10

15

20

25

30

35

WD 2004/ 078955 PCT/ EP2004/ 002067 AN MAL- FREE CELL
CULTURE METHCOD The present invention relates to a

w@e@amo®s3 or ani mal, such as mammalian cell CcRCT/EBPB)4/002067

in particular for animal, such as manmalian or
preferably human d|p|0|d 5_anchor dependent cel
culture, |$N@M¥-EBEEﬁH@JoPUéIUE@HWE?%EEhponents of
primary aninmal origin, and to a cell culture nmedium
substantially free of exogenous | conggwents of prim N
The pregentainventas) f?'%ﬁs {2 erqce?s dolr AYIMRY aginerpraliat o

culturel fh paﬁfcbllaﬁ %raémltnap SuBN &Rt nBMneEMBE & NSreRraB) hufadh! diphid
nmedi nprises at | east one, nore preferabl y

anchorga@r@!ﬁawdeé&&e@wﬂgreaﬁﬂ (1B -F0°8RO%y OHVRXAOPIRUSoFTPEFOR Bf

pnmaryraﬂinﬁandngmlgn@% =] oféulo@nmé mé@mﬁe@ﬁ‘s@musw iréé bﬂ@xogenous
ani nal such as manmal i an, égre era

comPORPF PP A0 PG REEEh L0 | Seiriing, 4l SR Process. In

particuffl e/ ﬁ\b@rﬂbn&%ﬁ&&h@ﬁ%ﬂf chieurk hdddigh Mlch%ﬁ?drlsgg et Bt me,
the cell ty ﬁugp emented with an ap ropriate serum

more Wﬁf@r?ﬂlﬁé%‘r‘ﬁra' £ M3 Rnipaldreegrapksfacors cR4Rediyp is

partlcuféﬁllytéo‘ééiéd%r @GItME,arﬁHQIh sB&h aﬁrmhﬂnaran QF préfél%fbgf Rthan
di pl oi d anchor age- dependent cel in a nme

hu
d'PIO'da%?P@PEﬁgﬁgiecPG“‘#% CEHS,| fife Mt ?HU'Y%‘ﬁfBIRﬁW?Q“@’I"F@ Efséhaéfof P

basal rhédf 0 fBr Si8kel hipdtsepabrRAuafttE afirbiidle E&funP ahe aeddemt
The invention further relates to a process for

| s
invenigh G 19RISH 9 GSBI9CSSA foR LRI BOMER Heh RS MRRETlan, or
prefer%ﬂlf F%QH b atnBI@orla@é’ aBberRInt 8lisARCA RicalMn ‘é@&ﬁ‘aiﬂ? Né the

, eci al pl oi d anchor age- dependent ce
inventigh.dnypdgy thenuse %yad@yqsghgg)s@jwt%%mgr@@al Prigin foy é)assaglng
cells. m&ﬂv&#tioﬁrfumerhaa{etsho%%rscé&soréusﬁoauasaghnra§es VA&IO/RERes
and reconbi nant proteins in |arge-sca bloprocesses
and the fife.t he generation of artificial tissues used in the
treatment of human injuries, for experinental 25
investigations, for in vitro toxicology, for screening
Backggewnd etthedgventiotew drugs, etc. Conventional Iy,
anchor age- dependent cells are cultured in nedia
contai ning serum or other animal-origin conponents as

Anchoraggsiependen oplis, asrecialy dinfoidaranoragendRpeRgentsealis are Used
in a wﬂebl'#gfgé df Bvddesets: RO BroﬁM&fdﬁ' FSREMP- care PPAUREs such as

ani origin conponents 30 are al so used during cell
vaccingg,aid retqovﬁvma@h Prpiging in largetscaleyRipRrasesseatiPothe asaetation of

artificia® 1§88 uSQYT iR O rdBhaRO it RSmaR OIfRRSS fol | é)@)‘éhf?’r%ntal

Iron (transferri n? t ransport prote| ns, attachnent

investigaftons. fer inevitgn toxicplpander sargeningyanshigsiing fnewsirggs etc.
factors. It is required for the gromh of many ani mal
cells culture in vitro. In addition, serumacts as

Convepfigredly, alghpinge-depergan cplisarepeiiurac iy megiagantainirg serum

or oth&f Eﬁ%aff oﬁ h(foﬂ?'po%hféhésng@bst%eé)rf&s%cgerﬂfn %@gyasﬂs&ﬁhe

1 ons, tic act|V|ty or endot oxl ns umn IS

serumtalwmlﬁe(ﬁ&‘\ mrdw@eln hySrelvsmie. SSTUMEIT ANIMAkCNgie components
are alSPYSSRHuRld B SuBMMERESGPARE iR bR chRptdi@rvation. Serum is a

major source for metabolites, hormones, vitamins, iron (iransferrin), 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 aclivity, or endotoxins. Albumin is the
major protein component of serum and exerts several effects which contribute to the
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1 WD 2004/ 078955 PCT/ EP2004/ 002067 growt h and
mai nt enance of cells in culture: it acts as a carrier

w@e@ue7895F or a range of small nol ecul es and aBRCHEP2004/002067

transporter for fatty acids which are essential for

cell's but are toxic in the unbound form 5 Diploid
grommanﬂwmﬁmép@ﬁ deltstinceltyrs: hretsrasua CABEY PEpieOMiorghrange of
small RORBYSE AR e e iona tor B SR PG oy R or ol IR
aretommfth@mammufﬁrnql: Gi nneI & M K. Feld Cell, 1979, 17,

117-129). Trypsin is one of the nbst common

ani mal -derived conponent used for cell detachnment
Diploici @n¢hmjagefepensiast gglisngre keutigehir ogsn an mlagtici wdface, glass

I

surfac;%//@]; Hgﬁécdr&r@e Tlhe%% éseéa'@ag:hn éﬁ%gsérea]dgol.it %gé’ttééﬂm%rélgaéiﬁét‘é\;such
as fibrppeatin 4k @@nnahl&u w{ Eeldgell, §87%rﬁ7oﬁ1§698)ea p3ily psene of the
most E&Hhﬁht Qﬁl “i@rrv gegéé ﬁe eﬁ?mat fc:lrncé?lr d8fach rgieﬁlvah%§%eh

amages. ter are see

passagiog <Mk Wwebrbdgr dell: EU@dla&/@lhﬂdérI@ qulh‘é@yem 1987t 191 1B37akT;
oW, K/i8@ 1 RO bﬂs{%g‘?%bg'\%% Bgf‘i%me eltﬂﬁziét e inhibited by

"tivation ass
serumcet ISbe6§nt tyRpain tlmmblgoraaftﬁro@ﬂlladﬁaahrﬁamtf Incp@Iﬂr tan@wﬁ cefl

dama%e%é?ﬂ& SetaBniheht Yel | Sagggde@féfrl itggﬁt e E&FR2Swhere

e_are varil ous vant a e use 6]
they cgre muttiphnendforara nmﬂuaefrcpaué@ver@@fqmﬁ@m@d|snb@ui@/§éon- The

purpoé%r W%%?@P%%hé‘ﬂe}‘l LARIE t& ﬂﬁtﬁtrplf AR Q@t%ﬁﬁha 50fiBBRCEmount of

e|r conposl t’i on, el r assocl ation
cells tcw:arrv eutiiheyhforeraeniionsd pepcessesr i sk by adventitious 20
agents, and the subsequent difficulties encountered in
downstream processing (e.g. purification to get rid
There @ire vadousedigadvantaoes liskest taothet dse ¢fnsardmuansldof animal-derived

compoq{éh{mh tﬂgéé kﬁﬁ%e%%a oﬁ’ﬁélﬁlz)the%lf ok hff’u'g”ts’eﬁ& t@ﬁa?ﬂ'\%riﬁgﬁ’t\gﬁg

I'S repor t ser ree nedia ar suita
their cbamoah@hdhalgesmndemth alihjgher gonteminatiomrigk byeadvenigious

sgenty2h T SRt s o Gy BPudB it nhiions o5
purifichtiom- toalgat‘nridr ofsﬂmnerfurreerom emdf dhenintieduped nivel-grriyad
A e
sultabbu‘bnt anoholade de@anr&ent dipkicraelts, (QU\OL Meatena fDeveBibu$tand., 1999,
Vol 9o BY 357.188Y0 vt Hiéner. by dioP 2867 101555322§ restel| et al.

technol ogy ioenr neerin ol 40, pp
1039-1044). 30 Attenpts nade vvlth such nedi a have not

A nurr*?)‘é?ﬁf lg\ﬂtée?%ﬁg%%éﬁeﬁm ﬁ[%ée He&u&ﬁfoﬂﬂﬁﬁh%éoﬁ%edoeen dfe(\)/?lﬁg%q for

anchor age- are not tran
anchoragetdéprpdeht reatl Ivalture pimppasticulas doudiploiceanchedige-dependent cell

cuturHAPKETS Sl BHES B BN BrlAGHEY S0 P 19005,

‘becalseé pro Ion roc sses ‘genet al
S.P. Forestellcad| dl sBinteicbnalegy aifid Be:eanneatmg €l®92, Vdutd, mg 1039 -1044).

A‘ctem&aglggd'S W@{ 9%&"@@% @Qv%sneot %th’\’sa%'?ééts& rrB?n\fy bgéa(?}se diploid
anchorage-dependent cell, which are not fransformed, would need rather complex
serum-free media supplemented with several growth factors 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, prolein
hydrolysates, growth factors, transport proteins, amino acids, vitamins, etc. Very few
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35 Furthernore, these nedia still contain conponents
of animal origin, |ike BSA, protein hydrolysates,
w@e@aBfaCct ors, transport proteins, am no aciBGI/EP2004/002067
vitam ns, etc. Very few 2 WD 2004/078955
PCT/ EP2004/ 002067 attenpts have been made to devel op
attempt&Beia bber Madattb Aseloprmedis Imrmmuode mrmﬁhbragetdepemm h

are tota e of CO ent s, of.
cels WHisy g1 6 o\ CERPARETS GbSRITe! Bl Uy Which are
mostly érﬁﬁ@ltft@der@%pdrfedhﬁ)t &bb@ able ts gadtainm eeucgebwgemdunra@ére
equi val to what, i s ob nd,t

to what sV amtty Sstb e o By anio pane ShbREUER SRS pefySah Y
early s@%ﬁ@ﬁn@@@@ba&@v@b@ﬂ vegcithdl 4.R.\Wdrh lBxbkrifieal BalinResearch

(1081) B ERTTD: BlriRmospredny Sl FULPaS P gpenorabs dependent

cells alrﬁBﬁW@@eﬁn%WG%sggregéﬁﬂd & @llm@airs al Ve gk \reotease,
ation of ¢

mainly B0 BB B PE! Qi ety BRI Bk Herainegg,

the cellt (Elfﬂu%bwnh HAOEMitIdgs ?nrtus Shad ﬁausmgtmmgwmam vatibiilitgah | cell
cu ve i ous virus and . .c

arowt G el B=GRRRRIan (e fnbdia g iiRes A pratspse: For

exampl@ athe hJsébe Qﬁi@ﬁelbwmﬁlﬂypﬁn i phmge@za{m‘ﬂhbrageaﬁplemdém el

cutures By, Bl bRl A Mats. SpiesparporAcpt, 3218

183). cultures is a well-known technique ((r).W Mertens,
Cyt ot echnol ogy, 2000, 34, 181- 183). 15 There exists a
need therefore, in the field of diploid

There @(iﬁBCH eed dﬂ@l@ﬂﬂ@nﬁn aied Ifieldc ot iplaid atrmhd@vgelmeﬁdmlden
ure nediumwhich is suybstan

cultre, 3 SeURIgh ol SO PEAUTORUICb S SRR baes g, Preferably

totally déQB'BQﬂeﬁr‘ilﬁmal a&ﬂ/euscoﬁ#ﬁdn@hﬂsealﬁ@rs SUAtBbEI fBE carmang egs6cess
diploid anchoraﬁe dependent . cel

t
fo diplqid ARG R SSPEPRR T CHLTE ST U bPer o Come ol B

basal n{elamtn«sﬁir lthd ?!élletgﬁél Bﬂb;ﬁéﬂﬁeﬁt@d V\thdh @br@mrat@@énuat fh RemE B,
I n erns o

for exa at
for ex%%s&@%c@owﬁblrﬁt%?%l%% %erot‘é'ﬁi or protein
productiin0 #hEsPBbtaihed mﬁ%emﬁfcammmmgvurb@ss@g um cont ai ni ng
processes. Statenent of the invention 25 It has now
been found that the use of a cell culture nedium
StatemeHP&f tBtihwertionf ree from exogenous conponents of
primary animal origin and conprising at |east one
exogeneous growth factor of non-animal secondary

It has rfw Sdh fotAR tRAVAE L3S ®PUSIeY cuft@ﬁ'rﬁé&urﬁ%ﬂb@fﬁwh@l@aﬂree from
culture nmedia and serumfree nmedi a which are known to

eX0gengigh tCRIMPOBBE offe REITINY GeAlogUHR AN SPIMRHPYIY afia /a5t one

exogens8GLRFGH RIBioIB Abh-Bhifnal HecbihddrpSorRirs Ocdre @dvarmsdsbusly
that a_cell culture_ process, invol vi ng the use o sal d
replacec gprvgpionaieyitie Aedia @ nearumdiRs: medify vﬁlﬁb figown to

contaln%h'lr&hen@ foh S&gBRGR) dprmry Bhd/BF @é‘cah@é}wmm rmgmcel s,
preferably anchorage ependent cells one or nore tines
in the

It has also been found that a cell culiure 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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serum.

serum,

presence of a protease substitute which is not from
animal origin, can also be carried 35 out with a | evel
w@boopeT$96F mance equi val ent to that obtai ned w PCT/EP®04/002067
cl assical process 3 WD 2004/078955 PCT/ EP2004/ 002067
carried out using a basal nmediumfor the cell type

carriedsa peisgentasal metiimaier dispeaigypaseppleraeniad witb @or afpigripte

in a first aspect, the present invention relates to a
cell culture nmedium 5 substantially free from
preferably devoid of, exogenous conponents of primry

Accoraﬁrﬁh}é"?{\ ﬁgﬁét%]%fac ol He%élﬂgm\?éntlbﬁ?él%teg% a BLEERLAP edium

enous gr tor of non-ani na

substaptaiiyniteg yroo, i Peieraldy seveid ¢fi GrPEenOUET @MpANRSiss of MEimery

om0, s B 4. BRI, B Spacordce e ot

non- ani

factor efermmaingl sacogdiary oggin seiecjedsfivm thelistgansivben ahiFGs, FGF,
tri-ioc:!oalfj ﬁje 5&! h)?cj? ocr?g g\bﬁﬂd %Téagf oﬂ&oﬂ@'anén%féPﬁglélﬁﬁof non-

uman anchor age- depen

ammalcsebonsqary pm@m e&tanabv s@lcmwiute edive, is @d@otewfqrﬁh%qwlwﬁélp@@t
anlmalpeé'ucﬂréggﬁﬁnﬁwg id1abe %&ef@ra%&ﬁ Al mER 95 A Rord ég%r Ladd3Rasd! bells,

ropriate s

preferaDit diploid bsflst B a\uhtamue/aim@ paﬁmram@e de trpttad 2 lpasal medium
for the c@%ﬁ@% sﬁgpt)l@ﬁj@ @l dva n@f?&g}u@&éruaj 15 protein

non- ani Preferably the
protein hydrolysate is present. Suitably the protein

Option%%g gﬁe?aln%flﬂﬂr@ medidin %@?r‘dtr@\é & fﬁ|ey| Frftion %g;dkiaﬁél c}; E&anseS a

I'nvention re e use sal

proteirf dwydrtotysateulof i nmtarwnaloforlgmu H*raferatzhu dhe agrofeimudrelysateris

preserﬁrﬁ er§q+¥panchg¥%&9%g§éﬁgﬂ%§%§lg éel IeISI S, 2\?\& th

equi val ent performance to that obtained with a basal

Furthepﬁﬂdé bﬂ%&érﬁ n\}elﬂﬁor? ?éléte%@ﬁw SM&W&%QIU *oli] tﬁé‘cultlvatlgn of

ApprOprT e e surprisingly de

animal, haucht ae maujmharacoomﬂefngablm huhnani ﬁnmagﬂadmendgast cells,

preferaebqeﬁ% i:i%rgéfe g%@e%trdgﬁte g[ﬂld: léhﬁsur\ﬂn{ﬁge or it J)e?'g)gljﬂgﬁ%e o that

obtainee With, a baga ahedilim fanttfh&)lcalgetp&eqwn@m&nteﬂ pitbiah a@rvrpenate

e.g. with equivalent performance (e.g. cell growth
irate, senescence, cell norphology, viral or protein
pr oduction) to that obtained with a basal nedium for

We h% em%'gﬁ’“ﬁ élyp(?ét e r%'ﬁﬂ&gﬁe%%ha%'nﬂlﬁé tge(ﬁ%\ljig\%ntion is

SUC asS serum

especiplly tidaptea fbry culeriag esirba, au@r es esanrhelianp oo dueferaiply human
i | i SV .
ancno TRy 1, B ol RO IIORAIRG 5, vi
equivalent pedefnhancal (&gt eelhgmmmraecmrws@oeocelhmormmi mine_;l or
oot 4 FASFE TP, RO i S ek ! P e

supplepedrited with animal-derived components such as serum.

