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SUMMARY

The potency of atrivalent oral poliovaccine (OPV) preparation was assessed by
collaborative study as a candidate replacement for the current International Standard (NIBSC
reference 85/659). Thirteen laboratories participated in the study and were drawn from five OPV
manufacturers and eight National Control Authorities. Five samples were assessed in the study;
the current 1S, the candidate replacement (NIBSC reference 02/306), the European
Pharmacopoeia Biological Reference Preparation, a commercial vaccine and the same vaccine
that had been heat stressed. The candidate preparation was tested as a coded duplicate sample in
the study. Laboratories were allowed to use their own anti-sera for neutralization in the test (for
which nine elected to do so) but were also asked to include the current NIBSC monoclonals
which were freeze dried preparations. The overall levels of within assay variability were 0.18
logio TCIDso (average root mean sguare difference in logao titres between duplicate samples C
and D). The within laboratory variation gave an average coefficient of variation of 2.50%
(between logso estimates of the same sample across assays). These figures correspond with
previous studies and indicate a high level of consistency within laboratories. For all poliovirus
types in all study samples the range of values obtained between laboratories were all within 0.5
logio TCIDsp of the mean — indicating good consistency between laboratories. An overall
potency obtained for the candidate 2™ IS was 7.51, 6.51, 6.87 and 7.66 logi TCIDs/ml for type
1, 2, 3 and total virus content respectively. There were no problems encountered in the use of the
candidate 2™ IS and all other samples behaved as predicted. No substantial differences were
obtained with the NIBSC monoclonal antibodies or the in-house antisera.
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PRODUCT SUMMARY FOR THE PROPOSED 2" INTERNATIONAL STANDARD FOR
TRIVALENT ORAL POLIOVACCINE (02/306)

Presentation Ampoule
Number of ampoules 4600
Excipients/additives None
Coefficient of variation of the liquid fill 0.09%

INTRODUCTION

Oral Polio Vaccine (OPV) has a pivotal role in the Global Polio Eradication Program
organised by the WHO and will continue to do so until eradication is complete. Even though the
eradication program isin its final phase the remaining “hot spots’ of endemic poliovirus
circulation require significant management which will continue to require large amounts of OPV
in the short to medium term. In the medium to long term after eradication there will also be the
need to maintain stockpiles of the vaccine to deal with any unexpected re-emergence of the
virus.

The manufacture and control of this vaccine must therefore be maintained to the highest
level to ensure eradication succeeds; therefore suitable standard preparations must be available to
ensure testing meets appropriate regulatory requirements.

The 1% International Standard (1S) for the potency estimation OPV (NIBSC Catalogue
number: 85/659) was established in 1995 (A B Heath, D JWood, P D Minor and D | Magrath,
REF 95.1821, TRS No 872, 46" report). This IS has been used for the calibration of regional
working references (e.g. the European Pharmacopoeia Biological Reference Preparation - BRP)
and the in-house references of a number of manufacturers and National Control Laboratories
(NCLSs). The stocks of this standard are now very low and it is critical that areplacement is
established soon to meet the demands of the final stages of the polio eradication program.

A candidate 2" IS has been prepared by NIBSC in line with the current 1S (85/659), but
with slightly higher potency to put it more in line with current vaccines. The composition of the
formulation for the candidate 2™ 1S was otherwise kept as close as possible to the current 1S to
allow direct comparison of the two preparations e.g. in stability studies. The aim of this study is
therefore to assess the suitability of this candidate as a replacement for 85/659 and, if found to be
suitable, to determine the potency to be assigned to the preparation.

STUDY PLAN
Aim of the study

To assess the suitability of a candidate replacement for the current international standard
for trivalent OPV (85/569), and to determine atitre to be assigned to the preparation.

Study time-frame
Samples were sent to participants in November 2003 who were asked to complete the

study and return their results by the 1% March 2004. Most data were returned before the cut-off
date but some laboratories had assay problems. Two participants requested repeat samples due to
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technical problems, and two laboratories had a problem with their shipments. Data from thirteen
laboratories were eventually returned by May 2004.

Participants

Fourteen laboratories agreed to participate in the collaborative study. Thirteen laboratories
(8 NCLs, 5 manufacturers) submitted results. These participants are listed in Appendix 1. Inthe
report, participants are referred to by a code number, which is not necessarily related to the order
inthelist in Appendix 1.

METHODSAND MATERIALS
Preparation of the Candidate 2nd IS

The candidate 2™ IS was produced at NIBSC from three commercially produced
monovalent bulks - one of each poliovirus (Sabin) types 1, 2 and 3. The passage level of the
virus in the bulksis: Sabin original (SO) + 3 for type 1, SO+3 for type 2 and are-derived SO
(RSO)+3 for type 3. All three bulks used in the production of this standard were produced on
primary monkey cells (PMKC). Each of the monovalent bulks had previously been released by a
National Control Authority (OMCL) and can therefore be considered to be in compliance with
current licensing, Pharmacopoeial and WHO Requirements.

The candidate standard was prepared by blending the three polio serotypes monovalent
bulks in MEM with 1% wi/v bovine albumin and sodium bicarbonate buffer. Thermal stabilisers
were not added to the preparation. The blended bulk was formulated to give titres of 6.50, 5.50
and 6.00 TCIDs/0.1ml.

