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MEDICAL BACKGROUNDER
Proposed intended use: Internal Use
FOR VERBAL REACTIVE RESPONSE TO ENQUIRIES ONLY
NOT FOR EXTERNAL DISTRIBUTION

Presence of coring particles in the vial after reconstitution of
Pandemrix™

November 27, 2009

1. Background

Pandemrix™ consists of two containers:

- 1 multidose vial (type I glass) of at least 2.5 ml containing the antigen (a minimum of 10 x 0.25
ml doses) with a stopper (butyl rubber).

- 1 multidose vial (type I glass) of at least 2.5 ml containing the adjuvant (a minimum of 10 x
0.25 ml doses) with a stopper (butyl rubber).

The vaccine is mixed by withdrawing the content of the vial containing the adjuvant by means of
a syringe and by adding it to the vial containing the antigen

GSK Biologicals has received complaints describing the presence of particles or coring from the
rubber stopper after reconstitution of the vaccine.

2. Manufacturing Investigation

Based on the information currently available to GSK Biologicals, it appears that the observed
particles are due to the coring of the rubber stoppers, i.e., small pieces of stopper material are
shearing off as a result of the repeated needle insertions through the stopper.

The multidose stoppers used by GSK Biologicals fulfill the requirements of the fragmentation test
set forth in monograph 3.2.9. of the current European Pharmacopoeia edition. The test
specification incorporates some tolerance for the generation of fragments recognizing that, under
normal conditions, some level of stopper coring may be observed even with stoppers that fully
meet the compendial requirements.

The complaints received by GSK Biologicals suggest however that the number of fragments
observed might be larger than expected and investigations at the manufacturing site have been
launched in an effort to identify the root cause of this possible discrepancy.

After investigation, it appears that abnormal level of stopper coring may be due to the piercing of
cold stoppers and/or the usage of needles with larger borings.

Because of the effect of temperature on the elasticity of the rubber closure material, coring is
more likely to occur when reconstitution is performed immediately after removal of the vaccine
from the refrigerator when the stoppers are still cold. It is therefore recommended that the vaccine
is kept at room temperature for at least 15 minutes before reconstituting the vaccine.

The incidence of stopper coring may increase in case of usage of needs with larger borings or
inadequate needle insertion technique. GSK Biologicals provide under section 4 below an
updated recommendation on the needles to be used for the reconstitution of Pandemrix™
vaccine.

GlaxoSmithKline Biologicals investigated and results are now available (see document in
appendix below)

Pandemrix is a trademark of GlaxoSmithKline group of companies.
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3. Impact Assessment

Both the adjuvant and antigen rubber closure systems are made of elastomeric materials that have
been determined to be safe for the immediate packaging of injections according to the specific
requirements of the FDA guidance "Container Closure Systems for Packaging Human Drugs and
Biologics" issued in May 1999.

For each stopper, a comprehensive safety evaluation was carried out including the
characterization tests on elastomers according to USP <381>, biological reactivity tests according
to USP <87> or <88>, extractable and leachable study with, where appropriate, a toxicological
evaluation of the safety of extracted substances.

In addition, all elastomeric materials are certified TSE/BSE free and are also free of natural
rubber latex known to have the potential to cause allergic reactions in predisposed individuals.

A review of the MSDS (Material Safety Data Sheet) for butyl rubber addresses toxicities
associated with inhalation, ingestion, skin or eye exposure, but does not address toxicities
associated with intramuscular injection.

A review of the literature was performed and limited information was found to describe the
impact of intramuscular injection of rubber stopper material.

A study performed in 1950 in animals found that plugs of neoprene or synthetic rubber produced
a relatively mild reaction when injected into guinea pigs. Injections were given intramuscularly,
and in guinea pig, the fragments of polymer migrated into popliteal space after being injected into
the gluteal muscle.' The authors reporting the results indicate it unlikely that such plugs would
produce much damage unless one were injected directly into blood vessel, or unless one became
the nidus for an infection.

Intramuscular injection of particulate foreign material such as may occur with coring of a rubber
stopper would be expected to result in development of a granulomatous inflammatory process at
the injection site. GSK has not received any adverse event reports of granulomatous inflammation
associated with lots reported to contain black or gray particles.

Based on currently available data, GlaxoSmithKline has not identified any safety-related events
related to the presence of the particles.

4. Recommendation regarding needles and syringes required.
Instruction for mixing and administration of the vaccine to the
patient?

