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Tabla I: Consistencia en la produccion de mezclas monovalentes de ia VPI fabricadas con células

Vero a una escala de 150 litros (escala pilota)
Namero de lote Tipo 1 Tipo 2 Tipo 3

PYU92-10*  PVU96-01 PYU92-07* PVUS6-02 PVU92-08* PVU 96-03

N.* de BCTF BCTF 2 BCTF2 BCTF2 BCTF 2 BCTE2 BCTF 2

Cultives celulares

Cadigo de cultivo primario UVCS2-21 UVC96-01 UVC92-15 UVC9s-03 UVCH2-17 UVC 9605
Codige de cultivo secundario  UVC 9222 UVC96-02 UVC92-16 UVC96-04 UVC92-18  UVC 96-06

Codigo do cultivo terciario S S/D Sm S/ S/ SD
Duplicaciones celulares 742 8,4 7,95 8,2 7,64 7,5
Prueba de ausencia de aprobada aprobada aprobada aprobada aprobada aprobada
micoplasmas

Prueba de ausencia de aprobada gprobada aprobada aprobada aprobada aprobada
agentes extrafios

Prueba de identidad de aprobada aprobada aprobada aprobada eprobada aprobada
células Vero

Prueba de’esterilidad aprobada aprobada aprobada aprobada aprobada aprobada

Cosecha del virus

Codige de cuitive delvirus~ UVP 92-10  UVP 96-01 UVP 62-07 UVP 96-02  UVP 92-08 UVP 56-03

Volumen de cosecha del 150 152 150 146 150 144
virus (L)

Tipa de virus 1 1 2 2 3 3
Titulacién del virus (log 7.62 9,65 7,53 8,44 8,14 7.84
CCIDg/ml}

Antfgeno D (UD/ml) 79 169 216 47 76,4 94

aprobada aprobada S/D aprobada aprobada aprobada

ATFE SA
Ora. Begrnarda Belay
Co-Oigectlora Tecnica
M M. 15.148

Prucha de ausencia de
micoplasmag

AgOHprady
ML 24378825
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Nuamero de lote Tipo 1 Tipo 2 Tipo 3

PYU 92-10* PVU 96-01  PVU 92-07* PVU 96-02 PVU 92-08* PYU 96-03

Prueha de ausencia de eprobada aprobada aprobada aprobada aprobada aprobada
agentes extraiios
Prueba de esterilidad aprobada aprobada “aprobada aprobada aprobada aprobada

§/D: Sin determinar,

* Estas mezclas se han utilizado para la produccidn del lote clinico E94-3-3.

Apoderada
DN 29378925
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3.2.8.2.5. Validacion o evaluacion del proceso

Tabla 2: Consistencia en la produccidn de 6 mezclas monovalenies de tipo | fabricadas con células Vero a ung
escala de produccidn de 700 litros

micoplasmas

Nuamero de lote PYU 97-101 PYU98-102  PVU (1-103 PY 04118 PY 04-119 PV 04-120
N.? de BCTF BCTF 2 BCTF 2 BCTF 2 BCTF S BCTE 5 BCTF 5
Cultivos celulares
CC_)digo_ de  cultive]l 97UVC D0 98 UVC 013 GiUvC o019 04VC094 04 VC 097 04 VC 100
[primario
Cédigo de cultivo 97 UYVCOo02 98UVCO14 01 UVC 020 04vC093 04 VC 098 04 VC 101
secundario
Cddigo de cultivo 97TUVC 003 98UVCOIS  ClUVC02] 04VCO96 04 VC 099 04 VC 102
tergiario
Duplicaciones celulares 10,5 10,3 10,11/10,.03' 10,5/9,8' 10,8/11,0' 10,7/10,5'
Prueha de ausencia de aprobada aprobada aprcbada aprobada aprobada aprobada
micoplasmas
Prusha de ausencia de aprobada aprobada aprobada aprobada aprobada aprobada
agentes extrafios
Prucha de identidad de | 2Probada aprobada aprobada aprobada aprobada aprobada
células Vero
Prueba de esterilidad aprobada aprobada aprobada aprobada aprobada aprobada
Cosecha del virus
Codigo de cultivodel | 97 UVP 004 S8 UVP OIS 01 UVP 021 04VP096 04VP0O99 04VP102
virus
Volumen de cosecha 740 760 120 754 754 760
del virus (L)
Tipo de virus 1 1 1 1 1 1

1 | ! !
Titulacién del virus 8,76 7,93 9,11/8,97 8,85/8,69 B45/8,74 8,80/8,75
(log CCIDgp/ml)
Antigeno D (UD/ml) 73 96 77717 58 61 72
Prueha de ausencia de aprobada aprobada aprobada no evaluado®  no evaluade’  no evaluado’

Compafig Argentina
investigacinnes Farmacéunigay S.A.
Dra, Maifz Bernarda 8lay

Apoderads !
D1 29378925
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Numero de lote PYU97-101 PVYU98-102 PVU 01-103 PV 04-118 PV 04-119 PY 04-120

Prucba de ausencia de aprobada aprobada aprobada aprobada aprobada aprobada

agentes extrafios

Prucba de esterilidad aprobada aprobada aprobada aprabada aprobada sprcbada |
|

"Dos biorreactores.

