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(57) Abrege/Abstract:
A retractable syringe (11) and plunger (20) therefore are provided, whereby the plunger comprises a controlling means (62) which

facllitates control of the rate of retraction of the retractable needle. By controlling the rate of needle retraction, the likelihood of blooad
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(57) Abrege(suite)/Abstract(continued):

spattering Is reduced, thereby improving the user-friendliness and appeal of the retractable syringe. Typically, the syringe Is a
prefilled syringe. Following plunger depression, a symmetrical ejector member (92) releases the retractable needle (40) from a
retaining member (30) to thereby allow retraction of the retractable needle. Needle retraction is facilitated by a biasing means (70),
such as a spring or other compressible and/or de-compressible device. The plunger comprises a plunger housing (21), in which Is
located the controling means. The controling means may be a pneumatic air space (324) inside the plunger housing which
automatically acts against the retracting needle to thereby control or regulate the rate of retraction.
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(54) Title: CONTROLLED RETRACTION SYRINGE AND PLUNGER THEREFOR

(57) Abstract: A retractable syringe (11) and plunger (20) therefore are pro-
vided, whereby the plunger comprises a controlling means (62) which facil-
itates control of the rate of retraction of the retractable needle. By control-
ling the rate of needle retraction, the likelihood of blood spattering is reduced,
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TITLE
CONTROLLED RETRACTION SYRINGE AND PLUNGER THEREFOR
FIELD OF THE INVENTION

THIS INVENTION relates to syringes. More particularly, this invention relates to a

retractable syringe that includes a needle retraction mechanism to prevent re-use of

the syringe, wherein the needle retraction mechanism acts in a controlled manner.
BACKGROUND OF THE INVENTION

The practice of sharing syringes without adequate sterilization between

successive 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 society for supporting and providing medical attention to sufferers.

In response to this problem, syringes have been developed with the aim of
preventing syringe re-use.

One solution has been to develop syringes where the needle is permanently
retractable into the barrel of the syringe, retraction driven by a compressed spring, as
for example described in International Publication WO 01/80930. An improved
“feel” may be provided for a syringe user such as by incorporating a pre-compressed
retraction spring that provides minimal resistance to plunger depression, as described
in International Publication WO 2004/082747.

However, generally spring decompression is relatively uncontrolled, which 1n
use can lead to excessively forceful needle retraction that can result in blood
splattering as air is forced from the syringe barrel as the needle retracts into the

barrel.

SUMMARY OF THE INVENTION
The present invention appreciates the néed to make retractable syringes as
“user friendly” and appealing as possible, while not compromising the safety features
provided by the syringe.
The present invention is therefore broadly directed to a retractable syringe
which comprises a mechanism to facilitate needle retraction imn a controlled or

regulated manner.



10

15

20

25

30

CA 02604322 2013-01-14

Preferably, in use the retractable syringe reduces or minimizes blood splattering
associated with needle retraction.

A preterred form of the invention relates to a syringe having a removable controlling
means, or component thereof, which does not contact fluid contents of the syringe and which
therefore may be discarded as “clean” waste, thereby leaving only a contaminated portion of
the syringe for waste disposal.

In a particularly preferred form, the retractable syringe is a prefilled syringe.

In a first aspect, the invention provides a plunger for a syringe having a retractable
needle, said plunger comprising a plunger housing, a plunger member, a spring which 1is
mitially compressed between the plunger housing and plunger member whereby
decompression of said spring facilitates retraction of said retractable needle when engaged
with said plunger member and a controlling means which facilitates control of the rate of
retraction of said retractable needle when engaged with said plunger member and which is
disengageable from said plunger member following delivery of fluid contents of said syringe,
wherem the controlling means is operable by a syringe user to facilitate control of the rate of
retraction.

In a second aspect, the invention provides a syringe having a barrel, a retractable
needle and a plunger engageable with said retractable needle, said plunger comprising a
plunger housing, a plunger member, a spring which is initially compressed between the
plunger housing and plunger member whereby decompression of said spring facilitates
retraction of said retractable needle when engaged with said plunger member and a
controlling means which facilitates control of the rate of retraction of said retractable needle
when engaged with said plunger member and which is disengageable from said plunger

member following delivery of fluid contents of said syringe, wherein the controlling means is

operable by a syringe user to facilitate control of the rate of retraction.

