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PRI ENvVEEIVELEVELTENVELRTEVELT DT *159159*  An

i nfection device

Frerrerererrerererrerererrerererrererrrr *Cennomnt

Field of the invention The present invention relates

to an injection device for injecting a nedica

a subject, wherein the devicg is capabl e of rHE@m mmﬂmmmmn
the needle within the 5 devlce after use.

of the invention The conventional syringe and needf¥¥*
arrangenent is dangerous and requires trained

personnel to use the device. For exanple, del
drug fornul ati ons 10Aviinjestibe desiceous or ””IMM ’”M ”
intramuscul ar injection with a needl e and syr 9g. .
Flélg%g't!reeﬁv ﬁioned medi cal personnel. Further, 007
njury is a grave concern due to t he
preval ence of diseases such as AIDS, Hepatitis A and
ThB pl@sbaf inventibnlselates tdrandajecto idevite Y linjg arrﬂedlcament
di sposal and the possibility of re-use.

to t?a%blﬁﬁ"e hereksy the deviesiigicapgble f rqiaﬁt@stm@medi@wtmn the
de@ﬁ@ aShdrijage to 15 incorporate autonatic or
-automatic covering of the needle after use or
retractlon of the needl e by rubber bands, springs or

vacuum j r}t the body of the syringe as descrl bed in
&Q&MB%MMM 6015438 and 6050977, or

nodi fications that destroy the functionality of the
TheYEdM@MtiBRENHITIE ahl Heddll® artiifyeniett @%?o&é"%nd requires

Bect on Di cki nson " Sol oshot TM' syri nges ver
tramdsﬁe@pymgytq Hee dhe deviesr Eoemenmle,edelh@nngiwug formulatlons

o SRRSO oP R PATS  BHAA4E o SRE8 s

traiﬁw(medmaVﬁerwnhgl Futther, @ééﬁlé@tlbl@dﬂd@f Beegrialdtcdm@ern due to
been i ntroduced is the J,d ect TM' f‘@yBBeCt on

theppegualanse ofrdisgasas guen a§t4‘~l SmH%naértIS(fha gOthgr hazards of

‘the/ wﬁ%nﬁ’lﬁrﬁ} ny% vfe%ﬁ@??éb%%ﬁ &nd TGS &ivility 5 BL Y em

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
needle, therefore still posing a risk of needle-stick injury, both before and after

injection.
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25 that it requires training and skill to use the
device. Further, it has an exposed needle, therefore
still posing a risk of needle-stick injury, both
before and after injection. 2 Another exanple is
shown in US Patent Application No. 2003/0093036, the
contents of which are incorporated herein by
reference. Here the insertich of the needle is
activated automatically on triggering the device. The
design however 1is flawed in that on activating the
trigger, a force is imediately applied to the 5
Angthelgexampid lis shbwnt ime US #atentf A;Ppllchalnnoglot im)OBVWG the
reven remature ejection of the nedi cane
coRIRRF @ MhEET &8 Beainoes relar%rre&e@ﬁpen'defﬁaﬂ@'@a@ewn of the
ndeliiis é{ﬁ\iv%té& td?néﬁda‘?lg'd?ﬁtrlrgg'éflﬂgtthéro% af he design however
possibility o some premat kage he
is flewedanehat on radtiaating the 'rtrsi;ggerkalf;arceglsvmrnediatejy fafpeiiedtto the
Iubrlc s of. di ff rent nmedi ca
PG M LTy e, SBHE o plcfe Bling e e PEE et prematuf Slection
of fthé Crﬁé@iﬁameht $ﬁ&ﬂdttﬁe%sm&f¢e & &%Marﬂ@bﬁrfd‘ﬁe greater than
resi stance due to the spring in order to be certain in
thig| statie &iptionakhen thaseiis & possibilty efhsosgriragwturehleakage of the
i re of US Patent Application No. 2003/0093036
m%ééﬂn@ﬁg reference to this limtation. It is therefore
an object of the present invention to provide a safe
In $a0t] it geliketptgiverbtiiodiffietdnt llgritating Bffects of diffeient medicarhents,
medi capent.. Surmar¥ of the invention, The present

anchariations i3 amBienh temeptadire; hat, stells fisfioapmlianeachto be much
grgﬂ@?rtﬁhn ﬂw‘éer%%léléﬁ{;’é d(lfbl %0t}’1k—:“3|§|§rlré’)g?1 euH %r‘g‘é?' 8Nbd € Efin in all

ch 1's capa vering a determ ne
reassrabdé applicatimsraf the syrisgd,j Eoe dmctbswne of US Batatd sApplication

