ti WO 02/11799 *159159* PCT/ FRO CE FOR PROTECTI NG A SYRI NGE
NEEDLE Theoi stwaaveéon is direct egmﬁlﬂ@mwm&{ for protecti agr/arbimpoBnge
needl e, of the type having a ne ng cap made of a flexible
material and a protective end-piece "a#¥ of a rigid nmaterial adapted to
cover the needl e-protecting cap_and i pped. W th internal means for
gripping the said n@@aﬁlé-ﬂpﬁ&%%oﬁ&ﬁ%% (‘%%%éﬁ%@@ of entraining
the 10 latter upon the renoval of the said protective end-piece. Such
protective devices are comonly used and their main objective, apart from
a notion of safety, is to facilitate the renoval of the needle-protecting
cap which,s hel 5 wit.hin,the protective end-pie 0 he renoval of
the latt erIurh.e ' vgerntlltelrov}i olrgng? ld‘lét%tgeaﬁeagcdla{e-oger\gjtccejectj%onrgepc%%g%%lcpq N customar y
fashions tdya ipige eriddle endt mirRe esSypd ehaaoitigpe theXi Mé-idr @ie Ppimy cmwans
adapted to be positioned behind the  col|ar conventjonally bordering the
open end dFRrIhesa fladdleHtRedl MptaLre s @ PERfE 9] he

said coll nt.ty.al t, of ; al of
e o Sl (2 SRR LIS S PRI e R e o LY

- pi eces. hough t he use such protective

end- pi ecesag laows etche paawt evidéd ioljeeotd vesedres o metyigdigyy naversdied ess
have a mgjor,.di sadvant.age in that, they have to be force-fitted onto the
cap 50 t hACTHE G Tig e PILCOVE (RS0 TaTT & et 18R, Slpon € hi s
fittingo tiatpush My dHe sMdbalca® the said protective end-piece.

Such protective devices are commonly used and their main
objective, apart from a notion of safety, is to facilitate
the removal of the needle-protecting cap which is held

15 within the protective end-piece upon the removal of the

latter.

In order to hold the needle-protecting cap, and in
customary fashion, the protective end-pieces are equipped

20 with gripping means adapted to be positioned behind the
collar conventionally bordering the open end of the said
needle-protecting caps, so as to abut against the said
collar and cause the entrainment of these caps upon the
removal of the protective end-pieces.

25
Although the use of such protective end-pieces allows the
intended objectives to be met, they nevertheless have a
major disadvantage in that they have to be force-fitted
onto the cap so that the gripping means pass over the

30 collar and tend, upon this fitting, to push away the said

cap.

Now, the fact that the said cap is pushed away in this

manner may have two unfortunate consequences. Firstly, it
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Now, the fact that the said cap is pushed away in this nmanner may have two
unf ortunawe xynsegpiences. Firstly, it * WO 02/11799 PCT/ PRQFROLA2883 2 nmay
| ead to damage to the end of the needle conventionally sticking into the
cap. Furthernore, it may cause the seal2 between the needl e-protecting cap
and the syringe nose to rupture at the sealing neck of the syringe. 5 The
present invention ainms to overcone these disadvantages and its nmain

obj ecti vemay tleasr 6w demayd njcedthcorerdgevifcheqaqsped adnvent isufagltyy

end- pi ece far_.protecting.the needle- .protecting cap which rmts .easy
removal of & rtoa%élelézalps' %l&qu%a 3% F0 lgLa G % ueseng%aei esefnld aff ect

the seal . bk widhirs terd nddtl d-preydddings dhy eaiedad fyimieatdsee tdaevi ce
whose internal gripping neans provided in the protective end-piece

conpri se &UHEES adndNomfalidihdiects ] fbsetiiidP?o the side wall of the
protective end-piece via a flexible transverse internediate hinge form ng
an articulation longitudinally delimting: a dowstream | ongitudi nal
secti on h&Wengrasferdge ignveritnion Reirfsortn afvear qguoiantthesgrablissagfvasttiagd@ésng i nto

t he needl e 20 .protecting .cap,, and arranged sp as to cone intp contact wth
the needl &1t deotiaty Ghp Spar s He 197 FOGIE M ibr TR C 1 (4 i TR o the
protectivegnRieas tant t frd nerbiteddefort idddtekt0fng henslmwdtde said
downstream 1 ongi tudi nal section having a rear end-face for abutting against

the 25 sibf@bRaIbingf aave WHiQh Meoteidts w2 shd-gnace, fddgiedatder iand the
sai d tibtﬁggmot liable to damage the needle and affect the seal.

To this end, the invention is directed at a protective
device whose internal gripping means provided in the
protective end-piece comprise at least one longitudinal

15 claw secured to the side wall of the protective end-piece
via a flexible transverse intermediate hinge forming an
articulation longitudinally delimiting:

- a downstream longitudinal section having a free end in
the form of a poilnt capable of sticking into the needle-

20 protecting cap, and arranged so as to come into contact
with the needle-protecting cap upon the introduction of the
latter into the protective end-piece and to bring about the
tilting of the claw, the said downstream longitudinal
section having a rear end-face for abutting against the

25 side wall of the said protective end-piece, adapted to
limit the said tilting,

- an upstream longitudinal section equipped with a rear
end-face for abutting against the side wall of the
protective end-piece, adapted to limit the opposite tilting

30 of each claw upon the removal of the said protective end-

piece.