Filling of the Candidate2nd IS

The preparation was filled in the standards processing division of NIBSC on the 13"
January 2003 in a single working session from a single bulk. The ampoules were ink-jet labelled
before filling and the total number of ampoules filled was 4837; 26 were sampled at regular
intervals through the filling process to establish the precision of the fill. The ampoules were all
of neutral borosilicate glass.

The mean weight of the fill was 0.8031g (0.8022 — 0.8045) with a coefficient of variation
of 0.09%. The ampoules were sealed under an atmosphere of normal air and then labelled. A
total of 4600 ampoules are available for use as a standard. The ampoules are stored at —70°C at
NIBSC and the custodian is Gillian Cooper department of Virology. The NIBSC reference
number of the candidate 2™ IS is 02/306.

Stability Studies

Samples of 02/306 were removed from storage at —70°C and exposed to 4°C, 20°C, 37°C
and 45°C for varying amounts of time. After exposure the samples were refrozen at -70°C until
they were assayed. One vial was used for each temperature/exposure time combination. Assays
were conducted at NIBSC using the NIBSC monoclonal antibodies for neutralisation.
Study Samples

All Study Samples (A-F) were stored at —70°C prior to the study and shipped on dry ice
with the recommendation for storage after receipt at —70°C
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Study sample A - WHO IS for OPV
The WHO IS for OPV was supplied by NIBSC (NIBSC code 85/659). Four ampoules were
provided to each participant for the study. The assigned titre of the 1% IS is given below.

Assigned potencies (TCIDsy/0.1 ml)
Standard Typel Type 2 Type3
1YWHO IS 5.60 4.60 5.20
85/659

Study sample B -Ph. Eur. BRP (batch 3)
The BRP was supplied by the European Directorate for the Quality of Medicines (EDQM). Four
vials were provided to each participant for the study. The assigned virus content is given below.

Assigned potencies (TCIDsy/0.1 ml)
Standard Typel Type 2 Type 3 Total virus
BPR 5.99 5.06 5.83 6.20
Batch 3

Study samples C and D - the candidate 2™1S
The candidate 2nd 1S comprised samples C and D. The duplicate sample was included to alow
within assay variation to be assessed.

Study sample E - commercial vaccine

This sample was a commercially produced, magnesium chloride stabilised, vaccine (20 dose
presentation) formulated to specifications for UNICEF usage (Type 1> 6.0, Type 2> 5.0, Type
3>5.8 Logio CCIDsp /0.1ml). Each participant was provided with four vials for the study.

Study sample F - low potency sample

Sample F was produced from study sample E by heat treatment for 80 hrs at 37°C. Preliminary
studies at NIBSC showed the treated sample to have reduced potency. Each participant was
provided with four vials for the study.

Monoclonal anti-poliovirus antibodies

Participants were provided with monoclonal antibodies (MAD) use in the study. The MADb's are
freeze dried preparations that had been produced a NIBSC. Two vials were provided of each of
the MADb's as listed below:

Poliovirus type 1 monoclonal antibody serum 02/256 (NIBSC batch number 425)
Poliovirus type 2 monoclonal antibody serum 02/258 (NIBSC batch number 267)
Poliovirus type 3 monoclonal antibody serum 02/260 (NIBSC batch number 495)

MAb' s were stored at —20°C prior to the study and shipped on dry ice. Participants were asked to
reconstitute one vial of each polio serotype in 1ml of assay media and distribute the contentsin
100ul aliquots. These aliquots were to be stored at —20°C until required. The second vial of each
MAb was to be kept at —20°C as a back-up.

The NIBSC MAD's are routinely used globally by a number of manufacturers and NCL’s for the
assay of trivalent OPV. A recent EDQM collaborative study (BSP048) for the establishment of
the new Ph. Eur BRP (batch 3) used these MAD’s to evaluate the candidate sandard. A working
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dilution of 1:500 (after reconstitution in 1 ml) for each of the MAbL'’s had been previously
established and was therefore recommended to the participants for the current sudy.

In-house antisera

Participants were also given the opportunity to assay the study samples using their own antisera -
if different from the NIBSC MAb'’s. The details of the in-house antisera used by the participants
that elected to take this option are shown in Table 1.

Study M ethodology

Participants were asked to assay the coded samples A-F concurrently on three separate
occasions, ideally one week apart. Those participants intending to use their in-house antiserain
addition to the monoclonal antibodies were asked to perform the additional assay in parallel,
using a common titration.

Participants were requested to make one titration per sample and to determine the virus
titre of each of the three polio serotypes and the total virus content for each of the coded samples.
Total virus content of each sample was the titre in the absence of antibody neutralisation.
Laboratories used their in—house potency methods to evaluate the samples. Type specific
monoclonal antibodies were provided by NIBSC for the neutralisation of two of the three polio
serotypes present in the samples.

Participants were also requested to vary the order the samples (A-F) were tested in each
assay - thiswas to ensure that there was no bias present in the testing schedule. Sufficient
samples were provided to each participant for arepeat assay if the dilution series used in the in-
house method did not give 0% and 100% infection for each test sample.

