Eoﬁaﬁ_ﬁlcigB 'be%s u%%l(? | Cdf a%t(‘)gdn a% 0 EXr rrYpIe gl 2.2,

of 20 sucrose (50% wWw) . The rest of the formul atlon

11.2.3. ¢ %P%E"F‘éﬁ? %‘?‘lﬂg%d %ﬁ %Ct%josa&)gggﬁ @E& f *li/le(rje];)?[asent 6% W W.

Fornmul ation 51: to 16.22 g water (quantity determ ned

& I the pH:
in corgfysBEb puF) i ey B! o i imatne bl el B ated tothe
pH 6.5gidesl g&cgstabllltywrlegdwm e('t@Z%:WhAl? quegi@n @ 8igy efless is

b eH]ss,[op&_fjé on the solution is sterilized by filtration

obseryf & 1y Bm nmenbrane. Under sterile conditions 2.34 g
of DMEM medi um contai ning the necessary quantity of

s T travi LS TR Q Eé\hé‘telOG Of fu per dose is added. In

s 1.75mM or 2.2 g. The mx is
honogeni zed and distributed in the appropri ate dose

can £Yp280\h1) 30
11.3.1. M%%ﬁ@%% B S e %ﬁhzq sl
repre®RiRMg V66.6ldoses ofl 1.5 ml é1.95/0} aach AQ?CGUB%ﬁeH?'é SR (Mw

0
118),@%@4)%\,\, _t| me at Titer after 1w after N NaOH acid %

=OpH>4at t=0 37C 1 w 37C (M
(mn) (logl0 ffu per vaccine dose) 127 0.91 0.466 50%

Form@!oéﬁgg%ﬁggggf‘agleﬁ zhg éeeﬁ;f?aae bilad gégle‘éﬁg/ﬁ’r@)%ﬁreg@ntm%@o

asses ossett

dosed efst. 7 @apt eathadotoet rn@teﬂ@)s jcacia fhy 135}, 'E%@H (Mw 40).
Formul ation 51 was discarded fromthe | ong term
stability study as its antacid capacity

Formdiaties 127 éi120%716e waser (n@mjltxsdqqmyn%d S8 IRAPREN BInaIg25g

prepa%tf‘q%zg e%g;gé‘s H{T/%RJ a”dd%& and ghasom el g eacaiic 328 egdtwn alg of

esentlng 166. 6 doses

f
sucrosé (85 y)we bk restx@f ifarmiation; signs. afa'%%‘HF%J?ﬁ‘?t@aEéPﬁ%bSd for
forml.gé\q%njséz by thisUxaM g?et Dﬂlﬁl\/(s@pre-ggnt]@% wif). g water (quantity

mne so as to reach a final 325 g 10
preparation) are successively added: 20.50 g disodium

Formu4hi6h BR4E 1872 gl\ﬁgteﬁghﬁmf?tfy dettPinfel so as to reach afinal 44 ¢
preparation) are successively added: 2.4 g NaOH, 3.5414 g succinic acid and 19.5 g of

sucrose (44% wiw). After complete dissolution the solution is sterilized by filtration on 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 mix is homogenized and distributed in the appropriate dose
container. In this example DMEM represent 6% w/w.

Table 16
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(50%/ w). The rest of the fornulation steps are
identical to those described for fornulation 62. In
wao bios/ogeedhpl e DVEM represent 6% w w. Tabl e 17 BRREPBRII01442
Viral Viral titer Viral loss D -sodium Sucrose % DVEM
pH at tinme at Titer after 1w after N succinate ww %
WWt= [0 pH ¥ 4 at [t=0 378RAW|3BRR{ V) Vian )/wéllnmgl girdl fogs

Berg Vg? | Qcifgg %ﬁ%és BQE& 8& taEC fg%géﬁs q’%r t%ﬁv %fter

gsse y |Rosseft 1
N°t eMeOHS| aatisipt |t wiw ¢ 8 Wi g tt 8 E)Gihbﬂe P p. B7°C W37
repeat [11,3.3. Rotavi rus st abi aci d
cap@é)i ty M) dsul ts {20 I q concl ué]"ﬁ)n, relpﬂ*@ P&eé\\/'??ctﬁe dose)

S [ a shb Ui gysuceigmatie fgornulsgi on 55 rel ag.ed
127t0 1P%L &4'68[”_'526 m@ﬁ gnﬁr’?g stabillity diring 1lweek

51 af B71C WBiSVé @4% | og%of 725 i926b<er§/°ed at °bH |8. I°

1 | 20 \

assef@e%})égqlez%%by 3. Ué@%&éﬁiﬁsﬁ agf\?aa ga 3?_% ¢ nglto anmgle l.2.2.

oo Fomlﬂé’tloglajt\mSadlﬁ:aedafi frone thenibegl térm sTatilite stUBy aF ds antagidi aapacity

e de at 320.8 t ot al I 246 nm
was dregeﬁ é’ﬁ?%ﬁém‘?@ﬂg doses of gl g ?ﬂ ?(1:?92 é) each?

Antacid materials: Gutaric acid (Mv 132), NaOH (Mw

4Q0). To0,.114.1 t
12 BunlGudtded SAPLS U BT AR 0085 60
(250 mddeml'es&ltiagg%\lﬁ@d,seﬂﬁ %6 ng (gBﬁtgaeadl Avtagicamaltetigls: B@O@Iﬂm

r 50.6% ww) . After conplete dissolution the
succ'@%{ L@l 019253 sterilized by filtration on a 0.2iJm
menbr ane. Under sterile conditions 19.5 of DVEM
g

Formul g by qoﬁ%ﬁ(é]?/a{e?&lﬁ% ‘?égh degiuégarﬁs' thY %hsé' @rﬁaag‘gﬁ? ES

prepaﬂaﬁmﬂ) g éucﬁessiveb'raddtdgm g0 gmdmrrxsw@matﬁm@e‘rﬁ%%g &hsucrose

(50%W6W ) %%S?gﬁkéﬁrﬁ‘g"aﬁgﬁ eﬁe{b@ g?%@igﬁ/fl?éa‘? tdégaééa é;t%flg%d fsbét Elaz

formutetion 62atiethistexdrmply RMEM repeesieat §%853v/wi ) representing 20
doses of 1.75 m (2.2 g) each. Antacid material s:
Gutaric acid (Mv 132), NaOH (Mwv 40). To 15.8 g water

Table(tlﬂlantlty determ ned so as to reach a final 44 g

pirépatatiof—are 15T SuCTEgERERFe BR‘I’Q@dFWwaF 4@ e Miral loss

3/964 g glutaric acjd and 19.5g0 of sjucrose. 44%\/\//%.

Afl t Rirsogigp| Sugross %s FINEY prPHt e W87 8t | offe] s TeelV|i 22T

NDY Eidcing@t | on vom a k2w nestbr ppie >4 | att=0 | 37°C | 1w 37°C

(M) (min) | (logqo 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 to Example [11.2.2,;
° = repeat

[1.3.3. 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 nmedi um
contai ning the necessary quantity of rotavirus to
Wobiaisr2006. Of f u per dose is added. In this caBET/EPE06/001442
dose is 1.75 m or 2.2 g. The mix is honpbgenized and
di stributed in the appropriate dose container. In this
I1.4.1. %ﬁé}ﬂmbﬁons&mﬂ{@{Mﬁ@afee;sregéntéa/WWblé:m.nu| ations 125 and

Formulatio &h .a\égq gg&nmgggg%&béégotglfstc%eg&ﬁ ﬁ@&r%gr%ggr%inga@ﬁ.doses of
L s o

: ation : : |
To 1148 elAHGEEOY SOTINeER & PRt sy S prefialiiats
succesg{;/iﬁgsdéﬂﬁg&i%g yelaordidert g §luiBicqiciisddid, 16PHAY sycrgset (3P icde

2.5qg. of sycrose., T A
wiw). AftgF ﬁﬁ'l‘"'ﬁlef%ﬂ'%‘g&k% the @éi?'téf’éﬁ?e ﬁEeélﬁgﬁqg&fﬂ%%\‘eont eg%(r).IZBrgd for
memb@ﬁé.wgcaférléwile M}d_itioﬂs g g.igsg eHIVIBMemBINEiN qoptaining:ie regsssary
W ) FQr a ot .
cvmny ) han el U P 08 BB B A oo
1.95 g e mibak hembed LoD ASEH (BT RO ROP/IBFABIRSe Goaiamer. In this

BRR* R Vir iral titer Viral loss GQutaric
exampig @ f%ﬂ”ﬁhogﬁw?‘i“-ne at Titer after 1w after No

Nﬁ\/p(]ﬁ ﬁl/;:i d %vv/vvl%vv/wfgz 0O pH> 4 at t=0 37C 1w 37C

/ m n ' .
L s e
ml (2.22@1%9&11?(%@?4?%&%&:Gslstaﬁc acid (M$2632), s0OH (Mwat0)-50% 6%

. .1.5. ol 0
N e
succeééﬁgw @dhde_aic Qm%NgQ::It .96 gryhltariciadd and 19.50 OF sunread. &44% W/w)-

s discar . . Ll
After oggpi%g gdissplu Qrgﬁlleﬁlo[ui?lg%n }sgff:&h%g%g{/l gﬁrgh%*; arg hgﬂ%ﬂ%ﬁ; ﬁ{aeﬁ?n‘é‘l%r?ed
Underaiiras condifahet2e3hg oeDMEM meditimocanigiging helnecgssary quantity of

_Rot avi rus, sbabi l i t ACd ' -
cuav 2N b T B FERS RO bk 44 22
The n@t istharrmigenized amd distribntedsn thel appeepriats @ofe qoRtainsy Inghig example

ives tability during 1 week at 370 C while 0.7
DMEh?Bed)r%sreg‘?gg)ﬁsz observed at pH 8.1. 10

Formulations 125 and 126 have been made at 325 g total scale (250 ml) representing
166.6 doses of 1.5 ml (1.95 g) each. Antacid materials: Glutaric acid (Mw 132), NaOH
(Mw 40).

Formulation 125: to 100.35 g water (quantity determined so as to reach a final 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 to those described for formulation
67. In this example DMEM represent 6% w/w.

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

Table 18
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11.5. Fornulations with adipate 11.5.1.

Adi pat e-contai ning fornmul ati ons presented in Table 19
whawe/odren made at the 325 g scale (250 ml) PCT/EP2006/001442

representing 166.6 doses of 1.5 m (1.95 g) each

excepted fornmul ation no 15 45 which has been prepared

t—the 744 g gcal e (35 ni[)prRrepl esrRit | ngiral0 | tiod iter pYiral loss

. 75m . 2. g). each ) 63 i€ Ep d
t the gﬁ"?‘ré’ é“‘%%ﬂ 8“’%%75‘9@5 t'Wépresege?l %ﬁ%éﬁr ogiﬁ
N° of NAOH Tl aill. 95%yw a &etw | Arit Bci| @Hriet erat&i0s Aalcpl "1‘5@7&

Mv 146), NaOH (Mwv 40). 20 Forpnul.ati 5 3
: t @ (édyﬁtity élet/errri)red so( G# o 518%1@ ua{’e”/?%l'neés)

rERRR AT AgySUCEaS Y ¥aY Z8 0 NeGH | 0.1
125?1. @%@Q gd)'gé?m c58aci d%Zn t15'81}75 < ucrosg (44% w w)-.
65Af 0.en5 donpiret|e506%sobYut i|06.40hé s‘rﬂl uti ®0i s 55 6riliZd

by filtiratior—enr—a 10 2pm-renrhrape—TUndet rite
126c/0A@PP i (0463 3808 of SHVEMEEd un%ont & hi g ng 5 0.7
T gt i,EY [Okof O @V4sl US Sbg Obt & n 10600ffu per
50 ose;fs Mgg 4I4n/‘}/t hlrss/ ca?edfstr g 25 is 1. 75 m
* asseds@d by th'éf%hyl Rasset Rie (BRI dent a2 adapiad agrerding BQIEé@'nplﬁ 2.2

bR 0oy O P ey S g B

(abovE@rOY@hdits anta@&t cepacityl@eomigedde be tq0cf9@m>t ity deternined
so as to reach a final 320.8 g preparation) are
successively added: 9.3 g NaOH, 17.00 g adipic acid

I1.4.2.aRota/60s Sigbtify anclmntacie capsciter restlipl et e di ssol ution the
solution is sterilized by filtration on a O 2 pm
menbrane. Under sterile conditions 19. DVEM

In conobgiamrtheonteairng sigbilitydn adigeid ghitgrate fGUEWﬁF'er'ScB‘P'ated to the pH: pH

H

017 ifoeeg ety B Tl o370 e 7350 blogpRRnerh B ate

8.1. i s honogeni zed and distributed in the appropriate dose
container. In this exanple DVEM represent 6. 08%W w.
Formul ation 81: to 116.70 g water (quantity determ ned

I.5. sdroasulati ithadipétenal 325 g 10 preparation) are
successi vel y added: 9.28 g NaOH, 17 OO g adipic aci d

and 162.5g of sucrose (50% w w) . rest of th
115.1 didinsitercoraintodpamudations pesrentes i 7 abl@rﬂ@sf@va%ep PR 4 e 325

g scaI_eo(?gH%ﬁg)i Ras@éténd gbé @gzélse%@"fgﬂorgl @d"g\é )V eR4eh @xEsHtedfdrmlition n°

122- 124 131
45 whigshastieeniprepared @t thehd gseale (355 FRPEPIANTINI 4R 0855H of édﬁsm'
(2.2 @%a@ﬁ 4 P %‘%‘?Mag"n géé“@éenﬁépé&e@ LEPR20I PG bcas €247 ml)

uccessi vel ic acid and sucroaf
repreqenimgu%rlei@sa%owéﬁi (1980} Sactabiiagd Tertairl ATPIAR iv'146),
e dissolution the solution is sterilized by
NaOﬁ?@?r ion on a 0.2 pmnmenbrane. Under sterile
conditions 19.5 g of DMEM nedi um cont ai ni ng the

Formufeibis 35 t%. 1‘5‘%0@5& Qéud’nﬁt}/?égﬂlgtg\etdhsg éd}’gb aéébh]é)ﬁhéi)ﬁ# g
orepiraU) gre SaserNaly addnst 30 GNADES 49940 BGRERFS 20 1449 of
sucrc%'ezzﬂ‘* RS Arteh chitBleBPBESUNitIoAtRe S61§TorCI8 RisMiZSRS by fillfatidhich 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.%w/w.
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DMEM represent 6% w w. Several paraneters, shown in

bold in Table 19, have been varied to test the
wpesbosTresice of the resulting formul ati ons w PET/EP2006/001442

respect to antacid capacity and virus stability. 25

Table 19 BRR* BRR* Viral Viral titer Viral |oss

Formqiﬁigﬂiﬁ: tz?m g‘?ﬁfg W(@Hnﬂiy cIétéFﬁ\lr@Hd sb dsfb r@édh% fidav3absey

_ %owWw %wWwt=0 \g 7?
preparalipn)(avp suedessivgly ggded: f9r?u9 a@stéZ <90r9ea<§jPJ§ gpid %{g 1% 7'% °
sucro%e %\?% é%@léte/"d?ssg@m&?%eo&llﬁfoﬁfwéteﬂfze& %Q@[tra%bﬁ%n@a (Qﬁﬁm
6% 6% 6
membEae busier, sterilg cnditipns 19.59¢f PMESD ”@d@@!ac%‘tﬁlﬁ'fgi'%%ﬂ%‘@ssaw
quant@ﬁ%&égln}szt 0-dbfhirP 10> °qu2per{’dasé/‘@ addeé/ 1R &g B4se the dose |s 1 5 mI or
P2006/ 001442 83 0,928 0.466 55% % 6. 38

1.95 ¢ The FibtwiglimhpmAgeniFachans disbuiag | Wﬁéepaﬂpeaﬁa%qwogtf'“ef In
this e%&o@e DMENP redlfebdp® ©8iv/@. 6.0 5.7 0.3 92 0.925 0.464

06%6.24 11-12 6.0 5.7 0.3 93 1.100 0.553 50% 6%

6.5 15-16 6.1 5.8 0.3 941324066450%6%611

Formdigica® 12 t09’| fG ) leater guéﬁﬁlty (ﬁi@fﬁﬂlﬁecﬁﬁ) 8 ©28aéh 4 6i6alB2%B0g6 %
7 0.3 17 6

5%.6% 6. 5
prepagalionare Sgecpeso #Ide 2480, A0 s ag ShdgfiZ g of
sucrer (‘SO%EWV\QCTh@Festf th8 ForHuidtion @te@@&réﬂ%ﬁ% th t84s&defib&dfor

pH 5.'09 466 6% 4. 94 00 00 00 00
formumgn @769 t@S&é@“B‘S%'\égﬁ"éeﬁ@s%“t%‘% Y5 0.3 106 0.928

0. 466 55%6%6.09/ 12 6.1 6.0 0.1 6.10 107 0.928

0. 466 55% 6% 00 0]
Formulations 82, 8% 91097 100 108 %)2 %)4 131-134, 136-145, 147, 148: To Water

(quantity determined so as to reach a final 325 g preparation) are successively added:

NaOH, adipic acid and sucrose in quantities as described in Tables 19 and 23. After
complete dissolution the solution is sterilized by filtration on a 0.2 um membrane. Under
sterile conditions 19.5 g of DMEM medium containing the necessary quantity of rotavirus
to obtain 108°ffu per dose is added. In this case the dose is 1.5 ml or 1.95 g. The resulting
mixture is homogenized and distributed in the appropriate dose container. In this example
DMEM represent 6% w/w.

