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SAFETY SYRINGE
FIELD OF THE INVENTION
This invention relates to a safety syringe.
BACKGROUND THE INVENTION

With the increasing risk of infection through needle injuries, there is a demand for
a syringe which can be used and disposed of in a manner which reduces the tisk _'
of such injury.

OBJECT QF THE INVENTION
5 Itis an object of this invention to provide a safety syringe.

SUMMARY OF THE INVENTION

in accordance with this invention there is provided a syringe comprising :
a generally tubular protective sheath carrying piston engaging formations and
having a needle end and an opposite rear end; |
a piston including an elongate piston body and a piston head, there being a fluid
10 pathway through the head and longitudinally through the body, the piston body
being operatively locatable to extend within the sheath and be engaged by the
piston engaging formations, with the piston head outside the sheath and
connected to and in fluid communication with the piston body;
a barrel which is slidable in a discharge stroke in use over the operatively located
15 piston head and the sheath to a discharged position, to thereby release the
piston engaging formations, and grip the released piston, the barrel being
oppositely slidable from the discharged position to withdraw the released piston
substantially from the sheath to a safe locked position relative to the sheath.

Preferably in a first embodiment of the invention the piston body has a front and a
20 rear end, with front and rear piston clips thereon, and the sheath has stops at its
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5 movement of the barrel to its discharged position to release the rear piston clips,
and to enable the front piston clips to engage the stops on movement of the
piston body to the safe locked position.

There is provided for the sheath to have a first and second axial keyway means,
the first keyway means having a cross sectional shape designed to guide a clip

10 rotating therein in use into the second keyway means, and the second keyway
means having abrupt edges designed to prevent rotational movement of a clip
therein in use.

Further, each of the first and second keyway means are a pair of diametrically
opposed matching keyways, with the pairs located at 90 degrees to each other in
15 cross-sectional orientation of the sheath. '

Each keyway of a pair has a transverse clip stop, the clip stop of the first keyway
pair being located further into the sheath interior than the clip stop of the second
keyway pair. '

_ Preferably, the front piston clips of the piston body form keyway slides, and have
20 opposed clipping formations, being a front formation which is able to slide over
the stops in a forward direction only, and a rear formation which is able to slide

over the stops in a withdrawal direction only.

The rear clips of the piston body may have opposed clipping formations, being a
forward clipping formation slidable over stops an insertion into the sheath, and a
25 rear formation which abuts the stops when the piston body is slid into the sheath.

Preferably, the rear formation of the rear piston clips is shaped to co-operate with
the piston head, on movement of the piston head with the barrel at the end of a
discharge stroke in use, to disengage the forward formation of the rear piston clip
from its stop.
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Alternatively, the piston engaging formations on the sheath may include barbed
flaps arranged to engage slots on the piston.

Preferably, these flaps are part of the sheath wall and projéct axially rearwardly
from a hinged end at the needle end of the sheath, having free ends engagable

S by the barrel end at the end of a discharge stroke to hinge the flaps outwardly
and out of engagement with the slots.

Further, the slots are carried in diametrically opposed piston catches which
extend axdally from the piston body at a front end thereof, and are resiliently
inwardly deformable. -

10 The sheath may have the same keyway configuration. To this end the sheath
may have a first and second axial keyway means, the first keyway means having
a cross sectional shape designed to guide a clip rotating therein in use into the
second keyway means, and the second keyway means having abrupt edges
designed to prevent rotational movement of a clip therein in use, each keyway

15 means having a transverse stop at the rear end of the sheath, and in which the
catches form keyway slides, arranged to enable insertion of the piston body into
the first keyway means with the catch slots engaged in the first keyway means
stop, and to enable rotation of the piston body in this location to guide the
catches into the second keyway means, free of the second keyway means stop

20 in an insertion direction of the piston body into the sheath, and further to enable
the withdrawal of the piston body with the catches in the second keyway means
to a position where the catch slots engage the stop at the second keyway means
to lock the piston body against insertion and withdrawal.

There is also provided for the piston head to be integral with the piston body.

25 A further feature of the invention provides for the piston to be separate from the
piston body and to be connectable to the piston body to form the piston.



rear end, the piston clips and stops being arranged to enable the piston
body to be inserted into the sheath with the rear clips engaging the
sheat h stops and | ocki ng the piston body against w thdrawal from and
insertion into the sheath, in that rotational orientation with the
sheat h, andggghkges Urt her arranged to enable 5 nmovenpoticeénoine barr el
to its discharged position to rel ease the rear piston clips, and to
enabl e the front piston clips to engage the stops on novenent of the

pi ston body to the safe | ocked position. There is provided for the
sheath to have a first and second axi al4-keyway neans, the first
keyway nmeans having a cross sectional shape designed to guide a clip 10
rotating therein in use into the second keyway neans, and the second keyway
means havi ng abrupt edges designed to prevent rotational novenment of a clip

t herei n i n BRIEF DESCRIPTION OFQHE BRAWRIG t he first and second keyway neans’
are a pair of dianetrically opposed mat chi ng keyways, with the pairs

| ocated at 90 degrees .to each.other in 15 cross-sectional orientation of
the sheat h Embodiments ot e Invegter argrdescribird bRIGY BY YK oL ke A 888 op, 1 he
clip stop ovithireterériqeso tiheegomompanying drawings, in which:

Figure1 is a sectioned longitudinal side view of a barrel and piston head
according to the invention;

5 Figure2 is a sectioned longitudinal side view of a piston body and a sheath
according to the invention;

Figure3 is a sectioned longitudinal side view as for Figure 2, but rotated
through 90 degrees around the sheath and piston body axis;

Figure 4 s a partially cut away isometric view of the piston head connected to
10 the piston body, and inserted in the sheath;

Figure5 is anisometric view of the rear end of the piston body;
Figure 6 is an isometric view of the front end of the piston body;
Figure 7 is an isometric view of the rear entrance to the sheath;

Figure 8 is an isometric view of two longitudinal halves of the rear end of the
15 sheath cut away and opened for explanatory purposes;

Figure9 is a view of the front of the piston body inserted in the sheath in a
packaged position;

Figure 10 is a sectioned longitudinal side view of the p'iston body and sheath
after a relative one quarter turn of the piston body within the sheath
20 from the packaged position;



pair being |ocated further into the sheath interior than the clip stop of
t he second keyway pair. Preferably, the front piston clips
of the piston body form keyway slides, and have 20 opposed cli ppi ng
formati ons, being a front formation which is able to slide over t he
stops in a fowaendosirection only, and a rear formation whPEHGBYORe to
slide over the stops in a withdrawal direction only. The
rear clips of the piston body may have opposed clipping fornmations, being a
forward clipping formation slidable over gStops on insertion into the
sheath, and a 25 rear formation which™abuts the stops when the piston
body is slid into the sheath. Preferably, the rear fornmation of
the rear pistRgurd 1PSisi#h iERRBER Viglv ePtheintigaratibih bf the emboditnbeat inikgwe head,
on novement of the pi§6pn head with the barrel at the end of a
di scharge stroke in us€, to disengage the forward formation of the rear
piston clip fromits stop.

