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PCT/AU01/004i8 FIELD OF THE INVENTION THIS INVENTION relates to syringes.
In particular, this invention relates 5 to a single use syringe and, more
particularly, to a single use retractable syringe and plunger therefor.
BACKGROUND ART - The problems of shared syringes are notorious. The
practice of sharing syringes without adequate sterilisation between
successive 10 users is a major contributor to the transfer of Human
immunodeficiency Virus and Hepatitis with subsequent severe repercussions
for the sufferer of such diseases and at a high cost to society of
supporting and providing medical attention to those sufferers. A lesser but
still significant risk associated with unclean 15 needles and syringes
arises from the possibility of inadvertent needle-stick injuries. This is
particularly a problem for law enforcement officers and paramedics who
often encounter users of illegal drugs in their professional activities.
Additionally) the habits of illegal drug users are such that dangerous
byproducts of their activities, such as discarded 20 syringes, are often
left in places of public access presenting a risk to the users of areas
such as public parks and school grounds. There is clearly a need for an
effective single use syringe which not only minimises the chance of people
sharing syringes, but also retracts a delivery needle into the syringe
barrel, thereby inactivating the 25 syringe and shielding the needle from
inadvertent, harmful contact with - other people. Australian Patent
Application No 86142I98 (incorporated herein by reference in its entirety)
to the present applicants discloses a single use syringe which goes a
considerable way to addressing the 30 above problem by providing a syringe
barrel and plunger co-operating to rotate the plunger during use. When the
plunger is rotated from its   1 9 OCT 2~O~t WO 01/80930 2 PCT/AU01/004~8
original orientation, a needle grasping mechanism is aligned with a
receiving means in the needle seat. Once engaged by the grasping mechanism,
the needle is retracted into the syringe barrel by retraction of the
plunger. 5 However, the present inventors are aware that it is possible for
an assiduous delinquent to re-use the above syringe by avoiding full
depression of the plunger or by ensuring rotation of the plunger back into 



its original orientation during depression so that engagement of the
plunger and needle does not occur. 10 SUMMARY OF THE INVENTION In one
aspect, the invention provides a plunger for a single use syringe having a
co-operating barrel that has at Least one projection, said plunger
comprising a plurality of interconnected slots slidably engageable by said
at least one projection, arranged so that slidable 15 movement of said at
least one projection within said slots is restricted to thereby prevent
re-use of the syringe. In another aspect, the invention provides a collar
for a single use retractable syringe having a co-operating plunger that has
at least two slots, said collar comprising first and second guiding
projections 20 slidably engageable with said at least two slots of said
co-operating plunger. In yet another aspect, the invention provides a
single use retractable syringe having a plunger according to the
aforementioned aspect. 25 ' Preferably, the plunger is for a single use
syringe having a retractable needle that can be engaged by said . plunger
to facilitate retraction of the needle. Preferably, the plunger comprises a
movement restriction means that restricts slidable movement of said at
least one projection 30 within at least one of said plurality of slots.
Preferably, said movement restriction means may comprise   1 9 OCT 2~a# WO
01/80930 3 PCT/AU01/00458 one or more gates or abutments. In one
embodiment, the plunger is for a single use syringe having a co-operating
barrel that has a single projection. In this embodiment, said plurality of
interconnected slots 5 comprises a first slot and a second slot, said first
slot deviating to meet said second slot. Preferably, the plunger further
comprises a gate that restricts movement of the projection from the second
slot into the first slot. Preferably, the plunger further comprises one or
more gates 10 or abutments in the second slot that upon engagement by said
projection restrict withdrawal of the plunger. Preferably, the plunger
further comprises a retraction slot, connected by a deviation to the second
slot) that facilitates refraction of the plunger.. 



