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For vaccine purposes a virus 1is conventionally cultivated on

an adequate cell culture or generally cellular substrate. In the
case of influenza, normally embryonated chicken eggs are used.
The infectious viral harvest is collected and purified to remove
unwanted non-viral cell constituentsg. In particular, in the case
of vaccines derived from chicken substrates allergic reaction to
chicken/egg proteins are possible in certain susceptible indi-
viduals.

An essential step in the production of viral vaccines is the
inactivation of the infectious viruses. Formalin (an agqueous so-
lution of formaldehyde) is the most frequently used inactivating
agent in the manufacture of vaccines. It is usually used as a
saturated aqueous solution with concentration of around 37 %
formaldehyde. Formaldehyde inactivates a virus by irreversibly
cross-linking primary amine groups in surface proteins with

other nearby nitrogen atoms in protein or DNA through a -CH,-
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process step to both inactivate the live virus and to modify the
virus. These detergent-based processes disrupt the lipid enve-
lope of influenza viruses to yield either split (partially dis-
rupted) or sub-unit (fully disrupted) vaccine antigen. Detergent
treatment often reduces the reactivity of the virus antigen, and
thug reduces unwanted side effects during vaccination. The de-
tergent treated virus may be further inactivated by, e.g., for-
malin treatment. Examples of these methods may be found in US
6,048,573, US 4,522,809, and WO 02/09702. A disadvantage in this
approach is that the virus undergoes various purification steps
prior to the disruption step, and thus live infectious virus is
handled by manufacturing personnel at several stages. This is of
especial concern when vaccine against especially virulent forms

of influenza, such as HS5N1 strains, is being produced.
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c) treating said inactivated virus with a detergent, and

d) purifying said inactivated virus resulting in a prepara-
tion comprising viral antigens.

Other aspects of the invention provide vaccine preparations
prepared from the viral antigens produced according to the meth-
ods of the invention.

In another aspect the present invention provides the method
of increasing the resistance to a viral infection in a subject
comprising manufacturing a preparation comprising viral antigens

and administering said preparation to a subject.

Brief description of the drawings

Fig. la shows a flow chart of the inventive procedure from
virus collection after propagation to the inactivated harvest.

Fig. 1b shows a continuation of the flow chard of the inven-
tive procedure from inactivated harvest to a monvalent bulk

preparation.
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after %urtwé%ngégg@ﬂ%§m8uch a virus antigen can, e.g., be a
whole inactivated virus, a split virus, a modified virus, viral
proteins, in particular surface proteins, like haemagglutinin or
neuraminidase. A “vaccine” is a preparation of said virus anti-
gen in a form for administration, such as for injection, nasal,
or transdermal administration. “Purification” according to the
present invention relates to steps of removing non-viral con-
stituents of the harvest fluid. The harvest fluid obtainable af-
ter the collection step is preferably a clarified supernatant,
wherein solid or large impurities, e.g. remaining intact cells
or cell debris of infected cells which break up during virus
propagation, are removed by precipitation, e.g. via centrifuga-
tion. Therefore “collecting” refers to any steps that yield
whole infectioug viruses in a fluid, in particular clear fluid.
Apart from removing cell debris the collection step can also in-
clude steps to remove other solid constituents of the cell
growth medium or substrate e.g. any kind of substrate on which

the cells are cultured. Propagated whole virus is released into



or transdernmal adm nistration. "Purification”

according to the present invention relates to steps of
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The harvest fluid obtainable af ter the collection

step is preferably a cl arified supernatant, wherein
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state of the art it was considered to be necessary to perform a
purification step on the primary harvest to remove or substan-
tially reduce non-viral proteins or nucleic acids which could
cross-link with the virus during formalin treatment. This preju-
dice was overcome with the present invention which showed that
it is indeed possible or even advantageous to inactivate di-
rectly after collection of the virus prior to the purification.
To avoid such adverse reaction during inactivation the virus
containing fluid, or its non-viral constituents, is (are) pref-
erably not further concentrated or concentrated by a factor of
below 10, 9, 8, 7, 6, 5, 4, 3 or 2 during or after the collec-
tion step. Preferably the concentration of non-viral protein

and/or DNA of the native supernatant from the cell culture is
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fibroblasts (CEF) or VERO cells. One of the beneficial
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further embodiment the step of treating the sample with an ef -
fective concentration of formalin is carried out at about 10 to
about 40 °C. In an especially preferred embodiment of the pre-
sent application the step of treating the sample with an effec-
tive concentration of formalin is carried out at about 32 °C.