Figure 12 s a side view of the piston body fully inserted within the sheath in an

armed position.

5 Figure 13 is a partly sectioned isometric view of the rear of the piston body in
the position of Figure 12;

Figure 14 is a view of the assembled syringe with barrel and piston head
connected to the sheath and piston body in a loaded condition;

Figure 15 is a side view of the syringe shown in Figure 14 after a discharge
10 stroke;

Figure 16 is a longitudinal side view of the syringe with the barrel in a fully
depressed uniocked position;

Figure 17 is a longitudinal side view of the barrel of the syringe with the barrel
withdrawn to a safe position;

15 Figure 18 is a part sectioned isometric view of the front of the piston body
clipped into the rear of the sheath with the syringe in the safe
position, as shown in Figure 17; '

Figure 19 is a longitudinal side view and cross-section of a barrel of an
alternative embodiment of the invention;

20 Figure 20 is a longitudinal cross-section of a piston bady and integral piston
head of the alternative embodiment;

Figure 21 is a sectioned longitudinal view of a sheath of the alternative
embodiment;



WD 97/ 41908

PCT/ GB97/ 01232 -3 -

Al ternatively, the piston engaging formations on the sheath may incl ude

bar bed fl aps arranged to engage slots on the piston.

Preferably,wbBsnses | aps are part of the sheath wall and peptaginnxially

rearwardly froma hinged end at the needl e end of the sheath, having

free ends engagable S by the barrel end at the end of a discharge

stroke to hinge the flaps outwardly and out of engagenent with the
. slots. Further, the slots are6carried in dianetrically opposed

pi ston cat ches which extend axially fromthe piston body at a front

end ther e()flzigii;x‘rnedzf1 "% ¢£;|epsa\'rt|lyI ggct:t{o%ed isometric view of the inter-action between the

front end of a piston body, the sheath and a piston barrel in the
alternative embodiment;

Figure 23 is an isometric view of the configuration of Figure 22 showing the
5 releasing action of the flaps.

DETAILED DESCRIPTION OF THE DRAWINGS
WITH REFERENCE TO THE DRAWINGS

Referring to Figures 1 to 3, a drug delivery system is in the form of a syringe
having a barrel (1), a piston with an elongate piston body (2), and a piston head
(3), and a sheath (4).

The barrel is tubular with a closed rear end (5) and an open front or needle end
10 (6), and is preferably made of glass. A stapper may alternatively be provided ta
close the rear end, enabling the use of a simple length of glass tube for the barrel.

Referring to Figures 1-and 4, the piston head (38) is of elastomeric material and is
reciprocable within the barrel. It has integral front and rear sealing rings (7) and
(8) therearound at each axial end, and a blind axial passageway (9) extending
15 into a rear axial end (10) within a conical projection (11). The projection extends
' past the front sealing ring (7) where the projection end (12) forms an integral plug

to the blind end of the passageway. ' |

The front sealing ring carries an annular radially inwardly extending lip (13)
opposed recesses (13a) are provided to allow a twist-clip action when the piston
20 is operatively located.

The piston body (21) (Figures 2, 3 and 6) has a central hypodermic needle (14)
running in its length, extending from a front or needle end (15) to just shot of, and
within, an opposite rear and (16).



I nwardly deformable. 10 The sheath may have the sane keyway
configuration. To this end the sheath may have a first and second
axi al keyway mneans, the first keyway neans having a cross sectional
shape designed to guide a clip rotating therein in use into the

second keywaywws®piises and t he second keyway neans havi ng abPCREBYEAESE
designed to prevent rotational novenent of a clip therein in use, each

keyway 15 means having a transverse stop at the rear end of the sheath,
and in which the catches form keyway slides, arranged to enable

I nsertion of the piston body into -7the first keyway neans with the
catch slots engaged in the first keyway neans stop, and to enable
rotation of t ' | i OB ' t ches
Mo the secqnd RaeRb(ie)eHdiet i rhorh ARl 'ﬁggéﬁeﬁéf’@a “%%Jr?g*ag:ﬁopei?é in
an i-nserti on @ Fe@mre%swrcmsfé the tsa5 repdia ?W sztlﬁt%‘wgﬁltﬂfhedﬁf?"?ﬁ&t Br to
enabl e tubiiar spacedi@\wal of the piston body with the catches in the
second keyway mneans to a position where the catch slots engage the

nser t1 on andoRAEREGEY 0PPOsed s e Wbt e es HedPeRd 167 HRER on
head to5be i rdipg20) and {21).hahpidipefie mitin the2tbular wal, Laridhexterfccaxiailyefrarh t he
i nvention prigiRsat PeirlBsr BhdS, 30 dePrdifiofRPBivdiaBld MRITah Sut of the tubular
space (18). Each clip has two spaced apart outwardly projecting ramp catches,
with one catch (23) at its free end and one ramp (24) at its hinged end. The
slopes (25) of the ramp catches face away from each other, and the ledges (26)

10 oppose sach other.

Positioned at 90 degrees to the clips (20) and (21), on the outside of the rear end
of the piston body, are diametrically opposed lateral stops (30).

On the outside of the rear edge are diametrically opposed lugs (27) arranged to
co-operate with recesses (13a) of the piston head. -

15 The front end of the piston body is shown in mare detail in Figure 6. Diametrically

opposed pairs of barbed clipping formations (32) extend outwardly from the

“piston body. Each pair (32) has one clip (33) extending from the body acutely

and axially towards the rear of the piston body, and one clip (34) similarly

extending towards the front of the body in the same plane as its mate, in the form

20 of opposed barbs. The ends of the clips of a pair stop shart of each other with a
gap (35) between them. '

Referring to Figures 2, 3, 7 and 8, the sheath (4) is shown. It has a rear end (38)
and a front or needle end (33). The entrance to the rear end, (Figures 7 and 8) is
divided into four quarters by two pairs or matching axial keyways. Each keyway
25 of one pair (40) is bound at its axial sides by edges which extend inwardly and
towards each other in the manner of a dovetail slot. These keyways have
transverse stops (41) which run from edge (42) to edge (42) at the height of the
edges, just inwardly of the rear end. Apart from these stops, the keyways run the
length of the sheath uninterrupted, and are referred to as the “long" keyways.
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The other pair of keyways (44), have no abrupt edges. Each keyway extends
smoothly in cross-section, from and at the height of, the axial edges (42) to a
central depth equal to the depth of the long keyways. The second keyways each
have a transverse stop (45) extending arcuately across them at the height of the

5 edges (42). The stops (45) are spaced inwardly of the stops (41) from the rear
end of the piston body. The smooth cross-sectiona! shape of the second pair of
keyways provide a cam action in use, and these keyways are referred to as the
"cam” keyways.

