1 "Valve connector for medical lines" Field of the invention 5 The present
invention refers to valve connectors for medical lines, for example for
infusion, by means of an introducer of a fluid infusion substance, typically a
Luer connector or Luer-Lock for example of a needleless syringe. 10 Prior
art Known from the European patent appﬁcation EP- 1834665A1 on behalf of
the same Applicant is a valve connector according to the preamble of claim
1, wherein provided is a tubular body having a cavity, an inlet 15 end
designed for the entjéaeveesoging tifor iftodnedicahdldameafiet end. A
hollow spike is arranged axially into the cavity of the tubular body and it has
a closed tip facing the inlet end of the tulular body and axially spaced by

the latter. The hollow spike is in 20 communication with the outlet end of the
tubular bod%&%&iﬁﬁaggﬁaﬂé%ﬁﬂéﬁe%aced from its closed tip for
communication wWithethe¢avity of i ibulza Isody. The tohrectep furEsérors
includes a seating=alasticmmembssrwhichrgdraprises an elastienhedad,/having &

pre-slitand 25 normallysarranged in a closgrg condition o deactivated o,

condition) intg the nlef end of the wbular body, in which the pre-sitis, o ¢
closed. The ejfagticaheadels axially moveable against the closed tip of the

hollowPspiRE Uoheingertidn'8ffie introducer 30 into the inlet end of the
tubular bodyrteinteract with such tip taking an elastically deformed condition
of opening feractivatedconditionk i which the prenslit pens.cEia sealing -
membeg of the ¥alve copnectop futherincludes aﬂﬁ%ﬁt&%ﬁ?”oﬂ element
Joined to 35 the fiead, Interposed between the wbylarbody and he 1 erein
provided is a tubular body having a cavity, an inlet
15 end designed for the engagement of a liquid introducer,
and an outlet end. A hollow spike is arranged axially
into the cavity of the tubular body and it has a closed
tip facing the inlet end of the tubular body and
axially spaced by the latter. The hollow spike is in
20 communication with the outlet end of the tubular body
and it has a lateral hole spaced from its closed tip
for communication with the cavity of the tubular body.
The connector further includes a sealing elastic member
which comprises an elastic head having a pre-slit and
25 normally arranged in a closure condition (or
deactivated condition) into the 1inlet end of the
tubular body, 1in which the pre-slit 1is closed. The
elastic head is axially moveable against the closed tip
of the hollow spike upon insertion of the introducer
30 into the inlet end of the tubular body, to interact
with such tip taking an elastically deformed condition
of opening (or activated condition), in which the pre-
slit opens. The sealing member of the wvalve connector
further includes an elastic hollow element Jjoined to

35 the head, interposed between the tubular body and the



2 hollow spike and having sealing means in contact with such hollow spike
to isolate the above mentioned lateral hole with respect to the cavity of the
tubular body when the head is arranged in the undeformed 5 closure
condition. The elastic hollow element includes an elastic thrust means
tending to maintain the head of the sealinig member in the abovementioned
closure condition. Such elastic thrust means includes a base part having a
generally cylindrical axial wall radially 10 spaced from the hollow spike to
defineranl anAulap idiransoer therswith. Sdrelbase partris joined tothe: telastich

hollowselementdhnalgh ageneraliy transyeese- anmwdar walwhicheeiring e
axial mayement atthe elastic head from fhe.glosure ganditian g the gpening

15 condition, bends inside the annular chamber. This connector accordln%etg

the EUPGp&an'BAtEnt Applicatioh EPS1834665RT s ehBy tb'teah And’ °F
diginfeet (eswablabiety-from thehinlet endtside hand @asiy st severares
fundamental e quirentents regarding usednithe t20 medical imduistryh Eirstly fit
is suitable to guaraniee %gﬁg}rjentigealggglo%g\;gﬂggg@@ﬁggd Cgltgggre
tubular body opgratiag from the head of the_sealing, merhes, hus ensyring
a total antibacterial barrier even atfter 2 muﬁlple openings and re-closures of

the vaR" toRABLRT. Se‘é%ﬁaﬁ/?%ﬁé( oﬁéhﬁ{&éﬁaaréc%%h?é oﬁ%}&tiﬁ/f‘gﬁ aheY
dédnmmenication betweer tise iblet énd and the outlet eadiofeheaconpectotar

when inserting anchiiesiemoval 0f:30 the datrogueer respegtivielyds ensirebhe
reliable and. repgaiable, withoyt any rigks of malfunetioni Q@i@att_Q%H'Q%ﬁr se

expose the pafient Gannegted o the valve connector fo serious fisks, This,
also défivés from"the ’ g

elastic head from the closure condition to the opening
15 condition, bends inside the annular chamber.

This connector according to the European patent
application EP-1834665A1 is easy to clean and disinfect
(“swabbable”) from the inlet end side, and easily meets
several fundamental requirements regarding use in the

20 medical industry.

Firstly, it is suitable to guarantee an efficient
sealed closure of the inlet end of the tubular body
operating from the head of the sealing member, thus
ensuring a total antibacterial barrier even after

25 multiple openings and re-closures of the wvalve
connector.

