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(57) Abstract: There is provided an injector
comprising a cylindrical housing with a
distal wall and a proximal wall having a
proximal surface (9¢) for abutting the surface
of an injection site, an injection needle (8)
having a sharp distal end (8b) and a sharp
proximal end (8a) and arranged axially dis-
placeable in said housing through a passage
(9b) in said proximal wall, a compressible
container (5) for containing an injection li-
quid and having a proximal wall portion (6)
penetrable by said sharp distal end (8a) of
said needle (8), a compression chamber con-
taining said container (5) and adapted to be
reduced in volume so as to compress said
container (5) to press the injection liquid into
the needle (8), and displacement means (4,
10) for respectively ejecting and retracting
the needle (8).
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Disposable injector for injecting a liquid into a patient

The present invention relates to a disposable automatic injector for injecting an

injection liquid.

In connection with such injectors, there are many different problems related to
safety of use, simplicity of use, price, re-utilisation without sterilisation of the
injection needle, size as regards logistical considerations in connection with

high volume vaccination programs and so on.

Many different solutions to one or more of these problems have been devised,
but there is still a need for an injector that addresses most, if not all, of these

problems in a price effective, simple and easy to use way.

According to the invention, most, if not all, of these problems are addressed in
a novel and effective manner by the injector according to the invention
comprising:

a cylindrical housing with a distal wall and a proximal wall having a proximal
surface for abutting the surface of an injection site,

an injection needle having a sharp distal end and a sharp proximal end and
arranged axially displaceable in said housing through a passage in said
proximal wall

a compressible container for containing an injection liquid and having a
proximal wall portion penetrable by said sharp distal end of said needle,

a compression chamber containing said container and adapted to be reduced
in volume so as to compress said container to press said injection liquid into
said needle, and

displacement means, preferably biasing means, for:

- displacing said compression chamber and said needle in the proximal
direction towards said proximal wall such that said needle is extended outside
said proximal wall,

- causing said sharp distal end of said needle to penetrate into said container,

- reducing the volume of said compression chamber, and
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- displacing said needle, said container and said compression chamber in the
distal direction away from said proximal wall such that the sharp proximal end

of said needle becomes located within said housing.

Hereby, an easy to use, nearly automatic, non-reusable, safe, cheap and

relatively small injector is obtained.

In the following, the invention will be explained more in detail in connection with
the currently preferred embodiment thereof shown, solely be way of example,

in the accompanying drawings, where:

Figs. 1- 9 are schematic cross-sectional views of a currently preferred
embodiment of an injector according to the invention illustrating sequential

positions of the various elements of the injector when carrying out an injection,

Figs. 2a-2c are schematic enlarged scale views of details of Figs. 2 and 3, an

Figs. 10-11 are schematic perspective views of some elements of the currently

preferred embodiment shown in Figs. 1-9.

Referring now to Figs. 1 and 2, the injector device comprises a cylindrical
release housing 1 in which a spring housing 2 is arranged axially displaceable,
and a skin contact housing 9 in which a plunger assembly 3 is arranged axially
displaceable. Skin contact housing 9 has a proximal wall with a proximal
surface 9c intended for being pressed against the skin of a patient during

injection of a liquid

A coil spring 4 is arranged in spring housing 2 such that spring 4 exerts a force

on plunger 3 in the proximal direction (towards proximal surface 9c).

A flexible container, capsule or bladder 5 for containing an injection liquid is
arranged between a pressing surface of plunger 3 and an abutment surface of

a needle guide body 7 in which an injection needle 8 having sharpened
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opposed proximal and distal ends, 8a and 8b respectively, is received axially
displaceable and guided in a passage of the guide body 7 by means of a

needle guide 7b fixedly attached to needle 8.

The proximal end 8a of needle 8 is also received axially displaceable in a
needle passage 9b of skin contact housing 9. The needle passage 9b
protrudes slightly from the skin contact housing proximal wall to form a distally

directed protrusion 9b.

