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1 An infection device Field of the invention The present invention relates
to an injection device for injecting a medicament to a subject, wherein the
device is capable of retracting the needle within the 5 device after use.
Background of the invention The conventional syringe and needle
arrangement is dangerous and requires trained personnel to use the
device. For example, delivering drug formulations 10 via subcutaneous or
intramuscular injection with a needle and syringe requires trained medical
personnel. Further, needle-stick injury is a grave concern due to the
prevalence of diseases such as AIDS, Hepatitis A and B. Other hazards of

the conventional syringes arg,mﬁf’é&@pgg{,@éd the possibility of re-use.
There have been several redesigns of the conventional needle and

. Syringe to 15 incorporate automatic or semi-automatic covering of the

E—'Qi%é%%@ﬁﬂm@r retraction of the needle by rubber bands, springs or

vacuum into the body of the syringe as described in US patent Nos.
ThE7823841 6OAHARE aeth6569 AN, brjentartifidatianrs fthainjlestiray sheedicament

functionality of the syringe mechanism after one. use, for example the . .
o B Bl et SRR < RABE Abiae ke Ly thin the
desgiméngfésrareamore expensive than the conventional syringes and require

skilled personnel to administer medicament using the safety syringes. An

inexpensive, single use, pre-filled device that has been introduced is the
Batinijeetii\i theauedytBecton Dickinson. This is a plastic blister (holding

the vaccine) with an attached needle. However, the problem with the
TheJBiRGEMNModR P add re e Hianing A9YREMH R USEHDE -H8YIStd requires

Further, it has an'exposed needle, therefdre still posing a risk of
traiﬁ'@b@@gﬁ@mﬁj@’@@tﬁ%ﬂﬁ@%&g@@xampie, delivering drug formulations

via subcutaneous or intramuscular injection with a needle and syringe requires

trained medical personnel. Further, needle-stick injury is a grave concermn due to
the prevalence of diseases such as AIDS, Hepatitis A and B. Other hazards of

the conventional syringes are their disposal and the possibility of re-use.

There have been several redesigns of the conventional needle and syringe to
incorporate automatic or semi-automatic covering of the needle after use or
retraction of the needle by rubber bands, springs or vacuum into the body of the
syringe as described in US patent Nos. 5782804, 6015438 and 6050977, or
modifications that destroy the functionality of the syringe mechanism after one
use, for example the Becton Dickinson “Soloshot™” syringes. However, these
safety syringes are more expensive than the conventional syringes and require

skilled personnel to administer medicament using the safety syringes.

An inexpensive, single use, pre-filled device that has been introduced is the
“Uniject™ made by Becton Dickinson. This is a plastic blister (holding the
vaccine) with an attached needle. However, the problem with the “Uniject™” is
that it requires training and skill to use the device. Further, it has an exposed
needie, therefore still posing a risk of needle-stick injury, both before and after

injection.
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injection. 2 Another example is shown in US Patent Application No.
2003/0093036, the contents of which are incorporated herein by
reference. Here the insertion of the needle is activated automatically on
triggering the device. The design however is flawed in that on activating
the trigger, a force is immediately applied to the 5 plunger, with only the
static friction of the plunger preventin% premature ejection of the
medicament. Should the resistance of a forward spring be greater than
this static friction, then there is a possibility of some premature leakage of
the medicament. In fact, it is likely, given the different lubricating effects of

An%iﬁ%ﬁe%&%Bi%a@e&%mﬁﬁiﬁ”%aﬁ%@ﬁ}sr}{ﬁﬁairl]&%‘q{?&ht%?%@&ﬁé‘@%%, the

static friction will nee e much greate e resistance due to the

cosfag hf witiehtaraensatanTateslinasaiohxRI esIREt0A LN inspifige of the
nedBR disclosiuear LR RAIRELA BHCﬁ@b-rm% ﬁ%é@qaép%én@gg%ﬁ%owever

reference to this limitation. It is therefofe an“object of the present invention

s fayrslitiethalars Aativgsingath esiaesh Bldai® srénmardiigbcaonlisid to the
pid;ﬁ?gi‘?@\mﬁ’?ﬁn@‘{m%eff%?iﬁhvgf"ﬂ?é‘ IR PEPSRBLINRIYIBRPREHERd Biection

dress the problems above. In general, the™ invention provides an

of iffecimsigameantvibr il dpasrsitaansephg sosverRosiRentincareriss than
thiQ SNARIGRBIRIN, thapuRige! ANd PhIhRIRViIdesAHaesaRaMd0LeKRGE tBE the

needle after use. The present invention also seeks to provide a devicCe
mediPRE ne, or a combination of, the following attributes: - safe disposal
of contaminated needles; - prevention of needle-stick injury; 25 - prevent

In eAEESHIRFeIREON, given the different lubricating effects of different medicaments,
and variations in ambient temperature that, static friction will need to be much
greater than the resistance due to the spring in order to be certain in all
reasonable applications of the syringe. The disclosure of US Patent Application
No. 2003/0093036 makes no reference to this limitation.