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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35 adhere to the substrate; 4 WO 2004/ 078955
PCT/ EP2004/ 002067 b) harvesting the conditioned

wore@iomosesul ting fromstep a), and detachi ng PCIEER®D4/002067

| ayer fromits substrate and dissociating cells with a
protease of non-animal origin, thereby formng a cell
b) harsestipgriké oonditigned mmuramwlngrfrms@p@n ang detaehingive Aell

Iayér ﬁgﬁnﬁé %ﬂb?cfat& %ldsdlgéoc%ttlﬁg &%ls g”ﬁog 5rd etaQF Sf rorfStinge

on su
orlgamttb@hhfmrmlr@rﬁicell)sugp@wmm the cells |n the culture

o inoiTh o S pelatheratopBiEasale b ey d s
deviceegupripindhan wﬂielssmwapp@‘sauswmg c@mtta@bmgnte B®), to

d) roWanSlﬂg%eﬁ’s ‘ﬁ%% C@f’ﬁ?gm 4Rt has also been found that
¢ sal process g

ucing cells does not require any
Steps adapl) ez ba rmm SW&I@# #mesl tivating cells in the

OntondFE 515855 A SLORSRECS, BB o WeodemOnEs

from thisystghie), tarodnesea ofll harniks adapt ati on step. 15 It is thus
anot her aspect of the invention to provide for a cell

line, in particular for a animl, such as manmal i an
It has eisomeaheﬁoabcu yhat ueaith prgicgssofad mmmgag@lsdmérmérr@qw@ pny

adapta% bﬁ]?ﬁgé‘g@fb?g?ul iHtin cgﬁg i the r2dfeid fré’é ?rom?é;éo %rn%élg

I nven artlcu ar to fOT
derived ebpbherds dnd i;hat thecaérmsceme af &ei aells, IsSrmﬁﬁf&@ted by the

absen@mg 289 t%ﬁor?&gg.r eferably human dipl oid
epen

anchorage nt cell line, adapted for production
of a blologlcally active product, preferably a virus,

itis thhid!aRAKE SRS oftne: bl 5 pldldef8Pa 2Bl fine. R FaI TS Iar Foi
Als testogprocess or the producti on
animalpuah amsmnmahaammmaferm hum26 digloideanehdriage-dependent cell

ine. <5568 oI T, 060 A8AAEBRINARL G Shl olhuby S
particutezdo ypnovids fog adwll ding, iofpacinufsoiena snivfal, thre&rryammaham or
e

prefere%% a‘cﬁuﬂan ?[bﬂooﬁ gﬁﬁﬂr?&%ﬁ@eﬁbg%@?y |Ig€ ao@ﬁ?&e@?kﬁoo@lw&m gf a

biologicqlyi amtizé |pyodush eprefiectbdyi a viryslr iol mm@rmf liveowirusnfonaise as a

vaccin?ri gin, said process conprising the steps of: 30 a)
nfecting the cells with the virus b) propagating the

viruses, and c) harvesting the viruses.

The invention also relates to a process for the production of viruses in 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

c) 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.
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15

The process may include submtting the harvested virus
to one or nore purification steps. The virus may be
W@ enonaldoys f ormul ated as a vaccine, with a PCT/EP2004/002067

pharmaceutically 35 acceptable carrier, excipient

and/ or adjuvant. 5 WD 2004/078955 PCT/ EP2004/ 002067
Detailddedesdripdiogescri ption In a particularly preferred

enbodi ment the cell culture medium according to the

invention is substantially free from preferably
In a padicalally miefeoed erfibodinenjetheocel ctuce mprsient accofding tardins

ani.ma ef bl S 0
inventign . is F eér"gf\'/a!eké ﬁée fgor@nng Yefér%bk tétélsle Je(ﬂ@ %?( ggc%élﬁ%ous
compoasantead§ poimagy ramln&hdr@tﬂ yor@anablymém [rﬁe |feom @dwﬂl‘@ds fa@rmal-

Y [

drived Horhirs by B E e Rp VR #in, S LBl Hhockm i
adaptedrfoh oulagieg deprealdenth 8 mammiahael b pregergbly iunenaanchorage-

depencg L%%I‘Eanggﬁ)?v@éllglombéh é’é M@ﬂeﬁ'&%nt 'ﬂg{l%@é%llg,g;/e;é.orwith a

perforrsanesebich eis crquitialealt, jor edustdfofer exampieat calbgraivie datai call
b ' f. el -

morph%oggﬁ ss%he%%g’?%g% wP{I 8rodﬂ8tlo% c.LlhEV &ﬁaﬂ@? witH %Eé rl%glgg'l fon;n

the ceﬂ dypaandmhpplemht%iswﬂmmrmehppmpr@te per@merl%a:fl @Kamnimn basal

medlu Bf' }[)%g'g]%ﬂ skﬂglhaa%%grgmhlé\l}aelﬁ]gg f%?&?b'gg@maa?‘gw'%&% {'i'onal b

the AT@GIO/eatalog, diabéxaniplesT hfeba;aar mediasedgiem celbiypes ate a@iltlona”y

aven RS 35710 A RO Bt SEOSAL S bl

serum, respe@aii‘galfétalorbomehserubmasﬁiusrredunualeacﬂ:os dbena(q asseSsdl én

1. and caontai n| n tyR!
compafisort ity F3R B e bt Ro TPl 1 EE PRty serum.
typicallyed ia oot cSdration b’RtID% v(vATCC CCL-171) M ni me essenti al
medi um Fetal bovine serum 10% (MEM Eagle) AGWK

M ni mum essenti al nedi um Fetal bovine serum 10%
Table { VEM Eagl e) or ML99 VERO (ATCC CCL- 81) M ni rrum

essental—rediymtetalboyrne—serum10% (MaEMEaghe)
Cell thie Moo MDOK (Hgé(s,a AAYHY M ni num eS8 i al medi um
MRCHBraC0EL N 13 € MiAmukPessehiMhdemeh e F%&%@r%1 &%)
ATCC medi um Hami (ﬁEﬁg@g)et al bow ne serum 10% - 38
A & nt

o

CATEC—Ce—7/5) MWt rum-essentat—red bovin
AGMgerum 10% ( ME Ml@g@ﬂn"éﬁssentlal medium F' tal_bovme serum, 10%

(MEM-Eagle) or M199
VERO (ATCC CCL-81) | Minimum essential medium | Fetal bovine serum, 10%
(MEM-Eagle) or M199
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 Minimum essential medium | Fetal bovine serum, 10%
CCL-160) (MEM-Eagle)
MRC-9 (ATCC CCL-212) | Minimum essential medium | Fetal bovine serum, 10%
(MEM-Eagle)

IMR-80 (female, ATCC | Minimum essential medium | Fetal bovine serum, 10%
CCL-186) (MEM-Eagle)

IMR-91 (male, National Minimum essential medium | Fetal bovine serum, 15%
(MEM-Eagle)

6




10

15

20

25

30

35

DBS- FRhL-2 (ATCC M ni num essenti al nedi um Fetal bovine
serum 10% CCL-160) (MEM Eagle) MRC-9 (ATCC CCL-212)

worovdmoaysessent i al nmedi um Fetal bovi ne serum BROBEP2004/002067

(MEM Eagle) I MR-90 (fenmale, ATCC M nimum essenti al
nmedi um Fetal bovine serum 10% CCL-186) (MEM Eagle)

InsﬂuﬂeMRA@mg( AR, Nati onal M ni nrum essgnti al nmedi um Fet al

* HEe—S€f, IV . N/

basal O30 DUBER P A G S0 G AR TGS CCkpA G patg ATCC

or NIA ireetuctionsuppl enmented with am no acids and vitam ns
according to the ATCC or NI A instructions By "cell
growh rate" is neant the average rate at which the

By "celt gniolv%h cateVis bedant € dveesge rafe athehichn thef celsngeove beiwelsarifeir

. th . ' i O0.:
ey et 50 RS o B RSPl P
Doubhrli@(FPD))/dafy ar]]‘ida)ma;urmw chicHating tikeiratio oDiebivinmzgr owgeulamh

e .ce n
DOUb'"ﬂq n%g)? e{"&%ﬁ’%@’%@"a f’ \ggqg?‘%ggapsecﬁ e ?&@%‘é&t 2 tﬁ? e
(expreéd@ﬂvmrmﬁyahelaplaed rbdegmm'strencﬁl thAwmgeqluni \tiaelesemwehce An
equwa%pggﬁllhgr {h r%%ﬁ%%#?@n gigt*\feeagﬁlﬁ%é o pre eraﬂlrgﬁd{%ﬁ &
is at |eaxt @om qfrefeeéﬁlw oato, Iraamt prétsheldy ahlenst 956§ ormlove of that
oG AR A0, G EEL R EubiuntBhes 56 2ot AL Ve
suppleﬁ@nfedpwwnat emse:ppmpna@uadewn basually devinen aermn 1802 10%
conceSEREETILA b8 45T e bl B R i
higher et thatdbeainediwith téllsoeiltivateduh tiseamnedontaining medlum
serum cont ai ni ng nedium 15 By "cell norphol ogy" is

meant the norphology of the cells as assessed by
By “celiphorphdlogyti is mosartiye nispledegyvel tbetcelie aborssasssel by optical

., ter of norphol ns, that .t v
microsp G Arcn R Sp TS i 1ekf)e b beareic ety fat the pets
have rétblﬁnlep Iﬂ%ﬂbqﬂlom‘gybl@ay siowed evhemculisatad |mttmmbsnncwmb5vine
C S W av, etai ned.their fi brob
serumg G) Siexgmel 1 TGGEs SIS s P Bl S e [ PRS, Gerfe
followifg ESEvEtioh V& AMddium aByordisg ethe @neseht insemtiant t he | oss
of replicative capacity of the cells observed after a

uni form fixed nunber of popul ati on doubli ng

By "seﬁ@w@nb@'ﬂé lﬁfeadmhblId;%gaflrép‘lielativeRBb)aCIty of dineroellsyobiserved dgfteha
ck |im

antors S s 658 e GAHUARL S BRI Pov)

comm@flg @rehisadthe Hayirski Imvie (HaronRosianblaturs Ghetecrerntogy, 2002, 20,
675-681). An equivalent senescence according to the invention means a senescence
which is at least 70%, preferably 90%, more preferably at least 95% or above, of that
obtained with cells cultivated in a basal medium for the cell type and supplemented
with an appropriate serum, usually bovine serum at a 10% concentration (used as a
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-3
cells, which are preferred, a senescence of between about PDLGE0 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

7




10

15

20

25

30

35

which is at | east 70% preferably 90% nore preferably
at | east 95% or above, of that obtained with cells

wa@edonioveas®d i n a basal nmediumfor the cell typRCEHREP2004/002067

suppl enented w th an appropriate serum usually
bovi ne serum at a 10% concentration (used as a

or hum&Ptdsuss, )wh@i lnleéd amihd I%Uﬁf)@ﬂ fcﬁ(brdJ\Blng eﬁﬂdn‘ﬁsltjﬁlymg rwhmally
urs 30 observed

The solgetIRgOt PR3 SR IR OFPNSUAARS SURL 25 7 GERERE T Slitace.

Examplé' Ya¥i Sitable §<Q|6 é(ﬁfﬁoﬁts el |p§tn ‘dd%héﬁ tigsee peudiues Miadks, acells
enescence of

factorieg SoLAT DEHSS 6F MiIPFA IS Eoke SHTACRST ALE R edier Mg Stulald

is not c@eﬁe&jwﬁﬁ %h@@ﬁbt@ﬁ@m araglaf @@hﬂbﬁ@@h ﬁem&i@d@@hv@fmmlsuch
e- depend

proteinsddigt cUa 180t FRN ARP PRSI Secsan $ el

autocrin@f ate@hmsnt fadlor Freferad @n&m@gg@ae;s@idenﬂcem 20 DI Ad 3965
BCT/ EP2004/ 002067

h h
Non limioe XGRS GRG0 RORTEE SEREIRN CEI §h G MO R 4TCC
catalogJé‘GNﬁ% ictIsppHaRC-5: TdasT € aMiRe@ cgmsmm BRS-FRhE-3 QoL

160 WS LR e S TR PERL S OB S

Aging déll@éb’ésn&?"fls 1 fmtsmérye@mb@ok\b@m}zm: LMIQSMOML) Preferred
crocarrirers. r Ses t
colls ard 8 Ak 35 b MR EcEt TR Taoe Dbt +el e Bl

origin nor with peptides derived fromsuch proteins.
The cells attach and s rea out attach

“Mediurg GopEETIAY GeeaiRar = UaeH BLEisiencR B R Taduipg a Frosh”
and a ebﬁ‘(f\@drfeﬁsmﬂi@hprmleh d@lftﬁ;ﬂrdﬂnbf @@a‘dr@ eﬁﬁeoid apy cuxdgsmédus.
Non I'imting exanples chor a L
componspfy gt GHITeDG SNGRECPTO JHEE Bt S B o WO bt g
medlun{VBF:c&qdn%led ]rﬁc%:dLluMN‘Ray‘aQontﬁﬁL‘cré&@ of[B(SQErﬁﬁdus%on@aneﬂt@ of

| A cat al Tl G
seconcan/ el aUanofd e HEEPhCoMGR I o OGS iR,

meant a!rediurhaRast ﬁsaaé’vd’HJGJpGéruﬁ‘G@ﬁéBE any MRoRﬁénou%%n)ponents of

Preferred cells are

both prinasy gl grigindprdnas érsrt\ for ﬁéame'emafr éecon%wd%fﬂ?ﬁ' g

Exogen%UQS'béﬂﬂbbﬁ’éHté’ frome erm e\ﬁnm&sednglﬁ cBinprignCRIt @xample
di um i ncl uding fresh an ndi ti oned di.um
compORgS HOSDQYE e A 6R D 4Fan c(FU%'ih?/s 5&&6‘@&?@5% albumin -

HSA) dﬁ%ﬁ?&ﬁ@@h@lnotoﬁfpbﬁaﬁ% fiRdhh ¥BEorRiahg bhin(as @ﬁbmaaeﬁﬁ‘hné@ras
exanpl % ch a fresh nmedium or cond|t| o ed, medi

compongiys Wakh are & P o5 el eXBERAUEIS RRILFRINIRS YOI @ Pro et
of anm?a%ﬁgﬂaw pABEINEY, fﬁquGhﬂy uddd Compbrismy frem sﬁcoﬁ@mqmﬂals

fromani mal orig nmeant a rredl ij% % oi,d
origin ae t@eefe@ﬁmawanbgrowﬁyf%@é}a%@ HEH{% énef ap ﬁ%
These RICbABINAnBGoIRI faQ:[er,'\Mwléﬁ szésprg%é‘d% Ek@ﬂ'ﬂ&r@)ln abtact

secondary” ani mal ori ogenous conpongnts
with  be\ingreary PagiNGa COBPPRR c‘dﬁ?ﬁr fg ofarpeniglianPe '”Qoﬂ‘ﬂf{f?(erﬁ?r
enzymétfn@@l@é?)é%@@ Traded Hﬂbélﬁpé‘n%nfs) frorh%ﬁn&&y@hlrﬁél d‘rl@‘?ﬁ@re in

serum al bum n - A) or porcine ori
the rangeoph lges dietail - mfﬁmb'yoteﬁg|tP@the5°/ae%PF?eafe£%fab'y 855" than

0.01%, %Hﬁ%@f@%lyﬂ@sg hha 68,0084, Q0 nﬂfst bhebmbesHsbACt09s). Bsal
in contact with a product

serum-free medla and animal origin component-free media are commercially

available or can be prepared by mixing sach of the individual components. They are

suitably supplemented with growth factors of non-animal origin. According fo the

present invention, preferably a medium is used which is totally free frorn exogenous

components of animal origin. Although a medium completely free of exogenous
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25 of animal origin. In particular, frequently used
conponents from secondary animal origin are the

w0 ewantiosmint growt h factors such as insulin, BESET/EPINN4/002067

FGF and 1G~1. These reconbinant growth factors,

whi ch may be produced in E. coli, are in contact wth
compohemt o€ animap origin nea peefpoed ambodiseut, falirsafdegarapnnenisosan be

feedi ng and/ or. faor_. ' vV, r
replaceh i ORIt OIS s & PE R PR, 2 oyl TR36S, Hheat
peptoneaaginmbcibigssrotdaan, 4% aspresited abbye)l witwut [may iMpse, ommbhe:

referably less than 0.01% nost preferably | ess than
peﬁorrga;qfﬁlq%%es%(ﬁop?ssﬁost preferably absent (0% . Basal

serumfree nmedia and animal origin conponent-free

. medi a. are commercial Ly, I can ‘
sy et SSEREF AR, BEBH A Pl AT Saviee
non-marairiaiidn gnieaizpdvehentirsdctsi fish, irdswtamphitarer sndokpliles.
non-ani mal origin. According to the 35 present

invention, preferably a mediumis used which is
The tetnotaioggnéoist isfinlendek mgeaaus cospepeantesinen-ehirgaliongin which

e

“endoganbus| whidhghae bserasecrefedr nyetheeodlodin menparisdr theagfdre, the

e SETREREHES 20 RE 5, “SPGGFET, INACECWahan ) il
(autociédma sexrretmnd by ther aillda sentribtte tads atachnesht adpoeaingrvandgigwth

any i ct .on_t er.fornan c
onthe RS i oREAE. FRBSE, Sy Bhacsminn Acfls
(M.R. Koligr &HEITRRapoutsakise Blopassess Dechmohid95a 60.41-tHl)s such as
‘ i nsects, fish, birds, anphibians and reptiles. The

term "exogeneous" is intended to nean a conponent of
Preferatgy ilsentetiatuliore giediuwhiscdevolbiOofha®gbeesusambigrbneotst dfgprimary

arimal B8 oo H A 8 et Sl OB B pLe T iR, b i ania
second=0PTRIgis Qrefelabhyetibfeast tie moer preferably getneast"thresf er snare
' ' t heti sed d
arowtr{ a5 REe ruabiy 5% E01 alR hepiln B8RP ARG AiHHET bt excgepeys
growtrafdctst hofemin-arsipak aeongagnorigin eetestedofromhibe ajsp rcopsistirigeof:
EGF, E@Eﬁrk%@é—ét&x‘pﬂn@?ﬁ Ii)gdel’(()cﬁﬂcrﬁéén%%%ﬁ %lflre%tggr%l_ SCREE1 and/or
Insulingdp]?orﬁ—sailhiﬁ,se&bmlr}looeigi?a. Beﬁbbiy)ghe cﬂ%ﬁamédﬁurrﬁd:emm@es a
Prefer t J [ ' id_of ,
combitgiBeHbEaE daiboNERES oy Makfsalfeedb g howgma
second@ryrigheandibt leastséneoofel GP« gadu dngulinwf moheeriral secondary
oo B0 Tl PSRRI ke SRR & ol 2P
complelﬁx’:lct tpdjl?pepﬁdéé,abcbludih@ eytOEihl\?\:,ﬁb?tt artemddfe?ﬁanyrto: thepe élllsgarswﬁt,
east _ope exogeneo qgr act or _of non-ani
that cart B peRired By g col P e sivRTioe Proters. ciiaiiet Fayetiaet
itself ahtifor aR/aetytdfiothep deighbbyrngrur rigstam de ey dorasanpiessionproatading

cell aﬁlet‘tchlrr?e% tanO %rc?v&th.l %‘(z)hqle, atgluq/ r%t all, growth factors are hormones.