10 The sheath has two finger grips (48) set diametrically opposite each other, and
extending from the front end (39) of the sheath outwardly. '

In use, the syringe is provided in a packaged condition as illustrated in Figures 1
to 3. This position is achieved by preloading the barrel (1) with a required fluid,
and inserting the piston head (3) therein to act as a stopper. Suitable covering or
15 other sealing may be provided for the purposes of maintaining sterility. The
piston body (2) is inserted into the sheath at the entrance end thereof. This is
done by aligning the piston body to slide the barbs (32) down the cam keyways
causing the front barbs (33) to clip over the stop (45) and the rear barbs (34) to
lock behind them. The piston body in this rotational orientation, is locked in
20 position. The needle is fully contained within the sheath and is protected.

To use the syrings, the piston body is rotated one quarter turn (Figure 10) which

causes the both sets of barbs (33) and (34) to be radially depressed by the

shape of the camming surface of the cam keyways. As the barbs align with the

long keyways at the end of the quarter turn, they clip resiliently outwardly into
25 them.

The stops in the keyways are arranged to cause the rear barb (34) -to clip
outwardly in the keyway passed the stop of the long keyway. This position is
shown in Figure 11 in more detail.

The piston body may now be slid freely into the sheath with the needle protruding
30 from the front sheath end. As shown in Figure 12, the piston body is slid until the
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The piston is oriented so that the rear piston clips (25) are at 80 degrees to the

front barb catches (32). In this position, the lateral stops (30) of the rear piston

5 end abut the stops (41) of the long keyway, with the rear ramp catch (24) outside

| the sheath. The piston body is now locked within the sheath against both further
insertion, and withdrawal. '

The barrel and piston head, forming a pre-packaged dosage of particular fluid, is
now inserted over the piston head and the sheath. This causes the rear needie

10 end (16) to pierce the end (12) of the projection, and enter the passageway (8),
thus causing a complete passageway from the rear end of the piston head,
through the needle and the piston bady, ta the free end of the needle projecting
from the sheath. It will be appreciated that at least a piston head portion that
reciprocates within the barrel should remain outside the sheath, to avoid the

15 necessity of intermediate seals, and a gripping mechanism to extract the piston.
This position is shown in Figure 14.

Further depression of the barrel over the piston, with the finger supported on the

finger grips (48), causes a discharge of the fluid in the piston through the piston

head and out of the needie. At the fully depressed position the rear end of the
20 barrel abuts the piston head. (Figure 15).

To unlock the piston head and piston body, the barrel is further depressed to
cause the front flanges of the piston head (13) to slide further over the rear end
of the piston body (24). This is shown in Figure 16, and in detail in Figure 4.
With the piston head contained within the barrel, it cannot expand outwardly
away from the ramp catches (20) and the piston head lip (13) rides over the slope
of ramp catch (24), thus forcing it to hinge inwardly, and displace the ramp catch
(23) from its engaged position over the stop (45).

~N
w

The barrel is now withdrawn from the sheath, taking the piston head and piston
with it under force of friction. The barbed clips (33) and (34) slide in the long
30 keyway until they engage at the top in the entrance to the rear end of the sheath.



Figure 8 is an isonetric view of two |ongitudinal halves of the rear end
of the 15 sheat h cut away and opened for explanatory

pur poses; Figure 9 is a view of the front of the piston body
inserted in the sheath in a packaged position;

.Figure 10 §ofsa3&cti oned |ongitudinal side view of the pcaieydidy and
sheat h after a relative one quarter turn of the piston
body within the sheath 20 fromthe packaged position;
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As shown in Figure 18, the rear barbed clips (34) clip over the stops (41) of the
long keyway, and the barbed clips (33) and (34) engage against the stops (41).
The piston body is now locked in pasition in the long keyways, with the stops
(41) engaged in the gap (35) between the barbed clips. it cannot be further
withdrawn, nor inserted, and any rotation is arrested by the dovetail edges (42) of
the long keyway.

The barrel may be further slid right off the piston body if desired, but the needle is
drawn up inside the sheath to be fully contained therein, and safe from any
accidental contact.

Referring to Figures 19 to 23 an alternative embodiment is shown. A barrel (51)
is substantially similar to the barrel of the first embodiment, of Figures 1 to 18,
save that it has a central rod (52) extending down from a rear end (53) passed a
front end (54) of the barrel. The front edges of the barrel (55) are chamfered
downwardly towards the barrel centre.

A piston (60) (Figure 20) has an integral piston head (61), reciprocable within the
barrel, and an elongate body (62) terminating in a needle fitting (63) for recsiving
a conventional hypodermic needle. Diametrically opposed sets of clips (64) are
provided at the front end adjacent the needle fitting (63). An axial passageway
(65) passes through the piston from the head to the needle end. The
passageway is shaped to recsive the barrel rod when the barrel is slid over the
piston from the head end.

A sheath (70) has a rear end (71) and the same configuration (72) of keyways as
described with reference to the first embodiment. The sheath is tubular having
finger grips (73), and differs from the first embodiment in that it has front flaps
(74) in the form of barbed flaps, located diametrically opposed to each other.

This embodiment functions substantially similarly to the first embodiment, save
that with the integral piston head (61), the clips (64) on the piston body and flaps
(74) on the sheath are used to unlock the piston. '



-5 - Figure 11 is an isonmetric view of the configuration of the

enbodi nent in Figure 10; Figure 12 is a side
view of the piston body fully inserted within the sheath in an
arnmed position.. S Figure 13 is a partly sectioned isonetric view of
the rear of tyagoiMisdson body in t he posiRCHEBENIAPE gur e

T 12; Figure 14 is a view of the assenbled syringe with barrel and
pi ston head connected to the sheath and piston body in a
| oaded condition; Figure 15 is S side view of the syringe shown in

Figure 14 after a discharge 10 stroke; Figure 16
Is a longitudinal side view of the syringe with the barrel in a fully

depressed unlyHEKsiStoPAsddy @iiches (B4) are resiliently inwardly movable, and each have a
centrally located recess (66) therein. The flaps (74) are part of the wall of the
sheath, and are hinged at a front end (75) with a protruding ramp catch (76). The
slope of the ramp faces rearwardly, so that with the piston in the barrel, the clip

5 (64) can move down the sheath in an arming motion and engage the clip {74) in
the recess (66).