A rubber film or disk 6 is adhered to the outer surface of capsule 5 in the region
to be penetrated by distal end 8b of needle 8. The distal surface of capsule 5 is
adhered to pressing surface of plunger 3 in a region around the centre line of

said pressing surface.

Flexible snap arms 9a of skin contact housing 9 engage recesses 2¢ in spring
housing 2 and ensure that said two housings 9 and 2 cannot move relative to
one another. Release housing 1 is provided with flexible release arms 1a.

Spring housing 2 is provided with blocking arms 2a, and plunger 3 is provided

with locking arms 3a. Spring housing 2 is provided with recesses 2b

The blocking arms 2a ensure that the release arms 1a cannot be pressed
towards one another and thereby prevent the plunger 3 in being displaced in
the proximal direction. Locking arms 3a maintain the spring 4 clamped between

spring housing 2 and plunger 3 by resting on recess 2b.

Skin contact surface 9c of skin contact housing is provided with a not shown
layer of an antiseptic substance covered by a plastic film to protect the

substance during storage.

Referring now to Figs. 2-9, the operation of the injector when carrying out an

injection will be described.
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The first operation steps are that the injector is held by the release housing 1
by a care giver while the protective plastic film is removed from the antiseptic
layer and the antiseptic is applied to the injection site by rubbing the surface 9¢

against the injection site surface.

Thereafter, the care giver presses the release housing 1 towards the skin
housing 9 in the direction of arrow R1 while the skin contact surface 9c is
pressed against the injection site surface. When the release housing is pressed
as far as possible in the proximal direction, the release arms 1a are freed such
that they can be pressed together in the direction of arrows R2 (see Fig. 3 and
Figs. 2a-2c).

When the release arms 1a are pressed together they press the blocking arms
2a inwards which in turn press the locking arms 3a out of engagement with the
recesses 2b whereby the spring 4 is allowed to displace the plunger 3 in the

proximal direction.

From this point on the operation of the injector is automatic, and the care giver
only has to hold the injector stable and pressed against the injection site

surface.

Since the container 5 is adhered, for instance by adhesive, to the pressing
surface of plunger 3 and to the rubber disc 7 as well as the abutment surface of
the needle guide 7, all these elements as well as the needle 8 are pressed by
the spring 4 in the proximal direction as indicated by arrows R3 in Figs 4-7 with

the locking arms 3a gliding along the inner surface of spring housing 2.

In the position shown in Fig. 5 the needle has been inserted in the injection site
and protrusion 9b abuts the needle guide 7b whereby the needle 8 cannot be

extended further outside the housing 9.
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As the needle guide 7 is forced further towards the bottom wall of skin housing
9, the protrusion 9b forces the needle guide 7b and the distal end 8 b of needle

8 through the rubber disc 6 and into the container 5 as shown in Fig. 6.

Further pressure by the spring 4 will now press injection liquid from the
container 5 into and through the needle 8 into the injection site until the entire
contents of the container has been injected as shown in Fig. 7 just before the

container 5 is empty.

When the plunger 3 is as far as it can move in the proximal direction (with the
container 5 empty as shown in Fig. 8) the tensioned locking arms 3a will snap
into the recesses 2c¢ in the spring housing 2 and push the snap arms 9a of skin
housing 9 out of engagement with the recesses 2 c¢ thereby freeing spring
housing 2 from skin housing 9 and locking plunger 3 to spring housing 2 by

means of locking arms 3a engaged in recesses 2C.

This will also allow spring elements 10 shown in Figs. 10 and 11 to displace
spring housing 2 in the distal direction away from skin housing 9 and at the
same time displace needle 8, needle guide body 7, container 5, plunger body 3
and spring 4 in the distal direction until proximal needle end 8a is located within

skin housing 9 as shown in Fig. 9.

Hereby the needle 8 will automatically be retracted from the injection site and
into concealment inside the spring housing and therefore cannot by accident

prick the care giver or others with the risk of infecting them.

Furthermore, the injector cannot be re-utilized, thus eliminating the risk of
infecting other persons because of non-sterilisation of the needle between

multiple injections with the same needle.