Preferably, said plunger comprises a plunger housing, said controlling means being
mitially located at least partly within said plunger housing.

In one particular embodiment, the controlling means comprises a control member

operable by a syringe user.
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In a particular form of this embodiment, said plunger further comprises a plunger
member releasably engaged with said control member, which is initially at least partly within
the plunger housing, arranged so that following retraction of said plunger said control
member may be disengaged from said plunger member.

In another particular embodiment, the controlling means is a pneumatic controlling

IMCAIlS.
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In a particular form of this embodiment, said plunger further comprises a first
plunger member and a second plunger member and a plunger housing, which co-
operate to form said pneumatic controlling means.

In one particular form, said syringe further comprises a retaining member that
facilitates initial retention of said retractable needle at a needle end of said barrel.

Preferably, said syringe further comprises an ejector member, said ejector
member operable to release said retractable needle from said retaining member to
thereby allow retraction of said retractable needle when delivery of fluid contents of
said syringe is complete.

Preferably, said ejector member does not require alignment with said
retaining member to release said retractable needle from said retaining member.

In particular embodiments, said ejector member is annular, ring-like or of any
other generally symmetrical shape.

In a preferred embodiment, said syringe further comprises a sealing means
that comprises an inner sealing member and an outer sealing member.

Preferably, said inner sealing member has a tapered cross section and
comprises a plurality of annular steps that releasably engage complementary annular
ribs inside said outer sealing member.

In one particular embodiment, said retractable needle comprises a cannula and
a needle body

Preferably, said needle body has a tapered cross section, tapering toward said
cannula, and comprises a plurality of steps.

Preferably, said needle body is mounted to a needle mount located in said
barrel.

Preferably, said a needle mount comprises a plurality of complementary steps
that respectively, releasably receive or engage said plurality of steps of said needle
body.

From the foregoing it will also be appreciated that in other aspects the
invention also relates to a method of assembly of the aforementioned plunger and/or

syringe and to a method of use of the aforementioned syringe.
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Throughout this specification, unless otherwise indicated, “comprise”,
“comprises” and “comprising” are used inclusively rather than exclusively, so that a

stated integer or group of integers may include one or more other non-stated integers

or groups of integers.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting embodiments of the invention are described herein with

reference to the following drawings wherein:

FIG. 1 is a sectional view of an embodiment of a retractable syringe;

FIG. 2 is a perspective view of an embodiment of a plunger;

FIG. 3 is a sectional view of an embodiment of a plunger;

FIG. 4 is a sectional view of an embodiment of a sealing means wherein an
inner sealing member is suitable for screw-threaded engagement with a plunger
member;

FIG. 5 is a sectional view of an alternative embodiment of a sealing means

and plunger showing snap-lock engagement;

FIG.6 is a sectional view of an embodiment of a needle seal, retractable
needle and a retaining member;

FIG. 7 is a sectional view showing mounting of a retaining member to a barrel
and engagement of between inner sealing member and retractable needle prior to
retraction ;

FIG. 8 is a top view of an embodiment of a retaining member;

FIG. 9 is a sectional view of an alternative embodiment of a retaining
member;

FIG. 10 is a side view of a plunger member and retractable needle during
retraction;

. FIG. 11 is a bottom view of a syringe at the end of plunger depression
showing the plunger engaged by clips in a barrel;

FIG. 12 is a side view of a barrel after completion of needle retraction with
control rod detached;

FIG. 13 is a sectional view of an alternative embodiment of a retaining

member mounted to a syringe barrel;
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FIG. 14 is a sectional view of an alternative embodiment of a retaining
member and sealing means;

FIG. 15 is a sectional view of another alternative embodiment of a retaining
member;

FIG. 16 is a sectional view of an embodiment of a pneumatic controlling
means;

FIG. 17 is a sectional view of an embodiment of a pneumatic controlling
means during needle retraction; and

FIG. 18 is a sectional view of another embodiment of a pneumatic controlling

mearins.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 1 and FIG. 2, an embodiment of syringe 10 comprises
barrel 11 and plunger 20 having sealing means 80 mounted to plunger 20. Barrel 11
comprises plunger end 14 at which are located finger grips 13A, 13B, and needle end
15 having domed portion 151 onto which can be mounted a sheath or other
protective cover for cannula 41 (not shown). Inside domed portion 151 is mounted
retaining member 30, a needle mount in the form of needle seal 90 and retractable
needle 40 that comprises cannula 41 and retractable needle body 42. Mounting of
retaining member 30 inside needle end 15 of barrel 11 will be described more clearly
with reference to FIG. 3.

