1 -Valve connector for medical lines- * * * Field of the invention 5The 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. 10Prior art
Known from the European patent application 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 engagement Baaviguapmesthwer fandreeddgadt ddae® 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 js in 20 communication with the outlet end of the tubular body
and it has a taterat bld-25ac8d Hom 38 closed tip for communication with the
cavity of thé asbuRirsedy: The conheetor fanfkersindladesta sealifppelasters
membes whichicamprises as, elastic keachbavinga preashitsanch 25 mormakly s

arrangeg in_g,closyke-candition (QEde%CtiV@I%Q&OHQR@BQ iIQ theiplet endof
the tubular, bog in wiilch the e pre- S|I |s close% The %lcgwead IS axri\ey of
movea gagal ttﬁe cPosed tip o?tch S hollow sp spl e upon insertion of the
introddcete30 o $RE irfet eRE%f the tubular body, to interact with such tip
taking an ekstically deformed condition of opening (or activated condition), in
which the prerslihopensmThersealing member pkthe valvegonnector further-

includes, apcelagtc '391”%29591‘%3%.%0'@%@ s3hdhe,pEad iferppsed, befwagn

the tubular body and _
connectdr according to the preamble of claim 1, wherein

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



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 sealirfg 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 anAulapr thambed tHerewith. Fhe biase partissjoireddorthe @lasticth

hollowselemenidhnalgh agenerally transyersecannular walbwbichy euringrioe
axial mayement atthe glastic headlram.the closure gondition tothe.opening

15 condition, bends inside the annular chamber. = This connector accordlng

to the EUfSpedh Pateht Spplication EP-183488821 is'dhsy 16 cled and = ™e
disinfeet Pswabbabie) fiom the hfeténd Side, knblessilgimeetsseverardes

fundamental equirentents regarding usednithe 20 medical industey.he deirstly,
it is sujtable @egqqrggteqn@ﬂkg@cieggseaggg C'%’(E%&ﬁéh% gt gnd of ég%re

tubular. body operating frgm the head of the sealing, member, hs.ensuring 2
total antibacterial barrier even after 25 multiple openings and re-closures o

the vaR& CoRifectBE @ SECHHdlY, Lthedpeming &t rétidsure Geration G ke
dédmmenication betweerntie ihlet end ang the outlet evd ofithe gonnectorlar
when inserting anchiiesiemoval 030 the datrogueer respegtivielyds ensirebhe
reliable and repegtable, withqutany risks of malfu ”&QRQE&@%E?H%W

the patient connected to the valve connector to serious risks. This also

derived 1o the Fatt thaf thE hunBEr St ovifg fiechaniCal Members s 35°
reducéd- &5 tee nivsisund ossible. 31 oThlelyS #s Knewh Enrié@oPirening
dapableofisatisfactosiybeatingatty slightaoverpeessuinesitikat.might occur
therein during;its usenandibguarantees anefficient resistancs.againglat ent
gﬂﬂ%g a'%%'f ?gg%&%:nnOﬁf@?h‘%%%ﬁthfsc'é’g‘s’_(/e pr,dgactivated condiion.. ..

(“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.



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 object of increasing the airtight sealing of the connector in its activated
condition, or in the elastically deformed condition of the elastic hollow
element of the sealing member, even up fo internal overpressures far
exceeding values in the order of 100 15psi. Such object is essentially
attained by virtue of a substantially inextensible annular member surrounding
the elastic Haliow! elemerttdrd axialyslidingmnsidésaid tubular dodylgpono£
displacemest of said elasticc20 head batweenisaid closurg,and OpeANgthat
conditions, . Furthermore, the hollow spike conyeniently, has anexternal o
annular projection suitable to interact with the sealing means of the elastic
hollow”&lefmeht arid'in the BparitRg ToRditibhdf the Bfdstithedy th8 ¥+ 7e
aboveRigtinedSanfulal mermhber Sarundimy the efedticHolibW: édment is
arranged atamsubstantiallyraxiapesitianof such external annular projection.
Due to this sglution.idea, theivajve coppectar ageordipg tefagdnvention isne
provided with an improved 3 degree.ofreliafiity. uaranteeing the atight

