., e3eur$:* 6VIWI13 1 'MAY 2001 CLOSURE ASSEMBLY | N PARTI CULAR FOR HYPODERM C
SYRINGES This invention relates to a closure assenbly for use in providing
a seal, especially a hernetic seal, the closure assenbly conprisin

portion which can be broken away to provide an aperture. A il i{¥ ?@ht

t hough by no neans excl usive, application for such closure assenblres isin
a hypoderm c syringe of the kind which provides for retraction

needl e after use into the body of the plunger. To this end, theﬂmmwmmnmmwwmu
wal | of the plunger can be provided with a so-called ' burstrng di sc”.q¥-C
breaks away at the end of the injection stroke to provide an aperture

t hrough whi chHORERhAEHELYEY PEISCTAR FORHE PRI OF *ENEDI unger . One form of
such syringe is described in our prior EP-A7~6225. Typically the plunger is
noul ded froma plastics nmaterial and the "bursting disc" is defined by a
circul ar i ne 1ofis imvaktiesslites toraeclbmm\,assdmtydfowakd ingfrotiimgpl acagespec‘ﬁdiyens ure
fracture at ‘the Iine of weakness, is necessary to nould the "bursting

di sc" coRgFREmLc s,egﬁ]ﬂae glopyre|agsemh! Eﬁompfgﬁtﬁﬁ Bertigs IWhich famae BIIKSA 3Wd¥oses
restrrctrons peaﬁ%. RQQF of material's that can be used. The present

i nvent i ofi® PEYAFE&HAR general terms to a closure assenbly conprising a rim
portion defining an aperture and a renovabl e bl ocking portion which cl oses
the aperture) said portions being united in sealing contact with each other
at a noul di ng Anirapbans, though b nbanekms @xolusive] ipplichtokiotguplptlosore. The
arrangenent is preferably such that the two portions are united together by
t he moul dissembliesciédn atypadersriel syrings of the kintewhich peevidesifonretygstion 0t fihlee

{1 om t ne HepHeEeriion 1 e Xsbatinf Gunger b ihis nd G B eandrelpERS: co o
the bl ocldiigedi¥ahitiibrovide W@b"l Yo-EAl P ELARGBTRI LRichUSEKs me?lttfehpl ocki ng

portion sawaycean omt errmpotlon at sal face to | eave

a di mensiepdalfltie igkttictesttakedo pponde u apdingt eirabply which thé nebdle post paRS i S
produced as a plastics nmoulding in a noul d having noul ding surfaces

defi ned, inte tharbodyiof thepluagereOngdemm of such sysings ipdeseribled inaour pristlER-Ag
|nterfac S@gvenrently both portions are produced as pl astics noul di ngs,
one portlgﬁ ing produced in advance of the other so that noul ding of the
ot her portion can be effected with said one portion in situ.

Typically the plunger is moulded from a plastics material and the "burstiné disc"

s defined by a circular line of weakness in the forward end wall of the plunger. To
ensure fracture at the line of weakness, it is necessary to mould the "bursting disc"

* component from a brittle material such as polystyrene which imposes restrictions on the

range of materials that can be used.

The present invention relates in g'eneral terms to a closure assembly
comprising a rim portion defining an aperture and a removable blocking portion
which closes the aperture, said portions being united in sealing contact with
each other at a moulding interface which extends around the blocking portion.

The arrangement is preferably such that the two portions are united together by
the moulding process to afford a well-defined threshold at which the blocking portion

T
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.The two portions nmay be of plastics materials having different chenical
conposi tions and/or characteristics or they may both be of ah g%g

pl astics material. The bl ocking portion nay be capabl e of :1) i%’s ken away
fromthe ryg kon wi thout deformation of either of the i=8{1S and,
to this endg,glogg?lgki nterface may be shaped so that no defor ?}g?/idgg&g??gither
part occurs when breaking away the bl ocking portion by |oading the sane
relative to the rimportion in at |east one direction. Alternatively, the

two portign i :QC i t.her hat rayati.on of
a1 cast BeERVel ol RLBEKTHON A st e anbBs oS 1B 81
Pr ef er abl y, 10k wici ng interface, an annular surface of one of said
portions |i/hs cgnifaglrg@d w th an annul ar surface of the other portion in the
course of nmoul ding said one portion. 3 1 MAY 200g WO 01/41104 -3

PCT/ GB00104573 The annul ar surfaces may be cylindrical or of other
configuration, PBrefgrablytheatrangamentis swolkhuit the blocking poetion breakoawayoelsamisy
intimately contagt each other with a degree of fuysiqnp bopdi consi st ent
Wit h s_ecu%mg ﬁverta@tn%% Absadd inerfasg tp lgave ﬁélmﬁ@%wa&l&wﬂé%mﬁﬂ%

bl ocki ng portion is caused to break away fromthe rimportion. The assenbly
preferably includes neans for resisting renoval of the blocking portion so

that the bl ocki P&f&%f;{)g:gb gfﬂxc%d‘goﬁ? issﬁlgglh@é(?% Ia[}ﬁg#wéﬁrgﬁhlr@gg%{ﬁ h SRold

application of axial predeterm magni S may

conpri se Raviige MowldihgRuefaesy défiied) dnhRktve9thé BehdrPoriiomse ad e pentiédtaid
arrangenent may be provided at or in the vicinity of said noul ding

i nt er f acemduddingxintepface. t he ri m and bl ocki ng portions may, by virtue of the
nmoul d desi gn, have interengagi ng el ements which | ock the portions together
to prevent separation of the portions, at |east one of the el enents being

resiliently defg@rnable |l ow the disen enent. of the elenents on.

ool f cati on of . CopTeRislboladion’ fs PSR SERARcTprb e, D Peinene
rimporti is ?gﬁ% i ' : bt or
alternati gg?%lﬁgg “Z? or 83’?@@?%?%%&&? gﬁ%l#l t gﬁqiut?\ltkg@geé |or11&ggétlﬁvvgggﬁte%ﬁeédri m
and bl ockiwith 38 bhepértitin #hewmoul ding interface. For instance, there may a
shrink type fit between the portions at the noul ding interface obtained by

mat eri al shrinkage during cooling follow ng the noul ding process. As a

further addition or alterpative to the detent arrangenment and/or shrink
type fit mentiohBel Bigopertionssmay b &ft plastigsamaterits ﬁwmﬂe ditferent chemjcal

fusi on bondi ng ... - . .
comp%smons and/or characteristics or they may both be of the same plastics material.

