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" 'PLASTI C SYRI N TH OVERCAP Thi s invention rel apeI/AU9SH0723
syrlnge an¥ %ﬁ icular to a plastic syringe, suitable for use as a
- pre-filled product - I nt roducti on In recent years,

t here have been signlflcant shi L SRk R O to an
i ncreasi ng awareness_qf the risks of transfer of variou .t a ,
Vi ruses . such asThis drventign relatesyto,a; ?Y’F'!Q%?Bgcmapﬁéq\'[ﬂ! e@?ghg syninge
nunber of pat| ical practitioners are
Eitfible for b el b fitkc brodiit

I ncreasingly al transfer associated with the
re-use of surgical gnffo@udtisn medi cal apparatus. For 10 this and other
reasons, there are stronger calls for reljable, and eas 1¥ io us

and surgicab appl i alodecent years, thefe haye-been §ig iy u@lca}mrg&léecgue

particularly s '

core into cont 39%?#%@@?@’%?%%%@???9@”%8@%@%& sl
the same ch H AIDSUSHIV BRt cheépatitis @specially waiven trehﬁng@huuiberof patients.
hypodermc I s disposed of 15 after each use. Pre-filled disposabl e syripges

alr e i 3 demand - flnlrpar?s?llar,gmmegraclhhgnesaams;ncmaslnny aledto the disks of bllms
al ready acourale anspciated wifh fre (st of sirdical anq R eicaf abPafiiud.” For
| ncorrect gQsi fhis "dnd ¢ ?L%&é’éﬂé’%&é d azg?beérneals%r& rejfbié il e yr@ use

no need to re- sterl e equl pnent an IS no need to careful
transfer the ZOnedleammbmglealcapphaeaamm arpdispesable after a singlerusex a'ﬂbises

of .a pre-filled s e described in l.i cant tral

o Son00h. ety soowhen Jt Fames, 1 byised "srﬁv"ns%ea&awapg' grBic.ngedips
t t r&#g

2yr| ngeS '(I)'ﬁger 38% ﬂggu%ﬁé%%@yt e rem)ved So th ﬁfgérmdrﬁ;r'fo@g s%"ne :

hypoder i ¢ necdyfng§ is Thscmore tha e’ Sevend the Sotuslypogentis s diposed of

of the contents e closure is descri bed as bei ng renovable b
twisting wish aftengachuseat Bre-filed: disposablersyringes aresn:geraand er these and other

A furth le of f d d
Austr al [ an' pat ERESEGA Sijale elde; RIS AsBacREMRBly fled Hho Ptehed Y e
an 30 int egralnaﬁl.esﬁﬁe hng apg &%@ﬁuﬂ%ﬁd&ﬁ\d&m sufekRusé ad thbfe i ibwer

of the syringe cation of a hypoderm c needle onto the
needl e fittingrisk dﬂmaryectr@smg on admiinistration. # is used\ongei ancddissardeg: | Taere is

and retal ned WIntohrlugedatoC pea-ggenrhse the equnpment?n%%%ree ?sd ng fneegetos A Ipu‘ﬂy transfer the
20 injectable from a separate ampoule.

An example of a pre-filled syringé— is described in the Applicant's Australian

patent 595096 The syringe described in-that patent is sealed at one end by a

stomeg and at the other by a closure which is integral with the syringe. The

,';"_' :'is' adapted to be removed so that after removal an hypodenmc needie

25 rnaya Se fitted to the end of the syringe for injection of the contents. The closure is

described: as being removable by twisting with an appropriate shaped tooi or by

snap action.
A further example of a pre-filled syringe is described in the Applicant's
. Australian- patent 635631 wherein the syringe described is also fitted with an
30 . integral closure: The closure is adapted to be broken from the end of the syringe
- on the application of a hypodermic needle onto the needle fitting on the syringe.
The closure is moved into the syringe and retalned within a chamber at the'
needle end of the syringe.
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Wi | st {'ﬂél the aforementioned products represented si gpirjat98géres

| mprove ¥eor ot her prior pre-filled s,_yrl nges, the present 1nvention.
relates to a variation in syringe design which brings with it certain
advant ages (i n sWhilst botlmpef i Mlmmmtmwmmm%l significant

descri bed products WhICh WI|| renI fro hefollovvln
dotal | od | YPRESETHENTS over other prios prRNISOS AreseAt invention relates to
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i nvention happlicationg}r dveruboth o ithe previvtisly duticribetli productd) whith wilh oef
the type described and 10 . defined in Australian patent 635631 but is not

linmted 8o gppArentdam thafo |Wﬂ9;m°’ed@!%’c iSFYSSiONi t ed t o applications
where the pre-fi 1 SV L pt ended to be . used W thout a

hypoder m ¢ needl oCT bduci ng a pharnaceutical - sol ution
froma syringe i The presefit Irﬁrbﬁﬂé#ﬁm the use of a protébtive ovéfcapdwhitht dari he
present invention there is provided a-plastic pre- 15 filled syringe whi ch

i ncl udes: be uses)to removersn integsal closure ors a-predilled sytinge.dThe inv

t d th | i bl
Lo the SS‘P. Reeiculaf apbiication) i sﬁnwﬁép@ﬁ 5 8uminge 5&3‘&%%& RO ol
end of Ebﬁuzég 213 Australiafl! "6%383'1 rﬁhtg&' nagt: ﬁ‘ér?%t s%cq?arlﬁ is

adapted to retaln a | east end of t e c osur e ‘'su

upf)ln lr3 em)vaéspéclgll;e sulted(:tapaml)lmdhlbhs where thef pre-filled) csysingeniseintérded ¢o bee {
Wi e separated so to reveal .the contents for, injectjon.
hyp chpadle £$ yhep

Pr ef er abl y, U@ withowt 8 en ieducing anphamacsutical
fitted overs&nﬂoﬁ%"qg gll %ﬁm&veh h. the cloosure is not retained .