The barrel can now be withdrawn leaving the piston behind, secured by the clips
(74). This enables fluid to be drawn into the barrel through the needle. The clips
(74) are released from under the barrel, and under the biasing of the clips (64),

10 the clips (74) protrude slightly outwardly above the sheath surface. The fluid is
discharged by depressing the barrel over the piston. On this discharge stroke
the chamfered front end of the barrel flaps the protruding sheath clips (74) and
lifts them outwardly out of engagement with the piston clips (64). This position is
shown in detail in Figure 23.

15 The piston is now held within the barrel under friction force, and can be
withdrawn with the barrel to a safe position within the sheath. The recesses (66)
of the clips (64) engage with the transverse stops of the long keyway, locking the
piston. '

In use, the syringe is assembled by inserting the piston, located fully within the
20 barrel, (80) into the sheath (70). This is done by inserting the clips (64) in the
cam keyway, rotating them to align them in the long keyways, and sliding the
barrel and piston fully into the sheath. The catches (64) bend inwardly to engage
with the clips (74), since the barrel rides over the clips (74) and holds them
against outward hinging. This is shown in more detail with reference to Figure 22.



Figure 17 is a longitudinal side view of the barrel of the syringe wth the
barrel wthdrawn to a safe position; 15 Figure 18
is a part sectioned isonetric view of the front of the piston body

clipped into the rear of the sheath with the syringe in the safe

position, ag 3hRgs! N Figure 17; Figure 19 is arEQRﬁ%%bﬁBﬂ"” si de
vi ew and cross sec¥|on of a barrel of an - alternative
enbodi ment of the invention; 20 Figure 20 is_a |ongitudinal
cross-section of a piston body and integral piston ' head

of the alternative enbodi nent; 12Fi gure 21 iThis Shegtcik B QT

g
longitudinal view of a sheath of the aI ternative
enbodi nent ;

'CLAIMS

1. A syringe comprising :
a generally tubular protective sheath carrying piston engaging formations
and having a needie end and an opposite rear end;
a piston including an elongate piston body and a piston head, there being a

5 fluid pathway through the head and longitudinally through the body, the
piston body being operatively locatable to extend within the sheath and be
engaged by the piston engaging formations, with the piston head outside
the sheath and connected to and in fiuid communication with the piston
body;

10 a barrel which is slidable in a discharge stroke in use over the operatively
located piston head and the sheath to a discharged position, to thereby
release the piston engaging formations, and grip the released piston, the
barrel being oppositely slidable from the discharged position to withdraw
the released piston substantially from the sheath to a safe locked position

13 relative to the sheath.

2. A syringe as claimed in claim 1, in which the piston body has a front and a
rear end, and front and rear piston clips thereon, and the sheath has stops
at its rear end, the piston clips and stops being arranged to enable the
piston body to be inserted into the sheath with the rear clips engaging the

20 sheath stops and locking the piston body against withdrawal from and
insertion into the sheath, in that rotational orientation with the sheath, and
being further arranged to enable movement of the barrel to its discharged
position to release the rear piston clips, and to enable the front piston clips
to engage the stops on movement of the piston body to the safe locked

25 position.

3. A syringe as claimed in claim 2, in which the sheath has a first and second
axial keyway means, the first keyway means having a cross sectional shape
designed to guide a clip rotating therein in use into the second keyway
means, and the second keyway means having abrupt edges designed to

30 prevent rotational movement of a clip therein inuse.

THIS SHEET HAS BEEN

B DR R REPLACED
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23 is an isonetric view of the con Figure 22 showing the 5

rel easi ng action of the flaps. DETAI LED DESCRI PTI ON OF THE
DRAW NGS W TH REFERENCE TO THE DRAW NGS Referring to
Figures 1 to 3, a drug delivery systemid3in the formof a syringe
having a barrel (1), a piston with an el ongate piston body (2), and a

piston head 4 A syringe as claimed in claim 3, in which each of the first and second
keyway means are a pair of diametrically opposed matching keyways, with
the pairs located at 90 degrees to each other in cross-sectional orientation
of the sheath. '

5 5. A syringe as claimed in claim 4, in which each keyway of a pair has a
transverse clip stop, the clip stop of the first keyway pair being located
further into the sheath interior than the clip stop of the second keyway pair.

6. A syringe as claimed in claim 5, in which the front piston clips of the piston
body have form keyway slides, and have opposed clipping formations,
10 being a front formation which is able to slide over the stops in a forward
direction only, and a rear formation which is able to slide over the stops in a
withdrawal direction only.

7. A syringe as claimed in claim 6, in which the rear clips of the piston body

have opposed clipping formations, being a forward clipping formation

15 slidable over stops on insertion into the sheath, and a rear formation which
abuts the stops when the piston body is slid into the sheath.

8. A syringe as claimed in claim 7, in which the rear formation of the rear
piston clips is shaped to co-operate with the piston head, on movement of
the piston head with the barrel at the end of a discharge stroke in use, to

20 disengage the forward formation of the rear piston clip from its stop in use.

9. Asyringe as claimed in claim 1, in which the piston engaging formations on
the sheath include barbed flaps arranged to engage slots on the piston.

