Needl e Assenbly for a Prefilled Syringe System The
invention relates to a needle assenbly for a prefilled
wOonp@EoRé™ syringe, especially but not exclusi yeryBmne002792

the type that is coated on the inside by nmeans of

baked siliconizing and sterilized in a heating tunne
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needl e holder with a needl e secured thereto, the

needl e being securable to a syringe barrel of the
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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
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 unnoticed during

shipment or handling.



risk as regards rendering the needl e surface sterile,
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unnoti ced during shiprment or handling. EP 0 240 787
descri bes a systemfor shielding parenteral needles
i nvol ving a bonded needl e, a needle seal and needle
shield. There is no nention of how rendering the
needl e sterile is assured. Connecting the housing and

EP (eedlle RED idesaiibas be sichievedoly axialyngt qygemretbral

i bs .whi ch al t hough achi evi a certain, secur
needliedd (ST Md 101080 SEEi el ISt ST EeRT ol pecie
shielidcr ophekegital n@r ftatibe sedl holherkAverthgn tBet Misedle

based on the object of inproving a generic needle '
stergdieddrs ST HER a STl rn@arhof NPHEIREeaNE MSIegdre b 1s

1 ASUNRA | Sgy1 0g; Ri eductLgp.i-nar S Qs Lthough
st ngﬁﬁggfﬁ%ﬂégt éﬂcgﬁpge%eiggegFéggseE?Igq%ﬁ ?hén?¥ﬁ% houg
achilegtimgers stertdizi ngctihe Aeedite oassembtlye ahdushegporferntl to

it 1S put to use is nowyr%:iabl assur.ed.. . To achj eve
assurg SNGHNEGE SR Y Rr&HA o 5o &£ & ed Dy Sher
cl osure connection between the cl osure el enent and the
needl e shi el ding sheath being configured as a . ,
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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.



Muni ch, epoxy resin by Barton Solvents Inc. ,
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cl osure el enment and the needl e shielding sheath
preferably of an anorphous 4 hernopl astic, such as
pol ycar bonate or polystyrene or a partly crystalline
TesttNEREPP! 88blE, FHGN ASHRAUMRY OpYd eReoOhrROIMERRRR® and the
produces good results. Particularly preferred is an
needbodistargldimahi cihadid cl preiferabdyent ofs aagap ahohphous
thezaéaiindrical %!eev%, ang thePnee | e %piel in §Q§%}h a
R ?%t_bb(f’ar srlr‘%rpoela, the }6?%§( Raf - endof Bohi¥Sirytsne  °of
partiPvicegdrwilting rtigridarges idhe sdicst ads r pd1Qpridpeieae or
shell connecting the ring flange of the needle
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The interlocking profile at the distal rimof the cap
shell may al so be shaped as an energy director where
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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 is 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.



wi thin the outer annular securing face for the closure

wo 2e7@peng . To suppl enent this configuration thermeood/e2792
seal is provided at its proximal end preferably with a
fl ange-type extension whichtis supported by the
supporting collar of the needle shielding sheath. The
di stal side of the cover contacts the proxinmal end of

the needle seal. In_a further enbodi nent of the
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fl ange-type extension of the needl e seal has a
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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 is 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



the needl e seal arranged distally of the flange-type
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In Sohnlcaenriized SYRENGRNAId €khould 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 1in 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



The preferred nmethod of manufacturing the needle
WO 2058268 y i ncl udes securing a needle to a nepdi/esined/eearo2
that is adaptedto be secured to a syringe barrel of
the injection syringe, releasably connecting the
di stal end of a needle sheath to the needl e holder to
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securing the needle to the needl e holder, and the
or w§k&NHnd second subassenblies are offered up to one
anot her so that the needl e sheath rel easably connects
at its distal end to the needle holder to forma
In erer Phatdcalarambsuig@isiantesimvdl dg the steetlizassembly
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ernative manufacturi ng netno Fst subasse
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needle tip and needl e sheath of the second
secaybasveabbgmband ishef peeelll ebass@Ining the needle to the

needle holder, and the first and second subassemblies are
offered wup 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.