Documentation and submission of results

Participants were asked to return all raw data and calculated potencies to NIBSC on the
forms provided. It was requested that the data be submitted electronically and that a hard copy of
the results also be sent.

Statistical M ethods

Participants provided calculated potencies using the methods shown in Table 1. Potencies
were reported as TCIDso/0.1ml. All subsequent analysis was based on the potencies calculated
by the participants.

Variation between duplicate samples C and D was assessed by calculating root mean
sgquare (r.m.s.) difference in logao titres. Thisis calculated by taking the difference in titre
between C and D within each assay, taking the square, taking the mean of the square across
assays, and taking the square root, to give an average difference in units of logsg titre. Ther.m.s.
values were calculated for each laboratory and polio type separately.

Variation between assays was assessed by calculating the percentage coefficient of
variation (cv) of the logso titre estimates across the three assays for each of the laboratories, polio
types and study samples. These cv’' s were then pooled across the six samples to give asingle
figure for each laboratory and polio type. Mean values for individual |aboratories, polio types
and an overall mean were also calculated.
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Variation between laboratories was assessed graphically using histograms of laboratory
mean titres. Between laboratory ranges (highest - lowest) and standard deviations were also
calculated.

RESULTS
Stability

The candidate standard was prepared in the same manner as the current |S 85/659
inasmuch as it was produced from monovalent polio bulks without the addition of thermal
stabilisers. The expectation would therefore be that under long-term storage it would behave in a
very similar manner to the current 1S.

Available data on the current IS are summarised in Table 2A. These data show that there
has been no detectable loss of activity over the course of 18 years storage at NIBSC at —70°C.
The real-time data currently available for the candidate 2™ IS is summarised in Table 2B along
with the accelerated thermostability test data at 4°C, 20°C, 37°C and 45°C. There are no data for
the current 1S with which to compare the accelerated thermostability data.

The real time data for the candidate 2™ IS shows that it has good stability at -70°C and isin
line with the data available on the current 1S. As the two samples have been formulated in a
similar way we would expect the candidate | S to show at least the same stability as the current IS
i.e. no loss of activity over 19 years storage at -70°C.

We will continue to annually monitor the potency of the candidate 2™ IS at NIBSC.
Study Data returned

The raw datareported was well presented did not indicate any problems with the assays
performed and of achieving the estimates from the dilution series used. No variations from the
study protocol were noted.

Thirteen laboratories (coded 1 to 13) returned results from three assays performed using
the NIBSC MAD’s. In addition, nine laboratories (1, 2, 5, 6, 8, 9, 10, 11, and 12) performed the
study using their own in-house antisera. Laboratory 12 currently uses the NIBSC monoclonal
antibodies as their in-house antisera but is using tissue culture preparations rather than freeze-
dried material. Details of the in-house antisera used by the above laboratories can be found in
Table 1.

Within assay variation

The average root mean sguare (r.m.s) difference between the log titres of the coded
duplicate samples C and D was used as a measure of within assay variation. The r.m.s difference
was 0.18 logip TCIDsowhen averaged across all polio types and total virus content and across all
laboratories (Table 3). The range of results for individual laboratories was 0.07 to 0.35 logio
TCIDsy (data not shown).

Within laboratory variation

The coefficient of variation (cv) of thetitre difference in the three assays performed
averaged over the 6 samples and across all polio types and total virus was 2.50% (Table 4).
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Seven out of the thirteen laboratories had cv’s below 2.50% for the three polio types and total
virus across all samples.

Comparison of Antisera

Mean values, standard deviations and coefficient of variation were calculated for each of
the samples, polio types and total virus for both in-house and the NIBSC monoclonal antibodies
(Tables 5-10). The results show there is good agreement between the titres obtained when either
the NIBSC MAD’s or the in-house antisera are used.

Titre estimates for samples

Laboratory mean titre estimates for each of the samples are given in Tables 5-10. The
distribution by laboratory of these mean estimates are shown in Figures 1-4. These data show
that overall the estimates of titre obtained between laboratories were very consistent. In fact,
there were only two results which were noticeably lower than for other laboratories. sample A
type 3 (laboratory 7), and sample F type 3 (laboratory 8) — both using the NIBSC monoclonal
antibodies.

Mean estimates and standard deviations for each sample by virus type are given in Tables
5-10. Overall the coefficients of variation across samples were very similar although Sample E
type 3 and sample F type 2 and 3 had slightly higher cv’ s than the other samples.
The between laboratory variation in titresis shown in Table 11. These again show good
consistency across virus type and samples with the mean range observed for assays with NIBSC
antibodies being 0.58 log;o TCIDsp, and for assays with in-house antibodies being 0.46 logio
TCIDso.

Assay senditivity

The current WHO IS (sample A) and the Ph.Eur BRP (sample B) were included in this
study to help evaluate assay sensitivity across the study. All laboratories obtain titres within +/-
0.5 logio TCIDsp of the assigned potencies for both these references demonstrating that the
sensitivity of assay methods, cells and antisera used by the participants were comparable and that
methods were, overall, well standardised.