. . rev.ui
sealing in Its actlvateg condition even in case O? generation of"overpressures

thereif PEACHIARG up o VariePifthe ofdél of BoPpsitaiTd abbvetin itgas  the
ddtivatgdieoridition. 353Brefdescriptioref threidravings kalNow, thé the
inventiosrshalt be desegribed in detailiwith seference; ta the attached drawings,

strictly provided for exgmplifying and non:limiting purposes, wherein: 5- figyre
1 is a schematic axial sectional view of the valve connector according to a

. h 1 1
first erﬁ%gﬁﬁﬁént%F the sealing member, even up to 1i1nterna
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




the invention represented in deactivated condition, figures 2, 3 and 4 are
views analogous to figure 1 representing the valve connector in various 10
successive operating conditions up to the condition of complete activation,
figure 5 is a view analogous to figure 1 of a variant of the valve 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 configubation of lamother20tcomporent, fidure Bshowidan enlargedhdew
of a detailof figure /e and figure 9rshows anenlarged-view,eka detail oft1y
figure 1,or.figure 525Detailed desctiption of the inyentign, In,the oo se,
embodiment represented in figures 1-4, 8 and 9, the valve connector for
infusiofmietitcal lines according to the invention is generally similar to that
déscribed andfiligstrgted in abeveinbhtiched dégdmenpectional view of
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the wvalve connector according to a first embodiment of
the invention represented in deactivated condition,

- figures 2, 3 and 4 are views analogous to figure
1 representing the valve connector in wvarious
successive operating 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,

- 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
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.

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 in abovementioned document
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

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
engagetrerit] § inatgenerallyvdonventionabamahiey, withieemale 1Lsienote of
Luer-Lockponnegtioarmemberof a fluigbintrogducerfos exanle represented
by a needlejess syringe. The injet end 4 is fitted tq a generally, cylindrical .

intermediate portion 5 followed by a widened end portion 6, also 10 generally

g
cylindricai*t Tﬁrél‘?rﬁéﬁﬁ]%u?fé%ge theinfetBhd™a has a'dffinafeamnital
part madedwills el chanfely 7nana the ifterRarsurfdde obthertintermiediate
part 5 hasy HLsuecessioretowardsitbedimnal portion,ulib cylindrigakand, for

frusto-conigal pottions. Anintermediate-eydindrical podionsisjadicated with &
and it defings a sliding guide suriace described hereinafter, The hollow spike
2 has a base generaﬁy indicated
portion 5 followed by a widened end portion 6, also
10 generally cylindrical.
The internal surface of the inlet end 4 has a
cylindrical initial part made with axial channels 7,
and the internal surface of the intermediate part 5
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



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 valve connector
1. Such end could also be shake like 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 suth arhufarctlange 26 isalkibutardpdst?8 inctuding@rinitialporfioand
having a eonical surfage 29 divergenttowands: the-eutlet end 10 of therter .
conneggocgjgo%p%%ci b¥]gogylln,glﬂlgal g%t_goéBBO{%de g\g_th asingle I@Eerg?

f
through hale he 35 C%I,indrlcal portion 30 has - at its free end - a c osed 6

tip 32 faing tHé gt eRd 25t thethButar b3dy L ahdodatad 4t a'divah axial
diStan&e i the lafter. Profeicting from die tlosehip 32 id-ating gfhannels
radial/axiat prejeetiens 33rangiilady spaceddpsuchrayStnanner taldefie bed

radial/gxial flow chappels;therebetyeep - inmanney correspRending (R tatent
descriggq Ziig&%gfilted in the previously mentioned document
6 . ’

EP-1834

In the embodiment described herein with reference
10 to figures 1 - 4 the closed tip 32 is fitted to the
cylindrical portion 30 through a conical surface.

The sealing member 3 comprises, in a single piece,
an elastic head 35, an elastic hollow element 36 and an
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.



In the embodiment described herein with reference 10 to figures 1 - 4 the
closed tip 32 is fitted to the cylindrical portion 30 through a conical surface.
The sealing member 3 comprises, in a single piece, an elastic head 35, an
elastic hollow element 36 and an 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
complemeritaryntedthahobthehintesal saface bk thet20tinfet erdd iAsudls aa
manney:te-be accampmedated theyesn asdepresented in figures 2rand 3-with
slight radlial clearance; or,withgut sybstantial interferences in gclosyre 5,1 o
condition in which such head 35 is substantially undeformed and substantially

flushed"fith*25 fesplit i the frfetBnPped due to the elasticity of
TReeldstehesriBbconvenidntlyfasthe cenfiglation represenitéd nharetiprial
detail incfigurer9 onith anrerd wel 3carhavingarnwexternalsuttacedslightly the
concaveg apd %M‘%ﬁf@éﬁn%@r E%‘“eeséxft'_%blég,Sh@H@_Qﬂ”iﬁBe Hlustrateds o e
mannetg.?nréd contgeected lo thi% I?ltle{nal wgy of tglg se%IrLr}% (Er%elr\rf\ger 3C1'lheroggplga
genera fy cyIin&rlcal art 35¢ followed by a first portion having a conlca?.