- an upstream | ongi tudi nal section equipped with a rear end-face for
abutting agadarat7¢she side wall of the protective end-pi eeer/Fadpf®2ed3t o
limt the opposite tilting 30 of each claw upon the renoval of the said
protective end- piece. WD 02/11799 PCT/¥R01/02083 3 (It should be noted
that throughout the patent, the terns upstream downstream posterior,
anterior are used with the injection needle taken as the reference, the

terms " ddiristsheadid ded todmcerihert tdeisndhapt Hepdratiadds dfhe Hemnsel enent s

nearest to tAhi nj j dl 1 t . qfug ! erior”
denoti ng Sjﬁ’esqﬁc%rah’oglgbu&% e%gnrfe%tossq%%ﬁc{}gstaﬁ rorﬁ%’ﬁgasﬁte;t er% %%C}}:gcﬁ%l ng to
t he i nventingrcttitg preeided itskeandPitere ¥ dhwref ortheansind s of a single

piece incorporating at |east one claw adapted: to pivot by a small angle
det er m ned YIS SaFUt FEYE " FHEE IGT | 14 MR IR Updte he

I ntrodugt icQR it o B Need! & ProfiectiNe Gan $Rpddid, e RAd i Hipgach cl aw
15 forns an I npression and sticks into the sald needle protecting cap, to
pi vot in t"hwstppes't @ndl rectstar,iadorndarie imenoved papft tdres prfot ecti ve

end- pi ece, by a.s |_.angl.e determi ned t he abutnent face of its
upst r eam §&ce%{qe6ﬁ,sn?§réc§1 i3 Z%Q%Ctltgeea?eaiiq%eer)p'enetrati on of the point of each
claw and totally imobilise the needl e-protecting cap relative to the

said protective end-piece. The principle on which the invention is based is
t her ef or e AR LA e iyt Ne proteddtiqre dith meiecofvVaufitdr RERIF cl aw can

pivot wthE33eGk tc%r%itgt@%vterasesiir{btleer 'B%chc?é %.rmdl%rating at least

one claw adapted:
- to pivot by a small angle determined by the abutment
face of its downstream section, upon the introduction of
the needle-protecting cap, so that the point of each claw

15 forms an impression and sticks into the said needle-
protecting cap,
- to pivot in the opposite direction, upon the removal
of the protective end-piece, by a small angle determined by
the abutment face of its upstream section, so as to

20 increase the penetration of the point of each claw and
totally immobilise the needle-protecting cap relative to

the said protective end-piece.

The principle on which the invention is based is therefore

25 to design a protective end-piece, of which each claw can
pivot with respect to a transverse intermediate hinge
between two abutment end positions determined by the
upstream and downstream abutment faces of the said claw,
which permit:

30 - introduction of the needle-protecting cap into the
inside of the protective end-piece without the need for
exerting the customary force liable to push away the said

cap, and in the course of which the point of each claw



bet ween two abutnent end positions determined by the upstream and
downst r eampadm/tinesd faces of the said claw, which perm tpCI3FRE1/02083

i ntroduction of the needle-protecting cap into the inside of the
protective end-piece without the need fér exerting the customary force
liable to push away the said cap, and in the course of which the point of
each claw WD 02/ 11799 PCT/ FR0O1/ 02083 4 conmes into intimate contact with
the wal | clomese ipdiy dmd imsttieclaonitaar twiitd) vidld waldnofalthsf aame grdt ecti ve

end- pi ece,stiincktshef\Ln %urtsfﬁsofwalv!ni ch the penetration of the point of each

claw i s 57 ncreased, guaranteei'ng the entrainnment of the needl e- protecting
cap. |t shoul dreaddialli @falthe dreteeitddd katd-adearedi ng tthd Maurgw iatci pl e,
t he presence of the upstream and downstream 10 abutnment faces is essential,

si nce theyti€dd {1 MFBCU5FRIhP it i@ PiVoidng Hiyl% B ach cl aw and
guar ant g€ ; f )& NeId ecpgtua aa 41 e&q}mﬂ%ﬁﬂn{&@fo@m Gléawgpaint in the

needl e-prot ecting cap, act that the latter 1s made of a

fl exi bl e mpatogreicalinglafccordi ng to an advant ageous enbodi ment, each cl aw

has a front end-face for contact with the needl e-protecting cap, having
the shape of a dihedron delimting a frontal |ongitudinal edge adapted to

cone i nt o ithtdHmtlel,C eRidaati o Mit,h Bhensaidl treed| f-quadesd iy waps i n the
abutnment position of the downstream | ongi tudi nal section of the said
claw. Thi PrAAERIEreng QRESenqe fActtha SRR 1976t gk devHerean

10 abutment faces is essential, since they lead to the
limiting of the pivoting angle of each claw and guarantee
the perfect engaging and maintaining of each claw point in
the needle-protecting cap, despite the fact that the latter
is made of a flexible material.

