"VALVE CONNECTOR FOR MEDI CAL LINES" * * * Field of the
i nvention The present invention relates in general to
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haenodi al ysis . Mre in particular, the invention
relates to a val ve connector of the type conprising a
tubul ar body having a male inlet fitting with externa
| uer cone, which can be coupled axially by friction
within a female fitting with internal |uer cone that

is to be con 4 ne (for
exanpl e, t\ﬁd m%ﬂéggiﬁ'ﬁ%ﬁhﬁé It'ﬂ\%eér goi ng
dialysis) . The tubul ar body *has an outlet fitting
deS|g d,t0 e gannected lea second section of the

li of a dialyser) , and
vaIveTﬂﬁanSQﬁQﬁe%%nt?EVﬁﬁﬁgOﬂheJﬁ%@ﬁéﬁ% olnf| @gneral to

b%ﬁ%@ﬁﬁt&ﬁ% i nkgt ange@utdet fitdddngs. rAtrat ec@bmphe for
prior art A valve connector of the ‘above sort is

dESEHEd &Fd S+ | ustrated in the European patent

appl | g@trieoniNo. p&Pe 174TTHPAL He | eichvemitinen namd adfest heo  a
ent Ilcant ai n I

PrESS SORULSAIL " AR L AMSEAOE oLl TSNS noy

t frreezged @xtneﬂﬁallrtlﬁbijl énténemsmmfo @ét@ngaéedw cone,

S%ﬁl%ﬁpgcgﬂ.tﬁg fé%@%féé'téﬁiﬁl&gﬁn@manfkﬂk%ﬁ%%]_w1th1n a

ar elenment that can be di spl aced axi al

éﬁﬁﬁﬁetfﬂ¥%énguU&F§r%ﬂﬁﬁFn@%elV§Fvéxﬁﬁhh§X%Fels to be
CQ;'bSid rietdﬂe%df | thy & fiﬁgsvgé&eldha@m&gm Ql_fll’&a hofé:omeb@zdyle,
nmaae el astic ra re Cc
i B Uienea PALERcA 37 by Sbarh T M b s L SLe)
elTerent unhienr t hodyi awp\eed, owtbethéltEHagedeaugH@ﬂ to be
f%%ﬁﬁ%&é&fﬁﬁ§%gsecond section of the line (for example,
the tubing of a dialyser), and wvalve means for
controlling the passage of flow between the inlet and
outlet fittings.
State of the prior art

A valve connector of the above sort is described
and illustrated in the European patent application No.
EP-1747796A1 filed in the name of the present
applicant. In said connector, the male inlet fitting of
the tubular body comprises an internally threaded
external tubular element to be engaged by screwing to
the female fitting, and an internal tubular element
that can be displaced axially with respect to the
tubular body. The valve means are constituted by a
transverse diaphragm of a hollow body made of elastic
material, equipped with a pre-cut that can be opened
elastically by said internal tubular element when this
is moved, wvia the female fitting, from a retracted
position of closing to an advanced position of opening
of the passage of flow through the tubular body in such

a way as to open the communication between the two



position of closing to an advanced position of opening
of the passage of flow through the tubular body in
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twosections of the nedical line. Set between the
tubul ar body and the internal tubular el enent of the
inlet fitting are slidable sealing neans, and el astic
nmeans are noreover provided that tend to keep the
i nternal tubul ar el enent i n the retracted cl osi ng

!
s@%ltcﬁtl}%gls Ifonf( \Aghfl St&e §%nt ejrrﬁig: e%lg Eﬁtcwe:nvg “¥oular
c@m@ctandam dlluugetr@atlhetdbuﬂmentel\meIEP pﬂ??@@ inlet
%rr%ﬁlé Ysihpgaded Jubul Iﬁé%nt 5 tél%s’ﬁc,e means
| nI et [ léh E

tting I's I Xe pect totetuuar
bGdy areEeeVen pé@ﬁlﬁ@ﬁne@%t §§F1§I 150 t kepBwittyp internal

Oreming rofc tdig=passage Hef fé@Wﬁ&f@@UgmobﬁﬂgV@déit1on, in

conne tor i S obt ai,ned fol upqn axi al e
CTRIG: FaIo T EI At 1E3 R hoi S (oFs COTeC T rar the
maligd EIJsetmftJetztrluweM th external luer cone as a result

of S“gﬁ"" tnfg? hval % femple fiLt Ia%o\ll\_ﬂé 2191’ e§8ectt e %éggment

i nternal l readed éexterna ar ement
rT&lce |Em-éi7 47 %ﬁﬁfngh%ﬁ@ﬁmbms@sr%&@%ﬂ wl@,‘@l%ﬂéeﬁ%ﬁment