A preferred embodiment of the present invention includes the
treatment of the sample with an effective concentration of for-
malin, wherein the effective concentration of formalin ranges
preferably from about 0.01% to about 1% (w/w), preferably from
about 0.01% to about 0.1% more preferably between about 0.025%

and about 0.1% which corresponds to about 952 mg/1l and about 368
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fective dose is sufficient for inactivating at least 99.99% of
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virus to a level where no active virus is detected in a mammal-



ferred enbodi ment of the present invention the W
light is UV C having a wavel ength of about 100 to
Wab@an2%80 nm In a nore pre ferred enbodi nent PGF/US1068/074559
present invention the W light has a wavel ength from
aﬁgug 240tto about 290 nm I'n an especially pre ferred
enbodi men r t \Y
ian oBraTHE OV T L gREhAUE 5 pkvelangt Aol abaut 254 ne- The
prefethedi ghbodiinsstonsimy BE & ééﬁ tn@o@@@éﬁmwtmf%%tme

Vlrusefésgkﬁgseﬁ ggnggr%gﬁgfkﬁﬁF H@@EnQb%@MngﬂfﬂmﬂSﬂﬂnwVS to

I C as
abOUtd%@Pr@@/QW i ntendi Pye ey e %@%%éé%%ggb§g§ong?ﬁFﬁlve gose 1s
in th®’ r8REE bamsoutheostbj esburativer mof/ arfie Bndenti ehher pre-
ferrego rgbn‘ggiﬁésf:%n%pef { %% lye dose af W ghtynde &f &but 40

safel i'nactivates a given
to abwit u90pméf/eméb| ynmhepreéﬁbrﬁ@dembpﬁlaeﬂérf mihenettective dose

reducgs g%g?ggtléﬁo%ﬁr% %K'tlelr i} tiha ofacehneuakt savwcline inacti-

ottt W ond el ena and erpnaine
re81dﬁ?ﬂu§1bé?@ﬁ%@slmhﬁkﬁﬁmF£Okﬁ§ﬁjﬂﬁs&nﬂnﬂﬁﬂ&r the chemical

I nacti vatl on ther_._al on t t
(formpdf IﬁﬁaFFéXF%éﬁP'sfhé’e eétlve oségﬁafpgggiﬁ%xiﬁpéfs'
this wayi eky def efratinecs byhivehr varsengeiera [RWRWAT e he culture
1nfect1%lnd’t:e%‘t% tshﬁ:}f"%}@'t@@ waranrber scofcdhe tdst described in

nactivati on chanbers such as size and di aneter of the
Exampﬂénﬁ and t he chanber, distance between the virus
C@@'i:@hfml&@c@v@tlimranﬂld he s ldrghitgesouraes pughfied. The pu-
rlflcgﬁig%gggﬁn ag? leCthﬂNR{<P%%} &%ﬁ#ﬁcéﬁ@if@@ £t§$% at

He safte t ok wavel en
e.g. linl ens tarofe tcrfea_mp@|1@qﬂ0%§v@#¢ha%tth%a%%n§%%90 g, 60000

g, 7000'25‘391h o‘ﬁddjﬁ%'%ﬁw §0 sheyMbightods @l sps0000 g,

criti for effective dose. Furt

16000@ffgect1+4_\pé>0d>osauls2%9%%E’ﬁrﬁlfule%%%%ob%/t ermi%’éac? gfftuga-
rion L& HEROI UM CORtEH T Ngnde M riise amd: téedrisighed in the rou-

tine %gfor tion r:£6{5$%§é¥£g§f§g§bé% ? ge géséfgﬁé&$1g°§ﬁe Uus

ivating st 99.99
6, 04anaxw cnnmﬁlneﬁ s hensanpbeatedriey preferapry. Freferably
the uf% S IS %%@iaﬂry§ é@r@ofﬁé&'1Mm§r§u690@étdéﬁ51ty gradi-