' ract t e _need| fter.use. The present
NG DA EEERE relfepta R BiImBIAe wi 1 h any
one, or a conbination of, the followi ng attributes: -
It BathersibfPaRabjEt GohbaseBahtEivBARSH €6 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;

prevent cross-infection;

prevent re-use of device;
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- prevention of needle-stick injury; 25 - prevent

cross-infection; - prevent re-use of device; 3 -
capabl e of being used w thout need for trained
personnel; and - |ow cost of manufacturing.

Therefore, in a first aspect the present invention
provi des a syringe conprising; an el ongate outer
housi ng having an aperture at an injecting end 5

t hrough which a needle nmay sel ectively project
permtting penetration of a subject; an assenbly in
sliding engagenent within the outer housing; said
as s exapiaplecofipging iusgd avitheut eleed docwainad parsdrarel; and
contai ning an injectable nedicanent, the needl e being
nmount ed tF {he cgﬁﬁaLner, a plunger sealing an open
pbrt?\gr?o Of MaNUBEYIMEr and in.slidi ng engagenent
within the barrel, such 10 that on biasing the

pl urRsrefors) I e fikdtr agpdutahienraBemiSinvertich ProA8eS A syringe
directed towards the injecting end, the nmedicanent i$
COMPTIENRG AN eingate cuéer Bewing having agrapeitiraclcr injeeting end

thigtEhT WRIGHE & S8 hiby Belectvehy foigets hERRRE pEfiglialon of 2
subjbayt ad assgrablyi n stdiagi grgagamienewithdi théeoytbrmaRising; said
andbﬁhe cont.ai ner en the assenbly is at a first 15

asseEblY oFPTAPEiSING ehPH[Rlerd nERRBAP! don FostRjalEan injectable
méeameff, e Hddile HRiR mbg&té& w&ﬁw.csnmn%lygg?@géang\g an

i
ocati ons. Rcc y, the inventiobn
opepapraytion of the enntaimer andimshdieg enghgasent fwitedtheabamel, such

b SR 414 B ACRYEO B0t b IF RS R ecec
toWarisPEetifjabRng tdiR], Sl AfddicdrRehh s J8RIasEH H6Mt the !container,
preferred ‘enbodi nent, the first ;n?%agement nmeans nay

thriowghube needle dasthecsubjeats whesein sytiege furthrranckidea a first
enthSeP\%H %eﬁpsq &id ‘?fréteéRSQ&érHSnts Irnoetans 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.

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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25 located on the outer housing, wherein the first
position is defined by the alignnment of the at |east
one cantilever and the slot. Thus by aligning the
cantil ever and slot, the cantilever may resiliently
spring into the slot, and so 4 provide a positive
action, locking into oplace. In a nore preferred
enbodi ment, there may be a.%air of such cantil evers
on dianetrically opposed sides of the barrel, with
corresponding slots in the outer housing. This my
have the advantage of both providing a symmetrica

prbuidkiangositivé actiamdoskiggeaaticcoplaoskinng nvoreosreterrédi eiitydiment,
securin the_syringe after subsequent use.

In a

therieeMayr leRl 2R®ib @ b cantitevesy oRdlampideatyrerrasadssidag of the

0| eSihid entincantid.e Qc t
oA, Wi, cRrRSEONING Bpts W e Blter HBlshG THe' Ay Aive the
advantagegef bethdprevidingla symmetical logkithgsactimmdarsd at greater locking
¢ aligg_h% at t.hetfirst 10 fgosition. In a nore preferred
Ol&n SECUing the 3ingealle SURSEAURRLYSS) fact be a