10. A syringe as claimed in claim 9, in which the flaps are part of the sheath wall
and project axially rearwardly from a hinged end at the needle end of the
25 sheath, having free ends engagable by the barrel end at the end of a
discharge stroke to hinge the flaps outwardly and out of engagement with
the slots.
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(3), and a sheath (4). The barrel is tubular with a closed rear
end (5) and an open front or needle end 10 (6), and is preferably made
of glass. A stopper may alternatively be provided to cl ose the rear
end, enabling the use of a sinple length of glass tube for the barrel.
Referring twodidwoees 1 and 4, the piston head (3) Is of elcasisenmeszc

material and is reci procable within the barrel. It has integral
front and rear sealing rings (7) and (8) therearound at each axi al
end, and a blind axial passageway (9) extending 15 into a rear axial

end (10) within a conical projection {14). The projection extends
past the front sealing ring (7) where the projection end (12) fornms an

[ | pl . i.nd e th : . . .. Th
rone seal ™y A Syrinag 45, obimed, SeER B, b'FoRR RO are cramed, i " 1)
opposed r ecess &iametdeglly orposed pisten catghes mbighaextend exigly foactedist@ien t he

pi ston 20 | dodpar atroreénd theastif,ehd are resiliently inMasrdipdsfonnatiedy (21)
(Figures 2, 3 and 6) has a central hypoderm c needle (14) runni ng
inits length, extending froma front or needle end (15) to just shot of,
and 12. A syringe as claimed in claim 11, in which the sheath has a first and second

5 axial keyway means, the first keyway means having a cross sectional shape

designed to guide a clip rotating therein in use into the second keyway
means, and the second keyway means having abrupt edges designed to
prevent rotational movement of a clip therein in use, each keyway means
having a transverse stop at the rear end of the sheath, and in which the

10 catches form keyway slides, arranged to enable insertion of the piston body -
into the first keyway means with the catch slots engaged in the first keyway
means stop, and to enable rotation of the piston body in this location to
guide the catches into the second keyway means, free of the second’
keyway means stop in an insertion direction of the piston body into the

15 -~ sheath, and further to enable the withdrawal of the piston body with the
catches in the second keyway means to a position where the catch slots
engage the stop at the second keyway means to lock the piston body
against insertion and withdrawal.

13. A syringe as claimed in any one of the preceding claims, in which the piston
20 " head is integral with the piston body. '

14. A syringe as claimed in any one of claims 1 to 12, in which the piston is
separate from the piston body and is connectable to the piston body to
form the piston.
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wi thin, an opposite rear end (16). - WD 97/ 41908

PCT/ GB97/ 01232 - 7-
The rear end (16) is shown in nore detail in Figures 4 and 5. It is
t ubul ar, open at the rear, and surrounds the rear needle in (17) as
It extends i ntowdssisseri or of the -~ tubul ar space (18)pct/GB9TI01232 ON
dianetrically opposed sides of the tubular rear end are hinged rear piston
5 clips (20) and (21). The clips lie within the tubular wall, and
extend axially from LN
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hi nges at their rear ends, to be resiliently pivotable into and out of the

t ubul ar space (18). Each clip has two spaced apart outwardly

‘proj ecting ranp catches, with one catch (23) at its free end and one
ranp (24) at its hinged end. The sl opes (25) of the ranp catches
face away from &¥RP7/4a%t8er, and the | edges (26) 10 oppose epEhcibiish
Positioned at 90 degrees to the clips (20) and (21), on the outside of the
rear end of the piston body, are dianetrically opposed |ateral stops
30). On the out‘cg de of the rear edge are dianetrically opposed

l'ugs (27) arranged to

ooperatewith recesses (13a) of the piston

head. 15 The fr ody is shown in nore detail in
Figure 6. Dianetricall airs of barbed clipping fornations
(32) extend outwardly fron on b . Each pair (32) has one
clip (33) extendi ng\fromt and axially towards the
rear of the piston bodyy 'S m&? ry ext endi ng

towards the front of the nélds its mate, in the form 20
of opposed bar bsQ The enf

with a gap (35)
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Referring to Figures 2, 3, 7 and 8, the sheath (4) is showm. It has a rear
end (38) and a front or needle end (39). The entrance to the rear
end, (Figures 7 and 8) is divided into four quarters by two pairs or
mat chi ng axi al ke vvaz/s. Each keyway 25 of one pair (40) is bound at its
axi al sides by e‘Hé@E 1998 ch extend i nwardly and t owar dsP@ﬁgp”m{;;r in
the manner of a dovetail slot. These keyways have transverse stops
(41) which run fromedge (42) to edge (42) at the I)ei ght of the

edges, just inwardly of the rear end. Apart fromthese stops, the keyways
run the l ength of the sheath uniBgierrupted/~and-are referred to as
the "l ong" keyways. WO 97/ 41908

PCT/ GB97/ 01232

~
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-8 - The ot her pair of keyways (44), have no abrupt edges. Each
keyway extends snmoothly in cross-section, fromand at the hei ght of,
the axial edges (42) to a central depth equal to the depth of the

| ong keyways. Tp‘g second keyways each have a transverse stop (45)
ext endi ng ar cuat'@ Y* ¥ oss them at the height of the 5 ed@arcEbAeks, The
stops (45) are spaced inwardly of the stops (41) fromthe rear end
of the piston body. The snpoth cross-sectional shape of the second pair of
keyways provide a cam action in use, and 4/Rese keyways are referred to as

t he "cant keyways. 10 The sheath has two finger grips (48) set
dianetrically opposite each other, and extending fromthe front end
(39) of the sheath outwardly. In use, the syringe is provided in a
packaged condition as illustrated in Figures 1 to 3. This position
is achi eved by preloading the barrel (1) wth a required fluid, and
inserting the piston head (3) therein to act as a stopper. Suitable
coveri.ng or 15 ot her sealing may begyovided for the purposes of

mai ntaining sterility. The o ~3pi st bady (2) is inserted into the
sheath at the entrance end th&reof} Thik is~¥F o~
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done by aligning the piston body to slide the barbs (32) down the cam
keyways causing the front barbs (33) to clip over the stop (45) and
the rear barbs (34) to | ock behind them The piston body in this
rotati onal orieq&&hgon is locked in 20 position. The needle is fully
contai ned within é‘"g‘??eath and i s protected. To usepé-f)enﬁ)(ﬁ&gg&
the piston body is rotated one quarter turn (Figure 10) which

causes the both sets of barbs (33) and (34) to be radially depressed by the
shape of the camming surface of the cam k¥yfays. As the barbs align wth

t he | ong keyways at the end of the quarter turn, they clip
resiliently outwardly into 25 them The stops in the keyways
are arranged to cause the rear barb (34) to clip outwardly in the
keyway passed the stop of the |ong keyway. Th position is shown
in Figure 11 in nore detail. TRE pi stOn bodwgnmay now be slid

freely into the sheath with the nédl e prytruding 308" fromthe front
sheath end. As shown in Figure 12, ody ifs slig$until t he

~+

"
q.

