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“Walve connector for medical lines”
% %k % %

pr—

FField of the i1nvention

pr——

The present 1nvention regards valve connectors for

—
-

medical lines, for example i1infusion lilines by means of a

pre——

fluid substance 1ntroducer, typlcally made of a Luer

— pr—

connector or Luer-Lock for example o0of a needleless

syringe.

State of the prior art
Document EP-18346065A1 Dby the same Applicant

discloses a valve connector accordling to the preamble

pre——

of claim 1, comprising a tubular body having an 1inlet

p—
-

end provided for the engagement of a fluid 1introducer

and an outlet end. A hollow spike 1s arranged axilally

—

1n the cavity of the tubular body and 1t has a closed

—

tip facing the 1nlet end thereof, while 1t 1s 1n

communication wlth the outlet end thereof. The

connector further 1ncludes an elastic sealing member

formed by an elastic hollow element 1nterposed between
the tubular body and the hollow spike and having an
elastic head provided with a pre-slit and normally

pr——

arranged 1n a closing conditilion 1n the inlet end of the

tubular body, 1n which the pre-slit 1s closed. The

elastic head can be displaced axilally against the

pr—

closed tip of the hollow spike to 1nteract therewith

assuming an elastically deformed condilition to open the

pre—-slit. The elastic hollow element further comprises

a base part radially spaced from the hollow splke so as

to define an annular chamber tTherewilth.

In this known connector, the base part has a

generally cylindrical axilal wall which constitutes an

pre——

elastic thrust member which tends to keep the head of

the seallng member 1n the aforementilioned c¢losing

pre——

condition. Durling the axial displacement of the elastic

head from the «c¢losing condition to the openiling

PCT/IB2016/054716
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condition, the wall of this base part bends elastically

1n the aforementioned annular chamber.

Thls connector
document EP-183466b5A1,

(“swabbable”) on

satlsfactorlily meets several

pr—

the si1de o

according to

the aforementioned

1s easy to clean and disinfect

f the 1nlet end, and

regqulrements cruclal to

use thereof 1n the medical 1ndustry: 1n particular, an

pre——

efficient sealed

pre——

closure otf

the

pre——

inlet end of the

tubular body, so as to guarantee a total anti-bacterial

barrier, even after repeatedly opening and closing the

valve connector.

pre——

An 1mprovement of thilis connector 1s described and

11l]lustrated 1n document

—

che same Applicant, wilith the

EP-2123322A1, also belonging to

pre——

alm of 1mproving the

alrtight sealing of the connector 1n the operative

pr——

condition thereof

, l.e. 1n the condition elastically

pr—

deformed by the elastic hollow element of the seallng

member even 1n case

For such purpose,

—

of high

lnternal overpressure.

the valve connector according to EP-

2123322A1 provides for a substantially 1nextensible

containment annular member and 1t 1s axially slidable

1n the cubular

—

displacement of

and openling conditions.

body of the

connector due CO Che

the elastic head between the closing

—

This

ring guarantees the

alrtight sealing of the connector 1n the operative

pre——

condition thereo:
pressure therein:

some challenges

even 1n case of

—

generation of high

—

however, tThe presence thereof creates

and complications

1n The mechanised

connector manufacturing and assembly process, and the

chus giving rise
Thus, the

pre——

CO 1lncrease o:

COS

-...-S.

Applicant sought to address the

pr——

technical problem of attaining a

—

the connector with the a:

functionally similar
effect but elimlinating the problem related to providing

"orementioned ring.

Accordling to the 1nvention, this object 1s
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attalned thanks to the fact that the base part of the

elastic hollow element 1s (Jgenerally substantially

p—

"erentiated

barrel-shaped with a wall having a di

radial thickness and externally formed with thickened

axlal lobes whose radial thickness progressively

pre—— pre——

decreases towards axial areas of minimum thickness of

sald wall.

Thanks to thilis confiliguration, 1t was surprisingly

—

observed that the alrtight sealing of the connector 1in

pre——

the operative condition thereof 1s also guaranteed even

wlth 1nternal pressure simllar to the one borne by the

ring-equilpped connector according to the aforementilioned

EP-2123322A1, but without manufacturling complicatilions

and relative assembly challenges arising from the

p—

presence of the contalnment ring. It 1s deemed that

this result may come from the fact that the peculilar

pr—

the base part of the elastic hollow

pr—

configuration o

element requires, 1n the opening condiltion of the

connector, an equally peculiar elastic deformation 1n
the annular chamber delimited between the elastic
hollow element and the hollow spike due to which the

pre——

portion of such elastic hollow element that extends

towards the head with pre-slit 1s firmly fastened

pre——

agalnst the correspondlng portion of the hollow spike.

