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The invention relates to a process for manufacturing an
injection device of the pre-filled type comprising
producing, in a deformable plastice material, a tubular
syringe body (101} equipped with an external locking element
{104} suitable for deforming radially between retracted and
dilated positions, producing a tubular sheath (108) equipped
with an internal locking element (110, 111) paired with that
of the syringe bhedy (101), fitting the sheath {109} round
the syringe body (101}, by & relative sliding of these
latter permitted by the radial retraction of the locking
element (104) of the syringe body (101), and introducing
into the syringe body (101} a rigid pre-filled container
suitable for bringing the locking element (104) of the said
syringe body into its dilated position, enabling an
irreversible locking of the sheath (109) to be obtained once
it has been brought, after injection, into an advanced,
post-use protection position.

CLatm
1, & process for manufacturing a pre-filled injection

device comprising an injection needle

characterised in that it comprises:

- producing a tubular syringe body

of a deformable plastics material, equipped towards
L2
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one of its ends, called the rear end, with finger-hold
elements and towards its other end,
called the front end, with an external locking element
suitable for
deforming radially between a retracted position and a

dilated position,

- producing a tubular sheath of a
shape suitable for being able to slide along the
syringe body . comprising an
internal locking element )
paired with that of the said syringe body in the
dilated positicn of this latter, arranged towards one
of its ends, called the rear end,

- offering up the rear end of the sheath
opposite the front end of the syringe body
and causing the said sheath and
syringe body to slide with respect to each other, this
gliding being permitted thanks to the radial retraction
of the locking element cof the said syringe body, so as
te bring the rear end of the sheath
to rest adjacent to the finger-hcld elements
of the syringe body in a position, called
the injection position, in which the said sheath
extends externally alcng the syringe body and in which
at least the front end of the said syringe bedy is
disengaged,

../3
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introducing into the syringe body
a rigid pre-filled container

of external cross-section paired with the internal
cross-section of the syringe body suitable for bringing
the external locking element

of the syringe body into its dilated position
and preventing any further radial deformation of the
said locking element, the said rigid container being
equipped with means
for injecting the liguid contained in the latter,

and locking the syringe body .
and the rigid container ) in

translation with respect to each other.




e
!

s b
. ¢
“se »
sene
aeet
e
s e w
. es
. s
* ®
sew @
. o
.
cane
save
-
.
+ .

ABSTRACT

The invention relates to a process for manufacturing an
injection device of the pre-filled type comprising
producing, in a deformable plastics material, a tukbular
syringe body (101) egquipped with an external locking element
(104) suitable for deforming radially between retracted and
dilated positions, producing a tubular sheath (109) equipped
with an internal locking element {110, 111) paired with that
of the syringe body {101), fitting the sheath (109) round
the syringe body (101), by a relative sliding of these
latter permitted by the radial retraction of the locking
element (104) of the syringe body (101), and introducing
into the syringe body (101) a rigid pre-filled container
suitable for bringing the locking element (104) of the said
syringe body into its dilated position, enabling an
irreversible locking of the sheath (109} to be cbtained once

it has been brought, after injection, into an advanced,
post-use protection position.
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Process for manufacturing an injection device of the pre-filled type
containing a dose of liquid for injection, and injection device

produced

The following statement is a full description of this invention including the

best method of performing it known to us:-
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The invention relates to a process for manufacturing an
injection device of the pre-filled type containing a dose of
liguid for injection. It extends to an injection device
produced according to this manufacturing process.

Currently all the pre-filled syringes on the market have a
cap, intended to protect the needle prior to use, which is
removed for the injection tc be administered and then
replaced after injection so as to prevent the subsequent
risks of pricking with the soiled needle.

A design of this kind has a major disadvantage arising from
the fact that when re-capping the needle, the cap must be
offered up opposite the end of this needle. Thig
requirement is in fact the cause of relatively frequent
accidents due to pricking, with all the rigks that such
pricks from a soiled needle involve. Furthermore, such
syringes offer no safeguard whose purpese ig tc prevent
their re-use and must therefore be the subject of special
care as regards their destruction.

Despite these crucial disadvantages, no rational solution,
either from the point of view of industrial-scale
manufacture or from the point of view of ease of use of the
gyringes, has as yet been put forward in respect ¢f pre-
filled syringes, which aims to equip them with a protection
system suitable for aveoiding the rigks of pricking after use
and preventing further use.
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Summary of the Invention

A first aspect of the invention is a process for manufacturing a pre-
filled injection devics comprising an injection needle characterised in that it
comprises:

- producing a tubular syringe body of a deformable plastics material,
equipped towards one of its ends, called the rear end, with finger-hold
elements and towaids its other end, called the front end. with an external
locking element suitable for deforming radially between a retracted position
and a dilated position,

- producing a tubular sheath of a shape suitable for being able to slide
along the syringe body comprising an internal locking element paired which
cooperates with the external locking element of the said syringe body when
in the dilated position, arranged towards one of its ends, called the rear end,
- offering up the rear end of the sheath opposite the front end of the
syringe body and causing the said sheath and syringe body to slide with
respect to each other, this sliding being permitted due to the radial retraction
of the locking element of the said syringe hody, so as to bring the rear end of
the sheath to rest adjacent to the finger-hold elements of the syringe body in
a position, called the injection position, in which the said sheath extends
externally along the syringe body and in which at least the front end of the
said syringe body is uncovered,

- intreducing into the syringe body a rigid pre-filled container of
external cross-section equal to the internal cross-section of the syringe body
suitable for bringing the external locking element of the syringe body into its
dilated position and preventing any further radial deformation of the said
locking element, the said rigid container being equipped with means for
injecting the liquid contained in the latter,

- and locking the syringe body and the rigid container in translation
with respect to each other.

A preferred embodiment of the invention has a low cost price and is
designed to avoid any risk of pricking after use and to prevent any
subsequent re-use.

An advantage of at least some embodiments of the invention is that a
less costly injection device may be provided, combining the abovementioned
advantages and incorporating a traditional pre-filled syringe of the type
currently in use.




A further advantage of at least some embodiments of the invention is
that the injection device may permit the liquid to be injected to be isolated
from the injection needle up to the time of the injection.

A further advantage of at least some embodiments of the invention is
that the injection device may have a very low "dead" volume and thus enable
very small doses of liquid to be injected.

A further advantage of at least some embodiments is that the injection
device may be particularly suitable for permitting an injection requiring the
syringes to be held in an inclined position with respect to the point of
injection.

