- ;e3e<889: F: ~P<6<T<R] ?J 01 NOV 2002 PRE-FILLED CONTAI NER Thi s i nyeption
concerns pre-filled containers, cartridges and syringes. It rel a’be'g NG 12002

L

. particularly to a new formof syringe which can be pre-filled, fitted 5

with a hypmllmmmmmm | e and packaged as a ready to use product. The
appl i cant | y proposed various designs for the manufacture of

i njection nmoul«ggds<pl asti c syHREESLFOICE@MaAMNIERr ef erence is made to the
applicant's previous patent applications PCT/ AU92/ 00007 and PCT/ AU95I 00723.
In both of these prior cases the pre-filled syringe was sealed 10 at the
needl e end by L QBN 1 .ch r from t he
syringe. Wil s-'fmgrl{e apt)lgjpi é(;bantr?tgﬁnsslc g{ég&%@ugo@%@%ﬁagﬂ{gggg %ﬁ;ﬁ(’f’fﬁggmﬁ

i mpr ovemapide®mast @driiddledy fr achest Sorwhbf bytiragk Wweeh emrabkahb4iliptr fitted o t hese
devel gpnent s, the use of a seggrabl e stemto seal the syringe gives rise to

certaPn Vit adipereenichigedie agd pagkRqR 8k JEBEY (RIEse Prefdthe end of the
syringe is 15 C il acgch I K&S& - i i and in
use and this Cﬁ%%@@‘%@i@ﬁ%aﬁ%‘g?%ﬂ 8r |niaé vevre{tqg)trtlj%g oc%esﬁ%gu@ ?ﬁee unit.
Secondl y,mamufactystafninfotibnanotldat plestir speahes POT/eXd9h100éR3ehnte iis
necessary to renpve the stemfromthe needle fitti poderm c
needi o cRede & e medToqtcs PHuATS PR Aelratians hast defipBoBEeas o
separ at e st ERIGBIBAY 28 ey bBfh GthéSe ?F?or_‘lé@ees-ﬁhbﬁ)réﬁmea% HAGO WL &M g and
there exists the possibility of contamnation during the heedle attachnment
oper 40i orat the nesdimentjbyca closutehinn thedeamtofianstent whichi wapsepathble flone-fi | | ed
syringe \@Hi ch is sealﬁg. in ﬁ manner i ch addresses Iat | east. tof. sone
extent, the aYFF9%ul tVRLS AHer 8RPIGART hRISIOE: RIRPPEAIRe METRb I Ticant

descr i bedmp?SvdrmeMecon Graghiedi grodudte WhieRedd bRBANAVARDIBIer it§ thegyi ded a
pre-filled plastics syringe which includes: (a) a barrel; (b) a noveable
st opper Wevelppseents, thie usarefed sepasfie &iegm focseadl eeslyrings oiviesgisthiteh i s
integral w ek i i : .Syringe
renot e frc\g%tamgﬁﬁn%@%{il l'e: |rg‘{,‘%p%[glr'rf@2|nch ﬁ@}hgggﬁ@&?@e & ?cﬁqg%gyghp%e'gsyri nge
at i15 needbéepiipléitbtaceideanal; krdcks.—bodlV inl pdductSA-ahdORCG4El BnBGhisldan
CL.IVIITAE D~ . C *C7wWLN2*  ~v. ~qv 2~ 2 wherein an injectable liquid is
noused wiled 1P CRRIEGAPAURN BB TAYANPREORRVERR Iy BbpSPcaRdv: 2 SYesifie. and
wher ei n thehALHH YeseriBed® PCIPAUBSM728at RthddsBhR {RR&Vd fle sfaf or the
needl e fitti th of the syringe Preferably, the needle fitting includes a
hol | ow t fioms dhedneedie, fitting Before @ hypodgrmiingedie dan be qattatheshmitiisat i on

the 1 or mBFss Bk, acEuTR0S be SRR & 5 ERBRY e TaP RGP B £ om
t he gone.usAn FiigmaRNEh®IncOnBni@dnt bhdl itherel existBahé Ipsekibliing bt cose@higafibhti ng. A

l uer lock fitting incorporates a screw thread on the internal surface of
the peri phingthedeedigattachmentonaratien.screw t hr eaded engagenent of a 10

hypoder mi ¢ ”GWLse aANbBjekhof Qﬁ@g}r%s%ﬁtt IriveBtiohMBASE [FeC ansRAtiRY Qgﬁﬁd’gé n
conjunction wth luer 1Tock needle fittings are attached at one end’ to a
support wticlh i$ sseatad émlg nherineswhich atidressesoraddiebet to tsooverexterd, dmt o t he

central cpne aof the luer lock fitting. .The base of the needl e support

i ncl udes d%ﬂ‘@ﬁﬁ@%?@ﬁmitbejﬂ’i'gbga't? ﬁg%@%ﬁ‘%ﬁﬁ”@ﬁ "screw thread on the
intepgal surfagecRbrddieePRithPier gleséht WilehtieR thBad id Yr&lied Lbré-fAifed
hypoderm ¢ needle relative to the needle fitting facilitates engagenent. It

i s nost pagtiesryangaathiemicdydasnge of this invention utilise a luer |ock
needle fittin nd _t t he syringe be used in conjunction with a

daf'c g vt

(b)

hypoderm c ne éd to a conical support as described above.
a moveable stopper which seals the barrel at one end;

(c) a needle fitting which is integral with the barrel and which is
30 located at the end of the syringe remote from the moveable
stopper; and

(d) a closure which seals the syringe at its needling fitting end:
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" 20 The closure may be a separate conponent |ocated within the ba;u:?l @vrj
needle fitting such as by a friction fit or other suitable neans! rN M
.case it is preferred that the closure be made of such material and be of
such thickness that it nmay be punctuped readily. However, the closure is
preferably a wall portion which is frangibly 25 connected to the inner
surface of thewbardaielaronnjeotablee linnwers swutadewbdhint the beedl dctwesn ngeand

whi ch ext ends gcross t he (()jp ni ng in ths barr el l%)r needle fitti ng. Most

pr ef er abl Y'OVREOE) BORPE™ 8| Biat'BaU e N WO EHE ANG IHPHER P & MAt PAGOBf t he
syringe. RatdewRRQHE MRl ahaldhend R eI i yBeM dyimgeeedl e fitting