? De acuerdo con los requisitos de la Farmacopea Europes, la prucba de deteccion de micoplasmas se debe realizaren la
cosecha tinica. En su lupar, las autoridades holandesas han aceptado realizar la prueba en el cultivo celular.

CAIF SA

. Bernarga Beiay
-Diractore Tecnica
M.N. 15,148

e
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DNT 25378923}






Modulo 3. Calidad
3.2.8 PRINCIPIO' ACTIVO

Mezclas monovalentes de la vacuna

antipoliomielitica inactivada,
Bilthoven Biologicals B.V,

IPV/NC/AR/

Pagina 8 de 18

09-12

3.2.5.2.5. Validacion o evaluacion del proceso

Tabla 3: Consistencia en la produccion de 5 mezclas monovalentes de la VP! tipo 2 fabricadas con células Vero a
una escala de produccidn de 700 litros

Niamero de Jote PVYU 97-201 PVUD1-202 PY 04-209 PY 04-211 PV (4-212
N.* de BCTF BCTF 2 BCTF 2 BCTF 5 BCTF 5 BCTF S
Cuitivos celulares
Cédigo de cultivo primario 97 UVC 005 01 UVC 022a 04VC106 04 VC 115 03 VETZ7
Cadigo de cultivo secundartio 97 UVCO06 01 UVC 023 04vC110 04 VC 116 04 VC 128
Codigo de cultivo terciario Q7TUVC 007 01 UVC 024 M4VC1I 04 vVC 117 04 VC 129
Duplicaciones celulares 10,2 10,19/10.21} 11,5/11,0' 11,8/11,8' 11,7/11,6"
Prueba de ausencia de micoplasmas aprobada aprobada aprobada gprobada aprobada
Prucba de ausencia de agentes extrafios aprobada aprobada aprobada aprobada aprobada
Prueba de identidad de células Vero aprobada aprobada aprobada aprobada aprobada
Prueba de esterilidad aprobada aprobada aprobada aptobada aprobada
Cosecha del virus )
Cédigo de cultivo del virus 97UVP 008 Ol UVP 024 04VP1i1 04VPILT GavPIag
Volumen de cosecha del virus (L) 760 708 140 754 754
Tipo de virus 2 2 2 2 2
Titulacién det virus (log CCTDso/ml) 8,7 8,79/8,52" 8,3078,38' 8,73/8,11 8,63/8,30"
Antfgeno D (UD/ml) 30 19/21! 21 14 i7
Prueba de ausencia de micoplasmas aprobada aprobada no evaluado®  noevaluade?  nc evaluado?
Prueba de ausencia de agentes extrafios gprobada aprobada aprobada aprobada aprobada
Prueba de esterilidad aprobada eprobada aprobada aprobada aprobada
AlF SA
arda Belay
ra Tecnica

nvestidac

4hn Argeriing
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3.2.8.2.5. Validacién o evaluacion del proceso

! Dos biorreactares.
" Dos biorreactores,

* De acuerdo con los requisitos de la Farmacopea Eurepea, la prueba de deteccién de micoplasmas se debe realizar

en la cosecha tinica. En su lugar, las autoridades holandesas han aceptadc realizar la prueba en el cultivo celular.

CAIF SA

Dra. Bernarda Belay
Co-Dlrectors Tecnica
M.N. 15,1448

DNT 263789)5
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3.2.8.2.5. Validacion o evaluacién del proceso

Tabla 4: Consistencia en la praduccidn de 6 mezclas monovalentes de tipo 3 fabricadas con células Vero a una

escala de produccicn de 700 litros

Numero de jote PYU 97-301 PVU 98-302 PYU01-303 PYU04-308 PVUN4-369 PVYU(4-310
N.°de BCTF BCTF 2 BCTF2 BCTF2 BCTF 3 BCTF 5 BCTF 3
Cultivos celulares