Secondly, the opening and reclosure operation of
the communication between the inlet end and the outlet
end of the connector when inserting and the removal of

30 the introducer respectively 1is entirely reliable and
repeatable, without any risks of malfunctioning that
could expose the patient connected to the wvalve
connector to serious risks. This also derives from the
fact that the number of moving mechanical members is

35 reduced to the minimum possible.



fact that the number of moving mechanical members is 35 reduced to the
minimum possible. 3 Thirdly, this known connector is capable of satisfactorily
bearing any slight overpressures that might occur therein during its use, and
it guarantees an efficient resistance against positive and negative 5
pressures in the closure or deactivated céndition. Summary of the invention
The present invention is an improvement of the valve connector known from
the previously mentioned document EP-1834665A1, and in particular it has
the 10 objechofimtyeasind tire aikightrseating of i@ rconbectorapitdle of
activa@jtqma'@ar@ugm the a@laﬁ@cauylQef@nm@dtcowigepﬁéeaﬂ@sti@hat
hollow, elgrpent o he sealing member, euspup laintepal oyerpessesda

exceedlng values in the order of 100 15 psi. Such object is essential
attainéd' by Vitttie 6t & sﬁ%%%frﬁ?eﬂ&%n&%ghgiﬁfe gﬁﬁdl%ﬂ’ﬁen?ﬁéir srfﬁélﬂﬁfd’ﬁg
the elastRITHI elemehtand @dalRy siidifgansideasad wputkrtbedy upon
displacemesntuohsaid elastioe20 head-hetween said closure and opening
conditions. ﬁ%th%mgnt@e hallewspike convenienty basamaxternal  +he
annular 5{)lro%ectlon swt%ble tq{mteracté/vlth thaensealln means of the %Ia%tlce d
hollow élement, and in ening condition of the elastic head the 25°"
aboveffsitHd aﬁ%uk@r%@gﬁe}'suﬁaﬂn&ﬁg thard1astid Folldw eliient i
drfangedjatca substantially eadalnposition ofssuchiekternaleaninular prdjectiors.
Due to-thisiseldion idea, thesvalve connestor aceerdingto thedAvention ishe
provided yuith @Qlﬁ}zr%’ee&%e%e%%%ﬂ{%'@P"'J% gupranteelog the gy,

sealln% in its activaied condition_even in case of
lement sealing member, even up to internal

overpressures far exceeding values in the order of 100
15 psi.

Such object is essentially attained by virtue of a
substantially inextensible annular member surrounding
the elastic hollow element and axially sliding inside
said tubular body upon displacement of said elastic

20 head between said closure and opening conditions.
Furthermore the hollow spike conveniently has an
external annular projection suitable to interact with
the sealing means of the elastic hollow element, and in
the opening condition of the elastic head the
25 abovementioned annular member surrounding the elastic
hollow element 1is arranged at a substantially axial
position of such external annular projection.
Due to this solution i1dea, the wvalve connector
according to the invention is provided with an improved
30 degree of reliability, guaranteeing the airtight
sealing in its activated condition even in case of
generation of overpressures therein reaching up to
values 1in the order of 300 psi and above in its
activated condition.

35 Brief description of the drawings




generation of overpressures therein reaching up to values in the order of 300
psi and above in its activated condition. 35 Brief description of the drawings
4 Now, the invention shall be described in detail with reference to the
attached drawings, strictly provided for exemplifying and non-limiting
purposes, wherein: 5 - figure 1 is a schefhatic axial sectional view of the
valve connector according to a first embodiment of the invention represented
in deactivated condition, - figures 2, 3 and 4 are views analogous to figure 1
representingdhe valve connector im vagiousl 1bsuctessivelgperatingdetail
conditipns-up tethe-eanditiopof eampleteractivadions r figuress,is asvievet 1y
analogaus foyfigkre 3,01 . uatiantofihe valye camnestor Acepering e o,
invention, 15 - figure 6 is an axial sectional view of figure 1 rofated by 90
figure 71§ 5°vigi identical to figure 6 wherein a component of the connector
was falsely ondittedfer & bietter obSefR/ERibhcofaFé TbnfigGiatiorraf ahctherct
20 compenent] vdigure Beshiows anemntarged Wew:of @i detailofbfigure-vand -
figure 9shows, aneniarged vievw af a detail 9f figurek ok figure 28, Detailed
description of le 1ilnrveesntign Itg tge gnhboadgrgegg re Sregggﬁeod inufSigL{rgs A4, 8_
and 9, the va vegconnectér or infusion medicaf fines acco?(?in_g to the ?
invention is"GERERIY sifflar ttRat déscibed andnifiGstrated it various
dbovementprnedvdomprept ing conditions up to the condition of
complete activation,

- figure 5 is a view analogous to figure 1 of a
variant of the wvalve connector according to the
invention,

15 - figure 6 is an axial sectional view of figure 1
rotated by 90°,
— figure 7 is a view identical to figure 6 wherein
a component of the connector was falsely omitted for a
better observation of the configuration of another
20 component,

- figure 8 shows an enlarged view of a detail of
figure 7, and

- figure 9 shows an enlarged view of a detail of
figure 1 or figure 5.