The blocking portion may be capable of being broken away from the rim portion
without deformation of either of the two portions and, to this end, said interface may be
shaped so that no deformation of either part occurs when breaking away the blocking

portion by loading the same relative to the rim portion in at least one direction.

Alternatively, the two portions may be interlocked with each other so that some

deformation of at least one of the parts occurs when breaking away the blocking portion.

Preferably at the moulding interface, an annular surface of one of said portions is
conformed with an annular surface of the other portion in the course of moulding said

one portion.



Jbetween said portions at the nmoulding interface. Such fusion bondi ng may
range fromrelatively weak, e.g. as a result of sone degree 8f1 MAYf2&s on of
materi al f portion 3 1 MAY 2004 WO 01147104 -4 P eﬁﬁg /3
across the%%gfoﬁg interface into the ogher portion, thr(c):gg tgéé)é atively
strong, including for exanple significant wel ding together of the portions'
at the noulding interface. Depending on the nature of interaction desired
bet ween the rim.and bl ocKki portions 'aé;it rle m%ul di n hnter.f ace, the i
material or mat'dlsiaRIars i IRY bsicylipdrical g5 o Qﬂ@rﬁgﬂ BURHORRS 8pEP e e ct ed
SO0 as to secure the desired extent of fusion bonding, if any. For exanple,
if negligible fusion bonding is desired, the materials enployed w |

usual |y differ Agyhe Hﬁjﬁl&ﬁg_iﬁeﬁéw, tRYSHiORS nflahARIaBily Shhtast Gt othér witk asuch
that no significant diffuSion of material takes place across the noul di ng

i nterface &gret ¢fefasibh bohdingeonsistedi withpeantgsfractureiprefetentiatly ardiccintafaecan
be appropriately selected to obtain the desired degree of fusion bonding
wher e t herregion whenetheiblecking ponicieis shuseddoftweakoav iy fromathetring pesiuerli ng
interface. In the latter case for exanple, the rimand bl ocking portions
may be conposed of the sane material so that significant fusion of the

mat eri al takes C n t, i QW Malel
interface and hglrli'geﬁ?%?%ngfe%mx&ﬁ@ggg%lggé\ksefgﬁ-ggﬁsetm%%%{atl fogﬁlséqﬂng%%g
sel ected w @athgt i bldekinoirkidH &hf GRYineagRrated i tBE3m PIHIGN byi th
regard tovﬁ(ﬁgoégssi stanrg:e to sngg%{? alt |ﬂon of ?he %Eli)c?cki ng porti orﬁnr equi reévI at
sai d i nt erdppiieatidioof axial lvad of peedeteriine®pragnitade.r esi stance may be secured
by a relatively narrow interface where the portions are strongly fusion
bonded toget her whereas a wider interface nmay be required if resistance is

af forded by shrinkage and/or a weak fusion bond. Preferably the closute
assenmbly is pr o&?&é&‘eﬂi}s may GeUpHaE 2 AelgntArrngemeRtacting eWﬁeBﬁﬁ%H‘émBB?'m‘Gn,

e.g. the blockin ortion, is_inktially. SQ : 31
Wy 200 - SR EnEhhh IRy bhaldigeqtsotil GeitaRl o A0 HSlng hitphelTer,
cavity i”éﬁ@ixlm t i IoBtidH<ORN4G € , biild d&yigmthave of
t he second portf’otr?,% gﬁﬁ%%&%%?ﬁ%@ﬁogﬂ?hgyIs‘gﬁlg?ifitgggggf%rrre with the
annul ar suinterefgdding bRnidnts whixh Idckrthe Poetiotsetopbther topraventsaardtion of thehe
present invention is not limted to fabrication using brittle materials
such as stportiogs, at lastroneanf)dhofelepentsnbeing aesilightlydeformablagtoentlew the
sel ection. The closure assenbly may be a ", single-use" aryangenent - J.e.
the bl ocki digengneement £ the elopgnss onyanplicatiom of spifcieatloading ﬁbﬂ% @ch'eg
that, once trrtxe t .gokt' onzmhave been separated from one another and the
seal brokel® ‘toﬁé\éﬁg RHOPCFEIMPRYY ed to the same condition of sealing and
separation resistance sinply by re-inserting the blocking portion into the
rimportion. The closure assenbly may be used in a variety of applications
requiring a fl uiRkesistalcevioi wPamainnb@f the gsbirtipnd nmalyerddighomallyppd alternatvelptbe
force - for instance, the closure assenbly according to the invention nay
be enpl oyeaffordedrhy theataturg ofthelintenaction betwesarthe rim gnd blpsckingpeitiona s thep| v

Che bF ocki FGUHRg FHEFFLIcE ot IBaR it FRr SHARSKBEFE BoOvehiiBe BRIRE AL M of
| oad e, | i1 be. ' q ki 0g: h QD:
nocessar| | uonesiteicsoaPieR” b chieaL sRbkie oikRe O RE DGR ERE OO

cl osure ne figih icularly useful in a fluid handling device, e.g. a
syringe, as esﬁcléipgtgéggé'n EP- A- 776225. :

As a further addition or alternative to the detent arrangement and/or shrink type
fit mentioned above, resistance to separation may be provided by fusion bonding
between said portions at the moulding interface. Such fusion bonding may range from

relatively weak, e.g. as a result of some degree of diffusion of material from one portion



$ 1 ~MAh 20U~r 6 The sealing effected at said interface serves to prevent
ingress or egress of fluid into the housing froma fluid hol d.iMr;sg ch‘anbe-r of
t he device. The closure assenbly may be fitted to the housidny 200 -

alternativ rims portion of the closure assenbly may be integrally
connect ed %qlﬁwﬁoé‘ housi ng. The housing_preferably forns a){’ﬁr(ﬁﬁ?@’f"‘%?

