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(54) Title: VACCINATION SYRINGE

FIG. 1

(57) Abstract: A replaceable needle assembly is provided for a retractable, prefilled syringe comprising a barrel having a mount-
ing member and a plunger, whereby the retractable needle can be replaced by a user without affecting the retraction mechanism.
The replaceable needle assembly comprises a needle fitted to a retractable needle mount and a needle retainer. The needle mount
is removably, screw-threadedly mountable to the mounting member of the barrel. The needle retainer comprises a plurality of fin-
gers that releasably engage the retractable needle to thereby prevent inadvertent retraction of the retractable needle before engage-
ment by the plunger. The plunger comprises a plunger seal comprising an outer member and an inner member that engages the
needle for spring-driven retraction. At the end of retraction, a lock is formed between the plunger and barrel to prevent re-use of
the syringe.
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VACCINATION SYRINGE
- FIELD .
THIS INVENTION relates to syringes. More particularly, this invention relates to a

retractable syringe that includes a replaceable, retractable needle.

BACKGROUND

- The practlce of sharing syringes without adequate stenhzatlon between

successwe users is a major contributor to the transfer of Human Immunodeficiency .

Virus (HIV) and Hepatitis with subsequent severe repercussions for the sufferer and

at a high cost to so'eiety'for supporting and providing medical ‘ét‘tention to sufferers.-
Further problems arise for health professionals administering medicines and vaccine.s>
to infected ,in"d.iv'id'uals., where accideﬁtal needle stick injury by'a used syringe can
lead to mfectlon ' | | '

‘In response to thlS problem, syringes have been developed which either
provnde a needle sheathing mechanism or a needle retraction mechamsm to prevent '
re-use and/or needle stick injury. _

However mainy such retractable syringes have fixed needles or highly

specialized retractable needle assemblies that are not amenable to replacmg needles

- which have been bent or burred or for allowing a user to select an appropnate needle

‘size.

| - SUMMARY | |
. The invention is therefore, at least in part, broadl)/ éi:ireeted to a replaceable
needle assembly for a retractéble syringe, whereby a retractable needle can be
replaced by a user w1thout affecting the retraction mechanism. \
The invention is also broadly directed to a barrel sultable for mountmg the

replaceable needle assembly.
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3 assembly

The invention also broadly _provides an improved retraction mechanism
compnsmg respectlve elements of the retractable needle assembly and/or a plunger
capable of engaging and retracting a retractable needle.

In a first aspect, ' the invention provrdes a replaceable needle assembly for a
retractable syringe comprising a plunger and a barrel having a mountmg member,

said replaceable needle assembly comprising: a retractable needle that is engageable

by sald plunger; a needle mount that is removably mountable to the mountirig

member of the barrel; and a needle retainer.
In one embodiment the needle mount comprlses a male member which i is
recervable by a female member of said mounting member.

Preferably, “the needle mount comprises .a screw-thread which in use is

‘ received by a complementary screw thread of said mounting member.

Ina preferred embodiment, the needle retainer compnses a plurallty of fingers

that engage sard retractable needle to prevent inadvertent retractron of said retractable

needle.

Ina second aspect, the mventlon provides a barrel for a retractable syrmge ,

said barrel comprising a mounting member to which is removably mountable a

replaceable needle assembly.
In one embodiment, sard mountmg member compnses a female member that

receives a male member of a needle mount of said retractable, replaceable needle -

Preferably, the mountmg member comprises a screw-thread whrch in use -

receives a complementary screw thread ofa needle mount of sald replaceable needle

| assembly

Preferably, the barrel further comprlses a needle seal coupled to the mountmg ‘

member

Preferably, the barrel comprises a releasing member.
In one embodiment, the barrel further-comprises a collar. o |
. Preferably, the collar comprises the releasrng member.
| In a third aspect, the invention provrdes a' plunger for a retractable syrmge

comprising a retractable needle, said plunger comprising: a blasmg means, a plunger |
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aspect..

member releasably connected to a control rod; a plunger housing; and a plunger seal

- mounted to the plunger member; wherein the plunger member ‘control rod and

plunger housing co-operate to maintain said blasmg means in an 1n1t1ally energlzed

' state prior to retraction.