25 Detailed description of the invention

In the embodiment represented in figures 1-4, 8 and

9, the wvalve connector for infusion medical 1lines
according to the invention is generally similar to that
described and illustrated 1in abovementioned document

30 EP-1834665A1 and essentially includes four components:
an external tubular body 1, an internal hollow spike 2
arranged axially into the cavity of the tubular body 1,

a sealing elastic member 3, and a further document
described hereinafter. Typically, the tubular body 1

35 and the hollow spike 2 are made of moulded rigid



30 EP-1834665A1 and essentially includes four components: an external
tubular body 1, an internal hollow spike 2 arranged axially into the cavity of
the tubular body 1, a sealing elastic member 3, and a further document
described hereinafter. Typically, the tubular body 1 35 and the hollow spike 2
are made of moulded rigid 5 plastic matetial, while the sealing member 3 is
made of elastic material, for example silicone rubber. The tubular body 1 has
an inlet end 4 shaped like a female Luer-Lock connection member for the
engageirerit] & irea genetallybonventiona enanner, wettbammaleisuerde of
Luer-Lockonnegtioarmemberof a fluigbintrogiucerdes exapple. represented

by a needlejgss %M%ﬂg%rT%%ngﬁ an4 is, fittgdl 10 ae%”%raé'é{a%yé@dﬁ'??

intermediate portion 5 followed by a widened end partion 6, also 1

generdlJ"&yifnaficar. fhocﬁwté:r%%ﬁléﬁﬁé% o‘flﬁq}?ﬁﬂetféjﬁd %%f&%%ﬁ.%l&ﬁ%&
inftial part Inade WithlaxiaFeharnélsor2andane itermalSurface@éptigier or
intermediate park 5 chas.dntsuccessiondowardsthelfinal poftienduddr, for

cyIindrég@[r@pefrgglgr@ng%@or@ng 'Lﬁ%é&i@ﬂ&@a@y@ﬂmica&%mﬁ@ﬂ@t
|nd|cated wgh 8 a;d it dgflges a slidin agfr‘ide Efac% described herelgaftg
The hollow splke Jhas a base ge%era yin 20 With mage externaﬁy
with a kil ring dd $RYBEd @ﬁteﬁwaﬂ?ﬂﬁ@%%&l@iu@?ﬁkﬂ@r Gonnééfidn
rmeémbeenwith BloentrdlitnBularashank 10 with a slightly conical external

surface definirg thewutlel end of the-valver cannrector e Such @ndiconldsalso
be shake, like,a; 23 connector of any other type, The base g is made with &

flrstannul rfI n of a_larger diameter, for joining the edge of the free
a a g%nggrnalagurfaceegf OIF) ngterﬁéé%age pa;%

has, in succession towards the final ©portion 6,
15 cylindrical and frusto-conical portions. An
intermediate cylindrical portion is indicated with 8
and it defines a sliding guide surface described
hereinafter.
The hollow spike 2 has a base generally indicated
20 with 9, made externally with a gripping ring and shaped
internally like a male Luer-Locker connection member
with a central tubular shank 10 with a slightly conical
external surface defining the outlet end of the wvalve
connector 1. Such end could also be shake 1like a
25 connector of any other type.
The base 9 is made with a first annular flange 25
of a larger diameter, for joining the edge of the free
end of the widened end portion 6 of the tubular body 1,
and an annular flange of a smaller diameter 26.
30 Branching off integrally from such annular flange 26 is
a tubular post 28 including an initial portion having a
conical surface 29, divergent towards the outlet end 10
of the connector, followed by a cylindrical portion 30
made with a single lateral through hole 31. The

35 cylindrical portion 30 has - at its free end - a closed



end of the widened end portion 6 of the tubular body 1, and an annular
flange of a smaller diameter 26. 30 Branching off integrally from such annular
flange 26 is a tubular post 28 including an initial portion having a conical
surface 29, divergent towards the outlet end 10 of the connector, followed by
a cylindrical portion 30 made with a singﬁe lateral through hole 31. The 35
cylindrical portion 30 has - at its free end - a closed 6 tip 32 facing the inlet
end 4 of the tubular body 1 and located at a given axial distance from the
latter. t(Rjectingrfronvthdieloseddip 82ds & rify ohaadiabiakial profectibns838
angularly-spaceddn such @i%aranaen to definetragial/axiabflow shanngls e r .

therebgtween inmanpgy, corrgspongding. tosthat described ; and illustrated i -
the previgusly mentioned document EP-1834665AL1. In the embaodiment

describ8d HeterWith réferefics 108 %o figurdsdt L athe 655 tip 32 i€ fitfed®
tothe "Eylingrical pottion 90 thrsugh & egnieal sefface. THels&alingThenrier3
comprisesy évatsingle, piecepamelastic heask3bcam ¢lastictheliowd etermentd