The process according to the invention thus comprise producing a
syringe body and a sheath:

- the assembly of which is obtained, initially, by a simple sliding of the
said syringe body and sheath with respect to each other, this sliding being
permitted by the radial retraction of the external element of the syringe body,
- then forming a non-deformable structure thanks to the introduction
into the interior of the syringe body of a rigid container designed radially ta
dilate the external element of the said syringe body and prevent
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any subsequent radial deformation of the latter, thus
guaranteeing an irreversible locking of the sheath in

its advanced position.

The manufacture of an injection device according to the
invention is thus achieved in two very simple operations
each comprising causing an element to slide longitudinally
with respect to another. Manufacture of this kind can
therefore eagily be automated and lead to a high rate of

production of injection devices having a low cost price,

Furthermore, the injection device produced is designed to
prevent any risk of accident. 1In fact, it is equipped with
a protection sheath caused to slide towards the front, once
the injection has been administered, without any risk of
pricking because the needle is re-covered by moving this
sheath in the direction of the front end of the syringe
body. In addition, once it is in its advanced position this
sheath iz locked in translation with respect to the syringe
body, thus preventing any re-use of the injection device.

It should also be noted that the rigid container, which

verforms the particular functicn of making the syringe body
rigid, can be put in place either in a pPreliminary phase at
the time of manufacture or solely at the time of use of the

injection device.

It is appropriate to stress that the internatiomal patent
application WO-95 04 565 describes a suction syringe
comprising a protection sheath, and of which a priori the
sheath is caused to slide along the syringe in order to

assemble these elements.

Nevertheless, the syringe is produced from a rigid plastics
material and also has a rectangular cross-section, and so it
cannot be deformed radially, unlike that of the invention.
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in practice therefore, the sheath can only slide along the
syringe either if this syringe is deformed by nipping by a
mechanical or manual action, or the rear lugs 30, 31 of the
sheath are spread by a mechanical or manual action.

Furthermore it should be noted that this patent specifies particular
embodiments in which: '

- the windows provided in the sheath and the syringe have
the sole function of enabling the dose container to be
seen,

- this dose container is not a rigidifying element
intended to ensure that the sheath is irreversibly
locked in its advanced position, since because of the
design of the locking elements, this irreversible
locking is obtained whether the dose container is
housed in the syringe body or not.

In fact, even if this patent describes an injection device
whose manufacturing process has certain similarities with
that of the invention, the general ccncept on which the
invention is based differs totally from that of the process
of this patent.

According to a first preferred embodiment, a syringe body is
produced comprising a peripheral wall equipped with at least
one longitudinal slot oppesite the external

locking element, suitable for permitting the radial
deformations of the said locking element.

In this case the radial deformations of the external element
of the syringe body are permitted thanks to the presence of
at least one slot, which leads this external element to
retract so as to enable the intermal locking element of the
sheath to pass and then to dilate when the rigid container
is introduced.
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According to a second preferred embodiment, a syringe body
is produced comprising a front end portion in the shape of a
truncated cone of decreasing cross-section in the direction
of the front end of the said syringe body, and on which the
external locking element is arranged, the said truncated-
cone-shaped portion being equipped longitudinally with
weakness zones suitable for permitting its radial dilation.

In this case the front end of the syringe bedy is pre-
formed, when the said syringe body is moulded, so as to form
the external locking element in a retracted position
permitting the internal locking element of the sheath to
pass, the presence of weakness zones enabling this external
locking element to be brought into its dilated position

radially when the rigid container is introduced.

According to a preferred embodiment intended to prevent any
untimely sliding of the sheath before and during the
injection, the respective rear ends of the sheath and of the
syringe body are secured, in their injection position, by
holding means suitable for being able to vield under the
effect of a longitudinal tensile force applied to the sheath
and intended to make it slide towards the front with respect
to the syringe body.

Such holding means may comprise either paired enclosing
structures provided at the respective rear ends of the
sheath and of the syringe body, enabling them to be secured
in a detachable manner. They way also comprise at least one
securing point achieved by any per se known method such as

heat welding, ultrascnic welding etc.
Acceording to a first preferred embodiment:

- a syringe body is produced which is equipped with a
front end having the form of a sleeve,
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- a rigid container comprising a pre-filled syringe with
an injection needle and having a front portion of a
shape suitable for being accommodated in the sleeve of
the syringe body, so that the injection needle extends
in the extension of the said syringe body, is
introduced into the syringe body.

This embodiment enables an injection device to be produced
which comprises, by way of rigid container, a traditional
pre-filled syringe like the current glass syringes, whilst
equipping the said syringes, at reduced cost, with a
protection system which guarantees against any risk of

accident after use.
According to a second preferred embodiment:

- a syringe body is produced which is equipped towards
its front end with a nose pilerced longitudinally by a
bore of cross-section suitable for accommodating an

injection needle,

- ‘an injection needle is introduced into the bore of the
nose of the syringe body, so that it has an active
injection portion in the extension of the said syringe
body, and a piercing portion opening intc the interior
thereof,

- the injection needle is secured in the bore of the nose

of the syringe body,

- and a rigid, pre-filled container egquipped with a
sealing element suitable for being pierced by the
piercing portion of the injection needle is introduced

into the syringe bedy.

This embodiment enables an injection device to be produced

which comprises, by way of rigid container, any traditional
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container whose sealing system can be pierced by a needle in
order to administer the injection. A container of this kind
can thus comprise a simple cartridge of the type used, for

example, in the dental field.
According to a third preferred embodiment:

- a syringe body is produced which is equipped with a
front end sealed by a front end wall pierced by an
aperture, and comprises a longitudinal bore, arranged
in ites peripheral wall, extending between the said
front wall and a radial internal duct opening in the
interior of the said syringe body, this radial duct
being arranged at a distance from the front wall and
being juxtaposed longitudinally to a shoulder
delimiting, inside the syringe body, an end chamber,
incorporating the said radial duct, of smaller cross-
section than the standard internal cross-section of the

said syringe body,

- an injection needle is introduced intc the longitudinal
bore so that it has an active injecticn portion in the

extension of the front wall of the syringe body,

- the injection needle is secured in the longitudinal

bore of the syringe body,

- and inte the interior of the syringe body is introduced
a rigid pre-filled tube of cross-section suitable for
coming to rest against the internal shoulder of the
said syringe body, the said rigid tube being sealed,
towards each of its ends, by a sliding plug,
respectively called front and rear, the front plug
having a shape suitable for being accommodated in the
end chamber of the syringe body, when the rear plug
slides, in a position in which it comes to rest against
the front wall and disengages the radial duct.
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This embodiment enables injection devices to be produced
which have a very low "dead" velume, particularly suitable
for injecting very small doses of liquid.