Cédigo de cultivo a7 uUVC 009 93UVCOls 0lUVCD2S 04 VC 118 04 VC 121 04 VC 124
primario

Cédigo de cultivo 97UvVC010 98UVCO17 01 UVCO26 04 VC 119 04 VC 122 04 VC 125
secundario

Cédigo de cultivo 97UVC 0Ll 98 UVC 018 01 UvCo7 04vC 120 04VC 123 04 VT 126
terciario

Duplicaciones 10,8 10,5 10,06/10,28" 11,1/11,2! 11,5/11,2F 11,0010,9"
celulares .
Prucba de ausencia aprobada aprobada aprobada aprobada aprobada aprobada
de micoplasmas

Prueba de ausencia aprobada aprobada aprobada aprobada aprobada aprobada
de agentes extrafios

Prucha de identidad aprobada gprobada aprobada aprobada aprobada aprobada
de células Vero

Prueba de esterilidad ~ aprobada aprobada aprobada aprobada aprobada aprobada
Cosecha del virus

Cédipo de cultivo det 97UVP 012 98 UVP 018 0T UvVP 027 04 VP 120 04 VP 123 04 VP (24
virus

Volumen de cosecha 760 760 670 752 754 754
del virus (L)

Tipo de virus 3 3 3 3 3 3
Titulacion del virus 8,3 7,9 8,52/8,30 8,60/8,57' 8.69/8,52" k,316/8.72"
(log CCIDsy/ml)

Antigeno D (UD/mi) 74 93 50/56' 45 46 33

/ CAN SA

Dra. Bern rda Belay

Cars J
[nvesbgaciones Farmatéuticas S.A.
Dra. Mariz Barnards Belay

Apoderade
OMN1 29378925
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3.2.8.2.5. Validacién o evaluacién del proceso

Numero de fote PYU97-301  PVU98-302 PVUDI-303 PYU04-308 PYU04-309 PV01i04-310
Prueha de ausencia de aprobada aprobada aprobada no evaluado no evaluado®  ne evaluado®
micoplasmas

Prucha de ausencia de aprobada aprobada aprobada aprobada aprobada aprobada
agenfes extraios

Prucha de esterilidad aprobada aprobada aprcbada aprobada aprobada aprobada

TDos biorreactores.

? De acuerdo con los requisitos de la Farmacopea Europea, 1a prucba de deteccidn de micoplasmas se debe realizar en la
cosecha tnica. En su lugar, las autoridades holandesas han aceptado realizar la prueba en el cultivo celular,

Apocle g
DNI 29378928
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3.2.5.2.5. Yalidacién o evaluacién del proceso

Validacion retrospectiva del proceso de inactivacién

El informe se incluye en los apéndices de [PVV,3.2,8.2.5.
IPVY 32825, inactivation curves.01.pdf

CAIF SA

DYa. Bernarda Balay
o-Directora Tegnica
M.N. 15,148

DNj 29378925
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3.2.5.2.5. Validacion o evaluacion del proceso

Validacién del proceso de purificacién

El informe se incluye en los apéndices de IPVV.3.2.8.2.5,
[PVV.,1.2.8.2.5 validation use DEAR sephargse colums,01.ndf

CAIF sA
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4. Bernarda Belay
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1.1

22

2.3

introduction

Vero cells and monkey kidney celis are used in the production of poliovirus. During both processes an
inactivation stage with formaldehyde takes place in order to inactivate the living poliovirus. This
process is followed over a period of time after initiation of the inactivation process (t=0, t=24, t=48,
=72, t=96 and {=120 hours}, whereby the virus sample taken at t=120 hours must not contain living
poliovirus. This report describes a retrospective comparison of the inactivation curve of the three
separate poliovirus types produced by MKC and Vero cells.

Requirements of siudy

The inactivation curves of paliovirus produced by Veroc and MKC must have the'same shape,
confirming that the decrease in virus titer is the same in these two cell types,

Administrative information
identification

Contractor
S, Schuler

Parmission (animal) Ethics committee
N/A

Duties and Authorizations

P. Koadam, technician, practical implementation, author of repor
F. van Nimwegen, reviewer

8. Schuler, assessor, authorizer

T, Zandvliet, assessor, authorizer

Required capacity {staff & resources)

N/A

Time pericd

Start date of Study {from}: 080ct2007
End date of Study (before): 220ct2007
End date of Report (at latest) ; 12Nov2007

Details with regard to Assessment, Verification and Validation of Study Design
NIA

Reference for Method of Study

This document reports the results of a small-scale study. This is formalised beforehand via a so-called
“StartFormulier VOR® [StartForm VOR]. This is signed and authorized by the Head of Department fo
ensure correct operational procedure. See Appendix §8.3.

