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PRE- FI LLED CONTAI NER This invention concerns pre-filled
containers, cartridges and syringes. It rel ates nost particularly to a
new form of syringe which can be Ere-fi I?ed fitted 5 wth a hypodermc
needl e and packaged as a ready RRE:FIbEDGONTAINER The applicant
has previ ously proposed various designs for the manuf act ure of

i njection noul ded plastic syringes. For exanple reference is made to

the applicant’s THigVhwitioRadenterrdpld-filid covtainers, Mﬁ&fdgee%casﬁmges It
PCT/ AU95/ 00723. I n both of these prior cases the pre-filled syringe was

seal ed 10 teelatepanosicparticulary ke anew dem of isyringe whsehncan ke presfiledhifdtedwas
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avail abl e piror Thet @pphcant hade\tkvibUSIpt propbsediseandusn degighabler sthem to
seal the syri ngchl ves rise to certain difficulties. First, a stem
whi ch pr ot r eesfackue ehinjestionomouldedsplastieSyringes, kers gxample eeference is

cont am nat 1 SReEr & 8V aPpicAneS iR oA dhatpEedE RV og0oy, AT

PCT/AUQ5/00723. In both of these prior cases the pre-filled syringe was sealed

10 at the needle end by a closure in the form of a stem which was separable from
the syringe. Whilst the applicant's previous proposals were significant
improvements on pre-filled products which had been available prior to these
developments, the use of a separable stem to seal the syringe gives rise to
certain difficulties. First, a stem which protrudes from the end of the syringe is

15  susceptible to accidental knocks - both in production and in use and this can lead
to contamination or inadvertent opening of the unit. Secondly, in a system such
as that described in PCT/AU/00723 it is necessary to remove the stem from the
needle fitting before a hypodermic needle can be attached. This means that the
needle must be fitted in a separate step immediately prior to use. This can be

20 inconvenient and there exists the possibility of contamination during the needle
attachment operation.

It is an object of the present invention to provide a pre-filled syringe which
is sealed in a manner which addresses, at least to some extent, the difficulties
inherent in the prior units hereinbefore described.

25 In accordance with the present invention there is provided a pre-filled
plastic syringe which includes:

(a) a barrel;

(b) a moveable stopper which seals the barrel at one end;

(¢) a needie fitting which is integral with the barrel and which is located

30 at the end of the syringe remote from the moveable stopper; and

(d) a closure which seals the syringe at its needling fitting end;
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PCT/ AU99/ 0044 spaced from the cone. An example of such a fitting is the “luer lock” needle
fitting. A luer lock fitting incorporates a screw thread on the internal surface of the
peripheral wall so to facilitate screw threaded engagement of a hypodermic

10 needle onto the needle fitting. Hypodermic needles used in conjunction with luer
lock needle fittings are attached at one end to a support which is conical, hollow
and dimensioned to fit over and onto the central cone of the luer lock fitting. The
base of the needle support includes a flange which is shaped to engage with the
screw thread on the internal surface of the peripheral wall so that twisting of the

15 hypodermic needle relative to the needle fitting facilitates engagement.

It is most preferred that the syringe of this invention utilise a luer lock
needle fitting and that the syringe be used in conjunction with a hypodermic
needle attached to a conical support as described above.

The closure may be a separate component located within the barrel or

20 needle fitting such as by a friction fit or other suitable means. In such case it is
preferred that the closure be made of such material and be of such thickness that
it may be punctured readily.

However, the closure is preferably a wall portion which is frangibly
connected to the inner surface of the barrel or to the inner surface of the needle

25 fitting and which extends across the opening in the barrel or needle fitting. Most
preferably the closure is located wholly within the needle fitting of the syringe. In
the embodiment of the invention where the needle fitting includes a hollow
truncated cone in liquid communication with the interior of the barrel it is preferred
that the closure be an integral wall portion which is connected to the inner surface

30 of the cone and extends across its opening. In this embodiment of the invention
the wall portion can be located at any position along the inner wall of the needle

fitting. Preferably it is frangibly attached to the inner surface of the truncated
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wher ei n arnwowpexstabl e 1iquid is housed within the barrel bECHARII9/00422
noveabl e stopper and the closure and wherein the closure is a wall portion
| ocated within the barrel and/or the neegle fitting of the syringe.
Preferably, the needle fitting includes a hollow truncated cone, the
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In a particularly preferred embodiment of the invention the syringe includes
a truncated conical needle fitting and the closure is a wall portion which extends
across the internal passage of the cone and is frangibly attached to the inner

15  surface of the cone.
in this embodiment it is desirable that the wall portion include a
circumferential weakened section at or adjacent to its connection to the inner
surface 6f the cone. The weakened section thus creates a “tear line” along which
the closure may be detached (at least in part) from the inner surface of the cone.
20 Preferably the wall portion is between 0.8 mm to 1.5 mm in thickness except in
the weakened section where it is preferably between 0.05 to 0.2 mm in thickness.
Whilst it is possible to utilize a weakened section which extends all the way
around the wall portion this is not preferred as the application of a force against
the wall portion in such an embodiment might resuit in the complete separation of
25 the closure from the needle fitting. Whilst this would not adversely affect the
operation of the syringe it is considered undesirable to have the closure floating
freely in the injectable liquid. Thus, it is preferred that the weakened section
extend circumferentially through about 330 - 350° so that when the closure is
broken away from the inner surface of the cone along the weakened section the
30 closure will still remain attached to the inside of the needle fitting and will be able

to hinge about that section at or adjacent to the inner surface of the cone which is
not weakened.



20 The cl osure may be a separate conponent |ocated within the
barrel or wooommefll e fitting such as by a friction fit or m¢hsveseisszabl e
means. In such case it is preferred that the closure be made of such
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Alternatively, and most preferably where the closure is frangibly connected
to the needle fitting, the pre-filled syringe of the invention also includes a hollow

10  closure opening conduit, a hypodermic needle and a needle support having an
internal cavity, said hypodermic needle being attached at one end to the needie
support and said needle support being positioned over (but not fully engaged
with) the needle fitting, wherein a first end of said closure opening conduit is
positioned within said internal cavity and a second end of the closure opening

15  conduit is positioned within said needle fitting, the closure opening conduit being
in liquid communication with the hypodermic needle and being of such length that
movement of the needle support towards the moveable stopper end of the
syringe will cause the closure opening conduit to break the seal provided by the
closure.

20 Desirably the length of the closure opening conduit is such that full
engagement of the needle support on the needle fitting provides sufficient
movement of the needle support (and hence the closure opening conduit) to
break the seal provided by the closure.