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 | Viral loss

Adipic |Sucrose [ DMEM| pHat | timeat | Titer | after 1w after
N° | NaOH acid %ww |%ww, t=0 pH>4 | att=0 37°C 1w 37°C
(M) (M) (min) | (logyo ffu per vaccine dose)

45 | 1.71 | 0.857 | 44% | 6% 7.29 >29 °°
Effect of sugar %

63 | 0.945 | 0.472 | 50.6% | 6% | 6.49 12 6.0 5.6 0.4

81 | 0.917 |.0.460 | 50% | 6% 6.2 11-12 5.9 5.7 0.2

82 | 0.899 | 0.451 | 45% | 6% | 6.39 | 1112 5.9 5.7 0.2
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108 0.69 0.630 53.15% 6% 00 00 00 00 OO0 109 0.69
0.630 55% 6% 00 00 00 00 00O 131 0.93 0.466 55% 6%
WG 2006/04220ND ND ND 132 0.94 0.466 55% 6% 6. 76 BRGI/BP06/001442
5.8 0.3 136 0.94 0.463 55% 6% 9.36 00 00 00 00 137
0.94 0.460 55% 6% 9. 37 00 00 00 00 138 0.94 0.457 55%

83 @%3" @(4#23%&982 @9, 1393@.9419. 4555 65% 6%a09. 99.100

0. 452 559%16% 0010, 25 000000 341

L= L

0. 93 0. 466 Ewﬁbﬁﬁ\nﬂbdﬁﬁer@ﬁ aptacidierpagtyd3 0. 471 55%

6% 00 00 000000145 6r936-#“6355

0001450 [0 ]%) .66/ 13 6
.8.70. 3 0.35855 S50taa| $%3 ?ﬁzo 55%A)°°% gé %JZZ 13 60;.3

P T 58 5%1@0376.%6/ 1%—.714 6.03
02 § (0% § 04P%, ‘di% eg’g eﬁ%a EC0h 5% 048 113 5.9 leo o5
93 131,168 | WB20065B87 >053>/o PCTBEP2006/1601L442 |Di fS&r gint 0-3
sources of commere athpat-er122-0r92 0466 559 69
94 6. 188242 GO6&H 5. 90%. 1 6"/12 ©192| 39286| 55% 6 /o%.éZ 136)51 8
5701 Different éagomTerm aI sucrose 133
0.92 0.466 55% 6% 6. 335%‘%@ % 8 0 147 0 92 0466
05 3590580|60.88 11592 6.8%5{ 768 3 n3z4 0. 8 o 4669 55%6%
6.34 13 6.3 5.8 05 n& O. 92 0466 5"“6 606 854 O.Lf
96 5. @983 9 ©466 358%%sedBNy |t BEOBatY- o (sBik R b (BRR)
trest-asagapted COELT O Exanp] € THl.R. 58 ND 9.1
97no§'ba€t e@?ﬂﬂe d’,‘gst% ré%’ezt 6‘0:8 F_)g?ﬁ tion 45 was
i scarded because the Bgfita cudecapam ty was too | ong 00
Formul ati ons 103, 104_and 108.—109—were—di-scardet—,
103beopiisd @d6pi|c5a%i d 6¥cny4®4l lli ses |5 on standing at
4 For nullati ong no 107, 141 and|142 were di scarded
b&:adsethev were gimlar to - -
104 | 0.610 | 0.466 | 55% 6% 4.94 e ee
105 0.69 0.466 | 55% 6% 515 6 5.8 55 0.3
106 | 0.928 | 0.466 | 55% 6% 6.09/ 12 6.1 6.0 0.1
6.10°
107 | 0.928 | 0.466 | 55% 6% °° 12 °e °° e
108 | 0.69 | 0.630 |53.15%| 6% °° °° °e °° °e
109 | 0.69 0.630 | 55% 6% i °° ee °°
131 | 0.93 | 0.466 | 55% | 6% 6.45 12 ND ND ND
132 0.94 | 0466 | 55% 6% 6.76 13 6.1 58 0.3
136 | 0.94 0.463 | 55% 6% 9.36 °° °° °e °°
137 | 0.94 0.460 | 55% 6% 9.37 °° °° ee ee
138 | 0.94 0.457 | 55% 6% | °°9.67 °e °° e 0
139 | 0.94 | 0.455 | 55% 6% | °°9.92 °° °° e °°
140 | 0.94 | 0.452 | 55% 6% (°°10.25 e °° ee ee
141 | 0.93 | 0.466 | 55% 6% e °° e °e °°
1421 0.93 | 0471 | 55% | 6% o0 o° o0 °° °°
145 0.93 0.463 | 55% 6% 7.66/ 13 6.1 5.8 0.3
7.55°
144 | 0.93 0.460 | 55% 6% 7.73/ | 12-13 6.1 6.0 0.1
7.80°
143 | 0.93 | 0.458 | 55% 6% 7.96/ | 13-14 6.0 5.5 0.5
7.90°
124 | 0.95 0.466 | 55% 6% 9.48 13 59 <2.85 >3
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formul ati on al ready under evaluation O Formul ati ons no

136- 140 were di scarded because the initial pH was too
Wh@h/087205 11. 5. 2. Rotavirus stability and ant aBCTYEP2006/001442

capacity - results Rotavirus viral titration at

different points in time has been eval uated according

tothe procag ﬁ’ér%n \(ﬁe 05! cErhAERis a%li‘;ibté and the

ant aci d capaci fornmul ati on _has bheen

1226V @lagatleglabe! || BBING Bite |p6BBOCOlI12yi YerB.0 n| Exafpl ¢ 01
111.2 4. Th_%raelllfc- ar i1 ; L

1yt vy ot M
----- o>—ar U— 1 gyl T acrcuyu 111

12300921 |aPd682. 55%b||e6%0 |- 692r al st abi l#%y- a g?w

+

tenperature T YT gouﬂe‘so‘?’%mﬂmﬂlél% lg)ts@rage at room

tenperature 04d, accln Qse 1. 2 nr
133ﬂ*g!%zﬁ 5.396 655% ITB%Bm*s:ﬁS 5.8 5/8%85|5.585.0 8D

5 6 511 50 o1 . Ccle ©
T J. U JLr I VU J_“F

1475. ©.902 6.4665. $5% Q%o 0632 6 H-26 5.8 2 458 b4 36
D

184 B o BAPROL A5% |oB s, é%é’% 5 B 7% 5. 20715 9°
1485 5)@24 b:4865 45% 9 6%)': 101615 2%37 132.95. 8 5.08

= month(s): hnvo

* asscased byTepost REE R IERES a%faﬁaptefi |aF?%{9E“8 ﬁ° E%%@?"eﬁ” 22
ND = selieteyaningd; 4¢E repeRf10 ffu &er i ne _dose ter

°° Forpulgtion 4fwas igcagdepbeca &}' ’2%3 4

** Formulationg 403 gH4eans @861%9 Gvege |sgarge% Sc%usg Plcsa gec%/sf‘a%ses

on stadggzt4-8Co
°o Formulations n® 107, 141 and 142 were discarded because they were similar to

formulation already under evaluation
°c Eormulations n° 136-140 were discarded because the initial pH was too high

I.5.2. Rotavirus stability and antacid capacity - results

Rotavirus viral titration at different points in time has been evaluated according to the
procedure given in Example 1il.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
(logo ffu per vaccine dose)

1m* 2m* |[3m* {4m*| 5m* | 6m* m* 8m*
63 5.8 58 | 55 | 5.5 5.0
81 5.5 4.9
82 5.4 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
95 5.6 5.5 5.4 5.4 5.4 5.1
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82 5.9 5.75.75.45.8 835.95.85.85.75.9 916.0

5.7 5.8 5.8 5.8 92 6.05.75.95.95.8 93 6.1 5.8
W®»2006087205. 7 94 5.9 5.8 6.1 6.2 5.8 95 6.0 5rO1/6P®06/001442
5.8 5.8 5.996 6.16.05.75.95.95.8 97 5.95.85.7
5. 5.8 5.9 105 5.8 5.5 5.9 5.7 106 6.1 6.0 6.0 5.8
ggu 6.1 5.8 5. 858 12256 0 5.8 5.6.5. 9 523 b. 6.3. 7
.915.8 1335 8 8 610 5.8 134163 5.8 6-05—F—143
55 5.5 | 124 8. 1 6055 4 545|658 5|8 344 |+ 49

1(s)7 Blank bgxes = not |def@rm ned 5 45 WO

mi
19% 6/ 087205 PCT/ ER2006/i1001442 Th M_%%@
100r nul at i i ons 91-94 was |measured by Pre ‘Baﬁy
1?;% sett=Rrce| method™ ([Seg EXa@l ¢ Blal. 2. 2) and shows
possibilitieslto rdach 8 12 116__od 20 min at a |

* = mopth(s); Blarktexes s ot detgrraingtown i n Tabl e 22 and in
Figure 2A. 5 Table 22 Formul ati on 94 Fornul ati on 93
Formul ati on 92 Formul ation 91 tine mn pH pH pH pH O

Table®11-\Vigal Stahility 843€¢ 1 5 .11 5.07 4.93 4.79 2 5.03 4.98

i 844G ol trafion Gftér Sofhgd at 4°Cliog Fidp@lvatcié dbeb) 4145
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 5.6 6.0 | 59 | 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 5.9 5.8 5.8 5.7 5.9
91 6.0 5.7 5.8 5.8 5.8
92 6.0 5.7 5.9 5.9 5.8
93 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 | 5.9
96 6.1 6.0 5.7 5.9 59 | 5.8
97 5.9 5.8 5.7 5.8 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 5.9
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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10

5 4.85 4.76 4.58 4.34 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
We206/0872866 10 4.57 4.42 4.17 3.70 11 4.51 4.BOI/APDB6/001442

12 4.46 4.29 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

The aé‘ta&ii'i c%ga?&g ot RorfhuRBoss 6694 AsInBurt £3.tAd ‘Bady Ros8att-Ra

. /5 24 3.65 In conclusion, a%...sobsr e fgr té?)e.
methadt (P ExamBN) P & GHANI 416 ASGIDINES EXBaGLY pige Ao or 20 in ata
pH > £ &fHeG8sulid ahd ShbvirtInViRlble2 2l inGHiguge 2@, good stabi ity

ata (see for exanple formulation 124 which has a pH
of 9.5 and exhibits nore than 2.85 log of viral |oss

Tabledf2t er 1 week storage at 10 37C). The hi ghest

acceptability limit value of pH is aboyt-—S—0f(seef

exanpl eresIsion 94 | Eompulationds | Bpripialion:93, | Fabiitian 91,
timeldd@h) flor whpldh a viral Pbss of|[0.5 PHg is phserp

after 1 weakiq at 37C. 46.50\D 2006/ 0872905 6.37

|-’1IL,|/£E 290(2/5)@11442 A suw ppbl e pH rangs is betwegno

apout” pH' S pgid_apout pe® Tof Thepg,Tormil ati ags,

L T AL N e TR

i4 a gpod cb¥ronise wi4B3optinal kA7 valy :

% 4 anp pKagsz. 43)| whi ch7al | ow|t he 4.88get ant acfd4

@pacify (g t= 12 mypoto be reashed using 4.23

Lf?i?n Im“efi ﬂj\p_{lt €s oj ggaterial (ahout 100 nggper

g | Aes 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 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 value 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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these quantities are conpatible with solubility
parameters thereby allow ng fornulating the vaccine

w0 pooa/ogase vol ume of 1.5 m. This is not possi PCEERDE001442
the classical citrate 10 phosphate formul ati ons due to
technical inpracticalities such as the crystallization
of phosphate (see conparative Exanple 1V). They are

I
A sultabie, BHaREDS EERBIe SOELIA P AP PR Os e ggefigle wir

amos?%]ﬂ%@teeraﬁée ofiERasEsH b® @ichsH 7ar boxyl ates. 15 11.5. 3.
Ef fect of "virus titer in the vacci ne dose on virus
stability The follow ng experinment was carried out to

5 Adlpat%V(Q |fét?bt Sadithe rﬁétfeﬁ‘él} fofthulbdigh is @ gdoal corpravise M&thtaptlmal pKa,
060, 106. a. vacc

values B A8V P SONBTER Alne rBRCaoed BTy o =T it o
be redchéd 85ih§ Pedtonahié haamities pPinatesial (abbutM®0hag péredase). In addition,

e SN HEn i oo eI P Bl AR e

vaccirfRGh @ dsB Yofuphe éfh% ﬁnl athacie ho’gposstble mtlEbtmrq!ﬂselcalldtra&eZ

1o phosphals fermalatisaaugipiociib MorastFRIfes sfch A5 tgp EfseReidof

phosphdielis6e E@mgé‘ﬁau‘&lEka}ﬁ;ﬂe }N") '&ihey areelsd co'ﬁnnaé|blea/flltl‘e‘(oxmw

paran%f;\%rg~p\é’co>9<1':\|€i 3;"{% WF r?%f ?’8’9(? Mpfgb a;c] )p:ﬁ{ P/ké&@? ?élagte%éc

comp¥r@a &b Bthedl 08®pxyIdes 0. 928 0. 466 6 0 55%6.59 12 6. O 5.7
0.3 101 0.928 0.466 6.5 55%6.96 12 6.7 6.5 0.2 102
0.928 0.466 5.2 55%6.45 12 5.4 5.4 0 25 * assessed by
15 11.5.3.t1HFRcBefyruRtiss @t the Riacaing @5¥e)ort wists séabiliylapt ed accor di ng
to Exanmple 111.2.2. Table 24: Viral stability at room
tenperature 47 WO 2006/ 087205 PCT/ EP2006/ 001442 Viral
The féllowlir@t é)@éﬂﬁfeh&ﬂassta(m@cgeutab evaloatetteerpiecholithe inikal (rotaymes titer

B L N e
4.4 * = rmnth(s) bl ank boxes = not determ ned Tabl e

Rotav%ﬁ% v%(%l;t@rgﬂ?n %ﬁg\!h#félrtﬁﬁjfpomtél % tm\é ﬁgs géér%va\ﬂart?d a&éokﬁﬁg th tAE

procedure given in Example lil.1 and the antacid capacity of the formulation according to

20

the protocol given in Example [11.2.2. The results are illustrated in Tables 23, 24, and 25.

25

Table 23
BRR* | BRR* Viral | Viral titer | Viral loss
Adipic | Target |Sucrose| pHat | timeat | Titer | after 1w after
N° | NaOH | acid Viral | % wiw =0 pH>4 | att=0 37°C 1w 37°C
titer
(M) (M) |logs ffu (min) (log1o 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 55% 6.96 12 6.7 6.5 0.2
102 | 0.928 |0.466; 5.2 55% 6.45 12 5.4 54 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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15

20

No at t=0 after 1w 37C 100 6.0 5.7 6.0 5.8 101 6.7
6.5 6.6 6.4 102 5.4 5.4 5.35.2 * = nponth(s); blank
whoooessofot determned 5 I n conclusion, in theCT/EP2006/001442
eval uated range, rotavirus stability remains simlar
and acceptable whatever the initial virus titer.
—_Formulations wth adipate in the presence of
clal ciumions 10 It has been reported that cal ci um nay

inf | uence t RgapiitAftioh iatt¥r ABKAgE anfoerM@hiperatade r ot avirus

All gl ycoprotein V cTZwﬁ?il@éemmeldmsa ctyostelium
scoi deum (K R lournal—o

&chrRdNogys B6,| 448-189)". | P ayT'Be bemef i Mal | (%"
10 f[d—caj cirumiions [To The 5 ad| pape|rotavirus [iquid

ornmul ation|of the inventioph, as|they may contribute
10tj0 the| 15 stjabili|zation &® |of.avirus withinl the

1 1 1 h £ 1+ o~ ~f
r il ationlAccordi-nghy—varous—guanti-ties—of

10?;:al ciu i ons havie been 4%st e#4in the |adi pat e

Py rﬂ%x JajEaBimindd© al ternatives have been
m? Ggéﬁ&a % and Ca(OH)2 Fornmul ations 98, 116-118: to

9.28 g NaCH are successwely added: water (quantity

Tablezﬂi %%?E@Mﬁ?a%@@s to reach a final 325 g

eparatl o g-adipic acid, CaC2 3gs—s
|n Tabl e 26, (a preC| pli tatilon occurs but |t he
Pr &5LPtitadt B 1 ofhR& ves 1@k tiepmen e3,h®_ur4rﬁt| I Biitg |atom*
roomtenpefature, except in forrulatijon ng 117), and
N°178.at5=Q of altge WS4 CThe 48 WD |2006/[087205
*?—» 006/ 0012 resg of [the flormuljation fgps &g
10q-’olent g o thgée desicri bed for| formulatijon 82.[ In
101 hi s 6jor nul ati g5 DVEM r epriesent] 6% w w. Foré@l at ieoh

90: t o wat nflf\/ Hetvrmn d cnaine + A rAaa~H

MU oU oo U LI~ A |

102 | nal5.425 pr eﬁdr at i on) arle 5 |successivel y-added-2

* = ) bfe 26, 17.00 g adi pic aci d,
mgﬁtagy’gm?\laéﬁ J‘diggteyﬂgmé@of sucrose. The rest of the
formul ati on steps are identical to those described
In cor&%}[sﬂno H%E%\/b@lgte%%anééq rétNicus <40 Adrh&Rs SV &RP5R8pRble

ot avi rus vi titration at different points
whatevar thereitiplagrupditai. eval uat ed according to the procedure
given in Exanple 111.1 and the antacid capacity of
t he for mul at i on has _been eval uat ed foll ovm ng the

dipateiin thepiegans lgum ioAthe results are
|IIustrat ed in Tabl es 26, 27 and 28. Formul ati ons
119-121: to CaCl 2 as specified in Table 26 are

It hasshespeergriasl thatraiem mgytiefuence thestakility gad sPRfPrBRfiogf gaavirus

SA1 1{%@%@%‘1@2@/# A3t ifIDRBSRIIF dRBdideSmIR Rl EYadid et b, 1996,

Journal of Biotechnology 50, 149-159). It may be beneficial to add calcium ions to the

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 alternatives have been
tested: CaCl, and Ca(OH)s..

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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precipitation of Ca(OH) 2 occur, but the precipitate
redi ssolves after the adipic acid addition 15 except

WO poobos7208 at i on n121), 17.00 g adi pi c aci d andpdi/BP2086/¢p1442
of sucrose. The rest of the formulation steps are
identical to those described for formulation 82. In

rest of E% F@mﬁ&éﬂ&\' sMpsdte IMI & fHoes dascribéd fonkormdatitalfZe Irpipis

BRR* Viral Vir titer Viral loss Adipic Sucro
formulgsian RMEM faprgsent;oy Y"?"’c’rfter 1w after N NaCOH gm d CaCl ;e

‘(%l)\g//}/vtf—fo pH > 4 at t=0 37C 1w 37C (M (M (M (nin)
Formulgtigm9 go 40 métqp;%%u%\%glc%qgrfggecggcg%%%deaéﬁg 89% é%g %grgééraﬁoﬁ\gf"are
succes%%e@/ aHded 804{031) 44 6pdtif2aA8n 026 @6 010029 aBPl6 acid.5).029 tNa@H

and 17§17‘,5 gc;of}gygrlcégifg@egé%bgfsth% gqm%%l st%%{ fg%%g %c%é"f_b tﬂﬁgé Qescribed
for forrAul8ich &2 % fhisl@rrhdiatiiéh GIVEI\B rdpresentl @ VOWO R8tayirys eira fitygtion at

differeniconmapgires b b ol Ked 2eroRint B0 Bklaure given in Example

1.1 arfkﬁhéRénféc@ dapdcity. of the amelas@dhawbedmeevamjed:{@&@@ﬂg tfm rratocol
aiven RGP figrd THeroai s IEGEAeSf T A anki. 2 2

ecause sone
precipitation of insoluble material occurred duri ng

t hei
romnnpaa S 28 Gl s Rl T et 8o iRbdiay adiec e
(quanﬁt? ABRFRInNLE o Bk 2@ idhchfafinaes25/aprepacatidnls 8)28 abdla@Hnn Hispase

preCngatpnqu é)aéog)%oo?u% th t%? f}éec‘@k bﬁx?é;?kegr’gg&ges %’?egrfﬂgégéig% a'éld5add|t|on
excepPinfofmulation 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% w/w.

