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PROCESS FOR THE PRODUCTI ON OF AN | NFLUENZA VACCI NE
This application clainms the benefit of U S
wee@sitsizenal application 60/572,612 filed May POT/USDOH)17606

which i s herein incorporated by reference. FIELD OF

THE | NVENTI ONPRREESS cE@Rt THRVBRYPERTEENPE| A rel at es

t oa connercial-scahimaaﬁﬁﬁ? producti on of

i nfluenza virus or antigens oP;prg% yl acti c,

di agnostic, imunot herapeutic or therapeutic purposes
This #gplicataenyclehwsi hisenbeoafptoeifd¥sSa Madivisbanby

| ) | el [ tu ased

appfh@%gggﬁ#%p?%EQNEEng% ?énﬁg aﬁ |%P?%énza vgccSngegﬁan
1nc@np@r@aed|bylaeEyreachunan vacci ne conpri si ng

i nfluenza types A and B. BACKGROUND OF THE | NVENTI ON

Traditionally, conmmercial influenza vacci nes have been

produced by grow ng vaccine virus strains i n
FIEEDDOR OTHE cONVBNTIONggS. The virus i s harvested from

the allantoic fluid and processed t o create a

vacci ne. However, this procedure has the di sadvant ages

The Obr 8EERE iﬁb@ﬂtlbﬂtgeaeyglapdr@@aeé@ttagal@wmme@baal scale
factors _whi ,ch present a serius limtation

proe&&%n305th%d§reﬁu@5%a@nPé LFherenFasVERHS grnagdipgps for

proﬁﬁ&ﬂactlc, diagnostic, immunotherapeutic or therapeutic

purposes. Particularly, the invention provides a Madin-Darby
Canine Kidney (MDCK)-derived, cell culture-based process for
the production of an influenza vaccine and more particularly,

human vaccine comprising influenza types A and B.

BACKGROUND OF THE INVENTION

Traditionally, commercial influenza vaccines have been produced
by growing vaccine virus strains in embryonated hens' eggs.
The virus is harvested from the allantoic fluid and processed
to create a vaccine. However, this procedure has the
disadvantages of being labour-intensive and generating low
vields per egg, factors which present a serious limitation
during periods of epidemic. There is thus a need for the
large-scale manufacture of influenza virus vaccines which
overcomes the cost, time and yield disadvantages of the

embryonated hen egg method.

An alternative method to the above involves the use of cell

culture to produce influenza virus particles or virus proteins.

Influenza vaccines produced with cell cultures are believed to
be safer than ones produced in eggs and should not induce the

hypersensitivity to egg-based vaccines experienced by children
1
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| ar ge- scal e manufacture of influenza virus vaccines
whi ch overcones the cost, tinme and yield di sadvant ages
w@booshes7esrbr yonat ed hen egg nmet hod. An al t er naP¢wES2005/017606
method t o the above involves the use of cell culture
and tadmlpsaddoeh nfdasinzss \maslcp&ﬂtscclcemmr Ve rbstter

pr qQt.ei n I nf.l yenza v CC|nes . :
prOtfﬁ&PﬁPb} %fe "BE TV o The sa e fﬁgﬁ onesﬁg ogreapT Y 1n
the lell’cﬁng.g/S aect esteon | i dreedlt 3 tyn e ev kel hyexel semtsi ¢ vi ¢ ythhought
g- based vacci_nes ex eri enced by chil dyenand Its
o B2 SHAF e GE G P € U o 0T { BV BF o Gt bret 3L
J. M@Wm@eaﬁthWM1 WilIB St r aiMsre@ast | clih atdyed nof

the el derly, because fidelity of viral replication is,
Pideme g ST at® 9T ¢RI IS‘%RH]%r%é HepEagpRccine can

be ﬁﬁ@ﬁﬁ%ed]tﬂgn ® @lrréndly poiend1 d geases 1oRidMions in

Moreover, in cases of epidemc or pandenic, a
egggﬁﬂﬁﬂkw supply of influenza vaccine can be produced
than is currently possible due to Iimtations in egg
supply. 10 The propagation of influenza A and B
The ynapses than eferi 3 gt eahd B avizars e yha$ been

|
dem tnssc%ec LHre \aé/rslt é?%ﬁ'f" k(|5 % (r:]l{ei)'/'s’déﬁ‘@— (E&e ¥ Co, CKeRIDI Y1 uding

ryo Tu I dney and bovi ne
mlncﬁﬂ)rth(ﬂ{ Gtméyrydﬁ humgarenoyarlueanme kidnpey, cepikey

]C“ﬁﬂﬁgﬁﬁgﬁ§g e gﬁﬁ%ﬁ%Lﬁﬁgfo for the production of

In particular, canine kidney cells have been suggested as
useful for the production of influenza virus, albeit at low

yvields, i.e. insufficient for vaccine production purposes.

Canine kidney cells were originally derived in 1958 by S.H.
Madin and N.B. Darby from a kidney of an apparently normal
adult female Cocker Spaniel (American Type Culture Collection
(ATCC), Catalogue of Cell Lines and Hybridomas, 7th edition,
p.21, 1992). The MDCK cell line was deposited with the ATCC in
1964 (under No. CCL 34) and identified as allowing the
replication of several viruses, including vesicular stomatitis,

vaccinia, Coxsackie, reovirus, and adenovirus.

The serial propagation of influenza virus type B was first
demonstrated in MDCK cell line by Green in 1962 (Science
138:42, 1962). Propagation was evidenced by the presence of
cytopathic effects and hemagglutinin (HA), the major
glycoprotein of influenza virus, in each of six consecutive
tissue-culture passages, and by egg-infectivity titers in
tissue culture fluids. However, these data are limited to small
scale and do not provide a means of achieving large-scale

production of viral particles or proteins for vaccine purposes.
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yields, i.e. insufficient for vaccine production
pur poses. Canine kidney cells were originally derived
WO p003AB85Hy S .H . 20 Madin and N .B . Darby fPronus2005/017606
ki dney of an apparently normal adult femal e Cocker
Spani el (Anmerican Type Culture Collection (ATCO),
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prodafatt 115, oﬁnﬂmadenou$ru@.tﬁhe mediah pcapagationlof Proc.
i nfluenza virus_t B first strated in MDCK
Soc ¢ dffP | Bl by @%e‘%&gn' 1@@‘(%@?%@@@ 13 8:42, 1962)
Propagati on was evi denced by the presence of

topathic effects and hemaggl utinin (HA t he na£ r
Jgﬁv%op%%% oF @%fl@eﬁeﬁlbe uEoT| F.heaéhre# kige the growth

of<§qﬂﬁﬁgu$é¥féﬁ Séﬂelﬁﬁiﬁéﬁﬁapﬂ3§§9ﬁ§esaﬂﬁ By 88€abMf shed MDCK
ectivit t|ters in tissue culture fl uids. Fbmever

cell hbisee dbt mrever vy aedbusnapntabnipg| srERdite RBE virus
proéﬁ#ﬁ# ar &%lfcﬁéf¥ﬁgg baLgGesCabEPERAUET heNtAb;
particles or

protelns or vaccl ne purposes
prioGastsate dhis tory 986d dehowss raredosadt tMICKEEs¥PESN

con%’_%r]gu@eé (gua%gpéi@gsa%gr§eghg§§ég¥¢\e#pisgt FBreny

paper y an
acc@&ér&tkh@seheheatesweloﬁ pfopaghuenmaovlrhe vi ¥es despite
é medi um (Gaush, et al PE
the advancement ‘that the use’ 6f trypsin provided, the isolation
of virus in agar medium did not provide a means of attaining a
large-scale production of the virus. In the same reference,
MDCK cells were also used successfully for the primary
igsolation of influenza A virus from throat washings of

patients.

Subsequently, Reuveny et al. grew influenza virus type A on
MDCK cells on cellulose-based microcarriers in batch culture
(Develop. Biol. Standard 50:115, 1982). The influenza virus
titer obtained was similar in trypsin-containing medium as in

embryonated eggs.

U.S. Patent 4,500,513 (Brown et al.) describes a method for the
replication of influenza virus in successive numbers of cells
of the same liquid culture by including a protein hydrolyzing
enzyme such as trypsin in the culture during virus incubation.
The proteolytic enzyme is required to render HA functional and
thereby overcome the one-step growth cycle of past liquid
culture techniques. This is the first description of a
potential "commercial" influenza vaccine production from liquid

cell culture.
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Soc. Exp. Biol, and Med., 122: 931, 1966). In 1975,
Tobita et al . described for the first tine the growth
w@boosa/1vd7ee vari ety of influenza A viruses in aPCT/US2005/017606

est abl i shed MDCK cell line in an overlay nedi um
containing trypsin. The virus propagation formed well

Howgsékneﬁtpk§QH8® &Sﬂéiﬁéﬁéa QBaEh%h% BieQbRRS$29€ rypsin in

I story and was proposed that trypsin contribut
solwpiohehet ebhagéistdifanpebgpept caesther ebyeatedne papegtion

of &B@K”@éﬂiétt8”19ﬁt'EEBMeEﬁgl¥'EBildY%hggﬁggateg%g%equently,

advancenent that the use of trypsin pr
theisefrattement (orusripsagaisnedsemidud Admipedviode ta the
an in Iarge aI roduction aof th
CommerC§afI%r%§ngéﬁe efereﬁf:%S XSFF%nﬁér§e§P§%e the
potaseilasucsesslnksy 66rthhe pacearyd pebatsen ofThere is still

[ A f t t nt .
a el HEREREPYY EBELRnoOBIChE o gReRll RRLOUrBaPap g process

fortype drodudDlincet! snoineelibtikaseabasad . nireigcakr sepported
in batch culture (Develop. Bial. Standard 50:115,
by ﬁ@%2§01#9@1FﬂfFE%E%%eVFrﬁg Kptahadpiaietedlnad Isi Mirad -

69 (8: tAYPSI N1 698 ai NGy Hhﬁgﬁaéhhﬁkéﬁbéﬁggah%@ RU¥¥ently the
U S. Patent 4,500,513 (Brown et al.) describes a

onlyehaol iBrwhhehr spffeaieBh grankftieszafvivigysi gan be
cul SUESESS! ¥eoRURPELE 19T 268! {i$thin the short time necessary to

ensure a vaccine supply".

Also in 1995, the World Health Organization (WHO) published a
memorandum summarizing discussions that took place in the
summer of 1995, when experts in the field met to evaluate the
recent advancements relating to cell culture-based processes
for the production of influenza vaccines (Bull. W.H.O. 73(4):
431, 1995). This document makes recommendations for further
work to achieve rapid production of large amounts of influenza

vaccine in cell culture systems which would allow rapid scale-

up.

For growth of wviruses in cell culture for research purposes,
MDCK and Vero cells are the most frequently referred to as good
producers of several viruses. However, for large scale
production purposes several factors influence the choice of a
particular cell line over another, such as susceptibility to
one or a multiplicity of viruses, output of wviral titers,

anchorage-dependency, tumorigenicity, etc.

Although MDCK cells are susceptible to several wviral straing,
the poor resulting titers may limit the usefulness of this cell

line for large-scale production purposes.
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of the sane liquid culture by including a protein

hydr ol yzi ng enzyne such as trypsin in the culture
wa@lenosngg798 rus i ncubati on. The proteol ytic enzyP@I/US2005/017606

required to render HA functional and thereby overcone

the one-step gromh cycle of past liquid culture

The! 8£8PLAHESS- ofhtﬁe'ﬁD&RelﬁhEShaQ%S%%bBt%%% %Ek%ect of some
potential "commercial” influenza vaccine production

stufiiem | i §oi 4°9¢81 | Leabhiopr. Howeter Capceyrs Zﬁowoééﬁsur@@p@dted
thaghﬁb khéeﬁﬂésggggeﬂEehr¥ﬂé'Bokghéﬁb 107 Basgy ?%NBSK

I Ssadvant age causing a certaln p opor on O
paptélasyt adehptafronpmnhein héBtdpsubpdpg;cC@m@@@m@mubmﬁ of

thr%%ediﬁgﬂgigﬂg?ttgg Er¥B§E § 8nn§PE §en co %tﬁpcefaulose

e conmercra pro det Fon ot a vaccine,
spoﬂgspit@hehaeppﬂaatualquaéﬂuyneﬁsthé thkild pdtnented
roces

aenBhSEERPeq IUEER, blsPbhpiofants seldecktign Bhg’been injectea

in pleduztnzndap ahdi ahl uenzabygesi frere Fbusid % oS wpRAUCed many
by % e fO||OMAng statenent in Kodihalli et al . (J.

focy; ph| PreepgPetagEasL18995) . " Enbryonated chicken eggs
are currently the only host in which sufficient

quantities of virus c¢an be cultivated_economcally and
Eva%P@EFﬂntﬁé EHErFuPPﬁégﬁ€é§é§§r9ft6 §ﬁ§&ré1§evé§cﬁﬁ@ortant in

ordéif'prYasseé‘ESthndé@@?ab‘ih@tWEbg feel th OnHgaph-ealic®Aon of
VWHO) I shed a nmenorandum sunmmari zi ng di scussi ons
bio ﬁg;cggokr9ﬂ5@§s|n fhe Center for Biologics Evaluation and
Research of the US Food and Drug Administration has published
points to consider when using a cell culture as a substrate for
the production of biologicals (See: Points to Consider in the
Characterization of Cell Lines Used to Produce Biologicals,
Office of Biologics Research and Review, Center for Drugs and
Biologics, FDA (USA),1993). One such point is the
tumorigenicity of the cell line used, and the FDA has devised
guidelines for in vivo tumorigenicity testing. These
guidelines call for, among other things, testing of cells

administered by subcutaneous or intramuscular route in nude

mice (nu/nu).