15
According to an advantageous embodiment, each claw has a
front end-face for contact with the needle-protecting cap,
having the shape of a dihedron delimiting a frontal
longitudinal edge adapted to come into intimate contact

20 with the said needle-protecting cap in the abutment
position of the downstream longitudinal section of the said

claw.

This arrangement leads, in fact, to an increase in the

25 gripping force of each claw on the needle-protecting cap,
owing to the fact that the contact zone between these
consists of an edge which is impressed in the wall of the

said needle-protecting cap.

30 Furthermore, advantageously, the downstream section of each
claw has a rear end-face having the shape of a dihedron

delimiting a longitudinal edge forming the point of the



25.gripping force of each claw on the needl e-protecting cap, owing to the
fact that wohez/aoméeact zone between these consists of an edyyerohiozss s
inpressed in the wall of the said needle-protecting cap. 30 Furthernore,
advant ageously, the downstream section of each claw has a rear end-face
havi ng the shape of a dihedron delimting a |ongitudinal edge form ng the
point of the WD 02/11799 PCT/FR01/02083 5 said claw with the |ongitudina
edge of ts@ifd oritawend-tfradgéreofl arfes Huatitreyl avireeoverthe nf st cmetyEdeshi on,
t he needl %-fprtclgltee%%itr]%rcap 5 has a frustoconical shape. In this case and
advant ageously,” the Tront |ongitudi nal edge of each claw is arranged so as
to be parallel to the peripheral wall of the said needle- protecting cap,

in the abutnent position of the downstream_ section of the said claw. 10
Accor di ng MoF ea¥sithert Pa iHTORRfE0U S SR nErfte ReRA isdi e Pridtedathg cap

has a pbunald ty faf, dRgidiudinaly Hooves @ach - £apahle Mvaccammdats ng the

front longitudinal edge of a claw. 15 Since the natural novenent for
renoval ofthehd nomdt detrigie udsimklpicebre cohsiastts dlmwsuly ectianpgedesd st er to a

rotational__ novenent, .acc i ed by, tractive forc such, grooyes in
whi ch t he % &t 82 Tedge: gcfrg)t 3 cqea%ﬁa}‘aerrea 9 atgrlet S Gvi si on of
a system @frergadeeriap)hiich enswrsdier godatianal £ 11aeki dbied ¢ tdrgn

needl e-protecting cap inside the said protective end-piece. Furthernore,
advant aged@sitioresdh rodad dxdlatts over a

10
According to another advantageous embodiment, the needle-
protecting cap has a plurality of longitudinal grooves each
capable of accommodating the front longitudinal edge of a
claw.

15
Since the natural movement for removal of the protective
end-piece consists in subjecting the latter to a rotational
movement accompanied by a tractive force, such grooves in
which the frontal edges of the claws are lodged lead to the

20 provision of a system of engagement which ensures the
rotational locking of the needle-protecting cap inside the

said protective end-piece.

Furthermore, advantageously, each groove extends over a

25 partial length of the needle-protecting cap so as to
provide a shoulder for axial abutment of the point of each
claw. Such shoulders into which the points of the claws
stick constitute an additional assurance guaranteeing the
translational locking of the needle-protecting cap inside

30 the protective end-piece.

Furthermore, in order to increase the height of this

shoulder, and advantagecusly, the needle-protecting cap has



25 partial length of the needle-protecting cap so as to provide a shoul der
for axi al wabeg/mendo of the point of each claw. Such shoul ser/gromoaoshi ch
the points of the claws stick constitute an additional assurance
guaranteeing the translational |ockingéof the needl e-protecting cap inside
30 the protective end-piece. Furthernore, in order to increase the height
of this shoul der, and advantageously, the needl e-protecting cap has WO

02/ 11799 POTERRELNGA08F UG 3gh kaMtgsr rfglrmameulaarshanlgtef oridithghe sl der
with the e £ of thev%rsooves. Mor eover, by way of exanple of advant ageous
embodi ment’s: h§ tgﬁgopr Oot'ective end-piece has six internal claws

distributed around the axis of the said protective end- piece, the

needl e-protecting cap has twel ve grooves 10 distributed around the axis of
the sai d ¥@Feovethe By gy off xRl QWS SEHFPEILIE (FROIMEPdint of the
said claw undergoes a transverse displacenent of the order of 2 nmm upon
the pivoting of this claw between its two end abutnent positions. 15 Such
a protective dehieceragctinree@ner-pileed ihased lixn lamtesyralngd. aaccomodat ed i n

a syringe hody .equi pped wt ans , for.roqtational and transl atjonal
| ocki ng o@bﬁsgglgjéﬁ%ﬁp&o%urﬂjgt “ FHi% Ocﬁastgl,e a%?&":d}}-’éﬂi%“gte]o‘{%ﬁgﬁd't he syringe
body 20 hasexeseparable section delimted by a frangible zone,

constituting the protective end-piece. Qther features, objects and
advant ages of the neesdE-gyotecting cap has twelve grooves

10 distributed around the axis of the said cap,
- the hinge of each claw is adapted so that the point of
the said claw undergoes a transverse displacement of the
order of 2 mm upon the pivoting of this claw between its
two end abutment positions.