Preferably the cavity in the needle support includes an end face in which

25 there is a centrally disposed aperture. The hypodermic needle may be fitted and
secured at one end within the aperture so that it extends away from the cavity.
The closure opening conduit is preferably located within the cavity with the first
end abutting the end face of the housing with the internal passage therein in
alignment with the aperture in the end face of the needle support. The other end

30 of the closure opening conduit is preferably adjacent to or abuts the surface of the
closure. In this way, movement of the needle support towards the moveable

stopper end of the syringe will cause the end face to press against the first end of



3 cone and |l ocated at |east 2.0 mmand nost preferably at least 4.0 mMm
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the | nn% S%E' fn g?fvh?éh ttheng outwardly therefrom so to minimize the contact between the
closure opening conduit and the inner surface of the needie fitting. This reduces
friction between the surfaces. As an alternative other closure opening means
may be utilised which does not incorporate a conduit but is simply shaped to allow
liquid passage. For example the closure opening means might be a solid rod
15  which is of smaller diameter than the smallest diameter of the passage in the
needle fitting with guide ribs which are configured to contact the inner surface of
the needle fitting.
Desirably the pre-filled syringe also includes an overcap placed over the
hypodermic needle. A tamper evident band may be provided around the base of
20 the overcap so that prior removal of the overcap can be recognised by absence of
the band or by its fracture.
The embodiment of the invention utilizing a closure opening conduit
provides significant advantages in ease of use and avoidance of contamination.
In particular, it is possible to injection mould all of the components, assemble and
25 fill the syringe in an aseptic environment. The filled and assembled syringe may
also be hermetically sealed within a clear plastic wrap such as cellophane prior to
delivering the product out of the clean environment.
The pre-filled product may be delivered to practitioners with the
hypodermic needle in position over the needle fitting but not fully engaged. In use
30 the hypodermic needie may be pushed or twisted onto the needle fitting whilst the
product is still in the hermitically sealed package. The complete seating of the

hypodermic needle onto the needle fitting causes the seal formed by the closure



20 Preferably the wall portion is between 0.8 mmto 1.5 mmin thickness
except in ywookddpy Weakened section where it is preferably TR AE9910082205 t O
0.2 mMmin tvIYn ckness. Whilst it is possible to utilize a weakened
section which extends all the way around the wall portion this is not
preferred as the application of a force agai nst the wall portion in
such an embaeelibeeblokehgit that when the paekagenisl epeneteemanal of the mpodersic
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include translucent and transparent plastics such as PET, polyamides or TPX.
Other suitable materials are well known to those skilled in the art.
Examples of the invention are now described by reference to particularly
10 preferred embodiments of the invention in which pre-filled syringes are injection
moulded, assembled and packaged in a sterile environment and available for
immediate use. The embodiments are shown in the following drawings in which:-
Figure 1 is a schematic diagram illustrating a pre-filled syringe packaged
within an outer wrapper;
15 Figure 2 is a schematic diagram illustrating the pre-filled syringe shown in
Figure 1 with the wrapper removed and prior to the syringe being opened;
Figure 3 is an end view of the pre-filled syringe shown in Figure 2 viewed
from the plunger end;
Figure 4 is an enlarged schematic view of the needle fitting and closure of
20 the pre-filled syringe shown in Figure 2;
Figure 5 is an enlarged view of the central cone of the needle fitting shown
in Figure 4 and the associated closure;
Figure 6 is a schematic diagram illustrating the needle fitting end of the
pre-filled syringe shown in Figure 2 with the hypodermic needle and needle
25  support positioned over the end of the needle fitting of the syringe but prior to full
engagement;
Figure 7 is a schematic diagram illustrating the needle fitting and
hypodermic needle assembly as shown in Figure 6, after the hypodermic needle
and needle support have been positioned firmly onto the needle fitting of the

30 syringe;
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needle fitting illustrated in Figure 12; and
Figure 14 is a schematic representation of the double sided hypodermic
needle with support and overcap.

15 Figure 1 is a schematic representation which illustrates how a preferred
embodiment of the invention might be presented for distribution to doctors and
other medical practitioners. The pre-filled syringe 1 is preferably manufactured by
injection moulding all of the components in an aseptic environment, assembling
and filling the syringe in the aseptic environment and sealing it within an outer

20 wrapper 17.

The syringe 1 which is illustrated without the protective packaging in Figure
2, includes a barrel 1a and a plunger rod 2 affixed to a moveable stopper 3.
Moveable stopper 3 seals the barre] at one end - the other end of the barrel being
sealed by a closure 9 which is integral with a central truncated cone 13a of the

25 needle fitting 13 at the other end of the syringe. The barrel 1a is filled with an
injectable liquid 10 and this liquid is housed within the barrel 1a between
moveable stopper 3 and closure 9.

An hypodermic needle 5 is secured to needle support 7. Needle support 7
includes an internal cavity 7a (best seen in Figure 6) and is positioned over the

30 end of truncated cone 13a of the needle fitting 13. Hypodermic needle 5 is hollow
and is in liquid communication with cavity 7a.
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ngure 3 illustrates the syringe from the plunger rod end of the syringe,
showing thumb press 12, finger support flanges 16 and gripping ribs 18. These
features are shown simply to exemplify a particular embodiment of the invention
but it will be appreciated that any type of plunger rod or moveable stopper
mechanism, as known in the art, would be adequate for the purposes of the
present invention.

Figure 4 illustrates the needle fitting end of the pre-filled syringe shown in
Figure 2. The needle fitting includes a central truncated cone 13a and a
peripheral outer wall 15. This is in the nature of a standard “luer lock” type needle
fitting and is thus suitable for use in conjunction with a standard hypodermic and
needle support of the type as shown in Figure 2. The peripheral wall 15 includes
a spiral rib 20 which facilitates screw threaded engagement of needle support 7
onto the needle fitting 13. The needle fitting 13 has an opening 22 between
peripheral wall 15 and central truncated cone 13a.

Different from a standard luer lock is the provision of a closure 9 in the
form of an integral end wall portion located within the central truncated cone 13a.

The closure 9 whilst being integral with the inner surface of central
truncated cone 13a is frangibly connected thereto as is better shown in Figure 5.
Adjacent to the inner surface of truncated cone 13a closure 9 includes a tear line
8 being a circumferential portion of reduced thickness such that application of a
force against closure 9 towards the moveable stopper end of the pre-filled syringe
will cause the closure to tear away from the inner surface of truncated cone 13a
along the tear line 8 of reduced thickness. In the embodiment shown the syringe
is made from polypropylene and closure 9 is about 1.2 mm in thickness. The tear

line is about 0.1 mm in thickness. Preferably tear line 8 does not extend around
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provi det si gpmarcans paaitianedguer the eenteal dlungatedagrnent éa buh dre §ange 7b of
contam nati oh.qe support 7 has not been engaged with the screw thread portion 20 of the

peripheral wall 15. Tube 21 is located with a first end in abutment against the end
of cavity 7a and with the other end in abutment against the face of closure 9.
Tube 21 has a central passage 21a which is aligned so that it is in direct fluid

15 communication with the passage 5a in hypodermic needle 5. Tamper indicating
band 4 holds overcap 6 in position.

