WO 01/39821 PCT/ GBOO 04636 1 SYRINGES This invention relates to syringes,
and in particular to neans for attaching 5 a needle to a syringe. A

syringe bar ormal ly has at its distal end a hol | ow oRRH,EERIgE on to
whi ch tﬁggpgﬁééfion needle is attached. 10 It is known for tﬁ% needl e to be

inserted into a passage in the end of the projection and glued in place to
provi de permanent fixing of the needle tilo the barrel. Permanent fixing is
advant ageous in use, as the needl e cannot be renoved accidentally or
deliberately, but this construction has disadvantages for manufacture. |f
different |l engths or types of needl %ﬁngé%gweded on the same barrel the
apparatus used to attach the needl e nus e changed, which is expensive
and time-consunmng in manufacture. In an alternative known arrangenent, the
needle is glued to a distal part of a separate hub, which has a proxi nal
part attachefhisdnvhetiey relatrs toxxyringes epnd Thipariewas tp tm%yfofcﬁtwg\ﬂgde
different_ needles on the.sanme barrel, so reduci ng manufacturing costs. The
most conmon t8RELIFUCHE BH8% a | uer arrangement, in which the barrel
projection has a slightly conical outer surface (tapering away fromthe
barrel), while the proximal part of the hub has a conpl enentary. coni cal
bore for recaissiringet bargr oprmealiyohas phitgslistal ged ashelhowraPeRGRIMRUANME hub i s
a friction fit on the projection. This i.s intended to be a permanent
fixing, but VR %hﬁ’ﬁ 10 t‘tS}é‘ 'bqeg&%lso?tf“?ﬁg' projection during injection by
the pressure of the liquid in the barrel. In a luer |ock arrangenent the
hub has a screwthreaded engagenent with the barrel, so that either the
hub and tdhe prigjleciwmoiohave needipltoniemingeyted into a passage in the end of the

projection and glued in place to provide permanent fixing of the needle to
the barrel. Permanent fixing is advantageous in use, as the needle cannot
be removed accidentally or deliberately, but this construction has
disadvantages for manufacture. If different lengths or types of needle are
15 needed on the same barrel the apparatus used to attach the needle must be

changed, which is expensive and time-consuming in manufacture.

In an alternative known arrangement, the needle is glued to a distal part
of a separate hub, which has a proximal part attached to the syringe
20 barrel. This makes it easy to provide different needles on the same
barrel, so reducing manufacturing costs. The most common construction
is a luer arrangement, in which the barrel projection has a slightly conical
outer surface (tapering away from the barrel), while the proximal part of
the hub has a complementary conical bore for receiving the projection. In
25  a luer slip arrangement the hub is a friction fit on the projection. This is
intended to be a permanent fixing, but the hub can be blown off the
projection during injection by the pressure of the liquid in the barrel. In
a luer lock arrangement the hub has a screw-threaded engagement with the
barrel, so that either the hub and the projection have complementary

30 screw threads, or a flange on the hub co-operates with a screw thread



30 screw threads, or a flange on the hub co-operates with a screw thread WO
01/39821 PCT/ GBOO 04636 2 fornmed on the internal surface of an annul ar

col | ar I ing the projection. This may prevent the jqbchR) bl own
of f dyrisdggo?th%icti on, but of course is not a permanent fiXxi ng@dggmt he hub
can sinply be renpbved by unscrewing it. Providing the screw threads may
increase 5 manufacturing costs. In another type of |uer |ock arrangenent
the barrel has a collar surrounding and spaced fromthe projegction to
define a spafoemiedr oneths \intgnak surfscoxpiman Fapulass coHar pysrotmling nther nal

surface of the.collar -has one or 1 r.e.i r dly- j i I:hS;: . past
whi ch a flang@ i the Tﬂl}ﬁ %%_p%‘éeﬁg tﬁ%t%ugpg\é\% {(3%0‘% ?fﬁghg%gh?%w{)’he
col lar has apgi GY0¢tSurk® W6 a PePmanbrthfiRingg@stithe habop® dimply bediesialedsi de
and a sharper shoulder on its proximal side. This enables the hub to be