In a mapmal i an_or av el | tu

ent wisth aﬁt%&ﬁﬁ@%lyt%%\%t‘#%%%% i Se’ag‘éf'g‘ﬂ?%tdmn “Ifl pax-
t1culebodidmntrdisi aigoddideht ghtha sanpbsecgntdinnhgishéormed by
us11@£%%&%ﬂé§ eﬁgosgda%8u9n4fif§8t§¥§ ?Q?@ B?”Qhegogéoqbr any
other adeguate carbohydrate or sugar known in the art). For ul-
tracentrifugation a continuous flow centrifuge may be used. The
parameters for fractionating after ultracentrifugation are de-
pendent on the characteristics of the virus strains used. The
parameters for collection of the peak pool fractions are evalu-
ated and determined individually for each virus strain and are
in the range of about 46-50% to 34-38% sucrose. Preferably non-
viral material (e.g. at this stage whole inactivated virus) are
removed by density separation. Cell membrane fragments, includ-
ing liposomes and proteins each have a characteristic specific
density. Viruses as being a characteristic cowmposition of pro-
teins, nucleic acids and in the case of enveloped viruses also
membrane can be purified by their specific density from non-

viral material. In particular the whole viral antigens may be
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advantage for the purification of the formalin treated harvest.
The innovative formulation of the resulting product is free of
flocculation without any need for stabilizers such as tocopherol
or laureth-9.

In the present invention, the viruses to be inactivated are
selected from enveloped DNA or RNA viruses, with single or dou-
ble (DNA) stranded genomes, sense or antisense, continuous or
segmented. In preferred embodiments of the invention, the vi-
ruses are selected from the group of enveloped viruses, includ-
ing, flaviviruses, togaviruses, retroviruses, coronaviruses,
filoviruses, rhabdoviruses, bunyaviruses, orthomyxoviruses, pa-
ramyxoviruses, arenaviruses, hepadnaviruses, herpesviruses, and
poxviruses. In other preferred embodiments, the viruses are
flaviruses, coronaviruses, orthomyxoviruses, or togaviruses.

Particularly preferred are enveloped viruses such as influenza,
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expected to contain about 40% sucrose. The purified virus can be
homogenized, additionally nuclease treated, pressure and/or ul-
tra/diafiltrated.

In embodiments of the invention, the virug is modified by
detergent treatment to produce a modified whole virus or split
virus vaccine. The modification of the lipid envelope of the vi-
rus is carried out by solubilisation with a detergent such as
Triton X100 in a concentration suitable to destabilize or disin-
tegrate the virus, in particular the viral lipid envelope mem-
brane. The detergent treatment will at least in part remove the
membrane of said virus. Preferably the detergent concentration
is removed, e.g. by diafiltration or chromatographic processes.
Detergents for use in the detergent treatment step include ionic
(cationic, anionic, zwitterionic) detergents or non-ionic deter-

gents. Suitable detergents include the Tween group of detergents
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In additional embodiments the virus is processed to a sub-
unit vaccine comprising the isolation of single viral subunits
or viral proteins, in particular surface proteins like heamag-
gutinin or neuraminidase. The isolation can e.g. be performed by
affinity purification and/or chromatographic methods such as ion
exchange chromatography.

Surprisingly the method of the present invention is suitable
for industrial scale production of virus antigen vaccines.
Therefore preferably the inactivation or any other step such as
the inoculation, the propagation the collection or the purifica-
tion is performed on amounts or vields amounts of at least 0.51,
11, 21, 31, 41, 51 61, 71, 81, 91, 101, 121, 141, 161, 181, 201,
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can be present in a vaccine preparation. The effective amount to

in a prepara-

stabilize viral antigens is preferably below the amount to solu-
pilize viral membranes as in the split virus solubilization pro-
cedure using high concentrations of Triton X100 of e.g. 0.5%. In
other embodiments the viral antigens are free of stabilizers. In
particular embodiments a production of a split vaccine is pro-
vided by a process where the virus harvest is fully inactivated
prior to the splitting and purification process. Surprisingly,
the inactivation process with formalin treatment and UV treat-
ment does not interfere with the subsequent detergent treatment
and purification processes.

