! IPos coPy -
HYPGRERM C ‘_YR\ NGE W TH RETRA ABLI:‘RQIE Rb%d\/@g_,l\g JgéELD THE | NVG¥B 6‘153 -0
Thi s -i nvel ._,l'fon relates to a hy mc syringe a 4(

'syr H E e\%@% eamm;dn&rpa@@d r.aki iorkgig@d eqad /CLQV'aq h@

|s Sheet: Has Been Rerlaced Drawing(s) : pa:sed Ub to paged 6)"

L |III|I Wiw e e

HYPODERMIC SYRlNGE WITH RETRACTABLE NEEDLE MOUNT
FIELD OF THE INVENTION
This invention relates to a hypodermic syringe and more

particularly to a hypodermic syringe incorpor_ating means for
5 retracting a needle within the syringe and thereby preventing
re-use of the syringe.
BACKGROUND OF THE INVENTION
Presently, there is considerable concern within the gene:pl
public and within the medical profession relating to injuries or
10 infections caused by accidental stabbing of a person by a needle
affixed to a hypodermic syringe. Such injury or infection is
commonly referred to as a "needle-stick injury”. This type of injury
arises because hypodermic syringes currently in use are provided |
with needles which are exposed before and after use of the
15 hypodermic syringe. Capping or shielding of needles can be
' employed. However, needle-stick injuries can occur during
- recapping or reshielding after the syringe has been used. For this
reason recapping is forbidden in many medical institutions.

Additionally, re-use of a used syringe exposes persons to the risk
20 of infection.

A-number of solutions to the problems caused by exposed
needles on used syringes have been advanced. For instance,
Australian Patent Application No. 628814 discloses a hypodermic
syringe having a retractable needle carried in a needle support
mounted on the end of the syringe body, the needle being attached
to a needle holder which has a conical head on the end distant
from the point of the needle. A paséage in the needle holder
enables communication between the needle bore and the chamber
of the syringe through holes in the needle holder. The piston has a
30 sealing cap engaged therewith and also a forwardly extending

25

tubular portion defining an opening with a tapered wall which
engages over the conical edge of the needle holder to lock the
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head behind an abutment surface when the piston is pushed in. At
the same time a diaphragm formed by the sealing cap extending
across the tubular portion of the piston is ruptured so that the
chamber of the syringe is no longer sealing the enclosed.
Withdrawal of the piston and the associated plunger draws the
needle into the chamber. The needle can then be received into a
housing within the body of the plunger. This approach was
perceived as addressing or overcoming disadvantages seen in the
comiplexity of arrangements such as those disclosed in the United
States Patents numbered 4,779,655 , 4,710,170, 4,675,005 ,
4,650,468 , 4,592,744 and 4,507,117.

However movement of the piston away from the closed end
of the body of the syringe is necessary if the needle is to be drawn
into the chamber of the syringe. Prior to this manoeuvre being
completed the potential for needle-stick injury is still real.
Additionally, further movements are required to effect receival of
the needle into the housing provided in the body of the plunger of
the piston. |

Other solutions have been proposed in International Patent
Application No. PCT/ES90/00002, US Patent 5,049,133, US -
Patent No. 4,838,869, US Patent No. 4,966,593, International

" Application No. PCT/FRS0/006586, and Australian Patent

Applications 57097/90 and 39180/83. However, these
specifications concern themselves with what are called "fixed
needle" syringes. The needles on these syringes are not capable of
being interchanged to take different requirements into account.
Further, the syringes have an appreciable number of components,
leading to relatively high manufacturing costs.

The present invention seeks to provide a hypodermic
syringe which will be useful in reducing needle-stick Injury and

which-will permit interchanging of needles to meet varying
requirements.
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The present invention also seeks to provide a hypodermic
syringe which, after use, cannot be re-used.

The present invention also seeks to provide a hypodermic
syringe which is economical to manufacture and has a small
5 number of components.
Other objects, advantages or features of the present
" invention as set forth in the following description all will become
apparent by practice of the present invention.
DESCRIPTION OF THE INVENTION

10 According to one aspect of the present invention there is

provided a hypodermic syringe comprising a barrel for containing
medicament or other liquid,

piston means movable within said barrel between a first end
and a second end thereof,

15 needle mounting means disposable within said barrel,
means for imparting mavement to said needle mouhtihg
means,

restraining means located toWards said first end,

said needle mounting means when in a first position having

20 a portion thereof extending from said first end and being restrained
. from movement by engagement with said restraining means,

' said restraining means being operable to release said needle
mounting means when said piston means approaches said first end
and then to engage and restrain from reverse movement said

25 piston means,

'said piston means having a shaft provided with a chamber
capable of receiving and refaining said needle mounting means and
frangible sealing means to seal said chamber,

wherein said needle mounting means, when released, is

30 propelled from said first position to a second position wherein it is -

received and retained within said.chamber after passing through
said frangible sealing means.
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Preferably said means for imparting movement is a spring
under compression. 'More preferably the spring is a coil spring.

The portion of fhe needle mounting means, or "shuttle”,
that extends from the barrel terminates in a taper on which
interchangeable needles can be seated. Preferably the taper is an
international standard taper. In use a needle, being firmly seated on
the taper, consequently is conveyed into the chamber in the shaft
of the piston means along with the shuttle when the shuttle is _
réleased.

Preferably the walls of the chamber in the shaft of thg
piston means are so shaped as to engage the shuttle in a firm
holding relationéhip when the shuttle is propelled into the chamber.

More preferably the longitudihal wall or walls of the chamber is or _

_are so geometrically configured that the shuttle is held fastin a

jamming relationship after it has been propelled into the chamber.

The restraining means is integral with the barrel and

~ preferably takes the form of an annular structure extending

inwardly of the inner wall of the barrel. More preferably the annular
structure contains a plurality of radially-extending weakened
portions, which are fractured by forces exerted by meéns provided
on the piston means. Still more preferably the restraining means
engages the piston means after release of the shuttle in such a
manner that the piston means cannot be withdrawn without
causing further damage to the restraining means.

Preferably, means are provided to prevent premature or
accidental release of the shuttle. Such means can take the form of
a detachable lug on the shaft of the piston means capable of
engaging a portion of the barrel (preferably the second end) and
thereby limiting the range of movement of the piston means

towards said first end and preventing said piston means from
operating sald restraining means.
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DESCRIPTION OF PREFERRED EMBODIMENTS o
In order that the invention may be more cllearly understood
and readily put into- effect a preferred non-limiting embodiment is |
now described with reference to the accompanying drawings in
5 which
Fig. 1 is a longitudinal sectional view through a preferred
embodiment of the invention prior to release of the shuttle;
Fig. 2 is a longitudinal sectional view of the embodiment_of
Fig. 1 after release of the shuttle;
10 Fig. 3 is a longitudinal sectional view of the barrel of the
émbodiment; |
Fig. 4 is a cross-sectional view of the barrel along line A-A
of Fig. 3;.
Fig. 5 is a longitudinal sectional view of the piston means of
15 the embodiment;

Fig. 6 is a cross-sectional view of the piston means along
line C-C of Fig. 5; |

Fig. 7 is a partially cut away perspective view of the
frangible sealing means;
20 Fig. 8 is a spring being the movement imparﬁng means;.
Fig. 9 is a longitudinal sectional view of an end cap for the
barrel;
Fig. 10 is a perspective view of the upper part of a shuttle;
Fig. 11 is a top plan view of the shuttle of Fig. 10; and

Fig. 12 is a longitudinal sectional view of the shuttle along
line D-D of Fig. 11.