pi ston received within a tubular body portion of the device which acts as a
fluid-holding reservoir in use, and the bl ocking portion when held captive

within the a erthure r.0j egt f.orvvaﬁdl i o of, the remai nder of the
housi ng f&“‘g‘é- 8&?‘8&%’&5\&[‘{‘3 a6e 1t fhe QEher agtign, dirpygh iterelativelinstang.A
firet . Lo f1ui d handlina. devi ce.
navi ng o AP arERE Sehlle Yedi Beale WEMNE g Of HisCardions of Juf fipyiding

assenbl y iiatefface.t ransferring the needle after use into a housing of the
devi ce, the housing being provided with a closure assenbly conprising a rim
portion defining an aperture and a renovabl e bl ocking portion which cl oses
the aperture, said portions being united in sealing contact with each ot her
at a noul di ng i Rependigg amnthemagueanfdstesaasionddesired teowkemthepimt dndnbloblinig

Do Bty 2 B 15 s thefte BharBic e e ahon sl o onmahistiseid vtiossmeenn
be ef fect egom ' t1QR LD Sifu, ih ture defined by the ri
R e L e T
I . . . . I )
exobleaef eplighe Midn bbadinp 95 Beuilve, Henbl ORI BpRCH I ublifly

bl ocki ng portion being broken awa e rimportion durrng .
retracti odiffer il ¢hemipabamder phydibs dhardkeristios ant ReillNGy Siddth4t Ao SAficant

openi ng. A second specific expression of the invention is a bursting

di sc-t ype difisienofrpaterial wkesplage acrossthe nmuiding intbnfaczompa resiltiof the tionlgiagt i on
defining an aperture and a renpvabl e bl ocking portion which closes the
aperture, pggjﬁegs. Synplarly H&Ea@ggﬁéaﬂ RE 8pRF mﬁat@ga?qlwgectmtmm the ddsired dhgreeher
at a noul diegg.: i i ieh extends around.the bl ackin rtjon, )t h
‘portions %gﬁ%ééﬂ;l?og{gﬁxggﬁ'h\ége %F%?s‘ts f‘é%q‘f’f’é?a‘i*?#ﬁfbé?vei ag‘ﬂﬁ‘?’? 8?&42%*?\5‘%‘2&1%
produced iigtegFAance of the ot her 3 1 MAY 200 6a so that noul ding of the
ot her portion can be effected with said one portion in

In the latter case for example, the rim and blocking portions may be composed of

the same material so that significant fusion of the material takes place between the two

portions.

The width of the moulding interface and hence the zone of contact between the
two portions may be selected with regard to the required effectiveness of the seal and/or
‘with regard to the resistance to separation of the blocking portion required at said
interface. For instance, a given degree of resistance may be secured by a relatively
narrow interface where the portions are strongly fusion bonded to gether whereas a wider

interface may be required if resistance is afforded by shrinkage and/or a weak fusion
bond.

Preferably the closure assembly is produced by a two-shot moulding process in

which one portion, e.g. the blocking portion, is initially formed and located so that an



Situ, rupture of the device occuring on breaking away of the bl ocking
portion fromthe rimportion. s Athird specific expression of the
invention is a closure assenbly conprising a rimportion de¥ ﬂnMAngﬁ
aperture and a renovabl e bl ocking portion which closes the aperture, said
portions being united in sealing contact with each other at a noul di ng
interface which extends around the bl oeRi-ng portion, the two portions being
of the same plastics material. io A fourth specific expression of the
invention is a closure assenbly conprising a rimportion defining an

apert ur e safdla@ siigaaablcaf Bretkd beundary sigfacelifehe floBRPSvithan aRHER teeothepi d
portions being united in sealing contact with each other at a noul di ng

i nt er f acpontion s prodecets sathatndiiritgefonnatikn g teosecond potthmn, ian aoholakisnface
portion being irreversjbly renovable fromthe rimportion so that, once the
two por t iGSABE kattes 1nefosapd vathehe rppwlas surfagroeiibe firstpgptieannot be rest or ed
to the sanme condition of sealing and separation resistance sinply by
re-inserting the blocking portion into the rimportion. 20 Afifth specific
expressi on of I Qv [ ' ' | J eyi ce. havj ay: |0

needl e for di s?)%(ra\g‘;l%g% L(I:I d(}u%%dzﬁ %érhngfgglogatg gté%%“?o%@@é@ﬁﬁ% %tolrlﬁmed 6
transf er aPpidcdtivn \RaRebiet R MAEriMS SutaLstHreRO U viker P4n ée*'tﬁ" ogﬁl‘bhﬁ @re AVAldBRUSI Ng
being provided with a closure assenbly as expressed abovée, the aperture

bei ng deffonethtéryaltsekectiom portion constituting a needle entry aperture
which, prior to operation of 2s the needle retraction assenbly, is closed
by the bl ocking portion, the bl ocking portion being broken away fromthe
rimportion during . needle refractiqn tq al|ow passage of the needle into
e houst ng vi HescIBSER R HEblAReY erh SoDEl e SRpRESHesh- - SH IGHKITR | on
is a met 0f | [ di sc-. V] 0,

annal ar - ation RSl hRL 5k 88t 35O B HE R s R b e
one of 1 fcAREbdraed RS ofi b theitaridtfie SLAIBFoIRA fe Gahdbt bEFe6RATHER: Glmesal d
one portion using a surface-of the latter to deffne a 3 1 MAY 200g 6b
moul di ng domdittbar of sellingednd sebarabibn edsinigndeaimpbroysieainseriihg tieisiockiggiportidie ri m
portion and can_be broken away fromthe rim portion upon the application of
a predet dnt hedim@osdon.o t he bl ocking portion. s The invention will now be
descri bed by way of exanple only with reference to the acconpanyi ng
drawings in which: Figure 1 is a view of a syringe in accordance with the

invention in it L L L Qr. e 40 Fi |.S. .
fragementary s gi{e?gﬁéugggﬁsg@vﬂg'nhgﬁ %8 ﬁ‘{sgﬁé%g%ﬁgﬁyeoﬁ qppgggﬁﬁ%l lr% 8{11?“% % g}“(ﬂ ive
posi ti oni g ofhiéh Bhp b Re AN hOf¥ Bﬁ&ﬁ laBPliGtion'T RYdd DR iRGhhce)qNe LRSS
conpl etion of the dispensing actioh;
assembly according to the invention may be employed in the sealing of drinks containers.
Also the closure assembly can be used as a so-called bursting disc which-ruptures by
separation of the blocking portion from the rim portion in response to the application of
load or pressure. It will be appreciated that the blocking portion need not ncéessarily be

disc-shaped when used in a bursting disc-type device.

