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(57) Abstract: The invention provides a syringe for dispensing a drug (1), comprising: a rigid syringe body,- a first container (2),
in contact with and enclosing the drug; and a second container (3), enclosing the first container, the second container being less
gas permeable than the first container, wherein the second container partially or fully forms the rigid syringe body or is held with-
O in the rigid syringe body. The invention preserves the drug but allows the drug to be easily accessed without the need for a user to
remove a gas barrier structure as a separate action in addition to the other actions needed to deliver the drug.
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A PRE-FILLED SYRINGE OR AUTOINJECTOR

Field of the invention
This invention relates to devices for drug storage and drug administration to a
patient.

Background to the invention

One type of drug delivery device known in the art is an injection apparatus
which contains a medical, therapeutic, diagnostic, pharmaceutical or cosmetic
compound (drug) before it is administered, and which is used to administer the
compound through the skin of the patient via a hollow needle. Injection

apparatus of this type include pre-filled syringes and auto-injectors.

A pre-filled syringe is a syringe which is filled with drug prior to distribution to
the end user who will administer the drug to the patient. A pre-filled syringe
typically includes a drug container in the form of a syringe body, an elastomeric
plunger for expelling the drug, and either an attached hypodermic needle or
else features to allow a needle to be attached by the user prior to
administration of the drug so that the drug can be delivered directly from the
syringe in which it is supplied through the needle into the patient. The user of
the syringe will typically need to be trained in the skill of administering
injections, and may be the patient themselves, a doctor, a nurse or other carer

such as a family member.

Autoinjectors are used to reduce the skill needed to administer an injection
compared with a pre-filled syringe. They are therefore more suitable than
syringes for use by people who have not been trained in the skill of giving
injections, and are often used to administer drugs for treating unplanned ‘crisis’
conditions such as anaphylactic shock or nerve gas poisoning where trained
medical personnel may not be available. They are also used where it is
advantageous for drugs to be administered in a home environment without the
presence of trained medical personnel, for instance in the delivery of some
drugs for treating cancer or auto-immune diseases. In this instance the person
administering the drug may be the patient themselves or a family member who
may have disabilities including limited strength, dexterity or vision.
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Autoinjectors typically include a drug container in the form of a pre-filled
syringe or cartridge along with a secondary structure which includes
mechanisms to automatically insert a hypodermic needle into the patient and
operate the plunger to administer the drug. The drug container is generally
filled in an aseptic environment and then assembled to the secondary structure
after it has left this aseptic environment. In this way the risk of particulate and
biological contamination of the drug by exposure to the secondary structure is
reduced. Examples of this type of device include the EpiPen from King

Pharmaceuticals and the DAI from Scandinavian Health Limited.

In a similar way, pre-filled syringes may be assembled to additional structures
outside the sterile filling environment after filling, such as needle safety
mechanisms to prevent cross-contamination of blood borne diseases due to

needle stick injuries after use.

These types of drug containers and syringes are typically made from glass
because glass provides various benefits. Glass has good resistance to
moisture and gas permeation. It has good transparency which allows the drug
to be inspected after filling. It is also relatively inert to many drugs. However,
glass has several disadvantages, including fragility and the ability to

contaminate certain drugs.

An alternative group of materials, cyclic olefin polymers, has been used in the
manufacture of syringes, as they have less of a contaminating effect on drugs
and exhibit good transparency. These materials include cyclic olefin
copolymers such as Topas from Topas Advanced Polymers GmbH, and cyclic
olefin homopolymers such as Crystal Zenith from Daikyo. However these
materials do not have the same resistance to gas permeability as glass so can
allow greater permeation of atmospheric gases such as oxygen through the
container into the drug, where the gases can cause the drug to degrade.

In order to resolve this issue of gas permeability, patent application
US 2008/0072992 describes a drug container which may be made of cyclic
olefin copolymer, and which is held within an envelope of a material which is
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less oxygen-permeable than the material of the container. However in order to
access the drug, a user must first remove the envelope enclosing the drug
container. This arrangement has the disadvantages that it increases the
number of steps needed for a user to access the drug, and the envelope can
obscure the drug during storage of the drug container making the drug more
difficult or impossible to inspect prior to use. The envelope also increases the
size of the overall drug packaging. There is also a risk that the user will remove
the drug container prematurely from the envelope, causing the drug to be
contaminated by oxygen. This is likely if the user is not aware of the function
and importance of the envelope in protecting the drug from oxygen.
Furthermore, users with physical disabilities may find it difficult to open the

envelope.

