14 FE 2005 1 DEVI CE FOR SEPARATI NG THE CONNECTI NG END OF A HYPCODERM C
NEEDLE FROM THE TIP OF AL | NJECTI ON | NSTRUMENT Technical field of the
invention The invention relates to a device for separating the connecting
end of a hypodermc needle fromthe tip of an injec- tion instidnBrg othe
connecting end of the said needle having connectors conplenentary to the
connectors on the said tip, one of the said connectors having radial

el asticity and devices for converting an axial force exerted between the
said needle and ‘the said injection instrunment into at |east one radi al
conpo- nent capable of defornming the said elastic connectors. Background of

Lhe i nventasiyrod/ RRGe SHGHE Sl ddibiucithe 8B LaHadsORobhaIR! keby s

Fixing themon the tip of an Injection | i'S easie

because it is no | ong@ROe EEs HITE QF SOF ANJECFINse ANSTRUMENSI npl e axi al
pressure sufficing to nmake the conplenmentary connectors engage with each
other. Theoretically separation by axial traction should also be possible
but the | ack ofepomtdaberiabiesttths Dpestisam difficult for nost people,
and therefore it is effected in the traditional manner by unscrew ng.

G ven that in the case of chronic disorders requiring the daily injection

of medical subshancgsvédtisnfrequantdy ddhe, pakLeRt Wag, must, nerf:orm iy
self-injection nmaking it easier to handle injection needl es reets A need,
especi al | foMBECtRRIpERD pése diPPderiicaniesglehdrorsdbe répowdl andiisgesal
or storageiodr 4nEEBu2A0%, +the connecting end of the said needle having
connectors complementary to the connectors on the said tip, one
of the said connectors having radial elasticity and devices for
converting an axial force exerted between the said needle and
the said injection instrument into at least one radial compo-

nent capable of deforming the said elastic connectors.

Background of the invention

Hypodermic needles of this type are found on the market.
Fixing them on the tip of an injection instrument is easier and
faster Dbecause it is no longer necessary to screw the needle
on, simple axial pressure sufficing to make the complementary
connectors engage with each other. Theoretically separation by
axial traction should also be possible but the lack of purchase
makes this operation difficult for most people, and therefore

it is effected in the traditional manner by unscrewing.

Given that in the case of chronic disorders requiring the
daily injection of medical substances it is irequently the
patient who must perform self-injection making it easier to
handle injection needles meets a need, especially for the pur-

pose of facilitating their safe removal, disposal or storage.



2 International publication WO 92/13585 (August 20, 1992) describes a
needl e contai ner conprising a conical housing. Prior to use, the needle is
held by frictional. forces at the open end of the coni cal hou§inﬁ ﬁﬁger
use of the needle, the wuser can re-insert the needle into the éo %%50,
housi ng, pushing the needle below elastic tabs at the open end of the
conical housing. The resilient tabs snap back after the needle is fully-
inserted, preventing the needle frombeing withdrawmn. EP 0O 364 839

di scl oses a syringe for nedical use of the disposable type provided with a
hol | ow cap that can be super- inposed to the needle to protect it after
carrying out the injection. Close to the opening of the cap cavity,

menbers are pﬁpvkg%g.that firnLi,engage the collar of the needle when it
is forced into tTHe cap B4 t PEPLACAFFoRf Hhe 2B REPBAr t (RuEes: wWhen 1H2)

needl e i s cdescarals Bheneubillel epd:oindhe S¥iiGAnd NG U ES1N0nLODOSL
protected_frominjury by the needle. Several injection devices have béen

proposed £&*68vi & eVERr s thfconvemtenis asddcditpr foéctbonhl sfendesa at the
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counter to the force of a spring into a cocking ~ poSrtion iCh
can be relPé&Fedd o WEfesterin thy evtddie jrvcedss smnBsal chacdingponp@skpisg on

cont ai ni n | ui b Lnj ected.. A device of this type i s disclosed for
exanpl e i %h%P%&B&S% @%ibQTﬁegaﬁgC&sﬁ e %oﬁ‘ Thi §18e\RREE 1873 ppF oxilifat €PRA HE
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FEB 2005 -, . .
inserted, preventing the neadle from being withdrawn.

EP 0 364 839 discloses a syringe for medical use of the
disposable type provided with a hollow cap that can be super-—
imposed to the needle to protect it after carryving out the
injection. Close to the opening of the cap cavity, members are
provided that firmly engage the collar of the needle when it is

forced into the cap cavity.

In 2ll of the prior art cases, when the needle is fixed at
the outlet end of the syringe, the user is no longer protected
from injury by the needle. Several injection devices have been
proposed to obviate this inconvenience and comprise to this end
a mechanism for effecting the injection, which is movable by a
cocking means counter to the force of a spring into a cocking
position, from which it can be released to effect an injection

process, 50 as to act upon a piston containing fluid to be
injected.

A device of this type is disclosed for example in EP 0 358
761. The housing of this device is approximately the shape of

an oversize fountain pen, and the injection needle is inside



3 the device as long as injection process is not being perfornmed. The

i njection device has a nmechanismused to effect the injec- tion process,

whi ch nechani sm can be noved by neans of a cocking el enent counter to the
force of a spring into a cocked position fromwhich it can belrefEa2¥a in
order to effect an injection process. This nmechani sm noves the hypodermc
needle axially so that it protrudes fromthe forward end of the housing
of the device which is put into contact whith the skin of the patient so
that it is inserted through the skin and Bhe liquidis injected. Wth such
a devi ce, except during the injection process, the needle is inside the
cyllndrlca¢ %a§¢e4c%fa§hé0nnjeetmnmecﬂewmcprDSéséfw& hbe HEEhgCBRRLrRes.

t he preci sg,po detob i ntroduced into_the opening. of
t he housi ng ?nﬂlé\% {lhégﬁ%g e-Rad 06 g‘é‘n%éﬁat“asteéjd ¥ ot a e | Hpecipdac

device, stiee |1:t?chsh=| ddehlf:honmed:]gé:uﬁliny tdae cyki ndeteal Har plaxgf Blfe
|nject|on(§§%l %%gurpose of the present invention is to nake t
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hypoder mi ¢, needl.e fromthe of an injection instrunent, accor
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housing of the device which is put into contact whith the skin

of the patient so that it is inserted through the skin and tﬁe
liquid is injected.

