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cap (2.2) from the first diameter (DI) to a second diameter
(D2) by virtue of a memory effect of the materia of the
needle shield (1.1). The needle shield (1.1) is made by an
injection moulding process.



10

15

20

25

30

WO 2012/000839 PCT/EP2011/060324

Description

NEEDLE SHIELD FOR A SAFETY DEVICE, SAFETY DEVICE AND
INJECTION DEVICE

Technical Field

The present invention relates to a needle shield for a safety device and to a safety
device that provides needle safety. More particularly, the invention relates to a safety
device for pre-filled syringes. The safety device is adapted to avoid accidental needle
stick injuries and needle injuries before, during and after an injection of a medication or
drug contained in the pre-filled syringe. In particular, the safety device provides needle
safety for a subcutaneous self-administrated injection or for an injection administered
by a health-care professional. The present invention further relates to injection devices

comprising a pre-filled syringe.

Background of the Invention

Pre-filled syringes that are filled with a selected dosage of a medication are well known
injection devices for administering the medication to a patient. Safety devices for
covering a needle of a pre-filled syringe before and after use are also well known.
Typically, these devices comprise a needle shield that is either manually moved or

moved by the action of a relaxing spring to surround the needle.

A different type of safety devices known in the state of the art solves the object of
providing needle safety by arranging the pre-filled syringe movable relative to a body,

wherein the pre-filled syringe is retracted into the body after the injection.

The European Patent Application EP 1321 158 A 1 describes a safety device for a

sheathed injection syringe. A needle guard of the safety device has a dilatable opening.
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A ring is movably arranged around the needle guard and is positionable over the distal
portion of the needle guard so as to reconfigure the needle guard and contract the

opening.

Document US 4,871,355 discloses a needle and blood collection tube holder with a
protective covering to reduce the possibility of accidental needle stick injuries. The
tube holder comprises an inner and an outer tube defining a needle protection
chamber. A diaphragm is mounted to the forward end of the outer tube. The diaphragm
includes individual sections or leafs forming a central orifice of variable diameter

adapted expand so that protective sheaths of different sizes may be inserted therein.

Summary of the Invention

It is an object of the present invention to provide an improved needle shield for a safety

device that prevents accidental needle stick injuries.

It is a further object of the present invention to provide an improved safety device for a

pre-filled syringe.

It is a further object of the invention to provide an improved injection device comprising
a pre-filled syringe that is safe to handle and in particular prevents accidental needle

stick injuries.

The object is achieved by a needle shield according to claim 1, a safety device

according to claim 6 and by an injection device according to claim 9.

Preferred embodiments of the invention are given in the dependent claims.

In the context of this specification, the terms distal and proximal are defined from the
point of view of a person performing an injection. Consequently, a distal direction
refers to a direction pointing towards the body of a patient receiving an injection and a

distal end defines an end of an element that is directed towards the body of the patient.
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Respectively, the proximal end of an element or the proximal direction is directed away
from the body of a patient receiving the injection and opposite to the distal end or distal

direction.

A needle shield for a safety device is made from at least two different plastic materials
of different flexibility. The needle shield comprises central aperture of variable diameter.
The central aperture comprises a first diameter for retaining a needle cap therein. The
diameter of the central aperture changes upon removal of the needle cap from the first
diameter to a second diameter by virtue of a memory effect of the material of the
needle shield. According to the invention, the needle shield is made by an injection

moulding process.

In particular, thermoplastic materials are used to make the needle shield of the safety
device. The invention allows an integrated two-component needle shield.
Advantageously, high production rates and minimal scrap losses are achievable by the
process of injection moulding, so that the safety device can be cost-efficiently mass-

produced.

The variable diameter of the central aperture changes to limit an entry-depth of a body
part of a person, in particular a finger, may enter into the needle shield through the
central aperture. Thus, the needle shield with the variable central aperture provides

improved needle safety and prevents accidental needle stick injuries.

Preferably, the variable diameter of the central aperture is provided by a needle shield
that is made from different plastics materials of different flexibility, so that the needle

shield can be cost-efficiently produced in high quantities.

According to a possible embodiment of the invention, the needle shield is made from
an arbitrary combination of plastics material of the following material classes: polymers,
elastomers, silicone and silicone elastomer. Alternatively, the needle shield is made
from natural rubber. The variable diameter of the central aperture is provided by the

material properties of the different plastics materials. Preferably, at least one of the
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plastics materials provides the needle shield with a shape memory. The plastics
materials of the material classes are inexpensive, so that production costs of the

needle shield may be reduced.