Summary of the Invention
The present invention is defined in the appended claims, to which reference
should now be made.

The present invention aims to address some or all of the problems described
above by providing a syringe or autoinjector which includes a drug contact
container with internal drug-contact surfaces consisting primarily of a
substantially non-contaminating material such as a cyclic olefin polymer, and a
separate substantially gas-impermeable container to limit permeation of
atmospheric gases such as oxygen into the drug, such that the drug can be
easily accessed without the need for a user to remove the gas barrier structure
as a separate action in addition to the other actions needed to deliver the drug.

In this way, a pre-filled syringe or autoinjector is provided that has a shelf-life
comparable with glass, and which, from a user perspective, operates in the
same way as glass pre-filled syringes, but without the disadvantages of glass.
The gas-impermeable container encases the drug contact container so that
damaging ingress of gas is substantially prevented. However, the gas
impermeable container is part of the structure of the syringe and it is not
necessary to completely remove it in order to dispense the drug.
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It should be clear that the outer, less gas permeable, container must
completely enclose the inner, more gas permeable container to be fully
effective. So the term “enclosing” as used herein should be taken to mean
“completely enclosing”, so that oxygen or other contaminants from the outside
environment cannot reach the drug without passing through some portion of
the outer container. Both the first, inner container and the second, outer
container, including any sealing elements forming part of those containers,

completely envelop the drug.

The invention also aims to limit the number of potentially contaminating
materials in contact with the drug during storage.

The invention also aims to provide a primary drug container which integrates
with the secondary structure of the autoinjector or syringe in a way which
brings benefits in terms of design, cost and robustness.

In one embodiment of the invention the syringe or autoinjector includes an
inner container in contact with the drug which is made from a substantially gas-
permeable rigid material such as a cyclic olefin polymer appropriate for contact
with a drug. This inner container is contained within a separate secondary
outer container which is made from a substantially gas-impermeable rigid
material such as EVOH or polyamide. Substantially gas-impermeable as used
herein means at least less gas permeable than the material of the drug contact
container and sufficiently gas impermeable to allow the syringe or autoinjector
to be stored for extended periods of time without degradation of the drug. The
necessary degree of gas-impermeability will depend on the particular drug
being stored and the required shelf-life of the syringe.

A plunger may be included within the inner container in order to expel the drug,
and a plunger mechanism is included to move the plunger relative to the inner
container in order to force the drug out of the container and into the patient,
typically through a hollow hypodermic needle. The inner container has at least
one opening which is closed by a first seal which comprises a material which is
in contact with and which is compatible with the stored drug. The outer
container has at least one opening which is closed by a second seal which is
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substantially impermeable to atmospheric gases such as oxygen. In this
preferred embodiment, the operation of the plunger mechanism causes both
the first seal and the second seal to be broken to allow the drug to be

dispensed into the patient.

The containers or seals may be broken by being pierced, by manual removal of
a sealing element, by operation of a mechanical valve or by any other suitable

means.

The first seal may be made from a thin membrane of thickness less than 1Tmm
so that it can be pierced easily in order to allow the drug to be dispensed. It
may also include a cyclic olefin polymer material in order to provide a material
in contact with the drug which minimises contamination of the drug and which
is similar or substantially identical to the material of the first container in contact
with the drug, so that the number of different materials in contact with the drug

during storage is minimised.

The second seal may be made from a thin membrane of thickness less than
1mm so that it can be pierced easily in order to allow the drug to be dispensed.
It may be made from a thin multi-layer laminate which includes a substantially
gas-impermeable material such as aluminium, polyamide or a fluoropolymer.
Other materials typically used in multi-layer laminate films for food packaging
may also be used.

