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Question 3
Q-Pan Antigen Drug Product - EMEA/H/C/1201/aggregate report

It is understood that changes to the manufacturing processes were made
in response to the occurrence of aggregates being linked to the increased
ORS cases seen in Canada. This should be detailed and discussed.
Discussion should be provided on the suitability of release and stability
specifications to control/indicate the likeliness of aggregation.

Upon receipt of a higher number of adverse event reports in the Fall of 2000, the
Company immediately initiated a thorough investigation to identify a potential cause.
Investigations focused on all aspects of manufacturing, including raw materials,
manufacturing process and the final vaccine product.

Extensive testing using Transmission Electronic Microscopy (TEM) revealed that the
split monovalent concentrates of the A/Panama/2007/99 strain as well as the
Fluviral/FluLaval trivalent vaccine produced in 2000 contained large aggregates with a
size of more than 500nm of unsplit virions. These aggregates of unsplit virions were
practically absent from the previous year’s Fluviral/FluLaval. In the following season,
2001-2002, the manufacturing process was modified to improve the splitting process of
the Panama strain. This modification resulted in a decrease of the number of ORS cases.
Hence, it was concluded at that time that there might have been a link between presence
of unsplit split virion particles and the increased rate of ORS.

Table 1 presents results of fragmentation assessment from the referred production
seasons as well as the previous and the following seasons
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Table 1 Fragmentation Assessment by TEM — Fluviral Monovalent (1999 to
2002)
Year Strains % of Fragmented % of Non-
Virions Fragmented Virions

Year 1999-2000 A/Bejing/262/95 95 5

(Pre-ORS Season) | A/Sydney/5/97 99 1
B/Yamanashi/166/98 98 2

Year 2000-2001 A/Panama/2007/99 78 21

(ORS Season) A/New Caledonia/20/99 97 3
B/Yamanashi/166/98 98 2

Year 2001-2002 A/Panama 2007/99 99.7 0.3

(with Revised A/New Caledonia/20/99 98.4 1.6

Splitting Process) | Bvictoria/504/2000 99.4 0.6

The revised splitting process consisted of an increased dilution of the monovalent (from
8L to 17L) before splitting, and an increased DOC content, from 0.3% to 0.5% for all
strains. In addition, for the A/Panama strain exclusively, a second splitting treatment with
Triton X-100 at 0.3% was added to ensure a greater level of assurance of disruption
efficiency while the investigation was still ongoing. This additional step of Triton
treatment for the A/Panama strain was later removed from the manufacturing process for
the Panama strain, as it was no longer necessary, as confirmed by testing of each
monovalent by electron microscopy.

Fragmentation assessment by TEM was also introduced as QC release test for all drug
substance monobulks. A minimum of 95% of fragmented virions was established as a
specification for this test in order to indicate the effectiveness of the splitting process.

The revised splitting process has been in use since then and since then over 1200
monovalent bulk batches of 10 different strains have been produced and used for the
manufacture of Fluviral/FluLaval lots. All batches were tested and were found to be over
95% fragmentation, irrespective of the strain, demonstrating the robustness of the revised
process.

In the case of Arepanrix H1N1, the effectiveness of the process to fragment the virions
was clearly demonstrated during the production of consistency batches. Table 2 shows
fragmentation assessment by TEM for three batches representative of the commercial
scale.
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Table 2 Fragmentation Assessment by TEM — Arepanrix HIN1 (2009)

Batch Number % of Fragmented % of Non-
Virions Fragmented Virions

1M9091CL 99.2 0.8

1M9092CL 99.6 0.4

1M9093CL >99.9 <0.1

All three batches met the specification for the fragmentation confirming the efficacy and
consistency of the splitting step.

In conclusion, the production process of Arepanrix HIN1 has demonstrated to
consistently produce an adequately fragmented drug substance. Therefore, the presence
of aggregates observed in final containers of Arepanrix HLN1 has no connection with the
presence of unsplit virions.

Hence, given that white aggregates have been observed in Fluviral/FluLaval lots after
implementation of the revised splitting method, for which no specific increased rate of
ORS was observed and given that HLIN1 monovalent bulk batches have been shown to be
properly fragmented, the presence of the aggregates in HLN1 antigen vials is likely to
have no impact on the ORS incidence rate.
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Question 5
Q-Pan Antigen Drug Product - EMEA/H/C/1201/aggregate report

The MAH should provide photographic pictures of the SRD gel for the
aggregated and non-aggregated samples. The possibility of aggregates
not being able to diffuse through the SRD matrix should be excluded.

Photographic pictures of SRD gels are provided in Figure 1. The figure shows rings from
the four dilutions (higher to lower dilution from top to bottom) tested for HA content in
each sample. Lot AFLPA304A, where aggregates were observed in both transported and
not-transported samples, is presented. The Reference antigen (lot 69) provided by the
Centre for Biologics Evaluation and Research (CBER) is presented as a control for non-
aggregated material.

Figure 1 Pictures of SRD gels from aggregated and non-aggregated samples
Control Gel Lot Control Gel Lot
A AFLPA304A B AFLPA304A
CBER Not- CBER Transported
reference | Transported | reference
antigen antigen

The analysis of the images of SRD gels shows that there is no evident difference in the
appearance of the rings generated with both aggregated and non-aggregated material.
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Question 8
Q-Pan Antigen Drug Product - EMEA/H/C/1201/aggregate report

It could be foreseen that product towards the end of it’s shelf-life might
contain more aggregates than that seen so far with product transported to
and from Rixensart. This might have a more significant effect for this
multidose product (e.g. failure of uniformity of content for mixed product
for each vaccine dose or change in antigen-adjuvant interaction).  This
should be fully discussed with supporting evidence.

The company is currently evaluating the feasibility of the implementation of a
physicochemical method to monitor the presence of aggregation. This assay would allow
to assess the quality of the product towards the end of its shelf-life. The definition of a
specification at release and during stability studies is also considered in the scope of this
project. The target for completion of these activities would be by end of December 2009.

With respect to the effect of the presence of aggregates in this multidose presentation,
GSK has conducted a dose uniformity study with a Arepanrix HLN1 vaccine lot that
contains aggregates. The experimental design of this study was similar to the dose
uniformity study reported in m3.2.P.2. Pharmaceutical Development (AS03-adjuvanted
Quebec H1NL1 influenza vaccine).

Clinical lot of antigen DFPLA304A and AS03 adjuvant lot number AA03A209C were
used in this study. Using a syringe, the entire content of the AS03 adjuvant vial was
removed and injected into the antigen vial to produce approximately 6 ml of final vaccine
(approximately 7.5 pug HA/ml). The reconstituted vaccine was then hand shaken briefly.
Ten 0.5 ml doses were then withdrawn using a syringe and the HA content was
determined in each dose. The same operator conducted all the tests.

The following acceptance criterion was applied following guidance from the Ph. Eur
monograph 2.9.40 - Uniformity of dosage units. The requirements for dosage
uniformity are met if the acceptance value of the first 10 dosage units is less than or
equal to 15.

Calculation of acceptance value (AV) is done using the following formula as described in
the Ph. Eur:

AV =|M-X|+Kks

Where :
M = Reference value (case 2 where T>101.5, M=X))
X = Mean of individual contents of the dosage units, expressed as a percentage of

the label claim
k = Acceptability constant (for n=10 dosage units, k=2.4)
s = Sample standard deviation

The results presented in Table 1 show that the content in each dose is close to the
content claimed on the label (4.3(g/dose vs. 3.75(g/dose). The relative standard deviation
across doses was 2.12%.
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Uniformity of dosage units acceptance value (AV) was 0.2 and therefore the criterion of
the test (less than or equal to 15 ) has been met, and uniformity of dosage has been
demonstrated.

This confirms that the presence of aggregates has no effect on the uniformity of content
in the Arepanrix HIN1 multidose presentation.
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Table 1 Uniformity of dose of HIN1 adjuvanted vaccine following extemporaneously mixing

Test performed Dose | Dose | Dose | Dose | Dose | Dose | Dose | Dose | Dose | Dose | Mean | SD | RS | AV
1 2 3 4 5 6 7 8 9 10 | (n=10) D | (15

HA content (ug/mL) 8.6 8.4 8.6 8.9 8.4 8.6 8.4 8.6 8.9 8.6 8.6 0.18 | 2.09 | N/Ap

HA content (ug)* 4.3 4.2 4.3 4.45 4.2 4.3 4.2 4.3 4.45 4.3 4.3 0.09 | 212 | 0.2

* Results expressed as content per delivered dose
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Question 9
Q-Pan Antigen Drug Product - EMEA/H/C/1201/aggregate report

The possibility of microbial (or other) contamination should be excluded
for the HIN1v samples.

Microbial (or other contamination) was excluded during the investigation on the presence
of aggregates in Arepanrix HIN1 antigen final container:

e The final step in the drug substance purification process is a sterile filtration. Filters
are integrity tested. All batches of Quebec H1N1 drug substance are tested for
sterility per Ph. Eur. 2.6.1. No growth was observed in any of the 199 HIN1 drug
substance batches produced from July to October 2009.

e Quebec HIN1 drug product final bulks are formulated and filled under a Class A
environment. All lots of Quebec HIN1 drug product final bulk and final container
are tested for sterility per Ph. Eur. 2.6.1. No growth was observed in any of the 59 HIN1
drug product lots produced from September to October 2009.

A comprehensively analysis of total protein, HA content and SDS-PAGE gels was
presented in Questions 6. This study demonstrates that the white aggregates that have
been observed in clinical and commercial lots of A/California/7/2009 adjuvanted HIN1
antigen formulation are constituted of the same components as those found in the antigen
suspension (hemagglutinin and proteins).
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Question 11
Q-Pan Antigen Drug Product - EMEA/H/C/1201/aggregate report

In what proportion of batches of Arepanrix have aggregates been
observed?