It is therefore an object of the present invention to provide a safe syringe that

doesn't lead to premature ejection of medicament.

Summary of the invention

The present invention seeks to address the problems above. In general, the
invention provides an injection device which is capable of delivering a pre-
determined dose of medicament to a subject and which provides a mechanism
to retract the needle after use. The present invention also seeks to provide a

device with any one, or a combination of, the following attributes:

]

safe disposal of contaminated needles;

prevention of needle-stick injury;

3

prevent cross-infection;

prevent re-use of device;



10

15

20

25

- prevent re-use of device; 3 capable of being used without need for
trained personnel; and low cost of manufacturing. Therefore, in a first
aspect the present invention provides a syringe comprising; an elongate
outer housing having an aperture at an injecting end 5 through which a
needle may selectively project permitting penetration of a subject; an
assembly in sliding engagement withip the outer housing; said assembly
comprising a barrel, a container for containing an injectable medicament,
the needle being mounted to the container, a plunger sealing an open
portion of the container and in sliding engagement within the barrel, such

10 thalanibiasibatbe bngsiseintadirt biariag meadni8 agigection

directed towards the injecting end, the medicament is released from the

con inerb t{lr?u ht eedle, to the subject; wherein said syringe further

includes s firs rﬁﬁ&é{ "ﬂ*gm%eans; said first engagement means

adapted to permit relative movement of the plunger and the container

whehhBesheseniblaidisatadepets fositoaseithinthentioter hrowsieg, saisiringe

t r ing.relatv iding engagement at all other
o e B e P R A o eno
thrpainatdtishr e sise diemadiv assdet sty theggohge bvifliegeptngtthdion of a
v 20 b n iner il eedle .

S e T s o 19 e e e Rl Aot Rg S
asEEANIYinfaRpfRiTEstengatement meatsmeay foclutentaideest ane injectable

me{ﬁ%@ﬁ@rﬁ?m@eﬁ%mg%ﬁ%ﬁn R?é'ﬁeL@ eac%q{{gﬁv%?pgi%?ﬂ rzéﬁqaling an
ocated on the outer housing, wherein the first position is defined by the

opeNdpRRish of the soeigsnenannilsidingnentegsioieThustbin dhgnirg e such
that on biasing the plunger, using a first biasing means, in a direction directed
towards the injecting end, the medicament is released from the container,
through the needle, to the subject; wherein said syringe further includes a first
engagement means; said first engagement means adapted to permit relative
movement of the plunger and the container when the assembly is at a first
position within the outer housing, said engagement means preventing relfative

sliding engagement at all other locations.

Accordingly, the invention provides a means to prevent the premature
release of medicament from the syringe by preventing the relative movement
between the plunger and container, until the needle has penetrated the subject
to the desired depth.

In a preferred embodiment, the first engagement means may include at
least one resilient cantilever located on the barrel and a corresponding slot
located on the outer housing, wherein the first position is defined by the
alignment of the at least one cantilever and the slot. Thus by aligning the

cantilever and slot, the cantilever may resiliently spring into the slot, and so
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cantilever and slot, the cantilever may resiliently spring into the slot, and
so 4 provide a positive action, locking into oplace. In a more preferred
embodiment, there may be a pair of such cantilevers on diametrically
opposed sides of the barrel, with corresponding slots in the outer
housing. This may have the advantage of both providing a symmetrical
locking action and a greater locking § force, further securing the syringe
after subsequent use. In a preferred embodiment, the second
engagement means may include a second resilient cantilever located on
the barrel and a second slot located on the outer housing, said second

provAIIgVEs and-SeEnbA slatalgning %gi'%%éi.r% ]aOrHSFQiBPef@r%WQFﬁbgdiment,

preferred embodiment, the second cantilever may in fact be a second pair

thegp éﬁﬁﬁlé&ﬁer%,Hﬂfiﬁ\/?cﬂiﬁg@ﬁﬁéﬁimﬁﬁté@’egf@ﬂé@ﬁﬁiﬁﬁéﬁ}ﬂaﬁésa@fdﬁﬁﬁ%wf the
bar@ISih [UERLpBRIRIG e MAOtHBERL e RFIVAO MBS BWINGSve the
and/or insertion 15 of the needle is, in a first instance, may be through

adviageriobeib B \ddine sshnmelicainming aatendudimentatrs locking
for@SSRIMRY SYLINeS ProisRin e fresdle tadbs sasifel distance, and on

arriving at this distance, ‘automatically begin the release of medicament

and then subsequent retraction of the needle. 20 This embodiment has

the advantage of controlling the painful initial insertion of the needle

which may be best done by a professional and not automatically. It may
alsopremEefaheihathmrtimesdtitiat geob thesgrgepidr ntemosretty include

a sBS%WQ '}eaétiﬁ'%%ij'ygﬁ{iper\]@}t%c%%e% on the barrel and a second slot located on
the outer housing, said second cantilever and second slot aligning at the first
position. In a more preferred embodiment, the second cantilever may in fact be
a second pair of cantilevers, providing similar advantages of symmetry and

additional resisting force.

in a preferred embodiment, the activation of the syringe and/or insertion
of the needle is, in a first instance, may be through operator control by
depressing the assembly. In this embodiment, the assembly may then project
the needle to the desired distance, and on arriving at this distance,
automatically begin the release of medicament and then subsequent retraction

of the needle.