15 In another embodiment, the plunger is for a single use syringe having a
co-operating barrel that has first and second projections. In this
embodiment) said plurality of interconnected slots comprises a first slot,
a second slot, a retraction slot and a fourth slot. According to this
embodiment, it is preferred that the 20 retraction slot is connected by a
deviation to said second slot, thereby facilitating complete retraction of
said plunger. Preferably) the first slot and the retraction slot each
include an abutment engageable by said second projection and said first
projection respectively, to prevent re-use of the syringe. 25 Preferably,
the second slot includes a plurality of abutments engageable by said first
projection to restrict withdrawal of the plunger. 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 30 or more other non-stated
integers or groups of integers. BRIEF DESCRIPTION OF THE DRAWINGS   WO
01/80930 4 1 9 OCT Z~O~t PCT/AU01/00458 The present invention will now be
described with reference to the embodiments disclosed in the accompanying
drawings, wherein: FIG. 1 is a schematic cross-sectional elevation view of
retractable syringe disclosed in AU 86142l98; 5 FIG. 2 is a side view of
the plunger of the retractable syringe of a first embodiment of the present
invention; FIG. 3 is an enlarged view of the syringe plunger of FIG. 2;
FIG. 4 is a detailed view of the junction between a first and second slot
in the syringe plunger of FIG. 2. and 10 FIG.5 is a detailed view of the
junction of a first and second slot in a further embodiment of a syringe
plunger of the invention. FIG. 6 is a top view of a still further
embodiment of a plunger of the invention. FIG. 7 is a side view of a
portion of the plunger of F1G. 6 15 and a corresponding guiding projection
of a syringe barrel wherein a second slot of the plunger comprises (A) a
single abutment in the form of a ramp and (B) a plurality of ramps. FIG. 8
is a top view of a collar for use with a syringe barrel. FIG. 9 is a
sectional view of the collar of FIG. 8 taken along 20 the line AA. FIG. 10
is a part sectional view of the collar of FIG. 8 taken along the line BB.
FIG. 11 is an exploded perspective view of a plunger and collar. 25 FIG. 12
is an exploded perspective view of a retractable single use syringe. FIG.
13 is a sectional view of a collar- having first and second guiding
projections. FIG. 14 is a sectional elevation view of a plunger and collar
30 having first and second projections: (A) during initial depression of
the plunger to expel air from the barrel; (B) after initial withdrawal of
the   1 9 OCT 2~O~t WO 01/80930 PCT/AU01/00=t58 5 plunger to fill the
syringe barrel; and (C) after needle retraction. FIG. 15 is a perspective
view of a plunger and collar showing a plurality of abutments in a second
slot of the plunger. DETAILED DESCRIPTION OF THE DRAWINGS 



5 In FIG. 1 there is shown a prior art retractable syringe 10, as disclosed
in Australian Patent Application No 86142I98, which is incorporated herein
by reference, syringe 10 comprising a hollow barrel 12, a needle 13 engaged
with needle end 14 of plunger 15 that is slidably disposed in the hollow
barrel 12. The plunger 15 is engageable with 10 needle 13 so as to enable
disengaging of needle 13 from barrel 12 as the plunger 15 is retracted
following use. Retraction of the plunger 15 with which the needle 13 is
engaged, draws the needle 13 into the hollow barrel 12, thus preventing
accidental puncture of the skin with the used needle 13 or re-use by
intravenous drug users. 15 In use) the plunger 15 is initially depressed
towards the hollow barrel 12 needle end 14 to expel any air from the barrel
12. At the end of this initial depression, the plunger 15 does not engage
the needle 13 so that the needle 13 remains engaged with barrel 12. Fluid
to be injected is then drawn into the hollow barrel 12 through the needle
13 in 20 the usual manner as the plunger is initially retracted. To provide
for the radix( non-alignment of corresponding interlocking portions 20,21 ~
on the initial depression of the plunger 15 to expel air, and for radial
alignment on the subsequent depression of the plunger 15 to dispense fluid,
a projection (not shown) sequentially 25 engages first slot 16 and second
slot 17 provided on the plunger 15. The projection is provided on collar 18
mounted onto the guiding end 19 of the barrel 12 during assembly of the
syringe 10. The projection extends radially inwardly from collar 18 through
which the plunger 15 slides. The collar 18 is fitted to barrel 12 such that
the projection initially engages the 30 first slot 16 prior to use, with
engagement of the projection and first slot 16 radially non-aligning the
corresponding interlocking portions 20, 21   WO 01/80930 6 1 9 OCT 2~0~
PCT/AU01/00458 such that they will not engage on initial depression of the
plunger 15 to expel air from the hollow barrel 12. The first slot 16