In the affected batches what proportion of vials contain aggregates?

Presence of white aggregates has been observed in all clinical and commercial lots of
AJ/California/7/2009 antigen vials of Arepanrix HIN1.

Arepanrix HIN1, likewise Fluviral seasonal influenza vaccine, is a suspension that is
known to contain aggregates that may sediment. The extent of aggregation or
sedimentation may vary, from lot to lot and from strain to strain. This feature is inherent
to the nature of the vaccine, which is a suspension of split, inactivated virus particles and
proteins.
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Cycle RR#7.4 - Major Objection
Question 1

The presence of aggregates containing up to 30% of the protein and 50% of
HA is a serious quality observation which may impact the safety and
efficacy of the vaccine. The company should address this satisfactorily
before a positive opinion can be given. (Arises from Q6 & Q7 RR#7.4)

e The Applicant should address this satisfactorily before a positive
opinion can be given. It should be clear that the clinical batches at the
time of the clinical studies contained similar aggregated-HA amounts
(in the mixed solution administered to the patient) as the commercial
lots. It has been demonstrated that transporting does not contribute to
aggregation, but it is likely that aggregation increases over time.
Therefore, the level of aggregation at the time of clinical studies would
have been lower than currently found in the same clinical batches.

e Theissue can be resolved by demonstrating that aggregates re-
dissolve upon mixing with the adjuvant as previously suggested.
Alternatively, it could be demonstrated that the clinical batches at the
time of the clinical studies contained similar aggregated-HA amounts
(in the mixed solution administered to the patient). In the latter kinetics
of aggregates formation should be taken into account: aggregate
formation may be rapid making it likely aggregates had formed in
clinical batches at time of administration. On the other hand, if
aggregate formation is slow the clinical material was not aggregated.
Also, variability between vials and batches should be taken into
account.

Clinical batches were used in clinical trials approximately between 30 days to 60 days
after their manufacturing. The kinetics of aggregate formation in the HIN1 antigen
alone or in combination with the ASO3 adjuvant were studied using HLN1 antigen lots of
different ages spanning that period. This study indicated that the HLN1 antigen aggregate
profile is not significantly affected between 22 and 61 days after manufacturing; although
a potential trend for a limited increase in the aggregation profile over time could not be
excluded. In contrast, when mixed with the adjuvant, no impact on the antigen content as
measured by SRD was observed over time. These data suggests that the clinical batches
at the time of the clinical studies contained similar aggregated-HA amounts, both in the
antigen alone and in the mixed solution administered to the patient. Details regarding the
kinetics experiments are provided hereafter.

-10 -
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1. KINETICS OF AGGREGATES FORMATION

1.1 Principle

Given that kinetics experiments starting from fresh lots would take too much time prior
having the results, the kinetics of aggregates formation was studied using HLIN1 antigen
lots of different ages spanning the 22 to 61 days period, within which the clinical material
was administered (30-60 days). The aggregation profiles of these lots at different ages
were studied through a number of methods as summarized in the Table 1.

Results were plotted as a function of the age of each lot to evaluate the evolution of the
aggregation over time.

Table 1 Analyses and method
Materials Analyses Method
H1IN1 antigen Particle size and I i strument

polydispersity profiles

Percentage of total protein | HIN1 samples were centrifuged and the

content in aggregates supernatant fractions were collected. The
Percentage of HA content | supernatant fractions as well as the samples
in aggregates prior to centrifugation were tested for total

protein (by Lowry) and HA content (by HPLC).
The difference between the total protein or HA
contents found in the whole suspension before
centrifugation and the values observed in the
supernatant fractions correspond to the amount
of materials present in the aggregates. The
quantity of total protein or HA in the aggregate
is expressed as a percentage relative to the
quantity of total protein or HA present in the
whole suspension before centrifugation

AS03-adjuvanted | HA content in the mixed Standard SRD method
HIN1 vaccine vaccine

1.2. Materials and Method
1.2.1. Materials

Three commercial lots (AFLPA323B, AFLPA324BA and AFLPA328AA) and the
clinical lot DFLPA304A were used. Some vials of these lots were subjected to
transportation. Hence some commercial lot vials were transported by truck during 20
hours; vials of the clinical lot were shipped by plane from GSK Ste-Foy (Canada)
manufacturing site to GSK Belgium and back to Canada. The manufacturing dates for
these lots were as follows: 30 Sep 09 (AFLPA323B), 02 Oct 09 (AFLPA324BA) and 04
Oct 09 (AFLPA328AA) and 13 Sep 09 (DFLPA304A). Lot ages were calculated from
the manufacturing date to the testing date.

-11 -
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1.2.2. Methods

The protein content was determined using the standard Lowry method. The HA content
determination in AS03-adjuvanted H1N1 vaccine is described in details in m3.2.P.3.5.
Pharmaceutical Development (AS03-Adjuvanted Quebec H1N1 Influenza Vaccine) of
the initial file. All other methods are briefly described below.

1.2.2.1. HA content by HPLC

This analytical method determines the hemagglutinin content based on the measurement
of the HA1 subunit after separation of the proteins in a mixture by hydrophobic
interaction chromatography. The quantification is obtained by comparing the area of the
HAZ subunit peak at 214nm in the samples against the area generated with a reference
antigen preparation.

Zorbax Poroshell 300SB-C3 Narrow-Bore column, 75 mm x 2.1 mm ID, 5um, 300A; and
Zorbax 300SB-C3 Narrow-Bore Guard Column, 12.5 mm x 2.1 mm ID, 5um, 300A are
used as stationary phase. Samples are pre-treated with Dithiotreitol (DTT) and boiled for
15 minutes at 95°C prior to being analysed. A linear gradient from 23% to 95%
acetonitrile, 0.1% trifluoroacetic acid w/v is the mobile phase used for the elution.

1.2.2.2.  Particle Size with | | | | |} JEEEE nstrument

I |nstruments’ Zetasizer uses light scattering techniques to measure hydrodynamic
size of proteins and nanoparticles. This technique is based on the principle that the
intensity of light scattered is proportional to the sixth power of the diameter (1 p d°) for
small molecules and particles.

The instrument offers an analytical range from approximately 0.6 to 6000 nm. It does not
take into account particles larger than 6000 nm.

1.2.2.3. Pellet and Supernatant Preparation

For each lot, the volume of 4 vials was pooled in a 50 ml Falcon and mixed to ensure
homogeneity. Samples were collected for analysis of the whole suspension by Lowry or
by HPLC. From the pooled material, 9 ml were centrifuged (6 x 1.5 ml in eppendorf
tubes) at 13 000 rpm (16,060 g) for 30 min. From each eppendorf tube, 1.4 ml of
supernatant was collected and transferred to a fresh tube. Samples of the supernatant
fraction were collected for analysis by Lowry or HPLC.

The speed of the centrifuge was selected with the aim to separate all potential aggregates
in suspension, whether visible or sub-visible, from the soluble fraction of the HIN1
antigen drug product. This speed is not believed to be fast enough to allow pelleting
soluble proteins (which require ultracentrifugation forces).

-12 -
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1.3. Results

1.3.1. Evolution of the Aggregation Profiles of the HIN1 Antigen over
Time

Results of the particle size and polydispersity analyses as well as the determination of
percentage of the total protein and total HA content in aggregates are presented in Table
2. These parameters were plotted as a function of the time and are presented in Figure 1
(Particle size), Figure 2 (Polydispersity Index), Figure 3 (Total proteins in aggregates)
and Figure 4 (Total HA content in aggregates).

Table 2 Particle size, Polydispersity Index, Total Proteins and Total HA in
Aggregates as a Function of Time

Total Total HA in
Lot Lot Age Particle | Polydispersity | Proteins in Aqareqates
Number (days) Size Index Aggregates ggreq
(%)*
(%)
AFLPA328AA 22 133 0.1483 31.4 48.5
AFLPA328AA (T) 22 142 0.2265 25.9 47.9
AFLPA324AB 24 136 0.2094 21.7 43.1
AFLPA324AB (T) 24 139 0.1948 28.9 46.8
AFLPA323B 27 135 0.1736 26.3 51.1
AFLPA323B (T) 27 136 0.1583 29.3 49.6
DFLPA304A 31 2032 0.2660 ND ND
DFLPA304A (T) 31 155 0.2900 ND ND
AFLPA328AA 39 137 0.2289 176 484
AFLPA324AB 41 135 0.2197 326 48.6
AFLPA323B 44 163 0.2657 26.4 49.4
DFLPA304A 61 150 0.2401 18.9 58.2

Note:

(T) identifies vials that were transported

1. The total proteins or HA in aggregates is expressed as a percentage relative to the total amount of proteins or HA
found in the whole suspension prior to centrifugation

2. Outlier value. No explanation to date for this value

-13 -
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Average Particle Size over Time
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Percentage of Total Protein Content in Aggregates over Time
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Figure 4 Percentage of Total HA Content in Aggregates over Time
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olution of the AS03-Adjuvanted H1N1 Vaccine Potency over

Time

The evolution of the HA content of AS03-adjuvanted H1N1 vaccine lots over time is
presented in Table 3 and is plotted in Figure 5.

Table 3 HA content by SRD in AS03-Adjuvanted H1N1 Vaccine as a Function
of Time

Antigen Lot Lot Age HA content by SRD
Number (days) (g HA/mI)
DFLPA304A 36 7.6
DFLPA304A (24h) 36 7.1
DFLPA304A (T) 36 7.6
DFLPA304A (T) (24H) 36 7.6
AFLPA328AA 39 7.6
AFLPA324AB 41 7.8
AFLPA323B 44 8.0
DFLPA304A 61 7.6

Note: (T) identifies vials that were transported; (24H) identifies vials that were tested after 24 hours storage at 25°C

after reconstitution.

