rReport

Validation report
Limiting test for Verc cell residual DNA

GRAPHS TEST X!i

spot intensi

added ONA in ngim!

spot intensi

type 1 type 2

Re= 0,08

R*=093

® Trivalant |

©o.25 |
& 1,00







Monovalent pools of inactivated poliomyelilis vaccing, Nk~

3.2.5.4.3 Validation of Analytical Procedures

Report RAP-1001
Version.: 2
Validation report
Page 20 of 21

Limiting test for Vero cell residual DNA

APPENDIX 4 GRAPHS TEST Xlid

Test Xiii

¢ st.cirve
|8 Type 1
i = Type 2
(X Type 3
added DNA in ng/ml ELJ_E"TrivaIerat_

spot intensi

Test Xl

"0,253
B1.00 |

st. curve type 1 type 2 type 3 trivalent







3.2.5.4.3 Validation of Analytical Procedures Monovalent pools of inactivated poliomyelitis vaccine, Nl

,.? Report RAF-10013
. Version.: 2
2 Validation report o o
%- Limiting test for Vero cell residual DNA Page 21 0l2
APPENDIX & .

GRAPHS TEST XIV and XV

i

Test X1V i

!

|

160 R = (0,97

140 5

g Vo

2 100 w I

a 80 im.‘rypeﬁ I

s [ Type2

g 60 I

2 40 IX Type 3__IE

20 !

0

:

added DNA in ng/mi

J

Test XIV
140
120

£ 100 ] i

£ 80 20,25 ng/ mi|

< 6 21,00 ng i
g 40
? 20
0

st. curve type 1 type 2 type 3
Test XV

—

spot intensi

st type 1 type 2 type 3







3.2.5.4.3 Validation of Analytical Procedures Monovalent poois of inactivated poliomyeditls vaccing, NV

é?

o5
4 4 NvI

% nederiands vacein instivuue

Report RAF-21726
Varsion: 1
Validation of D-antigen ELISA

(Qc-Qcv) Page 1 of 30
General Details
Olid code N.A.
Expiration period 25 years
Management Document management
Keywords Pclio, vaccine, ELISA, D-antigen, validation

Authorisation
This document has been authorised with the document management system Quality on-iine. The
authodsation process has been carried out in accordance with procedure SOP-20081.

This document is prepared by G. Lynch in the function of technician.

Function Name Signature Cate

To be approved by  Document manager

'Approved by

Distribution
Paper copies o department QCV

Amendment history
Version  Date Amended

1 New document







3.2.5.4.3 Validation of Anaiytical Procedures Monaovaient pools of inactivated poliomyelifis vaccine, NV!

Report : RAP-Z1726

Validation of D-antigen ELISA(GC-GCV) Fage 2 of 30
Inhoudsopgave:
1 INITFOTUCTION v e e rereeens BRSSP UPRPPN
14 B OGN OUIIT ottt sttt ettt et et o e e et L Lt Lttt £ LA e £t eartearses N 4
12 DB IV ot e et e e e e et AR ettt £t sea 4
2 SEMTITIARY oottt e a s s s s s b e et s bentansees s cerate brs v e v ceverenn 4
3 General Information ....coooccicicniiennnne AR RS SE E e S e e b e e a e ets e e are e sean )
3.1 Definitions & abhrevialionS 1 i sttt prn it 5
2.2 B B T B S it s ittt e et e e ettt ettt e ettt eE et et et ettt ettt Lh et £h At AL f ettt £ Lot e ertetenttenss a
23 Deviations from the European Pharmacopoeia (E5Y ., ., Lttt sttt itae e ettt itesras e
4 =3 40 L T T U 5
4.1 P O Al Of B BBttt e ittt e e e et eeet et et ettt s ekt £ne et oA £ s gL £ 1t D
4.2 M B T Bl S L e it s e et e ettt et s et bttt sttt rnd ieriietie: 5
4.3 ELISA procadure . ... et e A A L LA LA e etbtertes it e
4.4 Caloulaton, s N ettt e e e b e e s e e Lt et ied e ittt 7
4.5 Validity Sera e ercaenessisn sttt s s et 7
4.6 Tt SamDIE S AN T B O ittt e e h At £ etk LA £t bt e L2t eE b et e e 8
5 SPECIHCIY Al CrOSSCEACHON wrivrereeerie s esvsssee et soisssstes st restess et es e resseeessteseseerene e g
51 OO it et e et e 2
Bz Resulis ... it it bt tiiieeieetiihes e teteas s ettt st st sttt nt s et b1 it
83 D B U B O Lt cr et s ettt bt L et e e e e et e e et et sA et 10
54 (STeTale: 13 Le s FOVRUOOUROU ORI OT U OO DU YR U PO DN U T SO OO TUs TRV OO TV TP IOUT VNN T U U T O PO T UTU TP ST TP TPPTTT eeieteeetarnties 10
6 Specificity B: Matrix effect (with polio component] i e s 10
6.1 OO et it et e sttt e i 10
8.2 BRUBBUIS oot ettt e e e A A AL LA E 1t ]
63 D G S B D s ettt e e AL £t L et e et et benteetttesees
ZEEN
8.4 Conclustonf/ ............. \‘, ............................. 11
7 Specificity C: Mairix effect (without polio componenti....... Wr .................. % .
L P
.\\ /
\ :







3.2.5.4.3 Vaildation of Analytical Procedures Monovalent pools of inactivated poliomyeditis vaccine, NV

Report : RAP-21728
YVersion: 1

Validation of D-antigen ELISA{QC-QCYV) ' Page 3 ¢f 20
7.1 G BIIE et e et gttt iZ
7.2 B BB ettt saceeirieesereeseiisteetieiesiestsssieitstarcieesiese 12
73 S G B BION tutiuii ittt et e ettt ety s ettt enrt s e 13
74 S OMCIUSION .t ettt ettt £ A SRR et et ere b aras 13
8 T o= 1 U T P T P E O TSRO TR 13
8.1 T I B ettt ettt e ettt ettt shresctsnn 13
8.2 R B U S ittt e e s p oAt ettt e siteies 13
8.3 D BOUSSION Lottt et tes st e ettt s e e e ket et LA e ettt t e e 15
8.4 OGSO .t et e e e e e gL E e h L b ettt Lt b st h s 16
9 ABCUTBGY ttaisraunn i treiastsne asisban brsbarrie s btassbcssieseadessr e R esbs b e st ae s 1s et R0 e 00 Ee 4 bR e eas s nbr £ ehmt s ees £ e bmnrmtan s et 1 17
9.1 Criteria. s e 17
9.2 ERUBSUIES Lttt ettt e et A A A e 7
8.3 DSOS BIDN et iae et A AL £ 1L et i8
84 O T U S O e ot b L€t e £t 3 L8 b b et g ettt e b et et e ehb ettt sttt 18
10 Precision .. e e e e be Crese et 19
10.4 RepeatabiifV. .o i ittt 18
10.2 Intermediale Precision. e i e e 20
™" Comparison With CUITent Method. it ce s see e et e 20
it TSl SIS ctiiiit ittt ettt ettt et et et 219
11.2 [MEErNAl STANABIT .ot s s ke s S AL e et b et a et ettt ettt ereie s 21
12 Risk Analysis for Reagenis ..o o, e bbb 2z
13 08T o[ T oo PO PR U PO TOUPTO 22
14 F N Lo L= oo 1T o OO PO PRE TP 23







3.2.5.4.3 Validation of Analytical Procedures

Manovalent pools of inactivaied poliomyelitis vaccine, NViL

Report

Validation of D-antigen ELISA(QC-QCVY)

1.1

1.2

[ae]

Introduction

Background

The D-antigen concentration of poliovaccines is determined by an ELISA according to current EP
guidelines as part of the release of polio-centaining vaccines. The test is currently performed with an
automated pipetting instrument and the results are calculated by means of linear regression with a
calibration curve consisting of three consecutive dilutions of the standard, international reference

PUB1-01.