This embodiment has the advantage of controlling the painful initial
insertion of the needle which may be best done by a professional and not
automatically. It may aiso prevent the inadvertent activation of the syringe prior

to correct position at the injection site.
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In a second aspect the present invention provides a method of injecting a
medicament into a subject, the method comprising the steps of: providing
an assembly slidably engaged within an outer housing, said assembly
comprising a barrel, a plunger slidably engaged within the barrel, said
plunger 5 sealing an open first end of a container, said container
containing the medicament, a needke mounted to the container at a
second end opposed to the first end and a first engagement means
selectively preventing relative movement of the plunger and container;
depressing the assembly and consequently sliding said assembly, within

the outer haugirgcsam asgadialnto pesitan i fifdPesiigdesaid method of

. _._movement progressively projecting the needle from an injecting end of
nioE R MRS BB ROHHER s TS (Fapiah 1he steps of

provinsgaxeatydelensingabe, fssbageagementaneans: $Rasiig PsiMikssembly

comRRE FrEP BBy R A SorSEHAGAR, AIBAIg R TReeh RN ger

seafingtairedopeA S finst conthingr. Briefrastsinticaief thedigwes Eavittheng the
(g.onvenient to furﬂ;er describe the present invention with respect to the

me g C AT SAngi e AR PSS TSR DS OGS B AngRnBmEBrupRsged to
the infiventiand Qiter arfaspameataidhe imemionsalecpossibliecaatiting relative

OVRIBRHR T BE S RHECSY (R r sl oty AR FORFELATE aSgagbly and

conseciiemlyvistidiobthe gy ringeattprdiigio one emeedivesnh@f thenprasemitial

PSR A Lt ROt oI 6 & B5ROR SS SSeLh g B HIE symmgecce
frorofafrigyjeetily end of the outer housing; positioning the assembly at the first
position consequently releasing the first engagement means, so as to permit
relative movement of the plunger and the container; biasing the plunger, using a
first biasing means, and consequently releasing the medicament contained in

the container.

Brief dascription of the figures

It will be convenient to further describe the present invention with respect
to the accompanying drawings that illustrate possible arrangements of the
invention. Other arrangements of the invention are possible, and consequently
the particularity of the accompanying drawings is not intended to be limiting of

the present invention.

Figure 1A is a cross sectional view of the syringe according to one embodiment

of the present invention;
Figure 1B is an isometric view of the syringe of Figure 1A

Figure 2A is an isometric view of a portion of the assembly of the syringe of

Figure 1A;
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6 Figure 2B is a cross-sectional view of the portion of the assembly of
Figure 2A; Figure 2C is a sequence of detail views of the portion of Figure
213; Figure 3A is an isometric view of the assembly prior to installation
within the syringe of Figure 1 A; 5 Figure 3B is a cross sectional view of
the assembly of Figure 3A; Figure 3C is a detail view of a first part of the
assembly of Figure 3B; Figure 4A isa detail view of a second part of the
assembly of Figure 3B; Figure 4B is a detail view of a second part of the
assembly of Figure 36; Figure 4C is a detail view of a second part of the
assembly of Figure 3B; 10 Figure 5A is a cross-sectional view of the
Fighfy198 Rea0triag .ene MRl QJaRRLRTSPRIL UNEIBY S34E 12N,

is a detail view of a portion of Figure 5A; Figure 6A is a cross-sectional

. view_of the device accordigegato one embodiment of the present invention

Figlir s ASTANATEEERA e YSObjoa PRstion (e 6818 2Betail view

of a part of Figure 6A; Figure 6C is a detail view of a part of Figure 6B.
FigbiguBA7iA isra istrsstsiectimval ofieheobzedihc@accosdingtidiatien within the
s remle)%céig}em o{/]\he present invention when the needle is retracted; Figure
Y53 GEAiFvidw of a part of Figure 7A. 20 Detailed description of the
invention 7 Figures 1A and 1B show a disposable syringe 100 according
Figr o8 denb sonsre aeetienabyiase of i ageartie Edrigstic 3dew of the
syringe 100 shown in Figure 1B shows the syringe ready for operation i.e.

