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ANl MAL- FREE CELL CULTURE METHOD The present invention
relates to a process for animl, such as mammli an

cell culture, in particular for aninmal, such as

manmmal i an or preferably human, diploid 5

anchor age- dep ANIMAL-EREE CHlLt GUETURE MEEH@Bsence of
exogenous conponents of primary animal origin, and to

a cell culture medium substantially free of exogenous
Thenpresenttiavastioprrelatesy taami prkessr fagi aninsal, tsaioh easf mammahan cell

i.d
SRR T Bl SRS ok BREIACH BBy numan. dipioid
anonpages-depenkiehteasit cotae, inmbivee apsarfoer alb eyoganous aﬂO_mpon_entS of
oSESBAOH PRD I o o Pl AR Sun Sl 8 henous
cnmnnéntamf mnnqryeémnnabloyglhusmlabledfqnlrcar(ymg out said process. In

ps@fcyl% %ﬁg@%ﬁ%ﬁ?ﬁrﬁero% L& %lgtga md gﬁiuﬁ]ﬁ O}é@rtnﬁﬁées at least one,

more erefemplyeseyetad,dexugehowsnanipal-pe gevah Jactansy Suple a medium is

ﬁﬁ%ﬁlga)étapwg&gﬁérnﬁﬁwﬁhi %an%:lalsl aénugﬁ anWa‘ﬁgﬁ S§r f)r;éfera%Y human
dimlﬁmrandlnqﬂag)e-demtdeot agis; degpewitie muwelbhts perﬁormameelltg nfhat of a

o85BS o B 5 AR5 RS 108, Bl roen

invehtich al$t eelateseﬂot a @nodess tfore cultivating emirnal, sugh as emammahan or

oBAGSHF e PRl AR a S o o o

mehticm maepeugl thé Iu;e of pltoypsin a;ubi;tmmtag:é ndejaeinokl origingbt passaging

oBfsoatie ventdh Rpibaf HAEERER BodbefE PiprislindbgE, yral yacoies

aAadtherlikeonbi nant proteins in | arge-scal e bi oprocesses,
for the generation of artificial tissues used in the
treatment of human injuries, for experinental 25

Babkgrouhg df tlninvehtioni n vitro toxicol ogy, for screening
and testing of new drugs, etc. Conventionally,
anchor age- dependent cells are cultured in nedia

AREHYr d-ldétﬂanaglﬁtufélls Oéspriclatty dmvldrahclwrag}&-ﬂepmldpnheeﬂsaraysed

substitutes for the s e ser
inga mqtiﬁ fprtglgsq() PrgFessest thr E’%?Eﬂ‘fé 9P Eeal{l;ueﬁﬁ,] By Wcts such as
va'rb&ln@alane ré&mibisahpesteins $h laﬁgeaé@mhsmus@@sﬁfar meggemlratuon of
subcul tivati on and n cel {Qplheservatl on. Serumi

i oI SES  Forthire GBI 48 PGy MTOR, | BFPHetenta

In{/ééﬁ@aﬁdrfsafbﬁ frevitrd foxicoldgg P Sérbenify ahctelting ot v rnmgstetc.
factors (e.g. fibronectin), spreading and gr owm h

factors. It is required for the growth of many ani nal

C&We’nﬁor?dﬂwéﬁc‘hofd@;e\/dépéﬁdedtrbeﬂéidré t@fureds &7 biedRCEGhtaiging serum
buf f er agal nst a variety Ee rturbation and to he‘?
orewe&@gmz,q;eﬂglascq;w%aﬁgas Sﬁ stifytes éwcH’eoFefHah\aPC s,povine

sér@rﬂsalbtﬂﬁlﬁt(ﬁgll\ytdr Grétein Mydrolysaés. i@ 0or dlimakoiyiTicBmpsnents
maj or protein conponent of serum and ex

res
arg eam Hpech g SoHAUBGINNRN AR e Cplb Cryprespvation. Serum is a

major source for metabolites, hormones, vitamins, iron (transferrin), transport
proteins, attachment factors (e.g. fibronectin), spreading and growth factors. It is
required for the growth of many animal cells culture in vitro. In addition, serum acts
as buffer against a variety of perturbation and toxic effects such as pH change,
presence of heavy metal ions, proteolytic activity, or endotoxins. Albumin is the
major protein component of serum and exerts several effects which contribute to the
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growm h and mai ntenance of cells in culture: it acts as
a carrier protein for a range of small nolecul es and
as a transporter for fatty acids which are essenti al
for cells but are toxic in the unbound form 5

drdvthcind rﬁéiﬁiéﬂaﬂ@eofWemdamtur@eﬂ dcis as @ camigripneteip for awange of

on pl asti.c sufac fac m cro )
ST RS 1S e TR o Y 350 SR e b

aséltzimcuﬂawe‘mrwoon@ejrm (F. Ginnel & MK. Feld Cell,

1979, 17, 117-129). Trypsin is one of the nost common

ani mal - deri ved conponent used for cell detachnent
Diplblﬁn?dhefdge-db@éﬁwtr@llé Mre Sobtiretie grdwvrP.onFplastitl surface, glass
ods in i ence, ..1997. .19 1-147
FELAactogg e 16, gl atactoa SR B0 By diapdhebl fftors such
alstflﬁmkv)i@t:tlrb@f IfGninhbll & lﬁvll:iKJgEeld sﬁn urazer 13,0Mi7et9)t Typsinris one of the
i nhibitor after ce et ac nt in.o
b o e ERPE bl U A AL ) o
Mnsamra@aw & P fryied!, \Mietheds hh@gll Saienoe)| t993| 9amdr-147;

iﬁ{,@{ﬁr{eﬁgg oy B #@J.,p{@éoggf’ﬁ WSl must b onivited by

s6eim %ri sbybearimitypsin! inhiditer aftéracell aletmhfnent antormmnavm cell

15 cel | t the af
HRap A1 oo oo B RCTPH BASE S R55E 8 age where
tHesTdam mablpbnamm coeftuentcell lapsrbefiarettbe naxttdubsdtivation. The

roces ir . cost, the batch to

oiaoea il peispOmg odhaismt celsyiaae iy 354 Prarba 3RirEidnt aount of
cHistth carrpogihe atehantionetippstessesk by adventitious 20
agents, and the subsequent difficulties encountered in
downst ream processing (e.g. purificationto get rid
Tﬁéretérlta \?ﬂbmgawﬂ@squ@d lt:d thehusfd obseramdand of animal-derived
ani nmal -derjve r ot ei ur.t her,npr sai

comPeRenis: fhihess prq?%sea%ﬂn:%wr the Fgsh Ie,palch ¢ ba E°D \fa&sﬁ'afv in
trfggrcoawel@B lmg?gmgﬁ@@m@tlgg o Witk cmghee ebhtanfifatidh rigkbyeadventitious

v Bio an

Vol
agmte.cand the pubsgayent @lﬁ’@gmea eacouzsegg% 5175’°W'1~§"ememﬁ%ﬁs"l9r (€9
plifieafic Wnget rRiebt e SeRINPdteid bpraThat lht?ﬂ@udéavﬁuhalad‘enved
devel oped for anchor age dependen@c& {1 cul t m "y ¢
pioiging)c burihermgre, @spiaid @0ayse idF 48R A §?ﬂ""l: ‘? edia are no
Stﬁﬁbfebfblear(dﬁbrd%@rhe@ehden\’@mceII%C(WWaMe@@n%éwlaFStand 1999,

siolo P. Forestell et at.
Vel Bo A1 1880 hcMeriah FoNGaP|. 2002 790525588 0. pp
1039-1044). 30 Attenpts nmade with such medi a have not
been satisfactory, mainly because dipl oi d
A anaiher eldewdsepsn g6 reruptiree megdiusnorpwatiens higve heep deygjoped for

aIWP'H}% gn&éﬂt t&g cAre! ﬁ’bart'ﬁﬁﬁa‘r‘ or dlSI%udTE%hBrage-dependent cell

sever al grow h factors and

,Cl&tﬁfﬁ éMslSan &ta@@aﬂﬁ oleuwel Qﬁ CglillarcBBysiclagn ér9§?1 §/11‘ 015% 162;

gﬂ?Bre%?éu'ét M&eeﬁﬁolﬂéaysﬁrﬂ Bﬁbﬁheérﬁﬂfﬁ 992151e wéinm, bPelo39 1044).

i omass production p Merten

Atfeapts wuﬂBsuczBm)edlaQ@VEmO% hww@faﬁwG@amdbww djploid
arﬁcﬂgltagfa E?M%@ﬁ Swﬁf:rf\%l?é Bl trQhdfSimbd, Wdifi RSéd r&h&t brfiplex

gr owmt actors, transport proteins,
semmm@eanedis §umleram1tng wuﬂ;tsgverabgrywﬂe%ctors and hormones, and also

because production processes generally for such cells make use of serum at least
during the biomass production phase (O.W. Merten, Dev. Biol. 2002, 101, 233-257).
Furthermore, these media still contain components of animal origin, like BSA, protein
hydrolysates, growth factors, transport proteins, amino acids, vitamins, etc. Very few
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2 attenpts have been made to devel op nedi a

formul ati ons for anchorage-dependent <cells which are

totally free of conmponents of animal origin.

Formul ati ons which are nostly aninal-free are

atigptsdibvadieenanade hilevelap mediaformulations| fogarhprgesiependent
[ i

S?Iré WALH Pe tottaﬂlgvftﬁ%t ?fvtg)tnﬁgﬁgét;égdgswgﬁ%] nu”F&HﬂllattlenéJWh)bh are

oW & ew su ear | Y
swsts esimaéfres amb'eeon%ﬂnqtm be abig| tpﬁgst]amgg F@" Slﬂlamh rate equivalent

E?\Qﬁ]t lgggée?ved%l sé?ﬁr% d(iQ onﬁl]a(ﬁg\?v)a %%u%@glt’ ivaion steps before an

er nor e, tures rom
aard,)hsermeempe m@eﬁwed éBJJI Waithatb8R atiawmyExperipentak Cell Research

g“g%qg gﬁf 38539 'i‘) gurtﬁgllnjioré ?% ﬁ'ﬁacf% Qell tchl%?f@? R Mh@rage—dependent

ani mal ori gi
ceibraitmpsil aliwaysvlnnglva dlaaggregathmmgqm layars 19 tissugeusing protease

Hé'i e\gﬁ gro?éjéé%ngf %hl?ﬁ?oﬂdlﬁ FI%% o owtqlg risk of contamlnatmg

una cept vari a In ce
thet ol cutubemwith adaentaitouarwrua mﬁeca@ﬁlﬂgma%eret@bl? \Maflyb'lttv in cell

{;.‘?:%Pd&é ?@ﬁgtch t<9 I'batcﬁ)ﬂfé iore mttH§ SfinSc KW P%Q%th@ﬁse For

N in I'ng anchorage- epen ent ce
exdmpzle.ethm tseaofvpvard:lnwhgvme trpsin i) gassaoing/ angbprageglependent cell

aéste%er we @%éowr? Qé’@ﬁ.q%é (O]‘§1 el%ﬁ% CﬂrgteEhﬁéIS‘gf&béb s34 181-

wﬁ)horage dependent cell culture, to develop a cell

cul ture nmediumwhich is substantially free from
preferably totally devoid of, aninmal-derived

Tierpoexists s3 naed therefaret iblthe fiekd ofdipjaith pneherage-dsgendent cell

%Lgtlrl']lf’%' d%{/g%@??c%ﬁ ngg@gs lﬂ'ﬂ%‘ilcfpgl éubgtémlé’l ySreld d%}?n ?referably

totatly delvbid tof panimalerved coagponents, and ismuitableifer earginguanprocess

fgéﬂlg&ﬁr&cgwforqggrqu%g%ﬂ%?'gé@turg ﬁ)}tg ﬁ.@.%ﬂt d;%e?fo?mances to that of a
kasat metliuanfor tre ¢alicgpe ahnmamé'dedwvith asappmpﬂatq sarwinnig terms of,

rocesses ate nt f th ntLpn a
BE CHER i oo S0Te e ot cefl bologl irf*¥r  protein
protadtion] toahése dbtaeed witinsereragntaining poogesset s  of

primary animal origin and conprising at |east one
exogeneous growth factor of non-ani mal secondary

Statamént ofahe itbeatibageousl y  repl ace conventi onal
culture nmedia and serumfree nedia which are known to

cont ai n conponents from exogeneous prinmary and/or
IBRaO AR Deen Tour that thel use &fGa téll hamramemmmeubsftamauy free from

that a cell cuI [ 0Cess ol vi na,t he us
cpens SHDRPIAR I PPENcavimamsrioly Afd udtied at 8t one
ex0h ?‘fﬁalouts)s Wtrﬁﬁamljnoarangﬁél Séqﬁa@bbyglnhmmdyahtageously
re era anchor.age- de ent cells one,or
rBblate onATUBRTI QUBHS Aneiiey ab setpte (pda piEh ors fghn o

" cohfin edthpBtlent frdih ong"eﬁn@oaé Friming amdldr isecorifaryoarimal drigira

| evel of performance equivalent to that obtained with
the classical process 3
It has also been found that a cell culture process, involving the use of said culture

medium and further comprising passaging animal, such as mammalian, or preferably
human cells, preferably anchorage-dependent cells one or more times in the
presence of a protease substitute which is not from animal origin, can also be carried
out with a level of performance equivalent to that obtained with the classical process
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carried out using a basal nmediumfor the cell type
suppl emented with an appropriate serum Accordingly,
in a first aspect, the present invention relates to a
cell culture nmedium 5 substantially free from
pareied roablsing evaisdl reédiuefogtheaet typenqupplenehteal with amappropriate
animal origin, conprising at |east one, preferably
Y8t han one, exogenous grow h factor of non-ani nal
secondary origin sel ected fromthe list consisting of

SR i it PRk P T MGEE B0y
smmdanw fieei fiom, ptifetablyl gewdd of cakdgmeusr@dnmnnerﬁs of primary
B S BB Rt o G Bovs o
taetdrs:f nopHaaingal abtonddinporniginl seletted from the list t:dmsm]mngEﬁFt FGF,
Fv 8 igﬁgﬁ@ﬁ%ﬁgi\a t Oflsgrheb%%g%tdg%q gﬁg]og eC?f-fJ ;lnanﬁlo? ﬂslulin of non-
&énitabsedohyary foeiginu Btitaldy saidl culture oediutin isgadaptediier the cultivation of
RGBSl ERRMY o OB, ek sPEf S pgpencent coe
pricteraebly dipjaid ckls & @ with eqmmmperf&mamltﬁ thdltte%fgr baszl medium
sate. Further

ﬁg?o?%%?%?'egﬁwe&a‘ﬁ?%ég%@érﬁﬂ% tﬁ§8m8? sai d nedi um

for the cult|vat| on of animal, such as mammal i an, or

S R B R B P iob ol pomoros
Ergteiry dlydrdlysaty fwrmmnamntab dnbmt Rreferable dthai protedn Hadedlysate is

%ng"‘r’ﬂ&‘ﬁ'%@@ tng gfq‘i‘?‘ﬂ’ Wé'%ﬁ'g Sg\%ﬁgﬁﬂwyéag%t er m ned
that the nedi um accordl ng to the invention is

FHhRE s eBhon et i e aﬁéﬁﬂq"‘g@asu‘:ﬁgﬂaeem"’vaﬂon of

arfrhals s&ﬁp@@lrﬁéhmamhﬁf Posfecbpe hdanh dh¢Horage-dependent cells,

.q.. cell owt h
aftiath sroncrariPedent fploh RSyt eduireigt peibies to that
dDtAIAGLE With D bhsal triédiur dbAtheceelMiyp8 stipplefiehtetiewlith @nf &ppropriate
the cell type, supplenented with aninal-derived

¥EBPonent s such as serum 30 The invention thus
parti cul arIy reI ates to a process for produ0| ng

ani mal , such manmal i an referabl una . L
Wi diRse sy, determined at e maditsm \Acaoring tp dug fnvention is

ésﬁeaanryeédap@éd fo I CRiItRTY HARS, csucﬂlarsgnraﬁwﬁéuanl Bﬂﬁféfélﬁﬁly human
sai d process conprising, a) seeding the cells in

I d
apaharagsdnpandert aish emerq'allmanph%rageﬁﬁaemd@m Airlpid gells. ©.g. with
eﬁ@i‘vblént é’éfo%‘ilﬁﬁé@(ég’ @?rémﬂa[@ts%ne&ehbe h’.%ll\fﬁ&bhél@g} Réral or

condi tioned nediumresultin romstep a)
PERiIAC RTOdYCcliand toefthat phigineds wahn 7t hasg, H§?¢'H’f“e f%rnéhe cell type,

sdbpieMehtal Wil anfthditiefivéd compoitinBASRh Qs defin.ani nal

The invention thus particularly relates to a process for producing animal, such as
mammalian, or preferably human anchorage-dependent cells, preferably diploid cells,
in a cell culture medium according to the invention, said process comprising:

a) seeding the cells in said culture medium as herein defined, and letting the cells

adhere to the substrate;
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origin, thereby formng a cell suspension; c)

inoculating in said culture nediumthe suspension of

cells of step b), in a culture 5 device conprising an
adhesi on support allow ng cell attachnment; and d)

by dwirvegtindtheaahbitioned tmediuculesultieg freuti siep a), 8nd getashing othe cell

d be . t ed | Lig ' | .
pz dzgyzeg Sfrq?’rllJ lrjlg ESEL&)S gﬁgse{i @%S{){:{éﬁ@f g%lggwtﬁ :Bg g&c?fﬁaéée? E% non-animal
c eldriginh thevebytfenning acell suspessiop; b), to produce a cel |

K. Lt h f i
OF GRS inr i T8 Ry A5 RispbliBbn STLARIRRAZS), IS cuture
befdeviee coinpfisiag angdbesidrssuppottiaiowind icatiaftachenent;cand

Qgeneouys i - rived.components and that the
‘i))é %\/&*ﬁ%ﬂ‘g %{!]Sﬁ‘qﬂgeccgﬁvﬂg 'ﬁégd"%ﬁ’t affected by the
Steps b to djfcahibesepekded a¢veoal tistesp. 15 It is thus anot her
spect. of t i nv ' . ' e 1 A€ i
QR e Phodd il rhiaa it Ser O 1B Ind bR nélested
foorafties stbp b), el produde ploell Hasachor age- dependent cel |
line, adapted for growh in a culture nmedi um accordi ng
to the invention, and in particular to provide for a
It élab disonbeen foupdrthatcsaiduprdoess foraproduding selshdegs not require any

SRR s B UEl LR 68 o iy arina

U

ddrivad donplonents adridy that tthes sepescenca of theetelisalsl potaafidctags by the
i.n artijtﬁul ar & N Vf virus for use as a vaccine. The
?Wgﬁ?f)o IS Hdag apgrllgegs to a process for the production
of viruses in aninmal, such 25 as manmalian or

f bly h h - d t | 1N .
Bls i eRotheqranses o Fegnivigh 1€ PRAOR 106 fusell i, A gt for a
amdal sutte bs gnahevalizh of prefengitsly dotnan afiploidranchoragardepandent cell
origin d co i.sin t | eagt one exogen Qr :
Pl Bpbtsf o BV et B BRTYTL PTG A e HEhbA, and in
ppticularad Ipyovidenfor predliding, inypdiritdujes dbrea ahinred,nsuchi asainammalian or
orjgin, said process conprisingt ste of ¢ :
FPReEAL Pigman ok PEoTredpdenergrT e 5. SRBIEL Y Frogibtion of 2
biologisally, adlivél pfodues prefetdbga tvires,vin rpasticuilar Enlivepvinsefos use as a

i nclude submtting the harvested virus to one or

may.
Vﬁﬁg@e-puri fication steps. The virus may be suitably
formul ated as a vaccine, with a pharmaceutically 35

T%@tg:ig%r%gk ggggre{%g (9@6 );g?olcglsseﬂ)tr tl?engr/o?hrjct%%] é#vv?rﬂtsés % animal, such
as mammalian or preferably human anchorage-dependent cells in a cell culture
medium suitable for viral production, said medium being devoid of components of
primary animal origin, and comprising at least one exogenous growth factor of non-
animal secondary origin and, optionally, one protein hydrolysate of non-animal origin,
said process comprising the steps of:

a) infecting the cells with the virus

b) propagating the viruses, and

¢) harvesting the viruses.
The process may include submitting the harvested virus to one or more purification

steps. The virus may be suitably formulated as a vaccine, with a pharmaceutically

acceptable carrier, excipient and/or adjuvant.