Individual Study samples

Sample A - Current IS

The overall mean titres obtained in the study (5.79, 4.67, 5.22 TCIDs¢/0.1ml for Types 1, 2 and 3
respectively) are very close to the assigned values for this referencei.e. 5.6, 4.6 and 5.2 for
TCIDso/0.1ml for Types 1, 2 and 3 respectively.

Sample B — Ph. Eur. BRP

The overall mean titres obtained for this sample (6.24, 5.18, 5.86 and 6.43 TCIDs/0.1ml for
Types 1, 2 and 3 and Total Virus respectively) as for the current 1S, were very close to the
assigned values for this reference (5.99, 5.06, 5.83 and 6.20 TCIDsy/0.1ml for Types 1, 2 and 3
and Total Virus respectively)

Samples C and D — Candidate 2™ IS

As the candidate 2™ 1S was included in the study as samples C and D the overall mean titres
from all assays were calculated. This gave titres of 6.51, 5.51, 5.87 and 6.66 logip TCIDso/0.1ml
for type 1, 2, 3 and Total Virus respectively.
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Sample E — Commercial Vaccine

Sample E was a batch of vaccine formulated to UNICEF specificationsii.e.

Typel> 6.0, Type 2> 5.0, Type 3>5.8 Log TCIDsp /0.1 ml. This batch had previously been QC
tested and released by the manufacturer. While some laboratories obtained titre estimates outside
of the release criteria for this vaccine, most of these (5) were for type 3 (Laboratories 5, 8, 10,

12, 13) and only two (Laboratories 3, 13) and one (Laboratory 3) for Type 2 and 1 respectively.
Four of the five type 3 results were from assays performed with in-house antisera.

Sample F — L ow potency sample

Sample F was a batch of heat stressed vaccine and was included as a low potency sample. All
laboratories returned estimates below the original specifications (see above) and the overall
mean was 5.57, 4.48, 5.48 and 5.90 logio TCIDso/0.1ml for type 1, 2, 3 and Total Virus
respectively.

DISCUSSION

The first aim of this study was to assess the suitability of a candidate reference preparation
to replace the current International standard (85/659) for the potency assay of trivalent oral polio
vaccine (OPV). Real-time stability tests indicate that the sample has stability comparable with
the existing IS. In the collaborative study the candidate preparation was tested as a coded
duplicate sample, with 9 of the participating laboratories testing the samples with their in-house
antiseraas well as the NIBSC monoclonal antibodies provided. The results obtained gave very
comparable mean titres, low standard deviations and cv’s, for both antibody sources used. The
stability of the candidate along with its consistent behaviour across the range of assays employed
in the collaborative study (Table 1) indicates that the candidate is a suitable replacement for the
current 1S 85/659.

The overall levels of within assay were 0.18 logio TCIDsp (average r.m.s difference in logio
titres between duplicate samples C and D). The within laboratory variation gave an average
coefficient of variation of 2.50% (between logo titre estimates of the sample across assays).

These figures correspond with previous studies undertaken to assess reference materials for
the assay of OPV. The between laboratory variation in titres was 0.58 logio TCIDsp (mean of
minimum to maximum range across laboratories) showing reasonable consistency between
laboratories. However, for some individual samples and poliovirus types the figures are higher
(see Table 11). Such variation in sensitivity between laboratories may lead to vaccines close to
the release criterion producing different pass/fail decisions in different laboratories—asis
witnessed for Sample E. The fact that different laboratories may reach different decisions for
borderline samples does not however affect the fact that overall the level of consistency was
good over the whole study.

Given the suitability of the sample and the consistency of the study, the next aim wasto
assign potency to the candidate replacement for the current |S. Taking all of the titres obtained
for the candidate in the study (Samples C and D with both NIBSC and in-house sera) titres of
6.51, 5.51, 5.87 and 6.66 logip TCIDsy/0.1 ml were obtained for type 1, 2, 3 and Total Virus
respectively.

As it convention to assign the titres of the IS in TCIDsy/ ml the above should be
expressed as:

7.51, 6.51, 6.87 and 7.66 logio TCIDso/ml for type 1, 2, 3 and Tota Virus content respectively.
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USAGE OF THE CURRENT IS

The current 1S, 85/659 was filled in October 1985 with a total of 2145 ampoules available
for distribution. The preparation has been used in several collaborative studies (including the
current sudy) and in a number of proficiency panels. Requests for distribution over the last few
years have amounted to around 30 ampoules per year. Based on the size of thefill for the
candidate we would predict that it will be available for up to 30 years.

RECOMMENDATIONS

The candidate should be established as the 2™ IS for the potency testing of trivalent OPV.
The recommended potency for this preparation should be set at:

7.51, 6.51, 6.87 and 7.66 logio TCIDso/ml for type 1, 2, 3 and Tota Virus content respectively.

