WO 96/08283 : . PCT/AU95/00604

10

15

20

25

30

“INJECTION MEANS’

THIS INVENTION relates to an injection device and in particular relates to a
device in the form of a syringe which can be utilised for the mjectlon of a
parenteral agent into the body

The present invention comprises a development beyond the device disclosed in

International patent application PCT/AU93/00175 and International patent

- application PCT/AU94/00618, the contents of each of which are included herein

by reference. Each of those disclosures relate to injection devices which can be
utilised in the injeétion of a parenteral agent into the body whereby on
completion of the injection, the device is rendered unusable. It is a characteristic
of each of these devices, however, that during the injection of the parenteral
agent the needle is moved rearwardly within the body of the syfinge. and as a
result of fhat movement, the tip of the needle is caused to move outwardly from
tissue within which it may be located. While this arrangement may be
satisfactory in a large number of applications, there are instances in which it is
necessary to deposit the parenteral agent deeply within the tissue and/or where

retraction of the needle within the body  during the injection process is

undesirable.

ltis an bbject of this invention to provide an injection device which is capable of
being rendered unusable on completion of its use, but which is arranged such
that the needle can remain s'ubstantially generally stationery within the tissue
during the injection step. | '

In one form, the invention resides in an injection device comprising a hollow
body, having a forward end and a rearward end, the forward end slidably
receiving a hollow needle, the body providing a chamber between its forward

~end and its rearward end, the chamber being defined between a plug and a
stop, the plug being sealingly and slidably received within the body adjacent the

forward end, the stop' being slidably and sealingly received within the body
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rearward of the plug whére_in a greater degree of effort must be applied to the
stop than to the plug to effect slidable movement within the body, the rearward
end of the body having a portion in-wh_ich the stop is not sealingly received in the —

body, a drive element connected at one end tb-_the plug member and slidingly
and sealingly received through the stop member to extend from the rearward
end of the body, a manipulation means provided bn th_e other end of the drive
element, the '-holl'ow interior of said needle being connected-to the chamber

~ through a flexible passageway extending between the inner end of the needle
- and the plug, said needle being connected to the plug-or stop by a tensioning
10

means, a means between the needle.and body adapted to retain the needle at a
first position at which it extends from the body-and said means being adapted to

be able to release the needle to allow the needle to move to a secdnd position at

which it is accommodated within the - body, the movement between the flrst and
second position bemg effected by the. tensuonlng means.

According to a preferred feature of the invention, the drive element |s flexible. It

is a preferred characteristic of the drive element that the manipulation means ‘

cannot be used to push the stop or the plug towards the forward end of the

" body. The manipul‘ation'means' may comprise a slider which is slidably

supported in the rearward end of the body or alternatively may take the form of

‘3 ring or tab or like means which can be grasped and pulied to effect movement

of the plug.

According to a further preferred feature of the invention, the rearmost end of the

body is configured such that movement-of the stop and piug into the rearward

end is irreversible.

According to a preferred feature of the invention, the tensiéning means
comprises a flexible tube which also forms the passage_way. __-'The tube may be.
formed of a suitable resiliently extendable - material --and/or a resiliently

enendabie element may. be-incdrporated..into or-around the tube. ‘According to

further"fbrm, the tube may be formed of a rigid material such as metal or-a

:
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suitable plastics material which is also resilient and where the tube is formed as
a spring. The spring may be of the coiled form or may be of a form which in its

. relaxed state has the shape of a spiral and which when stretched has the shape

of a cone.

According to a further preferred feature of the invention, the means comprises a

frictional engagement between the inner end of the needle and the body

whereby the means will release the needle on the tensioning means providing a
predetermlned force to the needle. The needle can be supported from a boss or
like member which is shdably recenved by the internal wall of the body.

'Acc'ording to a further alternative feature of the invention the means rhay

comprise a latch or like engagement means which can positively engage the
needle or its support when in the first position, where the means can be
disengaged from the needle to permit it to move to the second position.

The'invention- will be more fully understood in the light of the following
description of one specific embodiment. The description is made with reference

" to the accompanying drawmgs of which;
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Figure 1 is a schemetic_ sectional elevation of the embodiment prior to
injection;

'Figure 2 is a schematic sectional elevatlon of the embodiment at the
completion of lnjectlon

Flgure 3 is a sectional elevat:on of the embodlment nllustratmg retraction
- of the needle at an mtermedlate posmon and .