conpl eted by form ng the closure connection between
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subassenbl y. The invention will now be detail ed by way

of exanpl e enbodi ments withyreference to the
diagrammatic drawing in which: PIG 1 is a

The | ongvéniidal €EDNLrehdne Sectdohile@ualy a yd§ Stof  example
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enboGhizepi | dn WAsh t reavescor dducthen;digagammatsiq drawing in

whid@ngi tudinal centreline section through a second
enbodi nent of the invention as it |eaves production;
FIG 3 is a longitudinal centreline section, on a

nified scale, thr h a_cover, with an ener
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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 1is 1illustrated 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 &
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



assenbly 10 is conposed of a needle holder 12 and

wo 26802628l thereto a needl e 14, a needl e shi el dcngHiGaL?2
16, a needle seal 18 and a closure elenment 20. In
detail, the needle holder 1@ is tapered, featuring at
its distal end a conical opening 22 provided with an
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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.gq.

polycarbonate, polypropylene or polyamide.

The needle shielding sheath 16 mainly comprises a tubular
longitudinal 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 Dby a
circumferential designed frangible connection 52, but which

can be released manually by exerting a fracturing force,



| ongi tudi nal portion 32, the distal end of which is a

WO 262006288 and sterile seal connecting the outepcelg®osdo2792
the annul ar face 30 of the needle shielding sheath 1.6
by a circunferential designed frangible connection 52,
but which can be rel eased manually by exerting a
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and 2 the needle seal 18 is an el astoner
end of the ring flange 34 features at 1ts 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 partly 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 thermoplastic
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.



mat eri al, such as pharnmaceutical rubber or a

wo 2dmmpenpl astic el astoner, and serves to shi epdiragiods/002792
receive a proxinmal end of the needle 14 conprising a

bevel | ed needle tip, and whphch is arranged at least in
part in the proximal end of the needl e shielding
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crosssection, the apex of which is proximl. The
48 ?ﬁcﬁ@@nﬂe%ﬁkﬁcﬁeiheﬁﬁeedle assembly 10 conprises the

cl osure el enent 20 closing off the needle shielding

sheath 1 6 this closure connection between the closure
Refaedteiment n2®@ to FIG. 5 there is illustrated a modified

embodiment of the needle seal 18 1in 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 comprises 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 1is illustrated how the
closure element 20 is a cap 56 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



and needl e shielding sheath 16 being configured as a
wo 208R2bd4g barrier 54. Referring now to FIG 1pegabibos02792
there is illustrated how the closure elenment 20 is a
cap 56 with a header plate 38 fromthe outer rim of

whi ch a cylindrical shell é extends distally. A

thedzllé%ﬁe gémeﬁfdfﬁg%glgeﬁ%%i g? {uﬁakoﬁﬂfﬁ{gl ey §§§99§.‘§%Sgrler
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supporting collar 38. The sterife barrier 54 between

the cl osure el enment 20 and the needIe shleldlng sheat h
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nee@pPpl i GatileQRiiny | SshegoRMended asmpedbesnecbabov@ulorly to
use non-toxi ¢ acrylic-based adhesives for curing by
advapbage ot RRAFLGNPT oVehECRoBARBRPEPEt Ure, such . as
e.g. adhesive type LOCTITE(r) 3011, Henkel Loctite
Deut schl and GrbH, 81925 Muni ch, epoxy resin by Barton
Wheﬁelaeh@ededccanEShbbneéindEm@pphiappﬂbnaﬁtodsoﬁeaommended
t.echni reference is given to ultrasonic or .
2s PEnEr St ook Habs PG S SrEY BLGHPEoagl qopgsives
fori auelngdpyt meaelsoew erelempn 20, aeSrebﬁweein@eEbGura . such
is equi pped at the .distal rim62 of its cap shel
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ective ing of the e cap
Solwhets BOctp Dhemséuvasi ngShace 36 at the outer edge of
the ring flange 34 of the needle shielding sheath 16.

In application of a Welding 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 4 there is illustrated a cap 66

wo Ry desdgosure el ement 20, the cylindrical sheldri8bos/002792
whi ch conprises a distal free end having a snooth

annul ar surface area 68 extjgndi ng perpendicular to the

| ongi-t udi nal centreline of the cl osure el enent 20.

