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TI TRENG A COMPLEX VI RAL COMPCSI TI ON The invention relates to the field of
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place when there is a need to determine the quantity of
attenuated live virus which is present, in the case of
each of the I, II and III types, in a composition'for
20 vaccinating against polio. However, it is not always
possible to implement such methods because it is at
times difficult, if not impossible, to'neutralize some
of the viruses which are present in the composition
without interfering with the virus which it is desired
. 25 to assay, in particular when it is a matter of
N titrating a vaccine composition which comprises several
serotypes of a particular virus, such as the dengue
virus, for example. This is because there are no type-
specific polyclonal antibodies; monoclonal antibodies
30 which are able to recognize a given type specifically
are often not sufficiently neutralizing; sometimes,
even, there is no known neutralizing monoclonal
antibody. However, in some cases, in particular in the
vaccine industry, it is necessary to produce viral
35 compositions which comprise different virus species, or
different serotypes of a virus species, in a perfectly
defined proportion. Furthermore, pharmaceutical
requirements make it necessary to be subsequently able



2 to quantitatively -control the conposition of the fabricated products in a
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The method according to the invention is

S

applied to a composition which comprises several
different species of wvirus and/or several serotypes
within one and the same species. The viruses can, in
20 particular, be viruées which are responsible for .
poliomyelitis, rubella, mumps, measles or dengue, or
else rotaviruseél The compositions which comprise these
viruses can be <vaccine compositions in which the
viruses, although having an attenuated virulence, are
25 maintained in the 1live state. The composition can
W, therefore be, for example, a vaccine composition which
comprises the three serotypes of the polio virus or a
composition which comprises the four serotypes of the
'dengue virus. The method according to the invention is
30 of particular interest when the viruses are very
closely related antigenically and neutralization of one
serotype results, by cross-reaction, in the neutraliza-
tion of the other serotypes.
According to the invention, the viruses which
35 are present in the composition to be tested are
| propagated, at various dilutions, on cells which are
permissive for the viruses but which do not induce any
viral interference. It was thus possible to use Vero
cells.



perm ssive for the wiruses but which do not induce any viral interference.
It was thus possible to use Vero cells. -3- The cells are placed in the
wells of plates which are suitable for culturing cells and then inocul at ed
with viral suspensions. The culture -m8drum used for the viral 5
propagation is a conventional _nmedi um which s adjusted iin accordance with
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p{edoni nat i ng féved t Fon TP lepugifie chilled acetone.

The quantity of wviruses present is then deter-
15 mined, for each of the dilutions, using a monoclonal
antibody which is specific for the species or the
serotype in accordance with the titration performed.
The reaction is visualized using a fluorescein-labelled
anti-species antibody or using a substrate which is
20 suitable for the ELISA test. The viral titer is
determined by the Spearman and Karber method and is
expressed as the dose which infects 50% of the cell
cultures (CCIDso) -
The same procedure is carried out, in parallel,
25 with each monoclonal antibody which is specific for the
W, species or the type of wvirus which it is desired to
titrate in the viral composition.
It is thus surprisingly possible, using this
method, to titrate each serotype which is present in
30 the wviral composition without one of the serotypes
predominating over the others.

Example
Titration of four monovalent vaccine

35 compositions, each of which comprises a serotype of the
dengue virus, and of a composition which has been
prepared at the time of assay by mixing equal
quantities of the four monovalent compositions tested.



Titration of , - fwour nonoval ent vacci ne 35 conpositions, each of
‘'whi ch conprises a serotype of the dengue virus, and of a conposition which
has been prepared at the tinme of assay by m xing equal quantities of the

f our_nonoval ent conposi tions tested. --4--The titration is carried out on
96-well mcroplates in the followng manner: - consecutive dilutions of
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the hybri dona 3Fg & international 3 serotype Is |abelled with
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15 - the cell culture supernatants are removed and the
cells are fixed on the plates using acetone which has
been cooled down to -20°C,

- the presence of viruses is detected using a
monoclonal antibody which is specific for the

20 serotype which is present in the vaccine composition.
The antibodies employed are derived from hybridomas
supplied by the  CDC (Center of Disease Control,
Atlanta, USA).

The international 1 serotype is labelled with the

25 antibody derived from the hybridoma D2 - 1F1 - 3

W The international 2 serotype is labelled with the
antibody derived from the hybridoma 3H5 - 1 - 12
The international 3  serotype is labelled with the
antibody derived from the hybridoma 5D4 - 11 - 24

30 The international 4 serotype is labelled with the

antibody derived from the hybridoma 1H10 - 6 - 7
" — the reaction is wvisualized using a fluorescein-
labelled anti-mouse IgG antibody.
The results are read using a fluorescence

35 microscope. The number of wells exhibiting at least one

focus of infected (fluorescent) cells is counted in the
case of each dilution.

