WO 2007/ 026248 PCT/ |1 B2006/ 002792 1 Needl e Assenbly for a Prefilled Syringe
System The invention relates to a needle assenbly for a prefilled injection
syringe, especially but not exclusively of the type that is coated on the
i nside by nmeans of baked siliconizing and sterilized i ' t unnel at
a tenper aV@Qr 809208 to 350C, conprising: a needl e hol dgF?/v]\:nE@ﬁg/gd}%)ezedl e
secured thereto, the needl e being sedurable to a syringe barrel of the
injection s riqge, a_needl e he distal end of which
Neegdde| ASSERPL Vi £8Tn 804 SEEE bly connected thereto
and shieldingly surrounding the needle, a needle seal for nounting the
needle tip arranged at l|east in part in the proximal end of the needle
shi el di fge sihhemrticiosedlatésbyoa | needke ekemenblySysieng piretfiils.eld nd are
known and _.described i,nter alia in atents. . Many.of .t hese kn stens are,
however *FafC lo&i§§&9§ﬁf&g?SSFC&8%ﬁ§i%5FeB°Fne %&Hﬁ&yﬁiﬁ Qﬁd%g% iéﬁfﬁcation.
Thus, atsyet am icosieserbRednen 1101 2¢/ 225 e aier 8F NbakeRr 833300064 needl| e
assenbly with a bonded needl e, needle "seal as well as needle shield can be
assenbl edide sgerid iged dgep iealivia dninml tat a2 stpinpenkzedeand swpertid i zed
syringe arrel . A snap-action_connect.,or, bet end ca d cannula shield
const Lt aede o FrBPEERSREE B mERRTRG P e Tiadi  TEedl) SRS with
the endigitcadt, fiaee. nBeader ivedrighesedieedla susf acesypiBidd ebasrathicgved by

snap-action connection of cap and cannul a shield, congressing t he cannul a
shiel d dhe dapy eatd Faniif sndd @ deedsearihgleheyr eBgrtNng theyidiptal
surroundj e | e e the@ SNAR ach LON, LQAReC an
engineeg%ggr%feg@ggﬁé %%%é%ﬁﬁsnggﬁggents E;cg&%a?h rF%kﬁggd?ggaF§§

render i ng lichsabdgd| @medtaot sherete, and shyeldénghg saseouaddnowidre havi ng

I nnot i ri hi . _or _handli ng. ,
becc};rre n%%séi elf aOtneCee ed%eaqg fosr H%r{l?l%tln% thae %eed%e tip arranged at

t
e

least in part in the prbximal end of the needle shielding

sheath closed off by a closure element.

Systems of this kind are known and described inter alia in
patents. Many of these known systems are, however, at a

disadvantage or complicated in production and/or application.

Thus, a system 1is described in WO 94/22511 wherein a
preassembled needle assembly with a bonded needle, needle
seal as well as needle shield can be assembled e.g. in an
j aseptic environment to a siliconized and sterilized syringe
barrel. A snap-action connector between end cap and cannula
shield constitutes no microbiological shield for the needle
in conjunction with the end contact face. Rendering the
needle surface sterile is achieved by snap-action connection
of cap and cannula shield, compressing the cannula shield of
cap and cannula shield in sealing the resulting cavity
surrounding the needle surface. Such a snap-action connector
can be engineered releasable and thus represents a <certain
risk as regards rendering the needle surface sterile, as may
be the case, e.g. when having become loose ﬁnnoticed during

shipment or handling.



\

WD 2007/ 026248 PCT/ 11B2006/ 002792 2 EP 0 240 787 describes a system for
shi el ding parenteral needles involving a bonded needl e, a needle seal and
needl e shield. There is no nent-ion of how rendering the needle sterile is

assured. nnecting the housing and needle hub is said t chi eved by
axially gﬁ%ﬁﬁ@?éﬁsribs whi ch al t hough achieving a c€¢ﬂ39ﬁm@§gg?e | ocation
of the housing, fail to assure the chessary m cr obi ol ogi cal or sterile
seal. The invention is thus based on“he object of inproving a generic

needl e hol der so that a sterile seal of the needle holder is assured in
cost-saving production thereof so that mnaintaining the conplete needle

sterile gp bhedg MpgPelseeripsserl | 4 At t Bor n%ﬁQE?dﬁl@?e@a'ﬂénﬁagaihe monent
it is put to use is nowreliably assured. To achieve this object the
i nvent i ore¢dlezhainmstlatiinged Ppnded neediar eacornrdéei snabetndencepéec] osure

el ement gyl Jltc{‘.e ’Egsgéeisshkg' depgisheaih Relng conblgured as d.q10
non-rel eaSabl e an Stérile barriéer produced by neans”of "a bondrng or
wel di ng stectnd giuse.asAdiredt. ageansctimd higre dnbodingering aketihe hnwehsi on read

from the sub-clains. Thus, the sterile barrier is preferably a c]osure
connect | 19 prodtit TP PAGRIELGY FRSToRR diihy "WiePe 2 “BoHeRd
connect i genfddsy aPRtd AatiOdduries 126@HPRNEEd thEOhBE8iAGN- EAXL Cro
acrylic-based adhesives for curing by neans of UV light or at room
t enper at BB Ee agcesgaryidhbeyelokogicaloer| TEer)la@eRl -Henkel Loctite
Deut schl and GrbH, 81925 Munich, epoxy resin by Barton Sol vents Inc.,
Desnoi nes, USA. WD 2007/026248 PCT/ 1 B2006/ 002792 3 Tests have shown t hat
produci ngh¢ hénvkotilore ékerdnts dpmsddeonnébel eokgeics! dihgispeatringref erably of
an ?”DrpQSHéric needle holder so that a sterile seal of the needle
) .
holder is assured in cost-saving production thereof so that
maintaining the complete needle sterile in the time between
sterilizing the needle assembly and the moment it is put to

use is now reliably assured.

To achieve this object the invention is characterized by the
closure connection between the closure element and the needle
shielding sheath being configured as a non-releasable and
sterile barrier produced by means of a bonding or welding

technique.

) Advantageous further embodiments of the invention read from

the sub-claims.

Thus, the sterile barrier is preferably a closure connection

produced by ultrasonic or laser welding.

Where a bonded connection finds application it is recommended
to use non-toxic, acrylic-based adhesives for curing by means
of UV light or at room temperature, such as e,g, adhesive
type LOCTITE® 3011, Henkel Loctite Deutschland GmbH, 81925

Munich, epoxy resin by Barton Solvents Inc., Desmoines, USA.




t her nopl astic, such as polycarbonate or polystyrene or a partly crystalline
t hernopl astic, such as pol ypropyl ene or polythene produces good results.
Particularly preferred is an enbodi nent in which the closure elenment is a

cap wit sdpdsi cal sleeve, and the needle shiel gifmalefh is a tubular
nenber,h?%g p%o@in&l end of which is provided wwth a ring flange, the

distal rimof the cap shell connectisng the ring flange of the needle
shielding sheath in formng a sterile barrier. In this enbodi nent the ring

flange o I i el di n%ﬁ i t o] r edge of
its prox?ﬁ%?gsﬁggg ?%gg%vgﬁ%ggéféh % nq%%n%ﬁﬁ%hgécgﬁgggkgegﬁgi#égthe bottom
rim of hbedtap Hidldldibty i ssihaattther poe ferabvlant ag€ousamherartdrphdust al ri m of

t he cap hel | conprises i nterl ocki rofile, and the annul ar securing
face of ERETPPREATTHigeSbFnt IS nBely UM ni: ShederYESRr i¥es 2a

recei vi ngape 0 i lce yghapednd o caambyl i, thecH nherheakbrepprend! exof the cap
shell and in mhlcg the interlocking profile is inserfed for positive and/or
non- posPPLyEhers epnashiidasg IOPHerpfeks ocki ng profile at the distal rim of
the cap shell may al so be shaped as an energy director where an ultrasonic

weld with the needle shielding sheath is feasible. Another aspect of the
i nvent i oRarrsichhaely grrefatdey ds snppobbidngerol irarwhiutit ithe fadrosamrds from t he

proxi mal side of , the ring flange of, the needl.e shieldiing.sheath radially
B Chi -t FLCBEEEr L8nAu R SECtt g R P oA L, RACeTBsuret Srendied i
2007/ 026248 PEThy B2HBSLA02A9Z dudl HupRérge)t i speeringur ahior st he needl e

seal is provided at its proximal end preferably with a flange-type

ext ensi oMhiGhi &6 PEO¥LPpdrvEEh by Fhed sglpﬁﬂﬂ%ri idiec sisdr lofriph @ e

\ cap shell connecting the ring flange of the needle shielding

)
sheath in forming a sterile barrier.