This enbodinent is provided to close off the needle

shi el ding sheath 16 by a bonded connection form ng the
It ssemé@DMNﬂnd@d 64Igrqdumacbhaende@dme;Ermmmmttﬁ@ of an
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AmOLLNQIF | O HEMR %%’rcpo?%}?y?%n%o YcarpgrefFy or polystyrene
or gr atc@w @@:%ts%&mﬁleasineqmop%@ua;s POLYRT 89YH8NOp@bpylene
ythene eferring nowto FIG 1 again there is

or P¢1X@$¢@@ed how t he header plate 58 of the cap-type

cl osure el enent 20 contacts a proximl end of the

needl e seal 18 by its distal side 70 (FIG 3 ) . In
Reféhir:tn@r hangerenrI®f a fdgssin etiock mest ,:LJI]hfs‘d]ﬂaﬁﬁd:f ehow the

t 20 contacts the elastoggrlc annul

r
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proRPfAfidl ad hat the nesdies seahil8 av b i{ss fliangast YWPie 70
extension 48 is pressed agai nst the Supporting col

(FI@8 ¢f) -t hénndddle shirehdemgnsheaf hal6fwheh tehréoqv@emrét, the
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osure e erring now to Fl eére’i's
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enbodi nent__in ordance with the invention in which

that keopeshe Sr‘aa | diertiEhof et soPd- Bnbolt hehftapeds 1is

presSeat i fieonby life 1 &f@ﬁ@ur@ﬂalasr of3g hef i k3t needle
enbodi nent but prefixe Thi s needl e assenbly

Shl@l@l@gffs@le@tﬁlrdrﬁt‘lﬁb@nofthteheanﬂsﬁ ehbeddipat sheath 16 1is
A A T T O N

216 is
Referring now to FIG. 2 there is 1llustrated the needle
assembly 210 in a second embodiment in accordance with the
invention in which 1like or similar elements 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 1is 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 supportlng collar
238 in being supported by this conical partial portion 246 on‘

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



flared conically proximally. As is evident fromFI G 2

wo 8oflse 6 a proximal flange-type extensionpg4fipfioshieo:
needl e seal 218 conprises a circunferential surface

area adapted at least in ajypartial portion of its
distal end to the shape of the conical inner surface
area 246 of the supporting collar 238 in being
supported by this conical partial portion 246 on the
A pooniagal 2dAnert sthd agecdieas246 ofl& hexseppongi ngstally of

cal.l ar 238. * rtion 24 f t.he edl e seal. 218 . .
the ¢ RlatEeTt VA% | AN R A he A4tangd  FooNsd ol sal in
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collar 238 as well "as the proximal end of the needle
proxdiiad] ¢ingh ofhddieh rerellien driedidimny shaadar Zmdiarceplcany a
free25:5'nnmeaf1.es%%lcee l. 2I]l’lse ! réetcn'es sceaa}s.l.e él i mdse é)arsea too

ghar maceut i'cal” r ubber “or fhernnplas i c el ast oner
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needl e seal 218 is an annular collar protruding from
elastemey-ange-type extension distally in the direction of

the distal side of the header plate 258 of the closure

el ement 220, resulting in the proximal side of the ;
Mi s sfilngn darntsermematee isiaon Wiig e gvgel | enlzeding g afi ridet Ineedle

contact | t [ i de | late 25
sealo A i o e s Pt S e g B e
exteofsitdie diesld seial 28 disedtoRyes tihe tdistsecoidk of the

enbodi nent_ t oo, caonpressed by the closure el enent 220

headifep late 259 dI Y arfd oS &1 Rt & Conriettiet- 109 e the
proiged! &t &l divie sheaihe-258d 4B o S1EF I e NMEIRE seal
254 with the needle shielding sheath 216. The two nmain
218 plbeedut gs domtassdmy i Bet v séag- t ypée cl2dduref eltégereader
platdd Jpe ngedlg shiel ding sheatfare as, fold¥s e1astomeric
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 1is closed off

microbiologically or sterile from the environment.