According to yet another possible embodiment of the invention, at least one of the
materials used to make the needle shield has a shape memory. The variable diameter
of the central aperture changes from a first diameter to a second diameter by a
memory effect of the material of the needle shield. The second diameter is smaller
than the first diameter and limits the entry-depth of a body part of a person, in
particular a finger, may enter into the needle shield through the central aperture. The
needle shield provides a simple means to improve the needle safety by material
properties. Complicated mechanisms that are prone to malfunction are avoided, which

in turn allows for a reliable use of the needle shield.

According to yet another possible embodiment of the invention, the needle shield
comprises a substantially cylindrical lateral side of the needle shield that is made from
a relatively stiff plastics material. This prevents the needle shield from being deformed

in a way that causes an unintended re-exposure of the hypodermic needle.

According to yet another possible embodiment of the invention, the lateral side of the
needle shield is formed by four substantially planar side walls of the needle shield,

wherein adjacent side walls of the needle shield are orthogonal to each other.

According to yet another possible embodiment, a distal end wall of the needle shield is
made from a relatively flexible plastics material. The distal end wall comprises the
central aperture. The flexible plastics material of the distal end wall is expandable, so

that the variable opening of the central aperture is formed.

In an alternative embodiment, the distal end wall comprises a peripheral part and an
opening part adjacent to the central aperture. The peripheral part of the distal end wall
is made from a relatively stiff plastics material, wherein the opening part of the distal

end wall is made from a relatively flexible plastics material. Thus, a variable central
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aperture is provided, while at the same time the peripheral part of the distal end wall
provides the needle shield with a sufficient stiffness and stability, so that accidental
needle stick injuries are prevented by the needle shield surrounding the hypodermic

needle.

According to the invention, a safety device for a pre-filled syringe comprises a hollow
support body to retain the pre-filled syringe therein and a needle shield slidably
arranged relative to the support body. The needle shield comprises a central aperture

of variable diameter.

The needle shield with the central aperture of variable diameter reduces requirements
of other parts of the safety device, in particular requirements to the spatial dimension
of the support body that is adapted to retain the pre-filled syringe. Thus, the central
aperture with the variable diameters provides a means to reduce production costs for
the safety device. The safety device according to the invention can be cost-efficiently
mass-produced, which in particular allows for a use of the safety device in combination

with disposable pre-filled syringes.

The variable diameter of the needle shield improves the safety features for injection
devices that rely on a mechanism that provides needle safety by surrounding a
hypodermic needle of the pre-filled syringe with the needle shield, or alternatively, for
injection devices that rely on a retraction mechanism, whereby the pre-filled syringe is

retracted within the support body after the injection has been performed.

According to a possible embodiment of the invention, the variable diameter of the
central aperture changes from the first diameter to the second diameter. The
dimensions of the safety device can be adapted to the limited entry-depth. In particular,
the requirements for a safe distance, by which a distal tip of the hypodermic needle
has to be spaced away from the central aperture of the needle shield, are reduced.
This lowers the requirements for other parts of the safety device, like, for example, the
axial length of the support body required to provide needle safety or a spring length of

a spring arranged to bias the needle shield.
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According to another embodiment of the invention, the needle shield is slidable relative
to the support body from at least an advanced position to a retracted position, wherein
the needle shield protrudes the support body in the advanced position. The needle
shield may be made from an opaque plastics material and may be retained in the
advanced position prior to use of the safety device. The hypodermic needle of the pre-
filled syringe retained within the support body is hidden from the patient's view before
the injection by the needle shield in the advanced position. This eases a possible
patient's fear of needles. The safety device is thus particularly suited for performing

self-administered injections.

Alternatively, the needle shield is made from a transparent plastics material. A
healthcare professional that uses the safety device thus can visually confirm the
correct placement of the hypodermic needle relative to the skin of the patient even

when the hypodermic needle is surrounded by the needle shield.

As the safety device is both suited for self-administered injections and injections
carried out by a healthcare professional, the person referred to as the user or the

patient may be one and the same person.

The needle shield in the retracted position allows for a penetration of the skin of the

patient to dispose a medication contained in the pre-filled syringe.

According to yet another possible embodiment, the safety device comprises a spring
that biases the needle shield with respect to the support body in a distal direction. The
spring may be provided as a tension spring, compression spring or torsion spring.
Further alternative spring means are within the scope of the invention. The needle
shield is thus biased towards the advanced position to provide needle safety and/or

hide the hypodermic needle of the pre-filled syringe throughout the injection.