Figuih daeisansted \wapyed axpasingdhsaeisssian RO 0IB:an
uncovered state. Figure 1A

Figure 4A is a detail view of a second part of the assembly of Figure 3B;

Figure 4B is a detail view of a second part of the assembly of Figure 3B;

Figure 4C is a detail view of a second part of the assembiy of Figure 3B;

Figure BA is a cross-sectional view of the device according to one embodiment

of the present invention;
Figure 5B is a detail view of a portion of Figure 5A;

Figure BA is a cross-sectional view of the device according to one embodiment

of the present invention when medicament is injected into a subject;
Figure 6B is a detail view of a part of Figure 6A;
Figure 6C is a detail view of a part of Figure 68.

Figure 7A is a cross-sectional view of the device according to one embodiment

of the present invention when the needle is refracted;
Figure 7B is a detail view of a part of Figure 7A.

Detailed description of the invention
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5 shows a cross sectional view of the disposable syringe. Here the cap
120 covers the depression portion 90 for transport and storage so as not
to activate the syringe prematurely. The syringe comprises an outer
housing 102 to which the cap 120 fits. Within the outer housing is an
assembly comprising a barrel 116, a plunger 104 having a retention
portion at one end and a seal 118 at an 10 opposed end. The spring
retention portion in the assembled state retains a spring 112 against an
upper portion of barrel 116. The seal is in sealing contact with a container
106, said container 106 containing a quantity of medicament 110. The

contgjggrekOq Ragrainepdie 408 @ttﬁga%@éb%ey%gwgghi@éh&eektﬁﬁe_ to one

state is fully retracted within the outer housing ithin a lower cavity

emAaHEnes b ateiRoRERTF Lo S 4RRtIRonthG: ivRMBEieofittnef g syrirge 100
shddA therignedions ehwhishrilkheardrseahed falespthginaadie AR e cap 120

- aligned with an aperture 95 in the outer housing in anticipation of

rerBEHFEKBPORIAE SRR IRRS BhPRURARM hanelnevRisduiiaifoidioure 1A

- sh&ws dhereuterbetisiy 1A2indIrdes taideneifde s aHBIeCt f9518iesHoRRf 120

the medicament 110. The barrel 116 20 includes two pairs of resilient

COYRISIBGIERSSS LI RRIVAG Pddes bANshRrsRe Srrasfeinaaml i ardivate

thecaptitRyeird@rlabtharhiinelian gl whishrivddandaseibed aey 15Pe which
outer hausjn 1% %u_rther includes slots 126 and 128 which are arranged
theFapated HfdiBieder & A BRI BRI L ANPER P Sebarrel

11betvelngee esraimeirgds eiitheicaniteien d2odabrebdriguesedA@mat an
2B show poﬁiﬁen of the internal assemply in rzrt}gre detail. Here the barrel

OPRIBEL AT sedif BN ERSAIIRRPTIRG 11208 asEpRiPActiRitafptains a
sprmgl the pigaiget 204:ppeér ipuitiohasinsianein partitwarshy igekertanng contact

wit Oétiggn %ir?clethF Oglfuggg %gétgaer%iip s’é%ecségg%g%%léhgl é@%gﬁﬁ;%fzgmedicamem
110. The container 106 has a needle 108 attached thereto which in this unused
state is fully retracted within the outer housing 102. Within a lower cavity of the
outer housing 102 and in contact with the container is a spring 114 the function
of which will be described later. The needle 108 is aligned with an aperture 95
in the outer housing in anticipation of activation of the syringe 100. On
activation the needle 108 will project from the outer housing 102 in order to
penetrate a subject for injection of the medicament 110. The barrel 116
includes two pairs of resilient cantilevers 122, 124 having ridges on both sides
on extreme ends of the cantilevers 122, 124 the function of which will be
described later. The outer housing 102 further includes slots 126 and 128
which are arranged in spaced relation to each other at a distance equivalent to

the distance between the extreme ends of the cantilever 122, 124,

Figures 2A and 2B show a portion of the internal assembly in more
detail. Here the barrel 116 can be seen encompassing the spring 112 as an
upper boundary and the plunger 104 as a lower boundary in particular the

retention portion 91 of the plunger 104 retains the'spring“ within the cavity
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defined by the barrel 116 and plunger 104. Assembling the internal
assembly involves having the spring 112 in a partial compressed state so
as to provide sufficient spring energy for later in the process. 5 The
plunger 104 as described earlier includes the retention portion 91, the
seal 118 for contacting the container and an extension member 92
between the retention portion 91 and,the seal 118 so as to transmit the
applied force during the process from the retention portion to the seal.
Not shown as part of the assembly is the container 106 and the needle
108 mounted to said 10 container. Important features of the barrel 116

he t irs of tilevers 122, mqunted.to the, barrel and which
de Bl T A s B4 AR TR L AR Aoy
iNves/ekbIFiying T sitoing d tethiled pMetiablbree firsssadtiféater paiebtatedovide