Fruthermore, because of the position of the injection needle
arranged laterally with respect to the syringe body, and by
means of a correct orientation of the chamfer of the active
injection portion thereof, this injection device is
particularly suitable for permitting an injection (in the
abdomen for example) which requires the injection needle to
be held in an inclined position with respect to the
injection point.

Furthermore, for each of the above-mentiocned applications,

the front end of the syringe body is advantagsously capped,
in traditional manner, in order to protect the needle prior
to use and to prevent amy risk of pricking with the latter.
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A second aspect of the invention is an injection device of the pre-filled
type comprising an injection needle characterised in that it comprises in
combination:

- a tubular syringe body made of a deformable plastics material,
equipped towards one of its ends, called the rear end, with finger-hald
elements and towards its other end, called the front end, with an external
locking element suitable for deforming radially between a retracted position
and a dilated position,

- & tubular sheath of internal cross-section suitable for being able to

slide along the syringe body, equipped with an internal locking element
which cooperates with the external locking element of the syringe body when
in the dilated position, arranged towards one of its ends, called the rear end,
the said sheath being suitable for being able to slide between two positions:

a rear, injection, position in which the rear end of the sheath rests
adjacent to the finger-hold elements of the syringe body on the one hand, and
at least the front end of the syringe body is uncovered on the other hand,

a front, post-use protection, position in which the respective locking
elements of the sheath and of the syringe body are in a state of cooperation
on the one hand, and the sheath covers the front end of the syringe body and
is an extension of the syringe body on the other hand,

- a rigid pre-filled container introduced into the interior of the syringe
body and of the external cross-section equal to the internal cross-section of
the said syringe body, suitable for bringing the external locking element of
the syringe body into its dilated position and for preventing any radial
deformation of said locking element,

- and means for the relative locking in translation of the rigid container
and the syringe body.
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According to a first preferred embodiment the syringe body comprises
a front end portion of decreasing cross-section in the direction of the front
end of the said syringe body, on which portion the external locking element
is arranged, the said truncated-cone-shaped portion being equipped

longitudinally with weakness zones suitable for permitting its radial dilation,

According to a second preferred embodiment the syringe body
comprises a peripheral wall equipped with the at least one longitudinal slot
extending opposite the external locking element, suitable for permitting the
radial deformations of the said external locking element.

In this case, furthermore, the syringe body advantageously has a
peripheral wall equipped with two diametrically




1¢

15

20

25

30

11

opposed longitudinal slots. Thisg arrangement of
longitudinal slots is in faet advantageous when the syringe
bodies are produced by plastic moulding.

According to an optional feature of the invention:

- the locking element of one of the components, syringe
bedy or sheath, has the form of an annular boss
comprising an annular groove and notches, arranged
either gside thereof,

- the locking element of the other component, sheath or
syringe body, comprises an annular rib
delimiting a secticn paired with the section of the
bottom of the groove of the boss of the first
component .

Furthermore, the notches of the locking element arranged on
cne of the components, syringe body or sheath, and locatead
towards the end of the said component, advantageously have a
thickness greater than that of the second notches delimiting
the groove of the said locking element. :

As a result, the first notches cause a radial deformation of
the syringe body which facilitates the passage of the
second notches and ensures an easy fitting of the gheath
on the said syringe body.

Furthermore according to a further optional feature of the

invention, the second notches of the locking element
arranged c¢n one of the components, syringe body or sheath,
have a front face which extends according te a chord of the
said component and is suitable for obtaining at the said
notches a perimeter at least equal to that of the other
component opposite the latter’s annular rib.
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The sheath is thus simply deformed triangularly on the
passage of the second notches gver the annular

locking rib, without having to be radially dilated in order
for this passage to take place, which facilitates bringing
the said sheath into its advanced locking position, after
use.

According to another optional feature of the jnvention the syringe

body has an internal diameter appreciably larger than the
external diameter of the rigid container, and comprisges
longitudinal intermal ribs opposite the internal

locking element of the said syringe body, determining a
diameter paired with the external diameter of the rigid
container,

This arrangement enables a label te be placed round the
rigid container and an intimate contact between the syringe
body and the rigid container to be cbtained when the latter
is introduced, despite the extra thickness that this label
forms,

According to a first breferred embodiment of this injection
device:

- the syringe body comprises a front end having the form
of a sleeve,

- the pre-filled rigid container comprises a pre-filled
Syringe having an injection needle, and having a front
portion of a shape suitable for being accommodated in
the sleeve of the syringe body, so that the injectieon
needle extends in the extension of the said syringe
body.

Furthermore, when the pre-filled syringe is traditionally
equipped with a rear end comprising a finger-hold flange,
the syringe body then preferably comprises, at
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its rear end, radial notches guitable for accommodating
the said flange and for ensuring the locking in translation
of the said pre-filled syringe.

Furthermore, the radial notches are preferably arrangsd in a
cup-shaped ring of a diameter greater than that of the
syringe body and arranged in the rear extension of the said
syringe body, the said ring being suitable for serving as a
frontal rest for the rear end of the sheath.

The injection device advantageously also comprises an
annular deformable band arranged to ke acted on by the
flange of the syringe, so as to ensure a play-free locking
thereof in the radial notches.

The advantage of such a band is to ensure a perfect locking
of the syringe, despite the variations in thickness of the

latter’s flange due to manufacturing tolerances.

According to a second preferred embodiment of this injection

device:

- the syringe body is equipped, towards its front end,
with a nose pierced longitudinally by a bore
accommodating an injection needle
80 that the latter has an active injection perticn in
the extension of the said syringe body, and a piercing

portion opening into the interior therect,

- the rigid, pre-filled container comprises a cartridge
equipped with a sealing element suitable for being
plerced by the piercing portion of the injection
needle.

Furthermore, the sealing element of the cartridge preferably
then comprises a plug suitable for being pierced and

arranged, in an initial phase, so as to be at a distance
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from the end of the piercing portion of the injection
needle, the said cartridge being sealed towards its othsr

end, by a second plug performing the function of plunger.

An arrangement of this kind enables the liquid to be
injected to be isclated from the injection needle up to the
time of the injection. As a result and initially, this
ligquid is not in contact either with the needle or the
adhesive used to secure it, and so is not at risk of
contamination. Furthermore the needle does not have to be
sealed, such as in the traditional manner by inserting it
into the bottom of a cap, and its penetration qualities are
therefore wholly preserved.