Ofy £ Rg, d %ﬂ@ainié’@ukﬁftﬁhgnggt faf e il erddp&it to the

|tt|n in the direction of the outlet fitting

tﬁﬁ%’dﬁ‘rt hePPHE- c@ Ui aphir agh of L2Fk elfadmied boﬂ?t%‘ﬁrally
trt%fe?&@\/Mleea{]tSenﬂﬁ@ @@Piﬂ?@ueﬁfﬁsﬁ@éﬂ 0g aflcthe:passggethe
0 OW. n t event ual i f th :

c e orcorirheee% %CC%%enPg)éF&nggcurfgoliLlng%ruse gpm% “axial
betnyegrentane: f effal hd i theimeg eanfithengalwl inl énteineilngluer
Ofcdie ditl 870y nt e gﬁ%ﬁg of; ddee.edl Al 1482 cone

connect ed to said femal e as has been
s@sd, ai Faheltcasd ofchreWiedpdifal 1}@?5 ﬁﬁ?mﬁéleu diftfdng with

S%@ég@&tcoeeecwg tinhidren et & erMtrd=sieslibgerhalt heubular

rléﬁéﬂ@htgncgntr0||%%ale inlet fitting. Screwing causes
axial displacement of the internal tubular element of
the male inlet fitting in the direction of the outlet
fitting, through the pre-cut diaphragm of the elastic
body of the valve means, and consequent opening of the
passage of flow.

In the eventuality where, during wuse of the
connector, there accidentally occurs unscrewing between
the female fitting and the male inlet fitting of the
tubular body, the section of the medical line connected
to said female fitting (which, as has been said, in the
case of a haemodialysis line, is the section connected
to the patient) is subject to the risk of uncontrolled
opening. In fact, in this eventuality, whilst the
communication between the inlet fitting and the outlet
fitting of the tubular body is interrupted as a result
of the closing of the valve means following upon return
of the internal tubular element of the inlet fitting



opening. In fact, in this eventuality, whilst the
comruni cation between the inlet fitting and the outl et

wo paoviosrgef the tubul ar body is interrupted asPEI/IB28/00126
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of the closing of the valve nmeans follow ng upon
return of the internal tubul ar el enent of the inlet
fittinginto the retracted posﬁtion, the female fitting
can di sengage conpletely fromthe male inlet fitting
of the tubular body, thus freeing the flow towards the

Ou%§£8e1${ tQ%t%%, %époggéﬂg hrsnjﬁgc%%%glgft%h?tin% can

Ical Tine, 1 the dramatre consequences
r e@@ﬁ@nﬂﬁgﬁeﬁﬁmﬁﬂeiﬁ@ﬁﬁaﬁyo@f thise madeentilenr The tomeserft the
| nvepLiop B@Q?es%ﬂb§ 2R cbpLovereRt Qf AR ONRE the outside
according t docunment, No. EP-1747796A1 and has _the
obP&cthBf Ca%ﬁéaﬁpﬁgnahélarsamﬁéevééoale@ér ithed Maseve i r%Llner
thﬁlﬁﬁse1ﬂﬂaaCdkdﬁﬁtab unset exign & s t he Hisemal €an result

ﬁln% fromthe male inlet fitting of the tubul ar

£E3 Wdlng to the invention, the above object is

ach|ev%@mmhamkeftbhehenﬁaotlbhat the internally

t hreaded, eé&%%@ﬂk q?%?ﬂ:ﬁ%ﬁ%e§gnﬁgeaﬂalmﬁr@b@hent of

fitting of t he tubu ee to tur
re’éb@c?n?oatcﬁ@ridﬁ{n@rﬁa? E%uqi@@u@%ﬁeﬁp &hd 174 t/R6AL and

fagtst hate t bigjE6t atabl evextennal tweul aragbearet @G ribed

the_internal tubul ar el enent arg configured in, such:?
we§PPREL , S hEASR ePhial SPUBACEORG [SRERFarigY of the

cofiphetle wi fhithitde fixdrer ndle | mefleconelet thetfenyl eof the

fiLting, S8 d engagenent between the rotatable
%%%%g %8¥§r el enent and the fenmale fitting is

obt ai nZé@C@ﬁdyngolﬂQm‘th@ upevieRahieni t itdle agbalve object is

di sphagsegent +ak ke ft%ﬂa"&qé'tféé‘lg vhheh RHRAUGES Anally
conseq uent axi al displacement of the internal tubul ar

o EhEntdog t%%nael.mu@ellfa.rtt%@m?%m%etbssﬂﬂ%% gflet

fitting of the tubular body is free to turn with

respect to the internal tubular element, and to the
fact that the rotatable external tubular element and
the internal tubular element are configured in such a
way that, when the external luer cone is axially
coupled within the internal luer cone of the female
fitting, screwed engagement between the rotatable
external tubular element and the female fitting 1is
obtained only following  upon an initial axial
displacement of the female fitting, which produces a
consequent axial displacement of the internal tubular
element of the male inlet fitting from the position of
closing to the advanced position of opening of the
passage of flow against the action of the aforesaid
elastic means. Furthermore, the configuration is such
that, when the rotatable external tubular element of
the male inlet fitting is screwed off the female
fitting and the elastic means bring the internal

tubular element back from the advanced position of



closing to the advanced position of opening of the
passage of flow against the action of the aforesaid

