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Di sposable Syringe Field of the Invention The péég%h?/xy 00

wobfiaMszon rel ates to a di sposabl e syringe, apdr/E@2005/000177
particular, to a disposable syringe in which the
needl e becones housed within the barrel of the syringe,
after use. Background of thf I nvention The reference to
any prior art in this specification is not, and should
not be taken as, an acknow edgenent or any form of
suggestion that that prior art forns part of the
conmon general know edigposahleRyginggl ia. Wth the
i ncrease in hazards due to needle-stick injuries and
the safety issues concerned with syringes, there has

.gﬁegla; incgeased need for the devel opnent of

Ki Cafyven inges. There is also a need to have
si ngl e-use syringes, which are not only environnent
friendly, but are also effective for nedical.use.. ﬁhiﬁ
medhe RrpREnt dnention a¢latey B HRROSAPIEpREART e Ky P RYEEHAn to 2

dis B?a%lled%glgﬁgg fh @nfth ot SaRIREHnesWBudR038n hdbBrebdf e syringe,

escri a retractabl e syringe whereby the barrel of
aftehese. Syri nge, engages the plunger with one or two
projections. The docunent does not describe a syringe,
which is retractable and | eak proof, whereby the needle

Bdfg%‘%ﬁé@t‘i of$RE Wi ®lYiohn the barrel of the syringe. DE
scribes a |locking disk for use in a syringe,
whereby the |locking disk is stopped by a stop ring,
when the plunger is pul.l f.Or.: & &x Wi H398e tak
t h:‘nﬁﬁﬁﬁgg{g‘%bﬁg%@ SorPAgt m%?lstsﬁe{mfﬁc%tlgﬁ?s Rt r{?ieshé I e taken

e-use o e syringe. This docunent
asdResc kRO cdesaEithe aay faekbhgggestiohakit shatwhioc brtifgrms part of the
separate to a sealing device. Nor does it describe a
commediagringrdl kyowWlRARCH AtEalted e is kept securely in the
barrel of the syringe.

With the increase in hazards due to needle-stick injuries and the safety issues
concerned with syringes, there has been an increased need for the development of
disposable syringes. There is also a need to have single-use syringes, which are not
only environment friendly, but are also effective for medical use. This means that the

quality of the disposable syringes should be of a high standard.

US 2003/0158525 describes a retractable syringe whereby the barrel of the
syringe, engages the plunger with one or two projections. The document does not
describe a syringe, which is retractable and leak proof, whereby the needle is kept

securely in the barrel of the syringe.

DE 4321626 describes a locking disk for use in a syringe, whereby the'locking
disk is stopped by a stop ring, when the plunger is pulled for re-use of the syringe,
thereby stopping re-use of the syringe. This document does not describe a locking
mechanism which is separate to a sealing device. Nor does it describe a mechanism by

which the needle is kept securely in the barrel of the syringe.
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After the retraction of needle, the prior art devi CEQZMA / 00T

wodRRALALLY prevent the needle coming out of phesbansediir
fromthe proximal end of the barrel by breaking the

pl unger or janm ng the plunger. Breaking of the

pl unger requires one additional step, which involves
trai ni ng and change of behavi-our. Janmi ng of the
plunger is not reliable because the plunger can stil
be pulled out of the barrel by force- Wen force is

usegiter 10E t&mctibe op hesilyg rthapdort 41e devded! @naaﬂy ipeerveﬁmhe needle
out, leaving the needle free to cone out

cogong piinelghe Bueel frormisurasmak sl therparsgl Py r%eak 18 t}‘%P‘éng%I or
_]a.glosig!% blé pﬁﬁégre' RS&king bE heﬁ;!l \?” ci fes rcﬁxe“ﬁiﬁltﬁfnalt €p, which

present Sea S I n the prior art,
mbaNfes h@inihgqmai thangarod b‘ehhwalhl | fanymingi efsthe plurfee is eal relhl@ble

devi ces are ge [ I | ocki
e oS e S RS0 B O i vt
otgegxgtﬁg ? V{Jnl SHUNE € ARPLAPE} &life bOC kaDBg tRY R d@NHee B cg)@x@éjout

\ is difficult to achi eve Wlththe rior art.
asTwell. rﬂommtirrws,t dutetvimmes fahgmg lnanaionhat isialsa IaISiSlgH: foreinsert the

that, durin e manufacturing / assenbly processes,
Pl\‘f‘ﬁ%qré‘?rr&%ﬁésegﬁtthetsﬁ‘én%f aneter and the incline of the

sl eeve of the barrel, and the size, dianeter and
elasticity of the seal | ng device wl | %eneral |y resu]
. n vlm pma@trmhfﬂrlmd@‘flé@%moﬁlem@f Abdale. oﬂbﬂu%szwﬁﬁere li@hty

1S§1ﬂﬁsf ig%l 021;1 ev1c%§eev %?Qlcyg!ilg(g%gecf Q?Q 1 '&Eﬁ é%hmh 1s a

ssive I nter ere orce

dx\éﬁddﬁndag@ lguiclb eetm%naﬁsy@mges gneiady mmmaﬁtalpyroandtedm@ for¢eeand
socett03|patteh t he need|
a2e0¢ seals Wiich hediddcultte qg o2 éVlth tgﬁ REPT % lgeta{)r;%tearébgevllqesgalso

h!ul%% & ﬁﬂlllth?&l ﬁlﬁt}{étc ﬁuﬂr?g #k ‘n&hﬁfa&mhﬁé g §§seﬁlh%r65@,sésn¢'aﬁ{alt1@ﬂs in

sur ace o eeve, | ocki ng force m ght not be
thet diamgtee andighe trolipe @b gt Shqe‘@db%thﬁfobﬁewén%nd darsizeg diameter and

e ?tllcgt():/tp(l?fgt_ha esltef%lllrgﬁhﬁgi}gefa lé’(} e%gr\éh)(/: ere:slut 0oL aRI8- HOPRIASSEHs the

needle.

For example, if the sealing device is much bigger than the interior surface of the
sleeve, excessive interference force will lock the needle carrier permanently and cause
the socket to slip at the head of the needle carrier during retraction, hence the needle
cannot be retracted. If the sealing device is slightly larger than the interior surface of
the sleeve, the locking force might not be strong enough to prevent needle movement
during injection. If the sealing device is not pre-compressed at a pre-determined level,
leaking may occur, with air bubbles going in during suction of the medication, and
liquid leaking during depression of the plunger for injection. In the worst case, the

needle carrier may be sucked inside the barrel during suction of the fluid.