Figure 5
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1.4. Discussion and Conclusions

The impact of time on the H1IN1 antigen alone or in combination with the AS03-adjuvant
was evaluated using a number of analytical tools.

Aggregation profile of the HIN1 antigen over time.

With respect to particle size and polydispersity index, the values observed over time were
relatively broadly distributed. The particle size and polydispersity index were generally in
the 130-150 nm range and 0.15-0.20 range, similar to FluLaval/Fluviral seasonal vaccine
historical values (152.1+14.9nm, PDI of 0.18) and to the Arepanrix H5N1 values
(136+15nm, PDI of 0.15). No clear modification of the particle size and polydispersity
profiles were observed over time

Some limited effects were observed when looking at the evolution of the total proteins
and total HA content present in the aggregates over time. The percentage of total protein
in the aggregates tended to decrease over time at a rate of 0.21% per day whereas the
percentage of HA content in the aggregates tended to increase over time at a rate of

0.22 % per day. These modifications would potentially correspond in the aggregates to a
decrease of the total protein content of maximum 6.4% and to an increase of the HA
content of maximum 6.6% between day 30 and day 60, i.e. the time at which clinical lots
were used in the clinical trials.

With respect to clinical trials, the limited extent of the HA content increase of the
aggregates, whether real or simply related to product and/or testing variability, is in any
cases well within the variability of the assays used to monitor subject immune responses
and are likely to have limited impact, if any, on the clinical trials outcome.

Evolution of the adjuvanted H1N1 vaccine potency over time

Table shows that there is no modification of the expected HA content of the adjuvanted
H1N1 vaccine over the 61 days time course of the experiment. Values were ranging from
7.1t0 8.0 ug HA/ml i.e. around the target value of 7.5 ug HA/ml.

This observation clearly demonstrates that the presence of aggregates in the HIN1
antigen has had no impact on the potency of the adjuvanted vaccine over the course of the
clinical trials.

Conclusions

This study indicated that the HIN1 antigen aggregate profile is not significantly affected
between 22 and 61 days after manufacturing; although a potential trend for a limited
increase in the aggregation profile over time could not be excluded. In contrast, when
mixed with the adjuvant, no impact on the antigen content as measured by SRD was
observed over time. These data suggests that the clinical batches at the time of the clinical
studies contained similar aggregated-HA amounts, both in the antigen alone and in the
mixed solution administered to the patient.

217 -



CONFIDENTIAL

AS03-adjuvanted Quebec H1N1 Pandemic Vaccine
(Arepanrix H1IN1)

Status Aggregate Investigations

The contents of this document are CONFIDENTIAL and the PROPRIETARY
PROPERTY of GlaxoSmithKline Biologicals.

Copying, disclosure or use of this documentation or any part thereof is
prohibited without the written consent of GlaxoSmithKline Biologicals.

Date: 07 December 2009



CONFIDENTIAL

1. EXECUTIVE SUMMARY

Several technical investigations have been carried out regarding the endogeneous protein
aggregates observed in the A/California/7/2009 HIN1 antigen vials used with the
Arepanrix HIN1 vaccine. Details can be found in the two reports provided in annex to
this document. The present document summarizes the current results and conclusions.

Two main conclusions can be made from the current technical data available:

1. The level of Hemagglutinin (HA) content observed in the aggregates appears to be
constant across the HIN1 antigen lots tested to date as demonstrated by two different
techniques (around 25-30 % by filtration and around 45-50% by centrifugation).
Independent of the technique used, the level does not appear to be impacted by
transportation (by truck and by air), to vary over time (up to 74 days) and to be
influenced by the lot manufacturing history (e.g. manufacturing in different filling
sites).

2. Addition of the AS03 adjuvant reduces the level of HA present in the aggregate.
When filtering (0.22 pm) AS03-adjuvanted HIN1 vaccine lots, more than 90 % of
the Hemagglutinin is recovered in the vaccine filtrate, demonstrating that only a
limited fraction of the antigen is present under aggregated form in the adjuvanted
vaccine.

These data show that the presence of aggregates in the HIN1 antigen has limited impact,
if any, on the potency of the Arepanrix vaccine lots, given the high HA content recovery
upon mixing of the antigen with the AS03 adjuvant.

This conclusion is further supported by the preliminary results from the Q-Pan HIN1-001
clinical trial, which showed in adults that the AS03-adjuvanted HIN1 vaccine largely
meet the 3 CHMP criteria for immunogenicity after one administration of either 3.75ug
HA (the targeted formulation) or 1.9 pg HA antigen dose.

Based on the above technical data which demonstrate that the aggregates have limited
impact on the adjuvanted vaccine potency and given the preliminary clinical results in
adults that shows that the AS03-adjuvanted HIN1 vaccine is immunogenic, even at half
the targeted antigen dose, the Company is confident that the presence of aggregates in the
HINTI antigen has no impact on the consistency and immunogenicity of the Arepanrix
vaccine.

Summary results for the technical investigations and for study Q-Pan HIN1-001 are
presented in section 2 and section 3 respectively
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2. SUMMARY TECHNICAL INVESTIGATIONS ON H1N1
AGGREGATE LEVEL

Several investigations were conducted regarding the level of aggregates in the HIN1
vaccine. These were carried out either at the level of the HIN1 antigen alone or on the
actual vaccine after mixing of the HIN1 antigen with the AS03 adjuvant. The results can
be summarized as follow.

The level of aggregates in HIN1 antigen lots or in the AS03-adjuvanted vaccine lots was
studied using two different techniques, both based on the same principle: removing the
aggregate from the antigen first, then quantifying the residual HA or total protein content
before and after treatment, thus allowing determination of the aggregate content by
calculation:

1. Centrifugation (16,060 g for 30 minutes). The HA content by HPLC and the total
protein content by Lowry were determined in the sample supernatant and before
centrifugation. This technique aimed at separating as much as possible all aggregates,
irrespective of their size

2. Filtration on 0.22 p filter. The HA content by SRD was determined before and after
filtration. This technique aimed at separating aggregates above the filter cut-off.

Different types of lots were tested: either transported or not, at different ages and having
different manufacturing history (e.g. filling conducted GSK-Ste-Foy, Canada or at DSM-
Greenville, USA).

Details about the investigations can be found in the two documents entitled “Factors
Impacting the Aggregates in the HIN1 Antigen Lots and in the Adjuvanted HIN1 Vaccine
Lots, December 7, 2009” and “Kinetics of Aggregate Formation” provided in annex to
this briefing document.

A brief overview of GSK current plans regarding monitoring of aggregates is presented at
the end of this section.

Investigations on the HIN1 antigen alone

The investigations regarding HIN1 antigen alone showed that the level of HA or total
protein in the aggregate is constant across lots:

e Centrifugation experiments conducted on 3 antigen lots showed that the aggregates
consistently contain ~ 30% of the total proteins and ~ 45-50% of the HA overall
content. These levels were not modified upon transportation (~20 hours truck
transportation) and were not significantly affected over time (lots were tested at
various ages, ranging from 21 to 61 days).

e Filtration experiments conducted on 3 antigen lots showed that the aggregates
consistently contain ~ 25-30% of the HA overall content. These levels were not
affected by transportation (~10-15 hours truck transportation) and they were not
significantly affected over time (lots were tested at various ages, ranging from 27 to
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74 days). The levels were also the same despite different filling sites were used for
their filling (GSK-Ste-Foy, Canada and DSM-Greenville, USA).

Larger amounts of HA were observed using the centrifugation method vs. the filtration
method. This is likely due to the fact that the centrifugation method is aimed at collecting
as much as possible aggregates irrespective of their particle sizes, whereas the filtration
method only separate aggregates above the cut-off of the filter.

Although the two method yields to different numbers in terms of HA content in the HIN1
antigen lots, both methods consistently show that the same level is observed in all the lot
tested in the same series, supporting the consistency of the antigen quality. In addition,
both methods show that the HA content level appears to be the same, irrespective
whether the lots were transported or not (~20 hours truck transportation), of their age
(lots were tested up to 74 days of age) and irrespective of their manufacturing history
(Lots from 2 different filling sites were tested).

All these elements indicate that the manufacturing of the HIN1 antigen lots yields to
products of consistent quality, for which the level of aggregates does not significantly
change over a period of at least 74 days.

Investigations on the AS03-adjuvanted vaccine

The investigations on the AS03-adjuvanted vaccine showed that mixing of the AS03
adjuvant with the HIN1 antigen result in a large reduction of the level of aggregation in
the adjuvanted vaccine.

Three adjuvanted vaccine lots were filtered on 0.22pm filter to remove potential
aggregated materials. Upon testing by SRD, more than 90 % of the initial HA content
was consistently recovered in the filtrate. The same level was observed for transported
materials (~10-15 hours truck or air transportation), for materials aged from 27 to 74 days
and irrespective of the filling sites used for the antigen manufacture (GSK-Ste-Foy,
Canada and DSM-Greenville, USA).

The uniformity of dosage was demonstrated for two lots of adjuvanted vaccine,
manufactured with HIN1 antigen lot that have been transported (by truck or by air). Ten
0.5 ml dose have been withdrawn, all with the expected similar HA content (by SRD).
This observation further provides indirect evidence that the level of aggregates in the
mixed vaccine is indeed reduced.

At this stage of the investigation, it can only be hypothesized that the reduction of
aggregates in the adjuvanted vaccine is the result from either aggregate dissolution or
aggregate size reduction below the filter cut-off. More investigations will be needed to
further understand the actual mechanism.

Overall conclusion

Overall, the experiments conducted on adjuvanted vaccine lots where aggregates have
been removed by filtration, shows that the presence of aggregate in the HIN1 antigen lots
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has limited impact, if any on the adjuvanted vaccine potency given the high HA content
recovery consistently observed in all lot tested upon mixing with the AS03 adjuvant.
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3. SUMMARY IMMUNOGENICITY RESULTS OF Q-PAN
H1IN1-001 STUDY

The Company has available preliminary immunogenicity results post-dose 1 from Q-Pan-
001 study and believes it is of importance to share these with EMEA.