su@laaﬂ?%%iﬁg &%egﬁfsé?rm&rtliﬁ%%?% &%gggt cantilever 122, as previously

escrib sata reme en e cantilever, ridges comprising an
outer ridge 80 and an inner ridge 81, said inner ridge 81 having a portion
82 shaped to engage the retention portion 91. The cantilevers 122 are
arranged such that 20 in a rest position i.e. unstrained, the inner ridges 81

do rphénisitfegR vitb4hes redentoadPeriiar P indiouemyeiewBishth portion 91,

e L L R0 R e A

thebletkritierpassage ofithertetaatisadrortigntl agnd sepwaiitams tshlied force
lunger 104 and container 106 fixed relative to each other. 25 Thus, in
dufig e T RESTR e Dt LN RO PR 124 1 Rkt SRR Bt o

theargb S&hsigwisheheorapleterassamdlyadd incledingsdie congainesuklbdng said
eedle 108 prior to installation within the outer housing 102.

container.
Important feaiures of the barrel 116 are the two pairs of cantilevers 122,
124 mounted to the barrel and which are able to flex laterally outwards from a

longitudinal axis of the assembiy 98.

Figure 2C shows a detailed view of the first cantilever pair located
closest to the depression portion 80. The first cantilever 122, as previously
described has at an extreme end of the cantilever, ridges comprising an outer
ridge 80 and an inner ridge 81, said inner ridge 81 having a portion 82 shaped
to engage the retention portion 81. The cantilevers 122 are arranged such that
in a rest position i.e. unstrained, the inner ridges 81 do not interfere with the
retention portion 91. However, whilst the assembly 98 is located within the
outer housing 102, the outer housing 102 bears against the cantilevers 122
pushing them inwards so as to block the passage of the retention portion 91,
and so maintains the plunger 104 and container 106 fixed relative to each other.

Thus, in this state, no medicament 110 can be released prematurely.
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Figure 3C shows a detailed view of the seal 118 within the container 106.
In this embodiment to ensure the seal 118 does not withdraw from the
container 5 retaining a lug 302 has been included in an upper portion of
the container to prevent removal of the seal 118 from said container 106.
Figures 4A, B and C show the second pair of cantilevers 124 located on
the needle side of the barrel. The extgeme end of the cantilever 124
includes an 10 outer ridge 83 and an inner ridge 84. The outer ridge 83
further includes a stop portion 86 with the inner ridge 84 including a stop
portion 88 and a contact surface 85. It should be noted that the contact
surfegg A5Jsdnclingd 85 SURSRAYRL! EORIRRWIAIbE RN PRIRME! the
of the plunger 104. 15 In its rest state, the second cantilever 124 is

conjpnicPsiRndmaanile tof pipidn BeiiaiianswiBimbvemidst drausing 102,
Figepptaineskibs thasianend aptipuee 124is asoatiangcd so-Badrmay. in

flex laterally outwards on application of an applied load and in fact, as will

thip ebacBEM dRCrRgicap e trtdbsdneviael v diaelermiomparapiriner
retShipQNERGIHGHE INCinRA UHRLRIE] IBSHHINGHLARSRIOYWRISSUERARE: to

so flexing the second cantilever 124 outwards at the appropriate time.
Preyfur e BRVahel BestRAY 1HE iHRMA StigE9RIRY Jffe syringe 100. The

syringe 100 is located at the injection site 502 and a downward force 70
applied 25 at the depression portion 90 of the assembly 98. This has the
effect of inserting the needle 108 into the subject until the first and second

| : I} I ith sl i t
oL i et Rt Bl et T b iSated on
theamsisstiinsiste pidhobasehm] Gnesttameandieidhe kantieveartldligobdies an

outt\%!'“?i& g %'@térﬂc?ﬁn]iﬂﬁem%%{?@?”‘Fﬁéé%ﬁt%.?%ﬁ%%”é"@ RN IR0 S stop

elr rést position, from a confined staté within t
portion 86 with the inner ridge 84 including a stop portion 88 and a contact

surface 85. It should be noted that the contact surface 85 is inclined for

subsequent contact with the retention portion 91 of the plunger 104.

In its rest state, the second cantilever 124 is arranged such that the stop
portion 88 prevents the movement of the container 106. The second cantilever
124 is also arranged so that it may flex laterally outwards on application of an
applied load and in fact, as will be described later, said applied force is provided
by the retention portion 81 contacting the inclined surface 85 resulting in an
outward force and so flexing the second cantilever 124 outwards at the

appropriate time.