25

In the drawings the numeral 10 generally designates a
preferred hypodermic syringe and the numeral 12 generally
designates a hollow bore needle. Numeral 14 designates the barrel

30 of the hypodermic syringe, numeral 16 designates the piston
means, numeral 18 designates the spring, numeral 20 designates
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the sealing means, numeral 22 designates the shuttle, and numeral
24 designates the end cap.

6

The barrel 14 is a one piece moulding incorporating a fmger
. grip 26 and a shuttle retainer 28, forming the restraining means,
5 located close to open first end 30. The first end is closed off by
‘ end cap. 24 while the open second end 32 receives piston means
16. The annular disc-like shuttle retainer 28 takes the form of a
truncated hollow cpné the apex of which is directed towards first
end 30. The centre 34 of the shuttle retainer is open and the
10 annulus 36 is provided with a plurality of radially-extending
weakened portions 38.
The. piston means 16 is also a one piece moulding
comprising a shaft 40 defining a chamber 42, centralising fins 44,' :
a thumb pad 46, a snap-off lock pin 48, and trigger and locking
15 means 50. The lower end 52 of chamber 42 is open and can be
sealed by frangible sealing means 20. The upper end 54 of
‘chamber 42 is closed and the wall 566 of the chamber 42 adjacent
“upper end 54 is tapered inwardly. This is to provide a firm
engagement with the shuttle 22 when it has been impelled into
20 chamber 42 on its release from the shuttle retainer 28. The -
centralising fins 44 serve to keep the piston means 16 oriented
correctly within barrel 14, The snap-off lock pin 48 is integral with
one of the céntrélising fins 44 and here takes the form of a radially
extending tab which engages the finger grip 26 of the barrel 14
25 , and prevents the piston means 16 being pushed further into the
barrel 14 towards first end 30. The snap-off lock pin 48 can be
readily snapped off when required. The trigger and locking means
50 are designed so that in use annular shoulder 58 engages upper
surface 60 of shuttle retainer 28 as the piston means 16 is fully
30 depressed. The piston means 16 Is also provided with annular

depression 62 to receive the O-ring 64 of frangible piston sealing
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means 20, the frangible diaphragm 66 of which covers open lower
end 52,

The piston sealing means 20 is a one-piece neoprene type
moulding with the frangible diaphragm 66 being of such a
5 thickness that it provides a satisfactory seal for chamber 42 and
yet can be pierced readily by piercing means provided on the

- shuttle 22. The O-Ring 64 abuts the inner wall of barrel 14 in a
sealing relationship.

Shuttle 22, which is a one-piece moulding, comprises a

10  shaft 68 .with bore 74 along the !ongitudinal axis thereof. One end
of shaft 68 terminates in a standard taper 70 which can receive
complementary hollow needle 12 and the other end of the shuttle
is provided with spike means 72 for piercing the frangible
diaphragm 66. Spike means 72 comprises a part-cone partly

15 bounding bore 74 and permits communication between the bore 74
and the inside of the barrel 14. An annular shoulder 76 is disposed
round the shuttle adjacent to the upper end. This annular shoulder
76 is engaged by the shuttle retainer 28 as is shown in Fig. 1 and

also prevents the shuttle retainer falling out of the syringe through
20 the end cap.

One-piece moulding end cap 24 is provided with a
cylindrical wall 78 and annular flange 80 so sized as to permit it to
be seated securely on the first end of barrel as is shown in Fig. 1.
During assembly of the syringe heat welding or suitable adhesives
25 ‘may be used to fix the end cap in place. Shoulder 82 acts as a
seat for spring 18 as is shown in Fig. 1. Bore 84 is so sized as to
permit inward passage of portion of shaft 68 and needle 12
mounted on the shuttle.
The spring 18 is formed from surgical quality steel and is
30 capable of exerting force sufficient to drive the shuttle 22 firmly
into the tapered upper portion of the chamber 42 defined by wall
56. The other components may be constructed from any sultable
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material 'or combinations of materials. As can be seen, a
hypodermic syringe according to the present invention has a small
number of components, thereby lessening manufacturing costs.

In use a selected needle is mounted on the taper of the-,
shuttle and the barrel is filled in a conventional manner by drawing
out the piston means. After filling is complete and the required
dose is obtained, the snap-off lock pin 48 is broken off and the
injection is given. During the completion of the injection stroke the

following occurs in sequence:

(a) the spike means 72 on the-shuttle 22 pierces the
frangible diaphragm 66; |

(b}  the lower end 52 of the piston means 16 engages
the upper surface 60 of the shuttle retainer 28 and fractures the
annulus 36 along the plurality of radially-extending weakened
portions 38; _

(c}  the lower end 52 of the piston m'eans.1 6 spreads the
“leaves" so formed, thereby disengaging them from the annular
shoulder 76 of shuttle 22 and permitting the shuttle 22 with needle
12 attached to be propelled into the chamber 42 of the piston
means 16 with such force that the shuttle 22 is jammed into the
tapered upper portion of the chamber 42 defined by wall 56 and
held there;

(d) the lower end 52 of the piston means 16 passes
through the "leaves"” which then spring back over the top of the
small annular shoulder 58 and engage it thereby restraining
withdrawal of the piston means 16, as shown in Fig. 2.

The hypodermic syringe and needle cannot be reused as the
shuttle retaining means has been fractured and the shuttle and
needle have been caught within the chamber in the piston means.

The piston means cannot be withdrawn without further destruction

_of the shuttle retaining means.
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It is believed that the invention and many of its attendant
advantages will be understood from the foregoing description and
it will be apparent that various changes may be made in the form,
construction, and arrangement of the hypodermic syringe and the

5 changes may be made in the form, construction and arrangement
of the preferred embodiment described without departing from the

spirit and scope of the invention or sacrificing all of its material
advantages. '
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CLAIMS
1. A hypodermic syringe comprising a barrel for

containing medicament or other liquid, piston means movable
within said barrel between a first end and a second end thereof,

5 needle mounting means disposable within said barrel, means for
imparting movement to said needle. mounting means, restraining
means located towards said first end, said needle mounting means
when in a first position having a portion thereof extending from.
said first end and being restrained from movement by engagement

10 with said restraining means, said restraining means being operable

| to release said needle mounting means when said piston means

approaches said first end and then to engage and restrain from
reverse movement said piston means, said piston means having a
shaft provided with a chamber capable of receiving and retaining

15 said needle mounting means and frangible sealing means to seal
said chamber, wherein said needle mounting means, when
released, is propelled from said first position to a second position
wherein it is received and retained within said chamber after

passing through said frangible sealing means.

20 2. A hypodermic syringe as claimed in claim 1 wherein

said restraining means is integral with said barrel and takes the

form of an annular structure extending inwardly of the inner wall of

the barrel.
3. A hypodermic syringe as claimed in 2 wherein said
25 annular structure contains a plurality of radially-extending

weakened portions, which may be fractured by forces exerted by
means provided on said piston means.
4, A hypodermic syringe as claimed in either claim 2 or
claim 3 wherein said restraining means engages said piston means
30 after release of said needle mounting means so that said piston
means cannot be withdrawn from said first end of the hypodermic

syringe without causing damage to said restraining means.
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5. A hypodermic syringe as claimed in any preceding
claim wherein said means for imparting movement is a spring
under compression.
6. A hypodermic syringe as claimed in any preceding
5 claim wherein the walls of said chamber are so shaped as to
engage said needle mounting means in a firm holding relationship
when said needle mounting means has been propelled into said

chamber. .
7. A hypodermic syringe as claimed in claim 6 wherein
10 | said firm holding relationship is a jamming relationship.
8. A hypodermic syringe as claimed in any preceding

claim wherein means are provided to prevent premature or
accidental release of said needle mounting means.
9. A hypodermic syringe as claimed in claim 8 wherein

15 said means to prevent premature or accidental release comprise a
detachable lug provided on the shaft of the piston means, said
detachable lug being capable of engaging of the second end of said
barrel and thereby limiting the range of movement of the piston
means towards said first end.