Examplary growth factors are insulin, insulin-like growth factor (IGF), including 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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Insulin of non-animl secondary origin. Suitably the
culture nmedium conprises a conbination of EG, FGF,

WO pi04/078963 L t yroni ne and hydrocorti sone of nonPEIEPZNN4/002067

25 secondary origin and at |east one of I1G~1 and/or
I nsulin of non-aninmal secondary origin. The term

(IL-8), ingprievkih 6 ACtE)S tri-oed-er tyronihedam Aydrobortisorke (Rrefdered q;rro\mh

factors B eeenmiS EcE, ECRdRietdraPl PR RERCL O gl s
tyronind hzﬁ{dl Sg?rlogﬁrtl%wuér&ﬁ day béeused! bitiekur blbge t bre preferably in

t hat f f it
combingiie-df Pie9ied Rre Fieskie oM EDATIHG! OFvaR St FOPb.
IGF-1 @r(?h'lsahnef Ctﬂ iGNV eniBY dNdoRRdrodgtisihec edtill mbmapm@amywmd

ctors  ar

no
compofsTmshiea 52 TaSssBIears TaPlvi 15" Pt Maiea e sogorcing fo
the invérligt latdof ndteargmambriindraeh® seddriddy: orighe| udi ng | G- 1,
epi dermal grow h factor (EGF), fibroblast growth
factor (FGF), including basic FG- (bFG),
In a stgr pn@wrmybmbmﬁmphtaa:wcg&eomtjimmIaauituegalfyacdrmams a non-

anil ( Qg1 Brotelt A0FshRing RSB, Faclell il At (e, roptal

hydroly8SteP! Byt ebedteifl€ hydreiglsB£0Wr h“p‘rﬁ@ﬁ'\Ofp%p(olﬁ@G:@) meBet vas  well

rowth factor (. , rati te rowth factor .
unders{3Ra thelseise. PuriTaseloRrRg of P QR e Yk PacTHegeaction
thereofb%ith lsltﬁér@fdrétﬂfthQm&reeQ M@t@ﬂﬂ‘ﬂrfl@&%k Ig, lnfended to mean

i nterl eykin

CT/ EP OO 067
free of @y FyrHARAIY %%P%e'%fhw%mr%&xﬂu EnfiPWesBE sy getiona

peptude@refsvmay oﬁ?ﬁét@&ﬁe@ﬁﬂﬂ' fe@ groteirch ity satéA pEr@‘:_ularly suitable
era

or Insul tr
nyarolyeBedAcian SHB BIpaViRa PEPLBR @O BRIV e & Bade efRupati
digest @irﬁéﬁéeﬂ fof p@ptﬁfe%rfﬁm ¥ range ofcaprty m@ooap Baltdhspuigf £ =gty of

80% ofihe @RPICA DAHSEN Fulb 10 190 SaJi0s Whgh BFRSeE dpgicoricent et
of protélb{%z&@%bte&ﬁﬂﬁe cstturé medine lspé&W@é@b'ahdaid g/Lcwﬁmp@steﬁt
as those |isted in Tab cel | | ture

Preferaﬁ@d%eﬁ‘ﬁ‘?%{b&éf‘@|5rﬂj'-t??Pe?'ﬂ'é}’ ﬁ>rﬁ(ﬁ@¥§¥8 %(L gﬁc'fwaw iRfgiein

hydroly@éﬂeﬂﬁﬂ&én@étﬂjfr@rﬁ(bwwl&{y el gcbrﬁ whébtgs@al bé? lrlfoﬁfaﬁrﬂcﬂéio) or
i men ul ture nedi itiona cont ai ns
yeast. go?f e eir@daﬂﬁ'ﬁta?m&‘éﬂ h%alya?tstaémrq?w%r%w t'OBr'éfaeWQB?S/
peptongpmtanthygfm%g@st derl ved pr otein hydrol ysat e. By
protein hydrol ysate" or "protein peptone" is neant,
as well understood in the art, a purified preparation

The ce‘ﬂfcuﬁuiér AieBiufh BYcraihy 38ttRe mveﬁﬁw @ltérrnaﬁ\tew Fefelsher £0fresh
is therefore protein-free. The termprotein-free

med‘“"‘i‘ s ﬁ ?ﬁ"@ﬁ@%ec{ BT of Beidre £y bt feedianAl fresh srqdium”

refers w Qﬁya c8l cltire MRYAINA! At é&@neﬁa@w\é%uam@ Br fordpiré i
peptl des as may ori I nat e Erem Sea from rot el n

each oﬁ;ﬂaﬁ mdy@cﬁt%@mﬂoa%m&@ai BR$ POShpemyE twa'.twtysaatyece"s

Accordfnb%@ta' Srafeprrata Qéi dﬁﬁﬂﬁ;aﬁwv@rﬂ@hoﬂ *ﬁ’eﬁlﬁ A eRfiuin Y HESHENS RéBy to
an enz gest conposed of peptides froma

a comiparRigly BYSIGHIA Bed GO BRTBLE BRVER TR BIdUE, CHTPOTBOR
as des8fbddgRePrhidas, KRLMAR SRR lﬁ\%nll@ﬁ)owﬁll@h tlé)ﬂévon&'\‘&ﬁ rimary

present, the concentration ?ro ein hydrolysate in
origin gryijaal GAMPRANENFeRIIAS lzeeﬁewe@me@ aghyith gt Eﬁﬁt ORfH@pgenous

growth PfRERNEf non-animal secondary origin as described hereinabove, and
optionally, but preferably, with a protein hydrolysate of non-animal origin such as
wheat protein hydrolysate.
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20 preferably between | and 5 g/L, especially
preferably 2.5 g/L. Specifically the protein

whyanorspsate is derived fromplant (e.g. rice, PCBEB?,004/002067

wheat, soya, pea, cotton, potato) or yeast.

. preferred pl ant protein h droI sat e accordi ng t the
A “coniifignsi MBRIUTS T g o 51 814 Tiop ey sgf &Y

cell culth€ afi€lid retidbd By inoBr. Ulfﬁrsﬂm tﬁ'JanG nﬁéduirh ﬁhdllmé@r’[hé @élease
alternatively refers to a "

of endogepREs OIVHEF 'Fré*&ﬁﬂuareub%ian%esmesa?%&eeoar aﬁa?mnrmcf?%mfs/@nd

specific EAREBnERAMdnts bftrerfﬁst,tc@n@ey cell culture nmedium
either commercially avail able or prepared from each
of the individual conponents, that has not been used

It iz thbh® afbthb Yadet B YNE flvkstion RCsRUAETar raQnath@aerb.epreedcmg a

aspect of the_ invention, a fresh Iﬁ@ $s qe 8
conditiqngrle CUlige 3 PR uB FRIPRIHIY \CORRITEbIE 5 FiGpe amedium
accordiig o URE RHeRE6E duifty afiiandi yiaferablyCaiman eRtSorags-dependent

described above. This is, according to the invention,

cells 10\%“@'?@@@%@@)5‘?@%?“”5@@%@'9’“ origin ani mal conponents
and has been supplenmented with at | east one exogenous
grom h factor of non-animal secondar

[

Unless qRiemitse dPPes) kB dtRs ﬁﬁe'urfbpthromﬂ?{v %Lgrﬂed'um and the

mixturdPsrHoft RBb, wit B yeferRoQb gk Fenyfd mkyisate of non-ani nal
origin such as 35 wheat protein hydrol ysate. 10 WO
2004/ 078955 PCT/ EP2004/ 002067 A "condi ti oned nedi unf

Table 2 %hb\% @il 86N dePirBBRE rahgBE Hhd! A br@ferl‘e’tsc&ﬁi%ﬁtrmdofbgfoﬂﬂﬁ
culture and is reused by ?othe

factor(eoarm piotsie YHEySaiR PR @ddaddn tﬂPf‘e eah éa%f&umor\ce?rak@ghfn&?s

conceraBd bf rbWihl RIcidld WIS HAREAS in &N AR WeIl Aitaeheaium
factors and specific end@genous nutrients by the

accordingtg thedgyeniiea. rsgsﬁefrrreg in hatde gnot her aspect of the

invention to provide for a method for producing a
condi ti oned cul ture nedi um conpri sing conbi ning the
Table 21 esh culture medium according to the invention wth
GRNtATECAT PT eT PrafingdNUNEN adehesmetion Paedfidliterg €1 19
to generate|a conditioned culture medium 10 Unl ess
ot herwi se speépiqedliatiame| fresh nedi um the conditi oned
medi um and the gpbyre pf both media will be referred
to as "culture rredJ und' able 2 shows the

cdrGEntrati pn ra®ges and| t he prefeﬁr@@okﬁr@entratl on
of, owtt— 15— (s)y—pnd—protei O ysare as
5&% in the fr;gweér'redr um__Accor di RQO@I&E 0?1}(
Téd¢miodotlr ati pn of0.§6&wt h factors, whenOpflesent, in a
?%r.br\iﬂ e cell culture nmedium according to the
invention i$ as defined jn Table 2. Table 2

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 inveniion 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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Gowmh factor Preferred Concentration range (ng/liter)

concentration (ng/liter) EG- 0.005 0.00001- 0.3 FGFb
wO2@3879500001- 0.1 T3 (triodo L- 0.066 0 -1 PET/BPINE)02067

Hydrocortisone 1 0-10 1G-1 0.1 0.00001-5 or insulin

5 0.1-1000 Wheat peptone hydrol ysate 2500 0-10000 20

essentl!al‘) wdmnnéaenuu&ﬁaéélﬁ@&eds“b@s, A6 8EEs, Nghtibibtich eangiebkiddtone

tured andf the performance to be achi eved, the
Stab"'s‘?rﬁe‘gtﬂ%aﬁt'ﬂ'r ERBeGRIMR! 8918i ng to the invention may be
opt| onal Iy further supplenmented with i ngred| ents
cl assi caySEU found in culture nedia and of non- ani mal

Suitable, fiegh 1o, P BNEA-HEF SRTCAIS MeFie, sqcarase%%w baseghilieh-
qlucos@@uﬂf&céé aqlivdlierd mer's MMedAy MM/ @RSARM Essential Medium

[.EP2004/ tial
Eagle) B | %ﬁopﬁﬁm@ag, AL oy aIEh R pPPnE SR

Life-tech¥ol6@ie$-GibcoSBRAD) Bio‘W&tékerV\/fE@ha-Ncﬁlcﬂ' |anfir mnh@prao@aua@iy
Sui tabl e fresh nmedia are ani mal -free standard

supplerheiie: Wi EROWE TeRieNF kR EPoRRYHYTS 3 Greletsycely e Sbnar

animal Mﬁginf a@@al.@?hl'a%oﬁe Vel akilledViMA MilnuAdersERE aRbi e MBAINGM
, RPM1 1640, all commerci

medlunhwglqegg ﬂ%@ %ﬁ?teg@ﬁp@' @gﬁ%p@ cell-type being cultured. l/-\! gresferred
commekdidl§ 2b/8idbOfred @SdighPRUIBRMENSI éé!)é(léﬂl@lﬁﬁfn BioWhittaker (cat

d her ad |
o 125 AN PR aLTS SRS S0 ol 1 L BRI e st

medlunhbéCHnOérymaltﬁe@fneBiQﬁT praPhrdRlfrodf EStHoftEe irtkgdial @B@n Bnentdle
man w | degrstandtht the starting

and Comﬁ'?%%n it nom@g@% e SOV 8H CRERAW EraiRs. {igSgAgic salts

mgred.es‘rwéltréaep@f kedriénts UbbiiiE Gcidd icRidiid #@n ES4BNRAIS! ditdn¥ins,
ble fresh mediumis Utra- avai |l abl e from

nucieotﬁﬁa(wa??%%% fathy  acids, ganfibiopigs, Fxidagiqne stakilisgs) pnd water,
suitablyd @gﬁf@hé’ﬂe@ Nwith &xomeddimbly Bﬁglﬁ O ehtdis b?dvﬁﬁ fa%ﬁ?(s% r#pah
um

is an animal-free nediump aréd from each of
optionajhy, But pigierali with defReHesl1asigin %rﬁ@wb@rﬁnggaég 36| taught above.

An exaRPle 8XBaEBId ¥ShhpdsitRPUSICEUCHT a GRIAAN YIS gReRSn EXRpREN dhd
salts 15 ingredients, trace of el enents, am no acids

Table 3¢ ¢ udi ng non essential), vitanins, _
nucl eoti des/ nucl eosi des, fatty aci ds anti biotics,

oxj dation stabjlisers and water _
Said media are suitable for the cultivation of ammal such as mammalian or

preferably human cells, in particular anchorage-dependent animal, such as
mammalian or preferably human cells, preferably anchorage-dependent diploid cells,
which represents another aspect of the invention.

In a preferred aspect of the invention, there is also provided a method for producing
animal or preferably human anchorage-dependent cells, preferably diploid cells, in a
culture medium according to the invention, said method comprising:

a) seeding the cells 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;

12



10

15

20

25

30

35

suitably supplenented with non-animal origin

exogeneous growth factor(s) and optionally but
wee@iersaabi y with non-ani mal origin protein hyd,PGI/EBED€002067

as taught above. An exanple of a basic conposition of

such a nmediumis given in Exanple | and 20 Table 3.

d) growmigthaeelisdn afe?egawé &mﬂ@k@nfefqrunt;gle Cﬁl tivati on of animal,
such as ign,or. preferably human cells, in
e) Opt'BH?IB’ir@B‘Fag\%gg?ﬁB?g’r)é%@:dependent ani mal , such as
OptiondTN8 | hétho® copadr tkl steph biPBetifg life collseh&ediby from the
endent diploid cells, 25 which

nchor age-d
step b)’?@ﬂ%%%tasceﬁ%éf'her aspect of the invention. In a
Optiongiiyehe protechsasiped in Sip bjie ihdiviedibd afer tidi@hent s al so
provi ded a nethod for producing animl or preferably
human anchor age- dependent cells, preferably diploid

Dependi®] ba thé Geliatyps bhd u?ﬁh%rpdﬁmms@r did?%utwltme%rpcessttﬁ be
._ipyention, said ne c ri sing: .a) seeding the,
achievay e Bt DO SR APLIRe Aol ot MY SR PaeRly i
steps HUAeT @),thay Pfternatiagy) Hat 8.frdeh MBBMES bi RYcédtRtioned medium
i tioned, medi Hm om st ep

. . resultj fr a),.and )
originai o, g RSN PRpaphie o (8 STBSeHiianghmedium.
Within ﬂie_Sr&D(ﬂjr@,ttLl@ gmg:eb?tm% tthe fredH l@%slﬁﬁé enedfiurd @nd agéé EBI')\ditioned

origin,. t re 0 a ce .suspensi on; 3 C) ..
culure Ry 46 RGN L OBtk et RSP Adh B+ s (1998 &P Britiased
mediun®eThé cotditiined niddiurh Reesattd preferalip Vo £0 EDARYUL Y5V oftthe

dhesi on support allow ng, cell attachnent; 12 WO
total v3lys) B7 B NBOR BISIRTERE GOI0BWEE HPocH uren gegigim sandn
conditidrizg oamarre nﬁédilirﬁﬁ§1::Tlﬁskb‘)tﬂhlﬁesﬁkit()ﬁp%dn@ﬂi@héd'), é@mfﬁfowtsreﬁér%gs
. to : i on net hod conpri ses e step

ratio s HeHSAATOLRE 7c ol a0 FRLCLRIABRIPIRS) Ve T nd pgmos
preferrddf @MY GEbEWeEh brc{l@aﬂk&tﬂ 7@:fﬂe§l‘i/?5‘)/oy%drﬂﬂitoﬁé t&@sgaymﬂtnen

ste Qs in ivate er treatnent. endi ng on
most pRARTRPHO fy B B e PPN NG (5% RTRBOg Plos are
preferablyIrhaifit@ined @esghdudtreecultaR Provsd at blidry hhhdeest madiumi | |

understand that the culture nedium used, especially in

steps a) and c¢), may alternatively be a fresh nmedi um

The prétease AR bi rheshiRBObRYM, HRatOk itd isBRthd)BrotdR8id nBt BrifRids
ure or a mxture of fresh and conditi oned nedi um

cul t, y . )
from afly Al SAWCR: JheirRIOleaRE WY (6 FErdRiombvat qiig, but Is

preferabiy| ftdii ®adBahIUJR RN Gr it GAGRAI ELiRMBAfroRU U BmBE SbdbMuLS
.. between 1:0 (100% fresh nmediun) and 0:1 (100% o
origin. /& BHISISEITREY FECRBHHNGRY Origr és ipteRded tumean aaYPigtgase which is

producécE bye fRBRbINBRE TNARBLYNfiq ¥ Gndoindbemy the ¥a&foft Bemicro-
. total volume of nedium A preferred ratio between
organisf, ¢&f- PAPE(IRe Vil YARSEN dPlaMs ¢ fdli oV diaeBrodustian: Pratatiedm
proteasks ifclubief %&%iiﬁé BndYpeRlb s Hblt 2 AGHhI pRitetsk|troOX &ryzae);
neutral %ragtfereiarl rp?otease (from Bacillus subtilis) (described in Brocklehurst, K. et al.,
Cysteine proteinases. In New Comprehensive Biochemistry Vol. 16, Hydrolytic
Enzymes; Neuberger, A. & Brockiehurst, 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 Blvd, Suite 100 Coliege 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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ratio is between around 7:1 (87.5% fresh/12. 5%
conditioned) and 1:7, and a nost preferred ratio is

wheimeesesar ound 3:1 (75% fresh/ 25% condi t i oned)CERP2004/002067

1: 3, and the nost preferred ratio is at 3:1 (75%
fresh/ 25% condi ti oned). The preferred ratios are
found pr glhetsaBhgsananzyiaEsreatticipate iy ivetset prysiplndical @rgneseess she
best kﬁg\ﬁl"? Vaef'ﬁcy Cn%ﬂg%ré)fdlg{%g?ﬁg“feﬁlﬁsa-mﬁ P[?%e@&ﬁn%%agééﬂ@ 8nd

protease is not
developmenfal e[bceésasnﬂam trenightathat ey @le/ergﬁdefr@rl @ esmongyceriral

protelnoa SES& Wyegtﬁveoﬁé&i % eﬁgﬁlelgsdesgﬁﬁé@ r?tfbé/ Ilﬁ[érgm'e (A

eria
Greer, f@ongarating med&ﬂm@amthow i-gapRlicatiqey & &@s@rﬁﬂmﬁ mammallan

t
B s
familieanikdeavoh viheig sttltwetun@e(ﬁnofsal & dr cBlumetyar‘id@fmIUO@ gf general
topolo%g‘ag de%ﬂv%len}éé 'I@;’r‘ér téfr‘?@ﬁuéture@* Fish, B?&I 2;5 463 228 1990). A

erre prot eases I ne cyst ei ne
suitable nufofzept iisl aseerinaaprpieake fsunigals rpr:@mblaset {rypséen trypsin-like

proteag% aq%f'efre?g)gétg?é%e dgtr?eru 8&@%?% %[éroénn%ﬂﬁéll batRerial
proteagy.s feimuge prefesedagetease nacmevdlr@)rtprtéhemeﬂt@n is a cysteine

endop%étﬂ%gg MyS bélﬁc&(%lyB Pgegﬁ"&% %&&%W@ wroﬁggnié Yl vegfgaé origin.