SUMMARY OF THE INVENTION

Accordingly, the present invention relates to a process for the
large-scale production of influenza viral particles or
proteins, comprising the steps of
(a) growing a MDCK cell line capable of replicating said
influenza virus;
(b) infecting the MDCKX cell culture with a strain of
influenza virus and incubating to allow replication of the

virus;
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sumrer of 1995, when experts in the field nmet to
eval uate the recent advancenents relating to cel
wenlsnrzshased processes for the production of PCT/US2005/017606
i nfluenza vaccines (Bull. W.H.O . 73(4): 431, 1995)
. 1h) shaorerbAnomskas repdrmendd: vomssf ond murtidy iner kvirus
aghieyeer 8pi §,BEAJUC! i k. Large amounts of
|nP uenza vaccine in cell culture systenms which would
all ow rapid scal eup. For growmh of viruses in cel
Cl for es d-.Vero I, I
ey KV I b SRR B APRa s B T T Rt om ene
MDC¥eveildl luneushst &bmbugh;y#susbapgebieahe priedictindection
pur poses_sever al taors_influence {he. choice of .
anapUbERRIPEPANErE i rhauBDEr HistRern bashegetite? chan its
parsusaepteblllﬁneto one or a multiplicity of viruses,
out put of viral titers, anchorage- dependency,
tunorigenicity, etc. Al though MDCK cells are
BRIEPSHRBERPPPIDR B6PVehRl FYGhREsSIrains, the poor
resutrting titers may tTmt tite useful ness of this cel
line for | arge-scal e production purposes . The

rties ave heen ect
riofE R G e rohh 1670  CPBRGREGH 8F 81 SPLARCEE SEefoss) the
perfapmngeﬂeahatoﬁDGKeCéhb@npﬁeﬁented t he nor phol ogi ca
. _pattern of apilla nocar c
riof2tt Go0¢ ol bGP e ChPERELaERONS e Py 881t dRenshar and
FightesgeiguhtUbesofinetelhagenatoatied 6€l kuliaseaectpamnae.
The neopl astic quality of the cell |ine was

DETAILED DESCRIPTION OF THE INVENTION

In one embodiment, the MDCK-derived cell line of the present
invention, allows multi-step replication of the influenza
virus. In another embodiment, the MDCK cell line of the present

invention is anchorage-dependent and non-tumorigenic.

The present invention provides a derivation of a MDCK clone
that is super-susceptible to viral infection. The description
"super-susceptible" is used to indicate a MDCK-derived cell
line that is highly susceptible to at least one virus, thereby
producing higher titers of viral particles than the parental
MDCK cell line. This derived clone, MDCK.5F1, was deposited
with the American Type Culture Collection (ATCC) on February 8
1996 under No. CRL-12042. In one embodiment, the MDCK-derived
cell line of the present invention is non-tumorigenic in tests
conducted in accordance with FDA guidelines, and thus may be
suitable for use in the preparation of viruses or antigens for
prophylactic, diagnostic, immunotherapeutic or therapeutic
purposes. The cell line has been tested for the presence of

contaminating microorganisms and none have been detected.
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denonstrat ed when suspensions of cells which had been
injected in 11- or 12-day-old chick enbryos were found

wo eoopnadsee many foci of brain netastasis. EvaPCHUSINS/017606
of the tunmor igeni city of a cell line is inportant in
order to assess its desirability for use in the

In %%8ﬁ985h88 %5 h89b£8% gEOQHSEQtiEHetE%%E Eoo%ﬁand

ogl es Eva |on and Researc t he
proﬁ&dgdAdalprsteaslﬁnrhahepmbkgshsda@elptstctaonspdennfluenza

Iture as ubstr for t ,
Vlrﬁ?0855?|§ %f86|8F§§ %gﬁsf?ge%h% gn % ?Suégnggdervﬁﬁ01ne‘
the Characterization of Cell Lines LBed to Produce
Biolo icals fice of Biolagies Research,and Revie
1 SERpEHaRar 15 bhs inaoBROr ogF o  SFPRCE BB, 758 5) rohpere is
als8uphopebnt,i s Laegéuﬁaa&genbéunycaﬂthbedqemhckb@arrler based
used, and the FDA has. devi s guldellnes in vivo

COMPERELRGeRFEFESSt SFi hYS PRESBCHUPHePINEEE H?PZPonrUS

par@fengsobheprbhngs, rbesthBdmahueatkaradgiEni srened by
subcut aneous or intranuscular route in nude mce

VacCaBfAu) . SUMMARY OF THE | NVENTI ON Accordingly, the

present invention relates to a process for the

| arge-scal e production of influenza viral particles or
TheppbPEEAS, OEohPiFsiRYeRheoBt épscerried out using a MDCK cell

line for the multiple replication of the influenza wvirus. In
one embodiment, the MDCK cell line used in the process of this
invention has the same biological properties as those of ATCC
cell line No. CRL-12042. In one embodiment, the cell line used
in the process is a clone of the MDCK cell line internally

designated as MDCK.5F1, deposited under ATCC No. CRL-12042.

The MDCK-derived cell line of this invention is highly
susceptible to viral infection. "Highly susceptible™ to viral
infection in this context means that the cell line is capable
of producing titers that are higher than the titers produced by

the parental cell line for at least one viral strain.

In one embodiment, "high susceptibility" is defined as a cell
line capable of producing a virus at a titer of at least about
1.2 times the titer produced by the parental cell line. In one
embodiment, the higher susceptible cell lines are clones
selected from the group consisting of: 3B5, 5F1, 1D11, 5H12,
9c2, 9D9, P79, 9E9, 7Cl, and P123.

Still, in one embodiment, higher susceptibility is defined as a
cell line capable of producing a multiplicity of viruses at a
titer of at least about twice the titer produced by the

parental cell line for these same viruses. In one embodiment,
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(a) growing a MDCK cell Iine capable of replicating
said influenza virus ; (b) infecting the MDCK cel
w@eiosatEssi th a strain of influenza virus and PCT/US2005/017606
i-ncubating to allow replication of the virus ;(c)
suchaave$bhagisanleepbdcﬁrem vheugreng ponsfigicnggvfus3B5,

510 b0 Gee Far Ckel PR RZder | ved from the MOGK col |

I|ne that |s hi ghl y-susceptible to viral infection and
whi ch prqduces inflyuenza virus.jn.higher er tha
o Jre LmPe e el P phED Barr Bt ipar At reneE hpp 28 capable
of PH&ERESNE gur @edstsaBohitoivisecthenpbrenewlotidal titer for
decanter used in the erfu5|n% means of the inventi on;

two FHgfERTONFsSETROPSePEy ERFORATCY TERISE LB ARGeERRPEITSNE,

sucBNd EiLgHeeid bépéb@@tb@”b@b@ﬁ@ﬁh@n@W1&beWh@fv§@h@ titer of
decant er. DETAI LED DESCRI PTION OF THE | NVENTIL.ON | n one

the cppbEREERPT FREDVDEKOYYr FYBEYESPL VikeSopnfhénsluserp types

A ahavﬁntiﬁnonéléﬁﬁ§dEHEht SstERh! gPkheakl 98 QElEE%ed from the
nfTUenza virus. In another enbodi nent, the NMDCK ceil

grOUPnéobﬁlﬁhéngr@§eﬁF1|ﬁvénﬁﬂéﬁ is anchorage - dependent
and non- tunor igenie. The present invention provides
a derivation of a MDCK cl one
In one embodiment, the cell line is capable of being infected

by a virus selected from the group consisting of: influenza,
respiratory syncytial virus, papovavirus, parainfluenza,
vesicular stomatitis, wvaccinia, Coxsackie, reovirus,
parvovirus, adenovirus, poliomyelitis, measles, rabies, herpes,

and other viruses.

In one embodiment, the virus is selected from the group
consisting of: influenza types A, B, and C; respiratory
syncytial virus; papovavirus; vesicular stomatitis (Indiana
strain); Coxsackie B-5; reovirus types 2, and 3; and adenovirus

types 4, and 5.

In one embodiment, the virus is selected from the group
consisting of: influenza types A, B, and C, and respiratory

syncytial virus.

In one embodiment, the virus is selected from human, equine,

porcine or avian influenza strains.

In one embodiment, the wvirus is selected from human influenza

types A, B or C.

In one embodiment, the cell line of the invention is capable of

being infected by human influenza virus type A or B.



10

15

20

25

30

35

that is super-susceptible to viral infection. The
description "super-susceptible” is used to indicate a

wWORKSEAUErS ved cell line that is highly susceptP®l/€51005/017606
at | east one virus, thereby producing higher titers of
viral particles than the parental MDCK cell line. This
! Y
oo S5E) 8081008 ADEK OTL 488, A9°ORE A B0 caparite or
beiﬂ@gﬁnﬁedEEdhby BRLh12042n linfdneneabudirmentypelse A and B.
MDCK- derived cell line of the present invention is

non- tunor igenie in tests conducted in accordance
In whéhekbDAdguedel i hae, cahd Lhus pdythe @mbb&hkeihQEnuien
in the. preparation.of viruse ntigens.fo
211505 T B P EeDaF ShaERrEot A N BPRABL T gy with addition
of &hprepevlieipuepaeses. stha ael kryprenhashheerriestied pepsin,
for the presence of contam nating m croorgani sns_and

panghaethayePBREN dePECPEHS| ANGcEBIHAN¥R SR IHRSEhe IR One

embPHEREAL , | BMBAL hoBel henenkSaah s@sPhavicdedep RPERISESLion of
for the |arge-scal e production of influenza virus

infhaeprel BSTBF Protelfhs POFLERENRAULAYPEEE -of a
vacci ne. In accordance with an aspect of the present
invention there is also provided, a |arge-scale,
Alteenptevibivy edhentelécdipPeptbhbedPEeRrBECi AV epitooBs sl lows

ul£9r5£Q§ %B%HE kQBnOE 'QBEEﬁ@ﬁ?a FFﬁsp%ﬁkhgh%Sr éuiring the
pro el ns or the nanu acture 0 uenza voC|ne . )
addTheoprotesspubtehilytinvenciyne sscbarsi édypsetinusichymatrypsin,
pepé@&*iﬁgﬁkreatin, papain, pronase and carboxypeptidase. In
one embodiment, such a cell line allows multi-step replication

of influenza virus without requiring the addition of trypsin.

It will be apparent to a person skilled in the art which
viruses or virus strains may reguire the use of a proteolytic

enzyme.

Although it is possgible to culture the cell line of this
invention in suspension, it is preferable that it grow in an
anchorage-dependent manner. In one embodiment, it is also
capable of growing on microcarrier beads, thereby allowing high

concentrations of cells to be obtained in cell culture.

In one embodiment, the MDCK-derived cell line of this invention
is non-tumorigenic. In one embodiment the cell line of the
invention grows with minimal efficiency (i.e., < 1% efficiency)
in soft agar. In one embodiment, the cell line of the invention
does not produce nodules in nude mice when observed for at

least 3 months.
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line for the multiple replication of the influenza

virus. In one enbodinent, the MDCK cell line used in
W b@sprosess of this invention has the sane bi pPEDYSWAH017606
properties as those of ATCC cell line No. CRL-12 042.

Thel premenenbouentavn fhetbelrl contempdeddsn thige ysoedsghe cell

link aﬁﬁékaﬂggoEogg§8§9ﬁ6 %%E' 'E&%Cé%ﬁo&E%f&%*%%ﬁbQﬁﬁ%ﬁ%al

parNBGKedeDrvedraélprbt&ensf1hhb&lanGHMWmeLs hi ghl y
susceptible to viral infection. "Hi ghly susceptible"
to viral infection in this context neans that the cel
SuchinErh$ papabbéeefoprpdbmbﬂ@stbbar@ethabdaﬁa.hﬁ@h@ﬁnufacture

han.the tite produce e rental. cel.l line fo
of YACPLEER GRE GRPaPREPERCACH floNa alodHERGT Onthiigh & Bost
In anécembbanmehy baidehoredigs aameginkll.i Mem@apablieéQfude, for
producjng a virus. at a titer of at [|east about 1.2

exayphes PHEARFt ePIPLBEuCBATEY EhEPRS ER all e B HiSke. | n

embBAemeABodsaRAt hokhe 1Bi ghetmsuscept bblreredldr ldniRBide@it, the
cl ones selected fromthe group consi sting_of: 3B5,

hostpis ppj aylansppecigen (e9fg, PRk 9Egchigéen)and P123
Still, in one enbodi ment, higher susceptibility is
defined as a cell line capable of producing a
ThenpreppbbcPEytbisvinysasign aayi ber cefrried eadt igbdle

pre%%%gg BPeaBEEﬁEepB@dH§§gs9£ WE% Rk %@'t%@ bﬂés@%ce ot

Se Ssane Viruses ne énmbod |ne suc l'one 1's
trypenecﬂedengn1aﬁéegtoubecabsﬁstwngfoﬁncgeiage dependent MDCK

cells to grow in culture. In one embodiment, the process is

performed in the presence of trypsin at a concentration of

about or lower than 4pg/ml. Alternatively, the process is

performed in the absence of trypsin.

The process described herein is intended for the production of
respiratory syncytial virus and a variety of influenza viruses
such as human, equine, porcine and avian strains of the
influenza virus. In one embodiment, the process described
herein is intended for the production of human influenza type
A, B or C. In one embodiment, the process described herein is
intended for the production of human influenza type A or B. In
one embodiment, the process described herein is intended for
the production of human influenza type A and type B by using an

MDCK cell line that may be infected by either type of virus.