In further embodiments a vaccine or pharmaceutical composi-
tion is provided which comprises one or more viral antigens.
Such a pharmaceutical composition can further comprise a pharma-
ceutical carrier and/or an adjuvant. Such pharmaceutical carri-

ers are for example stabilising salts, emulgators, solubilisers
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Another preferred embodiment of the composition or vaccine
of the present invention further comprises buffer substances.
Buffer substances can be selected by the skilled artisan to es-
tablish physioclogical condition in a solution of the composition
according to the invention. Properties like pH and ionic
strength as well as ion content can be selected as desired.

A further preferred composition or vaccine according to the
invention, comprises a pharmaceutically acceptable carrier.

The term "carrier" refers to a diluent, e.g. water, saline,
excipient, or vehicle with which the composition can be adminis-
tered. For a solid composition the carriers in the pharmaceuti-
cal composition may comprise a binder, such as microcrystalline
cellulose, polyvinylpyrrolidone (polyvidone or povidone), gum
tragacanth, gelatine, starch, lactose or lactose monohydrate; a
disintegrating agent, such as alginic acid, maize starch and the

like; a lubricant or surfactant, such as magnesium stearate, or
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1.2. UV Inactivation

A number of inactivation experiments with formalin-inactivated
viruses are carried out using an inactivation chamber with a 65
W UV lamp and a thin layer chamber. Although full inactivation
of monovalent virus harvest can be demonstrated when using flow
rates of 100 liter per hour for three cycles, this setup did not
allow the on-line measurement of the UV signal. The Vero cell
culture medium used for Influenza production contains various
organic compounds responsible for absorption of the UV signal.
Therefore, the system, is equipped with a 110 W lamp allowing a
continuous monitoring of the UV signal during monovalent virus

harvest treatment.
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test is carried out in a sterile environment. A suspension of
Influenza viruses with a defined HA titer serves as a positive
control and a 0.9% NaCl solution serves as a negative control.
50 pl of a 1:2 dilution in 0.9% NaCl of a sample to be tested
are given into one well of a 96-well plate. To each well 50 pul
of a solution containing chicken erythrocytes is added. Subse-
guently, the plates are incubated for 30 to 45 minutes at room
temperature. Then the hemagglutination is visually determined,
wherein, if five wells containing the same sample do not show

any hemagglutination, the sample passed the HA test.

Example 2: Purification by Ultracentrifugation

During purification of influenza virus antigen, the monova-

lent harvest (MVH) is concentrated by centrifugation. A continu-
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quan€§¥¥é§€ion)) to Total Protein ratios were comparable in Peak
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Pools from Malaysia and New Caledonia, but higher in the Hi-
roshima (Table 1).

Table 1: Analytical results of peak pools

HROS5/61 MAQ4/61 NC99/51

Influenza strain Hiroshima Malaysia New Caledonia
Amount (ml (g)) 840.4 (1000) 420.2 (500.1) 420.2 (500)
SRD (pg/ml) 246.2 426.6 154.9
Protein conc. 487 1495 764

(pg/ml) by Bradford
SRD/protein ratio 0.51 0.28 0.26
VERO Protein conc. 6.2 19.7 18.9

(pug/ml) by ELISA

Further processing was according to the following overview:
3.1. Dilution of Peak Pools
The Peak Pools are diluted 3 fold with TBS buffer to reduce su-

crose concentration for reduction of viscosity.
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3.7. Diafiltration IT
For removal of the high Triton X100 concentration, Diafiltration
is performed with a 30 kD suspended channel ultrafiltration mem-
pbrane (Pall). The Ultraretentate is diafiltrated with 15 reten-
tate volumes of TBS (Tris buffered saline) .