Table 26
BRR* | BRR* Viral | Viral titer | Viral loss
Adipic Sucrose| pHat | tmeat | Titer | after 1w after
N° | NaOH | acid | CaCly | % wiw =0 |pH>4 | att=0 37°C | 1w 37°C
(M) M) (M) (min) (logyo ffu per vaccine dose)
98 | 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 5.9 6 0
117 | 0.928 |0.466 | 0.018 | 55% °° °° ee °° e
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% °e °° °e °° °°
Ca(OH),
(M)
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99 5.4 5.4 5.2 4.9 * = nonth(s); blank boxes = not
determ ned Table 28: Viral stability at 4C Viral Titer
woRealbs2Ns er 1 nt 2nt 3nt 4nr 6nt 12t at  t =OPEIF/EP2004/001442
37C No 98 6 5.85.86.0 118 6.1 5.8 6.2 6.1 116 5.9

5.8 5.9 6.1 119 5.96 5.95.9 120 6 5.8 5.9 5.9 99

L Q = =

99 | (0-9P2.| 046 (E:r]o? 610559~ | "68EN{ $k.140 aglg bpxesy = noto 1

d usi on: the stability of tavirus in
assepﬁé&jsl&}nme mey mbséttﬂﬁic'e ¢BBR) test &$ adanted eerording Fop@mmead!l-2.2.

o Form ? ?ﬁg %70 \ﬁé@%réc}gib%%%e%ﬁ dsdgné“ﬁ%hlpﬁétndﬁéf:ﬂné@hlb%h

mtrl urd rinco btal ne fornul ati ons
ate %c@ [ Hégsgrre con tlons and cont ai ning the sanme
g

i ngredi ents except the 15 added cal ciumions (see for
exanpl e fornul ation 83 in Tables 19-21). 50 WO
TablemﬂmraB%BEltPﬂWOEmmanﬂZ 11.5.5 Fornul ati ons
it | Ol
om0 e A B e e SR (B ose
arre poi nt |nt|rre oral polio 5 and rotavirus
acci nations. The objective of the foll ow ng
xperinment was to_assess whether both vaccinations
fentcorat | bBer d rekped mienan” or @1 golBMb/ § otBvi|r "
eorbtRed—vage e —vas tirer repared. mpositifjon
98of oPV|medi Um used for (?eém a?'?ons%f’i& 1%?- 155 10
1qaater for injectipn: 80. @aF Lagtal bum ne hydrol ysat :5.0
1500. 00g ter for inj pmw oh: 200, 00E | Sodilim

o oot

t1echl ori de: 2040. 00§ Pot|a$sd um A oride:| 120. 0og 15 51

Myoneociliim ol £ o o 7 115N fa¥al L0 A 5 -6—M
v g esStti—Ssur—ate—71izU. 9 NAZPCAHT 5o, PUJ
1193 ucos¢ anhydre: 1200. Coé?éj soﬁ'ﬁm ne sul fate] 15.009
120 5.7 5.1
99 5.4 54 5.2 4.9

* = month(s); blank boxes = not determined

(D<mm<,

Table 28: Viral stability at 4°C

Viral Titer Viral titer im* 2m* 3m* 4m* 6m* | 12m*
at t=0 after 1w 37°C

N°

98 6 5.8 5.8 6.0
118 6.1 5.8 6.2 6.1
116 5.9 5.8 5.9 6.1
119 5.9 6 5.9 5.9
120 6 5.8 5.9 5.9
99 5.8 5.7 5.9 5.9

10 * = month(s); blank boxes = not determined

Conclusion: the stability of rotavirus in presence of calcium ions 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
15 added calcium ions (see for example formulation 83 in Tables 19-21).
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Tween 80: 6.00g 20 Cal ci um chl ori de. 2H20: 80. 00g

Sodi um hydr oxi de: 30.00g Sodi um bi carbonate: 660. 009
wob@nos7202d: 6. 00g L-cystine: 30.00g 25 Hydr ocPCDEP2D06/001442

acide 1 N 550.00g Polym xixine B sulfate : 30.00g

Water for injection up to 300.00E Fornul ati ons
149-155: To water (quantity determ ned so as to reach
a final 325 g 30 prepar atl on) ) CQFSSI vel y added:
Dl ; § 25 r geset i bed in
Tabl e 29, and 178 759 sucr ose. After con‘pl ete

di ssolution the solution is sterilized thrat Pl

Some gputipedmpupiFaHENBTEMES REsOSeE 3Y ”ée %%H‘EI%?'F Rdimeprg"pol
and rofté?)lﬂJQ%&@néthbﬂs OitHRBbidcties ofthe felleaing é)@drlmenﬂ'\ﬂdtd i 429¢ss

M medi um cont ai ni e . necess
whethpekalD VGRS O OB S ADEK BRI BB AR
combilBEACBHeORARInBIdIGe tofgpare essary quantities of 35 Polio
viruses to obtain 1066 of type I, 1056 of type II,
106.1 of type IIl CCI D50 per dose wer e added. In this
Com 6§1§@n bINOPUes&YiiE udediforformulalio®S5140,13he5% esul ti ng
mXxture is SOi) WD 2006/ 087205 PCT/ EP2006/ 001442
Waterigiipigsti?s 89-%hd distributed in the appropriate dose

LactalBthr%l HWPolydalfr 150090gexanpl es DVEM represent 6% w w,
croselss 50w, NaCH is 0.92M adipic acid is
Waterdomlémlonr% 9959 NaOH Adi pi ¢ water Rota Rota- OPV OPV

Sodlu@:’c\,ﬁléﬂa\é 2040.0odvedi um virus medium Type | Type Il Type
PVEM 14 _ 5
Potasgug‘ochorl e: Q%@ng@ 2717 994939 9 9.2 17 92.55 19.5

100.55 14.24 5.26 - - - - 151
Magn@suamlsblfat% ﬁﬁzazeozm)gs 26 8.00 - - - 152 9.2 17 92.55

973% 0.07 5.30 0.53 2.10 153 9.2 17 92.55 19.5 -
KH:PG, &$-09930 - - 154 9.2 17 92.55 19.5 - 7.47 - 0.53 -

GlucoddanBydte 1200005 19.5 - 5.90 - - 2.10 5
Neomycine sulfate: 15.00g
Tween 80: 6.00g

Calcium chloride.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 149-155: To water (quantity determined so as to reach a final 325 ¢

preparation) are successively added: NaOH and adipic acid in quantities as described in
Table 29, and 178.75g sucrose. After complete dissolution the solution is sterilized by
filtration on a 0.2 pm membrane. Under sterile conditions, and following the quantities as
described in Table 29, 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%° of type 1, 10%° of type II, 10%" of type Ill 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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Rotavirus viral titration at different points in tine
has been eval uated according to the procedure given

WO pookvsmpd e 111. 1 and the antacid capacity of BEEEP2006/001442
formul ati on has been evaluated follow ng the protocol
given in Exanple 111.2.2. The results are illustrated

homodeRised 3Rk Bistbutelin Tabbsoréfticid Boddiantdind b thasé exdmpiés DMEM
Iters in CCI D50 /_ dose** %BR T%?et .Tar%atI @@g&?’t
represer@trﬁjfew/\mostt@m@ﬂ%aWOml@v 15:0- 2 LR AP i ter

Titer I Il 11l mn Type | Type Il Type |1l t=0 1w
titer titer titer 4C 37C 149 12 no no no no 150 10 no
Table@® no 106.2 10 151 10 no no no 10 10 152 no 10 10 10

4O

AR TRdiplo Pwaker LIV Rotd ndORefa-153PVio aORG npOPY55 \faPV
o no 10 * assessed b%#,the Baby Ro(?sett Ri qe %ﬁ{éﬁ] Type Iil
est ad a&apled acddfediyg | VIUSEXdRRE™|1YP5 1o It

an be|estimated t hagmeme | corrgspondence bet ween ff|u
nd CCID50 i s aboutl 0.5 1 aga (f ar arple1666—as
s

O~ 3

\IUI

1 Iy
dxpidesdeddin| co8Dsq i 9 eqli vl ent Po roug%y 1085 a
T4 PLESTEY 111 gbles el 4105¢) . - BllaBo boxes: - nof - -

det'er nilned 52 WD 2006/.087205 PCT/EP2006/ 001442 — " na"
150{1}9&2\5 t|Hdt t hd0B&Pr|ddpdndil ReFi Ir us “was| not - i

NG YT Parat edTigh 458 140J47ul| & deoncd ogi ons: - 1) | Pol-i o -
151rre'%|2um i? cof gati blle withlantacid capagity(BRR-12-rif

154 9.2or rit7at | 09204d)19.5 2) Pol i bO-REdi umP8 coMPRt i bj2 1°
D -

r + N D

Rat v ( iig [Tornul apon nd30 t ¢
15% r'?rul a i ILEQfSéfLS.J 5 2vo

tion ere it can be seeh thatlthe same

154 9@rs |affe oltoRiFed t% bdt h-for AdFati pns: boPP3 at -

D—AC—and—aft ] ek at - 37 gp3) ROt avi fus - 210
15 oSi ﬂwon [ SQ?C%%ﬁ I'blelwith poliavitus (obtained
5 expected polio viral titer in fornulation no 152). 10

Rotav?‘r%%gi'ﬁq ﬁigg@%g%iic}iﬁ!er%t 60“1?3 ﬁ\qinﬁ@ﬁﬁs 6éHnr@UaﬂIaitém§cc@Hﬁrﬁg% tive

procedure given in Example 1.1 and the antacid capacity of the formulation has been

q

evaluated following the protocol given in Example 111.2.2. The results are illustrated in
Table 30.

10
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 Titer | Titer |1 I! I!I
min Type ! | Typell | Typelll | t=0 1w titer titer titer
4°C 37°C
149 | 12 no no no no
150 10°%° | no no no 10%% | 10°2
151 10°%° | no no no 10°%% [10°°
152 no 10%% [10°° 10 &1 10%7 [105%% [10°2
153 no 10% [ no no
154 no no 10 °° no
155 no no no 10 &7

* assessed by the Baby Rossett Rice (BRR) test as adapted according tq Example l11.2.2.
** |t can be estimated that the correspondence between ffu and CCID50 is about 0.5 qu
15 (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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11.5.6.1. Freezing at -20C 15 Rotavirus fornulation no
95, after 6 nonths stored between +4C and +8C, was
waeaipaisesl to 3 successive freezing (-20C) evePCEEP2006/001442
according to the following timng (Table 31)
. 11.5.6.2. Freezing at -70C 20 Rotavirus fornulation
“no” n%%BQ fhat ﬂ'fgtc%rrreéﬁoﬁm{& iRis SR RA inkeiporfed e forthutBC, was
submtted to one freezing at -70C event according to
the following tinmng (Table 31). Tabl e 31 Duration at
Conclusig®: T= +4C T= -20C T= -70C t O (after 6 nonths at
1) Pol%zrﬁ%gﬁ'n\fé &briip athlc,rwér?Qnt@lams:a ﬂF(BRerz@LB. in Soreriugdtion he 149).
sSV|as 1x-20C 6 via a?k .
2) Policr el camRabIaWih RopYIEpEaNY rouiade! BYEOZ fimplation
n°151B@R&ef nf c%W bezs%en:ihé’t'tﬁé Samé tifers2aré dbtaised3por BOE foluiatianeboth
at -70Ct = (after 14 3 vials nonths at 4-8C 53 WD
at t= Omﬁ@nd@ﬁzwepm'ﬁ*ﬁo@) 001442 Back from-70: 3 vials
3) Rofavrruelc% sftion¥s coffatiblewigapdiogisusiebeairtitadypzetdd polib viral titer
onpared to the viral titer at t= 0 (4C) and also to
mforrf]lH@tlon‘,n ®)titer of sanples of the sane age stored at
t he Esual refrigerator tenperature (15 nonths at + 4C
|n t his case Resul [
Bt ) fesults aelsho¥vnéin 9b|_t8 %5 Eix:l'gglce

5.8 N95 2x-20C 5.9
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) events according to the following 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=+4°C T=-20°C | T=-70°C
t=0 (after 6
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 3x-20C 5.9 NO5 I x-70C 5.9 In conclusion, the
conposition of formulation n95 (adi pate fornul ati on)

w0 200608203 i bl e with at |east 3 successive freRZI/RB2006/001442
events at -20C. it is also conpatible with at | east
one 10 freezing event at -70C. 11.6. Fornulations with
TTatate as a| gaflopayl-Ad: 8 Mdis6f 1. Formul ati ons present ed

t=1ig2_i}a]§b| e 33| gexmeoted fornul ptions 46, 64, 84,| 85 and
have been nade at 325 g scale (250 m)
representing 166. 6 doses 1. J q_@ﬁ

The saﬁmnl@a:wgrerﬁtag'zﬁdﬁ@,d compaTRA (7 E?‘e verialT ”%‘w%\*ﬁﬁé? ORBFSNR the

viral titﬁf%f- saiiddibrahd S4mé Qgé@tofkﬁﬁatbﬁ@ DsUEh esfrigdratbd tenspeadtere( (35

resenting 20 doses, of f%)l (2.2 g) each.
monthagt aéu 'm@tsaﬂsa) Resyis argighpn I 146), NaOH (Mw

40). 20 Fornul ation 46: to 15. 74gvvater (quantity
deternmined so as to reach a final 44g preparation)
Table 32e successively added: 2.4 g NaOH, 4.0211 g nalic

acid—and [T9:5@ 408 suer®senidd4%0nM w) . After conplete
d| ssolutilon the sol I_ltl on IS ctarl |Zed by flltratl on

A= |

oN°85 0. Zpm nEforang. Und&®sterile conditions 2.34 g

TNeSS T PYFNE mEdT UM cont @i ni ng gdie  ne¢essary quantity of
rotavirus/ to obtain!106 0ffu per ¢lose is added. In

N°§$12&26‘éCée the dose 25 is P95 m or 2.2 g. The mixture

65 aPeRTgeNT zed and distrigiged 1nithe appropriate dose
N %gdﬁ(lglbner In this exanple DVEM represent 6.% w w. 54

°W)12006¢087205 PCT/ EP2006/091442 |Formul ation n 64 has
been—rateat 318 4y scale (24475 nl) representing 163

In con%ﬁ?:%%ﬁaﬁlfe co%@%gﬂ%mﬁoﬁlgﬂonq?gb adipata Sdrehulibey is @bﬁvpatlble with

Mv 40) For
at leadlB himsetriverireeaing exents 30 S Ealt & q‘%@?ﬁ‘eat\b@p‘f"gﬁ%ﬂ Sgé’“e

f 1.5 mM (1.95 each. Antacid
freez”?é?‘gerrggf%%wal i c aciél ( My %)46), NaOH (Mwv 40). 5

Formul ati on n 85 has been nade at 130g scale (100m)

m (1.95 h.
6., %@Frﬁ&lg{‘ér{s%thﬁrﬁ?létedégsaeéar}aéx@aC?d ( MN( e g%\lagf:t:( L

40). Fornmul ation n 86 has been nmade at 130g scale (100
11.6.1. mF)orHﬁGIgﬁ iR e&éé?wlge(ﬁﬁ T@b%@ﬁ@x@éptéd BrmUlkatiérs 26, &), 8eaghand 86)

d
have 4egn made Bb32RLY 861D B f@j;résﬁ?‘gh% 1%\%M€I@Psi%ﬁamm' §{ #

S 46) NHOR 4@). preparati on)
e e DM O 51 2L0 g |

acid and 162.5g of sucrose (51 %wWw. After conplete
Foerl'aﬁéﬁh“&ézﬂé’s bét rﬁQdéJét'@I@ dc%leS(BQYnhI | ieprsbehtnd 20 dosasiodn.75 ml

nbrane. Under er | |t|o 19.5 ¢
(2.2 yeaBENitAsd matarls P MBligasH AV wn@@Sg\EagiW AR 1y of
Formp%hd*( ié Ut% 1*5@46@%&@(@@&’&96&@@@@ @03, tb sea:dcbefmal 14y
preparation) are successwely added 2.4 g NaOH, 4.0211 g malic acid and 19.5g of

sucrose (44% wiw). After complete dissolution the solution is sterilized by filtration on 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,

54



10

15

20

25

30

15 is 1.5 mM or 1.95 g. The mixture is honpgeni zed and
distributed in the appropriate dose container. In

wa bios/ogmeespl e DVEM represent 6. 12%Vv w. For nul apCDRP2006/001442
to 103.9 g water (quantity deternmned so as to reach a
final 325 preparation) are successively added: 14.90

Formu%tivlb\‘)ﬁqd?ﬂrés%geﬁ b%‘t 61844 dcAd @Mn@)&eﬁ@sémmdﬁe do569f
he rest eforrrulatlon tep% |0al
1.5 mit(d. %mgecme%a%@etema&s DiloMalif agsl GHjwea! ﬂﬁ?%ﬂ@ ;
Formu%%gfm %4%%%6 ma%%ed@ﬂsw/sdwéﬂuoﬁﬁﬂ)meb@tsem@ 662 ddses of 1.5
proceeded as for fO{ I ut with
mi (1. %mgmcedAn@ﬁ@mtgnqlg&wg%P@ My 3% h%‘?'ﬁEM ‘%Ugn 78:
Forml{l\ﬂ igh° %% r%sQfeer%fe dtt’l3®g§s§dllé?(ll©ﬂﬁ1l)vrebbesen|td@066 BdOEswf 1.5

|
I (1.95 61900, ﬁmﬁa@nd rggta!eeﬁs Aciriq oA MdeB) NS o t2'508 '
Formu?é\%n]n@ %G%S%e%H%éb%Qat(‘@@g%&dld\/M 00Thie réeesentifhg 666 doses of 1.5

ml (1.9 a5 VRIS SR S ENRRPr AN 6o

ww. 30 Formulations 79 and 80: it was proceeded as

ol P St B 55 SR e S

prepar’égr;ééﬁﬁwgéég&%giadd%ﬂﬁ BRRE0W, 122150\ malic beit end ¥B2.84 of
sucroed (0 W RABH SErRPB PO IR g o p & e BY flficon 2
0. 2pnillm$§n¥)gan% yhgﬁﬂ(}/@tgﬁ/labaamﬁdr@gm @bﬂDmEM wedzimeordaisiey ths
necesg g RnbY, o IRVLE.1q 9DGIILE, 81 oi dosp S gods Iy hizjecbe fdf dose
is 1.5 8%op 1 @6 9131’ h2.-rfixrdis Gomogddizdd arDditribated50 tetpaptiBie dse

% 6% 00 74 1.490
Conta@evd%t@%%%%'é%f@%r@r%sqa“tél‘%/s "‘?"3’ 1. 490 0.746 56% 6%
00 76 1.79 0.896 47%6%5.21 14 5.7 5.8 0 77

Formgllg' 57@9[6 504 :38 ? pg" é@v@%@eg(qgg@% destélgmi%'eg sg as Zc? redién tacﬁngr gf56
preparation) are successively added: 14.90 g NaOH, 25.00 g adipic acid and 162.5¢
sucrose (50% wiw). 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% w/w.

Formulations 79 and 80: it was proceeded as for formulation 78 but with adjusted amounts
(see Table 33).

Table 33
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pH 6.48 7.05 79 up to 0.746 50% 6% 6.42/ 9 5.9 5.5 0.4
pH 5.98 6.410 80 up to 0.746 50% 6% 7.43 9-10 6.0 5.4
WQ@2@6/08105. 05 86 1.490 0.746 50% 6% 5. 82 11 6. HCBEBR2006/@ 1442

84 1.490 0.746 50%6%5.82 11 5.8 5.8 0 85 1.490

9. 746 50% 6%6.03 11 5.7 5.7 0 *assessed by the Baby
IE*SUbsell RICe[(BRR) [T est | aRRApERR] pcdct d| Vil titer | Viral Iosq
'.Xanp @%a%‘d@ se [?l(/lg tH fOfHEHLQ{ oﬂte73 ‘éﬁ§_1w after

c!scarc |cuI Ies during sterile
fli Ndatat i ecid dyude wov h?/ogIHW virsos PHY “of g 5oP (5 op1"5368
Rornmul ati on 75 was |di scar ded because

S

min (I?ofrgéolsf‘u?p:é({ vaactcine dose¥

ol @i 1ji M9 i on of sucrose Rot aw'ts|v

. . [ on._a

46 41 HTAT &M 7901 Nkg% N %M 583 %@@ eVabuat £d &m8cof dilt

tlo ihe! procedure givenlin Exasple—1l-1 pnad—the
64140 d @agaci 69%of6.4A) f 6.0Ru diltGn| hBY berd® | 01

val iatlad £ A1 1

Sa Ay uou'._c 1 g JeETP oc¢ot glve n| =X e
71114907 074 rgéd’ éé’r e F1%:7u5>t At ed i%hé 1o ggl s %5
7534, 3h§ 3@_621Tabl59% “ g% nag.1st abi Bity &8 roons.8 0

E errpler +at yr e WD 2006/ Oé?g{)fi PCT/ EP2006/ 001442

aye [ at..f O0M LEMPEr at ur ¢ oo
Bk

73| Gl [t 94135 0 0 B% dos Y—Ne——mt—2—prt 3t AT 5
74 h1;s9en* 0746 §B3%nt| 6tm| 562 5. 885. ¢ §% 5. 7§-§. 2 NDOND
D1 .W . 2 TND-ND 2% ND NB ND NBx_ * [= oo
it _s)(,)'7 :Eﬁg’t dgt/(’errri ned |Table|35 - Viral

Caprd 1t y.s06 [4G7Yi rlakb%vilr al21tit et4 1 m‘5"2m* 368 4t ént

)
n
S
1P Titer after lw N-gat +=-0137C-6 9 58
N

1O UH

D 578 |ND8S65 4d% 5. B%.|8 SN 5. 8TND N[’é"% ¢ 55-35' 420

N

78 PSS o F T emE ISR 5 o 59 | 56 0.3

P
D

pH 6.48 7.05°
79 | upto | 0.746 | 50% | 6% | 6.42/ 9 5.9 5.5 0.4
pH 5.98 6.41°
80 | upto | 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 | 1.490 | 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 111.2.2; °

= repeat
soFormulation 73 was discarded because of difficulties during sterile filtration due to high

viscosity of the solution
°° Eormulation 75 was discarded because of slow solubilisation of sucrose

Rotavirus viral titration at different points in time has been evaluated according to the
procedure given in Example 111.1 and the antacid capacity of the formulation has been
evaluated following the protocol given in Example l11.2.2. The results are illustrated in

Tables 33, 34 and 35.

Table 34: Viral stability at room temperature
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11.6.2. Rotavirus stability and antacid capacity -

results The Rotavirus stability in a liquid nmalate
wo eooa8avs on is related to the pH The range oOPCPEP2006/001442

that was investigated, i.e. pHrange of 6.0 to 7.0

gives a good stability during 1 week at 10 37 C.