‘Figure 7 shows the needle fitting end of the pre-filled syringe after part of
closure 9 has been detached from the inner surface of central truncated cone
13a. Preferably, this is achieved by applying a force to overcap 6 or

20 circumferential band 4 in the direction of the moveable stopper end of the pre-
filled syringe. This force will in turn move the needle support 7 further onto
truncated cone 13a. To engage the screw thread 20 it is preferred that the force
be used in conjunction with a twisting action so to screw the needle support 7
onto central cone 13a and towards the moveable stopper end of the syringe. This

25 movement of support 7 causes a force to be applied to tube 21 which in turn
applies a force to closure 9 causing it to tear away from the inner surface of
central truncated cone 13a along tear line 8. In the preferred embodiment shown
in Figure 7 the tear line 8 does not extend about the full circumference of the
closure and thus it hinges to one side as can be clearly seen in Figure 7.

30 Preferably tube 21 is chamfered at the end. This facilitates easy insertion of tube
21 into the truncated cone 13a when the product is being assembled but it also

means that the tube 21 is less likely to completely detach the closure 9 from the



In particular, it is possible to injection nould all of the conponents,
assenbl e arwoggmsfﬂ Il the syringe in an aseptic environnmentpctiRBedidolized and

assenbl ed syringe may al so be hernetically sealed within a cl ear
pl astic wap such as cell ophane prior to delivering the product out of
the cl ean environnent. The pre-filled product may be delivered

to practiti dneesswiface ofteuncated conepddar riihe m;mtaldeclbsurpc%ist held between the
needl e f|tt|n but . not full ngage I n, yse 30 ermc needl nay
be pushed or'M W%‘{'@(‘J’e(ﬂft%’“[:%@%ré@g %“r“?q ﬂ\%f@ﬁw aqenéfq ezqq ?
still in th%dggbmﬁh@bé% ﬁ%g%gggﬁag%eg@ﬁ tisypset e seating of the

hypoderm ¢ needl e onto the ne tting causes the seal fornmed by the

cl osure In Figure 8 the needle ﬁt’ang end of pre-filled synnge 1 is shown ready foe

br oken s t hat en t he a ened r enoval o

needl e o \A{J FMper RV 'ii Bﬂg %?P FsRoved ‘89%8?! Hqu’végﬁqpré@qn&éay f or
use anCimﬂPth%\@ ??pTh@hrﬂeétﬁbléqwuiHWO%hh%ﬁ)Me bﬂ?re%@@& lotiflbf §th@% 1in .
additional parts or products to the syringe after the packagé has been

opened. the direction of the arrow shown in Figure 8 by moving plunger rod 2 towards the
needie fitting end of the syringe. The liquid 10 will move in the direction of the
arrow in Figure 8 through the passage 21a and thereafter through the hollow

10  hypodermic needie 5.

Figure 9 is a schematic representation showing tube 21 and Figure 10 is
an enlarged cross section of tamper evident band 4. This band includes an
internal rib 14 and an end flange 14a adapted to clip around the flange 6a of
overcap 6.

15 An alternative embodiment of the invention is shown in Figures 11 to 14.
In this embodiment, similar features to those described with respect to the first
embodiment of the invention are similarly numbered. The primary difference
between the embodiment of the invention shown in Figures 11 to 14 to that
shown in Figures 1 to 10, concerns the position of closure 9 and the use of a

20 double sided hypodermic needle.

Turning to Figure 11, there is shown a pre-filled syringe 1 which has a
barrel 1a, a plunger rod 2 and a moveable stopper 3. Needle fitting 13 includes a
central truncated cone 13a and a peripheral wall 15. The hypodermic needle 5 is
fitted to a needle support 7. In contrast to the embodiment shown in Figures 1 to

25 10, the hypodermic needle 5 extends through the needle support 7 and has a
sharpened end 5b located within cavity 7a. When the product is assembled and
filled, the sharpened end 5b of the hypodermic needle 5 is located close to but
not in contact with closure 9.

The needle fitting 13 and central truncated cone 13a are shown in greater

30 detail in Figures 12 and 13. In order to ensure proper puncture of closure 9 by
the sharpened end 5b of hypodermic needle 5 when the needle support 7 is fitted

fully onto needle fitting 13, it is important that closure 9 be located close to the



5 The pre-filled plastic syringe of the invention is preferably
manuf act ur&e 99/62577f rom a t her nopl astics material such as p bﬁfq?%’?@?le

Q her suitable materials i nclude translucent and transparent plastics
such as PET, pol yam des or TPX G hegr suitable materials are well
known to thosgszkl | | ed in the e invention

- |
are now des®pd p&ge r‘@f‘@r@ﬁceﬂg‘@-"tﬂaﬁnﬂaﬁ 'Hﬁyd%ig%?’g?ye??%& EREi G908 s of
the | nvent! 83a/ifls ‘Qﬂ?éf“é?reﬁrtﬁaf t bk dkated akHoR diERnbAARIA Bk cone, U5

assenbl ed an ‘packaged in a'ste e environment and avail abl e for

i mredi at e ufrem theendndfadnedidas are shown in the followi ng drawings in

whi ch: - wFlqure 1.is.a.schematic diagr I 1] ustrati

pre-filled syri nE@"‘bEﬁ%&B@f'atea that;in yse, SeeUseme t%ﬁnﬁﬁdé‘? su&gor!l 74ully OOy ur e
2is a S@hetﬁgéanﬁ fithi \Ar,ggf@mw&dusétrﬁé\;é ttd?ﬂ»é)éﬁa.ﬁuihoesbaf/ﬁymrmmdws

Figure 1 w er renoved rvor e syringe belng opened,
Figure 3 i stcavardsdndltblwugh cdsurepBdhibs breaikun/thlerml fdroned bwclﬁsgw&asl thatewed
fromthe pI enl.ar IPematlc vi ew of

the need! & tecwe@ar@ﬁdlqwdo&mavobegﬁrﬁaﬁséarqutﬁ SUERES T BRI TBaferto
FLOUTe 20 ot desoriven it9HisboRt {stpa @S giiekl.cw of Lhe central cone of

t he needl e ttin ure and the associ ated cl osure;
Figure 6 i s a scﬁgmae 14 |d|axgealargéd mnresentagon loé hypedémmit i nigeidisy 5e|meedle t he

pre-fil ri nr?? Bown in Figure 2 with the hypoderm c needl e and needl e
25 sup ﬁ SNEPVEVEP ®he end of the needle fitting of the syringe

but prior t 0 fuljt will be evident from the foregoing that the preferred embodiments of the
invention as illustrated and described above can be manufactured, assembled
and sealed within a wrapper all in an aseptic or clean environment. This product
may be transported and stored with minimal risk of contamination and the
15  wrapper can protect the syringe from any contamination and be removed only
when the syringe is ready for use. As the mechanism for opening the syringe is
activated by engaging the needle support 7 onto the needle fitting 13 there is no
need for the needle fitting nor the needle support to be exposed to the
environment and possible contamination prior to use. The consequent