second pair of cantilevers, providing simlar

advant ages of symmetry and additional resisting

force. In a preferred enbodi nent, the activation of

the syringe and/or insertion 15 of the needle is, in
a filpax pﬁe\%@f%@eﬁ,bmeab the seagnd epergement siranst may include
. . . ¢
o SSRIRERNR0| REnA3AEIl e S Y RaERPARY T lhcortf Bt ipgeted on
thelitemioeusingdsaid secondi cantidverarsd desdrahemt aligning at the first

aytomatically begin,the rel ease of medicanent and the
posligBe u aPorLprelRPd embadingat jae deEond ganhjeyer may in fact be
a SB66KH RN oh @anilePerdY (/%‘H'a QmithaRAthg8s diesymmet d

pai nf ulri%i_ni tial i nserF?iBon of the neeg+e g/ﬁlsc r%y%ery an
addisionabitesisting fargs:. of essi onal and not automatically. It

may al so prevent the inadvertent activation of the

syringe prior to correct position at the injection

site.

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 also prevent the inadvertent activation of the syringe prior
to correct position at the injection site.
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25 5 1In a second aspect the present invention

provi des a nmethod of injecting a nedicanent into a
subj ect, the nmethod conprising the steps of:

provi ding an assenbly slidably engaged within an outer
housi ng, said assenbly conprising a barrel, a plunger
slidably engaged within the barrel, said plunger 5
sealing an open first end ofa contalner said

contai ner containing the nedicanent, a needl e mount ed
to the container at a second end opposed to the first
end and a first engagenent neans sel ectively
preventirg a elegbhd easpey ¢ne miresdntt ineemtiom pesvidesl a method of
cont ai ner;  depressing the assenbly and consequently

injgpting Ry medicaraeskipeya sybjestn "ﬂ?\é“%ﬁb‘@ércmeﬁﬁﬁg ther Bieps of:
pr@n\:/)]\g@:gaeénr# Qgséﬂb fdtabwqer‘g)q%(g% \Mﬂ% 8blte'r‘ﬁ§f.13ﬁf'§:‘ rggl% assembly

progressive e nee
comprisirig aghamal, afpluhgemsltwbly]engagm within theobangl, tsaéd plunger
senbly at t t . position consequently releasin
SeETRO | A LPPER oHSbnEnd Al heontangs BB chaomaiter GONAUBY the
mé\@m&mnt incbliR mdem@d t& e [CBALLAEH A Heéecohtlaédd‘%pb!?@ed to
| unger, using a first biasing neans,
th@d‘ﬂ§b@n@nah9‘ aeilrQhﬁngggememremeaaaremlecwsaumememtmg talative

bS8 2 5L, b A58 CCHBABE. oA by and

conBEGUdNtRNsNdihg S86 RsemBly, WitRina o BRETY hodsiAg, af'}foﬁgﬁn initial
that illustrate possible arrangerrents of the

POsHiaNtO; @rflfStCPﬁ%l'ﬂO@,r saif gepuemen prqgfesslnelymrpmtlagethe needle

35 A TR G BRTEHbH B By
po;cftlotnt bmefa!cp;l;egﬂy rei@aemg mr”el I:Fét @Agagenferitameans,0ss as to permit
ecti ona

‘ ﬂe accqr di n%to one
relgfty giqwement & t%e %E@é@ﬁ? iz wontalegr; biasing Yig Rlunge, using a
fir&NbibSiRGEBhRs Y AW Bhsbhberstly te188siRg th IHEGicaMent contained in

the container.

Brief description 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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Figure 2Ais an isonetric view of a portion of the
assenbly of the syringe of Figure 1 A, 6 Figure 2B
is a cross-sectional view of the portion of the
assenbly of Figure 2A; Figure 2C is a sequence of
detail views of the portion of Figure 2B; Figure 3Ais
an isonetric view of the assenbly prior to
installation within the syrqnge of Figure 1 A, 5
Figure 3B is a cross sectional view of the assenbly of
Figure 3A;, Figure 3Cis a detail viewof a first part
of the assenbly of Figure 3B; Figure 4A is a detail

Figure\2Bis acressesettipaat view dfithe postiorbdfthefadsembiy oBBigure 2A;
Figure 4B is a detail view of a second part of the