within the closur on means oa Osition where it is fitted
over the end of trhasCheearamﬂo tive présentcinvention ithere isTprovidedransidstic pre-n
t he closure_retenti on neans. Preferably, the closure is in the
form of 1% sfilled syringe whichnsluges:iar di y fromthe end of the syringe

rem)tefro he s re [ ; .S a. I
channel HH) n t h%ﬂ%g&ﬁ;h[@a%log#ﬁe&é ?@% % qyea %%?R'Se?@é’w '@g
closure Canséﬂeb@tdhé%ér@rﬂ bed dlésdrbﬁraﬁgiﬁy@nhééeattb%e@ﬁﬂgelahﬁo this
enbodi nent in a nunber of ways as wll|l be apparent to those skilled in the
(b) an overcap shaped to fit over at least the end of the closure;
said overcap including closure retention means adapted to hold and retain at
20 least the end of the closure such that upon removal of the overcap from the rest
of the syringe the closure will be separated so to reveal the contents for injection.
o Preferably. the overcap is adapted to move from a position in which it is
ﬁtted.aver the end of the closure but in which the closure is not retained within the

.retention means to a position where it is fitted over the end of the closure

2 ‘,,\

25 and the closure is firmly retained within the: closure retention means.

Preferably, the closure is in the form of a stem which extends outwardly |
from the end of the syringe remote from the stopper and the closure retention
means is a hollow channel within the overcap into which the stem can be

inserted. The closure can be held and retained in the closure retention means in-
30 this embodiment in a number of ways as will be apparent to those skilled in the
art. For example, either the stem or the aperture may include ribbing or the like to
coopérate with a groove in the other so that the stem when pushed far enough
into the channel will “lock” into the overcap. An appropriate removal force applied



drt. For exanple, either the stemor ‘the aperture may include ribbing or

the like to cooperate wi.th a groove i.n the other so that the stem when
Qushed far gﬂn into the channel will "lock" into thePCV/AUSSPETZIN
appropri at noval force appl i ed WO 96/314100
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In such an enbodi nent the application of a downwards force onto the
overcap can be- pragressively\narrows indiametetiown and force the end of the

emoval fordd to ?2%@%" n smbcdiit B ShnirbabhCor B ubpiefds Torch gpto the

the syringe. W‘s{lé rtStrﬁﬂﬁéﬁibovereap dovi andSorce the erid of éve closure
and the closure a outvvar y extending stemit is 10 preferred that :

t he stem be bet ughtly intd thmdmmal priarto therapplication of 8-removal forcecio emove the
Mre preferably, it is, bet : LN, maxi @m Cross-
section. The- ch&Hﬁ@aPp hW%?“Q %@nm%ewh?fﬁ 6\% ¢ipsure tatention

[ £°TS prof er rod MO @B%'"%"W‘d*%ﬁdﬁ?ﬁa‘éﬂﬁéﬁ 28 cwaity oRaSRing e 1t s

- wider than {de préféivadcthiat thetstem be betwesrc1.5 rmdmdndaz Bormam tincmaximym cross-

tapered section that tapers at between 1 to 3[err] r ef er abl

at about 1.5). secliomatMoss prefembhcﬁhmbﬁt\cmﬂédnmstﬁ)&hﬁﬂmaﬂ imum
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| ongi tudi na' oY m%inﬂlerfiﬁ mﬁmanﬂd@ssisaoﬁad fin memmnslmiseprawned that the

resilient stics material. In this form the closure thus includes a

plurality of fueatrahcerofthe chamalbe)atleaston.ﬂynmwdcsmmml@ra nd that the
the ch | th ~ Thi ha h t f .t o

Closure 1'n 1o channel inchide & Jotiudinally FReTa pegtion that fiers &t ethdsn 110 3=
| _enbod

25 a'i oo ex; ng$H pletErablly B ARG 1.85)." piBHidiveR th of“?ﬁﬂai‘;‘ﬂ“ﬁzsf Subugnsally

expressed unifonn crbss-séctionat diameter and the'stem canbestapered:r nat e
enbodi nent, the closure end of the syrlopg"e includes a fitti g ity of
suitable for accormodathese amangements,the closure may comprise a plurality

, longitudinal grooves or flutes and be formed from a compressible but resilient
20 plastics material. in this form, the closure thus includes a plurality of fins which
o are more readily compressed when forced into the channel in the overcap. This
enhancés thei retention of the closure in the channel for removal from the end of

- the syringe. '
. === In one embodiment of the invention the closure end of the syringe includes
25 a--: sﬁnple exit orifice through which the contents of the syringe may be expressed
" once the closure has been removed. In an alternate embodiment, the closure
end 6f the syringe includes a fitting suitable for accommodating a hypodermic
needle supported on a plastic holder. For example, the fitting at the end of the
. syringe may be in the form of a holiow conical sectio_n'surrounded by but spaced
30 from a peripheral outer wall. The inside surface of the outer wall may include a
screw thread such as in a standard “luer lock” needle fitting. In this embodiment,
" the closure is sealingly connected to the conical section of the needie fitting and
projects beyond the end of the fitting. Preferably, the closure also extends



needl e supported on a plastic holder. For exanple, the fitting at the end
of the - syringe may be in the formof a hollow conical section
surroundg danmafvst spaced 30 froma peripheral outer wal |l pCEau9se0I23le
surface of the outer wall may include a -4- screw thread such as in a-

standard "l uer | needle fittin In this epbodi nen t he c] osure
i s sealingly Udm%mw&ﬂﬂ'&h%% and ﬁ&ﬂ@%@@ﬂmttﬂn@%

prof ects beyQag ot the” RinRhl Hettbn 't ngocé’ﬁéﬂ e&nﬁgh&d imCtne° iirer8nd of the
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inwardly into the hollom/conlcal section and is frangi bl y connected to- the
i nsi de val | The conpection of the sinsuse ta the, mﬂc@&msmmab@ddfprefmw

i nner en 0 C

o the ofa o Blieng, mmotit” kinstanc, peridatal knGoRb HidmbRint e S¥igd

wi t hst and acihiedtsvereap kas teencrefiovid bilt fiéngible! difough fo Riptire on the abpﬁtauon
overcap has been renoved but frangi bl e enough to rupture on the application

of a rermvaloffmmoualemcngandtbwwﬂhdmml oﬂtbecnwemamoneeehehemd afnd
of sure has, been retained in, the closyre retenji nmeans
t he overcapeth ré has, Qeﬁ?é?é“?@i Htuﬁgm'%ﬁ H'R-?'E% oyercap. i

squeezed W tg W ?dg'n& [shgq f oot
~stemin the c nne Bﬁi gr eat er an t a requr reciétos{re'ﬂg‘t't'}rtns

t he frang@i blavercamdheifrictidrel foree dfithe stemm therchanmel shotidbe greaterlﬂwan that
syringe. Pref erab e connecgtion of the closure to the end