i ncludes a hollow truncated cone in liquid comuni cation with the interior
of the barrel PtefembB0 fhreefreedisd fitthar mdledes oz Uradlobe taumciatade groale, wakl
portian which isf conRect eF t.a t he inne{. sur.{qﬁ £ of the %)ng) anﬁi teinds
acros® i t SIIREATHENICH IS {h{IQuid ARSYTHRIGERE WitheeniNaHAT G iR AR ?\Eeﬁti on
can be | ogaf&dbfLl tRENheBAR ﬁttiﬁg iRInohS foh@ dNRUnYREH et ifrdigrR@dldeny bt ting.
Preferably it 1s frangibly attached to the inner surface of the truncated G
vwmaray MOuSsiphaenaaivall sERGed TronGihe suse GANLexarmgeosl 8asi7a figirOF/ thed8/e30422
C~. ~ ~~~ ~=r~, cone and | gcat t..least 2 0 t _preferably at | east
4 0 mm 1 AR fee D Mg a° BeF I e iR oo e B 3 el S R B pect ot
the wal | Parideosf PR perigherkenanveXhé famitabe screpethréadéd angdagément BF gaki ng
the seal created by the wall POI"[I onz i nadvertantly. 5 In order that the
syriife niaypasieraye maedie LNitpythehagedie ifdtingesi Hygodermaigppeedleshesedjiact abl e
liquidit_.] I t r it |.e rear
needl e ofcé{ﬁ%ﬁ%@%‘?’ﬁhggéﬂﬁtecks&%ggé ﬁ@gggeér\rﬁl %gnceh% Iéé]tué]ri?(%llé\%\ﬂiqgha (%égégﬁhe

cl osur e iwhiehss coaieat] holloweariddinfensigred terfit over bhd omée theecéntidlicome ofr

alternatively that it be frangible so that it may be detached or in part
broken avi§ luer fack iting. /TRarassL91 BedGaE SUPPPANRENEES qinasr Whiss 5o r el

by utili z ' j f ' of the
Cvent i ort TSRS o oot Rl S ThafmB] S (RERRIRR ! e
cl osdbe iwalh sealthatptwisiingh ofitthe hhypademnchic aeedks relatvé no ethrahepdiestifiegof t he
cone and -S'HE rtan%i blﬁ attached to the inner 15 surface of the cone. In this
embodi nentc't2FR CHABPPIGNE t hat the wal | portion include a circunferential

weakened sectipns azﬁoﬂgpr@c&ra@cﬁmetttaeié;&ir@@n@femié afvertiohhgtilisBn@nusiuidcRce of
t he cone. The weakened section thus creates a "tear fine" al ong which the

cl osure ngedie fidrg@nddthehtthe sysnge beraisey inreanivndionnwih & hypPademae t he
cone. 20 r L i { ; B8 Mto 1.5 mmin

t hi ckness#ée%:lgg?tglkﬁe(? %a@gwgﬁ%%ﬁ%@@ﬁ?g@%@?@le{'}w?s preferably between
0. 05200 0.2 mmThen ctdsucd mesys beVdhiseparaté dosnppossit hbaated withih ithe bermakened

ti whi t end || th t he. I ti this is.not
o1 of er r edhSRAIE RETELHHSL? ok EFTEN fbBE BN AHHED IS REShAI " SUFD CGRS I Hosuch an
embodi nengrefd @y thfsmetclbsureNse aibRl 6f SuGtePRitafialoihPbe S duth #iGgigse from
t he needl e flttlng.@ Whil st this would not adversely affect the operation of

t he syri rigat ittmaybe proctseddeadilesi rabl e to have the closure floating

freely in the jRj 1o ISR Wt LS ef erred t . ened
section extend’—lél‘bivrg%ﬁfbtlg?ehloggﬁjﬁst@#gedah&aéon@“3é§ﬁ|-|&)ﬁ3§}8@o '% %%ﬁﬁgn t he
cl osabe i connedkantatiayinheosuitfiee oftherbastel oate thd inhlee sadaee af thggnéddle

weakened section the 30 closure will still r in gttache o the inside of
t he need!8tipg @nAHigh&XENAs FEoshine ?WM?%&%@%&F%&%WBE- ogr

adj acent tardBgy fHeeElosiie’ RGBcAkdIWEoIRPRRNINHE N &8 GitiiE 8K B dyringe.

In the embodiment of the invention where the needle fitting includes a hollow

truncated cone in liquid communication with the interior of the barrel it is
30 preferred that the closure be an integral wall portion which is connected to the
inner surface of the cone and extends across its opening. In this embodiment
of the invention the wall portion can be located at any position along the inner
wall of the needle fitting. Preferably it is frangibly attached to the inner surface

of the truncated
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" ;~.~ Hov zoos WO 991 62577 4 PCT/ AU99/ 00422 The seal provided by th | I
portion nmay be broken by applying a force agai nst the wall porti on.emﬁm A8
.which incorporates a push rod of snaller diameter fromthe internal
di anet ewoahetdre cone and which is of sufficient |ength trewemshoibe wal l
portion may be utilized for this purpose. Preferably such a tool has a flat

5 end face sized to contact nost of,the surface area of the closure. Once
the closure is detached, a hypoderm c needle nay be attached to the needl e
fitting aomie and tdvatesyal leget 2 datiyn hod masteiiefarablysas. leadtted mami vehytheand nost

preferably where the closure is frapgibly cgnnected to the needle fitting,
Phe. pr o-4Ran 800 iR ERH goRa entd rr i BN Rrsee 8L Mo MAPABOR] osur o
openi ng KRG BdkendaiiPRERI tHE Gnite ek iBadd thais tREsNiSy SHEPOST! lordkRid BY tAB
internal cavity, said hypoderm c needl e being attached at one end to the

needl e swiplpeetioah@agdeeiWedl e support being positioned over (but not fully

engaged with) t leg fLtting, wherein a first, end of said closure
openlgng conddpt&:agp_g@%i ﬁ%%@&‘% myngga?%??eﬁ{ é‘?%ﬂgll!y %’_ﬁ?/ri' t't)/_'sarqgs'ée‘£§8ond end
of the wsegsethepipficiibld fqeandisi dedibRo tHdtitRetbsiiré RithersBé duRekfhsel i t i ng)
t he cl osure openi ng conduit bei ng in liquid communication with the

hypoder mcthedear aegalg o pigndards le sitpchhypedermin eerdie (iBfwhink caged| e

support r t l.e staopper,.en he syringe w.l!l_.cause the

cl osure th%‘é?‘f’ggfecgsﬁﬁﬁ%% de@&% ? éhgengér%\}&dgﬁ ttﬁ?/grf‘?%gl%l%@ﬂg e 9720

Desi r abl giteimativiegniiabhit @k ftdiRyitsik @3UREt RPIY PE detitedtoriis paHWokdrrbwhy! |
engagenent of the needle support on the needle fitting provides sufficient
novédRentfran thﬁenrmresﬂr@cguqmgettn(@ﬁtedn@m@ o Hee dlagrel by Wiizingray suiteklai t) to
br eak tQS Feal provi ded by the closure. Preferably the cavity in the needle
suppor t PR¢l udes an end face in which 25 there is a centrally disposed

aperture. Thanhygadeuaig presde efboditeht diitRE iMtiBRENSE Serirle RBRIGEED Wi thin
the aperture so that it extends away fromthe cavity. The cl osure opening

condui t 3 Yupeatedraapiopl needlediting and the spseis i ¢ walt poripe whichs extendsabut t i ng

i tn ndASe fis IErap Kabahe bl s Bob i B eRBRIT HRrer o T feena 30

of tibe uwpidedftmeddiy conduit is preferably adjacent to or abuts the
surface of the closure. In this way, novenment of the needl e support towards
t he moveabl e 18t Bipeembadimsntt ﬁel%ﬁ/ﬁs'*fgblamthat dheswallhporion firrlede oapress

he. of ogtiraminieRinChEaRensd Saafo 2t A8t o R Seifd by ol M, o ey

novi ng tdiefasy i etid cond.| YheWeakbhgd BeetibretHust dreatestnes ipet aRngnenichg
conduit will be noved sufficiently to break the frangi bl e connection of the

cl osur e the defere may ke detachag (alaastinparidram the smner sudace phthegcone.
come, PRl AE oA BhudbP O FASS 18 S NBEE LA Ao

the weakened section where it is preferably between 0.05 to 0.2 mm in thickness.