longitudinally extends from the guiding end 19 of plunger 15 to partway
along the plungers length where the first slot 5 16 deviates
circumferentially to meet the second . slot 17. As a result of the
deviation of the first slot 16 as plunger 15 is retracted to receive fluid
into the hollow barrel 12 directly following its initial depression) the
projection (not shown) on collar 18 will be guided from the first slot 16
through the deviation 23 and into the second slot 17. As the projection is
10 . fixed, this will result in the plunger being rotated through 90 so
that the corresponding interlocking portions 21, 20 of the plunger 15 and
needle 13, respectively align. The second slot 17 longitudinally extends
along plunger 15 toward needle end 19. On the subsequent depression of the
plunger 15 to dispense fluid, the corresponding interlocking portions 20,
15 21 will engage at the end of the stroke enabling disengagement of the
needle 13 from barrel 12 and retraction of the needle 13 into barrel 12 as
the plunger 15 is retracted. An embodiment of a plunger 115 for a single
use retractable . syringe 110 according to the present invention is shown
in FIG. 2 and 20 FIG. 3. Collar 118 and projection 122 are best seen in
FIGS 7-10. Referring to FIG. 2, first slot 116 second slot 117 are
interconnected by first deviation 123. As noted previously in the prior art
retractable syringe, it is possible for a drug abuser to redirect the
plunger 115 during depression so that slot 116 is again engaged with the 25
projection 122 so that full depression of the plunger 115 can occur without



retraction of the needle. To prevent this possibility, the inventors have
inserted gate 124 at first deviation 123. The function of gate 124 is to
allow passage of the projection 122 into slot 117 but to then prevent its
re-entry into slot 30 116 after rotation of the plunger 115. After entry of
the projection 122 into slot 117, plunger 115 will be permanently
positioned so that   WO 01/80930 7 1 ~ aCT 2~O~t PCT/AU01/004~8
corresponding interlocking portions on the plunger and needle (not shown in
FfG. 2) are aligned. The present inventors also note that it is possible
for a syringe as disclosed in Australian Patent Application No 86142/98 to
be 5 used more than once if a user avoided full depression of plunger 115
in barrel 112. This restraint avoids engagement of the corresponding
interlocking portions. To create a means of preventing such use, the
present inventors have provided gates 125A, 125B, 125C, 125D in second slot
10 117. These gates are offset in a direction that allows projection 122 on
collar 118 to pass along slot 117 and through the gates 125A-D towards the
end of the plunger 115 distal to needle end 114. That is, the gates 125A-D
allow depression of the plunger 115. However, whenever the projection 122
passes through gate 125, it is blocked from re-entry into 15 the portion of
the slot 117 that it just exited by abutting one of gates 125A, B, C or D.
That is, withdrawal of the plunger in the barrel is prevented by gates
125A-D. However, as the plunger 115 is depressed and the interlocking
portions (not shown) are aligned) the plunger 115 engages 20 the needle for
retraction. The plunger 115, however, cannot be withdrawn along slot 117
because of the presence of the gates 125A-D against which projection 122
abuts. A retraction slot 129 is therefore provided to allow retraction of
the plunger 115 when engaged with the needle of the syringe. Retraction
slot 129 and second slot 117 are 25 interconnected by second deviation 128.
Referring now to FtG. 3, sliding movement of projection 122 from first slot
116 to second 117 is straightforward. However) any attempt to slidably move
the projection 122 back into first slot 116 will encounter gate 124. Any
attempt to force gate 124 will lead to its jamming against 30 the wall 126
of deviation 123. Any subsequent additional force applied is unlikely to be
successful in forcing the projection 122 back info slot 116.   WO 01/80930
8 1 9 OCT 2~~~r PCT/AUO i/00-Q58 Even if the integrity of gate 124 is
destroyed, it is likely the deformed gate will jam, thereby preventing
further use of the syringe 110. Gates 125A-D operate on a similar
principle. However, gates 125A) B and C are situated adjacent respective
recesses 127 A, B and C in the substantive 5 structure of the plunger 115.
These recesses provide a nesting position for projection 122. Recesses 127
A-C also provide clearance for adjacent gates 125 during passage of
projection 122 so that the gates 125 clear slot 117. For example, gate 125B
does not obstruct the passage of projection 122 when forced into recess
127C. 10 As shown in FIG. 2 and FIG. 3, gate 125D adjoins second deviation
128 into retraction slot 129. Retraction slot 129 allows . retraction of
the plunger 115 (and an engaged needle) once fully depressed after
projection 122 has proceeded through gate 125D and second deviation 128.