In another embodiment of the invention the inner container can be separated
from the outer container, so that the inner container can be filled within a first
appropriate environment, such as an aseptic environment, and then be
subsequently assembled to the syringe body in a second environment in order
to prevent the risk of particulate or biological contamination from the secondary
container contaminating the drug. This second environment may or may not be
aseptic, and may be isolated from the first environment by having a reduced
atmospheric air pressure compared with the first environment or by being
separated from it by one or more physical barriers, or both.
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In one embodiment of the invention the outer substantially gas-impermeable
container forms a part of a secondary structure of the autoinjector or syringe,
and is pre-assembled to it before the inner substantially gas-permeable
container is filled or assembled to the secondary structure.

In another embodiment the outer and inner containers, or at least portions

thereof, are co-moulded together.

In another embodiment of the design the outer container comprises an inner
component which includes a gas-impermeable material sensitive to moisture
such as EVOH or Polyamide, and an outer component which includes a
moisture barrier material such as PET or a cyclic olefin polymer. These two
components may be produced separately and assembled together or co-

moulded together as a single component.

In another embodiment the inner and outer containers (or portions thereof) are
formed from a three-shot moulding, comprising an inner drug contact layer, a
middle layer of substantially gas impermeable material and an outer layer of
substantially moisture impermeable material, in order to protect the

substantially gas impermeable material from excessive humidity.

In another embodiment of the design the inner substantially gas-permeable
container and outer substantially gas-impermeable container (or portions
thereof) are co-moulded together, and positioned within a third separate
substantially moisture-impermeable container, to prevent the substantially gas-
impermeable materials of the outer container from excess atmospheric
humidity.

In another embodiment the first and second seals are formed together from a
multi-laminate foil comprising a drug-sealing material in contact with the drug
and a substantial gas-impermeable material on the opposite side of the drug

sealing material to the drug.
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In another embodiment the first or second seal or both seals of the syringe or
autoinjector are broken due to removal of a sterile needle cover prior to
operation of the plunger mechanism.

In another embodiment of the invention the outer container is formed by a
coating applied to the outer surfaces of the inner container. Typically this

coating comprises an oxide such as silicon oxide or aluminium oxide.
Brief Description of the Drawings
Examples of the present invention will now be described in detail with

reference to the accompanying drawings, in which:

Figure 1 is a longitudinal cross-section of an example of an autoinjector in

accordance with the present invention;
Figure 2 is a part view of Figure1 shown at a larger scale for clarity;

Figure 3 is longitudinal cross-section of the autoinjector of Figure 1 at a point

after the drug has been administered to a patient;
Figure 4 is a part view of Figure 3 shown at a larger scale for clarity;

Figure 5 shows a sectional view of a drug container and gas barrier

arrangement in one embodiment of the invention;

Figures 6 - 13 show sectional views of drug container and gas barrier

arrangements for different embodiments of the invention,;

Figure 14 shows a section view of an example of a substantially gas-
permeable inner container containing a plunger and filled with drug and sealed
with a substantially gas-permeable first seal in accordance with the invention,;

Figure 15 shows a section view of an example of a syringe in accordance with

the present invention;
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Figure 16 shows a section view of the syringe of Figure15 at a point after the

drug has been administered to a patient;

Figure 17 shows an exploded view of the syringe of Figure 15;

Figure 18 shows an exploded section view of the syringe of Figure 15;

Figure 19 shows a section view of the embodiment of the drug container and

gas barrier arrangement of Figure 15;

Figure 20 shows a section view of an alternative embodiment of the invention
incorporated into an autoinjector similar to that shown in Figures 1 — 4, but

incorporating an alternative seal arrangement;

Figure 21 is a part view of Figure 20 shown at a larger scale for clarity;

Figure 22 is longitudinal cross-section of the autoinjector of Figure 20 at a point

after the drug has been administered to a patient;

Figure 23 is a part view of Figure 22 shown at a larger scale for clarity;

Figure 24 shows a section view of an alternative embodiment of the invention
incorporated into a syringe similar to that shown in Figures 15 — 18, but
incorporating an alternative seal arrangement whereby the gas barrier is

broached by removal of a needle shield;

Figure 25 is a part view of Figure 24 shown at a larger scale for clarity;

Figure 26 is longitudinal cross-section of the autoinjector of Figure 24 at a point

after the drug has been administered to a patient;

Figure 27 shows a section view of an alternative embodiment of the syringe of
Figure 15 where the action of the user depressing a dispensing button causes

a seal to be broken; and
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Figure 28 shows a section view of the syringe of Figure 27 at a point after the
drug has been administered to a patient.