aL t a(r:]hgd eashy y vandredng fit.r i yProyidings diej | screwnt BHgeds t &34 | 6T¢&%oval of
the hub. In US 2 902.995 the collar has 15 several sawooth rings, which
are inter?dedeU%FW?%C%Stﬁbre permanent fixing. However, thi sgarrangenent
is nore expensive to manufacture, and because of the plurality of engaging
positions, it is not easy to ensure that the |luer arrangenent is properly
engaged. 20 Kccaradhery typet h€ preesdotk  arvemgdanoent dherehagref ohastd a@fﬁﬁﬁg a
needle to a syringe barrel hmogﬂ a hol.l ow di sta rojecti ises a
|

| . i n

hub having asUrdP&tdne gafsraee R, BrHEEHPR 19 Se#‘f‘geadépé’ﬁa f§r 5?%’)?? i:rrlél par t
for attachmep, progirh@lep;?ﬁ(rdfrigé haB! r Bhe MW rid) Gurflice bfahe Mokl ak Aas lodeedrvi ng
the projection an an outwardl y-extending flange nmeans, the syringe barrel
havi ng c?] | amo26 inwardly sprojextingi rigs apdsts phdedd af tlange loa fheohektdagnsnap def i ne
a space for
P into position. In US 3 179 107 the collar has a single rounded rib, with a
gentle slope on its distal side and a sharper shoulder on its proximal side.
This enables the hub to be attached easily and held firmly, but is still
intended to allow removal of the hub. In US 2 902 995 the collar has
15 several sawtooth rings, which are intended to provide a more permanent

fixing. However, this arrangement is more expensive to manufacture, and

because of the plurality of engaging positions, it is not easy to ensure that

the luer arrangement is properly engaged.

20 According to the present invention, a means for attaching a needle to a
syringe barrel having a hollow distal projection comprises a hub having a
distal part to which the needle is fixed and a proximal part for attachment
to the syringe barrel and including a bore for receiving the projection and
an outwardly-extending flange means, the syringe barrel having collar

25 means surrounding and spaced from the projection to define a space for
receiving the proximal part of the hub, the internal surface of the collar
means including a single inwardly-extending locking projection, the flange
means being adapted to engage the proximal side of the locking projection

to lock the hub to the barrel, and the locking projection comprising a



receiving the proximal part of the hub, the internal surface of the collar
means i ncluding a single inwardly-extending | ocking projection, the flange

means bej ﬁ&g ted to engage the proxinmal side of the | gk BgooRadeECt i ON
to Iock%¥ﬁgl u Pto the barrel, and the | ocking projection conpr?gﬁ%g a W

01/ 39821 PCT/ GBOO 04636 3 shallow lead-in ranp on the distal side, a nore
steeply-angled ranp on the proximal side, and a cylindrical surface
separating the ranps. Thus, the hub is attached to the barrel by a sinple
pushi ng novestatiow Baghincraniposghe diste] sidgea meenesstperly -aneded sarpriy the

' [ b J fl . behi ' | QcKki he hub
Phe barrel . ol og: =ho SHRG sFRORESeoREINETnt cors® ermve. The

shallow | ead-in ranp assists the insertion of the hub, while the steeper
angle of the locking ranp assists the |ocking arrangenment. The | ocking
arrangenment Bhsurte hhbtist éiéachedhigh theabaotel dey 19l simrplef puthing ngovemert i on,

d I tall delib tely. A t fixi IS th f
Schi eved TeagVRisT BV 15 foREe BtTe datnth TSR B oibed el Se dndafiel w oh
the use of arhyh. mEARs eB%@élﬁebéTﬁﬁd‘%,alﬂéikihgctk%rlﬂlbpfcpﬂﬁzcbér@&,adrﬁi fARIRY tO

manuf acture than screw Tthreads. 15 Preferably the barrel projection and
t he hub haveitaliffieslt conet impossable Pheenicvengd heestradlovs lgadefreraibpyassistsanged

at the proxinal . end.of the hub The flange means have. a,.ci rcul ar
perimeter, offehHPETE0R Ur ﬁ?ﬁ)hj"é*b’ 2‘6;;@? otjlhgc%{f%esr PBgf;?éf s@et hOeClﬁ"_b%lflaﬂ’é’
engagenent. (QAYEMENdkngd BEafféhaht. TERBS obiin@ AT eme @nlsQfds! thdt the
projection preferably extends continuously round the surface of the collar
to secur® hub cannot be blown off during injection, or removed accidentally or

deliberately. A permanent fixing is therefore achieved easily, but with

the reduced manufacturing costs associated with the use of a hub. The

flange means and locking projection are easier to manufacture than screw

threads.