Whilst it is possible to utilize a weakened section which extends all the way

around the wall portion this is not preferred as the application of a force against

the wall portion in such an embodiment might result in the complete separation of

25 the closure from the needle fitting. Whilst this would not adversely affect the

operation of the syringe it is considered undesirable to have the closure floating

freely in the injectable liquid. Thus, it is preferred that the weakened section

extend circumferentially through about 330 - 350° so that when the closure is

broken away from the inner surface of the cone along the weakened section the

30 closure will stilt remain attached to the inside of the needle fitting and wiil be able

to hinge about that section at or adjacent to the inner surface of the cone which is

not weakened



- The cl osure opening conduit may be integral with and extend fro tﬂﬁ geiﬁze
support but it i's preferably a separate conponent. Preferably th#- B\
opening conduit includes a central conduit and fins 10 or ribs which extend
~ out war dl wotsnersef rom so to mninize the contact between t RETHWSM0L2 0peni ng
conduit and the inner surface of the needle fitting. This reduces friction
bet ween the surfaces. As an alternativge other closure opening nenas nmay be
utilised which does not incorporate a conduit but is sinply shaped to allow
li qui d passagéd.erefal dxanfiee tynBewd)t nPRIopgBRY R§ PEkRR i pR!yBe &fdetid rod
15 which ] SBRLL S |e ] f ssage
in the neéeqél'r%ft} rtti HS"’\Tm%t’ﬁnﬁE‘?‘gé’& &?@é%&ﬁ?ogﬁ@graeaﬁsoﬂ#@gﬁar%ﬁa@ 6 dﬁ:%ﬁ?%ﬁt t he

i nner surffaxe eh@fintehel nigadéer fof the rEne Redi wiabh ys fieufflceeritiléhgd teyreadlge al so -
i ncl udes an overcap placed over the hypoderm ¢ needle. A tanper evident
band may {Be WallRArted mavRmatiiass featus Berreset ReelRiahlk &hc & fpgg?a‘\b?if@rt

r enoval t 0 %@? C i f b LDy i1ts
fract gr e?gnfjh%%gn%lg%(?ﬁgnt 0 ‘Qf’h‘{é&l ﬁeyrﬁsggﬁ%t? I z?ﬁgh% C(‘:‘%St(;ugﬁ'r Zﬁg%%rwér:g
condui t priesurelés detaphiet] adnipoddiraict @aile nayels attathes ¢o dinsl naediedftticg of
contamnation. In particular, it is possible to injection nould all of the
conponent8aking spyringgrgady for immediatedddt nge in an aseptic environment. The

fi11ed and a9 aleR) chBdfodibref 3l WML SAE i RAghAFcbhAGksa 2 of oar

pl astic wap prior°to delivering th roduct out of the
cl ean envortoemestle fithrg, pthe- prelfiled syringeof theinveatioe lalsceinetides phaktdw t | oner s
vm'thQBheh oderm ¢ ne(ggAein posjition over the needle fitting but not

ful 1§ Oenddeie OPRNGLCasITn RYRRARSTYR Berlle NS AIPaSie SHBRRE NGNING/RR  ed
onto the i@%ﬁ?ﬁl %a%t])t/,téd?@ hYBbd&mit 'ﬁ%eafeogéiﬁ% g'rt%cﬁéd bt ohB ddtt e Riddid! | v

seal ed package. € conplete seating o ypoderm c needl e onto the
needl e fisuppod aredisaidl heedisesuppoot beigbyoditioned! o ¢but not fully-edgageéd?2 - WO
991 62577 PCT/ AU99/ 00422 6 to, be broken so that when the package is opened
renoval “Wih)ithe nReediting whergine aoliist €ap 2fi $aid, dasie) ORrriNg 88ddH iBpened

pre-fill ' e f t W] j L on by
Phe appl 1ostenet aftif e iRk Sa0RY 8 o SHEGRE e & 48 desiatoaaiing™, Y
packdfe reomdbités posifiemed] withinTssid prreedie fittiegl theaddsure peningecarfduitheeingivent i on
is pref er_ﬁzil%édrranuf actured froma ther nngl astics materi g[@ such

ed f s
pol ypr opy carmepnsgtien it the hypedgranic Aeedla@ndrRRiag qEaugh 51’1‘6%[ t@bspar ent

pl astics fmbn l4ha » ] . Lt r halige ar e
wel | knov{/ﬁ to ?Etosgg tg‘ﬁi?%&éé(?gr?pg E’Et gﬁ%&’gg%ﬁggeﬁt?{bt ﬁtteabﬁﬁvent% i gﬁ tﬁ?e now
descri bedsybpge efik cense the closutd opeéring cohuiptee bryaketticesdad romaeds bgfthe he

invention in which pre-filled syringes are injection noul ded, assenbled and
packaged 9PPYE st eril e environment and available for imediate use. The

enbogpment s anfsHRBNN thd (BAGH BF 1AW BEseaBbadRg | SorlitCs such that full

engagement of the needie support on the needie fitting provides sufficient

movement of the needle support (and hence the closure opening conduit) to
break the seal provided by the closure.

Preferably the cavity in the needle support includes an end face in which

25 there is a centrally disposed aperture. The hypodermic needle may be fitted and

secured at one end within the aperture so that it extends away from the cavity.

The closure opening conduit is preferably located within the cavity with the first

end abutting the end face of the housing with the internal passage therein in

alignment with the aperture in the end face of the needle support. The other end

30 of the closure opening condult is preferably adjacent to or abuts the surface of the

closure. In this way, movement of the needle support towards the moveable

stopper end of the syringe will cause the end face to press against the first end of



" Figure 1 is a schematic diagramillustrating a pre-filled syringe
within an outer wapper; 15 Figure 2 is a schematic diagramill USWQW%UZ