The process of this invention provides yields that are in the
range of 4ug HA/10° MDCK cells. As is described in Example 9,
this process yields virus protein amounts greater than 4ug

HA/10° MDCK cells, more particularly in the range of 9ug HA/10°
MDCK cells.
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5FI, 5H12, 9C2, 7d, and P123 . In one enbodi nent,

hi gher susceptibility is defined as capabl e of
w@e@dnci7eyg) at | east about twice the parental VPEHIUS2005/017606

titer for two different strains of the sanme virus. In

one enbodi ment, such a clone is capable of producing

" . t
La%é%cgcéf ﬁk&é&sé' %% %uenérBééﬁﬁ £ 9rﬁg8§HbEﬁb°&$rge

cytial virus an a types
amoenbodbfrehtfleenhaavitone SQCQeaeptfedefssonst heugddypdone in a

b10§8€$£§£ QQ 8£%§§£ agg gk%altukg ggbgﬁbﬁegaor%g%tor may

Ine i s ctapablée o el ng |n aviru
be sﬁleargumgrsnzeh@egendpngonslShenginhl yméﬂdédmags required.
tial virus rus

res tory.s ovavl
ror | EIRMREL Oekuak "GLat Shr kbt CavhBR e hHRpimately 5 liters
in §bxeac«ieh sewvtkilsg ﬁalumelbﬁsabadenavuﬁuers), or it may be
%Qggeiltls gsles rabi es, Ts E and o %
up Gor 1HREDnedbnbBaf fignt 25t K Gs2PRaggpLcfoy @ person
skiftem thetgeosprconsistyagsehlei aelluenzathypepabed Baccine

and C ; resglratory syncytial virus, papovavir us;
Proyasttoftar 25{ oRBRFERREE | nBPERE SPRATAFREBoxSSAkI e B- 5:

coné@ﬂﬂfé@§oﬁ¥Peﬁlgracéﬁﬂlgr’c@ﬂgeﬁéﬁaﬁibhﬁs b¥pess4onakdtres,
In one enmbodi nent, the virus is selected fromthe

ethrbUbléohgléﬁﬂﬁat%@ aFﬁPFGéﬁgath§@§ Aalzepof hRg kioreactor.
and respiratory

The process of this invention may be executed in suspension
culture but it is preferable that it be carried out on
microcarrier means to increase the cell concentration (and
thereby increase viral output). For example, microcarrier

beads of the type usually known in the art as dextran polymers

(Cytodex™) may be selected. These microcarriers may be used at
concentrations ranging from about 5-25 g/L. In one embodiment,
the microcarrier concentration is in the range of about 10-25
g/L. In one embodiment, the microcarrier concentration is in

the range of about 15-20 g/L.

A perfusing means is introduced to maximize both cell growth
and viral replication in the process. Perfusion allows for the
constant supply of nutrients while simultaneously providing a
means of avoiding the accumulation of potentially toxic by-
products in the culture medium. Through perfusion, nutrient
type and quantity may be varied during the various stages of
the process. For instance, serum may be introduced to the
cells during the growth phase but ideally should be eliminated
at cell confluency and before introducing the virus. The
perfusion flow rate is gradually increased during cell growth
to provide adequate nutritional supplies. Perfusion is

continued during viral replication.
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syncytial virus . In one enbodinent, the virus is
sel ected from human, equi ne, porcine or avian
WO pfosne3128 strains . I n one enbodi nent, the viPUEUBR05/017606
sel ected from human influenza types A, Bor C. In
one enbodi nent, the cell line of the invention is

g:isn u gﬁga: f
The §8§nglgh 9%%% éﬁe%eggggﬁﬁﬁﬁ? gégﬁté |neY%;th%4
bloraaenpn:oﬁqlgm@épfdbhfe cfepleeidng.oi mrlett(h@d shadsotdf Hlngamrocess.
i nfluenza virus types A and B . In one enbodi nent, the
cell line of the present invention allows nulti-step
Thergpkfuaﬁhqnmeﬁnbnﬁbuadﬁadvth$hm1hiqmmﬁdﬁan1dﬁ:dncludes

1n1%é0%%%£ ncrgatg%u%gégg ﬁn In ﬁ%HR;G%P é&lum in the
blo@aabomypapdldwseoutneunmeambodbnemmxrmmdmsayc@dmdweugpent
| 1 ows |ti-step. replication of influenza virus with
cul P adaPLPin EOPT FPBaPi O RPES Rat ROV, 15 QA o
con@ﬁnhb@spl"f@&eﬂbfl RYentiuofuakl awslit tHnshiem reRl didodarrier
i nfluenza_virus w thout reqU|r|ng the addition of a

SUSBPHFéBPytlFlct@ﬁz?ﬁ@%@@ltrogé t s Pn SSCRARSET Assiagiated with

theP80RS1BL RaBRGEeat irhe PRRAhRerPHARRS® MM cribed and used in
car boxypepti dase. In one enbodi nent, such a cell |ine

theapFeasSHUPEi tEeprveptiont Mes sPeCAfldangesiigngs for a 5 L

(3.9 Lhoutkh aguibhBgeh e addLti-eR Qhdh ¥RSiAs Irfeawllzledoechat
apparent t0 a person skilled in the art which
with a perfusing means as proposed above and using a

concentration of microcarriers in excess of 10 g/L, cell growth
was limited by the tendency of the microcarriers to move
upwardly and either escape through or clog the outlet means.
Therefore, in order to achieve higher microcarrier
concentrations, a decanter having the following features was
built which minimizes formation of turbulence within the
decanter and achieves a speed of microcarrier sedimentation

which is faster than the upward flow speed of the suspension.

In accordance with a preferred embodiment of the invention, the
decanter 10 as shown in Figure 1, comprises a lower chamber 1
joined to a larger upper chamber 2 by a radial plate 3. The
two outlet means 4 are attached to the upper chamber 2 at the
top of the decanter. The lower chamber 1 and the upper chamber
2 are semi-cylindrical in shape and surround an axially
directed central circular cavity 5 intended to accommodate the
central rotating shaft of the bioreactor as well as various
probes introduced in the bioreactor to monitor the process of

the invention. Solid metal walls complete the decanter.

Figure 2 illustrates a top elevational view of elements 2,4 and

5 described above.
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viruses or virus strains may require the use of a

proteolytic enzyne . Although it is possible to
w@eiostEsg he cell line of this invention in suBQPENS100$017606

it is preferable that it grow in an

anchor age- dependent manner. I n one enbodinent, it is

al so, capabl e rOMAn n1cr car |er S
Flglﬁ??gém%go"ﬁsl’ gah nt?g? VREEFT et ©5 gﬁg xtg?%égﬁé{mber 1
of tﬂerﬁ%¢amné¢urﬁThénl@meredbaﬂbeenl h&heahﬁ[hfdéntyedf

e [ of.this.inpvent] i S. nan ri genjc In

TR A TR L TR LeTe Finat RS TEnt: BALGPoRke
sepél\.ﬂ;‘%ﬂtfbdﬁbﬂ' nﬂaledﬂéilﬁlﬁﬂsﬁ%nﬁédelonﬁlﬂﬁldlﬁlﬁé%Cb&ﬂt;’(tibﬁs 7, the

SO agar n one enbodi nent, the ce ne th
Longhehtidh ToRene B?Eﬂ%cenn%ﬂ%@%%l?ﬁtﬁﬁéewﬁF% Oﬂ%eﬂnOther

V1aOeﬁeruﬁﬁbfcwhémbéeagtaﬁdn@néheaahelppeeeat3|aﬂeahéoaecanter
further contenplates the use of the cell Lin

In Qreor Ry RNt hehe nbeRei badier! t RRapradach| %eoed@m:apal and

eaclﬁ’aﬂé%Céeélﬁéul’éfaér<9£91§é8§lbﬁ bukk Q&éﬂthbﬁ §Héhplura11ty
ViTra articles or frotelns can be used int

of l@ﬂ@ﬁ%ﬁd%ﬂ@lo¢h@@%% Pet 2b¢ ¥ﬁ@ubaé¥§n@ieﬁréPHVeﬁaﬂround the
ax1éf%gcaifgéiia @eﬂeﬁél &g @?afn999i€§n5 watd bpst is

s inclu exa humans,
sureqwmﬁemgpbmmgneu@peeleshamneéﬁoﬁhbel@ﬁbsapﬁﬁﬁtedsﬁrém one

ano9SE by &Q%&iai(fyaoiyéﬁbga BRaL AR L1t BErBRRE ohS 7.
an aVI n speci es €.g., uc or chni cken

The outlet means of the perfusing means is switched from a

waste reservoir to a harvest recipient at the moment of

infection. Continuous harvesting occurs until replication is

complete (about 4-5 days).

The process of the invention is carried out by seeding the MDCK
cell culture with virus at a multiplicity of infection (M.O.I.)
of between 10:1-1:10%°. In one embodiment, the process is
carried out at a M.0.I. of between 1:10-1:10%. In one
embodiment, the process is carried out at a M.0.I of about
1:10%-1:107. In one embodiment, the process is carried out at a

M.O.I. of about 1:10°-1:10°%

In one embodiment, growth of MDCK cells in the process of this

invention is carried out for about 7 to 10 days at a

temperature of about 33-40°C. In one embodiment, growth of MDCK

cells in the process is carried out for about 7 days at a

temperature of about 36-38°C.

In one embodiment, growth of MDCK cells in the process is

carried out for about 7 days at a temperature of about 37°C.
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The process of this invention may be carried out in

the presence or absence of trypsin, as long as the
wpe@semnoss of trypsin does not affect the abili2gr/v82005/017606

anchor age- dependent MDCK cells to grow in culture. In

one enbodi ment, the process is perforned in the

rese t at.ion.of
In Bne em%ﬁd?REEE %&Qailggpﬁgggggpk,abhth% %gg%%s of this
inveetfonned carthedabaenferobkbmypﬂlmo Bhéagsoa&sa.temperature
described herein_ is intended for the, production of

of pbepFréPofy synciitiamevPrugdimems v&%F@%yrﬁplFﬁFFﬁ@Hzén the
pro¥bEHSes é???ﬁ@é B %a?oregﬁb%% 5p@5 isng rand ¢ %b%&ature of

strains o e influenza virus. In"one enbo | ment,
aboptoges3iblescribmeshdeswbodisentt entledl f peplheation in the

production of human influenza type A, Bor C. In one
proesbedifentrrikd prbcass adésobeyedurer eifn absuitnBésded

for the production of human influenza type Aor B . In

one enbodi nent, the process described hereinis
Viraht padedciies bheppbaédnsiameobumdﬁ&ediﬁhlm@mzioﬂymadhg'way

.- and_type usi.ng an NDCK. cel
ri1PRRsibRson, Mhel Rerdet Bagrer sis foLtpust bunabadE irptdon of
thel iveatrb0B PfOWU fﬁleﬁmﬁﬂdled@’dbhat Tal@eﬂe@;uﬂh&nl’gaﬁ@%c@;flv@ﬁéd

. 10 6 MDCK cells, As is descrihed in Exanpl 9 .,
virfli SUGPEBECEny LE HECh: FERtEiITErn SRGu e LoPsat i an
fraéftohd/ 306sMDEKreal For MREke ipakkicedhar by cba riite onange

of 9ng HA/ 10 6

A method for the prevention of influenza infection in a mammal,
comprising the step of administering the vaccine of the

invention is also provided.

A process wherein purified viral particles or proteins are used
to produce a diagnostic kit for the detection of influenza

virus infections is also provided.

The use of bulk virus particles or proteins isolated for the
manufacture of a kit for the detection and diagnosis of

influenza virus infection in a mammal is also provided.

Specific examples of the use of our process and propagation of
selected strains of human influenza viruses types A and B are
discussed below. It will be apparent that various changes may
be made in the arrangement and components of the invention
without departing from its essence and scope or sacrificing all
of its material advantages, the forms hereinafter described

being merely preferred or exemplary embodiments.
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MDCK cel I s."Large-scal e process" neans a process for
produci ng | arge anounts of influenza virus . Such a
w@e@sas¥ys8 s usual ly done in a bioreactor as oppOFEsS2H017606

a culture flask. Such bioreactor may be of varying

si ze depending on the final yield/ doses required. For
Ezéﬁgﬁggle, such bioreactor nmay be of approximately 5

s in size (wth a working volune of about 4
liters) , or it may be up to 5000 liters. O course,

as. wll _be ap garent for a person skilled in the art of
Exanpplgel sdgFer ¢BEF Ehﬁt@ﬁglﬁa§éanvaécpﬁénsrN@GBtﬁgﬁ aErample

2 céﬁ@£aé9ésthaﬁgh§thU5£'EHESMDeﬁ';Fﬁoegﬁmtﬁahbonsgxample 3

mcrocarrier concentrations, perfusion raies, etc
illwéttabes adiastedofctof diiagzeovihessiviehofnthgithout trypsin

on RciEh PR SHEhEnEEaR: cuFEHPBIBLE KO Po BPRFEVaBFc

tumdPdgehichbeycatnieds ogh @DCRI EFQCar EkamplBaBSdi8cusses
increase_ the cell concentration &and t hereby i ncrease

resyltg foll puing . ther IBQEHPRELIORI eFoBHAR aEhpBagsMéEet Wath a
cel%y§@sﬂéH§£bﬁ 5EOMB%k”5F € aflafy élgeétEQnapgg%gebgsstep

M
=

odex(t e selected. These mcro
des¢m&m$e@na®fC@npentlaulansethQnmgntroﬁ1aheuprBCESSg/LExample
odi ment, the_m crocarrier gonceabratlon'

7 a37CTEeF ange DFSabbtt S10SB59GFEY PRTORETERbOA AEnPaTental
MDCH h€e D1 &1 96ATr ThetuenpPsestrat hon/EhahBhbhg11a8g9ewdtn trypsin.
Exa£g§2t81ge§cglgés the results of an assay performed using
MDCK.5F1 cells and influenza strain A/Shanghai/l11/87 without
trypsin. Example 9 describes the results of an assay performed
using MDCK.5F1 cells and influenza strain B/Harbin/7/94 without

trypsin.

EXAMPLE 1

Derivation of Clone MDCK.5F1

MDCK cells No. CCL 34 were obtained from the American Type
Culture Collection, Rockville, Maryland. The stock was
received in frozen state in 1 ml ampoules containing 3.4 x 10°

cells. The cell line was at its 54th passage.