36 andigh elasticbase3y. The generalshaps of thesealing lkaimemherche
and inEan_rEi%gI?%@Aelxtemal configuration, substantially corresponds to that
: : .

of the cavity of the tubular body 1, inside which it is accommodated. Thus,
the elastic Héad™35 h&&"206Hitical edEfmal Shrfage cddmpehientar o that

dfahe frterhapsurface ofthd 20l%isletceérd 4dn suph aZ2namneftbotbed to the
accommodatecdh thereinras representadintiguressa andi3,swith shight radial
clearance opyithout substantigl interference. ;in.a closyre, candiiop in yhich

such head 35 is ,Substantiallby undeformed and substantially flus 5(61 with %%

respe&ﬂo?ﬁ%?ﬁ%fe%%%f 3 an elastic hollow element and
elastic base 37. The general shape of the sealing

15 member 3, and in particular its external configuration,
substantially corresponds to that of the cavity of the
tubular body 1, inside which it is accommodated. Thus,
the elastic head 35 has a cylindrical external surface
complementary to that of the internal surface of the

20 inlet end 4 1in such a manner to be accommodated
therein, as represented in figures 2 and 3, with slight
radial clearance or without substantial interference,
in a <closure condition in which such head 35 1is
substantially undeformed and substantially flushed with

25 respect to the inlet end 4.

The elastic head 35 conveniently has the
configuration represented more in detail in figure 9,
with an end well 35a having an external surface
slightly concave and an internal annular recess 35b

30 shaped in the illustrated manner and connected to the
internal wall of the sealing member 3 through a
generally cylindrical part 35c followed by a first
portion having a conical surface 35d with lower
conicity and by a second portion having a conical

35 surface 35e with greater conicity.



The elastic head 35 conveniently has the configuration represented more in
detail in figure 9, with an end well 35a having an external surface slightly
concave and an internal annular recess 35b 30 shaped in the illustrated
manner and connected to the internal wall of the sealing member 3 through
a generally cylindrical part 35c followed By a first portion having a conical
surface 35d with lower conicity and by a second portion having a conical 35
surface 35e with greater conicity. 7 Formed through the wall 35a of the head
35 is a pre-Bhtroeaxidmoich!88 wisichidn thesGndeformen: closude 8énditiona

of the glastieiheadq35 iateithe injet @nd 3k isynainained gripped.cur 1o thexd
elasticity of - the.head 35, In spch,congition. an gat-bagterial, proteetion o

barrier is formed between the inside of the valve connector and the outside

ensuringt fhe $EmB2 M thE oSSl 6F aiefiédtive Ceaningt 1+ tY of
convefitinaliy perfofmed By méeans: of acswWab seakeddin a 210 dishfeetarita 1
The externaldateral surfaceof the elastie iolewwelemente36 has @&egerferahe

configyration complementan, qwith clearance,do thatofthejinternaksuriage.
of the ttugglar l%%%y 1, hgsvéqg) gXIir%dricalo%nd fgusto-c 'ggﬁg gortigﬁls. An_
intermediate cy_mdricéf portion is indicated with 42.°The efastic base%afis J
fitted t6HE BIatRPRONOWPERTHERESS tArdligh ' gehefalf fansverseivair 48
which dnsthefgwefotmed condition of the sealing 20 member 3, has a

frusto-co_nicaﬁ@oeﬁg@gat@n. Theealastichase 37 eyws; 0o tbeanagrﬁ_@_pp@aine)to
the elasfic head 33, with,an exgernal annularflange 46 through which such

elastic base 37 is grlgged and _
with clearance, to that of the internal surface of the

tubular body 1, having cylindrical and frusto-conical
15 portions. An intermediate cylindrical ©portion 1is
indicated with 42.

The elastic base 37 is fitted to the elastic hollow
element 36 through a generally transverse wall 45
which, in the undeformed condition of the sealing

20 member 3, has a frusto-conical configuration.

The elastic base 37 ends, on the part opposite to
the elastic head 35, with an external annular flange 46
through which such elastic base 37 1is gripped and
blocked axially against the annular shoulder 26 of the

25 base 9 of the hollow spike 2.

Internally, the sealing member 3 is formed with a
first annular projection 47 and with a second annular
projection 48 axially spaced from each other and
adapted to respectively define, through the method

30 outlined hereinafter, a first and a second sealing
member. In the closure condition of the valve connector
represented in figure 1, the first internal sealing
member 47 of the sealing member 3 1is arranged in
sealing contact against the surface of the tip 32 of

35 the hollow spike 2, while the second sealing member 48



blocked axially against the annular shoulder 26 of the 25 base 9 of the
hollow spike 2. Internally, the sealing member 3 is formed with a first annular
projection 47 and with a second annular projection 48 axially spaced from
each other and adapted to respectively define, through the method 30
outlined hereinafter, a first and a second %eallng member. In the closure
condition of the valve connector represented in figure 1, the first internal
sealing member 47 of the sealing member 3 is arranged in sealing contact
against the susfagedf ithe tips32 0b 35 ¢he hotlowspike 2, Wiilezhessecdnthe

sealing ymmember 4818 is arranged:insealing contagt against the zane-eof the .
cylindrical,part 30 ad@ff@&%%&'%%ﬁo%%pfﬁ 28 =uch zone; jllysirated .