Second deviation 128 between second slot 117 15 and retraction slot 129 is
circumferential and movement of projection 122 therethrough drives further
90 rotation of the plunger 115. At this point, the needle is positively
engaged with the plunger 115. The needle 113 may then be safely refracted
into the barrel 112 of the syringe 110 by retraction of plunger 115 until
the projection 122 encounters terminal wall 20 130 of retraction slot 129.
In FIGS. 4 and 5, there are shown various configurations of 



gate 124 and gates 125A-D. In FIG. 4, scalloped undercut 131A is present in
gate 125A, and scalloped undercut 131 B is present in gate 124. These
undercuts provide respective soft hinges to facilitate easy 25 operation of
the plunger 115. This view also shows the outer edges 132A and 132B of
offset gate 125A and gate 124 respectively) which are substantially
parallel to adjoining surfaces 133A and 133B respectively. This increases
the area of contact should any attempt be made to force the guiding
projection in an undesired direction. 30 Referring to FIG. 5, gate 125A has
a front face 134 and rear face 135. Rear face 135 describes an arc which
gives an increased   1 9 OCT 2~~# w0 01/80930 PCT/AU01/00~58 9 thickness to
the gate 125A and thereby increases its strength. This also provides a
smooth curved entry info recess 127A for projection 122 should retraction
be attempted after the projection 122 has passed gate 125A. If is again
clear in this view that gate 125A will hingedly move into 5 recess 127A
during passage of projection 122. In FIGS 6 and 7, there are shown other
means by which retraction of plunger 115 may be restricted or prevented
when projection 122 engages second slot 117. FIG. 6 is a part view of an
embodiment of plunger 215 of the 10 invention in which offset gates 225A-D
in slot 217 are replaced by a series of abutments such as ramps 250A-C.
Each ramp 250 terminates in curved face 251 rising from the base 252 of
second slot 217. Also present are ledges 253A and 253B Located at the
junction of deviation 223 and second slot 217 and at the junction of second
slot 217 and second 15 deviation 228 respectively. It is noted that during
initial retraction, projection 222 slidably moves from first slot 216 into
first deviation 223 and then across ledge 253A info second slot 217.
Projection 222 is thereby restrained from re-entry into first deviation 223
by abutting against ledge 253A. 20 Furthermore) projection 222 slidably
moves from second slot 217 across ledge 253B into second deviation 228.
Projection 222 is thereby restrained from re-entry into second slot 217 by
abutting against ledge 253B. FIG. 7A. is a side sectional view of a ramp
250 of the 25 embodiment of FIG. 6, wherein projection 222 is in the form
of an arm having a proximal member 254, an elbow 255 and a distal member
256. Distal member 256 terminates in a curved surface 257 which is
complementary to curved face 251 of ramp 250. In operation, guiding
projection 222 is resilient and slides along base 252. As the plunger 215
30 is retracted in the direction indicated by the an-ow, projection 222 is
displaced by the ramp 250. The projection 222 is tensioned as it is slid
1 9 OCT 2~O~t WO 01/80930 10 PCT/AU01/00:~~8 up the ramp 250. Projection
222 then flicks or snaps into engagement with base 252 of slot 217 once it
has cleared the ramp 250. Engagement between complementary curved face 251
of ramp 250 and curved surtace 257 of projection 222 prevents, or at least
makes more difficult, any 5 attempt to depress the plunger 215 subsequent
to its withdrawal after use. It will be appreciated by the skilled person
that the number . of ramps 250 or offset gates 125 present may be varied as
desired and that the number described herein is merely for the purposes of
illustration. 10 FIG. 7B shows multiple tamped abutments 350A, B and C each
having a respective plateau 358, in contrast to the continuously-sloped
ramp 250 shown in FIG 7A. FIG. 8 shows a top view of collar 118 suitable
for use with a syringe barrel in the present invention. Although the collar
118 is 15 described as separate from the barrel, it is understood that
reference to a 



barrel in this specification will, where appropriate, include reference to
a barrel and collar. While it is possible to mount the projection on the
barrel itself, it is more efficient and practical to do so on collar 118
for use with the syringe) 20 Collar 118 has a central aperture 160 for