Suitably, the p]unger comprises a needle engagmg portion that is capable of
engaging the retractable needle to facilitate retraction. of the retractable needle.

In one embodiment, the plunger seal comprises an inner member.and an outer

~ member.- Preferably, the plunger seal comprises'a stop to prevent or minimize

' forward travel of the inner member relatrve to the outer member -Suitably, accordmg

to this embodiment the inner member compnses the needle-engagmg portion. _
- Preferably, said plunger is arranged so that at the end of depressron of said
plunger to deliver fluid contents of said retractable syringe, said -control rod

dlsengages from said plunger housmg to fac111tate a release of energy from said

-blasmg means to thereby retract said control rod and sard plunger member with a

-needle coupled thereto.

. Preferably_,’ said needle is coupled to said inner member of vsaid seal. An

advantage of this embodiment is that because the outer member of the seal remains |

stationary during retraction, the “glide force” required to retract the inner member

and coupled needle is relatlvely reduced.

Suitably, said biasing member is any device Wthh can store energy in a
releasable form, such as a spring, elastic or the like.
Preferably, said biasing means is a spring.’

In a fourth aspect, the invention 'provides a retractable syrin'ge kit comprisling~

'the barrel of the second aspect preﬁllecl with fluid contenits and the plunger of the

third aspect in combination; and a plurality of needle assemblies acccrdi_ng to the first

In one ‘embodiment of the retractable syringe kit, the plurality of needle
assemblies respcctively comprise a 0.5 inch needle, a 1.0 inch needle and a 1.5 inch

needle.
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In a fifth aspect, the invention provides a retractable syringe comprising: the

replaceable needle assembly of the first aspect removably mounted: to the barrel of

. the seeond aspect' and/or the plunger of the third aspect.

In one embodiment, the retractable syringe ﬁxrther comprises a lock formed
between said plunger housmg and said collar of said barrel which prevents or hmders
removal of the plunger housing from the retractable syringe after retraction of the
retractable needle. . '

Preferably, the retractable syringe is a prefilled retractable syringe.

In a sixth aspect, the invention provides a method of operating a retractable
syringe including the step of removably mounting a replaceable needle assembly toa
barrel of a retractable syringe prefilled with ﬂurd contents.

Preferably, the method includes the step of removing a plug from a mountmg
me_rnber of the barrel prior to removably mounting the replaceable needleassembly
to the barrel. ‘ , | , ‘ ' |

In one embodiment, the method includes the step of screw-threa'dedly
mountmg a needle mount of the replaceable needle assembly toa mountmg member
of the barrel. '

Ina seventh aspect, the invention provides a method of makmg a pre-filled
syringe mcludmg the steps of .coupling a plunger and a seal in a syringe barrel,

wherein the synnge barrel compnses fluid contents,.a plug member mounted thereto .

ora replaceable needle assembly of the first aspect mounted thereto.

Throughout ‘this specification, unless otherwise indicated, “comprise”,
“comprises” and “comprising” are used inclusively rather than exclusively, so that a

stated mteger or group of mtegers may include one or more. other non-stated mtegers~

. or groups of i integers.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting embodiments of the invention are described herem w1th

reference to the following drawmgs wherein: .
F IG. 1 is a sectional view of an embodiment of a retractable syringe;

- FIG. 2 is a sectional view of an embodiment of a plunger;
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FIG. 3 is a sectional view of an embodiment of a replaceable needle
assembly;
| FIG. 4A is a sectional view of an embodiment of a barrel prior to removal of a
plug and FIG. 4B is a séctional view showing mounting of a replaéeable needle
assembly to a barrel mounting member; \ | '
FIG. 5 is a sectional v1ew of a plunger engagmg a needle assembly prior to
needle retractlon,

FIG.6 is a sectional view showing'.spring-driven retraction of a plunger,.