15
Such a protective device may, moreover, be fitted in a
syringe accommodated in a syringe body equipped with means
for rotational and translational locking of the said
syringe. In this case, and advantageously, the syringe body

20 has a separable section delimited by a frangible zone,

constituting the protective end-piece.

Other features, objects and advantages of the invention
will emerge from the following detailed description with
25 reference to the attached drawings which show, by way of
non-limiting example, a preferred embodiment thereof. In

these drawings:

- Figure 1 is a perspective view of a single-use

30 injection device incorporating a protective device
according to the invention,
- Figure 2 is a longitudinal view, partially in section

on an axial longitudinal plane, of the element of this



w |l enmerge fromthe follow ng detailed description with 25 reference to

t he attachkedzguamangs whi ch show, by way of non-1imtingpe/arpl/@2083
preferred enbodi nent thereof. In these drawings: - Figure 1 is a
perspective view of a single-use 30 injection device incorporating a
protective device according to the invention, Figure 2 is a |ongitudinal
view, partially in section on an axial |ongitudinal plane, of the el enent
of this WOnQ2cttina9 de@LcERANCEZP8S ata nignjtéet ivoe tdetiice iensbmiecat i ng t he
protective end-piec% % condin%_to the invention, Figure 3 is a

| ongi t udi REFOLE ok® SR ¥ ar'$8d  scale, on an axial plane A of the
needl| e- prot ect FAgugap 30fis 5 LRngidediee)l Eegtriend ich arCl@Ssrreeet i on on a
plane B of this needle-protecting cap, Figure 5 is a perspective view, on
an enl ar g6§ad€al O 25 aFA@ loPlEme & &iks T 1Re Preotu@tiart Iawd 57 &, 10 -
Fi gure 518 GQSSesection on a plane C of this protective end-piece,

Fi gure i's an axial 'l ongitudi nal section of the protective device
accordi ng-t o tFeégumeedt iien anmounised sex td onproef ial ddnesr iofgehiks - and
Figure 8 is an axial longitudinal section of this injection device upon
the renmov&CEGHERE OFESt Vv&Fand- piece. The protective device according

to the inuenti@lqguseSROWR 22Qdri3plh® ikiedWi@s, asnf QMMM Ayddnteanal, part of
a single-use injéction device having a syringe body 1 accommopdating a
of one of the claws of the protective end-piece,
10 - Figure 6 is a cross-section on a plane C of this
protective end-piece,
- Figure 7 is an axial longitudinal section of the
protective device according to the invention mounted on a
prefilled syringe,
15 - and Figure 8 is an axial longitudinal section of this

injection device upon the removal of the protective end-

pilece.

The protective device according to the invention is shown
20 in the figures as forming an integral part of a single-use

injection device having a syringe body 1 accommodating a

prefilled syringe 2 and equipped with means for rotational

and translational locking of the latter.

25 This injection device is of the type described in the
patent applications FR-929,125000 and FR-99,12501, to which

reference will be made for further details.

As described in these patent applications, this injection
30 device comprises a syringe body consisting of a protective

case 1, shown in Figure 1, composed of two tubular bodies,

anterior body 3 and posterior body 4, adapted to fit

together as a continuation of one another, and to be



prefitled syringe 2 and equi pped with neans for rotational and

transl ati @oad2/boedd ng of the latter. 25 This injection der¢w/@rds/02h83 he
type described in the patent applications FR-99,125000 and FR-99, 12501 ,
to which "reference will be nmade for futher details. As described in these
patent applications, this injection 30 device conprises a syringe body
consisting of a protective case 1, shown in Figure 1, conposed of two

t ubul ar bpdieessemiesr berf dysdy Fcamvendosinardiorirpddya 4y adzgiftiddad fit

t oget her as _a_contj nuation .of gne anotQ&p, andt}otpe WO 02/ 11799

PCT/ FRO1/ 6768898 “préaddenti’ed 5&ford' a tonvemtional”® i1t al1y prefilled

syringe 2 is put in place in this protective case 1. As also described in
t hese patent applications, this 5 injection device inhcorporates nmenbers,

with el asisc asanslescEdpasl é rofthsSen GatE B ARP tite ERNrat il v t hdr awal  of
the sysings ezt dedike Hrn@&gdféececsa%néoze% B Rﬁt@n%llcgséi@ mdJH£Ct i on.

10 As shown-in particular in Figures 1 and 2, and as al'so described in the
above- nentiagréd ep atfe mir iaygplnae atbcorts  thehe utamadriiow ittlisitaara body thef t he

protective case 1.,has a ,h separable anterior sectign delimt by a
frangi bl e SYAnR9Sar 2086 fRﬁé%%é}%Wﬁaﬁﬁ%ﬁ ctqbé§§%d¥b é€§q¥§yaccording
to the inyeRtd@nondescribed in detail hereinbelow. As nentioned above, the

prefilled syringe 2 of this injection device is a traditional type of
syringe, such as 20 one nmade of glass for exanple, having in conventional

fashi on, ap ank L0 NOSE 23 %f"’@t‘ncrh'gg%f@yrlt Shf, LU gy digedie 7
prot ected By a needl e-protecting cap 8.
described in the above-mentioned patent applications, the
anterior tubular body 3 of the protective case 1 has a
separable anterior section 5 delimited by a frangible
annular zone 6 and forming the protective end-piece

15 according to the invention, described in detail

hereinbelow.