3.8. Formaldehyde addition and incubation
Formalin is added into the Ultra/Diaretentate to a final concen-
tration of 0.025% for antigen stabilization. The incubation is
performed for 18-24 hours at room temperature. Formalin is a
saturated aqueous solution of ~36-37% formaldehyde gas.

3.9. Triton X100 Concentration Determination by HPLC
Subsequent processing steps consist of a dilution step and a
further Ultra/Diafiltration. In order to be able to dilute the
UDR below the CMC for Triton X 100 (TX 100, ~0.015%, 250uM, in

aqueous solution), an analytic TX 100 determination step was in-
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avoid%\ln%\lglgggyghr LAUgatl Qi AS Heshld hed ddb exanpie 200 concentra-

yi el “ds were different in the Peak Pools. The
tionsi.nfl uenza strain New Cal edoni a had the | ow est antigen

zi ehd fs@bb@‘&e@olﬂtbgldiﬂl@sdﬁm and finally Ml aysia.

Protei.n. content wa est i ovest
A Secioﬁldtﬁlé I PISHISE S %@ %A%dl a ?ny’r%n%adﬁ? ucgl%\%? £o
keep AssdyefHAqantlictw iagattilon)0 )23 ook Bl C 1P lot @R S @alP i osie Same

onpar iHL Peak 200l sod rom Mal @y si @entdeNevsettings
homog&alez ocfnlrgz% tcefhllbgaher inthe H roshinma (Table 1)

is usfable 1 : Analytical results of peak pools
3.14. Sterile Filtration

Following the 2nd homogenization step a sterile filtration is
carried out using 0.22 pm filters (Millipore) . The sterile fil-
tered Bulk material is termed Monovalent Bulk (MVB) .

Example 4: Results

Table 2: Results from purification after ultracentrifugation

as exemplified for a split virus (Hiroshima) :



HRO5/ 61 MAO4/61 NC99/ 51 Influenza strain Hiroshim
Mal aysi a New CCal edoni a Amount (m (g) ) 840.4 (1000)
WaA 29982935 00 420 .2 (500 ) SRD (ng/m) 246.2 4P6GI/6S2981074559
.. 9 Protein cone. 487 149 9764 (my/ M) by Bradford
SRD/ protein ratio 0.51 0.28 0 ..26 VERO Protein cone.

621971189 f ECTISA FUff LFeLkessi n

was accqrdi ng tfii%ﬁe?oﬁil MY %Wéryv%%ﬁr{ 308 Bpﬁu%%\qz MVB

of —Peak-Poots—he ot ed f v ]
AmounTBS buf fler €0 reé@fée"%@ de 8§ﬁf én”’#e t'%ﬁ‘?o&% fag 4215

of.- viiscosiit 2 i r gtbgHo enhzat | amaPeakis | 0.15
Opticallseabitr QB YilScost fty g3. 20 of I sbolpIRGENbZaAt | 0BSPRa

foa Ll Rs
SRD (ABEESUI § hmmgentls;);r _O‘II@wa baRcTo0 e 16 Shedh 558 | 746
SRD tdﬁ@in{)genllga‘ggtrﬁggb\?ﬁfm‘al gg%lzga?g%s ggt?n[%%E ?gl%s 359|315
PO Lt Lt e e egot b o5, Ebnsonbes st
ProtemB@iézonase, 8y [ ecGaDi pant pucl epsé produced /i n ’ [ | 162.3
;fflogé?% enltrag;g ’fgigé ?@[@/n?né\{ég @ggfgﬁgszggﬁajﬁﬁ{,:”% DNA,. 5 4.7

Total | Presstre—Fii o A terT Benzonase| add

] a

]&‘@ mm preSure Bilfréatiprb.fs| gk {otfred 38 ebp the! | 2
Proteiny; ¢y us— suspenstop—frep of —advantitious organ T$ms, sych |, .,
Vero DA bact eri ag'durj ng t he ! suasequ=nti i pcubat i dn Der’i od. :