45

FIG 8.
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front catch (23) of the clips (20) at the rear piston body end clip over
t he transverse stops of the cam keyway (45). The piston is

ofriented so t haWOodi%&ar piston clips (25) are at 90 degreegchpbiiazz
front barb catches (32). In this position, the |ateral stops (30) of the

rear piston 5 end abut the stops (41) of the |Iong keyway, with the
rear ranp catch (24) outside the ghgath. The piston body is now
I"'ocked within the sheath against both further i-nsertd on, and
wi t hdr awal . <

N\*

FIG 9
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The barrel and piston head, form ng a pre-packaged dosage of particul ar

fluid, is now i nserted over the piston head and the sheath. This
causes the rear needle 10 end (16) to pierce the end (12) of the
projection, and_enter the passageway (9), t hus causing a conplete
passageway fromYh¥4¥8r end of the piston head, t hr cpdﬁ-;bgglp,@ngfedl e
and the piston body, to the free end of the needle projecting rom
the sheath. It will be appreciated that at |east a piston head portion that
reci procates within the barrel should repmign outside the sheath, to avoid
the 15 necessity of internediate seals, and a gripping nechanismto
extract the piston. Thi s position

shown in Figure 14.
Q.

Furt her depression of the barrel over thejfsRls with the finger supported
on the finger grips (48), causes [ i schafge of the fluid in the

pi ston through the piston head a‘mI|H of the needle. At the fully
depressed position the rear end of the ZI_J barrel abuts the piston head.
(Figure 15). To unl ock the pist l g{?nd pi ston body, the
barrel is further depressed to ca!u the Tront flanges of the

pi ston head (13) to slide further over thqljjiffear end of the piston
body (24). This is shown in Figure 16, andlfn detail in Figure 4.

Wth the piston head contained within the pparrel, it cannot expand
outwardly :
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25 away fromthe ranp catches (20) and the piston head lip (13) rides
over the sl ope of ranp catch (24), thus forcing it to hinge

i nwardly, and displace the ranp catch (23) fromits engaged
position over the stop (45). The barrel is now withdrawn fromthe
sheat h, taki ng tWeason head and pi ston with it und f
friction. The barbed clips (33) and (34) slg/ge in the |ong 30%’é%@§3\gy
until they engage at the top in the entrance to the rear end of the sheath.
WO 97/ 41908 4
PCT/ GB97/ 01232 '

4
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FIG 11.
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As shown in Figure 18, the rear barbed clips (34) clip over the stops (41)

of the | ong keyway, and the barbed clips (33) and (34) engage
agai nst the stops (41). The piston body is now | ocked in position
in the |ong keyways, with the stops (41) engaged in the gap (35)

bet ween t he bar B¥P7M¥Bs. |t cannot be further 5 V\ﬂthdraV\ﬂ‘wa97/01232
inserted, and any rotation is arrested by the dovetail edges (42) of

the | ong keyway. The barrel may be further slid right off the

pi ston body if desired, but the needle isg;¢ drawn up inside the
sheath to be fully contained therein, and safe from any acci dent al
contact. 10 Referring to Figures 19 to 23 an alternative enbodinent is
shown. A barrel (51) is substantially simlar to the barrel of the
first enbodi ment, of Figures 1 to 18, save that it has a centra

rod (52) extendlng down froma rear eqd (53) passed a front end

(54) of the barrel. The front edges of {{he barrel (55) are chanfered
downwardly towards the barrel centre. A piston (60) (Figure 20) has
an integral piston head (61), recipro within the barrel, and

an el ongate body (62) ternlnatsﬁ dle fitting (63) for receiving
Wy
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a conventional hypoderm c needle. D anetrically opposed sets of clips (64)

are provided at the front end adjacent the needle fitting (63). An
axi al passageway (65) passes through the piston fromthe head to
the needle end. The 20 passageway i s shaped to receive the barrel rod
when the barrel WPE7/419%8] over the pi ston from the heagcRBRorni23z

A sheath (70) has a rear end (71) and the sane configuration (72) of
keyways as described with reference to the first enbodi ment. The
sSheath is tubular having finger gyhps (73), and differs fromthe
first enbodinment in that it has front flaps 25 (74) in the form of
barbed flaps, located dianetrically opposed to each other. Thi s

enbodi ment functions substantially simlarly to the first enbodi nent, save
that with the integral piston head (61), th&clips (64) on the piston body
and fl aps (74) on the sheath are used ™Mo unlock the piston.

&

FIG 13.
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The piston body catches (64) are resiliently inwardly novable, and each
have a centrally located recess (66) therein. The flaps (74) are
part of the wal Iwobuaibes sheath, and are hinged at a fpefjkpeMezst 7°)
with a protruding ranp catch (76). The sl ope of the ranp faces
rearwardly, so that with the piston in the barrel, the clip 5 (64)
can nmove down the sheath in an armng notion and engage the clip (74) in
the recess (66). Ly The barrel can ,now be wi thdrawn | eaving the
pi ston behi nd, secured the clips / (74). This enables fluid to be
drawn into the barrel he needl e. The clips (74) are
rel eased fromunder t , and under the,ﬂ asing of the clips (64), 10
the clips (74) protru ly outwardly ab the sheath surface.Ofhe
fluid is di sch depressing the rrel over the piston, jOn
this di scharge stroke L Q
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the chanfered front end of the barrel flaps the protruding sheath clips
(74) and lifts themoutwardly out of engagenent with the piston
clips (64). This position is shown in detail in Figure 23. 15
The piston is now held within the barrel under friction force, and can be

w t hdrawn wi th tisodapdegel to a safe position within the sheat,JQ:T,G'lﬂgﬁmm

recesses (66) of the clips (64) engage with the transverse stops of
the | ong keyway, | ocking the pi st on. In use, the syringe
is assenbl ed by inserting the piston, Iocqﬁ% 6fuIIy within the 20
barrel, (60) into the sheath (70). This is ne by inserting the clips (64)
in the cam keyway, rotating themto align themin the |ong keyways,
and sliding the barrel and piston fully into the sheath. The
catches (64) bend inwardly to engage with the clips (74), since the
barrel rides over the clips (74) a holﬁg_TﬁEFTTD agai nst outward
hi nging. This is shown in nore detall*Wh{ly[xefergnce to Figure 22.
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-12- CLAI MS: 1. A syringe conprising: a

general ly tubul ar protective sheath (4; 70) carrying piston engagi ng
formations (41, 45) and having 5 a needle end (39) and an opposite
rear end (38); a piston (2, 3; 60) including an el ongate piston
body (2) and a pVeod#Mokad (3), there being a fluid pat hva golil%

t hrough the head (3) and longitudinally t hrough the bo §T’E§37,‘ e

pi ston body (2) being 10 operatively locatable to extend within the
sheath (4; 70) and be engaged by the piston engagi ng formations