Screening of the barrels and the sealing devices for the desired tolerances can
prevent some potential malfunctions, however, these will increase the production cost

tremendously.



| eaki ng may occur, with air bubbles going in duringg@[w/%j A0V0F

suction of the nedication, and |iquid |eaking during
wod@pnessi on of the plunger for injection. |n REESGEOFH0177

case, the needle carrier may be sucked inside the

barrel during suction of the fluid. Screening of the

barrels and the sealing devices for the desired

tol erances can prevent soﬁé‘potential mal f uncti ons,

however, these will increase the production cost

tremendously. 30 MAy 2003 WO 2005/117533

PCT/ S&005/ 000177 3- Sone nal functions may al so arise

during the shelf life of .the syrjnge ner .
ef f 20§ ﬁt’j‘l%lpﬁé)f“sé’@%’cﬁ?‘o Firg ‘ﬁ‘&‘ﬁ%rdé%gle%f @%’aﬁitﬁég g%é%et%enerally
~ iboke b@bie¥scandamid Hevitehemgfloveaitheastivatyl d will
e?%%ﬁggﬁggﬁk§$tgﬁ?gcangsforgeé ﬁggce, ?heeproduct 3AI

{Hesdfbre ¢ emabler & ynaetbior &s rlesleng ngrachdiese o in%dU§hé’Vlh fail
life, and.will cause a di dur i ng; r :

Py GHEOTE o B Lo 1o GEHEy e g P Ao turing an
eHBRESD] GhalbS Ws@by tiusada ghiegh lehksik risk. Prpedictableepality and
are al’so problens faced by the industry, Sone prior art
higbwisk @f peolduet reealsae pleaREGEREHEDNSE WS BYse.  Thi s
occurs when the mating surface between the needl e hub
and the stem of needle carrier has an air gap

r esgbhk Pgot Brtalerickealks ngusdleakn grosutiei readlezhast. | Thgupegurs when

| eaki ng during depressign of t | unger ... Most of

tlzeormrgcﬁuaﬁawb%wsw %I“@e‘ﬁ%llf“é ?“CQS%‘F isﬁaé%@féeregleﬁf“é“-% géﬁéﬂﬁr gap

W o X aﬁz?@dh Thissn "BaN§qtidakanse duangidpsstiavef the

r?%hgglgégg}%1n d ﬁﬁg%we B?derin%ﬁ The %ncer%ainties in
inger. have i ncreased the stock |level of the plastic

pling

syringes since they cone together wth the needles.
The need to obtain additional syringes is not

CONMYRS<E iRl they c¥indRk@alfyo bvdilBiecalety Rtingastdronse-padked with fixed
increase in stock hol ding cost and _space

) , i || deter
noediys. ndtliscapansrtbiterssilsnifes Favep éﬁrqeﬁr‘é’é‘&ﬂrﬂ’%ﬂeo@demg' The
u%%efr?atu%ie%%rl I D9G3 ve increased the stock level of the plastic syringes since they
come together with the needles. The need to obtain additional syringes is not

commercially viable for medical institutions. The increase in stock holding cost and

space will deter many medical professionals from early adoption of safety syringes.

Further, the design of disposable syringes and poor manufacturing quality is not
conducive to the practitioner securing a needle onto the needle carrier. Given that the
needle carrier is a separate piece from the barrel, often there is no traction to enable the
needle to be screwed securely onto the needle carrier without restraining the carrier in
some way. Methods of fixing needles securely to the needle carrier may also interfere

with the method of retracting the needle into the barrel for disposal purposes.

Before retraction of needle, prior art generally teaches the use of the plunger to
engage the needle carrier, to turn and unlock the needle carrier from the neck of the
barrel. This unusual action requires training of the medical professionals to have

effective change in behaviour. Another more natural way is using friction to lock the



Further, the design of disposable syringes and p NE ‘
manuf act uri ng qua?ity IS ngt condugivegto t he ggb Fqﬁ‘j éU?O%%
practitioner securing a needle onto the needle carrier.

Gven that the needle carri®r is a separate piece from

the barrel, often there is no traction to enable the

needl e to_be screwed securely onto _the needle carrier

DY T EoPiedPmittnghiehe fEaken &rcq Will Sapdenifly shoak asgas to the
E e R

needl e into the barrel for disposal purposes. Before
retraction of needle, prior art generally teaches the
seltBEL bR BTiFrinGR - B eATE b HE e ekt B figprior

att H&Ac@Nd unl ock the needle carrier fromthe neck of the
barrel. This unusual action requires training of the
nmedi cal professionals to have effective change in

Sbehavioyr. ot her nore natural way is using friction

—¥¥¥3¥¥¥Lﬂﬁﬁ@§@ﬂwﬁy ac~D -4 needl e carrier. However,
too high a friction force will transfer the shock
action to the recipient of injection causing inmediate
pai Theapresephinbemionnsetdsao paavidefautisiosabld tyritigk lwhixeh overcomes
appreci ated that there are various drawbacks associ at ed

“ﬂﬁf HWePAor  art devices. Summary of the Invention
The present invention seeks to provide a di sposabl e
syringe which overcones some of the prior art The
pr edwmresepiiantrition albseclsde kvide aplisposabde syritige powhish ¢he

3 REFp B foletdf pRBEr e BEFHEE FREGRE broad form

the present invention provides a di sposable syringe,

including: - a plunger novable within a barrel; - a
nedBPBS BRR{ fferpn, ths Rreteat Wveptive dgradesrtisposable gaHgedRslading:
- Mgt AoDESe Wanlhenhtdnger

- a needle carrier to retain a needle; and,

- a connection means attached to the plunger,

wherein, the connection means includes an éngaging recess formed with a neck and an
enlarged chamber, and, the needle carrier mcludes a plurality of hooks, each hook
‘having a deformable arm and an enlarged head, such that, when said hooks become
fully inserted within the engaging récess, the arms of the hooks spring back to their
uncompressed state and the head of each hook is permanently retained within the

" chamber.

. Preferably, said disposable syringe, whereby upon depression of the plunger said
connection means is dadapted to, engage the needle carrier in an angularly displaced
manner, such that, upon subsequent withdrawal of the plunger, the needle carrier and

" needle become housed within the barrel in a canted manner.

Preferably, said neck of said engaging recess of said connection- means -is

angularly offset from a longitudinal axis of said syringe.



wherei n, the connection neans includes an engagi n@pn j : -

recess fornmed with a neck and an enl arged chanbé$§o P4/*7 XO0T

and, the needle carrier includes a plurality of hooks,

each hook having a defornabl-e arm and an enl arged

head, such that, when sai d hooks becone fully inserted

within the engaging recess, the arns of the hooks

sprirpigrablie lkaghohedkelsr format ofpigeb bpdosttaba Andblt iastiensr like

. ok 1s rmanent|ly retained within the '

R R R R A R T r—

upon depression of the plunger said connection neans

i s _adapted to engage the needle carrier in an angularly

di $pFiEeRlY. sEnpeIecEuC mashatcan upbear debpequeatily or removably

iy t he plunger, the needle carrier and

aﬁ%%%gﬁg m@%%g.mhoused within the barrel in a canted

manner _ Preferably, said neck of said engagi ng recess

of sajd connection neans is angularly offset froma

| oREfLeTaRlY N a#1d asangeesfons mieainss yor pitapbed 30 il Wluager tia & Shaped

r , hook.js,.forned.of .riqgi onmewhat .
proffeioft R o SRG B8 id Bl BhE Rt sfisied e Tt o in
cortesponding icoess G idg i BgAgEMRIEoMnEihsS & Hesonnect i on

means. Preferably, said connection nmeans can either be
permanent|ly or renovably attached to said plunger.