For the new methed the dilutions will be performed manuaily and the calculations performed
according to the 4 - parameter fit calculation model using seven dilutions of PUS1-01.

Due to the extra dilutions of PU91-01 and the use of the 4-parameter fit calculation medel, a more
accurate calibration curve is obtained. This resulfs in a more reliable D-antigen concentration of
poliovaccines when compared to the current method. This report describes the validation of the new

method.

Objective

The objective of this study is to record the validation of the manually performed ELISA using the 4
parameter fit calculation method. This manual test will replace the current automated test far the
routine testing of D-antigeen concentration in polio vaccines. The raw data from the validation study
wiil be kept by the depariment NVI-QCV.

Summary

Table 1: Summary

Parameter

Criteria

Resuit L

Specificity:
Cross reaction

No cross reaction betwaen the different polio
types,

No cross reaction was
observed between the
different poio fypes.

Specificity:
Vaccing matrix
effect

The vaccine matrix must have no interfering

effect on the D-antigen ELISA lesl

Mo interfering eflect
obsarved.

repeatability

analist on oné day. The maximum coefficient of
deviation (CoV} is 10% per product.

Specficity: The individual vaccine components must have No interfering effect
Individual vaccine 1 no interfering effect on the D-antigen ELISA {est. | observed. '
components —
Linearity The correfation coefficient {(R°) must be at least | The R%is 2 0.990. The |
0.990. The residuals (extinctions of the residuals are € 10% with a :
reference calculated back to the fitted curve) maximun spreac of 18%
cannot deviate more than 10% with a maximum
spread of 20%. "
Accuracy The accuracy for IPV 7858, DaKTP, Monovalent | The recovery was within 10%
1PV and DTP vaccines was dstermined. The of the expected valus, The
accuracy must be within 10% of the expected maximum deviation was
value. 47%
Precision; Three independsnt test were performed hy one The repeatability of the iest

was good. The maximum
CoV was 7.8%

Precision:
Intermediate
Precision

Six tests were performed by two anailists on
different days, three tests per analist. The Ce(—‘

is 10% per product.

The intermediate precision of
e test was good. The

;Tniaximum CoV was 9. 2%,
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3.3

On the basis of the resulis obtained from the validation study it is consluded that the D-antigen tes!
conforms {o the criteria and may be adopted for use as the D-antigen test for routine samples.

General information

Definitions & abbreviations

CoV Coefficient of Variation

DU/l D-antigen units per millilitre

DakKTP Diphtheria, a-cellular pertussis, Tetanus, Polio
DTP Diphtheria, Tetanus, Polio

ELISA Enzyme Linked immuno Sorbent Assay

1PV inactivated Polio Vaccine

MoAb Monoclonal antibody

PBS Phosphate buffered saline

SD Siandard deviation

EP European Pharmacopoeia

Old method current test - performed with an automaled pipetting instrumant and calculstsd Usin,
lingar regression

New method  test being validated - performed manuaily and calculated using ihe 4-parameter i
model

L)

References

- European Pharmacopoeia (0214

- ANA-10102: Determination of the D-antigen content of inactivated polic vaccine by means of sn
ELISA. {(Odginal dutch title: bepaling van het D-antigeen gehalte van geinacliveerd poliovacein
m.b.v. Enzyme Linked Immuno Sorbent Assay (ELISA))

Deviations from the European Pharmacopoeia (EP}

The EP states that vaccines containing aliminium phosphate should be desorbed befors the -
antigen concentration determination, The NV| procedure deviates from this as the vaccing is not
treated before testing. This validation study demonstirates that the untreated vaccines de not have an
interfering effect on the test and thergfore prior-treatment of the test samples is not necaesary {Ses
section 6,33,

Miethod

Principal of the {est
The D-antigen content determination is performed following the immunochemical method (ELISA)
described in the EP ;0214 '

he assay consisis of @ 5-slep procedure:
The weils of a micro test system are coated with typs-specific bovine-anti-paiio antiserum,
Type-specific polic antigen binds 1o the coated wells.

Peroxidase labelled sheep-anti-mouse conjugates bind {o the mouse monodclonal entbodies.

T

i

2

3. Type-specific monoclonal mouse-anti-polic antibodies bind to the bound antigen.

4

5 Tetramethylbenzidine (TMB) is a substrate for peroxidase and gives a colour reaction.
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4.2

4.3

Materials

The foliowing reference maierials are used for the test

Reference vaccine Polio trivalent PU91-01 with Poliomyeiitis virus type 1
(430 DU/mI), Poliomyelitis virus type 2 (85 DU/ml} and Poliomyelitls virus
type 3 (285 DU/m).

Internai standard Polio plain 785 B.

The foliowing other materials are used for the test:

Bovine anti polio type 1, 2 and 3 for the coating of the plates
Monoclonal poiio antibody (MoAb}: Anti-poliomyelitis virus type 1, type 2 or
type 3

Conjugaie: Sheep-anti-mouse Ig, Horseradish peroxidase labelied {reaction
with MoAb anti-polio type 1, 2 and 3)

Buffers and diluents:

PBS 0.01 M, pH 7.2 (dilution bovine-anti-polic antisera for coating]

PBS 0.01 M, pH 7.2 + 1% BSA (block buffer)

PBS + 0.005% Tween 80 (antigen dilution buffer)

PBS + 0.005% Tween 80 + 1% BSA {diluticn monoclonal antibodies and
conjugates) :

PBS 0.01M, pH7.2 + 0.05% Tween 80 (washing buffer)

Tetramethytbenzidine solution {TMB),
H,S0, (0.2 M)

For the bovine-anti-polio antiserum, monocional and the conjugats the
actual practical dilution is determined by a dose-response curve gach tims a
new batch is used,

ELISA procedurs:

The samples are tested in paraliel with a reference preparation to determine a calibration line,

1. Coating and blocking of the plates

All welis are coated with type specific bovine-anti-polio antiserum and incubated overnight at rocom
temperature. The plates are washed with washing buffer. Hereafter, the plates are blocked with
block buffer and incubsated for 2 minimum of 30 minutes at 37°C and washed again.

2. Preparation of internal standard, reference vaccine and sampies;

The reference is diluted 1/25 and the internal standard is diluted 1/2. The samples are diluled tc a
concentration equivalent to the reference. All samples are diluied with antiger dilution bufler. All

samples are tested in duplicate.

3. Anfigen incubation
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Reference vaccing, internal standard and samples are diluted with a 1/2 serial dilution in the ELISA
-

piate with one line filled with antigen dilution buffer as a negative control. The plale is incuhaled for

2 hours &t 37°C and subsequently incubated overnight st 470,

4. Monocional incubation

The plates are washed with washing buffer and then incubated with type-specific monosional
mousa-anti-polio antihodies for 2 hours at 37°C.