Study Q-Pan HIN1-001 is a phase I/Il, observer-blind, randomized, multi-centre dose
ranging trial to evaluate the safety and immunogenicity of a two-dose series of
monovalent A/California/7/2009 (HIN1)v-like vaccine manufactured in Québec, Canada
administered with and without AS03 adjuvant in adults aged 18 years and older. The
study design is shown below in Figure 1.

Figure 1 Q-Pan H1N1-001 study design
Group Dose 1 (Day 0) Dose 2 (Day 21) Subjects
A A/Calif 3.75 ng + AS03, A/Calif 3.75 ng + AS03, 210
Bl A/Calif 1.9 ng + AS035 A/Calif 1.9 pg + AS03, 105
B2 A/Calif 1.9 ng + AS03g Saline placebo 105
C A/Calif 3.75 ng + AS03, Saline placebo 210
D A/Calif 15 ng Saline placebo 210
El A/Calif 7.5 pg A/Calif 7.5 pg 105
E2 A/Calif 7.5 ng Saline placebo 105
F A/Calif 3.75 ng A/Calif 3.75 pg 210
Total 1,260

This study was designed to evaluate adjuvanted and non-adjuvanted dosing regimens in
adults >18 years old, and was randomized according to a 2:1:1:6 ratio for the following
age strata: 18-40, 41-51, 52-64, >65 yrs. Primary objective was to show attainment of
CBER criteria for group A at Day 21 and Day 42. The study is being conducted in
Canada and the US.

Preliminary immunogenicity data are available in 299 subjects of a total of 1340 enrolled.

Groups were pooled for immunogenicity analysis as follows:

Group [Dose 1 (Day 0) 18-60 >60 Subjects
A+C | A/Calif 3.75 pg + 38 64 102
AS03A
B1+ B2 |A/Calif 1.9 pg + 13 36 49
AS03B
D A/Calif 15 ug 18 31 49
E1+E2 |AlCalif 7.5 ug 20 29 49
F AlCalif 3.75 pug 22 28 50
Total 111 188 299
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The results are shown in the tables below. Table 1 shows the immune response in adults
18-60 years old and Table 2 shows the immune response in adults > 60 years old.

The immune response observed after administration of 3.75 microgram HA/AS03B was
in line with the preliminary results obtained in study D-Pan HIN1-017 (Q-Pan arm
results), and in line with data obtained so far with D-Pan HINI1 vaccine.

Interestingly, after one dose of 1.9 uHA/AS03p the immune response remained high and
the 3 CHMP criteria were widely exceeded. In adults 18-60 years old a SCR 0f 97.4 %, a
SPR 0f 97.4 % and a SCF of 40.2 was observed. In adults > 60 years of age receiving the
full-dose Arepanrix vaccine, SCR, SPR and SCF raised up to 73.4%, 92.2% and
8.3,respectively, well exceeding the CHMP criteria set for elderly subjects, but also those
set for young adults. Of note, the half-dose vaccine, when administered to subjects aged
>60 years, also elicited an immune response that exceeded the CHMP criteria set for both
age strata.

A similar observation can be made with the plain antigen formulation. Reducing the
antigen content from 15ug to 7.5ng still leads to the induction of a high immune response
in subjects aged 18-60 years, with attainment of the 3 CHMP criteria. In the older age
group, however, a trend to a decrease in the immune response is observed when halving
the antigen dose of the plain formulation, and the seroprotection rate criterion is not
attained. These results should however be interpreted taking into account the small
sample size from which results are available to date.

The Company believes that these results are of importance in the context of the
discussion on the potential impact of aggregates on the immunogenicity of the vaccine.
One of the points of discussion has been whether presence of aggregates could result in
heterogeneity of HA content per dose (taken from the 10 dose vial of mixed vaccine).
The preliminary data presented and discussed earlier in this document indicate that
aggregates are solubilised following mixture with the emulsion, and therefore the concern
of heterogeneity would be lifted. Still, until further confirmed, the immunogenicity data
obtained in Q-Pan HIN1-001 are reassuring, as they indicate that even if a subject would
receive a lower quantity of HA due to presence of aggregates this will not negatively
impact their capacity to build an adequate immune response.

Of note, safety results obtained at Day 7 showed that reactogenicity profile was similar to
previously observed reactogenicity profiles of D-Pan HIN1, Q-Pan H5N1 and D-Pan
HS5N1 vaccines.
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Table 1 Study Q-Pan-001: preliminary immunogenicity results (subjects 18-
60 years old)
3.75ug +AS03a | 1.9ug + AS03g | 15 pg plain 7.5 ug plain 3.75 pg plain
n=38 n=13 n=18 n=20 n=22
GMTs (95% CI) | 509.7 3754 235.3 298.6 99.6
(308.3-842.7 (167.4-841.9) | (141.4-391.7) | (187.7-475.0) | (40.8-243.6)
SCR(95% CI) | 97.4% 92.3% 94.4% 95.0% 59.1%
(84.3-100.0) (59.9-99.9) (69.4-99.9) (72.1-99.9) (33.6-81.4)
SPR (95% ClI) 97.4% 100% 100% 100% 68.2%
(84.3-100) (71.4-100) (78.4-100) (80.3-100) (42.2-87.9)
SCF (95% Cl) 40.2 25.9 20.2 27.9 11.3
(23.0-70.4) (7.8-86.2) (11.3-36.2) (13.1-59.2) (4.9-26.0)
Table 2 Study Q-Pan-001: preliminary immunogenicity results (subjects >60
years old)
3.75ug +AS03a | 1.9ug + AS03g | 15 pug plain 7.5 ug plain 3.75 ug plain
n=64 n=36 n=31 n=29 n=28
GMTs (95% Cl) | 142 110.8 113.1 45.1 39.4
(106.2-190.0) (68.0-180.5) (60.2-212.5) (24.3-83.5) (18.3-84.7)
SCR (95% ClI) 73.4% 75.0% 59.4% 37.9% 25%
(59.2-84.9) (55.4-89.2) (38.3-78.2) (18.8-60.3) (9.3-47.6)
SPR(95% Cl) | 92.2% 83.3% 78.1% 55.2% 42.9%
(81.2-97.8) (64.9-94.5) (57.5-91.9) (33.3-75.7) (22.4-65.3)
SCF (95% Cl) 8.3 11.2 9.4 4.0 3.0
(5.9-11.7) (6.3-20.0) (5.3-16.7) (2.3-6.8) (1.8-5.2)
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1. INTRODUCTION

Clinical batches were used in clinical trials approximately between 30 days to 60 days
after their manufacturing. The kinetics of aggregate formation in the HLN1 antigen alone
or in combination with the AS03 adjuvant were studied using HLN1 antigen lots of
different ages spanning that period. This study indicated that the HIN1 antigen aggregate
profile is not significantly affected between 22 and 61 days after manufacturing; although
a potential trend for a limited increase in the aggregation profile over time could not be
excluded. In contrast, when mixed with the adjuvant, no impact on the antigen content as
measured by SRD was observed over time. These data suggests that the clinical batches
at the time of the clinical studies contained similar aggregated-HA amounts, both in the
antigen alone and in the mixed solution administered to the patient.

Details regarding the kinetics experiments are provided in this document.
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2. KINETICS OF AGGREGATES FORMATION

2.1. Principle

Given that kinetics experiments starting from fresh lots would take too much time prior
having the results, the kinetics of aggregates formation was studied using HLN1 antigen
lots of different ages spanning the 22 to 61 days period, within which the clinical material
was administered (30-60 days). The aggregation profiles of these lots at different ages
were studied through a number of methods as summarized in the Table 1.

Results were plotted as a function of the age of each lot to evaluate the evolution of the
aggregation over time.

Table 1 Analyses and method
Materials Analyses Method
H1IN1 antigen Particle size and I strument

polydispersity profiles

Percentage of total protein | HIN1 samples were centrifuged and the

content in aggregates supernatant fractions were collected. The
Percentage of HA content | supernatant fractions as well as the samples
in aggregates prior to centrifugation were tested for total

protein (by Lowry) and HA content (by HPLC).
The difference between the total protein or HA
contents found in the whole suspension before
centrifugation and the values observed in the
supernatant fractions correspond to the amount
of materials present in the aggregates. The
quantity of total protein or HA in the aggregate
is expressed as a percentage relative to the
quantity of total protein or HA present in the
whole suspension hefore centrifugation

AS03-adjuvanted | HA content in the mixed Standard SRD method

H1N1 vaccine vaccine
2.2. Materials and Method
2.2.1. Materials

Three commercial lots (AFLPA323B, AFLPA324BA and AFLPA328AA) and the
clinical lot DFLPA304A were used. Some vials of these lots were subjected to
transportation. Hence some commercial lot vials were transported by truck during 20
hours; vials of the clinical lot were shipped by plane from GSK Ste-Foy (Canada)
manufacturing site to GSK Belgium and back to Canada. The manufacturing dates for
these lots were as follows: 30 Sep 09 (AFLPA323B), 02 Oct 09 (AFLPA324BA) and 04
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Oct 09 (AFLPA328AA) and 13 Sep 09 (DFLPA304A). Lot ages were calculated from
the manufacturing date to the testing date.

2.2.2. Methods

The protein content was determined using the standard Lowry method. The HA content
determination in AS03-adjuvanted H1N1 vaccine is described in details in m3.2.P.3.5.
Pharmaceutical Development (AS03-Adjuvanted Quebec H1N1 Influenza Vaccine) of
the initial file. All other methods are briefly described below.