Pr gf-ar-ahl Ve &l t1.0n ns is. attached to said
ol unger %ia?%gg apeg %%?%eﬁﬁg?dﬁbﬁgVﬁaa%?3??H@ﬂ“@ﬁm§§#d
pl unger which is adapted to be received in a

cqﬁrfsgﬂngLngéEecess provided in said connection nmeans,
or VIT@Yens eapg dParapicyides pdlopgetiabiscuider tenithroonsdios of
the dag€RAbddY ASHEELR BSm S s%%@r?grl?ét@eéﬁotﬁpgﬂl%ﬁgvall .o?ﬁ%‘sgglﬁlglt%vice
t he sealing device includes a flange that i'S w der an
and;heinggevwplhel ®barrelhe barrel, and is adapted to forma
seal ing between the outer wall of the sealing device

and the inner wall of a barrel.
Preferably, the sealing device has a seat below the flange.

Preferably, the sealing device ié formed.as an O-ring.
Preferably, the sealing device has at least one chamfered edge.
Preferably, sealing device is chamfered at the lower side of the sealimg device.

_ Preferably, the barrel has, shoulders at the distal end, which ailows for the resting
of the sealing device. '

Preferably, the seat of the sealing device rests on the barrel shoulders.
Preferably, the shoulders are substantially flat with sloped edges.

Preferably, the shoulders are substantially near a thicker barrel wall.



Preferably, the sealing device has a seat belowt .
flange. Preferably, the sealing device is fornmed—A: Eﬂﬁ\chDpit
Oring- Preferably, the sealing device has at |east one
chanfered edge. Preferably, -sealing device is chanfered

at the |l ower side of the sealing device. Preferably,

the barrel has, shoulders at the distal -end, which

all ows for the resting of the sealing devi ce.
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substantially flat wwth sloped edges. Preferably, the

sho%%gers are substantially near a thicker barrel wall.
3r crablypiby chamtegdmda of Hisispalinghisvisaratlews Fraghateadisgdévice

|
t(SF)) ?g?s;%céﬁgﬁtm@ ﬁa%t{e %élrsg()t S Iogfa_gcp %%#lgﬁp% gdtp%g aléq,ngéel at the
pai}dlmwsenﬂ,drovtdver 8€8aIron gl SR YirGe: sehBnPaSScdtheoual: Eaﬁ%h
e

ratchet protrusions of the barrel, upon entering t
barrel at the proximl end, homever does not - al | ow

f or pil n | G 098X L rrel .. Prefera
t wo o?ﬁdﬁfgh%fgfgﬁélons are ard g%ﬁggatémﬁﬁ9ﬂﬁég ‘%6ﬁ§@“”
barhed viatitfer énppgenbar tvith tveddedfe@arr@Rgagenent with the

needl e carrier. Preferably, the protrusions have a
pyram d- shaped head Preferably, the needl e carrier is

forp@fgrmlﬁlé@g&%% nsih%}% ges de fsllb ﬁe which are

abl e to recel e protr ons barrel wal
and/or barrel sleeve, in order for the barrel to
, the needl e

gade %P eedl e carrier_Preferably
C ar JLeicrably, t@ Eadcaﬁgertlﬁ dopagd, gich Wﬁtat Insiides gepressmns wluch
arereslb adiesBive ﬂﬁrﬁéﬂsﬁﬁk ¥ilon %nﬁe ﬂ)zgféf & neeg%}ké rﬁee% in oxder for

snap-| ock nmechanism Pre erably, carri’er
the B! &qjenegen e acedhecarden| e by the use of a carrier

stem

Preferably, the needle carrier is engaged by the barrel by a locking mechaﬁism.
Preferably, the locking mechanism is a snap-lock mechanism.

Preferably, the needle carrier is adapted to hold the needle by the use of a carrier

stem.
Preferably, the carrier stem is attached to a needle hub.

Preferably, the carrier stem and the needle hub are attached using the Luer—loclt

principle.
Preferably, the stem is formed by a truncated cone.

Preferably, the needle hub is formed by a truncated cone.



Preferably, the carrier stemis attached to a ngedle :
hub. Preferably, the carrier stem and the needl %hdﬁ’qj ‘5UDC}%L
are attached using the Luer-lock principle.

Preferably, the stemis forped by a truncated cone.

Preferably, the needle hub is forned by a truncated

cone. 0 MA) SDO 7 Preferably, the stemis inserted

i ntPeeftdBlyhtHe stdni &figdeatbd o ReSEpeW t hread engages the
stem and hub. Preferably, a femal e thread engages the
stem and hub. Preferably, the needle hub is turned,

th%eﬁ@%b t ub and the stem
suc §;§ﬁ&£§]an€f8§£%%%%%§ s€g§$PQ substantial ly '
Iarger than the dianmeter of the hub, and the stem and

ub, are _at the sane angle. Preferably, the hooks
g‘% a]%]'éfrﬁ‘lﬁ‘-‘dmf b s cameepiemstamamd/hul he” connect i on

neans is formed of rubber or plastic naterial.
Preferably, the needle carrier is forned of plastic
mabefirably, Beefeedlalhby is maed, theebpessdtias hasalbeefen the hub and
thel tracted, IEM%S adapt ed to rest any wher e al ong the
PR Syt th @P@B&O%‘P@ Figm; ﬁé.ubﬁ@ﬁraélgéar@er 50 theediameter of

memugngﬁrth& B@M@%@h&%@g&ﬁe sqmd & grably, once the

needl e has been retract dapted to rest any at
t he shoul ders of the barrel mall wher eby by further

depr essi.o o t.he ger, the needl e pushes the
shgﬁ%ﬁ%#ygﬂﬁ %?éﬁ Vng EEmatiesof er abl y, after bending
of the need e, further depression of the plunger
results in. coiling of the needle. In a further broad

f ofre{erati the eemmsetidnmuens isdhrpedi wbkerar phstitenttcoal.

nmeans, for use in a syringe, adapted to be attached to

a plunger; and to receive a needle carrier, the
Preferably, the needle carrier is formed of plastic material. '

Preferably, once the needle has been retracted, it is adapted to rest any where

along the barrel wall, whereby by further depression of the phmger the needle 1s bent.

Preferably, once the needle has been retracted, it 1s adapted to rest any at the
shoulders of the barrel wall, whereby by further depression of the plunger. the needle
pushes the shoulder and is thereby bent.

Preferably, after bending of the needle, further depression of the plunger results in

coiling of the needle.