After passaging, MDCK cells were harvested at passage 64 and
diluted in a nutritive medium composed of Dulbecco's Modified
Eagle Medium (DMEM) and Medium 199 in a 1:1 ratio (DMEM-199)
containing 10% (v/v) fetal bovine serum (FBS). The diluted
cell suspension was then aliquoted into 96-well plates, such
that each well received less than one cell, assuming a uniform

distribution of the cells in solution. The plates were placed

in a CO; incubator at 37°C and examined at weekly intervals
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A perfusing neans is introduced to maxim ze both cel
growmh and viral replication in the process. Perfusion
wa@bkdosms3760r t he constant supply of nutrients wndT/ES2005/017606

si mul t aneously providing a nmeans of avoiding the
undaccthul i gbh vfcposenbiealihy otrdeire tioy spoodudths weltllse for
ture medium Through perfusion, nutrient type and
grOHg ntity may be varied during the various stages of
t he process. For instance, serun1nay be i ntroduced to

th I d th wt h b t _ideall h
They,diaf FrF R BaL AR EERPREOAr GO IaRE Bore otettel tron:
introducing the virus . The perfu5|on flowrate is
al ncr eased._dur cel h_t.o provide
(1) S4BHRTE RUEFFBE SRR LoUpRres PapErAd: dri D Corfiidded

dughpgcvieal (Leplicatbae. phedpeckusiigharatd tess of virus
a Lusted to between about 0.5 to 4 bioreactor
baBsrhgyPrayepEadi Agm6n it he stage of the process.

Thﬁlgﬁéf_»U§u§aeﬁ%%§1h§ya%eﬂm&»@ EhenbiReattels (h one

includes inlet nmeans to continuously introduce a

cutrbp@inearunflACERE1BiLSAiENCcLOr SENE RO ShiRlias wdade

tolﬁgfﬁéﬂggu§h¥uggnove spent culture mediumfromthe

bi of eact or (t hereby producing a continuous flow of the

cuthar ebmddEMntehprddgh tnhétncrért@@apfﬂpéﬂcmsp@ngfonmfrluenza
tNG: PLor 62CHhY roBNY Andecanl Shaatandl ied Whddigric

neans he can erern escrlbe
|nenhgmprsuehsasfttypsunveandonomasosaédwalIy desi gned
(4 )fognghgrgge —dependency (i.e. to obtain higher concentrations

of cells in culture).
Table 1 illustrates the susceptibility of several clones to

infection by influenza type A and B viruses without the

addition of trypsin.
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t hat ,

g/ L, cell
t hrough, og ﬁ
to achleve
decanter
m

i gher ™ m

I IaYa)

crocarrier

af

Wi th a perfusing neans as proposed above and
wa@giosglEsgoncentrati on of microcarriers in excBGEUS003017606
gromh was |limted by
TABRE L ocaf PR fusaspEibphdky foaRnfection dbycdpdluenza Type
ngigﬁ ay tlet nmeans .
concentrations, a

havi ng the follow ng features was bui It whi ch
f||rh||leg=&e within tbe gegag;&& —

the tendency of the

Therefore, in order

afid achieves a speed of mcrocarrier sedi

s e

ich is faster:than
s{spensi on. I n accor
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chanber
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é %nd
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upper -
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as wet 1 g

S—various probes it
r the pr@cégs of the
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i nventd -ax

Hd—etat—wat st
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b”or eact otH%D noni t g
il ustrat8€2a top el

Ilpl Bl. (S I.HE UUbdlll (S
evat i onall.2¥Xew of el ¢
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brent s 2., and

9D9

ND

1.5X

P79

1.0X

1.0X

8H7

ND

0.6xX

9E9

0

1.2X

7C1

0.3X

2.0X

P123

ND

2.8X

Control*#*

(parental MDCK)

1X

1X

ND = Not Detected

Control =

* —

Parental susceptibility,

when assessed by TCIDsg

addition of trypsin

defined as 1X

= Clonal susceptibility was determined without
the addition of trypsin in the culture medium

** = Control susceptibility was determined with the

Clones 3B5,

5F1,

1pll, 5H12, 9C2,

17

9D9,
and P123 were identified as being highly susceptible.

"High susceptibility" was defined as at least about 1.2 times
the susceptibility of the parental cell line when assessed by
TCIDsg.

P79, 9E9,

Clones
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5 descri bed above. Figure 3 shows a bottom el evati ona
view of the |ower chanber 1 of the decanter. The | ower

webasher7sd has a plurality of regularly distriPCt/Es005017606
| ongi tudi nal channels 6 which are separated by

3B5na§F&hl}Déﬂveﬁﬁéa | 8Rgi-t 98nal’ Clar BiG 3L 37 wenehddentified
as bengiyt Wdi naksehapreks skels ceﬁtﬁﬁﬁgy%hc%kep%%@éqh;fl e.

anot her via the upper cha er e radi
of the decanter. In one enbodi ment the Iongltudlna

Cloﬁggngﬁhsaﬁdagﬁl d%@%gcgklgg%e%agg %%ip%‘%i{c@ﬁ%'most highly

Cross-section. the pl urafli
suskengiibléi nahdchahnwkbs eh@senre@ubambﬁldsgtmlM&ﬂédllne

intdl Bg?gy ﬁgs§ hgkgﬁ glrﬁﬁbﬁd5 Entral circular cavity 5

rroundlng ongi't udi nal channels 6 being
separated fromone another by the radially oriented

itudinal partitions 7 outl et nmeans.of the
ce1 ) OB R R AR e L OB A RO Rekrh St bl BT T OF
cloaihgr ¥adt cakeupaest B tbhelnmemerierafionf 8¢t ic@rkh subsequent
gbnt'nuous harvesting occurs until replicatiqgn is
cel tgg

LEPES(abdtE 4USCHEGS)ES PRESAISERIS ISl 1n multi-well

plat@V@ﬁthBelén@aéﬁéﬁduémlybiréﬁg@b%%eﬁh%owgﬁﬁs%@é flasks.
culture with virus at a multiplicity of infection
(MQO1.) of between 10:1-1:10 10 . In one enbodi nent,

In 58@1E&@ﬁeséxbéﬁﬁéﬁt@dwéklb abnauMce@ wh tof r%%b\&@%r&ory
In one enbodi nent, the process 1S carri éd

syngﬁpla@ glnp@ FooneapBye the susceptibility to infection by
this virus of the parental MDCK cell line and the MDCK.5F1

clone. Viral titers indicated that while the MDCK cell lines
are much less susceptible to infection than the respiratory
syncytial virus host Hep 2 cell line, the MDCK.S5F1 clone was
approximately ten times more susceptible to infection by this

virus than was the parental MDCK cell line.

EXAMPLE 2
Determination of Clonality of MDCK.5F1

The parameter which determines the clonality of any particular
clone picked is the percentage growth on a multi-well plate
from which the clone is selected. The probability of the
culture selected actually being clonal (i.e., P(l)) is
determined from this percentage. (See Coller and Coller,
Methods in Enzymology, vol. 121, pp. 412-417 (Academic Press,
1986) .)

Given that 5% of the wells showed growth in this cloning, the

probability that cell line MDCK.5F1 is derived from a single
cell is 2 97.5%.
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[ :104-1:107 . In one enbodi nent,
carried out at a M.O .l of about |:10 5-1:10 6- In

woee@sandisgli nrent, growh of MDCK cells in the ppODES®O®017606
this invention is carried out for about 7 to 10 days

A 289 amperper¥pEEerofeabobani3(¥08) pRdone 28abhediPOEAE,

. VDG gel, t BerRr Oges a t
e o ot <2 Do eetararE GHCabolE  SaPEsRT T Gram the
MDCEnbBYi feht, lgﬁ@mﬁthEstcKnkelW§renptheapedcegsapsordance

a t d r at-u f about
wi chORRREHIA! gLRBcTaAts GplBhR BLif-AETRE Br bPeE
Manpf609351ng Phistineeahfoners aasessédoﬁbrfobnahmdha¢ion in
days:-a te ture of -about 30-37C. .ln an .
the o PREH: Rint CP9RFal VRGBT cRPOR. PR e BPOCEELesohd viral
agenast i edooubntamiabonbnSodaysyakiadt eapetatnte of about
32-34C. I n one enbodinent, viral replication in the
process is carried out at a tenperature of about 33C
Sus¥aiabbpartyeéheseotuptotesnwegeeopyhlihe@d firBmt BBe prepared

foll ow n Filtration of the virus harvest is
cel} opRatEIIBY FRSCERYAL HoRCofCEhOa FPE FBPHLRY OF product

profieefebAehydephdggyestlibtgbRactivahad Ykbahzyme
susgen3|on IS then centrifuged and enriched virus

charpgeerdfsiafefosl abteaProRrtysE PRUPAEBPRePEYEPEr &DiC0WCE -
The Ar8BLEE EﬁbwéﬁetﬁéeMsﬂi'QBneftbnﬁéugﬂéﬁlbnE%Etk%@sbﬂ

the process is

a mamal , conprising the step of admnistering t
chayagErhesbiCEhe
EXAMPLE 3

Experiments illustrating growth of influenza wvirus in MDCK.S5F1

clone with and without addition of trypsin

Experiments were performed to determine the ability of
influenza viruses to reproduce in cultures of clone MDCK.5F1 in
the presence and absence of trypsin. The results of three
experiments using influenza strains A/Johannesburg, A/Texas and
B/Harbin appear in Table 2.
TABLE 2: Growth of different influenza strains in MDCK.5F1

clone culture with and without trypsin

Days A/Johannesburg A/Texas B/Harbin
post-~ *HA *HA *HA
infection
+ - + - + -
trypsin | trypsin trypsin trypsin | trypsin trypsin
3 32 24 24 12 128 128
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invention is also provided. A process wherein purified
viral particles or proteins are used to produce a
waelcaghosts ¢ kit for the detection of influenzap@l/Dsmo05/017606
infections is also provided. The use of gul K virus
rticles,or.proteins .is$ol ated,for_the rmanufagture, of:
g§§¥§ fcr%?ﬁ%%%%#ﬁ%?ﬁgn and §9£8ﬁ%§is of inf?ﬁgﬁﬁafn 1
wiosts i nf ecti oMHRN a mapmal i s*@hso proVi ded. SpEcific
apleg of the use of o¢ur process and gropagati on of
&¢Ted strains of human influenza virdses types A
and B arne discupsed_bel pw. |t will be apparent that _
vari ous [changes| may -be frade in the arrangenent and

COMpOnesyhisd 18-y 54en! 1ap i NOMkyoUBpar iyl 1 OB=5n
N a Q 1 A 4

essencetland scobe or sacrificin Lts matar
adyant ages, gg hel f orgs hereuﬂ@ftig descrijbegdgbeing 154
nerely preferred or exempplary efbodi nent|]s . EXa- NPLES

Exanpl e |1 dggcr| bes t he|derdyatifon of clion 2g/DCI«. 55 .
Ex%n’pl eij2 c%nsi ders t he pur%ét/y of the MDCK ~5Fl |cel é
line. Exanple 3 illustrates growh of influenza virus

ith and, w thout t sin_on the . 5Fl cell line.. _,
* Honaged U ne o0, Dy of TSREr Ceriel B 2SigiTed ogn 0 -5
MDCKhi2kl reBxanpbe 2edilscuspesskesiullss thel liewdrgd e
| ati,on_of_ .nude athym c m

Sus PERF SAb SHDLKLoBF P EfaRrePeoPe. &=ue g8

. a
e

These results reveal that there is no substantial difference
when influenza was made to replicate in cell cultures with and
without trypsin, as shown by the hemagglutination (HA) titer

values.

EXAMPLE 4

Summary of In Vitro Tumorigenicity Studies

Following the method described by Furesz et al (Develop. Biol.
Stand. vol. 70, pp. 233-243, S. Kargel ed., Basel, 1989), four
ml of 0.6% agar in DMEM-199 medium with 10% (v/v) FBS was
allowed to set in tissue culture dishes containing six wells of
35 mm diameter. After setting, these wells were overlaid with
3 ml of medium containing ungelled agar at 0.3% W/V maintained

at 42°C and a cell concentration of 60,000 cells/ml. Plates

were incubated at 37°C with 5% CO,. Light microscope
observations were made at days 3, 7, 10 and 14. Colonies
consisted of four or more cells forming spherical groups in the
soft agar. The percentage efficiency was determined by the
ratio of number of cell colonies counted divided by the total
cell number plated.
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description of a particul ar enbodi nent of the process.

Exanpl e 7 describes the results of an assay perforned
wa@gi08g13s% ent al MDCK cel I's and influenza strai PCBUS2005/017606

/ Shanghai /11 /87 with trypsin. Exanple 8 describes
TABLEe 3t estPienyf farmatiay per sofkedgasi ng MDCK. 5F
cel | s pard=FrfFoenze—stra A Shanghar—F—I =8+ —wthey

trypsiin. -Exanpl ee®1l : esubt Ef@ficaBnagsay
ned ysing MPCK. GSFL .cells and inflyenza strain
iR67594 without trypsin. EXAVPLE 1 Derdyation of
Clone | MDCK. 5FI NMDCK cells No. CCI 34 were obtained
fron1ﬂQ§R6nE%5g§g yg§9§MIture C:ollectiorh32 qukville
nd. T

Mar yl sto wasS ‘received iln frozen state in |
ml a e ont ai ni .4 x 106 |cells. The.cell 11ipe
was awﬁﬁ?g Zﬁgﬁeﬁgggagg?gﬁﬁter passaging,a cells

wer e S t _passag 4 and diTuted Ln
nutriWﬁbéﬁn%g?uzPégﬁﬁggegzgf Dul bg¢cco' s Nbdﬁ?ied Eagl e
Medi u DVEM and Medium 199 in a|l: 1 ratio_( DVENMF IP9
) con‘%ﬁﬂKng%ioéP?§F9¥efépél bovi ne serunp(ﬁ%S) . Th
di | ut god—CerT_suspensionm was thenm gt Tquoted—T Tt o
96-melMR§r5té@?gsu§ﬁntﬁ9ﬂ)each welll recei Qel0] ess thﬁn
one C RS Siismaivmns =ormrdi=stri i S
in solution. The plates were pl aced
The results of Table 3 show that the MDCK.5F1 cell line grows

317

with minimal efficiency in soft agar, an indication that it may
be non-tumorigenic in animals. This property was maintained 18

passages later, demonstrating that the phenotype is stable.