_the pre-filled syringe shown in Figure 1 with the wapper renoved and pri or
to the WM bei ng opened; Figure 3 is an end view of THHARPENR | ed
syringe shown in Figure 2 viewed fromthe plunger end; Figure 4 is an

enl arged schematic vi ew of the needl e5fitting and cl osure of 20 the

pre-filled rlneshovvn i n ure n enl arg vi ew of the
entral | BororetRensemraty 8 Rdvdiata Broseet fa B iR oiiiens oo
cl osure; thgl gwp%rtﬁrums oﬁtostﬁeer{&wé:ﬁmhg%@mdshreué@é@hz[; r&nab@ wieB& novddt t i ng
end of the pre-filled syringe shown in Figure 2 t he hypoderm c needl e

and needs$wfigenidupporeakpthsi frangble owwectiae CEfrtHe(fﬂO?eLhe taetbd| eeeidie fi tfrtmg; of the

ringe bu r ul | enent matcd ram
11 ustr atihtis Belade pliers FERR S Gt e Bale I BHife I ehown i n
Fi gure Gpy Jﬁj’de@rhld ReediEPesRr thieCo eloalft RREheoSHP Y lcldiamne opefilhg
positioned firmy onto the needle fitting of the 30 syringe; .0.~ 1rQv

20e2 WO O@IBM577 7 PCT/ A U99/ 00422 Figure 8 is a schematic di agram

passage thr oupte e e Bl a%y beToRel Wi KT AoN e nas

been Opeﬁl@éﬂleEUEHdS@thitfs @eﬁé‘rhslveés@pdra@r&ﬁﬁmﬁéntpn of the closure opening
condui t; |0$ure 10 is cross sectional view of a renopvabl e band i nt ended

for use |n h mfergbbmthsmswp qnenmgsmndm ipoledes trecentib dondiit anddifise pri or

embol et Mot Rk o BEFTAM FelarReh 30ub miE R ubE DBt TG .
FI gur e lobsredossHiveiBondUIl SR GREIMhal safadd of (he masHé ﬁttfn?t tTHY rédgeerf the
pre 10 filled syringe illustrated in Figure 11; Flggure 3 is a schematic

di agr am foictiemdedreenthe ﬁérfﬁﬁeﬁ\caﬂseénc@if%nawet pthefealosuse fopaningy Mmeansst r at ed

L_ In dgldg E;@S&éjﬁrﬁﬂ@geg \Whire dc}es ﬁgt I%C(?T%O%qg taI condalt bt ?snél%b'lyoghapedttgeallg%u bl e

liquid passage. For example the closure opening means might be a solid rod
15 which is of smaller diameter than the smallest diameterlof the passage in the
needie fitting with guide ribs which are configured to contact the inner surface of
the needle fitting.
Desirably the pre-filled syringe also includes an overcap placed over the
hypodermic needle. A tamper evident band may be provided around the base of
20  the overcap so that prior removal of the overcap can be recognised by absence of
the band or by its fracture.
The embodiment of the Iinvention utilizing a closure opening conduit
provides significant advantages in ease of use and avoidance of contamination.
In particular, it is possible to injection mould all of the components, assemble and
25 fill the syringe in an aseptic environment. The filled and assembled syringe may
also be hermetically sealed within a clear plastic wrap such as cellophane prior to
delivering the product out of the clean environment.
The pre-filled product may be delivered to practitioners with the
hypodermic needle in position over the needle fitting but not fully engaged. In use
30 the hypodermic needle may be pushed or twisted onto the needle fitting whilst the
product 1s still in the hermitically sealed package. The complete seating of the

hypodermic needle onto the needle fitting causes the seal formed by the closure



needl e with support and overcap. 15 Figure 1 is a schematic repres ”LWVOQUUZ

which i.llustrates how a preferred enbodi nent of the invention nighl be

_ presented for distribution to doctors and other nedical p itioners. The
pre-fill é’%f)%%’/(}l?"ﬂge 1 is preferably manufactured by inj ect%cgﬁk%gﬁq%ﬁ%ng al |

of the conmponents in an aseptic environnment, assenbling and filling the

syringe in the aseptic environnment and®sealing it within an outer 20

wrapper 1¢, pEnGoR¥h IA9fat WHUCIhel BabilddeSts! 8b&tkdMd RO dGePh hiee

packagi ng ?n rI;t?ré)ure 2, ianwges aB%ar rgle(;'els 13% and a %nger ero o?%gﬂél xed to

a noveabl eestleppercd (iMpreszbl)eprovoiepean dpspad $re4ﬁéedbay|_meage atadnrarsgd - t he

other end of the barrel being sealed b closyre 9 which is integral wth
a central a_f‘iju’?fﬁa?%s&eEWE tfsﬁgrﬁ?'_‘“f’l?é‘_oﬁg}‘lgaal%p 'P"f“_ﬂcf’hﬁf P‘g?jgton?hé’aagh%rr end
of the syrihgRts %ﬁﬁe%@ﬁﬁ%aﬂeratnb%gfckégfﬂa!“bfegn\%@ehab.eCt able liquid 10 and

d wthin the barr

this liquid is house la between noveabl e stopper 3 and
closur® 9. An hgpautefitied piesd! syringesofstheuimedntion me eddferatiyp poartufactutealed! e

support 7.inclugdes an internal cavity 7a (best, seen.in Figure 6) and is
o5l 11 onedloB BrNeRRSHER Il SHih P8 FaRIEDYsAS O SHERME B g 13
I;i(}/ipoder M ehd\RRASnsiuténtnld 8% Eﬁ’g\la&tibé QA é@mf"p@}dnﬂaew&hﬂﬁﬁy' ty

WO 99/ 62577 8 PCTI AU9910042 hol | ow cl osure opening conduit in the
nat ur e of Qihsrepstabteematenialdre (vegjbknoveetnthivee tseilied i fiegat.e 6) i s positioned

bet ween needl e_su rt 7.and closure 9 and th e of this tube.in

ol o o EXSRBR o tERuso e fef daihhed HcBiarthos ¢ et

bel owg 5 ' he | FEhib&idpel d i n
hosi 110 DeoRed BrfbdiffEn, o e LSRR BRI AU RnSpY BE Inbdticht

Fi gur e 10moltided)easdemnbiéd tandgpdckaged oni aciterileseraviroootent grel apaiabie foval | 15.

Figure 3 illustrates e syringe fromthe plunger rod end of the syringe,
Showi ng. t HITEAE 4SS 1 TS rindents ar snaratin 42 Rlolite ARy k- 16
These 10 feat UERgré€isSh AL P 68 tinky. Aldd QUi g@@% nt of
the invention b%‘?rit I\?vi I ;%Wg'ee gr')pp)eégirrgrpgig thé![nfga%f;)r??pééd %wlp euﬁger égg or
noveabl e stthppar onec haappen as known in the art, woul d be adequate for the
pur poses of the present inventjon. Fi e d.illustrates the needle fitting
end of5the pr e IS eds <y PGS aAan IWEUAfigg e bre-files HEREESTMN g
i ncludes iGRatNAth iHeUlepberrentRdlai A6k 1 tRESL NS Bbing'Wpehetal | 15. This
is in the h%?ure of gs@?\)darrd "l uer chk" typgyneedl elngild{pti ﬁg' and is thus
sui tabl e for uB@ure 3dergruend view of thie predfilieddwyridgésboderini liganed? newtde
support of the t I@e as shown in Figure 2. The peripheral wall 15 includes a
spiral ri Broﬂbﬁ\ﬂ‘ﬁ ’P}g‘?rfgﬂdl'i tates screw threaded engagenent of needle support
t?) t20 onto the pRReEQ i§idndMergbd schBRmAIBEAG of tid hB&dId FithRPafd cRRERI B8 22
et ween

20  the pre-filled syringe shown in Figure 2;

Figure 6 is an enlarged view of the central cone of the needle fitting shown
in Figure 4 and the associated closure;
Figure 6 is a schematic diagram illustrating the needle fitting end of the
pre-filled syringe shown in Figure 2 with the hypodermic needle and needle
25  support positioned over the end of the needle fitting of the syringe but prior to full
engagement;
Figure 7 1s a schematic diagram illustrating the needle fitting and
hypodermic needle assembly as shown in Figure 6, after the hypodermic needle
and needle support have been positioned firmly onto the needie fitting of the

30 syringe;



" peripheral wall 15 and central truncated cone 13a. Different from aﬂj NOV 2082
standard luer lock is the provision of a closure 9 in the formof an
..integral end wall portion |ocated within the central truncated cone 13a.