The closure member is particularly useful in a fluid handling device, e.g. a

syringe, as described in EP-A-776225.



.3 1 MAY 2004 WO 011 42104 -7_ PCT/ GB0O0/ 04573 Figure 3 is a diagranmatic view
showi ng a nodified zone of contact between the rim and bl ocki ng portions;
and Figure 4 is a diagrammatic view of a disc-type cl osure3ds¥ . The

di sposabl e syringe shown in the drawi ngs may be generally simlar to that
described and illustrated in our prior ER-A=776225. Specifically, apart
fromthe design of the | eading end of the piston, the needle retraction

mechanismis essentially t as,.th described | - A- 776225 an

et erence shout o Tekseaite StBeee sog heRnss $35/es B BrevBnlnot T Saed Mot on
of the syringa ifBdhé hdusingfrdrh @fuidRREIGING dHaniel dfethé Bevideaw ngs, the

di sposabl e syringe 2 conprises a holl ow body portion 4, fromthe rear of
whi ch (upper end as viewed in Figure 1) protrudes a piston 6. At the |ower
end of the body i i £ OV | i l e 10,
having a thr oughp@’ge}sgg%[géeﬂé?ﬁ]g&/@%gﬁegwgag? {H\ﬂ}ﬁ"%ﬂfibﬂteﬁ%ést g%hggﬁgnnul ar
wal | 9. sTheppitish@f the tiosiveldssenmbiyimay betisteyratly Icongected withdseHobsingeans of a
cap (not shown). The forward end of the piston is arranged to receive a

cl osure assenbly 42 which engages firmy in the piston to forman end wal |
of the piston whi fidi o f i ' TLE I to
all ow t he needl e tﬁrjedﬂﬁunédﬁq P%bgé%gﬁ{)@gﬁgge ?‘gﬂ%%vsﬂ'%&@#?gu% Ig%((rfi\’\ﬁlgmnééu e!g'e
retracti on. botheportser of e devigei wkishaaats msp fluidsholdling resessloisiin tuse, and

forwardly projecting blackin rtjon. 46 of .general ly frusto-con cal

cont  gur xt | b Skl PoRbBeRPRY Geheaning B BBertdrel a8y pReiboRAeraiyrne
bl ocki ngy POk {reveffhimdet dfithie RBUSIhG TortSo-pétatibRswiftopaR bf ti) Heddle rBRadtich on
to prevent ingress of liquid intothe piston interior fromthe interior of
body porti omethamisen.bl ocki ng portion 46, by virtue of noul ding, becones
integrated with, and hence captive with, the ring portion 45. To this end,
inthe illustrated enbodi nent the 3 1 MAY 20~~ WD 01/47104 g_

PCT/ GB00/ 04573 blpo€ikst ngpeefiicd bRpreisSiohobMete Wvidhtian ignauiad hamdig 48vivevi ng
a generally frusto-conical configuration surface 50 which is received

wi thin a cohpviageatwllpwanaedler for dispensing flyidvandia neadle; retractian aggembht t he
rimportion rm t.ent e i i arfb‘%l% t he
fl ange i%i aﬁcﬂﬁt{%@égﬁé g‘%géég%ﬁ\?aef%geﬁéo%g Sh%l?#&éﬁﬂ%@?ﬁiﬁén t Ier@

di recti on obelngapmviddd With aedodrei agsenmbiy dompeisirgg aofimt pertiohsdefimingiramg

needl e retraction as described below. The |.ntergengagenent, between the,
fl ange 48 aﬁBe'lftW@ P@ga?er%'lﬁoY 29'9&'% Fﬁﬂrh%rkivﬁlacgoaf&% the apsriirey sgitht i ve

to the ring PBHfoh%ngbiﬂg WMitkd ik NRalifg \WBhEcE WithOdad 6%kl 28 PRIy Hfierface
projecting Torwardly ©f the piston for eventual engagenment wth the
ext ensi on 38hioN sxtente araunchdhe ildcking portiarhebathapodions keingtpredueedtas 52

45 1o piv BEEe RAgVBRe APt balrECheert B ncatialcB et e B! o
the apert ur godhat hiouMIRGasH B, othBe Poktion pasthenetiestebagith suldsbreporidry irf ul 1y

depressed, the bl ocking portion 46 is subjected to | oading as a result of
cont act w'tﬁlwhﬂweea@@ﬁgpcﬁef@@dahwthebrynm%ppaﬁtaumagw,e entry fpertyey

reaches a p j i , by | [ i
beconps. our V1Tt ek R6 Epdeh bithE nopli rebicinaRstmby s el Syge IR
:)Ihocki gg po;p_bi'tdzml,gtdngeblbekitngi p?r_‘tiblrn;atl)aisgetnmklglnmwd finmghe hggrmrrﬂ_ tblatdrllm'lnamd

e end portio are au ica ope . sprin . i n e
nter i ofSof neRdIe PUBRIPTEI oy Passagh o e erdiaitd 48 halths astidebing. of
the flange 48 fromthe rebate 52 may be facilitated by, resilient

def ormati on of the rimportion and/or blocking portion if these conponents
are produced from isesohd especificdexpresaioneopithas tinantient isr aabyrséing ndiae-type

pol yet hyl ene,_or_ pol yp: l.ene.  The closure a : ri s . and
6 15 convededlsel sPratBaR 8 F piostie Z5Sp LR, PSR RRIn.A A moli i uBba AL
for instancepartiird Hndsbagsmovabibi sibcking Horteki WBicROEIbEes the @pertresdaid

foll owed by a second stage in which the part 46 is noul ded onto the

bl ocki ng0 poPortians brRInaBiNtes A &eefiRg coRtRT NitheAasothes &t ReMopiing, Sietfes
| nt er engagi gap; & aé%@*%ﬁﬁﬁ% BIUEKIMPBbRIRY Rt Portics bBlg Bikiucent 48t

for sealing e aperture
plastics mouldings, one portion having been produced in advance of the other