B AT AP Boratieldl rebrH IHBaratuAS ol JfRlRr vatdine dose) |
| utamat e are am noacids with a carboxylate group in
heir side chain. 15 Values of the pKa of those side
chain carboxylic acid are 3.65 and 4.25 respectively.
Thus, glutamate wjth pKa higher that 4 can be use "
bufl fret Tt?omf)ui Bt hé rﬁﬁt ae c%ﬂﬁ%:i t?/r.“ S énTabS?'B ngUc'm
For gt at EQNS = 1O tlers 4 ql ity tlerghnedNeo [asND
64 oT ac:hlsglfi ;5;? 32%\#2 pr5é%a g’tq?or) Nﬂgo a@
gssucpssi vel Y| aizled: NDaQHNDI Lt 4ifi ¢ &F1 df add subiPosie N
quaptities ds deseribedi+n—TFable36—AfFter—Cconptete
* = mepthissINR FoRt §18Mu# %t i on is sterilized by filtration
on a 0.2 pm nenbrane. Under sterile conditions 19.5 g

of dji.um.cont ai ni ng the necessar uantity of
Tabley 4 ARV ob r 1060° Yo oaed 1
T

—~Q

NO

~—+

n 1060 flu per dose is added. In
'GreC ap¥rdl fter [dose* i § 126" nl| oBm57 |WOHRD06/ 087205 12m*
PCTLEP20D 1442 1.95 g. The resulting mxture|is
hoﬁéggn g%ﬁqgnd di striibuted i n the |appropr|i ate dose
N°cordt B0ner 37°Fn [t hi s exjanpl e DVEM represent |6% w w.
Formulati-on—43—TFe— &)

ANt Ay sdarnt 2y At e 3 | +
T O—wattt goait T Uy Ut UBLLLILLAS SU TdS U
64r pabi a| f %A 44 3P pr epz?rs)at ilonNDar & §%suc ceE'B vel y5"5

agded;, 7.1 diumzgd utlangff 1 and 50 ¢

85 csourse (?4&%Mw Aft(?%corrpl ete diHél?ol t %%trp o7

* = mewth(s) MD =iret détermiheded by filtration on a 0.2pm
menbrane. Under sterile conditions 2.64 g of DVEM
medi um cont ai ni ng the necessary quantity of rotavirus

1.6.2i Raialdred stabilityhandsaritatid capadity - edsuis n 106. 0 ffu per
dose. In this case the dose is 1.75 nm or 2.2 g. The
m xture i s honogeni zed and distributed in the

The Rgtavinsrstailiy idaslguisonaatenformulation isreleteddo &eaphy! Erepreas of pH
repres % . ' . i i

that WS Ra0 L Gl er RN P oREp 2 BObINRIL SR el

37° Care successively added: 52.43 g nonosodi um gl utamate 1
H20 and 144 g sucrose (44% ww) . After conplete
di ssolution the solution is sterilized by filtration

[l.7. orFaamQiaf i e. Under sterile conditions 19.5
g of DMEM nedi um contai ni ng the necessary quantity of
rotavirus is added to the solution, to obtain 106.0ffu

Aspaptete ahdigiutamatetare amingasidsiydth aiearboxydata groyiprip their sidepxchgin.

Valued & the ?ké‘ Bﬁhb%e DOORRSAIARDxARGH Sk d8/hkes B gﬁﬁécﬁvely.
appropriate ose contarner. In this exanple M .

Thusy gipteataie wits pikahighephat-é can ba tsesh as Buffer 4o wiildsthe antacid capacity.

Seef&ﬂ@%.ity deternmned so as to reach a final 250 g
preparation) are successively added: 0.2 g nonosodi um
glutamate 1 H2O, 2.5g bovi ne serum

Formulations 41: To water (quantity determined so as to reach a final 325 g preparation)

are successively 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 um
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 dose is 1.5 ml or
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al bum ne, 0.250g Na2HPO4. 2H20, 0.125g KH2PO4, 0. 5g
EDTA and 18.75 g sucrose (7.5%ww). After conplete
waele@sos2os on the solution is sterilized by filPCHEPING/001442
on a 0.2pm nenbrane. Under sterile conditions 19.5 ¢
of DMEM nedi um cont ai ni ng the necessary 25 quantity of

1.95 gr?ﬁ@P(?s{JHlﬁg 'nﬁxtﬁ%qg ﬂo%@géﬁ&@ﬁﬂuéﬁﬁuteﬁ% th@ta@bfbpil% -d¥sbu

case the dose is 1.5 cl ose
contameﬂ Irgthig. ewmla@MEMrép@eﬁfoﬁrég%wi zed and d| strl buted in

the appropriate dose container. In this exanple DVEM
represent 7.8% w w. Rotavirus viral titrati

FormutationeBe e wedsriguaniity determinesssarssio redeh) aibral &ggo%ts?%f?ﬂ%j‘) are

succe&%/él?&ddép 722?&%@%5}[0@1% Ytandle ExaoMRl 10150 § sadrdse (3d% wiw).

After ot issor b Beisalion S SHTBEEE BY 'ﬁ@rgv&ﬁ 31 A O gegbrane.

UnderJ&%’ﬂ@ cgndltTJPﬁ 2 &84 bt SMENVEmbdiLESdInedisibly tHe nebakdarp qGdntityB3at
. Table 36 58 WO 2006/ 087205 P P2006/ 0%442
rotaxiBRFe iR U1 seulgn, GIOBAR &0 Jr IPESAN JI e e fose s 1.75

ml or Zsy_g_lq’ﬁg nWEM i9 hblﬂbgérhigﬂ atd disttiButedirt ®e abpropfibterdosélcontainer.
acid %ww %wWwt=0 pH >4 at t=0 37C 1w 37C

In thlS(ﬁWW(PMDM%%5eP(936@t1Q%W‘N per vaccine dose) 00 00 41
1.06 0.542 51% 6% 10.36 15 Na gl utamate (M 43 1.088

44% 6% 6. 92 12 6. Q -
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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 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 ml or close to1.5 g. The mixture is homogenized and distributed in the
appropriate dose container. In this example DMEM represent 7.8% wiw.

Rotavirus viral titration at different points in time has been evaluated according to the
procedure given in Example Ill.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 36, 37 and 38.

Table 36
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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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Formgiefon o 13 3B 86l il ()0 cClep ez | R el
prepakafor) bfeisypeessiieheaddedadderiNaOH, 26821 g araleic hshyilsisle and 19.59
of sucrose (44% wiw). After complete dissolution the solution is sterilized by filtration on 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.%w/w.
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in suspension. The preparation was discarded.

I1.14. Formulations with tartarate

Formulation 55: to 15.26 g water (quantity determined so as to reach a final 449

preparation) are successively added: 2.4 g NaOH, 4.4996 g tartaric acid and 19.5g of

sucrose (44% wiw). After complete dissolution the solution is sterilized by filtration on a
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30 Table 39 Viral RoomT 4C 1|o0ss after
contalneranmgexaramlqQMEM*regrgﬁ;Pnt@/OWW* sucrose 45% 82 Gpglg

gc_?l__/ ghpﬂzgog/5 8 sucrose 50% 62 WO 2006/ 087205
001442 63 6.49 0.4 5M5,0 5.8.8
115, aoreralpopolision fgdamuions SO RRa e BRI g Jogerrerf
addedibs 5.5 144 7.75 0.1 not done 5.4 145 7.35 0.3
ot one 5.4 132 6.76 0.3 6M5.5 5.8 96 6.55 0.1 8M

5.2 5.9 836.380.17M5.05.9 956.3 0.1 8M.15.8

Several %ta@iegfo%%laﬁéﬁs“he&e He8n pidparda With Garibué atbolylstes, in libabsence

of added ahesEpSieal e 98 nbaﬁem?%gre@e Dot okEb Fheld Tortiapnd®
origindtdrofttné DMERRBuESindaecer akicagddd0. Bx@amM 6% viw DMEM), 0.071

mM (6% w/w DMEM), or 0.094 mM (8% w/w DMEM). All tested carboxylates have shown
the ability to act as buffering agents in neutralising the stomach acidity 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 following Table 39 is presented a short summary of the stability 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 ‘
pH®* | 1w37°C | * <1 log * 12M | e ] | e

sucrose 45%

82 | 639 | 02 | | | [ 6M4.9 | [ 58 | ] I

sucrose 50%
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1.0 16 &n

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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aci dic content of the bol us of

.2  Method for antacid measurement: Baby Rossett-Rice (BRR) Titration

111.2.1. Introduction

The Baby Rossett-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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an enpty stonmach; - followed by the continuous
addition, at a rate of 4 nl/mn, of 0.1 NHCO, which
WO 2008/087265 m mi cry of the acid stomach secreti OPCTYEPI006001442
di gestion. Those are the experinmental conditions
usual ly considered as representative of an average
The Roégaitlméé afmﬁan is2DwalLknGwr2tesBadyl iRtEsdanaiRotantasid d {58 -

S

vitro ev%ﬁé%riﬁf e ehl%aéyecﬁfrtﬁé aor@freoeently usedsantacignwiin @Bﬂlcblgby
and

attentiqPERIGbIt ) e Rasoat %é‘if eEBh nithslyide tl%a@fe% ﬁ%%@b‘h IRt
antacnd%.lb%ﬁatn'c& Uﬁd&&@ét@ﬁth(O\/DNumrothQelcwwd tie Buratien g lgwggad pH.

th foll
To simdlis e soRIoBIE T FORD i wate Lo Y S e s g at once
at the JMrtndé tRamebs@remenivisisimulatedhe codiiqnetin mmach during
the diggSHONPIARSS, Wb es@%t ot E%@ ds %@%H/ ?J*:t)%éogugﬁaf AR th@‘ré-a"ctlon

84 weeks
m.xturémmjérhegmol /h 65 V\D 2006/ 087205 PCT/ EP2006/ 001442 T

-7 0.193 mol /h 0.07-0.40 f2.08 mml/h 1.33-2.88
m)nt hs mmol/h mol/h  So, based on those data, we
Bneﬂyptht@%aaltRbesmmm tigatiomes doftdidtin oV pars: enconpass al |
si tuations:
- the inijel ﬂd(ﬁ@ of:30. mtﬁ l\ﬂhl 1 hl%ﬂ IPéos%Xto Pgaéiglcr@mtenﬁ e Bblus of

anemﬁlly«'ﬂslftirhéc)b;c S go mml/h (or 0.048 nmol/min). In practice
0

- followgd Qm@eé:QBgHngﬁa"%F on eatt 9 lﬂ%teo ”'ﬁn}l/rﬁ@ SN HEN VR isne

RR i's shown in
mimicfyi d iieead®Bstorabh sectdtigruduTing digastiome di f f erence bet ween
the BRR as conpared to the original 10 publi shed
procedure. Table 41 Nanme of the test: Rossett-RicC

ThoseBag yhdrogreitental canditiRes esaallyconsidered ragéﬁrfrggqﬂtgw oj §BAaverage

adult s%maé’ﬁ‘plib' i shed data

I1.2.2. Baby Rossett-Rice titration 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 concerned (see Table 40):

Table 40
Basal acid Maximum acid
output output
Children | Mean Extreme range | Mean Extreme range
9-11 0.149 mmol/h | 0.05-0.30 0.56 mmol/h 0.39-0.84
weeks mmol/h mmol/h
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vol . 26 pages 490-495. - Values for stomach HCl - see
al so Antacid test in secretion rates for babies are
weh@snsepeae from Geigy Scientific Tables (1PSWEP2006/001442
Vol une | page 126. Applying for: Adults 6 nonths
babi es Tenperature applied 37C 37C during the test
Beaker vot ume 400mL 50m T niftial water voljume 70nl
8.5nl if antacid sample is 11.5m 8 Od ilf antacid

67 sanp®19Fmnoloni| 0.67-848 i f amtOPE¥Bnpl e i 533-3:88¢

monthBt aci d quantity Faeiryal ent |[to 0.330g Al203mMarh abl e
accarding to _sa pl e t ested d _dose vol usyal

u, gout™t

between 0.8 and 1.8 mlli-equivalent of HCl 66 WO

i e T

situationsm /min 0.1 N HCl added during neasurenent Tine
|nma[\Iﬁ®‘F§g 1o, mmoBRitiof 8.1NfICI) t he pH to reach :

results 3-4 hour s ab
- Contiuous addition of 0 wrwwamti &%%O\ﬁgn‘ﬁﬁ 6r(o% ﬁ%@%ﬂiﬁ‘@&&y&pggme
arate@% SRR IofBRNalCssLUsee 1S presented in Figure 2B. 1
ng a 50 m beaker, place enough of water for

injection init in order to have, after the step n4
An ouhﬁ%fo?tr?é‘ &§¥etinnfd alup dfane BRRAS BRGwoin Figursl2B. 2 | nst al |

Table i Poatesi8e APEETeBOPRED IR RR SO LiP e g
publishBE pR&RKEfe.

\/
P4

Table 41
Name of the test: Rossett-Rice Baby-Rossett-Rice
Reference - Gastroenterology 1954 - GSK unpublished data
vol. 26 pages 490-495. - Values for stomach HCI
- see 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 50m|
Initial water volume 70ml 8.5ml if antacid sample is
1.5ml
8.0ml if antacid sample is
2.0ml
7.5mi if antacid sample is
2.5ml
Antacid quantity Equivalent to 0.330g Al,O5 | Variable according to sample
' tested and dose volume;
usually between 0.8 and 1.8
milli-equivalent of HCI
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10 4 The sanple of the antacid to be neasured i s added

to the beaker. 5 Measurenent of pH value at this stage
woepsesem s the "initial pH' (the t=0 in the JdeCEHEP2006/001442

table). 6 Add at once, 4 M of 0.1 N HC (0.40 mol),

and at the sane tine start the clock and start the

™ W RGOt nigggaddition of O0.5[#mlmn of of 0.1 N
lmtlalm Sd qihose three actions 15 shpuld all occur within
quanmthedgecfatrtse seconds of the clock|starting point. 7

b PHAKAIMIES along the t]oBmiminil pH 4 is
Rate ob dzﬂ'ng At [the option of the operator, the decrease
0.1NdJlC|taﬂ@equ may be let to progress|until pH 3 (as in the

L or i glknal ogsett-Roce nethod) i$§ obtained, but the
durmgé‘}e%\%/g%megr?]t’(‘l d (‘an::lr‘l ty val ueslare record F

Time4n&a§ul’eémﬂ’ﬁed PPb=8 Stop the cloc PHRE t he p

for th Priesent ati on of the experinental data
Derl msnt aI data are presented in Table for—exanp

TypieeresTihl e 22, 34 bRVEADEYE BHGr aphi & Z%mﬁbé’é’%ﬂ?ﬁaﬁ*”

’J
canbe drawr for exanpl e see Figure 2A. 111.2.2.3.
Results interpretation 67 WO 2006/ 087205
PCT/ EP2006/ 001442 Rotavirus is destroyed when pl aced

{ yRfkihG bedurelidr MEGHR bfiep Lo preserve the virus,
”I'Z'Z'talhe rtliﬁé gove pH 4 is of gon3| deration. The result
of the Baby Rossett- Rl ce titration is expressed in

The e%b%?ﬁnéﬁ@éltsét-&ms%ta%‘)ted hiFigwebBe time for which the pH

was neasure above 4, |

1° Usingtadif) mil l@eﬁ!;gf;,pﬂe}pe(ﬁnoyal@oqz\%@t%foglw%&,on mql?gmoqueretﬂ é\ﬁ}ﬁ Caétgr the

e5indl RiEFoNAedr {®mg. 11-12 nminutes like in
Step'{%@?egeégé?lorlnu [ation n92 where at 11 min the pH was
2° Instpligige berkesin @ walAr®afH was 3. 98, indicating that the

3° The Wﬁtuﬁ; ofthk 4B} DaBPis agjusearin briet b d%talntﬂ’?a@ insidelthe beaker.
mn.). 111.2.2.4. Callbratlon q}?g urels

4° Thersarwbleed tha amfaeid éaPe Brezwgd ihd ﬁ%ﬁ?:%) bc +50C

° t Rblue BRI sth Fdsbht@ttﬁéi“|u|ﬂalrpg-l”s(tf'@rtdairdhe data

S Met?g@]feg')reg ai?ﬂ—r')H %eand p?—| %et at are commercially

table)avai | abl e. 15 The punp rate is adjusted by vol une
6° AdB%f‘%H«EéE OEALSE CENAHES 10 40@indol)Tend at the damettineodtar the clckiand

The peri staltl C
start mp@ﬁmpgﬁgr@tg@ogs addifigyyed 0- %@n‘%érbpf 6%) ‘ﬁ%\:—lgﬁ )dzﬁgﬁegﬂge\%oac ons
shoulgraﬁ%%cﬁrlc(\wlfm{ hers ﬁrBﬁsécdbdsﬂ@ tiextibelgtaptingpopitaced al ong

beaker wall above
7+ Reagbo i orasxions B e, be pHEF B SRAENE & B8 aptisn ofthe
operdtb {raldeRPeas8lditHeOsH may be let to progress until pH 3 (as in the original
Rossett-Roce method) is obtained, but the relevant antacid capacity values are recorded

after pH 4 is 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 example see Figure 2A.

111.2.2.3. Results interpretation
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A known standard buffer solution is used to check the

experinmental set-up before analysis of unknown
wa@paostosanpl es. This standard buffer sol uti oPCT/BPI0a6Ci@1442

of 24.066 g of trisodiunphosphate dodecahydrate

(Merck product n 1.06578.1000) dissolved in enough 25

Rotav“‘@é %rde"s@o@éf hdh Blatdd &pHHelGUUIN arder thymicerebetye 1@ vidus, the

tme aBea.EK# 1nPhERSEI ISP TPoul oTGe BoR Rt LA i)

expre€ddd iR iRl (Hits dmihuRBY.UT ik e tlrb@fdmﬂ!ﬁt:rfme lpI—B&Iu*el\QasamdaﬂOed
(second phosphat cribed

abovel geine Sbd prPsticaneauLt i REUSRIS T RS heR o

valuesT a:*él r@c&aed @ Tehh 2 niitdik of Tale R foimuldimBRCa2 hAet2tat 11 min

the ph aing 40Bend at Tommih o was 3 98 g th )@ RhESd REHAFbo Bas
closerA806/ AR TRABPATHEA2006/ 001442 3 11.44 1.18 4 11.27
1.14 5 11,02 1.11 first pHjunp 6 10.6 1.10 7 8.86
1.07 87.951.05 g 7.6 1.03 10 7.38 1.01 11 7.19
1220 Rkl 03 0.98 13 6.88 0.97 14 6.74 0.96 15
58 0.95 16 6.41 0.95 17 6.21 0.94 18 5.93 0.93
second pH 19 5.45 0.92

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

available.

The pump rate is adjusted by volume measurements against the time in order to obtain
0.5 mli/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 enough
water to obtain 1 liter of solution. Typically, 10 ml of this solution will give a pH of 9.0
occuring between minutes 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. Resuits are shown in Table 42.

Table 42
10 ml of 10 ml of
Na3P04.12H20 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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jump 20 3.47 0.91 21 2.88 0.90 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
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1.3

Measurement of the refractive index of a given formulation

69

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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111.3.2. Results The results of those neasurenents are
shown in Figures 3A and 3B. In conclusion, in the
W e®bmgl2edncent rati ons wi ndow, there is a | i neBCT/EP2006/001442
correl ati on between the sugar 20 concentrations and
ot her soluble ingredients and the nmeasured refractive
i ndex. For exanple, in formulation no 95, after
conpl ete dissolution of the ingredients at the
111.3.1. ¢ethomky| at e buffer stage (before addition of the

rotavirus) a refractive index vaI ue of 1.4578 (target
sucrose concentration being 58 n.this

The indéx ¢f refeaatiba bf aRMEOUHRPIHEONSSS atstamﬁ’@mt Mliodde Qaté”B'Perﬂtf‘e

sucros% %Ba}gﬁ%mn(a%ﬁﬁﬁﬁ 'fé?)‘i@é{ﬂ éﬂ§ct@€%déx%ré@ré s@6dké icomcenfrations
I'n case of placebo preparat Qé %
can berkiiatha nascbeates! Gremistnus PRSI0 BOLPBISES- 1890 CRC Press

%%B:entratlon being 55%W/ w in this case) will be
obta

ined. In both cases, th f
beng Lo Rplematin HeTaRO SR a AL art el igh O

solutroﬁ %s él%l:&; ﬁftﬁ@ﬁgtr%(rﬁeht%ﬁkeﬁéct@e 4RR)s Rcordelates fis asxtdi asea

sucrose in water ution, indicat
standartﬂrtp ehefck e ingteumer érefragtivedpee %th%ﬁg of ot her '

i ngredi ents of the buffer preparation. 111. 3. 3.
Concl usi on Thus, the refractive i ax measur enent ca
SeveragdipstonpLIBIRIBICOH BTN Yareus ARy e O SHOBRS P i 8Pared

and subPiEPlo thé F@fra%ﬁ\@h@é@n@b&ﬁr@h@hl DIrepéat ahdastieenend ded made.
Ingredients of the fornulation. 70 WD 2006/ 087205
PCT/ EP2006/ 001442 Exanple IV - Fornulation with

citrate phosphate buffer - conparative exanple W 1.