—Incubatipn 1 s perforped at 32 OC,over night, 3.5. / 0.27
Vero %[}1 ? i f T‘gitr fi;nn Af:f er ée_n__;g_n_ac |nr\|‘|bati oh IS
Tx100f I N shed WgralDiaf | ilitratijon|is pepHERedOn PR18|89170.017
D). cirien 1 1 P .

kD-suspended ulsuulel urtrafritration mbrane (Pall), ‘
Tween@lth a f||t®#atipn’area’of |0./1 nP ‘at sgll Scalle ’Enr o8

0,5 n2 at pilot scale. The Utraretentate is

diafiltrated with 10 Retentate volunes of TBS (Tris

p1L (Aubher.ed adhitnen ©0.B089 K] t G 00 Ultradiaretentate at-
ter ultradiafiltration; HOM-1, HOM-2...homogenization 1 and 2;

1on, | a

PFIL...0.22 um pressure-filtration; MVB. ..monovalent bulk

The total SRD in the MVB was 73 mg. Total Vero protein levels
were reduced from 5.2 mg to 1 mg, a reduction of 80.8%. Total
Vero DNA was reduced to 0.28 ug in the MVB. Total protein was
reduced from 487 mg to 212 mg constituting a reduction of 56.5%.
Similar results were obtained for the Malaysia strain: To-
tal Vero protein could be reduced from 8.3 mg to 2.4 mg, which
is a reduction of approximately 67.5% from the Peak Pool to the
MVB. Vero DNA content in the MVB was 1.8 ug. Reduction of Total
protein during purification was 58.6 % from 748 mg to 310 mg.
For the New Caledonia strain at the end of purification, to-
tal Vero protein could be reduced from 8 mg in the Peak Pool to
2 mg in the MVB, which is a reduction of 75%. Total Vero DNA
content in the MVB was 0.27 pug. Total protein was reduced from

382 mg in the Peak Pool to 162 mg in the MVB, which constitutes

Q,

a reduction of 57.6 %.
The purification process is very consistent and robust. A

highly purified virus preparation resulted from the successful

reduction of host cell protein and DNA as well as process chemi-



(Ww . 3.6. Triton XI OO Addition for Solubilization
and I ncubation For Virus splitting, TritonXIOOis
waeed29685 a final concentra tion of 0.5% (w w)PErUS2008/074559
i ncubat ed over night at Lo%@ltenperature. 3.7. D af
of t

iltration Il For renoval he high Triton X OO
concent rat | . Llirablon,i SepentoraadTWitBnax300 as
cals %é%%ué%%%%%g %hg%%éT u%frafil?ra?ign mem brane (Pall) .

well as THee Uaclaref dd@eoxsnat afi It PAEBAT R R T5 "Féter .
after Lﬁf@dd@&i@i@.s otp TBS fFotsihutheted satbiepd wdrd specifica-
or mal dehyde addition and i ncubation Formalin is added
tionsihePthettFeFd BFaretentate to a final concen tration
of 0.025% for antigen stabilization. The incubation is
performed for 18-24 hours at room tenperature.
Formalin is a saturated aqueous solution of -36-37%
f ormal dehyde gas. 3.9. Triton Xl OO Concentration
Det ermi nati on by HPLC Subsequent processing steps
consist of a dilution step and a further U tra/D af
iltration. In order to be able to dilute the UDR bel ow
the CMC for Triton X 100 (TX 100, -0.015% 250 nM, in
aqueous solution) , an analytic TX 100 determ nation
step was introduced to define the concentration of TX
100. The dilution factor is dependent on this TX 100
concentration. 3.10. Dilution of the UDR bel ow t he
critical mcellar con centration for TX 100 The
Utra/ D aretentate containing residual TX 100 of about
0.1- 0.2% (determned by HPLC) is diluted with TBS to
a final TX 100 concentration of 0.008 %, a
concentration clearly belowthe CMC (Critical Mcellar
Concentration) . 3.11. Utra/Daf iltration I1I1
Utra/Diaf iltration is perfornmed with the identical
30 kD sus pended channel ultrafiltrati on menbrane. The
Utraretentate is diafiltrated with 5 Retentate
vol unmes of TBS (Tris buffered sa line) + 5 VC TBS +
0.008 % TritonXIOQO (Www) . 3.12. Detergent
Stabilisation After reduction of the TX 100
concentration to the target |evel,