Detailed Description

Figure 1 shows a section view of an example of an autoinjector in accordance
with the present invention. The drug 1 is housed in a substantially gas-
permeable inner container 2 which preferably includes a cyclic olefin polymer
or other drug-compatible material in contact with the drug 1. This is enclosed
within a substantially gas-impermeable outer container 3. The inner container 2
is sealed with a first substantially gas-permeable seal 4 which preferably
includes a cyclic olefin polymer or other drug-compatible material in contact
with the drug 1. The outer container 3 is sealed by a substantially gas-
impermeable second seal 5. This is shown in Figure 2, at larger scale for

clarity.

The outer container is made from a substantially gas-impermeable rigid

material such as EVOH or polyamide.

Both the inner and outer containers are held within a rigid syringe body which
includes an outer housing, needle shield 7, locking arm 8 and needle-holding

hub 13.

In order to activate the autoinjector, the front of the autoinjector 6 is pressed
onto the patient’s skin, which causes the needle shield 7 to move, releasing a
locking arm 8 which is engaged with an engaging detail 9 on the external
surface of the outer container 3. This allows the locking arm 8 to disengage
with the engaging detail 9, releasing a main drive spring 10. This main drive
spring 10 is arranged so that it can drive the inner container 2 and outer
container 3 axially through the autoinjector causing a hollow hypodermic
needle 11 to be driven forward into the patient. The spring 10 also causes the
first seal 4 and second seal 5 to be pierced by a piercing detail 12 on the back
of the hollow hypodermic needle 11. The needle 11 is attached to the needle-
holding hub 13 which continues to move relative to the inner container 2 after
the seals 4 and 5 have been pierced due to the force of the spring 10. This in
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turn causes the plunger 14 to be driven axially through the inner container 2
expelling the drug 1 through the needle 11 and into the patient.

Figure 3 shows a section view of the autoinjector of Figure 1 at a point after the
drug has been administered to the patient. The plunger 14 has moved relative
to the inner container 2 to expel the drug through the needle 11. The first seal
4 and second seal 5 have been broken by the needle 11 and the needle
holding hub 13. Figure 4 is a part view of Figure 3 shown at a larger scale for

clarity.

It will be obvious to those skilled in the art that this design can be implemented
in different ways. For instance, the seals could be pierced by a component
other than the back of the needle, for instance part of the back of the needle
holding hub 13.

Figure 5 shows a sectional view of a drug container and gas barrier
arrangement for one embodiment of the invention. This arrangement could be
incorporated into a syringe or an autoinjector such as the autoinjector of
Figure 1, and comprises a drug 1, a separate, gas-permeable inner container 2
and substantially gas-permeable first seal 4, and a separate substantially
gas-impermeable outer container 3 and second substantially gas-impermeable
seal 5, and a plunger 14, as described above.

Figure 6 shows a sectional view of a drug container and gas barrier
arrangement for another embodiment of the invention. This differs from the
design of Figure 5 in that it involves a substantially gas-permeable inner
container 2 and a substantially gas-impermeable outer container 3 which are
co-moulded together, with a separate substantially gas-permeable first seal 4

and separate second substantially gas-impermeable seal 5.

Figure 7 shows a sectional view of a drug container and gas barrier
arrangement for another embodiment of the invention. This differs from the
design of Figure 5 in that it involves a substantially gas-permeable inner
container 2 and a separate substantially gas-impermeable outer container 3,
with a substantially gas-permeable first seal 4 in contact with the drug and
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second substantially gas-impermeable seal 5 joined to the back of the first
seal 4 on the opposite side from the drug 1 so that the two seals comprise a
single multi-laminate film 15 which seals both the substantially gas-permeable

inner container 2 and the substantially gas-impermeable outer container 3.

Figure 8 shows a sectional view of an alternative version of the design shown
in Figure 6 incorporating a single multi-laminate film 15 which seals both the
substantially gas-permeable inner container 2 and the substantially gas-

impermeable outer container 3 as described above for Figure 7.