(41, 45), with the piston head (3) outside the sheath (%) 70) and
connected to and in fluid comuni cation 13/16 with the pigton pody (2);

o~y

FIG 78
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15 a barrel (1; 55) which is slidable in a discharge stroke
in use over the outside of the operatively | ocated piston head (3)
and along the sheath (4; 70) to a di scharged position, to thereby
rel ease the piston engagi ng formations (41, 45), and grip the
rel eased 20 YPSUHM% 2, 3), the barrel (1; 55) being oppositfichsmoizs:
slidable fromthe discharged position to wi thdraw the rel eased
piston (2, 3) substantially fromthe sheath (4; 70) to a safe | ocked
position relative to the sheath (44/180), characterised in that the
barrel (1) is 25 shaped and di nensioned to be slidable over the outside
of the protective sheath (4; 70). 2. A syringe as clained in
claim1, in which the Ox| pi st on body ) has a front and a rear end,
and front and rear Prpton clips ( 34 & 20, 21) thergon, and 30
the sheath (4) has stops (&3} 45) at its,rear end, the o\ pi ston clips
and stops (20, 21, 33, 34,3, 45) beingEQ arranged to abl e the
pi ston body (2) to be insertld i nafthe sheath (4) w t he rear
pi ston clips (20, 21) engagi ng the sheath stops (41, 4b) and | ocking
t he M
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35 pi ston body (2) against w thdrawal from and I nsertion into
the sheath (4), in that rotational

- 2- orientation with the sheath (4), and being further

arranged to enaggg novenent of the barrel (1) toits di schar ged
position to rel &7/41M8 r ear piston clips (20, 21), an e
the front piston clips (33, 34) 5 - to engage the stops (4€?ﬁ§g§mﬁg¥
novenent of the piston body (2) to the safe | ocked position.

3. Asyringe as clained in claim2, in ¥ieh the sheath (4) has
first and second axi al keyway neans (44,

SUBSTITUTE SHEET (RULE 26)



40), the first keyway neans (44) having a cross- 10 sectional shape
designed to guide a clip rotating therein in use into the second
keyway neans (40), and t he second keyway neans (40) havi ng abrupt
edges designed to prevent rotational novenment of a clip

therein in use. WP5741908 4, A syringe as claimed in claipereebgrayphi ch
t he first and second keyway neans are formed by respective

pairs of dianetrically opposed natching keyways (44, 40), with the
pRairs located at 90 degrees to each ot hggyis in cross-sectional
orientation of the sheath (4). 20 5. A syringe as clained in
claim4, in which each keyway of a pay has a transverse clip stop,
t he clip stop (45) of the first keywd.pair being | ocated

further into the sheath interior than the clip\stop, (41) of the
second keyway pair. 25 , 6. A syringe as ctainmed in claimb5, in
whi ch t he front ptstpn clips (33, 34) of hg pistgh body (2) form
keyway slides, and have|bpgosed—c|ipping formatifo ’ being a front
formati on which is ableffto(slide ower t@é,

5 57
A
:5\
FIG 23.
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stops in a forward direction onIy,'énd a rear formation 30 Wwhich is

able to slide over the stops in a wthdrawal direction only. .
7. A syringe as clainmed in claim®6, in which the rear -pi-ston clips
(20, 21) of the piston body (2) have opposed clipping formations,
being a forward clipping 35 formation _slidable over stops on insertion
into the sheath, and a rear fornmati?on which abuts the st ops when o
- 3- _ th i n body (2) is slid into the sheath (4). - 8.
A syringe as g%%?nég inclaim7, in which the rear formation of the

rear piston clips (20, &)sywminge comprising:

a generally tubular protective sheath (4; 70)

carrying piston engaging formations (41, 4S) and having
5 a needle end (39) and an opposite rear end (38);

a piston (2, 3; 60) including an elongate piston
body (2) and a piston head (3), there being a fluid
pathway (14) through the head (3) and longitudinally
through the body (2), the piston body (2) being

10 operatively locatable to extend within the sheath (4;
70) and be engaged by the piston engaging formations
(41, 45), with the piston head (3) outside the sheath
(4; 70) and connected to and in fluid communication
with the piston body (2); )

15 a barrel (1; 55) which is slidable in a discharge
stroke in use over the outside of the operatively
located piston head (3) and along the sheath (4; 70) to
a discharged position, to thereby release the piston ’
engaging formations (41, 45), and grip the released

20 piston (2, 3), the barrel (1; 55) being oppositely
slidable from the discharged position to withdraw the
released piston (2, 3) substantially from the sheath
(4; 70) to a safe locked position relative to the
sheath (4; 70), characterised in that the barrel (1) is

25 shaped and dimensioned to be slidable over the outside
of the protective sheath (4; 70).
2. A syringe as claimed in claim 1, in which the

piston body (2) has a front and a rear end, and front
and rear piston clips (33, 34 & 20, 21) thereson, and
30 the sheath_(éL has stops (41, 45) at its rear end, the
piston clibs'and stops (20, 21, 33, 34, 41, 45) being
arranged to enable the piston body (2) to be inserted
into the sheath (4) with the rear piston clips (20, 21)
engaging the sheath stops (41, 45) and locking the
35 piston body (2) against withdrawal from and
insertion into the sheath (4), in that rotational

[T
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shaped to co-operate with the piston head (3), on 5 nmovenent .of .t he

pi ston head (3) with the barrel (1) at the end of a djscharge.stroke
,in use, to disengage the forward formation of the rear piston’clip
fromits stop : in use. 9. Asyringe as clained in claim
1, in which the 10 pi ston engagi ng férmati ons on the sheath (70)

I nclude .bar bed fl aps (74) arran ed t.o enga slots (66) on the _
pi ston (60). orientation wigh gl'!515 (%) ,aumgnwrts divwther n which the

flaps (74) amer@idedfitd r@m@mwa{én@mtm%‘érﬁeﬁl (1) & ddy

rearwardly fr hi nged rtlon of the sheath (7 at. the needl e
end of the sl‘?cé]'ic%‘a( %e SREL e releasq we H%Rﬁrng}”fsfté%é“ ENdPT 75)

engagabl e by (tthe e1d (541)d afo enable tire rared didordtcliiss ersh of34)

o schacge oL i Sdhas, onp, IE Ul 1P Lo iE sl Rt St
clained in chady 1@) ito thecrsafe lockteh.’e Eisittsiqr66) are carrl ed in
Cdrametrically oppased p gyrs Rt AAGIRE (PY1AN ) W SRR Ay from
sheath (4) has first and second axial keyway means (44,
40), the first keyway means (44) having a cross-

10 sectional shape designed to guide a clip rotating
therein in use into the second keyway meéns (40), and
the second keyway meéns (40) having abrupt edges
designed to prevent rotational movement of a clip
thereln in use.