AIF SA
Dra. Bernards Belay

Go-Qirectora Tecnicd
NN, 15,148

Deviations from Method of Study
N/A
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3

3.1

3.2

3.3

3.4

Background information

Principle of the study / method

The inactivation curve consists in principle of & virus titrations (8 different time points, table 1),
Determination of the virus titer by titration relies on the principle of end-point dilution. Poliovirus-
sensitive cells are added to the different dilutions of the poliovirus. The cell cultures are analysed for
the presence of CPE after 7 days of incubation at 36°C. The virus titer is determined according to the
Reed & Muench method that determines the CCID50-value. The analysis is carried out according to
the Eurcpean Pharmacopoeia 0214,

Table 1. Dilution scheme inactivalion curve

Dilution Dilution

Time point ] 96-well plate 8-weli plate
T = Q hours 10710 N/A

T = 24 hours 10°M07"° N/A

T = 48 hours 107107 undiluted/10™
T =72 hours 1079/10° undiluted /167
T = 96 hours 107107% undiluted /10
T = 120 hours 107°110° undiluted /107

Safety and precautions

The usual precautions and stipulated safety requirements must be adhered to.

Since the study includes the use of virally infecied materials, all disposable materials must be
discarded in the closed blue confainers {(WIVA-drums) and all glassware discarded in the stainless
steel containers.

List of abbreviations

CPE : Cytopathic effect

CCID50 : Cell Culture Infective Dose 50%
MKC : Monkey Kidney Cells

References, incl. Rules & Legislation /
ANA-10101 Measurement of poliovirus titer

iracloras Tecnlca
M.N. 15.148
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4 Approach

41  Materials

4.1.1 Test and reference materials
See ANA-10101

4.1.2 (Bio)chemicals, media, biological materials, efc.
See ANA-10101

4.1.3 Materials & Apparatus
See ANA-10101

4.2 implementation

4,21 Reagents and solutions
See ANA-10101

4.2.2 Method

This mathod investigates retrospectively whether the shape of the inactivation curves of polisvirus
produced by Vero and MKC cells is the same, whereby no living poliovirus may be present after 120
hours.

The virus samples used for the inactivation curve are taken at 6 differant time points during the
inactivation process and tested at the dilutions shown in table 1,

For polio types 1, 2 and 3 produced by Vero cells in the period 2003-2007, there are respectivaly 27,
13 and 16 curves used. For polio types 1, 2 and 3 produced by MKC cells in the pariod 1958-2004,
there are respectively 8, § and 10 curves used.

The results are shown in appendix §9.1.

CAIF SA
/' Dral Bernarda Belay
{ ColDirgaicra Tecnica
( M.N. 15140

EEIF
\ Cofpaitio Argentina de -
itvestigationes Farmaedunic a5 A,
ra, wa Gerizrde ff’:{r
Apcderada '

BOMI 25378925

Report RAP-21709






32825 Monovalent pocls of inactivated poliomyelitis vaccing, NVI

Report
Vergion; 1
VOR OKI/QCV: Comparison of the inactivation curves of
poliovirus produced by Vero and MKC Page 6 of 10

Results

Tables 2 to 4 show the average virus titers from the results of §9.1 for the three separate poliovirus
types. The results are shown in CCID50/mi.

Since calculation of the results not oniy generates whole numbers but also values such as
0.8<CCID50<1.3 and <0.8, this has been adjusted in the table in the appendix. The value
0.8<CCID50<1.3 is shown in the table as 1.30 and the value <0.8 is shown as 0.00. This adjustment is
necessary in order to calculate the average titer as shown in tables 2 to 4.

A clear reduction in poliovirus strength is noticeable for all three polio types. The virus titer of polic
produced by Vero cells is higher at the start of inactivation {0 hours) than when MKC celis are used,
This has no effect on the shape of the curve however.

Table 2: average virus !frer forf e_1_tn CC 50/

FF

! )
[ aq’m ;\;geﬂ e e .
o ii 5 5.7
SvestGBRCIONES o hi?l-’;fe!a“
firp, Maile geraards B \
' ApouREle

DN 25378525
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Graphs 1 to 3 plot the results of tables 2 to 4 for the three separate virus types.
The horizantal axis shows {he inactivation time in hours. The vertical axis shows the average virus titer
(in CCID50/ml). The curves clearly have a linear decrease and a near identical shape.