surfac@%é?%‘&ﬁ%ﬁlzjr%oﬂ%ﬁpéﬁﬁ%y@s@@dﬂﬁﬁ pBftich AYFNgS4 BbRtat 352

Surfacd 35envwithtgreater conicity. 7 Formed through the wall 35a of the
head 35 is ajresht eraxial neteh-38 Whietrdpdhe tingdeforaeds elosurey 110w

condition.of the elasti¢ head 3%@&%!16 iplet end 4..is maintaiped gripped due
to the el_astlch of 5 the head 35. In such conditjon, an anti-bacterial

protectioh barrier s formed etiveh the ifdide of thE Valve 8oi&ctior and the
outsidé “eHsaringPacthe sametihethé pbsabilityof anTetfettive efearfiigcal
danventienalbnperformed bynmeansioba swabsoakediinag 10disinfectant. is
The extgmal Jateral surfage of the elastic hollow element 36 has a general

configuratiop, complementagy. with. flearance o that ofthe Interpal syrface of
the tubular o(ay 1,?1avmg cylindrical and frusto-conica
36 through a generally transverse wall 45

element
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



15 portions. An intermediate cylindrical portion is 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 is gripped and blocked axially against the
annular shoulder 26 of the 25 base 9 of the hollow spike 2. Internally, the
sealing memben3dd formed withng firstraramilargrojectiont4? andrnwitted the

second-amwdari projectiont48axially-spaced fram eagh etherand adaptec to
respectively define, throygh the method 30 9Ht"<5‘89a*1%reﬂ?ft§ﬁg%£‘£5t and

second sealln member. In the closure condition of the valve connector

represehted il ﬁ&u r&1 the fifst inteFnat 3e &M EmbEr 47 6F the S&él?ﬁbtly
membe¥ S5 Hrrdritet inhsealing dottactvdgdifst thelsufade 6fthentip 32 of s
35 thethaollowd spiker2, while the seeond sealiag memberd48on 56 adapted

to cooperate, in the manner outlined hereinafter, with
the sealing member 47.
The lateral hole 31 of the hollow spike 2 1is
10 usually hermetically isolated by the sealing members 47
and 48 with respect to the inlet end 4 of the
connector, whose communication with the outlet end 10
is thus 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



8 is arranged in sealing contact against the zone of the cylindrical part 30
adjacent to the conical part 29. Such zone, illustrated more in detail in figure
8 and indicated with 30a, has an external diameter slightly 5 greater than that
of the cylindrical part 30 and it is formed with an external annular projection
56 adapted to cooperate, in the manner dutlined hereinafter, with the sealing
member 47. The lateral hole 31 of the hollow spike 2 is 10 usually
hermetically isolated by the sealing members 47 and 48 with respect to the
inlet end dsofrtheccomniector; whosé eommunicationawitiethe outlet end 10 is

thus closeds Defined hetween thehase 37 of the-elastie sealing 1hqvermbera3
and the fpustorconical part,29 of the, bellaw spike 2 is ap gnnular chamber 5Q

which communicates with the external of the valve connector through one or

more Passagesthad8 in th& Basé 9% the ABIloW SPike 2 and wHose'iRterAl
pressureds thie e atmosphéric 20pressuet i InBRzded with 554s ahence
substaintiadly irextensibletrirg, fan examplenmade-of2jgid plastic avatetiahead
which sepresgnts. i {ourth.Sorapoyen’ ol e connegior and xiemaly e
surrounds the elastic hollow eleme 0 e sealing m r 3. The.rin
o5 is S e Gito e Sy el Sch 45 o The St Rl SIS ent 3.
at a sUBSERRTAlR BASY pOSHien WithIREPLELIRie SEalindEMBRTDE 42 Bhei

i$ Quidetewitta Eleatance intdre axiay slidingamaniér dlongdhe witerrral 30l ar
cylindricalpartiors 8 of the tububaichedy 1. The fing33 sraydse pravidethstic
internglly, {p, thednggian zone thereof, with an, appular projection not visible in

the drawing, havmg}the function of improving its rlpping on the elastic_hollow

elemeht'36. 3545 mentishal figura reptesents the wateright o cloSire ¢

conditihloPthesvralve conhesidic 2Given that the tip of a needleless syringe

drsa cone-shapedddiergntroducensehematicaflytard partiadyindicated withe

Sin ﬁ%r,e gt)Hé I’Q,%t@ﬂ als 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.