location of a plunger 115 according to the present invention. The collar
118 also has a body 161 and an upper circular wall 162 which defines a~
seat 165 for receiving plunger 115. The collar 118 has an outer wall 163
which is continuous with barrel-engaging arms 164A, 164B seen in hidden
detail. 25 Projection 122 extends into the aperture 160. FIG. 9 is a
sectional view taken along the line AA and shows the projection 122 with
curved end 157. Wall 162 defines seat 165 for receiving an end of a syringe
.plunger. The body 161 is continuous with the barrel-grasping arms 164A and
164B which respectively terminate iri 30 hooks 166A and 166B. FIG. 10 is a
part sectional view of the cap of FIG. 8 taken   WO 01/80930 11 1 9 OCT
2~0# PCT/AU01/00-t~8 along the line BB. This view shows projection 122
formed by proximal portion 154, elbow 155 and distal portion 156
terminating in curved end 157. The elbow forms an angle of slightly greater
than 90 so that the projection slopes towards the surface of a co-operating
plunger (not 5 seen). Preferably, projection 122 is resiliently flexible so
that displacement of the end 157 when engaging a ramp 150, for example,
will be followed by a flick back once the projection 122 clears the ramp
150. The distal portion 156 will be displaced radially outwardly by such a
ramp followed by a radially inwards snap rebound on passage of ramp 150. 10
The radius on the end of projection 122 helps turn the plunger 115 relative
to the barrel 112 when it travels from the first slot 116 to the second
slot 117 or, alternatively, from the second slot 117 to the retraction slot
129. Another advantage of the curved end 157 of projection 122 15 is that
it only has point contact on ramp 150 as it moves across the ramp. Clearly,
it is necessary that any flexion of the projection will be retained in the
slot in which it is located as any protrusion beyond that slot would foul
movement of the plunger relative to the wall of a surrounding barrel.
Another embodiment of the present invention is shown in 20 FIGS 11-15. In
FIG. 11 and FIG 12, it can be seen that plunger 415 has first slot 416
interconnected to second slot 417 via first deviation 423, 



second slot 417 interconnected to retraction slot 429 via second deviation
428, retraction slot 429 interconnected to fourth slot 470 via third 25
deviation 471 and fourth slot 470 interconnected to first slot 416 via
fourth deviation 472. First slot 416 and retraction slot 429 are
longitudinally offset with respect to each other, second slot 418 and
fourth slot 470 are longitudinally offset with respect to each other; first
deviation 423 and third deviation 471 are. longitudinally offset with
respect to each other; 30 and second deviation 428 and fourth deviation 472
are longitudinally offset with respect to each other; as indicated by
arrows in FIG. 11.   w0 01/80930 12 1 9 OCT Z~O~t PCT/AU01/00458 Referring
to FIG 12 and FIG. 13 in particular, collar 418 has body 462,
barrel-engaging arms 464A and 464B, first projection 422A and second
projection 422B which are longitudinally offset with respect to each other.
Furthermore, first projection 422A projects in a direction 5 opposite to
that of second projection 422B when assembled into syringe 410, that is
toward needle end 414. Referring now to FIG. '14A) initially in use, first
projection 422A is located in first slot 416 and second projection 422B is
located in retraction slot 429, maintained in this position by spring 480
which bears 10 against cap 481 (in use mounted to plunger 415) and collar
418. First slot 416 includes an abutment in the form of ramp 474. This ramp
474 does not restrict slidable movement of projection 422A in first slot
416. An abutment 475 is also located in retraction slot 429. Abutment 475
in refraction slot 429 is block shaped, although abutment 475 may be in the
15 form of a ramp. Limited sli~able movement of second projection 422B
(relative to plunger 415) is allowed in the direction of the arrow in FIG.
14A, such as when initially depressing plunger 415 to expel air from barrel
412. Referring now to FIG. 14B, withdrawal of plunger 415 occurs 20 to a
point where projections 422A and 422B move over and beyond abutment 474 and
abutment 475 respectively. As previously described, projections 422A and
422B are preferably resiliently flexible and are . therefore tensioned as
they pass over ramp 474 and abutment 475 respectively. Projections 422A and
422B then snap back into engagement 25 with slots 416 and 429 respectively.