10

15

In a particularly preferred enbodi ment the cell

culture nedium according to the invention is
substantially free from preferably totally devoid of,
exogeneous 5 conponents of primary animal origin,

petidiled alekyription s free from exogenous ani mal derived
conponents of primary and secondary animal origin.
Suitably said nediumis adapted for culturing animl,
Buaipar&cummmde'ramd embﬂdlm‘ear el yelhcokiure anediiomagesording to the

CFBTRISH. PhlFen e Foh ARV DR oy, cxooenons

edmpomhtsnbf prirarly eanimalodrigin, preferabipitds freel frong reomgdmous animal-

G 5 S SSRGS, B By o o'
adupterefdr cultyringadrimal) gptte ae mapanaliant oa preiq;x]ablgmunmreanchorage-

oo B, oSy 64, o

;bdfr&)rﬂﬁiﬁ& vhichl QgquMXWrms aff fdraeampiedeal growth rate, cell
nceII t es ar e, naII e T

PREPROIOB Y AeRER RS O X5 to e B v 4B thodim for

e Vel etyde ané rsuppleptmest wltlh y.mf mpmbpriawlsamnseh?mmexaﬁmls a basal

'Bgél ence i,S best asses ed in

Q n_wit
kA et 2 TR gl BrefS R LR sty be found in
thewm Bﬁbld)m and gxanaples vf basabmediadfengiven celhtypés iiﬁ%tddltlonally

et iy 1901 1 T s e s P RiALNR PIPASE I Okl Dovine

Seplim, (d&EM:lE@g fsthl AchKe MsarumunTiess equivalbnee ds UresFedsakbssed in

bovi ne serum. 10%

eRIPagEeN Wth AhasRliRe

%%%Oﬁgﬁ)taﬂfapgﬁ ng&\?R% Cg%vme serum,

tkpidally(dvBEMoRagntYtion bf MIBYMVDCK (ATCC CCL-34) M ni mum

essenti al

Tlem 10%

medium Fetal bovin

@&H#&®aM ni num essey

medi um Fet al

15?&?' '?i%’df-i'rﬂm Fet al

bovi ne serum 10%
CHO (ATCC CCL-61) ATCC nedi um Ham s F12K Fet al
W -38 (ATCC CCL- 75) M ni num essenti al

l\/l_ l:n

( MEM Eagl e)
bovi ne

PRS ERKI

La)
I T TN\ T L

bo

oV PR, o um 10%

MRC-5XAT COERE B FY]

essentl al nedi um

@&M'ﬁe serum 10%

,&%ﬁ;&g&s@v
i serum
| Ql

1Ppet ISvac”Eerum, 10%
Opo gl e)

rll BTaal ng al

mmysegssem/n@&lwr@)
(MEM-Eagle) or M199

Fetal | bovine serum 10%

VERO (ATCC CCL-81)

Minimum essential medium
(MEM-Eagle) or M199

Fetal bovine serum, 10%

’

MDCK (ATCC CCL-34)

Minimum essential medium

Fetal bovine serum, 10%

(MEM-Eagle)
CHO (ATCC CCL-61) ATCC medium Ham's F12K | Fetal bovine serum, 10%
WI-38 (ATCC CCL-75) Minimum essential medium | Fetal bovine serum, 10%
(MEM-Eagle)

DBS-FRhL-2 (ATCC
CCL-160)

Minimum essential medium
(MEM-Eagle)

Fetal bovine serum, 10%

MRC-9 (ATCC CCL-212)

Minimum essential medium
(MEM-Eagle)

Fetal bovine serum, 10%

IMR-90 (female, ATCC
CCL-186)

Minimum essential medium
(MEM-Eagle)

Fetal bovine serum, 10%

IMR-91 (male, National

Minimum essential medium
(MEM-Eagle)

Fetal bovine serum, 15%

6
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I MR-91 (mal e, National M ninmum essential nmedi um Fet al
bovi ne serum 15% (MEM Eagle) 6 Insitute of Aging -
NI A) *basal medi um suppl emrented with am no aci ds and
vi tam ns accor di ng to the ATCC or N A instructions By

Iﬁﬁtdteaiwgm@ Nef)e” [is nmeant the averagefrate at \Nhl ch

the cells nrnm:hpt\pnn their 5 thawinolfroma——ce

hasr meriumiruppleneRisd wficamineracds anghyitaiisAqeRrding Flo'The ATGC

éramul igdthyeiondPoubl i ng (PD)/ day and obt ai ned by
calculating the ratio of the nunber of Popul ation

Doubl i ng, observed between the cell thawing and their
BE 1R gRovan ,rattamst MGarititiBaverayer2s aewhich titkaysls gebvapstnben their

between the ¢ hawi ng .and their s escenceeﬁCn lat
BEMPOaT Rt S Bl bagkoah Heli BSRRsEapts gt 1% eRESsash i Fopifation
Mﬁifﬂﬁ lellgﬁ‘dié O%}{@Mﬁtbmé@b? cﬁ‘&u%hndﬂ\e l%tl@totf trggoa/rmr%a%f Population
refera nore pre ast o or aho
Sahifa: cosseven hetwesniherdsd Bamng e T1hsaipepiis Baanp time
(ERsHessBd Y déﬁ? eif)skd thebgeet the WDmaW‘I’@E\ﬁdi thidit be@étcence An

Bt Pall oA (40 a0REaED 1o ey IomISRTE s Srowh rate which

i® A fledst v Spr@fe@ﬁil} %Vp%&er @’eferélmy i 1ésst 950/ beabb@Nof that
that obtained with cells cul tivat

obiaiged gk dnii 6rYS nediivatrd 1 pybasa |me<ﬂt5mpfﬂs| Bty cell stype and
dTB?@Fnehfe@ WRIhP 2Rl Q@ (%Elafeh%eﬁmH wusagllyapoeinsederlaph at a 10%

cal., microscopy. ui val ent nce

f
QOBSPRIraYPN sreskiet B 6PN il ast ArelBred i 8 oo gpah rate which is
gﬂ{e@%mqhétfﬁbtﬂﬁédm% B8l dultiviitedmovRErumesntaininginvadigd. i n

presence of bovine serum As an exanple, MC5
cells will have retained their fibroblastic nature 20

ByOtceM \WhdtBhAshy i i fi‘ﬁéé?i‘ the mdrpRAbgyBraRE Vel B8 ats@eésaa by optical

present | nvention, senescence" i s nmeant the

FIETOSERNY: é\atquaeaba qrpagee fferes Pf eomegve"aeamta?t e cels
h%% t&kifkd tHé(rﬁgrpﬂHBE? The@fshBﬂEG' Wakh @Oltld&é@ iri tA presence OL bovine

opul ati1 on éve ommonly terne

SeEYM.| Aglan ﬁﬁ?mp'@l-léﬂ'%}"jRGﬂlan'"NB?‘tﬁ seteingg cbhindi bé@ti}ast'c nature
fald@ang cftivation Wa’sm@é@n adBrdit oAt BRiseABIRASTEBAC evvhi o

according to the invention means a senescence
is at |east 70% preferably 90% nore preferably at

Bja/u??rf 8%/ 9fs r"f\QQIYtQhe glféghca@bé %;ﬂ%ﬁg‘& ) déﬁé b§served after a

In a basa

usuprm efivedt aembeii of pepulation sleublinge (RrRUAtON u@.w"ng/ level PDL),

Rk e b e
6?5&6&“ 5 Aatequivaiont M@Iseenqemondmtosm @Meetméﬂew&awsenescence

vflﬁﬁ:hlléaﬁ#eét %%%g%bgibﬁl ﬁﬁ/ %r\%ﬁﬁ?&@l’éﬂl V&t Ir 'eg??ﬁeor above, of that

ical Ty for are
obhmeorethc@llsfcubwatedem adasat mpdiuOfos the eﬁbtype IaM’ﬁspplﬁg‘ented

> ' V 5&dss a
wglg tageésb?r nggf? %egg{% e&gllgl bb#hE Sehum LS 188£ 861 ERtrRlonSE
control). Still most preferred is a senescence which occurs at a PDL higher than that
observed with cells cultivated in a serum-containing medium. Typically for MRC-5
cells, which are preferred, a senescence of between about PDL60 and about PDL75

is obtained for cells cultivated in the presence of serum as described above.

By “anchorage-dependent animal cells” or “anchorage-dependent human cells” is
meant cells that are either established in cell lines or cells that originate from animal
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By "anchor age-dependent ani mal cells" or
"anchor age- dependent human cells" is 35 neant cells
that are either established in cell lines or cells
that originate fromanimal 7 or human tissues, which

ardethan tissbes vugipoeed & colid suppangfon gpwing 8ng IMultRlying normally.
T %@lhls)ﬁga orl hsebﬁéuzélﬁ R Sut ceb§l§dhcé‘é Eypl:?stigrd?vglibs surface.

sSur IC or gl ass surface.
Bamplg 1o tsiuiable| sadid ssuwpgrts srerr petripdishes, dusgv@wtvnes ks, cell

fSMbiidY. Soilet BSHSs &Frﬂéricanf S LY 'tﬁespl#rbeiésecff Ol RonQhe surface

m crocarri ers. e purposes e 1 nvention the
is uotf@ca@damtfsammrotwafre@ agimal agigin Mar oYt nepﬂfi@-‘ndqmeﬁéwom such

p%tbﬁ%nT celfd B{P% rgd ggr%ag gﬂt \b?dﬁfa'i:ﬁrﬁbﬁp‘?@ b? rs@&r‘éh% of their
cel satta read ou y attachmen b
astaorine jaiachment rﬁ@ters Rueferced mhafag&cdﬂmndema?@t'?o?@ d'P'OI cells.

%el rﬁfﬂﬁfgxﬁ'ﬂﬁlggroﬁg 1&#&%8@{#&&?@&%&3% @eugloahcuedfoﬁﬁdx lirﬁAch

t1ng exa es o nc ora e- degen ent

catsllagued Wi 3BeC€3bt7r5d MRC- AT@CL-ﬂét M%@QeC@W 8§gbBBd1Rhis2: CCL-

HEVRGE et ) 5 O, b 8 T, g 6 e i

Apirg- G¢ll Benasitorye T1G-drreporitary wmug/s@o Bl IMBs 19 UpyPreferred

B NISE S s FRUIL MR A e Y Fgﬁéferrég befine is MRC-5.

the nost preferred cell line is MRC-5. "Medium

“QEQEE%E%H‘XH ffFe%efr&?uofy'%sie? Ei)ﬁ'?é?%reh@e {5 Pt d’h @ng a fresh

a con |t|one
ammmrconehumdomdofm swhum iandevold ahyseaxn gndeoliany exogeneous

g&?«%}ﬁ{ % §ut’rh h ﬁrgjs.ucw LIIgEA ?ngé?ﬁ%gjs%éjcﬂr a fresh

Ium or conditione
mﬂﬂiwrn @ntcandltldnedcmedlufn may gontaifutracasnefosregeseafs components of

s%fog'@]ggfs Pr(ra"]%p ﬁ?*& ¥y %leurﬁgfﬁ?%g'cﬁéqp% ‘%F%ﬁfﬁgﬂmgéel an is
mefant arroediemowitch myem{d)gtélseum andof K texogen@RG mnonents of
o5ty S g ) 58S 5 B i SRS i
Erpodgemauy mmpnhems i fyom qimzry s enifral  eniginp k:empusmpiwnenx@nple

f f om b t%:'vpncel d'll?cglpgc g%lb PH@QE&%&S&C @)ﬁ%g SE F[FH albumin -
HSAg)m speamd al’gin aCompbnents diom aeendeafyi amichaberigin are defined as
SRRkt 8 o o St P S procuc
ofl ﬁhlmg briginl! m@r parfldflﬁ@w m_t;hentlyawtérc]icmmpmenﬂsstrdm csm:ondary animal

condary ani ori Qi re the recanpi
o S eSS, Gop L Ao AL R PR o7
TM@@Q‘ébmmﬁﬁénthrOMhﬁaf‘,l@fét, &wm'icht qu\hy bb praducbe |rpEo dolf; @ade imcontact
are i.n contac

E. coli, b e or

wilh, HuEn 06  RREEie { Smationisn ed oY Baaeigieny, fedifing gnalor for
er&lyimﬁﬂgg lcfé@v&de%a‘rm% of [doRfpoRents ?ftgnﬁfﬁém‘fdhw &niaml origin are in

seconda in in ran

B a0, 91 Tosehen difpyPIOTEDY et 28445t EPTErEPIEFRID Jpss then
0.0F%s nfobﬁﬁref&aﬂ?t%smh mwfo,eraml Mo$tq5refetétﬁy1 abséfl 3(0%) Basal

still nost er apl serum

ahsent
sefpifige s Apd 3;?9| aBI"i‘% ANgIB g g eng- F e ngpa arg commerc:ally
avalBIB bEta by prepared by mixing each of the individual components. They are

suitably supplemented with growth factors of non-animal origin. According to the
present invention, preferably a medium is used which is totally free from exogenous
components of animal origin. Although a medium completely free of exogenous
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avai |l abl e or can be prepared by m xi ng each of the

i ndi vi dual conponents. They are suitably suppl enented
with growth factors of non-aninal origin. According to
the 35 present invention, preferably a nediumis used

cWﬂ'lpBH?l‘lé of Qﬁlﬁ{ah Ml'lélh q’@afpféf&i*r&i( @ﬂnﬁﬁdﬁhﬁant @HraaMMm)neﬁts can be

anirmal orig hough a nedi um teI r.e
rgsdgw]bn§ecg1%ﬁ5mt@gg} COIAPPRAN %lr(rziptﬁz §ro ?ac‘%rs wheat

gﬁ;n‘ér LRfhPa88sl prettase bt @fé&lt@@ﬁb@@ﬂhmwamnbempad on the
l'aced by secondary ani mal origin conmponents (such
ogmafigelof thecRreFess: wheat  pept one, ani no aci ds,

protease, etc as recited above) w thout any |rrpact on

the performance of the process ani g

By “animal (@sioind &F i ‘gaimal-gerved s it mﬁgrhtntgp@lnaé %ﬂﬁ&[ﬁs L' well as
Wﬁlrharﬁﬁané}%hﬁ%wch @B irdRCEpfish, bled) aaqarimmmrm remuesh

%Ir ds, anphi bians and repti les. The term" exogeneous”

is intended to nean a conponent of non-animal origin _

1‘94(1,' tenli‘n el&lﬂ lee@nnﬁﬁe&ﬂtotmeémﬁ coRgbbent oaaomppmorigio which

t

mpone referred to as "endogenous"
e cheanc e o ot MEOIEN 135 PRPS B FoAmPRET by (YaTed to 28
“bhgogeh&ls™ whiddoganBetn’ sé@él@ﬂsbyt theacalio p comptrisdni therdfere, the

synthetlsed and secreted secr fi.on
tefe) | “endpgennes’| FRieTE 1% 3 CemRP wb'ﬁﬁ DEHIETES ﬁ% 8, sBbreted

QutB e sefetibh byaﬂi%r b Gbrﬂn&itbfﬁdi i hgadhiment, cnpeeHdmgeand growth
agen, proteogl ycans,

wth fact
qndhe eppigpeaty. SUWQK%R"%C%%WB?%%:B&%%%B? groyfactors...)
(@@\R/o}i@cﬁleul%@T PALERR! BiobRResETéchRYl. 11996, 6B 1LTM0).S

exogeneous conponents of prinary aninal
origin and conprises at |east one exogenous growh

ﬁr@l‘é}éyly fie éb‘ﬂrbuﬂﬂl‘e”ﬁ\ledluﬁﬁ% Qﬁﬁéiﬂ)bf Fxbgériboub rcdfrpoabrty oﬁlprlmary

two, nore prefera | east three, or
agurnauwglraen@ roompaes & |k3ﬁ5¥ pBe xpgenqust oWt AR n‘% fon-animal

se0Mya! Ff%ﬂ?'ﬁt gl’é?@%hllyoé‘teleﬁﬁowf?ﬁ&é prefepaBly aﬁ&@és@rthteb or more

non- a origin sel ectedfrom’
growtbifactprsg Sgitably Etaﬂce"mﬂuret edipRlRRIPTISE Ghia7s! g?ﬁjemge"ews

élé’vgthoﬁetrol' F Hoh- a‘?ﬂﬂala%ec]oﬁ@é's' dHigfh Sblebtel-florANHé Gist consisting of:

I'PR 2o non-an| secondary ori gin. Swtabl(%#ég1 d/
EGF,(RGR tna@ummtwonpeuamshyalro%mnﬁ@mcﬁ% legst pag and/or