An injection device comprises a safety device with a pre-filled syringe retained therein.

The hypodermic needle is attached to a distal end of the pre-filled syringe that is
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covered by a needle cap. The needle cap is frictionally affixed to the distal end of the
pre-filled syringe. The needle cap protrudes through the central aperture of the needle
shield, whereby the needle shield frictionally engages the needle cap. The injection
device comprising the pre-filled syringe and the safety device combines the
aforementioned advantages and avoids inadvertent needle sticks before, during and

after an injection delivering the medication beneath the skin of patient.

According to a possible embodiment of the invention, the first diameter of the central
aperture corresponds to an outer diameter of the needle cap. The needle cap
frictionally engages the needle cap, whereby the material of the needle cap is stressed.
Upon removal of the needle cap the material of the needle cap relaxes and the central
aperture with the reduced second diameter is formed due to a memory effect of the
material of the needle shield. As the needle cap provides needle safety prior to use,

the needle shield may be initially retained in the retracted position, wherein the needle
cap covering the hypodermic needle protrudes through the central aperture of the
needle shield. When the needle shield is retained in the retracted position prior to use,
the needle cap can be conveniently gripped and removed by a user of the safety

device.

The second diameter of the central aperture is sized to allow the hypodermic needle to
protrude through the central aperture of the needle shield, so that the hypodermic
needle is allowed to penetrate the skin of the patient when the needle shield is in the

retracted position.

According to another embodiment of the invention, the needle shield is retained
against a biasing force exerted upon the needle shield by the spring in the retracted
position. The biasing force is counteracted by the frictional engagement of the needle
shield with the needle cap. Upon removal of the needle cap, the spring relaxes to
move the needle shield towards the advanced position, whereby the hypodermic

needle of the pre-filled syringe is hidden from the view of the patient.
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Further scope of applicability of the present invention will become apparent from the
detailed description given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating possible embodiments of
the invention, are given by way of illustration only, since various changes and
modifications within the spirit and scope of the invention will become apparent to those

skilled in the art from this detailed description.

Brief Description of the Drawings

The present invention will be better understood from the detailed description given in
the following. The accompanying drawings are given for illustrative purposes only and

do not limit the scope of the present invention.

Figure 1 shows a perspective view of a distal end section of an injection device
comprising a pre-filled syringe and a safety device with a needle shield according to a
first embodiment, wherein the needle shield comprises a central aperture of variable

diameter.

Figure 2 shows a sectional view of a distal end section of an injection device
comprising a pre-filled syringe and a safety device with the needle shield according to
the first embodiment, wherein the needle shield comprises a central aperture of

variable diameter.

Figure 3 shows a sectional view of an injection device with the needle shield

according to the first embodiment.

Figure 4 shows a perspective view of a distal end section of an injection device
comprising a pre-filled syringe and a safety device with a needle shield according to a
second embodiment, wherein a central aperture of the needle shield has a first

diameter.
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Figure 5 shows a perspective view of a distal end section of an injection device
comprising a pre-filled syringe and a safety device with the needle shield according to
the second embodiment, wherein the central aperture of the needle shield has a

second diameter.

Corresponding parts are marked with the same reference symbols in all figures.

Detailed Description of Preferred Embodiments

Figure 1 shows a perspective view of a distal end section of an injection device D.
Figure 2 shows the sectional view of the distal end section according to figure 1 and

figure 3 shows a perspective view of the whole injection device D.

The injection device D comprises a safety device 1 and a pre-filled syringe 2 retained
within the safety device 1. The safety device 1 comprises a needle shield 1.1
according to a first embodiment of the invention. The injection device D shown in
figures 1 and 3 is in a packaged state as it would be presented to an end-user. The
needle shield 1.1 is slidable relative to a support body 1.2 between at least one

advanced position | and a retracted position II.

With reference to figure 1, the needle shield 1.1 is retained in the retracted position 1
prior to use and substantially received within an open distal end of a tubular support

body 1.2 prior to use of the safety device 1.

Alternatively, the needle shield 1.1 may be retained in the advanced position | prior to
use. With reference to figure 3, the needle shield 1.is shown in the advanced position |

after removal of the needle cap 2.2.