pr— pr——

Brief description of the drawings

The 1nvention will now be described 1n detail,

p—

purely by way of non-limiting example, wlth reference

to the attached drawings, whereiln:

—
-

- figure 1 1s an axlal sectilion schematic view of a

valve connector accordiling to the prior art addressed

previously,

- flgure 2 1s a perspective view and 1n larger

pr— pr——

scale of a component of the connector accordling to the

pre——

prior art of figure 1,

—

- figure 3 1s an elevational view of an embodiment

PCT/IB2016/054716
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—

of the calve connector accordiling to the 1nvention,

—
-

figure 4 1s an axial sectional view of figure 3,

—
-

figure 5 1s an elevational view and 1n larger

pre—— pre——

scale of a component of the wvalve connector according

of figure 3,
- figure © 1s a perspective view of figure b5,
- filgure 7 1s an axial sectional view of figure 5O,

figure 8 1s a cross—-sectional view according to

line V -V of figure 7, and
- flgure 9 1s a perspective view and 1n larger
scale of a detaill of figure 0.

pr——

Detailed description of the i1nvention

pr—

Figure 1 shows a sectional view of the wvalve

connec

Cor according to the prior art document EP-

2123322A1 addressed previously. It essentially

comprises four components: an outer tubular body 1, an

inner hollow splke 2 coaxlally arranged 1n the cavity
of tThe
lndicated 1n 1ts entirety with 3, and an annular member
4., Typically, the tubular body 1, the hollow spike 2

tubular Dbody 1, an elastic sealing member

pr—

and the ring 4 are made of rigid plastic material,

while

pr——

che sealing member 3 1s made of an elastic

material, silicone rubber for example.
The tubular body 1 has an 1nlet end 5 shaped to

form

d

—

female Luer-lock connection member for

engagement, 1n a conventional fashion, with a male

pr—
—

Luer—-lock connection member of a fluid 1introducer,

constituted by a needleless svyringe for example.

The hollow spike 2 has a base part © shaped to

pre——

form a male Luer-lock connection member, or of any

p—

other type, permanently jJolned 1n 7 to the end of the

pr—

tubular body 1 opposite to the 1nlet end 5 thereof. On

the base side 6 there i1integrally projects a tubular pin

8 having an 1nitial portion with a conical outer

surface 9 followed by a cylindrical portion 10 formed
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wlith at least one through hole 11 and whose free end

—
-

conslists 1n a closed tip 18 facing the i1nlet end 5 of

the tubular body 1, at a given distance therefrom.
The sealing member 3 comprises, 1n a single

plece, an elastic head 12 having a central pre-slit 13,

a Jgenerally cylindrical 1ntermediate portion 14 and a

base part 15 terminating with an annular flange 16
axlally locked between the base 6 of the hollow spike Z
and the hollow body 1.

In the condition of closing the elastlic head 12 1n
the 1nlet end 5 of the hollow body 1, the pre-slit 13

1s kept fastened and closed, thus obtalning an anti-

p—
-

bacterial protection barrier between the 1nterilior of

"he valve connector and the external. In such condition

p—

the c¢cylindrical 1ntermediate part 14 of the elastic

hollow element 3 1s at seallng contact with the

p—

cylindrical portion 10 of the hollow spike 2 on sides

pr——

opposlite to the hole 11, and the base part 15 thereof

has a substantially cylindrical undeformed

configuration, also better observable 1n figure 2. The

base part 15 delimlits an annular chamber 17 with the

pre——

conical surface portion 9 of the hollow spike 2.

The contalnment ring 4 1s 1nextensible and

—

surrounds a part of the c¢cylindrical 1ntermediate

—

portion 14 of the elastic hollow element 3 so as to

pre——

hold 1t fastened, 1n the operative condition of the

—

connector even 1n the presence of high 1nternal

pressure, agalnst the c¢ylindrical portion 10 of the

hollow spike 2 thus guaranteeing an alirtight sealing on

opposlite sides with respect to the through opening 11.

In use, when the fluld 1ntroducer 1s engaged

pr—

through the 1nlet opening 5 of the tubular body 1, the

elastic head 12 1s axially pushed towards the 1nternal

pre—— pr——

of Tthe connector thanks To the elastic deformation of

the base part 15, which bends 1n the annular chamber

PCT/IB2016/054716
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17. When the elastic head 12 i1interacts with the closed

pre——

tip 18 of the hollow spike 2, the pre-slit 13 1s opened

—
-

thus allowing the passage of flow from the 1ntroducer

pr—

to the base connector © of the hollow spike 2, through

the hole 11 thus placed 1n communication with the 1nlet
end o> of the tubular body 1.

The general configuration and operation of the

valve connector according to the 1nvention represented

1n filigures 3 and 4 are simllar to the ones described

previously with reference to figures 1 and 2, and only

the differences will be described 1n detail using the

same reference numbers for The 1dentical or similar

parts.