According to a further optional feature of the invention which

provides this second preferred embodiment, the syringe body
comprises, at its rear end, an internal rib

suitable for ensuring the locking in translation of the
cartridge introduced into the said syringe body.

According to a third preferred embodiment of this injection

device:

- the syringe body is equipped with a front end sealed by
a front end wall pierced by an aperture, and comprises
a longitudinal bore arranged in its peripheral wall,
housing an injection needle so that the latter has an
active injection portion in the extension of the front
wall, the said bore extending between the said front
wall and a radial internal duct cpening in the interier
of the said syringe bedy, this radial duct being
arranged at a distance from the front wall and being
juxtaposed longitudinally to a shoulder delimiting,
inside the syringe body, an end chamber incorporating
the said radial duct, of smaller cross-sectieon than the
standard internal cross-section of the said syringe

body,

i
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- the rigid pre-filled container comprises a cartridge of
cross-section suitable for coming to rest against the
internal shoulder of the said syringe body, the said
cartridge being sealed, towards each of itg ends, by a
gliding plug, respectively called front and rear, the
rear plug performing the function of plunger, and the
front plug having a shape suitable for being
accommedated in the end chamber of the syringe body,
when the rear plug is actuated, in a position in which
it comes to rest against the front wall and disengages
the access to the radial duct.

An injecticn device of this kind has a very low "dead"
volume and is particularly suitable for injecting small
doses of liquid. Furthermore, it enables the liquid to be
injected to be isolated from the injection needle up to the
time of the injection.

Furthermore, the syringe body then preferably comprises, at
its rear . end, an internal rib suitable for
ensuring the locking in translation of the cartridge
introduced into the said syringe body.

Further features and advantages of the inventicn
will emerge from the detailed description below with
reference te the accompanying drawings which show five
preferred embodiments thereof by way of non-exhaustive
examples. These drawings form an integral part of thisg

degcription and are as follows:

- Fig. 1 is a longitudinal section on an axial plane of a
first embodiment of an injection device according to

the invention, shown prior to use,

- Fig. 2 is a leongitudinal section on an axial plane

showing this injection device after use,
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Fig. 3 is a longitudinal section on an axial plane of
the syringe body of thig injection devige,

Fig. 4 is a front view of the rear end of this syringe
body,

Fig. 5 is a front view of the front end of this gyringe
body,

Fig. € is a longitudinal section on an axial plane of
the sheath of thig injection device,

Fig. 7 is a front view of the rear end of this sheath,

Figs. 8 to 11 show the varicus stages of manufacture of
this injection device,

Fig. 12a shows a second embodiment of the injection
device according to the invention prior to the assembly
of the sheath and the syringe body, in which the sheath
is shown in longitudinal section on an axial plane and

the syringe body in a longitudinal view,

Fig. 12b is a front view of the front end of the
syringe body of this injection device in the radially
retracted state of this latter,

Figs. 13a and 13b are views of this injection device
corresponding to Figs. 12a and 12b, after assembly of
the syringe body and the sheath ang introduction of the
rigid container,

Fig. 14 is a longitudinal section on an axial plane of
a third embodiment of an injection device according to
the invention, shown prior to use,
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- Fig. 15 is a longitudinal section on an axial plane
showing this injection device after use,

- Fig. 16 is a transverse section on a
plane A of this injection device, showing the sheath
when it has finished sliding,

- Fig. 17 is a longitudinal section on an axial plane of
the syringe body of this injection device,

- Fig. 18 is a longitudinal section on an axial plans of
a fourth embodiment of the injection device according

to the invention, shown prior to use,

- Fig. 18 is a longitudinal section on an axial plane C

of the syringe body of this injection device,

- Fig. 20 ig a longitudinal section on an axial plane of
a fifth embodiment of an injection device according to

the invention, shown prior to use,
- Fig. 21 is a transverse section thereof on a plane D,

- and Fig. 22 is a partizl longitudinal section cn an
axial plane of this injection device, shown in the
courge of injectien.

The injection devices shown by way of examples in the
illustrations all comprise three main components congisting
of a syringe body suitable for having an ability to deform
radially, a sheath suitable for being fitted round the
gyringe body and intended to protect the needle after
injection, and a pre-filled, rigid container introduced into
the syringe body, either at the time of manufacture or only
prior to injecticn, and intended in particular te give the
syringe body a non-deformable character.
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Furthermore the gyringe body and the sheath of these devices
are made of a deformable plastics material such as butadiene
styrene.

Firstly, the injection device shown in Figs. 1 to 7
comprigses a tubular syringe body 101 shown in Figs. 3 to 5,
the peripheral wall of which is equipped with two
diametrically opposed longitudinal slots such as 102.

Each of these slots 102 is provided at the front portieon of
the syringe body 101, has a length at least equal to the
locking element, described below, of the gaid syringe body
101, and extends at least opposite the said locking element.
Furthermcre they do not emerge at the front

end of the syringe body 101 so as to prevent the gaid
syringe bodies from entangling in each other when being
transported on an automated production line.

This syringe body 101 also comprises internal longitudinal
ribs such as 103 extending at its front end

portion and uniformly distributed round the axis of symmetry
of the said syringe body.

In additicn, in its front end pertion this syringe bedy 101
comprises an external locking element comprising an extermal
annular rib 104.

On the rear end side, this syringe body 101 is extended by a
cup-shaped ring 105 of diameter greater than that of the
said syringe body which formg the finger-hold element of the
said syringe body, and in which radial notches such as 106
are provided.

Furthermore, a deformable annular band 107 is arranged
inside this ring 105 directly in the extension of the
syringe body 101.
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Finally this syringe body 101 comprises an external annular
rib 108 provided at a pre-determined distance from its rear
end as explained below.

As shown in Figs. 6 and 7, the sheath 109 of thig injection
device comprises a cylindrical sheath of internal diameter
paired with the external diameter of the annular locking rib
104 of the syringe body 101.

This sheath 109 comprises internal locking means arranged at
its rear end and intended to cooperate with the external rib
104 of the syringe body 101.

These locking means comprise two sets of notches such as
110, 111, offset axially so as to delimit, between the said
sets of notches, an annular chamber suitable for
accommodating the external rib 104 of the syringe body 101.

Furthermore the notches 110, 111 of each set are uniformly
distributed round the longitudinal axis of the sheath 10§,
and the notches of each set are offset with respect to those
of the other set so as to enable the sheath 109 to be
withdrawn.

Firstly the rear notches 110 extend from the rear snd of the
sheath 109 and have the form of annular sectors projecting
with respect to the internal surface of the said sheath.