erger
Prefer(eﬁgta/%)elrﬁ satdopeptidasantsorervigedal osigini are ffﬁleﬂt%hﬁ”@@ theugaup

o 1 0 5P B  FE718L 088
(LieneSuyEp Ri Eredeasad, By ethads rﬁmym@bd 906,)1 9026ié&6hbtenahltomeléin

v 5Tk B3 DRUBERE o S RE AT v

Phocorn,
kiwi frdi@@r (Qbimesgegossmermmcfm}(a@h%n?i%am papainf(fiienuatex ofdbie

papay§ aé%ﬁ{ 7%1 pg&%}} Arﬁgrﬁg)ttlbee c{y%t)ég\r%' Erdtéa\‘s%s P 'ﬁghegﬁg?psecziiewé

aryotes
prefernedr uses, surpri si ngl y so far not 13 WD 2004/ 078955
PCT/ EP2004/ 002067 found in plants. These enzynes
participate in diverse physiol ogical processes, the
The pilotestseknabe asexhin dnlyesuitabrle cdncprdriatiomso aé ¢ ensure aniefficient

cell dlﬁbstogﬁ%gore hﬁ(ﬁj&ﬂ{l‘é@%@?&f&ﬁ s\ntﬁ‘l da regs bfe"&@&ér%erﬁfn%%ess es.

i'verge rom a
ancestral protein. These enzymes have been

ly d b
e oEESERY YPA TR o RSl Bt g
with rém tqtmfstmﬂmillusatratecs Br Exeenpple ¢t eabries; therost dayes oriylohtes
317:- 33 1 id [
rom i e S0 e H AP 201 DS A Qs o
culturerned[dlai becotding tmihbnmentubn g&hem,ah a firsimép)gmrmlll detachment,
e
as coniittined $vediura forathe irecalatiom atep. Thg pell layen, ptafgrabiyrwdshkd, is
tease, er,r

cotaci S LER5 e BT BPL e LB E BT Ty A EERA B0
shakirier taé ébsie dVhen teltsare aletazhed agd tralividualiset ére cadirsuisperasion is
collect%ésatn%l ga% be used for cell inoculation or cell banking. Optionaily, 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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endopeptidase. A particularly preferred cysteine
protease is fromvegetal origin. Preferred cysteine

we@nwepegss dase from vegetal origin are sel ect eRCT/EP2004/002067

the group consisting of: ficin (the major proteolytic
conponent of the latex of fig, Ficus glabrata) 15

mediung Isi axtted, to lthdene i flaskse dle asiairg stBp, vk tlbgowiin 2emntsll Aftdfds
m br.one d fromthe stem

.19 61-273 st e lain. [(extract
are inoffatp St 1RE Shine A oBHETEE i in B s o HodiBls 5 oS8
applied(if teeTusiee prédessed used fontheChelnsepgdoctizine r Ay optidriah faliria

chin 1 S)..and papain (froml ate f._the a a
step cofuld' S0P 6)1a0 B BARGHE, ailsh afpee RSl tarfitensF 3RS Bused of
steps 2f(cell inocwam)eadd (cpll grveiherit Bctar?d Jittebyorai-asellsayihee
. used in.any suitable concentration so,as to. ensure.an
meaiunt 76 of ahif et S et T eH YiTalis yBLeRER] S
free cwiophitectantr eaedndbt ethdetaiihnmat fiiceping Theually o@B8SO0fand
thvcB) duci ng di pl oi d anchor age- dependent cells is better
me yc%h@oeslez.t ood 25 with regard to the steps as illustrated
in Exanple I1. In brief, the cell |ayer originates
for cell culture or from

fr el | hawed, and ,seeded e .
Usualy, B (e b BoRReRIP e Fown 18,7 Fiiclmi dae. th si08BREng
animal-teriveldecomparenty olloieg a predatehmingt stteggy grm;rudﬂ? keveral

det.achnent. t he i um_of . t he anchor - dependent .
culture G SRR b, cPQSErTRIRASTD! ais REpEnep o B is R JUHe in a
mediunc twiallyt frex efl comgonemts of ekdig%nbﬂ@taugwaélidﬁiﬁirﬁ((ﬁﬁgdf@ﬁ&l%&km

. | ayer, efe y shed, .is 30 detached an

BiotecnyPh A BPEh TR Haalatel sE0s/ EanyS i Hipuse the usual

cell gropthodrenitie tgidaltelbmogghdlogghaki ng the fl ask. Wen cells
are detached and individualised, the cell suspension
is collected and can be used for cell inoculation or

It has noel bedrafolaha gaat@:)ﬁrio?éal foy prd&hla'ﬁg tdaks ?mﬁamg ltcly lthé;‘ invdition

rotease i s taxic for cul.ture of the cell line, it

does nfgRAGE Fr, Benriaten oibhe belRrSuluAiRe Gels fripe Sueuim e o

comporients i éx@gendus anis@totigin she phatftos sé@édcehé@@ﬁih@tdeﬂﬁ is not
e t the usu

|1.s are 35 seeded,in the newflasks al
affoctedt By ey ahSoriteed T raRPtoB it o hie Y anoREr B GREEor the
inventiohhdn, fagyl thg_r eswdgélmgrddmﬁf @mcaghy 1t3p%lxiz:glé 2}‘8@28?? hare
.. .culture medi um an on i 0
maintalfige | G BT (1APh Bian BBV FREIFB o rpa Ve
Population moubliir[)gd Lsté@p(ngr equell |togfv\thHﬂndt REVthe ePbL Catl Wﬁibﬁsthe
are incu e t t ape tenperatyres and in e sane
senescdic At s HebIaNED PIEmAtadns HovalGo i B ecxaiea
cell momm;gsxcyretbrhwnt@meb fbr faemrbéflltwgbﬁétaﬁm Qfﬁdu{yﬂaﬂtw Ud@:%ﬁrﬁd)
: ep._c appl.i e or ce ing,. . er step
required £ yechdod Eml™ Dot iheckevau st b schespence of
the cell$ ROGHHeRId0MTheasshedcdrizel df tgs xishi3 obbérve af aFDLEEqRHIeRlY
freezing cells n the nediumfree of aninal-origin
to Whafc'srpg)éﬁ@/%fisms%al BIRERYSES SANTaIRg: @nifaz] Aol FARPORSI i iR
examplé,IfeEMRGLE el eshmgtirdds @dvﬁs{?ér clt:éle Bk (PDLNE) foh@ @4iti08ted
in a me(d’ljusrrl1J %clcgrd%\g/st(g t%gdmveﬁiyg,y&% ds%a?%gl? growth and the typical cell
morphology are maintained during more than 50 generations (Population Doubling)
after what the senescence of the cells is observed.

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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10 Usual ly, cells have to be adapted to the growth in
a nedium free of exogeneous ani nmal -derived

weooporsess s, foll owi ng a predeterm ned strat egRCT/EP2004/002067

i ncludi ng several cultures with decreasing

concentrations of said conponents, before their
invention! Byifadaptedh is meantuihat te 4ymisal selbarowth sadnselhmerrhalgay are

mamt%ﬁ‘%g?cﬂoé‘%uﬁmemf Zc%n'eﬁitlene gh@l%ﬁ“ t8"thdde 'obgéﬂle@'vﬂﬁ'leaa@&eadl

1990 , 18- aptation ste IS require
mediatagnigining anifaéderies] compeneRris) or@“@maﬂvem rﬂ"&tﬁ@e s«ypﬁseenlce is
not o&é%Hed@éMnﬂQBéoofuér fae oﬁ%%ébemﬂﬁée%%d hdic? RUPEESHe

produci ng” c s according tot I nvention doées
preseoinverdini plscanipvisgaplfoata mellshrepspr@@r@% gulanimelt sy as
memeBRLA Sy (HErTRE NI 28436 cndRIBRNESSch ool €HIRERMSes
for prqoﬁ@t:tloszaﬁ iplel@g@a"mcttva Pregysk meefereblythvisusa ibp celiturg medium
accorc?r‘igeﬂ thngénﬂlocn anot her advantage of the invention. In

usual cell growth and the typical cell
nor phol ogy are nmaintained for a nunber of generations
Accorcfﬂi %?ﬁgﬁngr %ﬂlm é@%?f‘@iéﬁq?\?&tlégl%%orﬁm% aI?jo Ig)VIdFS
for a odpef aﬁodmn@ rart ﬁelma&@@bcemwnmaltameoeerelf@ably human,
|
dlplom"Qﬁ;ﬁBr“a‘aﬁ@step %g? %@h%Hltl{rg%H%lﬁ‘cgrhwg%lt%?fnegﬁé‘@?\g%gxw\%don
in a cw%/ur@mﬁs#ﬂan |a@ﬁ@rd(ngotpdhetm\@ntl®w@id mgjhodr ecquprising passaging
said 5e‘ﬂa&mtu"re1ewﬁp%}“ 8% DRUBLARG LEYR. ﬁp?hptlcaltar,v‘@h%rédee

senescence of e cells I's observed e s_en_escence
depengentt ceiISCéynl@lledlblb@lepeltsd ane sgepeil aidawveensity int @ nuient

kg —

cioh? SSRRRRA 118 (9SG SRR B Bl g ana aer

they h@vmmn@lpheobm farm/esloeﬂuemélayeearnnulmamr By atedetaghed {ndfioan
e

= susiel A REBUIL G7 i ek Skl prURI B pl Ml o

detachrahehtpassrae ther cellg isdram tehaen-a0mge eEgiat orofigm( Pagednahinant

origin, [?gléglebfég)fre&ﬁgcﬁof grdﬁ%ﬁ{}o Eﬁn r%ggase ﬁ\e@ﬁﬁ%ﬁidé?«%lﬁ nbtral

fungalpproteagdes af rguteal decteripi peptegseedren atmrp;swalil@n protgase3 Suiakie

protecg e o TP Al B bed LB 2 Rt e B AR suich os
rProtegseowr reyisteima andppeptidassdinara aceferadlyniicino stehire errseWD and
: 0 ' By "adapted”
e T
nor phol ogy are nmaintained for a nunber of generations
. cal di
in 2 pRrePEmbBalrahE In RRERErelliog 1P 8 LS for FEChBayeton;of
viruses frataninted &yehwcemuenal'en it pretesatly @dmsinganchpegetdependent
, A% [
ot RRPALy Pk SRS NELINA AR SRl gBd
a) infecting thepcalbevitithg vims ani mal such as nmammal i an, nore
: di pl oi d anchor age- dependent cell
b) prﬁaﬁéﬁfgﬁtﬁ%&g@s& gﬁapr oduction of a biologically active
c) hapresiihgcihe visnedser ably a virus, in a culture nedi um

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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according to the invention. 10 Accordingly, in another
enbodi nent, the present invention accordingly also

w@eaniotedss for a method of produci ng an ani mal PCEERI04602067

mammal i an or preferably human, diploid

anchor age- dependent cell culture for reconbi nant
Depengingtosithe oell type asd pndle peifamante obthe iyiralpredygiign gargcess to
be ach?&%grfﬂlenﬁ(nfea ntl%}? \A)llﬁﬁ%étr%tgﬁd tr%@'ﬂ%&ﬂfd?@%éﬁo%mrdséﬁ 8 seed

ure wt a pr ot ease as
the cemaefn $tep| aébmalternatp@m be @l flesh madinoy ege cpsdla@m medium

orlgmagﬁé]lﬁ%{n Ey&é\ﬁgué %ﬁulﬂ]r@lo@ urjesoff sh éﬁfeﬁﬁh ﬁ’}%nr dd dlum

ent nedi um subst ant | rom
Prefermmg‘emwsnaj orrrpbmr@du@oof theniatiabebyreegi freshacmﬂll-!@c fnedium ARy
bu 0
conaiigff e el b hel et 300 Q0Y R eimPend o:t (100%
conditianetl mediga.etheatoridiignee msdium mya@aentwr@feé@idbf romt (hip about
75 % Gk %&aﬁ‘v&&.ﬁg otr%ecﬁ\% aﬁ&f@r% @ﬂé%weénhﬁesq#%mré ﬁ]efdﬂﬂﬁn

n-ani ma in or froma reconbi nant ori
and cvmmsmlemuétdre‘ rfmdlltrheng"i b ufd0to fresk/bP g comditienegys & || more

prefer%%ggl%ﬁ% '7%?89/}5‘? fFé%H}’IrZ%"/f cEH&l%edP LAY ‘?1?&5@ gr@fe%ﬂf £@lnd

31 (750 tf@bh/é5"/qoroon@a;rw?grﬁg ratmy @gtweelnu ﬁr@slpr@tlfe!@ énediyvhang
condltlgﬁé(c{)éﬁtﬁ%e%%b gﬁ%ﬁ"‘}é 'gggﬁ] Fn%{u\érﬁ?é Q?E%Erlfﬁrfefér%do ﬁ'ﬁéﬁ%dﬁfm
used ior infest Zetis and prapagaie diinas mmorbg ﬂhetlczaj/é@ éhemegrowth Culture
medluﬁ’]r ﬂ#o?@?)?egera%% Qo%énseép%% @J/v EdY %%&;r Gvﬁﬂ?lé(éﬁtdg@afé% wiv

nvention re
T3, arpﬂ 0% expdiohally fmeprwpmmmwlthvﬁﬁ%s@év iproteinl ytrodisete.

oty TREREIg 0, 6 EFLE i S o0 chgpdpeaiaD

mediumedties mobcantaios agy proteimbydrolysatei on: a) infecting the
cells with the virus 30 b) propagating the viruses,
and c) harvesting the viruses. Optionally the
The promeseof @lalvprodsction isulbetier tundetstoodneitioregardelo the steps as
steps. It is a further aspect of the
'HUStra?elHlsjgﬁ(%ﬁl}J!?\agntl on to provide for a virus produced as
hereln descri bed and fornul ated, as an i nmunogeni c
o :
In brie hgpérig tstetu e(b %'1'5%9 Ulré}sin%ct;@‘bﬁﬂéé]%gcr:llurd?agegge;?é?ﬁ'eﬁfe E%I%a‘#gﬁ%re@
accordirmg twmetprodﬁs\/@dZﬁOﬂh&M@C@@'mEﬁQGMAMEM are infected
n t he |t ; .
with tEBEORERe SRt aSE s MR SobBior 8 LY Ff Rkl i
the us;jal lprasgssamn used forutheevisisapebdutian. t he ac sbcande stepdifemyiral
ed t ) [
pronagh3Bh, pRelR SataiiniGibaRaat i FndteTBdeRls ShoM e
atmospherenas thos rautiaely LApplied irotheausuak prcesses dppdisth f@mﬁie virus

N

the one applied in the usual processes used for the virus production. 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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condi tioned culture nmediumis between 1:0 (100% fresh
medium and 0:1 (100% conditioned nmediunm). The

waeendiotdoehed nmedi um represents preferably fronPOI/EP2004/002067

abo_ut 75 % of the total volune of nedium Preferred
rati o betvve_en fresh culture nedium and conditi oned
inactivaad, t tscomisedintimadifielt Lir(§@% Ihr paitit@ee, sitendiatadovidges for

_stil 1 f : 0 %
vacones o S PSSO PP b i e
not |imﬁécg_$dn/ &féﬁgoiﬁﬁa& téi!.et)_rmté)vovimslr at4on Ihm‘pimlé‘hiaﬁr @sh hegdesuirus

I Um an n I.one t " 1 00 9%
HSV, GriamasioTes ST KERDR ZBiRer S oV TRE R R S B Y.
flaviviridié ael depbles ving) f}%pﬁﬂﬂ@ﬁ eirnd HEY, napanssei @‘mph@liﬁlb uirgs,
vellow @5 riels Posyida, (e cERNpE R e BERa MBI v hpqniagings,
\/ario/aam{sb S Pi@ﬁtngomlahé )(it .é.ued:l’rwr’r?s upplsecidrtiedess Mo Do A wirlss,