P ation of the fornulations (Tables 43 & 44
111.3.2. szl?tE ) 5

843 Viral  NaH2 Na2 Nad Sucros DVEM BRRS BRRS

Viral Viral Loss No P04 HPO4. Citrate. e % % pH at

The re-ghlt?oﬂho%é r'h@é uT%ﬁt@ﬁts/éré §r'iov?rt‘|2r¢ 93,2 A8 3B W Wn‘dufsienprn the
testequmcamtcajrmos windoyetherede & Iw@a@gg@atrog be en(th@ s&gljvaor t=

8iR8n ebtalm% dRRO RieBalired eSFeRave inakk.on =
°°“°e§9%%58’ iﬂt"?%%ﬁépg’% 8 e 200 3 3396 6. 66 © 5.9 5. 4

0.5 2 0.195 0.195 0.135 50%5%6.65 10 5.8 5.4 0.4 3

For e%nipg% |8f01®glaﬁ%r&§§9%%?%g%rﬁpl§% cgss%ttﬁroﬁ oBtHe. |ﬁgred1e6tsw fhe

carbogylatehuffer siagelbefose gaditien gidhg jfotgvigsya 5efba§ve mdex vaglue of
1.4578 (target sucrose concentration being 58.5%wi/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%wi/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.

111.3.3. Conclusion

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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6 0.195 0.195 0.135 30%3.33%6.71 10 5.7 5.5 0.2 7
0.195 0.195 0.135 20% 3.33%6.75 11 5.6 4.1 1.5 8
w@209881203195 0. 135 45% 8% 6. 69 12 5.7 5.4 0.3 POI/BPA8H001442
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 5.4 0.5 11 0.195 0.195 0.135
20%8%6.73 11 6.1 4.4 1.7 2 n adm'nistration dose
vol une - phosphate concentra O 488 Mr*
Exam|]>Ie0VZﬂﬂolmlﬂauomWfbfltﬁ?%Hb@éPé hyferr compa aB"% example;
m adm ni stration vol une - phosphate concentration =
0650M* 6% 00 00 00 00 00

0. 325 0 216 40% 10% 00 OO OO OO OO 15 0.325 0. 325

0.216 45% 6% 00 00 00 00 00 16 0.325 0.325 0.216 45%
Tabled3 00 00 00 00 00 assessed by the Baby Rossett Rice
(BRR) [eSt as adapted according|to Exarrple 11. 2. p; Viret

This i s t 1d 9 dmn 5 dos 0
HgH o oBBL 0Bheketp R R0 5 0o Tkt oo i 3%‘“29%5
N | ED416 M4 |Gitstsdr 88d |bdealseH plegTimaal | Tées; | ohiter | After
Qﬁwrrng@n £1,8NdivRg |akimd- &0 TahlHe- 44 at troedefeedw | 1W
osphate mount| in @ 1.5|m dose vol yme Vit ajs. CNaF%oC
3 Sucfos DVEM BRR$ BRR$ Vijral Viiral Loss NP
| My att €M) & % %|pH at TF e |atmimi té?gﬁl‘ff‘{@”’?ﬁcf“@rdose)
2HR2Q RO 2H20—wHw—wrwt=0pH >4 att=0after ITw I W

2.5 mBAGndEGati¢MiogaWolyng —mhowhﬁmcqncégir@ilofﬁf-uo gae M/acm ne

dose) f ot

1 QH8§ph9t1@5an%&$ﬁdTﬁ%®}D§@%%fgrééf r mil at |rr§5n% 25 % {x 0%

- 088 6. 85l 61@ 3. &.8. 4 0. 226
2 &1??5 5.’%5 46§8§/&%vst al I i zatilon ocdurs - no r~|af
3 | avaisl plol®@s PO186 25@% B 0625 [40% 10% 5667 2362 0.3
6.0 02 280.225 0 °Eg2°5 459 69t-Erystattizgrion £
4 | 8c&r 5 0.1%%0 U4P% 45 Pah| ORF g, 235 0. 228 0. 25 450
5 | 9495 PY 19571 0938 | Bo% (4.33%| 6.69 | 11 5.8 5.5 0.3
6 | 0195 | 0.195 |0.135| 30% |3.33%| 6.71 10 57 | 55 | 0.2
7 1 0.195 | 0.195 |0.135| 20% |3.33%| 6.75 | 11 56 | 4.1 1.5
8 | 0195 | 0.195 |0.135| 45% | 8% | 6.69 | 12 57 | 54 | 0.3
9] 0495 | 0.195 |0.135| 40% | 8% | 6.70 | 12 6.1 56 | 0.5
10| 0195 | 0.195 |0.135| 30% | 8% | 6.72 | 11 6.1 54 | 05

11| 0.195 | 0.195 [0.135| 20% | 8% | 6.73 11 6.1 4.4 1.7

*k

2 ml administration dose volume - phosphate concentration = 0.488 M

17| 0.244 | 0.244 10.162| 50% | 6% | 6.68 10 5.7 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% °° °° °° °° °e
14| 0.325 | 0.325 [ 0.216| 40% | 10% °° °° °° °° °°
15| 0.325 | 0.325 | 0.216| 45% | 6% °° °° °e °° °°
16| 0.325 | 0.325 [0.216| 45% | 8% °° °° °° °e °°

%Esessed by the Baby Rossett Rice (BRR) test as adapted according to Example 111.2.2;
** This is equivalent to 0.390 M in a 2.5 ml dose volume
71



6.72 12-13 1.5 m adm ni stration dose vol une - reduced
phosphat e anmount (0.0085 Mfor fornulations 30-32,
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6.1 5.8 0.3 32* 0.00424 0.00424 0.438 50% 6% 7. 76
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8°C . 2 0.5 39 0.00424 0.00424 0.446 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 5.4 0.2 1.5 n admnlstrat n_dose vol une - no
Table 9&059%@@ ahmaieamwné'%é sl %5/% yolpme , 5 7 4.5
1907437 40% 8% 8. 42] 11 5. 1.4 2D 0. 437 A@ko

10% 8.31 11 5.7/4.4 1 2 $437 % 6%.8. B5,11 5.9

e | 36255 Nae, 4SuciespliEMG BT o .ﬂg 46@% 95\/_'% 0. 437

N° | #8% 10988 3Citra2.|5e % 4. 7 1] oH at4| Time ay| 4Bipr 5podiisss |, Alter

%,léapls 7ol H?o Swive |T@Reat 7@ WeH2006/H80208ter w| 1W
| EP /100144

2006/ 12 $|assessed by the 3aby Rosseit | R-6e
(BRR)| test |as adapted according|to Exanp Ll%e 2%7*
fenmyl gM)ons (ML |& 32 |were rEp@at cnmn ﬁogdqfftf@féﬁ?ﬁ'”%lﬁose)

initilotest witha—stmtar—date IUI ohatitons 38 & 39

1.5 ml &hwiAistratic gosenotunsheveduced phq;shnhgta ameuii(Q®-4P@ M fof o
0.271 Min a 2.5 m dds&nu)aﬂqmmiﬁ 29)’65 reduced

phosphate e L1 i 5 ent; 30700051 Mdnla

25 52@5n1088§eW%n‘§9%i.§/° 5&9 p s;hz?t’ée) Ng’tée1 04

26 [6t2 To%léSBJ'@d%C”’é% cRAallZBtion38cdurs T abldatadebailable
1 ons -

Eorrrula 24 and 30 |were discarded frnmfhn!on
27 | beee lso2b| 0365t 40ty [ptays6.63f | uidali Facto 0.2

resuylts—obtaine A the—t e

AR A e TR R dé%ﬁ‘“@@%sl
| C

29 %%ﬁhlagtjlzgﬁs ,0‘57 agg%ZCng\ggg qzt_szggrldgq because oan

hl nh cle

gh—ri-sk u. reerystattsattonduring 4-8C —standi ng.
1.5 mlEdthlsiraﬁon Fosewdlarhe emeduced phosphaterimaarid 0,088 % fkfor

formul ati ons For rmul at i fomalatidns(3e82, B8AB43) were nade

TR T T N S R LT
31+| 0.00M24 RPdo424 | 0.438| 45% | 6% | 7.9 13 6.1 5.8 0.3
30*(0.00424 [0.00424]| 0.438| 50% | 6% | 7.76 | 13-14 | 6.0 | 57 | 03
38| 0.0042 | 0.0042 |0.435| 45% | 6% | 7.76 | 14 57 | 52 | 05
39 |0.00424 0.00424 | 0.446 | 50% | 6% | 7.74 | 14 56 | 53 | 03

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 - - 0.438| 40% | 6% | 8.42 12 5.7 4.5 1.2
19 0.437| 40% | 8% | 842 11 5.7 4.3 1.4
20 0.437 | 40% | 10% | 8.31 11 5.7 4.4 1.3
21 0.437 | 45% | 6% | 8.35 11 5.9 4.7 1.2
22 0.437 | 45% | 8% | 8.35 10 5.8 4.9 0.9
23 0.437 | 45% | 10% | 8.37 12 5.7 4.7 1.0
24 - - 0.438| 50% | 6% | 8.31 11 5.7 4.9 0.8

° = repeat
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Na2HPO4. 2H20 (Mwv 178); Na3Citrate.2H20 (Mwv 294). 20
Liquid forrmul ation 1 was prepared as follows. To
wa2®60887205 of water (quantity determ ned so asPCDEPBa@N1442
a final 325g preparation) are consecutively added:
7.605 g NaH2PO4. 2H20, 8.677 g of Na2HPO4. 2H20, 9. 555
s Af o NBSBLEY RbSsctAR0 (1R th6atadhptid sutordiReto Batrple 111.2.2;
*?c?rsmegsei . éi%/% Rl éé’t@dtn’ﬂﬁ dfirekaHt b Miticstest With & isineithr dyte
(formu dti %&% r@EpeRti AOTsA&MDr ane. 25 10.82 g of DMVEM
** this {5 uggle%% @m nlgn 1es Aft 6656 dsiymaLiantéduged phospthate r us

tmé Se Bn45Bei051 M B 4 b% raCddktvoRi®; 1.6. rebiicddphbephde f f u
he m x is honogeni sed and distributed in

the approprlate dose can .lnFr. I n this case one dose
Note te sesyits pkfoppulations 48-24. 28- SGIN,Take $%0 i gl for nul at ed

Form@ti%ﬁé‘ﬁ 8ol @Rd 3vaetr€ U%céﬁ@%fmﬂom Byidvigtech stabilippstedyeecause of

30 F |
BN A AR A N e e
and 2§§I)aﬁ dl&a?aéoeoe%@[léeﬁérygﬂaﬁlfsﬁt[cﬁlrﬁccamom 4-85€ standmgs Eoamgations

were tested., Simlar result
25, 27tang 29wIBisGArdse beGRYRR ofia Higarisk %ﬁﬁcrﬁta@f‘%‘%ar egn%éﬁc
standih@W (20% sucrose concentration, which did not
adequately stabilize rotavirus. 35 1V. 1.2.

Formul ation 17: 2.0 m dose volune fornulation 73 WD
2006/ 087205 PCT/ EP2006/ 001442 Fornul ation 17 (see

ble 43 tt 2 250 m
V.1.1y Eﬁ'mg‘é@f?%?ﬁg%lg%d m&@%%es 2#’”%?%%@%?@5 68 9) eaz:h
Antacid materials: NaH2PO4. 2H20 ( Mwv 156)

Form@?l;zolé:lﬁm éfg%’ ;W:‘é Fg%go&h{fa#%tgﬁ%? U 2Aéz§wesentmg 100

dosestcsf z@ﬁw 75 d)i emh RASGd pitedais tNabhP O £Hy@ i(gin B8);and

NesHEOoPRRBN /Bt esaaticudh 88 o Cuctose (0% ww

ar e added consecutively. In this exanple 19.5 g DVMEM
used, which epr.esent %

L|qu1d,:f@[:rm|ptgp(ni bwgs R@pﬂgodr a8 @Wqﬁs S’gsf’ezg@gl gbéf\@%te@%?ntlty determlned
so as 1@ rdadh bifieel sy sation) meslcosetitvelydddad st.06h ¢ MFHB@QZHzO,

vol ume, of 03e, ELira
8. 677(fé?fe{}lq2§|9’9ééplq§b? glé’% %ﬁ/gscgpaitg %—‘ o) ar{do’[)éill’é %nguﬁ?os(ef After
compfe@é HiesbiutlGaniee soluiddri ie rsﬂarthed Ingfilzaticamnsa 0La¢m fagmbrane.

17 (2

10. 821g g{wegﬁegd %lcﬁﬁgml% %}?\é%ﬁ%ﬁé ael’?‘fﬁ’éﬁo@?ﬂeylﬁjsqg abifed drdder
stenleptmim@as & saipdehifu papiaskyThecmixis bdmapenisedsanst digiebeied in

| at | on at
v sibiope PR SRR 1ol R RBREIFRR, bon 8H o 38 e
final fofrhuilatee pﬁamaimmenm this examalel RMEB) medtaisl repepsents 3.33 % w/w
Theoretical solubility limts for phosphate and
citrate Solubility in water
Formulations 2-11 were prepared similarly (see 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 stabilize rotavirus.

IV.1.2. Formulation 17: 2.0 ml dose volume formulation
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NaH2PO4. 2H20 5.44 M (20C) Na2HPO4. 2H20 0.52 M (200)
Na3Citrate. 2H20 1.44 M (25C) 20 According to these

w@aranges s, attenpts to fornul ate formnul ati onPATWEP2W0&001442
1.5 mM dose volume would theoretically result in a

final phosphate concentration of 0.65 M ((0.244 M +
Formu%—t'ﬁﬁ}%'k/&ee Té?d|e14§>))wasvvﬁa@é1aﬂ the 328 lgescaleh(@s0 MijgeplaBeDy 125

dat a
doses ©bR-QuM| (25}/) B eas- é’ﬁ‘it%ﬂd 'Bﬁ&'ﬁﬁaf“@”aﬁ(‘? géztdlt@gesgéd not
NazHFICQ«, 2#%@ @l 78)ORAICitratb 25ipD ey, 25 Briedly At QJTSg of water kguapkity

ayi ng on the balance bet a ljc aC|d
detormiibadinq Fe eRfh &I CBES PEAPRURPT L evddned FaF RSl o0
NaHZP‘éSl, ﬁ%g@ﬁﬁb%w‘ ofNyzlaP0§ 26V 9g of Naguittaie lzm© at(doLGJZl%g of

m ni strati
Suctosed PR WA aff 2008 o DUy Jh e PR B ST DAER & ke nicn
repres@fi¥l @Skmat i on vol ume (see Table 6). 30 74 WD
2006/ 087205 PCT/ EP2006/ 001442 |V. 1.4. Formul ations
25-32 and 38-40: 1.5 m dose vol unme fornul ati ons and
1V 1.30E6/MASRIs 1203 n5 mf dgseaspined forBekaord  f or mul at i ons
(see Table 44 for details) containing a reduced anount
of phosphate 5 were prepared at the 325 g scale (250
Furthe"ﬂa}terr@wta&@duden@e adrGinGtrdtisredossf valurBe nf thpse eifaigjphospleaie

f hosph
formu{ﬁﬁpm%{forncjﬁttﬂlﬁépgq' HB%%‘?‘??toa% &%I%F'u bqugfém@?? (?' %1% Bagsﬁy,at e

citrate concentration was increased. Briefly,

conc e 8510 5 B PSR B gy v s o

1.5 mN%’s”el \IolLﬁtﬁéi I%Eﬂﬁstall’nsbtlﬂ)fi@f theafhosploate sempdisst vapigly g@@rred upon
ded utively f
storagicit e BPURRO g . T PrEaetoh E1RER, P M toy solubity o

NazHlsovatlﬁh |th plsplate eifrate tratpaneot (see Table 4NEM
concentrations were slightly nodified (see Table 44).

Formul ati on 30 was prepared by m xing 0.1653 ¢
Tabld\gs2 Fdortitizal sdlumﬁﬁnlllgltsfommm@an%m@ge 16 g of
—Na3citrate—2H20 f—suct (40% W w) are

| 9]
added consecut i vl y. S‘iiﬁ‘lb iﬁMl'réW@’S‘?érrpl e DVEM r epresents 6
NaH/?’ ¥, dormulations 34 '\Xve made simlarly, 15
é eg/é ted that sucrose and E)I\/E oncentrations were
Nazﬁﬂ:oggﬂgcy modi fi ed (see5Ia\M2£) @)1) Despite the fact
that, n formia al phosphate

I UII\J L\J

NasGitatse?tizat i on was 0. 454fM @5€ beI Jwthe t heoreti cal
sotubitTty tTmt of 0.52 Mfor NaZHPO4, sone of the
formnul ati ons for exanpl e forml t|o%§ gand1251‘h

Accouslirty ioi these paseingisrsa piteratsite formuate froyielioy &f | dose

vo|urﬁé3yv8g|9%é&@ﬁcaﬁ} fs Bl mmné?%hw&ﬁté &ﬁwbht@&tfoﬁtdf o5 M ((o 244 M +

e and the practical e | 23@3
0.244i0 * 24 . Q)hwhlﬁh isshighes than @?MQHE%?JHWE% d&fas@gir in

t he nedi um (sucrose,

D

To avoid this low solubility problem of phosphate, it is suggested not to use additional
phosphate, and to adjust for the pH by playing on the balance between the carboxylic acid
form (R-COOH) and the carboxylate salt form (R-COO"). An example of this is given in
formulations 100-115 made at a 2.5ml administration volume (see Table 5) or formulation
128-130 realized at a 1.5 ml administration volume (see Table 6).
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citrate or others inported via the DVEM nedi un),
al t hough i nconsistent results were obtained for
W@ 20vbl08203 or mul at i ons (conpare for exanpl e forpCl/AP10061601442
26 and 27). The wvariability experienced with such
formul ations is not conpatible with the reliability

NESARMLRESs YHER MeBail: 1% mPieR whahe fdroutatibed armhdecréemsed
have to remain physically stable over a m ninmm
amouriof PlRFPHAte i me. Decreasing even further the anount of
phosphate in the fornula (see no 30-32 and 38-40 in
Tabl e 44) %ives poor _resul he 4

Severa) e c)s (el Hbf-410% A5 1a1popHne 1 retuged g Bunt fppggpete
were Jrg;samslb at ih]gr@5ggl&a 50 a\ereplesentireeteamdesesrof tl Beml (1.95 g)
absence o a

de osphat e Tahl -
cach. fserdet ©)compsasaln foring cbgaase topTpspna dudd mlfiainng an
accepiibfe 4MhEd ahpasty aditrdt eoficengetionabsibcafasé@ BrieflyUfeinmgation 25

was pISPPERI ] TR B NGH-A9 0H pOSHEy BB oS ago o

Nascitrdd 2840 and 30 guiistiécroye @ovewiw)raee addedisortsecutivalyhinghis

cram B B B8 B PR % 2 b0 e Boace

that sGBSLs DMENY corfeentritibnswesad slightly nio@ified (F&e Table 44). Formulation

30 wa geenade BN VIR et § \PEet o <D 1B g 261 52 16

of NajcRfara/2iai0 and 230 g of surase(40fswiug ade addesl EDseatively. In this

co tration (162, . 1n.the | i
cxam R B30 7 P Sl B3 gha 2R hss gl
expectdtiliBalé)crevecreidBidE Bl @ncattratibng ereoslighily mrodi§editsieei iaple 44)-
affected as evidenced by a viral |oss higher than 0.8

after one week storage at 37C. G ven the poor
Despifd #Bifadttyatah foredstiohe 25r2P athe dotsl phesphafe chacandplien wagp.45 M,

. t 37 no,md-term. stabiddd ' ;
o o e U S B Yo gReEh B ains
(for examible &drmuldtiahs 26apeh 28)essdibitad réasystalfisatiop ldutieg #4°C storage. This
dncluded i,n.the Iyl [ Y .
eI i PR LRt DT e pone
probablyduiettd tige pidsercet diether commbuendsalissolyed it theagedign teceose,
.,__,and re:. - . iy ' .25, i}
v G5 DM el PN Oyl wers
obtaingd far sionitar Brréulatiorisdcorpare iferexanipiehiormulptienspfaans 279 The
. 18-24 As . 7 A

iy oEb s SO e pLAEhS Sypdctih OBy nocced
whengtregiringtigrge 20alédotmuiatines that havedodemainurhysicallyestatie over a
minim%?r?gérgoadqgfeﬁrﬁg.t h the results obtained for formul ati ons

v.1.4.