Figures 5A and 5B show the initial stages of use of the syringe 100. The
syringe 100 is located at the injection site 502 and a downward force 70 applied
at the depression portion 90 of the assembly 98. This has the effect of inserting
the needle 108 into the subject until the first and second cantilevers 122, 124

align themselves with slots 126, 128 in the outer housing. This defines the
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outer housing to a released state within the slot 126. On expanding
outward 5 into the slot 126, the cantilever 122 releases the retention
portion 91 of the plunger 104. The spring 112 which was installed within
the assembly 98, in compression, is now free to move the plunger
downwards as relative movement formally prevented by the cantilever
122 is now no longer so prevented. fgonsequently, the seal 118 also
moves downward relative to the container 106 10 and so releasing the
medicament 110 through the needle 108 into the subject. It should be
noted that as the second cantilever 124 has its normal rest position such

dedihed ideioeksthgsamiaingiidiPoront repviRa R dsainsPHEGR 1¢Fse the
car{lrfe to continue moving, downwards with the container.114 maintaining a

RIR/SY sttt godifictdgamyt tRégitrisi 1461 Wi uibeolr plotad tiryarse1 22

spritly s?nmidé i&@lﬁ@@ﬁﬂ@@ﬁﬁﬁ?ﬁﬁﬂt%ﬁéefﬂﬂﬁ tﬁd%p}ﬁﬁ%ﬁﬁi%tféolmﬂﬂtﬁ ‘the
initjal activation on applying the force ownwards. Thus, not only is the
Oufﬁéb&aswésfﬂqéer?ga%p?&tﬁ%ag%mfémdha@cﬁ%é%%m@ql%@é&aqrpatward

intccanepEEssivesstate eattiidosthexrextagss a‘aé\sf@@@wmnprl?igw@ 6A.of the
the pl er 104 is directed downyards with the sealed 118 having ,
PR i kA Ge e 210D HE SUBREI S fity ArF79RIAP8, i
corfighg sxitandechowSubstantiallyeeiepedgehasssanasroadingate dh@ovement
lypger in reaching an end position defined by the seal 118 either
forr ey R YR skt oF e BBHIGIRY 168 ool RHS1YB dTIRE vterRisy BrLeC.
CorXedasintd, ghangityiof nedicamevisbl@dainieateddrtpibestiiessnfiner 106
hown,in Figures 6B and 6C, the osifion, not o fined by the
ancL 38 EIGALEH g ‘SaBIGARIel (b0 LR Pt b, Wt K (e cusiect
it shetglition poitionH@t asthiagdotmdardatiovith el eeoitd cantiayasst 2o 6ition
he _contact surface 85. The d ard movement of the retention porti ,
sue f’:r%le c'éaﬁ(}:ls%co gﬁﬁtg(@mﬁm%gqgv}’rom moving upwards, t}'\e p?unger ?84 is
free to continue moving downwards with the container 114 maintaining a
relatively static position against the spring 114. It should be noted that the
spring 114 is also in a compressed state due to compression from the initial
activation on applying the force 70 downwards. Thus, not only is the needle
108 inserted into the subject but also the spring 114 placed in a compressive

state ready for the next stage.

As shown in Figure 6A, the plunger 104 is directed downwards with the
sealed 118 having released the medicament 110 into the subject. The first
spring 112 is at a fully extended or substantially extended phase corresponding
to the plunger in reaching an end position defined by the seal 118 either
reaching the bottom of the container 106 or at least to a point whereby the

desired quantity of medicament 110 is injected into the subject. As shown in

- Figures 6B and 6C, the end position, not only defined by the seal 118 reaching

substantially the end of the container, but also the retention portion 91 coming
into contact with the second cantilever 124 at the contact surface 85. The

downward mevement of the retention portion 91, because of contact with the
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inclined contact surface 85, applies a lateral force 89 to the second
cantilever 124 pushing the cantilever outward. The extent of movement of
the cantilever 124 is such so as to release the container 106 which was
previously stopped by portion 88, but is no longer restrained and so free
to move upwards now that 5 the second cantilever 124 has been laterally
moved outwards. Figures 7A and 7B show the result of the container
moving under the applied force of spring 114 after release of the second
cantilever 124. The compression of spring 114 is such that the container
is pushed upwards and so automatically 10 retracting the needle out of

inclie suRiaeiansLbrek WwthindpeauieIdienaing rd8 R ol R irsisRdcantitever

embodiment, the spring 114 may have an additional compression applied

129 R 42REIAIFF NG BYRR G R Such R tiRseqt meKgmester the cantilever

1240miuensionai additerdanbe-epmaRiession AP fRISDEVdINS stopped by
additional force ma[y assist further in ensurin% both a rapid and complete

POIRREGCHYh §f fite/ARERTY FRGANE A REFRRRISIRG. tPhTOXRH PNafde dlew that

thefgle oiedragiadevihinthe auirsdirsialthmeyeaas,#98-gan no longer be
used. It may now be safely disposed of without the risk of needle stick

due to later handling or for the inadvertent transmission of disease by
reuse of the needle. MCSLL.P 12 Claims 1. A syringe comprising; an
elongate outer housing having an aperture at an injecting end through 5