The cl oW@r96%7hhi | st being integral with the inner surfd&@/A{°08Heral 25
truncated cone 13a is frangi bly connected thereto as is better shown in
Figure 5. Adjacent to the inner surfafde of truncated cone 13a cl osure 9

includes a tear |ine_8 ' cirecunferenti or.tj c t hi ckness
such that - appi PUS Pon o cnorafeddga ShRiuR v B r R Mind BRI FEVEDLI 6
stopper grdiiRd §\ithger andiithe eshss¥pe tBUGH! WhieRUBE hRetablosblie ¢an fiear away
fromthe inner surface of truncated cone 13a 30 along the tear line 8 of

reduced eh¢ckgcdesurphasHeesmeraiiadznt shown the syringe is nmade from

pol ypr opyl ene | osur { i i T ar line is
about 0.1 mm flﬁﬂ%}?éﬁ(%ggse%ragﬁé%grg%n%gér; gﬂhﬁer}:’%mé%léggﬁﬁg C@x?éﬁ'd ar ound ~
~ ~0\5 200z WFigBI520 (e a Lrd¥sIdctiBRAIONAR &f bhrembvhbleddanauniepdeadsr @fe @l osure 9

so that when a force is applied against the closure, at |east sonme part of

t he cl oseldingian oyerpap i aesHenevet ibethygoramae neadRRIOT & Ustuncat ed cone 13a
to | t j i f
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truncated cone meter o nner’ passage centra

t r uncat ethecpventibdautiligingl a gbublg didddRypoderiitandeaiia:el side of the closure 9
so to accommpdate the closure when it is detached and fol ded back by tube
21 The oper atfigHref2 ihe sshemage represerfation af therneas ttingiendmfdoe #5¢6, 7 and
8. I Fi . 111l end of the syringe is shown with cl osure
9 sea ingﬁgﬁaﬁggkﬁﬁﬁg%%%%ﬁ%ﬁﬁéh%gﬁ!the product woul d be supplied to end
users. Needl eFigQres UBROE schdmatitogiabtned tiy end tdfehe enincatedt carecat 8@ cone
13a but tine flange 7b of needle support 7 has not been engaged with the
screw t hPeedle iBing Bystrededin Figareyd2i dfbral wal | 15. Tube 21 is |ocated with
a first end i t i . LLY, i her end
i n abut nent Agg?ﬁgbﬁﬁﬁéiggﬁégébcggﬁgﬁggaggn%ﬁggéé¥lﬁgggge§gﬁtAg ﬁggésage 21
a whi ch heedit mdthestipporitdraf ovdrcap. in direct fluid 15 communication with the
passage 5a in_hypoderm c needle 5. Tanper indicating band 4 hol ds overcap 6
in pbsition. FHOHIR d B asehematie repeagestatioptwhigh dliupti@tes hewps drefariesy

i . . . . . ' f f
contra EnbSHRaothe i idthe BrEGef il ibllon, ¥ JoBltEs s 2o ©
f orce t ootheenzriicl peactidioners. CTid precfilddadyringad id préfetdidy dianafictureddy t he

noveabl e st opper end of the pre filled syringe. This force will in turn
nove t heilfREEAN dnaulgingr all »f the cRBWOHRNIS inramasertis epveNIRNt Fesambliige t he

screw th 20 J . preferre t_ 1) r e. Used J n,.aonj Lon with
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and 2®Owawtsppend 7noveabl e st opper end of the syringe. This 25 novenent of

support 7 causes a force to be applied to tube 21 which in_tu_rn,aB%Ifies a
force to closli@syinga,diwlich is iiystiated withayt the Aelestive padRoNg iNdde

central &r d 0, I n e r di ment
shown m ll%i g{‘}ﬁ’g’te ?ﬁtgem el;fgalalﬂhegg)l% 'Jr?g[@ea&xer?dt&a%owpo‘%@éf%ﬁ)&émg'
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clearly seen in Figure 7 30 Preferably tube 21 is chanfered at the end.
This facPPRleabysa lpsyre Sswhichds iptegralpgtna Geptrgl frHecated feRBcP8hE®13a when
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injectable liquid 10 and this liquid is housed within the barrel 1a between
moveable stopper 3 and closure 9.
An hypodermic needle 5 is secured to needle support 7. Needle support 7
includes an internal cavity 7a (best seen in Figure 6) and is positioned over the
30  end of truncated cone 13a of the needle fitting 13 Hypodermic needle 5 is holiow

and 1s In liguid communication with cavity 7a.
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13a The opened closure 9 is held between the inner surface of truficat

cone 13a and the outer surface of tube 21 once needl e support 7 has been
Cfirmy eNQAR67On needle fitting 13 In Figure 8 the needPETAUNDMG2 end of
pre-filled syringe 1 is shown ready for 5 use Tanper evident band 4 has

been renoved together wth overcap 6 &nontrast with Figure 7). The

i njectable |i d 10 can now be ex of syrin 1lint rection
of the arrow ghbﬁ)r‘low (f‘ﬁ‘ﬁ%r%oeé" ﬁﬂglr“?‘u ptﬂﬁn@‘%twer Q4 a2 B@E?rt%lstug?leéj{needl e
fitting en |Hfséé?1eb%bfér' 0% uﬂaes qugngtléﬂeWtBéc}w@BH%ééhlé %tpgbheﬁtém of the
arrow in gure 8 through e passage 21 a and thereafter rough the

hol | ow 1@ldwupe)c93ram|dcthmeeddaeof5thrs:|tgbe an9corgurctonhentat needlepsgseEmt &t iron

showi ng tube 21 and Figure 10 i n enlarged cross section of tanper
evi dent B&HRFIUNG Hﬁgetgg'ﬁdquﬁﬁ??fggé %%n internal rib 14 and an end flange l4a

adapted to cl 'k@ﬁ%ﬁ@h'ﬁlg neB8lefd fé"tﬁ%te@?ed)ﬁy AN evertapds w%ﬁ:rﬁ@ r@ld ﬁ{]@fgsﬂii&?