. _protein. hydrolysate,. r . .
poro ot B EUARES Soaic] Tl SRR BB v
togavirigasi (e Eaa;srnn@qtiimm eh?pﬁa_lyﬂa yirps,oReballahyidssh| yepsdeavirides
. rocess, o ir . t : i
e, +BRGERSE S BBt e el RS 40,
paramyxﬁviﬁdé@(i.,e. Z@aﬁeﬁ Wirisd, Mﬁq@ virfuelr Pariafrdiuenasi \dtses esphatory

chor - en ' 1
sy 08 B RSO Tt T RGBSR 08,
Orthordjeviiiddeet eemfiusvZatvitubes) apmulassified vieusds [is. Hepatiiie Esviruse,
e e

rus pro
arenav&ﬁ@@ﬂde.S%m viras), Bunyaviridaeofpagsft ivafley faveewiras). drelahsther
ubat

are .at th t '
B
inventidtwi Q\@Eﬁ& ?ﬁe pd@tﬂlﬁd':tmh_ df (Ddéccmhtﬁrr\]aht lptmeing emresséddﬂ .adhareat cells.
ird step, e Virus_ i.s t t
ol SER AR L Bl Lk o
(canin@é%@i&%@lﬂ&%ﬂ@&@ll)‘, @ER (@idielhyErmDrwﬂElibtdde?ot) éﬁdeCI_‘l@t (cbiiesd
ovary) Z8i 145 e BT SEEET ot S AP 205 BRURIER! Yiploi
cells SUENEY Rk exathply MRCBNW 1t380 MEG-4 pPIG-BdFRid-2j MRC-9, IMR-90 and
r cLion, see tit A, Vi I
MR bRk a5 S pafiGHal Pl Pols e Hieb e B 1o
inventién has@gsen buccedS forBhe preauetien &ftispadts Andrug3Mumps virus
439-449). 35 Exanpl es of viruses and human viral

and V4\ccines that can be produced using the medi um and
the process according to the present invention include

live, att d, 17 2004/ 078955, PCT/ EP2
Accordifhdt i RI<eTSq 8eenmbi He. RUTTEoaclh ISRes T any of e
followiﬁ’@bﬁ'liﬂ)s“ewa@é preiPér{ré%ﬁ h@bﬂdis,\/éraldp@siew fc-lIAIV, pglMﬁuseHSVeeﬂ;dmtally

can be propa on - ! cel] .
V-1 e B2 o GRVA B, o isn BEGBGUHIRT (1o dUSqyos virs.
Mump@ RN \PaFaisfiubna®Yirusee Respiiatdrd 8endytialevirus PYSVEY LS

HSV, cytonegal ovirus CW, Varicella Zoster virus VZV,
Epstei n-Barr virus EBVY),

On average, 15 generations are required to start a master cell bank and 10
generations are required to produce a working cell bank. At least approximately 15
generations are required in order to carry out an average batch culture on the 400 L
scale. Starting with an anchorage-dependent cell line and using the medium
according fo 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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5 flaviviridae (i.e. dengue virus, Hepatitis C virus
HEV, Japanese encephalitis virus, Yellow fever virus),
w@onorsosme (i.e. Cowpox Vvirus, Mnkeypox vir UBCT/EP2004/002067
vaccinia virus, Variola virus), Picornaviridae (i.e
echovi rus, coxsackieviruses, Hepatitis A virus,
(WCB) Rathiapptaxiraately 1|€|"gdﬁ|9kdtlbt!§, emjl heneouicultglaavithiapproximately 15

I Us ora Y% Vi rus aviridae
generafiiis Ut sarilcd fepeloped apfi i Mo oo’ fifeplaghous
componerits!8) anifmapathiavi ri dae 10 (i.e. Hepatitis B virus),

Retroviridae (i.e. Imuno deficiency viruses H V/ SV,
par anyxoviridae (i.e. Measles virus, Minps virus,
The prEsgniimidntien zikoviantsesateRaspiusatodriye ciyure yhédiblmvas bisrein

above dexgtied fane s &fio oy Hilot engBrede i alisnggnt
cells, nvdre Lpﬁs@sba,blymda@&ﬂb ey most pﬁaabl'y.wiméllegwm 4s mammalian,
or prefefebl e dbis ke ot of IFelinveibh i biob 2 depiiture

that carheisagi thed@eur.(re @edidnmiagcordingsia e nyaantion dared (the ecells

i ft val fever v

preforafl It e Et pRr P b e Dol B oy SHRa RS B, B
preferadiyCmirdalngudhoest iaemmatiareot preferaistg hudlen tlls. pr oduct i on of

reconbi nant proteins expressed in adherent cells.

Pref erred anchorage-dependent cells include for
The pr@@ﬂﬁv@nﬁkﬁ%@ﬂh%@@te%vmﬁs: a@%u?ﬁroapdtitdﬁaéblglbykhei rethod

o_Fj.br.opl ast) an ,
as her&lf‘hr"??@%% 2 f%'l&? 56'?%8? |n;§ Xa’ﬁ‘& hr?ﬂrg" gﬁ’é‘?‘%‘i‘%uf‘ an'iF%/lP vaceine,
comprlﬁﬁ@béfni)@ﬂ; Saidi l/rmsacr@umﬂch ofita gephaemneacsieiohiiyhoekbptiable caeidrs
s for exanple MRC-5, W-38, TIG1, TIG7,

exc'p'e&ma@u -9, IMR90 and IMR 91. MRG-5 is a

part|cularly preferred cell line. The process

i to the invention has proven successful for
qu@ﬁ?‘%&%ﬁgcti on of hepatitis A virus, Minps virus and
VZV. 25 According to a preferred aspect of the
n t,ion fected with f th f ol
Figure 1 B0 g6y Enaius S spttacenes testissid Srin Aagomesin
proteages! foiocall deteschdhVan®egied thal rhediuriQé- dbfrﬁedilnl'E%érﬁble S YV
Figure g £4L 2Bty egRG-& F4E FFAitscstrs ey brigg g and Sromelain
proteaé@é@pt:éilﬁdéw()hn&m and Uéhg e mgdlﬁﬁi\ést defidyd erBxa@‘rpléW.&lr lfvlge,
required to s ster ce :
Figure a el GHO A GG RIEGe: Gl seiercpadi, Febudng T ctddgomelain
proteamkca?deﬁ@érrmémahd uéihg Itrgaﬂbduaﬁmmetfma & Exal:ﬁpre I.1.
rati.ons are requir [ er to car _
Figure S EReBet cfCeb ety Ghine RuRGnoals Sehatehodest Ehined

with thwméma'i@sgrwhéu agemtiﬁ@@ndﬁ(mdnmhdr coirpen@its) &5 Blarhpie 1.2
cor to the pr esent inventi on, It Is
SUpp'%@?cg]Pigat'@ﬁM@?%Wq} he sane plan to prepare a naster

Figure 6eChli bﬁjbhrt)( &@mg MRCS 236iRY sbticBBdretedtot3gingd @iith ARS nivdich
as defrp@%yo rEg!én gl)ce(ejlf)b@@wdual%:%m\{)\gngrcr)tg)d'ér?(z %xample [.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 (ihdividual 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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10

15

(WCB) with approxi mately 10 generations, and hence a
culture with approximately 15 generations under
weondiotdoens devel oped with the nedi um free fr oPCT/EP2004/002067
exogeneous conponents of animal-origin. 5 The present
invention also contenplates the use of the culture

Figure HBQéIUd@n%&y BeRed Bell FEPRING o RARC-BhRls hriultiplib® bg ubihg Viaii awia

ref er abl I pl oi d anchor age- dependent
bromel%lgpr(geagﬁ)fpg %‘?hé')l’/ﬁréjr eukaryotic cells, nost

Figure DI €bieviability cﬁrumb cef BEHKiFS of TARTRS icalls muRibligd BY asiaglfiin
man cell's. I's al so an object of the invention to

hu
and br%m%@/ﬂ@éotaaieefpr C%'Lﬂ’%%ﬁh@’e“@ ‘hat conprises the culture

Figure m@d’ﬁéﬂ@r@@ﬁﬂ!ﬁmp%@ﬂ Bafili®y HTIMROLS €lls andhidise b?@lsing JficthGand
referably d 0|d an?horage dependent cel nor e

b“““@@P§W3?%ﬁ? fr esl Pcells, nmost preferably animal,
Figure SMCfCe’iISdMYHJjurﬁfg @éll @éﬂt.@g aﬁIMRm@rww%ulﬁpne’dh@y using

esent invention furfher rel ate irus
TWDZ@%ﬁ’dP%JE?'&P%BE‘%???&BI'@‘“&999'9%{@ dr's‘?t?afén‘g"‘%‘é‘\‘/her ei n
Figure d@f@éleﬂabuhty cff@bhh’%belf@éﬂdr@soﬂMR@ -3rediRafultiglicarngdngszean

ral _vacci risin dm xing said virus
(Pmd'gﬁﬂ)p‘%ﬂ rgfqt%?ﬁev\ﬁ“i"l'jrr%eﬂhf&lf Reltdsie %@ﬁqty acceptabl e carrier,
Figure QBC Cléll RSB dlﬁﬁigué@ﬂnlﬁank QIRARICESMRS mMidfie @ WyeTdpzean

density -5 cells senescence test using

(PrOdlgﬁFb?rHP%%a%'@?Yﬁf%eﬁ) fobP%ﬁ‘?é%"éEnefrBr cel | detachment and
u5|ng the medi um as defined in Exanple 1.1. Figure 2.

|ab|I|t dur i -5 cel |l s sepescence t

The imGBiG1 WA I HBRT B PRI P TP BBaaen MEingapamples.
det achnment and using the nedium as defined in Exanple
1.1. Figure 3. Cell growth during MRC-5 cells
senescence test using ficin and bronelain 25 protease
for cell detachnent and using the nmediumas defined in
Exanple 1.1. Figure 4. Conparison of Cell density
during MRC-5 cells senescence test obtained wth the
medi a as defined in Exanple 1.1 (individua
conponents) and Exanple 1.2 (supplenented ultra-MVEM
medium). Figure 5. Cell viability during MRC-5 cells
senescence test obtained with the nedia 30 as defined
in Exanple 1.1 (individual conmponents) and Exanple 1.2
(suppl enented ultra-MEM nedium). Figure 6. Cel
grow h during MRC-5 cells senescence test obtained
with the nedia as defined in Exanple 1.1 (individual
conmponents) and Exanple 1.2 (supplenented ultra- MEM
medium . 35 Figure 7. HAV production on MRC-5 cel
multiplied by using ficin and bronelain protease for
cell detachnent. 19 WD 2004/ 078955 PCT/ EP2004/ 002067
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Fi gure 8. Cel

density durin

cells multiplied by using ficin and bronelain

wW@e@iez9ss f or cel |
of during cel

using ficin
EXAMBEE dchnent .

det achnent

and bromelain p
5 Figure 10. Cel

banki ng of MRC-5 cells multiplied by using ficin and
bronel ai n protease for cel
1.1. Prapeiratiateoa fresbiumedigmcdfisom indinidualcomprren® cel | s
multiplied by using Trypzean (Prodigen) or

(I'nvitrogen) for cel

det ach

g cell banking of MRC-5

. Figure 9. Cell ®PCHBP1001/§02067
banki ng of MRC-5 cells multiplied by

rot ease for cel

| growh during cel

detachnent. Figure 11.

r Pr ot ease
ment. Figure 12. Cell

An exarnpleiyl edyanidoedus i fraghcelliuren anediung cempavRes Fllcen mest of the

Commcgﬁjih@r%ete Ireiggsda

) ] WP

etach

Aol e

Mre@on|

Igure 1

g’ﬁwg%glé%&tably

supplegreotedivithihe gepveb facttysrsin meptein hyrohsatecas ksterintalle Red

by Trypzean
cel |

det achnent .

(Prodi gen) or
The i nventi

on will be furth

rProtease (Invitrogen) for

er

Table deddediypdrepyronheornpdnents ef@ninderibinm ti ng, exanpl es.

AWV a Nl aVal

A1

1 la¥al
1o ZU

Wo-260 078955 PCTEP2 04/08%967 EXAF CE hm%‘%éd

Prepar ati on SionseRiFalion TAReESUm £ r o ETREAY T dual Srec

conponents 5 An exanpl ary adyeANCERE}IRE repgas ¢ eangeairation
Compdredit um conpfi ses aldg/lor nost| of t heng/tonmon mg/L

ingredients|as Tisted in labje 3. According fo the
NaHszé‘Zi‘:%E+ ; ;sz; - zﬂain%.;éié‘ i t_abi Y auppg C_Ilgdlt ed Wt ildT ;I.;gg
Na2HRGbl e 2. Table 3 20-4¥di um ffee frémSonmponents of 35
Nacl ani mal origin CoggemBoedi on fangepob7eberr ed| Pref eg7add
Koi COTCeT A {7 ZEgRegROTCeTL [l ey GPOTET] T L
AINOBQ 400" 25.- 5 25006406r0-80004" ah G000 E-0/00096 70 — 19900017
AICI3.8H21 600 2504 400.30090140033 0} 00.000E58-0.00008% 0.000012
Ba(C2R302%010- 0. 000GHE0dR0eAAER7 Al GLE06RLI0EBOGO0DO01 - 0.0000255
Caci2D- J000S- U UPOUBU WauFRgL2 Rl CoH3aglogo0. O00PD1-0. 48s
CACR2 M0 5vipo | 0. 0A0BRITN0EE o hobRRER-BRE8% o qooBbEd0187
CoCI2.6H20 0.000001-0.003 0.000001-0.00003 0.0000238
Cr2(S04)3.XH20 (x 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
Kl 0.0000001-0.00009 0.000001-0.000004 0.0000017
MgCI2 5-150 10-50 14
MgSO4 20-150 50-100 72
MnS04.H20 0.000001-0.005 0.00001-0.00002 0.0000596
NaF 0.00001-005 0.0000092-0.00002 0.000042
Na2Si03.2H20 0.001-0.2 0.01-0.1 0.07
NavO03 0.00001-0.2 0.0001-0.0009 0.0003
(NH4)6Mo7024.4H20 0.00001-0.002 0.00002-0.0009 0.00062
NiSO4.6H20 0.000001-0.0002 0.000009-0.00009 0.000065
RbCl 0.000001-0.0008 0.000009-0.00009 0.0000121
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CoCl 2. 6H20 0. 000001-0. 003 0. 000001-0. 00003 0. 0000238
Cr2(S04) 3. XH20 (t 0.000003-0. 0004 0.0000005-0.000008

wW@20000066 15 H20) CuS04. 5H20 0. 00001-0. 006 PCT/EP2004/002067
0. 00009- 0. 0008 0.000637 Fe(NO3)3.9H20 0.005-1 0.1-0.5
0.3773 FeSO4. 7H20 0.02-2 0.1-0.4 0.20433 (02

SnCl2. HﬂS’OOOl 0.

0008080089808 - O!
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993 0.0000552
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L-ArginMap¢h 20- 1
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50- 190508 VIS

4_F20|@-09p001-

. 005 1065

L-/\spapa

A A-A-C—a oo
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0090 1596
00009 @ 042-

‘rlﬂ')gl

U.

mUE'

d1-0 23. 675

L-Aspadicggich 1 o

07__NaV®800. 0000

0.2 0i%81-0. 0

09 0. 0688

L-CysidifNHE). ARO7 O2

4. 4H2000-8®001- 0.

002 0. 6<2009- 0. 0(

09 0.3688

L- Cysu% §ﬂél 6H29

. oooog~1 89 0002

A

— 000008 g 00009

0. 0009%721

L- Glutagmk{é@l oor

“Z004F878095

01=0: TUUU
RCT. [: /II 00206

907000 00001
7 HoN

712t Eg;jsg?

Glycinen, 00001-0. @

009 0 obﬁ@og 0. 04

T T O =T T IE0

009 0 ”@%552

-

'nS04 3#G884

L-HistidiheQHECDHBO0.

09-0. 416-70107 Zr

OCl 2. 824280 0. 000(

1- 0. @62052

L—Isolei%@ooo_g' 0.

00005 §p.0§§0322

L- Al appn@oo- 50 1

0- 25484443

=Argrnr e HCH—60 - —ATSpaAra N U
T A AT O parthdAei-d 2868 1o 54 Bl e
L-Lysing.H§Jst ei n_HCl HPO 802480 1-2d 8 6588-100. yst ilne. 2HE9-07

L-Meth®Bin230 25- 50 28. 07280 L- G utlani ¢ A-25 6-50 40- 35 15.7976
L-PhenvRizhip@d Gdlycine 7568 15-50 (33. 692¢h.44-- H st ifdi ne.ogldgkp
L-Proling ) ) 2.45°¢ 10-45 28.0623
L-Serine 2-50 10-40 251174
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).HClI

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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L-f sol euci ne 10-200 20-100 46. 2413

L- Leuci ne 30-200

50-100 58.31 L-Lysine.HC 30-240 50-100 79.07
wQ20080H98HMI ne 2- 60 10-25 15.7976 L-Phenyl al anP@EER2048002067

10-45 29. 6352

L-Proline 2-45 10-45 28. 0623

L- Seri ne

2-50 10-40 25.1174 1 -Threonine 20-150 20-100 40,9444
Vitamine E(glphaphan 3- 26.0801-8.19. 3198 LO0.00t-0108e. 2Na. 2H20.0049
Tocoptierdfp0 10- 10D 55.7718 L-Valijne 5-150 20-100 |38. 05
v|taan;é EIDBSHRY] VL= 30 Bag1 -6 51 V2P P@Bh?b%@i‘te FOT'T @ 00865
Vitamigg K10 02 b 0173800 UPEhm nel A (REVHIGIF 0. da- 0. 10-0049
(Menadjogel)- 0. 09 0/ 0686 Acetate Viftanmine B (Nlcotlnlc
Thymidin®01- 0. 1 0] 009- 0.00®1-6. 03725] Aci d).0®42t am ng Bl 0.1764
Adeno 2§g& 20 0.B-5 1. Q@%Z (Thi am ne). U@L5V'ta Hne B2 g.40
Trhof Jotigofnl " g0 12 (R poll ane) Vitarine B
Adenognedpophaisl 1 0 B0 OZngnQr;hal D1 Vit oo ne &-098

(Ascorbic 0{001-30 0.01-0.09{ 0.0245 ACId) \[i tam ne D2
2-DeoiB8ds 0.1 0/ 01-0. 0410049 ([Cal ci ferph) 22 0.245
D-GlucgeS e 078995 P T PRI 0200 VIrea060 = (3 P 264
Ribose 0.01-0.9 0.09-0.5 0.245
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 plI/L 0.0001-0.0009 0.0006uI/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 A

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 15-35 245
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 ul/L to 1000 pl/L 80-200 pul/L 166.7 ul/LL
solution
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Tocopherol) Vitam ne H (D-Biotine) 0.0001-0.5
0. 001-0. 009 0.006615 Vitam ne 1<3 0.0001-0.5

wWO2@307095009 0.0049 (Menadi one) Thym di ne 0. OREBEP2004/002067

0.09-2 0.1764 Adenosine 5 0.01-10 0.1-5 0.49
Tri phophat e di sodi um Adenosi ne- 5- phophat e 0.001-0.2

Plant oP yéhist derdvdd: P98 2. WBepgyr 1 bose 0. g§ ér%lo ) 00 249 2500

H00- 4000° 1500- 3000 23 01-0.9
nydrolygafSy H%?%SB&Z% Li poi ¢ acid |(Thi octic 0.001-[0.7 0.01-1

Wheatl?ﬁmeﬂeaq acld) linoleic acid 0 001-0.3 0 01-0 1

0. 02058 Adeni ne. H2SO4. H20 1-10 2-6 4.9 Choline

Chl oride 0. 1- 1¢eaqcﬁfrlﬁ-i&@%ck@d@aﬁl amne HCl 0.1-6 1-

Compchel ET O A e . OO b o O o 0 a 45

| O UUUIJJ-I W | UL al 1 Ul v. UV L . U I UL
FeCB-%‘»é:Qﬂnn L 0.01-0.6 0.09-0 &2(42@41 H\/nm(anthinp

D-Frucpse1- 15 0/ 09-5 0.17346 Hypox&®d0ao ne Na 0.01-6 0.09-5

1.1711 i-lnositol 062021061495 I\IaPyruvate

051 60- 120 82 N| [N aci nam, 0.