1. joining the closure elenment by a .welding or
bondi ng techni que, ensuring a good seal by the
wagzswrriaeae of a fulllength jointing seam (ster PC®1B2006/002792
barrier 54; 254), 2 . posityoning the flange of the
needl e seal when joining or assenbling closure el enent
For aBHenegdte o ebbhptesbeais 30t hatepbe eSULEERB1ing the
needl e space is closed off mcrobiologically or
aforgmariliodedbmeddlenys senpbhes Faret hessgkle igf the following

in O‘EQ%,%I %%%éﬁﬂﬁ%ﬁﬂfgﬁnén ssenbling, the

of eneh e are Tisted in the
1. fthcawm drid giiddimy e rgedld mdlrw@:eﬁtl on steps: 1
. picking and placing the needl e hol der; . picking
2. ardPHag ng@che Plesdng aﬁaepo§?ﬁﬁéﬁ|n@n@hepﬁ%éﬁ}%niﬁg the
nee(%lrbe fneedle hldel ;nFqedi spensing the adhesive and any
ol 'ow-on steps as required, such as e.g. curing; 4 .
3. ;ﬂdﬂﬁpﬁpsmng;ﬂthﬁ n@dmhglwhosand ebegenftoblowpboki agjeps as
IaC|q? t he needl e seal; . inserting the needle

rengéraechI Mt T osure? relr%’ent 7 . picking and placing

t het dleiad) esdi gl £k gy sheatdl surd nSkskémg the needl e
shi el ding sheath onto the closure el enent including

t Rl andlaging jHietierRiEhdcedbnt i ng met hod:
I [ t
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sheat di ng or ondl ng and,
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need| e seal. An alternative assenbly nethod is as
9. folPPusting and mounting method: “securing the closure

4
5
6.
7
8.

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. inserting 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
required, 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;



1 . picking and placing the needle holder; 2 . picking
wo RFoRbACi Ng the needl e and positioning the pegdkSiokdo2792

the needl e hol der; 3 . dispensing the adhesive and any

foll owon steps as requireds such as e.g. curing; 4 .

pi cki ng and placing the needl e sheath; 5 . inserting
t he: e d. t e n n
R e A B e ekl S28) Sioupt onto
needﬁmﬂﬂht@ﬂdﬁ@heammﬁle tip and/ or needl e sheat h; 7.
|ck|n and %n§0|n the cl osure ﬁlenent and nDunt oni ,
8. ne%%Prré 5 el heBP Y B HMhy andwobuh?i nge osure

elef®ihodn seEUMddhidesghosyr enelerey ORehig REEAI&ding or
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accordance with the |nvent|on ensures the needle

renalnlng sterile during stor of the filled
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sinple to fit to a siliconized and sterilized syringe :
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distal end to the needl e holder (12; 212) to forma

Woﬁ,bﬁ@@@ seal , and surroundi ng and shi el di ng gciaprREIHL92
(14; 214); a needle seal (18; 218) located on the

needl e tip and arranged at {.east in part in the

proxi ml end of the needle sheath (16; 216) ; and a
clrafhosure el ement (20; 220) that closes off the proximal
—end of the needl e seal; characterized by: a closure

connectlon betmeen the cl osure el enent (20; 220) and

e needle sheat 16) nf j ured as . .
hokr BEGHLEI B RRP ot of 16 BaDTi GO 54 DAt heshbagection
syrﬁwggﬁaﬂ§mgfl@9@glng or welding. 2 . The needle
senbly as set forth in claiml1l , characterized in

t hiat neaddestherider baik ey er21(254 a@s@yed s tor dekkicegcbyed to a
syr#ﬁé%aggg \M%glgge 1n 1&$egy§1%§%mﬂ%g as&%ﬁd%% (14;

al m 1 char er e at  sal 8

214 pagetered Sdo eﬁé)nesdpéold@l:@@lrbylizasmzy\el ding. 4 .
The needl e assenbly as set forth inclaiml

char REEEF Pz ERRF hel Arse? bF) noReLERPEPAYr Wiqrasssh at its

dis@dheshyes of Yh L Wddg Lynseads @i 2Wohbghty predtn [808terile
tenperature for producing said sterile barrier
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assenbl set; f of_.the cl al 1104
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d, said needl e sheath (16; 216) is a tubular nenber
She?@@ (58p) 216} he2BAoxi mal end of which is provided with

a £'Bﬂo§&§@9§1£§éntzgéb bbe) dighel c1baLE62Er268) 9E0x1mal
sald cap shel

end of the needle seal

characterized by:

a closure connection between the closure element (20;
220) and the needle sheath (16; 216), configured as a non-
releasable and sterile barrier (54; 254) produced by means of

bonding or welding.