20 advantages in ease of use will be plain to those skilled in the art.
Various modifications and/or additions may be made to the embodiment
hereinbefore described without departing from either the spirit or ambit of the

present invention as defined in the following claims.



engagenent ; Figure 7 is a schematic diagramillustrating the

needl e fi t tywHge/guzeh hypoder m ¢ needl e assenbly as shovwcyAudoogapze 6,
after the hypoderm c needl e and needl e support have been positioned

firmy onto the needle fitting of the 3045syringe; WD 99/ 62577
7 Figure 8 is a schematic diagramillustrating the needl e
fitting end GBAIMSe pre-filled syringe and the pasSage through which

the injectable liquid can flow once the closure has ' .
Figure 9 is a schematic representation of the closure opgmm’ﬂgmiﬂmuuw
Figure 10 ig, a cpgse-filed plastielsyrhgewhichanciag@yabl e band i hten MOI s in
hol ding an overcap in position over the hypoderm c needle prior to use;

Figure 11 is a st@erma@ib@rmgl;agramillustrating an alternative enbodi ment of

the i nvegt hon ut M)i S| 2%&e%BFebét‘SpSér‘]\ﬁﬁkcﬁ%%@%é‘k&r@?ﬁdén% end;

(c) a needle fitting which is integral with the barrel and which is located
at the end of the syringe remote from the moveable stopper; and
(d) aclosure which seals the syringe at its needling fitting end;
wherein an injectable liquid is housed within the barrel between the moveable

10  stopper and the closure and wherein the closure is located within the needie
fitting and/or the barrel of the syringe.

2. A pre-filled plastic syringe as claimed in claim 1 wherein the needle fitting
includes a hollow truncated cone, the interior of which is in liqguid communication
with the interior of the barrel.

16 3. A pre-filled plastic syringe as claimed in either claim 1 or claim 2 wherein
the needle fitting is in the form of a truncated cone surrounded by a peripheral
wall spaced from the cone.

4. A pre-filied plastic syringe as claimed in any one of claims 1 to 3 wherein
the closure is made of such material and is of such thickness that it may be

20 punctured readily.

5. A pre-filled plastic syringe as claimed in any one of claims 1 to 4 wherein
the closure is a separate component which is located within the barrel or within
the needle fitting.

6. A pre-filled plastic syringe as claimed in any one of claims 1 to 4 wherein

25 the closure is a wall portion which is frangibly connected to the inner surface of
the barrel or to the inner surface of the needle fitting and which extends across
the opening of the barrel or of the needle fitting.

7. A pre-filled plastic syringe as claimed in any one of the previous claims
wherein the closure is located wholly within the needle fitting of the syringe.

30 8. A.plastic pre-filled syringe as claimed in claim 7 wherein the needle fitting

includes an open ended hollow truncated cone in liquid communication with the
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Figure 12 is a schemajj Lon of the needle fitting end of the
pre- 10 fwd®d28yri ngmmﬂ@ﬂgﬂﬁaum Figure 11; PCT/AU9WPL213 i s
a schematic di agram of « o) truncated cone in the needl e
fitting illustrated in Figure 12; and 43 Figure 14 is a schematic

representation of the double sided hypoderm c needl e wi th support and
over cap. 15interior of therbafieland the closiiré és,an integah wal arartien whichis cgnnected

illustrates . r ' ' 1. ght be
present ed ft(?r Rgi'@éf}i%%@%%ﬁhoe tcril(‘)ncct%ggf)é;ggﬁr%%d %keté‘pﬁedr(:wrr%gl{éc%@%ct itioners.
The pre-filded sxpiaugie preifiledspfimgenis vlaimed fimelaim &whgrein the wa)l pottiomis

nmoul ding all of the conponents in an aseptic, environnent, assenbling

and fil I i nglocatedatanyqositioniaiengthedengthaafhe innes maligfdhe egedigditing. wi t hi n an

outer 2Q, Y appgioiddhc precfled syrnge Eg.ecléi)‘f{é'd‘ﬁecléiiﬁ"é: ivhiZh ! the 'EdLA8 &

wi t hout protecti ve packagi i gure eang Barrel® fa and
a plunger rwagll portidn whidhti® frangbiycattdchedttotheinrikr surface ' tis@ bruacstedone 3-
seals the barrel at one end - the other end of the barrel being seal ed

by a cl osur 8ndlogateshat igastA-@gnaifrom fthoReR @AFr al truncated cone 13a of the
25 needi eq} Ut ARNhslit b-AIES gﬁn{ga%f a¢ Oflioed i Gaify b WiRkreifiifie AR ©

filled wth an I nj'ecta ul an qui d i's house

the barrel frangiblyvattathed to thevawblserfateppthie fluntated lconerandlocated at least  An
hypoderm ¢ needle 5 i.s secured to needl e support 7. Needle support 7

i ncl udet? an4i0mar fiem itsQpanenty (best seen in Figure 6) and is positioned
over the 43 A plastic pre-filed syringe as claimed in any one of the previous claims in

which the needle fitting is a luer lock needle fitting.
13. A plastic pre-filled syringe as claimed in any one of the previous claims in
which the closure is puncturable by the rear needle of a double sided hypodermic

15 needle.

14. A plastic pre-filed syringe as claimed in any one of the previous claims
wherein the closure may be detached or in part broken away from the inner
surface of the needie fitting or the barrel by utilising a suitable tool.

15. A plastic pre-filled syringe as claimed in any one of claims 8 to 14 wherein

20 the closure is a wall portion which extends across the internal passage of the
truncated cone and is frangibly attached to the inner surface thereof.

16. A plastic pre-filled syringe as claimed in claim 15 wherein said wall portion
includes a circumferential weakened section at or adjacent to its connection to the
inner surface of the truncated cone.

25 17. A plastic pre-filled syringe as claimed in claim 16 wherein said wall portion
is between 0.8 mm to 1.5 mm in thickness except in the weakened section where
it is between 0.05 to 0.2 mm in thickness.

18. A plastic pre-filled syringe as claimed in claim 17 wherein said weakened
section does not extend all the way around the wall portion.

30 19. A plastic pre-filed syringe as claimed in claim 18 wherein the weakened
section extends circumferentially through between 330 to 350° such that when
the closure is broken away from _the inner surface of the needle fitting along the
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30 end of truncated needle fitting 13. Hypoderm c needl e
5 is holl oo 99,62577and l", ﬂlﬂi% l H%ni cation with cavi tper/gu99/0a22
8 osure nduit in the nature of a separate
tube 21 (aga| n seen better in Fi gure i s positioned between needle
support 7 and closure 9 and the use1 of this tube in conjunction with

needl e suppweakehddisection thet closuregwilll emain ftached docthebindebeldace of the
Hypodernic needle 5 is proﬁﬁct ﬂ by an overcap 6 which is held in (goleon

by aci r cunfRAdRiting Ba Wi & thhingp FRophthalisectien af or iadiasegie t
The needle @h&%éﬁ%&%ﬁh&ﬂeb&@'mﬁfgﬁwm% wiikdrigger al wal |15,

Figure 3 illustrates the syringe unger rod end of the syringe,
showi ng t hud®. prAgdastie, prbn-ﬁllgdrswngems clhimenyas ahg aned of) thepprevipus blaimss.