I .
of the syri fgauired to WPWG\’FGéé"IS}b gannestion mﬁﬁh%ﬂ?ﬁ%tﬂﬂ%m%ﬂﬂﬂfa(
whi ch extenq efsgﬁﬁgéhe inner 15 wall of an exrt orifice at the end of the
syringe to t rrwall of the closure. Most preferably'the

bridgi ng portion Preférabii¢sthe c6nRnectionobf the! clusure’ &5 the end dfeﬁie
anot her ‘section which uniforrmy increases in thickness away from :

section of rRravideth by askridging ipotiomef iplastics, material which extends fmnuthe:mas

of the 35" offLef BN &4 ofinod 1, BF e sl i 36 bl yiml o e bnitie.

shape that iMostoprsférably e bridbing pomdd‘%oﬁ'\meafmcéf GRIALM? BrSed-

It is desirable that the overcap include a gripping portion at its end
to facilitatsectionmangl anather secﬂamgbuchglmformly increases in thickness  awayifram the
flange. Pref se onydf %f%n?t\l/rﬁrca cﬁgﬁurseskr%ﬁ F}RSI Lo %nO\c/J rmltnpmum cross-

section is that section of the bndglng portion closest to the outer wall of the
. 20 closure. , . ' .

TFhe overcap should be of such size and shape that it covers and protects

the c!osure from. accidental abuse. It is desirable that the overcap include a
gripping portion at its end to facilitate removal, e.g. a finger grip or outwardly |

exfandmg fiange. . Preferably the overcap is secured into position over the . '

25 closure This may be readlly achieved by spot welding the overcap to the end of

the syringe. In the embodiment of the invention where the end of the synnge

includes a “luer-lock” or similar type of needle fitting the overcap preferably has a
depending peripheral skirt which is of such diameter and thickness to fit between

B the holiow conical -s__e_ctian' and the periphe:a_l outer wall of the _'needle fitting.

30  Altematively, in cases where it is considered desirable to protect the outer surface
of the peripheral outer wall from contamination the overcap may include a

~ depending peripheral skirt which is of such diameter to fit over the outer surface

of the peripheral outer wall. - As will be apparent to those skilled in the art, if



2% closure. This may -be readily achi eved by spot wel ding the overcap to

the end of the syringe. In the enbodi nent of the invention where the
efRd of the %Mébﬁﬂﬁm: i ncludes a "luer-1ock™ or simlar typeciiAumwsneis
fitting the overcap preferably has a depgui ng peripheral skirt which
is of such dianeter and thickness to fit_ between ~ the hollow conical

section and t hegfRateptrresisiaff - opefations is: wequiced;|ther pvercag. may incorporate two

Al ternatively, I R I de ' t Q. ect.
Avernati vel Y. Bogang, BORfera] skl BAHRECHARol BRRACHY, o, HeRA Hight)” creater
overcap may iNnCixiiPtiie thicknesaPernthe gerstieral utdr Wil and bositionéd b t8Uthon either
dianeter to fit over the outer surface of the peripheral outer wall.

As wi |l be appaside: ofithetpesiphesali outeriwall. {The evarcap fis preferablyosecured o position by
PCT/ AU95/ 00723 C . et - 5. reater
preci si on of® op8Pak Welding the auter surface of the. skirt to, the; inner surface, %th% peripheral
dependi ng peri pBatetwalli 't portions spaced apart by a distance slightly
greater than the thickness of the peripheral outer wall and positioned
so to fit on either Preferablydthefovereapis sebured into pesitionl overiihe closuraand with

preferably secured in sition b 5 spot | di ng the quter surface of the
skirt to the i nﬂ'@e%félP? °|9Fuﬁ1% tbﬁﬁﬂﬁé\%}ﬁ“ “M%BGFGP" in the closure retention
Preferably the ap thS o L i e re. ' .
the end of the ‘cﬁ%g'%r e "I‘ noﬁiﬁﬁﬁ'm @3?‘ énd%%%e@mﬁ%ﬁh ﬁggrc]éj o‘ﬁ#@'ﬂmg
retention 4o pefApheral Bkih posSHiBAEH TNt bétween thd eBhical seétish and’ thePpéfshetal

depending 10 peripheral skirt positioned to fit between the conical

section a?d t heoplatr iwaleota luer Io_cg:fllmg aadllttm:gparatee ;anl outer rhgtﬁa@izlycﬁolln:cted
i ncorporates an_oudter rin apgi copnecte ‘the upper end of.the
dependj[ n?hpe{ i p??;‘f‘t ;'%rr _.J ?ﬂ&'eo'ﬁ@n E'%Q‘F‘Ehﬂ'i?!ﬁ!‘:;gntﬁep&egf '_1"9 ms@oned to
agai ns e top o ipHéra dmﬂpl,h WHeE | ddsisiied
over the cl osurg wt%ﬁP e eérigfp;)?%bgrgsuré In the entrama‘b,st gif%ﬁ
engaged .15 wi t bver thee cldsuse with ¢he: rendoof theuclosure inHthe eatrance but ynotrepgaged

may be opened in_an easy twg, step action wherein the overcap is first
pushed i n (1% pwithip theclesyreetention meansﬂénﬁlmamméhemeag Wgﬁrﬂ?%’sﬂt'ﬂ@“
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for injection).ridd from the ovefsapoahe enpage thelend oFthe ¢ibsliieZinheccibsure fetention

finish but where the - dependi ng peripheral skirt is spot welded to the

peri pheral out emeans) anchpuliedngut ('zto remove the overcap and closure and reveal the
contents of the syringe for injection).