2. The needle assembly as set forth in claim 1,
characterized in that said sterile barrier (54; 254) is

produced by ultrasonic welding.

3. The needle assembly as set forth in claim 1,
characterized in that said sterile barrier (54; 254) 1is

produced by laser welding.

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

bonding technique.



connecting said ring flange (34; 234) of said needle

wo 260R6Ns (16; 216) in formng a sterile barri eeTBfie/002792
254). 6 . The needl e assenbly as set forth in claim5

, Characterized in that saijg ring flange (34: 234) of
sai d needl e sheath (16; 21&) is provided at the outer
edge of its proximal side with an annular face (36;
‘ 236) for securing said distal rim(62; 262) of said
5. caﬁh@heéédLGOaseémply as. s@hefneedlana$$QMﬁﬁ/Eﬁeseia1ms 1
of . the ecedi ai ns aracter '

to byt etandefit fRe ni R 1 a8: Saas IRESE of el az20) is

a ciporsbhezpsoxiyieh si @& 10hdsaicd1r igeifl ange (3de) 234d said
of said needle sheath (16; 216) radially mnthln sai d
neeglg ephaphbl dr16sec%1f6hglﬁa@e Bl 23enembersdidd /cldFre the
n 20; - 2 q f p tens ( 48)
prof ROkt oriler &F PRRSGEARELEN 31 H50g) W™ o4
234 whi thesadiidtadedtion sead; (282)218) $a31c$upaprtsenéﬂiy &60d 260)
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conAB TGP ahe e bl I8 plopae BieLd Sheatn

(16 £l D56y €1l eSBRALng 29; sggﬁil@oaaﬁﬁéﬁg(mpr%wal end of
said needl e seal " (18; 218 . The needl e assenbly as

set forth in cla|n17 , characterlzed in that t he

6. Pregl mLesndof seld,iignoedype.ext sasian (4 24D, s,

of sai d needl e se I S provi aring
chaxaotteari{sd; 121501)h8’0ntsantd ngitbe flizmigd dJi3de (TR4R7@)E sald

id hea 258). of said closure el enent
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needl e sheath (16; 216) a

7. The needle assembly as set forth in any of the preceding
claims, characterized by:

- a supporting collar (38; 238) jutting forwards from
the proximal side of said ring flange (34, 234) of said
needle sheath (16; 216) radially within said outer annular
securing face (36: 236) for said closure element (20; 220),

~ a flange-type extension (48; 248) of the upper end of
sald needle seal (18; 218) with which said needle seal (18;
218) 1is supported by said supporting 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).

8. The needle assembly as set forth in claim 7,
characterized 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;



cylindrical inner surface area (4 6 ) whose bore

wo 20@he”ponds to the bore of said cylindrical pciigf006/002792
surface area of said needle sheath (16) . 10. The

needl e assenbly as set forth in claim?7 ,
characterized in that said inner surface area (246) of

270)3%9 §H@B°rhte' ;a%rcqnaacre (&58) .@;%8}3%9 Reed ecl%%%a}éﬂ element

is flar conically prsximally and that sa
ZOiI%m@brtype extension (248) of said needl e seal (218)
has a circunferential surface area which at |east over
a portion (249) of its distal end nmatches the shape of