we@k@ghdweireans. Furthernore, the confi gurati onPCHIB0EI000126
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that, when the rotatable external tubular el enent of
the male inlet fitting is screwed off the fermale
fitting and the elastic neans®bring the interna
tubul ar el enent back fromthe advanced position

of opening into the retracted position of cl osing of

th |
 CRPREEeRh, LU 1 SRR B P PRl A5 008 e
i mespade | uef dolevof e fae‘i@mecﬁamdtuen@ermdnkéwe@ cone

thfém@iﬁ@”&Qﬂ?ﬂiy bB@ﬁIéénBya§¥§BE§9§Sw§&ﬁ19b%ﬁbn§%ternal
In the first P ace, in the ctase where during use of

t hEUBnFEeE of t%%?ef%%%h?sfhﬁtéﬁﬁrdental unscrew ng

bet weerhdies f eal enhfist tdng:egehméie, Mmalngpdrdait f biviagages
of _the tubul ar body, the risk of uncontrolled opening
of 2t hePReet o of the |ine connected to the femal e
flttlrﬁp(tw@|ﬁar$y pheceublngthennes&edhEGeadpaumgnmse of

J?t%pd'tzﬁleﬁ' SQ)CE?IE“'&@ %lttmdé}}tfa@ft uns%rewm'lg
thIS eventua It osin t he passage
t Hpdughe® héhﬁuﬁ/ﬂr@rleooﬂwtt#re% upRfngher d‘ffﬁjr%t iuaéﬁroﬁ i§fing

%hfflﬂhér&@%uﬂﬁ@ﬂﬁﬁd |eﬂﬁétr@%kiﬁﬁfn@ﬁ@?hﬁkgl%ed o enlng
i an e continyance, of the axia upl.i.n

FrOEL (TR bBERESATL HE | hP8r main¢ uSPTCSHE 5 Ehe Tinargmale
fifitmgn@ndtQQELEMﬂg¢namelmablm@mec@mné®9edak@ Hﬂ|@Btlent

&ﬁ&ggggin% E‘l on 0 cont r0ﬁ%pd§ﬁgd3%% A J]@t in

osing. A urt
fu1h1@1$ ongverigvahi bige | £&8singt heff aghet hapssaken tOIie flow

fe@@i@u%ht%h@gth%ugﬁgaQ%Quby;§§§@Wﬂﬁ@bWf%@h”réh%actlon of
rotatable external tubular el enent of the nal

fiERe nit b ide tubutiar %%ﬁ@en?opfoﬁpﬁgmaﬁgn1p§p€lgpttlng,
axdiadl dheplacenentarefe tde frenbeaikilt téadgplithe by friction

between the internal luer cone of the female fitting
and the external luer cone of the male inlet fitting of
the tubular body keep said section of the line in a
condition of controlled closing.

A further functional advantage lies in the fact
that, when the female fitting is engaged by screwing
within the rotatable external tubular element of the
male inlet fitting of the tubular body, following upon
initial axial displacement of the female fitting, the
passage of flow through the wvalve connector is already
open. Subsequent screwing between the rotatable
external tubular element of the male inlet fitting and
the female fitting produces a further displacement of
overtravel of the internal tubular element beyond the
aforesaid advanced position of opening of the passage
of flow so that the flowrate of the fluid that flows
through the connector is the same during the entire

step of connection between the male fitting of the



passage of flow through the valve connector is already
open. Subsequent screw ng between the rotatable
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the female fitting produces a further displacenent of
overtravel of the internal tubular el enent beyond the
af or esai d advanced position of openi ng of the passage
of flow so that the flowate of the fluid that flows
t hrough the connector is the sane during the entire

S n ect| en th fitting of
%@Eﬁgﬁha% gdy’ an t%t s gﬁfﬁﬁﬁ%@ Furt her nor e,
the vﬁhmhhammoaper&hBOWQﬁUHﬂﬁHﬁ|QHFRﬂtlﬂﬂxﬂﬁﬂ¢¢Epllng or

f%kﬂ%%?lgwgfﬁ%ﬁ%é&ﬁ'EhéngéﬁgiérEﬁE@PHﬁaEHQOQbéf%ubular
aci|itat

he rotation of the external tubular

ebefnt 1 of ftaﬁéhiuettaé thynget tREALLBDI T bédy, SHFeRal

p%%%@ﬂb&‘a@Yeh@ﬁﬁlQﬂEOEhQﬂemémé/Oflﬁﬁb@@ sect k@l ofubular
e nedical line to i ch thg connector is asso at ed