Graph 1. Av. Inact, Curve of Vero vs. MKC type 1 Graph 2: Av, Inact. Curve of Vero vs, MKC lype 2
Average inactivation curve polia Vere vs. MKC Average Inactivation curve polio Vere vs. MKC
Type 1

e Avotaga AT
i vt 3 Vet

b Arorage ANC
e nu gt g Vere

Average tier [10LogCTIDSNMI
Average titer [101 og CCIRS0/mI]

Time [hrs] Tune {hrs]

Graph 3: Av. Inact. Curve of Vero ve. MKC type 3

Average inactfvation curve polic Vera vs, MKC
Type 3

Averags tjtar [10LogCCIOS0mI]

Tirne [hrs}

6 Review of objectives

The inactivation curve of paliovirus produced by both MKC and Vero cells shows the same linear

decrease in virus titer. The requirements of the study as described in §1.1 have therefore been mat,
Further invastigation is net necessary.

7 Guidelines for further use {incl. validation}

N/A

Conclusion

Based on the likeness of the two inactivation curves, it can be concluded that there are no visible

differences in the decrease in virus titer during the inactivation process of polio produced by Vero and
MKC cells.
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9 Appendices
9.1 Results inactivation curve of polio produced by Vero and MKC.

Tables 5 to 7 show the resuits of the virus titers of polio produced by Vero, tables 8 to 10 show the
results of polio produced by MKC,

Since calculation of the results nat only generates whole numbers but alse values such as
0.8<CCID50<1.3 and <C.8, this has been adjusted in the table.

The value 0.8<CClO50<1.3 is shown in the table as 1.30 and the value <0.8 is shown as 0.00. This
adjustment is necessary in order to calculate the average titer and for an accurale graphical
representation of the results. The results are shown in CCID50/mL.

Table 8: Results inact, curva polio typs 1 MKC

SEEse R TMKGY e
N 3,60 1.45 1
618 2,80 - 0,00
530 105 B2 0.00
66 4,18 2,45 0.00
69 480 76 000
523 S 1,30 .00
5,55 4.30 1.55 0.00
7.00 4.55 .30 0.00
) 155 %30 6.00
855 455 1.90 0.00
5.16 455 1,80 .60
5.23 3.80 230 0.00
5.86 3.7 1.30 9.00
8.2 145 1.30 0.00
6.11 4.18 Q.00 Q.00
6.85 3.30 1.45 1.30
6,65 4.05 1.30 0.00
537 370 0.00 0.00
5,23 3.80 1.30 0.00
8.50 3.50 0.60 0.50
BAS 3.65 1,30 6.00
50 4,84 1.52 0.0
60 360 155 0.00
9.23 .70 475 1.30 0,00
|_a.84 7.18 4,80 .80 0.00
4 Apats 9.85 8.30 4.30 1,80 0.00
TEPVO3E R 9.1 6.75 4.05 1.30 0.50
Table &: Results inact, curve polio type 2 Vero Table 8: Results inact. curve polio type 2 MKC

PUS7.278.7 8.56 830 4.18 70 0.00 0.00

PUOT2S1 7} .38 566 390 130 0.00 0.00
963 6.7 470 347 1,30 a.00
886 B30 485 1.45 0.00 0.00
Table 7: Results inact. curve polio type 3 Vero Table 10: Results inact. curve polio type 3 MKC

3.80
8.87 7.90 3.597 1.30 2.00 0.00
7.70 770 3,90 0.00 0.60 0.00
E70 8.30 374 2.00 .00 5.00
7.84 697 4.05 1.30 .00 0.00
6.59 4.97 250 0.00 0.00 6.00
852 $.80 3.75 1.30 0.00 9.00
7.80 388 3.07 0.00 0.00 0.00
8.92 822 3.80 0,00 000 3.00
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§.2  Graphical representation of the inactivation curves for fables 5 1o 10 §9.1

Graph 4; ResUlts inact. curve polio type 1 Vero
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e Formulier FOR20173
b ‘{'i% Versie: 2
ﬁ‘ﬁ{% AANMELDINGS-FORMULIER Blad 2 van 2

Gegévens m.b.t. het Onderzoek :

O'hdemerpﬁ Titel: - Vergelijking van de inactiveringscurve van pofio geproducserd op Vera en ANG,

‘Nieuw' Onderzoek ;- Nea
‘Aanvullend’ Onderzoek: Ja

Projecit Titet + nr.: Nt
SOP Tiitel + nr.;.  ANA-10101, Polivinusgehalle bepaiing

Gegevens Aanvraaer @ -
Naam .:  P-Koedam )
Labfynit: . OK/QCY

Datum : . 08OKT2007

Adminisiratieve Gegevens:

Opdrachiga r(Afd,hoofd.fProjlesder) R
Autorisatie (Opdrachtgever/Afd haofd) :

PLAN VAN AANPAK (verkort)

Dit rapport beschrijft retrospectief da vergelijking van de inactiveringscurve van de drie afzondasriijke
poliotypes geproduceerd op ANC en Verocellen,

Beide cellen worden gebruikt voor de productie van palie, maar neg nist serder was gekeken of de
inactivering die plaatsvindt overesn komt.