5.  Conjugate incubation

The plates are washed with washing buffer and then incubated with sheap-anti-mouse ig,
Horseradish peroxidase labelied, for 1 hour at 37°C.

6. Colouring of the plates

The plates are washed with washing buffer and substrate solution (TMB) is added to the welis.

After 10 minutes of incubation H;S50. is added to stop the reaction. Tha extinciions are maasu
at 450 nm.

Calaulation

Caleulation of the D-antigen concerdration is performed using the 4-paramster it methi~d, The D-
antigen concenirations of the samples are calculated in DU/mi and are basad on the resuits of ihe
reference calibration curve. The reference produces a sigmoid curve with a linear region when the
reference concentration is plotied against the extinctions ohtained, This linear reglon‘is used to
calcufate the D-antigen concentration (BU/m) of the samples. The extinctions of the szmples thal
fall within this region are converted to B-antigen concentrations using the KC junior caiculation
programme. '

Validity criteria
The D-antigen concentration for sach type of polio virus is calculsied on the basis of the resuis of
a valid assay.

The assay is valid if the following criteria are met:

1. The correiation coefficient of the calibration line of the reference vaccing and the internal
standard is = 0.99C.

2. Tha coefficient of variation of the final resuit for the intemal standard is £ 20%.

3

The internal standard complies with the criteria of the trend maonitoring. These include:
- The value falls within the & 33D area :
- The vaiue must not fall cutside the £ 250 area for two consecutive tests
- The range between the value and the pravious vaiue is smaller thar 480
- The value must not fall cutside + 13D area for four consecutive tesis
- The vahie must not fall on one side of tha average for ten congeculive ta
4, The average deviation of the residuals {extinctions of the standard caloulaiad b
fiitad curve) must be between «10% and 10 %, with a meximum spread of 20%.

The correlation coefficient for each sample is 2 0.890. R

The coefficient of variation of the average final resufl for thg samplesis £ 20%,
/ \

The test sampis is valid if the following criteria are also met:
1.
2.
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4.6

Test samples and referance
The reference and test samples used in this study have been previcusly routinely tested for -

antigen.

Table 2: Reference and test samples used in this study

Reference

430 —-95- 288

Internal standard 7858

38-8-28

(polictypet

ey, PV 801 (IPVmkc) 40 -8 - 32
(final 1ot IPV 799 (IPVvero) 80 —16-64
PV 795{IPViverg) B0 —16 - 84
- 1PV 1PV 05-129 400 - 80 - 320
(trivalent bulk)
DTP 130
DTP 134 ~
DTPR 575 135 40—-4-75
DTP 131
DakKTP 001
- DakKTP 005 - S
DaKTP DakTP 003 80~ 18- 64
DaKTP 008
Polio |-2B-127-6.1 nona
PV 08-128-5.1 |

YPe T B 0612005 1

(crileriz for reiease; 1250 tol 3140)

Monovalent Pelio PV0B-213-6.1

=3V Type 2 | PV 06-214-5.1

none
(criteria for release: 430 tot 1480

J

PV06- 313-8.1

Polio 5063146 1

Type 3 [5306.316.6.4

none
{criteria for release: 520 toi 2223)
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Tabie 3.1: Type 1 coat

Spacificity A: Cross-reaction

No cross-reaction occurs between the different polio types,

The specificity of the reagents used for the D-antigen test is studied here. The type specific coal and
monoclionals are tested with three different types of antigens on coated plates of the three different
types to determine if crossreactions occur between the types. The tables below report the extinctions
obtained. Only the first three lines of the reaction curve are represented as these are the most
reievant. The complete curves are represented in Appendix 1. A reaction is detarmined to be positiva
when the exfinction abtained is two times the average background.

Moab: typet | Moab: type 2 Moah: type 3 Moab: type 2 Mosb: type 3 Woab: typed
Antigen: typa 1 Anligen: type 3 Antigen: type 1 Antigan: type 1 PU1-C1 B
19° 2.1 0.1 0.1 0.1 o1 oo
16 Q.1 0.1 0.4 ¢ g1 0.1
1.0 0.1 o1 0.4 .1 0.4 03
0.1 0.1 3.1 0.1 01 a1 0t
Table 3.2: Type 2 coat o
Moab: typet Moab: type 2 Moah: type 3 Moab: type 1 Woaly type 3 toab: type 2 1
Antigen: type 1 Antigen: type 2 Antigen: lypa 3 ! Antigen: type 2 Antigan: type 2 PU91-01 ;
0.3 0.2 1.2 12 0.2 6.1 6. 0.1 a1 8.4 12 L
02 02 05 pel 02 0.2 0.1 0.1 0.1 0.1 19
0.2 6.2 0.7 0.8 6.1 0.2 0.1 0.1 Gt .1 85 Gl i
0.2 5.2 0.2 0.2 5.2 0.2 3.2 0.2 ; 0.2 6.2 C2 3.2
Table 3.3: Typs 3 coat . . DY
Moab; typet Moab: lype 2 Moab; type 3 Moab: type 1 Moab! type 2 Moaly trped
Antigen: type 1 Antigen: type 2 Antigen: type 3 Antigen: type & Antigen: type 3 PLURTOY I
01 041 0.1 o2 1.9 0.4 0.1 c.4 C.
0.1 0.1 0.1 Lo LB o 0.1 0.4 b
0.1 0.1 0.1 15 4.8 0.1 01 G.§ 0.
0.1 0.1 0.4 0.1 0.4 0.1 0.1 0.1 0.

: positive signal {yellow and underlined)
: negative signal {white)

| : light positive signal (orange)

The resuits show that the homologous antigen-antibody combinations for each type give an axpectad
positive result, This positive result is also shown by the trivalent reference (PUS1-01). Both are
fllustrated in yellow and underlined. A slight positive signal is shown by the combination antigen /
monoclonai type 2 and coating antibody type 1. This is ilustratad in orange. The negative signals in
the other heterologous antigen-monoclonal combinations indicates that the monocionals ara type
specific. These are iliustrated in white,




——
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5.3 Discussion

The results show positive reactions for the homologous antigen-antibody combinations and negaiive
for the hetarclogous antigen-antibody combinations. This proves the specificity of the coating and
monoclonal antibody.

However, there is a slight positive reaction belween coat 1 and antigen/monocclonal 2. This is
indicative of a cross reaction. This can be explained by the fact that the coating antibady is
poiyclonal. A test was carried out fo determine the effect of the cross reaction. Morovalent 1 and 2
were mixed in different ratios and subsequently tested for type 1 and 2 concentration and the %
recovery determined. The recovery from both types was approximately 100% for the homologous
antigen-antibody combinations. It was concluded that there is no competition between the fwo types
and that the cross reaction for type 1 coat and type 2 antigen has no influence on the measured
concentration of polio D-antigen type 1 and type 2. The little extra background caused by the
aspecific reaction between type 1 coat and type 2 antigen does not lead fo an overestimation in type
1 for NV! products.

The cross reaction cocurs only in irivalent [PV samples on the type 1 coated plale. The cioss
reaction also occurs in the reference PUS1-01. The extra background that accurs by the test
samples also occurs by the reference. This compensates for the extra background in the tesl
samples and thus does noi lead to a false higher resuli for type 1

54  Conclusion

This test shows that no cross reaction occurs between the different types with the exception of Coat
type 1 and monoclonal type 2. These exhibit a slight positive reaction but is shown to have no effect
on the determination of the O-antigen content of the vaccine.