Because projection 422B faces guiding end 419 of barrel 412, plunger 415 is
prevented from slidable movement back in the direction from which it came
by_ second projection 422B bearing against abutment 475. This restricts
depression of plunger 415 so that any material in the barrel cannot be
expelled. Thus, 30 completion of plunger 415 withdrawal in the direction of
the arrow in FIG. 14B must be performed or else material in the syringe
barrel cannot be   1 9 OCT 2~0# WO 01/80930 13 injected. PCT/AU01/OO.158 It
should be noted that. because projections 422A and 422B are longitudinally
offset, as are fourth deviation 472 and second deviation 428, in use
projections 422A and 422B are guided along first slot 417 and 5 retraction
slot 429 respectively) unable to be rotated back into fourth slot 470 and
second slot 417 respectively. It is also noted that abutments in the form
of ledges 476A) 476B, 476C and 476D are provided that assist in guiding the
projections 422A andlor 422B into appropriate slots. These prevent
undesirable movement of projection 422A or 422B back into the 



10 deviation from whence they exited by virtue of projection 422A andlor
422B bearing against the ledge located at the junction of each respective
deviation and slot. Completion of plunger withdrawal is followed by first
projection 422A slidably moving into second' slot 417 via first deviation
15 423 and second projection 422B slidably moving from retraction slot 429
into fourth slot 470 via deviation .471. This causes a 90C rotation of
plunger 415 with respect to collar 418 and barrel 412. Depression of
plunger 415 to inject material in barrel 415 occurs when first projection
422A is slidably located in second slot 417 20 and second projection 422B
is slidably located in fourth slot 470. As best seen in FIG. 15, second
slot 41? has a plurality of abutments, in this case in the form of ramps
450A, 450B, 450C and 450D. As plunger 415 is depressed to inject, first
projection 422A bears against any respective one of ramps 450A, 450B, 450C
and 450D to restrict 25 retraction of plunger 415, in a similar fashion to
that described in previous embodiments. Second projection 422B, however, is
freely slidable within fourth slot 470. At the end or depression of plunger
415, needle end 414 of plunger 415 is aligned with and engages needle 413
as hereinbefore 30 described. During retraction of needle 413, first
projection 422A is   WO 01/80930 1 9 OCT 2~O~a PCT/AUOI/00458 14 moved into
retraction slot 429 via second deviation 428, while second projection 422B
moves from fourth slot 470 info first slot 416 via fourth deviation 472.
This results in a further 90 rotation of plunger 415 with respect to collar
418 and barrel 412. At the completion of retraction of 5 needle 413 into
the position shown in FIG. 14C, plunger 415 has rotated a total of 180. As
shown in FIG. 14C, following refraction of plunger 415 and needle 413,
second projection 422B comes to bear against abutment 474 in first slot 416
thereby preventing depression of plunger 415; first 10 projection 422A
comes to bear against abutment 475 in retraction slot 429 thereby
preventing withdrawal or retraction of plunger 415, thus rendering the
syringe 410 inoperable beyond first use. Throughout the specification) the
aim has been to describe the preferred embodiments of the invention without
limiting the invention 15 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. In
particular, it is contemplated that gates, abutments, ledges and other
means disclosed herein for restricting plunger movement may be readily
interchanged as 20 desired by the skilled person. 25 30  



1 9 OCT 2~0~ 15 CLAIMS 1. A plunger for a single use retractable syringe
having a co-operating barrel that has at least one projection and a
retractable needle engaged therewith, said plunger engageable with said
retractable needle to facilitate 5 retraction of said needle and comprising
a plurality of interconnected slots slidably engageable by said at least
one projection, arranged so that slidable engagement by said at least one
projection guides rotation of said plunger and wherein slidable engagement
of said by said at least one projection can be restricted to thereby
prevent re-use of the syringe. 10 2. The plunger of Claim 1 further
comprising a movement restriction means to restrict slidable movement of
said at least one projection within at least one of said plurality of
slots. 3. The plunger of Claim 1 for a single use retractable syringe
having a co-operating barrel and a single projection. 15 4. The plunger of
Claim 3, wherein said plurality of interconnected slots comprises a first
slot and a second slot interconnected by a deviation. 5. The plunger of
Claim 4, further comprising a gate that in use restricts movement of the
projection from the second slot into the first slot through said deviation.
20 6. The plunger of Claim 4, further comprising one or more abutments
located in said second slot. 7. The plunger of Claim 6, comprising a
plurality of gates in said second slot engageable by the projection in use
to resist withdrawal of the plunger. 8. The plunger of Claim 4, further
comprising a retraction slot 25 interconnected with said second slot that
in use facilitates retraction of said plunger when said retractable needle
is engaged therewith. 9. A single use retractable syringe comprising: (i) a
co-operating barrel having at least one projection; and (ii) a plunger
according to any preceding claim.   1 9 OCT 2~0# 16 10. The single use
retractable syringe of Claim 9, wherein the barrel comprises a collar
mounted thereto, which collar comprises said at least one projection. 11.