3 1 MAY 200 WO 01/42104 -9 PCT/ GB00/ 04573 To prevent the parts 42 and 46
wel di ng toget her inseparably during the noul di ng process, thﬁé%wogpﬁgrts may
be noul ded using materials which are conpatible with each c;']t a have
different characteristics. However, as previously indicated, sonme degree of
fusion bondi ng between the rimand closgse parts nmay be desirable, e.g, to
ensure sealing and, where desired, to play a role in predetermning the

| oadi ng nec y " I FRJ N i j on.
The ol sur coasaanpofihG B shOBARGPEEHRY Caf b UtiaRiy WifPTl Wnd BBHRRY I ¢
end of the pistptire bbtiey deviceoauriagt@r hataking evieydofrtnd biddkéng portjper t i on
may be forned integrally with at | east the forward end portion of the

pi ston so t QE“WJ? i ‘and rimportion can be produced as a single

noul di ng. For exanple, both the piston and rim portion nay be nade froma
plastics material such as polyethylene or polypropylene. In the enbodi nent
of Figures 1 andA2 thirdhespraifikiexpression oof itee hisventciptisva blpsuree assembly
arrangenment. However, the detent.arrangenent nmay, be dispensed with, or it
Ty be suppPRRBRtEG, 2 s pottion; deiniicy 2D ettt 41t  deiokEbis; biggklhg dgrion
contact, i.ghichh@oseird é@ertdﬂé,eééi@%mdhstm uhiftey B @é?é‘{hﬁgzdhfﬁdt ivath édwh t he
rimportion. Figure 3 illustrates a nodification in which blocking portion
i s render edothgptat vemoulding: interfageowhich rextgndsi anoyad dihe Hpakingeperdprntbe o

shrink type_f: e r e of contact 60 and wi thout the
aid of a depghl#ng%%ﬁﬁg@%@%g?%%s&%%@%ingat}éﬁ@' mentioned, the shrink fit may be
obt ai negp duri ng the noul di ng process by nmoulding the rim portion 45 around
t he bl ocking portiaon 46 and_expl oi ti_ng mf\t erial shri nkage on cool i ng_'blyo
secure the interfef@Wde snacifionggpiessiol Bf JBRi Kyepten i 18nai Sloguley assptble in

this way, t : Sakd i I £RN | Ji s een
t he mat gri aP@ﬁ“?f'?'hguég“ﬁ'?“ :b? ﬁ%@s?érﬁeAg?{g '? ﬂga%rfmepéiagﬁsé r%rﬁ?@@i@?é@ﬁ%ﬁ gﬁo&\fhat
such fusi onwhiohdcloses thepapestme,, said gortss deirgs uhitecbin saatingdegiast with each
diffusion of ;material betwee he two parts. 31 Y 2004, WO 01/ 42104 -
10 PCTI CBOOPHIRE A & aHENS Mteiate W Esiids anneaie, Bipckndsootons fems! y
wth a at ki i<H Ii i ¢ { ki h Al

Forwar d s r ProckitB St Being 8 S0 Hioa e bR T e T horien sttt QRogie
subst ant i al two pbtionskiava begotseparated from eneargtbed thayzanspt be pratered to thee

bl ocki ng portion 46.is r . e PtV ' [ 46. e,zone
of contact éﬁmgyc?'??é@h PF%%§w3ﬁ§/ %)‘%rpa??}}é)ﬁo%&g%%@gngﬁr%%%nnres W?EQQ@CF ed
above. HowepRrickingsoriib® ks fie Mergorioh.may i nstead or additionally be held
captive by a detent arrangenent in the vicinity of the zone of contact 60.
Because the closure assenbly of the present invention does not use an
aper tur & 1t w1 Ba Seaci ARl of yirgedristd Rdluaring eRyIoR iy
mat eri al s suacholowshgediaefor Bdispessingf fidithi and recrresesitel retraglidni |assgmbiyhdor
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range of fapfa\ﬁ@éc;]mn@ﬂswr@la%sambuaé§ex;%seétyaabwqay%peﬁuﬁe%aﬁ%%ﬁned
y wmth the d ich the

conpat abi | i rugs to be ‘di spensed. The manner in wh .
bl ocki ng pobyitbe rins ppdian eanstitulisgwi needie Enty raperipes whioh, gricotesoperptieonof on

of the bl ockin tiQn a predi ct.abl e an t . abl r egki e
whi | 6 setur b PaRaee St GrREReora1peRopy T8 RAIRE BBt e dae NS
thus avoi di partiot 8&ihg ROKeh Wivah RS dhe ribd gmlondumir@ needleaeiraétion {onalkaeh of
t he enbodi nents descri bed above, it will be appreciated that the closure
nmenber f uncpassrgeef the heedieiintg tae Seusing viakaid eeerif@ whilst, as illustrated
in Figure 4, the blocking portion may be generally disc-shaped it may have
ot her configurations as illustrated in Figures 2 and 4 for exanple. 31
MAY 20Q 11 CLAI M3 BixtiA spktific exbeasdionngf teyvirventiaviisa endtindd @i preddting far

di spensing fluid and a needle retraction asseﬂRgxafor transferring the

needl e aft ePURBY; HEEPenBRNPR FORPTISNG AR ANWIarsRqrien @nds? iiCTeIh§OPIBvi ded
with a closuply ARSREP ORI Blodlcihg b8 RPthe Porfis Bhdméiding the other

portion in the presence of said one portion using a surface of the latter to define a



.aperture and, a renovabl e bl ocking portion which closes the aperture, said
portions being united in sealing contact wth each other at akwgﬁgﬂbng
interface which extends around the bl ocking portion, both pgr i .‘being
produced as plastics noul di ngs, one portion having been produced in advance
of the other so That noul ding of the otheébt portion can be effected 10 with
said one portion in situ, the aperture- defined by the rimportion

constituting a npeedl e LGh, . Qr rakhi f h

needl e ret rgpl“fdgrrlp gaggjgﬁg%%/hﬁgeebyl ﬁee8%§ﬁph%%bgc%%%g%9 H%ﬁg @hterﬁabﬁg]cki ng
portion bei pgrtibh RN camde bioreh taveay frompthiet fidnpasition ngonethdl applieatiacof @n t o
al | ow passage of the needle into the housing via said opening. 15 2. A

devi ce as cPeadeterminedfogeedq theiloge:PORIAB. ri m portion is integral. with

t he housing. 3. A device as clainmed in Caim2 in which the rimportion
arid housing both conprise pol yethyl ene and/or pol ypropylene. 20 4. A