Afbakening :

Afhankeiiik van de resultaten van dit onderzoek zal worden bapaald of zen vervalgonderzosk nocdzakelijk
is.

Aanvillends Opmerkinqén DML

Biilagen / Referenties : nu.

rgenting o
o armaviyetag S04,
;-arf'l!s:" Aernaege ffé/ﬂ"‘}‘
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Report

Project and project number: Registration IPV-Vero (V/000013/01/A4)
Corresponding test design: Ton Val lon CHR IPV-Vero

Period: August to December 2000

Effect of repeated use of DEAE-Sepharose FF columns on the purification
of the IPV-Vero fraction 4.1

Aim

The ion exchange chromatography for the preparation of IPV-Vero for fieldwork and
registration activities is carried out using DEAE-Sepharose FF. The advantage of this
material over the previously used DEAE-Sephadex A50 is that few bed volume differences
occur during the purification and rinsing steps. A DEAE-Sepharose column can, therefore,
be used for more than one run. This research is intended to determine whether the preduct
quality remains constant after repeated use of the column.

Materials

s PVU97-301-3.1, kept at —20 °C.

o DEAE-Sepharose FF (charge no, 241652, produced on 020597, expired on 206402).

+ (.04 M phosphate buffer pH 7.0 (Z. 2625¢, charge 2000333, produced on 310100,
expired on 300101).

o (0.1 M NaOH (Z. 6224¢, charge 2000442, produced on 100300, expired on 100301).

o Distilled water (Z. 3950¢, charge 2000825, produced on 150200, expired on 140202).

¢ § M NaCl (produced on 260700, expired on 250701).

¢ PIERCE protein determination: BCA*Protein Assay Reagent A No. 23223 and Reagent
B No. 23224 and Albumin Standard No. 23209 from PIERCE,

s+ SDS PAGE: see SOP 14N-59,

*  D-antigen: see SOP 14C-05,

Column: HR 5/20.

Pump: LKB 2150 HPLC Pump.

Injector: Rheodyne 7125 with coupled loops of 1000 pil and 500 pl.

Detector; LKB RSD (diode array) and 7 LKB 2158 Uvicord SD from run 7,

Recorder: LKB 2210.

Fraction collector: LKB Frac 100,

Spectrophotometer; Pharmacia Biotech Ultrospec 100CE.

»

Methods

The purification was reduced to lab scale. Fraction 3.1, kept at <20 °C, was purified (see
Table 1) after which a number of analyses that are indicative for the purity were carried out
on the virus peak. Because of the limited availability of the [PV-Vero fraction 3.1 ten
purifications were carried out: two initial purifications with PVU 97-101-3.1 to test the
systemn (evaluation of the chromatogram only) and eight purifications with PVU 97-301-3.1,
After downscaling, the ion exchange chromatography was carried out as far as possible as
described in DRAFT PRODUCTION SOP MONOVALENT POLIO VACCINE ON VERO-
CELLS: 11P-IPV-04. For practical reasons the sterilisation step ;m M NaOH at higher

flow and § x column volume was carried out without standing for/Z24 HinGoH.
ra. Betnarda Belay
rektore Teonica

15,1480
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Table 1 Comparison of purification, regeneration and disinfection conditions during

production scale and during lab scale

Procedure at production scale

Procedure after downscaling

¢+  Column BPG 200/500 .
o Surface area 314 cm?, height 25 cm, vol.
781,

«  Void volume: 2.7 L. .
e Vol.gel: Vol. fr.3.1=25:1 .
+ Elution 15 cm/hour = 78 ml/min. »
¢+ Fraction: 4.1,55t0 5.9 L. .

Column HR 5720

Surface area 0.2 cm?, height 20 cm, vol.
4 ml.

Void volume: 1.3 ml
Vol. gel: Vol. fr. 3.1 =251
Elution 15 em/hour = 0.05 ml/min.

Fractions: 1 ml, 4.1 composed on basis of
A260/280 ratio of the fractions (peak 1)

Detection at 260 and 280 nm
Recorder 100 mV and 1.0 mm/min.
Regeneration and disinfection of DEAE-Sepharose FF column

o 12 litres IM NaCL overnight 11.7 .
ml/min (2.23 cm/hour, 1.6 x Col.Vol.)

s 60 litres 0.1 M NaOH 2 days 16.7 ml/min
+ 24 hour soaking without flow (7 x Col.