enbodi nment of e invention is shown in" Figures 11 to )
enbodi nety,a sirqunifarertiebiband4 which ischowas dull dethilvm Figureé[aect to the first

enbodinment of _t he invention,are sim/larly nunbered i mary difference
between the e %‘?grﬁ%'ﬁg qﬁ@‘ﬁ%‘\?@%?ﬁﬁ”ﬁ‘@%p?rfp?ﬁrﬂ égpél to 14 to that

shown in Fi gumggﬁjré 3muéf?ategqneeéwmgtsh@orn%btbmng@a‘ réd BRYT& Beddiffinghe use of
a 20 doubl e si hypoderm c needl &. Turning to Figure 11, there i's shown a

pre-fill sthosyng thyentl preissct2, rﬁageasbmcrréﬂang@ 16 aﬂdugrmng oitis 21 Ban@ihesemoveabl e
st opper Needl e fittin nc ud trupcated ne 13a and a
er | Diler dpatiia arpeshown SHG i PreEPiRAiparBulal arhiedigenton it bupafatippor

7. In co Richesd I

hypodermrtbtéjli (rj\}zneﬂolllll g)etSBE?(tends Fﬁﬁﬁggqﬁ‘é ﬁeghﬂ gﬁ%&podrr?@g%@e %S%ger

shar penednastainiin,| as knednwint thienadawawd be. ataguate Her phe durposes af senbl ed

and filled, the Shﬁ gened end 5b of the hypodermic needle 5 is |ocated
cl ose toPREREHAVENORont act with closure 9. The needl e fitting 13 and

central truncgififte Wlgstiatas M nEB@WTitliry BhaHhe Bfe- ﬂﬁ‘écﬁb*} gt Shél ¢s 12 and
13. In order to ensure proper puncture of closure 9 e sharpened end 5b

of hypodéigire Reedlhe Beedienfiting includee autp':pﬁral tmn®t¢d taopé flGAI gndra o
.neefidl e t t i Rgr\?j‘)ogtgf @?gﬁﬁ rrﬂ% }salp\tthé r:]\%{ure ofa stgndgargelue(r)?oc&’eg/pcel r?eseedlet o the
ﬁttlng and is thus suitable for use in conjunction with a standard hypodermic and
needle support of the type as shown in Figure 2. The peripheral wall 15 includes
a spiral rib 20 which facilitates screw threaded engagement of needle support 7
20 onto the needle fitting 13. The needle fitting 13 has an opening 22 between
peripheral wall 15 and centra! truncated cone 13a.
Different from a standard luer lock is the provision of a closure 9 in the
form of an integral end wall portion located within the central truncated cone 13a.
The closure 9 whilst being integral with the inner surface of central
25 truncated cone 13a is frangibly connected thereto as is better shown in Figure 5.
Adjacent to the inner surface of truncated cone 13a closure 9 includes a tear line
8 being a circumferential portion of reduced thickness such that application of a
force against closure 9 towards the moveable stopper end of the pre-filled syringe
will cause the closure to tear away from the inner surface of truncated cone 13a
30 along the tear line 8 of reduced thickness. In the embodiment shown the syringe
1s made from polypropylene and closure 9 is about 1.2 mm in thickness The tear

line 1s about 0.1 mm in thickness Preferably tear line 8 does not extend around



PCT/ A U99/ 00422 11 end of central cone 13a Wilst it nmay be Iocataaamflhzﬂﬂz
very end of central cone 13a, it is preferred that it be |located a short

. distance within the cone. a g 0.5 mmfromthe end of cone 13a. It wll be
appr eci woex9/6237at i n use, securenent of needl e support 7 FQIVAYPIEA428 5 needl e
fitting 13 will cause novenent of the sharp end 5b of hypoderm c needle 5
towards and through closure 9 thus brgaking the seal forned by closure 9 so

that the injectable liquid 10 nay be expressed fromthe syringe msimlar
manner (et MICGUSHRTEEE G IPSIESD SO b WD #iTPEE eraRRIFHCAAENS Bar 0 14 i s

an_enl ar gggheeRf RAENEGhE Yarif thyY RRAGKETWAI AR GttachdtERMhe |9n§’er5§wé%§t 7 and
overcap 6. It wll be evident fromthe foregoing that the preferre
enbodi neoft tsursfatedheoneviéatsootn lasve tHeusbsareet] alacheadki®ca pbadnadfdhe st ti e

manuf act ured, assenbl ed and aled within a per all in an aseptic or
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mechani sacdoonmogatei thg cldseirs whien dtas idetaatied\eaidedIdeg bargdyitobe 2he needl e
support 7 ontgo the needle fitting 13 there is no need _for the_needle
fitting nor tﬁbe LSRG 'Q“SCE[S'E)%F‘Y”Q% ﬁé%@éﬁo%g?tﬁ L RgurehReh@ndrit

possi bl gnC ENatd i t Ther : ~LN ease
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and/ or atthei svirimge. niisbie hrwdéhe prachest evduddi ibeesitppied do reref osersdeNeedlbed
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plastic Médl@%ﬁf)whcﬁ‘hé@ﬁbt‘géén )@n@@beé‘ \J?f?ﬁrt][h@écré\hh éa@ﬁd@ﬁ@r_'\ ©0SdfaReer Wwhich

h
seals the barrel at one end; (c) a needle fitting which is integral with
t he bar regridhegalwalt hs.i Subeatie tbcated with arfitstofnd ineatsymentyagaiestdhe ehdom t he

noveabl e sto : and 10 (d) .a closure ich seals the syringe at jts

needl i Nt PTG @i, WipabelatRermend o colBnen, #5ing he REEAFR TR ¢ he
barrel Dbphyeen Ade angumadpRssdqPpeh wiieh id@ighés dbanand ¥heiufept filgg cl osure
is awall portion located within the barrel and/or the needle fitting of

t he 1$yr i eapamupicatiop vttt thel passapadsia in bypddegmicaneedlaiSnellampet Indicatingwher ei n
t he wal | é)od;)lti OEj 15 is féanai b{% connected to the inner surface of the

barr el o 1 R S NEFRE/P BERUGT the needle fitting. 3. A pre-filled
plastic syri %?uﬂﬁ?@h@%e'ﬁbe@i@ﬁﬂhéé’ﬂ?ﬁbﬂh@ ér@QTI%'éynﬁQétdft@Hﬁﬁﬁt&nds
across and is [ocated within the opening of the barrel or of the needle
fitting.closurg 9 Aasr beén detatheddfsermctheyinnagysudace: iodicaptiali tiuacatedwonsf cl ai s