In this embodiment the ring flange of the needle shielding
sheath may be provided at the outer edge of its proximal side
to advantage with an annular face for securing the bottom rim

of the cap shell.

It is furthermore advantageous when the distal rim of the cap
shell comprises an interlocking profile, and the annular
securing face of the ring flange of the needle shielding
sheath comprises a receiving profile shaped .to comply with
the interlocking profile of the cap shell and in which the
interlocking profile 1is inserted for positive and/or non-
positive interlocking. The interlocking profile at the distal
rim of the cap shell may also be shaped as an energy director
where an ultrasonic weld with the needle shielding sheath is

feasible.

'Another aspect of the invention is characterized by a
supporting collar jutting forwards from the proximal side of
the ring flange of the needle shielding sheath radially
within the outer annular securing face for +the closure

element.



|

shi el ding sheath. The distal side of the cover contacts the proxinmal end of
the needle seal. In a further enbodi nent of the invention the proxinal side
of the flange-type extension of the needle seal is provided with a ring

col l ar cQphafbhigss the distal side of the head side glcrfife&bRayr e el enent.
In this arrangenent, preferably the supporting flange of the needl

shi el ding sheath and the supporting cgllar may each

e

conprise at the

supporting flange of the needle shielding sheath a cylindrical centre hole
whose bore corresponds to the bore of the cylindrical inner surface area of

t he needl e

shi el ding sheath. This aspect can be nodified in a second

enbodi meffio swerlenant thesiaerfliginatdon sheanepdleeseubpbs th¥eyidad ar of the

11 ange- 1 Jae S aRSTAE0T e Hesar eobbar thate RETENIEL Yl it dfad]

e
face area

whi ch at Whdast wesupgpdqtdd oy othei tssipdbst ihg endlbat cbés thke sdwjles of t he

coni cal i

this comid&ldpspt SBRLE- t RS

In additi

receiving the needle ti
f urt her norhe proengédnf &

arranged
collar i

nner. surface area of the su rtipg .collar and i s suppqrt
ﬂﬁ%?alsugfcg%eo r 82° of°Ye %?fb’iﬁfrthpn €

ed by
coll ar.

Mhxikhli entecemmadedetinat sthe. dist al rapehof thisodniged &sseal

E contains a central opening for the needle. It is
et paexin3d brgidaudifndthepdlengr-bypet pet eridire seal

N e S e e A

orting
t he

needl e shited diisgadheatid. of ntiehineaar sadgentnthd hdostirametement. t hi s di st al
nal portion nmay be smaller or equal to the dianmeter of the inner

| ongi t udi
space of

the needle shielding sheath. In addition it is particular

pref erred hatid hamegdhent, preferably the supporting flange of the

I
/

needle shielding sheath and the supporting collar may each
comprise at the supporting flange of the needle shieiding
sheath a cylindrical centre hole whose bore corresponds to
the bore of the cylindrical inner surface area of the needle

shielding sheath.

This aspect can be modified in a second embodiment such that
the inner surface area of the supporting collar of the needle
shielding sheath is flared conically proximally and that the
flange-type extension of the needle seal has a
circumferential surface area which at least over a portion of
its distal end matches the shape of the conical inner surface
area of the supporting collar and ié supported by this
conical portion at the inner surface area of the supporting

collar.

In addition, it is recommended that the distal end of the
needle seal receiving ‘the needle tip contains a central

opening for the needle.

It is furthermore provided for that a longitudinal portion of
the needle seal arranged distally of the flange-type

extension extends by the supporting collar into the proximal

Iy



shielding sheath is integrally connected at its distal end by a designed
frangi bl e connection to a proxinmal portion of the needle holder in thus
making it possible to totally expose the needle ready for use after having

gsszggeﬁﬁhgﬁﬁggvégngle desi gned frangible connecthQny&%wéﬁ%% comended to

seal of a pharmaceutical rubber or | astic
el astoner. In conclusion, the needle should be preferably nmade of a
stainl ess steel and either fi xedly bonded in the needle holder coaxially to

the barrel,of h?héyﬁéé‘@fe d{,h{%]iiﬁg@ shedih ECtI%S 93“3 rQﬁ %&n@o{;ﬂgr by a

pl astics po tin nee Itse érabl'y of a
thernDpIaﬁiameténuﬂfzﬁmixﬂquﬂaﬂn&nngltpdhyp&opykbmenomaypbéyamnﬂberFron1the
above coments i i ci ated that, the needle ssenbl

accor danc‘érv\FﬂHaihgl rjf\]/“@nt qu%r ScdiNSentBPL R r Vot Toh 8%%%?‘?19 t he

prefiIIedsﬁfgfag(ﬁaghe%xﬁLnge due to the sterile barrier between closure
el enrent and needl e shielding sheath whil st assuring sinple production and
conmponent assenbly i n producing the needle assenbly as well as sinple

assenbl y pf '&gl&@ggg' eltas§§”gla3£tﬁ%u arf Ve aal%%%%?gds%a@g 1? 21 h8ha1

preferred et manuf act urin e assenbl udes securlng a
needl e t0sﬁuémﬁﬁﬁgaéndamhr1bhahtegrannpk@dnwﬁtéﬂogﬁ02@24&5%@1483606&002792 6

to be secured to a, syr barrel of . the injection syrin sably
connecti ng ?ﬁ%ﬂ%ﬁ%ﬂeﬁgﬁﬂé}(ﬁe §°HB@8£é°%h€%t% E%PX%W%? ﬁ@%g98“h8 dEEeto forma
sterile Sﬁéédl@ﬂﬁoi@eﬁUiﬁoﬁﬂdsaﬁﬁklﬁQlQtdpbﬁalﬁﬁédhs,tb@ﬁ@lyn@x oBeedl e seal

on the needle ti at least in part in the proximl end of the needle
sheat h, ahhecm%ﬁéﬁﬁ;ﬁﬁqutﬁ@rpﬂéﬁlﬁﬁﬂeﬁﬂhﬁvéﬂgtHéshé@¥ﬁ43Iﬂﬁﬂ a ®ingla closure

el ement bYe L PEALNYE Aurfd 13 BoRROBEELL ON

It is recommended to produce the needle seal of a

pharmaceutical rubber or a thermoplastic elastomer.

In conclusion, the needle should be preferably made of a
stainless steel and either fixedly bonded in the needle
holder coaxially to the barrel of the syringe or fixedly
connected to the needle holder by a plastics potting. The
needle holder itself may be made preferably of a
thermoplastic, such as polycarbonate, polypropylene or

polyamide.