- plunger rod and retractable needle; and:

FIG. 7 is a sectional view showing an embodnment of a retractable syrmge'

after retraction of a retractable needle. -

DETAILED DESCRIPTION

Refei‘ring to FIG. 1, an embodiment of syringe 10 comprises barrel 11 and

- plunger 20 which is slidably, axfally moveable within barrel 11, plunger 20 having

plunge_r member 50 and plunger housing 21. Replaceable needle assembly 30

comprises retractable needle 39 that comprises cannula 31 and needle body 32.

~ comprising’ plunger-engaging foot 33, needle mount. 36 having screw threaded

portion 370 and needle,reiainer 35: Seal 80 is mounted to projection 52 of plunger

member 50. Barrel 11 comprises plunger 'end 12 at which is located. collar 13

* comprising release rmg 14 having rim 141. Barrel 11 also comprises needle end 15

having mountmg member 16 onto which can_ be mounted replaceable needle

assembly. 30. Mountmg member 16 comprises screw thread 17 and is typically glued

 or otherwise ﬁrfnly affixed inside needle end 15 of barrel 11. Needle seal 40 is also

mounted inside needle end 15 of barrel 11 behind mounting member 16 (i.e proximal
to the user). Sealing base 41 of needle sea/l 40 seals against inside wall 18 of barrel
while body 42 is coupled to mounting member 16. ' - |
Referring now to FIG 2, plunger 20 comprises plunger housing 21 wnth skirt
22 having flange 23 comprising inner circumferential ledge 24. Skirt 22. also

comprises step 27 at an end of skirt 22 proximal to a user. Plunger housing 21 further

- comprises arm 28 having shoulder 29. Control rod 60 is'.releasably;connected to '
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plﬁnger member 50 by way of frangible connection 61. Control rod further comprises

shaft 62, button 63 which is operable by a user and trigger 64 which comprises notch

© 65. In this embodiment, the biasing means is spring 70. Before retraction, trigger 64

of control rod 60 er}gziges flange 23 of plunger housing 21 by way of notch 65
releasably engaging inner cireumferenti_al ledge 24. This retains spring 70 in ‘an
initially compressed state, compressed between inﬁer shoulder 25 of plunger housing
and annular base 51 of plunger member 50. In this context, “initially compfessed”

means that spring 70 is in a compressed (i.e energized) state before ‘use of the

. retractable syringe.

Plunger‘ member 50 further comprises projection 52, which in this

comprises inner member 81 and outer member 82 that are releasably coupled. Stop
85 is formed betWe_en shoulder 86 of inner member 81 and ledge 87 of outer member
82 to minimize or prevent unwanted forward travel of inner rﬁembér 81 relative to

outer member 82 (i.e fowards; needle end 15 of barrel 11), panicularly when plunger
20 is initially inserted into barrel 10. Stop 85 selectively Allowe axial movement of
inher mémber 81 relative to outer mefnb_er 82‘t-owards the user during rétraction', as
will' be described in more defail_hexeinaﬁ'er. Inner: rher_nber 81 ‘further comprises
complementary mating portion 83 for receiving and eﬁgaging foot 33 of needle body
32 .and plunger-engagi'ng recess 84 that is screw-threadedly mounted to projectiori 52

of plunger member 50. Outer member 82 seals.ageinst inside wall 18 of barrel to .

- prevent fluid leaking from fluid space 19. It is also noted that inner member 81 and

outer member 82 .;‘Jr‘('wide a fluid-tight seal at internal interface 88. Although not
shown, cor}lplementary annular ribs and grooves could be added to inner member 81
and outer member 82, or vice versa, to facilitate the fluid-tight seal. \

~ As shown in FIG. 3, replaceable needle assembly 30 comprises retractable

__needle 39 comprising cannula 31, needle body 32 that comprises plunger-engaging

foot 33 and shoulders 34A, 34B, needle retainer 35 and needle mount 36 having
screw threaded “male” portion 370. Needle retainer 35 also compﬁses fingers 37A, B
that respectively bear against shoulders 34A, 34B of needle body 32 which retain

retractable needle 39 in needle assembly 30 and Aprevent inadvertent retraction of .
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retractable needle 39. This retaining function can withstand up to a 6N force, but

nevertheless allow spring-driven retraction of retractable needle 39, as will be

descnbed in more detail hereinafter. An advantage of this arrangement 1s that no
other structure (e.g. an gjector- member) is required to release retractable needle 39
from fingers 37A, 37B. Complementary angled faces 38A, B, C and D also assist