As mentioned above, the prefilled syringe 2 of this
injection device is a traditional type of syringe, such as

20 one made of glass for example, having in conventional
fashion an anterior nose 2a on which is mounted an

injection needle 7 protected by a needle-protecting cap 8.

Furthermore, as shown in Figure 7, and as described in the
25 above-mentioned patent applications, the syringe body 1 is
adapted so that when the syringe 2 is being put in place
inside the said syringe body, the anterior nose 2a of this
syringe 2 and the needle-protecting cap 8 extend into the
separable protective end-piece 5.
30
According to the invention, and first of all, the needle-
protecting cap 8 has a plurality of external longitudinal

grooves, such as 9, provided from the anterior base of the



Furthernore, as shown in Figure 7, and as described in the 25

above- mnenwoosdiped ent applications, the syringe body 1 iscwaapt/edosd that
when the syringe 2 is being put in place inside the said syringe body, the
anterior hose 2a of this syringe 2 andSthe needl e-protecting cap 8 extend
into the separable protective end-piece S. 30 According to the invention,
and first of all, the needle- protecting cap 8 has a plurality of external

| ongi t udi Paistegricevesllaych Cagrigh pioalhddd e rsgvhd @ranitseri or base of the WO

02/ 11799 PCT/ FRQ1/ 02083 9 .posterior, cqllar,.10 w t i.ch .t i.d cap is
conventi or?glnlvfne MR (p@(:Y SahdFex dgncﬁ rﬁjg e%u 55 dalﬁq gqb%t\g&grl%&l%hoﬁféﬁdoaf t he

| engt h of tihhirsl rEedihe- Areiet 0Ty AR Shdadin-ghetafiihgadmrg fro shown in
Figure 4, there are twelve of these external grooves 9 in the exanple and
they are GHief &Yy C@ild@s-buted around the longitudinal axis of the

needl e-protecting cap 8. 10 Furthernore, this needle-protecting cap 8 has
an annul ar external bulge 11 form ng a shoulder with the anterior end of
t he groovés Sholdh The Forgotrectd,veheneh pircawsfluahicst ndetie gutdmwtlor 8

conposed of the separahl e anteri.or section of the tubul.ar . baody. .3, and
i ntended 35 YdET i td‘f’e%ﬁe% ad’fdcttﬁ’eey el ) Oo?ré]@fiqusqccé@&e as for
its part Sipoundt emeall ondiawsl isiich 88 sl WK rafedl idHegraddtyidpul ded with
the said 20 pr8ot ective end-piece and shown in particular in Figures 2,
cap
10
Furthermore, this needle-protecting cap 8 has an annular

external bulge 11 forming a shoulder with the anterior end

of the grooves 9.

15 The protective end-piece of this needle protector 8
composed of the separable anterior section of the tubular
body 3, and intended to facilitate the removal of the
needle-protecting cap 8, has for its part six internal
claws such as 12 which are integrally moulded with the said

20 protective end-piece and shown in particular in Figures 2,

5 and 6.

These six internal claws 12, uniformly distributed around
the longitudinal axis of the protective end-piece 5, are
25 first of all connected to the inner surface of the side
wall of the said protective end-piece by an intermediate
transverse hinge 13 consisting of a flexible transverse

foot which allows angular displacement of the said claws.

30 Each of these claws 12 has, first of all, a front end-face
having the shape of a dihedron, each of the faces 1l4a, 14b
of which has a triangular shape, the bases of which form

the longitudinal edge 15 of the said dihedron.



5 and' 6. These six internal claws 12, uniformy distributed around the

| ongi t udi walozisswf the protective end-piece 5 are 25 frewiFrRoOL/02D83
connected to the inner surface of the side wall of the said protective
end-pi ece by an internmediate transverd€® hinge 13 consisting of a flexible
transverse foot which allows angul ar displacenent of the said claws. 30
Each of these claws 12 has, first of all, a front end-face having the
shape of a di hedron, each of the faces 14a, 14b of which has a triangul ar

shape, the _base f which for he | angi_tudi nal_ edge, 15 qof the said
di hedr on. %Of 1%‘}@@% F#’ﬁo@%tz*ﬁa% fﬁlg ef{écﬂltﬁfor}’heagedocwnas\%fsreff‘ has, in

addi tion, sacdqunstireeamd Sectipdt rkemané yldipstT eamaediondiintiah are
delimted by the internediate hinge 13. 5 The rear end-face 18 of the '
downst r ealYs &S dRtEgTess atite hidWigpd f a di hedron adapted to gi ve the said
downstream section, with the front end-face 14a, 14b, a generally

pyram dal shape, the vertex of which forns an end point 19 10 capabl e of
sti cki ng iTiteo rche meedfeqer diSectfi rdnec ajwwdis thigarheramrienn t haseadrhend- f ace

