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PROPAGATI ON AND MULTI PLI CATI ON The present invention Iu

.and 5 to a nmethod for viral propagatitoh and nul tiplicatigp.ap cells in
culture, in particular for producing vaccines. The product| on of viral
vacci nes, whether they are sinply attenuated, inactivated, subunits or
recgnbi nant, i n\é0|ME§I©MSANﬁrEETB©B| BORIQURELI BROBAGA@IMErHﬁBS. Thi s
production can be carried out d§f nature of the virus, on
vari ous supports which allow the@z‘g%lpg‘mrf the virus; thus, for

exanpl e) for nmost of the currently cormer cially available anti 15 i an uenza
vacci nes, virus proliferation hs carr n_enbryonat ed_hens'

whereas for same vacciheRr855F° tlnygﬁl&ﬁé)?e Ié%@ %A P & T‘ﬁ?hsu@té"ﬁ’
carried eut o amonsthdd af oi8. viHoakveropabet ise ahdsnmhtspﬂzpaaﬂ:ionomzs many
20 probl ens: avai l.abil i t & epJ oduc t ially safet because
of possible € sarﬁ%a?'}]b% Wt H WA L‘Iarllués{eésdlayr éj]l[apglrs]%g&%lrn Vac‘fﬂé
undesirabl e el errent The gpnadunglcbmomft h?@rzﬁdppmwlmﬂ@r eulsehlgéy tatetyenpt s
are thus bein IS A suc and, %hg$ev el
possi bl e, ceti™ cul tqﬂn%ﬁ%’dar g%?@é“%?ch a{r}leé?ﬁ?g%%% Wi tsﬁa:ilsrra anount of
the virus toréromrigtuted, iaveWdschtire 1ataSnes M b nay atriQrondift i ons
whi ch pggnot fﬂi@ss replication inside the infected cells, as well as the
propagation o e 30Q infection fromone cell to another. The viruses
produced are then haiest BICENCREPTT ISR the GaH#Re n@dF umdeReRkiie t he
c]gal I's bﬁt he, or\l\lggl@el ha\H/:VIEIl‘t@ Yoz tnérae;ehlsul %&1 wa;]mws W@uﬁbol:eav%ﬁh:%kcel I
after their in ic arti as_t he advant age maki ng it
possi bl e to 'glﬂl‘% 589 ?Sfﬂtgopug% t?\fes‘fjsr\}\fth Hﬁ'sgaﬁ (?L’l‘ldﬂ?rl@ ‘cel I's),
or by treati frgrtrhesteblfs thtee et nees Wherommer aval Vesavatlabékl wrari -vi r uses.
These teghni Al {ra@é‘Yh@Q &k bugu éﬁwﬁsfé}fa&%@ gyahh&heﬁafmt

devel opnents o e prior art have us related to

i npr ovi ng ced® @G‘PFMP@@tgﬁ’d hengar €S arRer ede dott uFRMPediEEUdEE In
order to |imdaihe risksno®ée contephanitds, othibBeseebl s swWickhriwgopRhasmas,
vi ruses, bovine s on%!?form encephal opathy 5 agents or any ot her
unconvent i ondt B9 BT e agent, the use of serumfree, and even
protein-free, culturkowedia, hahebasse prdposedh asipperdescpobes inrarl?fatent
Appl I cablpon %ﬁ rﬂé23&vaﬂasimmvewﬁraa%as@&wg} FR.2, 793%;&% ppoSes
t he use of C

ture nedium 11 free ani nal rum whi ch
contai ns pl aﬁf%%f rae¢RUSThQS, PAGEI PLCt RENGEEIHALIGRE Wadita Vfld?u%eﬁ“e cel |
culture Stepmyécb}@lés’kﬁﬁy obrt he gmoducsshabt ai nadegsiraplthe caldrferdthus

produced is |ncreased yeyer f prQduci Vi ruses
formng part oqujtrhaétlc% Ef |on%of va §§°ﬁ‘tés P@% lng%ﬁl chaq%e HCQS

consecut i ve avettigs cle¢ ngumﬁéﬁetshéS§P§ﬁ§§I @uttﬂvemmessnmw%mcm t a

maxi mimygegr gReRdvsaf ‘i‘Jdésﬁ;QleSpe%belcaé&l’tuEQEV%&té onakky @ndc.gs gescribed
in US Patent 4525349, when cells culture are_used for, producing viruses,

once the cel InEgFE e"flh%ge fas® ARG F, tHe MEdiWn i cP%as used
for the cellpeodiice®, i S arefrovedhiand t hee reﬁhaﬁed maiﬂﬂtéilrﬁl@&v 251rﬁw§&'r umin
whi ch the cells.bat hesfo 1%11 omoten %d%s rebf g nmedi um
is then remVeATHES ¢ ShT 7G° pr odédure T OpTT JO%I H?SEI Ated a
certain nunbenfe¢teﬁngsells, as well as the propagation of the

30 infection from one cell to another. The wviruses

produced are then harvested either from the culture
medium in which the cells bathe, when it involves
intracellular viruses which leave the cell after their
budding (which in particular has the advantage of
35 making it possible to carry out several virus harvests
with the same culture cells), or by treating the cells
themselves when it involves intracellular viruses.
These techniques entail having cell cultures of

good quality; many developments of the prior art have

L
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Next, a new nediumis introduced into the cell 30 culture, which will allow
.the cells firstly to survive and to be infected with the viruses,tzggd U@ 2002
secondly to have at their disposal elenents which are sufficient tA
Support for the replication of these wvixuses. However, as is described in
the article "Protein-free 35 culture of Vero cells: A substrate for