In a further broad form, the present invention provides a connection means, for
‘use in a syringe, adapted to .be attached to a plunger, and to receive a needle carrier, the
ﬁeedle carrier being connected to a ﬁeedle, such that, the connection means ehebles a
substantial angular displacement of the needle, thereby canting the needle,vafter 'the
- retraction of the needle into the syringe.



needl e carrier being connected to a needle, such a - AL0"
the connection nmeans enables a substantial angu Etw’ar\/ A00T
di spl acenent of the needle, thereby canting the needle,
after the retraction of thegneedle into the syringe.
30N'y: ~eo~ -g_ Preferably, said connection neans is-
forned of rubber or like material to permt some - _
gl Ef 4 F?fg@i}léfn T:)aéltﬂj f@m@gtlgcwgg@@qﬁejmfomedt c[f_&ubm Bk ¢ike ai_ieﬁéerl@él lo permit
sbi€ et D; efera sal d connection means "includi'ng
an engagi Ir?é“{ruélggs‘? gafgélplﬁ%ta ‘?W‘Feglecﬁ@?kﬂ&wlﬁh enl ar ged
chanber, for engagenent with a plurality of hooks of
eedl e _carrier, each hook having a defornable arm

sai g . ) 1
_andg er@ﬂ}’aa?a@‘é&@mwébm meguemciudatg, anmhm;gﬁ@cﬁmces{?qeiﬁnédswim a
L t i ngadi ng recess, .the armof the
b B R S 55 B ol pbvichsedTe
cireia] eath Imak hatiagh deforPEBIBRENGH Yn kEhAIASd. M Bl B2 D
chanher. Pr ef-ergbl ;, t he neck of sgﬁegﬁ‘g%ﬂ%ﬂﬁ% é@gn each

hoik s 4pgriedmriber fhsrfnsesing réasssatigulrar ofjthe dbbEespriupticR to their
. . i s of t.he.svri ..In a further broad
ut R B3l A FheChedd” T e femermengily) wiaingd pbin the

form the presen
cifagtbeuse in a syringe, the needle carrier including: -
at | east one holding nmeans; - a sealing device whereby

the needle carrier is adapted to be attached to a
neegb@yabANehGAR attached.to the plunger of a
syringe, g{’]hreoug}ﬁ%%f}%agd Erg&é’?n B SRS A L RO TORERSAnE Herngularly
offehiromg loeginakaxds sfhasaieconponent to the hol di ng
nmeans. Preferably, the needle-carrier is adapted to be

attached to a needle, through a stem Preferably, the
neddh ¢udte) Grdd FRANS: bRASLUIER LA 19#6 LYol RO0ks [ n a. -
further broad form the present ihven elgtg)rflle%rlg\‘f?lalglé for use in
2 SYERES: Hig ngedlp carfepnclslng: n | -
- at least one holding means;
- a sealing device
whereby the needle carrier is adapted to be attached to a needle, and can also be
attached to the plunger of a syringe, through the holding means, and Whefeby the

sealing means is a separate mmponegt to tl;e'holding means. -
Preferably, the needle carrier is adapted to be attached to a needle, through a stem.
Preferably, the needle holding means includes a plurality of hooks.
Ina fuﬁhef broad form, the present invention provides a sealing device for use in
a syﬁnge, the sealing device including a flange, whereby the flange is adapt.ed to be

wider than the‘ opening of the syringe, and when inserted into the syringe, the ﬂange 18
compressed such that to allow sealing between the flange and the syringe.



a syringe, the sealing device including a flange, r%@ MA
whereby the flange is adapted to be wi der than th

openi ng of the syringe, and when inserted into the
syringe, the flange is conpressed such that to allow
seal ing between the flange and the syringe. MAY 401 D7

-9 Preferably, the barrel of the di sposable syringe

W| tPhefmabltyruhsbaml dfalvd digphodalidys letﬁfiﬁ@@@ ¢heda.
shi %~¥¥€h Iong the |nter|g?m%arre KQ%%%F%EE% d
%P & °f361E>’W SSFagerfehinisror harr ¢1ew fﬂb@dﬂ/ @& leaelveeeve for
mgggag&ﬁQﬁgp&kg&&ﬂ@ Q%ﬁthe Drawi ngs The present invention
becone nore ? 'y understood fromthe follow ng
detalled description of a preferred but non-limting
Brﬁg?pdl ent thereof, described in connection with the
eitban EAWEES wherein: Figure 1 shows various
eIenents of the syringe of the present invention,
incl uding the plunger, connection neans, and the needle
car Fhepres@it guyaatian shtivtsacdstﬁwmdﬁe Pl DaEkst By (88 Akt BERGs

t nnecti on .ne gure 3 shows the barre
d“%”ﬁé‘ ‘pneé% i B%ef%ttfi%anfaﬁ é‘@nth@mt% embediment theccofhéesodled in
cmﬁémhhawﬂMﬁgQg%nﬁﬁn?ﬂgﬁg&ﬁg Igﬁpntlon Figure 4 shows

various elenents o and needl e hub, and

needle as. covered by the cap Figure 5 shows the
%ﬁ =1 5%r<dnserted |nto the barrel; Figure.6 shows
t he arrel” Wt h TR 5 gy © £ \ihe wyerge ebrihedressnt fyamison,
mclaﬁmeﬁiﬁﬂ\mgegmdmﬁ&ﬁdh%w@ﬁ b Pthe hBSHL L8Ger. and _t he needl e
hub with needl e and cap before connectlbn , 30 MA~ / afO
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Figure 2 shows how the plunger may be attached to the connection means;

Flgure 3 shows the barrel, the needle hub as attached to the needle, and the cap,
of the syringe of the present nvention;

J K00

Figure 4 shows various elements of the barrel and peedle hub, and needle as.

covered by the cap; -

Figure 5 shows the needle carrier inserted into the barrel;

Figure 6 shows the barrel with the plunger, with the connection means attached,

and needle carrier inserted, and the needle hub with needle and cap before connection



to the needle carrier; Figure 7 shows the syringe<E5®om%q7¢&@0??
to use, before renoval of the needle cap; Figure 8
wosheng 743be syringe ready for injection, wth ptoegansoonizr
retracted with the suction of the fluid in the barrel,
and the needl e cap renoved; Figure 9 shows the
depression of the plunger conpleting the injection of
the fluid, show ng how t he lonnection means is used to
connect the needle carrier to the plunger; Figure 10
shows conpl ete depression of the plunger, whereby the
tdthoksedid cdrtier; needl e carrier are engaged with the
connection nmeans; Figure 11 shows retraction of the
pl unger, which pulls the needle carrier and needle up
i nt pighhe7 Baywsehe ?fﬁi‘]%e 3600 1RO We kRSt aPf thb gedagesbe
occurs; Figure 12 shows depressing the plunger once
nore, whereby due to canting of the needle, the needle
presses al on he wal | of, the. bar.r el d,the n I
BB T hePs b "t B B PR aR e Pl e ol e
stdi@n RarHealuid ange WA anditbe hedleagsadovednd, Figure 13
shows excessive force is used to pull the plunger out
of the barrel, how the flange of the sealing device
cat r r usi r:rel.
Cher Base Potdrhitiey PHENEh PLATRINE Sellritil BELAELLoy of e
A isiewing ehobathe eonneaMAhaaniING RBid 05 LdinebBMe REIdISC2rr @ the
5 /11011177 -11- Detailed Description of the Preferred
PERE®di ment Throughout the drawings, like nunerals will
be used to identify simlar features, except where
expressly otherw se indicated. Al so, the follow ng
meafigugs 10 ahevygiaepleteepmssian nf therprenger] wherkbyt thedwokis efithe

nlgcaeci‘icae cI;arr]rier:reJrg Er?gatggd &/Wg

ﬂ?er corxgger:c%'on means;
Figure 11 shows retraction of the plunger, which pulls the needle carrier and

needle up into the barrel, and also, how canting of the needle occurs;

Figure 12 shows depressing the plunger once more, whereby due o canting of the
needle, the needle presses along the wall of the barrel and the needle is subsequently

bent and coiled, thereby remaining inside the barrel, and unable to be re-used; and,

Figure 13 shows excessive force is used to pull the plunger out of the barrel, how
the flange of the sealing device catches onto the ratchet protrusions of the barrel,

thereby retaining the coiled needle carrier and needle inside the barrel.