With such a device, except during the injection process,
the needle is inside the cylindrical barrel of the injection
device, so that the user cannot see the precise position of the
needle to be introduced into the opening of the housing in
which the needle has to be separafed from the injection device,

since it is hidden from sight by the cylindrical barrel of the

injection device.

The purpose of the present invention is to make the dispo-

sal of the used needles easier.
Summary of the invention
To this end the invention refers +to a device for
L2 0 h
Seéparating the connecting end of a hypodermic needle from the

tip of an injection instrument, according to Claim 1.

The advantage of this device lies in the simplicity both

e . P
OL 1ts design and of its use. The speed of the operation of



removi ng the needle and the possibility of protecting it from any contact
after it has been separated. fromthe injection instrunment are other

advant ages of the device. Detailed description of the invention Q&@

advant ages and special features of this invention wll| becone ég% £005
fromthe follow ng description, supported by the attached draw ngs which
illustrate diagrammatically and by way of exanple various enbodi nents of
the device to which the invention refers. Figures la and I b are verti cal
sections of an enbodi ment of the device,sillustrating two steps in the _
process of extracting a hypoderm c ?needle; Figure 2 is a vertical section

of a firskeMavingi @R fdgileSasd, thdD pAbs AL MeF theal3eekkons qf— aFrom
second vari ation, representl ng t hree successive “st eps I n the usSe of

hypoder mi E™Ke 2 G gBf&8T4alt aamc bera seepproALEd Trami thwammcplbwn

[ epr esent £ /g Lo, SUELCSBhYL ShPRIrhBeL gz Ushe O gibypodermic needie. A
hypoderm ¢ needle 2 forns one piece t connect Ing end in the formof a

hol | ow socket 2a whose i nner face has a connector consisting of at |east

one rib 2b. This. JEH&&Wﬁiﬁéggﬁf oE gggfeggblgﬁnade of a material which

is elastically defor- Tt can diT _ %lastically and allow the
rib 2b to engage with a conplenentary connector, such as a rib, a groove
or a thread S%Drlocat%d on _the outer face aof a tlp 3 of anin 1 4 FEB 2005
5 er advantages and specilal Ieatures of this invention
will become apparent from the following description, supported
by the attached drawings which illustrate diagrammatically and

by way of example various embodiments of the device to which

the invention refers,

Figures la and 1lb are vertical sections of an embodiment of
the device, illustrating two steps in the process of extracting
a hypodermic needle;

Figure 2 is a vertical section of a first variation;

Figures 3a, 3b, 3¢ are vertical sections of a second
variation, representing three successive steps in the use of a
hypodermic needle;

Figures 4a, 4b, 4c are sections of a third variation,

representing three successive steps in the use of a hypodermic

needle.

A hypodermic needle 2 forms one piece with a connecting
end in the form of a hollow socket 2a whose inner face has a
connector consisting of at least one rib 2b. This hollow socket
2a 1s preferably made of a material which is elastically defor-
mable so that it can dilate elastically and allow the rib 2b to
engage with a complementary connector, such as a rib, a groove

or a thread 3a, located on the outer face of a tip 3 of an in-



jection instrunent 4. It will be observed that, as shown in Fi- gure 1, the
semcircular profile of the rib 2b nakes it possi- ble to convert in both
directions an axial pressure into a ra- dial conponent capable of, gdef ofpgi ng -
the socket 2a elastically. In the enbodinent illustrated here this :
injection instru- nent 4 resenbles a ball-point pen in that it has a
cylindrical barrel 5 housing a cartridge 6 intended to contain a dose of
medi ci nal substance to be injected, the forward end of which termnates in
the connecting tip 3 intended to be pushed into the socket 2a of the
hypoderm c needle 2. This injection ins- trunent 4 is of a known type, such

as those distlicsedresigunient US 509% B2 BobiS 544141406 ot élﬁ‘ovﬁF’. 0,309,
761, in MhIC% Hhe p podernic needle is retractable inside the cylindrical
barrel irPIts ﬂes?‘%o@???%h?c@}%EePFﬁFélﬁn§€r@@@nﬂﬂiddﬁs mite § ortm pasggi- of

t he presemld nentddferi hen 88t H0H 1h4:-5+$ ctur operation wll_not be
r th El_k%t_%ﬁg LY &,and oper %%ﬁﬂﬁi§ﬁf

described j.n._greater detail. The device 10 for separarlngf?ﬁg co
end 2a of%ﬁ%% CRYBOAETT C2rebdie of edwrmihg thp 3ooketheai alestiemiy.
instrunent 4 shown in Figures la, Ib takes the formof a cylindrical
receptacle consisting of two concentric walls, an exterior guiding wall
I Ca and an i nt éRi drhenedibddimeed: of launumbeedoherel astis AifE-tQh: T ru-

exterior wahk kqu%ﬂgjt elastjc arns_ 10b formone piece with a flat
annul ar part 10c.” The l?%e ae?l&&%ifoﬁ"’otﬂb BFEstPc theds iohhaera eat indyical

| ocking ebemenls J3hohstig extentd toygs ds tihehaBer fAcCeSHPLid th%o%'eaS&f' ¢
arnms 10b m%ggreQ% defi,ning an opening 17 of variable dianeter. The rim of
this opening L7 & FHEHR by°b&fel fBdcEEees tB& oforwmrd | ectti vg elftenment s