Barrel 11 further comprises inside wall 18 which, together with needle seal 90
and plunger seal 80 define fluid space 105 inside barrel 11. In use, plunger 20 is
movable axially into fluid space 105 to facilitate delivery of fluid contents of syringe
10. In a preferred embodiment, fluid space 105 is prefilled with the fluid contents to
be delivered by syringe 10.

Referring particularly to FIG. 2 and FIG. 3, plunger 20 comprises plunger
housing 21 and button 22 with flanged rim 29 operable by a user, plunger member 50
and compressed spring 70. Inside housing 21 1s located plunger member 50 and
control rod 60. Control rod 60 has shaft 63 and button 61 which co-operates with
plug member 28 and flanged rim 29 of plunger housing 21 to form control member

62 of controlling means 100 operable by a user.
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Plunger member 50 comprises vanes 51A, 51B, 51C, 51D (51B, 51D not
shown) that terminate at annular base 52, thereby defining cavity 58 that
accommodates ribbed member 64 of control rod 60. Vanes 51A, 5IB, 51C, 51D
respectively comprise nub 34A, 548, 54C, 54D (54B, D not shown), that at least
temporarily prevent travel of ribbed member 64 toward plunger end 14 of syringe 10,
by bearing against lip 65 of ribbed member 64.

First plunger member 50 further comprises projection 53, which 1 this
embodiment is screw threaded, and rim 55 distal to annular base 52. When
assembled, rim 55 fits into recess 27 of plunger housing 21 by way of an interference
fit to aperture ledge 23 so that compressed spring 70 cannot force first plunger
member 50 out of engagement with plunger housing 21.

Biasing means 70, in this embodiment a compressed spring, is mounted to
first plunger member 50, held in a compressed state between annular base 52 of
plunger member 50 and circumferential shoulder 26 of plunger housing 21.

Referring now to FIG. 3 and FFIG. 4, the interaction between plunger 20 and
plunger seal 80 may be better understood.

Plunger seal 80 comprising inner seal member 81 and outer seal member 82 i1s
mounted to plunger 20 to thereby provide a fluid seal between plunger 20 and barrel
1.

Projection 53 of plunger member 50 projects from recess 27 of plunger
housing 21 toward needlec end 15 of barrel 11 and is coupled to inner seal member 81
by way of plunger engaging means 83 in the form of a complementary screw thread
in inner scal member 81. .

In an alternative embodiment shown in FIG. 5, plunger engaging means 83

may be in the form of snap lock recess 83 that engages snap-lock projection 53 on

plunger member 50, rather than a complementary screw thread.

Referring to FIG 4 and FIG. 6, outer seal member 82 comprises body 84 and
circumferential ribs 85A, B, C that effect a fluid-tight seal between plunger 20 and
inside wall 18 of barrel 11.

[t will also be appreciated from FIG. 4 in contrast to FIG. 5, that inner seal

member 81 may have a tapered cross section and comprise plurality of annular steps

Substitute Sheet
(Rule 26) RO/AU
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87A, 87B, 87C that engage complementary annular ribs 86A, 86B, 86C inside outer
seal member 82. This stepped configuration means that the amount of movement
required to dislodge inner seal member 81 from outer seal member 82 1s minimized.
Resistance to Withdrawal of inner seal member 81 from outer seal member 82
effectively reduces as cross-sectionally tapered mner seal member 81 is withdrawn.

Inner seal member 81 further comprises recessed seat 84 that receives lip 45
of retractable needle body 42 towards the end of plunger 20 depression prior to
retraction of retractable needle 40, as will be understood by referring to F1G 6.

At needle end 15 of barrel 11 is located retractable needle 40 and needle seal
90 that comprises sealing body 91 and ejector member 92 fitted into sealing body 91.