Figure 4 is a sectional elevation of the invention embodiment illustrating
the needle in the fully retracted position.
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The embodiment comprises an in_ject'ion. device of the form disclosed in
PCT/AUS3/00175 and PCT/AU94/00618 and which comprises a syringe having

~ substantially hollow cylindrical body 11 having a forward end 12 and a rearward
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end 13. The rearward '_portion 14 of the embodiment adjacent the rearend 13 is

formed with an increased diameter. The body 11 supports a hollow needle 15 .
"wh'ich is supported from a'boss element 16 which is slidingly received within the
~ body 11. '

The body 11 provides a chamber A which is defined between a plug member 17
and a stop member 18 which are each slidingly and sealingly received within the

‘body 11. The slidable engagement of the stop member 18 and plug member 17

is such that a greatef”dé_gfée of force is required to effect slidable movement of

the stop member 18 within the body than to effect slidable movement of the plug

member 17 within the body. -

The plug member 17 is connected to a drive element in the form of an elongate
flexible element 19 that may take the form of a thread or wire or the like, and
which is fixed ai one end to the plug 17. The flexible element 19 is slidably and
sealingly received through the stop member 18 and is provided at its free end
with a manipulation means 20 which can take the form of a ring as shown, or a
tab, or a slider which is slidably supported by the rearward end portion of the
body as disclosed in PCT/AU94/00618. | "

The interior of the hollow needle 15 is connected to the chamber A through a

ﬂexible tube 21 which exténds between the boss 16 and'the plug 17. The .
flexible tube is also formed to be resiliently extensible.

‘The boss 16 is fﬁctionally engaged with the interior Walls of the body 11 such

that when the needle 15 is in its extended position, an increased amount of force

is required to displace the boss 16 from that position, and whereby on being

displaced from the position the boss 16 will move'relatively freely within the body
11. The increased frictional engagement is effected by the provision of a
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protrusion 22 ‘on thé' inner surface of the body 11t its forward end which is
engaged by the boss 16 when the needle 15 is in its extended 'position. As an
alternative the boss 16 may be frictionally engaged with the opening provided in
the forward end 12 in a manner which will enable the needle 15 to be released
on a sufficient force being applied by the tensioning means. In such an instance
the boss 16 will need to be provided with a stabilising means which will support
the boss 16 to enable it to remain substantially central as it moves rearwardiy

. through the body towards the rearward end.
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The boss 16 is not sealingly engaged with the internal wall of the body 11 in
order to permit the escape of air from between the boss 16 and the plug 17 as
the boss 16 moves iewards'the plug 18 under the influence of the tensioning
means. '

The rearward portion of the body 11 ts provided with a barrier means 27 which
prevents the plug 17 being pulled from the body 11.

The embodiment takes the form of a prefilled syrlnge in which the needle
occupies the first pos:tlon at which it is extended as shown at figure 1, and
where the parenteral agent is accommodated within the chamber A between the
plug ‘member 17 and the stop member 18. In utilisation of the syringe, the needle
15 is located in the tissue of the patient and by pulling on the manipulation
means 20, the plug 17 is moved rearwardly within the body 11 towards the stop
18. Because of the differential frictional engagement between the piug member
17 and the walls of the body 11 as compared with the frictional engagement pf
the stop member 18 with the walls of the body 11, as the plug 17 is moved

“towards the stop 18, the latter remains in position, causing the chamber A to

reduce in volume. As a result the parenteral agent is ejected from the chamber
A through the flexible tube 21 into the hollow needle 15 and then into the tissue
in which the needle 15 is located.
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As the plug member 17 is displaced, the flexible tube 21 is caused to become
resiliently elongated and is tensioned. This tensibn Jincreases as the plug
member 17 .moves towards the stop member 18. As the. plug member 17
approaches the stop member 18, the force applied to the boss element 16 by
the tensioned flexible tube 21 becomes sufficient to overcome the frictional
engagement forces retaining the boss element 16 in its forwardmost position.
Once the boss element 16 become§ disengaged from its fon)vardmost position it
is pulled _tovv'ards the plug 17 under the influence of the tensioned flexible tube
21 until it is closely adjacent the stop 18. At that position the needle is fully .