Per 10 doses of vaccine

- 1 syringe (SmL) + 1 needle 23G (32mm) to transfer the adjuvant into the antigen vial

- 10 syringes (1 ml) + 10 needle(s) 23G to 25G (32mm) to withdraw the 0.5mL dose
or 10 syringes (1 ml) + 1 needle 23G to 25G (32mm) in case of multiple syringes being
prepared consecutively and one needle used for withdrawal.

- 10 needles 23 G or 25G (32mm) for vaccine injection in patients.

Pandemrix is a trademark of GlaxoSmithKline group of companies.
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GlaxoSmithKline Biologicals is currently proposing an update of the SmPC Section 6.6 “Special
precautions for disposal and other handling” to stress the importance of allowing vials to reach
room temperature before mixing.

Instruction for mixing and administration of the vaccine

1)

2)

3)

4)

5)

6)

7)

Before mixing the two components, the emulsion (adjuvant) and suspension (antigen) should
be allowed to reach room temperature; each vial should be shaken and inspected
visually for any foreign particulate matter and/or abnormal physical appearance. In the
event of either being observed, discard the vaccine.

The vaccine is mixed by withdrawing the entire contents of the vial containing the adjuvant
by means of a syringe and by adding it to the vial containing the antigen.

After the addition of the adjuvant to the antigen, the mixture should be well shaken. The
mixed vaccine is a whitish emulsion. In the event of other variation being observed, discard
the vaccine.

The volume of the Pandemrix™ vial after mixing is at least 5 ml. The vaccine should be
administered in accordance with the recommended posology (see section 4.2).

The vial should be shaken prior to each administration.

Each vaccine dose of 0.5 ml (full dose) or 0.25 ml (half dose) is withdrawn into a syringe for
injection and administered intramuscularly.

After mixing, use the vaccine within 24 hours. The mixed vaccine can either be stored in a
refrigerator (2°C - 8°C) or at room temperature not exceeding 25°C. If the mixed vaccine is
stored in a refrigerator, it should be allowed to reach room temperature before each
withdrawal.

Any unused product or waste material should be disposed of in accordance with local
requirements.

5. Conclusion

Based on all the above elements and investigation available in appendix, the following
recommendations can be suggested to minimize the risk of coring

1))

2)

3)

The usage of needles with large borings (i.e. larger than 20 G) should be avoided. An in-use
study showed that needles of 23G/32mm are suitable for the reconstitution of the vaccine and
the drawing-up of vaccine doses. Accordingly, GSK recommends

® The use of a 5-mL syringe equipped with a 23G needle for the withdrawal of the adjuvant
and the subsequent addition into the vial containing the antigen. The vial containing the
adjuvant should be maintained in downright position to facilitate the withdrawal of the
full content.

® The use of 1-mL syringes equipped with a needle gauge not larger than 23G for the
withdrawal of the vaccine doses.

Careful insertion technique as described in the paper of Roth referenced below has been
reported to help reduce the incidence of coring.”

In case of multiple syringes being prepared consecutively over a short period of time, one
single needle can be used for the consecutive withdrawals.

Pandemrix is a trademark of GlaxoSmithKline group of companies.
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4) Although the influence of temperature was not clearly shown in the study, it is a best practice
to ensure vial closures are brought back to room temperature before needle insertion so that
they are at their full elasticity. This can be done by keeping the vials at room temperature for
at least 15 minutes before reconstituting the vaccine.

"Maghat T.B. and J. T. McClellan. 1950. Reaction to accidentally injected rubber plugs. Amer. J.
Clin. Pathol. 20:829-833

*Roth, J.V. How to Enter a Medication Vial without Coring. Anesth.Analg. 2007;104:1615.

*Nicol, G. Preventing rubber stopper coring. Anaesthasia, 2002; 57:207.

APPENDIX:
Rubber coring particles after reconstitution: investigation report
(27 Nov 2009 - 5 pages)

Pandemrix is a trademark of GlaxoSmithKline group of companies.
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In vitro Quality Control

Physico — Chemical & o
GlaxoSmithKline

Analytical report Date: 27/11/2009

Rubber coring particles after reconstitution: investigation report.

1.

2.a.

2.b.

Introduction

This investigation was prompted by complaints relating to the observation of presence of cores
of closure material in the reconstituted H1N1 flu pandemic vaccine. Coring is reported to occur
because small pieces of stopper material are sheared off as a result of the repeated needle
insertions through the stopper.