From the above comments it will be appreciated that the
needle assembly in accordance with the invention is
excellently tamperproof on opening the prefilled injection
syringe due to the sterile barrier between closure element
and needle shielding sheath whilst assuring simple production
and component assembly in producing the needle assembly as
well as simple assembly of the needle assembly to a
siliconized syringe barrel.

The preferred method of manufacturing the needle assembly

includes securing a needle to a needle holder that is adapted



bet ween the cl osure el enent and the needl e sheath, configured as a
non-rel easabl e and sterile barrier, by neans of bonding or welding. In one
particul ar manufacturing nethod, a first subassenbly of the needl e seal,

cl osure ggfgﬁghm?&q needl e sheath is fornmed, in “hi%Qﬁégﬁ?Qﬁﬁ Ee seal is

.arranged east’in part in the proximal end of the eath and the
closure elenent closes off the proxigal end of the needle seal, a second
subassenbly is formed by securing the needle to the needle holder, and the

first and second subasseml i ar ed.u (o ther .so that the
needl e sgcé)at Y Sree%é:aegagﬁoggcg né% g g?&;gé Fs?%% Jé}relg&f%{]? ese relz1 % hol der to
forma steilicheabegl coandcsinmgouhdsdantabherdidsft he neeeldke,sheantl tHe needl e

seal |ocates on the needle tiﬁ%f In an alternative nuf act uri ng netf hod, a

first subds@ssiye helder fet IFms8cdFPRYLE REHeedPd 8 PREC 13%ol der, a
second subassgmihy in%eaqemdoexti@@_eathé@dweséailr Yn wassemy kigto the

needl e sheath, a third subassenpl is fornmed by nounting the needle seal
onto needingl t&p diedstiectt epashedith bhet progevadhd edgbaaSebey neafld he needl e

assenbly j oml et or.ti:-n he.. e ciy en. the
cl osure esllh:er?é:n mét)ﬁrr\lgi tqggﬁgédﬁgksggét rg%gﬁie ?]ﬁcli)?%te %%egg}sé;egéﬁy&%
2007/ 026248 HPCa/ | B2O06f00218Rent Thye iforerihyona widlosnew beomtsdaiicd by way

of exanple enbodinments with reference to the diagranmatic drawi ng, in
ohi oheEIgtrEans ChTT Gl Se YR AR trE Fire e i APEAF BugHoR 911k

enbodi menis @f Heedkasapsenbhi tfeCrOtangerV b hb&nsi HFEREARIHAS it
| eaves production; FIG 2 is a longitudinal centreline section through a
second emfodieksdngef the invention as it |eaves product{on;

In one particular manufacturing method, a first subassembly
of the needle seal, closure element and needle sheath is
formed, in which the needle seal is arranged at least in part
in the proximal end of the needle sheath and the closure
element closes off the proximal end of the needle seal, a
second subassembly is formed by securing the needle to the
needle holder, and the first and second subassemblies are
offered up to one another so that the needle sheath
releasably connects at its distal end to the needle holder to
form a sterile seal, and surrounds and shields the needle,

and the needle seal locates on the needle tip.

In an alternative manufacturing method, a first subassembly
is formed by securing the needle to the needle holder, a
second subassembly is formed by inserting the first
subassembly into the needle sheath, a third subassembly is
formed by mounting the needle seal onto needle tip and needle
sheath of the second subassembly, and the needle assembly is
completed by forming the closure connection between the
closure element and the needle sheath of the third

subassembly.



FIG 3 is a longitudinal centreline section, on a magnified scale, through a
cover with an energy director prior to assenbly, for a needle shielding
sheath of the needle assenbly as shown in FIGS. 1 or 2; FIG 4 is a

| ongi tudivg%%zﬁ%%{#el ine section, on a magnified ScallﬁiT@w@g}i‘@b”a second

nodi fi ed t of a cover for needl e assenbly; a
| ongi tudi nal centreline section, on ay magnified scale, through a needle
seal of the needle assenbly as shown in FIG 1; and FIG 6 is a

| ongi t udighal gaRLRELbME BEOH T Oy OBed qoBGNIdd eBysCabg. LBr oughya needl e
seal of the needle assenbly as shown in FIG 2. "Refefring nowto FIG 1

t here is anboddmeated witheetk fereassentt yther diagrefinktaéd idyaedngonisyri nge
made of glass or plastics, known as such and thus not shown, coated on the
i nsi de b&hrﬁ? As of baked siliconizing and sterilized in a heating tunnel at
a tenperature of up to 350C. The needle assenbly 10 is conposed of a needl e
hol der 12 and secured thereto a needle 14, a needle shielding sheath 16, a
needl e seal ¥8Gand al%| ®sdPBubiedinmt! ceentseld@eaigectivs ot der 12 is

tapered, "?%tt“r"m% heht Sordistalyrnd & L@Akcal, 9Repi-agnd2 Proyiged with an
annul ar 00%1 %gzgnghPCgl)'l I BZ%%%SlOOZ?QZ 8Iygr oove' 54 %o that the needl e
hol der 12Zirvemtbenf st 2d leawes mmulddetdibarrel with an annul ar bead:-of a

prefilled inj ion, syringe knpwn, as, such and t hus nat shawn nd_ secur ed
thereto by s%&%—'a ith 8o 3883’%6 -1 ST T o pEt nzglc%l?dd'}% ates at
its proxidg@lonen@mbBtomentYybf nthid dalveblon 28s i it Wil st beodneedbe; 14 is

coaxially secured bé its distal end wth the aid, of an adhesive 28. Useful
adhesi.ves areFdén-t8xi¥S dcr yPreitpdinal agresroEEne orseildioRy byPnedns of W

i ght Or Mqdi¥AWd scale, through a cover with an energy director
) prior to assembly, for a needle shielding sheath of the
needle assembly as shown in FIGS. 1 or 2;

FIG. 4 1is a longitudinal centreline section, on a
magnified scale, through a second modified embodiment of a
cover for needle assembly:;

FIG. 5 1is a longitudinal centreline section, on a
magnified scale, through a needle seal of the needle assembly
as shown in FIG. 1; and '

FIG. 6 1s a longitudinal centreline section, on a
magnified scale, through a needle seal of the needle assembly

as shown in FIG. 2.

Referring now to FIG. 1 there is illustrated a needle
assembly for a prefilled injection syringe made of glass or
plastics, known as such and thus not shown, coated on the
inside by means of baked siliconizing and sterilized in a
heating tunnel at a temperature of up to 350°C. The needle
assembly 10 is composed of a needle holder 12 and secured
thereto a need;e 14, a needle shielding sheath 16, a needle

seal 18 and a closure element 20.

In detail, the needle holder 12 is tapered, featuring at its

distal end a conical opening 22 provided with an annular



tenperature, such as e.g. adhesive type LOCTITE(r) 3011, Henkel Loctite
Deut schl and GvbH, 81925 Muni ch, epoxy resin by Barton Solvents Inc.,
Desnoi nes, USA. Wiere necessary the needle 14 nay al so be secured by sl eeve

nmoul di n he needl e hol der, whereby the sane terial can be
used fogwglzg(g@é 2Mdul di ng the needl e holder in an | nj@@{d &2/002 ul di ng

techni que as serving for production of the needle holder. The needle 14 can
be configured differing in Iength and i s preferably nmade of a stainless

steel of the type Al SI 314 and annul a, .the cqoaxially bore of which is
exposed SEOPHe Bél $Palthgid . thg mlﬁaﬁw&ﬁl&roflzt rF@nné??dl%ltr%ddei?o 12 is an

annul ar £3Geq89 1§é'£f@11%ﬁ?ﬁ atnh%nlﬂﬁﬂgﬁdbéﬁ@déﬁ a14preTﬁm@%1eqln§ecla%Her 12 is
preferably nade of a thernoplastic such as e.g. = pol ycarbonate,