To further support this finding of non-tumorigenicity, we
tested the tumor formation potential of MDCK.5F1 cell line in

athymic nude mice.

EXAMPLE 5
Evaluation of tumor formation in nude (nu/nu) athymic mice
following subcutaneous inoculation of cell suspension of

MDCK.5F1 clone

Nude (nu/nu) athymic mice fail to mount a cell mediated
response against foreign materials and therefore will support
the growth of allogeneic and heterogeneic tumor cell lines.
This permits the assessment of the capability of an inoculum to

form neoplasms in vivo.

Six week o0ld female nude mice were inoculated subcutaneously
with approximately 1 x 10’ cells of the test article, MDCK.5F1,
followed clinically for 84 days and necropsied. Nude mice

inoculated with positive control cells and negative control
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35

in a CX incubator at 37C and exam ned at weekly
i nterval sunder the |light m croscope in order to score

wao besaed7bs for growmh . The characteristics sorghSions/017606
the clone were selected from (1) higher

celéﬁsw@gﬁ mmaaﬁﬁdlﬂmmy@@ﬂéntalﬂhau;nqyuhaﬁﬂonrﬁuﬁﬁutﬁkln),

hay
vy, Sepgioii PR SR SIS ol 8 i Mgt dditoca,
seCthanedneSWQa@gd(Bmdbmgamﬂmaﬁ|maﬂroanﬂnmqahﬂxl|tﬂunuher
pargglxvzl%:i?bfs torfa't?l% %fx r%m r}x usnz g\ 'srelflsc)ed fb(eI

to al i-s ep repllcat|on 0 uenza

virus w thout reqU|r|ng the addition of a proteolytic
%ptlonal

S

concentratlons of ceIIs |n culture) . Table 1
illustrat th usce t|b|||t of sever al es to
ALY [ o0 & R VS Shout
the addition of tryp3|n TABLE 1: dona
Susceptibility to_Infection by Influenza Type A_and B

Each; PgEsS WRSqH NOGYdebEchiSuRGPtaReoUfdH meFieethe ssapulae

wit@boub k12 Wee LR rowsGertd Ridddm @ ddhedRrreMa] below. 2
cell line when assessed by TCID 50 . C ones 3B5, 5Fl

22 ppupe pRedlegmas ugpgl fop7gnogmdatipny and all mice were
inoculated on the same day.

Groups 1 and 2: Test article, MDCK.5F1 (at a concentration
of 5 x 107 cells/ml).

Groups 3 and 4: Pogitive control (18C1-10T cells at a
concentration of 5 x 107 cells/ml).

Groups 5 and 6: Negative control (SHE cells at a

concentration of 1 x 107 cells/ml).

All animals were observed every working day and the inoculation

site palpated twice a week for a period of up to 84 days.

RESULTS

Clinical Findings

All positive control mice were sacrificed and necropsied 14
days post inoculation, because all had large masses with at

least one dimension greater than 1 cm at the inoculation site.

All negative control mice were sacrificed and necropsied 84

days post-inoculation.

Nine out of 10 test article (5Fl) mice were sacrificed and

necropsied 84 post-inoculation. One of the 5F1 inoculated mice
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and P123 were identified as being highly susceptible.
Cl ones3B5, 5F, 1D, 5H12 , 9C2, 9D9, 7d, and P123
wowes/1ixdenti fi ed as being at | east twi ce as SUBCEPS100$/&17606

as the parent line. Clones 5FI and 5H12 were sel ected
was a8apbi AHCEHe2RAONREFPPRILGHI ¥3sdayepPbite ingsd eIt offas because
the098§§8ntQteéhébthBuQaEﬁbh ki pe, '%h%%ﬁﬁ%% g bg%%%&%g began

generati on nunber was I ne
to :zegneas t ﬁblpoﬂﬁﬁ 1@11 vbsnilageandevapdebatted biey acelvist .
Palgggggﬁatlon at each subsequent cell culture. The
e was passaged initially in nmulti-well plate

ThchEnunedanmleeemngau&ytEdawsthrtée pospltavel cohltasksarticle
had %apggg g?Te§§§§S[ gﬁﬂaangr E%gggéﬁbg%Fﬁ%E%n greater than 1
cm bysﬁ&ptlblbosy unocnﬁatﬁbnn by this virus of the

parental MDCK cell line and the MDCK. 5Fl clone. Vira
titers indicated that while the MDCK cell |ines are
SmanyCﬂpheﬁﬁognéeemhbbﬂ@sEOnan@@biQalbb@&etbt the inoculation

tial virus h 2 cell i ne,_ the

. Lespiraio ync
sit %? g?ﬁn@e §1¥BpFeRiFrA e?ﬁtﬂgﬁetﬁﬁ€§ ted nude mice.

The§éSP§@lbﬂbefi@st”ﬁ@@bﬁoﬁa?y4tbb§tvhh@&uﬂaﬁﬁowa§ekgisted in
arental MDCK cell |ine. EXAMPLE 2 Determ nation of

eiglf ophl PRy bPRMPERALEFP FRBUEAFaRerer Thki Chedepepiiaes of the

obstPeati GRabEtyoaf any particular clone picked is the
percentage growh on a nulti-well plate
Palpation results are summarized in Table 4.

All of the ten 5F1 mice had lesions by day 4 post-inoculation.
In nine of the ten 5F1 mice these lesions were small and did
not progress. By day 56 post-inoculation, there were no
palpable lesions in eight of the test article mice. One 5F1
inoculated mouse had an inoculation site lesion which
progressed significantly in size between day 25 and day 28 and
had markedly decreased in size by day 32 post-inoculation. This
lesion was identified as a cyst by microscopic examination (see
Table 6). The other mouse presenting a lesion had a localized

inflammation.
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Palpation results

TABLE 4:

fromwhich the clone is selected. The probability of

the culture selected actually being clonal
w@¢dop)113788 det ermi ned from thi s percentage.

(i.e.,
( SerCTZUB100%/017606

and Col | er, Methods in Enzydol ogy, vol. 121, pp.
412-417 (Academ c Press, 1986) ) G ven that 5% of
the wells showed growth in this cloning, the
_propability that cell |ine MDCK. S5FI is derived froma
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Experinments illustrating growh of influenza virus in
MDCK. 5FI clone with and without addition of trypsin
wexpseniatemt s were perfornmed to determ ne the apCT/U82008617606
i nfluenza viruses to reproduce in cultures of clone
MDCK. 5FI in the presence and absence of trypsin. The
results of three experinents using influenza strains A
/ Johannesbur g, A/ Texas and B/ Harbin appear in Table 2
. TABLE 2 . Growh of different influenza strains in
GrOWC@—Ych@riﬁf&@i. S ure with and without trypsinThese
results reveal that there is no substantial difference
when i nfluenza was nade to repljcate in cell cultures .,
TreajiRenErHEia O HT T REFEORSY shtvil BYS tFe® summarized in TABLE
5. hemaggl utination (HA) titer values . EXAMPLE 4 Sunmary
of In Vitro Tunorigenicity Studies Follow ng the
nmet hod described by Furesz et al (Develop. Biol. Stand
. 7 g Basel , 1989),
TAB Vﬁgusr ofr eég}agéegl%ﬁen% %%Sgl%dl umwith 10% (v/ V)
FBS [was aI [owed to set 1ntissue culture di'shes -
contlai ni ng six wells of 35 nm di FRTEVSFter l\?&aﬁ’ﬁ’ge
t hege V‘Sf&én)”ﬁé@:.@ffe” ai Gy th 3 Bbnekofedi UM control
contjai ni ng ungel ar ‘at- 0.3% WV nmintained at_42C_
and fla_cell_ con entratl on(]o_B)GO 000 &e |s/m{ Pl a(tleus)

Skin Inoculation
Site

(No. Examined)

Mass or Nodule 3 10 6

Masses at the inoculation sites were found in all positive control
animals. Masses or nodules were found at the inoculation sites in
three of the ten 5F1 mice and six of the ten negative control

mice.

Microscopic findings

TLesions of interest are summarized in TABLE 6.

25



10

15

20

were incubated at 37C with 5% CO2 . Light m croscope
observations were nmade at days 3, 7, 10 and 14.
w@00on13s8 consi sted of four or nore cells fornPEUS2005/017606
spherical groups in the soft agar. The percentage
efficiency was determ ned by the ratio of nunber of
cell colonies counted divided by the total cell nunber
plated TABLE 3 : Colony formation in soft agar The
sults._of Table 3 sho that t ceII l['ine
mano b B BRe AR R B P MRy S RPe g AR,
i ndifcatton that 1t nmay De non-tunorl _genie rn anlnals
property mas mai nt ai ned 18 pass&@@éﬂ%ﬂFEr Negative

de phenot S To f h
support . %%}éﬁ%f non- téﬁgrlqeﬁégg%§°1me taéétﬁél
t he AtTal of MPCK. SH cel I1ne
in pLE I )Eval uatddn of mde0)

|

tu
it hymi c i ce foll owing
subdut aneous |noculat|Qn of cell suyspension of} MDCK

SFl f&d; gg%F%A Qu/nu) athym cgom ce fall ot 0 mount
cel I _nedi_at response agai nst foreign naterlals and
therq%gk%ﬁ@ % f*@ growth of allggeneijc and,
het gr ogenei c tunDr ﬁ mes. Thig permts the
asse§§ﬁﬁ_gm&gt££§ capablllly o& an inocuéun1to 0
subacute
Cyst 1 0 0
No corollary change 1 0 4
detected

Neoplasia (fibrosarcoma) was diagnosed at the inoculation site in
all positive control mice. The fibrosarcoma consisted of
spindloid cells arranged in bundles of variable density with an
interweaving pattern. Collagen deposition was minimal. Adjacent

tissues were compressed, but seldom invaded by the neoplasm.

No neoplasms were diagnosed in any negative control mice, however,
foci of osseous proliferation were noted at the inoculation sites
in two of the negative control article mice. This is thought to
represent select differentiation and growth of the SHE cells

inoculated as the negative control.
No neoplasms were diagnosed in any 5F1 mice, however, a cyst was

noted in one mouse and focal subacute inflammation was noted in

one other 5F1 mouse.

26



10

15

20

25

30

form neoplasns in vivo. Six week old fenmal e nude mce
wer e i nocul ated subcutaneous |y with approximately 1 x
waeusaeed7’bs of the test article, MDCK. 5Fl, f ol POmeEs2005/017606
clinically for 84 days and necropsi ed. Nude nice
i nocul ated with positive control cells and negative
controlcells were treated simlarly. The inocul ation
site (skin) , lung, scapular |ynph nodes and gross
conk 85985 Were processed, sectioned, stained and

m croscopically. Further particulars of the

experinment are presented bel ow. [|nocul ati on of test

Fib?BQat%Bgﬁé%aE‘i&%pg@Eélc%tmtﬁ‘é %Eﬁhﬂa%%ﬁ §3%8 81811 ten of

reated identica nouse Was i noc

thespbsitaneoasntyobetmieen the scapulae with 0.2 nml of

the appropriate i noculum as descri bed below. A 22

gauge needl e was used for inoculation and all mice
No meoplhnmsuWatedpoaséhe samengagpf €heupeghtarnéd 2ontTest or test

icle, MDCK. 5FI (at a concentration of 5 x 107

art%% BsPht$ . Groups 3 and 4 : Positive contro

(18C1- 10T cells at a concentration of 5 x 107

cells/m) . Goups 5 and : Negative control (SHE
Undgg| F%ea?O%déBheagt Pat FBR BPOYexSEWYeth@ Fﬁﬁ)t arjicle,
MDCRNGIR| siyengtobsaEYadrevety wer kiiRgrdg¥naed the

i nocul at i on
EXAMPLE 6
General Procedures

a) Cell Multiplication

Before seeding the bioreactor, MDCK.5F1 (ATCC No. CRL-12042) cells

were passaged a few times for cell amplification. Approximately

5-10 x 10° cells were thawed in a 37°C water bath, transferred to

a polystyrene cell culture flask with nutritive medium and

incubated at 37°C. After 3-4 days, cells from this flask were
dissociated and used to seed 5 other flasks. The 5 flasks were
then used to seed 20 flasks in the same manner. The nutritive
medium used for cell growth was Dulbecco's Modified Eagle Medium
and Medium 199 in a 1:1 ratio prepared in deionized water and
containing 4.5 g/L of glucose, 0.58 g/L of glutamine and 1 g/L of
sodium bicarbonate (DMEM-199). The nutritive medium was
supplemented with 10% gamma-irradiated fetal bovine serum (I-FBS).
The solution used to dissociate the cells in the flasks for cell
passaging was a 0.25% trypsin with 0.02% ethylene diamine
tetraacetic acid (EDTA) solution prepared in phosphate buffered

saline (PBS) without magnesium and calcium.
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site pal pated twice a week for a period of up to 84

days. RESULTS dinical Findings Al positive control
won@e/1vigse sacrificed and necropsied 14 days ppGI/US2005/017606

i nocul ati on, because all had | arge nasses with at

| east one dinension greater than 1 cmat the

i noculation site. Al negative control mce were

sacrificed and necropsi ed 84 days post-i nocul ation.

out o e ticle (5E1) m acrlf ced
TheCATAS L pokpgq20s BlaBHS Rsksl Srobn e BB nizea,
colllaetutiaaﬁdl msedvvasbsaeﬁl Bi ﬁﬁ@briaanﬁme@mpﬁhlad A meys in 1000-ml
.post -i_nocul ati on ecauete esion at t
SPiPREEUEAREGR SPRE IR Eh Jnds S ToGreBoRg Bagaes foads. The
spi%ﬁgEe§§as£$ %e&%shﬂﬁufﬁ§eba%%r3ﬁe¥eﬁhﬁﬂ EgﬁPﬁlﬁgcﬁéﬁntained at
al pat1 on The ten nude mce 1 noculated wth the
aboptsboi VemconCedxll grroiwthe wagd cpaltpallegl |f@Si] c5ﬁs7 vsia;yts @fter which

Iea f% | reater than 1.cm ]
thepgg lno Fgﬁsg i9 ngﬁmpF%greSSIng eéf%?Saﬂd used to seed

a 5pal B@Bh_»@aatokh@cbmo;@@b@w By Ndve Braindiecit edE negaddye n.J.) .
control article inocul ated nude mce. These | esions

first noted day 4 post-inoculation persisted in eight

Try?%ihﬁ aEggnnSQa%héec% ﬁ%r%Eoﬁ?%ﬁefﬁﬁcE%%dyff@fém%éy done in the

€ observati on peri od.
following way. The microcarrier cell culture was washed twice

with a solution of PBS and 0.02% EDTA. After the second cell

wash, approximately 200 ml of trypsin solution was poured into the

flask and left at 37°C for about 20 minutes with stirring. After
cell dissociation was complete, as determined by light microscopy,
the cells were recovered from the free microcarriers using DMEM-
199 containing 2% I-FBS, then pelleted and resuspended in DMEM-199
containing 10% I-FBS. A cell count was performed and an
appropriate number of cells (approximately 10'°) used to seed the

bioreactor.