10 ml [ M NaCL overnight 0.01 ml/min.
(3 em/hour, 2.5 x Col. Vol.)

21 ml 0.1 M NaOH 0.05 ml/inin, by day
7 hours (5 x Col. Vol.).

Vol.).
o 60 litres 0.04 M phosphate buffer 33.7- e 51 ml 0.04 M phosphate buffer 0.05
66.7 ml/min overnight (7 x Col. Vol.). ml/min overnight (13 x Col. Vol.).

Results

Quality of starting material

After melting PVU 97-301-3.1 was clear and the protein content before and after 0,221
filtration was the same (1011 and 1039 ug/ml respectively). The protein content on the basis
of the nitrogen determination (immediately after purification and not frozen) and from the
Pierce protein determination (after keeping at—20 °C and melting) was the same (1039 pg/mi
and 1025 ug/ml). This material therefore seems suitable for the present experiment; fresh or
non-frozen fraction 3,1 was not available.

The test runs with PVU 97-101-3.1 show a chromatogram with one peak during the elution
with 0.04 M phosphate buffer with a ratio of E 260 : E 280 of 1.62, which is characteristic of
the purified virus, and one peak during the elution with 1 M NaCl. It was decided to use
detection sensitivity of 0.5 AUFS to detect the virus peak and 2 AUFS for the peak of
contaminating proteins on the basis of the height of the peaks. On the basis of the position of
the peaks it was decided to collect 9 fractions of 1 ml from both peaks and to pocl fractions 3
to 6 from peak 1 corresponding to fraction 4.1 from the production, and fractions 4 to 7 from
peak 2 corresponding to the clearance peak 4.4 from the production (see Figures 1 and 2
below). Eight purifications using PVU 97-301-3.1 were then carried out. This material was
kept at 4°C in the period between the first and {ast purification (= 3 weeks). The virus was
filtered just before the chromatography in order to remove any precipitation that may have
formed.

CALF 8A
Dra. Berfarde Belay
Ci-Drrgckora Teenica
R 15,148
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Figure 1 Elution pattern of the purification of PYU 97-301-3.1 using HR 5/20 column with
4 ml DEAE-Sepharose FF (downscaling).
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Figure 2 Elution pattern of the purification of PVU 97-301-3.1 using BPG 200/500 column
with 8 litres DEAE-Sepharose FF (production scale)

1 ! o H
ey Im':m m&_‘F'ﬁ‘ 8 T \@,J
| i
|

oo Ky L] l
BV ayhaad s 210D P ‘r ! i
Hotr e |amilu.,€ g P

] |5Le...h.w. aiu\w ' : | !
I

. M‘mﬁ 1‘ m);s . b E l

pﬂp'\?-r\, {lrw}..fu.:-... ) . i | ‘ i

(DEAE-Seph. FF 8 litre column ,02-07-97, PVU §7-301-3.1 (3.6 mI)
flowrate 13 cm/hour addition, 16.6/hour elution

Setting: 1 AUFS

paper I mm/min,

fractions)

The resuits from the Pierce protein determination and the D-antigen determination carried
out on the day of the purification, or at the latest 2 days later, are shown in Figure 3, The
protein content appears to drop slightly over time (10-15% in 3 weeks). As well as this the
protein content is somewhat jower after filtration (maximum 10%). The D-antigen content
remained constant (less than 10% variation).

Figure 3 Influence of keeping at 4 °C and filtering of the starting material
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Reproducibility of the purification

1. Elution patterns
Due to problems with the detector LKB RSD {diode array) which was used to take
measurements at 260 nm and 280 nm elution patterns that could be compared properly were
not obtained for all runs. The lamp in the detector broke during the elution with | M NaCl
during the second run. After replacement of the lamp good but slightly deviating patterns
were obtained during runs three and four. A fault in the detector occurred again during runs $
- and 6. Another detector (LKB 2158 Uvicord SD}) was used during runs 7 and 8. This detector
measures at only one wavelength, namely 280 nm. The available chromatograms are
attached to this report as appendices. As a resuit of the technical problems the shapes of the
chromatograms have not been included in the evaluation of the results.

2. Retention times

The retention times of the virus peak and the peak with contaminations (the clearance peak)
are given in Table 2. This shows that there is no difference in the retention times of both
peaks between the first and the last purification.