€ Specificity B: Matrix effect (with polio component)

6.1 Criteria
The vaccine matrix must have no interfering effect on the G-anligen test.

8.2 Results

Any possitie interfering effect that the vaccine components may have on the est is sludisd in this
test. 1PV {in two concentrations}, DTP and DaKTP are tested in triplicate and comparad io the
referenca PU31-01. The test samples are diluted to the same concentration as the reference.

Figura 1a: Typa 1

Type 1
e PUB101 —a— DTP - . DAKTP e PV 301 PV |
2.5 : . o PV :
) _ pUS-0t | DTF | DakTE | Py
2 7 i
E Cone. 430 40 80 40 a0 |
. 15 {OU/mi) i
3 /ﬁ/ Dilution 25 2 5 1 35 |5
05 Wl ;?;i‘; 17.2 20 6 1w | 15
I et : e ot
o} . : . . R*value : 0.8897 0,808 0.955 §L.88e 1000
2.01 e.1 1 10 100
conc (DUfmI)

T

;oo

[ 3\2'
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Figure 1b; Type 2
Type 2
[.".._Pum-o‘. —#~DTP ;- D8KTP —~ocm IPY 801 +1Pv! -
25 pustot | ote | oskre | TV | ey !
2 Conc. me“-v%
L 18 % (DUimi) 95 ‘ 18 s 18
1 ﬂ,’g 3 Dilution 25 1 5 25 1 5
0.5 " Slart ” Lo
. R ! | conc. 3.8 4 3.2 38 1.8 :
.01 o1 ] 100 R value | 0.945 {0985 { D.98% | 1.000 | 0.997 |
conc {DUfm)
Figure 1c: Type 3
Type 3
e PUBOY s DTP . DaKTP —— PV 801 1PV
[ = )
25 | pugtot | ote | pakre | IV | v
2 Cone
' 5 7 &5
s (DUImil 285 85 33 D
3 j Dilution 25 1 S ‘ 5 5 |
Start S ) : <
0.8 conc, 11.4 7 13 : 13.2 i3
o ; . ; R” value 0.997 0.998 | (986 . 1000 ! 0.90F
0.01 oA 1 10 100
con¢ {BUmi

Figure 1! The antigen curves of the different vaccings and PUS1-01 are shown abova. The concenirations of the vactines ara
represantad on the horizontal axis and the extinctions on tha verticai axis. The errorbars in the graphs represent ihe standaes
devigtion within the tripiicate.

The graphs show that all vaccines tested show tha same responsa curve as the referance. This
indicates that the vaccine components have no effect on the lest. DTP type 2 however, shows 2
plateau at the highest concentration in figure 1b, The R® is above 0.990 and is within the criteria,

6.3  Discussion

The graphs (figure 12 - 1c) show that all curves for the three polio types increase &t the same rats.
The R? value for the curves is above 0.990. Ali test samples increase with the reference without
having a effect on the test. DTP type 2 however, exhibits a plateau by the highest conceniration. The
graphs show that this effect is only to be seen by the higher conceniration and not in the linear range
and thus has no effect on determining the concentraticn of the test sample.

The EP states that {est samples should be desorbed befere the D-antigen concentration
determination. The NV} procedure deviates from this as the vaccine is not treated before testing. The
results in figure 1a - 1c¢ illustrate that aluminium phosphate does nol influence the test. PUG1-01,
iPV 801 and 1PV are products without aluminium phosphate and DTP and DaKTP contain aiuminium
phosphate. The curve of all five praducts overiap with sach other for all the three types. This

demonstrates that aluminium phosphate does not have an interfering effect on the test and that
desorpstion is not necessary.

8.4  Conclusion
This test shows that the vaccine maltrix has no interfering effecton the lest.
e
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7.1

=
i~

Specificity C: Matrix effect (without pelio component)

Criteria

The vaccine components have na interfering effect on the D-antigen lest,

Results

This test determines if there is a matrix effect from the individual vaccine components. The indivigual
components of the vaccine, namely, diphtheria buik, tetanus bulk and aiuminium phosphale. and the
DaKT bulk were spiked with PU91-01 and diluted in the ELISA plate so that the component

concentraiion remained the same and PU91-01 was diluted. Aluminium nhosphate without PLUST-01
and antigen-difution buffer spiked with PU891-01 were aiso {ested as controis. The foliowing graphs

report the restilts.

Figure 2a Type 1

Typs 1

—— diution buffar

—m— tiphiarla bulk

letanus buik

— - DEKT Dulk

——z— Bl

cong, PUS1-01 {DWmD

= hos phate
e pnosp d
o] b= e BlurmrT i
.04 0,10 1,00 10,00 100.6 phosphate without ||
cone. PUS4-01 (DWm1} PUg1-01 i
Figure 2b: Type 2
T az —p chilution buller
5 ¥p
2.8 ——tr—- diphteria bulk
2 1 tetanus bulk
1,
- 2 |
4)(:' e BT bUIK i
1 . :
5 /? B sl it as at(* i)
g R phasphate
i
o T e =110 n al¥]gg]
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Figure 2¢: Type 3
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100,
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—wt— Ca kK3 bulk
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— @R
oo ohoshale
e fthowt FUE -0 5

Figure 2! Tha antigan cuives from tha individual componenis spiked with PUS1-01 are shawn
concentration of PU91-G1 is represented on the horizontal axis and the extinciions on the vert
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7.3

7.4

8.1

8.2

All the components are spiked with the same concentration PU91-01 and titrated out in the plate.
The antigen curves of the componenis show the same reaction curva as that of the antigen dilution
buffer and show no effect on the test.

Discussion

in ihis test the individual components of the vaccines were tested to determine if they have an effect
on the test. Diphteria bulk, tetanus bulk, DaKT and aluminium phosphate were spiked with PU91-01
and titrated out in an ELISA plate in order te obtain a complete reaction curve. Antigen dilution buffar
spiked with PUS1-01 was used as a positive control and unspiked aluminium phosphate was used
as a negative control.

The results of the test are shown in figure 2a - 2c. The graphs for the different components show the
same rate of increase in concentration as the positive control and show no negative effect. The
negative control shows no increase which indicates that aluminium phosphate has no effect on the
tesf. This confirms the findings from the previous test (Specificity B) where it was also observed that
aluminium phosphate has no interfering effect on the D-antigen ELISA test

Conclusion

This test shows thal the individual vaccine components do not have an interfering effect on the
[ I
ELISA tesl,

Linearity
Criteria

1. The finearity of the referenca (PU31-01), the Internal standard (7858}, DTP, DalkTP and the
monovalent samples is determined,

2. The correlation coefficient (R? ) value must be at least 0,590,

3, The residuals {extinctions of the reference calculated back o the fitad curve} may nof deviate
mors than 10% with a maximum spread of 20%. Gilution ranges that fall ouiside these criteria
shall not be included in the iinear range.

Resuits

The linearity of PU91-01, 7858, DTP, CakTP and the monovalent samplas were determined by
testing a dilution series and determining the linear region of the curve with the use of the 4-
parameter fit method. The dilution series (starting diiution 6.25}) was performed in eleven steps of a
two-times diluticn. A secend dilution series (starting dilution 4,69) was also performed to increase the
accuracy of the test. The seceond dilution series was performed using the between dilutions in the
first dilution series.
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The graphs below represent the test sample curve ( with the linear range) of PU%1-01.