5 the front against the elastic head 35 and hence inserted into the inlet
connector 4, the elastic head 35 is pushed axially towards the inside of the
connector due to the elastic deformation of the sealing member 3 and, more
in particular, to the deflection of 10 the wall 45 of the elastic base 37 inside
the annular chamber 50. The subsequer?tchanslation of the elastic hollow
element 36 causes a corresponding movement of the ring 55 towards the
frusto-conical part 29 of the hollow spike 2(figure 2). 15Proceeding with
insertion ofilie emtroducer ¢figdrec8), the watltds contidues-toeundergooducer
deflectien dnside the ansular chamberR0, defermingnrpgegssivelynThe the

elastichead 3x.and Pl‘!f glagc,hollow element,36 of fhe sealing member 3. ;
then slide progressively into the 20 tubular body 1 and along the tubular post

28 of the'Hollow spike 2.1R stich Ahaniiet that the fitSCsefig Membet 479
moves'alayfrom the coniced sbiface 3PaN6rT the tipP32 hwhite des seeand of
sealing membet 481sligtestalpagdhetconical parti29p25Simultaneously, thel 1
projectigns; of the:tin-320f the hollew spike 2 start tositeract fromuinside with
the elafséié: h\(;:'aafl 35 VgQ}?Qé dggrto its djC tchtivi% c%nr}‘iggratioinnand ionrl glrttilcgrllar
due to the annuiar cavit sﬁape 3'13[3 and the presence %??he %or(fion aving’
30 a cBhical Stiface’35d, &0 die t3'tHeCaRiartHrastexerted By the introdticer
S Ggaimstthed wallofastip 85a, i3 subjected fo atradial axfalalastide 31 and
deformation makiag the walbef.the tip 35a to acquire a configuration radially
dilated outwards, jn,such a3 manner to. start opening the pre-shit 38, 40, .
After a complete insertion of the introducer (figure 4) the [%re-sllt 38is entlre!g/

open, WHilsthe firStseXling member 47 & Srranged beRbath the fateral hofe

31 of theoIRNF spikey2. TRESEEHRE sedling SThemberdg i movedbypular
slidingoup te the widest paft oftthe cohicak parti2@ ofthe ihollewcspike 2aandr
the wall A5 s gntirely.deflected intothe annular charmaber 50, dhevalven in
conneglor s tius nan opening candijan, with the iletend 41n e o)
communication with the Quﬁet 10 end 10 through ﬁwe.pre-sﬁt 38, tﬁeliaterala

hole 32 AP fibUTaT post28 T fiFsuch caﬁaiti%?ﬁ the Sedlifd mefber 47
of the eldistic Hdllovr efement 36 antkthetendemialtring 55eresubstantiallylet
armangebatithe extermat agaulas ikhyprojection 26 of the.bolew spike Reifoer

such asmanner io guaraniee a light apd safe sealed closure even;ipcase of

occurrence - inside the connector - of unusual overpressures in the order of
300 psi and B0ve Gue 15 WHIdH e Fing 55 RIPET hranalites towHds thé ™
ouﬂet4r 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.



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 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 31 is once
again isolated by the sealing members 47 and 48. The ring 55 thus returns to
the 30initiallposition. vakhevariantidustrétedan figuses 88 Dis géreraty Low
similarstoithe embedimentdeseribed praviausly,gndthusconly thediierences
shall be describeq iy detail, using the same reference numbers 35:for the;

t
identical or similar parts. 11  In such variant, the tubular %ost,28 of the

hollow'jsike 2R cyfifidficarinterfally “6Fit i€ Withott the PBRHSH R&ling a T¢
conical stfface for conrétting withlthe fip hicier 32 b the Previcls tubular
embodiment. 2Fheis interoally egindricaliconfigyration of thevtubular pest 28 ,is
shownshetterinfigurg 7:showa inswhigh, justdikedn figure 6; ake the pasgages
indicateg wif 34 that put the ghamber 99 incommunication wilh the ) 4o
atmosphere. i viously,theconstruction details and the embodiments may
widely/at§ it Féspect to the description and illustration provided above,

without for thiy Feasary departing frownthierscopecof thelihasntion asrdefingdhn
the claimSodbments may widely vary with respect to the

description and illustration provided above, without
for this reason departing from the scope of the
invention as defined in the claims.