Table 2 Retention time of peak 1 of the purified virus (4.1)(elution with 0.04 M phosphate
buffer) and of peak 2 of the contaminating proteins (elution with I M NaCl)

purification peak of purified peak of contaminating
virus protein
Retention time (minutes)

run | 66 G1

run 2 66 N

run 3 74 99%

run 4 64 87

run 5 —;) 87 DNot detected {(however

run 6 B 88 was collected) due to

run 7 66 88 technical fault

run 8 64 ' 88 DThe flowrate was slightly

average 67 £ 4% 90 = 4% iess than 50 pi/minute for

run 3.
4 8D

3. Puritv of virus fraction 4.1

The purity of the virus fraction was calculated as the ratio A260/A280 and on the basis of the
specific antigenicity (the quantity of D-antigen per ng protein). The A260/A280 (Table 3) is
characteristic for poliovirus with its fixed protein/RNA ratio. The ratio A260/A280 remains
constant, which indicates an equal degree of purity.

fﬁx SA
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Table 3.4 260, 4280 and the ratio A 260/4 280 of purified virus (4.1)

Purification A 260 (ALY A 280 (AU) | A260/A 280
run 1 0.273 0.175 1.56
run 2 0.253 0.158 1.60
run 3 0.260 0.164 1.59
run 4 0.244 0.154 1.58
run 5 0.220 0.135 . 1.63
run é - 0.239 0.152 1.57
run 7 0217 0.133 1.63
run 8 0.230 0.142 1.62

average + SD 0242+ 0,020 | 0.152£0.014 | 160003

The purity expressed as specific antigenicity (DU/ug protein) appears to increase slightly
with the number of purifications (Table 4). However, this is possibly caused by the decrease
in the protein content of the fraction 3.1 while being kept at 4 °C (Figure 3). The specific
anfigenicity thus already increases somewhat in the starting material,
It can be conciuded that the purity does not decrease as more purifications are carried out.

Table 4 Protein on the basis of protein content (Pierce determination) and A 260 and the

ratio DUV protein
Purification Protein pg/ml DU/mi Du/ug protein
Plerce A 260 Pierce A 260

mun 1 41 37 1640 40.0 44.5
run 2 34 34 1520 44.7 44.5
run 3 36 35 1680 46.7 478
run 4 33 33 1500 45.5 45.5
run 5 29 30 1580 54.5 53.1
run 6 38 32 1760 46.3 54.5
run 7 29 29 1640 56.6 55.9
run 8 33 3i 1630 49.4 524

average & SD 34142 | 327426 1619 = 85 48 £ 5.4 49.8 4.7

4. Protein balance

Table 5 shows that the yield and the purity of the first and last run are the same. The
recovery of the contaminating protein (the clearance peak) and the loss of D-antigen in de
peak during ehution with 1 M NaCl are also almost equal from the first to the last run.
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Table 5 Protein balance. Percentage recovery of material used in the virus peak and in the
peak of contaminating protein.

Purification peak of purified virus peak of purified virus +
% loading contaminating contaminating protein
protein % loading (%)
% protein % DU % protein | % DU | % protein Y% DU
run 1 11 66 76 15 87 81
run 2 9 67 55 16 64 &3
run 3 10 72 71 17 81 &%
run 4 9 66 52 16 61 82
run 5 3 67 g3 12 91 75
run 6 10 73 65 11 75 84
run 7 8 69 78 13 86 82
run 8 10 70 55 10 65 80
average £SD | 94+ 1.1 | 68.8+27 | 67119 14+26|76£11.7] 81 +£3:V

YAn extra 2 ml fraction was collected after the peak of the purified virus in which an average
of 2% protein and 9% D-antigen recovery was found.

5. SDS PAGE.

PVU 97-301-3.1 before and after 0.22y filtration and the purified virus fraction (peak 1 fr 3-
6) were placed on a gel to determine the protein purity (Figure 4), The purified virus fraction
from runs 1 to 8 contained only the three virus proteins (lines 2-4 and 7-11). PVU 97-301-3.1
before and after 0.22 filtration (lines 5 and 6 respectively) contains the three virus bands
and a number of extra bands from the contaminating proteins.

Figure 4. SDS PAGE from purified virus and starting material

R g i

3 4 56 7 8 9101112?
Lines 1 and 12: reference proteins, lines 2, 3,4, 7, 8,9, 10and 11: purified virus fraction
from runs 1 to 8, line 5: PVU 97-301-3.1 before 0.22px filtration and line 6: PVU 97-301-3.1
after 0.22p filtration. Coomassie colour, 12.5 % acrylamide. o~ n12 SA
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