1to3 rein,the closure.is_|ocat whol ly within the needle fjtting of
t he syr%. &refrﬁﬁlé{'-f 15 43y ?ﬁ"ﬁ%‘fﬁf‘fq@yﬁ% A% s cfoé?efret(? ioi)(e&w heof
cl aigme IcitqunfferdiRiab band e inveld diReEtidrosr the MRUEaIE stosternBiEbf de Pﬂéi is of

such thickness that it may be punctured readily. 25 6. A pre-filled plastic
syri nge @iedcpyingsd i thisidgreenwilloin turai meve the eegiee support he furthal @ntpi t ti ng

i ncl ud d the i i f. whi.ch i,S, | i.qui d
communt CEenaned, 2PRe RS THE Erodee the PighinfiAd 20 fis PRarEel Indtdng s oy ¢ ne
cl osure bhé usea@kirconjunclioRr Wit lal vAsting asfidrt s& 46 i Stesv Ake HeridEGupgoremy one of
clains 1 to 6 wherein 30 the needl e flttln&IS in the formof a truncated

cone surPWarestiabgone jhaa ppHdewardadhe ragueeble stpppenend efdhe syBngen ppie-fill ed
Plasis ¢ et 27 SpBbAH chlls@l%, R % bl AbiRdlidl fink IOSHRLD i RnCl 05T e

is a separafe conpon sl o arrel or wthin the
needl e fappliesga Goray tovelogMPe—bl SRRINCECEIdar dwdy’ Rofrthd Madd slifface df3 9. A
plastic pre-filled syringe as clained in claim1l wherein the needle fitting
i ncl udesc%'ﬁr%ﬂé‘ﬁcétﬁﬂ’g@%i $palongdaanlingi8c dhthe preferrrbembedmentsNewn s in
liquid c tEat han, i th t i.nteri | . S created
by Tt he oToDUDKE 7o ISt Rl §8dkl" e Bliefd B BRL il bR etdies el Uht Ch
i S connecloedreSahd thie it nages W faee sife bBecdrn Wacalkeady csmem andigiréends
across its opening. 10, A plastic pre-filled syringe as clained in claim9
wherd n F FF'efeWgﬂ'M t“g’ﬁrm Srehamferdaid@endan{hip faGiitatss easyngsarHen PEHEEh of the
i nner wabk ; [ - ry as

ol ai med T P GGHRREELRD e e BrohRElS Gl BsbEbR B B B2

f rangi bl yneant dohtetthet tobe el isnasy lisely tacempletelyaldtacmtet edsarent frandtheocat ed
at least 2.0 mfmmfromits open end. 12. A plastic pre-filled syringe as
clainmed in claim210 wherein the wall portion is frangibly attached to the
inner surface of the truncated cone and |ocated at least 4.0 nmfromits
end. 15 13. A plastic pre-filled syringe as clainmed in any one of the
previous clainms in which the needle fitting is a luer |ock needle fitting.
14. A plastic pre-filled syringe as clained in any one of the previous

o Y '



16. A plastic pre-filled syringe as clained in any one of clains 10 W;?Jﬁv 20

wherein the closure is a wall portion which extends across the inter

. passage 25 of the truncated cone and is frangibly attached to the inner
surface MEYP&F77 17. A plastic pre-filled syringe as claifddAYH %423 m 16

wherein said wall portion includes a circunferential weakened section at or

adj acent to its connection to the innetOsurface of the truncated cone, 18.

A plastic pre-fidl ri cl ai i i 7 rel i d |1 30
bort ron 1 S bk G BURRARE Bhe” L e bkl e M1 R ph B <t et e
section Wiee® sutfats obeLNERBd GoRS 11PEN AIckhE . clitémMaurfackdf elte 8 $ .ond8.neBdRl astic
pre-filled syringe as clainmed in claim18 wherein said weakened section

does not &xpeeid 7d1as hase fWmy argrgrd emeeorie(fittigr 13 on

ol asti ¢ pro-f1 T E9ES FGDeEdectnh e o mriiiee syhps 7 dp Shekl Gaskdnta

secti on exkendantyer evidkat Batd alHag BdunoegibveativgetReswlh boedap cwehtrhat when
the closure is broken away fromthe inner surface of the needle fitting

al ong t he Wilbdk@wed )seths tieatafie dingislut@ can npwrkeraxpressedentdf sy6ingre! imner
surface o . ne (AN ' t ' t
section agh%pﬁ%gioglc(gﬁb gtaéﬂo%%ﬁ%{ﬁgf F@'le'% g(t:b& @B Lf‘ﬁﬁ%@eeg?gd ?'Ib t'?)wa 5%41 Yichis
not weakemeddleXitind\epbasttthe syfiagéi | Trediiquid i100willadosd & e dirgctisty ot of the
previ ous clainms which further includes a hollow cl osure opening conduit, a
hypoder ni @rieseth Eiciiel & teudh dhe assrge ahd Apd dhereafter thpughithe yhollow d
hypodegg m j 10 attached at one end to the needl e support and
said ﬁgedﬁgagﬁgbﬁ?ﬁg%@géb positioned over the needle fitting, wherein a
first end of sgigliréloogW ecangiid gepregshtation ShoWrigtlubBed Bhd Higure i (is
internal cavity of the needle support and a second end of the closure

openi ng c@ndenlarges proseisestien qfi lEmnerseNidemeane 4 i tThisngand Haclgfes @ne
opening ¢ it hei N, i qui i i e raa ¢ needl e
and boi ng hPHEl (B°H L ptiten e fafiRl TR SR e O I HBRGE 8 6 (e
nmoveabl e sieppere.end of the syringe will cause the closure opening conduit
to break the seal Provided by the closure. 22. - Aplastic pre-filled
syring@ as cl afReritarpatieaembodimand afithe dmentien ds ishewntin&igwies utletopéni ng
condul t 1 g, $hic b hiRimbHl < ANSPRSARAL Bfinb0e dBEEHIdH SHRRALhed Yol g Need! &
fitting provides surficrent novenent of e closure opening conddi 0

break t he epfildiment bfiéite iyvdntion cares bintilarld nurib@edst Taeppembanl différéndd nge as
claimed in claim?22 wherein the cavity in the needl e support includes an
end face PetwWEE ke ekodigent o8 tbe dnysntignsphavey inddgresel 1 4 Y to Ahal asti ¢

pre-fille i cl al [ [ j Y, ] dleis
fitted an héé’édﬁgﬁgg%so*ngégﬁ’g C\?\AH?%Jin% ‘{Wﬁé’?%?pe?{ 5{; glo%gr%tﬁea[?ﬁgg{ egesg)ggaort and
ext end8 awayblersided hgpadermioneetdie. A pl astic pre-filled syringe as clai med
in claim24 wherein the_ closure openi n% conduit js located within the
cavity with théufingto digurgniil + thede dhshewa adre-fled syringr o whichy Naf th t he

i nt ernal [ J i i f.ace of
the need! Souebeart PORORF L2 Bl eDiFRbale it £DREcle Btk LhRRRs 78
wher ei n orentaldrofcatdteconed $8a @andpeperighetalingall 151 Thadjypodatmit meedicabig s t he

surface of the closure. C\._.nir.uin~tAU .. Sh\'W)ELE .1 J' 1422 CL/ r: ~
UlG  ~r ~ fijed to a needle support 7. In contrast tothe embodiment shown in Figures 1 to
25 10, the hypodermic needle 5 extends through the needle support 7 and has a
sharpened end 5b located within cavity 7a. When the product is assembled and
filled, the sharpened end 5b of the hypodermic needle 5 is located close to but
not in contact with closure 9.
The needle fitting 13 and central truncated cone 13a are shown Iin greater
30 detall in Figures 12 and 13. In order to ensure proper puncture of closure 9 by
the sharpened end 5b of hypodermic needle 5 when the needle support 7 is fitted

fully onto needle fitting 13, it 1s mpbrtant that closure 9 be located ciose to the