Tween 80 is added into the suspension to a final
concentration of 0.125% O0,025% for further virus
WW09/89m95st abi | i zati on. This avoids antigen  PCT/US2008/074559
re-aggregation due to too-l gw TX 100 concentra tions .
3.13. Second Honogeni zati on A second hi gh pressure
ClaimB@@nogeni zation step is carried out to keep antigen
loss low at the 0.22 mmfiltration step. The sane
honogeni zer as described in section 3.2 with identical
1. aemeith@si if$>ru$é1§5 @uiFacSnerd |&f M |prepdont Fol | ewpygising vi-

ion step a sterile filtration |s
Tus agg%?% % out u5| 22 mmfilters (MIIlipore)

st e@mpéwluatw B I St i allnﬁ%cttﬂé?%d\’%%ﬁﬁeﬁt fluid,

BYl lorB)at i dxaimlea ¥ (viRessll i ssdadl @R1s, Resul ts
from Liﬁlfl cati ondzsafter ultra entrlfugatl on as

Ed ¥brsa é?ﬁ‘%p?ﬁ%% (Hr%&him) :DIL (1:3)
cdxrdgltatmiyofnmajcpcaoimg UDR.d cal teadkdr el ensat endf

%?rt%E% QEﬁsal 1%ﬁ@”&5th detergent,

honmogeni—zat i on
resulgigss mﬂe-af mrta-mnwan mmnprlSl%nm@%n%nbhwn%e
total SRD in the WB was 73 ng . Total Vero proteln
| evel s re reduced from.,5 a.re n .
2. BReaERsr e varh Tk e Vet TR oS TRt TRg said
propaMéB.edTotiatuspraingim swes seuucedifig onné87ingst dbraw2sagd cells
and/o%o%%tll t lﬁéﬂﬂd@f%fdé%f %P{s 5§ft,56/9 ﬁ'lf%&@{oﬁesu' ts

were obtail ne aysia strain: To tal Vero
proteln could be reduced from8.3 ng to 2.4 ng, which

3. $ed @ttt igm 10f aRproxi red 8h yi 6 5% 4 0omt he Peakormed by

Pool Vero DNA content in the WB was 1.8
additgen O&eo{? a%%yc%‘ot al Protein during purification

was 58.6 % from 748 ng to 310 ngy. For the New
4. %%lquQ!Qxﬁkﬂﬂﬁnng JE&&”E%f& fﬁgééi5é%igﬁ héogégkormed by

ero pro el n cou e reduced from 8 Int
UV irpeeiiatd 2 ng in the MVB, which is a reduct| on of 75%
Total Vero DNA content in the MVB was 0.27 ng . Total

t d 382 th k. Pool .t
5. 353 R e e ki o R et et S s AR e i b reLeased
into SAi6 %luid.

6. The method of 1, wherein after the collection the collected

fluid is treated with a nuclease.
7. The method of 6, wherein said nuclease is benzonase.

8. The method of claim 1, wherein said cells are in form of a

cell culture during said virus propagation.

9. The method of claim 1, wherein said cells are mammalian or

avian cells.

10. The method of claim 1, wherein said cells are epithelial

cells.