Additional real-time stability data will be continue to be generated to confirm the expected
stability at the storage temperature and, unless indications of instability are found, will be
reported to the committee in afurther 5 yearstime.
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Tablel
Details of assay methods used in each laboratory participating in the study
Laboratory In-house Neutralisation Dilution Inoculation No well End point Cdl line Calculation
Antiserum Step (°Clhrs) Series Volume (ul) inoculated per Of assay Method
(1og10) dilution
1 Goat polyclonal 36.5/1.00 0.3 100 8x5 Any cpe Hep 2C Reed-Munch
2 Equine polyclonal 37/1.00 1.0 50 10 100% Hep 2C Arcsinus
3 N/A 37/1.00 0.6 50 10 100% Hep 2C Spearman
Karber
4 N/A 35/3.00 0.5 50 8 100% Hep 2C Probit
5 Rabbit polyclonal 37/3.00 0.5 50 8 100% Hep 2C Spearman
Karber
6 Equine polyclonal 37/1.10 1.0 50 10x3 100% Hep 2C Combistats
7 N/A 37/1.00 0.6 100 12 100% Hep 2C Combistats
8 Rabbit polyclonal 36/3.00 0.5 100 8 100% Hep 2C Spearman
Karber
9 Type 1+3 Horse 35/3.00 0.5 50 8 100% Hep 2C Spearman
Type 2 Monkey Karber
10 Polyclonal 35/2.00 1.0 50 8 Cpe Hep 2C Spearman
Karber
11 Type 1+3 Horse 35-36/3.00 0.5 50 8 100% Hep 2C Spearman
Type 2 Monkey Karber
12 NIBSC 36/3.00 0.5 50 8 100% Hep 2C Spearman
monoclonals Karber
13 N/A 37/1.00 0.6 50 10 100% Hep 2C Reed-Munch
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Table?2
Stability Studies on 85/659 and the Candidate 2" I S.
A) Long-term stability of 85/659 stored at -70°C.
B) Accelerated degradation stability of candidate.
A)
Mean Titre (log TCIDsg/ml)
Study Typel Type 2 Type 3 Total Virus
Heath et al., 1990 6.56 5.53 6.15 6.83
Wood and Heath, 1995® 6.68 5.69 6.22 6.89
NIBSC 2003 6.6 5.6 6.1 6.7
This Study; 2004 6.79 5.67 6.22 6.96
) Assays conducted in
() Assays conducted in
B)
Titre (log TCIDs5¢/0.1 ml)
Temperature Exposure | Typel Type 2 Type 3 Total
Time Virus
70°C @ 0 days 6.8 58 6.2 6.8
367 days 6.8 5.6 59 6.7
28 days 6.3 55 5.8 6.6
60 days 6.6 5.3 5.9 6.2
92 days 6.4 5.2 5.7 6.3
4°C 121days 6.2 5.2 5.6 6.3
183 days 6.1 5.3 55 6.0
274 days 5.6 5.0 55 6.0
367 days 54 4.9 5.2 5.6
20°C 21 days 59 5.1 5.7 6.8
42 days 54 4.2 5.0 5.2
21 days <2.50 <2.50 <2.50 <2.50
37°C 28 days <2.50 <2.50 <2.50 <2.50
42 days <2.50 <2.50 <2.50 <2.50
45°C 28 days <2.50 <2.50 <2.50 <2.50

@ Mean of 3 determinations
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Table3

Within assay variation assessed asthe root mean squared (r.m.s.) difference between coded
duplicatesC and D

Average difference r.m.s. between C and D (logio TCIDsp)
L aboratory Type 1 Type 2 Type 3 Total Overall
Virus
All 0.18 0.17 0.19 0.17 0.18
Laboratories
Table4

Within laboratory variation as measured using the coefficient of variation between assay

ov @
Laboratory Type 1 Type 2 Type 3 Total Overall
Virus
All 2.33 2.63 2.71 2.37 2.50
Laboratories

@) percentage coefficient of variation (cv) of the titres between assays averaged over all 6 samples.
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Laboratory mean estimates, across laboratory meansfor each antibody source and overall
mean, between laboratories standard deviation and % coefficient of variation for Sample A

Titre (logio TCIDso/0.1ml)

NIBSC F/D monoclonal

In-house antisera

L aboratory ant_i bodies _
Polio Type Polio Type

1 2 3 TV 1 2 3 TV

1 5.97 477 | 519 | N/A | 588 | 490 | 530 | 6.05

2 6.03 499 | 562 | 613 | 601 | 492 | 550 | 6.24

3 5.43 458 | 528 | 558 | N/A | NJA | NJA | N/A

4 5.60 467 | 523 | 600 | NJ/A | NJA | NJA | N/A

5 5.89 444 | 520 | 587 | 584 | 455 | 511 | 588

6 5.83 473 | 523 | 610 | 570 | 477 | 523 | 593

7 6.00 462 | 469 | 597 | NJ/A | NJA | NJA | N/A

8 5.70 460 | 503 | 591 | 557 | 449 | 503 | 5.82

9 5.63 463 | 532 | 578 | 570 | 478 | 530 | 578

10 6.01 451 | 530 | 626 | 586 | 455 | 530 | 6.24

11 5.66 466 | 518 | 582 | 561 | 461 | 518 | 580

12 5.69 466 | 519 | 601 | 590 | 478 | 508 | 6.04

13 5.77 460 | 527 | 593 | NJ/A | NJA | NJA | N/A

M ean 5.79 465 | 521 | 595 | 579 | 471 | 523 | 598
Overall Mean® | 579 467 | 522 | 596
sp®@ 0.17 014 | 018 | 0.17
% cv W 2.91 307 | 341 | 293