20 10. A hypodermic syringe as claimed in any proceeding
claim wherein the portion of said needle mounting means which
extends from said first end when said needle mounting means is in
said first position is provided with a taper on which an

interchangeable needle can be seated.
25 |
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ABSTRACT
A hypodermic syringe (10) comprising a barrel (14) for
containing medicament or other liquid, movable piston means (16)
including a shaft (40) provided with a chamber (42) and frangible
5 chamber sealing means (20), needle mounting means (22)

disposable within barrel (14), spring means (18) for imparting
movement to needle mounting means (22), and restraining means
(28) in barrel (14) comprising an annular structure (36) located _
towards first end {30) of barrel {14) extending inwardly thereof and

10 containing a plurality of radially-extending weakened portions {38),
wherein needle mounting means (22) when in a first position
extends partway from first end (30) and is restrained from.
movement by engagement with restraining means (28), the
restraining means (28} being operable to release needle mounting |

15 means (22) when piston (16) approaches first end (30) and then to
engage and restrain piston {16) from reverse movement, the needle
mounting means (22) on release having been propelled through.
frangible diaphragm (66) to a second position wherein it is received

and retained within chamber (42} in a jamming relationsﬁip.
20 | |
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FIELD OF THE INVENTION

This invention relates to a hypodermic syringe and more

particularly to a hypodermic syringe incorporating means for | REP,LACEMENT SHE
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re-use of the syringe.
BACKGROUND OF THE INVENTION

Presently, there is considerable concern within the general

public and within the medical profession relating to injdries or
infections causea by accidental stabbing of a person by a needle
affixed to a hypodermic syringe. Such injury or infection is
commonly'referred to as a "needle-stick injury". This type.of injury
arises because hypodermic syringes currently in use are provided
with needles which are exposed before and after use of the
hypodermic syringe. Capping or shielding of needles can be
employed. However, needle-stick injuries can occur during
recapping or reshielding after the syringe has been- used. For this
reason recapping is forbidden in many medical institutions.
Additionally, re-use of a usad syringe exposes persons to the risk
of infection. '

A nurﬁber of solutions to the problems caused by exposed
needles on used syringes have been advanced. For instance,
Australian Patent App-lication No. 628814 discioses a hypodermic
syringe having a retractable needle carried in a needie support
mqunted on the end of the syringe body, the needle being attached
to a needle holder which has a conical head on the end distant
from the point of the needle. A passage in the needle holder
enables communication between the needle bore and the chamber

of the syringe through holes in the needle holder. The piston has a

. sealing cap engaged therewith and also a forwardly extending

tubular portion defining an opening with a tapered wall which

engages over the conical edge of the needle holder to lock the
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head behind an abutment surface when the piston is pushed in. At
the same time a diaphragm formed by the sealing cap extending
across the tubular portion of the piston is ruptured so that the .
chamber of the syringe is no longer sealing the enclosed.
Withdrawal of the piston and the associated plunger draws the
needle into the chamber. The needle can then be received into a
housing within the bady of the plunger. This approach was
perceived as addressing or overcoming disadvantages seen ih the
complexity of arrangements such as those disclosed in the United
States Patents numbered 4,778,655, 4,710,170, 4,675,005 ,
4,650,468 , 4,592,744 and 4,507,117,

However movement of the piston away from the ciosed end
of the body of the syringe is necessary if the needle is to be drawn
into the chamber of the syringe. Prior to this manoeuvre being
completed the potential for needie-stick injury is still real.
Additionally, further movements are required to effect receival of
the needle into the housing provided in the body of the plunger of
the piston. '

- Other solutions have been proposed in International Patent
Application No. PCT/ESS0/00002, US Patent 5,048,133, US
Patent No. 4,838,868, US Patent No. 4,966,593, International
Application No. PCT/FR80/00656, and Australian Patent
Applications 57097/90 and 39180/89. However, these
specifications concern themselves with what are cailed "fixed
needle" syringes. The needles on these syringes are not capable of
beirig interchanged to take different requirements into account.
Further, the syringes have an appreciable number of components,
leading to relatively high manufacturing costs.

The present invention seeks to provide a hypodermic
syringe which will be useful in reducing needle-stick injury and

which will permit interchanging of needles to meet varying
S
heet Has Been Replaced
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shaft of the piston neans along with the shut hen_the shuttle is

rel eased. Preferably the walls of the chan‘éer in the shaft fof the piston
means are so shaped as to engage the shuttlie{i r08 FEBM99DI di hg rel ati onship
when the shuttle is propelled into the charfbdr. Mre prefetably the

| ongi tudi nal wall or walls of the - -

The present invention also seé’R‘S‘t‘O"“"prow‘ae a hypodermic

syringe which, after use, cannot be re-used.

. The present invention also seeks to provide a hypodermic
syringe which is economical to manufacture and has a small
number of components.

Other objects, advantages or features of the present
invention as set forth in the following description all will become
apparent by practice of the present invention. |

DESCRIPTION OF THE INVENTION -

According to one aspect of the present invention there is
provided a hypodermic syringe corhprising a barrel for containing
medicament or other liquid, '

piston means movable within said barrel between a' first end
and a second end thereof, _

" needle mounting means disposable within said barrel,
~ means for imparting movement to said needle mounting
means, _

restraining means located towards said first end,

said needle mounting means when in a first position having
a portion thereof extending from said first end and being restrained
from movement by engagement with said restraining means,

said restraining means being operable to release said needle
mounting means when said piston means approaches said first end
and then to engage and restrain from reverse movement said
piston means,

' said piston means having a shaft provided with a chamber
~ capable of receiving and retaining said needle mounting means and
frangible sealing means to seal said chamber,

wherein said needle mounting means, when released, is
propelled from said first position to a second position wherein it is

received and retained within said chamber after passing through

said frangible sealing means. —_——
This Sheet Has Been R
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chanber is or are so geonetrically configure at the snuttjlg is held fast
ina jammng relationship after it has been gBi .@g? tihg chanber.
Preferably, means are provided to prevent prgenpat r dacciderftal rel ease
of the shuttle. Such nmeans can take the forn) ok—a—detachabt€e llug on the
shaft of the piston neans capable of 4

_1
O

Preferably said means for imparting movement is a spring
under compression. Mare preferably the spring is a coil spring.

The portion of the needle mounting means, or "shuttle"”,
that extends from the barrel terminates in a taper on which
interchangeable needles can be seated. Preferably the taper is an
international standard taper. In use a needie, being firmly seated on
the taper, consequently is conveyed into the chamber in the shaft
of the piston means along with the shuttle when the shuttle is
released |

Preferably the walls of the chamber in the shaft of the
piston means are so shaped as to engage the shuttle in a firm
holding relationship when the shuttle is propelled into the c_hamber.
More preferably the longitudinal wall or walls of the chamber is or
are so geometrically configured that the shuttle is held fast in a
jamming relationship after it has been propelled into the chamber.

The restraining means is integral with the barrel and
preferably takes the form of an annular structure extending
inwardly of the inner wall of the b'arrel. More preferably the annular
‘structure contains a plurality of radial.ly-extending weakened
portions, which are fractured by forces exerted by means provided
on the piston means. Still more preferably the restraining means
engages the piston means after release of the shuttle in such a
manner that the piston means cannot be withdrawn without
causing further damage to the restraining means.

Preferably, means are provided to prevent premature or
accidental release of the shuttle. Such means can take the form of
a detachable lug on the shaft of the piston means capable of
engaging a portion of the bar_rel (preferably the second end} and
thereby limiting the range of movement of the piston means

towards said first end and preventing said piston means from

operating said restraining means. /
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engagi ng a portion of the barrel (preferapl nd) and thereby

limting the range of novenent of the pisfopn neans towardstsaid first end
and preventing said piston neans from opefafi 9@ EEBJ199¢st]r 4i ni ng nmeans.