more in detail in figure 8 and indicated with 30a, has an external diameter

slightly %ddrgafeerdthgﬁ tRat ot the e§iindtitaldat Hrdndit 1 SoRhed With &Y
external anhalkar prejectidn 5ecadapted ctoléosparate, inahé manmerodtiinéd
hereinatteranith the sealirgkmember 4Anthe laterab hote: 3drof tite hallaw ed

spike 2 is dOysualb:hermetically isolated by:the sealing-members:47 andn
48 W|trt1 respect.to the |nI end 470f the connector, whose communication

with the outfet end1 %O |s us closed. Defined between the base 37 of the

elastic sealf 15 AfehBer 37 @ the frustd-cdrigal part'sdof tid-hdllow 1S
Spike 2is1ahlanmdametiambel B0iwhichteommuriitatese aithntherexteeral of 7
the valuesconnecter throughgne-er mere passages sradeiythesbase 9 afhe
the hollow snike 2, and whose inptemnal pressure.is thys, the atmespherig 20,

pressure Indlcated Wlth 55 is a substantially inextensible
hus closed

Defined between the base 37 of the elastic sealing
15 member 3 and the frusto-conical part 29 of the hollow
spike 2 is an annular chamber 50 which communicates
with the external of the valve connector through one or
more passages made in the base 9 of the hollow spike 2,
and whose 1internal pressure 1is thus the atmospheric

20 pressure.

Indicated with 55 is a substantially inextensible
ring, for example made of rigid plastic material, which
represents the fourth component of the connector and
externally surrounds the elastic hollow element 36 of

25 the sealing member 3. The ring 55 is engaged onto the
cylindrical portion 42 of the elastic hollow element
36, at a substantially axial position with respect to
the sealing member 47, and it is guided with clearance
in an axially sliding manner along the internal

30 cylindrical portion 8 of the tubular body 1. The ring
55 may be provided internally, in the median =zone
thereof, with an annular projection not visible in the
drawing, having the function of improving its gripping
on the elastic hollow element 36.

35 As mentioned, figure 1 represents the watertight



ring, for example made of rigid plastic material, which represents the fourth
component of the connector and externally surrounds the elastic hollow
element 36 of 25 the sealing member 3. The ring 55 is engaged onto the
cylindrical portion 42 of the elastic hollow element 36, at a substantially axial
position with respect to the sealing member 47, and it is guided with
clearance in an axially sliding manner along the internal 30 cylindrical portion
8 of the tubular body 1. The ring 55 may be provided internally, in the
median zoner ¢hereot iwithrarranhokar projectionmuotatisible in the drawing,

having the tunetion of impreving itsgripping on-the elastic haljew.element 36.
35 As mentianed, figure {,represenfs fhe watertight 3 glgsure condition af,

the valve connector, Given that the%%of a needleless syringe or a

cone-SHHPed La&r intF3UGREF (scematiCallfand PaFfally indifated Wit s 3
figure O ¢s restedtat Shelfrent against theélastic HearP35 and Rérce hence
inserteichisve the inletteonttectar, dhe etasiiedhiead 85 isiprshed axiallyhead
tow?rcg%theiiQSid%u%ngQ C%QE%th{/tqU?é@%b?sel?jw'it%?edtefﬁ?ﬁ@?ggr:hogﬁhe”tfg
sealing_ member 3 and, more.in particular, to the deflection e wall,

o the SPLTe Bt 47 i 8 Ak Tar ChaGar B0 The bseugar L
trans|3tOHP6fthe e1astic Holdw EleRferit 36 ¢atised ] coffespohdfifg- 1o °f

movernent ofathe Ahg 65 towardsl thecfrastoaconical pans29.of thee hotlowlar
spike 2(figuise 2).5kb. Proceedingswifhdnsertion of the irtroducet tiguse -3, the
wall 45 continues, tg undergg deflection 'Qﬁ'%%rtpgs%gw%&h%(}%éﬁt of

deformlng progresswel% The elastic head 35 and elastic hollow element
m
(

36 of M séaliig Mmembet 3 fhen slide Progressivély it thet = 27 °F the

hollow spike 2 (figure 2).

15 Proceeding with insertion of the introducer (figure
3), the wall 45 continues to undergo deflection inside
the annular chamber 50, deforming progressively. The
elastic head 35 and the elastic hollow element 36 of
the sealing member 3 then slide progressively into the

20 tubular body 1 and along the tubular post 28 of the
hollow spike 2, in such a manner that the first sealing
member 47 moves away from the conical surface 32a of
the tip 32, while the second sealing member 48 slides
along the conical part 29.

25 Simultaneously, the projections of the tip 32 of
the hollow spike 2 start to interact from inside with
the elastic head 35 which, due to its distinctive
configuration and in particular due to the annular
cavity shape 35b and the presence of the portion having

30 a conical surface 35d, and due to the axial thrust
exerted by the introducer S against the wall of a tip
35a, 1s subjected to a radial axial elastic deformation
making the wall of the +tip 35a to acquire a
configuration radially dilated outwards, in such a

35 manner to start opening the pre-slit 38.