@ Overall mean, standard deviation (SD) and percentage coefficient of variation (cv) are based on pooled values from

both antisera. For type 1,2 and 3 n=22, and for tvn=21
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Table6

Laboratory mean estimates, across laboratory meansfor each antibody source and overall
mean, between laboratories standard deviation and % coefficient of variation for Sample B

Titre (logi TCIDs/0.1ml)
NIBSC F/D monoclonal In-house antisera
antibodies
Laboratory Polio Type Polio Type
1 2 3 TV 1 2 3 TV
1 6.43 536 | 597 | N/A | 641 | 551 | 6.10 | 6.66
2 6.28 544 | 593 | 654 | 622 | 544 | 610 | 655
3 5.98 498 | 585 | 625 | N/A | NJA | N/A | N/A
4 6.40 513 | 617 | 653 | N/A | N/A | N/A | N/A
5 6.32 522 | 566 | 626 | 6.09 | 507 | 572 | 632
6 6.23 520 | 580 | 630 | 620 | 523 | 597 | 6.60
7 6.39 523 | 595 | 650 | N/A | N/A | N/A | N/A
8 6.20 514 | 580 | 634 | 6.16 | 505 | 566 | 6.36
9 6.18 495 | 584 | 638 | 6.18 | 495 | 586 | 6.38
10 6.42 501 | 584 | 6.46 | 6.18 | 524 | 562 | 6.49
11 6.07 509 | 586 | 634 | 607 | 509 | 591 | 6.30
12 6.36 518 | 572 | 638 | 629 | 527 | 568 | 658
13 6.30 513 | 583 | 647 | N/A | N/A | N/A | N/A
M ean 6.27 516 | 586 | 640 | 620 | 521 | 585 | 6.47
Overall Mean™ | 6.24 518 | 586 | 6.43
sp®@ 0.13 016 | 015 | 0.12
% cv W 2.1 31 2.6 1.9

@ Overall mean, standard deviation (SD) and percentage coefficient of variation (cv) are based on pooled values from
both antisera. For type 1,2 and 3 n=22, and for tvn=21
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Laboratory mean estimates, across laboratory meansfor each antibody source and overall
mean, between laboratories standard deviation and % coefficient of variation for Sample C

Titre (logipo TCIDso/0.1ml)

NIBSC F/D monoclonal

In-house antisera

antibodies
Laboratory Polio Type Polio Type

1 2 3 TV 1 2 3 TV

1 6.89 577 | 609 | N/A | 676 | 591 | 617 | 6.96

2 6.71 583 | 610 | 679 | 666 | 579 | 6.16 | 6.79

3 6.23 530 | 573 | 633 | N/A | N/A | N/A | N/A

4 6.53 560 | 630 | 683 | N/A | N/A | N/A | N/A

5 6.51 539 | 568 | 641 | 6.13 | 524 | 555 | 6.41

6 6.47 563 | 590 | 663 | 647 | 553 | 577 | 667

7 6.59 574 | 580 | 670 | N/A | N/A | N/A | N/A

8 6.45 540 | 578 | 653 | 622 | 522 | 555 | 6.49

9 6.45 530 | 591 | 668 | 649 | 532 | 595 | 6.68

10 6.59 551 | 626 | 7.05 | 674 | 542 | 568 | 6.62

11 6.34 528 | 607 | 663 | 6.30 | 530 | 6.03 | 6.61

12 6.68 558 | 574 | 676 | 665 | 565 | 583 | 6.85

13 6.43 540 | 573 | 657 | N/A | N/A | N/A | N/A

M ean 6.53 552 | 593 | 666 | 649 | 549 | 585 | 6.68
Overall Mean® | 6.51 550 | 590 | 6.67
sp @ 0.19 021 | 022 | 0.19
% cv W 3.0 3.8 3.8 2.7

@ Overall mean, standard deviation (SD) and percentage coefficient of variation (cv) are based on pooled values from

both antisera. For type 1,2 and 3 n=22, and for tvn=21
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Table8

Laboratory mean estimates, across laboratory meansfor each antibody source and overall
mean, between laboratories standard deviation and % coefficient of variation for Sample D.

Titre (logl0 TCIDse/0.1ml)
NIBSC F/D monoclonal In-house antisera
L aboratory ant_i bodies _
Polio Type Polio Type