9. sark conieedllel NNessSHsfACceasr easd246ro@thsaith claim 7,
supporting collar (238) and is supported by this
chamﬁ%@r%gr#naltfv&ww(msy &l aggied {Fhler ofurdedel needle
6) ..of Llar (:238)
She%% né%gléngsgéﬁglﬁﬁggg Phgorgglﬁﬁ éﬁégoﬁﬁﬁﬂwgghpﬁﬁfe at
saiqr ededi nglahgems(,34:haoactm:tdeahelerdlteha:shebrehdl@t&a;l end) a

e N R %F%S%%%efpaar}ds to

the 13orEhechieest £4 a%%ﬁ&bﬂdtl@%lse&nﬁ@r:t hehPEDHRE Qrd®r B8£0fsaid
t he recedlnggclalns characterized in that a portion

neeqly: shraeth of 1hi d needl e seal (18 ; 218) arranged
distally of said flange-type extension (48; 248)
extends into said supporting collar (38; 238) into the
10, proixe nalneenideof ssasis@tnbﬂepdl esshesgth (I6rtR16)in amdaim 7,

rises. a.di er su stantlall equal _to that  of
Cha e T herd shicE g bt ShESFR (18R 1a) * ohesaia
suppsteﬁdixega@@:sn@ty %Sﬁ%ffﬁidﬂ nEe@NE Secat®r e206) the flared

receding clajnms , characterized in that said needle

onkrhth WEoRUEHLIIY icegiaplty eshRect tange- Fygedugic*a@nswn
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proxi mal portion f sald needle
area which at least over a portion (249) of its distal end
matches the shape of said conical inner surface area (246) of
said supporting collar (238) and is supported by this conical
partial portion (248) at said dinner surface area (246) 5f

said supporting collar (238).

11. The needle assembly as set forth in one or more of tﬁe 4i
preceding claims, characterized in that the distal end of
said needle seal (18) receiving said needle tip contains  a

central opening (42) for said needle (14).

12. The needle assembly as set forth in one or more of fhe
preceding claims, characterized in that a portion (40; 246)
of said needle seal (18; 218) arranged distally of said
flange~type extension (48; 248) extends into said supporting
collar (38; 238) into the proximal end of said needle sheath
(16; 216), and comprises a diameter substantially egual to

that of the inner space of said needle sheath (16; 216).



4 . The needl e assenbly as set forth in one or nore of
the receding clains, characterized in that said
wolosune4el ement 20; 220) and sai d needl e shearOT(RBD6/002792
216) are made of an norphoyg or partly crystalline
t hernopl astic, such as ol ypropyl ene or polythene. 5 .
The needl e assenbly as set forth in one or nore of the
"receding clains, characterized in that said needle
3. séﬂks(d@edla)assemhmg abk aemhdknadeuhncaherth@bn@'df the

r nopl asti ¢ | ast om The needl e assenbl
et LR 2 o R B ar it nin e fete) obael e sheath
16chanagt efd zeateartamqg sabthdeadt eaklﬁts?léi)xstelmed oby - 2

a stainless steel The needl e assenbly as set
eskpreh freund s somedfiahel 3 ecd hg- el aipeoximal portion

J}Lacgargéee&igekg jp.fhat said needle (14; 214) .s fixedly
e

ond In sai needle hol der (12; 212) coaX|aIIy 10
sai d needl e sheath (16 216) . .8. The needl e assenbly
as_set forih in one_or nore of the >reced|n%rclw

4. chHhtacterd %daﬁﬁeinhé%’ &8i &%eﬁﬂreﬂt 1%2 919) s“ﬁ%?ed?fy the '
re@é&mt@ﬁah@ssabaaeseeéelgead% 52t ?sJa%)d le@sure element

)l astics potthg . The needl e asse h% as set forth
204 n28Ae emdhpsal fnﬁﬁdlﬁreﬁ@:ﬁﬁi’g clar ngladhaaset Bpfigedt an

mo%ébé&gu §|d89§%9k %@%%&&% 21%%éfﬁ'3¥¥%é¥ 4  such as

er nopl ast suc carbonate ropyl’ene or
olypﬂqpyﬂehe é&kpd&ymﬁém@ of manufacturing a needl e

assenbly (10; 210) for a prefilled injection syringe,

conprising: securing a needle to a needle holder (12;

5.2l e thatdi s adapkedyt @sbesIecteeh t onaos¥l iGRR I&t the
of the injection syringe,

receding claims, characterized in that said needle seal (18;

18) is made of a pharmaceutical rubber or a thermoplastic

Jastomer.