.preventivng inadvertent ejection of retractable needle, if for example subje_cted toa

needle pull” force 39 from needle assembly 30.
Referring now to FIGS: 4A and 4B, syringe 10 is typlcally provnded prefilled
with fluid contents, such as a vaccine, although without - limitation thereto. As’ is

evident in FIG. 4A prior to use, plug 90 compnsmg screw-threaded portion 91 has

been fitted into complementary screw-thread 17 of mounting member 16 at ‘needle

end 15 of barrel 11 to thereby seal barrel 11. Plug 90 is then unscrewed as indicated
by the arrow and removed by the user so that replaceable needle assembly 30 can be

mounted by way of screw thread 35 in needle mount 36 engagmg complementary

'screw thread 17 in mounting member 16. Replaceable needle assembly 30 may be

provided with a removable cover (not sh_own) for cannula 31 and also a screw-
threaded cover (not shown) mountable to screw thread 35 of needle mount 36. Once
these covers are removed and the needle assembly mounted to barrel 11, syringe 10 is
ready for use. It will be appreciated that the replaceable needle assemb.ly 30 allows a | .
user to replace a needle that becomes bent or burred Furthermore a user may select
an appropriate size or gauge needle for delivery.

Referring to FIG. 5, in use plunger 20 is moved axxally in the direction of the

- solld arrow toward needle end 15 of barrel 11 to deliver fluid contents of syringe IO

At or near the end of plunger 20 depression, complementary matlng portion 83 of

seal inner 81 receives and snap-lock engages foot 33 of needle body 32. This

| effectively couples retractable needle 39 to plunger member 50, as shown in FIG. 5.

It will also be. apprec:ated that whlle this embodiment describes male-female

engagement between foot 33 and complementary mating portion 83, the reverse -

' arrangement is also contemplated

The sequence of events that occur to famhtate controlled retraction -of

‘retractable needle 39 is as follows.
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Continued m0yement of plunger 20 in the direction of the solid arrow in FIG.
5 is allowed by seal 80 and needle seal 40, which are formed of a compressible

material and allow continued movement of plunger housing 21 toward needle end 15

of barrel 11 until release ring 14 bears against arm 64 of control rod 60, thereby

moving trigger 64 radially inwardly in the direction of the arrow in FIG. 5. This
disengages notch 65 from inner circumferential ledge 24 which thereby triggers

release of control rod 60 from plunger housing 21. This allows initially compressed

* spring 70 to decompress and forcibly bear against annular base 51 of:plunger member
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50 to thereby retract plunger member 50 and connected control rod 60. Retraction of
plunger member 50 occurs with sufficient force to dislodge needle body 32.from
fingers 37A, B of needle retainer 35. At this time, inner me‘mber 81 of plunger sea_l

80 uncouples from outer member 82, moving axially towards the user so that cannula

31 and needle body 32, which is coupled to inner sealing member 81 mounted to-

plunger member 50, retracts in the direction of the arrow in FIG. 6 (inside plunger”

housing 21 ,Which remainS'Stationary relative to barrel l 1. & ,
Accordingly, Acontrel rod 60 retracts, the rate of which retraction is controlled

by a user relaxing pressure (such as by way of thumb preésure) against control button

63. As shown in FIG. 7, retraction is complete when base 51 of first plunger member

- 50 abuts step 27 in plunger housing- 21 which 'is stationary during retraction of

plunger member 50 and control rod 60. Needle seal 40, needle mount 36 and needle
retainer 35 also remain statlonary at needle end 15 of barrel 11.