20 - In an alternative embodiment utilizing a luer lock fimsh but where 'the
depending peripheral skirt is spot welded to the peripheral outer wall, the syringe
may be 6pened using a three step action wherein the overcap s first twisted (to

 break the seal with the end of the syringe), pushed in (to engage the end of the
clasure in the closure retention means) and pulled out (to remove the overcap
25 : a_néélosure and reveal the contents of the syringe for injection).

In. this. embodiment, the syringe body and the overcap may usefully
incorporate a co-operating tooth and recess configuration which are offset from
one another at the position at which the overcap is welded to the peripheral outer

_ wall. For example, a pair of teeth may be moulded onto opposite sides of the

. 30 - peripheral outer wall and the overcap may'incorpora'fe matching recesses which
are offset from the respective teeth on the peripheral outer wall when the overcap
is welded into position. If the teeth are shaped to abut against the bottom end of
the peripheral outer wall when located in this position this interaction can operate



may be opened using a three step action wherein the overcap is first )
twsted (to break the seal with the end of the syringe), pushed in (to

engage t‘ﬁ?’?@%‘"ﬁf t he closure in the closure retenti opcfResg0e7Hd i

pul l'ed o enove the overcap 25 andga osure and reveal the contents’
-of the syringe for injection). - In. this enbodi nent, the syrlnge-

body and thto pmampanugamaleemagamem of theoclosure in the overnapaas ithe tavereapind
recess confi at i which are,of fset f ope .a r at the position
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exanple, a Srbak e fth

peri pher al outer %ﬁgk% overcap may mcﬁ%e mgtghl ngetrggﬁnégeasnd
whi ch the= cosdperatirig testhrand cegesses \can be tthereafien aligned s talenabiecthe

wal I when the overca I's \/\Blde i nto pogition. I e teeth are shaped
Lo abut SgaPRERISHD Bysh e AP ohiaageythel Bt the AIGRUTRC they dRsUre

| ocated in nthis i nt eraction can operate WO 96/ 14100
PCT/ AU95/ Oo%ﬁhﬂ?ﬁ'ﬁéﬂr@ prevent acci dental engagenent of the closure in

the overcap as t ltewilivbe appreciated thatithe syrinde descritretl and définedein, Aubiealism
operat or intends to oEen t he syrjnge . for use the cap can be tw sted -

to break thPatenh63R681 ¢an beused in genjunction withan overcap having. the-requisite
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retentiqn npRBSsyringe of that tbetth‘é' UserdRob have awrr o s,[i e %‘ﬁb\iﬁleof the
descri bed and defl ned In Australian patent 635631 can be used in -

conj unct i onclasure by the evemapox rupturenef theyclosure: connectionaby attachment of an 1
"n"a ayri novRAdarTic syfnde BAES Tad ovRBaR:es, pBen (BB JHdf hat hef b#%oa

th | f

s achen; ROVt FoBHRC Ol GednING o el ifl e e 0 it Hrollict |

(if it has can becasedseasily for connectioly dotdpart s ancintraVensusi drips (Where e
r oduct can be used easi for

connectiBon’ WERGREENE 1 ABCHAAL OF A8 3, YRRJSITY RPEOR VAT STRpS) 30 lective
at t ached) Oﬁr%é;\'ﬁ ﬁ*wgﬁ%'ﬂﬁé agw%psm nmpl e and effective openi ng

of the syri one 0 The syringe of the invention
is preferably na‘dbefsyungemfﬂhamvenﬂonwprefembly madmframamelamemer such as

pol yethyl ene or pol yethyl ene terephthal ate. Mdst preferably,
polypropylene, polyethylene or polyethylene terephthatate Most preferably. |t is
injection moulided from polypropyiene.

20 Any of the aforementioned embodiments of the invention may be partially
or compietely manufactured in an aseptic environment 10 ensure the sterility. of
the contents of the syringe. | ' . _

. Preferably, the syringe barrel and the ovei'cap-"are--both- separately injection
maulded in an aseptlc environment. The syringe is then filled with a pre-sterilized.

25 mjectable Once filled, a stopper is delivered to the aseptic environment in a pre- -
sterilized condition and_ inserted into the open end of the syringe barrel.

The cap is inserted over the end of the closure and is preferably weided
(e.g. by ultrasonic welding) to the closure end of the barrel. All of these steps are
preferably conducted in the aseptic environment. in a preferred process, the

30 syringe thereafter exits the sterile area is and._then off loaded: for terminal
sterilization. The. syringe is. then preferably delivered to a piunger. rod and
insertion machine. At this stage, if desired, the completed pre-filled syringe may
be removed and taken to a terminal sterilizer. The process may be further



i‘nj ecti on noul ded from pol ypropyl efn'e. - 20 Any of the aforenentioned

enbodi nents of the invention may be partially or conpletely
mnuf-actured in an aseptic environnent to ensure the sterilitpecpAvesmoor2y he
contents ofVORHIUW; nge ~ Preferappy, the syringe barrel and the
overcap are both separately injection noul ded i.n an aseptic

envi ronment . Thextended gach thlt the pluriger rodt insertion:-lébeliing iane ifdpection are aiso
i njectable. Once filled, a stopper is delivered to the aseptic environnent
in apre- d&’@r'ﬂlﬂ‘?é@'ﬂﬁlﬁg-i on and inserted into the open end of the

syringe barrel. =~ s B | [neteld fe idrl fetesis
and is preferably we dm a&ﬁa&%.g ‘B@hmés'gﬁ?@‘%e a‘hﬁg@&rﬁt' _gg@f@sure s
end -of the. bar ipbvidéd|a metlidd6Fmanafactaring a plastiv precfilied syringecwhichdnciadesie
aseptic environnment. 'In a preferred process, the 30 syringe thereafter
exits the sBeril) e armigction Mmouiding-amopensendad bamel spaled At one end by an integral