Proxi mal as used herein refers to the top of, or A ,
fromthe needle. Di stal as used herein refers toéﬁﬁ% PL%V 5UDD?P'

wohaistiomsef, or closer to the needle. Figure |pcheudosmnn7r
preferred enbodi nents of certain conponents of the
invention. The plunger 20 is shown, which has a
pl unger flange 10 at its proximal end, which allows
for the depression of the pﬂhhger, and in one preferred
enbodi nent, at its distal end, there exists a stopper
flange 30 and a socket flange 50. The socket flange is
attached to the socket neck 40, which is in turn

ocket head is

o e s frection nmeans 70. In
anot her preferred enbodi nent, the connection neans can
be attached to the plunger by gluing the connection
meafbroughatiethp| dragergs, oltkepyumaialsotilr beretsh@nioc ddeniwiyagignilar
as wll be _apparent, to.persons.skill int art. The
Gy, WL Ao G B vialHech Bn P IR E Mg Ghes
m%gﬁ&QRBnggw@xﬁ@:Figure 2. Figure 2 also shows that in
one preferred enbodinent, the connection neans can

i nclude piston rings 150. Figure | also shows the

needle carrier, 120 ich includes a plurality of hooks
80, BifobR Lot w5 PR 012 100, The
CONPEGHHOMsMB& erdif réfersad artteglof, or aNgRES thoigedared e
carrier 120. Figure 9 shows a preferred enbodi nent,

wheDéthy! ag pest hedrip refesite thedfotto Mo T mirisiger to3hongedie.

i njection, the hooks 80 of the needle carrier approach

an engagi ng recess 330 of the connection neans 70. The
engaguRg 1 Iskees preiferedducieBodmeme ok c&60n andpanrenenbithgeavention.
chanber 350. The engagi ng recess_is preferably. )
Thatnlenger 90 15 sk rviicly !h%ﬁ_ei’g er Hfeculfbt itm&x‘fm?}ﬁ“& which
aflb%s RRke ﬁ%res@ﬁn%ﬁ’% IRodr! S8 ohO preffted diBodi SR agi iRistal
recess, t arms of the ROOKS spring back to their )
endchepr essed gopice fhnde 3eand” a-goqal flager0 5P Thepgpeket flange is
2005/,117533 ,PCT/ 110>/000 177 - .1

ST PR RS B Dr HEG W PHI A R el ped R Soker
he&f of Blded AE be attached to the connection means 70. In another preferred

embodiment, the connection means can be attached to the plunger by gluing the
connection means to the plunger, or by any other mechanical means, as will be
apparent to persons skilled in the art. The plunger 20, as attached to the connection
means 70 is further shown in Figure 2. Figure 2 also shows that in one preferred

embodiment, the connection means can include piston rings 150.

Figure 1 also shows the needle carrier 120, which includes a plurality of hooks
80, which can include deflection slots 100. The connection means 70 is adapted to
engage the needle carrier 120. Figure 9 shows a preferred embodiment, whereby upon
depression of the plunger 320 for injection, the hooks 80 of the needle carrier approach
an engaging recess 330 of the connection means 70. The engaging recess includes a
neck 360 and an enlarged chamber 350. The engaging recess is preferably naturally
angularly displaced, and upon insertion of the hook 80, as shown in Figure 10, into the

engaging recess, the arms of the hooks spring back to their uncompressed state and the



engagi ng recess. Upon subsequent w thdrawal of the=xp NL47\5UDD:T
pl unger, the needle carrier 120 and the needle 300
wohesameshoused within the barrel and the engagimgcnevess:’
then refornms to its naturally angularly displaced
position, such that the needle and the needle carrier
are canted inside the barrel. In one enbodi nent, Figure
9 the neck 360 of the engagﬂ%g recess is the sane (or
slightly smaller) size as the neck of the needle
carrier 80. The longitudinal axis of the neck forms an
hemiutfeadnyd ek wipetmarsstly srighedidithial theghanlst, thereby|dgfgexng the
Theoreti cal.l t.he | ongi tudi nal ..ax of the
e‘s‘%m@aﬁe?e@f", P%ES bé%%‘fegg)calhfiriaé”ra? Ogﬁkbe E?l fsﬁmegeﬁ’eﬁelf’jIne(:ag{j)]?:I a\{/eé 120
ahdénd pRdid 8igh Badon@X huse@iwigiiflehavibhhelea@hthotdngsigihg To@ss then
enl arged chanber of the engaging recess can be

. any
refprapelo (16 yirturrloranguiatli S BacCRRTE G a1 cha e Resdiegng thgneedle

Pt ' r . th ¢ overal |l dinension of all the
Clgg&%e?%g | K84, Jﬁgﬁﬁther preferred enbodi nent, the

i nvention uses spring |like hooks and rubber-Ilike catch
for engagenent of _the peedl e &gré@r. In.yet, another
enbBupHeit LodiRent, Higen elhearr 360 prebe eped 41 P68 1Y Phgame (or
s?@ggyrsll’n?a:]]lgﬁ%izesagﬂfg g kalf thd gt LM ol %ehbﬁgiﬁ&iiﬁahgxis of the

e‘protrusions can have arrow |ike heads and
nedefpraam aveatpghavaittishemopitotiig axis oflfer@iyget. helheoretically, the
arrowheads act like a

hanfer,. and,can engage , wi th.the
AT GFot R InesRliRest: B QBT I AGBE™ PPOPF ASFBRET have
tl}q]@l\éﬁgiﬁ}@?r}él bxiomygaeh WitHhekn ofe) bofetamrafd dhiafbeddf BWengaging
eads hooking onto the inner lip of the socket head.