‘replication hunmg ogeni c Bi Lnter i opal, Vol.
27 No. 9, f&é’f 938%%&5 98evel\rllldﬂwhen%tghe jf gl"?g?ﬁgelgs c%?éri e Ifﬁlout in
pr ot ei n- fI‘E@aIB:d.IQJﬂ]aI'[ e dllet el trvad UmﬁdllSEEd-lfiQﬁ then ppr@erard Lomihis viral
2 6 AUG 2008, S,1EULlT Ri4 CablfRaRAALRIGAA0ALE ON HED GRAgLAl |y eontal ns

foetal calf serumor, contamnation pro at | east human
al bumi n. Th@ml@fsmﬂ?nan\”aﬂl!ﬁﬁﬁn EPVFFHES sty fefrmy @(@@ﬁ@hﬂ@ﬁathy
manuf act yri ngy o3 0d IR MRL QMRS undanedsle Sith i otlbéenymwgyﬁlé' skehior the

qual ity of the vaccine. However, with the aimof conpletely ellmnatlng all
ri sk, even tHeoresecar, SRRt ®De 3| £XBRe RL URE T 9fodi GHL WATEh i s

suited to ”ﬂr%dlraopﬁaétl}ﬂélezan(iarfﬂiﬂdddd i cagl ofs ofdéécrﬁ&%sa onna RRrexpport

consisting of cell S | n culéu%g 1%{@ ree man or a[rLu mal gr ot ei n,
even of recdfh tigm gi O Hof é‘é’? 'l oWBPBFLEREEPBN yi el ds
whi ch are ccmpa\?t 7826 a7 t'prdsphnsesl aher eqﬂer@rfenotellso cad tured hedia@r ease

t he cos r aduci ac nm. g duced ells in
cul ture: Thé‘ﬂ% of” tHe no\clfer}%?lérﬁaoll sgé%hgar e o) %? RO gg%ﬂg

medi um Anotdserraita.of the invention is to pr OVI de a medi um and a met hod

for viral propagatiog,and KQ my tdyd igad 190 Mg%é@fg\é&%gﬁﬁwé@ﬁei t

desired, a virus inactivation step to be carried out
vari ous ai nulEwimh|e@P ofthehesafietsemt i e TG s sohbainadf BEingr al

propagati on wapd dailitd R;lﬂuc‘satpr@au@rédcalsl Srdre@dleaure, characterized in 25
that it s free of man or lr?trgil rotelns eve onbi nant , ori gi n,

re
and in that it conpri Y& end of tpl &ft 8r|8?ﬂteﬁ008%dlﬁ§° BCohe
characteri st\iicrma‘ea héormiegt ipex)t tdE red uovfpesitiah prfopagatinasand 30

mul tiplicati gg’gggs%lgﬁjotﬂgsCghsglcylggg[eotted ”Shﬁét rcaecltled fﬁgm_, ot at oes
er

or from cucu ing a mtogenic potential an avi ng ecu
wei ght bet wedras®08han 2@bemse E{ o‘ﬁ§° Atk thgat @aéﬁémpmrtiﬁgneer
embodi ment, dhes3RdEdi um accor ding to the present invention conprises
pl ant hﬁﬂrol ysates. Accar to one |cuI gi charcgcterl tic of éhe
i nvent i the prot &i5fE q}}é’dprS?’é‘ ﬁg aPB2ex¥r &t%d 3fr o BSF%{P% 2 6
AUG 2002 - 4in AuBorRiitegtt odEdfR4fer whenactedlisstim ofilthee rwent uead the
proteins or Cgpsgg@iﬁg L, 008 81 Bedel Rikhe Srq' | QY G- d8Yh a5 MRERI NO and
grindi ng of ution 1 n aqueous ne
een carried out, the medium which was used for the
cell culture is removed and then replaced with a new
25 medium in which the cells bathe for a moment in order
to be washed; this new medium is then removed; this
cell washing procedure can optionally be repeated a
certain number of times.
Next, a new medium is introduced into the cell
30 culture, which will allow the cells firstly to survive
and to be infected with the viruses, and secondly to
have at their disposal elements which are sufficient to
be the support for the replication of these wviruses.
However, as is described in the article “Protein-free
35 culture of Vero cells: A substrate for replication of
human pathogenic viruses”, Cell Biology International,
Vol. 17 No. 9, 1993 pp. 885-895, even when the cell
culture 1is carried out in protein-free medium, the

culture medium used in the prior art in this viral



- heat -coagul ation of the m xture obtained, - purification by

. ¢hromat ogr aphy. According to one characteristic of the invention, %6eAlbs 22002

_hydrol ysates are obtained by 10 chem cal and/or enzymatic hydrolysis of raw

materi als such as cotton, soybean, wheal or rice. Particularly good results

"have been obtained with the products of the HyPepTM range supplied by the

‘conpany Quest jlntarnali Q4al and Nppaphbaukah Wddb tHEnOFQTUGT $02% 2GQRPY i Sing
a high propgﬁll%ihﬁo{@%)ﬂeﬁ%}?dzg Wlpt hbabm)l ecul ar,ébnaés]?l ovve'ir&t hgn fO_OO

dal tons. Acdoralialy t@rBhot SRFUIRhafBCt ebP st LeMiEhethBdi GRPESMIpRTtALOD
propagat i on and,yapd | plitcat 98t a0akLH NALRntRE | BUENTLHA ISE PRRLGUl arly
suited to viral 20 nultipljcation on Vero cells. According to another

char act er i stalumife AEdi thi$ 0P 3Ofal Obr GpaBatien aiRF nlRAMSRCEREION |

glccor di ng thitheﬁll | PR/ 1h ) 1§)@%55§1@?&@dluclj_sygtﬁﬂph@utheigﬁl tflog! itgat i on of
apanese encephalitis viruyses .polionyelitis viruses and rabies viruses.
A subj ect ofT4aHe P ent R efBCGH s a%&i"eé’er’fet h&d rtﬁ’&nuf“é& ufitng viral
vacci nes whicdingflargelisealamphastngf alilr ati gk pdestenontlosotdeieel | s dicn
culture, characterized ip_th he., phas f_virus.prgopagation, 3 nd
mul tiplicati'BH %%rg?ﬁﬁr%]a?éi Il;lot Hg"%r g’sg?lecéélub"? %}E)lrr% [ %?n \?\',Hiléﬁgi gof ree of
human or anithe progeigatierenaofl reebhbphanatoengi of andrwdesh gonpri ses
pl ant extra pavept i i1t b r ypgenst ogd upon

r eadi ng{tbhecédgps%oﬁlgt ?éﬁgﬁﬁ%%%&ws?l %vaow#nT%gQ% ;étﬁm an r?hggr.réf%%gd

accor di ng t & Heumawy ep | IRIM} OEQFSHY, t BVEReOpr 58GETPOIAABL QYT uses

which are abhg tgnhien! it tr16ald SUlbWEeHroBRY 16N g{ﬂepagtwac%r be

viruses belonging to the_foll.owin Z S,au~ 20~z - 5 am |l ies:

or t honyxovi rAKE  PAFBAXBYPr Ya.0r ORAYIE L i c5RREIFRBBRER| &R viFUFOL

arenavi rus, therpesvesass, thexvcosts afd mdedovingisesccThey campalisdnae

r econbi ant v.il_ruusseess.plléhlp@ééi%lca%llé t'&q} i&YfﬂUJ%’.n is particularly 5 suited
ic

to the production of Vi ruses can formpart of the conposition of
vacci nes, and in parFieukam off hthan WWaEEIHen foF Wl chaT hbcedast o

requi rement s, ade; dBE R .4 &Y &R i n particul ar be the polionyelitis,
rabi es, Japanese encephalitis, yelg ow fever, 10 rubella nmunps, , Dengue fever

or neasl es viruses, AMERET u8eT &E t hBSvATEIE ¥V mES oft hePEPYEPE, 2 he Al DS
or chi ckenpatediumiseandhergpesmerhsd vifarses vafradi sems@sagatsed bwynidhe

respiratary syncytial_yvirus.. cwuto | OVvi , Fotayir r the
i nfl uentzzg. 1@}/%1%‘%%%%%%&i%}\1/%n it{(}ﬁ&?sg%%ﬁ;;étu@%/?yggdséntd%%ggﬁg’f Sr
produci ng t Hei s usRacWivall o S gond| @afprepdyomyel itis, rabies,

Japanese encephal itife S4RELVA thédé CheRAPOYs AERALT hi Subjedl 0 ltygnza,
Dengue feve neas) es_or used for virus

_ r : nunps, The cglls ich.can be _
productlonaﬁ%ﬁﬁ%ﬁ%gl?%e?h%g$nﬁ%n?l%ﬁ are ??F XéFFg WA COR9& RISl y i n
cul ture and mltciphieapeomi ©5i veelbst e vicnlsumkos eclpxoakcicer bneds igesi r ed.
coll s, ek EaiFe: wiarer SE BB oPT < RIRn T 8t 9 o0 a1
cel | s. Partiketarpingobdoragint s s elBeéRashtidi nedMpr & Reverad ax@dritscul t ur es
or MRCS cel lggubiak€Sorigin.
According to one characteristic of the
invention, the medium for wviral propagation and
30 multiplication comprises proteins or glycoproteins
extracted from potatoes or from cucumber, having a
mitogenic potential and having a molecular weight
between 1000 and 200,000 daltons.
According to one particular embodiment, the
35 medium according to the present invention comprises
plant hydrolysates.
According to one particular characteristic of
the invention, the proteins or glycoproteins are
extracted from potatoes.



30 The cell culture can be carried out according to the various t%?nhﬁﬁefﬂm
. usual ly used; in a cellcultivator, in roller bottles, in Roux flas
MultitraysT"', in Cell-CubesT"'. For industrial reasons, it is preferred to
“‘carry out the cell culture in cell 35 cultivators using mcrosupports
~consisting of, for exanple, CytodexT"' beads . This cell culture can be

“carried out under v%ré %Li%ti% dlttOIO Oeﬂ'érpfareérgea%gﬁeﬂgtgge% l[2}8%t he

medi umused; it is in ossi bl e
present invemviemtioven tiet bsoteingr eoredlivaPpEeteins e cebtapredt h phase

contai ned sg rph(by 21 1l5asy Qapan or animal proteins; in this case, of
course, it w e necessary to carry out thorough vvashl ng of the cells 5

before thei r Wasldridornds §ra8d4dg 0§ Pd3BtEhe advantage provided by

i npl eneng i ng 148 withweNtinoR gebii s’ g8a@hdmt 0 t he absence of risk of
contam nation. However, the use of_cell cultures obtained using a cell

cul ture nmedi™ uﬁ%%‘@l?%gélléltéan Péethe PRHtErRsCBt2ABRAN or aninmal 10 origin

is preferred. plgepgri@amgo@nbg,h@h&a,tnan;@geﬁphg}e cel l s used and the viruses to
be produced, the rm grla e nmonent fo cars % out th Vi rus
infection with an i Iglrﬂlf t 8 vi POE ey 9RrGECERREL Gl | YO thlgh‘procedure
is 15 carri dchventit iromt, herthen tdient ddyeimrl vetatidwe mr:leofolbttmmqbonﬂnh al

T oW pRASS i 1S Ll A" RESHaPOL! Sefhidialas 4Inger llesgacopdifLons, the

results alned are particu ar Accor ( e Thvention,
t he cul t ur e smsdi mzeqxs;@@ fcﬁsoyb@arst ep’h@fitvmlal rpp@paga@rbnceh@hrly

mul ti pl i cat igppd 58Pl URLYAT Qi LHRR1AEANYTAN EHL TR oBfdieCoghi nant
pr ot ei n, but ;@rl Ses pr ot el ns or g ycopr otel ns extracted rom
m

pot at oes or t\hteo er F2RFE nFWREkShenP¥ pshent iSAMRARY haWRegt 25 a

mol ecul ar \A@m@trnlaeti\@erl 100@nandp200i0Q0adal twpshandtne hygrekysases of
pl ant eir%racts. Thi.s mediumis a nedi un}vmll_jchP%an cogter se all .or Epart of

the el ement $FERFERE né-’]ly Eed ForPyirar’ nu |p|peé° G, SUeh? as® HAM F 12
medi um but melliechliag swsisl doweredhaint B OPl0ade 130next ract s obt ai ned for

exanpl e in the foll Qg MRy to TLRHHL O 4 plantc p%rpe med{ &Rt ment of

the pulp obtained with a solvent, - evaporation of the 'sol'vent, -
purificati ofo8t YHe2bxPraPRIsbiarnaRdbymabt iRl bARE bEF aFRFOr P& Egeni ¢

potenti al ofthtehe RHOEALAGNOr U yCcaophadiaiulasiy chsaieesui t abl e $DFal he

pur poseg of tg enttl .0n canh})e asse sed in particular using 2 6 AUG
2002 ra aFAl )%’1 Src?elcl S'ISOWth and mtogenic activity such as
MT.T. colorati on agsapsrdiTige bol @mo than adtaraghiehi stiriec suthabhedfaon t he