sterilization. The syrJ | S.. - I ! o .od

and i nsertion ﬁéﬂ?’d@s‘?%ﬁgg@ﬂeﬂ%¥ b%z'lél' Y@éﬁgﬁﬁ@"%ﬁﬁ@?‘g‘g"{'
pre-filled syrijpge rgueptically fiflinge e Ssarreldwithkan clabler mediimsircrsaid zseptic
The process may be further PCT/ AU95/ 00723 . WD 96/ 14100
-7- ext ended swerviohmenthe pl unger rod insertion, libelling and

i nspection are_gl so, the sterilge are -Thus, in

. done i
accordance wit Ml anot'%?d%@gagltbgheﬁﬁ@p G epicenm &ﬁﬂ'ﬁ'ﬁ'ﬁﬂl@ﬁg stepper, |
| ded ~d_fﬁtﬁ’@ 'sﬁ!ﬂ'éi’m' '-I% 1o ' i
P:]g?/hdgs: a1§EtF\§) "Oi nj #gf#%%tﬁgll‘%goan pen encﬁa‘g %arre dsgﬁgghgﬁﬁglnén the

end by an integral aseptic environmenture frangi bly connected to the barrel in

.an aseptic environnent; ~1i)., aseptically filling the harrel with an,,
i nj ect abl e medidig eitherbgferse during or after the ¥il!'!‘!ﬂi b e harrel separately injection
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aseptic envirogyepéap over thetlosiiréand eehaectingit to trie closafe end bhithd bafreig of
the barrel separately injection -moul di ng an overcap which includes . .
cl osure ret®ntion overcapiconnegtion and moulding:do et aeed torke spadusted within
connecting it g, LUgoft Bivirsant Blt preferaBly ey are. |
A preferred embodiment of the invention is hereafter described with
reference to the following drawings in which: )
Figure 1 is a cross-sectional view of a syringe of the invention with the
20 overcap connected to the end of the syringe prior to engagement with the closure;
‘Figure 2 is a cross-sectional view of the syringe shown in Figure 1 with the
" overcap pressed in and the closure retained within the overcap;
Fighre 3 is an enlarged cross-sectional view of the ovércap;
~Figure 4 is a cross-sectional view of the overcap shown in Figure 3 once
25 removed from the rest of the syringe retaining the closufe withinit;
Figure 5 is an enlarged sectional view of the needie fitting end of the

syringe showing the closure connection prior to removal.
" Figure 6 is a cross-sectional view of a further émbodirhent of the invention
illustrating a syringe which has moulded teeth shaped and located to co-operate
30  with recesses formed in the overcap. This figure shows the overcap in position
prior to engagement and retention of the closure in the overcap; ahd
Figure 7 is a cross-sectional view of the syringe shown in Figure 8 with the
overcap rotated and pressed in so that the teeth on the syringe body and the



¢

15 . The avercap connection dnd noul ding do not need to be conducted

W thin the aseptic environnent but preferably they are. A
pref err equ@gvgpgdoerent of the invention is hereafter descri b@CTAUNN00723
reference to the follow ng drawi ngs in whi-@ Figure 1 is-a -

Connect a1 o FEHBSERPILNG, KBRS Are BnaRasH s 1he SlFguFR PRalnad n the QWescar.c.
e 2 L 2 oW ERREY' Ol b Ut S t’@ﬁl@t’hf’"gtﬁ%%cap

Figure 3 is barehi2ar Jhe banek2siscsealed | atvomeverkd byca enovealile stopper 3 and is
Figure 4 is a cross-sectional view of the Oﬁgcap shown in Flgure 3 once 25
[

renoved fronﬁ?ﬂ‘?dr@sﬂ‘ed? e, end\by ﬂmzﬁn closure 4 & inthe
Figure 5 &S e | baRdsd th 118 ek i iy BhE ke %Po%msg

syringe s osur e-cennectton prror o ré gure,

6 is acr OSSposrtibnedalvevthe\toﬁ oftheLciodure ea‘nd(ls attathed to tive heedietfitting end 5

illustrating a syringe which has m)ul ded teeth shaped and | ocated to

co- oper at e 30f thetsyringeesJhe pvercap mnpwesverprgbwhcennegedmm&aswhm

' he over c i ownward Mictenidh 68 SVBiap e K 83 EnBectsilin e Wb

syringe sho Ioffoveré ® brid |
that the tegl‘:hhd (r?nlat he sy§| nge bgoig anqgs@ﬂ@%ﬁﬁ@ﬂ&é%?ﬁ?tﬁ%&h&%ﬂﬁe needie

PCT/ AU951®07fiting end 5 of the synnge overcap 6 aiso includes a hollav channel 7.
recesses on the oyercap are en a e cl.o e ret al [ :
~ overcap. ﬁ "ﬁ ﬁr‘% Qag"%?ﬂ'#@h?% yﬁPﬁngWn ch (

conprises an openTg r t
by a noveabl e stopper 3 anéim“sd)s fseih g‘gaﬂ at t tlg&r ﬁgﬁ?eg?&a{sc osure
4. The cl osugreater defail mll‘-eguntﬁ.r dn @articular; meedie litungrs inclodes) edhaliow oombal

needle fitting end_ 5 of the s e.l. An overc 6 IS pasi ti gned-
over the t opPaMon ssuidedby, i sdpberel walo: ofhe Somure 4 s o chedciathe

i bi t < S1ononicd WorBif BPa fraribi Bifaid bkt Y0! BASZRG sidttion 10 Qniiles”
out er aqidrtion of neininaumterbss-section 1carid adationt2of b&lsuehmga thioknesgshe

end of the needle 10 f|tt|n end 5 of the syringe. The_overcap 6 al so

i ncl udes a hwhichiscattashed tp the inner wall of conical portion, 86 The applicantchns tpume
end of the Syl Npehd brigiig ‘%'rﬁ'orpgls configured. in this way it enhances a clean and

consistent break when the closure 4 is removed: Preferably, the closure 4

- 20 includes end portion 13 which is conical in profile. The internal wall of the conical

| pomon -8 also mcludes stop 14 dlmensloned so to prevent the closure 4 from

falling wrthm the body of the syringe should the. synnge be opened by pushmg the

closure rlownwards in the direction of arrow 18.

fios Turmng to Frgure 4, it will be. seen that closure 4 comprises grooves 16
'25 separated by ﬁns 7. . o .