Figure 9 shows a sectional view of an alternative version of the design shown
in Figure 6 which incorporates a third co-moulded layer of substantially
moisture-impermeable material 16 which protects the substantially gas-
impermeable outer container 3 from excessive humidity. Typically the inner
container 2, the outer container 3 and the third layer 16 are all co-moulded
together. The design incorporates a separate substantially gas-permeable first

seal 4 and separate second substantially gas-impermeable seal 5.

Figure 10 shows a sectional view of an alternative version of the design shown
in Figure 9 which incorporates a single multi-laminate film 15 which seals both
the substantially gas-permeable inner container 2 and the substantially gas-

impermeable outer container 3 as described above for Figure 7.

Figure 11 shows an alternative version of the design shown in Figure 5 where
a separate substantially gas-impermeable outer container 3 incorporates an
additional co-moulded layer of substantially moisture-impermeable material 16
which protects the substantially gas-impermeable outer container 3 from
excessive humidity.

Figure 12 shows an alternative version of the design shown in Figure 11 which
incorporates a single multi-laminate film 15 which seals both the substantially
gas-permeable inner container 2 and the substantially gas-impermeable outer

container 3 as described above for Figure 7.
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Figure 13 shows an alternative version of the design shown in Figure 7 where
the outer container comprises a thin coating 17 of a substantially gas-
impermeable material such as silicon oxide or aluminium oxide applied to the
external surfaces of the substantially gas-permeable inner container 2. This
coating may or may not extend partially or all of the way across that surface of
the inner container 33 which is sealed to the combined first and second

seals 15.

Figure 14 shows a section view of an example of a separate substantially gas-
permeable inner container 2 containing a plunger 14 and filled with drug 1 and
sealed with a substantially gas-permeable first seal 4.

In all of the designs of Figures 5 to 14, the inner container 2 is enclosed by the
outer container 3, preventing any significant ingress of gases, and in particular
oxygen, into the drug contact container. This is necessary in order to provide

for a sufficient shelf-life for many drugs.

It is envisaged that any of the designs embodied in Figures 5 to 14 might
constitute in whole or part that portion of an autoinjector or syringe which would
be filled in a first appropriate environment such as an aseptic environment and
then be subsequently assembled to part or all of the autoinjector or syringe in a

second separate environment as described above.

Although not specifically illustrated here it is envisaged that any of the seals
described above could be sealed to the appropriate container by any of a
number of possible different means obvious to those skilled in the art. These
means include heat welding, induction welding, laser welding, ultrasonic
welding, spin welding, hot plate welding, use of an adhesive including
ultraviolet light curing adhesive, and use of a separate retaining component
with or without an additional elastomeric compression component where the
separate retaining component is itself screwed, snapped or welded to the
appropriate container.

Figures 15, 16, 17 and 18 illustrate another embodiment of the invention.
Figure 15 shows a section view of an example of a syringe in accordance with
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the present invention. The drug container and gas barrier arrangement is
shown in detail in Figure 19. The syringe incorporates a needle hub assembly
which includes a needle cover 28 which can be removed by the user so that
the needle hub assembly 13 can then be pushed back towards the
substantially gas-permeable first seal 4 and substantially gas-impermeable
seal 5 by the user so that a piercing detail 12 at the back of a needle 11 is
caused to pierce both the aforementioned first substantially gas-permeable
seal 4 and the aforementioned second substantially gas-impermeable seal 5
so that the drug 1 is placed in fluid communication with the hollow hypodermic
needle 11. A dispensing button 21 can be pressed by the user to cause a
piercing detail 22 to pierce another substantially gas-impermeable seal 24
forming pan of the outer container and another substantially gas-permeable
seal 23 forming part of the inner container and force the plunger 14 axially
through the inner container 2 to expel the drug 1.

The needle cover 28 can be attached to the remainder of the syringe by a push
fitting, as shown, by a screw fitting or by any other suitable means. Similarly,
the needle-holding hub 13 can be coupled to the body of the syringe by a push

fitting or a screw fitting.

Figure 16 shows the same syringe as shown in Figure 15 at a point after the

drug has been delivered.
Figure 17 shows an exploded view of the syringe of Figure 15.
Figure 18 shows a sectional exploded view of the syringe of Figure 15.

The needle-holding hub 13 is prevented from moving until desired by the user.
This can be achieved in several ways, including mounting the needle cover 18
around the needle-holding hub so that it contacts the outer container of the
syringe, or including a tear-off strip between the needle-holding hub and the
body of the syringe.