pur poses of 4 t p C e t ent
hopl 1 cati on (ER 2 o 55 PR ELBEi A *s"%“l%mgt@a%n%%%ﬁ%ﬂs. S tnder

the name GORIG03, FHITOSTor BERIOGETATHIA D be (B¥EES| onkCor Fhe
conbi nat i on,zmﬂrtlr;ﬂeqmrtdﬂbm:ct Brfol i frapawbseh i énaéshasotisby vhisseoppany and

whi ch coapr %e_Ls_L ?’% Qzlr} [Sb Q'xldelr%'ﬁ%tss qfru%%%lventi onal HAM F 12

medi um supp enen ant ~extracts ‘ternatively, it is
possible to use a A subject of the present invention is also a

method for manufacturing viral vaccines which comprises
a phase of viral production on the cells in culture,
characterized in that the phase of virus propagation
30 and multiplication is carried out in the presence of a
medium which is free of human or animal protein, even
of recombinant origin, and which comprises plant
extracts.
The present invention will be better understood
35 upon reading the description which will follow.
The medium and the method according to the
invention, are suited to the production of all viruses
which are able to replicate on cell cultures. They can

in particular be wviruses belonging to the following



conventional HAM F 12 medi um suppl emented with plant hydrol ysates such as

t he HyPepTM products in a 15 proportion of 5 g/1. It is also posszﬁeAm@)an
.use a medi um conprising both the proteins or glycoproteins obtained by

heat coagul ati on of the plant pul p and pl ant hydrol ysates such as those
nmentioned above. 20 In addition, it is possible to add, to these nedia, any
ot her el enefitmMiiieb:i s bkkbbmyROthpsove parhmgkbh&ahe onerebvtiresst eps

| eading to theagroductlon of.,a_vacci ne, %gsls possible.to slightly

modi fy t hi sSPAEGFORVMERSUt ERANSTAG Ehe p% Ptl t her 86F P28 HFHE  exanpl es
whi ch fol | opokkiussr anel eddeodivientsse sof ThHey icarend 1 80, benracpobihiemtt i ng

way. EXAMPLE.1l: PRODUGT I N APANESE "PHALLTI S 30
Vero cells dr&"3S&d to pgggggggﬁgg vﬁ?ﬁgﬁ§hP?ﬁt#sﬁrgggoﬁgygggﬁﬁg#lyépanese
encephaljti suithd tel Itheugerduwas icel |&f d@rm&eds fwlobchheast farm giagttri but ed

by ATCC (ALl T I
1415, mhlCﬂﬁgsgggat%BﬁE§§%E¥%§S§§%e€§gb daeIhdls tgien to %%} ¥§7th
passage in hh@a@ommwﬂlemelﬁwn/Whhehvﬁﬁms ﬁhé@éYmﬁﬁﬂRﬁﬁQmﬁm%Sd@gﬁred is

the virus ofB3n,88" aithe tcEHelgﬁtﬁapﬁﬁé@ggr %@pﬁhk§dp9X1HM?Elltl% 6 AUG
2002 -8 The reservoir O 15-litre cell-cultivator IS ed With Iscove

nedluntsuppFéPéﬁﬁed %?Pﬁnﬁéecaﬁpc§épéhﬂééﬁtalHﬁﬁéoﬁytéﬁéﬁrlTM m crocarriers

<\':1/t a cottlo;entﬁl%tehgg ofmxtﬁmﬁsg/ fl)ezn;age rredvellﬂtl o Sﬁe;sll_ﬁqiew }\{"‘J.J.é\ﬁ‘sés J n%:él ]ym gf
ero cells I1n a 1.on O ce e Cu elsarrplle
and subcul tﬁﬁlééllste\ﬁn 6’ Rk BYRYY OFBS gj%paﬁf‘etjt%l | ERBnEERET & ons

whi ch are okbhdicketipaxe betueen, 2 edp8xilfuper drudde eef | diGeagpensi on
obt ai ned is then rins Wi t he iral_ pr tlon W th the aim
of renovi ng “Ehe Qam n‘ﬁgt ann@h% rzeecgspt%puaﬁogr al f se\}r)n 3&%1%21 or d&r S test a
medi um accond'lt@gletg@ltorve-num:entﬂﬂih compaaatfwedy wtrh aheedilohlofentzze prior
art) 15)the sane procedure is carried out in paraIIeI in several identica
cell-cultivators, with 2 different nmedia: - nedluntaccordlng to the

i nventi on consi st i ngNGf HAﬂrﬁsfﬂtnedlﬁhY?%ﬁb%Wled:h@ Li P& rtdiETdgi es

G bco) 20 supl=erertcethsM tioPr oprbdmCthgrreohhlem supphsesl byhtiba cemeany

Bi omedi a, at__a _concentrati whi i O, tines that i, ndi cat in their 1996
cat al ogue, TR Er g)gr i onlp(r)lt EC/ c?rne);%lfligef ol d 88?188(“ rat%d(?algre(f’lei fix IT
per 10 vol umecoﬂiaﬂwtnll-‘s 12, IZJQellaa medi um agierkingpx®,0 hhpapitos dnt

consi st g d spld ehdns 144 &.TeahgAl ool es G beo)

supplenente unan aI umn to obtain a final um n concentration in
t he medi um of 0 3% Aeer FRASPNg, WL SH ruSaPnod®R uniisedi nt FeHuced 136 i nt o

each of the I:Q:QJdchﬁ;Lﬂdﬂ vatebsdiAgantaMyHY Goreaspendi Aget 0a BN Mdlls

(Mul tiplici I nf ecti 600Q... The cotents of the cell-cultivators
are then keﬁ%lé?t ?%gm%?g%p? npérétuFeub B3FC8 §47s PAAY 535 %hen t he
15" harvest tis t@@rVéuueuMH@ﬁawﬂan#¢¢@pmheSn@mSMnédw Thegl cpnopiagat i on

whi ch hag becoms &My abesuﬁep@@se@msm@\his ce8Rlsacedr & oygach. of; 4 he
cellcultivators with an ual amount _of fresh nedi umof the sane nature a

har vest of Wﬁgﬁnﬁﬁtéﬁt0M85506§ééﬁvoW§?§8 cells, MRC5 cells (human

fibroblasts) or BHK21 cells. Particularly good results
have been obtained with Vero cell cultures or MRC5 cell
cultures.