5

DESCRIPTION OF PREFERRED EMBODIMENTS

In order that the invention may be more clearly understood
and readily put into effect a preferred non-limiting embodiment is
now described with reference to the accompanying drawings in
which

Fig. 1 is a longitudinal sectional view through a preferred
embodiment of the invention prior to release of the shuttle; _

Fig. 2 is a longitudinal sectional view of the embodiment of
Fig. 1 after release of the shuttle;

Fig. 3 is a longitudinal sectional view of the barrel of the
embodiment;

Fig. 4 is a cross-sectional view of the barrel along kne A-A
of Fig. 3;

Fig. 5 is a longitudinal sectional view of the piston means of
the embodiment;

Fig. 6 is a cross-sectional view of the piston means along
line C-C of Fig. 5;

Fig. 7 is a partially cut away perspective view of the
frangible sealing means;

Fig. 8 is a spring being the movement imparting means;

Fig. 9 is a longitudinal sectional view of an end cap for the
barrel; |

Fig. 10 is a perspective view of the upper part of a shuttle;

Fig. 11 is a top plan view of the shuttle of Fig. 10; and

Fig. 12 is a longitudinal sectional view of the shuttle along
line D-D of Fig. 11.

In the drawings the numeral 10 generally designates a
preferred hypodermic syringe and the numeral 12 generally
designates a hollow bore needle. Numeral 14 designates the barrel
of the hypodermic syringe, numeral 16 designates the piston

means, numeral 18 designates the spring, numeral 20 designates

“This Sheét Has Been Replaced
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the sealing means, numeral 22 designates the shuttle, and numeral
24 designates the end cap.

The barrel 14 is a one pie_ce moulding incorporating a finger
grip 26 and a shuttle retainer 28, forming the restraining means,
located close to open first end 30. The first end is closed off by
end cap 24 while the open second end 32 receives piston means
16. The annular disc-like shuttle retainer 28 takes the form of a
_truncated hollow cone the apex of which is directed towards first
end 30. The centre 34 of the shuttle retainer is open. and the -
annulus 36 is provided with é plurality of radially-extending
weakened portions 38.

The piston means 16 is also a one piece moulding
comprising a shaft 4Q defining a chamber 42, centralising fins 44,
a thumb pad 46, a snap-off lock pin 48, and trigger and locking
means 50. The lower ehd 52 of chamber 42 is open and can be
sealed by frangible sealing means 20. The upper end 54 of
chamber 42 is closed and the wall 56 of the chamber 42 adjacent
upper end 54 is tapered inwardly. This is to provide a firm
engagement with the shuttle 22 when it has been impelled into
chamber 42 on its release from the shuttle retainer 28. The
centralising fins 44 serve to keep the piston means 16 oriented
correctly within barrel 14. The snap-off lock pin 48 is integral with
one of the centralising fins 44 and here takes the form of a radially
extending tab which engages the finger grip 26 of the barrel 14
and prevents the piston means 16 being pushed further into the
barrel 14 towards first end 30. The snap-off lock pin 48 can be
readily snapped off when required. The trigger and locking means
50 are designed so that in use annular shoulder 58 engages upper
surface 60 of shuttle retainer 28 as the piston means 16 is fully
depressed. The piston means 186 is also provided with annular

depression 62 to receive the O-ring 64 of frangible piston sealing
-
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now described with reference to the acconpapying draw ngs iFrE i ch Fig.

is a longitudinal sectional view through a prég EEBM9Tdi hent of the
_tnvention prior to release of the shuttle; Fig. 2 is a |ongltpudinal
sectional view of the enbodiment of Figyz 1 hfter release of the shuttle;

meahs 20, the frangible diaphragm 66 of which covers open lower
end 52.

The piston sealing means 20 is a one-piece neoprene type
moulding with the frangible diaphrégm 66 being of such a |
thickness that it provides a satisfactory seal for chamber 42 and
yet can be pierced feadily by piercing means provided on the
shuttle 22. The O-Ring 64 abuts the inner wall of barrel 14 in a
sealing relationship. _ '

Shuttle 22, which is a one-piece moulding, comprises a
shaft 68 with bore 74 along the longitudinal axis thereof. One end
of shaft 68 terminates in a standard taper 70 which can receive
complementary hollow needie 12 and the other end of the shuttle
is provided with spike means 72 for piércing the frangible
diaphragm 66. Spike means 72 comprises a part-cone partly
bounding bore 74 and permits communication between the bore 74
and the inside of the barrel 14. An annular shoulder 76 is disposed
round the shuttle adjacent to the upper end. This annular shoulder
76 is engaged by the shuttle retainer 28 as is shown in Fig. 1 and
also prevents the shuttle retainer failing out of the syringe through |
the end cap.

One-piece moulding end cap 24 is provided with a _
cylindrical wall 78 and annular flange 80 so sized as to permit it to
be seated securely on the first end of barrel as is shown in Fig. 1.
During assembly of the syringe heat welding or suitable adhesives
may be used to fix the end cap in place. Shoulder 82 acts as a
seat for spring 18 as is shown in Fig. 1. Bore 84 is so sized as to
permit inward passage of -portion of shaft 68 and needie 12
mounted on the shuttle.

The spring 18 is formed from surgical quality steel and is
capable of exerting force sufficient to drive the shuttle 22 firmly
into the tapered upper portion of the chamber 42 defined by wall

56. The other components may be constructed from any suitable

-
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Fig. 3 is a |longitudi naI. sectional view of gh EMCFMFEN&SHEIEE erbodi nent
Fig. 4 is a cross-sectional view of the barfel along line ArAlof Fig. 3;
Fig. 5 is a longitudinal sectional view of {h¢ Q&IREB ngggns| of the

enbodi nent ;
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material or combinations of materials. As can be seen, a
hypodermic syringe according to the present invention has a small
number of components, thereby lessening manufacturing costs.

In use a selected needle is mounted on the taper of the
shuttle and the barrel is filied in a conventional manner by drawing
out the piston means. After filling is complete and the required
dose is obtained, the snap-off lock pin 48 is broken off and the
injection is given. During the completion of the injection stroke the
following occurs in sequence: | '

(a) the spike means 72 on the shuttle 22 pierces the

- frangible diaphragm 66;

(b) the lower end 52 of the piston means 16 erigages
the upper surface 60 of the shuttle retainer 28 and fractures the
annulus 36 along the plurality of radially-extending weakened
portions 38;

{c) the lower end 52 of the piston.means 16 spreads the
"leaves” so formed, thereby disengaging theh from the annular
shoulder 76 of shuttle 22 and permitting the shuttle 22 with needle
12 attached to be propelled into the chamber 42 of the piston
means 16 with such force that the shuttle 22 is jammed into the
tapered Upper portion of the chamber 42 defined by wall 56 and
held there;

(d) the iower end 52 of the piston means 16 passes
through the "leaves” which then spring back over the top of the
small annular shoulder 58 and engage it thereby restraining
withdrawal of the piston means 16, as shown in Fig. 2.

The hypodermic syringe ahd needle cannot be reused as the
shuttle retaining means has been fractured and the shuttle and
needle have been caught within the chamber in the piston means.