Retractable needle 40 comprises cannula 41 mounted to body 42. Cannula 41
communicates with fluid contents in {luid space 105 of barrel 11 by way ot bore 43
in needle body 42. It is advantageous for retractable needle body 42 to have a tapered
cross section, tapering toward cannula 41, and comprise plurality of steps 46A, 468,
46C. As evident from FIG. 6, sealing body 91 comprises plurahity of complementary
steps 94A, 94B, 94C that respectively receive steps 46A, 46B, 46C of retractable
necdle body 42.

This stepped configuration means that the amount of movement required to
dislodge retractable needle 40 from needle seal 90 is minimized. The taper assists
withdrawal of reiractable needle 40 from needle seal 90 in that resistance to
withdrawal of retractable needle 40 effectively reduces as cross-sectionally tapered
body 42 is withdrawn through needle seal 90.

Sealing body 91 has annular ribs 93A, 938, 93C that co-operate with inside
wall [8 of barrel 11 to facilitéte improved sealing performance and prevent
inadvertent leakage of fluid contents.

Fjector member 92 comprises annular base 921, flange 922, barrel-shaped
member 923 and ejector rim 924.

Referring again to FIG. 6 and also to FIG 7 and IF1G. 8, retaining member 30
covers ejector member 92 so that retractable needle body 42 and cannula 4]
protrudes through central bore 31 of retaining member 30. As best seen in FIG. 7,

retaining member 30 preferably comprises ledge 36 to hold retaining member 30 m

Substitute Sheet
{Rule 26) RO/AU
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barrel by engaging shoulder 16 located on inside wall 18 at needle end 15 of barrel
1. This mounting configuration is particularly suitable for assembly of syringe 10
when formed of a relatively brittle (i.e “glass-like”) plastic, such as typically would
be used tn the manufacture of a pre-filled syringe 1Q.

Fingers 32A, 328, 32C, 32D respectively comprise tapered faces 33A, 33B,
33C, 33D that sit behind underside 49 of head 44 of retractable needle bady 42 to
hold retractable needle 40 in position during operation of syringe 10. Head 44 of
retraciable needle body 42 also acts to support cannula 41,

In FIG. 6 and FIG. 7, ejector member 92 of needle seal 90 is symmetric (e.g.
annular), so that assembly of the syringe is simplified by obviating the need to align
ejector member 92 with fingers 32A, 328, 32C, 32D of retatning member 30. Prior to
retraction of retractable needie body 42 and cannula 41, ejector rim 924 of ejector
member 92 abuts fingers 32A, 32B, 32C, 32D of retaming member 30. As shown 1n
[FIG. 7 and 8, ejector member 92 is operable to move further towards needle end 15
of barrel 11 to thereby move or displace fingers 32A, 32B, 32C, 32D of retaining
member 30 as indicated by the solid arrows. |

An alternative embodiment of retaining member 30 is shown 1n FIG. 9, which
comprises flanged base or skirt 39 that abuts circumferential shoulder 19 on inside
wall 18 at needle end 15 of barrel 11 to thereby hold retaining member 30 in barrel
11. It is noted that groove 925 of ejector rim 924 can engage fingers 324, 32B, 32C,
32D after ejector member displaces fingers 324, 32B, 32C, 32D of retaining member
3Q as indicated by the solid arrows. In this regard, fingers 32 can restliently move
back into groove 925 and act to prevent any attempt to undo or prevent retraction of
needie 40. |

The sequence of events that occur to facilitate controlled retraction of
needle 40 is as follows.

Typically, syringe 10 is provided prefilled with fluid contents for delivery.

Therefore, in this embodiment plunger 20 is provided in an initial position ready for

depression to deliver the fluid contents of the syringe 10.
As seen in FIG. 7, at or near the end of plunger 20 depression (indicated by

solid arrow), plunger 20 moves plunger seal 80 coupled thereto into the proximity of

Substitute Sheet
{Rule 26) RO/AU
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needle seal 90 at needle end 15 of barrel 11, so that recessed seat 84 of inner seal
member 81 receives and snap-lock engages lip 45 of retractable necdle body 42. This

effectively couples retractable needle 40 to first plunger member 50, as shown in
FI1G. 7

Continued movement of plunger 20 in the direction of the solid arrow in F1G.
7 causes three events to occur, essentially simultaneously.