“retracted to lie within the body as shown at Figure 4.

On completion of the movement of the plug 17 towards the stop 18 the plug 17
will become engaged with the stop' 18. Further retraction by the rhanipulation
means will cause the stop 18 to enter the enlarged rearward portion 14 of the
body 11 at which position'the-s_top will become sealingly disengaged from tﬁe
walls of the chamber A. As shown at Figure 5, the rearward portion 14 may be
dimensioned such that the plug 17, and possibly the boss 16, may also be draWn
into the rearward portion 14, where the plug 17 will become sealingly'

~ disengaged from the walls of the body 11.

If desired the rearward portion of the bo_dy may be formed of a differing cross-
section from the forwardmost portion or with a groove or slot in or'_dg'r.that the
sealing engagement of the stop with the internal wall of the body is broken and
that the chamber A.ceas.gs to be a sealed chamber.

it should be appreciéted-that the scope of the present invention not be limited to

. the particular scope of thé embodiment described above.
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THE CLAIMS defining the invention are as follows:

1.  An injection device comprising a hollow body having a forward end and a
rearward ehd, the fon_Nard end slidably receiving a hollow needle, the body
providing a chamber between its forward end and its rearward end, the chamber
being defined between a plug and a stop, the plug being sealingly and slidably
received within the body adjacent the forward end, the stop being slidably and
sealingly received within the body rearward of the plug, wherein a greater
degree of effort must be applied to the stop than to t_he plug to effect slidable
movement within the body, the rearward end of the body having a portion in
which the stop is not sealingly received within the body, a drive element
connected at one end to the plug and slidingly and sealingly received. through
the stop to extend from the rean/vard. end of the body, a manipulation means
provided on the other end of the drive element, the hollow interior of said needle
being connected to the chamber through a flexible passageway extending
between the inner end of the needle and the pllug, said needle being connected
to the plug or stop by a tensioning means, a means between the héedle and
body-adapted to retain the heedle at a first position at which it extends from the
body and said means:-being adapted to be able to release the needle to allow
the needle td move to a second position at which it is accommodated within the
body, the movement between the first and second position being effected by the
tensioning means.

"2, An injection device as claimed at claim 1 wherein the drive element is

flexible.

3. A injection device as claimed at claim 2 wherein the manipulation means
comprises a tab or ring. |

4. An injection device as claimed at claim 2 wherein the manipulation means

comprises a slider slidably supported in the rearward portion of the body.
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5. An injection device as claimed at ahyone of the preceding claims wherein

PCT/AU95/00604

the drive means comprises a filament.

6. An mjectson dev»ce as claimed at anyone of the precedmg clanms wherein
the rearmost end of the body is conflgured such that with movement of the plug
into the rearward end portion, the stop is also capable of movement into the

rearward portion.

7. An injection device as claimed at claim 6 wherein the internal face of the
body is configured such that mpvemé_nt of the plug and/or stop into the rearward

~ portion is irreversible.

8. An injection device as claimed at anyone of the preceding claims wherein

the means comprises a frictional engagement between the needle and the body
whereby the needle will become disengaged from said frictional engagement on

the tensioning means providing a predstermined force to the needle.

9. An injection device as claimed at claim 8 wherein the inner end of the
needle is supported from the body by a support member which is frictionally

engaged with the body.

10.  Aninjection device as claimed at anyone of the preceding claims wherein
the means comprises a latch which ‘can positively engage the needle when in
the first position and whéreby the latch can be disengaged from the needle to

permit the needle to move to the se_cond positioh under the influence of the

tensioning means.

11.  An injection device as claimed at anyone of the preceding claims.wherein
the tenSioning means comprises flexible tube which also forms the passageway.
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12. An injectidn device as claimed at claim 11 wheréin the tube is formed of a -
resiliently extendable material.

13.  Aninjection device as claimed at claim 11 or 12 wherein the flexible tube
comprises a tubular member having a resiliently extendible member incorporated
into or around the walls of the tube.

14.  Aninjection device as claimed at claim 11 wherein the tube is formed of a
rigid material which is resilient and which has the form of a coiled or spiral
spring. '

15.  Aninjection device as substantially herein described with reference to the
accompanying drawings.