First Dilution series {Staring dilution 6.25)

Figure 3a: Linear range Type 1 {dilution 6.25)

Second Diivtion series (Starting dirution £.83)

Figure 3b: Linear range Type 1 (dilution 4.69)

Type 1: Starting dilution 6.25 D Type 1:5tarting dilution £88
—e— start dil. §.25 linear range (dil. 25-400) 1 —a— start dil. 4.69 fnear range {dil. 16 - 3000 }
- ! e R,
2 2 Bx ; 2 ) B |
- i "2 R =0.054 7
15 El\“ R =0,896 ; *,2‘1'5 "\%‘ i
5 1 \'& & - . —
0.5 \*\M 0.5 a\‘\_ {
0 : i S g4 : el :
1 10 100 1000 10000 100000 1 16 100 1000 0800
dilution dilution
Figure 3c: Linear range Type 2 (dilution 6,25} Figure 3d: Linear ranice Typs 2 (dilution 4.65)
ey
) Type 2 : Btarting diiution 8.25 Type 2: 8tarting dilution 4.83 . i
@ glart dil. .25 linear range (di. 13 - 200} —a— slart dil. 4.69 inear range (r*t g - 300Y ;
i 7. ; . T
15 B i5 s . \
% 3 R=0.901 5 1 E\:\ R =0 996 ‘
x : . e
. g . @ ™~ !
G5 T 0.5 - E‘Ls\ . e s
1 O .. . I
1 10 1 1 ' N ' R
: 100 100G 4000G 160000 | 1 0100 1000 10000 I0N000
ditutien i ; dfiution !
Figure 3¢ Linsar range Type 3 (ditution 6 25} ngura 3f Linear rangs Type 2 (diviion 4 693
Type 3: Starting dilution 6.28 \ Type 3 : Btarting diiutlon 4.68 . _ !
. startdil. .25  ~——finear range (dil. 50 - 400} ~—#— start dil. 4.56 linear range [di. 38 « ROG} |
2 o . B - 2 7 i ‘%/K‘* TR T S i e e
o =S ] s - e |
\\., A’ =0.802 ; - 2 =0.008
@ x @
0.5 0.5 4o , - e
1Y . = =S i TRy
1 10 100 1000 10000 100000 ! 1g 100 1000 10008 400000
dilution dilution
Tabie 4: Linear range and residuals PUS1-C1
i ; 1
Linear Range . | ‘ i
Type 9 R Residuals | Residuai Spread |
- ar . I
Dilution range Cone. range (2 0.990) | (£ 10%) (5 20%) |
{DU/mi) i
J
1 19 -400 23-1 z 0.850 .06 1.4 i
2 13 - 300 7.3-~C3 = 0.990 0.83 10.8 i
3 75 - 500 38-08 2 0.920 ~4.76 10.3 j

The graphs in figure 3 show the reaction curve of PU91-01 wn)ﬂa near range.
Table 4 shows the backiitting and spread within that range. / e\
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The following tables give the linear range with backfitting of the different vaccines, The
accompanying graphs are shown in Appendix 2.

Tabla 5: Linear range and back{itting 7858

Linear Range R [ Residual e asidunl Srroad i
Type — Conc. range Residuais | Residual Spread
Dilution range (DUim) (20.990) | (s10%) (= 20%;}
1 2-186 19~ 2.4 = 0.990 55 14.4
2 2-16 405 z 0.290 2.0 i 96
3 8-64 4 .04 =z 0.890 11 i 10,5
Table 6: Lingar range and backfitting DaKTR
Type Linear Rangeﬁonc aras R* Residuals | Residual Spraad
yP Dilution range ~One. rang (2 0.890) | ($10%) (s 20%)
g (DU/mi) _ /
1 6-64 13-1.3 = (0.960 -1.6 5.5
2 6 -48 3-03 = 0.590 2.1 g8 U'
3 12-98 5-07 z 0.990 5.9 w5 j
Table: 7: Linear range and backfitting Monavalent 1PV ~ —
L : |
Type -near Range;: R Residuals | Residual Spread |
Dilution range ‘?BCU /f;fl‘)ge (20.990) | (10%) {5 20%) '
1 160 - 25860 17 -1 z 0,990 1.05 5.7
2 160 — 2560 8-05 = 0.890 -1.04 7.4
3 - 320-2580 4-~085 o= 0,890 2.5¢ 85 ;
Table 6: Linear rangs and backfitting DTP ) o o
! r S
Type Linear Ramga;: Rr? Residuals i Rasidual Spread
- Dilution range fEis (20.990) | (s10%) ( 20%)
1 3= 32 141 > 0.950 .0 o5
2 3-16 1-0.3 z 0.990 -9.9 20
3 3.16 3-05 > (.950 1.5 1

Tablz 5-8; The dilution and concentration range given hare represen! tha finear range of the diffierent vactines. Trhe R g
‘abova the criteria of 0.990, the residuals is not more than 10% and the backfit spraad is smaller than 20%.

8.3 Discussion

The linear range and subsequently the start concentration of the reference and internal standard can
be determined on the basis of the linearity results. It is important that the linear range of the test
sample is similar to the linear range of the reference in order 10 determine the concentration of the

fest sample.

Figures 3a — 3f show the linear range of PU91-01 caiculated by means of the 4-parameter fit maihod
and residuals, Tables 9-11 shows the dilutions and the concenirations of the lingar rangs for the
reference, the internal standard and the D-antigen tesl samples.
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Table 8: Linear range Type 1

Test Sample Dilution Coencentration (DU/m)
PU91-01 (reference) 18 — 400 23 -1
7858 (internal standard) 2-186 19-2.4
Monavalent [PV 160 — 2560 17 1
DTP 3-32 14-1.3
DaKTP 8- 84 13-1.3
Avearage 17-1.5
Table 10: Linear ranga Type 2
Test Sample Dilution Concentration {(DU/ml)
PUS1-01 {reference) 13 -300 7-05
7858 (internal standaid) 2-16 4-05
Monovalent 1PV 160 - 2560 75-05
DTP 318 1.3-03
DaKTP 6 - 48 3-0.3
Average 4.5-0.4
Table 11; Linear rangs Type 3
Test Sample Dilution Concentration (DU/m)
PUS1-01 {reference) 75 - 600 4 -1
785B (internat standard) 8-64 4-05
Monovalent [PV 320 - 2560 4-05
OTP 318 1-05
DaKTP 12 - 98 5-07
Average 407

The values reported in table 9 ~ 11 represent the linear range for the diffierent test samples for |
different types. The concentration range per type for the different test samples is the same. This

he

indicates the test sample dose-response curve increase in the same rate as the reference and the
internat standard. (This Is also shown in the specificity B test). The dosis-response curve of the test
sample should be the same as the reference curve and their linear ranges should correspond in
order to determine the concentration of the test sample. This is the case for all producis lested in this

study.

The start concentration and thus the initial dilution for the reference are calculated based on the
iinear range of the reference. The start concentration of the reference Is chosen that produces a
dosis-response curve containing a plateau by the fowast and the highest concentrations andd the
iinear range by 25% - 75% of the curve.