Furthermore these rear notches 110 have a chamfered rear end
112 and comprise an annular rib 113 forming an extra
thickness at their front end.

As shown in Fig. 7, the notches 111 of the other get are
provided sgo that their front surface extends according to a
chord of the internal surface of the sheath. Furthermore,
they have a decreasing thickness in the direction of the
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front end of the sheath 109, which gives them the shape of
an ogive when viewed from the front and as shown in Fig. 6.

In additicn, these notches 111 have a maximum thickness less
than the thickness of the rear notches l1l0opposite

the front annular rib 113 of these latter.

For its part, the syringe of this first embodiment is a pre-
filled syringe 114 of traditional type., such as made of
glass for example, and traditicnally comprising:

- a front nose 115 on which an injection needle 116 is
fitted,

- an external flange 117 at its rear end,
suitable for being accommodated in the radial notches
106 of the syringe body 101, so as to ensure a locking
in translation of the said syringe,

- a cap 118 to protect the injection needle 116 prior to
use, in the bottom of which the end of the gaid needle
is inserted to prevent any leakage of liquid,

- and a plug 119 performing the function of plunger and
associated with a plunger red 120.

The assembly stages of an injection device of this kind are
shown in Figs. 8 to 11.

Firstly the sheath 109 is offered up opposite the front end
of the syringe body 101 (Fig. 8) and then fitted onto it.

In the course of this fitting the rear notches 110 of the
sheath 109 cause a radial retraction of the annular rib 104
of the syringe body 101, because of the presence of the
slots 102 (Fig. 9).
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Furthermore, because these rear notches 110 have a thickness
greater than that of the other notches 111, this radial
deformation is such that the passage of these notches 111

over the annular rib 104 presents no problem.

After use this passage of the notches 11 over the

annular rib 104 is also facilitated by the shape of these
notches 111 which lead to a simple triangular deformation of
the sheath 109 heing obtained without increasing the
diameter of the latter in the course of this passage.

When fitting is completed, and as shown in Fig. 10, the
syringe body 101 is totally housed inside the sheath 109,
the rear end of which rests frontally against the ring 105
of the said syringe body.

Furthermore, in this position the rear notches 110 of the
sheath 109 cooperate with the annular rib 108 of the syringe
body 101, leading to a relative locking in translation of
the said components, unless a sufficient tensile force is

applied to cause the rear notches 110 to cross the rib 108.

Furthermore, as deliberately emphasized in Fig. 10, the
locking element 104 of the syringe body 101 retains a
residual radial deformation resulting from the nature of the

material from which this syringe body 101 is made.

The last stage comprises introducing the pre-filled syringe
114 into the interior of the syrings body 101. At the time
of this introduction, because of the presence of the
internal ribs 103, the pre-filled syringe 114 tends radially
to dilate the annular rib 104 of the syringe body 101.

When intreduction is completed the flange 117 of the syringe
114 is housed in the radial notches 106 in which it is
locked in a play-free manner because of the presence of the
band 107.
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The syringe body 101 and the sheath 109 then form a non-
deformable structure thus guaranteeing a locking of the
sheath 109 when it is brought into its advanced position,
after use of the injection device.

Furthermore, it should be noted that when the sheath 109 is
caused to slide forwards, the fact that the rear notches 110
have a front rib 113 enables the said notches to be
prevented from rubbing against the rib 108 of the syringe
body 101 and opposing this translaticn.

Figs. 12a, 12b, 13a, 13b show a second embodiment of an
injection device according to the invention which comprises
a sheath 1092 and a pre-filled syringe 114 similar to those
described above, and a syringe body 121, the rear part of
which 1s alsc identical to that of the syringe body 101

described above, and is not therefore shown.

The special feature of this syringe body 121 lies in the
fact that it comprises a front portion 122 on which an
external annular locking rib 123 is provided and which is
preformed so as to have a truncated cone shape of decreasing
cross-section in the direction of the front end of the said

syringe body.

This truncated-cone-shaped portion 122 also has weakness
zones 124 comprising longitudinal lines of less thickness
distributed round the axis of the syringe body 123.

As shown in Fig. 12a, a design of this kind enables the
sheath 108 to be fitted easily, because the annular rib 123
of the syringe body 121 is in a radially retracted position
permitting the passage of the notches 110 and 111.

Furthermore, as shown in Fig. 13a, the subsequent
intreoduction of the syringe 114 into the interior of the
syringe body 121, once the sheath 109 is in place, leads to
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the truncated-cone-shaped portion 122 zand hence the annular
rib 123 being dilated radially as a result of the presence
of the weakness zones 124.

Because of this, an injection device with the game

advantages as the one described above is also obtained.

The embodiment of an injection device according to the
invention which is shown in Figs. 14 to 16 is similar in its
principle to that of the first embodiment. It therefore
comprises a tubular syringe body 1, shown in Fig. 17, the
peripheral wall of which is equipped with two diametrically

opposed longitudinal slots such as 2.

Towards its front end, this syringe body 1 forms a sleeve 3
of decreasing cross-section suitable for forming & retaining
seat for the pre-filled syringe.

Towards its rear end this syringe body 1 has an external
annular shoulder 4 forming a frontal rest surface, and two
finger-hold lugs, such as 5, extending symmetrically either
side of the rear portion of this shoulder. Opposite

the lugs 5 this shoulder 4 also comprises an internal
notch 6 of rounded cross-section, for locking the syringe as
described below.

Finally, in its front end portion this syringe body 1
comprises an external locking element having the form of an
annular boss interrupted at right angles to each slot 2,
comprising an annular groove 7 and two inclined ramps 8, 9
for access to the said groove, extending longitudinally
either side thereof.

The sheath of this third embodiment comprises a cylindrical
sheath 10 of internal diameter paired with the external
cross-section of the boss 7-9 of the syringe body.




10

15

35

24

Towards its rear end this sheath 10 comprises an internal
annular rib 11 delimiting an internal section paired with
the standard external section of the syrings body.

Finally, at its rear end, this sheath 10

comprises an external shoulder 12 forming, with the rear end
face of the rib 11, a frontal rest surface paired with that
of the shoulder 4 of the gyringe body 1.

For its part, the syringe of this first embodiment is a pre-
filled syringe 13 of traditional type, comprising as before:

- a front nose 14 on which an injection needle 15 is
fitted, and forming a neck, the base of which is
suitable for cooperating with the internal surface of
the sleeve 3 of the syringe body,

- an external flange

1€ at its rear end,

sultable for being accommodated in the notch 6 of the
syringe body 1, so as to ensure a locking in
translation of the sald syringe,

- a cap 17 to protect the injection needle 15,

- and a plug 18 performing the function of plunger and
associated with a plunger rod 19.