R P g T

or noveabl €554 APRE&dIe support having an internal cavity, said hypodermic needle being
attached at one end to the needle support and said needle support being
positioned over the needle fitting, wherein a first end of said closure opening
conduit is positioned within said internal cavity of the needle support and a

10 second end of the closure opening conduit is positioned within said needle fitting,
the closure opening conduit being in liquid communication with the hypodermic
needle and being of such length that movement of the needle support towards the
moveable stopper end of the syringe will cause the closure opening conduit to
break the seal provided by the closure.

15 21. A plastic pre-filled syringe as claimed in claim 20 wherein the length of the
closure opening conduit is such that full engagement of the needie support on the
needle fitting provides sufficient movement of the closure opening conduit to
break the seal provided by the closure.

22. A plastic pre-filled syringe as claimed in claim 21 wherein the cavity in the

20 needle support includes an end face in which there is a centrally disposed
aperture.

23. A plastic pre-filled syringe as claimed in claim 22 wherein the hypodermic
needle is fitted and secured at one end within the aperture in the needle support
and extends away from the cavity.

25 24. A plastic pre-filled syringe as claimed in claim 23 wherein the closure
opening conduit is located within the cavity with the first end abutting the end face
of the cavity with the internal passage therein in alignment with the aperture in the
end face of the needle support.

25. A plastic pre-filled syringe as claimed in claim 24 wherein one end of the

30 closure opening conduit is adjacent to or abuts the surface of the closure.

26. A plastic pre-filled syringe as claimed in any one of claims 20 to 25 wherein

said closure opening conduit is integral with and extends from the needie support.

This Sheet Has Been Repl

T




mechani sm as_known in the art, would be adequate for the purposes of the

present i NVOR/EISNT “ Hu H"ﬂ.‘”l4 il lustrates the ne@ERAUNPMRHy end
of the pre-filled syr A L Figure 2. The needle fitting

i ncl udes a central truncated cone 13a ang a peri pheral outer wall 15.
This is in the nature of a_standard "

. | uer, | ock” type_ needl e ., fitting
and is thus?bui tAdiasticopregiied synings Hﬁc‘i??‘ﬂ'f?dvd"t ﬁ'aﬁﬁs@dr‘{@'&’ﬁmhﬁgo‘é?ﬁ"ﬂe and

needl e supp, ; o | kgure 2. The peripheral wall 15
i ncl udes 8;Sénéﬁé8{m$§nluf eé%s%réﬁ CE ééalnce!ﬁllt'i tates screw t hreaded engagenent
of needl e s2®porA plastit preilked syringenaedaiméd intanygorisof dlains 2@ td 27 whereing 13

has an openi ng 22 between peripheral wall 15 and ceniral truncated
cone 13a. Said closure opgning. caRguit I"Uﬁ"’ Ss @ LMY cpg&plt EUEN "F%Ofﬁpsp‘f‘@\?ﬁsion

of a clasur ' of an integral end wall portion |ocated
Sxoy Sy e

within the cen cone 13a. The cl osure 9 whil st
bei ng i nt egk@l wAtplasticepreilied syrinfea@s cidimednnraaly dite of claimsi20do @nwhitBa -i s

f i bl t i her et | s beft h in Fi 5. Ad] t
to the i nneldre inciuclesran ovREaR logalestever s5e BYRRAREIONPORIP es a tear |ine
to t he i nnshURNF REiesian PR e b |

appli oot onor g Piasti Ble AR sithad af SIRE $h MEDRE SriHE brbWBlis ciins .,

end of the wherdin Ithedilledranthassembledi syringeuischerhetichlbs sealetiowitisiara aslear f rom
the inner surface of truncated cone 13a 30 along the tear line 8 of
r educed!@ hi BY@SESWIaRRert he enbodi ment shown the syringe is made from

PP SPSbERE SR R 1 Soth L 0ie o A BBy Simed 8,860 re 9,
around claims 20 to 29 wherein said hypodermic needle is pushed or twisted onto the
needle fitting whilst the product is in a hermetically sealed package.
32. A method as claimed in claim 31 wherein the movement of the hypodermic
15 needle onto the needle fitting causes the closure opening conduit to break the
seal provided by the closure.
33. A pre-filled plastic syringe as claimed in any one of the previous claims
manufactured from a thermoplastics material.
34. A plastic pre-filled syringe substantially as hereinbefore described with

20 reference to what is shown in any one of the drawings.
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9 the full circunference of closure 9 so that when a force is applie@L
agai nst ty@oge2s77 Cl osure, at |east sone part of the cl osumrevAt99/004238i1 N
attached to the inner surface fitruncated cone 13a so to | eave the
closure 9 attached to a portion of the inner surface of truncated cone
13a. The dianeter of the inner passage of central 5 truncated cone 13a is
slightly larger on the barrel side of {t accommodat e
the closure when it is detached and f ¢l The

operation of the syringe is shown in n_Ergyries 6, 7 and 8.

In Figure 6, the needle fitting end o [ [ with closure 9

seal i ng the syringe. This is how]t supplied to end

users. Needle 10 support 7 is positiqn truncated cone

13a but the flange 7b of needl e swp en engaged with
b. Tube 21 is

the screw thread portion 20 of the
| ocated with a first end in abutnent J
with the other end in abutnent agai nst

of cavity 7a and
2 9.

w0
b and
N
©
-
N
N~

FIG 1

S Y I ry=—




Tube 21 has a central passage 2la which is aligned so that it is in direct
fluid 15 coWM62HE7ion with the passage 5a in hypodermc neqdhﬁuﬁmmaaﬁper

i ndi cating band 4 hol ds overcap 6 in position. Figure 7
shows the needle fitting end of the préV7|IIed syringe after part of

cl osure 9 has been detached from_the : rface of central truncated
cone 13a. Preferably, thisYs—gehipwedbylapplying a force to overcap
6 or 20 circunferential band 4 in t ¢ db :ctlon of the noveabl e stopper
end of the pre- filled syriwge. force will in turn nove the
needl e support 7 further onto ¥ tr gd cone 13a. To engage the screw
thread 20 it is preferred that the fo be used in conjunction with a
twi sting action so to screw the needl ¢ pyjort 7 onto central cone

13a and towards the noveabl e stopper ¢ i the syringe. This 25 novenent
of support 7 causes a force to be applii e o tube 21 which in turn

applies a force to closure 9 causing it lfojtear away fromthe inner surface
of central truncated cone 1%d~s ar line 8. 1In the preferred
enbodi ment shown in Figure 7 the line 8 does not extend about the
full circunference of the cl osur ¢ thus it hinges to one side as
can be clearly seen in Figure 7. 30 ably tube 21 is chanfered at the
[ [ ulpe 21 into the truncated
cone 13a when the product is being asgenpl ¢d but it al so means t hat
the tube 21 is less likely to conplet¢ it ach the closure 9 fromthe
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WO 99/ 62577 10 _inner
surface okyd bdi3gat ed cone 13a. The opened closure 9 is helgbaldRea2t Ne

i nner surface of truncated cone 13a and the outer surface of tube 21 once
needl e support 7 has been firmy engaged on needle fitting 13.