I%)hg o‘?qw%nl‘arﬁ%épgé&%daﬂ/d @ﬁqr&‘}l{%’bw W@ulﬁfre ﬁﬁéﬂi@'ﬁldmhpnses a

dar one of | G--1 and/
cbmbiriation aff E\@ﬁ mﬁmm-umb ryronipe and dydrocprisope non-animal

ssg?fgﬁéb'h?'flsﬁﬁ A at Igése(‘ ro‘?leté? IéFplr Qﬁﬁ%lnlnsﬁhrpephbﬁiﬁnm@l s8condary

or a eptid i ncl udlng
ouyinoifha ésm ‘tgkmvthafaeioﬁeemmq ptqiemh@ p@@tlcﬁe @F Guqlypeptide, or a

cemp exvogtpogl egtr oge%u ﬁ’n%ﬂxdﬁ?f? ﬁ(ﬂ( |tha‘ii 'ﬁgcéééﬁry to the cell growth,

cess can e ect
tisatdbanrbeaprodudest by tfe callhduringdhe nbmmthng)rgf;es(;, gﬂgmat can effect

i§5bhRtc’ L B et RN BaRBnEcil, 6 bASHAE it
chbrataclesent Brdangrowthy Somet but aot @lls giewthi faaiers nare hormones.
éxgrsnlrj) alr);] grlo © MWL, hAGHC Insbiln i grbﬂﬁml H4e8bPEcFFncluding IGF-1,

epidermal growth factor (EGF), fibroblast growth factor (FGF), including basic FGF
(bFGF), granulocyte-macrophage colonstimulating factor (GM-CSF), granulocyte
colony-stimulating factor (G-CSF), transforming growth-factor alpha (TGF alpha),
platelet-derived growth factors (PDGFs), nerve growth factor (NGF), keratinocyte

_growth factor (KGF), VEGF, transforming growth-factor beta (TGF beta), interleukin-8
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epi dermal grow h factor (EGF), fibroblast growth

factor (FGF), including basic FGF (bFGF),

gr anul ocyt e- macr ophage col onstinul ati ng factor

(GW CSF), granul ocyte colony-stinulating factor
(LGB)CﬁfférjeLkma&s{ﬂeﬁ)nﬁmg)dgﬂ.owdmﬁeaatl@mydl%ﬁlgﬁ?ﬂ%ffafeﬁﬁﬁ)qmmh

AR PSR e R o, oo

tyreishe ahtE(E?drdcoalseme)r andcragr bet usedaeitorr plong errgpreferably, in
c?&ﬁaﬁ‘)atl%ﬁ A %E‘éfSHgﬂi Rufure Qna# JJP Sbntalirfd! §0-ghkan d@rl\/eh '-E@# FGFb,

foni ne and ocortisone. Preferred
IGF-dwoh Insiuing, dnsodmbltw@emﬁoanobimfpp@'m‘e Stigtrmore preferably all

E&pgﬁgﬁtgbéu\éa ggqg%se st it 13ble ﬂ'sdfltﬁé‘eelk Jiture ﬁ’u@@lu#\ accordlng to

'ne an ocortisone, and can be used either
tiad iomention arqi)Dblﬁ(BT-ah]fﬂjﬂ primary @odtsemdaahorlgm preferred
cul ture nmedi um cont ai ns non-ani mal derived EG-, FGb,
51GF-1 or Insuline, tri-iodo-L tyronine and
Ith\ad stilc prefiéressh embsdinient, nbe ecufuest eedlisiny agditionalynesiiaing @ non-

ﬁ@ﬁaﬁ @stivkd Oﬁfgtelﬂ w&%l)}sﬁteTa&lefér ly %{ al?\? d?reiféasF YekiveE protein

Ium acc I'nvention non- ani nal
hpdriolysate. Byl sen@ndhyqrolasatgl ror rmotalrstneptonsr df emeagt, as well

uﬁg%g%fg‘?rp He Jrr % dﬁl;l‘if&&' B%EWHOH ' %%?%'nq%'rél)}’sa?é’aﬁ &h&% Ifrgﬂlctlon

Ive ysate, prefera
tlmretbfammns ybersforei @mteledrepr dheitarm pyetetptfiesaiscintepged to mean

frgg ﬁy ?un[}%cgria(ﬁ& a2 Oee Pro?{m WUt By Pt F&eﬁ@\? §1dov¢lé/ep%ﬂtfunctlonal

e art,” a puri aration
peptidesasanay origipate @reciselyefrom proteitehydrelysates A paytiewarly suitable

/ool el SOl Ve s o ROty .t st
digest esmposed of pegtides froexa rarge, ofhmwm/m 00G, daltcmrvm aamlorlty of

o AP BB RPIATITG BUEFASFhin AP lonvotor

of pratdin ommlysatalanshe/\btﬂm‘e pedivonis eteeen A amydwog/ys‘ah@ present

ol b ol o SRPURTDILL 90 Sl

h;adrolybﬁen@ﬁémvéderdmbIme@ R 0idet cort O8Real asayenpea, \atien, potato) or

visE K irelned et e hspheede ot c e Rlgtaigh s d'wheat

pétene piotelf hpdrefyesatebl y between | and 5 g/L especial ly
preferably 2.5 g/L. Specifically the protein

hydrol ysate is derived fromplant (e.g. rice, com
THéO@BI cuBiEamedian, acdarding to ke iventiow alternatively wefers to a “fresh

S e ey

- refd8 t6&drly 68l Eutufe ARSdium) éithéﬁ rcdmmert:lall)t heallableemt prepared from

alternatlvel refers t resh ., nedi u
eachortiine: BHEHUALSTRMENE: ot s HotDRem (i, hayifivate gny cels.
AcdIr@RG toTB PrefBired BSHEL of the .wnsﬁl a fresh tneunammdneant to refer to
ei ther comercially avail ab%ae $ g@; frog1 Ieachonents
a gemmescially Av@ilakle medim o 8 fpediurp prepared frRgy indiuigyal fomp
ad Besdibbl \aBbee. ais i%e|ab§ord|nQQ6 Qh@l Iuﬂ@nticm avmrersedewew of primary
aspect of the invention nedi,u

i to
orfadt 8himal comPEnerH RS @?ﬁIbF?" SURRIPEBRE HAUH 2 e SHogenous
grBReH Y5tEF PR ahiiin deebhddryl Usrigis O#8) abediiied hereinabove, and

optionally, but preferably, with a protein hydrolysate of non-animal origin such as

wheat protein hydrolysate.
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20

as descri bed above. This is, according to the

i nvention, which is devoid of primary origin aninmal
conponents and has been supplenented with at | east one
exogenous growth factor of non-ani mal secondary

;Ql“édf.?iidﬂiogiéd ﬁﬁa’ﬁﬁ{rﬂﬁ’h@%t@ﬁt{éﬂ! tB&E@%fﬁa rﬁédil;manéti rmsaideyl_,uﬁldtby one
preferably, w a protei rol.ysate of non-api

clicyliwe andhis sused byanelfier sFoiY Eoraitgyian drodiumdncidss A release
of &Py drions &fowlditiniiilating subbREsy ehtogeras attagithenhfattats and
has_been used b%/)t,orlg irgeld} culltture and i s reused by
spR6finerdogpRPds RYHER LY NGITHEMHIR i ncl udes the rel ease

of endogenous growt h stimulating substances,

endogenous attachnent factors, and . specific,.endogen

17 (hds ARG they Seert T e antan to PevidR "BE o mewSd 187 fdtiEng
o%ﬁaigsﬁeopfcmtbn% irﬁbdtﬁﬂﬁi e@rgpﬁsir}ig catintisinihgr the Mresioculfuce medium
produci ng. a , conditigned cul tur I um conpr,isin

G 1geHBvaTEG B DI OF e AP o ARG 20K fgpendent
del & denerat¥atddndifibrigd culttredhédiamabl y human N
anchor age- dependent cells to generate a conditioned

culture nmedium 10 Unl ess ot herw se specified, the

Ur{clﬁgho!ﬁ@ﬂbiédénspbﬂﬁd;gﬁdiﬁ%shnﬁfégiﬂiﬁﬁithm (amdiLtibh\ed rnm'déﬂmrand the

of both nedi g, w e referre o _as "culture medi un'.

migreotboll mrdial Wil bedtasieria as o‘?v'itP%ﬁq'asé'U@nd t he

preferred concentration of gromth 15 factor(s) and
rotein hydrol ysate as added ip, the fresh nediu

TablBok gk Jhe oose ERiRTLATBE Ph st D145 e en of growh

4416H(s) PArRS Brdftein inydrdlystiel a9laad6@lin tiee Frosh engtiuth.UATcordingly, the
according to the invention is as defi ne_ElaQin Tiabl 2. di
PR AOTE 05, QPP 3G, PHEG PRRSEN oA o AUIERIS ORI Culige medium
a(:&@ﬂingtt@fﬁe infeHi6R W dsPddfmed (pabie ber)  EGF 0. 005

0. 00001- 0.3 FG-b 0.003 0.00001- 0.1 T3 (triodo L-

0.066 0 -1 tyronine) Hydrocortisone 1 0-10 IG-1 0.1
TabfPP01-5 or insulin 5 0.1-1000 Weat peptone

Growth factor Preferred Concentration range (mg/liter)
concentration
(mglliter)
EGF 0.005 0.00001-0.3
FGFb 0.003 0.00001- 0.1
T3 (triodo L- 0.066 0-1
tyronine)
Hydrocortisone 1 0-10
IGF-1 0.1 0.00001-5
or insulin 5 0.1-1000
Wheat peptone
hydrolysate 2500 0-10000

It will be understood that, depending on the cell-type cultured and the performance to
be achieved, the fresh culture medium according to the invention may be optionally
further supplemented with ingredients classically found in culture media and of non-
animal origin. Suitable ingredients are, for example, amino acids (including non
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hydr ol ysate 2500 0-10000 20 It will be understood
that, depending on the cell-type cultured and the
performance to be achieved, the fresh culture nmedi um
according to the invention may be optionally further

esuemlabMenimins Wnudledtiipsdtieosides; | fattys iacids | gntitietivd and oxidation
nimal origin. Suitable

si?%@}sggqeévﬁ?:glag? %E%%I"%%%%&”Q% no acids (including

non 11 gg:en;ks!%iorgtgngns, nyclfpgide:/nupleosides,‘
bk g AT Bl PR RSt i
girdka WIB%dwis_rrmbdfﬁeé eEaglaln dﬂedia)l;rEMEM' @dioimus: Esdsential Medium

- cose Modi

et e 15 ey Pt A AT ikl i emopatver.
%deamiglb@%s-mfm legwgﬂ_akerc @gmaeﬁ\ldﬂld_w _angaifurtiier eadequately
o eS| 5 SERRSLFIES b s of v
aBlia| srighntae caugtit hatgvewThe fskitied rr('n_sﬁ wilh (dm_dqy_stamdaﬁhlay the starting
BRI R R 0 s b 0B
coinmidrtialy Shailatiel fresh widdiumnisedltra MEN, awilaile dmaBiodYhittakgr (cat.
NSRS bl P BL  ed) BhE H Topg. me resn

nadiirh &bdreafimaifré mdbiunt prepareddiedm each aPth@4mdiidual components,

b e, (90,857 PRV TRIGR AT 3 aRR Fose dnargars,sals

irgrediénts,d trhiceo rof esiements, tahino radidei (inckiding mponestential), awitamins,

conprjses (li.st non-exhaustiye). a source of . ..
eaPbisaisbesdes. nityoane. canbicd PRPR Harwers gpg water
s@itabh) _%ﬁ'ﬁﬁlémenﬁlﬂi #ith aaszin/:m:h}an oﬁgﬁgi e:g:ogfeneoles gecpv(vjth afaptor(s) and
vj tam ns ucl eot j des/ nucl.eosi des, .fat aci ds,
ofiaraly B ereferchy Wihinon-airilrolepotei fvdtiySgte S8 taught above.
ARUbaaipley of dssRITEBhEkItivnt &F Suh- amhadiim ds ighien in Example | and
exogeneous growth factor(s) and optionally but
TﬁP'@f%erabl y with non-aninmal origin protein hydrol ysate

as taught above. An exanple of a basic conposition of
such a mediumis gjivep in EX le | .an 20 Table 3. .
Seid mediauree Fokee ke SNSRI o ATiTdh. SR B MATHlan or
profabIRS hIMBABLEIRD B palticBlap! ahthordyei@ependbnts animal, such as
particul ar anchor age- dependent ani m?ll , sugpgaa diploid cell
myaEeRlian O° Perferablhuiman GPlipRraierably prchoraqerdapepfignt diploid cells,
whiRR heprassntsI SRR pett dTtid idvéiftiohs, 25 whi ch

represents anot her aspect of the invention. In a
preferred aspect of the invention, there is al so

InP4 PrerelRsl SspBt brafe irentidrd vk i als@ prdWidedOd nidtifddeioR praducing
huhan anchor age- dependent cel s, referaPI %@dl Pl Qid = .
anjeal o, preferably bumen eacheragerfierandsnteealls, prstarally diploid cells, in a

RYEREHRIM agBidihd B e ShveREDH, it MeEthctPedhh Ji ng the

Cdétgrﬁes |bn s%‘i%g CLH]'tﬁoure medi um, and | etti nprﬁ?fwyg cells

a)agpeding tthe 1calls in said culture medium, and letting the cells adhere to the
substrate;

b) harvesting the conditioned medium resulting from step a), and detaching the cell
layer from its substrate and dissociating cells with a protease of non-animal
origin, thereby forming a cell suspension;

¢) inoculating in said culture medium the suspension of cells of step b), in a culture

device comprising an adhesion support allowing cell attachment;
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substrate; b) harvesting the conditioned nedi um

resulting fromstep a), and detaching the cell |ayer

fromits substrate and dissociating cells with a

prot ease of non-animal origin, thereby formng a cell
d} yppweingitiencelldin the sameceuitare medibm; sai d cul ture medi um

&%j}tlﬁh’ﬁ@?ﬁ%éa?ﬂgg ep‘i‘f)l)lto?JI of step b), in a culture

esi on support allowi ng ce
Oatioradlyirteermetiial dymprisesi thg stepeolctseezing the wsmsted from the

s%;g bt)gp?rdﬁg{e?@e ﬁgp]k optionally repeating steps b) to

nmet hod conprises the step of
Optienstly tie priotease ubed inateeb)ie thattivated after tealpe) | to
produce a cell bank. 5 Optionally the protease used in
step b) is inactivated after treatnment. Dependi ng on
Dependireg on thepeslidype and oh gheprerfosmanercef the cellsultse process to be

aaﬁé\;el&; ﬁgﬁ%ﬁl@ﬁ zlt?ar{ ‘ﬁl" %dft@%’d %ﬁghe Elfure ?\éduﬁﬁ' uS&d) e‘éfpédzlally in

under e culture nedi um use especi al (ﬁ
stepeEd and ehndnay) aitemgtna:lx be rmtfreelmrpecb@naorf aé‘éwdlﬁ'em med'um

O&P%m‘r&;%ta' a6 g%@lt%ﬁ? %ktgrtenéit fr@%-; Eﬁ@'@oﬁdnﬁérﬁéﬁ' Midgium.

e or a ﬁlX ure res It1 oned medi um
Withtnhiha noikterenitie oatio, batieen tHej fces@le@u}se@nmeﬁ@m pad the conditioned

c@lﬂ%& %e%ulﬁ Sé P%ﬂf{r ggﬂﬁﬁaﬁééhoﬁﬁggn’g%ﬁd% 4 Q;T@@%U&dcﬁiloned
mediudi)t Thenemhditioped me)dlum'mrmntg preferbly ffgt@, Qm, about 75 % of the
E " aq‘?&tﬁ@to? Iqlléﬁilﬁ'{ apl yrefern%m &tu#:obé@ b f7e55h0/‘b&turé t'&ﬁedlum and

V81 Un'eo erred ratio
cdnditiohed alltwie eneditui usm a(ﬁﬂ"/asesjdﬁ@%topam@weﬂn a s.ﬁﬂlénwecnrafﬁfred
9 (5 o | I t
o of AR LR SR SRR Lo e ana = mos
priefezeid/ raflo B%betweeh aioond @)1 &t f]:eszvz%dzoa itiorad) and 1:3, and the

refe o u 7 f

ggtn%n err%ﬁ é'a’?o lgn%f 3_5[1 gfé)“ﬁrge?/?ﬁ% %dﬁloﬂleé)f g?{% &?j rg‘f"?dﬁa@? are
preferablyl maifiidinéd tadughous the cditure preseps afT ea@rpd@ar@emé gnedium.

ratios are preferably maintained throughout the

cul ture process at every change of medium 20 The

Tﬂ&r pme i$ iroﬁfamma-anonalamgmalhab is tpi say theaprofegse is Befypurified
rote sels t pur|f|e
freme ’E S%O%?n'g e fp(%ﬁ;?ﬁe g%%bg rfrﬂ ol?el%lg)tllﬁglnaﬁp l&'l?f\ but is
pr§fe?ébb‘ &binybédt@tal bﬁﬁsﬁbt plbnt grégies,t suitablp| feomb noniagiregl secondary
non- a Seco
orki, 4 Relbans TREBCRTPAR oM Auaiey EarfHilany/pyBlesse hn s
prod@iedaby rebormbinant BNPpltémhmqads bgnd dowiingghe tBNAof a micro-
t echni ques nd i nvol vin e, us
OrgaRySin grﬂ téacgenama\e%r |y§a&§1 Eg\ts %&s? :t%" piﬁ?uctlon Preferred
pr6@ésé§ iﬁcmd@chyefew%ndapeﬁt&rasedmemmjagaquoueasé (foben A oryzae);
st ei ne as eut [
nexdratharsate) Prorsey e dedlis svfis) s erest s B ididulsy Rk ot
c;%'e&iﬁé | iréteina86$ Cin e iCbniprekedstleuBiicheltistryt Val .16, Hydrolytic
Enzymes; Neuberger, A. & Brocklehurst, K., eds, pp. 39-158 (1987) Elsevier,
Amsterdam); serine proteases, such as trypsin-like protease (such as rProtease,
from Invitrogen, 3175 Staley Road, Grand Island, NY 14072. Supplier catalogue
number 02-106) or recombinant trypsin (such as Trypzean, a recombinant trypsin
produced in corn, Prodigen, 101 Gateway Bivd, Suite 100 College Station, Texas
77845. Manufacturer code : TRY). Proteases from the trypsin-like protease family
are commonly found in prokaryotes, animals and viruses, surprisingly so far not
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Cystei ne proteinases. In New Conprehensive

Bi ochem stry Vol. 16, Hydrolytic 30 Enzynes;
Neuberger, A. & Brocklehurst, K., eds, pp. 39-158
(1987) Elsevier, Ansterdan); serine proteases, such

foun{ll HaY]%S "I'ﬂeé%%@gﬁg% ﬁ?rﬁ&&étéaﬁ hyiversd Flyididhical pr IﬁYMe@Qés the

trogen, G and I'sl and,
best dunopni @among thearo gre dlgﬂﬂ&b@s fertilisation, bloodclelting rareade and

deveHlfﬁ‘r%% (eclod St id @&@ﬁ@ﬁ\at the %‘F\%d"% d 5dfﬁ§|bﬁ ancestral

I n corn, Bl vd
proteimoTl@sel enpynBsabaven| beqrem&nsweimﬁﬁsnb mﬁa%tlmr@wr% éoe-

Gree]r -E‘%m)})arﬁfv@trﬁ@&éi rﬁ Fn%¥ﬂotdge EEM% @akd ftfe RhAYSFSRammalian

are conmo ound ryotes, animls and
seringiproteases” E’mtpms,s\(oigl,p 37-334 18 )anﬂszandl?rﬂiwﬂed it diffgrent

famll-ggeﬁgsegn@( pﬁgfch{?é pg{)eSélin gdirv&dy r?deﬂhyaéfgiltﬁﬂ' eflgeneral

Processes, wn anong t em are est1 ons
topolbglpah equs/atengﬁ in broteidl struguteshd. Mels Biglie 24 403-428, 1990). A

suutagl‘é ﬁo@@g@ i gl sé?fn%cﬁ'ﬁ{%%e skh 128 rreB&H&HEntt ﬂ?ﬁisnﬁ BPYrypsm-hke

rom a conmbh ancestr al rot el n.
protease. ymeﬂeaeé fretease & ermutrel Spnaéls@rptq@ég arra mﬁ@tral bacterial

protéa%%eﬁawg a{fr erred Oproteast "ﬁf fies I tthé{ ein%ﬁii%h' isNg cysteine

Ilcatlonto ?/ manmal | an
endopeptidase. pAopafaStdarIy prefereech Systeioe . pm leape 33 Frops 4/egeab @rigin.