2.2.2.1. HA content by HPLC

This analytical method determines the hemagglutinin content based on the measurement
of the HA1 subunit after separation of the proteins in a mixture by hydrophobic
interaction chromatography. The quantification is obtained by comparing the area of the
HAL subunit peak at 214nm in the samples against the area generated with a reference
antigen preparation.

Zorbax Poroshell 300SB-C3 Narrow-Bore column, 75 mm x 2.1 mm ID, 5um, 300A; and
Zorbax 300SB-C3 Narrow-Bore Guard Column, 12.5 mm x 2.1 mm ID, 5um, 300A are
used as stationary phase. Samples are pre-treated with Dithiotreitol (DTT) and boiled for
15 minutes at 95°C prior to being analysed. A linear gradient from 23% to 95%
acetonitrile, 0.1% trifluoroacetic acid w/v is the mobile phase used for the elution.

2.2.2.2. Particle Size with _ Instrument

I |nstruments’ Zetasizer uses light scattering techniques to measure hydrodynamic
size of proteins and nanoparticles. This technique is based on the principle that the
intensity of light scattered is proportional to the sixth power of the diameter (I p d°) for
small molecules and particles.

The instrument offers an analytical range from approximately 0.6 to 6000 nm. It does not
take into account particles larger than 6000 nm.

2.2.2.3. Pellet and Supernatant Preparation

For each lot, the volume of 4 vials was pooled in a 50 ml Falcon and mixed to ensure
homogeneity. Samples were collected for analysis of the whole suspension by Lowry or
by HPLC. From the pooled material, 9 ml were centrifuged (6 x 1.5 ml in eppendorf
tubes) at 13 000 rpm (16,060 g) for 30 min. From each eppendorf tube, 1.4 ml of
supernatant was collected and transferred to a fresh tube. Samples of the supernatant
fraction were collected for analysis by Lowry or HPLC.

The speed of the centrifuge was selected with the aim to separate all potential aggregates
in suspension, whether visible or sub-visible, from the soluble fraction of the HIN1
antigen drug product. This speed is not believed to be fast enough to allow pelleting
soluble proteins (which require ultracentrifugation forces).
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2.3. Results

2.3.1. Evolution of the Aggregation Profiles of the HIN1 Antigen over
Time

Results of the particle size and polydispersity analyses as well as the determination of
percentage of the total protein and total HA content in aggregates are presented in Table
2. These parameters were plotted as a function of the time and are presented in Figure 1
(Particle size), Figure 2 (Polydispersity Index), Figure 3 (Total proteins in aggregates)
and Figure 4 (Total HA content in aggregates).

Table 2 Particle size, Polydispersity Index, Total Proteins and Total HA in
Aggregates as a Function of Time

Total Total HA in
Lot Lot Age Particle | Polydispersity | Proteins in Aqarecates
Number (days) Size Index Aggregates gareq
(%)*
(%)
AFLPA328AA 22 133 0.1483 31.4 485
AFLPA328AA (T) 22 142 0.2265 25.9 47.9
AFLPA324AB 24 136 0.2094 21.7 43.1
AFLPA324AB (T) 24 139 0.1948 28.9 46.8
AFLPA323B 27 135 0.1736 26.3 51.1
AFLPA323B (T) 27 136 0.1583 29.3 49.6
DFLPA304A 31 2032 0.2660 ND ND
DFLPA304A (T) 31 155 0.2900 ND ND
AFLPA328AA 39 137 0.2289 176 484
AFLPA324AB 41 135 0.2197 32.6 48.6
AFLPA323B 44 163 0.2657 26.4 49.4
DFLPA304A 61 150 0.2401 18.9 58.2

Note:

(T) identifies vials that were transported

1. The total proteins or HA in aggregates is expressed as a percentage relative to the total amount of proteins or HA
found in the whole suspension prior to centrifugation

2. Outlier value. No explanation to date for this value



Figure 1
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Percentage of Total Protein Content in Aggregates over Time

Protein content in aggregates (%)

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

Protein Content in Aggregates over Time

o

10 20 30 40 50 60 70
Time (days)

Figure 4 Percentage of Total HA Content in Aggregates over Time
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2.3.2. Evolution of the AS03-Adjuvanted H1N1 Vaccine Potency over
Time

The evolution of the HA content of AS03-adjuvanted H1N1 vaccine lots over time is
presented in Table 3 and is plotted in Figure 5.

Table 3 HA content by SRD in AS03-Adjuvanted H1N1 Vaccine as a Function
of Time

Antigen Lot Lot Age HA content by SRD
Number (days) (g HA/ml)
DFLPA304A 36 7.6
DFLPA304A (24h) 36 7.1
DFLPA304A (T) 36 7.6
DFLPA304A (T) (24H) 36 7.6
AFLPA328AA 39 7.6
AFLPA324AB 41 7.8
AFLPA323B 44 8.0
DFLPA304A 61 7.6

Note: (T) identifies vials that were transported; (24H) identifies vials that were tested after 24 hours storage at 25°C
after reconstitution.

Figure 5 HA content by SRD in AS03-Adjuvanted H1IN1 Vaccine as a Function
of Time
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2.4. Discussion and Conclusions

The impact of time on the HIN1 antigen alone or in combination with the AS03-adjuvant
was evaluated using a number of analytical tools.

Aggregation profile of the HIN1 antigen over time.

With respect to particle size and polydispersity index, the values observed over time were
relatively broadly distributed. The particle size and polydispersity index were generally in
the 130-150 nm range and 0.15-0.20 range, similar to FluLaval/Fluviral seasonal vaccine
historical values (152.1+14.9nm, PDI of 0.18) and to the Arepanrix H5N1 values
(136+15nm, PDI of 0.15). No clear modification of the particle size and polydispersity
profiles were observed over time

Some limited effects were observed when looking at the evolution of the total proteins
and total HA content present in the aggregates over time. The percentage of total protein
in the aggregates tended to decrease over time at a rate of 0.21% per day whereas the
percentage of HA content in the aggregates tended to increase over time at a rate of

0.22 % per day. These modifications would potentially correspond in the aggregates to a
decrease of the total protein content of maximum 6.4% and to an increase of the HA
content of maximum 6.6% between day 30 and day 60, i.e. the time at which clinical lots
were used in the clinical trials.

With respect to clinical trials, the limited extent of the HA content increase of the
aggregates, whether real or simply related to product and/or testing variability, is in any
cases well within the variability of the assays used to monitor subject immune responses
and are likely to have limited impact, if any, on the clinical trials outcome.

Evolution of the adjuvanted H1N1 vaccine potency over time

Table 3 shows that there is no modification of the expected HA content of the adjuvanted
H1N1 vaccine over the 61 days time course of the experiment. Values were ranging from
7.1t0 8.0 pg HA/ml i.e. around the target value of 7.5 pg HA/ml.

This observation clearly demonstrates that the presence of aggregates in the HIN1
antigen has had no impact on the potency of the adjuvanted vaccine over the course of the
clinical trials.

Conclusions

This study indicated that the HIN1 antigen aggregate profile is not significantly affected
between 22 and 61 days after manufacturing; although a potential trend for a limited
increase in the aggregation profile over time could not be excluded. In contrast, when
mixed with the adjuvant, no impact on the antigen content as measured by SRD was
observed over time. These data suggests that the clinical batches at the time of the clinical
studies contained similar aggregated-HA amounts, both in the antigen alone and in the
mixed solution administered to the patient.

-10 -
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1.

INTRODUCTION

This document presents an overview of the investigations conducted by GSK regarding
factors potentially impacting the aggregation level in HLN1 antigen lots and in the
adjuvanted H1N1 vaccine lots were investigated. The following factors were studied:
transportation (by air or by truck), aging (a range of lots at different age were tested)
and manufacturing history (i.e. production at different manufacturing sites).

Three sets of experiments were conducted to evaluate factors potentially influencing the
aggregation level of the Arepanrix vaccine:

Evaluation of aggregates HA content in HIN1 antigen lots by centrifugation.

Evaluation of aggregates HA content in HIN1 antigen lots and in adjuvanted HIN1
vaccine lots by filtration

HA content and dose uniformity evaluation of adjuvanted H1N1 vaccine lots

Results of these experiments show the following:

1.

The level of Hemagglutinin (HA) content observed in the aggregates appears to be
constant across the HLN1 antigen lot tested to date as demonstrated by two
different techniques (around 25-30 % by filtration and around 45-50% by
centrifugation). Independent of the technique used, the level does not appear to be
impacted by transportation (by truck and by air), to vary over time (up to 74 days)
and to be influenced by the lot manufacturing history (e.g. manufacturing in
different filling sites).

Addition of the AS03 adjuvant reduces the level of HA present in the aggregate.
When filtering (0.22 um) AS03-adjuvanted H1IN1 vaccine lots, more than 90 % of
the Hemagglutinin is recovered in the vaccine filtrate, demonstrating that only a
limited fraction of the antigen is present under aggregated form in the adjuvanted
vaccine.

These studies showed that transportation, aging (up to 74 days) or the manufacturing
history (e.g. filling of the antigen at different sites) has limited impact if any, on the
AS03-adjuvanted Arepanrix vaccine potency. It also provided first evidence that the
ASO03 adjuvant is able to reduce the amount of aggregate in the final mixed vaccine.