30 The cell culture can be carried out according
to the various techniques usually used; in a cell-
cultivator, in roller bottles, in Roux flasks, in
Multitrays™, in Cell-Cubes™. For industrial reasons, it
is preferred to carry out the cell culture in cell-

35 cultivators using microsupports consisting of, for
example, Cytodex™ beads.

This cell culture can be carried out under
various conditions, 1in particular with regard to the

medium used; it 1s in fact possible to implement the



2 6 AhG 2002 - 9 then carried out every 24 hours, until 5 harvests have

. been recovered. Each of the harvests is filtered through a filten BMAUB?QUZ
cut-of f threshold of 0.22 um and stored at +5C while waiting to be mX
With the 4 5 other harvests fromthe-s@me cell-cultivator. Wen the 5

- harvests have been carried out) they are m xed together and this m xture is

then concentrated, by filtration u fact or . The  mxt

consi sti ng BFEFEEtS%ﬁé’re\?teFéltogl f %erﬁpt ng ggr?e Ctllgltc‘“g%? }%%F%%aﬁgﬁéc%%i tutes a
batch. In otHer cedldgtrewtrhnpheise awvnwaineld serysepraddueakt dmmar ectious
acti vity assay.[sgar Liedeout;f on 2agh absthe hatehigsar aduced, He assay
is carried out Tn d erent ‘ways: either by infectious act|V|tJ¥ﬁ15
measur ed onnaceebhBryaytar , COrrpy ouf ecopesshacviewhiponeasutde iTekize by

i ntracergebr Lhac LonLirRk@ s bRe WoCas oRsertwtiye afhd hespidmes for 14
days and:Fca?ESthgi ghé%? EHEEED%O. . The rg’su_l tstar_e expressed as 1{Ij!ca)ég 10 of 20
i nfecti ous paPViepds Qyerimpiemepting| theu MRARGOD Withht Fegarer a9 on on

cells is copgidanaenckhe fmeaisiof of heohestkl hstobhai medehel ,t hharardous
bat ches produced _usi ng a nedi uwgaccor di ng to the rHJITven ion is 8,84, whereas

the mean obPai Fed FFItHEF Tt CRECLBREdISE R st nGeal 26 ik diFEm BT i ng t o

the prior aghich 7i85.aldot feed t bt iproteims ceofi s hamani derednireel nean for

t he batches gr.oduced acc gdi ng to the invention is this tinme 9.22, whereas

the mean foP tHAPbAPcREE SFEGced with a medi um according to the prior art

is 9.30. It is 30 thepepfsepvedy tirexpactedl wi thae thélsesieads abd ai ned

wth the rediumacaged B9 1 (Hivdulern! oM e CUbYAleN, Lo 4 obt al ned
ep t ereas the

with a nmediumof 't prior ar _ , consequence of the deficit of
al bumi n, whifel iCATXYIME PWE cE5HEI Jaral N EREYLIeM MibBr fantiPFel s jn
trans gor t iblngfg%ﬁé eRt r@lsenRay s s .de?tehéraﬂy, md' @X%QQ_IE:_@@uE@ b:ﬁs a
consi de e decrease .in the anpunt,of viruses produ : e bat ches

obt ai ne{JE’awercé‘rFH@ PtV Y %B‘Si H&déﬂTeor I?I%hgﬁ@ &3Cut9on*t% an

amount gi vi egpanen2i8lAYERA0L phdde; f ihahaconcentrati dredm tdei ekt ure of
1/ 4000 and KRl Al QOmGEIRer Sbia S YhA, CORL RUAS 3 IdIlNG dPrald days,

The verification e I nactivation by neans of a control according to the
protocol rePemrEsdearBy EREISIARDOEYechni cal Bulletin 771 from 1988) showed

that the batches pradecediggnld ethav thveheiWHD reeommndatd onsdidhese
i nactiv éed bat.che wereg%lgen Egrifi ed_by ion_exchange_ chronmatography and
t

by gel f?1tM55%n R%ord FBve Pher e¥THAT a11PT 297 FRP  pr 0t ns and
10 resi dual mulipilticesiwhi chsare medidesi wbdchn ishe fezeci pés. hiihenm xt ure

obt ai ned w%ntig%ri f%&”“!cé%%?ﬁiﬁaﬁ% _taraua,@wdt hBHQVOQHEEh_O”c yacgine

doses. The good quality o e vacci nes produced was verified using the
assay of. | PANGGES cP¥y JHYGARFC M PETFEESRARNTERM bPCEStORE VD for t he
vacci nes agaidsd clapaiese eneephal at indtogediwhiptdt @i 1Stand Nnhaet M ni ng

t he amoynt of newutralizing antibodies pro d hy.i ni.zed gice. Since the
activit gof % h@"g%‘é%#%ﬁs prlﬁr}tﬁt(:e%e&&:egr%di %8 o T @tﬁhgé%of g%ﬁgo?ﬁventi on
i's not |owerndiar tyadr 2@ ssiteshe i atidintesxoiradies priiors anediwhi $scanfirns
that it is pASSIB Gnitsi ng?ﬁh%opﬁ%@'i'é@ aac}ci the gs&éo%fao dipgntAcLhe

invention, to produce viral vaccines under conditions of Increased safety
by di spensi mPTMeHt igne@ ldye Bfedl BX nvipsl multiplication, such as

HAM F 12 medium, but which is supplemented with plant
30 extracts obtained for example in the following way:

— reduction of the plant pulp,

- treatment of the pulp obtained with a solvent,

— evaporation of the solvent,

— purification of the extract obtained by
35 chromatography .