In Figure 8 the needle fitting end of pre-filled syringe 1 is shown ready
for 5 wuse. Tanper evident band 4 has been renoved together with overcap 6

(contrast with Figure 7). The injectable liquid 10 can now be
expressed out of syringe 1 in the direction of the arrow shown in
Figure 8 by noving plunger rod 2 towgds the needle fitting end of the
syringe. The liquid 10 will nove in e direction of the arrow in
Figure 8 through the passage 2la and thereafter through the hollow 10
hypoder m ¢ needl e 5. Figure 9 is a schematic representation
showi ng tube 21 and Figure 10 is an enl arged cross section of tanper
evi dent band 4. This band includes an internal rib 14 and an end
flange 14a adapted to clfip around the flange 6a of overcap 6. 15

An al ternative enbodi t—of—tke~jinvention is shown in Figures 11 to 14.
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In this enbodjnent, simlar features to those described with respect to the
first ePBAM%EH of the invention are simlarl y nunber edpeffig 996d'dgary
di fference bet ween t he enbodi nent of the invention shown in Figures 11
to 14 to that shown in Figures 1 to 10, concerns the position of
closure 9 and the use of a 20 double sided hypoderm c needl e.
Turning to Figure 11, there is shown a pre-filled syringe 1 which has a
barrel l1la, a plunger rod 2 and a noveqﬂ?e stopper ‘3. Needle fitting 13

e

i ncl udes ‘a central trumeated con a and a peripheral wall 15. The
hypoderm c needle 5 is Titt ee upport 7. In contrast to

t he enbodi nrent shown in Figur to 0, t'he hypoderm c needle 5

ext ends through the needl e suppo 7 andy’has %) shar pened end 5b

| ocated within cavity 7a. Wen t rodulgt is“agsenbl ed and filled,
the sharpened end 5b of the B)poders edlenp is located close to but

not in contact with cl osuge O. The heedfe fitting 13 and central

truncated cone 13a are sh®wn.in atygr [30) defailvtn Figures 12 and 13. I'n
d9 b t he sharpened end 5b

order to ensure proper pu ur cl
is fitted fully onto

of hypoderm c needle 5 when the
needle fitting 13, it is inE?rta y t 4 9 béalqgated close to the
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11 end of central cone 13a. Wilst it may be | ocated at ihe very end

of centr 13a, it is preferred that it be | ocacmiavmneRt
distanceqﬁ?gﬁgﬁTﬁhe c

one, e.g. 0.5 nm fromthe end of cone 13a.
It will be appreciated that in use, securenent of needle support 7 fully
onto 5 needle fitting 13 will cause novenent of the sharp end 5b of
hypoderm c needle 5 towards and through closure 9 thus breaking the
seal forned by closure 9 so that the injectable liquid 10 may be
expressed fromthe syringe in sim|l manner to that described with
respect to the first enbodi nent. _ Figurel 14 is an enl arged
representq&ion of hypdderm c needle 5, wmgedle 10 support 7 and overcap 6.
It will be~evident ft t oregoing tffaf the preferred_enbodi nents of the
i nvention ad\_Alfust Fat and |descri bed abdvayes 2 tured, assenbled
and sealed wt a wgapper/dll in an aseptilg Ban g ronment. This
pr oduct be transpotfed and stored w }¥ el i sk of
cont ani nat i $h t he | P apper can prqtect ) 'ﬁg= from any
: : ¢ \ !
cont am nation r vey only _ _ de ||s ready for use.
As the nechani s ol dpe in the syringe is- P'ﬁle by engagi ng the
needl e support n b n dle fitting 13 t ‘.g ﬁ‘
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need for the_needle fitting nor the needl e support to be exposed to the
envi ronnent MRPHB¥i bl e contani nation prior to use. The CONREIAG 00423
advant ages in ease of use will be plain to those skilled in the art.
Various nodifications and/or additions may be made to the enbodi nent

her ei nbef ore descri bed w thout departing fromeither the spirit or anbit of

t he present invention as defined in the follow ng clains.
12 CLAI Ms: 1. A pre-filled plastic syringe which includes:
5 (a) a barrel; (b) a noveabl e stopper which seals
the barrel at one end; -
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(c) a needle fitting which is integral with the barrel and which.is
"l ocat ed a%v(;;b?%g.p,d of the syringe renote fromthe noveabl @CT/AU99/00422
and

st opper; (d) a closure which seals the syringe at its
needling fitting end, wherein an injectable liquid is housed

wi thin the barrel between the noveabl e stopper and the closure and
wherein the closure is a wall portion | ocated within the barrel and/or
the needle fitting of the syringe. 2. A pre-filled plastic syringe
as claimed in claim1l wherein the wall portion 15 is frangibly connected
to the inner surface of the barrel or to the inner surface qf t he
needle fitting. 3. A pre-fil75@ pl astic syringe—as—eHatethin claim
2 wherein the wall portion extends across and is [ogdtdid iw thin the
opening of the barrel or of the needle fitting. @@ 4) A

pre-filled plastic syringe as clained in any one of clains tlo 3 wherein
the closure is located wholly within the needle fitting of] _lhd syringe..
5. A pre-filled plastic syrjnge as claimed in any one qHfflainms 1 to 4
wherein t he wal | i [ of such material and is |of such
thickness that it ma readily. 25 6. i dre-filled
pl astic syringe as cl clains 1 to ) =rﬂ N t he
needl e fitting include icated cone, the interjf@Plof which is
in liquid cqgnuni interior of the barrlelf{ dnce the sea

created by the « |
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closure Ls broken.

any

8.