. ass ly of ure ta| I -ew of

FIGTEER IR Banbedie o dtal vl HFe hardef of Bigtre 2T gur o
5A is a cross-sectional view of t he devi ce according

Fidg freOBIR iS EIO foffattic vidw taTethBr £5samibly PrRIM toCiRstdiiafion Sviffn the
s a detail view of a portion of Figure 5A; Figure 6A

syrisge ot Figsse déét i onal view of the device according to
one enbodi ment of the present invention when

QI b sPhEhaohidi s aSbinBf of fduld AEC ¢ &°

detail view of a part of Figure 6B Figure 7A is a
Figure 3G ez tietailaliewiod\a forkt pawd oflthe assemblyradiFigureBRine
enbodi mrent of the present invention when the needle

1S racte ure 7B i vi ew,of . a. part, _of

Figug 7 s adetad el 1 B sasond et Bt Perpsserthidor Fidkfe e -
Fi gures 1A and 1B show a di sposabl e syringe 100

Figure aBlisnd) detilaiew otrbasticoratpaf oft the dysestily of Figkiné B8

The isonetric view of the syringe 100
Figure 4C is a detail view of a second part of the assembly of Figure 3B;

Figure 5A 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 6A 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 6B.

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

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

Detailed description of the invention
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shown in Figure 1 B shows the syringe ready for

operation i.e. with the cap 120 renoved exposing the

depression portion 90 in an uncovered state. Figure 1

A 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 prematlirely. The syringe

conprises an outer housing 102 to which the cap 120

fits. Wthin the outer housing is an assenbly

conprising a barrel 116, a plunger 104 having a

ret fligures pAramdn Btshoneaedidpasable seimgel180 adccardidg to one

opposed end. The spring retention portion in the )
er&@&ﬁmné@féhat@e? tainNgntion.s prhen pometrig paew af the sijnge 100

t r . L i - C

shBR n¥iglle 8ISt Dwe R oRBeasaby ar bBeEBh | vt e Gap 120
rennoad iexposingntbdi depression JbbtionTBe it @mt ancuverdd 8tates Figure 1A

dl 108 att. dth t shich in this unysed
shgg; 8 ross ecliona Yigi gt te (disRpsakle syrage nokersdha gap 120

coVbidihg depreusibn gRYiidrY 90ffof ftendporPHha stdrale dtdad Pét B dctivate
in contact with the container is a spring 114 the

the gydnge preroaturelyc hThe syrings cersprises anlcterr housirg 162db evhich

08 .1 Ny i t.h erture.95 in the aquter. .
the, e T s At ik BUIF BRSNS e oty §0risingea barel
11860@. plGRge@ 04 Havinga r8RnfieR PRtidiP 8t Bhelerdf 2h@ @t sdd10M8 at an
the outer housi ng 102 in order to ﬁenetrate a subj ect

oppesed rgnstt iThe spring deteptipa pastien in ghe Tarsehied | statesretgins a
Lncl . ' .05 i ti 1. )

seHl B SR Rl Bl bSB E1K ThE BT serlfd comtact

wittaatadneaiaes 1082 saiti?dorithimel UIDB comtatriingval ghiantity lof eedicament

escGribed | ater,. The out housi ng 102 further . ]
1 15@%@@@@& 05 s oedls 1%@%&&%@%%@ i this unused
sta%@%ﬁ.ﬂlg'r%!tr@bté&“w&lﬁ’inEtﬁé *blﬂéﬂ“ﬁéus?ﬁg 308 S\Ngﬁiﬁe? Fd%tér@elx/ﬁ%f the
to t s of the

i stance between the extTene en
outerrhausing: 1 02 2 d it ontad Withytheesortainends aBpsingwl 13 the function

r.tion of fhe.internal_assenb Ln.nore etail. Here
of Sficty 4l B deB6ringh 8" s 18R nevdls 08§ Rlidnad e arh gbeisre 95
in @Re2Buted PRGUSIRG URaRticigabr N RbtaGBR 404h&SsyRing@"8b0. On
boundary in particul ar the
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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retention portion 91 of the plunger 104 retains the
spring wwthin the cavity 8 defined by the barrel 116
and plunger 104. Assenbling the internal assenbly