S, 'Brich HESYFPHEI GHY of OLRG tr & ngReTREC/OF Othes
| Reentioon o | thaowedécdésdrinegedc ¢ nwdéthi lthei tdonnector is
% % %Q%ee%el%h Annexed draw ngs, which are provided
non- I|n1t|no exanpl e and in which: -
Flgur@rleﬁs-% Afewng PGt nal section

of a T@EV%JﬁﬂﬁﬁﬁﬁﬁpﬁmﬁﬁPQﬁgwnget@e%%%lk@%ﬁﬂhiQﬁetall w1th
represented in the deactivated conditio

i rSESTENESed 2 ot PRe FIGHSE FTUHRIS, FY 3&{% 24% %rOVlded
viplewes_iymuyamtyo dfhatornfl iiigiirey ]examph]ieﬁ:famﬂlm winech

val ve cannect or |n the actlv d co 0

wher e i t % gpen t0°t he ow o%'cf %ge%l gh %Sn%ltuﬁlnal
i$@£hﬂmwvs®ﬁl|@’tYﬁlh@SGQMhWQQPﬂKB aceﬁ@dzng\Mﬁ%h the
shows.fheval yg szegeﬁ%er iR and nh%%t@%%%tt%dcotﬂgh&iﬁ’ﬂon,

bet ween the deacti vated condition illustrated
Filgere ¥her@ tiffe ldctGhpitesy to the flow of tuia;

- Figure 2 is a view similar to that of Figure 1,

which shows the valve connector 1in the activated
condition, i.e., where it is open to the flow of fluid;
and

~ Figure 3 is a view similar to those of Figures 1
and 2, which shows the valve connector in an
intermediate condition between the deactivated
condition illustrated in Figure 1 and the activated
condition of Figure 2.

Detailed description of the invention

With initial reference to Figure 1, designated as a
whole by 1 1is a valve connector according to the
invention, basically comprising a tubular body 2
provided coaxially at its opposite ends with an inlet
fitting 3 and an outlet fitting 4, and a tubular
fitting 5. The components listed above of the medical
connector 1 can all be made of moulded plastic
material.

The tubular fitting 5 has a portion 6 designed to



condition of Figure 2 . Detailed description of the
invention Wth initial reference to Figure 1
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according to the invention, basically conprising a
tubul ar body 2 provided coaxially at its opposite ends
wth an inlet fitting 3 and £n outl et fitting 4 , and
a tubular fitting 5 . The conponents |isted above of
t he nedi cal connector 1 can all be made of noul ded
p astic _mater ._ The_tubul a flttln 0
§Oﬁﬁ§&tfét Tonn %f%ﬁ P PPr SF sec|olncaiﬁfloﬂ{rgé (rox
nedpm@ﬂdlrﬁhdfbubémgnmqanadﬂedmeng gormegttedunde ngoing
PaY 5gQi n Ae886P08ed by 7,
p%%te?“%%ﬂ%ﬂ%%lnz %‘E@ T g B e e
warichar ¢35 edPd nCRHR efim | s, theo VAE @ﬂ?@fl#%w. ﬁ@ gwhat

?&g@F%w%gbgba&hQDth%t fmﬁtiﬂﬁ|3ﬂof|ﬁﬁérﬁhﬁhlﬁrt$&ﬁy 2.
ubul ar DO

in turn be c nnected to
sectlgﬁeoﬁn%ﬂéﬂhe %EB}nglge % o '%xBHBF%artﬁ gﬁeep can in
t thirng lgd aodhatyser)to Theepomtd oxedtodént bé trbulmedical
flltltnlen f%r'sx%liln ed N keC ftqjgalr%al(%@r Ié)lcé( %é pas,

in-a generally onventl ona nin erna uer cone
8 andTae e>cwriah éndm&htb@dt@bulﬁﬂaf¥¢%ﬁn®|ﬁtﬂﬁg ghaped

of jthe Lubyar, Rody 25 ik L heypmalgad uershock typgerally
conprising an external tubul ar elenent 10 forneg m%%g an
d f

aFAEStR&rathr #3¢ 711 2ConpP&RERCar y 1965t hE°1fr e
t@&tkqm@uedwduﬂhﬂéédtqing 5, and an internal tubul ar

elene 12. .Sai nt.ern n 1 i

nnunt ail&l%y%ﬁﬁ al e (%fqﬁ“?égg%%fe¥ ﬁ% ? %EI%F the
bodyle?2 lubetheeh atyeeract@pbsitgomn r epiesentedtithular
F'eq En%njc apd ag, gvanced qposi bhon jn-dhe firegldon 11

outlet fitting 4 , represented in Figure 2
péé@ﬁﬁ@ﬂﬁﬁﬁ@ggh tfe the thread 9 of the female tubular

fitting 5, and an internal tubular element 12. Said
internal tubular element 12 is mounted axially
slidable, with respect to the tubular body 2, between a
retracted position, represented in Figure 1, and an
advanced position in the direction of the outlet
fitting 4, represented in Figure 2, passing through the
partially advanced position illustrated in Figure 3.
The internal tubular element 12 has a portion 13
projecting on the outside of the tubular body 2,
through, and for a substantial stretch beyond, the
internally threaded element 10 shaped like an external
luer cone 14, complementary to the internal luer cone 8
of the female tubular fitting 5. Said internal tubular
element 12 moreover has an axially internal portion 15
radiused to the axially external portion 13 through an
annular flange 16, for example with a polygonal or star
shape, coupled in a slidable but non-rotatable way to
corresponding internal longitudinal grooves of the body
2 (not visible in the drawings). The flange 16, in the