2. MATERIALS AND METHODS

2.1. Materials.

H1N1 Antigen Lots. Vials from one clinical lot (DFLPA304A) and from commercial
lots (AFLPA327A, AFLPA323BB, AFLPA324BA and AFLPA328AA) were used in
the study. Lots DFLPA304A, AFLPA323BB, AFLPA324BA and AFLPA328AA were
manufactured and filled at GSK Ste-Foy (Canada) whereas lot AFLPA327A was filled
at DSM Greenville (USA). Their manufacturing dates were Sep 15, 2009
(DFLPA304A), Sep 30, 2009 (AFLPA323BB), Oct 02, 09 (AFLPA324BA), Oct 04, 09
(AFLPA328AA) and Nov 1, 2009 (AFLPA327A). The transportation history of the
vials used in the study was as follow: (1) Japan vials (n=5): vials from lot DFLPA304A
were shipped by air to Japan and back to GSK Ste-Foy, Canada, (2) vials from lot
DFLPA304A from GSK Ste-Foy retention (no transportation), (3) vials from lot
DFLPA304A that were shipped by air to GSK, Rixensart, Belgium and back to GSK-
Ste-Foy, Canada, (4) vials from lot AFLPA323BB, AFLPA324BA and AFLPA328AA
from GSK Ste-Foy retention (no transportation), (5) vials from lot AFLPA323BB,
AFLPA324BA and AFLPA328AA that were shippped to GSK-Mississauga, Canada
and back to GSK-Ste-Foy, Canada (~ 20 hours by truck) and (6) vials from lot
AFLPA327A, which were manufactured at DSM Greenville (USA) and shipped to
GSK Ste-Foy (Canada) (~10-15 hours by truck).

Adjuvanted vaccine lots were reconstituted by mixing in a 1:1 ratio the adjuvant with
the antigen.

Sample preparation by centrifugation. For each lot analyses, the volume of 4 vials was
pooled in 50mL Falcon tubes and mixed to ensure homogeneity. Samples were
collected for analysis of the whole suspension by SRD. From the pooled material, 9mL
were centrifuged (6 x 1.5mL in Eppendorf tubes) at 13,000 rpm (16,060 g) for 30 min.
From each Eppendorf tube, 1.4mL of supernatant was collected and transferred to a
fresh tube. Samples of the supernatant fraction were collected for analyses by SRD.



2.2. Methods

Determination of the HA and total protein content in aggregates by centrifugation. A
quantitative analysis of the amount of antigen and total protein in the HIN1 antigen lots
before and after transportation, in either soluble or whole suspension was conducted.
Two methods were used for the HA content determination: (1) High Performance
Liquid Chromatography (HPLC), which measures the total amount of HA antigen,
irrespective of its configuration; and (2) the standard Single Radial Immunodiffusion
(SRID), which assess the amount of HA antigen using specific anti-H1N1 antibodies.
Total protein content was determined using the standard Lowry method.

Attempts were made to evaluate the amount of total protein and HA content present in
the aggregates. Samples of vaccine materials were centrifuged and the supernatant
fractions were collected. The supernatant fractions as well as the samples prior to
centrifugation were tested for total protein and HA content. The difference between the
total protein or HA contents found in the whole suspension before centrifugation and
the values observed in the supernatant fractions correspond to the amount of materials
present in the aggregates.

Determination of the HA content in aggregates by filtration. The aggregation level in
the AS03-adjuvanted vaccine and in the antigen alone was evaluated by filtration. Each
test sample was filtered through a 0.22um filter in order to remove aggregated materials.
The HA content before and after filtration as assayed by SRD was measured to assess
the amount of HA in the aggregated materials. A percentage of HA recovery was
determined for each material tested. This percentage corresponds to the amount of
antigen recovered in the filtrate as compared to the initial amount prior to filtration. It
thus gives an estimate of the amount of antigen present in the aggregates. The impact of
both transportation and the age of the lots on the recovery percentages were investigated.
These analyses were conducted on the AS03-adjuvanted mixed vaccine, which is
ultimately the product injected to subjects as well on the antigen alone.

Uniformity of doses in adjuvanted vaccine. The test used to indicate antigen uniformity
was HA content by SRD assay. Using a syringe, the entire content of a multi-dose vial
containing the AS03 adjuvant was removed and injected into the antigen vial to produce
approximately 6.25 ml of final vaccine (approximately 7.5 ug HA/ml). The
reconstituted vaccine was then hand shaken briefly. Ten doses of 0.5 ml were then
withdrawn from the reconstituted vials and each was tested for HA content by SRD.
Calculation of acceptance value (AV) demonstrating dose uniformity was done as



described in the Ph. Eur Monograph 2.9.40 using the following formula:

AV =| M- X | +ks

Where :M = Reference value (case 2, when T>101.5 and if X<98.5, then M=98.5, if
X>98.5, then M=X); X = Mean of individual contents of the dosage units, expressed as
a percentage of the label claim; k = Acceptability constant (for n=10 dosage units,
k=2.4) and s = Sample standard deviation

HA content by SRD. The SRD testing assays used to test the antigen or the AS03-
adjuvanted vaccine are the same as those used for antigen release or for AS03-
adjuvanted characterization. Both are described in the Arepanrix file and are validated.

HA content by HPLC. This analytical method determines the hemagglutinin content
based the measurement of the HA1 subunit after separation of the proteins in a mixture
by hydrophobic interaction chromatography. The quantification is obtained by
comparing the area of the HAL subunit peak at 214nm in the samples against the area
generated with a reference antigen preparation. Zorbax Poroshell 300SB-C3 Narrow-
Bore column, 75 mm x 2.1 mm ID, 5um, 300A; and Zorbax 300SB-C3 Narrow-Bore
Guard Column, 12.5 mm x 2.1 mm ID, 5um, 300A are used as stationary phase.
Samples are pre-treated with Dithiotreitol (DTT) and boiled for 15 minutes at 95°C
prior to being analyzed. A linear gradient from 23 to 95% acetonitrile, 0.1%
trifluoroacetic acid w/v is the mobile phase used for the elution.

Total Protein Content. The Lowry standard method was used for total protein content
measurement.



3. RESULTS AND DISCUSSION
3.1. Determination of the HA content in aggregates (by
centrifugation)

The total protein and HA contents were determined in Lots AFLPA323B,
AFLPA324BA and AFLPA328AA, whether transported or not (~20 hours by truck). In
addition, the composition of the aggregates in terms of protein and HA content was also
assessed. Lot samples were centrifuged to separate the aggregates from the soluble part
of the antigen suspension. The amount of total protein and HA content in the aggregates
was calculated by comparing the amount of materials in the antigen suspension before
and after centrifugation of the aggregates.

Table 1 and Table 2 respectively present testing results for total protein content by
Lowry and for HA content by HPLC in the whole suspension prior centrifugation, in the
soluble fraction (supernatant) and in the aggregates (pellet, by calculation).

Table 1 Total Protein content (ug/ml) by Lowry
Lot number Transportation Whole Soluble fraction Aggregate Aggregate
suspension | (Supernatant) | (by calculation) Iwhole
(Hg/ml) (Hg/ml) (Hg/ml)* suspension
Ratio (%)?
AFLPA323B No 49.8 36.7 13.1 26.3
Yes 54.0 38.2 15.8 29.3
AFLPA324BA No 44.8 32.4 12.4 21.7
Yes 47.0 33.4 13.6 28.9
AFLPA328AA No 52.3 35.9 16.4 31.4
Yes 52.1 38.6 135 25.9
Average (SD) No 49.0 (3.8) 35.0 (2.3) 14.0(2.1) 28.5 (2.6)
Yes 51.0 (3.6) 36.7 (2.9) 14.3 (1.3) 28.0 (1.9)

1. Aggregate content = whole suspension content — soluble fraction content

2. Aggregate/whole suspension ratio = (aggregate content/whole suspension content) x 100

Table 1 shows that the aggregates contain around 28 % of the total proteins present in
the whole antigen suspension. The same percentage is observed before and after

transportation.




Table 2

HA content (ug HA/ml) by HPLC

Lot number Transportation Whole Soluble fraction Aggregate Aggregate
suspension | (Supernatant) | (by calculation) Iwhole
(ng/ml) (ng/ml) (Hg/ml) suspension
Ratio (%)?
AFLPA323B No 13.7 6.7 7.0 51.1
Yes 135 6.8 6.7 49.6
AFLPA324BA No 11.6 6.6 5.0 43.1
Yes 10.9 5.8 51 46.8
AFLPA328AA No 13.0 6.7 6.3 48.5
Yes 14.0 7.3 6.7 47.9
Average (SD) No 12.8 (1.1) 6.7 (0.1) 6.1 (1.0) 47.6 (4.1)
Yes 12.8 (1.7) 6.6 (0.8) 6.2 (0.9) 48.1 (1.4)

1. Aggregate content = whole suspension content — soluble fraction content

2. Aggregate/whole suspension ratio = (aggregate content/whole suspension content) x 100

Table 2 shows that the aggregates contain around 48% of the HA present in the whole
antigen suspension (as determined by HPLC). The same percentage is observed before
and after transportation.

Attempts were also made to determine the HA content in the aggregates by SRD.
However, in all the commercial lots tested (before and after transportation), values in
the supernatant were all below 10 pg HA/ml, which is the limit of validated range of the
assay, preventing an accurate calculation of the HA content by SRD in the aggregates.
Given that the antigen is formulated at 15 ug HA/ml, this would suggest that a
minimum 30 % of the overall HA as measured by SRD is present in the aggregates.
This is in line with the HA content by HPLC measurements as described above.

The results confirmed that the aggregates indeed are composed of proteins and HIN1
hemagglutinin antigen, which respectively represent ~ 30% of the total proteins and ~
45-50% of the HA content of the whole antigen suspension. The analyses also show that
under the experimental conditions (centrifugation at 16,060g and ~20 hours truck
transportation), these percentages are not affected by the transportation.

With respect to the antigen content in the whole suspension, the analysis of the total HA
content by HPL.C shows that the same amount of HA is found irrespective whether the
materials is transported or not.




3.2. Determination of the HA content in aggregates (by

filtration)

The HA content testing results before and after filtration for adjuvanted vaccine lots and
for antigen lots are presented in Table 3 and in Table 4, respectively.