"In Tale 3530 Sngfap gttty (iSeiBBlece DG 654 5 ddh sodrosn

additiol id024BorganicdrdAhospho- O. 1-3 0.9-2 1.2 Ethanol am ne
Putresci ne. 2HCI 0.001-0.09 0.01-0.06 0.03969 Sodi um
acetate 10-50 15-35 24.5 Thym ne 0.01-0.4 0.05-0.3

1.2. Pr@pdréfion Upiaei fresi0.mddilmd fien®d = @othlerbiedly available medium

suitably supplemented

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 K bbb =

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 : 0.2922 g/L
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Xanthine Na 0.01-0.5 0.08-0.3 0.16856 d utam ne
50- 300 100-300 292.2 NaHCO3 1000-2500 1000-1500 1170

WORPES782F0D0- 7000 3000- 6800 6670 Ferric fruct oBET/EPI90002067

50 pl/L to 1000 pl/L 80-200 pl/L 166.7 pl/LL solution
23 WD 2004/ 078955 PCT/ EP2004/ 002067 Pl ant or yeast

- d;pudo‘égdo(gg,]éygoo 1000- 4000 2500 hydrol ysate,
pref erahl y wheat peptone Ferric fruct ose stock

- SUENEI ?é?%ngrﬁ PYhcentration' > ng/L  Fed 3. 6H20

- 22oldhife voloose ub0000 I n Table 3 above, an iron
conplex (ferric Fructose) is also used as an iron

source in addition to an inorganic iron. 5 1.2.

MRc-sPé@@amhlaw affma-filekesdn m ol ramae QHM&! @hal dottivated
um suitably suppl enented Commercially

accordig o | STeCcTT SHSHRSSOM FAEMARAIARG 1V gS G A gB P (RlsaEuee

aboveémﬁmfoubwl iugnitufy sdnetde-f ree Basal Medium w t hout
-dutanine) availabhle from_ Biowittaker. The basal

m@&’ iR GHIAN RYAHS TG el G0 BhPLeiRYn amdiurscomposed of

amgwcp&b@,ﬁbr@utméoﬁumcl assically deS| gned accordi ng
nuf acturer's instruction, be suppl enent ed

+wBip s oo O 3P0 X e adIE PR

agg%)bf@jndm@eleg mégﬁm{l TES = 15 Insulin (aninmal origin)
+ Transferrin (ani m Et hanol am ne +

. sQr'ém %ﬁ'.')'noew?éwnr%ﬁmn"kdg 19@@?! o gV inedigm £eEwRsR of

t he 5reepssmitdRedseelements from aninmal origin (serum
§S1ITES Thi s medi um has_been supplenmented with the
I

ovFR ”’Pl%?‘é?ﬁ”%ﬁﬁtémnalaFD?ree from conponents of
primary and secondary animal origin: 20 1. 1G—-1: 0.1

ng/L. 2. EGF_ 0.005 ng/L 3. bFG-: 0.003 ng/L
Cells are cultivated in 175 cm? T-flasks until senescence (+ PDL 65) during + 3

months (e.g. 80 days). In this procedure, the cell inoculum is not fixed to a targeted
cell density. Celi countings, carried out for control, show that the cell inoculum
densities are included between 9000 cells/lcm® 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 lil, 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 NI
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4. Triiodo-L-tyronine (T3) : 0.066 nmg/L 5. Weat
Peptone El : 2.5 g/L 25 and further with 6. Ferric

woemevTes 0. 1667 m /L 7. Sodium Pyruvate : OPOBEPZH04/002067

The follow ng ingredients have al so been added in
order to optimse the culture 30 process carried out

Process) fbh eprolieinge aRfm410BP ONAHAIS eﬁfch%'ﬂég']@ nd¥nt: cells in a
/'L 24 WD 2004/

cultur%@ﬁﬁmaekfﬁoﬁaav re qf@axéomny"ggtﬁvrens@r'mﬁl arigin.
(Na2Se®3) : 0.01 ng/L Ethanolamne : 0.0006 pl/L 5

- Ils froman aninmal -free cell bank (PDL 21) are
Step im'oé:egﬁ%h@ﬁ'lﬁt ivated according to the process
di scl osed in Exanple Il and 1V, using the nmedi um

b-cul t h
The affigmeag oF PR cohRepEreBg et Foll B CIRAD i oo culre

flask, @r Eéhﬁ@eﬁeéllhdl% DW%%@@M& cohtgirzr %0 %ISCF&E,@%H@@n%dIum is
ium 10 O cell ingculation by ratio 1/4 in 100

consndﬂqed@‘s ag?%\%ttﬂ“%m%’m% SR ¥UERe vged fQSth%‘B‘PC%Wﬂl af itmesils.
The cdlm@elplr@ Wééhéalﬁwce 68hla Pﬁ&%Hét@tBLﬂﬂér @éluﬁe’iw@sﬂéﬁ; \inekidy

m conposed of 12.5 % of condltl oned
with Eﬁ% Gﬂgfge%‘h ab%eé%grﬁ%g ta ghetd greaEal 7y T4t pesditerf PBS
and préetabfy @bodt C.2Idramat §dldbdirabied cn2 T-flasks until

senescence ( PDL 65) during 3 nonths (e.g. 80 days).

In this procedure, the cell inoculumis not fixed to a

Once thélfclﬂafyér ls%dhedea%hﬁ%len%lhmﬁ(?ﬁ'mé PbfeasedoitBf i®Hbded
trol, show that the cell inoculum densities

so that&P%tq sl deliayer Resedod eeatas Wime s aaodgboT micr to

2 milcheldnd/ preferbstf 00.633%) rsiRReSEeHERab. ONRAY P?dﬂeas-ghgollyfga ®
prepar%\cﬂg s. reached the PDL66 after 81 days o culture wth

e AisseHinm of theeazyne in s?%mm@;m%ﬁ%wnmm A target

of aboGENO3 GRARE t¥BHoGDE B %@ﬁhs of IS BE d’glﬁgtrﬁrto‘f oPBé 'aHatﬁrék%ly
ar e GQUIV

avout & gl S 94Smble: nkhn ARG drelasse silackilios BBSVEDTA i
the on@f@asgmétﬁm @er@ﬁatéld SEHitloAl/RE §L §%fﬁé|§ﬁt' ﬁ?@teélilﬁc a¥fuitG o b@ﬁﬁ%

sepnescence at_aroun yS and

an efﬂc&qrg\ﬁpy] detachmgnt. Dhpe g@lbgﬁfgcmn% igoppnsidered as efﬁcnent when a

majority of the cells are detached from the flask and when cell aggregates are

dissociated in individualized cells after a desirable targeted time of about 5 minutes

to about 30 minutes and preferably about 12 minutes. The enzymatic activity of
some proteases that can be used on anchorage-dependent cells is given in the
following list for example, but not limited to :

- Atargeted enzymatic activity of about 5.5 WUPABA/mI to about 550 yUPABA/mI
and preferably about 55 pUPABA/mI is desirable for Ficin (one unit of PABA is
the activity of the enzyme which hydrolyzes 1 ymole of Na- benzoyl- DL-arginine
—p-nitroaniline/minute at 37°C (Methods in Enzymology Vol XIX Proteolytic
enzymes p261-284).

- Atargeted enzymatic activity of about 0.001 Gelatin Digested Units (GDU)/ml to
about 0.1 GDU/ml and preferably about 0.01 GDU/mI 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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In parallel, cells will derived fromthis culture are
used to produce HAV according to the process

waele®eniddssl in Exanple 111, using the sane nedi BCT/AB2004/002067
descri bed here above except that the EG-, bFG- and T3
concentrations are reduced to 25% of the 30

- A tefgdez@ném@tﬂaua a@trﬁfyedrf]drrésbomd]m eehlpraepvduangit diudisdbut 12.5
exce
nolFnlicR BRfniCl” BBbue 12 g, H0S vt MLt (1267 Kol

desimbtarfor atburelk fang“annpdmseasaf freim tAheorSytzaét (aekoldii®y to the

culture. 35 2004/ 0 8 55
MaBEECEEY 0 G2 b Orrﬂﬁ%lc@ %) AVERHB AL FRYS 5 H@eno 4460
Colvniries Fedraeage- dependent cells in a culture nedium

L T T e e R R

ug/®il (25 pa/nd he EBoE- U8 PeYicthe Bhd BRidrabiy|zbonie 50neMWN id Bedihle

for ira] Festeriintiiense, 0BT i BB uERring o oPrdheTagturer,
Ly\mnnmabimmmndﬁdl imapedusdd Fags Uc%d}afeﬂf‘l!lm Colombelles,

| nocul ation of the cells. The cell layer is washed
FeFLe with a Phosphate Buffer Saline (PBS)

- A targewdeereyn\edc i&uwry bhaEEDIEAOOAJSFHﬁﬂQi 0.ofusiyaltang p@éferably

arrB of EDTA per liter of
1 G5BT Bl dor B ERslacroriing e, anWeCtel: PoRgen.
10T SatewagyRIvd, lauwau@be@buege StdtiohcTerks Arshsmpipiufddiger code
Rg tease solution is added so that the to whole cell
T $ is covered. A targeted volune of about 0.01

- A mrdeﬂw dil@tionl6f thebioeRBonutien sFedRiuald imes QS&ﬁ)Oﬂrﬁr@ﬁQaddS
se so are

t |
prefirathi T fineeap GeRuSRRoRd™s il Pe CalbriBada: be swPplier
Inviiiogén, B11miSERéy R¥adal@rthd (sifd, Moy, aBaplie? - datddquss

TA per liter of PBS and preferably about 0.1
n“'BI’%\rE@/'Abdgs desirabl e. The quantity of protease added

to the PBS/EDTA is the one required to generate a
tic activit

th a su flc ent, pro
when f elepBmot 1 Ab8arvec o eskds Bl kel ARd hetgelslppension
is couedfea arr:]éw e’enltel ¢cﬁrmnér3u?ierdl?ﬂ é@fﬁec@f/érlt err:]maglrnunﬁencegrs mﬂﬁé]fl@ék Itsly
. O, S are de e rom e as an en ce
rinsed Vé*&b{r%%aq@yeamed'un WL P OUeF ot I (RS omA Sier SenieeT <
Cell sugfengion & Hen iréafylfer thalcaRinpdulblidresteh optheWell Dankings®p, to
about 30 m nutes and preferably about 12 m nutes. The

enzymatic activity of sone proteases that can be used

Step 2:0CelPIMoBAla%igA- dependent cells is given in the 25
following Iist for exanple, but not limted to : - A

targeted enzymatic activity of about 5.5 pUPABA/nml to
Anchora$stépdraenids&naBtathed aner @élﬁﬁ@céé‘hﬁé’nt&%@dﬁbe@mpﬁ@% A

is desirable for Ficin {one unit of
can be lnoculated in new flasks following

hese 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 celis are inoculated at a targeted cell density of about 5000
celllem? to about 40000 cell/cm? 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

27



10

15

20

25

30

35

the activity of the enzynme which hydrol yzes | pnole of
Na- benzoyl- DL-arginine -p-nitroaniline/mnute at

WQ@Z@40pMoshods i n Enzynol ogy Vol Xl X Proteol ytiBCT/BB2004/002067

enzymes p261-284). - A targeted enzymatic activity of
about 0.001 Celatin Digested Units (GDU)/m to about
miuie GDfesh auftdrepmetiznalzing advdition@d GdedBidb) niThé sconditioned

500G, WY TR, R B, YR i b

detathnentastep $sder siap 4). d'Erneeqmanquofsmbdrtmmiédemeﬂlugeécmeidne then

e ] S U SO0 P R BB 6D eI 10 % to

abbatm%ed cendnyormd ediotn iy ideyirabde. r €6 pivadinrexatipls f@aridREHN

oo 3. g B 55 e I 25 el P 0

préfi erablyedemmblef ampal tapred béabdeuif 0.02% Mnl/coryipazbolia GCoil/cinh of

o the, manyfac Lyven .Za r dial, 11 avenue
culyffermiiootedita bt Lt b FelBE: Sncey. T
targeted enzymatic activity corresponding to a protein
quantity of about 150 pg/m (15 pg/m to about 1.5
ng/ M and preferably about 150 pg/m is desirable for
Siep 3naddlygrovlibct eri al protease from B. subtilis (according
to the manufacturer, Lyven Zac Nornmandi al, 11 avenue
du Pays de Caen 14460 Col onbelles, 10 France). - A
Anchortagegjebemuam zglmahbcmlaied in/d:etllycmﬁreaﬂusutaré%ubﬁé’d rat tHeoseinel
USP/ i iqrdesboab e

¢ f ﬂ1 %a[ a§h¥ | al Oldent cal

emperfiy s 83 %38@88 Roe SSHALTRERGFR 'BIGEE 8%?1,‘3” o8

cuIture@aﬁlﬂ}/\a@TBdr)naﬂ\;ts Sﬂbhimal—agglﬁbl Fggexaﬁih;ﬂé J a)garg@etm?pe?é’ﬁﬁé o;
act u X :

about YAR48 Gt p e ereta T s R0 WKL S e

incubatisref erably 30 tines is desi rabl e for the r Pr ot ease
accordin toI t.he Sy Lier, |nvi

anchofgBE 4eoepdity ofls i atRn sV s R el gy e Same

atmospme\’ézeés &E}sé%})hecﬂﬂ & @Bu@laﬂrbc&?é@tdﬁmhonage-@bsaﬁd&td cell
S | S an us nsJl O

cutturel i A B4R ReT . S carmEle MRE S elRe P agukaed

with oravithiexi 0ONcohtraleindwithtdravithbaisislatigse humiiitgdontrdlh fresh
culture nmediumwhich is collected in the sane sterile
container. Cell suspension is then ready for the cell

Step 4i:rCullbarikiog) step or the cell banking step. 25 Step 2:
Cell Inocul ati on Anchor age-dependent cells obtained
after cell detachnment described in the step 1

Anchorage-dependent cells obtained after cell detachment described in the step 1
can be frozen, for cell banking, following the same procedures as those applied in the
usual processes for anchorage-dependent 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-crigin 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 methylcellulose.
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can be inoculated in new flasks foll ow ng these
instructions : - Cells are inoculated at the sane cell

wa@lengirioes as those applied in the usual 30 pPPODEBREE002067

for anchorage-dependent cell cultures with
ani mal -origin conponents. For exanple, MRC-5 cells
are inoculated at a targeted cell density of about
cell/cnm2 to about 40000 cell/cn2 and preferably
EXAM@&Tomeen 7500 cell/cn2 and 25000 cell/cnR. - The
Procesgofoimehef prdducgioowoh viewsesmimdaitichal noo hurean | aisshorage-

fter.cell inoculation, is 35 the sane as the one
depen %&?"?ﬁnﬁﬁgﬂ "s;eu'gjle%!%gcesses for anchorage- dependent

cell culture with animal-origin conponents. The

, growm h. nedi umis conposed of a 27 WO 2004/ 078955
Si@p?’PO%@E%%%’%ZOG? m xture of fresh culture medi um and

condi ti oned medi um The conditioned nediumis the

cell, cultu L um LEeCOV.Er t.he.. i QNj RO
anchorgy-peSidett e SRS QU8 ¢ ae)igolG8, SE G g
as thoseoanmblied dmée nedl proceskdedot andhoeagefdershdengdiell rouitgres with
. dependent an, t cel [ j at.ed. / o
animal GER G or§Ps; o &amplse 2O e s Ehon B 98R  Bhoutt I
desirabtiefer ViiT-6.celloinfaclien by Hepatitis| A2 Virdo(HAYRC-Celis @ed infected in a
. cylture, .a target of about 10 9%t % 0 ,

meciurg i, ¥ gl roPipo RSy ercherpi, Sesdtped id Lhflepenteo
with indradigets actordingud Table 25 Fat the vizalt rodilidion, tBe prdteinthydfolysate
is opfi cullture medi um added into the flasks is preferably

IS OPtoRsi rabl e. 10 St ep 3 : Cell growmh Anchorage-dependent

cells inoculated in cell culture flask are i ncubated
sane _.tenperatures as those applied in the