ratesscaalbe ang shape (cHnder, énnetébepnsiand ke ophfdgesrent 15 Ripgss than
tﬁgéﬁ%%@ﬁﬁéxﬂ%9§ %ﬁ%%%o&%ﬁmﬁlx%%[t've catch when the

i'S engage y the connecti on neans
during retraction of the plunger. Reduced pressure on

t he plunger reduces pain, when need]e carrier gq%ggeﬁ( d
wi t B0 tanethe PREETedk FEDRAGH D]t e SV BIORCPEY  SPRRE 5 & Sg°Ks an

r@l&(t{e?—me gﬁ&?%@fxgégeﬂkﬂ benPeeHEcarhar I &5t, Waefkr embodiment, the

raordi nary rce is used during retraction of the
netdlagetier Asadskosphicéd) (twhi [goiresi a8, sePnredridabi¢ dottemy flerible 20 the

tcf)}%r II'Hee Igroitrﬂscllorlilsdceg Have glargéivrf&e 1%21/&50&%& t}\{\g}i c%pl n!lo%/qu\%g.rﬁg félg)clhyother,
whereby the arrowheads act like a chamfer, and can engage with the bottom of the
socket head. Once engaged, protrusions move away from each other, the bottom of the
arrow heads hooking onto the inner lip of the socket head. This allows for the
reduction of the engagement force drastically, and also has a positive catch when the
hook opens up and is engaged by the connection means during retraction of the
plunger. Reduced pressure on the plunger reduces pain, when needle carrier engages
with the socket, and when it is retracted. This also allows detachment of the needle
carrier when extraordinary force is used during retraction of the plunger, as shown in

Figure 13.

The needle carrier 120 further includes a sealing device, which is preferably
separable from the hooks. In another embodiment, the sealing device is formed as an

O-ring. As shown in Figure 1, the sealing device can include a flange 90 and a seat 110.



separabl e fromthe hooks. |In another enbodi nent, ‘ 200"
sealing device is fornmed as an O0-ring. As shown - b4%*7 K007
wobgimnesst, the sealing device can include a fbange2008000177
and a seat 110. 3C) 'JAY &O ~ WO 2005/117533 PCT/ SC
2005/ 00017 7 - 13 A preferred enbodi ment of the barre
170 of the syringe is shown 5n Figure 3. The barre
170 includes a barrel hol dérf>180 and a barrel sleeve
190. Figure 4 further shows the preferred enbodi nent
of the barrel, with the shoul dered part of the barre
wal | 270 at the distal end 250, and the ratchet
pr ot&rju etni]?;b%d?rkee&&rog tlfl:)é;jl ?%’Iregﬁbpso@gléez 4§pﬁnr$|§r}s %ﬁ‘(ﬂ/{x m Figure 3.
Ib@rtraﬁlel Bioeﬁlmda&@ bafrelhigoMieri 1180 Fing Lr @r&) slebye 8906 rragme 4 further
groove 140 (Figure 2), whereby they are snap-I|ocke
B0 @F.@@ﬁegeq)embvﬁ@méea the Q?ﬁlie} iveith the dhouldered prarti crfsqhuéarrel

hleﬂa%{ Eh% dls% eag%b NG athe 268t HH% or@df 35 *agtyg';ﬁ{mﬁgl end 240,

devi'ce on the barr
Oring flange 90 of the needle carrier 120 is slightly

bi gger / wi der than openi g of barrel  at the proxi nal
end 15 400t hemem bestimeelp iangry'e c%gaﬁre&sel@%a&&fg baRe! sleeve 190

@ownnlg %%@a@eﬁ PEL by 1%%% e46 AELEM2) OBEfb] Myl A Qnap-locked

arre nanufac uring to pass’ ratchet protrusion
258 QFigkreef)elbbhsedld tremiehanfsekept ioside thesbaprel b eestingwdre seat 110

|de f 0-.ring.fla the Oring
NgﬁﬁgIﬁﬁﬂﬁﬁﬁéFﬁ5§iﬂfﬂéﬂgﬁpﬁé§"85§ﬁ?2@sand rat chet
protrusion during assenbly of the needle carrier inside

the barrel. The ratchet protrusion 230 at the interior
sur flae O-ongtiiraen A0r eff thairepdle reresr g8 s sighthabigeeme wider than

ogvgm%gggg?e Ct%%% ol hes baP 19k Jopf%spg{la g%hzlln?e%ee sgg the

artier Hr6m cori ng roxI ma
@\ﬁ@@ flahge prafigesedicscaptitd ledmh)(ﬂCk],to bmdhhmi’ngmﬂanufacgurng to pass

13, Hence, the connectiagn O.is.no |lo
Rk RO 1§ 1o TRUBAPG Cairrarered 366 g WEPREr giffpof the O-

rﬁ}gfﬂa&ge fh@m gﬁowsstﬂ@r@vﬁgtf%g & TPRL VD Bh R Sheabirel ug&ﬂ@g artzfapalschet
up t barrel. In the case of upwards force being used

.nrompmm duging asseenbhy ofte needidrarmestihvde By barrel.

The ratchet protrusion 230 at the interior surface of the barrel will therefore
restrain the un-chamfered edge at the top of the O-ring flange 90 of the needle carrier
from coming out at the proximal end when the plunger is pulled back, as shown in
Figure 13. Hence, the connection means 70 is no longer attached to the needle carrier
120. Therefore, the O-ring flange is prevented from moving any further back up the
barrel. In the case of upwards force being used to pull out the plunger, the method by
which plunger attaches to the needle carrier allows the plunger and the needle carrier to
detach from O-ring flange, preferably due to the elastic and flexible properties of the
attachment. The O-ring flange, however, will remain intact and in place 370. The
ratchet protrusions 230 are placed low enough within the barrel to make it impossible
to pull the O-ring flange out, without damaging the needle carrier. This allows for the
needle carrier 120 and the needle 300 to be kept within the barrel. Single or multiple

ratchet protrusions can also be used. This feature of the invention allows for single-use



whi ch plunger attaches to the needle carrier allows ,

pl unger and the needle carrier to detach fromOri rfg15 M’AV\/ A00°F
wofhemgessspreferably due to the elastic and flexi/BGEB0Os/000177

properties of the attachnment. The Oring flange,

however, will remain intact and in place 370. The

ratchet protrusions 230 are QI aced | ow enough within

the barrel to make it irrpos§| ble to pull the Oring

flange out, w thout damagi ng the needle carrier. This

allows for the needle carrier 120 and the needl e 300

of thetsarirgpOngt te neetlsdap Apgariractids gpd thsrplwrget has keen pulled out

DL S 050 L8 D T8 P55 o
a2® Pk drity 53 e AT (EE26H0EY RODIFT fromlte bdirel Methsyrtiredgéng Kanek

the needl e has been retracted, and the plunger has been
pul led out of the barrel at the proximal end the