First, plunger seal 80 bears against and forces needle seal 90 further towards
needie end 15 of barrel 11 so that ejector rim 924 of c¢jector member 92 displaces
fingers 32A, 32B, 32C, 32D out from behind head 44 of retractable needie body 42,
as indicated by the arrows in FIG. 8. This releases retractable needle 40 for
subsequent retraction.

Second, plunger housing 21 continues to move toward needle end 15 of barrel
11 so that rim 55 of first plunger member 50 disengages from aperture ledge 23 of
plunger housing 21. This disengagement allows compressed spring 70 to decompress
and push against base 52 of first plunger member 50 to thereby retract first plunger
member 50.

Third, inner seal member 81 uncouples from outer sealing member 82, and
retractable needle 40, which is coupled to inner sealing member 81, retracts in the
direction of the arrow in FIG. 10 (inside plunger housing 21 which remains stationary
relative to barrel 11).

Accordingly, control rod 60 retracts, the rate of which retraction is controlled
by a user relaxing pressure (such as by way of thumb pressure) against control button
61 of controlling means 62.

Retraction is complete when base 52 of first plunger member 50 abuts plug
member 28.

As shown in FIG. 11, at the end of plunger 20 depression to complete
injection of fluid contents of syringe 10, flanged rim 29 of button 22 is locked under
clips 159A, 1598 at plunger end 14 of barrel 11 and remains locked in that position
from thereafter. This also facilitates ease of removal of control rod 60.

As shown in FIG 12, at the end of retraction of plunger member 50 and

retractable needle 40, control rod 60 can be manually removed from syringe 10 by

Substitute Sheet
(Rule 26) RO/AU
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disengaging ribbed member 64 from nubs 54A, 54B, 54C, 54D n cavity 58 of
plunger member 50 (see F1G. 3). Control rod 60 may be discarded as "clean” waste,
leaving syringe 10 with plunger 20 remaining inside barrel {1 for a more compact
medical waste disposal.
5 In this regard, it should be noted that engagement of lip 45 by recessed seat
84 of mner seal member §1 seals off cannula 41 to help eliminate blood splatter.
Referring now to an alternative embodument shown m FIGS 13 and 14,
retaining means comprises cap 130 which ts mounted at needle end 115 of barrel 111
and covers sealing body 197 of needle mount 190 so that retractable needle body 142

10  and cannula 141 protrudes through central bore 133 of cap 130. Cap 130 further
comprises sheath mount 136 to which can be mounted a sheath (not shown) for
cannulfa 141. Initially, fingers 131A, 131B sit behind head 144 of retractable needie
body 142. Retractable needle body 142 is supported by elongate boss 135 of cap 130
which also prevents retractable needle 140 being forced outwards from cap 130.

15  Needle mount ejector member 193 is symmetric (e.g. annular), so that assembly of
the syringe is simplified by obviating the need {o align ejector member 193 with
fingers {31A, 1318 of cap 130.

Controlled retraction of retractable needle 140 is essentially as previously
described, although with the following differences.

20 At or near the end of plunger 120 depression tn the direction of the sohd
arrow in FIG. 13, plunger 120 moves sealing means 180 coupled thereto into the
proximity of sealing body 197 of needle mount 190 at needle end 115 of barrel ti1 to
eventually bear against and force needle mount 190 further towards needle end 115
of barrel 111 so that ejector member 193 eventually displaces {ingers 131A, 1318 out

25  from behind head 144 of retractable needle body 142, as indicated by the solid arrows
in F1G. 14. This simultaneously causes inner seal member 181 to disengage trom
outer sealing member 182 after engaging retractable needle body 142 for subsequent
retraction. This occurs as outer sealing member 182 separates from inner sealing
member 181, thereby forcing disengagement of lip 145 of retractable needle body

30 142 from needle mount 190, to allow recessed seat 184 to receive and engage hip 145

Substitute Sheet
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11

of retractable needle body 142. This effectively couples retractable needle 140 to first
plunger member 150, essentially as previously shown in FIG. 7.

As previously described, plunger housing 121 continues to move toward
needle end 115 of barrel 111 so first plunger member 150 disengages from plunger
housing 121. This disengagement allows compressed spring 170 to decompress to
thereby retract first plunger member 150 and retractable needie 140 engaged
therewith inside plunger housing 121. As previously described, control rod 160
retracts, the rate of which retraction is controlied by a user.