pol ypr opyswemegwklimﬁya?rﬁ @echTard ndeeH @@hlsépaﬂnga@%emwrﬁ@ thiemkyoconpri ses

a tubul a ongi tudi nal _portiqQn 32q,.Lh I [ ecure and
sterile sli?é(aF n%]cég ?rhgcf neectgut er gegggl?%f %ﬁmq] g facen§3aoF§t he needl e
Shle|dlngtShtatbrbﬁlh&laenﬁlimUﬂfﬁr&ymiﬁﬂrﬂmaal@beé Qsaaglbhecnonnectlon 52,

but which can be rel eased _npanual | rypsyexertl ng a_fracturi n% force.
2007/ 0262484peT] § BRD0EGIE1SY SecCH edité ShPERHI FRY SHddt f6aé$?tends

coaxi al | ¢t Qnt heihaeed! @8Nolidgrui2atiRe S1FdLUNN %ﬁ%ﬂ%edla%rﬁlwh a full
| engt h consi st ent radlal spaci ng. The outer dianmeter of fhe needl e

shleldln@a§héaﬂﬁh§61V%3dfﬂéngvbh@ﬁ inl yeans gbf | YV Laggerorhah wleemdi anet er

of the a X I 1 l.e |.di ng sheath
16 exteng%%gggaﬁgggh Iongltté¥ﬁs Qng ioﬁogggﬁgyo lfhﬁgbssg(not shown
in FIG .Ebctmtetbeutmnhﬂand GheHpr 89 @I Meridhof epbeyt pdadrarbyl @agitbudi nal

portion %%lgggksrigg 5 ﬁ%i&gngﬁsf? surroundi ng an openi ng,
j

Where necessary the needle 14 may also be secured by sleeve
moulding it in the needle holder, whereby the same plastics
material can be used for sleeve moulding the needle holder in
an injection moulding technique as serving for production of
the needle holder.

The needle 14 can be configured differing in length and is
preferably made of a stainless steel of the type AISI 314 and
is a cannula, the coaxially bore of which is exposed at the
distal end. A proximal end of the needle holder 12 is an
; annular face 30 surrounding the bonded needle 14. The needle
/ holder 12 is preferably made of a thermoplastic such as e.g.

polycarbonate, polypropylene or polyamide,

The needle shielding sheath 16 mainly comprises a tubular
longitudihal portion 32, the distal end of which is a secure
and sterile seal connecting the outer edge of the annular
face 30 of the needle shielding sheath 16 by a
circumferential designed frangible.connectiog 52, but which

can be released manually by exerting a fracturing force,



the dianmeter of which roughly corresponds to the inner dianeter of the
needl e shi el ding sheath 16. The ring flange 34 extends outwards beyond the
cylindrical outer side of the needle shielding sheath 16. The proximal end

of the rhﬂg%%%&§%§p34 features at its outer edge an &??@#@@@%ﬁﬂﬁur'ng face

36, an a orting collar 38 being arranged i's annul ar
securing face 36. The inner dianeter,of this supporting collar 38 roughly

corresponds to that of the needle shi%lding sheath 16 and ring flange 34

respectl nee hleldln h s prefer of a partly
crystall i tﬂ%? %|§g 1n%uéﬂ1§§ﬁ ggg 5§I5898p¢F5W% 33 d?at% In both
enbodi menfeedok tH’éﬂd@Qe(ibe as Seibt JurRB nsh ame i Medd1ES. 14 1wﬁt11<il a tmﬂlneedl e
seal 18 is made of an elastoneric naterial, such as pharnaceutlcal r ubber

or a t herkfsltlsoasistant orefiakntPasines e SQHt@lrdld&g“FVtﬁéc@l vehe pr oxi mal
d f d [
end o trtéeeﬁri%e Ly dfus gﬂ{méhéhﬂﬂ a pevel | genoeed | Bnlgg ]‘.’ﬂﬂ-?gl] A g

arranged at least 1np I'n the proximal end of the

sheat h 16Larg®r260ban 02t 48 aRETLEBRO0BhO 2T arl Fakef 80r o hgtmowdaltche fir st
enbodi nent %%BSE wnin FIG 1 it is evident how the needl e seal 18

conpri se o fng featuring a conical distal end 40 containing a
centring opening 42 for the needle tip in extending over roughly half the
| ength of the needle seal 18. The conical distal end 40 then translates

into a sHdya egedharithieldng t sheakhd 106 FFiarsls 4BYcohtact FHylear
cylindri cgj l@ﬂa&nﬁyr{)%@g estazhftgy%fnd the %HBp?ﬁBt”Qh&S}Uﬁ( @8 ofrjt he need! e

shi el di ng sheath short cylindrical [ongitudinal portion 44
the needife WealneBllies [phevipdeadimalheadf bdnglet Fpbubat ehsnohtudinaslupporti ng

t he needl e e I he. sup Qr.tin 38. .of he need| e shi el di ng
she@th 1(?0 l%r Oé?ng%ae%]alnc% 1nﬁegé%8géa§4 sa,lr%ounhlgg §& Senlng,
the diameter of which roughly corresponds to the inner

diameter of the needle shielding sheath 16.

‘The ring flange 34 extends outwards beyond the cylindrical
outer side of the needle shielding sheath 16. The proximal
end of the ring flange 34 features at its outer edge an
annular securing face 36, an annular supporting collar 38
being arranged within this annular securing face 36. The-.
inner diameter of this supporting collar 38 <roughly
corresponds to that of the needle shielding sheath 16 and
ring flange 34 respectively. The needle shielding. sheath 16
is preferably made of a bartly crystalline thermoplastic,

such as e.g. polypropylene or polythene.

In both embodiments of the needle assembly as shown in FIGS.
1 and 2 the needle seal 18 1is made of an elastomeric
material, such as pharmaceutical rubber or a thermoplasti'c
elastomer, and serves to shieldingly receive a proximal end
of the needle 14 comprising a bevelled needle tip, and which
is arranged at least in part in the proximal end of the

needle shielding sheath 16.



\

seal 18 is fornmed by an annular collar 50 protruding froman outer edge of
the proximal end of the flange-type extension 48 of the needle seal 18.

Referring nowto FIG 5 there is illustrated a nDdified enbodi ment of the
needl e s which nmerely a conical |ongitudi 40 and a
cyIindrlgﬁ#(P%ngl udi nal portion 44 |ocated therebefore g@%&%ﬁﬁen5|oned

roughly the sane in |length. The anﬂgbar collar 50 has a triangul ar cross-
section, the apex of which is proxi The proxinal end of the needle
assenbly rlses

sure eler nt. 0 cIo af f eedl e
shi el di n§® ﬁ@ﬁ th9 18Y %ﬂlgh%| %ﬁ?% FEH naﬁet PﬁeﬁﬁgbsﬁT qélenent 20
and needlig s&iehshing hsheatie 16ckailBg silf i g'r%br@gs::.ase%t erl | goultaimg er 54.
Referrln% nowto FIG 1 again,_ there is illustrated how the closure
el ement Z@atyrangap 5Comienl a Fekddr ndit é058contpiRinthe aout@tFind of whi ch

2 oY1 ndrigaaghebl 200 eib et sl o chedishal ob b Bup1f ey ! ndri ca

shel | nnected to the securing erin ange 34 of WO
2007/ 026248 PETGBROOGE/ @D2792edld Béelnb&dl@hshc@mxbak;dﬁ&tﬁﬂ1éhd5401 form ng

the sterile b 54. Ln thi t th Lement 20 cl
he *por LTBR o “THELaIE LhERale 18PV EUSERI DEF ORB { He WaBROLARg Thol | ar ' 38

as wel | %ﬁ)ﬂtﬁgnsuﬂpgbhté@tﬁ%|aiircya_&md]5|1@a§t ghhke baffa@é Pledetgesn the
closure element 20 and the needle shleldlngasheath 16 conprises

parti cul &hey &U@poamaat ggélarbdhded Eheweradde cahnetding. shiRdfe 0 bonded
connect | g - B0ScaRP! LASH ORyh inkiPs £ OTHEY 9@9% "BBLLLOEd qaboue O uSe
e y nea

non-toxic acrylic- ase adhesi ves cur W light or at
room t enpereailer eseaducls Ja.ss Brgvics&!hersl’ule aypéauwmrgxmonmm

LOCU te s%%lfatos%gln%nghe neéd é;LgszeSalM]ﬂS' CahlJ t%%oxs)ﬁp%%§%:gngycgf{§f)r138 of
} the needle shielding sheath 16. A proximal end of the needle
seal 18 is formed by an annular collar 50 protruding from an

outer edge of the proximal end of the flange-type extension

48 of the needle seal 18.