13. terminates in the connecting tip 3 intended to be pushed into
the socket 2z of the hypodermic needle 2. This injection ins-
trument 4 is of a known type, such as those disclosed e.g. in
US 570827842, in US 571147406 or in EP 0O 359 761, in which the
hypodermic needle is retractable inside the cylindrical barrel
in its rest position. Since this instrument ‘does not form part
of the present invention, the rest of its structure and

operation will not be described in greater detail.

The device 10 for separating the connecting end 2a of the
hypodermic needle 2 Ffrom the tip 3 of the injection instrument
4 shown in Figures la, 1b takes the form of a cylindrical
receptacle consisting of two concentric walls, an exterior
guiding wall 10a and an interior wall formed of a number of
elastic arms 10b. The exterior wall 10a and the elastic arms
10b form one piece with a flat annular paxt 10c. The free ends
of the elastic arms 10b terminate in locking elements 13 which
extend towards the inner faces of these elastic arms 10b
thereby defining an opening 17 of variable diameter. The rim
of this opening 17 is delimited by bevelled faces 13a of the
locking elements 13.



1 4 FEB 2005 6 This bevelled face 13a has the effect that, when the used
hypoderm c needle 2 is brought against it, guided by the cylindrical
surface 5 of the barrel of the injection instrunent 4 sliding within the
inner face of the exterior cylindrical surface 10a of the exttactfhes
device 10, which serves as a quiding surface for it, and when a downward
axial pressure is exerted, the needle creates a centrifugal radial
conponent which allows the elastic arns 10b to be parted as shown in
Figure la, increasing the dianeter of the popening 17 until it allows the
connecting end 2a of the hypoderm c needle 2 to be inserted through the
opening 17. As is shown in Figure Ib the elastic arns 10b resune their
initial position as soon as the upper face of the connecting end 2a is
bel ow t he | evel Th¥s thevebtkid nfaekedBat $1ab3 thief efifeadt iwmi,s when exer teddon

the injecty k r t whil e, _th xtraction. device 10 hal ding. the_

hypoder ni cﬂﬂlg%%%:'?&rg{é%e K t2heli5nj ggg}l%"i a1 +tinEht 4 cafBESepR¥at Ei°
fromthe eebihdrialFiguréade shows ahpobkipal obrfanhassefbbyivhi eAshasnehh
addi tion tp av riation.11-- %e of the device for_extracting the_ needle 2
in Figures | 87PBR% TortH nére1-1R%%r 2868 &ffe 6h°a SX4Hi9% Ay poREFHFRl
needl e 2. SihiSacsd orage epntdicneexdrherhas a=housi ngpl delsimi ted-bysas »
cylindrical wall Ib and intended to receive the hypodermc needle 2. The

di ameter FUIHPTyPFRERFRaFORallt | trrd Yhee Rodermgardf erisHe Misqpodorer &5
needl e 2 isxolddll atold {QeRBAT t creates a centrifugal radial component

which allows the elastic arms 10b to be parted as shown in
Figure la, increasing the diameter of the opening 17 until it
allows the connecting end 2a of the hypodermic needle 2 to be

inserted through the opening 17.

As 1s shown in Figure 1b the elastic arms 10b resume their
initial position as soon as the upper face of the connecting
end 2a is below the level of .the locking elements 13. If
traction is then exerted on the injection instrument 4 while
the extraction device 10 holding the hypodermic needle 2 is
held the injection instrument 4 can be separated from the

needle 2.

Figure 2 shows a portion of an assembly which has, in
addition to a variation 1l-lile of the device for extracting the
needle 2 in Figures la, 1b, a container l-le for storage of a

sterile hypodermic nesdle 2.

This storage container l-le has a housing 1 delimited by a
cylindrical wall 1b and intended to receive the hypodermic
needle 2. The diazmeter of the cylindrical wall 1b of <the

housing 1 for the hypodermic needle 2 is calculated to permit



1 4 FEB 2005 7 adjustnent of an internediate portion 2c |ocated between the
socket 2a and the needle properly so-called 2, so that this needle 2 can
be correctly positioned. The upper lip la of the cylindrical wall |Ib acts
as the stop to a length of travel [?] provided between the sotkefERagnd
the internmediate portion 2c of the needle 2. A second cylindrical wall Ic,
coaxial with the cylindrical wall |Ib of the housing 1 for the needle 2,
surrounds the latter up to the point where it reaches the sane |evel as
the base of the housing 1 delimted by the cylindrical wall |b. A radial
portion Id of this wall extends outwards and termnates in a third

cyl i ndri ca9igainang edneent thicemhadidtre pothisnt we Whbéstdat bexierd Nehe

back to a Jugher bgvel 4 t do and :baundi ng access opening 7. The
overal | appear ance o%ntdhgh&git ?%éflilgn & |e5€¥115-9'1@_t§l%51 oper |§P s6naal IS s

simlar tqadtde of cée bentmimrectlyleositiendad tReCapn 85t epi lg ngedl e

2. it too housi n 1. .to receive_ a needle 2. This housing 11 is
i denti cal Jr]-@sltn%le“ %us“%r% 1P 3R PR IS ERR nfPaked enath ifp trEaadn i ch

rests themotieed aeavefert hensosketed 051 pgat Pe=CONREGLI nd fon e
needl e 2. IJ1%€§ s extraction device?the secondﬁgy??nggﬁ%gga%ﬁaF%ﬁﬁ%a?n 2
surroundi 7§ tHE RESCHHodndithFaasachsudiimgritails waddntlicnuedaspwdr ds tas thay

as the |ewghiakr-thgiuppgr 1engyof o%hethSXt§£+§irnoq\f‘@lﬂ I lie byqté%lnglnbe of 5
i ca %ﬁrﬁ%}see d

elastic arns 12 which conbine to forma cylin tecep
di anet er FEFERESAEhAheoflatiter cunnect g eothanoérs hethypedaeri ¢ readhn 2.