It is also possible to incorporate a mechanism into the needle-holding hub such
that removal of the needle cover 28 causes the needle-holding hub to move
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towards the drug container 2 and break the seals 4, 5. The needle-holding

hub 13 can include a screw thread that is received in a threaded bore formed
in the syringe body. The needle cap can also be connected to the needle-
holding hub by a screw connection, such that initial rotation of the needle
cover 28 causes rotation of both the needle cover and the needle holding hub,
causing the needle-holding hub to travel along the threaded bore. This causes
the needle to pierce the first and/or second seals. Continued rotation of the
needle cover after the needle-holding hub has reached the end of the threaded

bore, causes separation of the needle cover from the needle-holding hub.

Figure 19 shows a section view of the drug container and gas barrier
arrangement of Figure 15. This comprises a substantially gas-permeable inner
container 2 and a substantially gas-impermeable outer container 3 co-moulded
together. In this embodiment of the design a substantially gas-impermeable
seal 5 is maintained in a sealing position against an opening in the
substantially gas-impermeable outer container 3 due to the action of an
elastomeric compression washer 25 retained by a compression washer
retainer 26, and a separate substantially gas-permeable first seal 4 seals a

substantially gas-permeable inner container 2.

The syringe of Figures 15-19 includes a rigid syringe body, held by the user
when dispensing the drug. The rigid syringe body is formed by the dispensing
button 21, the inner and outer containers 2, 3, retainer 26, needle hub
assembly 13 and cover 28.

The other arrangements of seals and containers described in Figures 5 —13
could equally be applied to the syringe design of Figures 15 —18 and to other

embodiments of syringes and autoinjectors.

Figure 20 shows a section view of an alternative version of the autoinjector of
Figure 1 where the substantially gas-impermeable seal 5 is positioned between
the needle 11 and the front of the autoinjector 6 which is pressed against the
patient during administration of the drug. The gas-impermeable seal 5 seals an
opening in a substantially gas-impermeable lower sleeve 31 which contains a
portion of the needle 11. A substantially gas-impermeable barrier is formed
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from the substantially gas-impermeable outer container 3, the substantially
gas-impermeable lower container 29, a substantially gas-impermeable lower
sleeve 31 and a substantially gas-impermeable needle-holding hub 13 which
includes a substantially gas-impermeable sealing feature 30 which seals with
the lower container 29 and a second substantially gas-impermeable sealing
feature 32 which seals with the lower sleeve 31.

Figure 21 is a part view of Figure 20 shown at a larger scale for clarity.

Figure 22 shows a section view of the autoinjector of Figure 20 at a point after
the drug has been administered to the patient. The plunger 14 has moved
relative to the inner container 2 to expel the drug through the needle 11. The
first seal 4 has been broken by the needle 11 and the needle holding hub 13
and second seal 5 has been broken by the other end of needle 11 nearest to

the patient.
Figure 23 is a part view of Figure 22 shown at a larger scale for clarity.

Figure 24 shows a section view of an alternative version of the syringe of
Figure 15 where a substantially gas-impermeable needle cover 28 which is
removed by a user before administration of the drug to a patient comprises a
substantially gas-impermeable seal. A substantially gas-impermeable
container, which also forms the outer rigid body of the syringe, encloses the
drug contact container 2, and is formed from the substantially gas-
impermeable outer container 3, a substantially gas-impermeable upper

seal 24, a substantially gas-impermeable elastomeric compression washer 25,
a substantially gas-impermeable compression washer retainer 26, a
substantially gas-impermeable needle-holding hub 13, which includes a
substantially gas-impermeable sealing feature 30 which seals with the
compression washer retainer 26 and a second substantially gas-impermeable

sealing feature 32 which seals with the needle cover 28.

On removal of the needle cover 28, the user simply pushes the needle-holding
hub 13 towards the drug container 2, in order that the needle 11 pierces the
seal 4, allowing the drug to be dispensed through the needle.
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Figure 25 is a part view of Figure 24 shown at a larger scale for clarity.

Figure 26 shows the same syringe as shown in Figure 24 at a point after the
needle cover 28 has been removed by a user and the drug has been delivered.