Table 3 ASO03-adjuvanted vaccine: HA content before and after 0.22pm
filtration
HA Content (pg/mL)
i before after Recovery | Lot Age*
Sample ID Materials
P filtration | filtration | (%)° (Days)
(SD) (SD)
DFLPA304A! | Clinical lot: vials sent to 7.3 6.8 93.2 74
Japan and returned to
Canada
DFLPA304A! | Clinical lot: vials from Ste- 9.4 8.6 915 74
Foy retention
(no transportation)
AFLPA327A2 | Commercial lot: vials filled 9.1 8.3 91.2 59
at DSM (US) and
transported to Canada
AFLPA323BB! | Commercial lot: vials from 7.6 7.6 100.0 27
Ste-Foy retention
(no transportation)
1. Filled at GSK - Sainte-Foy
2. Filled at DSM
3. Recovery percentage = (HA content after filtration/ HA content before filtration)x 100
4. Age of the lot at time of testing
Table 4 Antigen Alone: HA content before and after 0.22pum filtration
HA Content (ug/mL)
- before after Recovery | LotAge’
Sample ID Materials i S
P filtration ( | filtration (%) (Days)
SD) (SD)
DFLPA304A! | Clinical lot: vials from Ste- 14.9 11.8 79.2 74
Foy retention (1.415) (2.057)
(no transportation)
AFLPA327A? | Commercial lot: vials filled 20.7 15.6 754 59
at DSM (US) and (1.926) (1.510)
transported to Canada
AFLPA323BB! | Commercial lot: vials from 13.6 10 735 27
Ste-Foy retention (1.510) (1.381)
(no transportation)

1. Filled at GSK - Sainte-Foy




2. Filled at DSM
3. Recovery percentage = (HA content after filtration/ HA content before filtration)x 100

4. Age of the lot at time of testing

Analysis of AS03-Adjuvanted Vaccine lots

The HA recovery values after filtration were consistently similar for all vials (between
90 to 100%), irrespective whether the lots were transported or not and irrespective of
their age (age range: 27 to 74 days). These results clearly demonstrate that the
transportation of the antigen component of the Arepanrix vaccine has limited effect, if
any, on the potency of the final reconstituted vaccine. It also gives an indication of the
stability of the vaccine response over a time (up to 74 days). Finally, no differences are
seen irrespective of the antigen filling site as well. Hence overall, these data
demonstrate the product quality of the adjuvanted vaccine.

The consistent high recovery values after filtration (above 90%) observed with all four
materials also indicate that only a limited amount of aggregates are present in the
vaccine following mixing of the antigen with the adjuvant. Hence upon mixing with the
adjuvant, the aggregation in the reconstituted vaccine represent less than 10 % of the
overall HA content. This extent is expected to have no clinical impact on the vaccine
immunogenicity.

Although further investigations on the adjuvant effect on aggregation is needed, it could
be hypothesized that the presence of detergent in the adjuvant might re-dissolve or
reduce the size of the aggregates to such an extent that they are below 0.22 [ in size
(cut-off of the filter).

Analysis of Antigen Drug Product Lots

Similar and consistent percentages of HA recovery ranging from 73.5 % to 79.2% were
observed for the three antigen lots studied. These values are lower than those observed

in the corresponding AS03-adjuvanted vaccine lots (> 90%), indicating that 20 to 25 %
of the total HA of antigen vial is present as aggregates.

However, like for the AS03-adjuvanted vaccine, the HA recovery values in the antigen
lots remain similar irrespective whether the lots were transported or not and irrespective
of their age (age range: 27 to 74 days). These results collected with the antigen confirm
the results observed with the AS03-adjuvanted vaccine i.e. that the transportation does
not appear to have an impact on the aggregation level of the antigen component of the
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Arepanrix vaccine. It also gives an indication of the stability of the antigen over a time
(up to 74 days). Finally, no differences are seen irrespective of the antigen filling site as
well. Hence overall, these data demonstrate that despite the fact that aggregates are
observed in the HIN1 antigen product, these are consistently present at the same level
in all three antigen lot demonstrating the ability of the manufacturing process to
consistently yielding product of the same quality.

3.3. HA Content and Uniformity of doses in AS03-adjuvanted
Vaccine Lots

3.3.1. HA content by SRD in Adjuvanted Vaccine Lot

Results of the SRD testing of the clinical lot mixed with AS03 are presented in Table 5.
Data on the HIN1 antigen lot prior to mixing is also shown

Table 5 HA content: DFLPA304A Clinical Lot, Before and After
Transportation, Prior and After Mixing with AS03 Adjuvant

Test material HA content (SRD) ! HA content (SRD) !
(ug HA/ml) (g HA/ml)
Antigen DFLPA304A DFLPA304A
(no transportation) (after transportation®)
Prior to mixing — Final Container 16.4 (14.9-17.9)2 14.7 (13.5-15.9) 3
(100%)* (90%)*
Antigen +Adjuvant DFLPA304 (no transportation) + DFLPA304 (after
AS03 transportation) + AS03
Following immediate mixing 7.6 7.6
24 hours at 30°C after mixing 7.1 7.6
1. Testing performed with CBER antigen reagent and NIBSC antibodies reagent
2. Testing done at release (Sep 15, 2009)
3. Re-test done on Oct 19, 2009
4. Recovery = (SRD value/initial SRD value)*100; initial SRD value (non-transported)
5. The Clinical lot was packaged in GSK-Rixensart clinical plant and sent back to GSK-Ste-Foy, Canada plant fr

testing (air transportation)
The analysis of HA content by SRD that makes use of specific anti-H1N1 antibodies

show that there is limited impact (maximum 10%) in the HA content between the HIN1
antigen lot transported vs. non-transported.
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The SRD analysis of the reconstituted AS03-adjuvanted vaccine show that the HA
content in the adjuvanted HIN1 antigen formulation before or after transportation is
reaching the expected range of HA value resulting from a 1:1 dilution of the antigen.
Specifically, the resulting HA content values in the adjuvanted HIN1 vaccine were in
the same range irrespective whether the antigen vials were transported or not, indicating
that the potential observed HA content drop at the level of the antigen vial is not
reflected in the ASO03-mixed solutions. This would suggest that the presence of
aggregates in antigen vials has no impact when the antigen is mixed with the adjuvant.

3.3.2. Uniformity of Dose

The uniformity of doses was evaluated using a vial from clinical lot DFLPA304A that
was sent to Japan and returned to Canada and a vial from the Commercial lot
AFLPA327A that was filled in DSM-Greenville (USA) and sent back to Canada.

Analysis of dose uniformity was conducted according to the Ph. Eur monograph 2.9.40
- Uniformity of dosage units, which stipulate that the requirements for dosage
uniformity are met when the acceptance value of the first 10 dosage units is less than or
equal to 15.

The results of the dose uniformity evaluation are presented in Table 6. They show that
the content in each dose is homogenous for each of the 10 dose, and this for the two lots
tested. The relative standard deviation across doses was 1.5% (Japan transported lot)
and 5.2% (DSM lot).

Uniformity of dosage units acceptance value (AV) was 6.6 (Japan-transported lot) and
0.6 (DSM lot). Therefore the criterion of the test (less than or equal to 15) has been met,
and uniformity of dosage has been demonstrated for both the Japan-transported lot or
the DSM lot.

This confirms that transportation of antigen vials has no effect on the uniformity of
content in the adjuvanted HIN1 multidose presentation.

Together with the percentage of HA recovery observed in the same reconstituted lots
(over 90%), these data are indicative that there is limited if any residual aggregates in
the AS03-adjuvanted vaccine.
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Table 6 Uniformity of dose of HIN1 adjuvanted vaccine following extemporaneously mixing
Test performed Lot number Dose | Dose | Dose | Dose | Dose | Dose | Dose | Dose | Dose | Dose | Mean | SD | RSD | AV
(Antigen) 1 2 3 4 5 6 7 8 9 10 (n=10) <15

HA concentrat.

(ug/mL) DELPA304A 6.8 7.0 7.0 6.8 6.8 7.0 6.8 7.0 7.0 6.8 6.9 0.11 | 1.5 | N/Ap
1

I(-lu/; )C*O”te”t (Japan) 340 | 350 | 350 | 340 | 340 | 350 | 340 | 350 | 350 | 340 | 345 |005| 1.5 | 66

HA concentrat.

(ug/mL) AFLPA327A 9.3 10.0 9.6 9.6 8.7 10.3 9.7 9.7 9.3 10.4 9.7 05 | 52 | N/Ap
2

Z{; )‘io”te”t (DSM) 465 | 5 48 | 48 | 435 | 515 | 485 | 485 | 465 | 52 | 48 | 03|52 06

* Results expressed as content per delivered dose

1. Clinical lot vial filled at GSK - Sainte-Foy (Canada), shipped to Japan and returned to GSK -Ste-Foy (Canada)

2. Commercial lot vial filled at DSM — Greenville (US), shipped to GSK Ste-Foy (Canada)
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4. OVERALL CONCLUSION

Factors potentially impacting the level of aggregates in HLN1 antigen lots and in
adjuvanted HIN1 vaccine lots were investigated.

Investigations on the HIN1 antigen alone

The investigations regarding HIN1 antigen alone showed that the level of HA or total
protein in the aggregates is constant across lots:

e Centrifugation experiments conducted on 3 antigen lots showed that the aggregates
consistently contain ~ 30% of the total proteins and ~ 45-50% of the HA overall
content. These levels were not modified upon transportation (~20 hours truck
transportation).

e Filtration experiments conducted on 3 antigen lots showed that the aggregates
consistently contain ~ 25-30% of the HA overall content. These levels were not
affected by transportation (~10-15 hours truck transportation) and they were not
significantly affected over time (lots were tested at various ages, ranging from 27 to
74 days). The levels were also the same despite different filling sites were used for
their filling (GSK-Ste-Foy, Canada and DSM-Greenville, USA).