18 constitutes a face  for, abutfi ai nst_t si de, | of the protective
end- pi ece P8P 4fall &8 d5M ﬁdf‘i’d)nctger?g Votih ehbef St%@%bﬁﬁ?%e?ﬁw 15 section
16 of thesdawohs. wihe rery faird agRi2Qf 1the upsd,reamgearctdon, 17 is, for
its part, a convex face which has a curvature mating wth that of the

si de wal | Poraptiglagr gthéms vétendrgsitese o afilals T msdagt énd edigrimh

223: i”ggé fa¢eaaPaY &l didg UNG the RaPtd ng Hedhg Falg ypstream
Furthermore, this rear end-face 18 constitutes a face for
abutting against the side wall of the protective end-piece
5, capable of limiting the pivoting of the downstream

15 section 16 of the claw 12.

The rear end-face 20 of the upstream section 17 is, for its
part, a convex face which has a curvature mating with that
of the side wall of the protective end-piece 5 and is

20 adapted to form an abutment face capable of limiting the

pivoting of the said upstream section.

As shown in Figure 7, the claws 12 are positioned so that
the point 19 of the said claws is arranged substantially
25 upstream of the shoulder 11 of the needle-protecting cap,

once the syringe 2 is integrated in the syringe body 1.

Furthermore, the claws 12 are shaped so that the initial
diameter of the circle circumscribed by the points 19 of

30 the said claws 1is less than the diameter of the needle-
protecting cap 8 so that the latter causes the pivoting of
the claws 12 upon its introduction into the protective end-

piece 5.



As. shown in Figure 7, the claws 12 are positioned so that the point 19 of
the sai d wbagyiisesarranged substantially 25 upstream of t¥exr/sRouwfodess 11 of
the needl e-protecting cap, once the syringe 2 is integrated in the syringe
body 1. Furthernore, the claws 12 are 3haped so that the initial dianeter
of the circle circunscribed by the points 19 of 30 the said claws is |ess
than the dianmeter of the needle- protecting cap 8 so that the |atter causes
the pivoting of the claws 12 upon its introduction into the protective

end- piece.5. 02/.11799 PCT/ ER01/.02083 Einal |y, h i Figure 7,
t he abutngﬁpaﬁigg s S;O%ﬁeggdgﬁﬁgégbgﬁlge%ﬂ%§¥%%%ﬁhgﬁ¥%%qﬁgéﬁﬁak“%dge 15
of each clawnstzeamne sehapet 9@ hat thke feaind Jflr euigdl 160gE edandg 8w

parallel to the peripheral wall of the needle-protectin cap 8, once the

syringe 21PsairRt BEGREEM Sontt&athé ey Siadge THEHAL AGEST FIETSS the concept of
the | TVENLE0R 14R0R *E%elgte:ﬂ HUGE AN 1070 £t RS HIRAS 5 dJHR dihgy SYringe

body 1, the needle-prote ng cap 8 cones into contact 'wth the point 19
of the cl aap 82 andecdabsesyviriege Votlisng ndfracheeshiichtocltdes aymtiinige he

abut nment %%ce 18 of the downstream section 16 of these claws is brought

i nto abut Hy'against the side 15 wall of the protective end-piece 5. Upon
this pivoting, the points 19 of the claws 12 stick into the

needl e-protecting cap 8, substantially upstreamof the shoulder 11 of the
| atter. FACCRESHDge Lot RAQ2GANGEFHT ¢ e ddyenti®nrof WIEsENd aws 12 becone

| odged, 4 n; 4He 9-RQ¥ES F et RS dl-e-:prot ecti 8. %Hb eq ly
c o) he % i i &4l HRS boHPSEAUGE Y,
upon the ﬁgnovgl og ?he protec |ve%§% - pi ece Sy !

needle-protecting cap 8 comes into contact with the point

19 of the claws 12 and causes the pivoting of the said

claws until the abutment face 18 of the downstream section

16 of these claws i1s brought into abutment against the side

15 wall of the protective end-piece 5.

Upon this pivoting, the points 19 of the claws 12 stick
into the needle-protecting cap 8, substantially upstream of
the shoulder 11 of the latter. Furthermore, the

20 longitudinal edges 15 of these claws 12 become lodged in

the grooves 9 of this needle-protecting cap 8.

Subsequently, upon the removal of the protective end-piece
5, for the purpose of an injection, each claw 12 is caused

25 to pivot in the opposite direction so that the penetration
of its point 19 increases and leads to guaranteed

entrainment of the needle-protecting cap 8.