Alternatively, the hollow needle shield 1.1 is sized to receive the open distal end of the
support body 1.2. In this alternative embodiment, the needle shield 1.1 slides over the

support body 1.2 when these parts 1.1, 1.2 are slid relative to each other. Prior to use,
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a distal end of the support body 1.2 is substantially received within the needle shield
1.1.

As best seen in figure 3, the pre-filled syringe 2 retained in the support body 1.2
comprises a hypodermic needle 2.1 that is covered by the needle cap 2.2 prior to use.
The pre-filled syringe 2 is retained within the support body 1.2, so that the needle cap
2.2, as illustrated in figure 1, protrudes the support body 1.2 in a distal direction and

can be easily gripped and manually removed before use of the injection device D.

Additionally, the needle cap 2.2 frictionally engages the needle shield 1.1 to retain the

needle shield 1.1 in the retracted position II.

Before the injection is carried out, the needle shield 1.1 is retained in the retracted
position 11 and substantially received within the support body 1.2. The needle shield 1.1
is made from flexible materials, especially from two different plastics materials of
different flexibility that may comprise a polymer, an elastomer, silicone and/or a

silicone elastomer.

The needle shield 1.1 is made by the process of an injection moulding. The needle

shield 1.1 is made from thermoplastic plastics materials.

The needle shield 1.1 of the first embodiment is made from two different plastics
materials of different flexibility. The needle shield 1.1 is made by the process of a two
shot injection moulding. At least one of the plastics materials being used to form the
needle shield 1.1 provides the needle shield 1.1 with a shape memory, so that the

needle shield 1.1 is able to return to a pre-determined shape upon stress relief.

The combination of a relative rigid and a relative flexible material allows the needle
shield 1.1 to retain its substantial cylindrical shape whilst being able to stretch over the
needle cap 2.2 covering the hypodermic needle 2.1 of the pre-filled syringe 2 prior to

use.



10

15

20

25

30

WO 2012/000839 PCT/EP2011/060324
11

Alternatively, the needle shield 1.1 is made from natural rubber.

Figure 2 shows a sectional view of a distal end section of the support body 1.2 with the
needle shield 1.1 retained therein. The needle shield 1.1 comprises a distal end wall
1.1.1 made from a flexible material like an elastomer, silicone or a silicone elastomer.
The lateral side 1.1.2 of the substantially cylindrical needle shield 1.1 is made from a

relative rigid and stiff plastics material.

Alternatively, the lateral side 1.1.2 is substantially made from a relative flexible material
like an elastomer. The lateral side 1.1.2 comprises a plurality of stiffening ribs made
from a relative rigid plastics material to provide the needle shield 1.1 with the required
stiffness. The stiffening ribs may extend parallel to the central axis A and/or be
oriented perpendicular to the central axis A and have the form of circumferential rings

moulded into the substantially tubular needle shield 1.1.

The distal end wall 1.1.1 comprises a central aperture 1.1.3 aligned on the central axis
A.The central aperture 1.1.3 has a diameter of variable width. In the packaged state
shown in figure 1, the flexible material of distal end wall 1.1.1 is stretched over the
needle cap 2.2 protruding the needle shield 1.1 in the distal direction. The material of
the distal end wall 1.1.1 is stressed, so that the central aperture 1.1.3 exhibits a first

diameter D1 that corresponds to an outer diameter of the needle cap 2.2.

Figure 3 shows an example of the injection device D comprising the needle shield 1.1
according to the first embodiment. The injection device D comprises the pre-filled
syringe 2 and the safety device 1. The safety device 1 comprises an outer body 1.3
slidably arranged relative to the support body 1.2. The pre-filled syringe 2 comprises a
barrel 2.3, the hypodermic needle 2.1 affixed to a distal end of the pre-filled syringe 2,
a piston 2.4 and a piston rod 2.5. The hypodermic needle 2.1 is in fluid communication
with an inner cavity 2.3.1 of the pre-filled syringe 2 containing a medication. The piston
2.4 provides a fluid-tight seal for a proximal end of the inner cavity 2.3.1 . The piston

2.4 is movable in the distal direction by actuating the piston rod 2.5, which in turn can
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be actuated by moving the outer body 1.3 with respect to the support body 1.2 in the

distal direction.

In the example shown in figure 3, the pre-filled syringe 2 is affixed to by releasable
mounting means 1.4. After an injection has been performed, the mounting means 1.4
is released by the action of a relaxing spring 1.5 arranged within the safety device 1.
The spring 1.5 may be provided as a compression spring, a torsion spring or a tension
spring. Further alternative kinds of springs are possible. The spring 1.5 biases the

needle shield 1.1 with respect to the support body 1.2 in the distal direction.