The piston means cannot be withdrawn without further destruction

of the shuttle retaining means. —
This Sheet Hag Been R
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Fig. 6 is a cross-sectional view of the pi stcnREﬁiaQﬂEMEN@n@j-lEETn C-C of Fig.
S Fig. 7 is a partially cut away perspectivg V ngi bl e sealing
B! Fie BT

nmeans; Fig. 8 is a spring being the novenent |irn ig. 9is a
| ongi t udi nal sectional view of an end cap forf t

8

It is believed that the invention and many of its attendant
advantages will be understood from the foregoing description and
it will be apparent that varibus changes may be made in the form,
construction, and arrangement of the hypodermic syringe and the
changes may be made in the form, construction and arrangement
of the preferred embodiment described without departing from the
spirit and scope of the invention or sacrificing all of its material -

advantages.
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barrel; Fig. 10 is a perspective view of the uppr 1 mqtle; Fig.
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CLAIMS
1. A hypodermic syringe comprising a barrei for

—

containing medicament or other liquid, piston means movable
within said barrel between a first end and a second end thereof,
needle mounting means disposable within said barrel, means for
imparting moven;lent to said needle mounting means, restraining
means located towards said first end, said needie mounting means
when in a first position having a portion thereof extending from
said first end and being restrained from movement by engagement
with said restraining means, said restraining means being operable
to release said needle mounting means when said piston means
approaches said first end and then to engage 'and restrain from
reverse movement said piston means, said piston means ha.ving a
shaft provided with a chamber capable of receiving and retaining
said needie mounting means and frangible sealing means to seal
said chamber, wherein said needle mounting means, when
released, is propelled from said first position to a second position
wherein it is received and retained within said chamber after
passing through said frangible. sealing means.

2. A hypodermic syringe as claimed in claim 1 wherein
said restraining means is integral with said barrel and takes the
form of an annular structure extending inwardly of the inner wall of
the barrel. -

3. A hYpodermic syringe as claimed in 2 wherein said
annular structure contains a piurality of radially-extending
weakened portions, which may be fractured by'forces exerted by
means provided on said piston means.

4. A hypodermic syringe as claimed in either claim 2 or
claim 3 wherein said restraining means engages said piston means
after release of said needle mouhting means so that said piston
means cannot be withdrawn from said first end of the hypodermic

syringe without causing damage to said restraining means.
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5. A hypodermic syringe as claimed in any preceding
claim wherein said means for imparting movement is a spring
under compression. '

6. A hypodermic syringe as claimed in any preceding
claim wherein the walls of said chamber are so shaped as to
engage said needie mounting means in a firm hoiding relationship
when said needle mounting means has been propelied into said
chamber. '

7. A hypodermic syringe as claimed in claim & -wherein
said firm holding relationship is a jamming relationship.

8. A hypodermic syringe as claimed in any preceding
claim wherein means are provided to prevent premature or
accidental release of said needle mounting means. .

| . A hypodermic syringe as claimed in claim 8 wherein
said means to prevent premature or accidental release comprise a
detachable lug provided on the shaft of the piston means, said
detachable lug being capable of engaging of the second end of said
barrel and thereby limiting the range of movement of the piston
means towards said first end.

10. A hypodermic syringe as claimed in any.proceeding
claim wherein the portion of said needle mounting means which
extends from said first end when said needle mounting means is in
said first position is provided with a taper on which an "

interchangeable needle can be seated.

S

en Replaced

i



6 the sealing neans, nuneral 22 designates t ' eral 24
desi gnates the end cap. The barrel 14 is a o epﬁéﬁ@EMﬂm 8HE&J ijncor por ati ng
a finger grip 26 and a shuttle retainer 28, fjorjm ng The TestTaijni ng neans,
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HYPODERMIC SYRINGE WITH RETRACTABLE NEEDLE MOUNT
ABSTRACT

A hypodermic syringe (10) comprising a barrel (14) for
containing medicament or other liquid, movable piston means
{(16) including a shaft (40) provided with a chamber (42)
and frangible chamber sealing means (20), needle mounting
means (22) disposable within barrel (14), spring means (18)
for imparting movement to needle mounting means (22), and
restraining means (28) in barrel (14) comprising an annular
sﬁructure (36) located towards first end (30) of barrel
(14) extending inwardly thereof and containing a plurality
of radially-extending weakened portion (38), wherein needle
mounting means (22) when in a first position extends
'partway from first end (30) and is restrained from movement
by engagement with restraining means (28), the restraining
means (28) being operable to release needle mounting means
(22) when piston (16) approaches first end (30) and then to
engage and restrain piston (16) from reverse‘movement, the
needle mounting means (22) on release having been propelled
through frangible diaphragm (66) to a second position
wherein it is received and retained within chamber (42) in

a jamming relationship.

FIGURE 2.

is Sheet Has Been Replaced

.




shuttl e retainer
radi al | y- ext endi ng

Ul
AN

/E‘;

| ocated close to open first end 30. The firs
24 while the open second end 32 receives pis
. 8isc-like shuttle retainer
apex of which is directed towards first end
I s open and the annulgs 36

28 takes the form

end I s closed off by end cap

nnul ar
rnﬁ&gﬁbggﬁ | ow cone the

The centre 34 jof the
pP& FEBA9S7t H 4 plurality of

This Sheet Has Been Replaced -

s6— [ 0 H A
ZZZE ] : »
A ; LA
16 0B 2¢
\: . ’ p
- ] 1 0
¢ g ! ﬁ\\\\\\‘-l€§
’ [ f d
10 ¢ < ;\;
- 88 T
/O
J /B
1 H .
N
] o R
g
5_ \ A 20
~
:\.' I~
Sl
3 24
18
_ 7Z0
g' ' &l
12— | D

AR



weakened portions 38. The piston neans 16 is al so a one piece noul di ng

conprising a shaft 40 defining a chanber 42,

pad 46, a snap-off lock pin 48, and trigger and |
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chanber 42 is closed and the wall 56 of the chanber 42 adjacent upper end
angagenent _with th

54 is tapered inwardly. This is to provide a firm
shuttle 22 when it has been inpelled into chanber
the shuttle retainer 28. The centralising fins 44
means 16 oriented correctly within barrel 14. The
integral with -
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'surface 60 of shuttle retainer 28 as the piston neans 16 is fully
depressed. The piston neans 16 is also provided with annul ar depression 62
to receive the 0-ring 64 of frangible piston sealing
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FIELD OF THE INVENTION

This invention relates to a hypodermic syringe and more
particularly to a hypodermic syringe incorporating means for
retracting a needle within the syringe and thereby preventing

re-use of the syringe.

BACKGROUND OF THE INVENTION

" REPLACEMENT SHEET

26 DEC 1997

Presently, there is considerable concern within the general

public and within the medical profeséion relating to injuries or

infections caused by accidental stabbing of a person by a needle

affixed to a hypodermic syringe. Such injury or infection is

commonly referred to as a "needle-stick injury”. This type of injury

arises because hypodermic syringes currently in use are provided

with needles which are exposed before and after use of the

hypodermic syringe. Capping or shielding of needles can be

employed. However, needle-stick injuries can occur during

recapping or reshielding after the syringe has been used. For this

reason recapping is forbidden in many medical institutions.

Additionally, re-use of a used syringe exposes persons to the risk

of infection.

