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SYRINGE

TECHNICAL FIELD

The present invention relates to a syringe, particularly to a small volume syringe such as a

syringe suitable for ophthalmic injections.

BACKGROUND ART

Many medicaments are delivered to a patient in a syringe from which the user can dispense the
medicament. If medicament is delivered to a patient in a syringe it is often to enable the patient,
or a caregiver, to inject the medicament. It is important for patient safety and medicament
integrity that the syringe and the contents of that syringe are sufficiently sterile to avoid
infection, or other, risks for patients. Sterilisation can be achieved by terminal sterilisation in
which the assembled product, typically already in its associated packaging, is sterilised using

heat or a sterilising gas.

For small volume syringes, for example those for injections into the eye in which it is intended
that about 0.1ml or less of liquid is to be injected the sterilisation can pose difficulties that are
not necessarily associated with larger syringes. Changes in pressure, internal or external to the
syringe, can cause parts of the syringe to Amove unpredictably, which may alter sealing
characteristics and potentially compromise sterility. Incorrect handling of the syringe can also

pose risks to product sterility.

Furthermore, certain therapeutics such as biologic molecules are particularly sensitive to
sterilisation, be it cold gas sterilisation, thermal sterilisation, or irradiation. Thus, a careful
balancing act is required to ensure that while a suitable level of sterilisation is carried out, the

syringe remains suitably sealed, such that the therapeutic is not compromised.

There is therefore a need for a new syringe construct which provides a robust seal for its content,

but which maintains ease of use.

DISCLOSURE OF THE INVENTION

The present invention provides a pre-filled syringe, the syringe comprising a body, a stopper and
a plunger, the body comprising an outlet at an outlet end and the stopper being arranged within
the body such that a front surface of the stopper and the body define a variable volume chamber
from which a fluid can be expelled though the outlet, the plunger comprising a plunger contact

surface at a first end and a rod extending between the plunger contact surface and a rear portion,
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the plunger contact surface arranged to contact the stopper, such that the plunger can be used to
force the stopper towards the outlet end of the body, reducing the volume of the variable volume
chamber, characterised in that the fluid comprises an ophthalmic solution. In one embodiment,

the ophthalmic solution comprises a VEGF-antagonist.

In one embodiment, the syringe is suitable for ophthalmic injections, more particularly
intravitreal injections, and as such has a suitably small volume. The syringe may also be silicone

free, or substantially silicone free, or may comprise a low level of silicone oil as lubricant.

For ophthalmic injections, it is particularly important for the ophthalmic solution to have
particularly low particle content. In one embodiment, the syringe meets US Pharmacopeia
standard 789 (USP789).

Syringe

The body of the syringe may be a substantially cylindrical shell, or may include a substantially
cylindrical bore with a non circular outer shape. The outlet end of tfxe body includes an outlet
through which a fluid housed within the variable volume chamber can be expelled as the volume
of said chamber is reduced. The outlet may comprise a projection from the outlet end through
which extends a channel having a smaller diameter than that of the variable volume chamber.
The outlet may be adapted, for example via a luer lock type conncction, for connection to a
needle or other accessory such as a sealing device which is able to seal the variable volume
chamber, but can be operated, or removed, to unseal the variable volume chamber and allow
connection of the syringe to another accessory, such as a needle. Such a connection may be
made directly between the syringe and accessory, or via the sealing device. The body extends

along a first axis from the outlet end to a rear end.

The body may be made from a plastic material (e.g. a cyclic olefin polymer) or from glass and
may include indicia on a surface thereof to act as an injection guide. In one embodiment the
body may comprise a priming mark. This allows the physician to align a pre-determined part of
the stopper (such as the tip of the front surface or one of the circumferential ribs, discussed later)
with the mark, thus expelling excess ophthalmic solution and any air bubbles from the syringe.

The priming process ensures that an exact, pre-determined dosage is administered to the patient.

The stopper may be made from rubber, silicone or other suitable resiliently deformable material.
The stopper may be substantially cylindrical and the stopper may include one or more

circumferential ribs around an outer surface of the stopper, the stopper and ribs being
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dimensioned such that the ribs form a substantially fluid tight seal with an internal surface of the
syringe body. The front surface of the stopper may be any suitable shape, for example
substantially planar, substantially conical or of a domed shape. The rear surface of the stopper
may include a substantially central recess. Such a central recess could be used to connect a
plunger to the stopper using a snap fit feature or thread connection in a known manner. The

stopper may be substantially rotationally symmetric about an axis through the stopper.

The plunger comprises a plunger contact surface and extending from that a rod extends from the
plunger contact surface to a rcar portion. The recar portion may include a user contact portion
adapted to be contacted by a user during an injection event. The user contact portion may
comprise a substantially disc shaped portion, the radius of the disc extending substantially
perpendicular to the axis along which the rod extends. The user contact portion could be any
suitable shape. The axis along which the rod extends may be the first axis, or may be

substantially parallel with the first axis.

The syringe may include a backstop arranged at a rear portion of the body. The backstop may be
removable from the syringe. If the syringe body includes terminal flanges at the end opposite the
outlet end the backstop may be configured to substantially sandwich terminal flanges of the body

as this prevent movement of the backstop in a direction parallel to the first axis.

The rod may comprise at least one rod shoulder directed away from the outlet end and the
backstop may include a backstop shoulder directed towards the outlet end to cooperate with the
rod shoulder to substantially prevent movement of the rod away from the outlet end when the
backstop shoulder and rod shoulder are in contact. Restriction of the movement of the rod away
from the outlet end can help to maintain sterility during terminal sterilisation operatiouns, or other
opcrations in which the pressurc within the variablc volume chamber or outside the chamber
may change. During such operations any gas trapped within the variable volume chamber, or
bubbles that may form in a liquid therein, may change in volume and thereby cause the stopper
to move. Movement of the stopper away from the outlet could result in the breaching of a
sterility zone created by the stopper. This is particularly important for low volume syringes
where there are much lower tolerances in the component sizes and less flexibility in the stopper.
The term sterility zone as used herein is used to refer to the area within the syringe that is sealed
by the stopper from access from either end of the syringe. This may be the arca between a seal
of the stopper, for example a circumferential rib, closest to the outlet and a seal of the stopper,

for example a circumferential rib, furthest from the outlet. The distance between these two seals
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