These el agkiveraLs +12 %%E%DC&I%XMJQEnEE%E'Eogglﬁﬁi%g% by the cylindrical
wall 1b. 2 radial portion 1d of this wall extends outwards and
terminates in a third cylindiical wall le, concentric with the
other two walls but extending back to a higher level than they

do and bounding an access opening 7.

The overall appearance of the extraction device 1ll-1le
properly so called is similar toe that of the container 1-le
intended to contain a sterile needle 2. It too has a housing 11
to receive a needle 2. This housing 11 4is identical to the
housing 1. Its upper end terminates in a lip 11a on whicﬁ rests
the outer face of the socket forming the connecting end 2a of
the needle 2. In this extraction device the secbnd cylindrical
wall 1lc surrounding the wall bounding the housing 11 is
continued upwards‘as far as the level of the upper end of <the
exterior wall lle by a anumber of elastic arms 12 which combine
to form a cylindrical receptacle whose diameter matches that of

the connecting end 2a of the hypodermic needle 2.

These elastic arms 12 which pPlay the same role as the
elastic arms 10b in Figures la, 1ib also terminate in locking

elements 13 pointing inwards into the receptacle formed between



elastic arnms 10b in Figures la, Ib also termnate in |ocking elenments 13
pointing inwards into the receptacle forned between 1 4 FEB 2005 8 the

el astic arns 12 and bound an opening. 17 of variable dianmeter. The length
of the elastic arms 12 is selected so that the |ower or:innerl$ddd 805t he
| ocking elenents 13 is |located precisely at the |level of the upper or
outer face of the connecting end 2a of the needle 2 when the |ower face of
this end 2a rests on the lip 11a. The upper or outer face 13a of these

| ocking elenents is also bevell ed and sergzes the sane purpose as in the
previ ous enbodi nent, and therefore reference may be nmade to the equival ent
descri pti dbheofelderimy dmmachilch atldat beahadi BRNt ohyAChEONS7 THe upPEraylidn

of the stqrage, container 1-le far sterile needle 2 and the upper rim of
t he extergﬁ?gﬁﬁ?$'If%eoie?ﬁEh EﬁtFEEtF ASHeli eempLIt1d areels % deeh

other by ahehobigonial Meldr [facdhbs Wald idcicaly Pishenabl Ya Lisnk ddd g
container 1l-le and the extraction device 11-11e to other pairs of storage

cont ai nerBXRtS®XY r &t i Sh=delPEel off t fbesaRBPeypedT | PUtA® Fackat ©Bn e
needl e, wbgAnsepeit edaf bamdhernd njechionoi nsiduna f_‘?wé}?”%%gét thogza%%ds In

t he housing 11 an is therefore protected fromany contact.
vari at i one@ésépi FE$tisn ednihet ilohp wila. FiTher exbemoordistiact foont ABaercs

1-le and -lle, regpecti are required .for .each needle 2, one for the

sterile n%% %% %Ogﬁd’%%heé/% er S for th S%e?&‘@@e t@?‘gusse\‘:‘fr"v‘i@9 shBPI S7RF

descri be, pitmpos®nagctinonhsi thr &t g€ Se@dbbdimegh, 3anda r¥alreForen ddr Wil a
may be made to the equivalent description of the way in which

that embodiment functions.

The upper rim of the storage container 1l-le for a sterile
needle 2 and the upper rim of the exterior wall 1le of the
extraction device 11-lle are 1linked to each other by a
horizontal wall 1f, This wall 1f can, preferably, link the
container 1-le and the extraction device 11-1le to othar pai:rs

of storage containers and extraction devices of the same type.

In this wvariation the needle, when separated from the
injection instrument 4, remains trapped in the housing 11 and

is therefore protected from any contact.

In the wvariation described in connection with Figure 2 two
distinct containers i-le zand 11-1le respectively are required
for each needle 2, one for the sterile needle 2 and the other
for the needle 2 after use. We shall now describe, in
connection with Figures 3 through 3¢, a variation in which a
single container can successively receive a sterile needle 2
and then allow the extraction and storage of the needle 2 after

use, Thereby making it possible to double the capacity of a



singl e container can successively receive a sterile needle 2 and then
allow the extraction and storage of the needle 2 after use, thereby maki ng
it possible to double the capacity of a 1 4 FEB 2005 9 single Qa 2%
needl es as conpared with the preceding enbodinent. In this varla o %here
is a container 21-2le, nore or less simlar to the precedi ng containers,
with three concentric cylindrical walls 21b, 21c, 2le, but in which the
housing 21 forned by the cylindrical wall 21b, instead of receiving the
hypoderm c needle 2 directly, receives anogher receptacle 22 conposed of
two coaxial cylindrical pieces, one below 22a, accomvdated and fi xed

W thin thespagle2lbtahdt heshoysing &1, 4 heg bo endi as
far as the ¥££§+ end of thg out er cyllndrlcg%$$%%g 2 gt%f ?ﬁe % ﬁg?