Prordi) SRLRE ol nUpohel g P58 Paphetion
consigtimgofaficin {tbe ehajeri prateokytici carpenentof the ﬂatg)g ef fig, Ficus glabrata)
(Llenli} rlﬁcgq'-rrﬁﬁen%on HbMett%dglEnzyr%aIZ'Ibe 4934287 1&%91) brofelain

a ser rot'ease suc
(extracﬁexi)fmn rhlmlstetrr ofdlsé pineaprie plesi, ﬂnana@cqmqyﬁbtaémw (from the

Kiwi f?uﬁ) gﬁﬁ%gg Qfo? 'ﬁctﬁ:ﬁ?&hﬁ%sﬁ%@a e"? Qatek of the

neu er| a pr ot eas pr ot ease
papaya c@aritiangapayat frait) fAnaong dhe |csstameysnotﬁases ficin ls especially
prefe?r?gOpept' dase. A particularly preferred cysteine
tease is fromvegetal origin. Preferred cysteine
endopepti dase fromvegetal origin are selected from

th r ou consg.sti 2 L € ' j
he Qdfeali I sy SRS bl Sy porfpeRiodchS T B oA Y G BHlf
cell digsbeiation (individuafiséd celidpwitlin a rEasdvableatitadimephttine. 1970,

19, 261-273), stembronelain (extracted fromthe stem

of the pineapple plant, Ananas conpbsus), actinidin

The process dhprodlcing dipludtarmhoﬁge{depen@yms:eunansr hettert undesteod
chi nen and R (Etr t
win e 38  oRRl SSL y l. e pHBRongats
from fcells thaiwved esyesaealet Yor peletwturedr frdth a rme\poust suabseultues, inaa
used.in any suit e concentration
cutugg R AR e RUERER offerh ket 0RGR@P, b gL applyént
the maidium of tae baamagélbepéiﬁhatd:mmutunel lﬁeemd"\md qudoloapd $0 bé used
raducin oi,d anchor a :
as oofaped BRatnbe? s AORIGIA TN TR Fe eyt sty BB i
detachéd Rndngissdclated imindivideklisddheelisethy u‘slagear pmteayensnlms)n and
shaklag &pef%ekl §Vt na gla?anaeéa eq%eagldflr%vua Iiseg Uth& AL SL?Jpe%lSms
collected and can be used for cell inoculation or cell banking. Optionally, when the
activity of the protease is toxic for the culture of the cell line, it can be inhibited with
an appropriate protease inhibitor. In a second step, for cell inoculation, cells are
seeded in the new flasks at the usual cell densities applied for the cell line produced.
Then, culture medium, preferably a mixture of fresh culture medium and conditioned
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- cultuges|withy M@eaﬁmmrarﬁﬂom obgAl

cul ture nedium according to the invention. Then, in a
first step, for cell detachnent, the nedium of the
anchor age- dependent cell culture is renoved and kept
to be used as conditioned nmedium for the inocul ation

medaﬁﬁﬁ@ adde® t&tﬁle' newalifks. IW@H&B foreseh efowthsSnél cell cultures
det ached di ssoci ated in individuali sed cells

are 'ugtrh?éedaabm gaue teypereiuses aRd In dheRpmg 4 W@S?h%{%% aSvm?]e

appliE@ il theiialploaesrd ed bk \defl Yink lp‘ﬁdtﬁ!»ctlémeAﬂaidtlonal fourth
suspension Is collected and can bﬁguse

step icap (pm applied, qurce(l}etpan@gngftﬁgstewt 8 ﬁa&hmﬁﬂé ﬁns Hgstead of

stepsaﬁt(ééﬂ' |ﬁcycuﬂsft|ohﬁéh@3 Qééﬂagg hy. 1taXcamit@out blﬁfréé!inﬁglbéilsdﬁ the
ine, it can be inhibited

el |
med'ampfr@mf.aatr@a'ﬂlemmmﬁwﬁ@PP@?mePﬁdav'@éB%HaJ%@ewa' pggin-
free Calybprbféeﬁaﬁk apsed, fFelthe séle e SRERY | @ ushél? nemsO and
flasks at the usual cell densities appl led for the
methyegliulosehe produced. Then, culture nedium preferably
a nmixture of fresh culture medi um and condltl oned 14
mediumis added to the new fl asks. In . a ird
Usuaflyr cells| havg rte lenadanted éxfhe gromith e m%ﬂ'\ému FF&B%%%&QFWS

ammélt‘&rﬁé@ﬁ:oh%ﬁéﬁt@t f&ll@ﬁln@nﬁl br@dét@%nﬁ&i@trélb@?smwl s@SeraI
those applied in the usual grocesses us

SPAARPOREIS: tbﬁ?ore ﬁf&sr ciliresn 2
med@ﬂ?ilotbta‘ﬁ?I frfe@rofcﬁrﬁpdﬁéﬁt‘s' &%xo@éﬁcﬁfs éﬂu‘ﬁﬁl éndu@ Qbhandler JP., Am

det ac msn% i nst ead of st eps (ce
Bioterhpal Lipkd P B, %1?82 T'@é?ﬂa@?mmps 'Ft'eq%feéé? ERuie g vyl
cell gfévﬁﬁ%'nﬂ%é?@bi’cﬁldeﬂ nﬁ&FholB@ﬂ' um free of animal-origin
conmponent s “suppl emrented W th the usual aninmal origin-
free cryoprotectant used for the cell line freezing

It has( HSW debd f&M%Qhaﬂéi prd&&@}'d‘rqirbd{hm@eéens Jan&J@H@' tbyche wehﬁon

have to be ad apte to th gromﬁ in a mediumfree

does é1ob FRAuire 15y agapiation étﬂpﬁ\P@EPfe SH{Svatingt cells i theoRediym Pee of
com&h@%?%&éﬁﬁﬁ%ﬁﬁﬁ%ﬁ In@ﬂ&ﬂbﬂ%e%\ﬁ@&@nce‘bﬂﬁéé&@ is not

ng concentrations sai d conmponents

affectedftyr thet ahsence of this @daptation glegi ﬂfhﬁst igtagother ﬁdé%ntese of the

or§EPI 1555 18 ALY o] R Y il Sty

maintgined Sori @ nuegar plgenerations (Pepulation linghrequiedd togiegqp fhe
Popu%ﬂgn tlﬁ‘&:tﬁ%@ess glebl_) régﬁQIhQJ ‘P\gé{ t il cl?afflenPWLbﬁie 'erfdhuﬂiie

a pr r pro u0|ng S accord |n8
senesagnee of ba cel:bﬁalesoba@ww eBgfere b{nmea@a@ltt‘@ﬂ geawt taélgéhe typlca'

cell m&gélg%):?éet h%éf?ﬁéu%b foe'd Rurhber! ﬁéﬁ@%ﬂﬁ% Iglb&?ulé%fon Doubhng)

exogenous ani na
requiredrte sremtc@eo?omﬁéloo dhaubling Leval (E@Lhat which dhwemﬁ@ence of

the célgsig %??er%d t l?t\% g@ﬁ@s%ﬁéé mhétc%Ws %STJHsér\)eE aﬁ‘%olt’ﬁFr quwa|ent

I nvent i on. acC e usua
to what aa/\phsemm trhesuay mrwlss%mntﬂﬁmhmlmgyoml@ oomoneerSnEar

r f &b I dltivated
examﬁ’@qf?q're toéer"gacg 58 FéF ?%}rq %’“ﬁ | ng 8 waej
in a rgdian acsording th rthedurwenuqme tnre)usml oghigrewthhend mw@eh@@l

|
oo il SHHEH G50 Gt (ol S8k
after wigatrihaserescénne of theucdllsiis ofsegeader at i ons (Popul at i on
Doubl i ng)
Accordingly the present invention also provides for a cell line, preferably a animal
such as mammalian, more preferably a preferably human diploid anchorage-

dependent cell line adapted for growth in a culture medium according to the
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required to reach the Popul ati on Doubling Level (PDL)
at which the senescence of the cells is observed. The
senescence of the cells is observed at a PDL

equi valent to what is observed i n usual processes

inverﬁ)%@t%il .#Pteﬂﬂlsrfﬁearﬂrth&'tﬁ‘e r@ﬂh':éﬂd ceﬁl"fﬁﬂithIo?f/ afe

s comng from a
maintainedc for 14 wamber 89 generatlmslmﬂ\aaé@ éhQﬁengbaeéquhy'th classical

medih %ﬁtﬁﬂ rg)namﬁgledé%ﬁﬂe lco(ﬁﬁbllle %ﬂeﬁaﬁ\/ew&d Wé' SeRbséelct is

are nmal ntal uring nore
not @@ﬁrerpdtsmf@aomopmrmntbat Mmadn\goth clgssieal ma@na fHeher, the

presesrﬁ”ﬁ%}ﬁ%ﬁeal 05 6rBﬁd§f tbS d Self ﬁ@r ;j)or aﬁ@cgrd?ﬁ]may dubR as

sent 1 nvention al so provi I ne
mamme&are rremeyore{elahlymlnum%dmmmommpﬁmnt ool line adapted
I C
for PREGAERRY il e BroPHEF o BB NSl Alfre medium
accoﬁdﬁmtgriheam@?t@nng to the 15 invention. By ' adapt ed" is
meant that the typical cell growth and cell norphol ogy
are maintained for a nunber of generations simlar to
Accordingly imbaethercembpdiment, thespresgnt inveatien aenerdingly glgo provides

for a9kl d??rb?lf@é?ngﬁgﬁp%ﬂgglt Suc as%él?ﬁﬂ%\%ﬁ o | prefePsbly hhﬁlan

senescen erve |cantl sooner
diploid laneharede-dependenheeli auturertod |reporrm;narﬁ eroteln 198 VBUD p@ssiéﬁwon

in a ém%‘ﬁeaﬂnﬁaé&rﬁﬁg‘fd ﬂfesln(/é’rﬁtloﬂ Qﬁhlm%ter agj)ﬂ)ﬁ&ﬁ%%&%é(agﬁﬁ

, ot e
said @il ailtdreamithos apmtehspeasiedefined| abdvenén azmmtéer gnehorage-

depeﬂ?deq'\ﬁj Uc?e'il%f){)}lp% \)?‘ dﬂil&d o@llgalak%/ s@&]édvgt WJVP%%: in,.a Sutrlgnt

fure medi um accor di
medlmmesubataehaIWdree ﬁmwmemusgcwmnent;m@ft arimakbatigini arth efter

they ﬁé%?hrgtgﬁﬁﬁgtt d&?ﬁeﬁ&rﬁfﬁeﬁﬁgﬁnﬁ ?rqjsltﬁ%){?r,gtge)ﬁa%ﬁﬁﬁdgg forfh

uci ng an an
a sugpess$ion anblyes&ﬂuad at lowleosity againoPreefrably joe peoteassetised to

ootah i SHEIF 0, 5P
originmist selelcted frpmi thiergrop sensisting ofs aiaystein endopeplidasenatrieutral

fungef gfuRRS & Defif' Bt N oecd o o it fite HRESR MG fiabi
proteﬁeesleamfw:rgmgilgqpﬁoteaae{:%uohiasﬁlrypzead iotl racsmlbmaalhtrypslm such as
ProtegsBep! VIRl RRAPSHIAE ey s R erereh il i, ofheidlf cand
actinidin. Ambhg trmmsteutel‘myteases fieinds bspbciatly preferreda suspensi on

and reseeded at |ow density again. Preferably the
protease used to detach and passage the cells is from

In a mefeaed @mbuoaiment; tierinventibn cetatesrte coplocessnfor 2 pradgotion of
i s, selected, fromthe ou ng. of : St €l
viruses In IR Sikdeas Sparmaer of PG Ry it aao RiiElielen

cells, bm:érebnyaiiplqﬂd ctlzairea osll a;lﬁ;re/medunni adcordingotbehes ivention:

. Suj. t es are trypsin-like protease, such as
a) 'n%’ma@ l'é) ﬁe@@dﬂ UYRant trypsin such as rProtease or
b) prop@;aemgltmhdmse@tandase nmore preferably ficin, stem

n and actinidin. Arong the cysteine

c) haﬁY?ﬂ'@% VITUS®®in is especially preferred.

Optionally the harvested virus is submitted to one or more purification steps. It is a
further aspect of the present invention to provide for a virus produced as herein
described and formulated, as an immunogenic composition such as a vaccine, in
admixture with a pharmaceutically acceptable carrier, excipient and/or adjuvant.
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25 In a preferred enbodi nent, the invention relates to
a process for the production of viruses in aninmal
such as manmal i an or preferably hunan

anchor age-dependent cells, preferably diploid cells,

Depén? n?nc& % C&V%E eaﬂge qhé‘&}eﬁ(ﬁrﬁﬁhgé gﬂtpggllrggtgo%@iSHb}&ﬁ'ss to

be atpm@pagstta sl@ledh'eany willgrdsrstand that theaeuwltvse meghthgsed to seed
the c\éhsr stgtég a()q%é)p Qﬁ’érhé‘t JeBﬁb@%LfYéasﬂt t‘ﬁngH 6'rsa 'c%nél J%Edt Fn‘églum

teps.
ongnra@p@ctmrma m'h‘ﬂoqm etsltme or m/emturerpftftesbrmﬁ qrmdltmne@ rwdwm

Prefe?m%letgptﬁal r@/ﬁ%lebr%d?&%ﬁcfﬂek}ﬁﬁo BBfhebA TBsh & Rke r‘ﬁ%dlﬂﬁ‘l and

on' such as a vaccine, In
conditidmedk t:ultufe \medlura ip thetweare 1:0i (180%yfreshc mdam)eansbﬂm d00%

condi?iér?éonhgglhmﬁnﬁf] oéon%ﬂ*)Hgél medlu?'rﬁ%elaf%e SRE! g Pébl)I J?@m‘betbl about

ornmance o V|ra produc 1 on
75 %pofdeSQiat wluhe oamm&refeﬁ@dsnatw betweenrfragh| ulture medium

and E&ﬁ‘ﬁ oﬁgé‘n&tltu%ahéd‘lﬁn %‘l 1|4r 0 %W‘S%"é r#o%oﬁ%&fj séﬁl hore

res
prefetablyaaroundii7t i (BTcade meah/a Eh5%> p@@iumdhgnd mmt arq&reblvw@,und
3:1 @H* Ly En/350,2 cH#:&ﬁﬁéHe% Oh Fét%s Be g@&ﬂ tduﬂ&%d ' Mind
eraboly, or o V|ra 1 0N, ratio
condlbemedecmltufer afsih0 C‘lﬂO%Jfresl'rmeldlum) mm@dﬂ’rl}'l nref@rfed 'B!ﬁ madigm

used AR LSS Sidhoknl (400 Y 85 UTHELL'D o3 (el e
medlmmpm&pméerpblpﬁtea;ompryses (25% /M EGEbaﬁI% wiypRGRAaNd 8% wiv
7o, 4t ¥, BT R SR biF L DR E
prefe(elbl}%/heaisiabmr% Eb (@igahotechl)ie S#, |Hr?jnqte:))r%tlllél)mog£] Fg&ﬁroﬁb)r the
one
meduﬁ’pgﬁggg%ﬁ% %?%s%ﬁgrét%ﬁ\ﬁ%/i réégﬂl I25% conditioned). A
rati o between fresh cuI ture nmedi um and condi ti oned
The ;grﬁgésgs: ?efeﬁl;al -]Hqul&%g beﬁé e%tgﬁ% ?1 R%Hd t’ ltlﬁé E@éps as

illustrated raBrdrapleili.us may be |dent| cal to the growth culture
medi um nore preferably it conprises 25% w v EG-, 25%
w v bFG- and 25% w v 15 T3, and is optionally further

In bnei,lmplaem‘entted YortviraR @fectibn, {heodrehoragedtepepdert ecells, cultured

V\,h at .peptaon O chni e , .
accorlnf 4§ 45 PachPt 2 3F ByPeTuR.AToTARLE FEdRthitRuare ofected
with the® Iabpnopﬁatérvﬁup rabtie sanwy g/umlpueuwt ef InTégmop rasths onefappliedain

uction i efter underst wth re
the vt S5es3s e ok e, VEHS IHORRIRRI o £ 1SE8ph 5o 1or e
propagalf dt:f ﬁfeﬁéﬁl@ellsf are incubalted aff thetsante, tetriperature and in the same
chor a epend

atmogi ARG &S torg TDrme BRI A 1% Pl oo ereappioaret B s
produal’ dh I Iﬁfaetﬁir@dtepv\»trfeh/mjb@s RarvEsied aﬂérﬁha isame mbpagaﬁorsmme as
the one appllgd in fheyusgl ;;rgcf:ees%tels 8Qeda F’or Ehe virus procPLE:tlon The method of
virus harvest is according the method routinely applied in the processes for the virus
harvest. For general culture conditions applied to viral production, see Hepatitis A
virus culture process (WO 95/24468), Hepatitits A virus vaccines (WO 94/06446; A.

Hagen J., 2000, Bioprocess Engineering 23, 439-449).