Furthermore, upon this removal, the relative rotational

30 locking of the needle-protecting cap 8 and the protective
end-piece 5 is ensured by the system of engagement formed
by the grooves 9 in which the frontal edges 15 of the claws
12 are lodged. The shoulder 11 of the protective end-piece



5, . for the purpose of an injection, each claw 12 is caused 25 to pivot in
t he opposwbeoadutiwesdsi on so that the penetration of its popout/Fi@1/oncsrases
and | eads to guaranteed entrainnent of the needl e-protecting cap 8.
Furthernore, upon this renoval, the refll@tive rotational 30 |ocking of the
needl e-protecting cap 8 and the protective end-piece 5 is ensured by the
system of engagenent fornmed by the grooves 9 in which the frontal edges 15
of the cl &wguaraniees|,odged itPh@agiioultder reladiviehd garstlédilionalend- pi ece WO
02/ 11799 PCT/FRO1/ 3 12 arantees, .for its rt. the relative
transl ati &ﬁglklnlgo@(k%izggleoprtoacg%%rlc‘)’teec A EETE o é’lélgqa N6 &S5 Seed! e-
protectingreapcting Hapalsl.y, the abutnment face 20 of the upstream section
17 of each claw 12, by Iimting the pivoting of this claw 12, avoids a
possi bl e turning-over of the said claw, and therefore guarantees the
| ocki nge of. latter, i n e t = Vi f
exanpl eE,) tFﬁtélg?'%iy?i g?ledia%#;tﬁgrntci%%?uengg ?{)%E}*beggl the e%g} %5&119&%%1???5 cl aws
12 is 4 mmachhicdadi diZet &ty lheddnesy eduealpitvethngmadm tthies abwrelit, positi on
of the downstream sect.i(]Tn 6 _of, the claws g,tﬁl ar%fd[h n equal ,to 15 3 mMmin
the abut mE¥P1G5siEt PEF SR thd WpE e andedh S 7 T s A cl ans. WO
02/11799 REE=ROHO4083 aht dAltMe Dodkidryicre ey Iprtateactimata syringe (2)
needle (7), conprising a needle-protecting cap (8) made of a flexible
needle~protecting cap 8

10
By way of example, the initial diameter circumscribed by
the points 192 of the claws 12 is 4 mm. This diameter
becomes equal to 5 mm in the abutment position of the
downstream section 16 of the claws 12, and then equal to

15 3 mm in the abutment position of the upstream section 17 of

the said claws.



5 material and a protective end-piece (S) made of a rigid naterial adapted
to cover wbeozyeewde-protecting cap (8) and equi pped w t hPeTFROTVDI208BaNS
(12) for gripping the said needle-protecting cap which are capabl e of
entraining the latter upon the renovall3of the said protective end-piece,
10 wherein the internal gripping neans provided in the protective
end- pi ece (5) conprise at |east one longitudinal claw (12) secured to the
side wall of the protective end- pie€C&AIBS via a flexible transverse
internediate hinge (13) formng an articulation longitudinally delimting:
15 - a downstream | ongi tudi nal section (16) having a free end in the form
of a pointl.(19n cepakke fofr $trictkiotd nigntao syttiegeeed)erpreatlect img cap (8),
and arranged so as to conme,_ into contact with the said need|e-praotecting
cap upon CREPIISLNGddciesH G Raed acingr GaR o Hh&astotdetd vid &rdif ece 20

(5) andStﬂlafﬁreir'l%l?lé‘?ll&L at B Jdrldddie %fnoﬂb%eﬂ‘d@"\(z(g)l%%adé hee saldydownstream

| ongi tudi nal section having a rear end-face (1 or abutting against the
si de wal | maftetria 1s aida p tedottec tdowe re ridhepirgce) 1 cadapttet tignd igag (9e avad d

tilting, an upstream.|longitudinal secti (17)_ equipped wi.th a. 25 rear
end- f ace (E"Q](bl)l%1]-0&’:l Jidtt ilcﬁl‘g eﬁlﬁq‘nﬁeatnr?e @i@de]fm% El oJTEPEPJ’[r}?e reotseacjtclgve

end- pi ece ne2l] caghaptted thiod iddg WHieopREesid#padlid tdMErfraLathe!aw (12)
upon the renoval of the said protective end-piece. 30 2. A protective
devi ce as left&ieredirion dhe memowiHerd Fheddi ¢ IRgw el vasend fRigfe end- f ace

R T L i T

02/ 11799 PBCHteRGINM2@331-Pi cadapised dompodree iait d dadt nate loorgiaoidmdh t he

said need@iéw (12) secured to the side wall of the protective end-
piece (5) via a flexible transverse intermediate hinge (13)
forming an articulation longitudinally delimiting:

15 - a downstream longitudinal section (16) having a free
end in the form of a point (19) capable of sticking into
the needle-protecting cap (8), and arranged so as to come
into contact with the said needle-protecting cap upon the
introduction of the latter into the protective end-piece

20 (5) and to bring about the tilting of the claw (1l2), the
said downstream longitudinal section having a rear end-face
(18) for abutting against the side wall of the said
protective end-piece, adapted to limit the said tilting,

- an upstream longitudinal section (17) equipped with a

25 rear end-face (20) for abutting against the side wall of
the protective end-piece (5), adapted to limit the opposite
tilting of each claw (12) upon the removal of the said

protective end-piece.