15 4. A syringe as claimed in claim 3, in which the

' first and second keyway means are formed by respeétive

pairs of diametrically opposed matching keyways (44,
40), with the pairs located at 90 degrees to each other
in cross-sectional orientation of the sheath (4).

20 5. A syringe as claimed in claim 4, in which

 each keyway of a pair has a transverse clip stop, the

clip stop (45) of the first keyway pair being located
further into the sheath interior than the clip'stop
(41) of the second keyway pair.

25 6. . A syringe as claimed in claim 5, in which the
front piston clips (33, 34) of the piston body (2) form
keyway slides, and have opposed clipping formations,
being a front formation which is able to slide over the
stops in a forward direction only, and a rear formation

30 which is able to slide over the stops in a withdrawal
direction onl¥.

| 7. A syringe as claimed in claim 6, in which the
rear piston clips (20, 21) of the piston body (2) have
opposed cllpplng formations, being a forward clipping

35 formation slidable over stops on insertion into the

" sheath, and a rear formation which abuts the stops when

| | ET
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jpiston body (62) at a front end thereof, and are 25 resiliently -

~inwardly defornmabl e. 12. A syringe as clainmed in claim1l, in
*whi ch t he 'sheath (70) has first and second axial keyway o
nmeans, the first keyway neans having a cross-sectional shape
designed to guide a clip rotating therei-3-into 30 t he second keyway
means, and the second keyway neans - havi ng abrupt edges designed to
prevent rotatfRmapiston O@ﬁvéﬁtnlso$ladcinpothheeshzan?u$ﬁ) each keyway
means havi ng, a tXags¥eh 0, e o] a
(70), and in which_the cg?%heség 2 ?%?%?i Vil éi?f@ ﬁ% Wn? § %gﬁged to

enabl e i nser tTOHF of T RRE}PR Bk %@%yr%GQ)PlStOH Clnpa Kh@.fZlhtlkeymay means
with the cat cdh®ped st 66d-operate with the piston head (3), on

5 movement of the piston head (3) with the barrel (1) at
the end of a discharge stroke in use, to disengage the
forward formation of the rear piston clip from its stop

in use.
_ 9. A syringe as claimed in claim 1, in which the
10 piston engaging formations on the sheath (70) include
barbed flaps (74) arranged to engage slots (66) on the
piston (60).

10. A syringe as claimed in.claim 9, in which the

flaps (74) are part of the sheath wall and project

15 axially rearwardly from a hinged portion of the sheath
(70) at the needle end of the sheath (70), the sheath
(70) having free ends (75) engagable by the end (54) of
the barrel (55) at the end of a discharge stroke to -
hinge the flaps (74) outwardly and out of engagement

20 with the slots (66).

11. A syringe as claimed in claim 10, in which
the slots (66) are carried in diametrically opposed
piston catches (64) which extend axially from the
piston body (62) at a front end thereof, and are

25 resiliently inwardly deformable.

12. A syringe as claimed in claim 11, in which
the sheath (70) has first and second axial keyway
means, the first keyway means having a cross-sectional
shape designed té guide a clip rotating therein into

30 the second keyway means, and the second keyway means
having abfubf”édges designed to prevent rotational
movement of a clip therein in use, each keyway means
having a transverse stop at the rear end of the sheath
(70), and in which the catches (64) form keyway slides,

35 arranged to enable insertion of the piston body (62)
into the first keyway means with the catch slots (66)

T T R ———



)14 - engaged in the first keyway neans stop, and to enable

rotation of the piston body (62) in this location to gui de the
ccatches (64) into the second keyway neans, free of the second, keymay
means stop in an insertion 5 direction of the pi ston body into the
sheath (70), and further t.0 enabl~é¢-the withdrawal of the piston body
.(62) wth the catches, I n,the second keyway neans to a position
where the catThI%¥%ts é echikige ke¥way meansisgponi and tecenabkeyway

means to |0Ckr¢h8tbmﬁt©ﬂ thdypiSton bé@?)(@gﬂ'ﬂﬁtthﬂ§eiéb991 ﬁdtgnthdramel
13. A syringe as4 cI precedi ng alnms, in

whi ch the pi sTHH® é$§es ey { ?ﬂ?%g?%? ﬁ??ﬂn@h%e$W%Yome%6§y (2).
14. A syringkres cfathedseﬁoﬁ@yk@ﬁﬁa?fmééﬂsn§tép1§%03n 1§sé§téb?8“h'0h the
Pondiond (e RS enl Blbin ool "Eo P BT, BB T80 L
15. A syringefurctlredithy enabby e withdrawal of the piston body
(62) with the catches (64) in the second keyway means’
to a position where the catch slots (66) engage the
stop at the second keyway means to lock the piston body
10 (62) against insertion and withdrawal.

- 13. A syringe as claimed in any one of the
preceding claims, in which the piston head (3) is
integral with the piston body (2). -

14. A syringe as claimed in any one of claims 1.
15 to 12, in which the piston head (3)'is.séparate from
the piston body (2) and is connectable to the pisﬁon
body (2) to form the piston.
15. A syringe according to any one of the
preceding claims, the protective sheath (4) and piston
20 body (2) being operatively locatable relative to each
other prior to use into a packaged condition in which
the end of the elongate piston body (2) remote from the
piston head end is engaged in the piston engaging
formation (41, 45), the fluid pathway being formed by a
25 hypodermic needle (14) running lengthways through the
piston body (2) with its front end (15) extending out
of the piston body (2) and contained within and
protected by the sheath (4), and with its rear end (15)
contained within and protected by the piston body (2).
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(54) Title: SAFETY SYRINGE
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(57) Abstract

A safety syringe has a barre] (1), a piston with a piston body (2) and a piston head (3), and a protective sheath (4) which carries
piston engaging formations. A fluid pathway extends through the head (3) and body (2) and the body (2) is locatable to extend within
the sheath (4) and be engaged by the piston engaging formations, with the head (3) outside the sheath (4) and connected to and in fluid
communication with the body (2). The barrel (1) is slidable over the head (3) and sheath (4) in a discharge position to release the piston
engaging formations and grip the released piston, the barrel (1) being slidable from the discharge position to withdraw the released piston
substantially from the sheath to a safe Jocked position relative to the sheath.