15 27 A plastic pre-filled syringe as claimed in any one of clains Zé to 26
wherein said closure opening conduit is integral with and extends 9 Whﬂﬂﬂz
. needl e support, 28. A plastic pre-filled syringe as clainmed in any one of
claims WO P6296 5 wherein said closure opening conduit iRCTAURNAIZAL e
conponent. 29. A plastic pre-filled syringe as clainmed in any one of clains
21 to 28 wherein said closure openi ngticonduit includes a central conduit
and fins or ri bs whi ch extend outwar t herefr 30. A plastic refllled
Syr i nge. 859 6 BPNEA] SRy JRBISHL By BRlcsE RGP BE M L AnG 6 FRR Aol des
an Overcap, ,Peaar@féer%%a%Iﬁ%ehbf@é?fggrangrfornagpﬂn%e vithin thePbésd 1€q Py 8-rhivd | ed
syringe as claimed in any one of the previous clains mhereln the filled and
assenbl ettosytheregd ofsoheri®ati cal |y sealed within a clear plastic w apper.

32. A t hod of i -filled i f
T5 claims 21 Cwibhe AMBRAHEIME hygscRematiel Boede sHeRRd dHIVaRE ed onto
t he @edhge@éw G i dc%atusts o RIrREICF the shé‘rpa%rQPS%F hgsddarmreatadle Backage.

| al me al m 32 whereli n the novenent of the hypodermc
needl e omvmrdhendemlughfalamre\@ thas besakingethel sesal fenoely n@sutm@ltsotthab br eak

t he seal rOVI clos e. 20 3 e-filled plasti e as
Lo vea i Biectaitle Tt T TRebt Groressan oS rhings Gy i hin manter (67
t her mopl ﬂﬁatm%crr@oammesp%éttoﬁhelr@atén%w.aemI led syringe substantially as

her ei nbefore described with reference to what is shown in any one of the
drawi ngs. c wrigure-ddiwvars enlarged-representation of -hypedernsic gweediA5, Acedk0 L. A
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uWg- =I KZgp\ WF*A7pn~| wr ngb] X] ca] ca] ¢ al] c. a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] caiveaiian apclaqlsieqtea]aﬂda@@cr@]ed o car]\ m o‘ﬂrméqcztar]edalascemb)e I D"

L et
“may- BE/ rATRUMMEP B &Y deole? wath3 4ot intITheK o] ééltﬁﬁllﬁﬁlo@ualaﬁa] gl ca ca] c

a] c&aU] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
al 0415 SEWESEIRE faEE6 POTeat 1he FREBL e >fow® Mo For@aination apd be removed only
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extends across and is located within the opening of the barrel or of the needle
fitting.

20 4. A pre-filled plastic syringe as claimed in any one of claims 1 to 3 wherein
the closure is located wholly within the needle fitting of the syringe.

5. A pre-filled plastic syringe as claimed in any one of claims 1 to 4 wherein
the wall portion is made of such material and is of such thickness that it may be
punctured readily.

25 6. A pre-filled plastic syringe as claimed in any one of claims 1 to 5§ wherein
the needle fitting includes a hollow truncated cone, the interior of which is in
liquid communication with the interior of the barrel once the seal created by the
closure is broken.

7. A pre-filled plastic syringe as claimed in any one of claims 1 to 6 wherein

30 the needle fitting is in the form of a truncated cone surrounded by a peripheral
wall spaced from the cone.

8. A pre-filled plastic syringe as claimed in any one of claims 1 to 7 wherein

the closure is a separate component which is located within the barrel or within

the needle fitting
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15 13. A plastic pre- fllled syringe as claimed in any one of the previous claims in

which the needle fitting is a luer lock needie fitting.

14. A plastic pre-filled syringe as claimed in any one of the previous claims in
which the closure is puncturable by the rear needle of a double sided
hypodermic needle.

20 15. A plastic pre-filled syringe as claimed in any one of the previous claims
wherein the closure may be detached or in part broken away from the inner
surface of the needle fitting or the barrel by utilising a suitable tool.

16. A plastic pre-filled syringe as claimed in any one of claims 10 to 13
wherein the closure is a wall portion which extends across the internal passage

25 of the truncated cone and is frangibly attached to the inner surface thereof.

17. A plastic pre-filled syringe as claimed in claim 16 wherein said wall
portion includes a circumferential weakened section at or adjacent to its
connection to the inner surface of the truncated cone.

18. A plastic pre-filled syringe as claimed in claim 17 wherein said wall

30 portion is between 0.8 mm to 1.5 mm in thickness except in the weakened
section where it is between 0.05 mm and 0.2 mm in thickness.

19. A plastic pre-filled syringe as claimed in claim 18 wherein said weakened

section does not extend all the way around the wall portion
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the closure is broken away from the inner surface of the needle fitting along the

weakened section the closure will remain attached to the inner surface of the
5 needle fitting and will be able to hinge about that section at or adjacent to the

inner surface of the needle fitting which is not weakened.

21. A plastic pre-filled syringe as claimed in any one of the previous claims

which further includes a hollow closure opening conduit, a hypodermic needle

and a needle support having an internal cavity, said hypodermic needle being

10  attached at one end to the needle support and said needle support being
positioned over the needle fitting, wherein a first end of said closure opening
conduit is positioned within said internal cavity of the needle support and a
second end of the closure opening conduit is positioned within said needle
fitting, the closure opening conduit being in liquid communication with the

186 hypodermic needle and being of such length that movement of the needle
support towards the moveable stopper end of the syringe will cause the closure
opening conduit to break the seal provided by the closure.

22. - A plastic pre-filled syringe as claimed in claim 21 wherein the length of
the closure opening conduit is such that full engagement of the needle support

20 on the needle fitting provides sufficient movement of the closure opening
conduit to break the seal provided by the closure.

23. A plastic pre-filled syringe as claimed in claim 22 wherein the cavity in
the needle support includes an end face in which there is a centrally disposed
aperture.

25 24, A plastic pre-filled syringe as claimed in claim 23 wherein the hypodermic
needle is fitted and secured at one end within the aperture in the needle support
and extends away from the cavity.

25. A plastic pre-filled syringe as claimed in claim 24 wherein the closure
opening conduit is located within the cavity with the first end abutting the end

30 face of the cavity with the internal passage therein in alignment with the
aperture in the end face of the needle support
26 A plastic pre-filled syringe as claimed in claim 25 wherein one end of the

closure opening condult is adjacent to or abuts the surface of the closure.
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20 34. A pre-filled plastic syringe as claimed in any one of the previous claims
manufactured from a thermoplastics material.
35. A plastic pre-filled syringe substantially as hereinbefore described with

reference to what is shown in any one of the drawings.
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