A number of solutions to the problems caused by exposed

needles on used syringes have been advanced. For instance,

Australian Patent Application No. 628814 discloses a hypodermic

syringe having a retractable needle carried in a needle support

mounted on the end of the syringe body, t_hé needle being attached

to a needle holder which has a.conical head on the end distant

from the point of the needle. A passage in the needle holder

enables communication between the needle bore and the chamber

of the syringe through holes in the needle holder. The pistonhasa - -

- sealing cap engaged therewith and also a forwardly extending

tubular portion defining an opening with a tapered wall which

engages over the conical edge of the needle holder to lock the
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conpl enmentary holl ow needle 12 and the othey end of the shdttjle is provided
with spike neans 72 for piercing the frangi ple gigaDECaWIV64d. |Spi ke means 72
conprises a part-cone partly boundi ng bore ¥4} and permts donmuni cation
between the bore 74 and the inside of the bprre~—IZ—An annuljar shoul der 76
I s disposed round the shuttle adjacent ©o the upper _end. Thi g annul ar

shoul der

head behind an abutment surface when the piston is pushed in. At
the same time a diaphragm formed by the sealing cap extending
a;:ross the tubular portion of the piston is ruptured so that the
chamber of the syringe is no longer sealing the enclosed.
Withdrawal of the piston and the associated plunger draws the
needle into the chamber. The needle can then be received into a
housing within the body of the plunger. This approach was
perceived as addressing or overcoming disadvantages seen in the
complexity of arrangements such as those disclosed in the United
States Patents numbered 4,779,655, 4,710,170, 4,675,005,
4,650,468 , 4,592,744 and 4,507,117. |

However movement of the piston away from the closed end
of the body of the syringe is necessary if the needle.is to be drawn
into the chamber of the syringe. Prior to this manoeuvre being
completed the potential for needle-stick injury is still real.
Additionafly, further movements are required to effect receival of
the needle into the housing provided in the body of the plunger of
the piston. |

Other solixtibns have been proposed in International Patent
Application No. PCT/ES90/00002, US Patent 5,049,133, US
Patent No. 4,838,869, US Patent No. 4,966,593, International
Application No. PCT/FR80/00656, and Australian Patent
Applications 57097/90 and 39180/89. However, these
specifications concern themselves with what are called "fixed
needle” syringes. The needles on these syringes are not capable of
being interchanged to take different requirements into account.
Further, the syringes have an appreciable number of components,
leading to relatively high manufacturing costs. |

The present invention seeks to provide a hypodermic
syringe which will be useful in reducing needle-stick injury and
which will permit interchanging of needles to meet varying

requirements.
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The present invention also seeks to provide a hypodermic
syringe which, after use, cannot be re-used.

The present invention also seeks to provide a hypodermic
syringe which is economical to manufacture and has a small
number of components.

Other objects, advantages or features of the present
invention as set forth in the following description all wjll become
apparent by practice of the present invention.

DESCRIPTION OF THE INVENTION

According to one aspect of the present invention there is
provided a hypodermic syringe comprising a barrel for containing
medicament or other liquid,

piston means movable within said barrel between a first
end and a second end thereof,

needle mounting means capable of being disposed within
said barrel,-

means for imparting movement to sald needle mounting
means,

restraining means located towards said first end,

said needle mounting means when in a first position having
a portion thereof extending from said first end, said portion being
provided with a taper on which an interchangeable needle can be
seated, said needle mounting means being restrained from |
movement by engagement with said restraining means,

said restraining means being operable to release said needle
mounting means when said piston means approaches said first
end and then to engage and restrain from reverse movenjlerit said
plston means,

said piston means having a shaft provided with a chamber
capable of receiving and retalmng said needle mounting means
and frangible sealing means to seal said chamber, _ |

' wherein said needle mounting means, when released, is
propelled from said first position to a second position wherein it is
received and retained within said chamber after passing through
said frangible sealing means.
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used to fix the end cap in Shoul der ma al for spring 18
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Preferably said means for imparting movement is a spring

under compression. More preferably the spring is a coil spring.

The portion of the needle mounting means, or "shuttle”,
that extends from the barrel terminates in a taper on which
interchangeable needles can be seated. Preferably the taper is an
international standard taper. In use a needle, being firmly seated on
the taper, consequently is conveyed into the chamber in the shaft
of the piston means along with the shuttle when the shuttle is
released.

Preferably the walls of the chamber in the shaft of the
p:ston means are so shaped as to engage the shuttle in a firm
holdmg relationship when the shuttle is propelled into the chamber.
More preferably the longitudinal wall or walls of the chamber is or
are so geometrically configured that the shuttle is held fastin a
jamming relationship after it has been propelled into the chamber.

~ The restraining means is integral with the barrel and
preferably takes the form of an annular structure extending
inwardly of the inner wall of the barrel. More -preferably the annular
structure contains a plurality of radially-extending weakened
portions, which are fractured by forces exerted by means provided
on the piston means. Still more preferably the restraining means
engages the piston means after release of the shuttle in such a
manner that the piston means cannot be withdrawn without
causing further damage to the restraining means.

Preferably, means are provided to prevent premature or
accidental release of the shuttle. Such méans can take the form of
a detachable lug on the shaft of the piston means capable of
engaging a portion of the barrel (preferably the second end) and
thereby limiting the range of movement of the piston means
towards said first end and preventing said piston means from

operating said restraining means.
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DESCRIPTION OF PREFERRED EMBODIMENTS

In order that the invention may be more clearly understood
and readily put into effect a preferred non-limiting embodiment is
now described with reference to the accompanying drawings in
which '

Fig. 1 is a longitudinal sectional view through a preferred
embodiment of the invention prior to release of the shuttle;

Fig. 2 is a longitudinal sectional view of the embodiment of
Fig. 1 after release of the shuttle; ,

Fig. 3 is a longitudinal sectional view of the barrel of the

"embodiment; | o |

Fig. 4 is a cross-sectional view of the barrel along line A-A
of Fig. 3;

Fig. 5 is a longitudinal sectional view of the piston méans of
the embodiment; | ,

' Fig. 6is a cross-sectional view of the piston meéns alohg
line C-C of Fig. 5; '

Fig. 7is a partially cut away perspective view of the
frangible sealing means; _

Fig. 8 is a spring being the movement imparting means;

Fig. 9 is a longitudinal sectional view of an end cap for the
barrel;

| Fig. 10 is a perspective view of the upper part of a shuttle; |
Fig. 11 is a top plan view of the shuttle of Fig. 10; and
Fig. 12 is a longitudinal sectional view of the shuttle along
_line D-D of Fig. 11. _ ,

In the drawings the numeral 10 generally designates a
preferred hypodermic syringe and the numeral 12 generally
designates a hollow bore needle. Numeral 14 designates the barrel
of the hypodermic syringe, numeral 16 designates the piston

means, numeral 18 designates the spring, numeral 20 designates
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the sealing means, numeral 22 designates the shuttle, and numeral
24 designates the end cap.

The barrel 14 is a one piece moulding incorporating a finger
grip 26 and a shuttle retainer 28, forming the restraining means,
located close to open first end 30. The first end is closed off by
end cap 24 while the open second end 32 receives piston means
16. The annular disc-like shuttle retainer 28 takes the form of a
truncated hollow cone the apex of which is directed towards first
end 30. The centre 34 of the shuttle retainer is open and the
annulus 36 is provided with a plurality of radially-extending
'weakened portions 38.

The piston means 16 is also a one piece moulding
comprising a shaft 40 defining a chamber 42, centralisihg fins 44,
a thumb pad 486, a snap-off lock pin 48, and trigger and locking _
means 50. The lower end 52 of chamber 42 is open and can be
sealed by frangible sealing means 20. The upper end 54 of
chamber 42 is closed and the wall 56 of the chamber 42 adjacent
upper end 54 is tapered inwardly. This is to provide a firm
engégement with the shuttle 22 when it has been impelled into
chamber 42 on its release from the shuttie retainer 28. The
centralising fins 44 serve to keep the piston means 16 oriented
correctly within barrel 14. The snap-off lock pin 48 is integral with
one of the centralising fins 44 and here takes the form of a radially
extending tab which engages the finger grip 26 of the barrel 14
and prevents the piston means 16 being pushed further into the
barrel 14 towards first end 30. The snap-off lock pin 48 can be
readily snapped off when required. The trigger and locking means
50 are designed so that in use annular shoulder 68 engages upper
surface 60 of shuttle retainer 28 as the -piston means 16 is fully
depressed. The piston means 16 is also provided with annular

depression 62 to receive the O-ring 64 of frangible piston sealing
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(a) the spike nmeans 72 on thels
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means 20, the' frangible diaphragm 66 of which covers open lower
end 52.