i nvol ves having the spring 112 in a partial conpressed
state so as to provide sufficient spring energy for
later in the process. 5 The glunger 104 as descri bed
earlier includes the retenti®n portion 91, the sea
118 for contacting the container and an extension
menber 92 between the retention portion 91 and the
seal 118 so as to transmt the applied force during

definedyyothesbafrelot 6 laadr giuager ©04.padseanbling theeintezaal assembly

. t t.h nbl th t .
kP L3 0 O ol Al o
haf S ra 18fertifthe Jc% 116 are the two pairs
g'ti‘ﬁ gver {/lgér {% nte to the barrel and

Whl ch are able to flex Iaterally outwards froma

| ongi tudi nal axis of the assenbly 98. 15 Figure 2C
shows a detailed view of the first cantilever pair

(r e aioBE D 4 SeSEubel EBRRIRGRAEL 1RY Bl pagion o1,
th@seaki T&rfﬁr c&mﬂa@tfngtlhe cﬁrﬁmmnbeuﬁd an éxeasion Oﬁ@mbér B2 ¥tween
outer . ridge 80 and an inner ridge 81, said. inne

the iratpotign mpﬂg91aaperthpo$eaéz1 13‘3(159@)6 tq fransElgier ﬁ@phed force
durnﬁgetﬂé hd?Bcg%r frb&”th%lreté'_ﬁ}%ncg&glbhﬁg%é S%%F Rlof SQB\W@%BM of

unstrai ned,
the nassermblggiss tid abmtaioer |T063ra‘m:ir ¢hevi ndedlée108 emenhiednto said
rrtion 91. However, whilst the assenbly 98 is | ocated
CoMAME™ the outer housing 102, the outer housing 102
bears against the cantilevers 122 pushing them

| "W @S rta At fb%t@@sbéfqmé Breel ﬁa%sa@ethefmfofﬁaﬁ%ﬁ@éﬂgﬁ@vers 122,

portion 91, and so nmintains the plunger
124gmptniest tolthe barxeldand: which are ablesiehflox laserally zaitwars, from a

|or{pc[hé,#m%szsséfqeeggsgﬁ‘%llspggent 110 can be rel eased

Figure 2C shows a detailed view of the first cantilever pair located
closest to the depression portion 90. 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 91. 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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Fi gures 3A and 3B show the conpl ete assenbly 98

i ncl udi ng the container 106 and needle 108 prior to

installation within the outer housing 102. Figure 3C

shows a detailed view of the seal 118 within the

contai ner 106. In this enbodinent to ensure the seal

118 does not withdraw fromthe container 5 retaining a

| ug 302 has been included i ®an upper portion of the

container to prevent renoval of the seal 118 from

said container 106. Figures 4A, B and C show the

second pair of cantilevers 124 |ocated on the needle

si deFiglireshgAbainte 3B BheweXiis esamplete cdsdehtblgags i ineleling the

124 includes an 10 quter ridge 83 and an inner ridge
coplaingth £06 andrneqdig d 08 Priqite Hastallaion, wétkinathe: Qiep bpusing 102.
FIGH"98 SHoNE hURRIqd 985, BF 1} SopiCh P vt e RBPlIREY 6. 1n
thiscernhodimeant ftacansBbe itlse iseal il h@ didesrnotswitisdrguefronctiet eantainer

reféiping 2 fish B08 hasebedh it i intpperesmign o Be container to
préﬁérﬂne%vﬁyahhb%tal 4hg f.%‘iﬁ%gpé&maiﬂar §geprevents the

novenent of the contal ner e second cantil ever
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 pf i rti

| 5 Ao, SYrEe P SRR 4B O 4Bt o
thé opedleaside b tHd bairely THecertesrno @ndadftthe @antilel@d 124 includes an

outwards at the,  appropriate tinme. Fjgures 5A and 5B
oulgioiae 83 Bpeaminnel B9ge & T obteridges further dngudesa stop

e H S- 1 . uf J .

ot BRSSP S, 8, KEoh) £S48 B0AnG"Y
suffacei 8m 9 sHouldebenswtadlthaidthe Tointadiasurfaoe 86f icinalihed for

sop BRGNPtk iePib 81 SIS e ™
thensel ves with slots 126, 128 in the outer housing.