The mitogenic potential of the proteins or
glycoproteins which are suitable for the purposes of

the invention can be assessed in particular using



EXAMPLE 2: COMPARI SON OF VARI QUS MEDI A ACCORDI NG TO THE TTT~ 7L~TTT T PITT
To conparatively test various nedia, 150-cnB flasks are used, whi chBaA¥G 2002
filled with 50 M of Iscove 30 nmedi um suppl emented with 4% calf serum This
mediumis seeded with a Vero cell inacylumin a proportion of 250, 000
cells/cn2. The flasks are left for 4 to 5 days at 37C and are then rinsed

‘by nmeans of the nedi um for, viral l.tiplication and propagation., 35 The
nedi a used &F&3Y§ AL &\}a@%Y-Sl&gnﬁgi&m KOWHY Ag smjatc?%‘?f? ACEbYHTHAg to the
prior art, eoesi ski RgTOT.| sobveamrdhuasEayppl i ed by Life Technol ogi es

G bco) suppl enmented, w th . human al bum n 2 BUG 2002, -.11 Q optain a
final al bumn conce|r1r‘:p‘IIFatI?]b‘—’lr{1 i nSF e e &’}}118?’ (f%% sglgaﬁéﬁi LﬁrﬁrB &%si sting
of HAM F 12poegiosmssupfil ebkat etinwehhiohe &nél ownngpartdgehac nohesel es: 5 *

BCR 1008.in _.a_pt rati of -3 .9/ 1 .* 5 i t4 on 10-g g/1
* GCR 1003 gﬁsgrggggor%%on Po%’oefgt-g é??llgégt%rg iurl;‘]?{(:%d%%q?{%#ﬁg oﬂ? he
abovenent i opeddmedisurs¢HANPE thesupphpaent &d oniadi aBOR1de08 tHECRa®5 and 10

CLR 1003).  Bdk18l030 aRidol ot dlitodd Lhg FYEBPLe00% 0 dndthigh
consi sts of "glut'en "hydrolysate supplied by the conpany Qieste

I nt er nat i onakp, compinafiian.C omhrbR P¥ackerh i BBPlibix hehiedi um Gleat in

whi ch the F%Bqa 4602 caneentsRbLAP 18n8 WRidR -comPROLUm Digonsipting of
HAM F 12 nedi um suppl epented w tgcg’yPeg 4602 |511 agg}argoportl on of 1 g/1, but

| acki ngl® he MtEdGEY ¢ SABPERGFes® IPVEPEFeRE 4008~ Mx BCRL2008*E1 WRdi um D
whi ch is i defipplamen®cdheirbdsuitBblbuplabti exthiaehst.he HyPep 4602
concentration is 5 g/,1. _Af i.nsin an . noculum of Japanese encephalitis
virus which is i den%ilcjztaelr%tatg?[g’ﬁay’of e 6‘rsevi éé%g%§%| Z&fs iWT odlced into
each of t he cohaskd iiomadn BRbuRt Xor mespomdi sigppbemen ol ofi thy 60D&nt 25 The

contents of fhaskscar egidien gui nt@inedyl,ee ® days,at84C ;hefore the
1St harvestl‘l S (?a:'y%i%egsout. The subsequent %ar%st?‘a?e %arri ed out in the
sane wayb as PERROIFdSEr 9ed@ Prilthe previous exanple. The assays for

deternmining the infeatiiusaldd reosdillle ear tised DuheduBHK3Apeekisgand give
the foll ow resulJts, which are expressed.in TADSO M (L 10): . Medi um A:
4.6 Medi um %%%1 1%dipﬁr%t€%n§. o°%5gﬁ7é’&f’é’rﬁ°&e:l“§. 68%%&% D%%.lazf%ai um D :
6.3. These resmgulsitionf i o thet phentredudracend divdgrtto hhdrohyeatésn make
it possible stu%l'p%tsa't@:&é'eelngﬁtioned above.

20 In addition, it is possible to add, to these
media, any other element which is likely to improve or
facilitate one of the steps leading to the production
of a vaccine, just as it is possible to slightly modify
this medium without changing the properties thereof.

25 The examples which follow illustrate

embodiments of the invention, in a non-limiting way.

EXAMPLE 1: PRODUCTION OF VACCINES AGAINST JAPANESE
ENCEPHALITIS

30 Vero cells are used to produce the virus which

is responsible for Japanese encephalitis. The cells
used are cells derived from the strain distributed by
ATCC (American Type Culture Collection) under No.
ATCC-CCL 81-VERO F 1415, which is at the 124" passage

35 and which is taken to the 137" passage in the
conventional way. The wvirus whose production is desired
is the virus of P3 strain, at the 88" passage, supplied
by NVSI.



~ s auc 2002 - 12 which are as good as, if not better than, the nedia
according to the prior art which contain albunmin. EXAMPLE 3: PRORUETAITIN 2002
VACCI NE AGAI NST RABIES 5 A Vero cell culture is prepared in a 2-1
cellcultivator in conventional nedium &nd, after washing) the cells are
then infected with rabies virus with an MJ of 1/1000 and are nmaintained in

a medium which is | #g0t eak-lR Nl deSealbedbn BIAMRA thvlatby & . HAM
F12 10 nedi um suppl enente V\ntﬁ ProfilixTMI1), the sane_experinent is
carried outfihled efitth elFciodentPedi WhnrfdPlenergiRst hed thel 2 c@alifvator of .

the sanme volupe, theanlinidd f epppsgeRei namt heiuse Qfr.d dvadi ugyforg viral
propagation and nultiplication of the prior art 15 conprising human

al bumi n. HafF9REEBLHAE1SUCEEsS veldy lcarfhedneiitun, 18 sgedrd WiddyLtafter

infection. ThecGOUAt Sofarydmsl @dllen the haryespsrebbai nefl usingddhe medi um
according to ihe ir'fventi on and on the harvests obtained using the nmedium
according tB€ he Brror art 20 made it possible to obtain conparable results
with both nedia; siwmhekachyiutiee iisnfamlofisedi ands sabcille urieduses bt ai ned

wer e equival ent.. These results th d nstr.ate the possibility .of

produci ng virUEeKg&VRSY agloe gﬁ%}%él R ﬁ@x&ﬂiﬁ’ﬁ%fa&ﬁdﬂki‘%itﬁ%

VACCI NE AGAANST oB@alifleidEldrid Sheeges Rorarsd o2hika a@enfmlyp&he pellonyelitis
virus. ofh VeLo SehLchn GBULLHCR WA Gl LA Q41 ys (RO (LAl GEIJIQUS dddres of
the viruses®oBralRed usi ng a 30 nmedi um for viral propagation an