The valve connector accordiling to the i1nvention, as

represented 1n the example, consists 1n a so-called “Y”

fitting, whose outer body 1 defines a maln duct 1n

communication wilith a secondary lateral duct 2. It

should be observed that the wvalve connector accordilng

to the 1nvention could have a gJgeneral configuration

entirely similar to the one represented 1n figures 1

and 2, 1l.e. wlthout the secondary duct 2.

The only actual conceptual and distinctive

pr—

difference of the wvalve connector according to the

lnvention wlith respect to the previously described

pr—

prior art lles 1n the absence of the contalnment ring

1ndicated previously wilith reference number 4, and 1n a

—

different configuration of the base part 15 of the

elastic hollow element 3 comprlised Dbetween  the

—

cylindrical portion 14 thereof and the end flange 160.

As 1llustrated further 1n detail 1n figures 5 to 8 the

base part 15 has a substantially dJgeneral barrel-1l1ike

pre—— pre——

"erentiated radilial thickness 1nstead of a

shape with di

cylindrical sectlion wilith constant section. As even more

clearly observable 1n figure © and 1n filigures 8 and 9

such base part 15 1s externally formed with thickened

PCT/IB2016/054716
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axlal lobes 19 whose radial thickness 1s maximum at the

centre and progressilvely decreases towards axlal areas

— pr— pr—

of minimum thickness 20 of the wall of the base part
15.

Thanks to this distinctilive confilguration, 1t was

pre——

surprisingly observed that the behaviour of the elastic

pr—

hollow element 1o, and thus of the wvalve connector as

whole, 1s entirely similar - as concerns sealing 1n the

operatlive condiltion thereof - to that of the known
connector provided wilith the contalnment ring 4, even 1n
case of high internal pressure. It 1s deemed that this
1s due to the fact that, when the elastic hollow

element 3 1s elastilically deformed due to the i1nsertion

of Tthe fluilid 1ntroducer 1nto the wvalve connector and

—

the ensuilng opening of the pre-slit 13, the Dbase

pre——

portion 15 of the elastic hollow element 3 bends 1n the

annular chamber 17 analogously to the case o0of the

connector accordiling to the prior art, but the barrel-

pr—

like configuration thereof with 1lobes as previously

described acts, deforming, so as to surprisingly fasten

—

the c¢ylindrical portion 14 of such elastic hollow

element 3 against the corresponding cvyvlindrical portion

pr— pr—

8 of the hollow spike 2, albeit the absence of the

containment ring 4. Thus, this allows obtaining a

—
-

functional result similar to that of the wvalve

connector described previously with reference to the

prior art, but obtalned 1n a simpler and more economlc

fashion 1n particular as regards the assembly of the

valve connector.

In addition, such configuration advantageously

—

allows reducing the overall radial dimensions of the

valve connector.
Obviously, the construction details and  the

embodiments may widely vary wlith respect to what has

been described and 1llustrated, without departing from

PCT/IB2016/054716
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— —

the scope of protection of the 1nvention, as defined 1n
the claims that follow.
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AMENDED CLAIMS
received by the International Bureau on 06 December 2016 (06.12.2016)

1. Valve connector for medical lines, comprising:

- a tubular body (1) having an 1nlet end (5)

designed for the engagement of a fluid introducer and
an outlet end (06),

- a hollow spike (2) arranged axially within the
cavity of the tubular body (1) and having a closed tip
(18) facing said 1inlet end (5) of the tubular body (1)

and axially spaced therefrom, said hollow spike (2)

being 1n communication with said outlet end (6),

- a sealing member formed by an elastic hollow
element (3) 1nterposed betwéen said tubular body (1)
and said hollow spike (2) and having an elastic head
(12) provided with a pre-slit (13) and normally
arranged 1n a closure condition 1n said 1inlet end (5)

P

of the tubular body (1), wherein said pre-slit (13) 1s

closed; said elastic head (12) being axially moveable

e

against said closed tip (18) of the hollow spike (2)

for interacting with said closed tip (18) so as to take

an elastically deformed condition of opening of said

pre-slit (13), and said elastic hollow element (3)

further comprising a base part (15) radially spaced

from said hollow spike (2) so as to define therewith an

annular chamber (17), characterized 1n that said base

part (15) of the elastic hollow element (3) has a

generally barrel-like shape with a wall having a

differentiated radial thickness (19, 20) and formed

externally with thickened axial lobes (19), whose

radial thickness progressively decreases towards axial

areas having minimum thickness (20) of said wall.

2 . Valve connector according to claim 1,
characterized 1in that said axial 1lobes (19) are
arranged circumferentially of said Dbase part (15).

AMENDED SHEET (ARTICLE 19)
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