15

Preferably the barrel projection and the hub have a luer construction.

The flange means is preferably arranged at the proximal end of the hub.
The flange means may have a circular perimeter, or have one or more

20 projections to assist the locking engagement.

Conveniently the collar means is annular. The locking projection
preferably extends continuously round the surface of the collar to secure
the locking engagement. It is preferably located close to the proximal end
25  of the collar means, to ensure that, in the locked position, the hub is fully

engaged on the projection.

An embodiment of the invention is illustrated by way of example only in
the accompanying drawings in which:

30



t he | ocking engagenent. It is preferably |ocated close to the proximal end
25 of the collar nmeans, to ensure that, in the | ocked position, the hub is
fully g ged on the projection. An enbodi ment of the invention is
|IIustra‘P' #1BP2hay of exanple only in the acconpanyi ng HEERYL4I¢ whi ch:
30 WD 01/39821 PCT/ BOO' 04636 4 Figure 1 is a side elevation of a syringe;
Figure 2 is a side elevation of a needl g attached to a hub; 5 Figure 3 is a
partial cross-section through the distal projection on the syringe barrel
and part of the hEigulbefloisen sisiseidtationaofia Bygmge: 4 is a partial cross
section simlar to Figure 3 and show ng the hub assenbled onto the barrel
projection. 10 The syri nge shown in Figure 1 conprises a barrel 1 in which

a pl unger 2 wor kg; ol tid'bPE OB RUARH (bIPHup! asti cs and has

af
a cylindrical i nnlgru sur acé1 %e}an open proxim provided with a
gripping flange 5, and a distal end 6 wth a hollow distal projection 7 15

having a liquid outlet 8 An annular collar 9 surrounds the projection 7
and is spaced frofgure 3A15r1éétﬂr83119f‘{s§e%0l1pgut?‘éo‘ﬂsh the distalcRERieetéon ke

Pt oo out dediE S ree harth ahir pall Bt MOpE HeloRPEJRmBF Candiol ! O NG

i nj ection-noul ded ICs part as 'a bore of small
di aneter to receive the hypoderm c needle 10. The needle 10 is glued in
pl ace by adhesive 13. A proximal part 14 of the hub 11 is conical, with a
coni cal bore 15 tBigsrerfglst dwaFdal cross section similar to Figure 3 and showing

the hub assembled onto the barrel projection.
10
The syringe shown in Figure 1 comprises a barrel 1 in which a plunger 2
works. The barrel 1 is injection-moulded from plastics and has a
cylindrical inner surface 3, an open proximal end 4 provided with a
gripping flange 5, and a distal end 6 with a hollow distal projection 7
15 having a liquid outlet 8. An annular collar 9 surrounds the projection 7
and is spaced from it. A needle 10 (see Figure 2) is attached to the

projection 7 by means of a hub 11.

The hub 11 is open-ended, hollow and injection-moulded from plastics. A
20 distal part 12 has a bore of small diameter to receive the hypodermic
needle 10. The needle 10 is glued in place by adhesive 13. A proximal
part 14 of the hub 11 is conical, with a conical bore 15 tapering towards
the needle 10. The bore 15 is adapted to receive the barrel projection 7.
The proximal part 14 terminates in a flange 16, which is substantially

25 circular, with a pair of opposing projections 17.