As indicated in figure 1, the needle shield 1.1 is retained in the retracted position 1
against the biasing force exerted upon the needle shield 1.1 by the frictional

engagement of the needle shield 1.1 with the needle cap 2.2.

Figure 3 illustrates the injection device D after removal of the needle cap 2.2. Upon
removal of the needle cap 2.2, the spring 1.5 moves the needle shield 1.1 in the distal
direction to the advanced position 1, wherein the hypodermic needle 2.1 is surrounded
by the needle shield 1.1 in the advanced position 1. Furthermore, the flexible material
of the distal end wall 1.1.1 expands and unbends upon removal of the needle cap 2.2
as a consequence of the stress relief, so that a central aperture 1.1.3 with a reduced
second diameter D2 is formed. The second diameter D2 of the central aperture 1.1.3 is
thus established due to a memory effect of the materials being used in the production

of the needle shield 1.1.

During the injection, the needle shield 1.1 is moved to the retracted position 11, in which
the hypodermic needle 2.1 protrudes through the central aperture 1.1.3 with reduced

second diameter D2 to dispose a medication beneath the skin of a patient.

Alternatively, the needle shield 1.1 may be retained in the advanced position | prior the
injection, wherein the needle shield 1.1 in the advanced position | protrudes the

support body 1.2 distally prior to use of the safety device 1.
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Additionally or alternatively, the needle shield 1.1 may be releasably retained or
permanently locked to the advanced position |to prevent a re-exposure of the

hypodermic needle 2.1 .

Figure 4 shows a safety device 1for a pre-filled syringe 2 with a needle shield 1.1
according to a second embodiment of the invention. The safety device lis in a
packaged state as it would be presented to an end-user. The safety device 1

comprises the hollow needle shield 1.1 with a substantially square cross-section.

Alternatively, the needle shield 1.1 may have a substantially rectangular cross-section

or be of conventional cylindrical form with a circular cross-section.

Additionally, the needle shield 1.1 may comprise an outwardly protruding flange that

rests on the skin of a patient during the injection.

The needle shield 1.1 is received within a hollow support body 1.2 with a substantially
square cross-section, wherein the needle shield 1.1 is slidable with respect to the
support body 1.2 between an advanced position | and a retracted position 11 parallel to
the central axis A of the safety device 1. Prior to use of the safety device 1, the needle
shield 1.1 is retained in the advanced position 1, wherein the needle shield 1.1

protrudes the support body 1.2.

Alternatively, the support body 1.2 may comprise a substantially rectangular cross-

section.

The injection device D comprises the safety device 1 with the pre- filled syringe 2
retained therein. The pre-filled syringe 2 is retained within the support body 1.2, so that
the hypodermic needle 2.1 of the pre-filled syringe 2 protrudes the support body 1.2 in
a distal direction. The needle shield 1.1 in the advanced position | surrounds and hides
the hypodermic needle 2.1 from the view of the user when the pre-filled syringe 2 is

retained within the support body 1.2.
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A distal end wall 1.1.1 of the needle shield 1.1 is orientated perpendicular to the lateral
side 1.1.2 that is formed by four substantially planar shield side walls. The distal end
wall 1.1.1 is designed to rest onto the skin of a patient during the injection and
comprises a circular central aperture 1.1.3. The central aperture 1.1.3 has a first
diameter D1 corresponding to an outer diameter of a needle cap 2.2 frictionally held on
the distal end of the pre-filled syringe 2, wherein the needle cap 2.2 covers the
hypodermic needle 2.1 prior to the injection. The needle cap 2.2 distally protrudes
beyond the distal end wall 1.1.1, so that the needle cap 2.2 can be manually removed

before usage of the safety device 1.

The needle shield 1.1 according to the second embodiment is made from two materials
of different flexibility. The lateral side 1.1.2 formed by the planar side walls of the
needle shield 1.1 and a peripheral part 1.1.4 of the distal end wall 1.1.1 are made from

a relatively stiff plastics material.

As best seen in figures 4 and 5, the distal end wall 1.1.1 comprises an opening part
1.1.5 adjacent to the central aperture 1.1.3. The opening part 1.1.5 is made from a
flexible and stretchable plastics material like silicone or silicone elastomer. The central

aperture 1.1.3 has a variable diameter.