As shown in FIG. 6 and 7, at the end of plunger 20 depression to complete

injection of fluid contents of syringe 10, lock 90 is formed between lock elements in

the form of shoulder 29 of arm 28 of plunger housing 21 locked onto rim 141 inside
release ring 14 of eolla'r 13 at plunger end 12 of barrel 11, to thereby prevent ‘.

withdrawal of plunger housmg 21 from barrel 11. This also facilitates ease of

- removal -of control rod 60, which can be manually removed from syrmge 10 by "
- breaking control rod 60 away from plunger member 50 at frangible connection 61.

‘Control rod 60 may then be dlscarded as "clean" waste leaving syringe 10 with

plunger housing. 21 and plunger member 50 remaining inside barrel 11 for a more

compact medical waste dlsposal.
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In lig_ht.of the foregoing it will be appreciated that the present invention

- prot/ides a relatively simple, robust and inexpensive syringe that is automatically
~ disabled with little or no assistance from the user to thereby prevent, or at least'

- minimize the hkellhood of, re-use of the syringe or needle- stlck injury to the user.

Furthermaore, the replaceable needle assembly allows a user to select a needle

‘ of approprlate size of gauge or needle length and/or to replace a needle that becomes

_ bent or burred. Another advantage of the retractable syringe described herein is that it

can accommodate and fully encapsulate on retraction, needles of varying length up to
1.5 inches (~3.8 cm) in length, thereby providing great flexibility to the user.

Throughout the specification, the aim has been to describe the preferred =

- embodiments of the mventlon without llmltmg the invention to any one embodlment

or specnﬁc collectlon of features. Various changes and modifications may be made to
the embodlments described and illustrated without departmg from the present .
mventxon ' )

The disclosure of each patent and scientific document, computer program and

algonthm refened to in this spec1ﬁcatlon is mcorporated by reference in lts entirety,
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CLAIMS
1. | A replaceable needle assembly for a retractable syringe compnsmg a plunger. .
and a barrel that comprises a mounting member, sald replaceable needle assembly
comprising: a retractable needle that is engageable by said plunger to facilitate
retraction of 'the retractable needle; a needle mount that is removably mountable to
the mounting member of the barrel; and a needle retamer to prevent inadvertent
retractxon of sard retractable needle. _
2. .The replaceable needle assembly of Claim 1, wherein the needle mount

comprises a male member which is receivable by a female member of said mounting

member.

3. ‘The replaceable needle assembly of Claim 2, wherein the needle mount
comprises a screw-thread which in use receives a complementary screw thread of -
said mounting member. . )
4. The replaceable needle assembly of any preceding> claim, wherein the needle
retainer comprises a pl'ura]ity of ﬁngers that releasabty engage said retractable needle
to thereby prevent inadvertent retraction of said retractable needle. )
5. -The replaceable needle assembly of Claim 4, wherein said plurality of fingers

are releasable from said retractable needle upon retraction of said plunger when

-engaged with said retractable needle

6. ‘A barrel for a retractable syrmge said barrel cemprising a mounting member

'to which is removably mountable a retractable needle mount of a replaceable needle

assembly.

7. The barrel of Claim 6, wherein said mounting member comprises a female

member that receives a male member of the needle mount of said retractable

'replaceable needle assembly.

8. The barrel of Claim’ 7 Wwherein the mounting member comprises a screw-
thread which in use receives a complementary screw thread of the needle mount of
said replaceable needle assembly. .
9. ' The barrel of any one of Claims 6 to 8, wherein the barrel further comprises a

needle seal coupled to the mounting member.
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10; The barrel of any one of Claims 6 to 9, which further comprises a collar.

11. The barrel of Claim 10, wherein the collar comprises ba releasing member.

12.  The barrel of Claim 10 or Claim 11, wherein the collar compriées one or more
lock elements capable of formmg a lock with one or more lock elements of a plunger
after retractlon

13. ~ The barrel of any one of Claims 6-12, comprising the replaceable needle .
essembly according to any one of Claims 1-5 mounted thereto.

14. A plunger for a retractable syringe, said plunger comprising: a biasing means;

- a plunger member releasably connected to a control rod;. a plunger housing; and a

plunger seal mounted to the plunger member said plunger seal compnsmg a

releasably coupled inner member and outer member, wherem the plunger member,

~ control rod and plunger housing co-operate to maintain said blasmg means in an

initially energized state prior to retraction.