Referring now to FIG. 5 there 1is 1illustrated a modified
embodiment of the needle seal 18 in which merely a conical
longitudinal portion 40 and a cylindrical longitudinal
portion 44 located therebefore are dimensioned roughly the
same in length. The annular collar 50 has a triangular cross-

section, the apex of which is proximal.

The proximal end of the needle assembly 10 cmmprises\the
closure element 20 closing off the needle shielding-sheath
16, this closure connection between the closure element 20
and needle shielding sheath 16 being configured as a sterile

barrier 54.

Referring now to FIG. 1 again, there is illustrated how the
closure element 20 is a cap 36 with a header plate 58, frém
the outer rim of which a cylindrical shell 60 extends
distally. A distal rim 62 of the cylindrical shell 60 is

connected to the securing’ face 36 of the ring flange 34 of



|

Solvents Inc., Desnoines, USA. In application of a welding technique
preference is given to ultrasonic or |aser welding techniques. \Were an
ultrasonic weld is involved, the closure elenent 20, as shown in FIG 3, is

equi pped jstal rim62 of its cap shell 60 jth an
ener gy div?é%éﬂglsz%% tapered distally into a triangul gé&f:nr%ggﬂg) aslzcgc ion for

faster, nore effective welding of thgldistal rime62 of the cap shell 60 to
the securing face 36 at the outer edge of the ring flange 34 of the needle

shi el ding . sheath 16. Referring n FIG. 4 there is illuystrated a cap 66
20 5 ol Gl S oRP 13651 GRS GBI TRRBHTS o CGmBerEest a di ot al
free end favi ng @nsEDQIraageMbat $uel AR surea HGmetitt €70l BUaSs PeRdi cul ar to
the |l ongitudinal centreline-of the closure elenment 20. This enbodinent is

provi ded R&Ftdlags ©foftthe tredHeEe dis@lsHife| g eshbgfiores the SUpmodédnsonnect i on
form ng dégc}ﬁtas‘t ofd 1.8 %Hgi el o4 SVLB %(_)CQ?LIH 2%f§ PG4 1B2006/ 002792 12 It is
e 3uce e e é: O?

reconmen 0 pro cl osur emen an  anor phous
t her mopl astic, such as pol ycarbonate or polystyrene or a partly crystalline

t her nopl astic, such as polyp | ene polLyt hene.. Referrjn owto FIG 1
agai n thet i%%qﬁ&?%?&%%%&ﬁ%ﬁ@’eeﬁ\egﬁl& Cb)%ﬁ?’éeS%l%ﬁerfth 00%;51- VB& cl osure
el ement 20 &ONY ackBi @ afiPXi SRéaend 0F thempeedte seaktlbubyriys dostal side
70 (FIG 3). In this arrangenent of a first enbodinent, the <tlosure

el enent 20ivaltElge cobeaded ehReveldad simamieetanRul ar  collar 50 of the needle
seal 18 in conpressing it in part, so that the needle seal 18 with its
fl ange-type extension 48 is pressed against the supporting collar 38 of the
needl e shhetdindahieat bohbevhion thindeegipd ishtébdi ny Sheaddonbrided cl osed
offxsterlég Bgn%fghg Ogéggéeégnggé ggh—toxic acrylic-based adhesives
)
for curing by means of UV light or at room temperature, such
as e.g. adhesive type LOCTITE® 3011, Henkel Loctite
Deutschland GmbH, 81925 Munich, epoxy resin by Barton

Solvents Inc., Desmoines, USA.

In application of a &elding technique preference is given to

ultrasonic or laser welding techniques.

Where an ultrasonic weld is involved, the closure element 20,
as shown in FIG. 3, is equipped at the distal rim 62 of iﬁs
cap shell 60 preferably with an energy director 64 tapered

\ distally into a triangular cross-section for faster, more
effective welding of the distal rim 62 of the cap shell 60 to
the securing face 36 at the outer edge of the ring flange 34
of the needle shielding sheath 16.

Referring now to FIG. 4 there is illustrated a cap 66 as a
closure element 20, the cylindrical shell of which comprises
a distal free end having a smooth annular surface area 68
extending perpendicular to the longitudinal centreline of the
closure element 20. This embodiment is provided to close off
the needle shielding sheath 16 by a bonded connection forming

the sterile barrier 54.



Referring nowto FIG 2 there is illustrated the needle assenbly 210 in a
second enbodi nent in accordance with the invention in which like or simlar
el enents of the second enbodinent are identified by |like reference nuneral s
of the first enbodi ment but prefixed by 2. This needl e assenbly 210 differs
from t haWOA00VRE4B| r st enbodi nent substantially in FﬁgﬂBFH@mPﬁﬁer surface
area of a supporting collar 238 of the needle 'shielding sheath 216 is
flared conically proximally. As is evfdent fromFIG 2 and FIG 6 a

proxi mal flange-type extension 248 of the needle seal 216 conprises a
circunferential surface area adapted at |least in a partial portion of its

distal eqd 48 LheciiaRRe cof N R ANd NBRSe Pl T 8EaA 222840, 0fard NE
supporting collar I'n being supported by this conical partial portion
246 on therploug alhdmmoplasuitacsual ess 240 yofarbloeaseppor pohgsttpfdrer 238, WO
2007/ 026248 PCTI MP006/ 002792, : 1.3 A portion 240 of the needl e seal 218

ext endi N dF SPAFF§Y o TV Hlingh JRSTB IR EeRsi BHCB48°%) BOTPHARVESAS nar i cal
in intepkoskipehdde supporting collar 238 as well as the proximl end of

t he needl e shielding sheath 216 in creating a free, annular space 251. The
needl e seal 218 in this case too is made of a pharnmaceutical rubber or

ther mopl astl ey s ol SSKOMEL. piboShng. St herpRr & 4 rom ddi .36 ond, ehodi ment - at
the needl e "seal” 2 i §”an-annul ar col | ar protruding Tromthe flange-type
ext ensi oheddst gblyte rbdt hef dheechpohnypé ¢thesudiestedlementde206f cotreactheaer pl ate

258 of the closure ele t. 220, resulting.in the,, pr xinah si,de t he
{1 ange- t SBEXLRbEPEn A0r 1o NLERFE Sear~ 1514 B8t A bt 3¢eing! L he di sta
si de 270 (pfigt hg)header thpk ataerr%%%eﬁéntheafcl gsuriese! esmiydidedit, Thene
elastoneric material of the needle seal 218 is, however, in this second
| closure element 20 merely contacts the elastomeric .annular
collar 50 of the needle seal 18 in compressing it in part, so
that the needle seal 18 with its flange-type extension 48 is
pressed against the supporting collar 38 of the needle
shielding sheath 16 when the needle shielding sheath 16 is

closed off sterile by the closure element 20.