When the needle cap 2.2 is attached to the pre-filled syringe 2 and received inside the
central aperture 1.1.3, the opening part 1.1.5 stretches around the needle cap 2.2 to
frictionally hold the needle cap 2.2 in the central aperture 1.1.3. After removal of the
needle cap 2.2, the flexible material of the opening part 1.1.5 unbends and expands as
a consequence of the stress relief resulting in the central aperture 1.1.3 with reduced
width and smaller second inner diameter D2. The second inner diameter D2 of the
central aperture 1.1.3 is dimensioned to allow the hypodermic needle 2.1 to protrude
through the central aperture 1.1.3, whereas a finger of a person is prevented to enter
the interior through the central aperture 1.1.3 when the hypodermic needle 2.1 is

covered by the needle shield 1.1 to avoid needle stick injuries.
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The safety device 1 comprises penetration depth limiting means to limit the penetration
depth of the hypodermic needle 2.1 during an intramuscular or subcutaneous injection.
The penetration depth limiting means comprise two limiter catches 1.1.6 connected to
the needle shield 1.1, wherein each limiter catch 1.1.6 moves within a limiter recess
1.2.1 formed into one side wall of the support body 1.2. The limiter recess 1.2.1

extends along an axial length of the support body 1.2 that corresponds to the
penetration depth.
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Claims

1. A needle shield (1.1) comprising at least two different plastic materials of
different flexibility and a central aperture (1.1.3) of variable diameter (D1, D2), wherein
the central aperture (1.1.3) comprises a first diameter (D1 ) for retaining a needle cap
(2.2) therein, wherein the diameter of the central aperture (1.1.3) changes upon
removal of the needle cap (2.2) from the first diameter (D1 ) to a second diameter (D2)
by virtue of a memory effect of the material of the needle shield (1.1), characterized in

that the needle shield (1.1) is made by an injection moulding process.

2. A needle shield (1.1) according to claim 1,
characterized in that the needle shield (1.1) is made from an arbitrary combination of
plastics materials of the following classes: polymer, elastomer, silicone and silicone

elastomer.

3. A needle shield (1.1) according to one of the previous claims,
characterized in that a distal end wall (1.1.1) of the needle shield (1.1) is made from a

relatively flexible plastics material.

4. A needle shield (1.1) according to one of the previous claims,
characterized in that a peripheral part (1.1.4) of a distal end wall (1.1.1) is made from a
relatively stiff plastics material, whereas an opening part (1.1.5) of the distal end wall

(1.1.1) is made from a relatively flexible plastics material.

5. A safety device (1) for a pre-filled syringe (2) comprising
- a hollow support body (1.2) to retain the pre-filled syringe (2) therein and
- a needle shield (1.1) according to one of the previous claims, wherein the

needle shield (1.1) is slidably arranged relative to the support body (1.2).

6. A safety device (1) according to claim 5,
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characterized in that the needle shield (1.1) is slidable relative to the support body
(1.2) from at least an advanced position (I) to a retracted position (ll), wherein the

needle shield (1.1) protrudes the support body (1.2) in the advanced position (I).

7. A safety device (1) according to claim 5 or 6,
characterized in that the safety device (1) comprises a spring (1.5) that biases the

needle shield (1.1) with respect to the support body (1.2) in a distal direction.

8. An injection device (D) comprising a safety device (1) according to one of the
previous claims 5to 7 and a pre-filled syringe (2) with a hypodermic needle (2.1)
attached to a distal end of the pre-filled syringe (2), wherein the hypodermic needle
(2.1) is covered by a needle cap (2.2) frictionally affixed to the distal end of the pre-
filled syringe (2),

characterized in that the needle cap (2.2) protrudes through the central aperture (1.1.3)
of the needle shield (1.1), whereby the needle shield (1.1) frictionally engages the

needle cap (2.2).

9. An injection device (D) according to claim 8,
characterized in that the first diameter (D1) of the central aperture (1.1.3) corresponds

to an outer diameter of the needle cap (2.2).

10. An injection device (D) according to claim 8 or 9,
characterized in that the second diameter (D2) of the central aperture (1.1.3) is sized
to allow the hypodermic needle (2.1) to protrude through the central aperture (1.1.3) of

the needle shield (1.1).

11. An injection device (D) according to one of the previous claims 8 to 10,
characterized in that the needle shield (1.1) is retained against a biasing force exerted
upon the needle shield (1.1) by the spring (1.5) in the retracted position (ll) by the

frictional engagement of the needle shield (1.1) with the needle cap (2.2).
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