- Figure 1 shows overcap 6 posrtroned over closure 4 and connected to the

needle fitting § by spot we_ldrng. outer wall: 18. of the overcap 6 to the inside

surface 19 of perlpheral wall 9. The end. of closure 4 ls positioned adjacent to the

- opening of channel 7 ‘ f . :
30 In use, overcap 6is rotated so to break its oonnectlon with the end of
| needle fitting 5. It lS then pushed in the dlrecnon of arrow 21 so that ring 6a is
separated from overcap 6 and so that closure 4 is pushed into and retained within
channel 7. The closure 4 is held tightly within the closure as channel 7 is of



The needle fitting 5 is in the nature of a luer-lock fitting and i s shown

I n greater detail in Figure 5: In particular, needle fitting 5
igncl udes agPOHl@W coni cal portion 8 surrounded by a peripehgswsonsl 9.
The cl osur &% Wiached to the 15 coni cal.gortion 8 by a frangible

bridging portion 10. Bridging portion 10 conprises a portion of

m ni mum cr oss- gradually texucing dumohmngflmm@tiamang&cqﬁeb@m 1.5 degrees
which is attacr}'qu to the ?ﬁner wal | of conical porfion 8. The applicant has
f ound -t hatMm OPRBING £¥4i ng portion is configured. in this way it
enhances a cl ean an 6s8ﬂ§i t . e 6 [ \i€ Gulied
Preferably, the cl og?%ez?l 201 rf;rag'ebsé&e'ﬁgagort i \c’)ﬁnth%ﬁ\/\rﬁ?gr?itgec%éirggip i (r? .
profile. The i gutwaedly\inltheodiredtioncohamaw 22 bringingithe clesuneswithrit |asjsown in

e by of 5 neiyn hochin Beure hesai w3y T skl nsytion &,6h SR g 5 by
closure downva gy df thie il Yosd-s8Etidhl bertion of bridtifig Wortigh 100 Reéval of

it will be see closure conpri ses grooves rate
7. théi diosure| efidetivelyoupensithé syringe isotittherinjectable ccontained within
connected to the needl-e fitting 5 by s

ot wel ding outer wall 18 of the
overcap 6 to theibarrelds available ch@ieﬁﬁQ"oprm%ﬂShﬁg ﬂﬁ;ﬂfe gnotrshownl may be

closure 4 is pQgjition LaceRl: togsthe . | .y

n use. over cagiigd & fitk Aeefiec Bltng "5, ot ptemanl 1o niinds A be ‘ttathed to an
needl e fitypng iaté pbANfotlU mMtRsdu dnjertabléNintd & dripV otlirs Girhllat such
ring 6a ist"b ' 'égé?)ﬁa?%t?egbﬁrgﬁuovergggh%hg?\d Iso t hat cl osur?v4 I s pushed
into and ret ai rapplication.n channel 7. The closure 4 is held tightly
ﬁ&?kﬂgg?go%gsur ® I ﬁuB%Pé‘ l, an 'a?te?gative embodiment of the inveption is shown. The
gradual |y redugj ' : e RorihawaE SintildH to?th . Like
degrees f(r;i()é%%(')%m@tgség.é oPthe Ig?nh%ﬁ:’é“%lt osuragrafI ﬁ;@%g@?‘ g%a?nelaike

wi th overcap 6 fesfuresare shownbyreference to the same rumeralstascussd incthecdescription
arrow 22 bring'ingﬂ;he closure with it as shown in ' e closure

breaks away5f r @hiberembedisments shawnfn ﬁ@{fﬁﬁf angd; %g . '!?F{S'?su rs\%#g?'-ur pyergap is
e 1) e of W S, Yok, 84 18010 iebood) B9 5P B2ald I TRV St sice o
\é“hf) wn)n ay bg h%é?ﬁhbf&l wall 8 a0utdt wall 98 ofovstEap '8 intolpttates twe recesses Z31and
: - 24 which can be seen in Figure 7. Needle fitting end 5 incorporates two teeth 25,

26 which are of the requisite length to abut or be closely adjacent to the end wall

- 20 27 of outer wall 18 when the overcap 6 is positioned with closure 4 adjacent to
the entrance of channel 7. In the configuration shown in Figure 6, recesses 23

and 24 are offset from the teeth 25, 26. In the embodiment shown in Figure 6, it

is. _intended that overcap 6 is spot welded so to be connected to syringe 1 in the
orientation as shown in Figure 6. In use, an operator twists overcap 6 so to break

25 thé épot welding so that overcap 6 can thereafter be moved. The overcap 6 is
rotated to a position where recesses 23, 24 are in alignment with teeth 25, 26. In

this position, the overcap 6 is then pushed in the direction of arrow 21 to a
position as shown in Figure 7. In this position, closure 4 is engaged and retained

within channel 7. As with the embodiment shown in Figures 1 and 2, a removal

30 force in the direction of arrow 22 will result in closure 4 being removed so to

| reveal the contents of the syringe for injection. In the embodiment shown in
Figures 6 and 7, the opposite end of syringe 1 is configured so to reduce the

prospect of unauthorised tampering and.removal of the contents from the syringe.