bur sti ngs di sc-t ypEhaliaveatonowiti o be desdriped byl wayuofexaspedhly withieferenag a
rimportion d finingnan aperture and a.renovabl e bl ocki ng portion which

cl oses the @p@‘ﬁt%ﬁc@ RAMANGFFAWIBES MU united in sealing contact with
each other at a noulding interface which extends around the bl ocking
portion, both portions being produced as 25 plastics .noul dings, one
portion havi ng beéguner bisicdewiaf asyvinge in atcordancetvwitythe dnvemsion ibiks di ng of

t he ot her po tioa caa.be efchted_mjth said one portion in situ, rupture of
the device GRRGEPEQNGMOBRIYNRJ'Snay of the bl ocking portion fromthe rim
portion,, AMENDED SHEET 3 1 MAY 20Q-r 12 5. ~ A bursting disc-type device
as clainmed in CQaim4 in which the bursting disc is arranged to rup%%&g at

a predeternined Figuredat é nd nfsagementasyt sestional ¢ viewparo ) I§NIardedoSCcalht | y
or substantial entj,rel ; o SLE of.; [ b ;N Rinvegn e
bl ocki ng poP@Fhﬁ“ﬁﬁd“#%ég?F@¥p§??F§%ﬁﬁ@q@baAbEﬁ?@t?ﬁ% Q?gg-gﬁge deviggbas
claimed in giahgeddrowdy tfwarde ddrpletion afthié dizpeanithgractionorti on are
coupl ed together by a decent arrangenent at said interface. 7. A bursting
di sc-type device as clainmed in Claim6 in which the resistance 10 to
separation afforded by the detent arrangenent is supplenented by fusion
bondi ng between the bl ocking portion and the rimportion. 8. A closure
assenbly conprising a rimportion defining an aperture and a renovabl e

bl ocki ng portion which closes the aperture, said portions being united in
15 sealing contact with each other at a noulding interface which extends
around the bl ocking portion, the two portions being of the same plastics
material. 9. A closure assenbly as claimed in Claim8 in which the two
portions are interlocked with each other so that sone deformation of at

| east one of the parts occurs zo when breaking away the bl ocking portion.
3 1 MAY 2004



13 10. A closure assenbly as clainmed in any one of Clains 8 to 9 in which
the bl ocking portion is irreversibly renovable fromthe rim portion so
that, once the two portions have been separated from one an ﬁéW@'?méy
cannot be restor to the sane condition of sealing and se '

resi stancewgioy'g?‘;?)gby re-inserting the blocking 5 portion iﬁ%(a’%ozdlﬂl‘m
portion. 11. A closure assenbly conprising a rimportion defining an
aperture and a renovabl e bl ocking portion which closes the aperture, said
portions being united in, sealing contact with each other _at a gnuldinﬁ

i nterface whi cFigweshias diggsamm H@é’l%SMWiaﬁao%ﬁﬂiZ@H@f‘P@t?ﬁﬂt glyesg the
portion being jfreyersibl.y remgvable fromthe rimportion so that, once the
two portiBhs ngggﬁﬂx§%é5¥ ngd from one anot her, they cannot be restored
to the sane condition of sealing and separation resistance sinply by
re-inserting the blocking portion into the rimportion. 15 12. A closure
assenbly as cl &igafk 4 (5 Bdipgrematic Giaw B’Ea%ischyEebldsnrdl\di‘dsemnyhe ar r angement
is such that the two portions are united together by the noul ding process
to afford a well-defined threshold at which the bl ocking portion breaks
away fromthe rin1$prtion in_re%gonse to the application of necqgnic

I
force to the blHekdispossblesysingeshows inhe drayings may hegepermdly sigilaty ti%ﬁt any
f O ains, 8.t ' i ch th . t oS that 4 he bl ocki
oort on biesrbed i Mielsiadnfaeinton EP-ARP RS, Shecifiedly. abhh ios AR Sy e
i} S cred _ oo
2 ons! BPEadtiy bid 6t RSHARSAL HE R Jrachof RRSHE ;AT ERUpaf? ol e [

pl astics g4 t@ctibedinBPLA-TTH2RHGnd rebdtbAdeshoild fiasefopé bs UhdRCRSEBEAL ned,
in part, by the other portion so as to provide said noulding interface. 3
1 MAY 2007762251 for aAdethitesidescdpSembf theasyripigaiand dtsiope@tionm 14 i n whi ch sai d
one portion conprises the blocking portion. 16. A closure assenbly as
claimed in any one of Clainms-8 to 15 in which both 5 portions are produced

o2 ol st o Toudhone oy B WUl LSO S5 bl Ay

portion 4, from the rear of which (upper end as viewed in Figure 1) protrudes a piston 6.

At the lower end of the body portion 4 is provided a mounting portion 8 for a needle 10,

having a through passage at the inner end of which is an upstanding annular wall 9.

The piston 6 is hollow having its trailing end closed by means of a cap (not
shown). The forward end of the piston is arranged to receive a closure assembly 42
which engages firmly in the piston to fdrm an end wall of the piston while defining an
aperture 44 which is sufficiently large to allow the needle and mounting portion 8 to pass
through during needle retraction. The insert 42 comprises a rim portion 45 fitted with a
forwardly projecting blocking portion 46 of generally frusto-conical configuration so that
the blocking portion 46 closes the aperture 44. The blocking portion 46 and rim portion
45 seal the forward end of the piston to prevent ingress of liquid into the piston interior

from the interior of body portion 4.