' The piston sealing means 20 is a one-piece neoprene type
moulding with the frangible diaphragm 66 being of such a
thickness that it provides a satisfactory seal for chamber 42 and
yet can be pierced readily by piercing means provided 6n the
shuttle 22. The O-Ring 64 abuts the inner wall of barrel 14 in a
sealing relationship. .

Shuttle 22, which is a one-piece moulding, comprises a
shaft 68 with bore 74 along the longitudinal axis thereof. One end
of shaft 68 terminates in a standard taper 70 which can receive
comblementary holiow needle 12 and the other end of the shuttle
is provided with spike means 72 for piercing the frangible
diaphragm 66. Spike means 72 comprises a part-cone partly
bounding bore 74 and permits communication between the bore 74
and the inside of the barrel 14. An annular shoulder 76 is disposed
round the shuttie adjacent to the upper end. This annular shoulder
76 is engaged by the shuttle retainer 28 as is shown in Fig. 1 and
also prevents the shuttle retainer falling out of the syrin_ge through
the end cap.

One-piece moulding'end cap 24 is provided with a
cylindrical wall 78 and annular flange 80 so sized as to permit it to
be seated securely on the first end of barrel as is shown in Fig. 1.
During assembly of the syringe heat welding or suitable a_dhesives
may be used to fix the end cap in place. Shoulder 82 acts as a
seat for spring 18 as is shown in Fig. 1. Bore 84 is so sized as to
permit inward passage of portion of shaft 68 and needle 12
mounted on the shuttle. -

The spring 18 is formed from sukgical quality steel and is
capable of eg<erting force sufficient to drive the shﬁttle 22 firmly
into the tapered upper portion of the chamber 42 defined by wall
56. The other. components may be constructed from any suitable
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(b) the lower end 52 of the piston neans 1f surface 60
‘of the shuttle retainer 28 and fractures th¢ BERLACEMENB SHEBTG| t he plurality
of radially-extendi ng weakened portions 38; | () —thetTownet 52 of the
pi ston neans 16 spreads the "l eaves"” so forfrefl, ot.her IS agi ng them
fromthe annul ar 26 %E‘f}b)@g‘;

materiélﬂbr combinations of materials. As can be seen, a |
hypodermic syringe according to the present invention has a small
number of components, thereby lessening manufacturing costs.

In use a selected needle is mounted on the taper of the
shuttle and the barrel is filled in a conventional manner by drawing
out the piston means. After filling is complete and the required
dose is obtained, the snap-off lock pin 48 is broken off and the
injection is given. During the completion of the injection stroke the
following occurs in sequence:

(a) the spike means 72 on the shuttle 22 pierces the
frangible diaphragm 66;

(b) the lower end 52 of the piston means 16 engages
the upper surface 60 of the shuttle retainer 28 and fractures the
annulus 36 along fhe plurality of radially-extending weakened
portions 38; .

{c) the lower end 52 of the piston means 16 spreads the
"leaves" so formed, thereby disengaging them from the annular
shoulder 76 of shuttle 22 and permitting the shuttle 22 with needle
12 attached to be_propelled into the chamber 42 of the piston
means 16 with such force that the shuttle 22 is jammed into the
tapered upper portion of the chamber 42 defined by wall 56 and
held there;

(d) the lower end 52 of the piston means 16 passes
through the "leaves” which then spring back over the top of the
small annular shoulder 58 and'engage it thereby restraining

- withdrawal of the piston means 16, as shown in Fig. 2.

The hypodermic syringe and needle cannot be reused as the
shuttle retaining means has been fractured and the shuttle and
needle have been caught within the chamber in the piston means.
The piston means cannot be withdrawn without further destruction

of the shuttle retaining means.
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it is believed that the invention and many of its attendant
advantages will be understood from the foregoing descfi'ption and
it will be apparent that various changes may be made in the form,
construction, and arrangement of the hypodermic syringe and the
changes may be made in the fbrm, construction and arrangement
. of the preferred embodiment described without departing from the
spirit and scope of the invention or sacrificing all of its material

advantages.
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. CLAIMS . _

- 1. A hypodermic syringe comprising a barrel for
containing medicament or other liquid, piston means movable
within said barrel between a first end and a second end thereof,
needle mounting means capable of being disposed within said
barrel, means for imparting movement to said needle mounting
means, restraining means located towards said first end, said
needle mounting means when in a first position having a portion
thereof extending from said first end, said portion being provided
with a taper on which an interchangeable needle can be seated,
said needle mounting means being restrained from movement by
engagement with said restraining means, said restraining means
being operable to release said needle mounting means when said
piston means approaches said first end and then to engage ‘and
restrain from reverse movement said piston means, said piston
means having a shaft provided with a chamber capable of
receiving and retaining said needle mounting means and frangible
sealing means to seal said chamber, wherein said needle mounting
means, when released, is propelled from said first position to a
second position wherein it is received and retained within said
chamber after passing through said frangible sealing means.

2. A hypodermic syringe as claimed in claim 1 wherein
said restraining means is integral with said barrel and takes the
form of an annular structure extending inwardly of the inner wall
of the barrel.

3. A hypodermic syringe as claimed in 2 wherein said
annular structure contains a plurality of radially-extending
weakened portions, which may be fractured by forces exerted by
means provided on said piston means.

4, A hypodermic syringe as claimed in either claim 2 or
claim 3 wherein said restraining means engages said piston means
after release of said needle mounting means so that said piston
means cannot be withdrawn from said first end of the hypodermic
syringe without causing damage to said restraining means.

This Sheet Has Been Reﬂlace
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1. A hypoderm c syringe including a barrel for containing nedi canent or
other 1iquid, piston means novable w thin said barrel between a first end
and a second end thereof, needl e nmounting nmeans sed within said

barrel, neans for |npart|ng movenent to said neefllRg
restralnlng means Iocated towards said first end qu B@QE9§H
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a portion thereof extending fromsaid first end, said needl e nounting neans
bei ng:restrai ned from novenent by engagenent with said restraini ng neans,
said restraining nmeans being integral with said barrel and taking a form of
an annul ar structure extending inwardly of the innep@al!l of the barrel,
said annul ar structure containing a plurality of r-ﬂﬁﬂix Exterdlng
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portions which may be fractured by force exerted by neans provided on said
pi ston neans, and being operable to rel ease said needl e mounti ng nmeans when

sai d pi ston neans approaches said first end an
fromreverse novenent said piston neans, said gi
provided with a chanber capable of receiving agd
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means and frangible seal I ng means to seal said chanber, whe
mounting nmeans, when released, is propelled fromsaid flRBPL%EMEl\Hn

v v vl

second position wherein it
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5. A hypodermic'-syring'e as claimed in any preceding

- claim wherein said meahs_ for imparting movement is a spring

under compression. :

6. A hypodermic syringe as claimed in any precedlng
claim wherein the walls of said chamber are so shaped as to
engage said needle mounting means in a firm holding relationship
when said needle mounting means has been propelled into said
chamber. o _ o

7. A hypodermic syringe as claimed in claim 6 wherein
said firm holding relationship is a jamming relationship.

8. A hypodermic syringe as claimed in any preceding
claim wherein means are provided to prevent premature or
accidental release of said needle mounting means.

9. A hypodermic syringe as claimed in claim 8 wherein
said means to prevent premature or accidental release comprise a -
detachable lug provided on the shaft of the piston means, said
detachable Iug'being capable of engaging of the second end of
said barrel and thereby limiting the range of movement of the
piston means towards said first end.