fitted to the needle fitting 5 or alternatively'the syringe may be attached -
to an 10 appropriate port for introducing the injectable into a drip or in
simlar such appl i cation. In Figure 6, arp@yigdswordsve - -
embodi mK@ *¥4WPhe i nvention is shown. Theqg. . needle fitting end 5 of the

syringe is simlar to that as showm in Figure 1. Like features are '

shown by refStopper X is attachadrdo rapiunger tod 28cand the pjunger assembly extends
t he enbodi mepts sh in.Fi 1.and 2., In this syringe, th
wi der and odheughuopen gnd e e isaisy artangariedt, toe, Spaaing,js defediby. 3

i oh | 2 . f i . k]
a7 4 Gt B0 hiEfindporatés B 64 St Whict SRS ifiwal SoRE 8% finef
i ncor por at eswallof bameh225In this wal thei opening 29 ist onstrictedsas eoimpayed to the

abut or be closely adjacent to the end wal]l 20 27 of outer wall 18 when
the over®&ap Qﬂ‘aﬂ!b%ogp -onte Rlunger| assprably extendstthrough the opRNIAG 2% ,RNoOf

channel 7. | | @9 8l S ' ; e 234 4

are of f set é&%ﬂg%de?? ggbﬁgg&?%'ﬂg Ebnggg?‘m?rl#ﬁ@o%%e?g |188th gé‘%l\? '
i s i nt ended stdppercd.cAcfuntheridisc B8tis wpaded fromidisd 82¢ dDises (32] 33cand collac30
in the orientation as shown in Figure 6. In use, an operator tw sts

overcap 6 sopestsripgonjunctiondodnbibit unautherisad withdrawal of the injectablersolution or
‘be nmoved. The ofy.heqt;\ﬁaa 6 QTS% . rotated to a position where-recesses 23, 24
are in aligm 16,Pody pfthe syinge,s | |, this position, the overcap 6 is
t hen pugged in thewdl %I?E d the rd(ybﬁ bﬂﬂmgfe yfesS mfé _
Fi gure 36 In this polstls??gﬁ, C osfﬁé(a‘m\jlb ?ésgéerﬁgtggtggfgn reé al ne W tm

channel 7. ambodiments:thatithe present invantion provigdescsignificant fiaxibilityfonthe. user. §

force in the,direction of arrow 22 wiJl ,result in closurg 4 bei ng rer‘r,tl)_vte,yd '

so to closure, gy he femaved; via the iretentiop, meanscin the qve

enmbodi nent | : ' ée‘tﬁa ot a0 ' 1S
configured W@dﬁfcae r‘yﬁghg%ﬁsnpr os:)beré? ﬁo?wmr@sg g‘n%grvlé‘;]%i:% '
renoval of beengemoveds Thesytinge snay becpre-filled witlh dofinatiéédd @nd known amount
PCT/ AU95/ 00723 - 10- St opper

3 is at13chofi & pagicylasigiectable and this provides caguenigoce and ease ofyse for
t hr ough opegﬁz&ﬁi@gr In the illustrated arrangenent, the opening is defined
by a C a

fromthe inner it willbé lappfedistetcthat adtitionsignd/ow altérations endybe #hade to the
constricted as conpared to the 5 chanber bore .. The plunger assenbly
extends t hr prefemedeenthadimgntso asdescribed hereinbefore without departing from the

spirit and ambit of the invention as defined in the following claims.

‘whi ch incorporates a free end 31 which extends inwardly - -



dbut nent di sc 32 ext ends—-eutwardly—from-the plunger rod 28 adjacent to the
stopper 3. A further disc 33 ism@aced fromdisc 32. Discs 32, 33 and
L

collar 30 operate i ”l i nhi bit unaut hori segpcwaAvssnereal of
the inj oct MR, o, H!Im I @"t y okqthe syringe. 10 It will
be appreciated having regard to the foregoing exanples of preferred

enbodi mrent s t halgiph® present invention provides significant flexibility for

t he user. The c| osure may, _be renoved, via t retention |
over cap or by 1 b PRI AISed SYFOSVINE TmeDkes i onef i it deHied o
th _h od } i ' \ '

2 arked and. kg G0 by & mBEGAIp SRS ek Cedél ot e Glter éhdsPa cladue fikingbly
conveni ence angopnected tothe syringe land an overcaptshapeddo. fit over at least the endiaf the
be appreciated that additions and/or alterations ma%bbe mad;t{qo t Eip d
pref e[reddeﬁbngqﬁtlmbsa@_ ovemapyineluding  clesyre; estany L!T"ﬂ&) H‘E)J_f oeldnan
spirit and anbi - :

V0 6/ 14100 retain abjieh B Bl 38 48 citBurd ck inaP EpbA refbvgPoftr Glercap from
pre-filled syrithgeestefthel singdathe Blosure'will bécseperated frome ge so toreveal

end by a noveable stopper and sealed at the other end by a closure
frangibly the contenis fardnjectioB.yr i nge and an overcap shaped to fit over

et entton meand aqndh GRSt sygs ficaitied irE gl YhBiin e BuSisah hTocated over
closure, sygh hglendofurie’Stiie Bt boKGNE Siith tialthe closuirecis! it reinéd within
W be se&par at'ed

syringe the cl osure romthe syringe so to reveal
t he contents fdheicipsurei retention meains but whateinctheyovergap dis adapted doimove 408

1 wherein the overcap,is, | ocated over 10 the, end, of e syrin but

posi ti oned suclpositien inphich the closute ﬁswmmm&ﬂa é&"’? ﬂ@eeﬁ%m?“s-
retenti on neans, but mw i N wer LS Rfrwo ;
position in vvhi%ch' t r&bﬁ%? ég\éﬁes re ai“ﬁ:e W ﬁﬁét) e C osu? Zorr%t“e'?l?ﬁe(')nnthe
nmeans. - 3. clogureligsihi thesfonm of aastem avhichl exterxds batwandly front ithe rendl ob the

2 wherein the _ closure is in the formof a stemwhich extends outwardly
from the en8 ofsyringeremote fromythe $tApper.f rom t he st opper.

4. A plastic syringe as claimed in claim 3 wherein the closure retention means

is a holiow channel within the overcap into which the stem can be inserted.