The blocking portion 46, by virtue of moulding, becomes integrated with, and

hence captive with, the ring portion 45. To this end, in the illustrated embodiment the



.when dependent on C'aim 11, the two portions being of plastics materials
havi ng di fferent chem cal conpositions and/or characteri st§ (fsMAYlﬂml)S. A
closure assenbly as clainmed in Claim8 or 9 or any one of Clalns , 12 to
16 when wepeagwat on Claim8 or 9 in which the bl ocki ng perigponodsss capabl e
of being broken away fromthe rimporti@n w thout deformation of either of

the two portions. 15 19. A closure assenbly as clainmed in any one of C ains
8 to 18 in which, at the noulding interface, an annul ar surface of one of

he cour soSBRing R ARl LR Yl Al e A8 hARE edrltall oMo 11

ing sald one por
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the portions intimately contact each other with at | east sufficient fusion

bondi ng t feeneddh ke ntemabhivaliraf tbersihi portiongtgtweecty. fo2thing\a cetsir Eheamatnp| y
as clainmed in any one of Clains 8 to 20 including 25 neans for resisting
removal otonieal syifaessiafghe BrrgetB and thesebate 82 soprangs goywards ahinaginasy|apek e

ted, f the.ri ti b | i.cat | f. axi | cad .
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according to any one of ains 4 to 21. 24. A fluid handling device having
a hol | ow asddf blockingdiatiendbngojettingl famdrdlyrefate pisten faradvientuahssgagement or
transferri ntgg}_lhe needl e after use into a housing of the IO device, the

gousi ng bwithghe ewtensien 3¢ Alsoghe mating suefgecsnaf the £ 48rand the rebape 54 domn
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broken away fromthe rimportion durlng e retrac | ow passage
of the needle into the housing via said opening. i5 25. A device as cl ai ned
in Qaim24 in which the rimportion is integral with the housing. 26. A
devi ce as cl ai niachperationawhe? theipistodhadbdehgubstantiuilyt futlp depreshal)tietdockingot h
conprise pol yethyl ene and/or polypropylene.. 27. A nethod of producing a
bur sting ppgon {his sithjeced toknading asp asulirofitontagsoyith the @?ﬁqnsaomBﬁ@ndngy
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blocking portion 46 becomes sufficient to dislodge the flange 48 from the rebate 52 so
that the blocking portion together with the assembly comprising the needle 10 and the
end portion 18 are automatically prdpelled by spring 28 into the interior of the piston 6,

e.g. to avoid a needle stick hazard. Release of the flange 48 from the rebate 52 may be
facilitated by resilient deformation of the rim portion and/or blocking portion if these
components are produced from resiliently deformable plastics materials such as

polyethylene or polypropylene.

The closure assembly comprising parts 45 and 46 is conveniently produced in the
course of a two-shot moulding process, for instance a first stage in which the blocking
portion is produced followed by a second stage in which the part 46 is moulded onto the
blocking portion thereby connecting the two parts together through the interengaging

flange and rebate and providing a zone of intimate contact for sealin g the aperture 44.



.25 surface of the ldtter to define a noul ding boundary whereby the bl ocking
portion seals the opening in the rimportion and can be brokgen \gyayef r om
the rimportion upon the application of a predeterm ned force to the

bl ocki ng WOAYFHAd 3 1 MAY 2004 ,' 16 28. A nethod as cl B¥HEBOYMSE ai m 27
in which said one portion conprises thedlocking portion. 29. A nethod for
accessing the interior of a hollow body or vessel provided 5 with a
bursting disc-type device or closure assenbly or' device as clained in any

one of O aims témglf%%?t &ﬁ? gg@g % ﬁﬁ%gﬁﬁw&ﬂg tJé}"ﬂ?e? iﬁs%p&ljﬁﬁl)bd&ﬁig RO nRRAdihgn toO

break the same 1"on.
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detent arrangement. However, the detent arrangement may be dispensed with, or it may

be supplemented, by resistance developed at the zone of sealing contact, i.e. the
moulding interface, between the blocking portion and the rim portion. Figure 3 illustrates
a modification in which blocking portion is rendered captiv¢ to the rim portion by virtue
of an interference or shrink type fit between the parts at a zone of contact 60 and without
the aid of a detent arrangement. As previously mentioned, the shrink fit may be obtained
during the moulding process by moulding the rim portion 45 around the blocking portion
46 and exploiting material shrinkage on cooling to secure the interference fit. Where the
blocking portion is held captive in this way, there'is not necessarily any signficant fusion
-bonding between the materials although, if desired, the material(s) may be selected so
that such fusion bonding is present, e.g. as a result of some degree of diffusion of

material between the two parts.
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Figure 4 illustrates diagrammatically a closure assembly with a plate-like or disc-
like configuration in which the trailing and forward surfaces of the rim portion 45 and
the blocking portion 46 are substantially flush with each other. In the embodiment of
Figure 4, the blocking portion 46 is rendered captive to the rim portion 46 at the zone of
contact 60 by the shrinkage and/or fusion bonding mechanisms described above.
However, the blocking portion may instead or additionally be held captive by a detent

arrangement in the vicinity of the zone of contact 60.

Because the closure assembly of the present invention does not use an integral
knock-out section as in EP-A-776225 to create the needle entry aperture, it will be seen
that the closure is not limited to brittle materials such as styrene. Because of this
increased flexibility, the possibility arises of making the entire safety syringe using
materials such as polyethylene and/or polypropylene. The ability to call upon a wider
range of fabrication materials may also be advantageous in terms of compatability with
the drugs to be dispensed. The manner in which the blocking portion is held captive
within the rim portion aliows separation of the blocking portion by a predictable and
controllable breaking force while securing a clean and dimensionally well-defined break-
out aperture thus avoiding interference with needle travel during retraction.In each of the
embodiments described above, it will be appreciated that the closure member functions
as a bursting disc-type device and whilst, as illustrated in Figure 4, the blocking portion
may be generally disc-shaped it may have other configurations as illustrated in Figures

2 and 4 for example.
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1. ~  Afluid handlmg device havmg a hollow needle for dispensing fluid and a
needle retraction assembly for transferring the needle after use into a housing ofthe device,
5 . the housing being provided with a closure assembly comprising a rim portxon definmg an

_ aperture and a removable blocking portion which closes the aperture said portions being |
umted in sealing contact w1th each other at 2 moulding interface which extends around the
blocking portion, both portxons being produccd as plastics mouldings, one portion having

been produced in advance of the other so that moulding of the other portion can be effected

10  with said ohe portion in situ, the aperture defined by the ﬁm portion constituting a needle
| entry aper_ture.which, prior to 'operation of the needle retraction assembly, is closed by the

: blocking_portionf, the blocking portion being broken aWay from the rim portion during

needle retraction to allow passage of the needle into the housing via said opening.-

15 2. A device as claimed in Claim 1 in which the rim portion is integral- with the
housing. ' |
| 3. A device as claimed i Claim 2 in which the rim portion and housing both

comprise polyethylene and/or polypropylene.