15



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 the introducer (S), and an outlet end (10),

a 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 c&hbIMscation with the cavity of said
15tubular body (1), and a sealing member (3) including:  an elastic head

(35) having,a pR‘?a%‘!le(C”%kﬁﬂ@é‘%?‘ag}é@”ﬂ@%%” aﬁ%%‘éreﬁ?f‘d%'r%u@ﬁﬂ{d

inlet end (4) of the tubular bod (1) wherein said pre-slit 2 (38%5 closed,
said ef25tilFE5d (35)being a%aﬁ Fhovesable Against SARf ¢id588 tip (32) of
the hollow spike (Zt)uﬁﬁéﬁlfns@ﬁféh of(daid irtrotREerys) intolSaid inlst erld)
(4), fodinteracting fwith said closeditipg32) takingan elasticallycdefamned and
conditign of,29epenring of sgyd pre-slit (38),  an elastic hollow element (36)
joined to said hea% é% % mter ed l?gt)ween said tlébulaa>g ba @ (1)1%@% satge
hollow splke (2 an

means (C47a 4%3 in contact with said

hoIIomF?ﬁ'RéXZ)Ofcoriiéﬁa ué(%a Reral hoR\B1) Wit fespeCt Ffife T1P
cdvity 68 fhe fubulacbedy ¢1)wheh saigthedd (35) istarrandged irthecdy (1)
abovementiened undeformed closure eordition,said elastic hollovselesienie

(36) ingluding.an elastic thiyst means; (36, 49) fending,tomainiain said haad
(35) in 35 S%Id closure (iondltlon glceon}%rﬁmgpaabase art (37

aving ateral ced 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) Jjoined 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)



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) which,
during the axial movement of said elastic fead (35) from said closure
condition towards said opening condition, bends inside said annular chamber
(50), and said sealing means of 10 the elastic hollow element including an
inner arfnularaprojectioalthepeof imteracting With antextéral annulge prajettion
of said-hollow,spike inthe.apening congditian ¢f the elastie.hgad, and further,
includig{g% subsztsa\ntially inextenséblf,annulartrk?erg}per §55t)t15 surrounding
said eldtic hollow eféméfit (38) And Glidedih an-axially Siidihg Manner 22+
inside saithRsuldPBody ¢B)1GhdtrdRsphicemert'of dxid fastieiiesad (35)said
between said elosure and openingeeenditiars, in sait-epening. conditien saigd
annular,memher S).heing.aranged af 2,20, xial posiion sbsiatially o,

corresponding to said external annular projection 556). . Valve connector
accordifig ¥ Tidim L, wierginSaid ahnulaf Aeniber (557 Eigid 195 clasure
Valve condécttorractording 40 shaimh bpeherein saidiineans, fobsealing saidde

elastichallov-glement (38h.akthe sealing member(3) camprisea firskand -
sl%cong}ilntererlaal1 S<;51tnlnulag J)J[r%evsztiorll éf{é 48).axi§I+y spaced 3Q from each oiher,
r a

arrangedon opposife parts W|therespe8%: to'said lateral 14 héfén&rl) of the °*

hollowPspsike €2} irrthe gsevementished elasuraidonhditiors 6t saitPélastie head
(35), ayswbquwhmnthed&st (44)ts adﬁpJI_edvto irﬁpﬁa@_ withnsqid@e;terqglening
annular prejection (56) of, the_hallow spike.a(2) In said,opgning Gongdition, of
the elastic head (35). 4. Valve connector according to claim 3, wherein

said firSt AP iar Frojection (@A7% i€ RidiRtained, T Said ElosuféeBSHdition 6F tHe

@asﬂGMQawggﬁﬁmg salid elastic hollow element (36) and guided
in an axially sliding manner inside said tubular body
(1) upon displacement of said elastic head (35) between
said closure and opening conditions, in said opening
condition said annular member (55) being arranged at an
20 axial position substantially corresponding to said

external annular projection (56).