O 1 igagy f | 20960 OF tl'ﬂg n@edtlé Qimhescf?s?él et 'tH?: Eapfél haky rna%"lgure

prevents the needl e from bei ng renoved fromthe bar
SywiHehsiuet ofhheﬁkﬁmg flbager ¢l in rBéltloneo thetbaaet ppamigf altdwe a tight seal

needI , at arr el sho in
DR e%nert CgjtgeeSd"f“gt &ﬂﬁP %w&él a1Rl 3% at i on

to the barrel opening all ovvs a tight seal between the
outer wall of the O-ring flange 390 and i nner wall of
bar relshg80.in Agurshowhe baird |egah4@ the Or hr@ b@# &) tesibpn eshoulder

in a to.sit. 0 f
S‘ér:ﬁl%ce%w@ .@ﬂg%gha lﬁje“r'l%grr’ AHE o OUP eaésr@‘ @%aqﬁgB%eg side
whilleis kbek enatdesthd entryvat {helcsnsg aped lfaQt}@L@dﬁgtﬂmﬁg@nﬂﬁeysloped

of the Oring as well as the Oring flange. The sl oped
seifedealeas hdancpionyndt Pewents the niﬁd&/éﬁf@ feyemerdif dhe plunger is

dggrreggeg My B %E‘R@tfof ta aﬂlg Gt %“ &'é}g[ﬁé g% ¢ap E&d@ﬂ'f) P-lnng seat

cessi orce an des t e nee e ti
vHesindedle Inse;msh folacig aﬁe&&ttrac\ﬁh& nT}ree(edlng rlosv wushrekxaagmnaf the rbarrel

retraction. The O.ring now w pre ai nst t
shelder rathen fhayon gt WBFT M3HN° %Hﬁe Ve |a“%t$ert Resferred

eHﬁfoHﬁken@l BRY&roulddr @?Feﬁ@ﬁbl?r 16¢REd @F%ﬁltl?"'l’@@gf RRAL (ht RBmpressed
shoul der is preferably |ocated slightly lower than the

tooknmseskiad o- Itrmckness of the o-ring.

It is a further advantage of the invention that the dimensions of o-ring are now
not as critical as long as the o-ring is wider than opening of sleeve, and smaller than
barrel opening. Hence, the usual variations in dimensions of o-ring thickness faced by
the prior art, during manufacturing processes is now not an issue. The o-ring can also
be used as an effective seal even during the movement of plunger, the top and bottom
surfaces always in contact with the o-ring flange and the shoulder of the barrel.
Preferably, the o-ring is also under a compressive state regardless its variation in
thickness. Hence, various advantages exist over the prior art, including improved
sealing properties now makes the syringe leak-proof during operation, reduced number
of syringes that are rejected at quality control stage, reduced premature failures of
syringes that will not last their shelf life due to lose in elasticity and locking force,
reduced risk of product recall, less wastage during production, and more control over

manufacturing quality



It is a further advantage of the invention that the ‘
di mensions of o-ring are now not as critical as L@ﬁ§h¢A7 K007

wodbodhes39-ring is wider than opening of sl|eevecT/@shosonrr
small er than barrel opening. Hence, the usua

variations in dinmensions of o-ring thickness faced by
the prior art, during manufacturing processes i s now
not an issue. The o-ring cahdal so be used as an
effective seal even during the novenent of plunger, the
top and bottom surfaces always in contact with the
o-ring flange and the shoul der of the barre

Preferablg, the o-ring is al so under a conpreSS|ve
st aDecertbghpelisexfdhg pepd friheve Peen enBieck e dhe cqppgiion means

Yq?%{eorye% 2 d(\lla%lllqt agnedsng@& heShaRVElent Iléﬁacgi Hto %é baﬁacwlﬂﬁg are
an oved  Seal'ing properties now nakes the syringe
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orce rls of product recall, |ess
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tl%ad'—ﬁh% Eeal! aa\é%hg%r]n 02899, Bich RRowoMALES theplimenNs coatitually
edl’e carrier and needl e have been retracted into

depressbd threateederith 2 Waystape theshpuléer 170iagd istharey beqsangepiled.
pushi ng of the plunger, pushes the needl e 300 so that
the needle tip 210 is pushed towards the barrel wall
340 TRO thi AR PvaRGHRAIsbQediRs theaitad bgace bﬁﬂk&b/riﬁiﬂhdcﬂifse 12 AQ-ring

The thicker wall at the C>r|n . side o\gﬂovid?s t he
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the syringe. ’

Tt is a further advantage of the invention that the sealing device and locking
device are separated from each other, so that there is no interaction of both functions.
This allows for the O-ring to be compressed in order to obtain sealing without
increasing the locking force. The seal is thus maintained even if the O-ring loses part
of its elasticity. The locking force will not be affected by reduction in elasticity as the

snap lock material does not suffer from change in elasticity with age.

Figure 1 shows the stem of needle carrier 120, which is attachable to the needle
hub 200 as shown in Figures 6 and Figure 7. Figure 7 also shows the needle and needle
hub as attached to the needle carrier 120, prior to use of the syringe, whereby the
needle and the needle hub are covered by a cap 220. The needle hub is adapted to hold

the needle 300. The attachment of the stem of the needle carrier, to the needle hub, 1s



The thicker wall will also reduce the dead space .t =
syringe because the 0-ring flange will match mfeEgPhE%Ay K00 T
wowalsliigsface. This is another advantage of ther/sG2o05000177

invention over the prior art, which generally shows

the overall wall thickness increased to reduce the

chances of needle piercing through the barrel. This

invention will guide the neéfife to rest at the o-ring

seat before bendi ng cormences. Therefore, the wal

thi ckness of the barrel body can be reduced to
p&émteﬁsienﬂhy essingl thadagelwh rinoiplaypn authet hefmalr ¢rhlyodahent of

the s is a, further advantage t he i nyention
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elasticity. The locking force will not be affected by
reduction in elasticity as the snap |lock material does
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hub as attached to fhe needle carrlﬁ éx% r to .use
thef matng YYIREGEN WDy FRethe g e d FRPodie ThelnifenpGRCe

eedl e hub is adapted to
ﬂ%%?§%&¥%g§g%géﬁgc%%%fg$%gb§?§g§hnent of the stem of the

needl e carrier, to the needle hub, is 3E) Nﬂ?cZCNfi WO
200 [ 117 1 SG211115 /000177 ref r abl .

PRGN CVSr Bk AP Phe B (N 4R Re ey i ension
o€ tmq%mk 1ab is tob®id vRNtiraied ROHB tHehteest ama ane dasrelt iA1gp, the
hub consi st of truncated cones. The stemw Il enter

neeBe parc b prasfudedh @uhgb te fetve pethsr BeavBoPsBIng WS {45 Bigd Prior art
u mggﬁgd% %IU[O% rflge IF ?eq'élfrgéj drne §&hce tg%%&%xe L%éJ% %}Jggmg after

prerera OCKW se t he mat |1 ng sur
tied retri@ion of needle. For example, insertion of needle cap or plunger into the sleeve

opening. These methods require training and behaviour change and are ineffective for

untrained medical professionals.

The stem of needle carrier slides as far into the recess of the hub as the truncated
cone allows. At its deepest path, the screw threads engage and the stem is forced to fit

with the mating surface. which allows for no leaking from needle base area.

In another preferred embodiment, there are two or more protrusions, which can
be shaped triangular on the top (for example, like a pyramid, although vanations will
"be apparent to those skilled in the art), located anywhere on the inner wall of the barrel

sleeve.