As described above, the assembly of such an injection device
comprises causing the sheath 10 to slide longitudinally
along the syringe body until the respective rear shoulders

4, 12 of these latter come to rest in a frontal manner.

When this assembly is completed the rear ends of the sheath
10 and of the syringe body 1 are secured, opposite

the junction faces of the shoulders 4, 12, by means of at
least one securing point, produced by heat welding,
ultrasonic welding etec., which is suitable for being able to
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vield under the effect of a longitudinal tensile force
applied te the said sheath and intending to make it slide
forwards,

Finally, the pre-filled syringe is introduced intc the
syringe body 1 in which it becomes locked because of the
cooperation of the flange 16 and the notch &, ensuring, once
introduced, the rigidification of the said syringe body and
forming a non-deformable structure with the latter.

When this assembly is completed the injection is
administered in traditional manner after the protective cap

17 has been removed.

After injection, a tensile force applied to the sheath 10
enables it to be slid forwards to bring the rib 11 of the
said sheath inside the groove 7 of the syringe body, a
position in which the injection needle 15 is protected by
the sheath.

The injecticn device shown in Fig. 18 comprises a tubular
syringe body 20, shown in Fig. 19, equipped towards its
front end with a nose 21 pierced longitudinally by a bore 22
inside which is introduced an injection needle 23 secured
inside the said bore by any known means such as adhesive, so
as to provide an active injection portion 23a in the
extension of the syringe body 1 and a piercing portion 23b

opening in the interior thereof.

Like the one described with reference to Figs. 14 to 16 this
syringe body 20 comprises two longitudinal slots 24, an
external rear shoulder 25 either side of which two finger-
held lugs such as 26 extend and a boss formed by two ramps
27, 28 extending longitudinally either gide of an annular

groove 29.
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In addition, at the rear end of the shoulder
25 this syringe body 20 comprises an internal annular rib 30
intended for the locking in translation of the pre-filled

rigid container described below.

For its part, the sheath 31 of this injection device is
strietly identical to that described above and thus
comprises a rear internal rib 32 arranged to slide along the
syringe body 20, and a rear shoulder 33 for resting against
the shoulder 25 of the said syringe bedy.

The rigid container of this injection device comprises a
cartridge 34 in the form of a cylindrical tube of dimensions
suitable for being housed in the syringe body in which it is
locked by the latter’s annular rib 30.

At its front end this cartridge 34 is sealed by a plug 35
cut away internally so as to form a membrane 36 suitable for
being pierced by the piercing portion 23b of the injeetion
needle 23, and at its rear end, by a second plug 37
performing the function of plunger associated with a plunger
rod 38.

In addition, these two plugs 35, 37 are arranged so that the
membrane 36 of the front plug 35 is at a distance from the
rear end of the piercing portion 23b of the injection needle
23, as long as the rear plug 37 is not acted on. Because of
this, the liquid enclosed in the container 34 ig isolated
from the injection needle 23 up to the time of the
injection.

Finally, this injection device comprises a cap 39 suitable
for housing the active portion 23z cof the injection needle
23, the said cap and the nose 21 of the syringe body
comprising paired latching elements suitable for enabling
them to be secured in a detachable manner.




4 e
. 8
WeE
e
vuma
» .
* .
LI T
[T
4 .
sen w
v ua
LETE ]
vary
LY
..
. Ay
[
suy y
LT I
LI Y

10

15

30

35

27

In the example, these latching elements comprise an extermal
annular rib 40 provided on the nose 21 and suitable for
cooperating with an internal annular groove 41 of the

cap 39.

The principles of assembly and use of this injection device
are strictly identical to those of the injection devices
described above.

For its part the injection device shown in Figs. 20 to 22 is
more specifically designed to be able to inject small doses
of liquid,

This injection device comprises z tubular syringe body 42
sealed at its front end by a front wall 43
pierced by an aperture 44.

This syringe body also comprises a longitudinal bore 45
provided in its peripheral wall and extending between the
front wall 43 and an internal radial duct 4¢ cpening inside
the said syringe body and arranged at a distance from the
said front wall.

This lengitudinal bore 45 houses an injection needle 47 and
compriges an internal intermediate shoulder 48 as a rest for
the rear end of the said injection needle and suitable for
the latter to have an active injection portion 47a in the
extension of the front wall 43.

The syringe body also comprises an internal shoulder 49
juxtaposed longitudinally teo the radial duct 46, suitable
for delimiting, inside the said syringe body, an end chamber
50 incorporating the said radial duct, of smaller cross-
section than the standard internal cross-section of this

syringe body.
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Furthermore, this syringe body 42 comprises two longitudinal
slots such as 51, an external rear shoulder 52, either side
of which two finger-hold lugs such as 53 extend, and a boss
formed of two longitudinal ramps 54, 55 extending either

side of an annular groove 56.

Finally, atthe rear end of the shoulder 52
this syringe body 42 comprises an internal annular rib 57
for the locking in translation of the pre-filled rigid

contalner.

For its part the sheath 58 of this injection device is
stiictly identical to thogse described above and thus
comprises a rear internal rib 5% arranged to slide along the
syringe body 42, and a rear shoulder 60 as a rest against
the shoulder 52 of the said syringe body.

Furthermore, the rigid container comprises a cartridge 61 in
the form of a cylindrical tube of dimensions suitable for
being housed in the syringe body 42 and extending between
the internal shoulder 49 and the latter’s rear annular

rib 57.

At its rear end this cartridge 61 is sealed by a plug 62
performing the function of plunger, associated with a
plunger rod (not shown) and at its front end by a second
plug suitable, as shown in Fig. 22, for being housed in the
end chamber 50 of the syringe body in a position in which it
comes to rest against the front wall 43 and releases the

access to the radial duct 46 when the rear plug 62 slides.

Finally, this injection device comprizes a cap 64 suitable
for covering the front portion of the syringe body 42 and
for housing the active portion 47a of the injection

needle 47.
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This cap 64 of general cylindrical shape has a rear end
pertion 64a widened in a shape paired with the access ramp
55 of the syringe body 42, suitable for cooperating with it.

Furthermore, an axial rod 65 housed inside this cap 64 is
suitable for extending through the aperture 44 of the front
wall 42 of the syringe body 42, s0 as to come into contact
with the plug 63 of the cartridge 61. Thus, any
displacement of this pilug 63 and hence any accidental
leakage of the liquid are prevented as long as the cap 64 is

in place.