The barrel projection 7 has an external surface 18 which is also conical,
and tapers away from the barrel 1. The surface 18 is complementary to
the bore 15 on the hub 11, to form a luer slip arrangement with a friction

30 fit. Typically, the angle of the cone is about 6°.



t he needl e 10. The bore 15 is adapted to receive the barrel projection 7.
The proximal part 14 termnates in a flange 16, which is substantially 25

ci rcul ag(q @%?g:fla pair of opposing projections 17. The bapprglcgokdgtion 7

has an surface 18 which is also conical, and tapers away fromthe
barrel 1. The surface 18 is conplenentary to the bore 15 on the hub 11, to
forma luer slip arrangenent with a frigtion 30 fit. Typically, the angle
of the cone is about 6. WO 01/39821 PCT/ GBOO 04636 5 As best seen in

Figures 3 and 4 the projection 7 projects beyond the annular collar 9. The

collar 9 has, an i nwardl.y-ext endin og ki | ect- . ' nds
cont i nuousl )fxsr (%Ffd StHe ' nfléruggﬁ 338?@ a%l(}hg?p rtoﬁ%& d?lcop/-: ;ﬁg?ﬂegt.sw‘ib'ﬁg&ll(g)éﬁ?ng

proj ection LQniikrsebEtangi al Thet éldrgyl atasi Anseéatvhndly-edtendiag dosing | ow

| ead-in ranp 20 on the distal side, and a nore steepl y-anglted I cgi ng ranp
21 on the prposjestipnsiYwhichsexigpdi coRfrRuQuAly Touhthemienal 3 éa§8;5§rt fed by a

short cylLindrij.cal, section,22. Th lig : NO; .2l and
the int ellsnalCO ar Pacgl%gfl%tchlengcgmlgcr&sgilg ligs%gg%gpa%ggtﬂ%éi%}nltnre?ér%()%s'urface
has cyli ndrijgagadistgdanand 1pE@h Wﬁim;})]p%tbﬁnﬂle?f:’dis% sielepeand vel ynaoé t he

sane dianeter. For assenbly of the ub 11 into the projection 7, in order
to attach t hecepbeangledolockingheampleon the prgyamphiside. A4S shawad Ot he

proleet on T Aty Lhe RESLES b Tao N ThckdE 0066, 15, oA el | ance

( _ nul"ar space between t
proj ection headed fife qe&&iﬂg_&mpT he ud @he iflican@t Surfafe oieht! eolye 96Gsi s
|

slightly smaller than the aneter of the distal portion 23. As the hub 11
i s pushdd t abeudsl3He bEhe enternaheutface kasnsebindugal disfaheand proximal
portions 23, 24 respectively of the same diameter. For assembly of the
hub 11 into the projection 7, in order to attach the needle 10 to the barrel
1, the hub 11 is placed onto the projection 7, so that the projection 7
enters the bore 15, and the flange 16 of the proximal part 14 enters the
15 annular space between the projection 7 and the collar 9. The outer

diameter of the flange 16 is slightly smaller than the diameter of the distal

portion 23.

As the hub 11 is pushed towards the barrel 1 the luer connection is made,
20 and the flange 16 rides along the lead-in ramp 20 and the section 22,
deflecting the collar 9 resiliently outwardly. At the end of the section 22
the flange 16 rides along the locking ramp 21, and reaches the proximal
portion 23 of the collar 9, where the internal surface is again cylindrical
and slightly larger than the diameter of the flange 16. This enables the
25  collar 9 to return to its original position, and the engagement of the flange
16 with the locking ramp 21 serves to lock the hub 11 to the barrel 1. The
projections 17 assist in the locking engagement. The angle of the locking
ramp 21 is chosen so that it is extremely difficult, if not impossible, for
the flange 16 to return past the locking projection 19. The hub 11 and

30 needle 10 are therefore permanently fixed to the syringe.



20 and the flange 16 rides along the lead-in ranp 20 and the section 22,
deflecting the collar 9 resiliently outwardly. At the end of the section 22

the fla i des along the |ocking ranp 21, and reachgsridiobicasi Ml
portionggga%ggéhe collar 9, where the internal surface |géagg?n cylindrica

and slightly larger than the dianeter of the flange 16. This enables the 25
collar 9 to return to its original posiéion, and the engagenent of the
flange 16 with the locking ranp 21 serves to lock the hub 11 to the barrel
1. The projections 17 assist in the |ocking engagenent. The angle of the

| ocking ranp 21 is chosen so that iF iSvstremely difficult, if not

i npossible, for the flange 16 to return past the |ocking projection 19.
The hub 11 and 30 needle 10 are therefore permanently fixed to the
syringe. WD 01/39821 PCT/ GBOO 04636 6 CLAIMS 1. A neans f attaching a
needl e (10) o a Asquamgefobattﬂ@hmgla) negglle rﬁé%to 8 SHEIREPAT et @5 h3¥Hjeett i on