The springs 4 and 10 may be replaced by various displacement means, for

instance elastically expandable elements such as rubber bands and may be
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arranged in many different manners as long as the described functions are

achieved.
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Claims

1. A disposable automatic injector for injecting an injection liquid and

comprising:

a cylindrical housing with a distal wall and a proximal wall having a

proximal surface for abutting the surface of an injection site,

an injection needle having a sharp distal end and a sharp proximal

end and arranged axially displaceable in said housing through a

passage in said proximal wall

a compressible container for containing an injection liquid and having

a proximal wall portion penetrable by said sharp distal end of said

needle,

a compression chamber containing said container and adapted to be

reduced in volume so as to compress said container to press said

injection liquid into said needle, and

displacement means, preferably biasing means, for

- displacing said compression chamber and said needle in the
proximal direction towards said proximal wall such that said needle
is extended outside said proximal wall,

- causing said sharp distal end of said needle to penetrate into said
container,

- reducing the volume of said compression chamber, and

- displacing said needle, said container and said compression
chamber in the distal direction away from said proximal wall such
that the sharp proximal end of said needle becomes located within

said housing.

2. A disposable injector according to claim 1 and comprising:

a housing having an axis extending from a distal end to a proximal
end and having a proximal skin contact wall for abutting the injection
region, said contact wall being provided with an aperture for receiving

an injection needle,
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a plunger body having a pressing surface facing in the proximal
direction towards said skin contact wall and arranged for axial
displacement to and fro in said housing between a first distal
position, a first intermediate position, a second intermediate position
and a first proximal position,

a needle guide body having an abutment surface facing in a distal
direction towards said pressing surface and arranged for axial
displacement to and fro between a second distal position, a third
intermediate position and a second proximal position, said guide
body being provided with a passage for receiving and guiding said
injection needle,

said injection needle having a sharp distal end received in said
passage and a sharp proximal end received in said aperture and
arranged for axial displacement between a third distal position and a
third proximal position,

a container for injection liquid arranged between said pressing
surface and said abutment surface and axially displaceable together
with said surfaces, said container being compressible by displacing
said plunger body towards said needle guide body, and said
container being penetrable by said distal end of said needle, and
injection displacement means, preferably biasing means, adapted to
displace said plunger body in said proximal direction such that said
plunger body, said container, said guide body and said needle are
displaced in the following sequence:

- said plunger body and said guide body from said first distal
position and said second distal position, respectively, to said first
and said third intermediate position, respectively, and said needle
from said third distal position to said third proximal position, wherein
said proximal end of said needle projects distally outside said
skin contact wall,

- said plunger body and said guide body from said first and said
third intermediate position, respectively, to said second intermediate

position and said second proximal position, respectively, wherein
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said distal end of said needle has penetrated into said container,
and
- said plunger body from said second intermediate position to said
first proximal position, wherein said container has been compressed
such that at least a portion of the liquid therein has been pressed out
through said proximal end of said needle

- said injector furthermore comprising retraction displacement means,
preferably biasing means, adapted to displace said needle, said
compressed container, said guide body and said plunger body in the
distal direction such that said distal end of said needle is located
within said housing and thus no longer projects outside said skin

contact wall.

. A disposable injector according to claim 2, wherein said injection

displacement means and said retraction displacement means each

comprise a spring element.

. A disposable injector according to claim 2, wherein said injection

displacement means and said retraction displacement means are
constituted by a single biasing means, preferably an elastically

expandable element such as a rubber band or string.

. A disposable injector according to any of the preceding claims, wherein

said injection liquid container is made of a plastic film.

. A disposable injector according to any of the preceding claims, wherein

the region of the container wall which is to be penetrated by said sharp
distal needle end is provided with a sealing film, for instance made of
rubber, that is intended to seal against the side surface of said needle,

when said needle has penetrated into said container.

. A disposable injector according to any of the claims 1-6, wherein the

outer surface of said skin contact wall intended for abutting the skin
around the injection point is provided with an antiseptic means intended

for being applied to the injection site.
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