6. The needle assembly as set forth in one or more of the
wreceding claims, characterized in that said needle (14; 214)

.8 made of a stainless steel.

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

.8. " The needle assembly as set forth in one or more of the
yreceding claims, characterized in that said needle (14; 214)
.5 fixedly connected to said needle holder (12; 212) by a
>lastics potting.

9. The needle assembly as set forth in one or more of the

>receding claims, characterized in that said needle holder



rel easably connecting the distal end of a needle

“KM%H?@%HB(16 216) to the needl e hol der (12; B&&wmnﬂn
orma sterile seal, and to surround and sh|eIJ

needl e (14; 214); Iocatlngzg needl e seal (18; 218) on
the needle tip and at least in part in the proximal

(129n§l§E ng %ﬁgl SQG%BEr&$g}a§%§L s%.?hgh92¢gﬂ%8££bonate,

t he oxi mal~ en t he needl e seal w

poly@rm@y&em@OorZﬂ@lyamB@d characterized by: formng a
cl osure connection between the closure el enment (20;
220) and the needl e sheath (16; 216), configured as a

20. NoA- pekeasakle ARdushethlenbanr igiedBd: 23584hp1hy m@anSzlo
of bonding or welding. 21. The nmethod of claim 20, ‘

for V\ihl mhefalleqﬂsxnm@bseen@wlmet heomevd%neem (18;

%%c%ﬁ%§853r e%hﬁ q; (g %&?% ﬁggd h% S@ﬁ%%h that 1s

orne in mh c e nee e seé

adaﬁﬂ@d ks amramge@r@d keast syriegd bartse pﬁonﬂnallemdctlon
of the needle sheath (16; 216) and the closure el enent
SYT¥B®R’ 220) closes off the proximal end of the needle

Seﬁéleésé@??ngoﬁHQé%%ﬁngMe'%1 Q%EE%nQV<ﬁ?Q¥rﬁ@8dIQesheath
needl e (14; 214) to thé needl e holder (12; 212); and

(16¢ hélﬁoré‘a:o alriee seeedaes@@ésieefwbdl%s ake) oflf?erf@ctﬁupﬁtéterlle
sea?ne heéu%?oﬁg t ? ? g e Qéh %%6§%316%1

rel dasa connec end e need?e

holdeatiﬂ@ aZh%)ecIl@f afgnla {sw;rljzeza;seah tard riagdloungdsp and

nd shields the needle (14; 214), and the needle seal ,
at 3?8‘5 L2149} PeEht oW%hBrﬁééHPé t‘%%i 95 tRengtafsite sheath

(162CSOE ML Ngntio clai m 20, in which:

closing off the proximal end of the needle seal with a
closure element (20; 220); and

characterized by:

forming a closure connection between the closure element
(20; 220) and the needle sheath (16; 216), configured as ‘a
non-releasable and sterile barrier (54; 254), by means ef

bonding or welding.

21. The method of claim 20, in which: (

a first subassembly of the needle seal (18; 218f,
closure element (20; 220) and needle sheath (16; 216) is
formed, in which the needle seal (18; 218) is arranged at
least in part iﬁ the proximal end of the needle sheath (16;
216) and the closure 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; 216) releasably
connects at its distal end to the needle holder (12; 212y to



a first subassenbly is formed by securing the needle

wo Jodfize2k4) to the needle holder (12; 212); a pgqa@hshe/002792
subassenbly is formed by inserting the first

subassenbly into the needl @;sheath (16; 216) ; a third
subassenbly is formed b y nounting the needl e sea

forlﬁlé @@@Qllé’nggageecﬂrﬁi té@r@@&néﬂ@e%rﬁi Sgﬁﬁébdnghglﬁéed%e

t he second subassenbly; and the needle assenbly is
14cor£;il4ét,edab91 fidran ngetihe cseoslur d18onngeBi onldmtveenon the
Qe glosure el ement (20; 220) and the needl e sheath '
nee% ®:“P46) of the third subassenbly.

22. A method according to claim 20, 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 first
subassembly into the needle sheath (16; 216);

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

the needle assembly is completed by forming the closure
connection between the closure element (20; 220) and the

needle sheath (16; 216) of the third subassembly.