Conclusion

The linearity was determined for the D-antigen ELISA test. The D-antigen fest is linear in 20% - 75%

of the curve for all three peiio types
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8.1

9.2

Accuracy

Criteria

PV 7858, DaKTP, Monovalent 1PV and ODTP vaccines are spiked with 25%, 50% an 75% of tha
nominal value with the reference PU 81-01, The racovery is reporied as a percentaga. This
percentage must be within 10% of the expected value.

Results

The accuracy is determined by spiking the vaccine (7858, monovalent iPV, DakTP and DTF) with
PUB1-01 and recovering this value in the resuit. Each vaccine was tested in duplicate withoul spika
and with a spike of 25%, 50% and 75% of the nominal value. The following table represent the mean
resuits of the duplicates, The unspiked tast sample is shown ag 100%. (The individusl rasults ars
iiustrated in graphs in Appendix 3.)

FH0% and

Table 14: The fable demonstrates the 25%, 50% and 75% spike. The unspiked samplz is assumead lo o
subsequently +25%, +50% and +75% spike. The concentrations are expressad in whole numbers howsaver the Gevigion s
calculaled on the Dasis of ane decimal place.

Table 14.1; 7658

Type D-antigen concentration {DU/mi) ! Deviation from expected vilu |
P 106% + 25% + 50% + 75% + 25% [+80% 1 +75¢
i 37 49 58 85 ; 55 97 |
2 8 10 12 15 ! -3.2 | 4.0
3 28 22 39 145 | e 15 R
Avgrage deviation %) R

bie 14,20 Monovalent

Type D-antigen concentration (DU/mil) Deviation from sXpectad v
, 100% | 4+ 28% | +350% + 75% + 26% + 50% !+
Lt 12688 3423 4178 5091 1.6 | -3.0 ;
2 1036 1258 1588 1705 .4 _i-33 [
3 1242 1806 2061 2248 4.0 A0y _ -3
| Average deviation (%) | 23
Table 14.3: DTP
- D-antigen concentration (DUWml}
'YP® iGo% | +25% | +50% | +75% E -
i 30 1 38 45 53 18 2.0 A
2 3 4 i 5 5 3.2 12.7 11,4
I 9 |11 12 o [ 2.7 b te
Average deviztion (%] ! a1

Table 14.4:0aKTP

Seviation from expected vai

| Tyns LD-antigen concentration (DU/mI) | &
| TYPE 1T00% | + 25% |+ 50% |+ 75% | ~ 5% P ITE
1 67 | 84 101 114 | 0.8 0 :
2 16 120 23 24 i 4.0 .0
3 84 e | 94 105 55 .13 e
Average deviation (%! |
TENS D
/P ll\_’;\ 2 66\6\5

PEariAl & Rt
Y Awin
red - v :Eili._v”m

L) R 6
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The recovery of all the samples is good. All the spikes show an increase in value. Only DakTP
shows a lower recovery by the higher spikes. DTP shows & good recevery except for ype 2. This
shows a higher result than expected for the higher spikes.

8.3 Discussion

Tabie 14 reporis the results obtained for the unpiked and spiked test samples. It also ilustrates the
variation between these results and the expected result for the spikes. The expected result is based
on the resuit obtained for the unspiked test sample (100%). All the results show an increase in valua
for all spikes. The average deviation per product is within the 10% criteria.

Tabie 14 shows a good recovery for most test samples with little variation. The deviation per product
ranges from 0.02% to 4.7%. This is the average deviation per product. The deviation per spike was
within the 10% criteria with the exception of three spikes.

DTP shows a higher deviation than 10% (between 10% and 15%) by the 50% and 75% spike for
type 2 and DaKTP aiso shows a higher deviation for spike 50% type 2 (deviation betwean 10% and
15%). These deviations occur only by the higher spikes and not in the standard ranpe of
measurement for the products. These deviations are not evident in beth samples of the duplicate as
shown in the graphs in Appendix 3. The plain polic vaccine shews a good recovery and neither the
DakTPR bulk nor the DTP have a interfering effect on the 1est, as shown in the specificily lesis.

8.4 Conclusion

This test proves that the accuracy of the D-antigen test is acceptable. The recovery is gaod for most
samples with less than 10% variation. Some spikes show a higher variation {between 10% and
15%). However since ihis does not occur standard and not within the measurement range of the
oroducts it may be seen as a deviation, Such a resull would lead to an underestimation and not an
overestimation of polio in the finai product.
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10 Precision

The precision of the D-antigen test is determined by testing the repeatabiiity and the intermediate
precision. .

10.1  Repeatability

10.1.1 Criteria
The maximum ccefficient of variation (CoV) per product is 10%.

16.7.2 Results

Three ELISA tests {three times the same test samples) were performed by one analisi in one day.
The three results from each test sample were compared and the CoV was calculated. The CoV
must be = 10%. The results are shown in the following table.

Table 15: Repealability results

Test sample Test (DUMIL. E average Cov %
~ Typei 1 2 3
PV-06-127-6.1 2439 2347 2561 2449 4.4
DTP 135 29 27 21 29 6.9
"DakTP 006 - 60 62 83 82 2.5
1PV035-129 395 382 444 408 R
7858 : 36 36 a8 a7 g 3.1
Type 2 E
PV04-211-6.1 738 819 836 798 : 5.8 |
DTP 135 3 4 4 4 4.1 i
CakTR 006 . 13 14 14 14 42
IPV05-129 75 85 85 a2 7.1
7858 ) 7 7 8 7 4. ;
Type 3 !
PV-06-316-3.1 1215 1206 1219 | 1212 05 |
DTP 135 7 & 7 7 5.7
DaKTP 006 57 58 57 57 1.0 \
IPV05-129 300 266 334 313 6.2 1
7858 26 25 28 28 2.2 ;

10.1.2 Discussion

To test the repeatability three lests were performed by one technician on one day. Sufficient zamples
were tested to give a reliable picture of the repeatablilty of the D-antigen test. The resuits illusirale
that the D-antigen test has a good repeatability. The results for the three tests are comparabie ang
have a CoV% between 0.5% and 7.8% {table 15). This is within the criteria of 10%,

10.1.4 Conclusion

Since all the results are within {he criteria it may be concluded thal the repeatabliity of the D-antigen
test is good.
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i0.2.3

i6.2.4

intermediate Precision

Criteria

The maximum CoV per product is 10%.