This defines the 10 desired depth of injection which
in one enbodi nrent may be 15nm Once the

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 91 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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cantilevers 122, 124 are aligned with the slots 126,
128, the first cantilevers 122 spring outwards
towards their rest position, froma confined state
within the outer housing to a released state within
the slot 126. On expanding outward 5 into the sl ot

126, the cantilever 122 releases the retention portion
91 of the plunger 104. The Qprlng 112 whi ch was
installed within the assenbly 98, in conpression, is
now free to nove the plunger downwards as relative
nmovenent formally prevented by the cantilever 122 is

del?.tmd rdepitio od dnjestiorp weiciniredne eﬁwmimanmay bé hl<5n$maI Once the
al so_noves downward relative to the contai ner

calleHREs L2y LAoas MIPNERUWHB TG Sl 28.1 128, b g centievers 122
spggﬁfth Gwhrds teWardsh e‘?ruPésﬁC%osnthﬁ ﬁ'@rﬂuédc&?ﬁlln@et Sdtd Bithin the

e second cant ever as its normal Trest
ouparshousing teLa:heIeamd istate| withis théeslatoh2@i rem expandingnoutward

. ' | u 04 i f

e g ot SRy o, N P A a 1A eRUPRUSTHPRG T of the

pldr@e@tw@' e 8biirg RAD Wh% WE31 iRStall&d Syt ithE ass8mbly 98, in
shoul d be noted that the 15 spring 114 is also in a

coomrpseioBeis avafreedaeneve thenpuegel nwardst as:relative ajovement

forﬁi%"voﬁ FHheSd P b Py 128G Rt B Rkl g Hrpventec.

gabﬁﬂ’y ithe sl ing alédlrrw\,@eaibwm@rdcmmrv@ssal tHe@ copt#iher 106
rea for the next stage. 20 As shown in Fi

ansirﬁ,o fﬁlaﬁgeg th@me@celmeetﬂéa theamaRathesneadie 1%ﬁemt05tm slgpject.

t
BE' od BT SUeoNB BT 12Mhad i pblifalsestgositon
suoh tbaﬂomunmdsathb)ccevtalaededwmemomngemvmdénme plongée1o4 is
pl unger i n reaching, an en tion defi ned

frege 5o “cordinger moving dawnvay ?Eg’nb&%fﬁo&fal@?@ 186nm'wéf"m9 a
rel&fifel rstﬁﬁc rp%@f’cfont 8 ém@P'tﬁE spRREePY4.t Ne s%@uﬁ:eﬁérr%{ed that the

quan medi camrent 110 s Injected Into
SPBUQJ 1e1c4t |s Alsosinoarcamprebsed rsdatecdue hal o@mpreasoerfdom the initial

defj ged, by th
acfiRicr A g o® dhfFe, 0; deidiafts? nEhus et &G Jsiilg needie
10B6h88Hb@ IntBthk! SUbjEGt IKHAMNAISE thé @pﬁngw:aﬁtacwdtlh 4 Bsmpresswe

second cantil ever 124 at the contacCt surface
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 movement of the retention portion 91, because of contact with the
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downward novenent of the retention portion 91, because

of contact with the 11 inclined contact surface 85,

applies a lateral force 89 to the second cantil ever

124 pushing the cantilever outward. The extent of

novenent of the cantilever 124 is such so as to

rel ease the contai ner 106 which was previously stopped

by portion 88, but is no |dhger restrained and so

free to nove upwards now that 5 the second cantil ever

124 has been laterally noved outwards. Figures 7A and

7B show the result of the container noving under the
inclippldi cgﬂwtaétoastlnfacxef 85 papplipsld 4atetdlefordec B8 aeshefsetdwd cantilever

sec C ileyver 12 onpr essi of sprin
123G s CaTHEVEO RNy THE BHERLE MANEOS pi hecrantiever