Step 63 Virdaf '
ep 655 YURl BIQRAGANRY o “anchor age- dependent cel | 15
cultures wth conponents of aninal-origin. For
exanpl e, a target temperature, of out_30C to 0
Anchorge-aBhedsh B ToA 60 455 Ahol gl of 1 s el ReRER 2,
those dppiiedd &t thenusudhprlooessge foleyieah gpeopiagatidr sn iancluarbgd-debdndent
" Iglel I ctﬁltureI flask are i ?cugated i thﬁ sa erature of
cell cullies wiRcioasendth SuBPaEY o401 Fe ey d ATy o
about 310C @ratoot 30% deg erademblycat| 32°C 29 desirdble fos WAV propagation
Lmal-orjgin conponents. For examle. -5 .cells can
on MREZS BBl o ArihOraGPeRSERAT icalineaiB B PR inf et
atmospédetdfmuk mahamﬂg%mmﬁﬂg& tuﬁugloptdcehslelsSfcerb)virbzl pCepdgation on
ankin 5, Anchor age- endent .cells obtajned after
anchorgGi R tRhdBh B C ISR VB BN TR HEN StApFe e san TG SXEmple
MRC-5f delig rfectb® rbyCHail\{] caabk iimnlgbaﬁ‘gdlvhmmi;]rngtﬁdueclsalmntrol and with
. pr.ocedur es thgse applied in the wusual processes
or with ‘Hrre@ﬂ\‘?n%‘t‘@@@y %ﬁ@ﬁdent cell cultures with
ani mal -origin

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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conponents, except the follow ng points : 30 Cells
must be frozen in the nediumfree of animal-origin

w@ooporsess s, suppl enmented with the same ani maPCT/EP2004/002067

origin-free cryoprotectant additives as those used in
the usual processes for anchorage-dependent cell
The mdtiaxbal vigisvharvesans thelsaore ag theconepapntind 4n theRdguag RETREIES

for vnrg/gchgrvgg | S a&ﬁ@ohgﬁee&tp'eﬂdérne cgﬁgdbb'lmréé e@ntﬁf animal-origin

mal’-ori g ed wt
comportkees. r Bl @(M@dhe barvaSimitl'IAQ/ srduuceﬂ arbMRC-ﬁz:eBs staois with

e t
two washfih B e RNDIM 81 BEOThe e Bt brdtgsd'® oo
detachiRETY @@mekm@wmmomtp Pr/bcd EOTRornd then cell lysis
byfree% gductl on of viruses in animal or human anchor age-
8Yendent cells in a culture medium 5 Step 5 : Viral
i nfecti on Anchorage-dependent cells are infected with
the sane Multipicity O Infection (MJ) as those
applied in the usual processes for anchorage-dependent
EXAMRIE IY cultures with 10 animal -origin conponents. For

arc-sGA PGy MY 5508l baEtio b RS o2 kb fnen
(see figdre 1,2 émtAY) . Cells are infected in a nediumfree of
ani nmal -origin conponents as herein described and

suppl enented wth ingredients according to Table 2.
A smalFscal¢ Ipeooedue fop MRSt detis sendseepeatasting ngatires featepeat of

the ce&no chlgcqa&e é\%th%tdeant? thg ;I[)r‘al:es%r ﬂg?g%{ 'aﬂi'fhal-orlglgaco ponents

ependent cél nf ec are 1nc
describied éin sherstdpsnp ér 81 untéd sseagscenb® s obgrrvéde d MRC-Heells @gmmg

from DAL TARR PO A P BRPORMNE AR ARGAOLAGR: dePanen:

n co
mocula&cﬁﬂmlaecht'ﬁ‘r@etrrf e‘tqsbr\mtthIQOorfnl autﬁoeutfresm iBedigmabuitably

A bI
curioBB5E P ez BB e AEE bt o,
cultures Eémtemb ?atce:a) are whaied dout in Nuve Bane cmgflasi@plﬁéfé}s usipg 4.2
t | |
ot a3 Rt ik B B B SERAA o o Pheron,
Sub- cﬁnfambmrrlegilcmtaomnmngm the féllowirexsainehe: 25 I\/RC 5 cells

Lo BT R R T O o

rela
cdatﬂ%lofCShelpor?edeimms harvest 30 The tine for vi ral

.g:@%?gtalbnag gﬁﬁﬁqraﬁéﬁﬁsini ‘R)foer%f éfod?owﬁt medium composed of
12.5 % of conditioned medium

« 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/cm? and 33000 cells/em? 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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and virus harvest is the sane as the one applied in
the usual processes for viral propagation on

wanehorsage- dependent cell cultures wi th ani mal POT/EB2004/002067

conponents. For exanple HAV propagati on on MRC-5
cells is achieved by about 21-29 days after viral

and cellfréwthi eite o8 rdthd\@58 REL /073 PBSstioRT (-RARGDONGAR0EG7 EXbe
Vi ru?)égarvest is the sane as the one applied

met hod
Gerontpln1?%25£%jé|97ﬂ esses for virus harvest on

anchor age- dependent cell cultures with animal-origin

conponents. For exanple, the harvest of HAV produced

on MRC-5 cells starts with two washings of the cell
ExAmPRyer with a PBS after what the virus is recovered by

cell 5 detachnent using a PBS s |lepented Wth 0,1
Hir.c-3y e, SyFSEDAInaeT TS IES Foige CEomBlT  agfiny for calP
detacHi@YPisBe FiYurkOi, 3REdB)cel | culture until senescence

using ficin protease for cell detachment' (see figure

1, 2 and 3) A small scale procedure for MRC-5 cells

This pREERSE &iGRart 8She RBedklisee In tie Exapplat Il cdxcepthibe dellowing
production nethod with the process free of

POINtS anj mal - ori gi n components 15 described in the steps 1
- a Bfr@malaiméﬁl?trongﬁﬂﬁérgmgla&is faaﬂnmgmv o 1WGefatier¥igatethhi|tsg
roma ce a . fre onponents from
(GRYmiIs ‘&%%Ph@r%@%‘&?ﬁé‘b'ﬁs{ﬁaﬁ8&51921{‘3@‘55‘??@0&- Nunc T175

- subr@ltlmeaa?r5 cmrgteh ol@8cddrding ’(tjcﬁt_héﬁg}&gin“geéﬁhumgspi t ag| y
su ement ed as descyri [ e nd i.ncubat ed at
3787 RPY ocuiaDom bu o VB (n 1B e udvf dRed (P RREEe g b
3)1288 @ &FabhdigshddvhediomNunc T-175 cnR flask at 37 C,
using 4.2. 20 nl, of a.ficin lution w,th an enzymatic
a1 €51 ippcuatiorUpgBRP e MoTtbuBl o dediampdii contibeed b
Sulr- o dfbadibedcmediued out according to the foll ow ng
schene:

D7 : cell inocylatjagn ratjo 1/8 in 100
oD o Rk megatin Boiadiinolod mhded i matiie rdtiead o
medi 3199 oflRbAditiose] edin@cul ation by ratio 1/8 in 100 m
of growht nedi um conposed ﬁ 25 12.5 % of conditioned
'rré%lé1urrfeﬂ9ft7th.e seagme s Al%n by ratio 1/4 in 100 m
of growht nedi um conposed of 25 % of conditioned
medi um D21 : repeat the sch tarti.n t D7 3Q 1In
Cell coytiagpr e foh oDy | Sh%%dﬁ?@hde&l’?@g‘gﬁ@@ei\ are
includdcPbeRb sl 8660 belRAih dnd-33080 bellstemPt THEIARCoB EElisa8ached the
for control, show that the ]5:el | ingocul urn depsi ]&I es
Populafiea Qavbling bgvel 67 after 82 days of culture with a cell growth rate of 0.56
PDL/day after what senescence was observed. These results, as 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 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 MRGC-5 cells multiplied by using ficin protease for cell

detachment (see figure 7)
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bet ween 8000 cells/cn?2 and 33000 cell s/cn2. The MRC-5
cells reached the Popul ation Doubling Level 71 after

wO@oday®wsHf culture with a cell growth rate of POI/EB2004/002067

PDL/ day after what senescence was observed. These
results, illustrated in Figures 35 1, 2 and 3, are
HAV peeriction enNuno Celh &actbdesn(i3ie witsdVIRIC:f cellsprubtoeediuvyeusing fign

rotsB i B0 LRI, LSy B AENERSH oPBE ROKLRRLSFAT
the stepB@E4ib(/76805E EREMPEPR0MRMH 26is7conaing froel & cglf bankh(at RDE 299
, ; \/i X 1)
oo o 4fHALoRIR oFRORIRY A2 VUGG N T30 o8 e ragpbicr
until treePbputatianuideuhlingilevelaiteisgead®du bl ngingribashethed pestribade
e B 63 by nSR APl 95 (U5l of PBM IR e
seed fdrépared delbie nédiuhalesontiedgn trE0Tahde Atat 2 targeh MEH @Bl rAfter
infectif s 8% Rt R PRIG 27 Sl s hedor ot 7
14 and r%tgme @gurtshe). f Héx!\/nhmgm @arried @Upz?cdaymaf@erain@ction by
et BB P LB A 43 K00y SEBAR ot
PBS smghlammerdechpdtecbofit 02594206 BRHA aywndingllyo b direesitiou gells.
. " ol j tl j 0
soioei s il |AVHIELABReDIIBIHE b 0ol 20 o
350 Erfeld$.AntnidL{ELU)EeT Imli niddsu results mardopquisalent o/ whatnis beenvkd

. f . [ C 0 It
with 2 iaflNe B REFIoHM BTRAP Y Bl aelieninerft Shq BEOAE SbEBFHny
Bulk aotigamid titgs, ~ 250 ELE@.1ml}. for control, show that the cell
i nocul umdensities are included between 8000
cells/cn2 and 33000 cells/cnm2. The MRC-5 cells reached
the Popul ati on Doubling Level 67 after 82 days of
EXA I vif € with a cell growh rate of 0.56 25 PDL/day
er what senescence was observed. These results, as
HAV prbHusticraba MRE@-5 ééligumeliplied byarsing bremelagyproteasenfor cell

iSO d with a procedure using porcine
cotsclfihe (e PRARE 17

| detachment and bovi ne serum
(senescence at PDL 65 after 83 days and cell growth

o oG B i 55! AL R b PRt S
solution with an enzymatic activity of 0.01105 Gelatin Digested Units (GDU)/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.L.S.A Units/0.1 ml. This resulis 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 VI
Cell banking of MRC-5 cell muliiplied by using ficin proiease for cell
detachment (see figure 8, 2 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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HAV production on MRC-5 cells multiplied by using
ficin protease for cell detachnment (see figure 7) 35

W@ 002804/ 078955 PCT/ EP2004/ 002067 HAV pr odeCT/ER2004/602067

Nunc Cell Factories (CF) with MRC-5 cells cultured by
using ficin protease for cell detachnent, requires
descritididn itmp steperittatdiaf rhheoExarmie frertibthechaosen BBLIis reciebed {Ripls

21). A?terhOPéah el%%‘?e O\blb? éﬂgﬁﬂpﬁ'loﬁec]els rlt‘fe‘?ﬂhrﬂlge E&B® & the

ani ma
Exampbe hp b6 celis eomimgtf'rqmm 'aez&ll ihaanﬂatd’Du‘ﬂS) malﬂlngsserltrn@ﬁe

thawed nno Iaéesd @ni N!gné] I??ziﬁ ?s{l;io\@fh d@?gﬂ e | h’?éﬁﬁlm %@sér%ed in
the Table zgam:f mphiwt@t ah@ré: Iitef seyensays,. subR@Jtare@ds¢%s@p%’l to 3)
t
are ca#afé]zjgoﬂi E‘pié;%éh b t1r|?@\é?'? f%glg %l gfeg l%[a ﬁ%g tzq'ﬂHfrH %s@?%ﬁﬁﬂh
an enzihtadic aciivityed didqr)PATRA/mé faroell datagbereotl Qub-8diorelars eryriod
I f
out ac‘%?%!'é%}%{'%f_é”‘{ﬁ@ ﬁmeh%wewa s after 7, 14 and 21 days

Arvest is carried out 27 days after
oi nPéc tdeb indeylation Y aatia G ini108 rohves anewihi mggivef cantresee [of

o by detaching cells with a PBS
supp é\r,:‘%ft{& g't'gﬁﬁmggﬁgﬁt 0.2 g/L of EDTA and finally by

of rizZzi: wgll inecliation ntatigeld in 100 et of rbwithesedlom ¢amposed of
d bet 250 d 350
£ S LR el 0o s Tesal ts are

< dui6sakelhbartkingring & satiod#erved with a procedure using

, ' t h '
in tisp BigEh e I8P BUIL Bufl' ndtehBE"E"3 1aRRled B, BEnSISY 1O
countitg$AfeBUIES Bt st jor figloest 8,09 aod 10RCTBe MRC-S cells réqdheddhe
PDL 2? affé?'1%gdgsogg @#nPB[%ﬁé%ecéllgrargg 4zen%9 ’[I‘?et h%ﬁibﬂ?ﬂbe of

see f Focess 1S
anlmalebrtgm osmﬂponentshesuﬁalarrphtede&c@pﬁ Yeh BMEObreoe 0al n%  of

et BB AR IR BB o e PR B L
equweilmrfktt@a\dhabﬁs bbservad:befosolrerairgn(vidity\of ageuti 20-9% e rsd skl
oromr e Y5828 0} NS o', RS o8 Ealiian s
what iequbseplednwith @ prbeddurs usingepareide viyphkinafor et cethchment ang
vovine SRR BN 4T 200k Fog P SRt B PO LBy
(Wlstrdirarﬂ( MilppohteSR@ SEx®|Gerantbl, i1 990; &5 ()y 9Fsi08Y. fi ci n
protease for cell detachnent (see figure 8, 9 and 10)

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 VIl except the following
points :
- a bromelain solution with an enzymatic activity of 0.01105 Gelatin Digested Units
(GDU)Y/ml is used for cell detachment instead of the ficin solution.
- Sub-culture are carried out according to the following scheme :
o D7 : cell inoculation by ratio 1/4 in 100 ml of growth medium composed of
25 % of conditioned medium
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35 A cell banking procedure for MRC-5 cell multiplied
with ficin, requires the repeat of the cell
wEe@dotdosdn nmet hod with the process free of cOPQDRRIE002067
fromanimal origin 32 WO 2004/ 078955
PCT/ EP2004/ 002067 described in the steps 1 to 3 of
-t I 1Ex a@ipineculatianray iatie A& BHEOR! Emrowlh redigmepnioped of
2 ts s are frozen follow ng the
]1?5#\ tggh@flﬁgg I'n Lt"he step 4 of the Exanple I.
«MRO65: esll a@kmmsmg Fredenlét cel | bank (at PDL 14)

Cell co%ﬂ%;% %%lﬁ\% HG\}vﬁLnefl%fré‘@V‘@%nd woo%ea\m@é 5 &l r@&&%d the

diumdescrib

Populztion Reuiplng !e@v.@l ahaftemtearse Afar tm\mng Ahews MR8 @eﬁﬁaww
a viabimghﬁ %l éfﬁ}@?&nﬁé%ﬁﬁw&kﬁﬂ% vihah % @Bsen/%ﬁeoe@cﬁé rﬁ‘e@ﬁn@ Wlatbllﬁy of

ask C, using 4. ficin

about 3&Path end ael grovdinrade z ekt P@L/@‘@w (@ie@ ygbﬁ%% Z@UP@A/THESG
resultsfa% eﬁgivéleﬂ?fo%@ﬁ{ erHRy \%H é r@ce"i‘jb?e GQ@@ bSlQ:lneothsm for

ing tot ovvln

cell defasbmenbent Rowiye perumolvisbiiy of Aot AP-961% réveh S st =
0.55 p@g{qawﬁ’swa ck?.né%:n@eafp af E@(?Zéden@dP@Fb%E%(QW #405)).

nocul ati on ratio 1 n 100 m of grow
medi um conposed of 25 % of conditioned nedlun1D16 :
cell banking using a ratio 1/4 In this procedure, the
cell inoculumis not fixed to a targeted cell density.