Examples of viruses and human viral vaccines that can be produced using the
medium and the process according to the present invention include live, attenuated,
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25 the usual processes used for the virus production.
In a second step, for viral propagation, infected
cells are incubated at the sane tenperature and in the
same atnosphere as those rout| nely applied in the

octfER) BSOERERCRRRRHY Bt o, PR et o
vaccipe asadhati can hie pmpagated! loe amchorag@idepehdent célls lu@udﬂ but are
o %3 S0t IS N ¢ e
HSVapﬂbme?lalowrashelvM d(aaseltaslbster vines VEZVuEpsteirBars tVIrU$<EBV)
| t 1
roERE. G, GBS YR HESE et bromprtes v
YelloWoleRdriaiis), Pwmidaé i(tes Gowrioxudrus,alonkeypox msamamenrus
varif ok o BB ES S BB ES Bt 4 vims
Polioviagseisn é&mtdwaﬂse:sz)m réwl ridae due.e totawiusg Gdieradordigk ufevemn dlrus)
ouml P8 BB B3P Bl S5 bl Y bl

(i.e. Hepafiisc® winusk eRetrdviridaer (iiec ulmmyunatdefcieatye dirusesudd¥/SIV,

ors oS8 P o, BBl Rt

Sync%tiaﬁvired RS)\Q ahhbmvmda;]eiaﬁe (Ratges anjes;dlesmmiarlswm)atlts virus),
er pesyi ri.dae er Resvi, r C

OrnegB 16 it o T drsec e b SRR 1, e

Hepafit®d/ Yelt vfrhé)y ayirdviritze ((.e. astralgasy eomnausdad—l(amatqotarmvﬂls)

arenaywldég)(H epé apa %Pﬁgév?rpdégmfbtg;%@?/v:a felvsg?/@%wlrf S¥6ther

embodirmers, th&lpmducta)nvoﬁ viggl vaveinesluaingi the s)rocdésczmcnmmg tad te

mvené;gn f"&lHdPBé)% Igrrolcjjs%tfq%o ??%E@tﬁr}lalmrt ﬁogg,lm E%grggﬁd Ié a’g‘hgﬂehyéells
Prefefreti aarchtfageddpendaht dells Rncfhﬁeeforvexaua)le AGM@aMERQjaMDCK

(canlg(yq p@&ellzalﬁg%,fgﬁu' A %%?'akég dh@f’fﬁ‘g %%t#g észhlnese

ovaryReklls) \dndi e farticularlynprefeprededells iabe) @yichorages deperdentSdiploid

SO G CHIR G ARG R g

IMR E%S\MRocm&)aowarrmbfm friefetredRadili lir. mhemocééssamrcﬂng to the
Stomatitis virus)

invenfjon % Rioveq sHFeessiut f%&hevPrgﬁﬁéé"(qfq\?Pa%;éMfﬁ Mghps Virus

and WAV use, Hepatitis delta virus), astroviridae (i.e
astrovirus), coronaviridae (i.e. coronavirus), 15
arenaviridae (i.e. Junin virus), Bunyaviridae (i.

Accordirlgt to/ 8l préverfedV 8spett ofdhe invenaornt bete mt%l&tyddwmrﬁny oihthe
production of viral vagcines usin

t
foﬂowmgcvﬁwaﬁﬁgret Ryefered: hepabiit. iesReqially) H que Vﬁv%gﬁ‘é\(v.eéne%?"y
HSV-i &HaNRSVaNICNIY OEBVN fubRNB VeS,eplram aen@ eC®ldasles virus,
Preferred anchora e- dependent cel s |n gg f\'%rV
Mumps s Barainiue nwew%ap'ratea dney
cell), CEF (Ch| cken, Enbryo Fi brobl ast) and CHO

(chinese 20 ovary) ceIIs and nore particul ar|l
On akﬁ?’@ﬂ@'r ﬂédg%flﬂrfr‘t@"ﬁr%feafﬁ%'ﬁ?%d@ %taﬁaeﬁdaﬂ%tefdu%ﬁ agk and |10

gener‘éﬂ&f& éYé &rﬂ@%@udﬁv@kn%&ﬁbaﬂ'ﬂwgttcleas'l—'aﬁp%mmately 15

generamns %rawaqmsﬁdpa erder te gamepyt an ferags,gatgh selliure on the 400 L
scale 2&tHifY WitH @nt BRchorage-dependent cell line and using the medium
according to the present invention, it is possible to follow the same plan to prepare a
master cell bank (MCB) with approximately 15 generations and a working cell bank
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i nvention has proven successful for the production of
hepatitis A virus, Minps virus and VZV. 25 Accordi ng
to a preferred aspect of ,the invention, cells
infected with any of the followng viruses are

(WCE%@&I? 5&&%@{1‘%@&%‘% bé@fr_al s dgﬁl_%tn%r}z’ce% Fé%g@?aﬂﬂrgﬂﬁlately 15

geneyations , unsier aqwmavm& delvedoged, with Nbe gnediumi fregs fromvﬁn?ﬁ#neous
enza viruses, Respiratory Syncyti al
com%ér{reﬁg’%gi){rﬁél . 30 On average, 15 generations are
required to start a naster ceII bank and 10

The g?&%ﬁ@k@ﬁ%n 15 ngquh’l?)Eﬂi b’l’:ﬁeacu‘ﬂ@lrek?n@@luﬁielaé herein

I ea appr ox generations are
aboveetpscritad fon ther cldtivation oficells, omferahlyair@eldg@cti@mgh-dependent

cells CMBL&?@%‘P&H&@ 32(9 chellf Crﬁ{)ﬁ rﬂgé& fy SHimY, tEcﬁ"Qs ammalia

age- u3|ng
or prefecabiyihurgan geltshtt igpales enobjeat/efithe invention tp providesa bellacultf;lre

that ‘zc@@g@é\éé '?ﬁe St Ny Jr{? ﬂf@%ef t6 thBBR&ti of® Lhd blﬁEkcens

appr oxi rm erations an a Wor
prefegahily dipmanmra(gmpemem celig rnfme mfelraplyleykgeﬁée gellso ﬁpst

prefefal DRREE gﬁgf? 4 Hﬁh@\"ﬂeﬁah yy gﬂg‘i’é@ﬁwfﬁﬁ gener ati ons

er con I ons |umfreefrom
exogeneous conponents of ani mal - ori gl n. 5 The present

The %ééléﬁltih\%t.ﬁé Ar&P Rl QP‘té‘g Qrub 'ngngjéﬁ‘oo O&gtﬁHSbl& Wy ttHE Paethod

um as ove escCri e cultivation
as hefeir elefiped. prtemdhablrglamptooadmtimoncagmo@@peadwml vaccine,

comp?’glnpsa nﬂ?@fsﬁ&%rﬁg @dﬂﬁHWhyé;émaﬁm%Sédtﬁallm tableb rrier,

pre arabl

excnpiamﬁanad;evam It is also an object of the invention to
provide a cell culture that conprises the culture
medi um according to the invention and the cells, 10

FIGURECEEGEND® di pl oi d anchor age- dependent cells, nore
preferably eukaryotic cells, nost preferably animl,
such as manmmal i an or preferably human cells. The

Figurprie SelitdensityethiringMRO+5 ¢ells seaéstease test asing fiois and bromelain

prote BBt SRR b P el ey e AR

Figure i2x Gkl vizbititynduring MRCeSpells sengsaedoe fashysingfi dln\anstzromeIam

prote 52010 el elaghnach Bol HEnG Bt Prala oS B Brip ™y,

Flgurélel Cetl grmmg )dudugll; iMRp-HRféllﬁ semddcencetestusing ficih @ntl buemalgin
ronmel ain

e R I e e
FlgurQGl ICowipakisdri bfyCell Uem@tyl‘daﬁné MRC I5scedie rsenesurnee test obtained
win 5Bk 5E dRef ERARIRLT BN Sobt n Esampi a2
(suppfeniented ultra-MEM medium).

Figure 5. Cell viability during MRC-5 cells senescence test obtained with the media
as defined in Example .1 (individual components) and Example 1.2 (supplemented
ultra-MEM medium).

Figure 6. Cell growth during MRC-5 cells senescence test obtained with the media as
defined in Example 1.1 (individual components) and Example 1.2 (supplemented ultra-
MEM medium).

Figure 7. HAV production on MRC-5 cell multiplied by using ficin and bromelain

protease for cell detachment.
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Figure 3. Cell growmh during MRC-5 cells senescence
test using ficin and bronelain 25 protease for cell
det achnent and using the nedium as defined in Exanpl e
1.1. Figure 4. Conparison of Cell density during MRC-5
i | ] -5 Wi i I\ in and

Figufe 3 (GBI SERERERIR B Do) SRS Bk Tnaicl Bt

bromgjeimpriotease for qell dptachment ed ul t ra- MEM nedi um) . Figure

iqure: Vit of | i | Sol1S PRLAGSH UsPigtficin

F'g”%b%g%'m'ev' J\Lﬂfﬁ# Fﬁ%"g‘i%%', By\klgg%g@ RGP ol Eﬁgﬁ’% S

and kromglain protgase dorpeih dateshmamld Exanpl e 1.2 (suppl enent ed

. | - i i r by i c é’\d

Figu 0. 2ol Grthi i ook oP MECRs o flibicty g i

brometain preteaise feragiigetachment i ndi vi dual conponents) and

Figu 1P CBY befgly” dOR TRl it BRG] G418 iipfet by  using

Trypzean{Gradigsin oaritioteasmntregen fascelhdetachypente| |

. age r o s n
F'g”'%:?; .@%g% o&?’"'@é‘%— Y g%ﬁﬂﬁﬁ%’ t’|f s %tfgﬁsgﬁﬁg'afm? d:c%frgr? i
(Prodigesvrer eRratepse (lnvitregeny forcell Idegéhfaéﬁnent . Figure 9. Cell

: i adi it N ; [ 8f Bt I zean

F'gurrg}uﬁ?i%‘%"i %’8%’}%@".‘4:8‘*'? .B%'!‘krﬂ@gﬁﬁ grr%l ai n@g@%th eﬁéys'é‘ryp o?a

(Prodigen) ot eRratease (lnvitreger) farrcell detackmaent. gr owt h during cel |
banki ng of MRC-5 cells multiplied by using ficin and

. bronelain protease for cell detachment. Figure 11.

The idegrition silkbe further desgribed by thariwllowing nonfuitig cefanmples.
multiplied by using Trypzean (Prodigen) or rProtease
(I'nvitrogen) for cell detachment. Figure 12. Cell
viability of during cell banking of MRC-5 cells
mul tiplied by Trypzean 10 (Prodigen) or rProtease
(I'nvitrogen) for cell detachnent. Figure 13. Cell
growt h during cell banking of MRC-5 cells nultiplied
by Trypzean (Prodigen) or rProtease (Invitrogen) for
cell detachnment. The invention will be further
described by the followng, non limting, exanples.

15 20 EXAMPLE | 1.1. Preparation of a fresh nedi um
fromindividual conmponents 5 An exanpl ary advant ageous
fresh culture medi um conprises all or nost of the
comon ingredients as listed in Table 3. According to
the invention it nay be suitably supplenmented with
the gromh factors and protein hydrolysate as |isted
in table 2.
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Table 3 -

Medi um free from conponents of ani mal

Concentration ranges Preferred Preferred

concentration ranges concentr at ion

ng/ L ng/L NaH2PO4. H20 60- 280 80-150 99 Na2HPO4
EXA%&@O 25-50 35 Nad 5000-8000 6000-7000 6760 KCI
00 250-400 349 AgNG3 0. 000005-0. 00004

0. 000010- 0. 000060 0.000017 AIC13.61-120

1. Rt o g dr BT i itA s seh

100- 760 150-250 155 CdC12.2Y2H20 0. 000001-0. 03

An <GBl pope

origin

Conmponent ng/ L

2ntsBa( C2H3R) 2
5" CaCl 2

355 004 (VT Bhphe8, o o o

comr@pr (NS EietaR isted inOTabisnd Fcordianie the PeeTDSt maybe saigably

o SR B P o,

-0.4 0.20433 GeOZ

0.3773 FeSO4.71-120 0.02-2 0.

TS o P R0 5'238‘50 0

0. 009- 0. 015 0.Cbhcekirition ratiE30D1- 0. Pfefstred Preferred

0. 9999999 0. )OQQQSAO;QQQQE’}Z &nc@n@&%qgﬂgé% 000&centration
ComiereAl o 5eal s 10amBL satcr 3 150 561 lo_gos MIL

0.00001- 0. 00009 0. 0000596 _NaF 0.00001- 005
NaHZRAOWPALO9- 0. 00009 0600 HH42 NapRSi O3.4p-%p 0. 001-0.2 99
Na2HPOR: . o ol a o GO o b 2V e o U o s,
NaCiN; o 81 120] 0 00AMRO-80007 b 00BUBSTB0R000. 0. GadHeE
KCl_RbCl_ 0. 00000L- 0. 00089-60000009} 0. 00@8604000000121 21349
AgNO3 0.000005-0.00004 0.000010-0.000060 0.000017
AICI3.6H20 0.000001-0.001 0.00008-0.000080 0.000012
Ba(C2H302)2 0.000001-0.002 0.00002-0.00003 0.0000255
CaCl2 100-760 150-250 155
CdClI2.22H20 0.000001-0.03 0.000009-0.00003 0.0000187
CoCI2.6H20 0.000001-0.003 0.000001-0.00003 0.0000238
Cr2(S04)3.XH20 (+ 0.000003-0.0004 0.0000005-0.000008 0.0000066
15 H20)
CuS04.5H20 0.00001-0.006 0.00009-0.0008 0.000637
Fe(NO3)3.9H20 0.005-1 0.1-0.5 0.3773
FeS04.7H20 0.02-2 0.1-0.4 0.20433
GeO2 0.000001-0.0008 0.00001-0.0001 0.000053
H2SeO3 0.0001-0.02 0.0009-0.004 0.0016
Na2SeO3 0.001-0.02 0.009-0.015 0.01
KBr 0.0000001-0.0003 | 0.0000009-0.000003 0.0000012
Ki 0.0000001-0.00009 | 0.000001-0.000004 0.0000017
MgCI2 5-150 10-50 14
MgSO4 20-150 50-100 72
MnSO4.H20 0.000001-0.005 0.00001-0.00009 0.0000596
NaF 0.00001-005 0.000009-0.00009 0.000042
Na2Si03.9H20 0.001-0.2 0.01-0.1 0.07
NavO3 0.00001-0.2 0.0001-0.0009 0.0003
(NH4)6Mo07024.4H20 0.00001-0.002 0.00009-0.0009 0.00062
NiSO4.6H20 0.000001-0.0002 0.000009-0.00009 0.000065
RbCI 0.000001-0.0008 0.000009-0.00009 0.0000121
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SnCl 2. 2H20 0. 00001-0. 0009 0. 000009-0. 00009 0. 0000552
ZnS04. 7H20 0.01-0.6 0.09-0.4 0.2107 Zr(QC12.8H20
0. 00001- 0. 005 0. 000009- 0. 00005 0.0000322 L-Al anine

5- 50 10-25 14. 43

400\ oY

L- Argi ni ne. HCI

60-500 100-150 106.5

SnCB AR5 o 2 T 5. 6@3&6@@" o 8 BoalGs 755 i“oﬁ“"gb‘ 52
ZnSQ4.7420i ne. 2HE 25- 090°26-50 2. 0720.0904 ut anj ¢ AcPR107
ZrOGi2.80200- 35 36. 43640003-g008e 7 600@6@03130 860@®24  0.0000322
_AHMQI St glnn?nt-ICIMI-IZO;,J{m 70 20-50 26. 39% L I slol eucl 13643
ARSI s T30 24809006 9ol 89 dOBIER: ont o 3 6085
L-Aspaagine H207976 | - Ph21$Pal ani np 2 45 25045 29 lp352  3.675
L-Aspartht pkidne 2-*5 10- 4%-g18B. 0623 | L- Ser H0&02- 50 1j0- 40 17.96
LCygémll-'k?H-lz(’,& Thr eoni ng1.89- 150 2P- 100 4lppass __8.6583
ST A O =i it N P R T
L-Gltﬁarai@lﬁtqi%m 0.01-3 0.9 1. 1025| Ppant 894%8nat e Hol i c 34364
Glycile01-20 0. 9-% 1. 3083-60Pyri doxpl . HCH580001- 4 33.6924
L-Hi daQH\Cq,H AO \9}225 15/176am ne A (Ret QG—‘Sb) 0. 01-0. 1 26.2052
Llsoleuge "o 1 o Boo o 8090736, “ZL!'i\éﬁ,M 462413
L-Lewximg01- 20 0. 815 1. 088200 Thi an ne) . Hi8-188 t anirle B2 58.31
L-LydsiheédQCt5 0. 0170.5 0.303240 50-100 79.07
L-Methionine 2-60 10-25 15.7976
L-Phenylalanine 2-45 10-45 29.6352
L-Proline 2-45 10-45 28.0623
L-Serine 2-50 10-40 25.1174
L-Threonine 20-150 20-100 40.9444
L-Tryptophan 3-25 5-15 9.3198
L-Tyrosine.2Na.2H20 5-150 10-100 55.7718
L-Valine 5-150 20-100 38.05
D-Calcium 0.01-3 0.9-2 1.1025
Pantothenate
Folic Acid 0.01-20 0.9-5 1.3083
Pyridoxal.HCI 0.001-4 0.001-0.02 0.01225
Vitamine A (Rétinol) 0.01-0.1 0.01-0.09 0.0686
Acétate
Vitamine B (Nicotinic 0.001-0.1 0.009-0.09 0.03725
Acid)
Vitamine B1 0.001-20 0.8-5 1.0682
(Thiamine).HCI
Vitamine B2 0.001-5 0.01-0.5 0.1127
(Riboflavine)
Vitamine B6 0.001-5 0.8-3 1.00695
(Pyridoxine).HCI
Vitamine B12 0.001-5 0.7-1 0.3332
(Cyanocobalamine)
Vitamine C (Ascorbic 0.001-30 0.01-0.09 0.0245
Acid)
Vitamine D2 0.001-0.1 0.01-0.07 0.049
(Calciférol)
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(Ri bofl avine) Vitamine B6 0.001-5 0.8-3 1.00695
(Pyridoxine). HCO Vitam ne B12 0.001-5 0.7-1 0.3332
(Cyanocobal am ne) Vitam ne C (Ascorbic 0.001-30
0. 01-0.09 O. 0245 Aci d) Vitam ne D2 0.001-0. 1