5. A plastic syringe as claimed in claim 4 wherein the hollow channel includes

a pbrtion which is tapered internally so that it progressivély narrows in diameter.
20 6. A plastic syringe as ciaimed; in claim 5 wherein the stem is between 1.5

mm to 2.3 mm in maximum cross-section and the channel in the overcap includes

a retenfion section which is at least 0.1 mm smaller in maximum cross-section

than the stem. - _

7 A plastic syringe as claimed in claim 6 wherein the stem is between 1.8
25  mmto2.1 mmin maximum cross-section. |

8. A plastic syringe as claimed in any one of the previous claims wherein the

closure comprises a plurality of longitudinal grooves each separated by a

compressible fin. | ' ‘

9. A piastic syringe as claimed in any one of the'previous claims wherein the
30  closure end of the syringe includes a fitting suitable for accommodating a

hypodermic needle. _ -

10. A plastics syringe as claimed in claim 9 wherein the fitting is a luer-lock

needle fitting. ' ' '
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4. A plastic syrl claim3 wherein the closure retention
nmeans | s a holl mllﬂ a‘ the overcap into which the stem can
be inse yflnge as claimed in cl scwatoshenein the -«

hol | ow C annel1 |ncI udes a portlon vvh.|12h. S tapered internal Iy so:that - :
it progressively parrows in dianmeter. asti ¢ syringe as cJ ai rred-
inclaim5s vﬂﬂarelﬁﬂlﬁﬁ'csﬁmmeq lnayy one %&w@m whereinthe

Cectton whi GiofuS B riEER Yo ile ot Bt M Rt R’ brigaing Bof Ot ity

the stem  metefiah wichiextends fio6? the inher Wall ofan | GXiTTDARYS A e SRS of he) !
is between 1.8 25 mrto 2.1 nmmin nmaximum cross-secti on. :

pl astic syr mynyagas;odhepmwﬂlqhv\ecmgsma t he -previous cl ains vvherel n the

l U1 BoTy 2¢ il ks b e P B s GG e,

previous cl ﬁ!&r@ rsdclion 30f ﬁ.trﬁﬁﬂﬁﬁ e«aés&tecgaﬁ g’ aﬂqﬁgPChw&% Which

fitting suitabl'e for acconmodatin hypoder m ¢ need

pl astics synnc@asas inthicknessi away mmamant:anrofmmmumcmgs section.uer - | ock
needleflttl V\096/14 00 PCI/ AUQ5/ 00723 . -
s /A plastic; SyTog 4k, Sallmed i, apy. one othe RRYicys clalgis, wasrejn dhe

cl ai s vvher {é%e w%&t%?ﬁﬂoﬂ m}r{ﬁgbﬁg the end of the syringe by
n o

a bridgi ng por teria i ch extends fromthe inner

wal | of 1gn epg.t oﬁtlp‘lastie 9}nﬁd€asrulamied ire claim 10 whiereirethieo ové includss! &
of the closure. 5 12. Elastlc syringe as clainmed in claim 1Wnere|n_d‘. _

t he bri dgi nflependingperipherabskirt whichzs of such diameter and thickness to

ot b or o 408 BBy fbrical secfah 8RR e plrplef Ao UL e Ml RRER) 1.
the previ ousis;| aiATpiastie! Syringle8s claimeel i efaimi 10 WHB/ERtrien bYeftap! inciides &

the closure. 10 14 A plastic syringe as claimed in claim 10 wherein the
overcap i ncldepending penphmpbaldnnghpgnsmguah diameter\toifit ioves the outside of the -

tjlhgrrge?rﬁﬁgr%at"hbﬁlﬂP t&@#%ﬁﬁglmttrﬁghol I ow coni cal section and
16. A plastic syringe as claimed in any one of the previous claims wherein said
svringe is made exclusively from polypropylene, polyethylene or  polyethylene
terephthalate. . .
17. A method of manufacturing a plastic pre-filled syringe which includes:-
20 i) injection moulding in an aseptic environment an open ended barrel sealed
-at one end by an integral closure frangibly connected to the barrel,
ii) aeeptically._ filing the barrel with an injectable medium in said aseptic
- environment; .
_ - introducing into the aseptic environment a pre-sterilized stopper; |
25 iv)- fitting the. 'pre-sterilized stopper into the. open end of the barre! in the :

. aseptic envnronment . :
and either before, dunng or after the ﬁlllng of the barrel separately mjectlon -
moulding an overcap which includes closure retention means and fitting said
overcap over the closure, and connecting it to the closure end of the barrel.

30 18. A method as claimed in claim 17 wherein said overcap is moulded within
the same aseptic environment as that in which the open ended barrel is injection
moulded and the overcap is connected to the closure end of the barrel within said
aseptic environment.



15. A plastic syringe as claimed in claimi10 wherein the overcap includes a
.dependi ng peri pheral skirt which is of such dianeter to fit over the

qut si de of vm }é peri pheral outer wall of the needle fitti pgravesood®. A
pl astic syr g@ Qeclainmed in any one of the q¥.evious clains wherein said
syringe is made exclusively from pol ypropyl ene, polyethylene or . .

pol yethyl ene  19. t cAcpimstici/ayringe substantially saschereinbeforendescribed with particular

plastic pre-filled s rinﬁﬁﬁﬁhiCh i ncl udes: - . jnpection nmoulding in
an aseptic envi'?eg?ﬁ?é%?tﬁ &5, SRR in AYY CD ég:ég'ﬂ%s“br?' at one end
" by an integral closure frangibly connected to the barrel; i)
aseptically filling the barrel with an injectable nediumin said aseptic

envi ronnent ; iii) introducing into the aseptic environnment a
pre-sterilized stopper; i itting the pre-sterilized stopper into

the open en® of the in the aseptic environnent; and
ei ther before, durij g”] ’!ﬂwﬂ&!ﬂl Iling of the barrel separately
I+N L ®

i njection noul c ich includes closure retention means
and fitting said overcap over the closure, and connecting it to the
closure end of the barrel. 30 18 A nethod as clained in claim17 wherein
said overcap is noulded within the sane aseptic environnment as that in
whi ch the open ended barrel is injection noul ded and the overcap is
connected to the closure end of the barrel within said asepti.c

envi ronnent .

PCT/ AU95/ 00723 WD 96/ 14100 19. A plastic syringe substantially as
her ei nbef ore described with particul ar reference to what is shown in
any one of Figures 1 to 7.