The principles of assembly and use of this injection device
are strictly identical to those of the injection devices

described above.

Furthermore, because of its design, this injection device
has a very low "dead" volume and is particularly suitable
for injecting small doses of liquids. Furthermore, because
of the position of the injection needle 47 arranged
laterally with respect to the syringe bedy 42, and by means
of a correct orientation of the chamfer of the active
injection portion 47a of it, this injection device is
particularly suitable for permitting an injection (in the
abdomen for example) which reguires the injection needle to
be held in an inclined position with respect to the

injection peint.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A process for manufacturing a pre-filled injection device comprising an
injection needle characterised in that it comprises:
- producing a tubular syringe body of a deformable plastics material,
equipped towards one of its ends, called the rear end, with finger-hold
elements and towards its other end, calied the front end, with an external
locking element suitable for deforming radially between a retracted position
and & dilated position,
- producing a tubular sheath of a shape suitable for being able to slide
along the syringe body comprising an internal locking element which
cooperates with the external locking element of the said syringe body when
in the dilated position, arranged towards one of its ends, called the rear end,
- offering up the rear end of the sheath opposite the front end of the
syringe body and causing the said sheath and syringe body ta slide with
respect to each other, this sliding being permitted due to the radial retraction
of the locking element of the said syringe body, so as to bring the rear end of
the sheath to rest adjacent to the finger-hold elements of the svringe body in
a position, called the injection position, in which the said sheath extends
externally along the syringe body and in which at least the front end of the
said syringe body is uncovered,

introducing into the syringe body a rigid pre-filled container of
external cross-section equal to the internal cross-section of the syringe body
suitable for bringing the external locking element of the syringe body into its
dilated position and preventing any further radia! deformation of the said
locking element, the said rigid container being equipped with means for
injecting the liquid contained in the latter,
- and locking the syringe body and the rigid container in translation
with respect to each other.
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2. Aprocess according to claim 1, characterised in that a syringe body is
produced comprising a peripheral wall equipped with at least one
longitudinal slot opposite the external iocking element, suitable for
permitting the radial deformations of the said locking element.

8. A process accerding to claim 1, characterised in that a syringe body is
preduced comprising a front end portion in the shape of a truncated core of
decreasing cross-section in the direction of the front end of the said syringe
body, and on which the external locking element is arranged, the said
bruncated-cone-shaped portion being equipped longitudinally with weakness
zones suitable for permitting its radial dilation.

4. A process according to one of the preceding claims, characterised in
that the respective 1ear ends of the sheath and of the syringe body are
secured, in their injection position, by holding means suitable for being able
to yield under the effect of a longitudinal tensile force applied to the sheath
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and intended to make it slide towards the front with respect
to the syringe body.

5. A process according to one of the preceding claims,
characterised in that:

- a syringe body is produced which is equipped
with a frent end having the form of a sleave ;
- a rigid container comprising a pre-filled syringe with an injection
needle and having a front portion of a shape suitable for being
accommodated in the sleeve of the syringe body, so that the injection needle

Is an extension of the said syringe bedy when intraduced into the syringe
body

€. A process according to one of claims 1 or 4,
characterised in that:

- a syringe body is produced which is equipped
towards its front end with a noge (21) pierced
1ongitudinally by a bore of cross-secticn suitable
for accommodating an injection needle '

:

- an injection needle is introduced into the bore

of the nose of the syringe body ; so that
it has an active injection portion in the
extension of the said syringe body, and a piercing
portion cpening into the interior thereof,

- the injection neesdle is secured in the bore
of the nose of the syrings body ;
- and a rigid, pre-fillegd container equipped with a
sealing element  suitable for being pierced by the
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piercing portion » of the injection needle is

intreduced into the syringe body

A process according te one of claims 1 or 4,

a syringe body is produced which is equipped with

a front end sealed by a front end wall pierced by
an aperture ; and comprises a longitudinal bore
arranged in its peripheral wall, extending between
the said front wall and a radial internal duct
opening in the interior of the said syringe body, this
radial duct being arranged at a distance from the
front wall and being juxtaposed longitudinally to
a shoulder delimiting, inside the syringe body
. an end chamber , incorporating the said
radial duct, of smaller cross-section than the standard
internal cross-section of the said syringe body,
an injection needle is introduced into the
longitudinal bore so that it has an active
injection portion in the extension of the front
wall of the syringe body s
the injection needle is secured in the
longitudinal bore of the syringe body ,
and into the interior of the syringe body is
intreduced a rigid pre-filled tube of cross-
section suitable for coming to rest against the
internal shoulder of the said syringe body, the
said rigid tube being sealed, towards each of its ends,
by a sliding plug ; respectively called front
and rear, the front plug having a shape suitable
of the

slides, in a

for being accommodated in the end chamber

syringe body , when the rear plug )
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position in which it comes to rest against the front wall and disengages the
radial duct.

8. A process according to one of the preceding claims, characterised in
that the front end of the syringe body is capped.

9. Aninjection device of the pre-filled type comprising an injection
needle characterised in that it comprises in combination:

- a tubular syringe body made of a deformable plastics material,
equipped towards one of its ends, called the rear end, with finger-hold
elements and towards its other end, called the front end, with an external
locking element suitable for deforming radially between a retracted position
and a dilated position,

- a tubular sheath of internal cross-section suitable for being able to
slide along the syringe body. equipped with an internal locking element
which cooperates with the external locking element of the syringe body when
in the dilated position, arranged towards one of its ends, called the rear end,
the said sheath being suitable for being able to slide between two positions:

a rear, injection, position in which the rear end of the sheath rests
adjacent to the finger-hold elements of the syringe body on the one hand, and
at least the front end of the syringe body is uncovered on the other hand,

a front, post-use protection, position ir: which the respective locking
elements of the sheath and of the syringe body are in a state of cooperation
on the one hand, and the sheath covers the front end of the syringe body and
is an extension of the syringe body on the other hand,

- a rigid pre-filled container introduced inte the interior of the syringe
body and of the external cross-section equal to the internal cross-section of
the said syringe body, suitable for bringing the external locking elament of
the syringe body into its dilated position and for preventing any radial
deformation of said locking element,

- and means for the relative locking in translation of the rigid container
and the syringe body.