mul tiplicatvonaidcpopreragtiont heichy ERei @ATh&E MM O npusinadsimyescr i bed

in Exanple 1. uwehe 8gui¥ahianhitealihesaean.of the infectious titres obtained
with the harvests carried_out with the nedi um used for manufacturing the 35

currently commerci afPy 9XA8Y atfi% G§ELI nes Mediug Acgordsggn to1Fhey aATME 1.
Use of a cukhueatiedi uomphirabiivelfr eethf ahmesiiun @f atieedrijpmotaitn, even of

reconbinant origin, an i o] i |_ant tracts pral .
pr opaga ontgﬁd o ?%a%%%?o%e%%%r?ﬁ%cupgére?ﬁZ.p%}géelg%:%brd%rhg to
Claim1, aceewvdirad tbddemiitrl heatddiawhtdomidrses wiltbgeni cdpffredms or 10
gl ycopr ot ei ﬁéd%t.ract ed from potatoes or fromcucunber. 3. Use according to
either of the preceding clains, according to which the plant extracts are
obt ai ned i n—t ReMPERPBWRAGORAY It tPedti®: itoTY St 156t AW s tdwcuferiBlI p, 15
treatment of rhelpulheasidnh assppyeed, by t radtemenechyobegh egoagibad)i on,

20 supplemented with Prolifix II medium supplied by the
company Biomedia, at a concentration which is 10
times that indicated in their 1996 catalogue, in a
proportion of 1 wvolume of 10-fold concentrated
Prolifix II per 10 volumes of HAM F 12,

25 - a medium according to the prior art consisting of
Iscove medium (supplied by Life Technologies Gibco)
supplemented with human albumin to obtain a final
albumin concentration in the medium of 0.3%.

After rinsing, a wvirus inoculum is introduced

30 into each of the cell-cultivators in an amount

corresponding to an MOI (Multiplicity Of Infection) of
1/6000.

The contents of the cell-cultivators are then
kept stirring at a temperature of 37°C for 3 days, and

35 then the 1°° harvest is carried out by recovering the

medium for viral propagation, which has become a viral
suspension, which is replaced in each of the cell-
cultivators with an equal amount of fresh medium of the
same nature; a harvest of the medium for propagation is



t purification by chromatography. 4. Use according to one of the preceding
claims, according to which the culture medium conprises plant 20 exX faptG 2002
hydrol ysates. 5. Use according to one of the preceding claims, according to
~which the cells used for the support of?the viral propagation and

mul tiplication are Vero cells. 25 6. Use according to one of the preceding

cl fg! s, acfocflﬁirf‘?cé@ri/@l%f@ut h@véi:yUSﬂSH@deUCQﬂlDtgrle ga?aﬁeégtgnﬁa}oaal itis,

rabi es, polionyelitis epatitis nz ngue fever,  peasles,

munps, chi ckREHbx ZERPY ‘?l'hse%P '%E)e ahellg‘ée Eﬁoral’ngft‘gﬁﬁﬁégof t he
precedi ng cl@irsugccar ﬁumgetom{‘ummtbetvofﬁseﬁrws@ml@%ﬁre Qapaﬁ\ese

hal i ti t h di
0 ono of |t SR b, LG U G T VTR THES0) PatBatrofiaced ar o

JapaneseSenQﬂp’m} |Hamresﬂmsfesam nilen ceohet @:elié.-imﬂctwatmrrran,vacm nes - 14
2 ~ AU G 2002 8. f r accines . which rises a
phase of viral produ e%ontq’l(’)enr%%%%lé#écu t\yuér egée%ac?%%?%é?zgagi’ngg%gt t he

phase of virare praxparg@itl ohogatheul tl@mdcattll’@rﬁ i s Maynizsd oudts i nthhe 5
presence of & h r,a prot ej
V\%{cﬁlﬁgggt%n t&garhcp Falfor Og‘i 1\}2 hog accor di ng

r econbi nant orl gi n ITPI’I ses pl ant exiracts.
to the precdHigins aFﬁ’FSéﬁ&#&Et e?t zedg n5t hB@TY RECFredi XOM f ¢heyi pame

propagat pon d& e neilid iy Gl s taHEY iaS@adot ei ns or gl ycoprot ei ns
extracted from pot at.oes or from cucunber, hav%ng a mtogenic potential and
havi ng a nol ecul ar w8t gREIBEL wen éﬁﬁ%”ﬁ'ﬁ’(ﬁa oAt oL TBTUREEhoOd

accordi ng t @riduwesd,of afl anm‘ec&‘tland Qactlﬁrmgaraggsyl zed ¢arthed the nmedi um
TZLFX%LE%APr agatlon %h%f %gé #%ER%%EErl es £Ia$t hgd&gg¥sates
out in 2 dlfferent ways either by infectious activity
15 measured on a cell layer, or by infectious activity
measured in mice by intracerebral inoculation into the
mice, observation of the animals for 14 days and
calculation of the LD50.
The results are expressed as Log 10 of
20 infectious particles per litre of cell-cultivator. When
the titration on cells is considered, the mean of the
results obtained for the various batches produced using
a medium according to the invention is 8.84, whereas
the mean obtained for the batches produced using a
25 medium according to the prior art is 7.85. If the
titration in mice 1is considered, the mean for the
batches produced according to the invention is this
time 9.22, whereas the mean for the batches produced
with a medium according to the prior art is 9.30. It is
30 thus observed, unexpectedly, that the results obtained
with the medium according to the invention are
equivalent to those obtained with a medium of the prior
art, whereas the consequence of the deficit of albumin,
which is a protein considered to play an important role
35 in transporting nutrient elements inside the cell, was
expected to be a considerable decrease in the amount of
viruses produced.
The batches obtained were then inactivated by

adding a formaldehyde solution in an amount giving a
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0& () - &SlO‘V(ﬁbECF) qh%sar_%t,:y%ty of’ the wvaccines oduced according

to the method of the invention is not lower than that

20 of the vaccines of the prior art, this confirms that it
is possible, using the medium and the method according
to the invention, to produce viral wvaccines under
conditions of increased safety by dispensing with the
use of albumin.