The purpose of this investigation was threefold

1. Assess if the test routinely performed at GSK Biologicals on incoming lots of vial rubber
stoppers is meaningful for the prediction of coring.

2. Evaluate the extent of coring under various experimental setups designed to mimic real
situations.

3. Identify possible ways to minimize the risk of coring.

Fragmentation test

Principle

The rubber stoppers used by GSK Biologicals fulfil the requirements of the fragmentation test
set forth in monograph 3.2.9 of the current European Pharmacopoeia edition. This test defines
the maximum level of coring acceptable for closures intended to be pierced by a hypodermic
needle. In this test, 12 units per stopper lot are each pierced four times, each time at a different
site, with a 0.8 mm (21G) hypodermic needle. The test is passed if the total number of
fragments visible to the naked eye does not exceed 5. The full description of the test can be
found below.

Fragmentation. For closures intended to be pierced by a hypodermic needle, carry out the following
test. If the closures are to be used for aqueous preparations, place in 12 clean vials a volume of
water R corresponding to the nominal volume minus 4 ml, close the vials with the closures to be
examined, secure with a cap and allow to stand for 16 h. If the closures are to be used with dry
preparations, close 12 clean vials with the closures to be examined. Using a lubricated long-bevel(”
(bevel angle 12 £2° hypodermic needle with an external diameter of 0.8 mm fitted to a clean
syringe, inject into the vial 1 ml of water R and remove 1 ml of air; carry out this operation 4 times for
each closure, piercing each time at a different site. Use a new needle for each closure and check that
the needle is not blunted during the test. Pass the liquid in the vials through a filter having
approximately 0.5 pm pores. Count the fragments of rubber visible to the naked eye. The total
number of fragments does not exceed 5. This limit is based on the assumption that fragments with a
diameter equal to or greater than 50 um are visible to the naked eye; in cases of doubt or dispute, the
fragments are examined with a microscope to verify their nature and size.

Historical data

The table below summarizes the fragmentation test results obtained for the lots of rubber
stopper used both for the AS03 adjuvant vial (West PH21/50 grey 12-mm stopper) and the
H1N1 antigen vial (Stelmi 6340GS grey 19-mm stopper).

As it can be seen from the table, all the lots of closure used complied with the requirements of
PE 3.2.9.
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EP 3.2.9 Fragmentation test results

Lot # # visible fragments
Stopper 12mm West PH21/50 Grey

6330950201
6330950301
6346100101
6355920101
6355920201
6355920301
6418890101
6418890201
6451871801
6451871901
6480750501
6505160101
6505160201
6543150101
6543150201
1000007385

OO0 |+ |O|OOC|O|O O |N|O ([N

Stopper 19mm Stelmi 6340GS Grey

6346090201
6355900201
6388010201
6543140101
6543140102
6580250101
1000000883
1000000887
1000007508
1000008492
1000009434
1000009096
1000009434
1000009839

oO0o|ojlojo|o|lo|o|o (= |O|O O |O

2.c. Influence of temperature and of needle bevel

Because of the effect of temperature on the elasticity of the rubber closure material, coring is
known to be more likely to occur when the needle is inserted in a cold stopper.

According to the needle supplier (Terumo, Belgium), the risk of coring can be reduced by using
needles with a shorter bevel.

To assess the possible influence of these two parameters, the PE 3.2.9.fragmentation test was
repeated on one lot of each closure type under the following setups:

= at room temperature (RT) and immediately after removal from the refrigerator (4 °C)
= using 21G needles with regular bevel (21G/R, 12° angle) and short bevel (21G/S, 18.5°
angle)
The results are summarized in the table below. As it can be seen from the table, the level of
fragmentation remained comparable and within specifications in all setups suggesting that

temperature and needle bevel length may not always have a clear influence on the risk of
coring
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Rubber stopper # visible fragments
formulation Temperature 21G/R 21G/S
Stopper 12mm West 4°C 0 2
PH21/50 Grey Room Temp. 0 0
Stopper 19mm 4°C 2 1
Stelmi 6340GS Grey Room Temp. 0 0
In-use study

It is recognized that the use of the reconstituted H1N1 vaccine requires a larger number of
closure punctures than what is simulated in the PE 3.2.9.fragmentation test since up to 20
needle insertions can be performed in case of administration of 0.25 mL paediatric doses (21
insertions taking into account the initial puncture for vaccine reconstitution).