Referring now to another altemative embodiment shown in FIG. 15, cap 230
may comprise single finger 231 sitting behind head 244 of retractable needle body
242 to prevent inadvertent withdrawal of retractable needle 240 into barrel 211 of
syringe 210. Needle body 242 is supported by boss 235 of cap 230.

It is also envisaged that cap 230 may comprise bosses to support the needle
body (not shown) |

Again referring to FIG. 15, although the stepped configuration of FIGS 4 and
6 i1s preferred, i1t is not essential. In the alternative embodiment shown w FIG. 14,
retractable needle 240 is inttially mounted into central aperture 292 of sealing body
297 of needle mount 290 by way of lip 245 of retractable needle body 242 engaging
needle mount body 297. In the embodiment shown in FIG. 15, needle mount 290
further comprises sealing member 294 in addition to needle mount sealing bady 297.

It will also be appreciated that the invention contemplates an alternative
embodiment of plunger 320 and controlling means 3100, which in this case is
pneumatic, as shown in FIGS.16-18.

Referring to FIG. 16, plﬁnger 320 comprises housing 321 in which 1s located
first plunger member 350 and second plunger member 360 with button 362 operable
by a user. As in previous embodiments and as shown in FIG. 17, sealing means 380
comprises inner sealing member 382 and outer sealing member 331

Plunger 320 further comprises controlling means 3100, which in this

embodiment is air-filled space 324 defined by ledge 351 of {irst plunger member 350,

Substitute Sheet
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needle end 365 of second plunger member 360 and inner wall 325 of plunger housing
321.

It will be appreciated that fluid-filled or pneumatic controlling means 3100
may comprise any fluid-filled volume 324, wherein typically the fluid is air, that
partially resists retraction of first plunger member 350 within plunger housing 321.

Biasing means, in this embodiment compressed spring 370, is mounted to first
plunger member 350, held between ledge 351 first plunger member 350 and
circumferential shoulder 326 of inner wall 325 of plunger housing 321.

First plunger member 350 further comprises projection 353, which in this
case is a snap-lock projection but could alternatively be screw-threaded (as
previously described and also as shown in FIG. 18), and rim 354 distal to ledge 351.
When assembled, rim 354 fits into recess 327 of plunger housing 321 by way of an
interference fit to aperture 323 so that compressed spring 370 cannot force first
plunger member 350 out of engagement with plunger housing 321.

At or near the end of plunger 320 depression to deliver fluid contents of the
syringe, plunger 320 engages retractable needle 340 as hereinbefore described. First
plunger member 350 disengages from aperture 323 of plunger housing 321 to push
against ledge 351 of first plunger member 350 and thereby retract first plunger
member 350 and retractable needle 340 engaged therewith inside plunger housing
321, in the direction of the solid arrow in FIG. 17. Fluid-filled or pneumatic space
324 within housing 321 defined by ledge 351 of first plunger member 350, needle
end 365 of second plunger member 360 and inner wall 325 of plunger housing 321,
acts as a pneumatic cushion to regulate the speed at which first plunger member 350
retracts. Essentially, as first plunger member 350 retracts, air-filled space 324
decreases in volume (compared to that before retraction as shown in FIG. 16) but the
rate at which air escapes is limited, so that the momentarily compressed air in space
394 acts to limit the rate of retraction of first plunger member 350 and retractable
needle 340. This rate of air escape can be regulated by providing one or more
apertures (not shown) in needle end 365 of second plunger member 360 to reduce air

resistance, or an O-ring or lip (not shown) that fits against inner wall 325 of plunger
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housing 321 to create greater resistance to, and regulation of, first plunger member
351 retraction.

An example of a modification of the rate of air escape is shown in FIG. 18.
First plunger member 350 has paired ledges 351A and 351B, so that controlling
means 3100 comprises first air-filled space 324A together with second air-filled
space 324B between needle end 365 of second plunger member 360 and inner wall
325 of plunger housing 321, to thereby further assist regulated retraction of first
plunger member 350,

In light of the foregoing it will be appreciated that the present invention
provides 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 likelihood of, re-use of the syringe.

Furthermore, by controlling or regulating the rate of needle retraction, the
likelihood of blood splattering is reduced thereby improving the “user-friendliness”
and commercial appeal of the retractable syringe.