The spherical beads or microcarriers used for the cell cultures
are manufactured by Pharmacia (Sweden) and distributed under the
trade name of Cytodex 1. The density of the Cytodex 1
microcarriers was 1.03 (g/ml in 0.9% NaCl) and their size varied
between 131 and 220pm, with an average of 180um. The approximate
surface area for cell growth was 4,500 cm?/g microcarrier (dry
weight), with one gram containing approximately 6.8 x 10°

microcarriers.

b) Cell Seeding and Growth in the Bioreactor

A concentration of 15-25 g/L of Cytodex 1 microcarriers was

introduced in a 5-L bioreactor (3.7 L working volume). Seeding of
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Pal pation results are sunmarized in Table 4 . Al of
the ten 5FI mce had | esions by day 4
w@eowsAilyIeR ul ation. In nine of the ten 5F m cePCTESW05/017606
| esions were small and did not progress. By day 56
post -inocul ation, there were no pal pable lesions in
eight of the test article mce. One 5F inocul ated
nouse had an inocul ation site |esion which progressed

theSbggkéaéegglxagn 8&%8 s&wgsnfggxogé angpg%xx 82809 4 x 10° -1

cased Tn Sizé
X 1pjd)sk:elﬂ<scw[ba1a11@md Trios s @remusd@mprepareais stakst (see
I,Cc.exanin

Tabl e he othe
T L UCTING T LR AR L
soluvibanmht 2ongTABLE ﬂlCrBagpaEEQB rGSUBPSQ??Sgabﬁcmﬁﬁ$bcarriers
T t t-relat 0SS necro in
(epimet 9ol PRETiar ir 607 CoRaRR2ER  RERL SR ne' PELHReY Sere

rlngé@sﬁwitédwmgﬁ Masmesoat ahbeainegutat tﬁ@ ae&@g war €he glass
found in all Eg3|t|ve control ani mal s,

bothbgul eshfePet %nﬂa%tsPﬁﬁegHEEEFXtﬁ6ﬁ1§@t@étPnDMﬁMéé99

con@iihbhBgt 02 5rLlrBECeoandEsh)10 ot Rt 8 BEGAti VEThe contents of
control mce. Mcroscopic findings Lesions of interest

the a%tghﬂwé?@%éa, i ALTAREErEieTABLE BMEMTEAS) nware then poured

1ntor@ﬁétﬁgoﬂbgégéfOQégséln@iﬂﬂsthé98@h§§h§ Fhaft rotatlng at
fi rosarcoma) was |agnose at the inoculation sit
aboyp 20 rpm. With the vessel filled, stirring was 1ncreased to

50 rpm, the temperature adjusted to 37°C and the dissolved oxygen
content maintained between 5-50% of air saturation. The pH of the
culture was also maintained at 6.8-7.4. Perfusion of the
microcarrier cell culture was started on day 1 at 0.5 volumes/day
using DMEM-199 with 2.5% I-FBS and 0.5 g/L magnesium sulfate.

Cell growth was continued for approximately 7-10 days and the

perfusion flow rate was gradually increased to 2 volumes/day.
c) Virus Infection

Before the virus was added to the microcarrier cell culture,

perfusion was increased to 4 serum-free volumes/day on the day of

infection, the temperature lowered to 33°C and the partial
pressure of oxygen controlled at 15% air saturation. At cell
confluency and right before virus infection (on the same day), the
culture medium was replaced with the same culture medium free of
serum and the perfusion rate increased to 4 volumes/day for 7
hours. This ensured that the serum content of the culture was
reduced to a minimal level before infection. After that period,
perfusion was stopped and human influenza virus of type A or B was
introduced into the microcarrier cell culture. The virus was

normally diluted with nutritive medium (DMEM-199 medium containing
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all positive control mce. The fibrosarcoma consi sted

of spindloid cells arranged in bundles of variable
wa@lenwsiltyzssv t h an i nterweavi ng pattern. Col | agePCT/US2005/017606

deposition was mnimal. Adjacent tissues were

conpressed, but seldominvaded by the neoplasm No

neopl asns were di agnosed in any negative control mce,

however, foci of osseous proliferation were noted at

6. 5%“51&?8%%0%@'%%ﬁ%‘%?§nt o%. g%ntﬁ%.@%%@%16%(§§§?r in order to

e mc t o represent
obtdifhf er MnOi.at.i am &he: ga@weho&fltﬂ@ 8idE 1cdlo®s |mbeuhakedday,

the n atlve cont r.ol wer. e .di nos
per?ﬁsﬂiﬁy ?;’E RPdEEoRaREV &F, 2 V@ygfrp\ﬁgﬁ?ﬂ%’o U ity e ©Y Yibpathic
effernuseaandofnpdaltesub&@ﬂib& dafslitanationn o sDueR ehlilz oRe
nous Iu5|o s Fi brosarc was di agnqsed

oth
cYPREALHY PROCATEE: O Lorfo Sofioal- t G cof B S0s T8 ning
inftaahgal viirce. SN@p@@@ﬂbﬁSﬂ@sV\Qh%nph@&Q@btid’d i frdde@sed to

negative control or ,test _article mce, Under the
proéB%@lPlHﬁgcépethésaﬁév@eéﬁugyowphént§§@ &th-cl e, MDCK

5FI, is not considered to be tunorigenic. EXAMPLE 6

General Procedures a ) Cell Miltiplication
d) Inactivation and Purification

Purification of monovalent influenza virus was performed in the
following manner. The virus harvest collected from the
bioreactor, generally between 15-30 L, was first clarified through
a 1.2 pym filter (Sartorius Sartopure GF®, 10 inch in length, 0.6
m?) in order to remove large cellular debris. The clarified
suspension containing the influenza virus was subsequently
inactivated by the addition of 0.125% (V/V) formaldehyde (final
concentration) for 16 hours. The inactivated viral suspension was
then purified by ion exchange, DNAase treatment and gel

filtration.

Enriched virus fractions were selected and represented the premium
material to be used in vaccine preparation. These fractions were
then pooled and diluted to give a final concentration of 15 pg of
HA per strain per dose as currently recommended by international

authorities.

e) Vaccine Preparation

Viral proteins were diluted to 15pug for each dose of vaccine.
Thimercosal (0.01%) was added for preservation and stabilization,

respectively, to complete the vaccine.
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Bef ore seedi ng the bioreactor, MDCK. 5F (ATCC No.
CRL-12042) cells were passaged a fewtinmes for cel
wa@ppbitiizesat i on. Approxi mately 5-10 x 106 cel | SPEEDS2005/017606
thawed in a 37C water bath, transferred to a
pol ystyrene cell culture flask with nutritive medi um
and i ncubated at 37C. After 3-4 days, cells fromthis
flask were dissociated and used to seed 5 other flasks
The 5.flas en used t a in th
ror el S e TRoE TSy R OLR e sP caPE e PhueRon of the
thr@@ScIIEmEExIngSSEbdlﬁsedoﬁhglbeNhﬂXGd]and MEdedmc298he
n rati O_Prep ared L oni zed &erband
DredOrTa H A ICRE GPRhor COPhLLEEE B8 SPEtoRO e ar ne
and 1 g/L of sodium bicarbonate (DVEM 199) . The
nutritive nedi um was sugglenented with 10%

OthefanRRWH T 2E e F Lt el 2 VFﬁesgﬁ?uﬁ?(Pm?%QTethYﬁeprOpan°1

sorlSPt WD ais@dpbDydihss66tabe1t begeehl g, Iﬁhbh§mék@§k§c nitrate,
for cell passaging was a O. 2596tryp3|n w th

Phe%&¥@¢%ﬁ%rh¢aﬁ?ﬁ%t?et?a@%@??%yﬁEhan?EDWA}hsépﬁmﬁéﬁehyder phenol,

benf%@ﬁ@ﬂfﬁh'@hP@P§@Qa&ﬁdbﬁfﬁﬁé§9x§ékhﬁﬁoﬂP@§h Wet feHl for the
magnesi um and cal cium The cells in the 20 flasks were

vacgiewplepasrdleay sConegpEratzed, ofoFheeeeBTaRETUEEVEOagENtS
w11$ é%& @6¢6QC§6£é§Ea%fé'tSU%E&ﬁ§Er&”sEQHQagh sSpi nner

s containin m crocarrier ads. The
spi nner flasks were |ncubated at 37C with stirring
mai nt ai ned at about 50 rpm Cell growth was conti nued
for 5-7 days after which the cells were trypsinized

Exafipoen - he microcarriers and used to seed

Infection of parental cell line with strain A/Shanghai/11/87 with
the addition of trypsin

MDCK cells from the parental line were grown in a CelliGen™
bioreactor. The working volume of the bioreactor was 3.7 L, the
microcarrier concentration was 25 g/L and stirring was set at 50
rpm. On the seventh day, the culture was infected with human
influenza virus designated A/Shanghai/11/87. The M.0.I. was
1:133,000 and 2.5pg/ml trypsin was added to enhance viral
replication. TABLE 7 sets out the data relating to the assay
while TABLE 8 summarizes the results. The yield of vaccine was
9,828 monovalent doses of 15pg HA, based on a total harvest volume

of 18 L and Single Radial Diffusion (SRD) assay values of 7.38 pg

HA/ml and 9 pg HA/ml. (See TABLE 8.)
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a 5-L bioreactor (CelliGen(tm by New Brunsw ck of

Edison, N.J.) . Trypsinization of the cells fromthe
WOorR@socHEss i ers was done in the foll ow ng way. H¢EUS2005/017606

m crocarrier cell culture was washed twice with a

sol ution of PBS and 0.02% EDTA. After the second cell

wash, approxi mately 200 ml of trypsin solution was

poured into the flask and left at 37C for about 20

LNyt es th stirrin er ceI

wanfdt copith o8k aRLAR nih PrERR AL, Feliodind AbG stirain
were reapyRaREhaT PILYBE {iea Eher aadiithiens o¥sikrgpeiEM
199 containing 2% 1-FBS, then pelleted and resuspended

in DVEM 199 containing 10%1-FBS. A cell count was

pet-Fof m:u a|| an—ppproprate nyrber—gf—cets _
EPPToxi el Y100 0)™ usjet™t'6* $ged™t he bfor &G | Tire |
{°c) . . Pressure Pressure {vol/day), Serum Concn
S plvesr | cafj,ays ads of m criocar#i erjs USed f h I -
cul turles arefl manuf act urleg=B¥"Phartrécija ¢Sweden) and 10%ce11s/
li strijputed pnderjthe trade nane of Qytodex 1 . The ul)
lensi tly of th d 1 mcrodarri.er 103(3&{%
n .g%l\lad)%a% ghew si Ze vane&ket&gen 131 ah 1.45
20mm |, with ay g of [180nm__.The a prOX| mat g
sur f acle ar ea 1?327r gl'?%growt wds <f15CO C 1 5
m crocarrier (%;y Lght), wth ram cont i hg
ap;]rpxi mately ©.8 gelfgﬁ m !roc.crrlgrc Cg 5 1.38
:eeé:ll ng and GW h6l_got he %I oreagt&r <<l 5 1 g7
3 37 |7.01 5 <<1 <<1 3 5
4 37 |6.95 2 <<l <<l 3 5
5 37 16.96 3 <<1 2.5 3 5 6.26
6 37 [6.70 3 <<1 2.5 3 0 7.69
7 0 34 16.50 5 <<1 1.5 3 0 9.34
8 1 34 {6.80 5 <<1 1.5 2 0
9 2 34 [6.70 5 <<l 1.5 2 0
10 3 34 |17.20 5 <<1 1.5 2 0
11 4 25 |7.24 68 <<l [1.51
12 5 25 17.40 57 <<l 1.5

The total number of cells at the moment of infection is calculated
in the following way: 9.34 x 10° MDCK cells/ml x 3700 ml equals
34,558 x 10° cells.
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A concentration of 15-25 g/L of Cytodex 1

mcrocarriers was introduced in a 5-L bioreactor (3.7
wa.2enki7’sg) vol une) . Seedi ng oft he bi oreact or ReBUS2005/017606

performed as follows. Approximately 4 x 109 -1 x 1010

cells obtained fromthe previously prepared stock (see

above) were placed in a tubular glass bottle. Froma

sterile solution of 20 g/L of microcarriers, 55.5-92.5

of.m i €FS endj ng_on e.desired, .
'I‘A]Bﬂ%n%entﬁé |g%£|§£t%%g%ﬁl #g)pﬁﬁ?gg?anggatgﬂﬁg fpdystrain
DVEM 198/ sinanglisleri 1 81 hei€rl thei adaheishass Beibken
The bottl e was subsequently filled with DVEM 199
containing 10%1-FBS to a final volune of 3.7 L . The
contents—of —the—bottte—{cetts,—mcrocarriers—in
DMVEM 199) were then ppur@s,i/Riolthe bior eaehor ueﬁgegf
with the central shaf ro%gglng a a Bu 2? rpn
the vessel fillled, st{rring was|i#He¢rtased '8 5 rﬁﬁ?es
the tenperatyre adjus ed to 370C and the dlssolved
oxygen. cont ent ga ned_between 5-50% of air
sat ion. The the3c ltufe was &l so nai nf ai ned
_at b.8-7.4. Perruglon of the mcrocarrier cetf cutture
Bioyeacteyr faUPHA éfaym& BPSH- Sn%FEF@Wday usi ng DVEM 199
Wt —275% =FBSand o075 gt magnestum-—sut-fate—et

gr obit Mmgas conti@ded for <approximately |[7- 10 dayk and
the perfusion flowrafe was gragually ilncreased{to 2

volaunes,d dayf c1Virus Infecti pn Beforle the vifus was

added to thelmcrocarkier cell culture
3 days 512 3.8
5 days 192 3.2 13.2

Harvest sample (time post-infection)

0-24 hrs. neg. <1.8

1-2 days 64 4.0 neg.