11. The method of claim 8, wherein said cells are Vero cells.



The purification process is very consistent and
robust. A highly purified virus preparation resulted
WOR200H20688 successful reduction of host cell prPETE&ISF0Q$AF4559
DNA as well as process chenipgal-s |i ke Benzonase,
Sucr ose, Formal dehyde and Triton XI OO as well as the
12. laek refilowlatoxdinsin Al) pieparatéons wWeressterhheenveloped
Virus;after production. SRD to protein ratios conplied with
specifica tions in all three MMBs.Cl ans : 1. A
met hod for the manufacture of a preparation conprising
13. Ve M !%@&Wi?'ﬂ%%%n'%&?&“@ﬁ&@ ok Gf! b#tnomyxo
~ with infectious virus ma fluid, propagation o
V1russaid virus msaid cells, ¢ ) collecting said
propagated virus, d ) conpletely inactivating said

| lected virus,. and e ) treating said inactivated,
14, TR SGAN Gt GGENY T3 bsURTT T 197 &0 pFbhdrad Foftt 1nfluenza
virusconprising viral antigens. 2 . The nethod of claim1 ,
wherein the step of collecting said propagated virus
conprises separating the virus fromsaid cells and/or

15. déld meetias of St ckl 1wheresr i eeeremntBatigreof non-

viralmgiadof durivheseid gk gt i yati onbésopestor pedmby
addi tion of formal dehyde. 4 . The nethod of 1 ,
wherein said mactivation is perfornmed by UV
16. [Threadieathagh.ob clafhe hethioekoin Isgidbhereifasaiude is on indus-

- pggﬁg t s is released into said fluid. 6 . The
trla%et o%ggg%ﬁg

wherein after the collection the
collected fluid is treated with a nuclease. 7 . The

17. melhedtefod of Weleh n saikhate] easei d SihePZoPaseon8is per-
erein, cel.ls are in form

The methaod of claim1l wh sai
rormefl Syl @ IRART ot b TP g o U v as B Epaatt on o

The nmethod of claiml1l , wherein said cells are

Rk M AN, 58} ¢35 he - 0f s GhalBhdris; -

18- %ﬁerelﬁﬂgggchéFfs are éaﬁ%%%f?afag§%$§ S71T T%e érlSlng e
ral Fpdtiiedsofc e g 89 mherein_said cells are Vero_

G8l lobthd.n ithe aetihod dombal M dg | i whesel dusal drikr us

|§ an envel%ped . .

b) i1nactivating said collected virus,

c) treating said inactivated virus with detergent, and

d) purifying said inactivated virus resulting in a prepara-

tion comprising viral antigens.

19. The method of claim 18, wherein said fluid is obtained from

a cell culture.

20. The method of claim 19 further comprising the step of stabi-

lizing said viral antigens.

21. The method of claim 20, wherein said viral antigens are sta-

bilized by addition of an effective amount of Tween 80.

22. The method of claim 21, wherein Tween 80 is in an amount of

about 0.125 %.

23. A method of increasing the resistance to a viral infection

in a subject comprising manufacturing a preparation comprising



virus 13. The method of claim 12, wherein said virus
is an orthonyxo virus 14. The nethod of claim 13,
wob@eermIsaid virus is an influenza virus . 15PCTH82008/074559
met hod of claim1 , wherei-n 2%he concentration of
nonviral protein during said inactivation is bel ow 350
virahyimfigenls. bﬁh@demhadeoinglaipréparwhebainbsaﬁ@ed by any
one SBMMEGHIEAS OF LM §rbal c8cal ¢, aqmunts. 17 The
method of claim 1 16, erein sard inactivation is per
formed on at least 11 virus containing fluid. 18. A
nmet hod for the manufacture of a preparation conprising
v i ral antigens conprising a ) obtaining a fluid
conprising infectious virus, b ) inactivating said
collected virus, ¢ ) treating said inactivated virus
with detergent, and d ) purifying said inactivated
virus resulting in a prepara tion conprising vira
antigens. 19. The nethod of claim 18, wherein said
fluid is obtained froma cell culture. 20. The net hod
of claim19 further conprising the step of stab
lizing said viral antigens. 21. The nethod of claim
20, wherein said viral antigens are sta bilized by
addition of an effective amount of Tween 80. 22. The
met hod of claim 21, wherein Tween 80 is in an anount
of about 0.12 5 %. 23 . A nethod of increasing the
resistance to a viral infection in a subject
conpri sing manufacturing a preparation conprisingvira
antigens by adm nistering a preparation obtained by
any one of the methods of clains 1-22 to a subject.