Figure 27 shows an alternative version of the syringe of Figure 24 where the
action of the user pushing the button 21 causes the back of the needle 12 to
pierce the substantially gas permeable seal 4. In order to administer the drug
to the patient the user removes a manually removable needle shield 28, which
forms part of the gas barrier as described for Figure 24, and then applies the
front of the syringe 6 to an appropriate area of the patient. The user then
presses the button 21 which causes the inner substantially gas permeable
container 2 and outer substantially gas impermeable container 3 to move
axially towards the patient within rigid outer casing 34, causing the front of the
needle 11 to move forwards into the patient and the rear of the needle 12 to
pierce a substantially gas permeable seal 4. This movement of the button 21
also causes piercing details 22 to pierce an upper substantially gas
impermeable seal 24 and an upper substantially gas permeable seal 23 and
then cause the plunger 14 to be urged axially through the inner container 2

causing the drug to be urged through the needle 11 into the patient.

Figure 28 shows the syringe of Figure 27 at a point after the drug has been

administered to the patient.

It will be obvious to those skilled in the art that the designs described above in
Figure 27 and Figure 28 can be implemented in different ways. For instance,
the seal 4 could be pierced by a component other than the needle such as the
needle holding hub 13. The outer substantially gas-impermeable container
could be sealed by a substantially gas impermeable seal 5 attached directly to
it as described in Figure 5 to Figure 13 so that the seal 5 is pierced by the back
of the needle 12 due to movement of the button 21. Features of Figures 27
and 28 could also be implemented in an autoinjector.
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CLAIMS
1. A syringe for dispensing a drug, comprising:

a rigid syringe body;

a first container, in contact with and enclosing the drug; and

a second container, enclosing the first container, the second container
being less gas permeable than the first container, wherein the second
container partially or fully forms the rigid syringe body or is held within the rigid
syringe body.

2. A syringe according to claim 1, wherein the syringe is an auto-injector.

3. A syringe according to claim 1 or 2, further comprising:

a breaching mechanism forming part of the rigid syringe body,
comprising a user actuated element, wherein movement of the user actuated
element relative to the first container causes the breaching mechanism to form
a breach in the first container to allow the drug to be dispensed through the

breach.

4. A syringe according to claim 3, wherein movement of the user actuated
element causes the breaching mechanism to form a breach in the second

container to allow the drug to be dispensed from the second container.

5. A syringe according to claim 3 or 4, wherein the first container includes
a first seal and wherein movement of the user actuated element causes the

breaching mechanism to breach the first seal.

6. A syringe according to claim 5, wherein the first seal comprises a first
sealing element formed from substantially the same material as a remainder of

the first container.

7. A syringe according to claim 5 or 6, wherein the first seal comprises a

first sealing element of less than 1mm thick.

8. A syringe according to claim 5, 6 or 7, wherein the first seal comprises

cyclic olefin polymer material.
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9. A syringe according to any claim of claims 3 to 8, wherein the second
container includes a second seal and wherein movement of the user actuated

element causes the breaching mechanism to breach the second seal.

10. A syringe according to claim 9, wherein the second seal comprises a

second sealing element of substantially oxygen impermeable material.

11. A syringe according to claim 10, wherein the second sealing element

comprises aluminium, polyamide, EVOH or a fluorocarbon.

12. A syringe according to claim 10 or 11, wherein the first container
includes a first sealing element and wherein movement of the user actuated
element causes the breaching mechanism to breach the first sealing element,

wherein the first sealing element is separate from the second sealing element.

13. A syringe according to any preceding claim, wherein the first container

is separate from the second container.

14. A syringe according to any of claims 1 to 12, wherein the first container

and second container are at least partially co-moulded.

15. A syringe according to claim 10 or 11, wherein the first container
includes a first sealing element, and wherein the first sealing element is

laminated with the second sealing element

16. A syringe according to any preceding claim, further comprising a
substantially moisture impermeable material at least partially surrounding the

second-container.

17. A syringe according to any preceding claim, wherein the first container

comprises cyclic olefin polymer material.

18. A syringe according to any preceding claim, wherein the second
container comprises EVOH or polyamide.
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19. A syringe according to any preceding claim, wherein the first container

or the second container, or both, are at least partially rigid.