21-21e and® Teni vi ded into two parts by an opening 28 forned by t he

| ocking elenents 23 (Figure 3b). The upper part of the receptacle 22,

posi tioned above-the housing 21 of the needle 2 properly so called has
appr oxi matel y %%ﬁééiﬁhevhéi@hhmmfthheeconmeeti@@nfﬁmhéﬁ.Qﬂ—@h@ hyReger gi-c

needl e 2 t [e Iocated in_the,l owner art of the upper
cyllndrlcagéail E%aﬁggfg%hegre F59F892§°n$ﬁé§§r§Va tie TIRE SPecspETeE

simlar desyhindoicdiat waﬁ.lEthe:I aSIl@, aeme, 1dud nifil guien2. chheyot98ng 21

term nate i r s i.n. | ockin elenents 23 which are identica
to and plagg?ﬁgf %ﬁegﬂﬁi gln?ﬁéc?%cﬂﬁ et Bhentastsafin atherprelvbes the

Figures. AsypodpifelSansbawse & rdAGe241vNavidd Aledt %ng‘%ﬁ%rpals&?%acle 22
composed of two coaxial cylindrical pieces, one below, 22z,
accommodated and fizxed within the wall 21b of the housing 21,
the other above, 22b, extending as far as the upper end of the
outer cylindrical face 2le of the container 21-2le and itselZf

divided into two parts by an opening 2B formed by the locking -
elements 23 (Figure 3b).

The upper part of the receptacle 22, positioned above -the
housing 21 of the needle 2 broperly so called has approximately
twice the height of the connecting end 2a of the hypodermic
needle 2. Elastic arms 22c are located in the lower part of the
upper cylindrical wall 22b of the receptacle 22. These elastic
arms 22c are of similar design to that of the elastic arms 12
in Figure 2. They too terminate at their upper ends in locking
elements 23 which are identical %to and play the same role as

the locking elements 13 in the previous Figures.

As Figure 3a shows a ring 24, having at its base passages
24z, surrounds the connecting end 2a of the needle 2. The
dimensions of this ring 24 are such that it projects slightly
beyond the upper face of the connecting end 2a of the needle 2,

so that the locking elements 23 and the elastic arms 22%c are



24a, surrounds the connecting end 2a of the needle 2. The dinensions of
this ring 24 are such that it projects slightly beyond the upper face of
the connecting end 2a of the needle 2, so that the | ocking elen$ﬁbs 3 and
the elastic arms 22c are 1 4 FEB 2005 10 kept back, as is sho TEEE0Gur e
3a. The dianeter of the ring 24 is selected so that the ring grips the
connecting end 2a by friction. A cap 25 which can be pierced closes the.
upper opening of the container 21-2le. The user wi shing to connect the
needle 2 enclosed in this container 21-2%e to the tip 3 of the injection
instrument 4 positions the |lower rimof the cylindrical wall 5 of the

barrel  okephi ®aickst ragrend 4nepnt he GaUre ofalhehcaniR-088 bhReRnexalitry
axi al preﬁzure on_the instrument 4. The first effect of this pressure i’s

the pierc EH5 AP TRE | et r GiRAt 9¥iPFsthReROBRGEENBY SRR 22 DY
cyllndrlcaha@hbnﬂeztofcésle2%0%%&@% el 3 e'rf&%' NG §BEL1 Py Oy ﬁgﬁ%
a

instrunment 4 into the cavity of the socket formng t e connecting e

of the hypBEEiRFcOoLnERal goptather cdhndtei on between this needle 2 and the
inte- rior wall of the socket is effected by applying axial pressure to
the instrunent 4 sufficient to achieve deformation of a rib 2b I ocated on
the inner faceTbé uhersmdhadn@aﬂdtmmmhﬁcﬁcthélﬁwedié poshelbeskednontia a

groove or tg£ead 3a ted on e 30 t e |n ection instrunent 4.
the needl & ﬁ%ect 26 1 he R wt tiqny éR?ErWe’ata\ﬁs

with it thesithgn24tust ibwkhe rhat tﬂr tm%st@ll@t@@l@%h @ahhp 522¢ @A A66ASS

openi ng 27I|rtﬁ£¥3 iég%iﬁhggg 4 on the centre of the cap 25 and then
exerts axial pressure on the instrument 4. The first effect of
this pressure is the piercing of the cap 25. The instrument 4
is then guided by the cylindrical wall 2le of the container 21-
2le, bringing the tip 3 of the instrument 4 into the cavity of
the socket forming the coanecting end 2a of the hypodermic
needle 2. The connection between this needle 2 and the inte-
rior wall of the socket is effected by applying axial pressure
to the instrument 4 sufficient to achieve deformation of z rib
Z2b located on the inner face of the socket 2a in order to allow
it to be locked on to a groove or thread 3z located on the tip

3 of the injection instrument 4.