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 ml 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 value of 12 min using trisodium citrate 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 3259 preparation), 32.16 g of Nascitrate.2H,O

and 130 g of sucrose (40% w/w) are added consecutively. For formulations n°19-23
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110- 115 (see Table 5) and 128-130 (see Table 6) where

the pH was corrected by adjusting the citric-acid /
waeombsn2eitrate ratio only (thus w thout addi t POIEP2006/001442

phosphate). 25 IV 2 Rotavirus viral titration and

antacid capacity Rotavirus viral titration at

vanou%'gférﬁﬁ@@&f deékd“stesaderMEmaméraseslwe@eewableazmwmdmmg 24,

rocedure given i
sucrosgnascisgd @59 &0 W/%goﬁ%ﬁtr?tgﬁnﬁﬁ@? ggdn ﬁ??eﬁ%@'ﬁ"%ﬁs DMEM
repres%?{ @dlewatgd. fol lowing the protocol given in Exanple
1.2. The results are illustrated in 3o Tables 46
and 47. Table 46 - Viral stability at roomtenperature

The pl'? i Mb&@%orﬁnultaha%@m @-tzn)aéxcsécwda@e atwmmmta\mnp etehtlityrie
affectgems gyidenc H(y) %énrgl Im |Héeré ggﬁ%w%ﬁ@t%%%w@

2006{%027305 PCT/ EP2006/ 001442 1 6.0 6.05.85.65.1
Given P Siapi) o therp muiglopd o dhecreBictedt 4 34" hggnfgger
stablI@Q)Ié?\oat%h@roroanﬁe&péraﬁuré.054210 @as @ond\@tesl.6 5.1 10 5.6

.1 4.6 11 00 00 OO0 OO OO0 00 17 6.0 5.8 5.8 5.7 5.0

25 5.95.54.8275.85.14.7296.15.75.55.43.9
Thos&és@tﬂncﬁcéﬁe 4ha1 \Blﬂerﬁlegs &ndleSs Ph&pha i9hagleddn the fomnuation,

with r’qp@@ glpqiﬁq%qjcnrate (1150 malntaln 41e antac(?d ca%a%ﬁ% ﬁ%ﬁeﬂﬁe reﬁfmng 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 hereafter (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 5) and 128-130 (see Table 6) where the pH was corrected by

adjusting the citric-acid / 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 to the
procedure given in Example 111.1 and the antacid capacity of the formulation has been
evaluated following the protocol given in Example lI1.2. 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)

(logyo ffu per vaccine dose)

1 month 2 months | 3 months | 4 months | 5 months | 6 months
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O Formul ations 7, 11 and 38 di scarded fromthe | ong
termstability because of poor results obtained
waleosngr2ohe 1 week at 37C test 5 Table 47 - Vi PEI/EP2006/001442
stability at 4Cno Viral titration after storage at 4C
(IoglO ffu _per vacci ne dose) after 1 nf 2 nmt 4 nfF 6 nr

79 150 IW 4E4C #C H5AC[4C 4C 3[C155. 9
5 4l5 é8 16071 a8 g B8 >5.%5 5 0 6 616 50
5.8 3 536 5/ 3 &% 6.2 660 5.9 7576V\D 2006/ 087205 5.0
PCT/ FP?()()RID'HAAQ 4 '-_\ Q R 3 l: £: n f‘.l 5 9 D.g 5 - 5
5.8 5.56.8.1 5. 16001 5.8 60 5. 7 %55 7 5.5 6.0 6.05-9.9
541564917 &5 4T 8:5 :>4 6.0 5.9 5.8 5.9
{6 F|6-§.1 N N YA A
B 5(5.560 1 &.457 5.7 55535. 7 54356 58 5.9 5/9 25
6.215.8 59 5 9 NA* NA* NA* NA* 27 .8 9 6 0 g O 9 MNA*
BlA* INA*539 6|1 &1 6.]1 548 5.9 6.2 31/ 6.1 5.8/5.7 5.7
5615632605 7 65 &5 6|5 0. 38 P. 7 ». 2 39 5.6
£.305.7 5.4 |40 5.6 5.4 5.7 5/3 * NA =| not_availlable -
haiTled dying thegstabilisty test 4b ropm tenperiature

| ank _boXes £ not detlermined V. 3. Results and

eonc| usb@®ns |5 5.6 5.1
10 5.6 5.1 4.6
11 o0 o0 [o]0] [o]¢] 0 00
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 5.5 5.4 3.9
31 5.7 5.3 4.7

32 5.9 5.5 5.0

38 o0 o0 [o]+] o0 [+Xe] o0
39 5.3 55 4.5

40 55 52 4.8 4.6

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)

after 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
1 5.9 5.4 5.9 6.0 6.1 6.1 5.9 5.9
2 5.8 5.4 5.9 6 6 6 5.9 5.8
3 5.6 5.3 6 6 6.2 6 6 5.9
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Formul ati ons 2-3 (dose volunme of 2.5 m) and

formulation 17 (dose volunme decreased from2.5 m to
WQ2006)872868 shown in Tables 46 and 47, a 1-|o0g POBEP1006/001442
viral titer resulted froma 6-nonth storage at 1o
roomtenperature for fornmulations 2, 3 and 17. At 4C
oSt g T Gagmt 7t f TRl gL Ter was 5 ¢&Xperd encegly
over g'ésto age pgﬁisod 8}6 u tsg 1P nont r?f F%rg | atian
25, 24,8 29 snd| 35:132| (dase| vellune decr ée®ed 6t® (1. 55.7
m )1 15 At roomtepperaturp—a—ttogtoss— i yiral
@itrabifon &S geﬁé}afl 6.0 eachéd pt 3 o his O 4.9
arttersexcept—for formuiation 29 whj ch pjassed the 4
nont h§’6 per‘ﬁ'ﬁd of tipe. Formulat|ons |25 tlo 27

g ecrysgtalll ized|degid ng Ble sStermge per| cBat AL, | t hod

| ndilcating that the tdecrease 78 -WWD-2D06/087265

PCT/|EP2006/D01448.1 i n BHosph& concentTatjorils nof
suffetents—asTsargabgue. [ Therefore such fornuf at1 ons
18r e |nBt suiq"gbl e%f(gr s;éo a e%g‘{ar ods wWhi ch woul d be of
gt Tiegst [onggyear at |4C. When decreas|ng the phpsphate
condentration even firther (formil ations—3p-32)—the

]
9H [55afF |t e5filndl7 f or @A afi of i ncb8ases due-Pol t he-d

al t i vunlhys A A " £ - . .
Fergti-veny—thneHe 1) O Ut . CT at €, NI NG
28cede§-4 9 maPnt ai%: theq"Js me 0'%1 ue '\l‘é ant ac (gl\f‘p[gaoac[i\]@v.

hi g izncrie gf gH affsegts fpe |uabillity| ofa*t he
2:7212 avi6%s Z(?]g an beldetected rapidlyidurihg-the room
doenpesat Ur e6.$t abid.ity 5% udy.5.9hos@2t endencies are

conflirnp
A~ a4 T T T

ed—when-taking—otut—conpletely the phosphiate out
3'he | Bot nul @8i dn Tf ofmA-4t ijors® 18 gﬁd 24) .10 Oyeral |
Fprc ﬁ'-sdon Pt bxappl e TogThespgresylt $ i ndicate|that,
r der
arsed

I o to redach a dose valume ¢f below 21
gpnpared t o052 |dose Vol une |of 2.% ml, |the anount of
phosphat e present—n—the—formHattonrust—pe—15
3%ducéd due3td its rlathér || oW wdter sol ubility|and
[4S Propency ,tq recrystakliseg3As a donsequence, in
quder #@ keé’é tlhe same 5't?!arcet vallue ofi ant acid
* NA < apesiallablé - failedalunng thestabiliy test at et tegpgiaturesui t abl y
t_ | east gﬁ ] assessed by the BRR test), the
Blankiioxgs & N9 ?tg}rﬂﬂgdztity nust be increased. This

generates an increase in the final pH of the

formul at | ich is detrinmental for the stability
IV.3. 3 nCIu\eﬂhgn the liquid formulati on. 20 Exanpl e
V - Additional formulations The follow ng formul ati ons
i » g MPE (doBE V&IHRR deBrdadgd
Formi\ﬁ\%h(azspégr@%sr%ﬂn/ogLzeEJI)f?ZI.?a)/)péf annf’ﬁ%’é%or f(ai [ure to neet
from 26 rhidatmiine of the set criteria. Specific reasons
for discarding sone formulations are outlined in the

comments columm of Table 48. Table 48
As shown in Tables 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.

Formulations 25, 27, 29 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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N Brief description of fornulation Reference Comments
formulation + Table 7 2.5nm ;Ctrate; phosphate; 20%

WO xogosabi e 43 > 1 log |oss at sucrose | week BFIZEPZDR6/001442
2.5m ;Citrate; phosphate; 20%I1V.1 table 43 > 1 | og
| oss at sucrose |week 37C 12 1.5n;Ctrate,

in pho Qmﬁﬁmtré{@r@lé Not]suﬁﬁblnﬁ aé%aﬁrabbt/al Thezeforrnsuch tammasaions
tandi ng at +4C 13

h t | V.
are not sufplle 4 stprpee &Pr'P%W*aﬁh Wgﬁ'érbé} 3%{‘% e Year iﬁ%é 79 \1/\0
2006/ 087205 PCT/ EP2006/ 001442 14 1.5m; Cltrate
phosphate; 40%|1V.1 tab

43 Cr | |
When SectneRiFl e hPRRate SOTCEBlTRIcH eYe B (S BHBRR T LSO e pt
of the ﬁr?a@“d?m%%tt@ﬁ %fﬁ:?@ds'eb 38e Wthe selativedeinsteanidy mgaant ef4tirate which
r 0
is nee@@ﬁgtrgglp\@ggthg ﬁaﬁ*@ nats Qttagﬁio/é)ahgcé/t Il'ﬁg ﬁcri%e of gm affects the
stabilit{Fof fh@irgtal\/ﬁ&)é)/ilﬁég%rpﬁé?detb&ed rdpadly durdiy the Todro derhparstuga stebility
study. ﬁ‘boqé Qeggp&celgmarg c,j_)nflr(%rgedll\/g@eg1 talgg'g h[lgéojw}olét V\g’tﬁé@f}%ﬁg\ate out the
formulétuo’iﬂ@om@létroages ah@%sucrose; V.1 table 44 > 1 log
loss at pH 8.31 Iweek 37C 21 1.5ml; Citrate; 45%
sucrose; I1V.1 table 44 > 1 log loss at H 8.35 1week
o\/era%&vc/@s?onloﬁmam@wate 45% sucrose; I1V.1 table 44 > 1
og loss at H 8.35 Iweek 37C [25 1.5m; Citrate; 45%

sucrose IV.1 table 44 > 1 log loss at H 8.37 | week
Thesei’régntslin&aéte tGit] i adrder t& A%k actoss @plumé of bekoyt 2 migompgred to a

dose \fglﬂgg% Hfzgs é ml4@%qnqpui1}9 atmogpllaig %res%h? Fthgoﬁ'rﬁaltaﬁon must be
reduced, due to its rather low water solubility and its propency to recrystallise. As a
consequence, in order to keep the same target value of antacid capacity (i.e. a minimum
of at least 8 min, suitably at least 12 min as assessed by the BRR test), the citrate salt
quantity must be increased. This generates an increase in the final pH of the formuilation,

which is detrimental for the stability 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 to 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% | IV.1 table 43 > 1 log loss at
sucrose 1week 37°C
11 | 2.5ml;Citrate; phosphate; 20% | IV.1 table 43 > 1 log loss at
sucrose 1week 37°C
12 | 1.5mi;Citrate; phosphate; 40% | IV.1 table 43 Crystallize on
sucrose standing at +4°C
13 | 1.5ml:Citrate; phosphate; 40% | IV.1 table 43 Crystallize on
sucrose standing at +4°C
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sucrose crystallizatio
phosphat e;

n at +4C 26 1.

45% 1V. 1 tabl

5m;Ctrate;

. 40% 1V. 1 table 44 Crystallize on sucrose
wer@agsngs at +4C 27 1.5nd; Gitrate phosphate; POPEPMO001442
table 44 Ri sk of sucrose crystallization at
1.5m ; Citrate phosphate;

+4C 28
e 44 Crystallize

14 9 5?“%!95’@ %&Bﬁé@g 469, TG 128 43 5 ; Gi [t Cattallize on

rggérgg 45% 1V.1 table 44 Ri sk of sulcstasding at +4°C

15 '1>?=T| d{étéa%hd%'&hﬁfe 45%b NPtzbidad; C triaCgsphiasphat e

4 e 44 | 0g | 0ss at sucr osstahding kt 84°C
16 :°| éTl%itrﬁtefﬁl%s?ﬁSteMﬁ?J CiiMgble 43T abl e [10rystalize@p | 0SS
f Acet ate + Cal ci ustadding at a45ICe
18 “‘l 5’ml*Citrié¥e '4%5/§ l]?dfosé Weely 3tdple 45 1. onilf >Aded Rk at
S e10>1logloss aL||V\lﬂﬁé$el8?7@C41
F ' \P§@abld44 tabl el 34 |gdidseat
19 11 L D %ﬁs 75rrfl b et 449 114@elﬁ14wmb| e
! - pat e; 1490

20 .1‘%?1 égréte :43)% /%EE&t oo )rrl\é ngZI%\m m n. 47\?\,{312%?7?%%

H B ort: <[> n.

21 fgtg; nrfcEé R gerdée 449 ?ﬁg?ﬁ%aﬁl. 10 pHibess brgh.

49, T 1. /omis te;

2 4o @!‘15_,'5 iate %S A ﬂ.g%‘?i: 3 Y EOEE 0 200 343@'5 S

23 ' |1.5ml; @“’tra‘fe, St idGeros [CTOTF 1 phtte 4RO SNOTT 5 1989 loss at

pH 8.37 1week 37°C
24 | 1.5ml; Citrate; 50% sucrose; V.1 table 44 > 1 log loss at
pH 8.31 1week 37°C
25 | 1.5ml:Citrate; phosphate; 40% | V.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 | 1.5ml:Citrate phosphate; 40% | IV.1 table 44 Risk of

sucrose crystallization at
+4°C

28 | 1.5ml;Citrate phosphate; 45% | IV.1 table 44 Crystallize on

sucrose standing at +4°C

20 | 1.5ml;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 log loss at

sucrose 1week 37°C

33 | 1.5ml; Acetate + Calcium .1 table 10 > 1 log loss at
1week 37°C

34 | 1.5ml; Acetate + Calcium I1.1 table 10 > 1 log loss at
1week 37°C

35 | 1.5ml; Acetate + Calcium 1.1 table 10 > 1 log loss at
1week 37°C

41 | 1.5ml Glutamate; 50% sucrose | I1.7 table 36 pH too high: 10.36

44 | 1.75ml; Fumarate; 44% 1.8 Insoluble materials

sucrose

45 | 1.75ml; Adipate; 44% sucrose | 1.5 table 19 BRR too long: >29
min.

47 | 1.75m!; Lactobionate; 31% 1.9 BRR too short: <1

sucrose min.

48 | 1.75ml; Maleate; 44% sucrose | 11.10 pH too high: 10.4,
BRR too long: 24
min.

49 | 1.75ml; Glucuronate; 42% 11.11 pH too high: 8.45;
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mn. 50 1.75m; Qutarate;
l ong: >29 sucrose mn. 51 1.75m; Succ
W 29b©87265 BRR t oo | ong: >29 sucrose mn.

449% 11.4 table 18 BRR too

i nate; 44% 11. 3

Gal acturonate; 42% 11.12 pH too high: 10.69, sucrose
BRR too short: <1 mn. 53 1.75m; Galactarate; 38%
frsofubte materia s sucrose 54 1.BRRtoo short: <1
E/Iaf‘jonate 44% sucrose 11} 2 table 14 pH tloainhi gh: 8. 36
50 3. TSrﬁIDGIhtarét‘ér Higprate; A%iddice 14 BRR t d BRRItbo lond: >29
.S‘é% 57 1.75n; | Mal eate; 44% suckmpse 11.10 > 1
51 | 915 gu&'mfté[ f STC RS tdbleMe; G ut anBRR;tod lobgo 429 7
tn 0g oss at sucrose |week 3m@. 73 1.5nl;
52 ! ?é?ﬁ‘é‘éﬁ%ﬂ? o 1Bl e 33 Ster il epH tdd highi @69,
t%% ro%gcr ose icu 75 1.5nl; Mal at eBRRGSO Short:cle
1 8 table 33 Diffi cultl es in sucrose Bswinubilisation
103 1.5ml: Adipate; 55% sucrose; 11.5 1l table 19—
53 Adi.phrol; Belagtardes38h crysildd i zes on st aW&P'HE'ee{Patﬁﬂ%fs
losticiosBnd ; Adi pate; 55% sucrose; 11 5 1itable 19
54 Adi.phrol; Melahaje:Ai45e spcress sl blecld on st qa@&%p : 8.36
55 1 775, SertrarAei4fdbe 0. 466M4 55% 11.5. 1 Ot but
slisuck@e sucrose stability data already AW hoi nn 108
57 1, tinaml, Nislqte; 400 98K0se53 11186 11. 5. 1 t ab & 1199 g
acid sucrose; pH 5.38 criystallizes on \ﬂwe\em?,
68 | 1.5ml; Glutamate; 7.5% .7 table 36 > 1 log loss at
sucrose 1week 37°C
73 | 1.5mi; Malate 0.597M; 50% 11.6 table 33 Sterile filtration too
sucrose difficult
75 | 1.5ml; Malate; 56% sucrose il.6 table 33 Difficulties in
sucrose
solubilisation
103 | 1.5ml; Adipate; 55% sucrose; | 11.5.1 table 19 Adipic acid
pH 5.09 crystallizes on
standing at +4°C
104 | 1.5ml; Adipate; 55% sucrose; 11.5.1 table 19 Adipic acid
pH 5.12 crystallizes on
standing at +4°C
107 | 1.5ml; 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 crystallizes on
standing at +4°C
109 | 1.5ml; Adipate 0.63M; 55% 11.5.1 table 19 Adipic acid
sucrose; pH 5.38 crystallizes on
standing at +4°C
117 | 1.5ml; Adipate; 55% sucrose; | 11.5.4 table 26 Precipitation of
Ca*" calcium adipate
121 | 1.5ml; Adipate; 55% sucrose; | 11.5.4 table 26 Precipitation of
Ca™ calcium adipate
135 | 1.5ml, adipate; 55% sucrose as n°134 Placebo without
rotavirus
136 | 1.5ml; Adipate; 55% sucrose [1.5.1 table 19 pH too high: 9.36
137 | 1.5ml; Adipate; 55% sucrose 11.5.1 table 19 pH too high: 9.37
138 | 1.5ml; Adipate; 55% sucrose I1.5.1 table 19 pH too high: 9.67
139 | 1.5ml; Adipate; 55% sucrose 11.5.1 table 19 pH too high: 9.92
140 | 1.5ml; Adipate; 55% sucrose 11.5.1 table 19 pH too high: 10.25

&1
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109 1.5nl; Adipate 0.63M 55% 11.5.1 table 19 Adipic
acid sucrose; pH 5.38 crystallizes on standing at +4C
wa068Bns ; Adi pate; 55% sucrose; 11.5.4 tabl ePQBEP2006/001442

Precipitation of Ca ++ calcium adipate 121 1.5nd;
ﬁdl pate; 55% sucrose; 11.5.4 table 26 Precipitation of
141 "1 |"§H|B?té"5 T A0S, 13PI1.5.12EBle 1@&d1 pat €; Olobdbstaktiitpse
ace W thout| rotavirus 136 datdakeady
A [ pate 55% sucrose 111 5.1 table 19 pH drepingi gh: 9. 36