O N1

I'\I'\_II'\I'\

[HAY
Ut

Vitarye EdaPhat o] 00 5-8%T bons “TodIBHOWE) v FaprT=0.0p49
Tocophemi)ot i ne) (. 0001-0.5 0. 001-D. 009 0.006615 (Vitanine
Vntadﬁﬁeﬁl(gDﬁighrﬁé)'ilo.SOO.‘oomw C1)7g249 O.OME-@&QﬁQog'e)O 010.006615
. I . -
a8 040 "1 pnIiel Gl sod]um ATENOS! e -phophate.
Thynidipas D q u¢ose 100818000 15h0- %nn@i 09254  milbose 01764
AderdsiB@-50. 9 0. 09-0.5 0.04® Li po| c aci @.4Fhi octifc 0.49
TripHBpR&é disodiuth P1-1 0.05145 acif) Linoleic acid
Aden%shﬁgkf&\q?mate“ V- o, bﬁgi.%?*’m‘\?,ef”' Q. gz M201- 10 4dos
o cht—ot+ 11064 —6452—Fttanotam e
HC 0.1-6 1-4 1 Ft hanol amihe 0 0001-0.001 o}/ L
2_Debxyi0se 0. 0009 0. 000X L d it at hi Oe50. 001-/0. 1 0.245
D-GlGed289- 0. 08 0 0245 1068L2000€. HCL 0. %06-3600. 09-/0. 3 0.2364
oxanthimne|0. 01- 9-5 1/54 oxani|hi ne
Riboyd/ 12 6 69— b—1—3 249105 ro“' of .E’OQWB“ 616 latgé%d's
Lipoic acid (Thioctic 0.001-0.7 0.01-1 0.05145
acid)
Linoleic acid 0.001-0.3 0.01-0.1 0.02058
Adénine.H2S04.H20 1-10 2-6 4.9
Choline Chloride 0.1-10 2-6 4.6452
Ethanolamine HCI 0.1-6 1-4 1.9
Ethanolamine 0.0001-0.001 pi/L 0.0001-0.0009 0.0006pl/L
Glutathione 0.001-0.1 0.009-0.08 0.0245
Guanine.HCL 0.01-0.6 0.09-0.3 0.147
Hypoxanthine 0.01-15 0.09-5 0.17346
Hypoxanthine Na 0.01-6 0.09-5 1.1711
i-Inositol 0.6-20 2-10 6.1495
Na Pyruvate 10-150 60-120 82
Nicotinamid/Niacinami 0.1-15 0.94 1.00205
de
Para-aminobenzoic 0.001-0.3 0.01-0.1 0.0245
acid
Phospho- 0.1-3 0.9-2 1.2
Ethanolamine
Putrescine.2HCI 0.001-0.09 0.01-0.06 0.03969
Sodium acetate 10-50 16-35 24.5
Thymine 0.01-0.4 0.05-0.3 0.147
Uracile 0.01-0.4 0.05-0.3 0.147
Xanthine Na 0.01-0.5 0.08-0.3 0.16856
Glutamine 50-300 100-300 292.2
NaHCO3 1000-2500 1000-1500 1170
HEPES 1700-7000 3000-6800 6670
Ferric fructose stock 50 pl/L to 1000 pi/L 80-200 pl/L. 166.7 pl/LL
solution
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Na Pyruvate 10-150 60-120 82 N cotinam d/ N aci nam
0.1-15 0.9-4 1.00205 de Para-am nobenzoic 0.001-0.3
0.01-0.1 0.0245 acid Phospho- 0.1-3 0.9-2 1.2

Et hanol am ne Putresci ne. 2HCI O 001 0.09 0.01-0.06

8—03969—Sodttmac 16=56 |||y e
Planggrd@_a@t_ qf'”(‘f?% @@@ Ur aci I e 017)8?-1{932 0b- 0. 3 2900
hydrolysate, preferabiy ne Na 0.01-0.5 0/08-0.3 0. 16856
whedtipeptomene 50-/300 100- 300 292. 2 NaHCOB3 1000- 2500

1000- 1500 1170 HEPES 1700- 7000 3000-6800 6670 Ferric
—f‘rwmse—sm
Eeifrbeble S0 Hlddy B0~ 200 PT7L 166 7

10000

r\ Ll col it i an OV Ml R AT A Nraaa
==y = SUTgrT T T =9 o DALY OCT T TrvCeU U 1LUUUU

Comﬂ?Q'ORNAOOO 4500 hydr al ysatOncapiEtionz MAll wheat pept one

FeCIB®H20c frudtose stock sol ution 242§)n'ponent '

D-Fré&psent ratijon* ng/ L FeCl3. 6H29sG0480 D- Fruct ose

60000 Tabte 3 above, an fron conplex (fTerric
fructose) is also used as an iron source in addition,
*In Tablezhakayer gaifpe cpmplex (Brric fpuctqsies jsaale@ Herdl @ an irpp &gyyce In

add,ﬁ'gﬁ%lémrﬁgggm@éo@mmrm ally avail abl e nedium suitably

suppl enmen nrercially avail able medium U tra-MVEM
cat. N 12-745F (Reduced Serum 10 Medium Protein-free

1.2. atidrdiof 3 feysh h@%u{m (?rﬂhaén éb?ﬁm@i’&éliy%\*absuléme Fhedium

.BI Ittaker. asa um formul ati'on is free
suitably,avupplementadt s of aninmal -origin but is

Commercially available medium: Ultra-MEM cat. N° 12-745F (Reduced Serum
Medium, Protein-free Basal Medium, without L-Glutamine) available from
BioWhittaker.

The basal medium formulation is free from components of animal-origin but is
classically designed, according to the manufacturer’s instruction, to be supplemented
with a small quantity of serum (such as less than 10%) and other additives (ITES =
Insulin (animal origin) + Transferrin (animal origin) + Ethanolamine + Selenium). The
medium has been used in the absence of the recommended supplements from
animal origin (serum and ITES).

This medium has been supplemented with the following ingredients, all free from
components of primary and secondary animal origin:

IGF-1:0.1 mg/L

EGF : 0.005 mg/L

bFGF : 0.003 mg/L

Triiodo-L-tyronine (T3) : 0.066 mg/L

Wheat Peptone E1: 2.5 g/L

and further with

6. Ferric Fructose: 0.1667 mi/L

7. Sodium Pyruvate : 0.055 g/L

O M bh

The following ingredients have also been added in order to optimise the culture
process carried out in the absence of components of animal-origin:

- Glutamine : 0.2022 g/L |
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cl assically designed, according to the manufacturer's
instruction, to be supplenented wth a small quantity
of serum (such as |l ess than 10% and ot her additives
(ITES = 15 Insulin (animal origin) + Transferrin

(ani mal orlgln) + Et hanol am ne + Selenium. The

- nmedluses®al3B8dn used in the absence of the recomended

- Suggbﬁﬂﬁ{]@\fazggg@) G014 ﬁ@/l_ origin (serumand ITES). This
medi um has been supﬁeemanted with the foll ow ng

- i ngthaaclaming : 40006 Wide from conponents of prinary and
secondary ani nal orlgln 20 1. 1G—~1: 0.1 ng/L 2.
EG-: 0.005 ng/L 3. :

MRCrp  Gedigl Sram fpr @mmbfrﬁ@?" -bagk dé’é’Lnﬁn%LafesthaVﬁea@"dpéwf'@ﬁ%d

accol%mtho2th5 p%desszélsélaged‘ HEXBRTpIe! BRd v, Usiigithé nfelditft @6<ribed
Sodi um Pyruvate : 0. 05 g/L The

abOV\ecﬂnF’éWf&HO‘fVﬁgl’SéE'lcﬁm@Sﬁ%R}Eeal so been added in order to

opt ph7r: 81l irdRustidd BY fatic3P8 ik Q06 8 SFréWtBthmediumi dbnigteed of
absence of conponents of animal-origin: dutamne :

0. 2129 %ypi copditienedt@edium 0. 33 g/ L Sel eni um (Na2SeB) :
0, O34 219/cell :rlékb@ﬁ&% sméii% 1/4 fh F50%1 o %rbwﬁ\ MBSium &thdosed of

froman animal -free cell bank (PDL 21) are thawed and
cul 49 %eﬁf@Q"d'H@l?@r'H?ﬂ@mto t he process di scl osed in

61191% e deh m'i‘JBGIa{uéﬁ byu ?elt.Bgvé et o Hﬂ'@r@ﬁﬁﬁﬁwé@i@ﬁcimé@d of

and t | om ng sub-culture schene : :
|no%58(19fdwn§_k}4°'ﬂ%ﬁm6d'ﬂ!m in 100 M of growth medium

Ce:‘??ﬁeqeﬁgatth‘k%cﬁ%n{%%famidﬁ oned nmedium 10 D12 :

nocul atiron by ratio 1/4 in 100 mM of growth
medi um conposed of 25 % of conditioned nmedium D16 :

CellsC&re! clifReed # '1%‘ ¢ f—ﬁéék@ t}r{tﬁ3 séﬁ\esjegﬁccm(+ ‘FfDLQBQ)"GGhn % 3

rremmcon‘pose . % of conditioned nmedi um
months (@pe8Q days. l@dh@rmocadarq, ithgycelt inpgulumsgs opt fixeddpa targeted

cell s&&véleﬁa(i:ohgtlrﬂg@ caffed Tadt! foF Kdntall ishow CREE 4R e8Il (indum
densities are lncluded between 9000 cellsicm® and 40000 cells/cm? before
senescence is observed. The MRC-5 cells reached the PDL66 after 81 days of
culture with a cell growth rate of 0.57 PDL/day after what senescence was observed.
These results, illustrated in Figures 4, 5 and 6, are equivalent to what is observed
with a medium prepared from individual components as illustrated in section 1.2
which leads to senescence at around PDL 65 after 81 days and cell growth rate of
around 0.56 PDL.

In parallel, cells will derived from this culture are used to produce HAV according to
the process described in Example Ill, using the same medium as described here
above except that the EGF, bFGF and T3 concentrations are reduced to 25% of the
concentration present in the cell growth culture medium and except that the wheat
peptone concentration is reduced to 0.5 g/L. Harvest of virus is carried out 2 months

after the start of the culture.

EXAMPLE Il
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nonths (e.g. 80 days). In this procedure, the cell
inoculumis not fixed to a targeted cell density.
Cell countings, carried out for control, show that the
cell inoculum densities are included between 9000

I 4 | | e
procks fircBrodiing apndal 3| RUfER AfSiirfac Bep iR PEAR, 1A =
cultuteysediim subistantiallyiftde of 2yl dongpavenits frammeaniimad ofigin.
PDUday after what senescence was observed. These
results, illustrated in Figures 4, 5 and 6, are
Stepetjui Oell detachmenhat i s observed wi th a nedi um prepared
fromindividual conmponents as illustrated in section
1.2 which |leads to senescence at around PDL 65 after
The 8dltuteysediund af ednl argzmmge depeaderft ceflt culivreu gtovwih BioeeiDLulture

ﬂaskI ns g%gvépoe ggd Cl?é V‘é | Aterﬂg réo\ﬁ?eﬁnérr o"’FhH1 'réco%njehufn%dﬁxﬁ? is

GcePHAY AcEor
consuﬂeeaﬂ ada domdltudﬁednpédwrh langd wilb be1 gsed‘liar meocmathmmfatbe cells.

e SRR PR BEG Ed, FSpTg Tber

with EDMAe A taeget oh about 904t gramsttb @bout! 1 grgmsvaf ERTA penlider of PBS

and JIEHEAHT B0 B GRMsh IR bl °2 | P PLaM Y ect of virus

is carried out 2 nonths after the start of the

Onceg leLc%!lTi eg ﬁscﬁ%%ﬂazp E i i é’nég'é E{ﬂﬁ@gﬁ? tﬁé’ hr&éa%%%%hﬂ%n 38 'aaﬁéd

so thatttie Mobscteﬂrlﬂy’eaisl goverege Avtargetyd aolumercé abeutf@.0hml/cm? to
' 1 | t. . .
2 il B ST hBl TGPa R isn AEHERRET 1 iy Prr e St i
prepared bg dissolutibni bEthefdnagike in 8 RESsupteraerded ejth EOTAa A target
R
abouf 0.1 grhlesALrIS) daéltﬁbie) nThe qadrgitycef| greteasel addezictol the RBS/EDTFA is

the offg RIS Bonereioy SERTAN ASHT get ProBOHE BT achieve

an efficientscell aletdvbientl Dhemell déta&wéntps cohsidered @b efidient avhen a
ble. ,Once t

. prefera abou ans/L js,des;ir
maiofly o8y e '8 ltsrsna EOBPF Bk 0, Bt =l PRpfegetss are
dissopiateidein Ssdididbalized %I}faftﬂidﬁdesﬁblettb@etédﬁn% of abaltes mirldtes
ete about

| a cover.ed tar val une L01.. .
to abpfly 50 gnipuSS ERcpTaforN Bau 12 SRayiR; JThe Gnale chyty of
somedpméaabé QhatT&aer@rL@bcaﬁeaﬁ@iduégeauepeﬁdeme@alsad diven in the

ution of the en in a PBS supplenmented wth
f°"°WEI§14 ?%erf‘%ﬁ" & bUthtHBé%é?% 02 grams to about 0.5 grans

mfndtub fa@t‘:&?hf BBSutems pmpeimr/mbloyaboabesm pOPABA/mI

aﬂs «#sra.b SR 85 PARAUTS fredebahiey o6 Ficl) (oRardd FAEA s
tr@éaMtyOBf the lefzyiné Which Giyardlyzes dat gnaoly of Nlaabénzelyk DLtarginine
—g-%lti'oan"?me/mlnute at 37°C (Methods in Enzymology Vol XIX Proteolytic
enzymes p261-284).

- A targeted enzymatic activity of about 0.001 Gelatin Digested Units (GDU)/ml to
about 0.1 GDU/mI and preferably about 0.01 GDU/ml is desirable for Bromelain
(one unit of GDU activity is the activity of the enzyme which liberates 1 mg of
anino acids from a determined substrate of gelatine in the condition fo the

assay-— (same reference as above).
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20 an efficient cell detachnment. The cell detachnent
is considered as efficient when a majority of the
cells are detached fromthe flask and when cel
aggregates are dissociated in individualized cells

f desi rabl e. d ti '
- Bl A ivinaie st Besiorklsio e hudndh 3L 65y, %5
egiey ri25Cc pgletl i toi lyoudf 1255 pginl paret peeferablyhaboutatie.beugiskds
iR R ARulaTr BBl arfifese iy Pt dAGeopdifa _to, the
mangfattactr.ebhyyemaZac Nartriandial tf asémuet d6. BaysUBeBPaer 14460

y 50-.pUPABA/ M and preferably about 55 pUPABA/ m
¢@8ﬁ'égll?ersagf)agc?0r Ficin (one unit of PABAis the

- %dargeieti)enzymtaﬁm aetivity mermk;bc_mdirigykt_rzlm pyateis quaptity|of aboutNgsO
IR Pt PR g BBty 50815 VB s Sratle
f8r2 ggut?ﬁeéel?ac:eirira]Ap_tcaea};ete igdrjﬁlimtz?mﬁé (ca(/motding'o.tq thef meabofacturer,
R NG 331 Vet B PR e pae 1438 Solbetes.
Francejr onel ?i tnhe(oRe uni ho_of Gu a::t ivity is ghe _

- Alreden boRmptiaciiRY dfeaptll 18 VEPEN3) S PafTing fApleiby
T m&m/n/g\l isgdéslrtablgefgr %ym?gXaidﬁP to fiee menafachseraBodigen,
B saPrbiBHR, Biue o0 BBl §5tert Tokad 74" DaRrRRp e
oot al e for pantral funaal by or ease 1o A oryiae

- K Seubed fiyion o ie Senk, 18R, B SbGH0E A3 oo Gen
pé?feaaggn ge tﬂlnef&?/ aefgb@g tﬁgékiﬁ'ﬁoteése(?(d_oom&igr :!s ;heo ?]u;i)prllier
DRSS izp Bk Rbd GRniiBlant, BY M7l SebRETHRIS
ralper 02-19670/ M and preferably about 150 pg/m is

desirable for neutral bacterial protease from B.
subtilis (according to the manufacturer, Lyven Zac

Wheri\eglr wrrbmi hlr’ﬂhent islobdered cthe flaslals ettty mg BA4 @itk cell suspension
. Co| onbel | es, 0, France). - A targeted enz [ :
s collsglefn vy T SRBInG o g résaBld TabpTTol Bl the flask i
rinse®with %g&b tturd niér?li’!nﬁli/vhic? iglestiectel E}rﬁthga_twm'érstaﬂg ?ﬁrgginer.
accordi.ng to the nuf act urer. Prodi gen, Gat eway
Cell s&ﬁ%’ls'@ﬁ 8’@"1’86*(1(9?3199‘5%?%?1“%9’,‘ s‘?B?ﬁE}‘e?%’i@."k'"g sfep.
Manuf acturer code : TRY). 15 - A targeted dilution of
thé @ﬁOCk solution of about 3 tines to 300 tinmes and
Step g; Gell inggulation i nes i s desirable for the rProtease
(according to the supplier Invitrogen, 3175 Stal ey

Road, Grand Island, NY 14072. Supplier catal ogu
Anchorage-dependent cells obtained after cell detagf?ment descnbec? % ﬁ\e step 1

can be inoculated in new flasks following these instructions :

- Cells are inoculated at the same cell densities as those applied in the usual
processes for anchorage-dependent cell cultures with animal-origin components.
For example, MRC-5 cells are inoculated at a targeted cell density of about 5000
celllcm? to about 40000 celllcm? and preferably between 7500 cell/cm?® and
25000 cell/cm?.