25
EXAMPLE 2: COMPARISON OF VARIOUS MEDIA ACCORDING TO THE
INVENTION

To comparatively test various media, 150-cm’

flasks are used, which are filled with 50 ml of Iscove
30 medium supplemented with 4% calf serum. This medium is
seeded with a Vero cell inoculum in a proportion of
250,000 cells/cm’. The flasks are left for 4 to 5 days
at 37°C and are then rinsed by means of the medium for
viral multiplication and propagation.
35 The media used are as follows:
~ a medium A, which is a medium according to the prior
art, consisting of Iscove medium (supplied by Life

Technologies Gibco) supplemented with human albumin
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F 1098 ()- I\/I(’?s-qqu‘ (](chE( -:*rhgl_prdportlon &7 19-4 g/l 0 '
* GCR 1003 in a proportion of 107% g/1
-~ a medium C consisting of the abovementioned medium
(HAM F 12 supplemented with BCR 1008, TCR 1005 and
10 GCR 1003), but also comprising 1 g/l of the HyPep
4602 product which consists of gluten hydrolysate
supplied by the company Questel International,
— a medium C’ which is identical to the medium C, but
in which the HyPep 4602 concentration is 5 g/l
15 - a medium D consisting of HAM F 12 medium supplemented
with HyPep 4602 in a proportion of 1 g/l1l, but lacking
the mitogenic molecules BCR 1008, TCR 1005 or GCR
1003
— a medium D’ which is identical to the medium D, but
20 in which the HyPep 4602 concentration is 5 g/1l.

After rinsing, an inoculum of Japanese
encephalitis wvirus which is identical to that of the
previous example is introduced into each of the flasks
in an amount corresponding to an MOI of 1/6000.

25 The contents of the flasks are then maintained
for 3 days at 37°C, before the 1°° harvest is carried
out. The subsequent harvests are carried out in the
same way as that described in the previous example.
The assays for determining the infectious titre
30 are carried out on BHK21l cells and give the following
results, which are expressed in TCIDsg/ml (Log 10):
Medium A: 4.6
Medium B: 5.1
Medium C: 5.0
35 Medium C': 5.6
Medium D: 5.4
Medium D’: 6.3
These results confirm that the media according

to the invention make it possible to obtain yields



10°110% & ()-5!t!10%& ()-5FF10% & ()-%@0% & ()- 10 10 9

101 FU109& ()-M ' **+, - T. . wU3uS4 6 AUG 2002

1 10%@@ ()-5!"110%& ()-5!| 1 10% ()-5!"110% & ()-5!} 1 10% ()-5!c’! 10%
r/s/t/ul/]/rSL Lt]10%& ()-#YYIO9ME. ()- &10% ()-3 1044 1044

' 1044'm'100/e44&'() 51°110% " & ()-5/yoL11R234wU3r S1

111109 () -# 1 109& () - #°! 1090VE () - #1109 ()-#!p ! 109 ()-#1 ! 109%WME (

) _ #4p4445a6hbe6H6-ANGR A TPOD iét-llfocm%)belttarloﬁ)&?%) the Ime@AENME () -

pX,) 109 (hrcblBUME () #806u637) 288 LANGR Eontain albumin.

10! ~ *1 109%& () -y, TV T10%& ()-y, | "1 10% ()-y,!v I 109%& ()-y,3

10% & ()-9%40% & () - 38F99' : N<V\,U3N@2 !

1 $° 1 10% t &pfchyprll] 3! b@%aa&'cnczmyor‘ VhEOYRBRACAINGT RABOMEL & ()-y, ! ! 100

O)-y,! liowmt& ()~ <======>T 5]3>' &I'TO%00& %é 61IQ%, o0& (7 9 10% o& ()- 10

10 10! k 33! 109& () - Mﬂdbﬁx}l()% 3FE/nE2 XBF Spared in a

cultlvator in conventional medium and, after washing,

the cells are then infected with rabies virus with an
MOI of 1/1000 and are maintained in a medium which is
identical to that described in Example 1 (i.e. HAM F12
10 medium supplemented with Profilix™ II); the same
experiment 1is carried out in an entirely identical
manner, in another cell-cultivator of the same volume,
the only difference being the use of a medium for viral
propagation and multiplication of the prior art
15 comprising human albumin. Harvests are successively
carried out 4, 5, 6 and 7 days after infection. The
counts carried out on the harvests obtained using the
medium according to the invention and on the harvests
obtained using the medium according to the prior art
20 made it possible to obtain comparable results with both
media; similarly, the infectious titres of the wviruses
obtained were equivalent.
These results thus demonstrate the possibility
of producing virus against rabies on cells.
25
EXAMPLE 4: PRODUCTION OF VACCINE AGAINST POLIOMYELITIS.
Tests for production of type 1 poliomyelitis

virus on Vero cells in culture were carried out. The
infectious titres of the viruses obtained using a
30 medium for viral propagation and multiplication
according to the invention having the composition
described in Example 1 were equivalent to the mean of
the infectious titres obtained with the harvests
carried out with the medium used for manufacturing the

35 currently commercially available vaccines.
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't *110% &.()- Use according to Claim 1, according to which
the medium comprises mitogenic proteins or
10 glycoproteins extracted from potatoes or from cucumber.
3. Use according to either of the preceding
claims, according to which the plant extracts are
obtained in the following way:
B reduction of potato or cucumber pulp,
15 W treatment of the pulp with a solvent,
B treatment by heat-coagulation,
B purification by chromatography.
4. Use according to one of the preceding claims,
according to which the culture medium comprises plant
20 extract hydrolysates.
5. Use according to one of the preceding claims,
according to which the cells used for the support of
the wviral propagation and multiplication are Vero
cells.
25 6. Use according to one of the preceding claims,
according to which the viruses produced are Japanese

encephalitis, rabies, poliomyelitis, hepatitis A,
influenza, Dengue fever, measles, numps, chickenpox and
rubella viruses.

30 7. Use according to one of the preceding claims,

according to which the viruses produced are Japanhese
encephalitis wviruses intended to be wused in human

vaccines,
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10 and multiplication comprises proteins or glycoproteins
extracted from potatoes or from cucumber, having a
mitogenic potential and having a molecular weight

between 1000 and 200,000 daltons.
10. Method according to either of Claims 8 and 9,
15 characterized in that the medium for viral propagation

and multiplication comprises plant hydrolysates.