Referring now to FIG. 2 there is illustrated the needle
assembly 210 in a second embodiment in accordance with the
invention in which like or similar elgments of the second
embodiment are identified by like reference numerals of the

first embodiment but prefixed by 2.

This needle assembly 210 differs from that of the first
embodiment substantially in that the inner surface area of a
supporting collar 238 of the needle ‘shielding sheath 216 is
flared conically proximally. As is evident from FIG. 2 and
FIG. 6 a proximal flange-type extension 248 of the needle
seal 218 comprises a circumferential surface area adapted at
least in a partial portion of its distal end to the shape of
the conical inner surface area 246 of the suppoiting collér
238 in being supported by this conical partial portion 246 on'

the conical inner surface area 246 of the supporting collar
238, °



enbodi ment too, conpressed by the closure elenment 220 when it is fixedly
and non-rel easabl e connected to the needle shielding sheath 216 to forma
sterile barrier 254 with the needle shielding sheath 216. The two nain

pr ocedur | n nbling the cap-type closure elene eedl e
shieldin%&ghggﬁﬁagre as follows: 1. joining the clos&&gﬂ%ﬁg#@%pgby a wel di ng
or bonding technique, ensuring a 90?9 seal by the assurance of a full-

|l ength jointing seam (sterile barrier”54; 254), 2. positioning the flange of
the needl e seal when joining or assenbling closure el enent and needl e
shielding sheath so that the resulting needle space is closed off

m cr obi OAO?bﬁaidny p10sberithe heemthgeanvinenmatendVy; 20941026248
PCT/ 1 B2006/ 002792 14 For the sake of conpleteness the steps in assenbling
the af oblefrertliadived tedl exheretdll i &48ar ds| | §PEEeR n TRHELFBIUCHH ndD in
omtting, i Lnspect teps:. i pi ckkpg d Ci t needl e

hol der; %é{éﬁ% |ﬁé&%ngﬂgla§§¢éF%€% eéﬁ%&agndhggsi?€oﬁﬁ%g't%% Eggdle in the
needl e hptoteimalld.endi sifenbngetdite axthiedidiagasteaby 206 | owareadtiegsaas
required, such as .e.g. curipg: 4 i cki and.p i ng the closure el enent

Lo e P e soee Aol tndukedld 3RR10PEE 00 S GadRetEel Chro
the closyse phgaeNbs 7% Phiddmtcand cahaciigehe naedlenshigidistgcsheat h 8.
inserting the needl e shielding sheath onto the closure el enent including

t he needfbase@@er-9. jointing and nmounting nmethod: securing the cl'osure

el ement on the needle shield sheath by neans of welding or bonding and, if
applicable, followon steps such as e.g. curing the adhesive in :producing

t he sterMissbay rierthermore from this second embodiment at the needle

‘ seal 218 is an annular collar protruding from the flange—tyﬁe
/ extension distally in the direction of the distal side of the
header plate 258 of the closure element 220,.resul£ing in the
proximal side of the flange-type extension of the needle seal
218 directly contacting the distal side 270 of the header
plate 258 of the closure element 220, The elastomeric
material of the needle seal 218 is, however, in this second
embodiment too, compressed by the closure element 220 when it
is fixedly and non-releasable connected to the needle
shielding sheath 216 to form a sterile barrier 254 with the
needle shielding sheath 216.

: The two main procedures in assembling the cap-type closure
element and the needle shielding sheath are as follows:

1. joining the closure element by a .welding or bonding
technique, ensuring a good seal by the assurance of a full-
length jointing seam (sterile barrier 54; 254),

2. positioning the flange of the needle seal when
joining or assembling closure element and needle shielding
sheath so that the resulting needle space is closed off

microbiologically or sterile from the environment.



10. inserting the needle and the needle holder into the needle shield
sheath with the closure elenent and needle seal. An alternative assenbly
nmethod is as follows: 1. picking and placing the needl e holder; 2. picking
and placing the needl e and positioning the needle in the needl e hol der; 3.
di spensi n\fjg@ﬁ@/"éﬂﬂési ve and any followon steps as reqRfPERPOGRREZF2s e. g.
curing; 4. picking and placing the néédl e sheath; 5. inserting the needle
and the needl e holder into the needle sheath; 6. picking and placing the
needl e Beal thed soket iofy complehered® the astéps needhessheadihg Whe

2007/ 026248 PCT/) B2006/ 002792 15 7. . pi cKi | aci the cl I t
and MoUREOTHGN HOH P SRILY o SREBo kLS8, 1B ALPGCand O Mg Mo
securi ng, thes €f DSYIMehe 8By Ohdhe-tiesdl & ey el d sheath by means of

wel di ng or bonding and, i f dpplicable, followon steps such as e.g. curing
t he adhksi vepiokjpnodumnd ngladingtidrd Iredsblre ikylddn; will thus be appreci at ed
that t need| e, assenbly i accordance with the inventjon ensures the
needleh$EnBj$ﬁﬂﬁln%té??#;aéLﬂQHﬂf sggFaggeSQE?hea%?ef???%ﬁl?%}%%tf% = syringe
in thuseg@naerhnghé tnsadied Yndpdgey proof. In addition, the needle assenbly
is sinple to fit to a siliconized and sterilized_ syringe barrel on a nass
productPon séhspening ofthee aghyasgiys esfponBHt Bgli/@Wa@@ sPhppe tds

nanufac}g&&iggg ag&ggbég.elg 5&@{ .1. A needle assenbly (10; 210) for a
3 . g ,

prefilled*injéction syri conpri’si ng:
4. picking and placing the closure element
5 picking and placing the needle seal;
6. inserting the needle seal into the closure element;
) 7 picking and placing the needle shielding sheath
8 inserting the needle shielding sheath onto the closure

element including the needle seal;

9. jointing and mounting method: securing the closure
element on the needle shield sheath by means of welding or
bonding and, if applicable, follow-on steps such as e.qg.
curing the adhesive in producing the sterile barrier;

10. 1inserting the needle and the needle holder into the
needle shield sheath with the closure element and needle

seal.

) An alternative assembly method is as follows:
1. picking and placing the needle holder;
2. picking and placing the needle and positioning the
needle in the needle holder:;
3. dispensing the adhesive and any follow-on steps as
reguired, such as e.g. curing; ‘ |
4. picking and placing the needle sheath; _
5. inserting the needle and the needle holder into the
needle sheath; :
6. picking and placing the needle seal and mounting onto

needle tip and/or needle sheath;



a needl e holder (12; 212) adapted to be secured to a syringe barrel of the
injection syringe and a needle (14; 214) secured to the needl e holder (12;
212); a needl e sheath (16; 216), rel easablyconnected at its distal end to
the need|l e holder (12; 212) to forma sterile seal, and surroundi ng and

shi el d- Vﬁbw?W%gﬁgedle (14; 214), said needle sheathlﬁﬁg?ﬂmﬁTngbeing a
tubul ar nenber (32; 232); a needle s?gl (18; 21 B) located on the needle
tip and arranged at least in part in‘the proximl end of the needl e sheath
(16; 216); a cJosure element (20; 220) that closes off the proximl end of
t he need%e sdatcking fnd d&ﬁ%%gel%rfglo(sfé,e SIGeRE; Fgch MR 5HED256) with
a cylindsignd shelila BRatR60) having a distal rim(62; 262); and a closure
connection between the closure ele- nent (20; 220) and the needl e sheath
(16; 2168; chwintgnged aas amauntied eawdthiosl:andesveinfe bag- cleguyss; 254)

pr oduced ans_of, bondi or, .weldi characterized in.thatthe proxinal
end of tﬁggﬁgi%lén gﬂgaPﬁeggﬁ;SEi% d'i H%?BQi &d"WtR & HW%}%%Q%mﬁ§(34;