20 tubular body 1 and along the tubular post 28 of the hollow spike 2, in such
a manner that the first sealing member 47 moves away from the conical
surface 32a of the tip 32, while the second sealing member 48 slides along
the conical part 29. 25 Simultaneously, the projections of the tip 32 of the
hollow spike 2 start to interact from insidewith the elastic head 35 which,
due to its distinctive configuration and in particular due to the annular cavity
shape 35b and the presence of the portion having 30 a conical surface 35d,
and due to #fe axial thrustexéeted byithecintroducer$ agaiest the waltiofar

tip 35arisssubjeateddnea radialaxial elastic defarmation sraking dhe walkofe
the tip33a,{0 acayire g gopfiguragion; radially.dilated, oynwards, ipsuch 2. 33

manner to start opening the pre-slit 38. 10 After a com%)lete insertion of the

introd (&r (figlite 4)'the Pre-siit 385 erftirefy”open, whife tiE “firdt sedfing ™9
membeeayss attangediserreaththé latétalo hoke 3P of fife HéHewispike 2. of
The setond-sealing Spaember 48 istmeved hyoslidipg up to, thendidast pastiaf
the conicak part 29:9fhe hellewspike 2; and the wall, 45 s entirelydeflecied
ino the annylay chamber 50.  The valye onnectaris {us in an gpening, .,
condition, with the infet end 4 in communication with the ou?l%t 10 en ’
througt'th® presslit 38theaterdl hdle 33"4Ht! tAa tuBiial pbst 28 CIn¥tiche®
ddhditiord the sehling mhermiber d7<ofsthet efdstictiallobe eternént86 antllthend
externaheng 8s.ate- substantially arranged at the external annular 15

projection 56,0f the hollow spike,g, in sch amanner fo.guaantee atight ;.

and safe sealed closure even in case of occurrence - inside the connector -

ofunu%ﬁ%ﬁtlc hollow element 36 and the external ring 55 are
substantially arranged at the external annular

15 projection 56 of the hollow spike 2, in such a manner
to guarantee a tight and safe sealed closure even in
case of occurrence - inside the connector - of unusual
overpressures in the order of 300 psi and above, due to
which the ring 55 further translates towards the outlet

20 end 10 further gripping the wall of the sealing member
3 against the conical part 29 of the hollow spike 2.

When the introducer S is removed from the inlet end
4, the overall elastic return of the wall 45 and of the
sealing member 3 promptly restores the closure

25 configuration of the wvalve connector, in which the
elastic head 35 returns to the undeformed condition in
the inlet end 4 reclosing the pre-slit 38, and the
lateral hole 31 is once again isolated by the sealing
members 47 and 48. The ring 55 thus returns to the

30 initial position.

The wvariant illustrated in figures 5 - 7 is
generally similar to the embodiment described
previously and thus only the differences shall be
described in detail, using the same reference numbers

35 for the identical or similar parts.



overpressures in the order of 300 psi and above, due to which the ring 55
further translates towards the outlet 20 end 10 further gripping the wall of the
sealing member 3 against the conical part 29 of the hollow spike 2. When
the introducer S is removed from the inlet end 4, the overall elastic return of
the wall 45 and of the sealing member 3H5romptly restores the closure 25
configuration of the valve connector, in which the elastic head 35 returns to
the undeformed condition in the inlet end 4 reclosing the pre-slit 38, and the
lateral hole B1 iswricevagdiarisolatédt by the sealipg sheftbers 47tandh48.1low
The ring Shdhps returps tadhe <30 iniiakpasition, The variant ilkstiated irhe
figures,a.-% 5, oRnerally similas o the embeelentdgscilngd evigyisly;aqd

thus ong the dlfferences shall be described in detail, using the same

refereficE numbers"$8%or tife idehtichl'r sﬂ?ﬁlfarlﬁ)éﬁs FIREURR Variant
the tubuilaepost 28 oftké Hollohr spikec2is églitidtict inte?Aally hér it tstwithout
the partien havinga comeal surfaceforiconnecting with thesip headwad2ioh,
:hg F;r%\(JQHS EMQO%WGPSE'EE% 56nfte&'ﬂ@|yc%r)]é“%@@é&hQQEQW@%%Q&?ﬁith
ubular, po is shown better in figure 7 shown in which, just like.in figure
e L Sl e e e e S S
commahATBRSAEN the atmosphere 10 Obviously, the construction details
arid the entbodiments maytidely vang withaiespect td¢he idescription aridhe
illustratiepqerovidedsabevs; witheid 1 for thisreasendeparing &em thescape:

Ofthedgg%gq?ﬁ?éndeg%%d Igf'ﬂﬁg@gﬁéﬁs provided above, without
for this reason departing from the scope of the
invention as defined in the claims.
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12 CLAIMS 1. Valve connector for medical lines for infusion by means of a
fluid introducer (S), comprising: 5 - a tubular body (1) having an inlet end (4)
designed for the engagement of an introducer (S), and an outlet end (10), -
hollow spike (2) arranged axially into the cavity of the tubular body (1) and
having a closed tip 10 (32) facing said inlét end (4) of the tubular body (1)
and axially spaced from the latter, said hollow spike (2) being in
communication with said outlet end (10) and having a lateral hole (31)
spaced from said closed tip (32) for cGb®EM8ication with the cavity of said
15 tubular body (1), and - a sealing member (3) including: - an elastic head

(35) having;a p'i?ailéle(3§kﬁﬂgc@%ﬁ}“aél¥rafmecdaﬁ‘ 319%9@&'@89”%%&@
said inlet end (4) of the tubular body (1), wherein saldé%ge -slit 20 (38)

closed’$aitf 8ik&tidthéad (35)beiRg % %éflﬁf?né&éablgo ﬁﬁ&lé‘a?id closed tip
(32) of the holléw spikelE), upeRvinséttion B saiintPéducerl(®) inteSsaid4)
inlet end {4 )fedinferacting withasaidetosedo tip {32)itakinglan«etastieally and
deformed gapdition-0f; 2510pening of said pre-slit (38), - an elastic hollow
element (36) joined t sald he (35 nterposed b tween id tubular b

(1) and said hollogv s9p|ﬁe (23 a?%ha\gnr}g se%fng%égan S@%) in contf;lgz:}gti

with s&a'HdiowSpikBI2) FotisaiatiRgRo <did Iéfé?aﬁ?dlér(gl)avﬁtﬁ%%e%
the cavity bf the tubular bddyr(1} whemdsaid heafl (353 isaivahgedindhe (1
abovementighed undefermed closure eorditicn,said elastic h@'i@&vﬁ"%iﬁ@@ta

83 including.an elastic thiyst Means (36.43)tending to,majatain.said head

and having a lateral hole (31) spaced from said closed
tip (32) for communication with the cavity of said
15 tubular body (1), and

- a sealing member (3) including:

- an elastic head (35) having a pre-slit (38) and
normally arranged in a closure condition in said inlet
end (4) of the tubular body (1), wherein said pre-slit

20 (38) is closed, said elastic head (35) being axially
moveable against said closed tip (32) of the hollow
spike (2), upon insertion of said introducer (S) into
said inlet end (4), for interacting with said closed
tip (32) taking an elastically deformed condition of

25 opening of said pre-slit (38),

- an elastic hollow element (36) joined to said
head (35), interposed between said tubular body (1) and
said hollow spike (2) and having sealing means (47, 48)
in contact with said hollow spike (2) for isolating

30 said lateral hole (31) with respect to the cavity of
the tubular body (1) when said head (35) is arranged in
the abovementioned undeformed closure condition, said
elastic hollow element (36) including an elastic thrust
means (36, 45) tending to maintain said head (35) in

35 said closure condition and comprising a base part (37)



35 said closure condition and comprising a base part (37) 13 of said sealing
member (3), having a generally cylindrical axial wall radially spaced from
said hollow spike (2) so as to define with the latter an annular chamber (50);
said base part (37) being joined to said 5 elastic hollow element (36) through
a generally transverse annular wall (45)1v§hich, during the axial movement of
said elastic head (35) from said closure condition towards said opening
condition, bends inside said annular chamber (50), characterised in that it 10
furtherihcludesd sulsstantially inextesisiblel ahnulanamemiberg55)generally

surroupdinggaideelastie hollow-element; (36),ane ic-axially shidingnside said
tubulag pody (1) pipay displacemery gf said; elasti, head (35) between said,

closure and openlna conditions. 15 2. Valve connector according to claim 1,

charadtBABEd in that'said Adflow Epike i) haS’dn &XteRtal AnHutar projedtion
(56) agaptedit® intepactoWwith Skidsealing ffeans {a7pbfthe elastiEhsiicn: 20
element 36)yanddn thatun saidvepgeningieonditidrebf thiielastic hiead 35k 1

said apaylardmemBer (52) sugounding theglasticshollew.glement (36)dsure
substantlaclix arrang%ed at an axial gosition.with resgegt to saig exélerna
condition 10N en

| .
annular projection %Yaf 3. Valve connector ggcnorfillng {d claim Tor" ,Slde

charactriSeAithat Said 3pmbfr methiber (BBRL tigid 1564, Valve-hat 1t
déhnettortdceording todtam 2, chiasaeterisedlin thatsaid mednisforsealing
said elastie-hollowselernent-(36)0f the sealing mermber (3hLomprise1afieste
a”da%%?”dame@@' mui%rly sliding inside said tubular body
(1) upon displacement of said elastic head (35) between
said closure and opening conditions.
15
2. Valve connector according to claim 1,
characterised in that said hollow spike (2) has an
external annular projection (56) adapted to interact
with said sealing means (47) of the elastic hollow
20 element (36), and in that in said opening condition of
the elastic head (35) sald annular member (55)
surrounding the elastic hollow element (36) is
substantially arranged at an axial position with

respect to said external annular projection (56).