Fighuraeh’A riced éEnalyose ButivesLpr oje i aanitting peretiadomeia thabjaalied
for@8 GSSEIRIY TuSIANG £8920YNEIY YR e, AUIEL OVSINIir SR mpression
assembly comprising a barrel, a container for containing an
of spring 114 is such that the container is pushed upwards and so automaticaily
retracting the needle out of the subject and back within the outer housing 102.
In one preferred embodiment, the spring 114 may have an additional
compression applied on assembly of the syringe 100 such that there is a slight
over compression in addition to the compression due to force 70. This
additional force may assist further in ensuring both a rapid and complete
retraction of the needle into the outer housing. Thus with the needle fully
retracted within the outer housing, the syringe 100 can no longer be used. |t
may now be safely disposed of without the risk of needle stick due to later

handling or for the inadvertent transmission of disease by reuse of the needle.
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injectable medicament, the needle being mounted to the container, a 10
plunger sealing an open portion of the container and in sliding
engagement within the barrel, such that on biasing the plunger, using a
first biasing means, in a direction directed towards the injecting end, th&CSLLP
medicament is released from the container, through the needle, to the
subject; 15 wherein said syringe further includes a first engagement
means; said first engagement means adapted to permit relative movement
of the plunger and the container when the assembly is at a first position
within the outer housing, said engagement means preventing relative
sligiighsengagement at all other locations; the syringe further comprising a
20 second engagement means, said second engagement means movable

fer;Q géﬁggs&%ﬁﬁ%%mgeﬂected position, the second engager.nent.

means Ing iner such that movement of the container is
prevented in a direction directed away from the injecting end in the rest

bositane Anhseeasian uEAAg AINGS A Aloune.sHd MREMSR 'R R ough

25 deflected position, w erel ngagemen dans g
frommh@regtwn@mytﬁéiaeﬂe@uearpm(mamt’tmwmmﬂm pilager
Whegu@,g@ end position. MCSLLP 13 2. The syringe according to claim
1, Whereln said first engagement means comprises at least one resilient
cantdv@seEaRly] iBretiséne ReagmerioMiEypdheingtsibhivssitg on the

outeg hausiag e Eimies i tamté?nd%eﬁ{mﬁgr%#%mmg%01‘ the

at least one cantllever and 5 the slot.
injectable medicament, the needle being mounted to the container, a

plunger sealing an open portion of the container and in sliding
engagement within the barrel, such that on biasing the plunger, using a
first biasing means, in a direction directed towards the injecting end, the
medicament is released from the container, through the needle, to the
subject;

wherein said syringe further includes a first engagement means;

said first engagement means adapted to permit relative movement of the
plunger and the container when the assembly is at a first position within
the outer housing, said engagement means preventing relative sliding
engagement at all other locations; the syringe further comprising a
second engagement means, said second engagement means movable
from a rest position to a deflected position, the second engagement
means abutting the container such that movement of the container is
prevented in a direction directed away from the injecting end in the rest
position, and releasing the container and allowing said movement in the
deflected position, wherein the second engagement means is moved
from the rest position to the deflected position on contact with the plunger

when in the end position.
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3. The syringe according to claim 2, wherein the resilient cantilever is
confined in a retracted position by the outer housing and resiliently MCSLLP
expanded outwards to an extended position to fit within the slot when 10

the barrel is located in the first position. 4. The syringe according to claim

3, wherein the cantilever member includes at least one ridge on an

internal portion, said at least one ridge abutting the plunger whilst in the
retracted position, said at least one 15 ridge sized so as to permit

clearance of the plunger passed said at least one ridge when in the

extended position. 5. The syringe according to any one of the preceding

chimg hehaneiy thactisstibigsinglmeansvinersiassaigrlisoamigeansianeans

plunger to move the 2Q plunger.to an e% osition to release the

P TS iede BRI 8 T R RNED REARA AD B Ro BRLAg o
the presedimpolingss bl theated mptisérguacactonsitiasing rmieahs desng
on th tainer to.move. 25 said containeg gn reJease, by the second
engad L e e R o 55 o bt 0 e AR
claimghevhletein said second engagement means comprises a second
resilient cantilever located on the barrel and a second slot located on the

outer housing, 30 said second cantilever and second slot aligning at the
fidst pOSRIGHIINIBESECTRrding 1T biayrihgeharetrding nesdlam @ ntikereins
the s iasi | 0 iner sufficiently to
R R T e
accor@ifRpisiad poheatthte grecedang ethpasiiondrefit tighin the slot when

the barrel is located in the first position.

4. The syringe according to claim 3, wherein the cantilever member
includes at least one ridge on an internal portion, said at least one ridge
abutting the plunger whilst in the retracted position, said at least one
ridge sized so as to permit clearance of the plunger passed said at least
one ridge when in the extended position.

5. The syringe according to any one of the preceding claims, wherein the
first biasing means includes a spring acting on the plunger to move the
plunger to an end position to release the medicament from the

container.