0 oA AT DN AP A e st (10

is fixed?an e Ssyri arre

(11) and inglugdhid @eheald L) fofixéEand pgomhﬁl paroj Bot fcnnat(ak)lrrww an
outwardl y-extending flange means (16), the syringe  barrel hayin ol I ar

means (9) suordmndymgg@rmrsqba@édl an%nﬁﬂﬁéﬂ}:ﬁ@j berg dAoLdor Mecelyingthhe a
space for recejvin e proxi of A er nal
surface of tHEIECHP d&h n@’PngVﬂﬁiﬁéx g EﬁwggﬁFﬂ%ﬂ%thégfnh ocking
proj ection gt;a ﬁa@?n% k@n&em@ﬁﬁm(&ﬁ}omla a&dad}iaeddtffbmahgqgejebhen

e

pr oxi mal the ocking projection (19) to lock the hub %L to the
barr el (11)) (Gha@aiefm|e|$ephqerfolrh‘acelwmg ki Rromjmal djast (14 nof( thy) ‘1‘5 b)r!rprlses

a shallow | et%g {nrt]errn?ll su&%a(pe op tthe ccc)illlgrt %ezisr{sd?ﬂcladr%r% §}n%%)|1¥1wardly—

extending locking projection (19), the flange means (16) being adapted to
engage the proximal side of the locking projection (19) to lock the hub
(11) to the barrel (1), characterised in that the locking projection (19)
15 comprises a shallow lead-in ramp (20) on the distal side, a more steeply-
angled ramp (21) on the proximal side, and a cylindrical surface (22)

separating the ramps (20, 21).

2. An attachment means as claimed in claim 1, characterised in that

20  the barrel projection (7) and the hub (11) have a luer construction.

3. An attachment means as claimed in claim 1 or claim 2,
characterised in that the flange means (16) is arranged at the proximal end
of the hub (11).

25

4. An attachment means as claimed in any preceding claim,

characterised in that the flange means (16) has a circular perimeter.



angled ramp (21) on the proximal side, and a cylindrical surface (22)
separating the ranps (20, 21). 2. An attachnent neans as clained in claim
1, char@%ﬁz{éﬁﬁd in that 20 the barrel projection (7) apg Féﬁo/ﬁ?{@g(ll)
have a l'uer construction. 3. An attachment neans as clainea Inclaaim1l or
claim?2, characterised in that the flange neans (16) is arranged at the
proxi mal end of the hub (11). 25 4. An7attachnent neans as clained in any
preceding claim characterised in that the flange neans,(.16) has

circul ar perinet efn AHRONSYGMEIRET/ASBEEH B3N %“ﬁ. Oin Cé%lpg)chlrretr?t 83rhsans as

clamed In 2l fliefise TR dal f?heg’flan%?%l@%%se“@)?gﬂ dnkhét ndie ptae@odeeans

(16) has one or re projections assi st the | ocking engagenent. 5

6. An attachmEnto neeies tiaslockignethagenmeny. preceding claim characterised in
that the collar means (9) is annular. 7. An attachnent neans as clained in

any preceding claim characterised in that the | ocking projection (19)

extends Gonty NUOURLY o dAnfRURd nidifsS U AGGinRla t e GAY! AfrebBRRAE (Rdind O

secure the |ocking engaaemant. An attachnment nmeahs as clarnmed in any

precedi ng cl @igfhctefis¥dig Phattthe cotlakinginpr(0) echnmraf.19) is | ocated close to
the proximal end of the 15 collar neans (9).

7. An attachment means as claimed in any preceding claim,
characterised in that the locking projection (19) extends continuously
10 round the surface of the collar means (9) to secure the locking

engagement.

8. An attachment means as claimed in any preceding claim, in which
the locking projection (19) is located close to the proximal end of the

15 collar means (9).