EXAMBBLEIX 15 countings results are shown in figures 8, 9

= t
wec. 454 oD S Sgfed o3 S50 i, (80D S ot
(lnvntrog@m foir cellrdletaghmagntgi n conponents suppl enented with

7.5 % DVSO and 0.1 % of nethylcellul ose. After
thawi ng, these MRC-5 cells show a viability and a cell

A smaljsosle tproc@qma/f@r MRC-b selshsgnessensigsiesiingdis isefrigdeout. riaealying
epon L8 L4 flooptliod it 59 ks O O gl
compaaegtsedesoriaberin the stepmt! e %@éeﬁmmpl%lb hur}ill (SeoeeneR IS
| |
obser SES GEfch] ¥Bph B9t sl il 29 UL aberfe
anlmalzortglrsara[mbm,ated( iWNuncom 76, crof uweg;aﬁfrygzgan@oltgwp with an

actwntycﬁ’r ﬁ D%Q/ Iférﬁ]%%gé rﬁ?ease ﬁﬁv&'r?@rﬁ sg@a&%éﬁéng@nﬁme

dnutedpmol?aawppbmemdl withy &tDéréhﬁemseq dereceli deinehraento sem atepo)
o the one dlsclosed in the
Exampgllh%céor\e/(npqg@eﬁo? @h@#'ﬁrl%w ng points : -

rPrelcell inosulatien by ratiot 118 am 1@amrmftgr@w@dnedmwcqmposed of

0. 14990 @hahibRedIndgifed Units

« 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

o D14 : repeat the scheme sfarting 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 celis/cm? and 30000 cells/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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(GDU)/mM is used for cell detachnment instead of the
ficin solution. - Sub-culture are carried out

w@ewendionyy to the followi ng schene : 35 o D7 :PCEEP2004/002067
inoculation by ratio 1/4 in 100 m of gromﬁh medi um

conposed of 25 % of conditioned ned
after WHRoSENG9esss WRSTPRIS(R4/ EB%fe%lﬁsultwﬂustraee@h nn Fl%f@m Y i6n

and 13 bé/rere%]hlvﬁlelnf £ Witat 198b 8 vedf Wit Q\M&eaﬁ@ wﬁgcﬁdfbiﬂé Q@pﬁﬁ for
% of conditioned nedium D16 : @%B&ﬂ' usi n

colldetgirme g ipV08IN D (GRneRgICE & ArqUed 0k ng"lﬂde
cell gro&n:h %téaﬂar%gnd 6*5% Addy @eisirsmr@anig@dnidag. BS ERpPGERiAN
Level 21 after 16 days. After thaw ng, these

1990; a@@Q @70 S)s show a viability and a cell growth
equi val ent to what is observed before freezing
(viability of about 90-95 % and cell growmh rate >
0.55 PDL/day) (see figures 1, 2 and 3). These results
are equivalent to what is observed with a procedure
using porcine trypsin for cell detachnent and bovi ne
serum (viability of about 90-95 % and cell growth rate
= 10 0.55 PDL/day (Wstrom C, Villeponteau. B. Exp.
Gerontol, 1990; 25(2) : 97-105)). EXAWMPLE X MRC-5
cell culture until senescence using Trypzean
(Prodigen) or rProtease 15 (lnvitrogen) for cel
detachment A snmall scal e procedure for MRC-5 cells
senescence testing is carried out, involving
repeating the cell production nethod with the process
free of animal-origin conponents described in the
steps 1 to 3 of Exanple 11, until senescence is 20
observed. MRC-5 cells froma cell culture around PDL
27, free of conmponents from animal origin, are
propagated in Nunc T175 cnR using a Trypzean sol ution
with an activity of 1 USP/m or using a rProtease
(I'nvitrogen) solution (stock solution 30 tinme diluted
in PBS suppl enented with EDTA as used for cel
detachnment, see step 1 Exanple Il), according to the
foll owi ng schenme: 25 DO : cell inoculation by ratio
1/8 in 100 m of growth medi um conposed of 12.5 % of
conditioned medium D5 : cell inoculation by ratio 114
in 100 M of growth nmedi um conposed of 25 % of
conditioned nedium D9 : cell inoculation by ratio 118
in 100 mM of growth nmedi um conposed of 30 12.5 % of
condi ti oned nmedium D14 : repeat the schene starting
at DO

35



10

15

20

25

30

35

In this procedure, the cell inoculumis not fixed to a
targeted cell density. Cell countings, carried out

wo en4prsesEzont rol sanple, show that the cell i nBCUER2U04/002067

densities 35 are between 8000 cells/cn2 and 30000
cells/cn2. MRC-5 cells reached a PDL superior to 60
Claimsyft or 61 days of culture with a cell growth rate of
arround 0.56 PDL/day 34 WD 2004/078955
PCT/ EP2004/ 002067 _ after what senescence vvas observed
- A ol egdture mAdium devpidsel exeaenpaUs-icgPaRenty of 1rinany anmal
orighf, @offiHLikgl ent to what is observed with a procedure

using porcine trypsin for cell detachnent and bovi ne
sePuth lead b ceReenspus FeYikdfaotor ooafanipalgpcgadayy ngin

selecte@ ero'm H=01 BorlsRlifg %f E%FOLFGF er-"f&joaph/r&ﬁb(e aMY ﬁg&%&’m%one
| epont eau. P. Ger ont ol 5°1990; 25(2)

and; 97 105)). 35 WO 2004/ 078955 PCT/ EP2004/ 002067 O ai s

1. iiYwt9&ad oRIbF 1IFe1 Qﬁ%ﬂm‘sglﬁy&" rﬁ)nojmrﬁél%%am origin.
onponents of primary ani mal igin, conprising 5 i)

2. A catl st MediEmeacsaeingb sclgimbilt Whﬁ%?@l &71d JeGign- GamnFises @

con%’&ﬁ‘é%@ﬂabi’ Q6! of %o@do@%)@ﬁeﬁé&@ *gmNthl %ct&oﬁﬁ'rﬁnl-é]ﬁmal
GF FGF, tri-iodo- éﬁonl ne and éfrocortlsone

Secaﬁ@eryu@rjglratsqieé%%% figRe “&ﬁ lisgeonsighing 6f FEul F@F ofri-iodo-L

tyronffe 8Rd TRliroeSHeaHARNd @ft 118498 ord: ofISTRH | arfkdrt IERIHTBE hBAD
according to claim1, wherein said medium conprises a

animgl eSARIHAONPA- of two or nore of exogeneous grow h

3. A &‘:éHCtrﬁHduﬂﬁ Bording Nel claﬁﬁcﬁm%(eyelr?réaﬁﬂ MmEGLRC cBRhplisMa
the list consisting o EGF, tri-iodo-L tyronine

comfyiptiondrfde@F + FQbnki- lamrLatvrqnws%nOBh\@rwoﬂlagnelofa}wwmal
secbﬁ@éﬂl' Brigh AR -at 3BE&EbnS CSONCRIY afB/of! IRsul: o’f\ ¥Rl-dnimal

medi um according to claim 2, wherein said nedi um
SeceRWHYo88®. a 15 conbi nati on of EGF, FGF, tri-iodo-L

4. A ckl 'E:QI'EUrQ%é&ﬂ% %9&99@%'3%9%@ c%flmé‘(?%fy‘\lvﬁ@rjem SEEARGHMNts

origin and | east "one of 1 G--1 and/or Insulin of
are 9 AoBmANiwaA! Pf'@éW@‘@W"M@%PHQ‘M A cell culture nedium

5 A céﬁ&fﬂﬁﬂé Kbt Q&ibn% & &y dalﬁ"@ 13tov$%68|'t18né’}llylco Oiprlsmg a

onents are of hon-ani nal primary and sécondary
protﬂln ydiolysege of ngn-grimal efigif.ur e nmedi um according to any

6. A c‘éfl c%'té\‘e”ﬁeéuﬁwoaé]oonﬂﬁ% td bl‘éﬂﬁ"d er@?éTPrthé'kaQelﬁ h)BFWS%'té‘ is

hydr ol ysate of non orirgin. 6. Acell culture
from#diegin accordi ng to cl ai m 5, wherein the protel n

7. A cBY @HRIr¥ $&dfunh Sccording to any of claims 1 to 5, wherein said cell culture
medium is adapted for cultivation of animal, preferably human diploid anchorage-
dependent cells.

8. A cell culture medium according to any of claims 1 to 6, wherein EGF when
present is at a concentration of about 0.00001 to 0.3 mg/l; FGF when present is
in the form of bFGF at a concentration of about 0.00001 to 0.1 mg/l; tri-iodo-L
tyronine when present is at a concentration of about 0 to 1 mg/l; hydrocortisone
when present is at a concentration of about 0 to 10 mg/l; IGF-1 when present is
at a concentration of about 0.00001 to 5 mg/l; insulin when present is at a
concentration of about 0.1 to 1000 mg/l.

9. A cell culture medium according to any of claims 1 fo 8, wherein said medium is a
mixture of fresh and conditioned madium.
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fromwheat. 7. A cell culture nmedium according to any
of claine 1 to 5, wherein said cell culture 25 nedium

w0 gooadzrysed for cultivation of animal, preferabdEMONEIN2067

di pl oi d anchorage- dependent cells. 8. A ceI I cuI t ure
medi um according to any of clains 1

10. An @Rispal pseferbiyt hyrgar diplol (?fﬁ‘él%?fﬁg%rﬂfa@?ﬂd@?’t aalbu'ﬂe @d@meéfor
grotvih B-23nB8iin; ac’é@anﬁ@h@%n?bﬁélgms i®polin the f or m of bFGF

at a concentration of about 0.00001 to O.
11. An gpimal queferabbohympar ﬁipﬂ@d \anehorgge-siependest 5@" ane adapted for

pro§ E)ﬁrbtf LadibloGicA orédRYn & clifurd mdidm aBU&&iﬂ@ 96 bh Qf‘aalms

present is at a concentration of about O
’”lh%ll | GF-1 when present is at a concentration of

12. A c@{bﬂr\g aoRRRPE didimdi 1Wérem'tﬁé Hioid(%;tdéﬁ"&%d@ét%ﬁ'%ué SI Iat a

concentration of about

13. A cgll ingspecordioy m@ra/c@cﬁlaimﬁé'otle @Wl@l&edrc? Ferh ik grove cgnsisting

of IMRELL - wmﬂeﬂr@w Frhlaz r@ﬁcﬂ@ xMRtgo sid fvireslh, and
condi'tioned medi um’ 36 WO 2004/0

14. A petirpgforopyasesing 6 condigionet ca'mrﬁﬁneciwrafmqsgwghmmmnmg a
fresi é’ulﬁ?x‘r@l nﬂ-{(‘jﬁfl"i‘i’ro@%ﬁ Q'ﬁ%%ﬂﬂ@nlt 1oC& With! éﬁh@laﬂgla@ﬁeﬁ&aﬁl?rhuman

growth in mslumaccorlngtoa claims 1°to 9
dlplpn_:! an&jﬁo&gp@pem@ﬂ eellsip Yenerpiena ap t@n@d culture medium.

15. A n?é@ﬁéboroagﬁod%ﬁg BARR oPEﬂe‘feréle%uﬁ%ﬁ@ﬁ;ﬁ&d bAEhorRgQEssddR At

a biological product in cul ture medi um accordi ng
Ce"ﬁoccﬁﬂﬂﬂsdﬂg claims 5 1 to 9. 12 A cell line according

a) seetdﬁlgcéa"i’d eéu%ln whel elifuré RRedRind b8 Yefifdd .ﬁrasa%%natnss @tcygrém
line according to any of clains 10 to

|eﬁ'§€|“@%t3@k§ adh@rmtpme gstipteconsi sting of MRC-5, W- 38
b) haﬁéﬁné thJ E&ﬁd?tlongﬁaf‘rhed?um Mg MR a"}né’nd &é'_t’a@d}rng e cé

for producing a conditioned cul ture nedium
lay%roffglfnu ié$ sybeitainiand nfgswc'ailogfqeag Wity Bt RIPtease Rf urarodniaal

origh, tﬁér@b%rﬂﬂhr\goagell‘@ts Periifral or preferably human

oi d” anchor age- e endent cells to generate a

c) moe&dmngt lmﬁa@UCL&turet mreélurrefbetﬁwﬁpq@omof@!lﬁ etisterb),ph GueHiuFRy
de Vil {H%‘\pr%fn qﬂ%@%h%uﬂmgllo@\hr@ ShhBRANGRARg dependent

\ r|S|n see said cells in cel |
d) Qrowmquﬁéell’l%lﬂlthﬁﬁ%{@e gl r?lét?dlqm any of claims 1 to 9, and

16. A rﬁéhb@ta%d?’&n% hE ckfith |1% ARiMRF %oﬁ‘an&F@fr%Hﬂﬁg% i Sellstﬂarvested

arvesting condi tioned nedium resulting from step
ffOfﬁ)StePaWdfocm’P@\léqﬂaw@e"th?@kcel | layer fromits substrate

17. A rAdflod!! 'aﬁé&ﬂl'ngtt%'%% 85! & 8 tthefeiR tRd &P EyIREe ﬂ'%'?f@'i”ugééi in

orirgin or m ng a cel suspensi on,
any elogiapaia) aed phlSs Riadcanditioned mastiiner fiha frosh peedivrgror dif) a

mix&§e!of cHdittinel nBdiurh Bnd freth M&ufim,

18. A method according to claim 17 wherein the conditioned medium is diluted with
fresh medium in a ratio (fresh : conditioned) of between 1:0 and 0:1.

19. A method according to claim 17 wherein the conditioned medium is diluted with
fresh medium in a ratio (fresh : conditioned) of between 7:1 and 1:7.

20. A method according to claim 17 wherein the conditioned medium is diluted with
fresh medium in a ratio (fresh : conditioned) of between 3:1 and 1:3.

21. A method according to claim 17 wherein the conditioned medium is diluted with
fresh medium in a ratio (fresh : conditioned) of 3:1.

22. A method according to any of claims 15 to 21, wherein the protease of non-
animal origin used in step b) is selected from the group consisting of: a cystein
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

20 devi ce conprising an adhesi on support allow ng cell
attachnment; and d) growing the cells in the sane

weeonorsesiedi um 16. A net hod accordi ng to cl aPer/EB2004/002067

further conprising freezing the cells harvested from
step b), to produce a cell bank. 17. A nethod
en@@@gmdﬂsraga peutral Aingel Brotrasesa NaMEH bpptefipldrelepse pup £aMES
pro[@a@ umused in 25 any of steps a) and c) is: i) a
conditioned nmediumor ii) a fresh nmediumor iii)
A methodres @aimednini d3iBngd Whsseiniheusaring @sq’feﬁwsmcomsmam

t.-yggﬁmog trifsiri2h l%ﬂ? Sieb& Cl @i m 17 wherein the conditioned

mediumi's di ute Wwth fresh nediumin a ratio (fresh
A methoth @ Clabnedin geinhad? wherein ifte aysteio endopeplidassist 3aireted

froﬁ‘iﬁé’?:%h?%oﬁ&sl Q:lfrﬂows@ﬁb@n{élélﬁ%rﬂ%hlﬁlnoned medi um

ed w O fresh nediumin a ratio (fresh :
A regthed of Rdeningan B@mwé@h prefaraly dumen, an@borageﬁ@taﬁreﬂﬁﬂt cell

cu@?&g{ di agtul;eo rrﬁ-:’dﬁlnma%?dém% ahariyN&r QaiRed § It@rsedsar@%ém@d

luted wwth fresh rredlumlnaratlo(fres :

corgpiising iherfden Olopassaging eaidcell ewidreiwith a proteasegk pemyanimal

Or@ﬁcor ding to claim 17 wherein the conditioned nmedi um
S diluted with fresh nediumin a ratio (fresh :

A methattaceniging tef claim 253sherein henrpiease & awdNgak @ridimye

sel@éte& lfr%h%e]g";’oﬁ&c&#stl\“@%rfeé Eﬁt&ﬁ e?nﬁeﬁg@‘ﬁﬁgs@fa H@tﬂral fungal

origin use is selected fromt
pro@era@apa penied Qa‘ptﬁ@al@reteaseb%a ynsin-tike pigieas® 4/ 078955

A hethbER2E4(30% 3/ 04 orebISRReDS '\A%@?é?n te BRbih &ndbp&SRase is

pr ot ease, a neut bacteri al prot ease or a serine

selpq:tgd &grethe g@umon@ﬁwfa&cwsé@rﬁ@dam?ialel anthagPidiher ei n
A rﬁ&ﬁo& Eﬁéd?(ﬁﬂg §Ph pare lél%srﬁcte@?' \M?é?éllq thé YEPERURS |saa culture

psi n-1 as clainmed 1 n

of MR@i—%VZIZ3&;HéGél, RIGHf eFBE?lstZeMRQsﬂ dME%%Q pach HER{% cslls.ect ed
A hERBH B R &H&&@H%ﬁ.m@qng o?rﬁlha Br p?éf&%bl?rrﬂfﬁ%rﬁhf&lmd

and actinidin produci ng an ani mal or
anghosdge-darepdenireel Quiigiee imgecat é]&@nr@emﬁdlé@l accogding e any ef

claﬁ‘né:’ﬁ c}gl sﬁ,dgﬁg{humcaﬁ\ ﬂg{‘éned inany of clains 1 to 9,

the step of passagi ng said
a)céifebctloglﬂtaﬁediswlthﬁh%vwseﬁease of non-animal 10 origin.

ZEro[p,ggégE{ggﬁg grgdopg to claim25 wherein the

non-ani mal originis selected fromthe
C)gh@lwps’flmﬁb$§frlilﬂ¢g of : a cystein endopeptidase, a

A @gfﬁgaﬁ%@;}%ﬁoi ﬂ@ﬁ\%@aﬁﬁereﬁ @g%egaéunaﬁe%%afum .spéso&mﬁ

r ot ease hod according t
defined infny bidlaims2ig twl?ér ein the cystein endopepti dase i s

A IRiesl %%&&Qmﬁf%mcgahﬁi 56 O4tP 36| EsmiHsing 'sBbittiRf e
harvested virus to one or more purification steps.

A method according to any of claims 29 to 31 wherein the viruses are produced
from MRC-5, WI-38, TIG-1, TIG-7, FRhL-2, MRC-9, IMR-90 and IMR 91 cells.

A method according to any of claims 29 to 32 wherein the virus is selected from
the group consisting of HAV, polio virus, HSV, CMV, EBV, rubella virus, the
group of paramyxoviridae such as Mumps, VZV.

A method for producing a vaccine comprising admixing the virus of claims 29 fo
33 with a pharmaceutically acceptable carrier, excipient or adjuvant.

Virus population obtainable by the method as claimed in any of claims 29 to 33.
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28. A nethod according to any of clainms 14 to 27
wherein the cell culture is a culture of MRC5,
wWON003878953 G 1, TIG 7, FRhL-2, MRC-9, | MR-90 aneiCT/EFR094002067

cells. 29. A nethod for the production of virus in an
animal or preferably human diploid

36. A mgiberbioapyedursya MRl yaceiag, comprising @dmixing theevilus nappiatian of

clanmesh wmh a%grrﬁécréanwny%we&ébne &8rriet, %’x&“éne’nt &roao?uveﬁﬁl d

met hod conprising: a) infecting the cells w'th
viruses b) propagating the viruses, and c) harvestlng
the viruses. 30. A nethod according to claim 29,
wherein the cell culture mediumis as further 25
defined in any of clainms 17 to 21. 31. A nethod
according to claim29 or 30, further conprising
subm tting the harvested virus to one or nore
purification steps. 32. A nethod according to any of
clainms 29 to 31 wherein the viruses are produced from
MRC-5, W-38, TIG1, TIG7, FRiL-2, MRC-9, I MR 90 and
IMR 91 cells. 30 33. A nethod according to any of
clains 29 to 32 wherein the virus is selected from
t he group consisting of HAV, polio virus, HSV, CW,
EBV, rubella virus, the group of paranyxoviridae such
as Munps, VZV. 34. A nethod for producing a vaccine
conprising adm xing the virus of clainms 29 to 33 with
a pharmaceutically acceptable carrier, excipient or
adjuvant. 35 35. Virus popul ati on obtai nabl e by the
met hod as clainmed in any of clains 29 to 33. 38 WO
2004/ 078955 PCT/ EP2004/ 002067 36. A nethod to produce
a viral vaccine, conprising adm xi ng the virus
popul ation of claim34 with a pharnmaceutically
acceptable carrier, excipient or adjuvant. 39
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