The single use retractable syringe of Claim 10, wherein said collar 5
comprises a single projection. 12. The single use retractable syringe of
any one of Claims 9-11, further comprising a retractable needle mounted
thereto. 13. The single use retractable syringe of Claim 12, wherein said
plunger is rotatable within said barrel from an orientation whereby said
plunger cannot 10 engage said retractable needle before depression of said
plunger to an orientation whereby said plunger can engage said retractable
needle for retraction thereof after depression of said plunger to expel
fluid contents of 



said syringe. 14. The single use retractable syringe of Claim 13) further
comprising a 15 spring which facilitates retraction of said plunger and
said retractable needle when engaged therewith. 15. The plunger of Claim 1
for a single use syringe having a co-operating barrel with first and second
projections, said plunger comprising a plurality of interconnected slots
slidably engageable by said first and second projections. 20 16. The
plunger of Claim 15 comprising four, substantially parallel slots that each
extend longitudinally along said plunger. 17. The plunger of Claim 16
comprising a first slot) a second slot) a retraction slot and a fourth
slot, said first slot connected to said second slot by a first deviation,
said second slot connected to said retraction slot by a 25 second
deviation, said retraction slot connected to said fourth slot by a third
deviation and said fourth slot connected to said first slot by a fourth
deviation. 18. The plunger of Claim 17, wherein the second slot includes a
plurality of abutments in use engageable by said first projection to
restrict withdrawal of said plunger.   1 9 OCT 2~0# 17 19. The plunger of
Claim 17, wherein the first slot includes an abutment in use engageable by
said second projection to restrict depression of said plunger. 20. The
plunger of Claim 17, wherein the retraction slot includes an 5 abutment in
use engageable by said first projection to restrict withdrawal of said
plunger after retraction is complete. 21. The plunger of Claim 20, wherein
said retraction slot further includes an abutment engageable by said second
projection in use to restrict depression of said plunger. 10 22. A single
use retractable syringe comprising: (i) a barrel having first and second
projections; and (ii) a plunger according to any one of Claims 15 to Claim
21. 23. The single use retractable syringe of Claim 22, the barrel having a
collar comprising said first and second projections. 15 24. The single use
retractable syringe of Claim 23, further comprising a retractable needle
mounted thereto. 25. The single use retractable syringe of Claim 24,
whereby in use the first projection engages the first slot and the second
projection engages the retraction slot, an abutment in the retraction slot
engagable by the second 20 projection to restrict depression of the plunger
before withdrawal of the plunger has been completed when filling said
syringe. 26. The single use retractable syringe of Claim 25, whereby in
use, said plunger is rotatable from an orientation whereby the plunger
cannot engage said retractable needle before depression of said plunger to
an orientation 25 whereby the plunger can engage said retractable needle
for retraction thereof after depression of said plunger. 27. The single use
retractable syringe of Claim 26, whereby in use the first projection
engages the second slot and can engage one of a plurality of abutments in
said second slot to restrict withdrawal of the plunger before 30 depression
of the plunger to deliver the fluid contents of the syringe is complete.   



1 9 OCT 2~0# 18 28. The single use retractable syringe of Claim 27 whereby
in use, the plunger and retractable needle are engageable after depression
of said plunger to thereby facilitate retraction of the needle into the
barrel to prevent re-use of the syringe. 5 29. The single use retractable
syringe of Claim 28 whereby in use, during retraction said plunger and said
needle engaged therewith are rotatable into a final, inoperable position.
30. The single use retractable syringe of Claim 29, wherein after
retraction of the needle is complete, the second projection engages the
first slot and 10 can engages the abutment in the first slot to restrict
depression of the plunger. 31. The single use retractable syringe of Claim
29, wherein after retraction of the needle is complete, the first
projection engages the retraction slot and can engage the abutment in the
retraction slot to restrict withdrawal of the 15 plunger. 32. The single
use retractable syringe of any one of Claims 22-31, further comprising a
spring, which facilitates retraction of said plunger and said retractable
needle engaged therewith. 33. A single use retractable syringe according to
Claim 9 or Claim 22, 20 substantially as herein described with reference to
the accompanying . drawings. 34. A plunger according to Claim 1,
substantially as herein described with reference to the accompanying
drawings. .AL2.A3.A.A
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