2-3 days 512 3.9 7.38 9 4,428

3-4 days 384 3.9 9.00 9 5,400
Total 18 9,828

5 Calculation of the total amount of HA is determined in the

following way: 9,828 doses x 15ug /dose = 147,420 pg HA total.
When divided by 34558 x 10° cells =
4.26pg HA/10° MDCK cells.
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15

perfusion was increased to 4 serumfree vol unes /day
on the day of infection, the tenperature |lowered to
wWQ@30samisg he partial pressure of oxygen contr oPCEUSANS/017606
15% air saturation. At cell confluency and right
before virus infection (on the sane day) , the culture
medi um was replaced with the sane culture nediumfree
of serum and the perfusion rate increased to 4
Ezéégggggs/day for 7 hours. This ensured that the serum
t of the culture was reduced to a mnimal |evel
infeetesn ofif ROLKOBF1ALILBhet Hathpetradn pyShanighaiyad /87 without
stopped and human influenza virus of type A or B was
trypfiPoduced into the mcrocarrier cell culture. The
virus was normally diluted with nutritive medi um
(DMEM 199 nedi um cont ai ni ng6. Sg gl ucose/ L) before
Celﬂatdeduvedoﬁrpm thenbki YPE&cHBL Aﬁcar@@mbEa 6Blail2042) were
[ ng 8 A .
ol s o tA L Rl AR A2 W g U 7 (gpoencrat ion
of EytgpathlThefWecklngsvomnmbebé tﬁetbhode&tmnathaﬁ 8f.7 L and

.MDCK cells s.typihcall y_observ wi t hi n
St R PP AONES cBREarR RO orif FBEnsalls FHE SOVRRNE GiYdhe culture
wast hafieccokbeat et BﬁﬂaﬁrQﬁf$&éﬂzh0v@&0@ud%s&g%@t@@ne, as

/shGrPRrL 4T e pur PP E5TPSIm oA RoRBGRFERE A JafFgactor ©o

enh¥htdsthasgpewtar sedcha vm@uéplIQﬂbnm.mannemasTnerBBn@©o and the
harvest collected fromthe bioreactor, generally _
asshet peeduesd33@ L winhsafi FBD vhanef oédSt-Broufh/ml, resulting in

19,626 monovalent doses. TABLE 9 summarizes the data for the
assay and TABLE 10 lists the results.
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al2mfilter (Sartorius Sartopure G-(r), 10 inch in
l ength, 0.6 nR) in order to renove |large cellul ar
waledsits37ssThe cl arified suspensi on contai ni ng tPET/US2005/017606
i nfluenza virus was subsequently inactivated by the
addi tion of 0.125% (V/V) formal dehyde (fina
concentration) for 16 hours. The inactivated vira
suspensi on was then purified by ion exchange, DNAase
egt n el filtratjo nriehed virus fr ctLons

TABmgrg geﬁAt egog Ssafrg%éhtggcghéf%rggpﬂﬁ1ﬁﬁFeF &Pt
be usedayshanghapelpyepaiat tha. atbbeneef bEctiropsivere
then pooled and diluted to give a final concentration
of 15 ng of HA per strain per dose as currently

jecommended y _TTiet nmatjonat—aygthort+{+es— Vaubi e
PrEParat T o, MTal | prot gi hE et ¢ di uted™to ﬁm/ >f pr,.; e
haeh dose,.of | vacc| ne. Thi merosal” (0. 0195 was a ed For| .
br eserfvati on| and pt abi I|i Z&t1'6h,| réspecttvely, to L0%ce11s/
conpl gt e thel vaccl ne. Far a Standard frival ént vacgi ne,| =u
i} ngval ent q§§e of edch @f the t.hree circul ating
;tggins woul d be m xed |and "added ]b théﬁpreservat fé) 2.3
agent |and stabjdiger cdescribed |abgyve. CIhe known 5 1.9
Dr eser|vat i ve| agenf s sugh as an1nonethy| pr)pa ol ,
sop?ic acid aqupo%y§g1nopropyl blgUan " 5
pbhehyner curilc hityate, phenyInPrcu i¢ b raie,é
Z-Qpenoxyethaqg} W%§E9 orngldehyq%_ )hefol 3 5
4 37 |6.85 5 <<1 1 3 5 7.9
5 37 |6.84 4 <<1 3 3 5 ’11
6 37 }6.82 4 <<1 3 3 5 14.4
7 0 33 [6.83 4 <<l 3.5 3-4 0 16.8
8 1 33 16.93 4 <<1 3.5 2 0
9 2 33 [6.95 7 << 3.5 2 0
10 3 33 {7.23 7 <<l 3.5 2 0
11 4 33 [7.31 6-7 <<l 3.5 2 0

5 The total number of cells at the moment of infection is calculated
in the following way: 16.8 x 10° MDCK cells/ml x 3700 ml equals
62,160 x 10° cells.
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benzet honi um chl ori de and 2- phenoxyet hanol can be used

for the vaccine preparation. Concentration of these
wQe@sardrat i ve agents will need to be accept abl BCT/US2005/017606

i ndustry standards. EXAMPLE 7 Infection of parental

cell line with strain A Shanghai /11/ 87 with the

addition of trypsin MDCK cells fromthe parental |ine

were grown in a CelliGen(tm) bioreactor. The worKking

I f t react or the m crocarpier
vasl 4%, RephifeopE 8547 viER Upfrr PRy fhelepRarbEyin
rpm  OnaySBafigheDy 0148y, ihheheubhbdeficdasri akepkedl W th

human i nfl uenza virus designated A/ Shanghai /11/ 87 .

The MOI vvas 1:133, OOO and 2 .5mg/ M trypsin was

atdded—to—entance—vira—repttecation—TABEEF—setp—out
the data rel atingato lh@C AR SAY Whé;!]ﬁ SBL\%ﬁme No of
sumari zes the results. xy|eI "%acci ne wap 828
monoval ent dgses of 15ng " bas e‘é“/@h t ot har\?(?E?S
vol une of 18(L and Sinpgle Radi all Di ffusi on (SRD) assay
values_of 7. 38 HA7 i and 9 HA i | (Seé TPBLE
8.)%‘8‘EE 7 : |Dat® % or assay Wi t Jp%r%%t al cell ine

—

and strain /-V::nangnal T/ 87 With the addition
BioregpspK FAEPLS! AFIMENBEFtoRNEEPEORY the moment of

IIIICbLIUII ID bal blﬂ alt.u III lIIC IUIIUVVIi"ﬂg way . U 3’-|- A
1061 VOEKs cel | s/m?gx 3700 Brt4equ | s 34,558 x 106
eeH-s—FABLE§——RestHs—of—assay—wth—parental—feH
i n2 dangs strgin384 6.1 7.63

3 days 512 5.1 13.94

4 days 128 5.2 6.87

Harvest sample (time post-infection)

0-4 days 192 5.2 9.2 32 19,626

Total 32 19,626

Calculation of the total amount of HA is determined in the

5 following way: 19,626 doses x 1lbhung /dose = 294,390 pg HA total.
When divided by 62,160 x 10° cells =

4.73pg HA/10° MDCK cells.
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10

A/ Shanghai /11 /87 with the addition of trypsin
Cal culation of the total anpbunt of HA is determned in
wao b@sfidd7fow ng way: 9, 828 doses x 15ng / dose =PABVUSABH017606

ng HA total When divided by 34558 x 106 cells = 4.26ng

HA/ 106 MDCK cel | s. EXAMPLE 8 I nfection of MDCK. 5FI

clone wth strain A/ Shanghai /11 /87 without trypsin

Cells derived fromclone MDCK. 5F (ATCC nunber
E§é§£$§i§042) were grown in a CelliGen(tn) bioreactor

m crocarrier concentration of 25 g/L. The

Inf@Btkongof OMDOR . BF1t BRohkowaaht 8Erdads B/Hakband7/94 without

stirring was set to 50-55 rpm On the seventh day, the
tryR®Bure was infected with human influenza virus

desi gnated A/ Shanghai/ 11/ 87 . No trypsin was added

to the bioreactor to enhance the growth of the virus.
CelTheddri®ed| fvas ¢1088, BO0Kah#lt werasgapwpr edudedcd2bkd in

' SRD value of 9.2 HA/m , resulting in_.19_62

mbbl TRl wEhed Srerelereinmmrrobeithatidrabiots Agl- On the
eighsksajlapndtRABtEl t0rki ohs fhéetesdl WwsthABURaf inBPatianza virus

for as ith, 5FI ¢l ope and strain ,
des w P BRSSPI T (0 re BBGeHCR O PrOprAOTAGO: ot trvpsin
was Ngabed b pebhstat vihel meapntcatibnf ecbhes bBd results from

.calculated in the _foll ow

ng way. 16.8 x 106 MDCK
thl%e?$§?¥1aies?@Erﬁ@u%aﬁaFg %%?&%5 %x1188dcékrs. TRABLEI¢Hd was
38, Resuhbscof Bssay whth NCKesBFbrchkong and shrakB value of 16.35

pg HA/ml.
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A/ Shanghai /11/ 87 in the absence of trypsin

Cal cul ation of the total anmount of HA is determned in
wo b@sfidd7sowi ng way: 19, 626 doses x 15ng / dose BCREL2089017606

ng HA total When divided by 62,160 x 106 cells =

4. 73nmg HA/ 106 MDCK cel | s. EXAMPLE 9 I nfection of NMDCK

5FI clone with strain B/ Harbin/7/94 w thout trypsin

Cells derived fromclone MDCK. 5F were grown as

Seki n reLer .
531, D5 L e BEMMELE, Ry R S S8R LI pecain -
cul tur eﬂmlnnvﬁeuedlmbhthumsmfI uenza Vi rus
desi gnated B-Harbin/7/94 . The MO 1, was 1:10,000. No

trypsin was added to pronote viral replication Dat a

ill(.ilmrle(ibupl 5It._S ngmlll IS \t.;l\lap %/g al g | l:‘pl [ UULl:‘U IPIIf II-\D I:O )
l'f“ a'nd ll'gcti'on rh e(:y elpa 5™ g 0'r',:(L::e(sjs(u):r:§e %i‘essur (iol‘llﬁﬁ 2 Se:um cc::;:n
nareest @fs) 3p aphd an [SR® ¥al ye of 16. 35 / .
TABLE 11: Dhta for assay“'th [MIK. [5FF clione and 10%e11s/
bt rain BHarbin/ 7/94 wiithout trlypsin|The total nupber ul)
D f d:el | s at thja7 mpnent |of ignf eqt al ¢ul at edf i 1.9
he fall ow ng way| 16.7 x 105 I\/D(f&[]cel I% x 370D % -20
equal s 61, 79D %, 1P€ gel |l s. TABLE Resul t$ of -assagy
v tth NDCK. 5FI cl pné and s;grai 1 BHlart 7 9% i gés L.79
hbsence of tyypsip | clul atz on [of the tot al unt 0
—IASéles det erm n§e)2| C/‘a > v 2,% 2.66

3 37 | ~7.0 5 0.5 2.5

4 37 | ~7.0 4 1 2.5

5 37 | ~7.0 5 1.5 |2.5]3.88

6 37 1 =27.0 3 1.5 [ 2.5 {11.37

7 37 | ~7.0 2.3 2 2.5 ]13.33

8 0 33 [~7.1 2 4 0 16.70

13 3

9 1 33 7.15 15 2 0

10 2 33 7.1 16 2 0

11 3 33 7.2 16 2 0

12 4 33 | >7.2 1.5 2 0

4

5 The total number of cells at the moment of infection is calculated
in the following way: 16.7 x 10° MDCK cells/ml x 3700 ml equals
61,790 x 10° cells.
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foll owi ng way: 38,150 doses x 15ng /dose = 572,250 ngy

HA total. Wen divided by 61,790 x 106 cells = 9.26 ny
w2030 7MOCK cell s. Once again, it is shown the€T/Ukm®05/017606

process of this invention gives yields that are equa

to or greater than yields given by prior art processes

that require the presence of trypsin.WE CLAIM 1 . A

thin-Darby Cani ne Kidney (MDCK) -derived cell Iine

Tanfl L2F e e Ps Fohay vTER ApdkPaFL BERREOMM, phidis -
The aggdtbin/me/e€Cchhdihe 4PséhéénNbf trybhsifin said

hi gher susceptibility is defined as at |east about 1.2
time the titer of virus produced in said parental cel

I I I'c. 3 . Th L,CI I I I IS aCtTur UI Ig tU b: ai TT1 2 y IIVIJTCI CI I
said virus i$ selgcted &dom e q&gHB on§ﬂ§ﬁéng R o
i nfluenza, respirator s% ? ytial vir 3, gvav rus,
par ai nfl uenza, vesicu S5 8nat|ﬂV§P1Vac0| oses
Coxsacki e, reovirus, JarVOV|rus adenovji r us,
polionyelTtr $, neasle$, rahies, |and her[pes virupes. 4
ell line orjing ¢ cl 4i m 3 , Wherein paid
ViTUS IS ITnfluenza or respiratory chytlal VitTuS . b5
Bloreq%EoEeﬁﬁmpl fe(biverBPRG- FBféFBFﬁP wherei n said
I III I ucilica
19 hrs. neg. 7.3
2 days 2048 8.72
3 days 1024 7.88

4 days 96 5.97 <7.885

Harvest sample (time post-infection)

0-4 days 512 7.88 16.35 35 38,150

Total 35 38,150

5 Calculation of the total amount of HA is determined in the
following way: 38,150 doses x 1lb5ug /dose = 572,250 pg HA total.
When divided by 61,790 x 10° cells =

9.26 ug HA/10° MDCK cells.