The titer of the product corresponds to the dilution
which results in 50% of the cell sheets (that is 50% of



.anti body derived fromthe hybridoma 1HIO0O - 6 - 7 - the reaction is
‘'visualized using a fluorescein- |abelled anti-nouse |gG anti body. The
results are read using a fluorescence 35 mcroscope. The nunber of wells
exhibiting at |east one focus of infected5(fluorescent) cells is counted in
the .case of each dilution. The titer of the product corresponds to the

di | ution whi ci¥heesHpids)n Boings afkecsd kbt §s(t@alcniabed, doy thes- the
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It is expresse %Z’(?t 2-‘3# oglerr] of the CDerr]. th each of the assays
havi ng been c i Dso 1y duplicate, the followng results table is

obt ai ned: Type 1 Typ&ith Bagurh o \ice Jadbapyahaningobpen dagidedAznay 1

3.6 7 . . . 6 ,ASS 2 . . . 4.8 . .7
2.9 Tetraval ent’ r‘rill1§1 éh't}rcea:t%Asstg?/e %yOllOWlng resu]f%at&le 43 °bta451.1%§: 1.9
Assay 2 3.3 4.6 5.2 2.4 1t is noted that the

results which were obtained are in ac:QIrdaen(ie vsf,tfé&he xee ted results:
10 the diffe ' ' ' ' s et Ed—-pr—2Re *Mi&%il t he

J
tetraval ent  rMMohovalertr icempbygitbond: 0. 5/ | og[err] CCl D efr], which
corresponds tjo the 1/ Llution to which each serofype ifs subjefcted when
the m xture i|s prepar g‘g.gg%Si Thus?’pi t]i sapgssi bl EP in éCéordance
with the invdntion, t#s88¥ Aon-neutralilkind.8onpcl éndl ant$-7bodi &St o
assay each oflTkRe.veiQiy REStRbLch i's present infa viral |[conposition,

wi t hout induding any inter- ference betiween thejdiffereft serotjypes.
Assay 1 3.0 4.3 5.6 | 1.9

Agsay 2 . . . .
W y . 3.3 4.6 5.2 2.4

It is noted that the results which were
obtained are in accordance with the expected results;

10 the difference in titer which is observed for each type
of wvirus in the tetravalent mixture varies by about
0.5 logio CCIDsy, which corresponds to the 1/4 dilution
to which each serotype is subjected when the mixture is
prepared.

15 Thus, it is possible, in accordance with the
invention, to use non-neutralizing monoclonal anti-
bodies to assay each of the serotypes which is present
in a wviral composition, without inducing any inter-

N\ ‘ ference between the different serotypes.
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‘Met hod for determining the virus quantity of each of the virus types or
virus species in a com 5 position which contains different species or
types of |iveWd @Q8/45H& acterized in tha6 it conpri ses RO FRAE/0D06RB
steps: * propagating the viruses of each type or species on cells which are
perm ssive for the viruses but whi ch 1@1aimglo not induce any viral
interference, [err] assaying each type or species of virus using a specific
nonocl onal anti body. 2. Met hod according to Claiml1, characterized in
that the propagation iMet¥dected adet@rminthys.thd virus quaktbed of
accordi ng to,Qpe gf the Srec d|n clalms characterized 1in _that

cBm

the conposition | s Ag g 1Rt °§pe¥?‘£‘§sor33‘=ﬁ)’eess of M i%e SA%us is
a vacci ne Tonpesiittiiom which colmgah@d: dfiedemy speciese omf typks of

preceding 20 168l Mo rughar abebbeedi-bh 5Halendl® 1 COMMIIA, Gom

prising different species or types o Ive virus 1s a conp
conpri ses foufoddoutinge StEPT5 ve att enuat ed dengue virus. 5. Met hod

according toe %l@cpé)éatﬂw.i Ehel vifusds &F &dh aslpei 2 spBcibBalon the

conposition co ferent s e,C|es or_types of ,live virus i.s a com

posi tion which c Ehr 8&c s & §9 et]&?tléh’&‘é?éﬁ PYti ¥hdichys. 6.
Met hod ax@or di n@o hot inducefany an.ﬂ‘alllhaerﬁeraﬁce(;har acterized in that

D ocOTPOST O BRI Bhefl gl Popha g Pt YRl V3 1= 2
spec1f1c monoclonal antibody. '
\,/ 2. Method according to Claim 1, characterized in
that the propagation is effected on Vero cells.
15 3. Method according to one of the preceding
claims, characterized in that- the composition com-
prising different species or types of live virus is a
vaccine composition.’ ‘
4. Method according to one of the preceding
20 cdlaims, characterized in that the composition com-
prising different species or types of live virus is a
composition which - comprises four serotypes of live
attenuated dengue virus.
5. Method according to one of Claims 1 to 3,
25 characterized in that the composition comprising
I\, different species or types of 1live wvirus is a com-
position which comprises three serotypes of 1live
attenuated polio virus. |
6. Method according to one of Claims 1 to 3,
30 characterized in that the composition comprising
different species or types of 1live wvirus is a
composition which comprises different types of
rotavirus.
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