- The volume of the growth medium added into the flask, after cell inoculation, is
the same as the one added in the usual processes for anchorage-dependent cell
culture with animal-origin components. The growth medium is composed of a
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nunber 02-106). 20 Wen cell detachnment is observed,
the flask is gently shaked and the cell suspension is
collected in a sterile container. In order to recover
a maxi mum of cells, the flask is rinsed with fresh

ngrcﬁ & Y Wd@'n‘?&l'rﬁ & k@r‘?&ntﬁﬂed %éd]@msaﬁ‘ﬁesécﬁlﬂltlbﬁed
con

ai ner . spension Is then ready for the cell
mediool i then cel emltme riediupe recayaredi Ay the @sgmnlz\s o e sell

@%&hnﬁ%@ l%}&pg(%{eé’ Qtﬁﬁ@i??ﬁ@ﬂﬁarﬂ sn%ek.oﬁ&i }n%df&m addé@lclo the

escr d In ep 1 can
ireshouedivmds depandant ontbrsell tin lowﬂ@teﬂ héﬁnﬁf%qugﬁ,ttqf Qn/s to

bout 9‘3"’0 &fngmioﬂgé? Weﬁhﬂgls%sé%ﬁ ivesdn eﬁﬁﬂﬁé HEARES

sual sses for
@aﬂcmeagsa teegemfeanout:éol%ctglahnu §5v%t¢f eandifigned megiym is

|hiferi @ AtitREY ﬁﬁ/&ﬂz of
GBRREHR BeSabif ahy [ RRNCEr AT 0085 Mgl @ ARRE S AL
cubtoe medomadﬂeunmto e fiasas [srreterably gesirableeen 7500
cell/cn2 and 25000 cell/cnR. The volunme of the growth
medi um added into the flask, after cell inoculation,
is 35 the sane as the one added in the usual
Hor anchor age- dependent cell culture with
Step?i{n rr%?aorl gi n conponents. The growth nediumis
conposed of a 27 m xture of fresh culture nedi um and
L4 a1
Anct SRS de Gy Rl a8 1T SO TR édé@“*.dﬁﬁ?‘f@ o
tempesdtlires @etthmﬁmm‘pﬂledurethe(@gel proegsses fo qr@gﬁ ep9nd_qnt cell

cultuﬁa%n\gftﬁ Qb gné]f% o\’”ynf?'ﬁéi%?iﬂﬁo Edfe Jrﬁﬁéharfﬁ t®Rrhderature of

dent "on |nocu ated. A denera
about aiOQGttooébdmt WOPG dndabreierably at 3F°Ccisndesiiablee tPrnMRCoincelis
mcub%ﬁ%rabl e. To give an exanple, for MRC-5 cell

ure, a target of about 10 % to about 35 % of
Anchomgél-dependmnmtlb imoculatedpin eélecultore,/ flapksire inpubateddn the same

atmo%@ﬁqg ggf o%,% g%ddg\gt?n 'qs/uglpﬁr E%sgg&fta@hg?r g?'ﬁéggndent cell
culturbssiithednimal-driyirStemppahenGe | Forgxamiple MRERD pd@ecamellﬂaﬁaebﬁted
win Ml SRR L L bRl Bkt =

usual processes for anchorage- dependent cell 15

cul wi th conponents of animal-origin. For

Step ﬂ%fé I"garget tenperature of about 30C to about
40C and preferably at 37C is desirable for MRC-5 cells

cubation Q e-d end I
AnchpfRopFpptdiny i okEd e SRt ggl cetecnimef, SO8EHed i thd Brep 1
can betfroxep)fer esll m\ktrbotbﬁowupg Itrneesiamen ptocedurssias thmse @pplirskin the
usuaf rgroggscsteg ' eg_e gr?é?\%Padg%p ep%ﬁtlient cell cultures with animal-origin

components, except the following points :

Cells must be frozen in the medium free of animal-origin components, supplemented
with the same animal origin-free cryoprotectant additives as those used in the usual
processes for anchorage-dependent cell freezing with animal-origin components.
For example, MRC-5 cells are frozen in the medium free of animal-origin components
supplemented with a desirable target of about 2.5 % to about 12.5 % of DMSO and a
desirable target of about 0.01 % to about 1 % of methyicellulose.

28




10

15

20

25

30

20 cultures with animal -origin conponents. For exanple

MRC-5 cells can be incubated wth or wthout CO2

control and with or without relative humdity control.

Step 4: Cell banking 25 Anchorage-dependent cells

obt ai ned after cell detachnment described in the step 1

can be frozen, for cell banking, follow ng the sane
EXAMRh.EeIdures as those applied in the wusual processes

ne ul .
ProcgSh B B grauctin oo iiSes, (L sihfE of hfiman anchorage
depende@t €elld m arcglitureanédiomen in t he nedi um free of

ani mal -ori gin conponents, supplenmented wth the sane
animal origin-free cryoprotectant additives as those
StepusedViral infeetiorual processes for anchorage- dependent
cell freezing with animal-origin conponents. For
exanple, MRC-5 cells are frozen in the medium free of
Ancrerigeadependgitreetio areointectes! withuthiel samenMetipisity Bf dnfection (MOI)

oo oS58 e B oRBR f et et g s

anlmfalem'lgin bor%mr(ijente_t Rt e?mplé,cn; #OI128rgeXeMaticiat IOIQOSFlp(abQQS1 is
ool S BT A YRETHRD, Gl Wi

medlﬁm M’ae @f ahmtﬁamhgmncoh\pﬂmntsgas uemndesnnbeélam;i supplemented

i R 4T Tt B

lsopamﬁlorage dependent cel | cultures with 10
ani mal -ori gin conponents. For exanple, a MJ target of
about 0.005 to about 1 is desirable for MRC-5 cells
Stepi6nf fitalpropygdtiomatitis A Virus (HAV). Cells are
infected in a mnediumfree of animal-origin conponents
as herein described and supplenented w th ingredients
Anchatagerdﬁpagdém ééabllﬁfeétedFa)'e ihbdbated at tipe cdmet temperdthes as

s e WLl ko B b et

cell duftgreb atithdamiinal-biegis a:ﬁmpbmmer EHone&Smple atthet tapperatace of

NPT NOE £ SR IR I —

on Mm: 5edell®r | Achoegeriependent dels irfectedlate ircubategeih the same
eh erature of aﬁ?(gt 3% C to, about 33 and prefer:fxgrl‘yon
atmospherercassthass jaPRIFE 17 Jhe yeyal, PEISSESSAS B Vich HipR2

anch@rﬁbé-‘gepéﬁdﬂ“éﬁo 'call &uflériee r\ﬂ'lﬁmanwﬁélioﬁglhné@ﬁ;ﬁaﬁnw e For example
at e

MR8 AR Jufaregs Py G 28 P iyPaieh Bl aau 0 soniol shd wih

or without relative humidity control.

Step 7. Virus harvest

The time for viral propagation between viral infection of anchorage-dependent cells
and virus harvest is the same as the one applied in the usual processes for viral
propagation on anchorage-dependent cell cultures with animal-origin components.
For example HAV propagation on MRC-5 cells is achieved by about 21-29 days after

viral infection.
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anchor age- dependent cell cultures with animal-origin
conponents. For exanple 25 MRC-5 cells infected by HAV
can be incubated with or without CO2 control and wth
or without relative humdity control. Step 7: Virus

The Rt CFJG \?ths-H?-:?veTs{ hé %E\m\é' ésatlhe@n@ d i?f‘thEQIsV)ﬁle&ocesses

vira ction of anchorage-dependent cell
for Vlﬂﬂf’ush@faﬁﬁesﬂn |%10hﬁ'@9§'&ﬁ$§elwnt héelbn@J@Eﬁﬂ |‘@'H‘ i ﬁ"'Fﬁbong'"

com plfd?%‘é fb ftl'Qar héH/és?'of HN/O&BQ@JédCB'h RMRC-5 cells starts with

anchora ndent cultures with animal-ori
two W@wégﬁeﬂft %le ce#dayeémwpa EBﬁAaft%er?éé'aﬁ Vigws SrTeRperest by cell
deta&ﬁjnérﬁ dsﬁlﬁaé:glg§“2éggpl_lgbheﬁﬁ9%th2é1 48 14 of Ebﬁ'ﬁrand\thérﬁbell lysis

Infectio he met hod of virus harvest is the
by free@iRtg.as t he one applied in the usual processes for
virus harvest on anchorage-dependent cell cultures
with aninmal-origin conponents. For exanple, the
harvest of HAV produced on MRC-5 cells starts with
EXA g/Rshings of the cell layer with a PBS after what
e virus is recovered by cell 5 detachment usin
MRQB@seu uitusersintib genpsgenge using ficly prefeasefor ealh dﬂ%@hme"t
@eeﬁg%g1légna3ﬂn/free2|ng EXAVMPLE 1V 10 MRC-5 cel
cl'ture unti’'l senescence using ficin protease for cel
detachnment (see figure 1, 2 and 3) A small scale

A sn{?ﬂe : e?r@cécf?f e W%ﬁcCﬁél& s%@@?ée?ﬁ@ (i@sthﬁ%blﬂﬂasrtﬁg Weped$ of

at o the ¢ ucti on net
the pelloowsacﬁm“e@eilnochrwmatheopr@eas dmep@ﬁ@m@al-qlslruégmpwﬂﬁﬂs

t
L N i O
from ca st rizamis PPLo2 affeeredl eanmpginentsr Somhaniena! oripinoata Haued.

mocdlﬁe{]’ @'@%%751%42' @éék Wléﬁ%bogwl d'%fl gf hf Frr%alﬂmﬂ%dltéﬁw

suppl enent e escri
supplemanted aﬂjd@acneetnn Table:? apdinsubatag af 3&i6h Aﬂ@w@@ﬂ@?y? SR

2 f
cultu¥s 88 e 1,14 3748 caRje il Nlng 1P Bfr” Ragk/an S7EE. usAgle.2
mi ofemtio;msmlufmrawth an eyZMatw&cpwmAﬁmUFrkﬁA/qur cell detachment.
sub- A A Blies SHBREHnY GRS baftrtl ROCCLEIRY O

2/ 8Di7n cbﬂmadulatbn @yaaﬂtu 1/ﬁem1ommaﬁm@em ro¢diurncogprsed of
[ I b
co%é%ﬁ%gﬁ$e%e ce i nocul ati on )2/5r511t2|- g ”%

1/8 ™ medi um conposed of
of hdicell mlneuiatmnbwmtlo B187in: 100ehl ofigrowht mediom deynposed of

1 45 o, 9% binledn@illy medi um conposed of

« D17 : cell inoculation by ratio 1/4 in 100 ml of growht medium composed of
25 % of conditioned medium

» D21 : repeat the scheme starting at D7

In this procedure, the cell inoculum is not fixed to a targeted cell density. Cell
countings, carried out for control, show that the cell inoculum densities are included
between 8000 cells/em? and 33000 cellsicm®>. The MRC-5 cells reached the
Population Doubling Level 71 after 90 days of culture with a cell growth rate of 0.56
PDL/day after what senescence was observed. These results, illustrated in Figures
1, 2 and 3, are equivalent to what is observed with a procedure using porcine trypsin
for cell detachment and bovine serum (senescence at around PDL 65 after 83 days
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25 % of conditioned medium D21 : repeat the schene
starting at D7 30 In this procedure, the cell inoculum
is not fixed to a targeted cell density. Cell
countings, carried out for control, show that the cell

i nocul dn ties el uded . bet weep., 800
and oBf BEdRSEnS Sishte Y. PR rESie: Bntemeny &, kep
Gerdnlad, 1990p26(2) i @ 1@®)Ubl i ng Level 71 after 90 days of
culture with a cell growth rate of 0.56 PDL/day after

what senescence was observed. These results,
illustrated in Figures 35 1, 2 and 3, are equival ent

Exwmt is observed with a procedure using porcine

sin for cell detachment and bovi ne serum

MRC(-S eaals e atmﬂlr Gendsééﬂce6 fushig dorofiitlainy protéafsenfor cell
r owt Eez ground 0. 55 PDUday (W strom C,

detag 'P‘PE (SRedmyre Gerontol, 1990: 25(2) :
97-105)). 5 EXAI\/PLE V MRC-5 cell culture unt i |

Tris BRRES R oo Gedoses i IoE ExSmhfel 1 BipRt e fglowing

points:m |l ar to the one d| sclosed in the Exarrpl e Il except

- aomen S hd o BoAistatt a5ty BB efitp Hibeed Uhis

(GlDU);f!ml i§ GEad) forrteli detachatent instead|df th&ﬂcﬁckbmtim IdnSt ead of
icin solutj e.are carried out
- Stalifa Geraniane R aprostiiais ety Saphte Lol
iesn0 D! : adeil Q’ﬂbdmatlbﬁﬂbygatg $/f8l in 1mg%lrﬂf ga?jwtgrrgwmmr‘%?‘izpmeed of
0 o of conditioned medi um :
celng§%’o‘lflf|°ﬁ??. dnzive‘i’“d'inl 0 1/8 in 100 M of growth
rrectmm eanmeemdtucmf by rhlo 9/8/inofooafrnsfigrowihatedrasi cormpobad of
%{chocul qub ratio 1/4 in 100 m of growth
medi ﬁ:BBg' MeqiYMs o, of conditi oned nmedi um 20
2D17 ¢ e@lsmbcmlbt&:rﬁb;h@ﬂe 184 ar1o0ongl ¢figréWthGaédiumaoniposes of

C&I‘I‘I{? r cont show t hat the cell inocul um
der< °8P@ lé'a bet ween 8000 cel |l s/cn2 and

33@N csélpbat/tﬁg%chemSMRﬁgSatml |'s reached the
Popul ati on Doubling Level 67 after 82 days of culture

with a cell growth rate of 0.56 25 PDUday after what
Cell é&lﬁlﬁ rkfé@né@ﬁ%upkb‘ie&o‘ﬁ&ai shb®stat ﬁfélbélﬁ mo%ﬁlutﬂ |dt=}ﬁ§|f @l ark

gure , al e eC]UI val
'nC'UQ%} QOrFeHS/5F‘o ee@ 9300 8llgigmo ff BP Wcﬁrtﬂi% r%?%ﬁ’ the
Populéﬁbﬂl DIabItgER! 62 Bfleld HAR &'qul!ﬂﬂe(vﬁﬂﬂﬁ%@ﬂf Eﬁﬁvtﬁfraté’@ﬁ (0160
after 83 days and cell dgrowth rate =

PDLIQaw g{tqrowh@j SQNeSCRNRSHWaE Lo sgrvegxpThgiq &ﬁugp as |Ilus¥rated in
Figures 1, 2 and 3, are equivalent to what is observed with a procedure using porcine

trypsin for cell detachment and bovine serum (senescence at PDL 65 after 83 days
and cell growth rate = 0.55 PDL/day (Wistrom C, Villeponteau. B. Exp. Gerontol,
1990; 25(2) : 97-105)).

EXAMPLE Vi
HAV production on MRC-5 cells multiplied by using ficin protease for cell

detachment (see figure 7)
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1990; 25(2) : 97-105)). 30 EXAMPLE VI HAV production
on MRC-5 cells nmultiplied by using ficin protease for
cell detachnent (see figure 7) 35 31 HAV production
in Nunc Cell Factories (CF) with MRC-5 cells cultured

b
R b B B5BReS kg S AR TR e i
protezise [for &Iltdetai:hﬁ'fent hequizeartiné impléemehBiibrbofthklsetbodiesribe in
oo SR S Bl e P o U
free bhalﬁﬁaﬁomgm |cbm_bbaerﬂ’9|aré atuitipiedouNuUne T 178 caP flask tten in CF
until ir%a%g;gﬂat[q%@@gi%ﬁgv :{E{sggg@%ﬁgn beggn% él‘ﬁ(%iﬁods %igﬁ‘?b& in
the s'(tjep%acbaj%f\mé ExdrbﬁMeSlgllﬂg]ke 75 eRIRO5 eplisr ard infactet vithgtA\ustock
[ [ { T, . { .
seed gFoared e deediim cearRgtds e Fotibactd dessue shony Ader
infectiony, Telld re lﬁ?cuhsatﬁdhtaﬂSQECf:l dudnigs2atihys wi v(\jl'fh 3 n"]eﬁlung terizWatsaafter 7,
7 car r
14 a2 A gy 8. oRAYingslis Aoiel e fRhs e bty by
startihg@with twb Washing¥36i the Loem Idygr ﬁm aCFIBS? ghel;eb)} detacl‘?rhg ajalllsm a
in
pes SBRLATRRAE ! S0 PR, & Bty s TR0 o
Antngebibaitére @f thS IﬂthH(m:ElsLom?me@ dsing tt%s] @rmuumearem@amzsaaaﬁn
WL LA ) re.
350 Eisyaituls LTRG-S HiscrsPylsard, faivaieny 8 oBiel s ohesmige
with a@m\;ieﬂeret %sh}igs porciner trypsinl ftod teél&dbﬁelglggmgg)gwimems?'&mmAv
. u ni.c titers = : :
Bulk %@Plﬁ%ﬁﬁ W@gmu on on MRG-5 cells multiplied
by using bronelain protease for cell 20 detachnent
(see figure 7) This process is simlar to the one

di scl osed in the Exanple V except that a bronelain
EXAMPLENIPN wWith an enzymatic activity of 0.01105 Celatin

sted Unjits /m is sed, for cell. det
HAV prédisifenam MEG-5icalls matiooc by S5t bromiplain o pléash 1o el
detadHiftentAlécl i &reopt ai ned using this procedure are between
250 and 350 E.L.I.S. A Units/0.1 mM. This results are

equi valent to what is observed with a procedure using
This HOES4SIE sintitdP & the one dﬁ‘s%ldseaim mefm@ leav ‘éxbépt itheR aSwomBlain

(HAV Bul k titer 250 ELU O. 2,- LIJ %éﬂ)
solution with an enzymatic activity of 0. 01105 Gélatin Dlgested nits U)ml is
used for cell detachment instead of the ficin solution.
Antigenic titers of the HAV bulk obtained using this procedure are between 250 and
350 E.L.I.S.A Units/0.1 ml. This results are equivalent to what is observed with a
procedure using porcine trypsin for cell detachment and bovine serum (HAV Bulk titer

= 250 ELU/0.1ml).