1 2 3 TV 1 2 3 TV

1 6.85 578 | 606 | N/A | 676 | 549 | 6.09 | 6.96

2 6.60 576 | 604 | 675 | 663 | 568 | 597 | 6.66

3 6.28 543 | 575 | 655 | N/A N/A | NA | NA

4 6.67 570 | 597 | 673 | NJ/A | N/A | N/A | N/A

5 6.38 537 | 588 | 657 | 6.26 | 524 | 559 | 657

6 6.50 563 | 583 | 651 | 653 | 550 | 583 | 6.67

7 6.45 547 | 566 | 6.46 | NJA | N/JA | N/A | N/A

8 6.39 526 | 568 | 651 | 6.28 | 536 | 561 | 657

9 6.49 541 | 601 | 670 | 649 | 541 | 593 | 6.70

10 6.67 567 | 618 | 655 | 655 | 555 | 574 | 6.74

11 6.34 534 | 611 | 663 | 6.26 | 530 | 6.05 | 659

12 6.63 543 | 547 | 672 | 658 | 574 | 549 | 6.90

13 6.43 537 | 577 | 667 | NJA | NJA | N/A | N/A

M ean 6.51 551 | 588 | 661 | 648 | 552 | 581 | 6.71
Overall Mean™ | 6.50 551 | 585 | 6.66
sp®@ 0.17 019 | 021 | 012
% cv W 2.6 35 36 1.8

@ Overall mean, standard deviation (SD) and percentage coefficient of variation (cv) are based on pooled values from
both antisera. For type 1,2 and 3 n=22, and for tvn=21
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Laboratory mean estimates, across laboratory meansfor each antibody source and overall
mean, between laboratories standard deviation and % coefficient of variation for Sample E

Titre (logl0 TCIDse/0.1ml)

NIBSC F/D monoclonal In-house antisera
L aboratory ant_i bodies _
Polio Type Polio Type

1 2 3 TV 1 2 3 TV

1 6.42 522 | 606 | N/A | 632 | 536 | 616 | 6.65

2 6.28 520 | 631 | 643 | 620 | 536 | 631 | 651

3 5.88 483 | 618 | 615 | N/A | NJA | N/A | N/A

4 6.37 520 | 627 | 667 | NJA | NJA | N/A | N/A

5 6.36 534 | 584 | 643 | 620 | 526 | 557 | 6.40

6 6.30 510 | 610 | 637 | 6.13 | 517 | 593 | 6.30

7 6.11 498 | 600 | 641 | N/A | NJA | NJA | N/A

8 6.05 507 | 582 | 641 | 595 | 505 | 566 | 6.38

9 6.18 505 | 597 | 638 | 6.18 | 505 | 595 | 6.38

10 6.22 518 | 630 | 655 | 6.12 | 505 | 567 | 6.43

11 6.09 509 | 588 | 636 | 6.09 | 507 | 588 | 6.32

12 6.34 516 | 575 | 652 | 6.19 | 508 | 568 | 6.50

13 6.20 493 | 560 | 637 | NAA | NJA | NJA | N/A

M ean 6.22 510 | 601 | 642 | 6.15 | 516 | 587 | 6.43
Overall Mean® | 6.19 513 | 595 | 6.42
sp®@ 0.14 013 | 024 | 012
% cv W 2.2 2.6 4.0 1.8

@ Overall mean, standard deviation (SD) and percentage coefficient of variation (cv) are based on pooled values from
both antisera. For type 1,2 and 3 n=22, and for tvn=21



WHO/BS/04.1992
Page 18
Table 10

Laboratory mean estimates, across laboratory meansfor each antibody source and overall
mean, between laboratories standard deviation and % coefficient of variation for Sample F

Titre (logip TCIDso/0.1ml)
NIBSC F/D monoclonal In-house antisera
L aboratory ant_i bodies _
Polio Type Polio Type

1 2 3 TV 1 2 3 TV

1 5.84 462 | 565 | N/A | 574 | 487 | 571 | 6.02

2 5.72 468 | 567 | 599 | 547 | 483 | 560 | 6.06

3 5.25 455 | 563 | 565 | NJ/A | NJA | NJA | N/A

4 5.70 437 | 567 | 597 | NJA | NJA | NJA | N/A

5 5.49 436 | 524 | 586 | 549 | 424 | 522 | 595

6 5.60 447 | 560 | 583 | 550 | 440 | 557 | 597

7 5.48 433 | 553 | 572 | N/A | NJA | NJA | N/A

8 5.61 451 | 489 | 593 | 543 | 451 | 522 | 587

9 5.61 436 | 553 | 586 | 566 | 432 | 555 | 586

10 5.72 409 | 576 | 588 | 568 | 418 | 536 | 6.05

11 5.45 480 | 559 | 586 | 536 | 480 | 561 | 593

12 5.57 443 | 526 | 580 | 565 | 446 | 530 | 596

13 5.60 440 | 540 | 580 | N/A | NJ/A | N/A | N/A

M ean 5.59 446 | 549 | 585 | 555 | 451 | 546 | 596
Overall Mean® | 557 448 | 5.48 | 5.90
sp®@ 0.14 021 | 022 | 010
% cv W 25 4.8 39 | 175

@ Overall mean, standard deviation (SD) and percentage coefficient of variation (cv) are based on pooled values from
both antisera. For type 1,2 and 3 n=22, and for tvn=21



Table 11

WHO/BS04.1992

Page 19

Between laboratory variation showing mean, minimum and maximum titresand the range
acrosstitres.