6. The syringe according to any one of the preceding claims, further
comprising a second biasing means acting on the container to move

said container on release by the second engagement means.

7. The syringe according to any one of the preceding claims, wherein said
second engagement means comprises a second resilient cantilever
located on the barrel and a second slot located on the outer housing,

said second cantilever and second slot aligning at the first position.
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needle projects a pre-determined distance from the injecting end of the
outer housing when the assembly is in the first position. 10. The syringe
according to claim 9, wherein the predetermined distance is 10 at least 15
mm. 11. The syringe according to any one of the preceding claims, MCSLLP
wherein the plunger comprises a retention portion for retaining the first

biasing means, a seal for sealing thg open portion of the container and an

15 extension member intermediate the retention portion and the seal for
transferring load from the first biasing means to the seal. 12. The syringe
according to any one of the preceding claims, wherein the end position is

deffinethasstrnpeintabvdiichtthelsieabnotiesdm ahroiic 2MBtbieneans is
contain that a pre-determined ntity .of the medl ament i

oo PR R AT Por b S LB b TP 9<0P any
one ototapledytavitRiwiea cdepencesingn claim 7, wherein the plunger
contacts the second 25 engagement means at an inclined surface of the

second cantilever, the angle of inclination of the bevelled surface such
thét cfﬁhmsybygbaqﬂunﬂjegI&adaymoatmfambrpwemm ofdinessedon@in the

cantil % r|n rdln m 13,.wherein the plunger
conta%ts% t %@§ §§:on canti e%%?'ﬁ f%g'% é‘r{ﬁ?oﬁop ?'on &Lq_% {1§f the
15. A onéehddasimjestivn dhaedisamieptinto theulbiqtptitamethod
comprising the steps of: providing an assembly slidably engaged within an
outer housing, said assembly comprising a barrel, a plunger slidably
erl§agdwithirgga@ccording to claim 9, wherein the predetermined distance is

at least 15 mm.

11. The syringe according to any one of the preceding claims, wherein the
plunger comprises a retention portion for retaining the first biasing
means, a seal for sealing the open portion of the container and an
extension member intermediate the retention portion and the seal for

transferring load from the first biasing means to the seal.

12. The syringe according to any one of the preceding claims, wherein the
end position is defined as the point at which the seal moves to a point
within the container such that a pre-determined quantity of the
medicament is released from the container.

13. The syringe according to claim 7 or any one of claims 8 to 12 when
dependent on claim 7, wherein the plunger contacts the second
engagement means at an inclined surface of the second cantilever, the
angle of inclination of the bevelled surface such that contact by the

plunger leads to outward movement of the second cantilever.

14.The syringe according to claim 13, wherein the plunger contacts the
second cantilever at the retention portion.
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5 barrel, said plunger sealing an open first end of a container, said
container containing the medicament, a needle mounted to the container
at a second end opposed to the first end and a first engagement means

selectively preventing relative movement of the plunger and container; 10MCSLLE

depressing the assembly and consequently sliding said assembly, within
the outer housing, from an initial position to a first position, said
movement progressively projecting1t e needle from an injecting end of
the outer housing; positioning the assembly at the first position
consequently releasing the 15 first engagement means, so as to permit

ti t of the plun dth t ing the pl :
ot TGRS Y CoetBlng PUSESh the R Rament
contamﬁﬁrislﬂ@them@peroi‘eleasmg a second engagement means, said
t 2 ble fro t iti
e HBR b e TR m D 2 B AL B g P
suchatisatmidy erpamrifitie ac@ataa;heelsamggentewdlamydmaghg@@memtﬁd the
awa fro thegiue?w\?gend the restpposm n, and rele sm

cont ﬁ{é‘? ant 5idS &%rﬁgn the é%tﬂg&gd §|t| %Weir‘?aid

the serdathengegemiam@Stheansiticamatt fram mmet positigado tbe the
deflecteg osmo on contagt wit the‘?lun%er Wht%n |r} end p05| |on
al irs

and YETEEHRG e A Ato &0 tBPAET end first

engagement means selectively preventmg relative movement of the

plunger and container,;

depressing the assembly and consequently sliding said assembly, within
the outer housing, from an initial position to a first position, said
movement progressively projecting the needle from an injecting end of

the outer housing;

positioning the assembly at the first position consequently releasing the
first engagement means, so as to permit relative movement of the

plunger and the container,

biasing the plunger, using a first biasing means, and consequently

releasing the medicament contained in the container;

releasing a second engagement means, said second engagement
means movable from a rest position to a deflected position, the second
engagement means abutting the container such that movement of the
container is prevented in a direction directed away from the injecting
end in the rest position, and releasing the container and allowing said
movement in the deflected position, wherein the second engagement
means is moved from the rest position to the deflected position on

contact with the plunger when in the end position; and

retracting the needie into the outer housing.