partially advanced position illustrated in Figure 3 .
The internal tubular elenent 12 has a portion 13

w@e@pee7sihg on the outside of the tubul ar bodyP@I/IB2009/000126
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t hrough, and for a substantial stretch beyond, the
internally threaded el enent 10 shaped |i ke an external
| uer cone 14, conpl enentary tb the internal |uer cone
8 of the female tubular fitting 5 . Said internal
tubul ar el ement 12 noreover has an axially internal

porti.on 15, radi used rﬁo tfﬁ’l%%(l lly exﬁerf@é\ﬂ ?%VULO” 13sts

tﬁF§U n aﬁﬁdfar ? ange or exa
palgegorsd] en sxratrelsrkmbean@@dpkedarneatslq@é@lle but of the

nanp{AtAt a&+ & Way taﬁdcgr %se%qﬂagm terpa ntained tlﬁanks

| ongi t udi nal grooves of dy 2 (not visible in
drietni R§€) acﬂ'h@nf | @hge 1@01|1ﬁwt heteteakt dipFosiod oﬁlaSth

I |n{abt53txflailed 1N [‘Hffﬁalttrells , lm%tﬁ@o@@gﬂ ln%hbamamtl@un@d in

an a arr St coO a t he u r

LA &Y PR AP et ot 2o HodP e TRac§Fey tne
halrdlew efieneintg denof ¢ led acsmtbetmfettmg 18 thateps.

i nt er po; tial| t t
e f TSR SHORLADUIALY off B1obHI e il (Y W1 BLE forms
trﬁelhﬁnarénarlltyuweletﬁ@ﬂ@monsrhu% %léﬁﬁnfuﬁﬁgéoﬁf as has

eliastd csapgeriq éﬁa@@iEOWﬁiﬁﬁﬂméﬁn%h@|ﬂhﬂé¥ﬁé& tubular
functions: a first function, %s has been sajd,
I

of
el AFI | hllasttﬁ‘f’afﬂé i'ter BEFTRGhECarPeFEhent/ 12 second
t afaradsi drhe oifet s attiedl posiddlonpfa Wesoptrfrdret | DB aff the

| | _of. t 4 |
SIAELS, Seplyghy b8 Pt 0 A58 AFcLuRY oty ol ERRL
valadeich ipas sagevai véd owasetameeno f he liow ebef:WtEﬁhngtf@ apglet

the Qutdetsfilhi pged o%%l%%eﬂﬁﬂ¥ﬂﬁ%l@qu @he tﬁbﬁmgr body

enbodi nent descri bed, the hol enent nmade of
elastic material 18 has, at one end, an enlarged part
19 bl agkednket @ﬁﬁﬂd&fﬂ@n‘tUb@é@trb@Q&, anthd heycautdwet element

fin%a&:ieng 4 anc!L rrEd Incte(;"rrina . 3&8 th%so,nea%r one end, an
enlarged part 19 blocked between the tubular body and
the outlet fitting 4 and formed internally with one or
more i1ntegral seal rings (not visible) in sliding
contact with the external surface of the portion 15 of
the internal tubular element 12, and an opposite end 20
resting against the annular flange 16 of the internal
tubular element 12. An intermediate part 21 of the
element 18 has a wall elastically more compliant in an
axial direction, conveniently shaped with alternating
helical ribbings and grooves, for example, in the way
described in detail in the already cited document No.
EP-1747796A1.

Furthermore, the elastic tubular body 18 has, in a
position corresponding to its end facing the outlet
fitting 4, a transverse diaphragm 22 formed with a
central cut 23 that is normally kept hermetically

closed as a result of an appropriate radial pre-loading



nore integral seal rings (not visible) in sliding
contact with the external surface of the portion 15 of
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20 resting against the annular flange 16 of the
internal tubular elenent 12. An internedi ate part 21
of the elenent 18 has a mallf%lastlcally nor e
conpliant in an axial direction, conveniently shaped
Wi th alternating hel i cal ribbings and grooves, for

anp th b il
T B Nt Mo LS 3PP 7aGAT Fur Cher 6 (RS
el asti @heubfitee bBody 48 hKas, poraiposilty opf the internal
CQ&&%%%F“%I@%%&E'E§ e@%sf@ﬂéﬁ%& opl ety fd t4 i BRaftfered

a transvers Ia hra m 22 formed with a central cut 23
t Fe Gig e g yprz@prtldﬁélr nEPT cat PRI PR Gs 4T eShFt WY

okfﬁﬁﬂﬁﬁﬁﬁpp[h§tevﬂﬁﬂiﬁ|f@&%oh@adbngbﬁmmeaﬂmih?transverse
en| ar ge ar e tubul ar . bo e en
TR ARt 1 SPST o1 e TR T s 231 Shenie 180T 1ow
deﬂugnake@ﬂnméht Itas a chanfered configuration

provi oqi %LjﬁﬁntQﬁr%%'”g Eﬂa&g gﬁgrﬁk 'f'%QC'nof the

what t he transver

conrespamdingteat @8tofnahe thlUlew eF §fﬂi8@telle(?reﬁ’t1t118 “the

Accrdinng tochbeagrimary sharagkeristisr of rikeing 3 is
i nvention, the external tubu“g{ elenent 10 with the

| AT LS 13 SF eI 12T i 181 ngSs i turn on the
Cangdultast edhdayy aor.i ngamdt thiadtalsléreeine tnurn db thes a