20. A syringe according to any preceding claim, wherein the first container
and the second container are formed of substantially transparent material.

21. A syringe according to any preceding claim, further comprising a needle
through which, in use, the drug is dispensed from the syringe.

22. A syringe according to claim 20 when dependent on claim 3, wherein
the needle is part of the breaching mechanism and wherein movement of the
user actuated element causes the needle to breach the first container and/or

the second container.

23. A syringe according to claim 22, wherein, prior to dispensing of the
drug, the needle is positioned between the first and second container.

24. A syringe according to claim 23, wherein the needle has a first end and
a second end, and wherein movement of the user actuated element causes the

first end of the needle to breach the first container.

25. A syringe according to claim 22, 23 or 24, wherein the needle has a first
end and a second end, and wherein movement of the user actuated element

causes the second end of the needle to breach the second container.

26. A syringe according to claim 22 or 23, wherein the needle has a first
end and a second end, and wherein movement of the user actuated element
causes the first end of the needle to breach the first container and the second

container.

27. A syringe according to any preceding claim, further comprising a
plunger receivable in the first or second container for dispensing the drug from

the first container.
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28. A syringe according to claim 27 when dependent on claim 3, wherein
the breaching mechanism includes a pusher assembly configured to breach
the first container and push the plunger within the first container to dispense
the drug.

29. A syringe according to claim 28, wherein the pusher assembly includes

the user actuated element.

30. A syringe according to claim 28 or 29, wherein the pusher assembly is
configured to breach the first container to provide a first breach, through which
the drug is dispensed.

31. A syringe according to claim 30 when dependent on claim 21, wherein

the pusher assembly includes the needle.

32. A syringe according to claim 29 or 30, wherein the breaching
mechanism is configured to breach the first container to provide a first breach
and a second breach, and wherein the syringe is configured so that the drug is
dispensed through the first breach and the pusher assembly is configured to
move through the second breach to push the plunger within the first container.

33. A syringe according to claim 32, wherein the breaching mechanism
includes a breaching element mechanically coupled to the plunger, wherein the
breaching element is configured to breach the first container to provide the first

breach as the plunger moves.

34. A syringe according to claim 33 when dependent on claim 21, wherein

the breaching element includes the needle.

35. A syringe according to claim 27 when dependent on claim 3, further
comprising a plunger for dispensing the drug from the first container, and a
pusher assembly configured to push the plunger to dispense the drug, wherein
the breaching mechanism is not mechanically coupled to the pusher assembly.
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36. A syringe according to claim 35 when dependent on claim 21, wherein
the breaching mechanism comprises a needle hub and the needle mounted to
the needle hub, wherein the needle hub includes the user actuated element,
wherein the syringe further includes a hub housing that is part of the rigid
syringe body, and wherein the needle hub is movable within the hub housing
upon movement of the user actuated element, causing the needle to breach

the first container.

37. A syringe according to claim 36, wherein the hub housing includes a
threaded bore and the needle hub includes a thread received in the threaded
bore such that rotation of the needle hub causes movement of the needle hub

along the threaded bore.

38. A syringe according to any of claims 35 to 37 when dependent on
claim 21, wherein the user actuated element is a removable needle cap
forming part of the rigid syringe body.

39. A syringe according to claim 38, wherein the removable needle cap is

part of the second container.

40. A syringe according to claim 38 or 39, wherein removal of the needle

cap causes the needle to breach the first container.

41. A syringe according to claim 38, 39 or 40, wherein the needle cap is

removable by a screwing action.

42. A method of manufacturing a syringe for dispensing a drug, the syringe
comprising a rigid syringe body, a first container, a second container enclosing
the first container, the second container being less gas permeable than the first
container, wherein the second container partially or fully forms the rigid syringe
body or is held within the rigid syringe body, comprising the steps of:

providing the first container;

filling the first container with the drug;

sealing the first container to enclose the drug; and

subsequently inserting the first container into the rigid syringe body.
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43. A method according to claim 42, further comprising the step of
inserting the first container into the second container subsequent to the steps

of filling and sealing.

44. A method according to claim 42, further comprising the step of coupling
or forming the second container with the first container prior to the steps of

filling and sealing.

45. A syringe subsequently as described herein within reference to the

accompanying drawings.
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