Q3

137 1.5nl;: Adipate: 55%sucrose 11.5 1 table 1\, |_= 66
142 gl Sdipate; 55% suckre;  pkDJeRIE 504 suck Q& BULS
t| @bl @309 pH too high: 967 139 1.5n; 5%

ducrose 11.5.1 table 19| H too high: 9. 923”?% boﬁg%

12619 5t Bdi SG58e 11 Bs A°d@bl € 19 H [ Piacébo Withol®. 25
Ellwggggﬁr)%7205 PCT/ EP2006/ 001442 141rolav5’rt]ﬁ
Adi pate; 55% sucrose; 11.5 1 tahle 19 0

1491 Bl adipates 58%rwia®@ye ongdMnp! 142 1.5 Préﬁ\%ﬁ %Qult%%ga

gucrose; 11.5.1 table 19 Ok but similar wﬁ'S%Sso

stabitTty data alrteady ongoing 146 1.5n, adi pate;

50% sucrose as n93 Placebo without rotavirus 149
1.5ml, adipate; 55% sucrose as nl51 Pl acebo without
Vi ruses Exanpl e }j/l - Phase Il I nmunogenicity,
reactogenicity and safety of two, gra

Examplen¥in- Srb?ﬁﬁl'é'r@m‘“%?@ﬂt}" §a?ﬁ°§ﬁnw't¢/£8&ﬁ?ie‘mi?ﬁ‘géﬁ?ﬁ'yd“es

ofa hgmag%égo\)éheﬂt Rot@lHES lighidVacineiadralthy Irfanisni sed,
pl acebo-controll ed phase Il trial was
conducted to 10 evaluate the inmunogenicity,

vi1. " Biole&Rmi city and safety of a vaccine containing a
——hunman attenuated GL P8 rotavirus strain (deposited at
ECAAC under deposit nunber 99081301 - see WO

A phaQ%’i llf%lr?@ns?én Qﬁﬂ!l)ltéfbﬂlrﬂ maﬁ@bmoaanrmn phibe |l sl sps wasducted to
evaluaje tmm@w@ywn@&él ' ‘?%e%gq @HS s#egy 5@? \éa%gﬁe c’g\tlltam{r?gr y hé¥an
attenuated G1P8 rotavirus strain (deposited at ECAAC under deposit number 99081301 —
see WO 01/12797), for infant immunisation. The study was performed in multiple 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 a 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 formulations blinding was technically not

possible.
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15 During this trial, a first dose of the vaccine,
either the liquid formulation of the candidate HRV

W@ baoaasr20ot avi rus) vacci ne (N=100) or the | yopPtT/ER®A6/001442
formul ati on of the HRV vaccine (N=100) and respective
pl acebo (2 groups with each N=25) was adm nistered at
around 2.5 nonths of age (between 6 and 12 weeks of

age), at the time of a first yisit t thq. % t ot 54
Routing sbiitheod yeecinations vara Sye pererdind I gealpractice i R leas
days apgg_f&%édﬂ%dse%fﬂ@mdva&mé.sit to the doctor,

ically 4 weeks after the first dose). A follow up
visit was performed | nonth after the second dose, at

V1.2 %%ﬁﬂti& & thehESKof age for a bl ood draw and
——eval uat 1 on of I munogenicity. The clinical trial was

random zed, pl acebo-controlled and sel f-contained. A

Speciftcgﬁf!hfe%cégﬁé) us@PcHplises 8 theldfaviras chiﬂvomm mdateghug@d G1
per” pl acebo group, were r : nduct e

human gfrain deresited Bei %Hﬁ@sﬁggﬁb\é@ﬂ Q—f\\éé R\Qﬁ%@s acci ne
formulation and its respective placebo. However,
between the 2 different for ion | i ndi.

The vacaimis SaRonRied hiyGas Find U RaRRLF gt k35 aeHida from the

89-12 PRV §F’a74|995|/og§iﬂaé4@the{§étﬁt%/pEG ¢ A dho genatpoxiRShtHabwss isetated

iven accordin ocal. practd.c , 1 e
rom <Gae) 1 B3 STHOrTY B4 SILM GBENEE U4e N EblorE R e 17

strain RRS Shbh t@ProvidetphcterimcigamsSpisefuardliingss hed agajiust menfection

_ used conprises . as fhe rotavirus.c , . I
I & iR YPR GERSACRE SUHHGATSIS P B AR CRR g eimferton: 2
years PRIABAGRE stWO. 0142219%)1991A6F R veB)ci ne i s an
attenuat ed human rotavirus (HRV) candi date vacci ne
derived fromthe 89-12 HRV strain belonging to the
The afRERWIPBrévénBhéctaatioryefitiod YBRY dUABY pebsagethough deastemach.
fromstool of a 15-nonth old child in G ncinnati, USA
Natural infection with the 89-12 strain was shown to
TableIOQohfiRrdd b eotripositiogadftisd adipdts diquid formulatispsmdanyophilized

agai nst rejnfectio ' - I ; i
form e Rl coes Oy GEEY b8 Her i S A8a 1 BE ofbdtidbs ina
large-6€416 bl atiil (e Vbs pealr Bediato bybent Dis/& 2004 @t 23 (1hBurnl): S179-

Dis. 1991;164: 277-83). The antacid will prevent
82). jnactivation of the HRV duri ng passage through the
stomach. Table 49 conpares the conpositions of the

adi pate, liquid formul at.i d

Tabier 8 ol et BHOghs og i adip= AR 1 Biyatch and the
denons tiyagtitizdédfdomuidtianoafdhe RV yaceinetnpmisabdese)
clinical trial (De Vos et al. Pediatr Infect Ds J.
2004 Cct 23 (10 Suppl): S179- 82). Table 49
Quantitative conposition of the adipate liquid
formul ation and the 25 |lyophilized fornulation of the
HRV vacci ne (nom nal dose) 83
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10

15

WD 2006/ 087205 PCT/ EP2006/ 001442 Adi pate Liquid
formul ation Lyophilized formulation (after
w0 e@ons8203 uti on) Active substance P43 strai n PCHEP2006/001442
| east 106.0 P43 strain - at |east 106.0 CCl D50 per
dose at end of shelf CCI D50 per dose at end of shelf

e (175 dose volune) Tife (1[0 fRlrbhlieati
St abi | i ser | Bdinate d-i@gdfoymulatien ose Qm(g;ﬁzi%?éguﬁosn

_Dextran—18-g—Serbi-tol 13.8 g AT noaci ds—_ 9
ActivaratRSIancei | sedistmintoat 1gasitgoal ci o eta - Adashi a0
car bonat e | TIDkeer dgseagfeand of shelht G&#PaPET §R5S gheng of shelf
di | uent DMENe* (65miidasenginme) 2. 25| lifg (1.84Thaose Volims)

StabliQEr 0- 5. ad sfeRysBl Vt @5of Wiy 0. S. | 8derbsad i nj eBimign
Injection |** Dul becco'(poppl) fied Eagle Medium A

summary of |the vol unme and antacid [ty of WO
formul ati ons of the HRV vaccine ?%gt?%sext ed ?ﬁ%#abl e
50. 5 Tabl e 50 Vol une and antacid|cafstol ty of tB&mg
adi pate liquid fornmulation and the |yophilise

fornul ati o of the HRV vaccine For MMERASS Fi | PiM

Anta o P IS SR T, | E e ™ b o
Ml pate 1id Ip@%gg‘vacm%e 1.% m boh¥@phi | i zed

formul ati on 17 * BRR — Bah: Satt

[ DD\

N . . ~ReSSett—nri€e DRR
Thickeningtagent tilest: to nmeasure the raf &agthapeact i oé'%‘?"'gt ﬁe

Aant o

+ .
oAl Al

B““‘It‘mé'e&ﬁr at TOWF"@’ST& \éwnéa{.}l":gvzwtlol\'ani)ﬁ“ﬁ% g*\?{el Z acg% g

smvghf’cedu'fe InyEerfg e 11ds 2d21.5 Monoduaesfosf theq.s.ad 1 ml
or mul at ed quiegﬁglre l'i quid HRV vacdijmjectivhe fill ed

i,

S DUREEss Laget o Soot Manufacturing Practices (GwW), 1nto
_?Ft?osolgg 57€§§§1$yr| nges. 15 Rotavirus viral titer
(i.e. rotavirus potency) may be neasured according to

A surrtlrggry%ﬁ‘ %%GV%Wrﬁe and antacid capacity of the two formulations of the HRV vaccine

is presented in Table 50.

Table 50 Volume and antacid capacity of the adipate liquid formulation and the
lyophilised formulation of the HRV vaccine

Formulation Filling volume per dose Antacid capacity
(BRR* in min)

Adipate liquid HRV vaccine 1.5 ml 12

Lyophilized formulation 1.3 ml 17

* BRR = Baby Rossett-Rice (BRR) fitration test: to measure the rate of reaction of the
antacid substance with 0.1 N hydrochloric acid and the duration of maintenance toapH
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
detailed in Example 1il.1, with-MA104 infected cells being identified by indirect immuno-
fluoresence. Alternatively it is measured by in vitro titration of the virus on MA104 cells
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detailed in Exanple 111.1, with MA104 infected cells
being identified by indirect inmmuno- fluoresence.
wWQ@\doensmdd vely it is neasured by in vitro titrecT/BP200§/001442
the virus on MA104 cells 84 W) 2006/ 087205
PCT/ EP2006/ 001442 w th virus detected by direct ]
ith vit i BndiBicIEs@Pes ubing spatific antt-midvius antibodies.
with V'Hg%ﬁ%ﬁdega'@ﬁmx hod deég;r ' eg Lhel dose inf ecting are
The meihos getarmines dhe desq NIROENG A %?r}]ttg?/ el &Uure BPd rolRY
crprosSABIE58 CoTIBN: GRbUOLS (COMLgoThesnocend s assa
reprodiigilitychas RepIavaliaiedand ressd ity ruile B (B, dsbbdsed a
03logdvariability is assessed at 5 0.3 log). VI.3.
dm nistration V1.3.1. Lyophilized formul ati on of HRV
vacci ne or placebo 10 To prepare the vaccine or
VI3, PA@RBReafigd admnistration, the entire content of one
pre-filTed syringe containing the calciumcarbonate
buffer was injected into the vial of the |lyophilized
V1.3, 1 REHAe A tbRR@htS: STHRY tacih) orqiatebbe resuspended
product was then adm nistered snoothly as a single
oral dose. 15 V1.3.2. Liquid fornulation of HRV _
To preY)@FeCtihBQ/a@dfln@br&ﬂ@@bo’fb@cﬂﬂiaisfriaﬂidremegﬂréi%c@'wmm:@ engare-filled

. Shaken before use. The product (vace] o
e I e g
produ@Qvadohie Paiatio)pdid the eaduspemiedipryduthwas tiencadnigistered

criteria of aﬁgf ety and reactogenicity
smoothy s 2B OIE P¥” general adverse events were fever,

irritability/fussiness, diarrhoea, vonmting, |oss of

appetite dc runny 2 . They were recorded
VI.3.2gkfRvi dor 7%@9&&?{1\/@@6@@@? {aggéoevacci ne dose, using

diary cards provided to the parents/guardi ans of the

subjects to.record the
The piRARIeR ARG IR BATIE ALY PRE vacthe of placebo) was
then adnSihib@rotesreoalioy asardiregde omhdosst ool sanpl es were
collected (at the |latest 7 days after onset of the
gastroenteritis). Unsolicited adverse events
V1.4, OSafdty hmfjreactobeniciB/l days after each dose were
recorded. Serious adverse 30 events were recorded
during the entire study period. VI 5. Laboratory
The féa@Scritdfia of safbty Stdelackganigiy appisd:gglicited general adverse events

were fever, irritability/fussiness, 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.

Vvi.5. Laboratory assays

VI.5.1.Stool analysis
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WD 2006/ 087205 PCT/ EP2006/ 001442 St ool sanples
collected fromall subjects on the day of or one day
wW@ei06/081205 each study vacci ne dose, on Day 7 HRCHRP20061001442
Day 15 1 after each dose, and on the day of or one
day prior to Visit 3 are being anal yzed at GSK
Stool sghfbl‘.éé%oﬂéétﬁd abmaalll sabeERtoprtiie dag bgﬂair@cﬁdy}prloGBI@ach study

oglicals to detect the sen f va
vaccmﬁd@wn%n@aw'éé 1@“%&9%5‘&%2@?‘ %‘gvﬁis& ”éfx %\éy%? of'the
day prl'BP&)t\l/lgl@ 3Y%ke gelﬂt aﬁé%yié%l%ﬁ%?‘ol{/Bfoﬂiglmﬁfh Bgoratdry desagm:aieabby

avi rus ant denonst r at ed %é_l ELI%{A in.a edst ool
GSK B@IMJQ'@@% édd%tﬁc'fﬂfﬂ%preé%ﬁ‘@r%"ﬁ%(an?ﬁ SHG ymee¥edpsse 1

Immun%ﬁ %n‘y,bééa;/ BLIBAE- §QSdcHlen 96 a5 to/susebsdral sheting.
e ng a taken as evidence of a vacci ne response
vaccine take), if the subject 10 was negative

Preserﬁﬁ%r of.rr Chny é‘r?ug@ﬁ‘ déﬁ@nﬁ@i’ed)lﬁy EnisA ith anf stddVeallected e prer

For acebo S se nci.n med
determlm\ec{ ’ﬂmg p@@gseafP Doss J1 é{ptto Q)rlﬁltt:% a6 §p ﬁ@ﬁ%ﬁd a% \}af%Cle ¥
shedd{ng%wté@ ésse\ﬁ&énlf:a ofla aéccbme(sjrtébp@r@e (Whovaseise ekghtii the stibject

ti- rotavjrus odi e serum
was negatine foryetayings %W %ﬁ pg%p igl#& vacgine o?g%cg% For placebo
subjec{@E&]UAEINGs %)érfﬂ?m@@irﬂhs dabeboth results are avail abl e,
or negative for at |east one of these markers if only

one result is available. Al so, stool sanples collected
A sub%k!f infgineREdatilE T Phtavds i$ defmeldissid SLib]eﬂhth wésgiegativesfioeanti-

ein tested at GS cal s,.or _
rotavirgig 4¢ ﬁg@@gﬁlqﬂ)n @K”B?QQBHS’E;TOS%P%’S @Q 9%1 El_al %%9 ﬁ\%%at apre
vaccird@bs Gneéint! f bR séduity are aVatialiie] grregatvediet et laasiate @ ihege

PCR- based ag oachF These nol ecul ar net hods tar get
markers §0Bly<Ong e H‘h‘staﬁ@a%‘ﬁ gene which are very distinct

anong different G types and are highly conserved

Also, Wﬁ@g%ﬁg&% g dwnq%%&bgg |S§?Qﬁ?lirbe% Bltt H‘?n&RTSIP $Bre being

testecMatQBQIb 'Bi’élogma'i@ ord ﬁ&ba&i’éry designated by G3HaBlolagfcath dsing BHSA to

detec? RYi E}égglg‘? ttlp]ee&\%pfp E\eld .?J%@tg%% 'Bg?éc{ %@r@é@he These

r esu tl ng
moledtfdR rﬁétﬁmﬁasgeeség.mtmm.mmegw gdreovhidparsresy disficamess

dlﬁer@tg‘%]ﬁygfpgrﬁaagquolgg@ggé%%%fv}ﬁthﬁ de?&‘oél{’%?@q%}% ?QF] gxavr?prle Sthe

RT-PCR Methbe rd@mélb@édawy Gowratehal. {1999,  Giia Mierobiol 8: Bf6-282) uses a
Si s or..an

cooGESLANER: G apRae PErY B8 M aRBRAERETns Ry P7

' ected up
genel Phekigé bf melrssmtmgmcasro@umasnmataﬂ by ge\v glesirophoresippiyiges

ak
the INTRAE P PO Whore oBPa s e P e s setectad.
vaccifig Rires isSdlf&Ireﬁiméﬂ fsdrn the wilcsiype serstypethysseguense analysig qi@n

GSK, Bi ol o&u cals' designated | aboratory to neasure
equivalenf, APRIRAFN: 86 WD 2006/ 087205 PCT/ EP2006/ 001442

rotavirus |IgA anti body concentrations. The assay
Any c(i:etéct%];\fof VgCCZII’?e \H{us in any &8&%%&&& Y to Visit 3 is taken as evidence of a

vaccine response (i.e. vaccine take).
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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subject for anti-rotavirus |IgA anti bodi es was defi ned

as a subject who had anti body concentration below the
waz®aysos - of f val ue. A seropositive subject fRPCI/EP2006/001442

anti-rotavirus IgA antibodies was defined as a

subj ect who had anti body concentration greater than or

rotaVIrtfélnﬁu @l antiBodyPcdrit@nGtiRY. 'métas@é{l ct\l’tadﬂl!e 20\/r. A seronegative

nogenicity: Serum Anal
subject @Aamﬁqt%‘ﬁwSéQA Byt'@F%A("aslc{? ‘*?ﬂ‘i’ s é‘ssé‘é&‘?c ‘f"ﬁ%ﬁ%g nﬁt%dy
concer‘F{F‘eﬁl%ﬁ 'blle{%(/l/ tgfe a%@é)a%dtfoES/alu@M Is@rdpugiﬂvez Slﬂi]@ﬂ(}]f(ﬁTElhthﬂ’@Vlrus IgA
initra esi gne
antbodgmppedelcae Aarededrd SrpogiorGeaf Py WEuadih apeae
to the gég%ylcmlyﬂﬂeamgsponse after vaccination and/ or

Inféction. Sanples were analyzed at GSK Biol ogicals,
Ri xensart, Bel gium (or designated |aboratory). 15

vi6. DReslddabhRfy: BertEheSA Assay 96-wel | plates are
coat e y overnight incubation with anti-rotavirus
anti body dj | s are washed and a lysate
VL6.1.Jyleasys e@qf@ﬂpﬁﬁogée Q@g)ﬁ%}ﬁ vaccine strain (positive
wel I's) or either uninfected (negative wells) is added.
This ab$dyl ANoive ghe ﬁe:tebtam afmotavirus |gmiramwm@n serupl andk wesinitialedesigned

oy B 555 BE DG AR5 kg s Mo

the imWeink Sedponsé bftmevannjatmwtdwen)fecﬂme Serplesiweie gaglyzeas at GSK
allo t -specific IgA
B'°'°gﬂﬁa#d% af'l'ﬂf’ze% l%@? eg%gf‘é& Ialggrafr?lj bound human 1gA is

detected by addition of biotinylated rabbit

D anti - E@gﬁ légé %gg m nutes under agitation). After
el , peroxi dase 25 conj ugated L
96-weﬂ‘piaﬂémar’ei aobted Btoemighptnovhatiaromigeanti-etaviiys iatiagy ciuiiess.