10. A hypodermic syringe as claimed in any one of
claims 1 to 9 substantially as hereinbefore described.

11. A hypodermic syringe as claimed in any one of
claims 1 to 9 substantially as hereinbefore described with
reference to any one or more of Figures 1 to 11.
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restraj ning neans. engages said piston nmeans after rel ease of said needle
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HYPODERMIC SYRINGE WITH RETRACTABLE NEEDLE MOUNT
ABSTRACT

A hypodermic syringe (10) comprising a barrel (14) for
containing medicament or other liquid, movable piston means
(16) including a shaft (40) provided with a chamber (42) and
frangible chamber sealing means (20), needle mounting means
W (22)~ disposable within barrel (14), spring means (18) for
imparting movement to needle mounting means (22), and
restraining means (28) in barrel (14) comprising:an annular
structure (36) located towards fi:sf end (30) of barrel (14)
exiendinguinwardly thereof and éontaining a plurality of
radially-extending weakened portion (38), wherein needle

' mbunting-means (22) when iﬁ.a first position extends partway
from first end (30) and is restrained from movement by
engagement with restraining means (28), the restraining means
(28) being operable to release needle mounting means (22)
when piston (16) approaches first end (30) and then to engage
and restrain piston (16) from reverse movement, the needle
mounting means (22) on release having been propelled through

s frangible diaphragm (66) to a second position wherein it is
received and retained within chamber (42) in a Jjamming
"relationship.

Fig 2.
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The present invention also seeks to provide a hypodermic
syringe which, after use, cannot be re-used.

The present invention also seleks to provide a hypodermic
syringe which is economical to manufacture and has a small
number of co_rriponents.

Other objects, advantages or features of the present
invention as set forth in the following description all will become
apparent by practice of the present invention.

DESCRIPTION OF THE INVENTION

According to one aspect of the present invention there is
provided a hypodermic syringe including a barrel for containing
medicament or other liquid, piston means movable within said
barrel between a first end and a second end thereof, needle
mounting means disposed within said barrel, means for imparting
movement to said needle mounting means, a restraining means
located towards said first end, said needle mounting means having

a portion thereof extending from said first end, said needle

mounting means being restrained from movement by engagement

with said restraining means, said restraining means being integral

with said barrel and taking a form of an annular structure

extending inwardly of the inner wall of the barrel, said annular

structure containing a plurality of radially-extending weakened

portions which may' be fractured by force exerted by means

- provided on said piston means, and being operable to release said

needle mounting means when said piston means approaches said

first end and then to engage and restrain from reverse movement
said piston means, said piston means having a shaft provided with
a chamber capable of receiving and retaining said needle mounting
means and frangible seaiing means to seal said chamber, wherein

said needle mounting means, when released, is propelled from said

REPLAGEMENT SHEET
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first position to a second position wherein it is received and
retained within said chamber after passing through said frangible
sealing means.

Preferably the restraining means engages the piston means

after release of the shuttle in such a manner that the piston means

cannot be withdrawn without causing further damage to the

restraining means.

Preferably said means for imparting movement is a spring
under compression. More preferably the spring is a coil spring.

The portion of the needle mounting means, or "shuttie”,
that extends from the bar.rel terminates in a taper on which
interchangeable needles can be seated. Preferably the taper is an
international standafd taper. in use a needle, being firmly seated
on the taper, consequently is conveyed into the chamber in the
shaft of the piston means along with the shuttle when the shuttle
is released.

Preferably the walls of the chamber in the shaft of the
piston means are so shaped as to engage the shuttle in a firm
holding relationship when the shuttle is propelled into the
chamber. More preferably the longitudinal wall or walls of the
chamber is or are so geometrically configured that the shuttle is
held fast in a jamming relationship after it has been propelled into
the chamber.

Preferably, means are provided to prevent premature or
accidental release of the shuttle. Such means can take the form of .
a detachable lug on the shaft of the piston means capable of
engaging a portion of the barrel (preferably the second end) and
thereby Iimitiﬁg the range of movement of the piston means
towards said first end and preventing said piston means from

operating said restraining means.
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CLAIMS
1. A hypodermic syringe including a barrel for containing

medicament or other liquid, piston means movable within said
barrel between a first end and a second end thereof, needle
mounting means disposed within said barrel, means for imparting
movement to said needle mounting means, a restraining means
located towards said first end, said needle mounting means having
a portion thereof extending from said first end, said needle
mounting means being restrained from movement by engagement
with said restraining means, said restraining means being integral
with said barrel and taking a form of an annular structure |
extending inw'a'rdly of the inner wall of the barrel, said annular
structure containing a plurality of radially-extending weakened
portions which may be fractured by force exerted by means
provided on said piston means, and being operable to release said
needle mounting means when said piston means approaches said
first end and then to engage and restrain from reverse movement
said piston means, said piston means having a shaft provided with
a chamber capable of receiving and retaining said needle mounting
means and frangible sealing means to seal said chamber, wherein
said needle mounting means, when released, is propelled from said
first position to a second position wherein it is received and
retained within said c_hambe_r after passing through said frangible
sealing means.

2. A hypodermic syringe as claimed in claim 1 wherein said
restraining means engages said piston means after release of said
needle mounting means so that said piston means cannot be
withdrawn from said first end of the hypodermic syringe without
causing damage to said restraining means.

3. A hypodermic syringe as claimed in claim 1 wherein said

means for imparting movement is a spring under compression.
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4, A hypodermic syringe as claimed in claim 1 wherein the

needle mo
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unting means.

or more of Figures 1 to 11.

walls of said chamber are so shaped as to engage said needle
mounting means in a firm holding relationship when said needle
mounting means has been propelled into said chamber.

5. A hypodermic syringe as claimed in claim 4 wherein said
firm holding relationship is a jamming relationship.

6. A hypodermic syringe as claimed in claim 1 wherein means

are provided to prevent premature or accidental release of said

7. A hypodermic syringe as claimed in claim 7 wherein said
means to prevent premature or accidental release includes a
detachable lug provided on the shaft of the piston means, said
detachable lug being capable of engaging of the second end of
said barrel and thereby limiting the range of movement of the

_ piston means towards said first end.
8. A hypodermic syringe as claimed in claim 1 wherein said
extending portion is provided with a taper on which an
interchangeable needle can be seated.
9. A hypodermic syringe as claimed in claims 1 to 8
substantially as hereinbefore described.
10. A hypodermic syringe as claimed in any one of claims 1 to 8

substantially as hereinbefore described with reference to any one
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10. A hypodermic syringe as clainmed in any one of claims 1 to 8
substantially E escri bed with reference to any one or nore
of Figures 1 4 BEPLACEMEN
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HYPODERMIC SYRINGE WITH RETRACTABLE NEEDLE MOUNT
ABSTRACT

A hypodermic syringe (10) comprising a barrel (14) for
containing medicament or other liquid, movable piston means
(16) including a shaft (40) provided with a chamber (42) and
frangible chamber sealing means (20), needle mounting means

- (22) disposable within barrel--(14), spring means (18) for
imparting movement .to needle mounting means (22), and.
restraining means (28) in barrel (14) comprising an annular
structure (36) located towards first end (30) of barrel (14).
extending inwardly thereof and containing a plurality of

- radially-extending weakened portion (38), wherein needle

mounting means (22) when in a first position extends partway

from first end (30) and is restrained from movement by
engagement with restraining means (28), the restraihing means
(28) being operable to release needle mounting means (22)

when piston (16) approaches first end (30) and then to engage
and restrain piston (16) from reverse movement, the needle

mounting means (22) on release having been propelled through
frangibie diaphragm (66) to a second position wherein it is

received and retained within chamber (42) in a Jjamming
relationship. '

Fig 2.