Titre (logio TCIDso/0.1ml)
NIBSC F/D monoclonal In-house antisera
antibodies
Sample Virus | Mean | Min | Max | Range | Mean | Min | Max | Range
type

1 5.79 5.43 6.03 0.60 5.79 557 6.01 0.44

A 2 4.65 4.44 4,99 0.55 4.71 4.49 492 0.37
3 521 4.69 5.62 0.93 5.23 5.03 5.50 0.47
TV 5.95 5.58 6.26 0.68 5.98 5.78 6.24 0.46
1 6.27 5.89 6.43 0.54 6.2 6.07 6.41 0.34
B 2 5.16 4.95 5.44 0.49 521 4.95 551 0.56
3 5.86 5.66 6.17 0.51 5.85 5.62 6.10 0.48
TV 6.40 6.25 6.54 0.29 6.47 6.30 6.66 0.36
1 6.53 6.34 6.89 0.55 6.49 6.13 6.67 0.63

C 2 552 5.28 5.83 0.55 5.49 522 591 0.69
3 5.93 5.68 6.30 0.62 5.85 5.55 6.17 0.62
TV 6.66 6.33 7.05 0.72 6.68 6.41 6.96 0.55
1 6.51 6.28 6.85 0.57 6.48 6.28 6.76 0.48

D 2 551 5.26 5.78 0.52 552 5.24 5.74 0.5

3 5.88 5.47 6.18 0.71 581 5.49 6.09 0.6

TV 6.61 6.46 7.05 0.59 6.71 6.57 6.96 0.39

1 6.22 5.88 6.42 0.54 6.15 5.95 6.32 0.37

E 2 5.10 4.83 534 0.51 5.16 5.05 5.36 0.31
3 6.01 5.60 6.30 0.7 5.87 557 6.31 0.74
TV 6.42 6.15 6.55 0.4 6.43 6.32 6.65 0.18
1 5.59 5.25 5.84 0.59 555 5.36 5.74 0.38

F 2 4.46 4.09 4.68 0.59 451 4.18 4.87 0.69
3 5.49 4.89 5.67 0.78 5.46 522 571 0.49
TV 5.85 5.65 5.99 0.34 5.96 5.86 6.06 0.20
Overall 0.58 0.46

M ean
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Figure Legends

Distribution of laboratory mean titres estimates for each laboratory and virus type.
Laboratory code numbers are given in the boxes.

Assays with In-house antisera

[]

Assays with NIBSC monoclonal antibodies

[]
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Dr Lin Susanti

Viral Vaccine Quality Control
Bio Farma

Pasteur 28, Bandung
Indonesia

Tel (+) 62-22-2033755

Fax (+) 62-22-2041306

Dr Syahrial Tahir

National Quality Control Laboratory of

Drugs and Food

Jl. Percetaken Negra no 23

Jarata Pusat 10560

Tel (+) 62-021-4245075

Fax (+) 62-021-4201427; 42455150

Drs Florence Fuchs,
Sylvie Morgeaux
AFSSAPS

321 Avenue Jean Jaures
69007 Lyon

France

Tel (+) 33-4-72-76-06-10
Fax (+) 33-4-72-76-06-15

Dr Pascale Gonnet

Aventis Pasteur SA

Parc Industrial d’Incarville BP 101
27101 Val De Reuil

CEDEX

Tel (+) 33-2-32-09-67-68

Fax (+) 33-2-32-09-67-98

Drs |sabelle Pierard,
Anne-Francoise Macq
GSK

89 rue de I' I nstitut
1330 Rixensart
Belgium

Tel (+) 02 6567353
Fax (+) 02 6567354

Drs Roland Dobbelaer,

Genevieve Waeterloos.

Scientific Institute of Public Health
Juliette Wystmanstr. 14

B-1050 Brussels

Belgium

Tel (+) 32-2-642-5339

Fax (+) 32-2-642-5210

Drs Juerg Stalder, Eva Haberstich

Swissmedic

OMCL Biologika
Erlachstrasse 8

CH-3000 Bern

Switzerland

Tel (+) 41-31-322-69-91/92
Fax (+) 41-31-322-47-49

Dr Wilma Vergeer,

Ms Corné Kleyn

National Control Laboratory (G49)
University of the Free State

PO Box 339, Bloemfontein 9300
South Africa

Tel (+) 27-51-401-3015

Fax (+) 27-51-401-3404

Dr S.B Sharma

Quality Control Dept
Panacea Biotec Ltd

A-241, Okhla Industrial Area
Phase 1 New Delhi 110020
India

Tel (+) 91-11-26813894

Fax (+) 91-1126811140

D A.K Thalan, Mr D.K Sood
Central Research Institute
Kasauli- 173204 (H.P)

India

Tel (+) 91-1792-72046

Fax (+) 91-1792-72049
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Ms Tiequn Zhou

3 Division of Viral Vaccine

National Institute for the Control of
Pharmaceutical and Biological Products
Temple of Heaven

Beijing 100050

P.R. China

Tel (+) 86-10-67025351

Fax (+) 86-10-67017683

Ms Catherine Fitzharris
Division of Virology
N.I.B.S.C

South Mimms, Potters Bar
Herts EN6 3QG

U.K

Tel (+) 01707 654753

Fax (+) 01707 646730

Dr Noemi Caro

QC Virology Dept
Chiron Vaccines
ViaFiorentina 1

53100 Siena

Italy

Tel (+) 39 0577 243124
Fax (+) 39 0577 234495