30 2. A protective device as claimed in claim 1, wherein
each claw (12) has a front end-face (14a, 1l4b) for contact
with the needle-protecting cap (8), having the shape of a
dihedron delimiting a frontal longitudinal edge (15)



protecting cap in the abutnment position of the downstream | ongitudi nal
section (#6)ozghitde said claw. 5 3. A protective device asCHFRIN®AO$N claim
2, wherein the downstream section (16) of each claw (12) has a rear end-
face (18) having the shape of a dihedrdd delimting a |ongitudinal edge
formng the point (19) of the said claw wth the |ongitudinal edge (15) of
the front end-face (14a, 10 14b) of the latter. 4. A protective device as
cl ai ned i ndep&edf tol giome 2nded ind imafkewsioglt ade widddtdeprsatist masg léap (8)
has a frustoconi.cal shape, erein t fr 1_ongi in (15) of
each cl awpff%)ecitgngr Fakgéd &5 eas?%tué:nﬁ%%pgrog{llttéoqi g)ft#glg ?é)rwi%p gfrea$ﬂ wal | of
the sai d needlieupiokectsicrg ieap,(1id) dfhehabuylatentclpesi tion of the downstream
section (16) of the said claw. 20 5. A protective device as clained in one
of claims 2 to 4, wherein the needle-protecting cap (8) has a plurality of

| angi tugi Bal 9500Y8% BAALCaRITIE Al ageamipdall Ra e s fialJiongiudi nal
edge (15) of a c aw‘(a ). 25 6. A protective device as clained in claimb5,
wherei n eawhsgreave st ioxt ids ofercaxhparitawal (U2endtas of ddee end-

needl e- prat ect i cap (.8 as to praqvide .a shoul der, .far . axial abutnment
of the poiAf fg)%)o%aé(éé%? %I?lf\ms(}‘fﬂe!oo%oa?.dli‘eﬁjr}&neé%]\}é“l&é\ﬂgcea as cl ai ned
in claim§eonsieneiihatihedgeeadreripitert iged nkap (B) dJmsan wxterdialw annul ar

bulge (11) form ng a shoulder with the end of the grooves (9). WO 02/11799
PCT/ FRO1/ 02483 the dongigustiecli wsdageilod &F ahe Pt el foica hel fsrecedi ng

cl ai ns Owﬁgrbzi 1 ¢ %?}eﬁrl%ttec%tri.ve end-pi ece (5) has six internal claws (12)

di stribute roun e axis of the said

4. A protective device as claimed in one of claims 2 and
3, in which the needle-protecting cap (8) has a
frustoconical shape, wherein the front longitudinal edge

15 (15) of each claw (12) is arranged so as to be parallel to
the peripheral wall of the said needle-protecting cap, in
the abutment position of the downstream section (16) of the

sald claw.

20 5. A protective device as claimed in one of claims 2 to
4, wherein the needle-protecting cap (8) has a plurality of
longitudinal grooves each capable of accommodating the

front longitudinal edge (15) of a claw (12).

25 6. A protective device as claimed in claim 5, wherein
each groove (9) extends over a partial length of the
needle~-protecting cap (8) so as to provide a shoulder for

axial abutment of the point (19) of each claw (12).

30 7. A protective device as claimed in claim 6, wherein the
needle-protecting cap (8) has an external annular bulge

(11) forming a shoulder with the end of the grooves (9).



protective end-piece. 5 9. A protective device as clainmed in clains 5 and 8
taken togetdegni7esherein the needl e-protecting cap (8) haBCT/EROMO2083 ooves
(9) distributed around the axis of the said cap. 10 10. A protective device
as claimed in one of the preceding clabns, wherein the hinge (13) of each
claw (12) is adapted so that the point (19) of the said claw undergoes a
transverse di splacenent of the order of 2 mmupon the pivoting of this

cl aw bet w8en i Rsprwseetd vabgievdise 85 gdsiimiegngn pne Riptdeedriosedddd ce as

cl ai med in.,qne of th re %i | ai. for_ ringe ommodated in
a syri ngect}géilns’(f e%c(i%np%gl \%q'toﬁ%r?gté% 51?{ rpgteael o(n I hgaaﬁ%l Sﬁﬁgnsl ational 20
| ocki ng ofinttkensdi dlsws nNge,) whierteiimbuthkel sywoduge thedwuxil) ofhahea ssepar abl e
section (5) delimted by a frangible zone (6), constituting the protective
end_piece_protectlve end-pilece.
5
9. A protective device as claimed in claims 5 and 8 taken
together, wherein the needle-protecting cap (8) has twelve

grooves (9) distributed around the axis of the said cap.

10 10. A protective device as claimed in one of the preceding
claims, wherein the hinge (13) of each claw (1l2) is adapted
so that the point (19) of the said claw undergoes a
transverse displacement of the order of 2 mm upon the
pivoting of this claw between its two end abutment

15 positions.

11. A protective device as claimed in one of the preceding
claims, for a syringe (2) accommodated in a syringe body
(1) equipped with means for rotational and translational

20 locking of the said syringe, wherein the syringe body (1)
has a separable section (5) delimited by a frangible zone

(6), constituting the protective end-piece.