7. A pre-fil

one of c

1 to 6 wortpaNTELFOTUAL POPERTE DR@ANIZATTOIN NG 1S |
truncated cone surrounded by a per [njsHtipng|Burcau

X med in
¥ formof a
spaced fromthe cone.

led plastic syringe AR

wal |
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(57) Abstract

A pre—filled plastic syringe (1) which includes: a) a barrel (1

moveable stopper and the closure and wherein the closure is located

a);, b) a moveable stopper (3) which seals the barrel at one end; ¢) a

needle fitting (13) which is integral with the barrel and which is located at the end of the syringe remote from the moveable stopper; and
d) a closure (9) which seals the syringe at its needle ﬁmng end; wherein an injectable liquid (10) is housed within the barre]l between the

within the needle fitting and/or the barrel of the syringe.
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cone. 11. A plastic pre-filled syringe as clained in clalj Eni% Ap39/°°42(2)
which the closure is a 10 wal | portion which is franglbly brygry 20
i nner surface of the truncated cong and located at least 2.0 mmfrom

its open end. 12. A plastic pre-filled syringe as clainmed in claim
10 wherein the wall portion PREsF} T hed to the inner
surface of the truncated cone and | ocated at least 4.0 mmfromits
end. 15 13. A plastic pre-filled syringe as clainmed in any one of the

previous clai ns i Mhijs mveHﬂbﬁfbohBemseﬁ@LmleHI ddritaigerss c%rt'nHQés lapeksyirRake It
fitting. 14. A plastic pre-fi syringe as clainmed in any one of

t he previous rela@mﬂost particul tﬁhatﬂ&w fﬁrmsQf syringepwhichueatbbe prg-filled, fitted
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wherein the cl osurghegreapplicafiet ﬁﬁ@egr@floulﬂy Ppfdpdeedk aaripwsy desiygiist eri ter
surface of the needle f|tt| ng or the barrel by utilising a suitable tool.

16. A pl ast iroapyfacture | ofdnieeiipn Jaoulded | plasticisyringasy 5ee exampleireference is 13

bacsage o0 TGS i Boleantioptdvidle Batdh cahARAToAS EE TAPEOBRE! g,
surface ther GRJ(BT/AU95/00723 n bothsdfithesw pribr cdsed thy predilled sydnge wad sealed ai m
16 wherein said wall portion includes arp(f‘l rcunferential weakened

section dP oratdbpdcerie ead By-a closure, oD of Ecstemuwhiciovas sEPaEbIR oM
truncated CoRfe syringe. Whilst the applicant’s previous proposals were significant

improvements on pre-filled products which had been available piror to these
developments, the use of a separable stem to seal the syringe gives rise to
certain difficulties. First, a stem which protrudes from the end of the syringe is

16  susceptible to accidental knocks — both in production and in use and this can
lead to contamination or inadvertent opening of the unit. Secondly, in a system
such as that described in PCT/AU95/00723 it is necessary to remove the stem
from the needle fitting before a hypodermic needle can be attached. This
means that the needle must be fitted in a separate step immediately prior to

20 use. This can be inconvenient and there exists the possibility of contamination
during the needle attachment operation.

It is an object of the present invention to provide a pre-filled syringe
which is sealed in a manner which addresses, at least to some extent, the
difficulties inherent in the prior units hereinbefore described.

25 In accordance with the present invention there is provided a pre-filled
plastics syringe which includes:

(@) abarrel

(b) a moveable stopper which seals the barrel at one end;

(¢) a needle fitting which is integral with the barrel and which is

30 located at the end of the syringe remote from the moveable
stopper; and

(d) a closure which seals the syringe at its needling fitting end;
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A plastic pre-filled syringe as clained in claim17 wherein
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lock™ needle fitting. A luer lock fitting incorporates a screw thread on the internal
surface of the peripheral wall so the facilitate screw threaded engagement of a
hypodermic needle onto the needle fitting. Hypodermic needies used in
conjunction with luer lock needle fittings are attached at one end to a support
which is conical, hollow and dimensioned to fit over and onto the central cone of
the luer lock fitting. The base of the needle support includes a flange which is
shaped to engage with the screw thread on the internal surface of the peripheral
wall so that twisting of the hypodermic needle relative to the needle fitting
facilitates engagement.

It is most preferred that the syringe of this invention utilise a luer lock
needle fitting and that the syringe be used in conjunction with a hypodermic
needle attached to a conical support as described above.

The closure may be a separate component located within the barrel or
needle fitting such as by a friction fit or other suitable means. In such case it is
preferred that the closure be made of such material and be of such thickness
that it may be punctured readily.

However, the closure is preferably a wall portion which is frangibly
connected to the inner surface of the barrel or to the inner surface of the needle
fitting and which extends across the opening in the barrel or needle fitting. Most
preferably the closure is located wholly within the needle fitting of the syringe.
in the embodiment of the invention where the needle fitting includes a hollow
truncated cone in liquid communication with the interior of the barrel it is
preferred that the closure be an integral wall portion which is connected to the
inner surface of the cone and extends across its opening. In this embodiment
of the invention the wall portion can be located at any position along the inner
wall of the needle fitting. Preferably it is frangibly attached to the inner surface
of the truncated
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10 attached at one end to the needl e support and said needl e s.ugﬁﬁw\uﬁ%)%z
positioned over the needle fitting, wherein a first end of sBfceiv Eghryary 2000
openi ng conduit is positioned withj,n said internal cavity of the
needl e support and a second end of the closure opening conduit is
positioned within said needle fitting, the closure opening conduit
being in | iqlii d muni cation with the 15 hypoderm c needl e and bei ng of
such length t IMBverment of the needle support towards the noveable
stopper end of the syringe will cause the closure opening conduit to

Syringe as. ol medh pre.tlled piastic syving whichaneiodesn o - | TGN OB MR/ AH] I
n

openi ng canduit i uch thatl_full engagenent of the needl e *suppokt 20 S
the needl 8 fitti nzagroﬁ‘&réesuffici ent noverment of the closure opening

conduit to break BP SeAhoRsaMbeshrdt vilieh SLABURE barrel at e end: Pl ast i c

pre-filled syringe as clained in cl'aim?22 wherein the cavity in the
needl e support indtuded aeedledfittimgewhichnis dntegralrwith sthe bariel andywhidhpissed

aperture. 25 24. A pl Lc pype-fill ringe a | al ip clai
wherein the hypoderm cl?(’éjla%‘Ejd n%tegnee qng ?’?ttﬁédéﬂﬁ@esz%rﬁpgedqgﬁ%owg Wﬂ%ﬁi n
the aperture in the negtbsberuamdrt and extends away fromthe cavity.

25. A plastic pre-filled syringe as clained in claim24 wherein the
closure 10  openi(dy c@nelosireiwhichsgalsdhaisyringe ehits ogediing fiting ende fir st

end abutting the ifbrdfh ah?fiectioib fadid it Nodded vithfh o il BERRRACthe
moveable stopper and the closure and wherein the closure is a wall portion
located within the barrel and/or the needle fitting of the syringe.
2. A pre-filled plastic syringe as claimed in claim 1 wherein the wall portion

15 is frangibly connected to the inner surface of the barrel or to the inner surface of
the needle fitting.

3. A pre-filled plastic syringe as claimed in claim 2 wherein the wall portion
extends across and is located within the opening of the barrel or of the needle
fitting.

20 4. A pre-filled plastic syringe as claimed in any one of claims 1 to 3 wherein
the closure is located wholly within the needle fitting of the syringe.