Reasulis

Six tests were performed by two technicians on different days, three tests per tachnician. The resuits
of the six tests were compared and the ceefficient of variation was calcuiated. The maximum SoV

must be £ 10%,

Table 18: Intermediate Precision results (DU/mN

Test sample Technician 1 Technician Z ‘E N
type 1 1 2 3 1 2 3! sverage ‘ CoV "%
PVDB-127-6.1 2553 2561 2539 2678 2583 2762 2813 | 3.4
DTP 135 31 31 30 31 30 3z 31 3.8
DaKTP 006 58 83 1 58 70 54 £2 | 7.0
IPV05-129 405 444 418 430 403 43§ 425 8.1
7858 35 38 34 40 a7 39 7. 6.2
type 2 ! o
PV04-211-8.1 787 836 808 558 920 261 847 52
DYP 135 2 4 4 3 4 4 ad 4,
DaKTP 008 13 14 15 14 15 13 il 4
IPV05-128 79 85 84 . &2 85 92 84 : 49
7858 7 8 3 8 8 9 o 76
type 3 : i - R
PV08-316-3.1 1282 121§ 1165 1473 1330 1441 1318 g,
DTP 136 6 7 7 7 7 8 7 i 8.4
DaKTP 006 54 57 54 G5 54 65 &0 | g
IPV05-129 323 334 319 334 385 380 i 343 7.2
7858 . 28 26 2 2% 20 31 Wi T4
Discussion

To determine the intermediate precision six ELISA tests were performed on six different days, thres
by technician 1 and three by technician 2. The results show a good intermediate precision. The
CoV% varias between 3.4% and 9.2% (Tahie 18). This falls within the criteria of 10%,

Conclusion

Since all tha results are within the criteria and the variation within the internal stendard is for both
technicians within the criteria of the trendanalysis for the internai standard (Appendix 4, it may be
concluded that the intermediate precision of the D-antigen test is sufficient,

Comparison with current method

The old method and the new method were compared to delermine the imoact, if any, the new
method will have on the D-antigen determination of the routine test sampies. The dife

rmal standard,

the two methods were examined for two aspects; test samples and inte
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1.1 Test Samples

-—

The test samples used for the precision tests were already routinely tasted according io tha old
method. Table 17 gives the results of the old method compared to the results of the precision test
during this validation (new method). There is a time interval of about three months between the two
tesis. This may lead to a slight decrease in vaiue over tlime.

Table 17: Comparisen of D-antigen amount determinad with the old method and with the new melhod

Test sample Palio Oid method New method %
Type (DU/MN (DU/mN difference
PV08-127-8.1 2511 2613 -4
TP 135 33 31 +8
DaKTP 006 1 04 52 +3
1PVD5-129 401 428 -7
7858 ) 38 37 +3
|
PV04-211-6.1 863 847 +2
DTP 135 i 4 4
DakTP 006 2 16 14 +i3
IPV05-128 - 20 85 +5
7858 8 ] y,
PV0E-316-8.1 1365 1318 +A
DTP 135 8 7 +154
DaKTP 008 3 64 530] )
1PV05-126 : 325 343 -5
7858 : 28 26 8]

Table 17: When the old method and the new method are compared the differenca is hetween -7%
and +13%. The results from both methods are within the same range. Therefore this shall noiiesd to
a {rendbreak in the test samples,

.2 Interna! standard

The internal standard is tested with the new method as for the old method. The resulis ablsinad
during the validation study were compared with the most recent twenty resuills from the oid method.
Figure 4 illustrates the difference between the two miethods for the thres types.

Figura 4a: Comparison the new method and the old mathod: Type 1

Type 1
& New method m Old meihod :

—

50.0

40,0

30.0 1

DU/

20.0 ¢

10.0 4

0.0 4
7858
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Figure 4b: Compsarison betwesr: the ngw method and the aid method: Type 2

Twr
fvpa 2

f i Maw method & Old method 7

DU/mt

7858

Figure 4c: Comparisan between the new mathod and the oid method: Tyoe 2

Type 3
I @ New mathod 1 Oic rrethod I |
|
40.0 1
30 ¥
- |
E :
ST D—
&
16.0
0.0 4
7858

Eigure 4: The graphs show comparable results for the new method and the ofd metiiod. The differance in value betwesn tha
two methods is not significant (T test 2 0.05 - Appendix 5). This means that no greal difference can be expecied betwaen the
two mathods.

the internel standard {Appendix 4).

Risk Anaiysis for Reagents

There are a few critical reagents used in the D-antigen tesl. These ara the anti-polio serum usad for

the coating of the ELISA plates, the type specific monoclonal antl-polie antibody and the enzyme

labeled anti-mouse conjugate. The D-antigen jest will be revalidated if there is a changa in ariicle
number of ona of the critical reagents, By a change in balch number of 3 critical reagant
will be titrated to determine the oplimatl dilution for use.

[P
W

[

=

Cornclusicn
Or the basis of the resulis oblained from the validation study it may be concluded ihactha n
antigen tes! conforms to tha criteris and may be adeptad jor use a3 the D-antigan test for ro
samples use.
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14 Appendices
Appendix 1: Extinctions Specificity A: Cross-reaction
Coat: Type 1 i
Moab: . | Typel Type 2 Type 3 Type 2 Typa 3 Typel
Antigen: Type 1 Type 2 Type 3 Tyne 1 Type 1 PUG1-01
1.8 2.2 0.2 0.2 0.1 0.1 0.1 0.1 . 0.1 20 18
1.6 kN 0.2 0.2 0.1 0.1 0.1 0.1 0.1 3.1 1.5 15
1.0 11 0.2 0.2 G 0.1 0.1 G.1 A 0.1 11 1.0
0.8 0.6 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.8 0.8
04 04| 041 0.1 01 0.1 01 o1 01 04 0.3 03
02 02f 01 01| 01 Gif 01 01| 01 04 02 02
04 0.1 0.1 0.1 04 014 01 81 01 01 101
Background: | 0.t 0.1 0.1 A 01 01 0.1 0.1 01 01 01 0%
Coat: Type 2 _ ”m
Maab! Typei Tvpe 2 Type 3 Type ! Type 3 Typs 2 :
Antigen: Type 1 Type 2 Type 3 Typa 2 Type 2 FUGT-0f i
63 02 1.2 12 0z 04 A0 6.1 L 1.3
02 02 0.9 G.9 A 01 Qi IS T 1.0
0.2 0.2 0.7 0.8 0.1 G.2 G4 g1 A .t 0.8
0.2 0.2 0.5 0.5 02 02 A o1 0.1 0.1 ; 0.5
6.1 0.2 0.3 0.3 0.1 0.1 0 0.1 Vi (1 0,3
0.1 0.2 0.3 0.3 02 ¢z 01 02 01 0 0.3
, e 04 04| 02 D24 01 02] 01 B2 04 0F 02
Backgroundg; 02 0.2 0.2 0z 02 0.2 62 p2f 0z 02 0.2
—
Coat: Type 3 |
Moab: Typel Type 2 Type 3 Type 1 Type 2 Tvpe 3 i
Antigen: Type 1 Type 2 Type 3 Type 3 Typa 3 PUg1-01 J
0.1 0.1 0,1 0.1 2.1 1.9 0.1 31 oA a1 21 |
0.1 0.1 (40 0.1 1.9 1.8 0.1 0.1 0.1 0.1 1.8
o5 0.1 01 0.1 1.5 15 0.1 0.1 0.1 O 1.4
0.1 0.1 0.1 0.1 1.0 11 0.1 01 0.1 0.1 1.0
01 C.i 01 0.1 08 08 0.1 01 0.1 0 Gb
0.1 A 0.1 0.1 0.4 0.4 0.1 0.4 0.1 i 0.4
0i o4l 01 01| 02 ¢2l 01 Gii 01 03 0
Background: | 0.1 0.1 0.1 0.1 01 0 i 01§ 01 01 %







3.2,5.4.3 Vaiidation of Analytical Procedures

Menovalent posls of inaciivated poliomyslilis vaccine, MV

RAP.Z1726

Report
Version: 1
Validation of D-antigen ELISA{QC-QCV) Page 24 of 30

Appendix 2: Linearity Graphs

Linear range of 75858

J

: i oo e eny

Type 1 - Starting diiution 1 i Typg 1 - Siarting dilutlon 1.8 i

H - . }

—=— start dil. 1 linear range (dil. 2 - 16y || | —®--startdi 1.5~ lnear range {di 3 - 1

J '

3 1 34 — !
b "‘\\Rz = 1.000 i % \c\ R? = 5.998 ;
K R J . T - -
| - H

b = S ‘ | o s S R Y VNN B

1 10 100 1000 10000 i 10 100 1005 10000;

ditution difution :

Type 2 - Starting difution 1 Type Z - Starting dilution 1 ‘

—fi— start dif. 1 = linear range (di. 2 - 16) —&— startdil. 1 inesr range (dil. 2 - 16) —?