AR st | AR, | R eM, B deamone,

foﬂdlomwgmp@poan axi alxisdapsasprrentdéeupl ¢<Pﬂg]911-)1ﬁgan on an
26, of £ hend ububara badyg¢ 2. According

to az}urt er pecul1tar characteristic¢ of t he |nvent|on,
sald|AﬁQQ%ﬁﬂQ9r?ﬁgﬁuﬁu@Rﬁ%ﬁtHeFHéléérﬁ§§36ﬁ$?ﬁfs 1C of

I e nahvkhreae ,11sand thecprapeet ivighg nut 10 with the
corresponding internal thread 11 and the projecting
portion 13 of the internal tubular element 12 formed
with the external luer cone 14 are configured in such a
way that, when said external luer cone 14 is axially
coupled within the internal luer cone 8 of the female
fitting 5, screwed engagement between the I1nternal
thread 11 of the rotatable ring nut 10 and the external
thread 9 of the female fitting 5 is obtained only after
engagement by friction between the cones 14 and 8, and
following upon an initial axial displacement of the
female fitting 5 that produces a consequent axial
displacement of the internal tubular element 12 in the
direction of the outlet fitting 4, i.e., from the
position of closing to the advanced position of opening
of the passage of flow through the valve connector 1,
compressing the axially more compliant portion 21 of
the elastic element 18. The arrangement is moreover

such that, when the rotatable ring nut 10 is screwed



portion 13 of the internal tubular element 12 formed
wth the external |luer cone 14 are configured in such
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coupled within the internal luer cone 8 of the fenale
fitting 5, screwed engagenent between the interna
thread 11 of the rotatable rﬁ%g nut 10 and the
external thread 9 of the fenale fitting 5 is obtained
onIy after engagenent by friction between the cones 14
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pasi tl'sorla}fﬁepil%ﬁeﬁéﬁgabﬁegl gure resddrtsaid gonditanByerse

t%ig%ﬁigaﬁ(§2 % tgtern%lgﬁﬂgjaétféenﬁement 18 so that
the cut 23 remains hermetically closed and the passage
of flow between the inlet fitting 3 and the outlet
fitting 4 is interrupted.

When the female tubular fitting 5 is coupled to the
tubular body 2, initially the luer cones 8 and 13 are
axially engaged to one another by friction, in the way
represented in Figure 1.

At the end of said axial coupling, between the
external thread 9 of the female fitting 5 and start of
the internal thread 11 of the rotatable ring nut 10
there remains an axial distance between them,
designated by A in Figure 1, which prevents their
mutual engagement and screwing as long as the female
fitting 5 and the tubular body 2 are not pushed axially
towards one another so as to move the internal tubular
element 12 from the retracted position of Figure 1 into

the partially advanced position represented in Figure



12 is axially retracted with respect to the transverse
di aphragm 22 of the hollow elastic el enent 18 so that
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of flow between the inlet fitting 3 and the outl et
fitting 4 is interrupted. Wen the fenal e tubul ar
fitting 5 is coupled to the t@bular body 2 , initially
the luer cones 8 and 13 are axially engaged to one
another by friction, in the way represented in Figure

1.. At the of | b h

e%teWh&Fetﬁ%&gﬁjﬁgggégﬂgé%:%gﬁe 'Q%%g %tangn%?a%t grade
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| BcERyUng 3mpantadeﬁ(ﬂhﬁthﬁﬁi&bkﬁeﬁkD94ﬂ%ﬁ theproduces
' QEEEQEB t gl areelanent h 122 has salheadyr |JH&r@§ﬁ§éiquently
e transverse di aphragm 22 of _the holk astic
elerEher182espafditly ENgstTeart§ did P ersi tﬁg the
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t Qikhe aldepahcond tianrepresented ith&i gaie 224 |of  the

sai d con |t| h
interna ulgree g%g% Efy gﬁfyﬂgh the cut 23 of the

diaphragm 22 of the hollow elastic element 18.
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The manoeuvre of disengagement between the female
tubular fitting 5 and the tubular body 2 obviously
involves unscrewing of the rotatable ring nut 10 to
obtain disengagement between the threads 9 and 11 and
consequent return of the internal tubular element 12
from the condition of Figure 2 to that of Figure 1 as a
result of the thrust exerted by the hollow elastic
element 18, which causes consequent re-closing of the
cut 23 and hence of the passage of flow through the
connector 1. At the end of said step, to separate the
female fitting 5 physically from the tubular body 2 it
is necessary to release further the axial coupling by
friction between the cones 8 and 14 so as to obtain
separation thereof.