I t

122 R S e R TG RS %ﬁﬁ%@%& Pf%%?“g’?nst%%%ed by
popticrf 88y but arbodongert restl‘ame;bandgsolftée raymoee eipa@rds now that

addi ti onal.. applied on asse of the

tnd Seran Cae GieTe s Beadraeraly mavsd Autwarter
conpression in addition to the conpression due to
force 70. This additional force may assist further in

ensuring both a rapid and conplete 15 retracti on of
the needle into the outer housing. Thus with the

Figitea| A aad| (B shew the: esullj efnthe @cmsa@@f émowag.sumﬂ@r they @pplied

r C §
fo@éfdg:%yﬁaé%4 a”l'gerrfgléa%ghbg a?@tgﬁg&ﬁjgiﬁﬁl?v P, d %’%o[;npresswn
of dpang d 14as such haatche rogpntainémis pMednmvaa'dsam so automatically

oGt Hopad o L et 353 FS e 102
In hSHé' Bﬁbfeﬁggﬂgﬁgg@%gf :Jrg@e gééﬁ)rgg : cie ; p?g h%% 2An additional
copmrassmm agphed onrasseonbly of thhe sytinge t1 QOasucﬁsthatqureusn a slight
pvg iccc|>irrr11 e%gi%ir%g(lz"nmaarz)tdit\llcvaint rlonthteh(?:oPnuptrggswn u8ue % 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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said assenbly conprising a barrel, a container for
containing an injectable nedicanent, the needl e being
nounted to the container, a 10 plunger sealing an open
portion of the container and in sliding engagenent
within the barrel, such that on biasing the plunger,
using a first biasing neans, in a direction directed
towards the injecting end, 2he nedicanment is rel eased
fromthe contai ner, through the needle, to the

subj ect; 15 wherein said syringe further includes a
first engagenent neans; said first engagenent neans

Clagapt ed to permt relative novenent of the plunger

and the container when the assenbly is at a first

posi tk\on . Within the outer housing, said engagenent
tans \PYEVEROCAP %t i ve  sliding engagenent at all

ot her locations. 20 2. The syringe according to claim
1, wherein said first engagenent neans conprises at

| east 8n&longate ogiar hausing kaving BoaResture at ahdnjpatingend

aher o it ARG 8 RcB0fE mall RlseiuBl arties] Pty Beretration
al i gnneh4 sabjgdche at | east one cantilever and 25 the

slot. 3. The si/rj nge according to claim2, wherein the
resi | i aR@ssembly Bvidingsengagemeriavithin she etiteihossing;

positi hausi N | .
EepandeddssbRbiLofbrRiy Bendh S dFRahbERr bpfaing an

wi t hi ninjdotalsleahedicament,ithe beedid béinginewaited to thé bentainer, a

wher ei RUDREF S34G ¥ BPeR ERBh oBhB RaAIge! 410 ILadgne
but' | SR EhERATh P bl suefh ety bEaTig MRluRbeRGsing
sai d aa firgiddasing 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.

2.  The syringe according to claim 1, wherein said first engagement
means comprises 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.

3. The syringe according to claim 2, wherein the resilient cantilever is

confined in a retracted position by the outer housing and resiliently
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one ridge sized so as to permt clearance of the

pl unger passed said at |east one ridge when in the
ext ended position. 10 5. The syringe according to any
one of the preceding clains, wherein the first

bi asi ng nmeans includes a spring acting on the plunger
to nove the plunger to an end position to rel ease the
medi cament fromthe contairér. 15 6. The syringe
according to any one of the preceding clains, further
conprising a second engagenent neans, said second
engagenent neans novable froma rest position to a
def | eexpahdqeusoutnwands tdan mtmidéh i d pogitige tmﬁittwi:m'nglse slot when
abuttjng the container such that novenent of the

cont aﬂ'ﬁg?arir% 'ﬁ?%?é‘?ﬁ Eythedfirgt BR$HRR-i on direct ed away
fromthe injecting 20 end in the rest position, and
rel easing the container and allowing said novenent in
t he déhe sytinge posondingnto elain 8 whiehain dke cadtilemgumember

oot ¢ sl St e (iad 5F ne Rt aforaic 2 IneSEnEe
posi t figge aBhttihg the PlsngdrverlstfrPiedichacted sdsHion, Baid at least

further conprising a second biasing neans acting o _
the come ddgesizes smas te ppIME sleeianes obierpluegerpassed said at