2 2 - -

1.5 7 1.5 £5 SRS

= 7 = 5,905 ! |

. w2 =0.958 _— \&\»r 5.088 ]
@ Ti\gr ) b-. :

0.5 0.5 4 TR __J‘ :

3 kﬁ“-i&—a—ha+ﬂmg o o BBt | :
1 10 A0 1000 1 ¥ 1 10 e 1000 [}

{iliquon 0 6000 l rii!-uC[Enr- i

Type 3 - Starting dilution 1 | Type 3 - Startlag diletion 1.5 ‘

ki S la0T AN, 1 s frgaf range (dil. 8 - 64) —k—starfdil. 1.5 Enear range {(di. 5-48)

. - A

25 3 .

24 i -

1.5 Y _ 2 % RS |

= R =0.993 = R = (007 P

B 1 1 { |

0.6 R i i b

r . S = - S |

; 1 1 1000 100G

1 10 100 1000 tocod | ¢ 0 o oo

dilution i dliution 3







3.2.5.4.3 Validation of Analytical Procedures Mionovaient poots of inactivated poliomyslitis vaccine. NI,

Report RA-21726

Vearsion: 1

Validation of D-antigen ELISA{QC-QCV} Page 25 0f 39

Appendixé {continued); Linearity Graphs

Linear range of DakTP

Type 1 -Btarting Cifution 1 Type 1 - Starting Gilution 1,5 I

{
! l:—a—— start dil. 1.5 w———1linaar range (di. 3 - 4g)!

|~ start di. 1

linear range (dil. 4 - 84} ‘

i R
~

2 fl,z_"::a\a\k . 5 W-é\x\‘ '
=00 . - o '

??5 ’ R? = (3.994 g i . R =19.988 i
ey oo s |

0 s T : :

o — v o S S8 S DU
1 10 100 1000 10500 1 106 100 $000 4 GOOOi
dilutien dilution ;
B Type 2 - Starting Dilution 1 Type 2 - Btarting Ciutlen 1,8 WME

| ~s—starldil 1 ~—inaar range (d. 4-32) | P start dil. 1,5 e inGar range (di 5 - 451
1‘5 - 15 ‘i‘ - T l !
1 >,; ‘\ﬂ‘\_\ _ i \ SO B
% :\g\ R?=0.996 % B R=1.60 P
[t - - Bt o ] T B i P
» ' | : 1 S —— : i
A - |
i e 10 1000 16000 1 10 160 1000 10000
ditution } ditution {
. S . - - . N .
Type 3 - Sterting Dilution 1 : Typa i - Btarting Ditutlon 1.5 ‘

[ wmstaridi 1 e linear range (dil 6-64) ' |

2 /v 1
15 . . e |
s £2 = 0,506
= =
@ .
G.5 L
0 . \:ﬂ\“‘ﬁ“iﬁ“ﬁ“——-
1 10 100 1000 160600

dhiution







3.2.5.4.3 Validation of Analytical Procedures

Monovalent oools of inactivated poliomyelilis vaccing, NI

Fmin: 1Y
ﬁ
&

)
Pt

@

Report

Validation of D-antigen ELISA{QC-QCV)

RAP-2172

B

Version: 1

Appendix 2 {continued): Linearity Graphs

Linear range of Monovalent |PV samples

Type 1 - Starting dilution 10 Type 1 - Starting diluticn 14
!l—ﬁ— start dil. 10 linear range (dil. 160 - 2560) :ﬂb- start dii. 15 inear range [oi. 247 - 1520
3 4., |
S g -z
g, \Kg\ Fe =0.997 E \ R = 0965
3 =
M_ { ‘\&“‘f'
0 : . y £ S E 0 ) . <SS TR
1 10 100 1000 10000 100000 ] 10 106 $000 10005 100UGY
ditution : diiution
!
Typa 2 - Starting dilution 20 Type 2 - Starting diiution 26 ]
{ it~ start di, 20 inear range {dil. 160 - 2560)! [—»— startdil. 25 lnear range (dil. 260-3630 1 |
2 55 2
1.5 m 1.5 v e
% 1 \$ RE = 0.968 % 1 \\&\ ’
0.5 \}\a 0.5 P
0 S : . =
10 100 ‘}OCt)D 10000 100000 10 100 L1800 10600 00500
dilution diution
Type 3 - Starting dilution 26 | Type 3 - Starting ditution 25 |
[ —s— start di. 20 inear range (dl. 320 - 2580)]| | T m— starl Gk 25 e Inear range (Gi. 400 - 1600,
2 2 - o
e & - !
i -_f\q “\& : 15 L/“" /ﬂ\t\ ‘ :
R?=0.990 . )
%9 \?\ X A\
8 \ @ )
0.5 T 0.5
2 : . Ea 0 . .
1c 100 1000 10000 100000 10 100 1500
diiution difution i

Page 26 of 30







+ 3.2.5.4.3 Validation of Analyiical Procedures

Monovalent nools of inactivated

Report

100 1000

ditution

Validation of D-antigen ELISA(QC-GCV} Fage 27 51 50
Appendix 2 {ceniinued): Linearity Graphs :
Linear range of DTP
Type 1. Starting dilution 1 . I Type 1-Sfarting diiuiicn 1.6 ;
i —a— slari it 1 linear range (dil. 2 - 32) | {—m— starl dil 1.5 Fnear rangs {d
> l 3 e e ey j
| L
7 o : !
-t . 2 e Bl oo - ~f
L e me-0888 50T o e L
@ 1 \g\g o 1 \ RZ=(0.085 o I :
o ' SRR 0 . e S MR O N J
1 10 100 1000 10000 1 o 00 oo :
dilution ditution !
SR US|
| e Chodon 1.5 !
Type 2 - Starting dilution 1 Type 2 -Starting giution 1.3 |
i‘ —zi start dil, 1w finesr range {dil. 2 - 16) ‘% | —#-—slartdl 1.5 ~———1neai range [l 3121}
‘ R = (.992 .
) N RE = 1,000 ! -
£0.5 VAN AN 1 e e e ]
! e i
1 u\m\ﬂﬂ%;{._m“ﬁ - I S
Ut T : ; : Pt d cp : T - Py
1 10 100 1600 10060 : 1 10 00 1000 000
dilution i diiution ;
L [ S |
Type 3 - Starting dilution 1 Type 3 -Starting difuticn ‘s t
| s : o R : :
; —f—slaridi 1 line:ar range (dit. 2 LR start dil. 1.5 linesr rang i
— - ]
F
1.5 =% : 1.5 -
4 =00 :
£ 4 \h Ri= (.892 g o |
[ S @
0.6 g s ;
. ‘s{\‘ [ !
o ; ﬂ-—-e;_Tg S o —;J.,_EI R P ‘
|

10000 i 10 166 1000
diution

0000