The configuration according to the invention

described above, with particular reference to the



t hrough the connector 1 , already opened previously,
continues to remain open as a result of the further
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i nternal tubular elenent 12 through the cut 23 of the
di aphragm 22 of the hollow elastic elenment 18. The
manoeuvre of di sengagenent between the fenmal e tubul ar
fitting 5 and the tubular body 2 obviously invol ves
unscrewi ng of the rotatable ring nut 10 to obtain

di sen nment, bet ween he thr ads
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cgn123r§m§ﬁeﬁ§né@3tﬁ ¢ eV prakeged Bl ﬁﬁﬁwrﬁhltéﬁgrPRthons
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Esnsar el s Eory Al T e of Bodn .@\y?ggrﬁe of
féaﬁbtgn hetiwean fhek@onés a&yami:d:édesmta]s tpeobhgi wf the

separatio thereof onf At t
ﬁ‘ggﬁFFg E&&scrlobg leO\}:gl ‘)atgﬁzr adrotql{h aO?Lr ?le%gsf cEg
t ont Héreot avebteatihy Awt Wo,ch ot ﬁetéwe@ldSpr%J é@tju g, in

Oﬁggh%o %ﬁ'fyh]é%(ﬁséhgf'EB@re%hnE%Q%&aMﬂﬁﬁﬂﬁﬂg sage
e recl procal arrangenent of the threads and

12f AéPYoRPE Y e RdETiS SHdPd 1do mMiehT&it aéﬁjd FY%he
oper athonss ©f, codpldueh and m@@walmgybetmenctomector 1

fitti 5 t bul bod

LRSS AN the LB ar B s DU 8 0, CORULSS Beace
openiesd refd tlresamsliicad binéheo mmhm yahgenut 10, 1in
connect ory. ;Clé)sh a;f%%f & idy the ) Cﬂe‘ﬁéjaﬂ I tivhdfe WAk €ha ction

thethrea I n the con on 'of use of the

cofinethor vitdrnak padsdgs of LEMSitoped, kidid&st aPry the
uRscrew xd disengagew kNakact, ellemeweh 18N following upon

eéig%%%gg%men&h%xgongec£hreads 9 and 11 produces closing
of the passage of flow as a result of hermetic re-
closing of the cut 23 of the diaphragm 22, thus
isolating the inlet fitting 3 from the outlet fitting
4. In said condition, the cone 8 of the female fitting
5 remains, however, axially coupled by friction on the
cone 14 of the internal tubular element 12 so that the
section of the medical line connected to the female
fitting 5 is kept closed, in a controlled way, by the
valve system of the tubular body 2.

Of course, the details of construction and the
embodiments may widely vary with respect to what is
described and illustrated herein, without thereby
departing from the scope of the present invention, as

defined by the ensuing claims.



sets itself, follow ng upon accidental or in any case
undesired unscrewing of the rotatable ring nut 10, in

W@ b@9oerTeh ti on represented in Figure 1 , wher ePCT/IB2009/000126
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retraction of the internal tubular elenment 12 obtai ned
by the thrust of the hollom1elast|c el enent 18
fol | owi ng upon di sengagenment18f the threads 9 and 11
produces closing of the passage of flow as a result of
hﬁrnetic recl osing of the cut 23 of the di aphragm 22,
thus isolating the inlet f 3 fromthe outl et
fitting 4 . In said condltbLA&ﬂ he cone 8 of the
femal e flttlng 5 remai ns, however, axially coupl ed by
friction &@ne &ﬁn@ét&Pe '@ter@ﬁrtlﬂ%ﬂfﬁal lines,
el ement 1 so at tﬁe section of the nedical |ine
Cc GoRedtied oo the female fitting 5 is kept closed, in a
contral lL.edegys e byubheayalaie tsyst ems pf wihe tufud Al luer
body 2 . OF course, the details of construction and
t KEPéntSdi‘ment s may widely vary with respect to what
|s descri begownalr i bdgt r é2)edhbelspn,a whaheutirntlkdr ebytting
rting fromst S h t: v

derndd By The theh: SaPE) PR, G B T ] o c8p1ed

C@muaﬂkﬁ QM)fitﬂth@lwathinné§ldcéﬁﬁﬁlﬁ|ﬁ}ttln%1( )i an

f%'{rpcll%tt UPW:@{n 'ttél' ng &15& Wiih vicht g 8ak el eoRerdBling
- a tubul ar gng having a nmale inlet f|tt|n

@hew PRSEROES narf | c&??é:‘”(eﬁf) St h 2EaT beaeéup?‘éﬁlet
a@ﬂﬂﬂﬂhgg/¢3lcglon within said femal e flttlng (5); an

the pAbSASE "ofF{ B BACwe P bl d TG and) oTBE es an
f ietttiengm I 3tuldu)ay mﬁememm sai @ mah&eirnpet yf ithierpqd) for
threa&rcégﬂsfeqngaeﬁ%r%r{@l fubularg et enent £10)ihptesnal byg an
internal tubular element (12) that can be displaced
axially with respect to said tubular body (2) from a
retracted position of closing to an advanced position

of opening of said passage of flow, slidable sealing

means (18) of said internal tubular element (12), and
elastic means (18) tending to keep said internal
tubular element (12) in said retracted <closing
position,

said connector being characterized in that:

- said internally threaded external tubular element
(10) of the male inlet fitting (3) of the tubular body
(2) is free to turn with respect to said internal
tubular element (12); and

- said rotatable external tubular element (10) and
said internal tubular element (12) are configured in
such a way that:

- when said external luer cone (14) is axially
fitted within said internal luer cone (8) of the
female fitting (4), screwed engagement between said

rotatable external tubular element (10) and said



screwed engagenent with said female fitting (5), and
an internal tubular elenent (12) that can be displ aced
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retracted position of closing to an advanced position
of opening of said passage of _flow, slidable sealing
means (18) of said internal %%bular el emrent (12), and
el astic nmeans (18) tending to keep said interna
tubul ar elenent (12) in said retracted cl osing
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tubul ar 'h@p&'s L g 0) -8pd: a1 df e@@ksrf)égt'@@bmr' Selement
on

obt ai ned guon an initial axia
di sﬁllﬁdeﬁ@ntSQﬁeVs%i dof nepedf feppag EEEtiwe cp) and said

produces ia Cz@@§§guem aXballnql Siph agenentd Ofenﬁah:@ tubular
i nternal tubul ar el enent élZéEf romthe retracted

posFPLEBRSf idsi Tyt @ onat F8Cha0aRCsd 568 t9oncbP s
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back sai drgnti rgtubul &nflanmnt iééardiﬁ@ sgbd claim 1,
retracted position of closing of said passage 0 fio(\:/lvabl
e

sahdresteriaed vt EBAE Epd valve means, sai

sealing means, and said elastic means are integrated in
a hollow element made of elastic material (18)
interposed axially in a fluid-tight way within said
tubular body (2) between said inlet and outlet fittings
(3, 4).

3. A method for controlling the flow through a
medical line via a valve connector (1) including a
female fitting (5) with internal luer cone (8) and a
tubular body (2) having a male inlet fitting (3) with
external luer cone (14), which can be coupled axially
by friction within said female fitting (5), an outlet
fitting (4), and valve means for controlling the
passage of flow between said inlet and outlet fittings
(3, 4), wherein said male inlet fitting (3) comprises
an internally threaded external tubular element for
screwed engagement with said female fitting (5), and an
internal tubular element (12) that can be displaced
axially with respect to said external tubular element

(10) from a retracted position of closing to an



remains axially coupled by friction within said
internal luer cone (8) of the female fitting. 2 . The
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in that said val ve neans, said slidable sealing neans,
and said elastic nmeans are integrated in a holl ow

el enent made of el astic matetfal (18) interposed
axially in a fluid-tight way within said tubul ar body
(2) between said inlet and outlet fittings (3, 4 ) . 3
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| uer cone 14), which can be coupled axially by
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an’internal relement (12) that can be displaced
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that: - when said external luer cone (14) is axia
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closing to the advanced position of opening of said
passage of flow, against the action of said elastic
means (18); 4

~ when said rotatable external tubular element (10)
screwed off said female fitting (5), and saild elastic
means (18) bring back said internal tubular element
(12) into said retracted position of closing of said
passage of flow, said external luer cone (14) and said
internal luer cone (8) remain axially coupled to one
another by friction.

4. The method according to Claim 3, characterized
in that screwed engagement between said rotatable
external tubular element (10) and said female fitting
(5) brings about an axial displacement of overtravel of
said entire tubular element (12) beyond said advanced
position of opening of said passage of flow.

5. The method according to Claim 3 or Claim 4,
characterized in that said wvalve means, said slidable

sealing means, and said elastic means are provided



female fitting (5), screwed engagenent between said
rot at abl e external tubular elenent (10) and said

wo eovalogs760 tting (5) is obtained only foll ow ngPCpTBROE00126
initial axial displacenent of said female fitting (5)
that produces a consequent axial displacenent of said
internal tubular elenment (12¥5fromthe posi tion of
closing to the advanced position of opening of said
passage of flow, against the action of said elastic

eFBgﬁﬁglii%)l§cfb$EH'ald g%%%} 2L§1e f9 téﬁagﬁﬁsnﬁgt%flal

saud ehasﬂAcmeams (sk8)d btibhglbackoshi d(2ht ebsaween said
#REE@ra é%l%HHHTﬁ% id rgtracted position of
oS ng o sal passage f1dw, 'said external |uer
cone (14) and said internal |uer cone (8) remain
axially coupled to one another by friction. 4 . The
met hod according to Claim3 , characterized in that
screwed engagenent between said rotatable externa
tubul ar elenent (10) and said fenmale fitting (5)
bri ngs about an axial displacenment of overtravel of
said entire tubular elenent (12) beyond said advanced
position of opening of said passage of flow 5 . The
nmet hod according to Caim3 or Caim4 , characterized
in that said val ve nmeans, said slidable sealing neans,
and said elastic neans are providedintegrally in a
hol | ow el ement nmade of elastic material (18) set,
Wi thin said tubular body (2), between said inlet and
outlet fittings (3, 4)