o or e oné PRBP R i Batted i Lr® 56" heane

conprises a second resilient cantilever |ocated on the

barrel. 14 .and a second slot |ocated on the outer )
housi hge SYHNGe aecyinGioany ene pf thenaresedingcrlaims, wherein the

al i gng; - ' (L ; [

e or SRR fchht 3oidag! b g RerfBr e g o move e
5 neaplsinger tdapead positioovte releasedhée medicarment fromethel vy

to retra}gltne%_he needl e conpletely within the outer

housi ¢

6. The syringe according to any one of the preceding claims, 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.

7. The syringe according to claim 6, further comprising a second biasing
means acting on the container to move said container on release by

the second engagement means.

8. The syringe according to claim 7, wherein said second engagement
means comprises a second resilient cantilever located on the barrel
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10. The syringe according to any one of the preceding
clains, wherein the needle projects a pre-determ ned
di stance fromthe injecting end of the 10 outer
housi ng when the assenbly is in the first position.

11. The syringe according to claim 10, wherein the
predeterm ned distance is at least 15 mm 15 12. The
syringe according to any ond4of the preceding clains,
wherein the plunger conprises a retention portion for
retaining the first biasing neans, a seal for sealing
the open portion of the container and an extension
nmenbeand at scvedi sidtdotdtedrort thetdwner houdingsaid detoied santilever
for tr nsferripg hoad fron1%he first birasing nmeans to
t he s8af seopnd slot aligning at t fiest PESHICAg t o any one of
clains 6 to 12, wherein the end position is defined
as the point at which the seal noves to a point

wlt hi hhe Isyricge aacondingstoctiainm Xtord8, wwerdist therdecedd biasing

antity of the di camept is .releasgd.fromthe
dont ameenS is a05atediRanaVE e acnibisf 3hfgiarVdhyoBae e
cl ai nReédibTokibletdienRhin thB®utdl hElgeRg.contacts the
second engagenent ‘means at an inclined surface of the

second cantilever, the angle of inclination of the

T8 T8 Bt ad Bfeat oo T AL BSr 8ol Jatiy Finaspin the
15 1ﬁeed’|bepr5fébfs“wﬁr@«a§wmlﬁm HietaHoal fldrhdhe W]BEiglehdof the
pl unger contacts the second cantilever at the

r et enP¥i§R hpHEINOWMhesthesassemily intn the firsh Resitiony a
medi cament into a subject, the nethod conprising the
steps of:

11. The syringe according to claim 10, wherein the predetermined distance

is at least 15 mm.

12. 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.

13. The syringe according to any one of claims 6 to 12, 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.

14. The syringe according to any one of claims 8 to 13, 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.
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provi ding an assenbly slidably engaged within an outer
housi ng, said assenbly conprising a barrel, a plunger
slidably engaged within the 10 barrel, said plunger
sealing an open first end of a container, said
contai ner containing the nedi canent, a needl e nounted
to the container at a second end opposed to the first
end and a first engagenent1ﬁeans sel ectively
preventing relative novenment of the plunger and
contai ner; 15 depressing the assenbly and consequently
sliding said assenbly, wthin the outer housing, from
an initial positionto a first position, said
novengnt pr.ogressively projecting the needle from an
gf hﬁ@?

i hp-e dAde ageordind wialaim AduwhAERn s PlungRr Aentasts the
assenglyoff cddiffeddr'at the AstbhligN peRRBASAUENt | y rel easing

20 the (%/I rst engagerren‘? neans, SO as to permt
rel ati ve novenent of the plunger and the container;

bi asi . j f i ASk nd
1S Ao fBgr 188ing 430 dfemehf o d FRIAR, HB3REmoR
t he cemhprisiay.th@stebé offhe nmet hod according to claim
16, further conprising the step of releasing a second

resilient engagenent neans, and consequently

retrachiitind anlhiby SiGadi) engHb88 Wit SA%uter housing, said

assembly comprising a barrel, a plunger slidably engaged within the
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;

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.

17. The method according to claim 16, further comprising the step of
releasing a second resilient engagement means, and consequently

retracting the needle into the outer housing.