20
4, ' A bursting disc-type device constituted by a closure assembly comprising &

' rifn portion defining an aperture and a rcr'novable' blocking portio-n-Which closes the
aperture, said portions being united in sealing contact thh each other at a mouldmg |
interface which extends around the blocking portion, both portions belng produced as

25  plastics .rnouldi-ngs, one portion having been produced in advance of the other so that
moulding of the other portion can be effected with said one portion in situ, rupture of the

‘device occuring on breaking away of the blocking portion from the rim portion.

AMENDED SHEET
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6. A bursting disc-type device as claimed in Claim 4 in which the blocking

portion and rim portion are coupled together by a detent arrangement at said interface.

7. - A bursting disc-type device as claimed in Claim 6 in which the resistance
10 to separation afforded by the detent arrangement is supplemented by fusion bonding

bétween the blocking portion and the rim portion.

8. A closure assembly comprising a rim portion defining an aperture' and a
removable blocking portion which closes the aperture, said portions being united in
15~ sealing contact with each other at a moulding interface which extends around the

blocking portion, the two portions being of the same plastics material,

- 9. . . A closure assembly as claimed in Claim 8 in which the two portions are

interlocked with each other so that some deformatmn of at least one of the parts oceurs

20  when breaking away the blocking portion.
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- portions have been separated from one another, they cannot be restored to the same
condition of sealing and separation resistance simply by re-inserting the blocking

5  portion into the rim portion.

11. A closure assembly comprising a rim portion defining an aperture and a
removable blocking portion which closes the aperture, said portions being united in
sealing contact with each other at a moulding interface which extends around the

10  blocking portion, the biocking portion being irreversibly removable from the rim
portion so that, once the two portions have been separated from one another, they
carnot be restored to the same condition of sealing and separation resistance simply by

re-inserting the blocking portion into the rim portion.

15 12. A closure assembly as claimed in any one of Claims 8 to 11 in which the

arrangement is such that the two portions are united together by the moulding process
to afford a well-defined threshold at which the blocking portion breaks away from the

rim portion in response to the application of mechanical force to the blocking portion.

20 13. A closure assembly as claimed in any one of Claims 8 to 12 in which the
arrangemgnt is such that the blocking portion breaks away cleanly from the rim portion

- at said interface to leave a dimensionally well-defined aperture.

14. A closure assembly as claimed in any one of Claims 8 to 13 in which one
25  ofthe portions is produced as a plastics moulding in a mould having a moulding'

surface or surfaces defined, in part, by the other portion so as to provide said moulding

interface.
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16. A closure assembly as claimed in any one of Claims 8 to 15 in which both

5  portions are produced as plastics mouldings in a two-shot moulding process.

17. A closure assembly as claimed in Claim 11 or any one of Claims 12 to 16
when dependent on Claim 11, the two portions being of plastics materials having

different chemical compositions and/or characteristics.

10
18. A closure assembly as claimed in Claim 8 or 9 or any one of Claims 10, 12
to 16 when dependent on Claim 8 or 9 in which the blocking portion is capable of
being broken away from the rim portion without deformation of either of the two
portions.

15 o

19. A closure assembly as claimed in any one of Claims 8 to 18 in which, at
the moulding interface, an annular surface of one of said portions is conformed with an

annular surface of the other portion in the course of moulding said one portion.

20 20. A closure assembly as claimed in any one of Claims 8 to 19 in which, at
the moulding interface, the portions intifnately contact each other with at least

- sufficient fusion bonding therebetween to afford sealing engagement.

21. A closure assembly as claimed in any one of Claims 8 to 20 including
25  means for resisting removal of the blocking portion so that the blocking portion can’
only be separated from the rim portion by application of axial load of predetermined

magnitude.



43" 109B&' ()-* 109B&'()- & 109B& ()- S
04 109B& () -f#! 109B& ()-"gnggh&h' h( h) hehxnbC 10z! 1y#- 10%| & ()- 10B 10B
10BI L610%B& () - 142" 109B& ()-2! 109%8& ()- 1 1098& ()-6hohhhhsi,i dihe, 107!
1510%4| & () - 10%4| & ()- 10%| & () -
£ 109 & ()-10%| & ()-1310%| & ()-iijj kk[kdEmbC 10z!

1@10%| & ()-!10%| & ()-10%| & ()- ", F10%4| & () - S10%| & () 1094 & () - [ KKl TI|
| 3MIENDC 102! 1Y0109%| & ()- Ys- 1094 () - Y+10%| & () -

109 & ()-18&10%H & ()-1$ "10% & ()- 3mmmmmmmmbC 102! 110%& ()-"109& ()-
104| 104| 104| F&6Z10%| & ()-FY4! 10%| & ()- 2@10%| & () - rrKnsnnoonq}[gbC

10z!ys %40%&. () -! @ A4&aind: $datddsa MRV feks bﬁe@@@%‘fﬁ kfostre askeBly ) -

1109 ()- nqgqrJrr6ssaBbC
according to any one of Claims 4 to 21.

23. A plunger for a fluid handling device, the plunger being tubular and

5  having one end thereof closed by a closure member according to any one of Claims

4to 21.

24. A fluid handling device having a hollow needle for dispensing fluid and a
needle retraction assembly for transferring the needle after use into a housing of the

10 device, the housing being provided with a closure assembly as claimed in any one of
Claims 8 to 21, the aperture being deﬁned by the rim portion constituting a needle entry
aperture which, prior to operation of the needle retraction assembly, is closed by the
blocking portion, the blocking portion being broken away from the rim portion during
needle retraction to allow passage of the ncecﬂc into the housing via said opening.

15 | | '
25. A device as claimed in Claim 24 in which the rim portion i.s integral with

the housing.

26. A device as claimed in Claim 25 in which the rim portion and housing

20  both comprise polyethylene and/or polypropylene..

27. A method of producing a bursting disc-type device -comprising an annular
portion and a blocking portion, said method comprising producing one of the portions
and moulding the other portion in the presence of said one portion using a |

25  surface of the latter to define a moulding boundary whereby the blocking portion seals
the opehing in the rim portiori and can be broken away from the rim portion upon the

- application of a predetermined force to the blocking portion.
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29. A method for accessing the interior of a hollow body or vessel provided
5  with a bursting disc-type device or closure assembly or device as claimed in any one of
Claims 4 to 21, comprising applying force to the blocking portion to break the same

away from the rim portion.