234) andbbhe@isly skad, riid (egpl262)1of sallowadn shekbs (H&h 268) €annects said
ring flange, (34; 234) of said needle sheath (16; 216) to formthe sterile
barrier CR5¥IQJEy adhestye ABeRFeducining &Fegdter BRERIPR- claim 1, char-
acterized in that said sterile barrier (54; 254) is pro- duced by. ultrasonic
wel di ng. 3. The needl e assenbly as set forth in claim1l char- acterized in

t hat sai dtstwilill ethasriber gBare@zped sthpp- the needle assembly in

accordance with the invention ensures the needle remaining
sterile during storage of the prefilled injection syringe in
thus rendering it safely tamperproof. In addition, the needle
assembly is simple to fit to a siliconized and sterilized
syringe barrel on a mass production scale. All of the various

component parts are simple to manufacture and assemble.



duced by | aser welding. 4. The needle assenbly as set forth in claiml,

char- acterized by the use of non-toxic acrylic-based ad- hesives for curing
by neans of UV light or at room tenperature for producing said sterile
barrier (54; 254) by neans of a bondijgg technique. 17 5. The needl e
assenbly as set forth in any one of the preceding clains, characterized in
that said ring flange (34: 234) of said needle sheath (16 216) is

provi ded at the outer @d§s of its proximal side with an annul arface (36;
236) for securing said distal rim (62; 262) of said cap shell (60, 260). 6.
The needl e assenbly ast.sétnetde adseinply (0216} 61 a wefdled njggcer i zed by: - a
supporting collar (38; 23@)ng¢ udtprisgaf orwards fromthe proxi mal side of said
ring flange (34, 234) of said needle sheath (16; 216) radially wthin said
outer annular securing faceafeble nddé)12; F10faceRedhott &zURE €l enent (20; 220), -
a flange-type extension (48 a2dhe Bdrd fencUfRBEn syBRd sAfiasai d needl e seal (18;
218) with which said needlﬁmgg ngﬁgsa%;§h0h§r§g@99&&§d by said sup-
porting collar (38; 238) of needl e sheath (16; 216) thereof, and - the

di stal side (70) of said cl %?e%g% ﬁea% ei?eq)eas QneeRpt acting a proxi nal

end of said needle seal a%ndmﬂmnee qnbly as set forth in
claim®6, char- acterized |n g % id flange- type
ext ensi on (48; 248) of saldoﬁ%% Fre§? F” %JO“ gf” ?§3 rovided with a ring

col lar (50; 250) contacting"Reneeglestias’4 Fﬂ%mg?ﬁsmﬁ 'of said header plate
(58; 258) 216) being a tubular member 232

a needle seal (18; 218) located on the needle
tip and arranged at least in part in the proximal
end of the needle sheath (16; 216);

a closure element (20; 220) that closes off the
proximal end of the needle seal, said closure
element (20; 220) being a cap (56; 256) with a
cylindrical shell (60; 260) having a distal rim (62;
262); and

a closure connection between the closure ele-
ment (20; 220) and the needle sheath (16; 216),
configured as a non-releasable and sterile bar-
rier (564; 254) produced by means of bonding or
welding,

characterizedin thatthe proximalendofthe needie
sheath (16; 216) is provided with a ring flange (34;
234) and the distal rim (62; 262) of said cap shell
{60; 260) connects said ring flange (34; 234) of said
needle sheath (16; 216) to form the sterile barrier
(54, 254).

2. The needle assembly as set forth in claim 1, char-
acterized in that said sterile barrier (54; 254) is pro-
duced by ultrasonic welding.

3. The needle assembly as set forth in claim 1. char- .
acterized in that said sterile barrier (54; 254) is pro-
duced by laser welding.

4. The needle assembly as set forth in claim 1, char-
acterized hy the use of non-toxic acrylic-based ad-
hesives for curing by means of UV light or at room
temperature for producing said sterile barrier (54;
254) by means of a bonding technique.



of said closure elenent (20; 220). 8. The needle assenbly as set forth in
claim6 or claim 7, characterized in that said ring flange (34) of said
needl e sheath (16) and said supporting collar (38) each conprise at said
ring flange (34) of said needle sheatlh (16; 216) a cylindrical inner
surface area (46) whose bore corresponds to the bore of said cylindri- cal
i nner surface area of said needle sheath (16). 9. The needl e assenbly as set
forth in claim8, chars. agteeddedsémblf dadet Ban @ ahporerof sWr f ace area (246) of

sai d supporting collar (2p$ afd oS is,d? %@érﬁeéhﬁﬁ%hsaio(%& is flared
ik

conically proximlly and .5 : a1 { on (248) of said
needl e seal (218) has acrr -%3 '?8 %fisdﬁﬂge%lef%gghg%egﬁ Jich at |east over a

: : : Vi tthgnt I ed Sufritsacoe' {SI with_ . : :
portion (249) of its di sthaf 8 Léﬁe 9% Re SSPAPE" °'G1"'Sai d coni cal i nner
surface area (246) of sai%l‘aQ%%rfaﬁB P 79§) RGP YRS p%BETAIHR i s supported by
this conical partial porffsheebacerenddfY P Hner surface area (246) of
sai d supporting collar (238). 18 10. The needle assenbly as set forth in
one or nore of the preéedigeedarsssmbly Angehtorte i gadd Siehat-hat the dis- tal end
of said needl e seal (18) actriged/byng said needle tip contains a central
opening (42) for said needle (14). 11, The needle assenbly as set forth in
one or nore of the precedi ng sopatiAB colah@saxBeitizg@drianst hat a por- tion (40;
240) of said needle seal (1&m2dBroansiareedsadistmhéy@af said flange-type
extension (48; 248) ex- tendss)iftadsadde stppaising eablyar (38; 238) into the
proxi mal end of said needl e ghealdbuterSrnuRl&buringRde 603N i Ses a di ameter
substantially equal to that0f. Lh& d D068 &g'aé‘?%),of sal d needl e sheath (16;

216) . - a flange-type extension (48; 248) of the upper
end of said needle seal (18; 218) with which said
needle seal (18; 218) is supported by said sup-
porting collar (38; 238) of said needle sheath
(16; 216) thereof, and
-the distal side (70) of said closure element (20;
220) contacting a proximal end of said needle
seal (18; 218).

7. The needle assembly as set forth in claim 6, char-
acterized in that the proximal end of said flange-
type extension (48; 248) of said needle seal(18;218)
is provided with a ring collar (50; 250) contacting the
distal side (70; 270) of said header plate (58; 258)
of said closure element (20; 220).

8. The needle assembly as set forth in claim 6 or claim
7, characterized in that said ring flange (34) of said
needle sheath (16) and said supporting collar (38)
each comprise at said ring flange (34) of said needle
sheath (16; 216) a cylindrical inner surface area (46)
whose bore corresponds to the bore of said cylindri-
cal inner surface area of said needle sheath (16).

9. The needle assembly as set forth in ciaim 8, char-
acterized in that said inner surface area (246) of
said supporting collar (238) of said needle sheath
(216) is flared conically proximally and that said
flange-type extension (248) of said needle seal (218)
has acircumferential surface area which atleast over
a portion (249) of its distal end matches the shape
of said conical inner surface area (246) of said sup-
porting collar (238) and is supported by this conical
partial portion (248) at said inner surface area (246)
of said supporting coliar (238).