The wg@s? AW %e@%gp Zﬁ\g%@%}e&ells %ﬁ@er%f@ﬁt’eﬂ%ith'ﬁcbﬁﬁé’ 8frain (positive

S are agal n was

welIS)wrbhwhmnfé@e@MMIVﬁeweltsajBB)dded Rellewing inpdaipReRS rataiing
platfo%%ﬁe] gfég%%b%é sggé) ﬁmj et RStiorsa %Fm&h%g bﬁstéﬁﬁ_érd isBrum are

e reaction Is pped 2N
mcubdﬂé&@tlbotﬁ]ktndsadf wells (pogitiverand @egeélaeh r%s U%tofmwe@d\'%#ﬁ\a"ows

{ | cul ated f h
the osgBE e o BB BRI RASAEE L2 7, DG Che i1t or ence.
The plat¢s\ererwashed aind é)oarn@l huragratgAvie detsictes! byasisitiontaf gtqtlay{gtegfrabblt
antl—htPE’%lP I%&K@d ﬁﬁﬂg?éﬁ%%? ?@%‘n?@nAﬁ& WadHsY the$lates, perOX|dase-

ction generated by t
conjugatad aaidoh-lniotiv at anrmnmg@nceetfaﬁm is agm twaqhmée"s%"gﬁ%%\bated

(30 n’p R(der ggltét%ﬂgﬁdateé’éret%%m wadHed! Ml Phopheriyltediamine

erm concentrations in
(OPDYis ackiepeTherpllataSI are gren igaybater <a¥ BREES PN deMpRIRaYE (1) In

darkngg t;e?oréttﬁ{ﬂeai g%r( %‘fkﬁ%@& ?\ﬁ\h'Z‘N‘H.‘ZSé@O@H il ébéb‘r‘ptlon is measured

V ra i N or each unknown that fall
at 490620 nm. specmopkmqagdqermt@é ags calprdatgd Sorpach saplpd sipigard by

measij )gg%mecocﬂrf rgﬁégﬁ t&@én h@ﬁh\ﬂ:‘ e{riditr\éé%tﬁ@@ew Coﬁ@@d‘tratlons of the

I'NC ative and positive contro
samplesr ara ldetermingeritysising theraur-pararesier lggisimfugetion generated by the

stand3t& Ctﬂf%eﬁ{g HSQ' 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 (concentration = 1000U/ml) 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-determined.
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1. Bendih b@%l'ﬁl’?@@@ﬁ@wﬂ;@d Jrktal Séfe}fy askbinirsuridgenicity of a live
anti -rotavirus A anti bo% @gg ,ﬁf#ﬁC?nverSI on
attenuatgd Symemasetayirus 844 Magang- YardNT nogeni ci ty).
5 2 Berﬂ_s@.lk;lh @ll 5§ad(lj2ﬂﬁ$ FVtHstbin e etrHl.i Efficicaof ivesattemlatedtiilbwyrotagings
cal cul ated on subject osi.tiVv I
vaccing g 2t b s AP E e PO cop UE 41 - 5kt 1 3G Bgias? o0
cohort. 15 The anti body response to HRV vaccine in
ternms of seroconyersion rates was simlar in both the
MWECOHC! dose (82.2 %in
HRV_Lyo group and 90. %in the HRV_Liq group). In
10 Table%m presen 00| ﬁ gr';tf CERRug" %Bgose/W@Jaﬁggéro%%@gsﬁf%té@@'otal

Seco ndi cati1ng the stud
vaccinatsaciobde tﬂaramnmnbgemth)LeTmbtq@ preggits thegn wopqylrp§ !94\ antlbody

i nfections i | alculated on
oMo gledieied B 51 he R RRRpIch i G shibodies cato
the tolahtaesinate@iaohbrt. vacci nat ed cohort for i munogenicity
>20 UM GMC 95% A 95% A Goup Timng Nn %LL UL
value LL UL HRV_LYOPRE 98 0 0.0 0.0 3.7 < 20 -
15 The aRiohl yespONSSIoMIRE vackiTe indermsiof segooppyersiopgates was)sjmilgs jn

both tlgoﬁa?% %Z%g%osgone rggntﬁ aﬁ%f’?éco &§<7>§e6 ?%22 &, m*FW/ ng/@chRté £ 90.

1 % irlfig HRVL1®) grogp)6 Ivthegmolagd piEsebe geHPo8 Soestinss eer@P@@/fat&§ one
: blindds
mone s el R T g gy

no wild A%ednfections in the community.

20

Table 51  Anti-rotavirus IgA antibody GMC and seropositivity rates - Total

vaccinated cohort for immunogenicity

>20 U/ML GMC

95% Cl 95% ClI

Group Timing |N n % LL UL |value |LL UL

HRV_LYO |PRE 98 |0 00 |0.0 3.7 |<20 |- -
PI(M1) 96 |68 [70.8 |60.7 |79.7 [191.3 |[122.7 |298.2

PI(M2) (90 |74 |[82.2 (72.7 |89.5 |330.4 |217.5 |502.0

HRV_LIQ [PRE 98 |0 0.0 (0.0 3.7 [|<20 | -

PI(M1) 87 |66 |75.9 |65.5 |[84.4 |172.9 |[112.1 |266.7
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PL POOL PRE 49 0 0.0 0.0 7.3 < 20 - -
0.0 7.7 <20 - -

Pl (M) 46 0 0.0
PlI(M) 48 0 0.0 0.0 7.4 <20 - - 1.

wolescnsmer of subjects with avail abl e resul t SPRI/EP2006/601442

nunber/ percent age of subjects with concentrati on above
the cut-off 3. 95% d = 95% confidence interval; LL =

tower Cimit, UL = er Limt 4. PRE | e-vacci nati on
2BHMLat t or 1he fi[CNC

no
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7394 fp HRV_L
6. ¢ M2) |73 423|1 3
blbj 24 S M VRS & Se[.opo
nt 2. 95

i bodi es ~ 15| 2.
<%rs'
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585.2 1 = nyipber, of

for ant P-I(M}? avi‘{f‘gljs q gAOZi

confidence jnt ez{ val : LI
& ¢

Limt 3PIBIOMAE dhe vk%ﬁth

A

“of

1

HIRV= VAR BENS sobjeBlsantravaliamisrésuty 4. Pl (M) =

one

2. My ﬁ\jrﬁ@érgbrt%nﬁa@@@ﬂau@j@ae with coRdénitration asoverthe lcateefbo

3.(\g584 E1 3b5%
4.
5 5.1 BT

onf@drRB aservae ILe aslesvier DR AN5= PIPpdf Lidit
USHrQDSHAYP 2006/ 087205 PCT/ EP2006/ 001442  The
GEHNCbiths Bftéreth8Tirst dose oftdRY vacdnoor platabo (Wak 2)

6SiPTI(M2S =Rk Wepih e the\eecond cobe ef RN mabeihé onlacebihiwisit 3)

7! I SBthshdeqtl
when adm nistered to

QElRHeio7DEC2005 he vacci ne was very inmmunogenic
children according to 0, 1
nont hs schedule. 5

10  Table 52 Anti-rotavirus IgA antibody GMC calculated on subjects seropositive
for anti-rotavirus IgA antibodies - Total vaccinated cohort for
immunogenicity

GMC
95% ClI
Group Timing N |value |LL UL
HRV_LYO Pi(M1) 68 |644.7 |471.4 |1881.8
PlI(M2) 74 |703.8 |525.0 |943.6
HRV_LIQ PI(M1) 66 |428.1 |302.1 [606.8
PlI(M2) 73 |423.1 |305.9 [585.2
1. N = number of subjects who were seropositive for anti-rotavirus IgA antibodies
15 7. 95% CI = 95% confidence interval; LL = Lower Limit, UL = Upper Limit
3. PI(M1) = one months after the first dose of HRV vaccine or placebo (visit 2)
4. PII(M2) = one month after the second dose of HRV vaccine or placebo (visit 3)
5. Database release=07DEC2005
20

V1.8.

Conclusions
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As 1gA is a good marker for the efficacy of a
rotavirus vaccine, these data support the protective
wetdoens720f the fornulation tested in the clini PGI/ERDOOW1442
WO 2006/ 087205 PCT/ EP2006/ 001442 CLAIMS 1. A liquid
rotavirus inmunogeni c conposition suitable for ora
o THRIMHRInSEEMEILAR tdrMsdf BerEBENVerdibiarties wastpiniilai pefween the two
rotavirus antigen, a sugar and a carboxyl ate wherein
vageine/fasmuiRtiats-at i on has a pH of between about pH 5.0

o THRNGuRIIBHAUIRING el cihe WRis vefpingsogehicavheh adifinistered to
hosphate. 2. The liquid nposi tion according to

p _ i qui
chiidrgn cgorgingrie Pn! eRNHSSs $tion conprises less than

1 mM phosphate. 10 3. The liquid conposition according
to claim2 wherein _said _conposition,copprli

As IgAtinagogd marardidap REFRCY of @ FRIRYINS ¥R ﬁ%ﬁ%??fﬁ %‘2’58“ the

protecRECETdt Bth RorAlltioN RsRfd i lied emick. to 3 wherein said
conposition 15 is free of phosphate. 5. The liquid
conposition according to any one of clains 1 to 4
wherein the pH of said conposition is between about
pH 5.5 to about pH 7.5. 20 6. The liquid composition
according to claim5 wherein the pH of said
conposition is between about pH 6.0 and about pH 7.0.
7. The liquid conposition according to any one of
claims 1 to 6 wherein said carboxylate 1is derived
froma carboxylic acid with a pKa > 4, or froma di-
or tri-carboxylic acid with 25 an average pKa > 4. 8.
The I'iquid conposition according to claim6 or 7
wherei n said carboxylate is selected fromthe group
consi sting of: adipate, citrate, malate, acetate,
succi nate, propionate, butyrate, nalonate, glutarate,
mal eate, glycolate, |lactate, gluconate, fumarate, 30
tartarate, and any conbi nati on of two or nore therof.
9. The liquid conposition according to claim8 wherein
said carboxylate is adipate. 10. The liquid
conposition according to any one of clains 1 to 9
wherein said carboxylate 35 is present at a
concentration of between about 50 mM and between about
2 M 91 WO 2006/ 087205 PCT/ EP2006/ 001442 11. The
i quid conposition according to claim10 wherein said
carboxylate is present at a

90



10

15

20

25

30

35

concentration of between about 100 mM and between
about 1 M 12. The liquid conposition according to
W@ b@is/s7205 wher ei n sai d carboxyl ate i s present BCT/EP2086/001442
concentration of between about 400 mM and bet ween
about 700 mM 13. The liquid conposition according to

CLAIM%Qy one of claims 1 to 12 wherein said sugar is

1.

10.

lected fromthe |ist consisting of: glycerol,
erythrose, erythriol toI bi
A iyiisslevings mmansgenicgpupbuen pugRleds: L8] g Bg6ont 2 humar
infdl &lﬁﬁt@%l g d Wo‘téiﬁr?r% antlgteﬂpé sligr, anﬁimd:arbmty]atd@hm@mﬁaldﬂ
gal actitol, a conbinatio
forlbn bas 3ppriaabeen oatt v e Sl it BB R bffisgs oos
thafnraéllﬂﬁ/l fRphgtecr ose, pal atinose, malt uI ose, |actul ose,

titol, lactitol, raffinose, naltotriose,
rrele2|tose ceIIotrlose ciritol, maltotetraose,

Thé‘ilé@ﬂ)&@ﬁ@osm@ﬂ b@&o@dm@mﬁcﬁalmmm«apmad)smposmon comprises less

I'l opent apse, nml t ohexaose, cell ohexaose,
th%ﬂ G@E&@ﬁﬁ’ﬁ?ﬁedes 15 14. The |iquid conposition of

clai m 13 wherein said sugar is sucrose or dextrose.

15. The liquid co ti,on : ;
Trefapigorrogton autrbnes 1o (A 2 SEEl iig bompaYydinirses foss
thaﬁﬂ@@%ﬂ/l?@@;ﬁ%n about 1 ww and between about 70%

16. The liquid conposition according to claim
15 wherein the concentration of said sugar is between

Tr@biaufd cnpaksition adcdreinaseanyadreuel dvts i/ ter3 WiTereiTisaid Gogipogition
gsnlgn according to claim 16 wherein the
'Sff%‘ﬁe PRISRP?Sn of said sugar 25 is 50% w w or 55% w w.

18. The liquid conposition according to any one of

cl ai ns to.17 additi [ Awh&BRRK YHIcE said
Thedjayid %npﬁmoﬁ;ﬁgc?rdag?@gll]y gn%gﬁ%lgﬁ 12%cor di ng toMc l'ai m
cohfhosttion & etwabnl abaut ipbbd: Tta:alamth|7s5 selected fromthe

li'st consisting of: adipic acid, citric acid, nalic
acid, acetic acid, succinic aC|d car boni c aC|d

THY lmnmmpmlod acboltimgltc clairn 8, whesein thepl of said gPmpesitien is
ei ic acid, lactic acid,

b%W@%%ﬂ?@“&%ﬁ%B gﬁg ?Pd tartaric acid. 35 20. The

l'i quid conposition accordlng to any one of clainms 1 to

19 further C??széffg'ld?% to%ﬂg%ré'm‘ LGRS 1 876 WRbrRHGHiPEBE%ylate

conmposli t1on
nsai@ﬁ%cﬂir@g 4 caramwylioadd vith el rmams4 prtfr@rm@d\mé%?aﬁb%l'%aﬂd with

rotawrug arltlgen is alive rotavirus, such as a live
AeYLAdAPeY ot avirus. 5 22. The |i qui d conpositi on

according to claim 21 wherein said |live attenuated

The }lc?l){d rCCl)Jr%pé)Sltl(%'l aéco}’o‘?ngatrotcg%%t&@ WHERM ot 8rbbkigate is selected

from the group con5|st|ng of: adipate, citrate, malate, acetate, succinate, propionate,
butyrate, malonate, glutarate, maleate, glycolate, lactate, gluconate, fumarate,
tartarate, and any combination of two or more therof.

The liquid composition according to claim 8 wherein said carboxylate is adipate.

The liquid composition according to any one of claims 1 to 9 wherein said carboxylate
is present at a concentration of between about 50 mM and between about 2 M.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

23. The liquid conposition according to claim 22
wherein said |live attenuated human rotavirus is

w@edoeosr0os from t he group consisting of: HRV 89pdRER2006/001442
strain deposited 10 under accessi on nunber ATCC VR
2272, progeny, reassortants and i mmunol ogically

Th@ﬁ iy BordBditiH AdterdindHRY diin; 10HMErE Jaki ceaboxythip Bgiresett at a
er accession nurrbﬁé B‘&A %W081301ut rogeny,
com@agamcér?@t‘%ﬁ?@ ahanti A3 B @ bspvest PRt I vat i ves
thereof. 24. The liquid conp03|t| on according to any
of clains 1 to 23

i d_conpos
The iadé Fameagi sroBnGl SISt W RuebL B ydg sdg gt o
coh &Rt BRoiReseddr ABoue 400aRRNNd BEtwedih ebbutd@odnM.
conposition according to claim24 wherein said
conposition has an antacid capacity of at |east 12
Th@llaéﬁﬁ %§m@§sﬁ§$§§<§b@d1n@}b ariyeorBaiiylaRos ¢ ttd 1 Rwbheres saig SUgaD is

selﬁﬁﬁ;efjgr%% s g’é (gag%%gg f hcgg@%@tﬁﬁrglﬁc? Qaégytﬁrlgl %‘II{BI 2%"ablto ribose,
xylo8é Vﬁ@dln&eagldlcaﬁe mgfalﬁsesmaanmsgslaetdsdayructcseaabytol sorbitol,
Ros

he |i
UGy o s sl B e BRI O aperese
|a@<5§ea@e|m>b2>5e Cmélﬂﬂcbstey trehalbsd, weemsd, Damtidos nrdlivinseslagivlose,

assessed t he Ba Rosett
malf 'tahf tito}, ﬁ%ﬂ%‘?sﬁ BW‘ 88? (ﬂmeﬁ%ﬂo&g gﬁtﬁ]}ﬂ cﬁ'ﬁol %Qﬁotetraose
StaURGHKY, Belﬁﬁetﬁbdsenmemnenmmsb,asalIomntanseamaﬂoma@a@e topllqhexaose
bet ween. 12 and 20 mi nutes as assessed by the Baby
oligazacPhardeice assay. 30 29. The |iquid conposition
according to any of clainms 1 to 28 wherein said

conposi tion. tab n I 0
TWFBUV&"H&”@'&HBP{ gwg?%?{%guﬁ%s}%?%eoér otgggoileéar

at 4C, for two years at 4C. 35 30. The liquid

i tion. accordi , i ch

B8R S8R sb ey Btk S B B I
cobientiEion lof spitl ugaripbstineoabai oW anstbetyeamabesft 780y

1 to 30 wherein said conpositionis provided in a

dose vol une of between 0.2 nl and 2.0 ml. 32. The
The Iuicccongpusition tacoordang te lckimmd @ wherain tiergopeeniraiion iohsajg segar

- 9KV aght 20 BFRRY bR BooR BOARRE T0 T on ag

claimed in claim32 wherein said conposition is

Tiﬁj%lgqugf cognpi}og{tl 3 a%ggr%l :ét% AL q% \Aﬁ'@?éhtn the %n’&ntré‘t@n% said Q@gar

viTus ant1gen, a sugar and a carboxyl ate
isi50% Wav ored896 adwur e of an i nmmunogeni ¢ conposition for

the treatnment or prevention of rotavirus associ ated

di seases, wherein said i nmunogenic conposition has a
TihdHicuiid txmlpmsamneﬂmoltdlqg—toan@ one of claims 1 to 17 additionally comprising a

carboxylic acid.

The liquid composition according to claim 18 wherein said carboxylic acid is selected
from the list consisting of: adipic acid, citric acid, malic acid, acetic acid, succinic acid,
carbonic acid, propionic acid, butyric acid, malonic acid, glutaric acid, maleic acid,

glycolic acid, lactic acid, gluconic acid, fumaric acid, tartaric acid.

The liquid composition according to any one of claims 1 to 19 further comprising

calcium ions.
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21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

and about pH 8.0 and conprises less than 5 nM
phosphate. 15 35. The use of a human |ive attenuated

WO 2108081205 i n the manufacture of a liquid CcONPOUEEP10061001442
as claimed in any of clains | to 30 for prevention of
rotavirus associ ated diseases. 36. The use according
to claim 34 or 35 wherein said treatnent or prevention

conprises 20 administeringt or al of. a
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bject in need thereof an effective anobunt of a
Ilvp,aﬁgm@tec*w IS accor di ng to anyone of clainms 1 to
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use as clainmed in any of clains 34 to 36 and 38 to 41

aYnet hod as clainmed in any of claims 37 to 41
wherein said conposition is provided in a dose vol une
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1.5 mM. 44. The use or nethod as clained in claim42

or claim43 wherein said conposition is provided in a
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conpr I’si ng
adm XI ng a rotavirus antigen, a sugar and a

TB? [I boX ér%é(%n\l’gnta%co% rpdjt%rc'%%td/@é h%aﬁ%ﬂﬂ}o@mbﬁ has an antacid

capacity of between 12 and 23 minutes as assessed by the Baby Roseit-Rice assay.

The liquid composition according to claim 25 or claim 27 wherein said composition has
an antacid capacity of between 12 and 20 minutes as assessed by the Baby Rosett-
Rice assay.

The liquid composition according to any of claims 1 to 28 wherein said composition is
stable under at least one of the following conditions: for 7 days at 37°C, for one year at
4°C, for two years at 4°C.

The liquid composition according to any of claims 1 to 29, which is a vaccine.

93



10

15

20

25

30

35

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

WO 2006/087205 PCT/EP2006/001442

The liquid composition as claimed in any of claims 1 to 30 wherein said composition is

provided in a dose volume of between 0.2 mland 2.0 ml.

The liquid composition as claimed in claim 31 wherein said composition is provided in

a dose volume of between 0.5 ml and 1.5 ml.

The liquid composition as claimed in claim 32 wherein said composition is provided in

a dose volume of about 1.5 ml.

The use of a rotavirus antigen, a sugar and a carboxylate in the manufacture of an
immunogenic composition for the treatment or prevention of rotavirus associated
diseases, wherein said immunogenic composition has a pH of between about pH 5.0

and about pH 8.0 and comprises less than 5 mM phosphate.

The use of a human live attenuated rotavirus in the manufacture of a liquid
composition as claimed in any of claims 1 to 30 for prevention of rotavirus associated

diseases.

The use according to claim 34 or 35 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.

A method of prevention or treatment of rotavirus associated diseases in humans by
administering to a human subject in need thereof an effective amount of a liquid

formulation according to anyone of claims 1 to 30.

The use as claimed in any of claims 34 to 36 or method as claimed in claim 37 for the

prevention of rotavirus infection in humans.

The use as claimed in any of claims 34 to 36 or method as claimed in claim 37 for the
prevention of rotavirus gastroenteritis in humans.

The use or method as claimed in claim 39 for prevention of rotavirus severe

gastroenteritis in humans.
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The use or method as claimed in any of claims 38 to 40 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.

The use as claimed in any of claims 34 to 36 and 38 to 41 or method as claimed in
any of claims 37 to 41 wherein said composition is provided in a dose volume of
between 0.2 ml and 2.0 ml.

The use or method as claimed in claim 42 wherein said composition is provided in a

dose volume of between 0.5 ml and 1.5 ml.

The use or method as claimed in claim 42 or claim 43 wherein said composition is

provided in a dose volume of about 1.5 ml.
A method for the preparation of a liquid rotavirus composition according to any of

claims 1 to 33 comprising admixing a rotavirus antigen, a sugar and a carboxylate with

a pharmaceutically acceptable diluent.
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