2. Valve connector according to claim 1, wherein
said annular member (55) is rigid.
25
3. Valve connector according to claim 1, wherein
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
30 from each other, arranged on opposite parts with

respect to said lateral



10 sealing contact against a conical surface formed in proximity of said
closed tip (32) of said hollow spike (2). 5. Valve connector according to
claim 3, wherein 15 said first annular projection (47) is maintained, in said
closure condition of the elastic head (35), in sealing contact against a
cylindrical surface arranged in proximity bf said closed tip (32) of said hollow
spike (2). 20 6. Valve connector according to claim 4, wherein said second
internal annular projection(48)is arranged in sealing sliding contact against a
portiombawing3a conical serface(29) op said Hallow spikes ()25 ety ioned
internally-delinits.said anmiar shambes (59) andi it isidivergentstpyardsisaid
outlet gnd (10} gtthe conneetor, ;¢ 7 Malve coppegtor according fq, claim,

1, wherein 30 said annular chamber (50) communicates with the external of

the cORRBEIIE. 2 Wdlve E5AMEGOF Secofding t8claim®L, Wiersih saifd <<
base pedt (37) Gfthe elastic MrusPhfBans of Saidt3Bsealingtrhentiserd(3) i )15
blocked axially between said tubular body (1) and a base part (9) of said

hollow spikg (2)v9: Yalve sonnector accerding:tg cladm d; wherein 5.8aidein
elastic he%d (,?52 of the seallinrg membert(3)> IS arranged, in said closurg .
. T ] [ ! 5. €
condltl%?ﬂ substantial ynvr\}lLtlhoau_t rﬁéu%F ?n%eﬁfe?engéaﬁl selud infet end ](ﬂzof th%erl
tubmaﬁﬁbay(ipsure condition of the elastic head (35), in
10 sealing contact against a conical surface formed in
proximity of said closed tip (32) of said hollow spike

(2).

5. Valve connector according to claim 3, wherein
15 said first annular projection (47) 1is maintained, in
salid 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
6. Valve connector according to claim 4, wherein
said second internal annular projection (48) is
arranged in sealing sliding contact against a portion
having a conical surface (29) of said hollow spike (2)
25 which internally delimits said annular chamber (50) and
it is divergent towards said outlet end (10) of the

connector.

7. Valve connector according to claim 1, wherein
30 said annular chamber (50) communicates with the

external of the connector.

8. Valve connector according to claim 1, wherein
said base part (37) of the elastic thrust means of said

35 sealing member (3) is



1010. Valve connector according to claim 9, wherein said inlet end (4) of the
tubular body (1) has an internal wall formed with axial channels (7). 11. Valve
connector according to claim 1, wherein 15 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 opefing condition without traversal of
said pre-slit (38). 2012. Valve connector according to claim 11, wherein said
elastic head (35) has an end wall (35a) having an internal annular recess
(35b) ¢conmecied toctivel iverhalitwak of theisealingwembéro@) thfoughead a

generalhyseylingrical party(85¢) fellowed by afirstportion 25 having a conical
surface (35d) with lower conicity and by a second portion having a conical
surface (358) w{;h Preater conicity. 13.Valve connector accordinlg to c}llaim 1,
wherein 30 aid AnntlarTReAHETE sGf6anding the @lastid Hollow eidfent At
ary axiaPpésitiorrsiiistamtizly coffesparidirigifo seid timer anpiarprdjéttiort
arranged, 1in said closure condition, substantially
without radial interference in said inlet end (4) of

the tubular body (1).

10 10. Valve connector according to claim 9, wherein
said inlet end (4) of the tubular body (1) has an

internal wall formed with axial channels (7).

11. Valve connector according to claim 1, wherein

15 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 said pre-slit (38).

20 12. Valve connector according to claim 11, wherein
said elastic head (35) has an end wall (35a) having an
internal annular recess (35b) connected to the internal
wall of the sealing member (3) through a generally
cylindrical part (35c) followed by a first portion

25 having a conical surface (35d) with lower conicity and
by a second portion having a conical surface (35e) with

greater conicity.

13. Valve connector according to claim 1, wherein
30 said annular member 1is surrounding the elastic hollow
element at an axial position substantially

corresponding to said inner annular projection.