If the needle 2 connected to the tip 3 is withdrawn along
its axis it draws with it the ring 24 until the latter rests
against a lip 22d of an access opening 27 in the extraction
device, this lip being formed at the upper end of the cylindri-
cal wall 22b of the receﬁfacle 22; The diameter of this access
opening 27 is approximately the same as that of the connecting
end 2Za of the needle 2, and therefore allows the needle to
freely enter into or withdraw from <the container 21-21e,

causing slippage between the connecting end 2a and the ring 24.



device, this lip being formed at the upper end of the cylindri- cal wall
22b of the receptacle 22. The dianmeter of this access opening 27 is
approximately the sane as that of the connecting end 2a of the afgﬂ%ﬁwﬁ,
and therefore allows the needle to Freely enter into or wi t hdr & he
cont ai ner 21-2l1e, causing slippage between the connecting end 2a and the
ring 24. 1 4 FEB 2005 11 It is obvious that the frictional force between
these two pieces nust be less than the axial tractional force which mnust
be exerted between the needle 2 and the ﬂﬂjection instrunment 4 in order to
separate t e needle 2 fromthis instrunment. As is shown in Figure 3b, at
the end of* hésnnvgﬁ%ﬂ?sof“ 3he thengIDact henphs Sagme 2b&u&eenop@@es$e1ﬁhﬁ

| ocki ng elarkals m23 B | oM ng Lakt gh them
t he elasFFblty of the arms 22 Eﬁgﬁlchgrgéuég ?%ggFE?%? |aP Shaps % m%s

proj ect fﬂﬁnQ%ﬁ¥Hﬁﬂuﬁe?@ﬁ%ﬂcﬁthBE£dhg 24andh¢bethajstaﬁbhelmgﬁdM@e%thas
been renmved e e ainer in_t n scribed the container is
Jrigem £h seggg AL fe.ﬁe ReLhge M Jborge 5 P S RIS +t he

ready to receive the n téruse and
injection instrunent 4. The used needle 21is |nserted into the extraction

devi ce through %hg acggss ogenkn%_ d then can be seen, the
separation is effected T atfarind™icdett ¢t t@% ﬁﬁgtCﬁhst%%eﬁoﬁé@éﬂtbéd'ln
connect i olthwi tlinki QW eclle Jhesapast s49f at.geobﬁggigg %h ra)t&l%% nts
proj ect éhln the ring 24 have oblique upper faces SO t at't € axi al

pressure “8xerieP"0id heke. IGiiquet p apas swhdm atgh CbhﬁECthEngLBﬁﬁd gf dhe
t he needl eiZskschpsepednonggs them apagt ’re@LJ_lmth%%l&h initial shape and

to project from the inner face of the ring 24,

Once the sterile needle 2. has been removed from the
container in the manner described the container is ready to
receive the needle after use and to separate it Ifrom the
injection instrument 4. The used needle 2 is inserted into the
extraction device through the access opening 27 and then, as
can be seen, the separation is effected in a manner identical
to what has been described in connection with Figure 2. The
parts of the locking elements 23 which project within the ring
24 have oblique upper faces 23a, so that the axial pressure
exerted on these oblique faces when the connecting end 2a of
the mneedle 2 1is inserted forces them apart, allowing the
connecting end to be pushed until it rests against the lip 21l1a

formed at the upper end of the housing 21 of ‘the needle 2.

The locking elements 23 are now freed and can therefore
close again above the upper face of the connecting end 2a of
the needle 2, trapping the latter in the container 21-21e. The
injection instrument 4 can then be separated by applying

traction along its axis and by holding the container 21-2le



connecting end to be pushed until it rests against the lip 2la forned at
the upper end of the housing 21 of -the needle 2. . The | ocking el enents 23
are now freed and can therefore close again above the upper fpge?ﬁg @Qe
connecting end 2a of the needle 2, trapping the latter in the con A T
21-21e. The injection instrunent 4 can then be separated by applying
traction along its axis and by holding the container 21-21e 1 4 FEB 2005 12
whose ergonom ¢ shape constitutes an interface making it easy to grasp,
whereas this operation would very difficuZ or even inpossible for an

i nexperienced user if the container were not there. The advantage of the
er gononi ¢ vlritser famorisnist | $hapd urbhetikneeeased whesrseyver alzkeapt aimesssare
arranged side by siqg and ILled by a_shared QOrizontaI_waLl i.f, which

i nproves 1 he’purchate ort he"$haPEFTEerand APhidt t TR§Yt Rédd i6¥h{aidfereven
21-21e. | ndphesidleatiodn dd | Usdiatetedded @MELS 42ty QU AG M 8ere not
container takes the formof a tubular body 31 bounding a cylin- drical
housi ng 367&¢€essédhy2aK=Bpaff ngo8s. thee dypoderitc Intedfeseardsi nserlled

successi Vehythato ithe RS RE e3P sdfetdi ScoyaLl J.J:Qnﬁxtrlge.a _%%?‘éj[dibr}%cfeo ket
sibleto ep

2a of the needle 2 also serves as a spacer Ich makes it po

t he needl &892 agéparigted firom ofleanndt heriabohglt heilrl dxi,s.wlSidiceimpisves
connec- ti.ng a has.to dilate.radially when_ jt is_being connec- ted
to the tip 3 6] i isn%?F%crirer?t%aEdt DRSO EF haE tgﬁeasﬁet‘é?n%#’—lierﬁ%

connecti ngls@dket 2a is very slightly less than the internal dianeter of
the tubul ar body 31, in order to