25
3. Valve connector according to claim 1 or 2,
characterised 1n that said annular member (55) 1is
rigid.
30 4. Valve connector according to claim 2,

characterised 1in that said means for sealing said
elastic hollow element (36) of the sealing member (3)
comprise a first and a second internal annular
projection (47, 48) axially spaced from each other,

35 arranged on opposite parts with respect to said lateral



projection (47, 48) axially spaced from each other, 35 arranged on opposite
parts with respect to said lateral 14 hole (31) of the hollow spike (2) in the
abovementioned closure condition of said elastic head (35), and of which
the first (47) is adapted to interact with said external annular projection (56)
of the hollow spike 5 (2) in said opening téndition of the elastic head (35). 5.
Valve connector according to claim 4, characterised in that said first annular
projection (47) is maintained, in said closure condition of the 10 elastic head
(35), imséalirig tontdcttdgainstlad conigal ksurfade formedtinaproxéméty of cagd
closed-tip £32)-0f csaid nollow Smkes@idG Malve connegctar acesrging ticlaim

4, 15 ghargcteriseddn,that said firstannyl ftBrc?Jet%'anQé@a'%“%'Q@{“%%1'8

said closure condition of the elastlc head (3 % in sealing contact against a

cyllndﬁéqatleslm]aa]ce Hrrahgsd iR pracinit’8f shid 'cld¥ed tip (325 of 4id Folow
spike (83) 2017, 3zHlde Yonneetoreactdrtig tocdalim S, céliaratterisedin(that -
said second internal annular projection (48) is arranged in sealing sliding

contact against a;parion haypgaeanical suracg(29) of gaid 251hallow 4,

spike @Q WhICQ mternglly dellrglhs gald annul%r chamberéfi(%}[and it is S tion
dlvergent t fowards said outlet end (1 ofdthe connector IvE Connector

accordifig to &RinTa1 3G ERSacterised 3h that Safd aRnaarehanfber ¢ho)the
ddmmenicates witketthe @aernalrof the tommectort 9cVahvim conneetoronical
according te elaimvlnehanacterised i that saidshase par<37) of the 35 of
elastic_thrust meaps 055@&% seggl)ir]g member (3) is

6. Valve connector according to claim 4,
15 characterised in that said first annular projection
(47) 1is maintained, 1in said closure condition of the
elastic head (35), in sealing contact against a
cylindrical surface arranged in proximity of said
closed tip (32) of said hollow spike (2).
20
7. Valve connector according to claim 5,
characterised 1in that said second internal annular
projection (48) 1is arranged in sealing sliding contact
against a portion having a conical surface (29) of said
25 hollow spike (2) which internally delimits said annular
chamber (50) and it 1is divergent towards said outlet

end (10) of the connector.

8. Valve connector according to claim 1,
30 characterised in that said annular chamber (50)

communicates with the external of the connector.

9. Valve connector according to claim 1,
characterised in that said Dbase part (37) of the

35 elastic thrust means of said sealing member (3) is



15 blocked axially between said tubular body (1) and a base part (9) of said
hollow spike (2). 10. Valve connector according to claim 1, 5 characterised in
that said elastic head (35) of the sealing member (3) is arranged, in said
closure condition, substantially without radial interference in said inlet end
(4) of the tubular body (1). 10 11. Valve éonnector according to claim 10,
characterised in that said inlet end (4) of the tubular body (1) has an internal
wall formed with axial channels (7). 15 12. Valve connector according to
claim blebasactersetlitvthatsaid otoseditip (82potsaid Heollow (Spike(R) isa

configueackinosueh asnappekto causeisaid lastic head (35) of the sealing
member (3) to take said opening condition without traversal of 20 said
pre-slit (38), 13. Valve connector according to claim 12, characterlised in tgat
said elastic-Nead (35) H&s arf 8RB Wall (358 Having 3R intéfhal anriundr 1
recess {85 25 edRRECted totthetintémial wall ot the sédlity meémber{3)the
througbea generallyeayiacricabpart {35c)dfoheweddby aifirst partion heviagee
CO”E%@HH@Q@&%?%%@E &W%@Q@C\'}X@H@u@’ aecond;peitionhaving a
conica] surfage, (35€) with greater onicity, 30 1oq, (1) .

10 11. Valve connector according to claim 10,
characterised in that said inlet end (4) of the tubular
body (1) has an internal wall formed with axial

channels (7).

15 12. Valve connector according to claim 1,
characterised in that said closed tip (32) of said
hollow spike (2) is configured in such a manner to
cause said elastic head (35) of the sealing member (3)
to take said opening condition without traversal of

20 said pre-slit (38).

13. Valve connector according to claim 12,
characterised in that said elastic head (35) has an end
wall (35a) having an internal annular recess (35b)

25 connected to the internal wall of the sealing member
(3) through a generally cylindrical part (35c) followed
by a first portion having a conical surface (35d) with
lower conicity and by a second portion having a conical
surface (35e) with greater conicity.

30