5. A pre-filled plastic syringe as claimed in any one of claims 1 to 4 wherein
the wall portion is made of such material and is of such thickness that it may be
punctured readily.

25 6. A pre-filled plastic syringe as claimed in any one of claims 1 to 5 wherein
the needle fitting includes a hollow truncated cone, the interior of which is in
liquid communication with the interior of the barrel once the seal created by the
closure is broken.

7. A pre-filled plastic syringe as claimed in any one of claims 1 to 6 wherein

30 the needle fitting is in the form of a truncated cone surrounded by a peripheral
wall spaced from the cone.

8. A pre-filled plastic syringe as claimed in any one of claims 1 to 7 wherein
the closure is a separate component which is located within the barrel or within
the needle fitting.
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aperture in the end face of the needl e support. 26. A pl astPEI7AU99/00422
pre-filled syringe as claimed in claim25 wherein one end ofRechized 2 February 2000
cl osure opening conduit is adjacent to oygabuts the surface of the closure.

PCT/ AU99/ 00422
Recei ved 2 Fe®@r uar A plastie pre-filled syringe as claimed in claim 1 wherein the needlelfitting
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11. A plastic pre-filled syringe as claimed in claim 10 in which the closure is a

10 wall portion which is frangibly attached to the inner surface of the truncated
cone and located at ieast 2.0 mm from its open end.

12. A plastic pre-filled syringe as claimed in claim 10 wherein the wall portion
is frangibly attached to the inner surface of the truncated cone and located at
least 4.0 mm from its end.

15 13.  Aplastic pre-filled syringe as claimed in any one of the previous claims in
which the needle fitting is a luer lock needle fitting.

14. A plastic pre-filled syringe as claimed in any one of the previous claims in
which the closure is puncturable by the rear needle of a double sided
hypodermic needle.

20 15. A plastic pre-filled syringe as claimed in any one of the previous claims
wherein the closure may be detached or in part broken away from the inner
surface of the needle fitting or the barrel by utilising a suitable tool.

16. A plastic pre-filled syringe as claimed in any one of claims 10 to 13
wherein the closure is a wall portion which extends across the internal passage

25 of the truncated cone and is frangibly attached to the inner surface thereof.

17. A plastic pre-filled syringe as claimed in claim 16 wherein said wall
portion includes a circumferential weakened section at or adjacent to its
connection to the inner surface of the truncated cone.

18. A plastic pre-filled syringe as claimed in claim 17 wherein said wall

30 portion is between 0.8 mm to 1.5 mm in thickness except in the weakened
section where it is between 0.05 mm and 0.2 mm in thickness.

19. A plastic pre-filled syringe as claimed in claim 18 wherein said weakened
section does not extend all the way around the wall portion.
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wherein the filled and assenbl ed syringe is hernetically seal ed WCHAW9/00422
cl ear pl astic w apper. 32. A nethod of using a Réebtd 2 February 2000
pre-filled 'syringe as clainmed in any one f 15 claims 21 to 30 wherein
sai d hypoderm c needle is pushed or twi s‘{ ed onto the needle fitting

whi | st the pra@ductA piastio prelfilledeyiinge lag cﬁﬁﬁie@dmlitﬂélhﬁgg whereln ﬁ% wedkérddrod
as clainmed in claim 32 wherein the novenent of a/ﬁpo ermec needl e

onto the needestion @xtendsceirriaferantiafly éB'@UQh(ﬁ%WBﬁQ 3(?(9(1@35 such thattwlwk
the seal pr O‘fhg%fbsl?h‘? ‘ig‘ﬁroq(leﬂ%%ufrgﬁ the3fner éherﬁg X fthét?&e@!?aﬁﬁl ng the 2°

claimed in any one o revi clarns

t her nopl ast i eeeakenedi section the c36sureANilJ|ra&tau¢ attachéd 1o abe Smlier@ﬂface of the

:Eg%aptn' Sl el Iqr;f ﬁlﬁbgabqﬁ wue hga ble Itc? ?fljlngvti:-lI ;bout that ;gétleornegtc ce>r ggjaceﬁ% tc; tshe
inner surface of the needle fitting which is not weakened.
21. A plastic pre-filled syringe as claimed in any one of the previous claims
which further includes a hollow closure opening conduit, a hypodermic needle
and a needie support having an internal cavity, said hypodermic needle being

10 attached at one end to the needle support and said needle support being
positioned over the needle fitting, wherein a first end of said closure opening
conduit is positioned within said internal cavity of the needle support and a
second end of the closure opening conduit is positioned within said needle
fitting, the closure opening conduit being in liquid communication with the

15 hypodermic needle and being of such length that movement of the needle
support towards the moveable stopper end of the syringe will cause the closure
opening conduit to break the seal provided by the closure.

22. A plastic pre-filled syringe as claimed in claim 21 wherein the length of
the closure opening conduit is such that full engagement of the needle support

20 on the needle fitting provides sufficient movement of the closure opening
conduit to break the seal provided by the closure.

23. A plastic pre-filled syringe as claimed in claim 22 wherein the cavity in
the needle support includes an end face in which there is a centrally disposed
aperture.

25 24. A plastic pre-filled syringe as claimed in claim 23 wherein the hypodermic
needle is fitted and secured at one end within the aperture in the needle support
and extends away from the cavity.

25. A plastic pre-filled syringe as claimed in claim 24 wherein the closure
opening conduit is located within the cavity with the first end abutting the end

30 face of the cavity with the internal passage therein in alignment with the
aperture in the end face of the needle support.

26. A plastic pre-filled syringe as claimed in claim 25 wherein one end of the
closure opening conduit is adjacent to or abuts the surface of the closure.
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15
27. A plastic pre-filled syringe as claimed in any one of claims 21 to 26
wherein said closure opening conduit is integral with and extends from the
needle support.
28. A plastic pre-filled syringe as claimed in any one of claims 21 to 26
wherein said closure opening conduit is a separate component.
29. A plastic pre-filled syringe as claimed in any one of claims 21 to 28
wherein said closure opening conduit includes a central conduit and fins or ribs
which extend outwardly therefrom.
30. A plastic pre-filled syringe as claimed in any one of claims 21 to 29 which
further includes an overcap located over the hypodermic needle.
31. A plastic pre-filled syringe as claimed in any one of the previous claims
wherein the filled and assembled syringe is hermetically sealed within a clear
plastic wrapper.
32. A method of using a plastic pre-filled syringe as claimed in any one of
claims 21 to 30 wherein said hypodermic needle is pushed or twisted onto the
needle fitting whilst the product is in a hermetically sealed package.
33. A method as claimed in claim 32 wherein the movement of the
hypodermic needle onto the needle fitting causes the closure opening conduit to
break the seal provided by the closure.
34. A pre-filled plastic syringe as claimed in any one of the previous claims
manufactured from a thermoplastics material.
35. A plastic pre-filled syringe substantially as hereinbefore described with
reference to what is shown in any one of the drawings.
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