In the variation 1llustrated in Figures 4a through 4c the

container takes the form of a tubular body 31 bounding a cylin-—

drical housing 36 accessed by an opening 38. The hypodermic

needles are inserted successively into the housing 36. In this

variation the connecting socket 2a of the needle 2 also serves

as a spacer which makes it possible to keep the needles 2

separated from one another along their axis. Since this connec—

ting socket 2a has to dilate radially when it is being connec-—

ted to the tip 3 of the injéction instrument 4 the external

diameter of this connecting socket 2a is very slightly less

than the internal diameter of the tubular body 31, in order to

prevent the connection operation from causing the needle to jam

in the tubular body 31, thus making it difficult to remove. The

needles 2 are held within the tubular body 31 by another por-

tion 2d located between the connecting socket 2a and the needle

2 whose diameter matches the internal diameter of the tubular
body 31,

These needles 2 are accessible from one end of the tubular
body 31 and the connection with the tip 3 of the injection

instrument is effected in the manner described above. Tn this



prevent the connection operation fromcausing the needle to jam in the
tubul ar body 31, thus nmaking it difficult to renove. The needles 2 are
held within the tubular body 31 by another por- tion 2d | ocated between the
connecting socket 2a and the needle 2 whose dianeter matches hef BEh Ry na
di aneter of the tubular body 31. These needles 2 are accessible fromone
end of the tubular body 31 and the connection with the tip 3 of the
injection instrunment is effected in the manner described above. in this 1
4 FEB 2005 13 exanpl e the nunber of needhes 2 acconmpdated in the tubular
body is six. The first needle 2, which wll be used last, is held in

position lepampdeppod 32mbkirchof s npegiibtsonedzteoshbdsrain theydub y
31. The frbio%éli onal _force, between this sugport _%2 andtteﬁe lﬁt%#llgolrgu?\jr/a J%&gf
the tubul a° Body 31*Ts Théwdvertsaraadled 4o ubieh médilstbe hesed edsate is

requi red heldefifeaiod el &ONBECHI @Y t eedle 2_apd the injection
instrunment, 4. This sulpport 32 has V\gtr\gﬁi%gl Lﬂw%uds?ll n%gé 833, Ef’,%egpltgcgcc}ﬁdr‘?
mrror symfet F¥ei FWH5RT ofady t B2- cefe e foficthenadupports 3b e on t kentikei r

out war d- f agppgrends, opgA. e di,az.beter qf these housin is.selected to
receive the internediate %ort?oneﬁgg%f WtE"rc%lel hcﬁ)og&’em Euli’l‘gi%ﬂfeb?qYTh?% 1s

support 32CHR¥SEheSdG@atedoum ngs 32a, 132 srakehkt ppesshbte fonithey to

needl es 2 wisLhdr f .tubul ar body. 31 to be inserted, after use,
into the other eﬁc\gﬁofé‘tg‘ﬂgéé%gﬁ%“ F’ﬁ%ﬂﬁs’ﬁ PR EhelSephe atad ertémnt he

i?,gj ecti onipAsrrmentredt Ahiforsthperpusposest Recother endhas, £l agsic anps

placed in mirror symmetry in relation to the centre of the
support 32 and with theiz',outward—facing ends open. The dia-
meter of these housings is selected to receive the intermediate

portion 2c of the hypodermic needle 2.

This support 32 and the axial housings 32a, 32b make it
possible for the needles 2 withdrawn from the tubular body 31
to be inserted, after use, into the other end of the same
tubular body 31 and then separated from the injection instru-
ment 4. For this purpose the other end has elastic arms 33
terminating in locking elements 34 like +those in the embodi-
ments previously described. These locking elements 34 have
bevelled outer faces 34a bounding an opening of variable diame-~
ter. The bevelled faces 34a are intended to convert the axial
force exerted on them by the portion 2d of the needle 2 into a
radial component malking it possible for the elastic arms 33 to
bend and thus increase the diameter of the opening 37 to allow
the connecting end 2a to pass through it. The support 32 must

Therefore slide each time that a used needle 2 is inserted

through the end of the tubular body 31 provided with locking
elements 34,



termnating in |locking elenents 34 |like those in the enbodi- nents

previ ously described. These | ocking el enments 34 have bevelled outer faces
34a boundi ng an opening of variable diane- ter. The bevelled f %W@E are
intended to convert the axial force exerted on them by the p

the needle 2 into a radial conponent meking it possible for the elastic
arns 33 to bend and thus increase the dianeter of the opening 37 to all ow
the connecting end 2a to pass through it. The support 32 nust therefore
slide each tine that a used needle 2 is ijnserted through the end of the
tubul ar body 31 provided with |locking elenents 34. 1 4 FEB 2005 14 As is
shown i n Fi gur es4d st hessd ooki Roget €MeRt $134eNGA98 nd N AerRRAGE éPCé‘%gg e
bet ween the end of the connectl ng socket 2a and the cartridge 6 %\
tracti on éRert AR weRFE Gk PeHRRR i BRci ARt Bferithy eorhadid toubsdakethody
31 makes iahdposs i par at et styument 4 fr e 2 ich
is trapped in t%e ﬁ%%&eﬁo% 3gO 'Ihﬁ%égr g%nom %:O%haﬁ%rp(ﬁ t?itehgg ﬂ JX\Q
allows a &83GCHLPP a4mGtrhmsntadi lanchtdee t hebpéritobwdycal afakeze n;oerb@iasm

1 4 FEB 2 i e ti nnect i e of a
hypoder ni %Q%e(leb}l %%%@?r omlggl\é &?@fﬁ [?@a% |%j§oe13t| il ﬂ%‘?cﬂ%rregt w%l'}), the
connecti n@rénne(iZai)n ofchehetlhtymm:her woelynedll e TiZ) ekgvhbgicomREOr 95( 2he
conpl enen nnectors on the ti one of the connectors
ha\r/?ng r atc]ilgrt¥e el gst P8t %%fgcge%?%%safl r t@&?\(/e%atqw&%ea%ﬁf fRPEEC TR ERd
bet ween t h€ neredbpet2}rion.