Larger amount of HA was observed using the centrifugation method vs. the filtration
method. This is likely due to the fact that the centrifugation method is aimed at collecting
as much as possible aggregates irrespective of their particle sizes, whereas the filtration
method only separate aggregates above the cut-off of the filter.

Although the two method yields to different numbers in terms of HA content in the HIN1
antigen lots, both methods consistently show that the same level is observed in all the lot
tested in the same series, supporting the consistency of the antigen quality. In addition,
both methods show that the HA content level appears to be the same, irrespective
whether the lots were transported or not (~20 hours truck transportation), of their age
(lots were tested to 74 days of age) and irrespective of their manufacturing history (Lots
from 2 different filling sites were tested).

All these elements indicate that the manufacturing of the HLN1 antigen lots yields to
products of consistent quality, for which the level of aggregates does not significantly
change over a period of at least 74 days.

Investigations on the AS03-adjuvanted vaccine

The investigations on the AS03-adjuvanted vaccine showed that mixing of the AS03
adjuvant with the HIN1 antigen result in a large reduction of the level of aggregate in the
adjuvanted vaccine.

Three adjuvanted vaccine lots were filtered on 0.22um filter to remove aggregated
materials. Upon testing by SRD, more than 90 % of the initial HA content was
consistently recovered in the filtrate. The same level was observed for transported
materials (~10-15 hours truck or air transportation), for materials aged from 27 to 74 days
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and irrespective of the filling sites used for the antigen manufacture (GSK-Ste-Foy,
Canada and DSM-Greenville, USA).

The uniformity of dosage was demonstrated for two lots of adjuvanted vaccine,
manufactured with HIN1 antigen lot that have been transported (by truck or by air). Ten
0.5 ml dose have been withdrawn, all with the expected similar HA content (by SRD).
This observation further provides indirect evidence that the level of aggregates in the
mixed vaccine is indeed reduced.

At this stage of the investigation, it can only be hypothesized that the reduction of
aggregates in the adjuvanted vaccine is to result from either aggregate dissolution or
aggregate size reduction below the filter cut-off. More investigations will be needed to
further understand the actual mechanism.

Overall conclusion

Overall, the experiments conducted on adjuvanted vaccine lots where aggregates have
been removed by filtration, shows that the presence of aggregate in the HIN1 antigen lots
has limited impact, if any on the adjuvanted vaccine potency given the high HA content
recovery consistently observed in all lot tested upon mixing with the AS03 adjuvant.
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Arepanrix
H1N1 Pandemic vaccine

QC preliminary data on retained samples
Dec 10, 2009

Confidential — slide 1

“Investigation strategy

Five lots are used for investigation purpose (Combo)
A80CAO007A: antigen AFLPA313AA

@ Adverse Event reporting rate higher than usually seen in the seasonal
vaccine

AB0CAOQO05A: antigen AFLPA312AA
Adverse Event reporting rate lower than 007

A80CAOQ09A: antigen AFLPA319BA* and/or AFLPA319BB

AB0CAO013A considered as a Control lot: antigen AFLPA325AA
Adverse Event reporting rate almost nil

AB0CAO014A considered as a Control lot: antigen AFLPA304CA
» Adverse Event reporting rate very low

@ *EM analyses conducted by Dr G. DeSerres and Dr. Ward
)
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~Investigation testing plan

Materials Tests Retain Samples Field Samples
Testing Status Testing Status
HIN1 Antigen | Western Blot X Complete X Stand-by
Particle size by DLS X Complete X Stand-by
Particle count by FMI X Complete X Stand-by
Phospholipid content on monovalent bulk Not Planned
SDS-PAGE (silver) X Complete X Stand-by
HA content by SRD X Complete X Stand-by
HA content by HPLC X Complete X Stand-by
Electron Microscopy X Ongoing To be Stand-by
Confirmed
Particle size by SLS X Ongoing To be Stand-by
confirmed
GST X Ongoing X Stand-by
AS03 Adjuvant | a-tocopherol content X Ongoing X Stand-by
Squalene content X Ongoing X Stand-by
o-tocopherol quinone content X Ongoing X Stand-by
Endotoxin content X Ongoing X Stand-by
X Stand-by

@ GST Not Planned
GlaxoSmithKline
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Investigation testing plan

Materials Tests Retain Samples Field Samples
Testing Status Testing Status
Adjuvanted HIN1 GST X Ongoing X Stand-by
Vaccine HA content by SRD X Complete X Stand-by
HA content by HPLC X Complete X Stand-by
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HA Concentration

All investigated antigen lots show similar HA content by SRID and similar
HA content by HPLC before and after filtration

HA Concenration (ug/mL)
o nvM 2 o o B R B B

HA Concentration by SRID in the Formulated

Monovalent

Monovalent

HA Concentration by HPLC in the Formulated

il

HA Concentration (ug/mL)
onN » o o BREB B

Sample Identification

@ Nonfiltered
O Filtered

Sample Identification
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HA Concentration

HA Concentration by SRID in the Formulated

Monovalent + Adjuvant

@ Non filtered
O Filtered

B R

44 [B4]s1

HA Concentration (ug/mL)
o

88|

Sample Identification
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= All investigated combo lots (antigen + adjuvant) show similar HA content
by SRID before and after filtration (0,22um)




Preliminary results

HA Concentration

= All investigated combo lots (antigen + adjuvant) show similar HA content
by HPLC before and after filtration (0,22um)

HA Concentration by HPLC in the Formulated
Monovalent + Adjuvant

@ Non filtered
12 O Filtered

©

10.4

IS
®

7.117.0}

Sample Identification

N

HA Concentration (pug/mL)
E
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Preliminary results

Recovery after filtration

= The HA recovery after filtration of the antigen alone or mixed with
adjuvant is overall similar for all lots, although lot 313AA (combo 007)
may be on the lower end of the values

% Recovery After Filtration on 0.2 micron
pctidentiication Antigen alone Antigen + Adjuvant Antigen + Adjuvant
by HPLC by HPLC by SRID

AFLPA319BA

115 89 96
AFLPA313AA

104 85 90
AFLPA312AA

121 89 91
AFLPA325AA

115 99 93
AFLPA304CA

130 90 93
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_Preliminary results

= Similar Protein profile in all antigen final containers lots investigated

Lé ende : 250 kDa
o 150 kDa

1.Standard 150 kDa B

2.Tampon 100kDa

3.304C_SF_NF 75kDa iy 15408

5313AA SFNF * kDaI 50 kDa

5:313AA_SF_NF 37 kD: = 37 kDa

6.319B_SF_NF ] .........

S a0, 25kDa
T Tovn B

10kDa i

10 kDa

O
GClaxoSmithKline
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Preliminary results

= Particle sizing was done by two different methods :
= Dynamic Light Scattering (DLS): detection range = 0.6 — 6000 nm
= Flow Microscopy Imaging (FMI): detection range > 2000 nm
Particle sizing
. . DLS FMi
Lot ldentification o0 [0l T -
{nm}) {PDI) Total (um) Max = 50pm
AFLPAI19BA 134 0.1502 9346 549 178.00 35
AFLPAZ13AA
133 0.2330 14081 7.0 2B9.75 141
AFLPAZ1Z28A
134 01567 74594 5.1 121.00 21
AFLPATISAA 138 01714 5365 IA 09225 51
o AFLPA3DACA
@:- — 132 0.1602 11437 5.6 230.25 30
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Preliminary results

Particle sizing

Particle Sizing in the Formulated Monovalent

140
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00

80
uy
60

40

Number of Particle 2 50pm
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18 N
. 2] Il

Sample Identification
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Preliminary results

Particle sizing

= Dynamic Light Scattering (DLS):

= No significant difference in average particle size but higher
polydispersity index (PDI) in lot 313 suggesting more heterogeneity in
particle distribution

= Flow Microscopy Imaging (FMI):
= Mean average particle size similar in all lots (5.6 — 7.1 um)

= Lot 313 shows 3 to 4.5 fold higher counts of visible particles (> 50
pm) compared to control lots 325AA and 304CA

= The max particle size in control lot 325AA is 2-fold larger than in lot
313
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Preliminary results

Conclusion

= The investigated lots show similar HA content in antigen alone or mixed with
adjuvant, before and after 0.22 pm filtration

= HA recovery after filtration (SRD) in adjuvanted vaccine is at least 90%
showing presence of aggregates in antigen lots has limited impact on
vaccine potency

= The investigated lots show similar protein profile by SDS-Page

= Particle size analyses show:

= All antigen lots have similar average particle size by both DLS and FMI
methods

= Retention sample of antigen lot AFLPA313AA (combo 007) presents 3 to
4.5-fold higher counts of visible particles (> 50 um) compared to control
lot AFLPA325AA (combo 013) and to lot AFLPA304CA (combo 014)

= FMI test on will be conducted on additional lots (15 lots overall) to
@ accumulate further history of particle size variability

SmithKline
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Manufacturing and QC investigations

Technical data compilation of the 5 investigated antigen lots was conducted:
Review included:

Quality attributes
Total protein content
Ratio HA content/total protein content.
Endotoxin level
Ovalbumin content
DOC concentration
Manufacturing attributes
Raw materials
Holding times
Splitting efficiency

Results: All antigen lots presented similar quality and manufacturing
profiles
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A Conclusions

Only one lot of Arepanrix (lot ABOCAOQ7A) appears to have a signal
regarding increased reporting rate of anaphylaxis

QA manufacturing investigation of lot ABOCAOO07A (both antigen and
adjuvant): nothing unexpected to report

Technical data compilation on antigen: nothing unexpected from lot
to lot

Antigen analytical investigation on retained sample:

The only element needing more investigation is the amount of
visible aggregates (> 50 um) in the antigen lot 313AA used in
combo 007A

Awaiting samples coming from the field for further analyses
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