Another difference with the PE 3.2.9.fragmentation test is that, under real-world circumstances,
a new needle is used for each puncture. Finally, puncturing may be performed with needles
with different borings than 21G. Larger gauge needles may increase the risk of coring.

To assess the influence of all these differentiating factors on the risk of coring, an in-use study
was performed to mimic the administration setting of adult (0.5 mL) and paediatric (0.25 mL)
doses of reconstituted vaccine using 1-mL syringes equipped with different gauge needles. In
each setting, five different vials of reconstituted vaccine were tested and initial reconstitution
was performed with 5-mL syringes attached to 21G needles. The results are shown in the
table hereafter.

As can be seen from the table, all the settings gave comparable results with only very low
levels of coring suggesting that multiple punctures with gauge needles in the range 25G to 20G
should not notably increase the risk of coring the 19mm Stelmi 6340GS stopper.

In addition, the number of fragments observed in this in-use study was similar to what was
noted with the PE 3.2.9. fragmentation test indicating that the compendial test provides a good
predictive model for the real situation of coring.
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Needle gauge

# punctures per

vial

Volume per
withdrawal

Vial ID

# visible
fragments

20G/38mm/S

1(21G) + 10

0.5ml

None

None

1

None

None

21G/38mm/S

1(21G) + 10

0.5ml

None

None

None

1

None

23G/32mm/R

1(21G) + 10

0.5ml

None

None

None

None

None

25G/25mm/R

1(21G) + 10

0.5ml

None

None

None

1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4

None

1

23G/32mm/R

1(21G) + 20

0.25ml

None

None

None

None

None

25G/25mm/R

1(21G) + 20

0.25ml

None

None

None

None

None

4. Conclusion and recommendations

R = regular bevel (angle 12°) / S = short bevel (angle 1

5
1
2
3
4
5
1
2
3
4
5
8.

59

The stoppers used by GSK Biologicals fulfil the requirements of the fragmentation test set forth
in monograph 3.2.9. of the current European Pharmacopoeia edition. The test specification
incorporates some tolerance for the generation of fragments recognizing that, under normal
conditions, some level of stopper coring may be observed even with stoppers that fully meet
the compendial requirements.

The data discussed in this report suggest that
1. Coring may happen in real situations but is most likely a low-frequency event

2. The following factors may have only limited effect on the risk of coring: the temperature
of the stopper at the time of insertion, the length of the needle bevel and the gauge of
the needle as long as it remains in the range 25G to 20G.

3. The PE 3.2.9. fragmentation test appears to provide a realistic predictive model for the
situation of coring.
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In addition to the laboratory investigation, a review of the literature was performed and retrieved
the following additional information:

1.

2.

Smaller gauge needles may reduce the risk of coring (“‘How to Enter a Medication Vial
without Coring” by J.V. Roth, Anesth.Analg. 2007, 104, 1615).

There is a longstanding recommended technique of needle insertion into a medication
vial that reduces the risk of coring (“How to Enter a Medication Vial without Coring” by
J.V. Roth, Anesth.Analg. 2007, 104, 1615).

Stopper coring can be prevented by the use of “vial access cannula” replacing needles

for withdrawing medication from vials. (“Preventing rubber stopper coring” by G.Nicol,
Anaesthasia, 2002, 57, 207).

Based on all the above elements, the following recommendations can be suggested to
minimize the risk of coring

1.

The usage of needles with large borings (i.e. larger than 20 G) should be avoided. An

in-use study showed that needles of 23G/32mm are suitable for the reconstitution of

the vaccine and the drawing-up of vaccine doses. Accordingly, GSK recommends

= The use of a 5-mL syringe equipped with a 23G needle for the withdrawal of the
adjuvant and the subsequent addition into the vial containing the antigen. The vial
containing the adjuvant should be maintained in downright position to facilitate the
withdrawal of the full content.

= The use of 1-mL syringes equipped with a needle gauge not larger than 23G for
the withdrawal of the vaccine doses.

Careful insertion technique as described in the paper of Roth referenced above has
been reported to help reduce the incidence of coring.

In case of multiple syringes being prepared consecutively over a short period of time,
one single needle can be used for the consecutive withdrawals.

Although the influence of temperature was not clearly shown in the study, it is a best
practice to ensure vial closures are brought back to room temperature before needle
insertion so that they are at their full elasticity. This can be done by keeping the vials at
room temperature for at least 15 minutes before reconstituting the vaccine.