and the injection instrunent (4) into at |east one radial conponent capable
of deformng the connectors, conprising an opening (17, 28, 37) delimted
by | ocking elenents (13, 23, 34) formng one piece with elastﬁi PE@%&%
(10b, 12, 22c, 33) to allowits diameter to vary between a m ninum

di aneter and a maxi num di aneter at |east equal to the dianeter of the
connecting end (2a) and at | east one piece (13a, 23a, 34a) associated with
the |l ocking elenents (13, 23, 34) for the purpose of converting an axi al
force exerted on the one piece (13a, 23a, 34a) with elastic pieces into at
| east one radial conmponent capabl e ofCLIMWAg applied to the elastic pieces
(10b, 12, 22c, 33) to deformthemradially so as to increase the dianeter
of the opening (17, 28, 37) when the connecting end (2a) is displaced

al ong its axistwi tRevigssfonsepdrating 2)copoeating egd {2) wha Hypodamie geedla &) fperd ng

(17, 28, 7)) 8hsh ‘irf?edin@ﬂr%fr@mbﬁtzmi Mhd L& e@t. 232& ﬁ@n;y SRR er"(@)ze”d

(2a) has passed throu OM/t e sal enent s
34) to eryiie capnastarne a@mplema@i@rm CQﬂﬁ@Cf@tﬁ"(ﬁébQﬂthgt'lé 0@2e§2§the\ﬁbﬁ'@ﬂe§t°fﬁ

wher ei n tﬁb%ng(?é(dlﬁ%la{&ﬁ&y%ng Hbﬂéé%go%f/&ﬁﬁg il izl 1ok6d e P08 Béﬂv@éﬁth‘@'ntegdlﬁ s
opening (17, 37), device has a cylindrical housin (22 di vi ded

| ongi t udﬁ?&ﬂh?'mw@@n t%u'aamtt (4) iploorideast ead eadigl wempeifii Rapakiecof AsiroREiRe el v

equal ”Bdoﬁhédﬂ&st Bsinbridigt 4h @5entﬁge(1¢02meyt)ldemn@ézfib¢ %@ng Bnémehiaem@pmnaag (28)
e|lﬁlte% t he |OCkI@] el ene i? h. form on g ce mnth elastlc
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avi er . appr.oxi e al to onn en
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di anet er 34 fordxd pmpeﬂeyofeqmlmrigcantdxmﬂ foode dxeetedon ésonepiate (A 239, 34ppeith | oned
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limting posi ions

adj acent (t1@b t1t2e2%:c@@)§s defpemiheg retﬂil}y so ash@mmetage thwa\dlangatgaémagesnl(lg?(dlé’) 28, n
such an ment s
PuCh a1 251 GRGEIRn D lnd WSS LHENS) 805 by ) 0o B Rk

adj acent theughthenpesing (Upamﬁ@ar@dzm)restmmsemtlal diaimeter eft¢rdire ¢anmietinggng b2l t i on

it holds g ok | [ ar s
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4 FEB 2008ce of the connecting end (Za) wherein

the device has a guiding surface (10, 11e)} concentric with the opening {17, 28,-37),
wherein
the device has a cylindrical housing (22) divided longitudinally into two parts whose
respective lengths are approximately equal, matching the length of the connecting end (2a), by
the opening (28) delimited by the locking elements (23) which form one piece with elastic arms
(22c) attached to one end of the cylindrical housing (22) which communicates with the exterior
at its other end through an access opening (27) having a diameter approximately equal fo that
of the connecting end (2a) of the hypodermic needle (2), a ring (24), having an internal
diameter approximately equal to that of the access opening (27), positioned to siide in the
cylindrical housing, being capable of occupying two limiting positions within the housing, inone
of which positions it is adjacent to the access opening (27) , the ring having passages {24a} in
such an arrangement and of such dimensions as to allow the locking elements {23) to project
on the inner face of this ring (24) when the latter is adjacent to the access opening (27), while
in its other limiting position it holds the locking elements (23) forming one piece with the elastic

arms {22c) back from the connecting end (2a) to which it adheres by friction.



16 2. Device according to Claim1, wherein the said opening (17, 28, 37)
serves as the access opening in a closed housing (11, 21, 32b). 3. Device
according to Claim1l, wherein one rimof the said guiding surche ElOa,

11e) is linked by a horizontal surface (1f) to a storage contaireFEB2005 | e)
for a hypoderm c needle. 4. Device acqﬁrding to Cains 1, wherein it has
the formof a tubular body in which a hunber of hypoderm c needles (2) are
successively placed in correspondi ng positions so as to be accessible to
the injection instrument (4) fromone end of the (31) tubular body, while
the other end has_the radially elastic |ocking elenents (33, 34) to allow
its diameter t@& vaP§vicehaicRetng 8 GRMiTmiReE et er and a naxi num di ameter at

| east equal totHdiid Beninhf17C 28T EdrAE: astREladodas otiithgdi a tieEtho0sig pi1eZEe

(34a) assgciated with the | ocking elenents for the purpose of converting
an axi al $%$ce exerted on the piece into at | east one radial conponent
capabl e of being applied to the |Iocking elenents (33, 34) so as to deform
themradially in order to increase the dianeter of the opening.

3. Device according to Claim 1, wherein one rim of the said guiding surface (10a,

11e) is linked by a horizontal surface {1f) to a storage container (1 - 1e) for a hypodermic
needle.

4. Device according to Claims 1, wherein it has the form of a tubular body in which
a number of hypodermic needles (2) are successively placed in corresponding positions so as
to be accessible to the injection instrument (4) from one end of the (31) tubular body, while the
other end has the radially elastic locking elements (33, 34) to allow its diameter to vary
between a minimum diameter and a maximum diameter at least equal to that of the connecting
end {2a) and at least one piece (34a) associated with the locking elements for the purpose of
converting an axial force exeried on the piece into at least one radial component capable of
being applied to the locking elements (33, 34) so as to deform them radially in order to increase

the diameter of the opening.