15.  The plunger of Claim 14, wherein the plunger seal comprises a stop to -

prevent or minimize forward travel of the inner member relative to the outer member.

16. - . The plunger of Claxm 14 or Claxm 15, wherein the inner member compnses a

needle-engagmg portion.

17. The plunger of-any one . of Claims 14 to 16, wherein the control rod "

comprises an arm that mmally engages said plunger housing prior to retractlon to

- facilitate mamtammg said blasmg means in an 1mt1ally energlzed state pnor to .

retraction. ] ‘
18.  The plunger of any one of Claims 14 to 17, arranged so that at the end of

depression of said plunger to deliver fluid contents of said retractable syringe, said -

~ control rod is disengageable from said plunger housing to facilitate a release of

energy from said blasmg means to thereby retract said control rod and said plunger :
member with a needle coupled thereto. '

19. The plunger of any one of Claims 14-18, \Vvherein.the. biasing means is a.
spring. ' ’ | | ' _ ‘ o

20.  The plungerof any one of Claims 14-19, wherein the plunger outer comprises‘

one or more lock elements capable of forming a lock with a barrel after retraction.
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21 A retractable syringe kit comprising the barrel of any one of Claims 6-13
prefilled with ﬂuid_contents and the plunger of any one of Claims 14-20 in
.combination; and a plurality of replaceable needle assemblies according to any one of '
Claims 1-5. ‘ o

22.  The retractable syringe kit of Claim 21, wherein the plurality of needle

assemblies respectwely compnse a 0.5 inch needle a 1.0 inch needle and a 1.5 inch

~ needle.

23.  The retractable syringe kit of Claim 21 or Claim 22, which comprises a plug

- removably mounted to the mounting member of the barrel.

24, A retfactable syringe conlprising' the replaceable needle assembly of any one
of Clalms 1 to 5 removably mounted to the barrel of any one of Claims 6 to 13 and a
plunger capable of engaging the retractable needle.

25.  The retractable syringe of Claim 24, wherein the plunger is according to any |

 one of Claim 14 to 20.

26.  The retractable syringe of Claim 25, ﬁuther comprising a lock formed

* between - ‘respective lock elements of said plunger housing and the collar of said

- barrel, which lock prevents or hinders removal of the plunger housmg from the

retractable syringe after retraction of the retractable needle.
27. The retractable,syrmge of Claim 25 or Claim 26, which is a prefilled
retractable syringe. |

28. A method of operating a retractable synnge comprising a - barrel and a

plunger, m_cludmg the step 'of removably mounting a replaceable needle assembly

comprising a retractable needle that is engageable by said plunger to facilitate

" retraction of the retractable needle; a needle mount that is removably mountable to

‘the barrel and a needle retainer to prevent inadvertent retraction of said retractable

needle to a barrel ofa retractable syringe prefilled with fluid contents.
29.  The method of Claim 28, whlch includes the step of removmg a plug from a
mouriting member of the barrel prior to removably mounting. the replaceable ‘needle

assembly to the mounting member.
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30. The method of Claim 28 or Claim 29, which includes the stép of screw-

threadedly mounting a needle mount of the replaceable needle ‘assembly to a.

'mountmg member of the barrel.

31.  The method of any one of C_laims 28-30, wherein the replaceable needle

assemny 1s according to any one of Claims 1 to 5; the barrel is according to aﬁy one .

“of Claims 6 to 13; and/or the plunger is as according to any one of Claims 14 to 20.

32, A method of making a pre-filled syringe including the steps of coupling a |

plunger and a plunger-seal in a syringe barrel, wherein the sy’fiuge barrel is préﬁ]led

- with fluid contents, and comprises a plug member removably mounted thereto or a

replaceable needle assembly removably mounted thereto. ‘
33.  The method of any one of Claims 28 to 32, wherein the replaceable needle

assembly is according to any one of Ciaims_ I to 5; the barrel is accdrdin'g to any one

" of Claims 6 to 13; and/or the,p'lunger is as according to any one of Claims 14 to 20.
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