10 Once again, it is shown that the process of this invention gives

yvields that are egual to or greater than yields given by prior art

processes that require the presence of trypsin.
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Vi rus conprises human, equine, porcine, or avian

strains. 6 . The cell line according to claimb5 ,
wob@se1ytssai d i nfluenza virus is sel ected fronPdyos2v05/017606
i.pfluenza virus types A, B, or C. 7 . The cell line
EE—Sﬁéﬁgdlng to claimé6 , wherein said influenza virus is
selected fromtype Aor B. 8 . The cell line
according to claim7 , wherein said cell line is

1. nhghryivoSeEhyi breive botReynfMBER2aderivedt gpéd Aiand
Bcha@actér% gder ined 9@' haE' thﬁpﬁéécéﬁgbég@ébﬁlwgt to

I's nontunor igenic .10. The ce ' ne acc
aﬁyr@hel%fe@th@mthamolss p@ﬁanéaﬂ-eMDQZﬁdcehlt Blatle| tis
non-tunori genie. 11. The cell line according to claim
10, wherein said nontunorigenicity is defined as an

2. dBsencel bf lpat pabterdodal es thahude, nWheraineBaaﬁohﬁgBer

val i h.has_the
ror oo ELpPEPELCRY  GReifEared ER 19950aaB0uE51 R repe the
| thieeded T metras Eﬂﬁﬂhéﬁﬁ 1R2042id1gardheatetklli béne.
according to any one of clains 1 to 13, further
characterized in that it is anchorage-dependent. 15 .

3. UBee ofelhel et laddmednegordi 6Uain anywheeeoh shabinsitus is
té@fébted from the group consisting of: influenza,
respiratory syncytial virus, papovavirus, parainfluenza,
vesicular stomatitis, vaccinia, Coxsackie, reovirus,
parvovirus, adenovirus, poliomyelitis, measles, rabies, and

herpes viruses.

4. The cell line according to claim 3, wherein said virus is

influenza or respiratory syncytial virus.

5. The cell line according to claim 4, wherein said influenza

virus comprises human, equine, porcine, or avian strains.

6. The cell line according to claim 5, wherein said influenza
virus is selected from human influenza virus types A, B, or
C.

7. The cell line according to claim 6, wherein said influenza

virus is selected from type A or B.

8. The cell line according to claim 7, wherein said cell line
is highly susceptible to both influenza virus types A and
B.

9. A MDCK-derived cell line characterized in that it is non-

tumorigenic.
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for the production of viral particles or viral
proteins for prophylactic, diagnostic,

WO povsnod7ber apeuti ¢ or therapeutic purposes . 1BCT/TR®05/017606

10.

11.

12.

13. By

14.

15.

16.

17.

18.

19.

20.

use according to claim15, wherein said viral
particles or proteins are used for the manufacture of

aTkaccehg lLied horotrhenpr eveahiobnef o ikahs 1 to 8,
se accordin to claim 16, mhereln

in%ectign..l?. The ﬁ
SGIMATOrFaF L FRfetPi bRafsibatSeHOBy CPRPFESRRACYi rus. 18.
The use according to claim17, wherein said influenza

us c ises_human, equine, porcine, or avian
s? %lﬂ?ffp InghacGeEdargoFai RGatH &Pai Whegeiphepatnnon-

S@uﬂotﬂ@éﬂ@ﬁi@yVhéUéef§né§|ﬁgtﬁﬂ Bb@@hB@"B@ baﬁkﬁﬁméanodules
types A or C. 20. The use according to c

19“ QH@?éth§aP§t§Frﬁ§0P§ humeRthaf plepbacvivrtdonype A
or B.21. Use of a cell line defined as ATCC CRL-12
042, for the production of viral particles or vira
photel hslipebehisbdhaer thhebhahatacklr propeatiascbieATCC
fekr, LPgopsevention of an influenza virus infection.

The use according to claim2l, wherein said virus
infectlon I s caused by human i nfluenza virus type A or

c@Pr THE. UsErRAGEHT 4L %T%g gﬁ]?h{%%%nmﬂ ein said

virus Tnfection 1§ cause i nfl uenza
virus types A and B .

The cell line according to any one of claims 1 to 13,

further characterized in that it is anchorage-dependent.

Use of the cell line according to any one of claimg 1 to 14
for the production of viral particles or viral proteins for
prophylactic, diagnostic, immunotherapeutic or therapeutic

purposes.

The use according to claim 15, wherein said viral particles
or proteins are used for the manufacture of a vaccine used

for the prevention of a viral infection.

The use according to claim 16, wherein said viral infection

is caused by influenza virus.

The use according to claim 17, wherein said influenza virus

comprises human, equine, porcine, or avian strains.

The use according to claim 18, wherein said influenza virus

is selected from human influenza types A, B, or C.

The use according to claim 19, wherein said virus is human

influenza virus type A or B.
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24. A process for the production of influenza virus
particles or proteins, conprising: a ) growing a

wok@sniDss by Cani ne Kidney (MDCK) cell 1ine capebis200$/017606

21.

22

23.

24.

25.

26.

27.

28.

replicating said influenza virus; b ) infecting said

cell line with a strain of influenza virus and c )

i eabafi agctnlalliaw ﬂeﬁﬁingalt h@nmbcs@imi%\ﬁizwa;, Gioty tfhe
harvesting sai.d replicate irus . 25. € prqQcess o

B EPARSk R B PhE R P b s Foad it Ry REoRAGE To be used
pabti ehesmanuphetaiss offhar eheeihe?borThcPHeReEH tQbn of an
claim 24, wherein.,said MDCK cell line is defined as
hé’G‘Fﬂ]ﬂe’Pﬁ@ B?SPEQFE‘%FCEFSBHH es of ATCC No. CRL- 12042

. 27. The process of claim 24, wherein said MDCK cel

line is defined ,as ATCC No. CRL-12042. 28. The process

-of B¢l BFfh 29COhAEREI ROs &L IMnElueRareinusadenpiirsss infection

hugega 864 B9 hBREA! BRFILAYhAD; $hEALDR2]. oIhG .
process of claim 24, wherein said virus is sel ected

fromthe group consisting of human influenza types A,

BTﬁQdugé:aéQoramﬁ%pESCgigiﬁf%Eta%ﬁégéinwggﬁﬁiQi?ﬁ%dinfection
process IS carrie out 1 n a bl oreactor.
is caused by both human influenza virus types A and B.

A process for the production of influenza virus particles

or proteins, comprising:

a) growing a Madin-Darby Canine Kidney (MDCK) cell line
capable of replicating said influenza virus;

b) infecting said cell line with a strain of influenza
virus and

c¢) incubating to allow replication of said virus; and

harvesting said replicated virus.

The process of claim 24 which further comprises purifying

virus particles or proteins therefrom.
The process of claim 24, wherein said MDCK cell line is
defined as having the biological properties of ATCC No.

CRL-12042.

The process of claim 24, wherein said MDCK cell line is
defined as ATCC No. CRL-12042.

The process of claim 24, wherein said influenza virus

comprises human, equine, porcine or avian strains.
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31. The process of claim 30, wherein said bioreactor
is about 5 liters in size. 32. The process of claim

WG0sMisIsei n sai d bioreactor is fromabout 5 tPCHOS0S/017606

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

I r 4 3 rocess.of claim,24, wherein

PG SR8 Tb 28t o it P47 L B Battn P At 15 selicred

cﬁnom|nheggnbnpocansuetlﬁganﬁ handni Angt @pnka) typaisda, B and
cubation is carried out with a perfusing neans . .

fﬂe process of claim33, wherein said perfusing neans

conprises a decanter to avoid | eakage of mcrocarriers

in said harves The process of c¢laim 33, wherein
ég?% M erocar? e?fﬂ%%n§4coWﬁ?F§é§ fPEflOBAPFEEF BEagarried

abud toncewispdbienopf about 5- 25 g/L. 36. The process
of claim35, wherein said mcrocarrier bead

concentration is in the range of about 10-25 g/L. 37.

Thee D5 B6ESSs 0 £ CL Bk i 3%g , WiRELEDLSAL d“%E&QQ%EEéﬁgis about 5

bead concentratlon is in the range o out
glitens. lﬂTﬁ#%ﬁocess of claim 34, wherein said
perfusing is carried out at a rate of about 0.5-4.0

vol unes of bioreactor per ' _
The process of claim 30, wherein said bioreactor is from

about 5 to 5000 liters in size.

The process of claim 24, wherein

in step a), said cells are grown in medium containing
microcarrier means, and

in step b), said incubation is carried out with a perfusing

means.

The process of claim 33, wherein said perfusing means
comprises a decanter to avoid leakage of microcarriers in

said harvest.

The process of claim 33, wherein said microcarrier means
comprises microcarrier beads at a concentration of about 5-
25 g/L.

The process of claim 35, wherein said microcarrier bead

concentration is in the range of about 10-25 g/L.

The process of claim 35, wherein said microcarrier bead

concentration is in the range of about 15-20 g/L.

The process of claim 34, wherein said perfusing is carried
out at a rate of about 0.5-4.0 volumes of bioreactor per

day.
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day.39. The process of claim 24, wherein in step b ),
said influenza virus is seeded at a multiplicity of

w0 pdosatizesy of about 10:1-1:10 10 . 40. The pr oR€EESWN5/017606

39.

40

41.

42.

43.

44.

45.

46.

47.

48.

49.

claim 24 wherein said influenza virus is seeded at a
mul tiplicity of infection of about |:10-1:10 8. 41.
Thize ppooesss obf cthhim244 , whkeekhinsahdsitbbl BeNzaavir e fluenza

i S. seeded at [tiplici f infection of about 1
F5EF T oftedad o hif Bibbiedier Bl GEmBscchngRoPs about
sed di+nfle¥nza virus is seeded at a multiplicity of

i nfection of about |:10 5-1:10 6. 43. The process of
claim 24, wherein in step a), said MDCK cell line is

. greswpfoce@bost J1488S24 Wherdhs pROGESHrOheRkd Pidds is

wherein said I\/DCK,ce!I_Iinelsgrown at a tenperature .
i$e4RA rainge Bl Gl ey 40t ptnfegsiorhef ppbevssloel0-1:10°.
claim43, wherein said MOCK cell line is grown at a
tenperature in the range of about 36-38C. 46. The _
Prioe ¥ PS¢l of e baim whér evheraist epid jnfaedza virus is

[ VAT i | d: a of 14 4 .1n7
SR L o LEBl Lol e AL B BRSSO g of g1 107
said influenza virus is replicated at a tenperature of

ahpu < .~ A8.1 T ocC f_claimd43_. wherein, .
sai d?%%@sﬁz%ﬁv?%%%ﬁigif e‘gjﬁ(lg%%%%dsg @al?g%%%p%? ufe*gf s
asmied3q. a multiplicity of infection of about 1:10°-1:1065.

The process of claim 24, wherein in step a), said MDCK cell

line is grown for about 7 days.

The process of claim 43, wherein said MDCK cell line is

grown at a temperature in the range of about 33-40°C.

The process of claim 43, wherein said MDCK cell line is

grown at a temperature in the range of about 36-38°C.

The process of claim 24, wherein in step b), said influenza

virus is replicated at a temperature of about 30-37°C.

The process of claim 43, wherein said influenza virus is

replicated at a temperature of about 32-34°C.

The process of claim 43, wherein said influenza virus is

replicated at a temperature of about 33°C.

The process of claim 24, wherein said purified virus
particles or proteins are used to produce a vaccine to

prevent influenza virus infections.
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49. The process of claim 24, wherein said purified
virus particles or proteins are used to produce a

woamsitmssg o prevent influenza virus infecti onsPCBH0S2085/017606

i ne: Lon.of infl, ' . :
R gt L e —

51.

52

53.

54.

55.

56.

490 &Imamhelyvaesi madef byl ahe pOoceber eifn csaiig awnmal

is a human. 52 . A nmethod for the prevention of

i nfluenza infection in a mammal, conprising the step
dfhadmocster dfigclatmvasei whepbifl 8BhMI5RaMMa?14 553 huflan .
vacci ne for the prevention of influenza virus

infection in a manmmal , conprising the virus particles

. & metrhisd pfot etins Heevahedoacsor dhagubazg! Qhﬁbééio%nin a

adm xture with, a preservative agent. 54. The use o
PTG oc SUMF LAY nt B9, SEP Pheadmbni abeningothe vaccine of
waleoimes 0 55 ghe process of claim 24, wherein said

purified viral particles or proteins are used to

produce a diagnostic kit for the detection of

mfdienERe WSS ROTGE A0S on 0r The sE, 0f  PULK YLEUS: on
particles or proteins isolated according to C ar m2
it & MEMRuf RARElBing e Tirus headel etes oor antlrus

HRANGSH S i@oidﬁé&%f’é{ﬁﬁ il,cpf(,eféirgnZA,n ke rrggigﬂctﬁre with

a preservative agent.

The use of the process of claim 24, for the manufacture of

a vaccine.

The process of claim 24, wherein said purified viral
particles or proteins are used to produce a diagnostic kit

for the detection of influenza virus infections.

The use of bulk virus particles or proteins isolated
according to claim 24 for the manufacture of a kit for the
detection and diagnosis of influenza virus infection in a

mammal .
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