12. The needl e assenbly as set forth in one or nore of the preceding
clains, characterized in that said needle sheath (16; 216) is integrally
connected at its distal end by a designed frangi bl e connection (52; 252)
to a proxinmal portion of said needle hglder. 13. The needl e assenbly as set
forth in one or nore of the preceding clains, characterized in that said
closure elenent (20; 220) and said needle sheath (16; 216) are nmade of an
anor phous or partly cripsThd @ehik agctnbprEe@li@sti dhe cSHef ors pol ypropyl ene or
pol - ythene. 14. The neethe@redshRERlns, dar&lérib@nmithatiia g@ne or nore of the
preceding claims, charactediigedidnBedidi@bl (sdtdeivingelgegeal (18; 218) is made
of a pharmaceutical rubReg,oF,.a c,ten%i%P&li@ﬁ(hé)%resla%%%@r 15. The needl e

assenbly as set forth in“g e or nore o e preceding clains, characterized
in that said needle (14; 214) is made of a stainless steel. 16. The needle
assenbly as set forth 1i1nﬂc])ne r rmrg of %Qg@,rgrecedi ng clainms, characterized
in that said needle (‘14; ‘?rfﬁgle,ia?eﬂ‘ Y EHP IWHEE F BO€& d needl e hol der (12
212) coa.xlally to said HESHCRIGRAPH chargoterizefdy thaigporthe needl e assembly as
set forth in one or nor eti@f(40; 24 ofpridcediagaci @b arralged act eri zed i n t hat
said needle (14; 214) i sisthiyedbiy laganeeteedndom @aicds)needl e  hol der (12; 212)
by a plastics potting. 1fndsliBio sdibeuspedleors@entdsyinasneéet forth in one or
nore of the preceding cl giokFel Bar &d Rt @dedi(16hAk), 8ad d  needl e hol der (12;
212) is made of a ther moplastit aistalt sAstRRhYGRIDNRLS: pol ypropyl ene or

pol yami de. 19. A nethod g, iFBIuLack ulib RékqR Aesdl:e Agsendl y (10;

12. The needle assembly as set forth in one or more of
the preceding claims, characterized in that said
needle sheath (16; 216) is integrally connected at its
distal end by a designed frangible connection (52;
252) to a proximal portion of said needle holder.

13. The needie assembly as set forth in one or more of
the preceding claims, characterized in that said
closure element (20; 220) and said needle sheath
(16, 216) are made of an amorphous or partly crys-
talline thermoplastic, such as polypropylene or pol-
ythene.

14. The needle assembly as set forth in one or more of
the preceding claims, characterized in that said
needle seal (18; 218) is made of a pharmaceutical
rubber or a thermoplastic efastomer

15. The needle assembly as set forth in one or more of
the preceding claims, characterized in that said
needle (14; 214) is made of a stainless steel.

16. The needle assembly as set forth in one or more of
the preceding claims, characterized in that said
needle (14; 214) is fixedly bonded in said needle
holder (12; 212) coaxially to said needle sheath (16;
216).

17. The needle assembly as set forth in one or more of
the preceding claims, characterized in that said
needle (14; 214) is fixedly connected to said needle
holder (12; 212) by a plastics potting.




210) for a prefilled injection syringe, conprising. securing a needle to a
needl e hol der (12; 212) that is adapted to be secured to a syringe barrel
of the injection syringe; releasably connecting a distal end of a needle
sheath (16; 216) to the needle hol der;{12; 212) to forma sterile seal, and
to surround and shield the needle (14: 214), said needle sheath (16; 216)
being a tubul ar nenber (32; 232); locating a needle seal (18; 218) on the
needle tip and at | east ThehepdB aésBmbl@s P& xihBdne@RfhoRior t he needl e sheath
(16; 216); and cl osing oa‘hfe paecpg,wélmg enehcadrizbdn e needdie seal with a closure
el enent (20I 250) lsalg FleAB YL, @eﬁ( @21@5&@&121&2(9’&1@6%% 26 ng(gzcangggi 256)
Wi a cy- lindrical she I m

gJoh g?() at 30)9@“ 6!@11%! ?%\gamsc{e

characterised by: form ng ac ure conne en the distal rim(62;
262) of said cap sheII ( 0; 4; 234) provided on
the proximal end of t'R ? Eg% tgng”gfﬁmgﬁiéngg%&%rgured as a

non-r el easabl e and ster|F@ é?Pm ﬁ“r§§496‘3ﬁwnﬂﬁbns of bondi ng or
wel di ng. 20 20. The method of cIa|n119 in which: a first subassenbly of
the needl e seal (18; 218), Se@F@%GP@“%%@ﬁéﬁ?“%Q@mr@20$25nd needl e sheath
(16; 216) isfornmed, in mhldhﬂﬁﬁ@aM@ﬁ@P%&ﬁéﬁﬂm@@BW@eﬁqsﬂ is arranged at |east
in part in the proximl emdthefinjachen syeexdl e sheath (16; 216) and the clo-
sure el enent (20; 220) cl osesasablf cérmectpp existbnd @ndceedle t he needl e seal ;

sheath (16; 216) to the needle holder (12; 212)

to form a sterile seal, and to surround and shield

the needle (14; 214), said needle sheath (16

216) being a tubular member (32; 232);

locating a needle seal (18; 218) on the needle

tip and at least in part in the proximal end of the

needie sheath (16; 216); and

closing off a proximal end of the needle seal with
a closure element (20; 220), said closure ele-
ment (20; 220) being a cap (56; 256) with a cy-
lindrical shell (60; 260) having a distal rim (62;
262);

characterised bhy:

forming a closure connection between the distal
rim (62; 262) of said cap shell (60; 260) and a
ring flange (34; 234) provided on the proximal
end of the needle sheath (16; 216), configured
asanon-releasable and sterile barrier (54, 254),
by means of bonding or welding.



|

a second subassenbly is forned by securing the needle (14; 214) to the
needl e hol der (12; 212); and the first and second subassenblies are offered
up to one another so that the needl e sheath (16; 216) rel easably connects
at its distal end to the needle holder (12; 212) to forma sterile seal,
and surrounds and shields the needle (14; 214), andthe needle seal (18;
218) locates on the nee- dle tip. 21. A nethod according to claim19, in
which: a first subassenbly is forned by securing the needle (14; 214) to
t he needl e holder (12;_212); second subassenbly is forned by insertin
the first subassen%?@-FWFWQWﬂQaW%Bdﬁé”Qﬁgéth (16;y 216); a thi¥d subasse%bly
is formed by nmounting the needle seal (18 218%30nt0 needl etip and needl e
sheath (16; 216) of the s&ctnBeseBRKERHESdesealiif:2i needl e assenbly is
conpl eted by form ng theloglrosiamentdohigeitdndmetds ke t he cl osure el - enent
(20; 220) and the needl e ($hasaiikfo(mi in 2higf) the efedie el (1B rd subassenbl y.

218) is arranged at least in part in the proximal

end of the needle sheath (16; 216) and the clo-

sure element (20; 220) closes off the proximal

end of the needle seal;

a second subassembly is formed by securing

the needle (14; 214) to the needle holder (12;

212); and

the first and second subassemblies are offered

up to one another so that the needle sheath (16;

2186) releasably connects at its distal end to the

needle holder (12; 212) to form a sterile seal,

and surrounds and shields the needle (14;214),

andtheneedleseal (18;218)locates onthe nee-

dle tip.

21. A method according to claim 19, in which:

a first subassembly is formed by securing the
needle (14; 214) to the needle holder (12; 212);
a second subassembly is formed by inserting
the firstsubassembly into the needle sheath (16;
216);

a third subassembly is formed by mounting the
needle seal (18, 218) onto needle tipand needle
sheath (16; 216) of the second subassembly;
and

the needle assembly is completed by forming
the closure connection between the closure el-
ement(20; 220) andthe needle sheath (16;216)
of the third subassembly.