EXAMPLE Vill
Cell banking of MRC-5 cell multiplied by using ficin protease for cell

detachment (see figure 8, 9 and 10)

A cell banking procedure for MRC-5 cell multiplied with ficin, requires the repeat of
the cell production method with the process free of components from animal origin
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Cell banking of MRC-5 cell nultiplied by using ficin
protease for cell detachnent (see figure 8, 9 and 10)
35 A cell banking procedure for MRC-5 cell nmultiplied
with ficin, requires the repeat of the cell

. thod with th f
descHhefiiche fiopS drtp g of the BxarBBlel; G0l ey rpRer EPLIE ALY DL
21). gl(t thid ilﬁ)’( s8Rl alf:i)eD[rozemfdlllbwhb&h@h@ﬂm d%@lbrllbed in emmed 4(dPBhe

. IS ,.cellsS ar 0]
Exarilt ivo MRG0 SAMING T8 ccqel pankast ol 14 Eebrienbdserum are
thawdBGnScutdtbd th £ NOhOT 175 omif flagkekith tE0I Gfathe Riddiu Hescribed in
the TablacF arvs MRuied ol 3%, aerroion dabe sibanlifieaded PEBG 119
are c%rﬁbdaeoulT?bNana'(ralﬂé dnﬁmabahetc# acg) @a@ 4Afrhledf ma?ldmrswith

SuUb-Ccu es 0 out _In
an efgifiaio A g SHURASAT o7 @1 ShiaoPigent Foi SR ore e
out a&@d;ruhgwmyfbibw.ﬁglsmmtl c activity of 45 pUPABA/ m

for eII det a ul:hms\nt cul re carri

a'c c B i 97y QP %Qnibéflr?% /l‘?g‘" @ﬁéﬂleo .growy mecggml Gfiposed of
I norauh 88 bfgonbitionet mediiid 1 n 100 m of growt h medi um

0.12.5 % of i tjoned medi D12 -
el P4 nGebinseraterbgy rlpiiie I l GOEOWR Epdigingiposea of
e s of eBRMIBSHdRedi@h % of condi tioned medium D16 :

cel | banki| using a ratio, 1/4 In this procedure, the
c’el'-JI”q hG%'lJ‘P%I'H’lgé’ aﬁ“?éZ“to a targeted cell density.

in th@ebﬂocl:%dxﬁ_er ﬁmé'r\‘/%éclzlnlg@cullﬁﬁuist ﬁota‘;])@dstbod\nargeteﬁl eBir fe?ns'ﬁy 9Cell
and e cells c er
°°“"El"éﬁfs'es%!fs gis; showp i fiqures é:e?a nggpehﬁ?eo&%? gr?eﬁﬁée aﬁ?ﬁ?ﬁ
PDL 24 gé?tgﬁg'f\s/s dg% nrgult tﬁl?'F?/Dmfmfﬁﬂﬁfa‘ie $ropen mgtc r?dd‘wm fiee of
0 an . 00
amm@'rﬂ.{mgcomn?ggatsmep@e@smege W7 26IN$Qy and (0 & pf
meth?lb@llMJse Her twaiY, théseMRC-3 ﬁellékgfﬁWVaEdlablﬁtfyCHrﬁ 4 eelbgrowth
Vi a Illté of about 90-95 %agﬁg&g fz!aeﬁq?ﬁ't%s pate >II
equivglest tpphatiis,gbsered hefefg:feeegingo(v abgyt (f frd ce
growfh’ @teeS 0, 5‘33P§Dlda9P(se%@Uré 5, PEﬁ@'SYed'hw rebul&s él’é flalent to
usi ng porcine trypsin for cel |, det achr}Snt aa ovi ne

what d% ohRerVed Avith @ PFoceduEs, ¥SINg ROTERe dryRsiel felerell gelarpmentand

bovme &rﬁﬁﬁ r\’ﬂ&fllgﬁw afb\%ﬁ@b% % an'éeﬂp%BWlﬂateB: (=3%.PDL/day
CGeronto 97 MPLE | X Cel |

(Wistenamfe: MijepantamcBs E?@l F“'efﬁﬂt@li queé5@9/ 8&i189)-or onel ai n
protease for cell detachnent (see figure 8, 9 and 10)
30 This process is simlar to the one disclosed in the
Exanple VI1 except the following points :

EXAMPLE IX
Cell banking of MRC-5 cell multiplied by using bromelain protease for cell

detachment (see figure 8, 9 and 10)

This process is similar to the one disclosed in the Example VII except the following
points :
- abromelain solution with an enzymatic activity of 0.01105 Gelatin Digested Units
(GDU)/ml is used for cell detachment instead of the ficin solution.
- Sub-culture are carried out according to the following scheme :
« D7 : cell inoculation by ratio 1/4 in 100 mi of growth medium composed of

25 % of conditioned medium
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- a bromelain solution with an enzymatic activity of
0. 01105 Celatin Digested Units (CGDU)/mM is used for
cell detachnent instead of the ficin solution. -
Sub-culture are carried out according to the follow ng

sch g 1 - | L. i NQG i iQ: '
of B greslinoctlagon B ot DB 16 P B R Corchofd o
medil2m%38f cdbditioned gieldiummocul ati on by ratio 1/8 in 100
m ar, ' d of 12.5 % of conditioned
rredlea?n' C%%Qnﬁgpﬁﬁ%gg%gggum ng aratio 1/4 Cell

Cell countings tesultesrd shovarie figirevth 9iandf 10y ukhe MRCE gells reachetittbe

- . e P [ In i
Popdfifir HERBibg LA Yler 18 cay, AR RhirE, FREZVERS 5Bt Show
a viabllityandaa eeligrowtht squivatend tacwhat ig) poserveddbpiorefteeaingt(Gabitity tof
. ; oz Co (9
abo /?gn %&Y‘?%&%mﬁr@% g @bg@g&)’ %&%@t’ FsggeL [ gur33'sq1',%§e
results aneceqRijvalenh s whatrie ©bserseciwith @qrpeelues using patgine frgpsin for
. TN ¢ VYRG! r =
cell &AHRERE il By BRART KRS Aok B0 Y] o e
0.55 AL gdayo\isteone €, Villgpatedu. Bat Exp= Getortol 590D @y 97-105)).
(Wstrom C, Villeponteau. B. Exp. Cerontol, 1990;
25(2) : 97-105)). EXAMPLE X MRC-5 cell culture until
senescence using Trypzean (Prodigen) or rProtease 15
EXA‘II'I-"i‘.\éi)UOQen) for cell detachnent A small scale

procedure for MRC-5 cells senescence testing is
MRCea cell aniltume unitihsehescemcersing tTirypreaane(Rredigep) oduProtease

. de Wi t rocess free of animal-origin
(Invugghg@ngomcgnd:é%%%% in the steps 1 to 3 of Exanple
Il, until senescence is 20 observed. MRC-5 cells from
| ture P 7 C .
A sl SEap pidtebiie ToR MIES ol srbondcilioRin i TRARBIE ivclihg
repedtingp thea rcefl oproductiorwinhdthad witte tthey | prpceds TreledSBf ndnimal-origin
N rBrotea (lnovi t,r Lutio . .
comi$Befl; escibed e (e 0P " b Belthle’ D, whbil §Engacpnee s
obseivBd A MRCbsells from a ekl caltirealouad tPDLs27 fedecqf cbmpErentp from
). caccordin A f W ng schene: 25 N I
animl drigif 5% bieeplaled b MopraH78 rBsii 8 Trinzaan soimgian St =n
activityosfplold 8B/nalfor usingma Rroteaseo (laitrogeng dolotioh (stockFolution S0ltime
o, 1,N0 tion b ti, in 100 of. growt h npedi u
diuteg JRPRE ugRlembnted; wih EDTAl 25 Gt Rresh fHisciterlogge Hep 1
Exanipleolt)) bedording by thedbliowidg §chemei00 nml of growt h medi um
o s . :
fg@gf% Hgfa%%o 2y'3553§£1?% 510 g&? B e RSh i dombosed of
12.5 % of conditioned medium
« D5 : cell inoculation by ratio 1/4 in 100 ml of growth medium composed of 25
% of conditioned medium
« D9 : cell inoculation by ratio 1/8 in 100 ml of growth medium composed of
12.5 % of conditioned medium '
« D14 : repeat the scheme starting at DO

In this procedure, the cell inoculum is not fixed to a targeted cell density. Cell
countings, carried out for the control sample, show that the cell inoculum densities
are between 8000 cells/ecm? and 30000 celis/cm®. MRC-5 cells reached a PDL
superior to 60 after 61 days of culture with a cell growth rate of arround 0.56 PDL/day
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In this procedure, the cell inoculumis not fixed to a
targeted cell density. Cell countings, carried out
for the control sanple, show that the cell inocul um
densities 35 are between 8000 cells/cn2 and 30000
after%ét%’e@%?cg a? GRkhd! eﬁ?é%@dreéulfs’Dhlu§l‘r'£86'|@rF| dPesﬁGM 12
yS 0

culture wth a cefll growh ra
and a0 Adivale tp@bakis obsarvad vt Wﬁ?e%ﬁ usipg we@'%'éypsm for

cell &@%ﬁﬁg&@ and B6vifle rs@r%H {s@neédehé@éf %Gﬁh PBL @5%%?83 Yays ard

are equi val en IS observed with a
cell grpwiheats of m@unq!go b PBIL{ay(Vjgtearm C; ¥illeperieau. Bt B srentol,
0 erum (senescence at around PDL 65 after 83
> 19m§g§gﬁagga6% || growth rate of around 0.55 PDUday
(WstromC, Villeponteau. B. Exp. Cerontol, 5 1990;
25(2) : 97-105)). 35 dains 1) A cell culture medi um
devoi d of exogenous conponents of primry and
secondary animal origin, which conprises: i) at |east
one exogenous grow h factor of non-animal secondary
origin selected fromEG-, FG tri-iodo-L tyronine
and hydrocortisone; and ii) at |east one of 1G-1
and/ or insulin of non-animl secondary origin. 2) A
cell culture nediumaccording to claim1l1, additionally
conprising a protein hydrol ysate of non-ani nal
origin. 3) Acell culture mediumaccording to claim 2,
wherein the protein hydrolysate is from wheat. 4) A
cell culture medium according to any of clainms 1 to 3,
wherein said cell culture nediumis adapted for
cultivation of aninmal anchorage-dependent celis. 5) A
cell culture mediumaccording to claim4, wherein said
mediumis adapted for cultivation of human diploid
anchor age- dependent cells. 6) A cell culture nmedi um
according to any of claims | to 5, wherein said nmedium
is a mxture of fresh and conditioned nedium 7) A
met hod for producing a conditioned culture nmedi um
conprising conbining a fresh culture nmediumof any of
claimse 1 to 5 with animal anchorage-dependent cells to
generate a conditioned culture medium. 8) A nethod
for producing ani mal anchor age- dependent Well s,
conprising: a) seeding said cells In a cell culture
medi um as defined in any of clainms 1 to 6, and
letting the cells adhere to the substrate; b)
harvesting the conditioned nediumresulting fromstep
a), and detaching the cel
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| ayer fromits substrate and dissociating cells with a
prot ease of non-animal origin, thereby formng a cell
suspension; c¢) inoculating In said culture nedium-the
suspension of.cells, of step b), in a culture device
conpri sing an adhesi on support allow ng cell
attachnment; and d) growing the cells In the sane
&lfif§r e medi um 9) A nethod according to claimS8,
wherei n the ani mal anchor age-dependent cells are
human di pl oi d anchor age- dependent cells. 10) A method
according to claim8 aqr 9, further conpr]j S|n freezmlg

1) Areellityrie medivedeygid ‘?freé?ﬂ%‘l."éb CcBPoRENts, PHAYE #ngsjecondary
Eﬁlﬁ*ﬁloﬁnmcrﬁedmiﬁ@@gi according to any of claims 8 to

0, ,wherein th tu dlumu d in, any. of

D 246653 S pferiols sl TP FONRRIMRL e Yol splected
f r dmim BEGH| BGF dri-iedo-1) tysonire ardihydrogbrtisomeliand oned nedi um

\%n%t eagts{]-h %#'3] niifok irfSulliEd tﬁ%ﬂ-a%ﬁﬁ% ?%&Woﬁrﬁ:‘ ;ne ;ﬁ

< Eandidoned e |um
2) Aecliunultune ameditnoadoording to cigini 1 additonslly peampsising1a gprotein

ﬁlﬂﬁji’ f]r?b)n according to claim11l wherei n

gsondltlon@d'% gﬁ'mls diluted with fresh  nedi

3) Arseh cyifire ediuss pecording iy elalghadwiRrelpdhG.petein. hyd'ah/aatf iy from
wheafy met hod according to claim 11l wherein the

) K560 s Sedie areriibe o gy o s A fo el phg de Giture
| rheditninfio ddapteadiot tuttivation of mmalhbcmagedapéddentwﬂdl ti oned
o) AT R Ao G0 A o e 030 o
altivation & tuoabSlipleit anmaagekdeppndnréaslls of non- ani nal
6) RlkiPhdl wéﬁ%dm 5&&%.@%:& ShyS& pept | @@Weiﬂén $aR4Redium is a

¢SRS et ase, a neutr al
mmh:ggﬁfrﬁsbta@a@endiﬁm@qudwm bact erial protease and a
7) K RletHdR foPpelE@RFa corditidhedRURRE riddiith EbmBridifg %ﬁbiﬁhé@ fresh

wherein the serine protease i s reconbinant tr {
qlityreypediym| qf@yp?fdzl@agé torBith wﬂo@%@%&ﬁﬁ% gt cells to

g‘ehaﬁa[egéﬁ,ndpdmwwhygﬁ,egm{ ei n endopept i dase I s ficin,
stem bronelajn or ct|n|d|n t
o) Amalhid o e SOl e S98p g ¢ ur o
a) Nsedinigl sald eslls mwrwtarednécgm @sldeﬁat;wmdnyd claims 1 totfg and
t assagi ng sai
'Fﬁ‘ﬁgﬂﬁ‘i‘?‘%aak’%f%@ Iﬁfsgﬁsg‘?iéeo? ﬁgnoanl ﬁal Ol‘gl glgn
b2 Ohatvesting e condiionkdmediomaestitinglfeam stepradi andidetachingnthie cell
gﬂg)z%r T % engen X Ce*il:séoﬂtﬁg s cellS Wi a PrBteBid! of non-animal

origin, thereby forming a cell suspension;
¢) inoculating In said culture medium the suspension of cells of step b), in a culture

device comprising an adhesion support allowing cell attachment and
d) growing the cells in the same culture medium.
8) A method according fo claim 8, wherein the animal anchorage—dependent cells are

human diploid anchorage-dependent cells.
10) A method according to claim 8 or 9, further comprising freezing the cells hawested

... from step b), to produce a cell bank.
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21) A nethod according to claim19 or 20, wherein the

protease of non-animal originis selected fromthe.

group consisting of. a cystein endopeptidase, a

neutral fungal protease, a neutral bacterial protease

and a trypsin-like protease. 22)A nethod according to

claim 21 wherein the cystein endopeptidase Is ficin,

stem bromelain or actinidin. 23) A nmethod according
11)ttomethyd ecconding tosany df olalds Suteet® wheteiretherveliaditupnmiediuaggsed in

Qﬁf%ﬂgﬁ} a§ee4n cg% éi%%dl&ﬁ@) 9 or—qu&f@sﬂ‘?nedlum or i) a

fﬂ"ﬁW@kﬂf amoytloneﬁlm om w@tfeeaﬁran%dwn ov ar y) I\/RC 5,
1 2) ngtﬁod J&cgfd%g to-@legﬁﬁﬂ vﬁ@?&m awe Mﬁgmgned MBdugpl i@ Bl witd fresh

for the prod uctlon of virus in

ﬁh"d&’fﬂ it 'a%h%f%\r a@@d'&%’f?@rﬂﬁ beweer 0 ke, in a cell
13) Auﬁéthwcﬁaéwmmmowmndlvﬂ@ré.@ th’UbbneftioﬁécBmg&uﬂa ié Gilvted With fresh

Si.n tin cel]ls with the
WF'HQHQ" néo 'J;S %ﬁﬁ‘??"?ﬂ?gt‘ﬁ e’\‘fﬂegﬂg "daLJé c) harvesting
1 4)A|Tn%thbd ats:em:ng'c’tE)dhnrﬁHtl hmérébc ﬂ'@rdbhﬂlgoﬂieﬂ méxail.ulrmédqluted with fresh
e| n t ells are
L e TR PR L B EER B R 4565 a7 et hod
15) ammn amondmgdb &Iarm 42 w!mermthe\mwm"edt rhediwelis ditad withefresh
d f cl 11t
“@@ﬁa@*’%ﬁé"ﬁﬁ% o3 Sy of claine 24 to 26,
16) A @ aqeerring ta Ay @fucrawmsm 19 n@erﬁ'artbemwu qf nonggnimal
SHYfh UsedDhEsRRP! b 116 a&élé&boetﬂ%ﬁ'ﬁ the 8drolp na:tnaaquforadwﬁem

to any of clalns 24 . Wherein the viruses

Fdepertidase: @omﬁmmﬁmsal\mﬂ@swwhmwaé BW??@F@&F a serine
gebidasy cell), CEF (chicken embryo fibroblast), CHO

17)&&%@0@3% S B M thpceie roteste Sybsomibfad mpsin

aadnpsindige poteasy. of clainms 24 to 28, V\,herel n the virus
18) A el S5 ld BbRe 16 %r?e‘#&n‘iﬁé‘r AL EheBbonutle 6, stem

dengue V|ru Za V|rus aV|rus

umelhlespractmwjn polio virus, Cw, EBV, rubella

Y % it
T

negliungias m@nghan Ry of claims I"nya@-cﬁﬁﬂ angthoct gempiising the step of
p§§§dgmg%%1d déﬁl cﬁﬂbrﬂ%ﬁtﬂta C,)rgt&é m{om:rﬁél oabggduce a viral

vaccCl ne, SI hg aam Xi.n puI a

VI rus
20) AJpBlapR SiRaraiy Jq HEIMD IS chetein he,Amat anshoiRge Seprept osls are.
| hwnbh d@ldithéﬂdﬁaﬁgﬁldeﬁaﬂ\déﬁt aslgept abl e carrier, excipient
21)A me d) uva%ing 2t)’o claim 19 or 20, wherein the protease of non-animal origin is

selected from the group consisting of: a cystein endopeptidase, a neutral fungal
protease, a neutral bacterial protease and a trypsin-like protease.
22) A method aooordlng to claim 21 wherein the cystein endopeptidase Is ﬁcin, stem \
bromelain or actimdin
23)A method according to any of cdlaims 7 to 22 wherein the animal andworagc-,j-_
'dependent cells are AGMK, VERO, MDCK (canine epithelial kidney cell), CEF
(chicken ernbfyo fibroblast), CHO (Chinese hamster ovary), MRC-5, WI-38, TIG-1,
VTIG-7, FRhL-2, MRC-9, IMR-90 or IMR 91 cells.
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24) A method for the production of virus in an animal anchorage-dependent cell culture,
in a cell culture medium according to any of claims 1 to 6, said method comprising:
a) infet;ting the cells with the viruses
b) propagating the viruses, and
¢) harvesting the viruses.

25) A method according to claim 24, wherein the animal anchorage-dependent cells are

human diploid anchorage-dependent cells.
26)A method according to claim 24 or 25, wherein the cell culture medium is as further

defined in any of claims 11 to 15.

27)A method according to any of claims 24 to 26, further compnsing submitting the
harvested virus to one or more purification steps.

28) A method according to any of claims 24 to 27, wherein the viruses are produced from
AGMK, VERO, MDCK (canine epithelial kidney cell), CEF (chicken embryo
fibroblast), CHO (Chinese hamster ovary), MRC-5, WI-38, TIG-1, TIG-7, FRhL-2,
MRC-9, IMR-90 and IMR 91 cells.

29) A method according to any of claims 24 to 28, wherein the virus is selected from the

_group consisting of: HAV, HEV, dengue virus, influenza virus, rotavirus, RSV,
measles virus, polio virus, HSV, CMV, EBV, rubella virus, mumps and VZV.

30) A method for producing a vaccine comprising admixing the virus of claims 24 to 29
with a pharmaceutically acoéptable carrier, excipient or adjuvant.

31 )A method to "produce a viral vaccine, comprising admixing the virus population
obtained: by~the process of any of claims 24 to 29 with a pharmaceutically acceptable

carrier, excipient or adjuvant.
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