10, Aninjection device according to claim 9, characterised in that the
respective rear ends of the sheath and of the syringe body are secured, in
their rear injection position, by holding means suitable for being able to yield
under the effect of a longitudinal tensile force applied to the sheath and

intended to make it slide towards its front, post-use protection, pesition.
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11.  Aninjection device according to one of claims 9 or 10, characterised in
that the syringe body comprises a front end portion with a truncated-cone-
shaped portion of decreasing cross-section in the direction of the front end of
the said syringe body, on which portion the external locking element is
arranged, the said truncated-cene-shaped portion being equipped
longitudinally with weakness zones suitable for permitting its radial dilation.
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12, An injection device according to one of claims 9 or 10,
characterised in that the syringe body
comprises a peripheral wall equipped with at least one
longitudinal slot . extending
opposite the external locking element

. suitable for permitting the radial
deformations of the said external locking element.

13. An injection device according to claim 12,
characterised in that the syringe bedy

comprises a peripheral wall equipped with two diametrically
opposed. longitudinal slots

14. 2n injection device according to claim 13,
characterised in that the syringe body has an internal
diameter appreciably larger than the external diameter of
the rigid container and comprises longitudinal
internal ribs opposite the internal locking

element of the said syringe body, determining a
diameter paired with the external diameter of the rigid
container .

15. An injection device according to one of claime 9 to 14,

characterised in that:

- the locking element arranged on onsz of the components,
syringe body or sheath, has the form of an annular boss
comprising an annular groove and notches

, arranged either side
thereof,

- the locking element arranged on the other component,
sheath or syringe body, comprises an annular rib
delimiting a section paired with
the external section of the bottom of the groove of the

boss of the first component.
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16. An injection device according to claim 15,
characterised in that the notches of the locking
element of one of the components .+ syringe body or
sheath, located towards the end of the said component, have
a thickness greater than that of the second notches

delimiting the groove of the said locking element.

17. An injection device according to claim 16,
characterised in that the second notches of the
locking element of the component , syringe body or
sheath, have a2 front face which extends according to a chord
of the said component and is suitable for obtaining at the
said notches a perimeter at least equal to that of the other

component opposite the latter's annular rib

18. Ap injection device according to cne of claims 9 to 17,
characterised in that:

- the syringe body i comprises a front end having
the form of a sleeve .

- the pre-filled rigid container comprises a pre-filled
syringe having an injection needle
¢, having a front portiocn of a shape suitable for
being accommodated in the sleeve of the syringe
body , so that the injection needle

is an extension of the said syringe body.

1%3. An injection device according to claim 18 in which the
pre-filled syringe comprises a rear end eguipped
with a finger-hold flange , characterised in that
the syringe body comprises, at its
rear end, radial notches suitable for
accommeodating the flange and for ensuring the

locking in translation of the pre-filled syringe
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20. An injection device according to claim 19,

characterised in that the radial notches are arranged
in a cup-shaped ring . . of a diameter greater than that
cf the syringe body and arranged in the rear eXtension

of the said syringe bedy, the said ring being suitable for

serving as a frontal rest for the rear end of the sheath

21l. An injection device according to claim 20,
characterised in that it comprises an annular deformable
band arranged to be acted on by the flange of
the syringe ; SO as to ensure a play-free locking
thereof in the radial notches

22. An injection device according to one of claims 18 to
21, in which the pre-filled syringe is gealed by
a detachable cap . housing the injection needle

. before injection.

23. An injection device according to one of claims 9 to 17,
characterised in that:

- the syringe body is equipped, towards its front
end, with a nose pierced longitudinally by a bore
accommodating an injection needle so that the
latter has an active injection portion in the

extension of the said syringe body, and a piercing

portion opening inte the interior thereof,

- the rigid, pre-filled container comprises a cartridge
equipped with a sealing element suitable for
being pierced by the piercing portion of the
injection needle

24, PAn injection device according to claim 23,
characterised in that the sealing element of the cartridge
compriges a plug suitable for being pierced and

i



10

15

30

35

39

arranged, in an initial phase, so as to ke at a distance
from the end of the piercing portion of the injection
needle ; the said cartridge being sealed towards its
other end, by a second plug performing the function of
plunger.

25. An injection device according to one of claims 23 or
24, characterised in that the syringe body . comprises,
at its rear end, an-.internal rib

suitable for ensuring the locking in transiation of the
cartridge introduced into the said syringe body.

26. An injection device according to one of claims 23 to

25, characterised in that it comprises a cap suitable

for housing the active porticn of the injection needle
. the said cap and the nose of the syringe body
being equipped with paired latching elements

suitable for enabling them to be secured in a detachable

mannex.

27. An injection device according to one of claims 9 to i7,

characterised in that:

- the syringe body is eguipped with a front end
sealed by a front end wall pierced by an aperture
, and comprises a longitudinal bore arranged

in its peripheral wall housing an injection needle
so that the latter has an active injection portion
., the said
bore extending between the said front wall and a radial

in the extension of the front wall

internal duct opening in the interior of the said
syringe body, this radial duet being arranged at a
distance from the front wall and being juxtaposed
longitudinally to a shoulder delimiting, ingide
the syringe body , an end chamber

incorporating the said radial duct, of smaller cross-

section than the standard internal cross-section of the




10

15

30

28.

characterised in that the longitudinal bore

internal intermediate shoulder @

40

said syringe body,

the rigid pre-filled container comprises a cartridge
of cross-section suitable for coming to rest
against the internal shoulder of the syringe body
; the said cartridge being sealed, towards each of
its ends, by a sliding plug , respectively
called front and rear, the rear plug performing
the function of plunger, and the front plug having
@ shape suitable for being accommodated in the end
chamber
plug

to rest against the front wall

of the syringe body ., when the rear
is actuated, in a position in which it comes
and disengages the

access to the radial duct

An injection device according to claim 27,
has an

as a rest for the rear

end of the injection needle

29,
28, characterised in that the syringe body

An injecticn device according to one of claims 27 or

comprises,

at its rear end, an internal rib

suitable for ensuring the locking in translation of the

cartridge

30.

29, characterised in that it comprises a cap
for covering the front portion of the syringe body

for housing the active portion

intreduced into the said syringe body.

An injection device according to one of claims 27 to
suitable
and

of the injection needle

DATED THIS 2 DAY OF MAY 199¢

SANOFI

Patent Attorneys for the
Applicant:-

F.B.RICE & CO.
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31 A process for manufacturing a pre-filled injection device substantially
as hereinbefore described and with reference to the accompanying drawings.
32. An injection device of the pre-filled type substantially as hereinbefore
described and with reference to the accompanying drawings.

Dated this Twenty second day of February 1999

SANOFI
Patent Attorneys for the Applicant:

I'B RIGE & CO
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