Preferably, there will be corresponding depressions on needle carrier, which will

engage the protrusions, due to shape of protrusions, which will also guide the



recess will be in close contact with the surface ?éﬁi' - .
stem and create a seal. [ [ It ﬁ%A/”RDO7_

In the final |ocking posi
woldigsdhaget er of the stemis preferably slighptysbangesr
than the dianeter of the recess of the hub. Both the
stem and the recess should have the same tapered
angles. The tip of the stem should not touch the end of
the recess, so that the matlfng surfaces can interface.
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In a preferred embodiment, the needle carrier material is the same as
conventional syringe, that is, medical grade polypropylene.  The only non-
polypropylene component trapped within the barrel will be the O-ring. Therefore,
allowing for lower costs and simpler recycling. The O-ring itself may however, be
made with special elastomer that has distinct physical properties from PP. In which
case, all the components within the barrel will be recycled easily using their distinct

characteristics.

With reference to Figs. 9 to 13, the operation of the syringe will now be described
with particular reference to how the connection means 70 adapts the needle carrier 120
to the plunger 20, and, how the connection means 70 is embodied to effect canting of

the needle 300 once it is retracted into the barrel.
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hooks will spring back to their uncompressed shape inside the recess chamber.

This configuration has effectively reduced the engaging force during injection,
and yet retains the positive locking using the spring back effect of the hooks inside the

recess chamber.

By pulling the plunger in the proximal direction, the hooks will engage with the
flange inside the enlarged chamber. The v-groove of the needle carrier will slide out
the protrusions around the sleeve of the barrel. The locking forces of the protrusions at
the sleeve (of the barrel) are always smaller than the engaging forces of the hooks
inside the recess chamber. The locking forces can be adjusted by varying the numbers
of protrusions, or dimension of protrusions. The needle carrier will be pulled inside the

barrel together with the needle. After the needle has cleared the shoulder of the barrel,
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can be any shape (cylinder, truncated cone and so on)
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to prevent the needle re-protrusion. By keeping the needle tip at the side wall of the
barrel, there is no way to expose the sharp after coiling. By pushing the plunger rod,
the overall volume of the used syringe will be smaller and reduce the space of the

container for safe disposal

The invention may also be said to broadly consist in the parts, elements and
features referred to or indicated herein, individually or collectively, in any or all
combinations of two or more of the parts, elements or features, and wherein specific
integers are mentioned herein which have known equivalents in the art to which the
invention relates, such known equivalents are deemed to be incorporated herein és if

individually set forth.

Although the preferred embodiment has been described in detail, it should be

understood that various changes, substitutions, and alterations can be made by one of
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needl e, the hub, and the needle carrier are canted
inside the barrel. Further pulling of plunger in
proximal direction will pull the needle carrier and
needle tip further away fromthe shoul der of the barre
whil e the stopper flange of plunger rod will touch the
ratchet protrusion and stop the pulling action. The
plunger rod is then pushed in the distal direction.
The needle tip will touch the sidewall of the barre
until it reaches the conmer of the needle tip guide. The
tipwll slide along the chanfer and the O ring wal
and stop at the corner of the shoulder. Further pushing

of the plunger rod will cause the mddle |Iength of the
needl e to bow downward until first bent is forned at
one corner of the shoulder. Further pushing will cause

the needle to formsecond bend if the needle is |ong
enough to forma second bend at the other coner. The
position of bending and the shape of the coil ed needle
is very inportant. The coiled dinension of the needle
nmust be bigger than the distal opening of the barre

to prevent the needle re-protrusion. By keeping the
needle tip at the side wall of the barrel, there is no
way to expose the sharp after coiling. By pushing the
pl unger rod,
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er, and the needle carrier includes a plurality of
lwbaokbsr. each hook having a deformable arm and an
enl arged head, such that, when said hooks becone
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2. A disposable syringe as claimed in Claim 1, whereby upon depression of the
plmger, said connection means is adapted to engage the needle carrier in an
. angularly displaced manner, such that, upon subsequent withdrawal of the plunger,

the needle carrier and needle become housed within the barrel in a canted manner.

3. A disposaﬁle syringe as claimed in any one of Claims 1 to 2, wherein said neck of
said engaging recess of said connection means is angularly offset from a longitudinal

axis of said syringe.

4. A disposable syringe as claimed in any one of Claims 1 to 3, whereby the sealing

device has a seat below the flange.

5.A disposable syringe as claimed in any one of Claims 1 to 4, Whereby the seat of the

sealirig device rests on the barrel shoulders.

6. The disposable syﬁnge as claimed in any one of Claims 1 to 5, whereby the shoulders
are substantially flat with sloped edges.
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11. The disposable syringe as claimed in Claim 10, whereby the locking mechanism is a

snap-lock mechenisr_n.

12. The disposable syringe as claimed in any one of Claims 1 to 11, whereby the carrier

stem and the needle hub are attached using the Luer-lock pnlnciple:

13. The disposable syringe as claimed in Claim 12, whereby a screw thread engages the

stem and hub.

- 14. The disposable syringe as claimed in Claim 13, whereby a female thread engages
the stem and hub.

15. The disposable syringe as claimed in any one of Claims 13 to 14, whereby the
needle hub is turned, thereby creating a seal between the hub and the stem such that the
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i ncl udes depressions, which are able to receive the

protrusions along the barréb-wall, in order for the
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as cl ai d a|n19 wher eby the needl e
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. the needl e, thereby cantlng t e nee
deformable arm and an enlarged head, such that, when each hook is inserted within the

engaging recess, the arm of the hooks Spnng back to their uncompressed state and the

head of each hook is permanently retained within the chamber.

19. A connection means as claimed in Claim 18, wherein the neck of said engaging

recess of said connection means is angularly offset from a longitudinal axis of the

syringe.

20. The needle carrier as claimed in any one of Claims 1, 2, 9, 16 to 18, whereby the
needle holding means includes a plurality of hooks.

21. A sealing device for use in a syringe, the sealing device including a flange, whereby
the flange is adapted to be wider than the opening of the syringe, and when inserted into
the syringe, the flange is compressed such that to allow sealing between the flange and

the syringe.



after the retraction of the needle into the syringe. - v
18 A connection neans as clained in daim 17, “h§B©”nh%7 20077
sai d connection nmeans includes an engagi ng recess y
formed with a neck and an ey arged chanber, for
engagenent with a plurality of hooks of said needle
carrier, each hook having a defornmable armand an
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19. A connection nmeans as clained in Caim18, wherein
the neck of said engaging recess of said connection
means is angularly offset froma | ongitudinal axis of
the syringe. 20. The needle carrier as clained in any
one of Clainms 1, 2, 9, 16 to 18, whereby the needle
hol di ng nmeans includes a plurality of hooks. 21. A
sealing device for use in a syringe, the sealing device
including a flange, whereby the flange is adapted to
be wi der than the opening of the syringe, and when
inserted into the syringe, the flange is conpressed
such that to allow sealing between the flange and the
syringe. ~{ ?/t y of- O 50 -24- 22. A barrel of a
syringe with protrusions having a pyran d-shaped head
attached to anywheére along the interior barrel wal
and/ or barrel sleeve for engagenent with the needle
carrier.