Throughout the specification, the aim has been to describe the preferred
embodiments of the invention without limiting the invention to any one embodiment
or specific collection of features. Various changes and modifications may be made to

the embodiments described and illustrated without departing from the present

invention.
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CLAIMS

1. A plunger for a syringe having a retractable needle, said plunger
comprising a plunger housing, a plunger member capable of engaging the
retractable needle, an mitially compressed spring whereby decompression of said
spring facilitates retraction of said retractable needle and a controlling means
which is 1nitially internally located mn said plunger housing and is releasably
engaged by said plunger member and which facilitates control of the rate of
retraction of said retractable needle when engaged with said plunger member and
which controlling means is disengageable from said plunger member following
delivery of fluid contents of said syringe, wherein the controlling means has one
end configured to releasably engage the plunger member and another end
configured to enable control of the rate of needle retraction.

2. The plunger of Claim 1, wherein the controlling means comprises a
control member which is disengageable from said plunger member.

3. The plunger of Claim 2, wherein the control member 1s a control rod.

4, The plunger of Claim 2, wherein the plunger member releasably engages
said control member of said controlling means which 1s 1nitially located within the
plunger housing.

3. A syringe having a barrel, a retractable needle and a plunger engageable
with said retractable needle, said plunger comprising a plunger housing, a plunger
member capable of engaging the retractable needle, an initially compressed spring
wherein decompresssion of the spring facilitates needle retraction and a
controlling means which 1s initially located in the plunger housing and is
releasably engaged by the plunger member and which facilitates control of the
rate of retraction of said retractable needle when engaged with said plunger
member and which a controlling means is disengageable from said plunger
member following delivery of fluid contents of said syringe, wherein the
controlling means has one end configured to releasably engage the plunger
member and another end configured to enable control of the rate of needle
retraction..

0. The syringe of Claim 5, wherein the controlling means comprises a control
member which 1s disengageable from said plunger member.

7. The syringe of Claim 6, wherein the control member is a control rod.
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8. The syringe of Claim 6, wherein the plunger member releasably engages
said control member of said controlling means which 1s initially located at least
partly within the plunger housing.

9. The syringe of Claim 8, which further comprises a retaining member for
facilitating initial retention of said retractable needle at a needle end of said barrel.
10. The syringe of Claim 9, which further comprises an e¢jector member
operable to release said retractable needle from said retaining member to thereby
allow retraction of said retractable needle when delivery of fluid contents of said
syringe 1s complete.

11. The syringe of Claim 10, wherein said ejector member is symmetric and
thereby does not require alignment with said retaining member to release said
retractable needle from said retaining member.

12. The syringe of Claim 6, wherein the plunger member comprises a sealing
means that comprises an mner sealing member and an outer sealing member.

13. The syringe of Claim 12, wherein said inner sealing member has a tapered
cross section and comprises a plurality of annular steps that engage
complementary annular ribs inside said outer seal member.

14.  The syringe of Claim 5, wherein said retractable needle comprises a
cannula and a needle body

15. The syringe of Claim 14, wherein said needle body has a tapered cross
section, tapering toward said cannula, and comprises a plurality of steps.

16. The syringe of Claim 15, wherein said needle body 1s mounted to a needle
mount that 1s located 1n said barrel.

17. The syringe of Claim 16, wherein said needle mount comprises a plurality

of complementary steps that respectively receive said plurality of steps of said

needle body.

18.  The syringe of Claim 5, which is a prefilled syringe.

19. A prefilled syringe having a barrel; a retractable needle; a plunger
comprising a housing and a plunger member engageable with said retractable
needle; a spring mitially compressed within said plunger; a needle seal located
inside said barrel to which is mounted said retractable needle; and a retaining
member to ftacilitate initial retention of said retractable needle at a needle end of
said barrel; arranged so that decompression of said spring facilitates retraction of

said needle and wherein said plunger further comprises a controlling means which
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is initially located in the plunger housing and facilitates control of the rate of
retraction of said retractable needle when engaged with said plunger member and
which 1s disengageable from said plunger member following delivery of fluid
contents of said syringe wherein the controlling means has one end configured to
releasably engage the plunger member and another end configured to enable

control of the rate of needle retraction.
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