1 "ONE-WAY VALVE FOR MEDICAL INFUSION LINES AND THE LIKE"
Field of the invention 5 The present invention relates to one-way valves
for medical infusion lines and the like, of the type generally comprising a
first tubular element and a second tubular element, which define,
respectively, a passage upstream and g passage downstream, which are
coaxial to one another and set transversely between which is a
diaphragm made of elastically deformable material, which co-operates in a
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passage upstream brings about a displacement or an elastic deformation
of the diaphragm and consequent opening of the valve, i.e., opening of

thq;&q@g?%ﬁﬁg%-gﬁtween the passage upstream and the passage
rougrk

downstream channels formed in the 15 two tubular elements,
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and the™ circumferencial edge of which is gripped between the two tubular
15 eldbieiibyptilenieie. The disk is axially pre-loaded so that it rests at the
front aginbtethef vhlvel®0 seartt aefimed bypaexaniplanndaegsroetomnmdich are

the,firsb{uRUIRE BiRmantand 6amPanaxialy passkawardhaeiiompdieam is
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overpressure within the passage downstream.
State of the prior art
German patent No. DE-C-19545421 filed in the name of Filtertek describes

25  a check valve of the above sort expressly designed for operating in a range of

pressures comprised between 0.1 and 0.02 bar. The diaphragm of the valve is

constituted by a disk obtained by dinking from a silicone ribbon and the

circumferencial edge of which is gripped between the two tubular elements of the

valve. The disk is axially pre-loaded so that it rests at the front against the valve

30  seat, defined by an axial annular projection of the first tubular element, and can be

axially moved away therefrom when the pressure in the passage upstream falls
within the range mentioned above.

A valve of the type referred to above, however simple and inexpensive

thanks to the elementary shape of its diaphragm and to the simple process of

35  production thereof by means of dinking, does not appear to be able to guarantee



2 the necessary sensitivity and promptness for pressure values lower

than the minimum one (0.02 bar) for which it is expressly designed. In

order to solve the above problem, and in particular to provide a check

valve suitable for operating with the maximum safety and reliability with 5
pressures in the passage upstream even markedly lower than 0.02 bar,

the present applicant has proposed in his own European patent No.
EP-B-1099457 a solution in which the diaphragm is constituted by the

end wall of a particular cup-shaped_element, obtained by injection
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element. Even though this solution is constructionally more complex and
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surface of the first fubuldr e emer%, &P/ergin towards the second tubliar »
eléis&MtMand also in this case the diaphragm is constituted by the end

wall of abvep-sleaghditiesimnbnihichstroviret] jsessedpe saal dentacinore
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its own outer peripheral edge, alSo in this case 25 under the axial thrust

15 exBFiSH PRSI RETaH bF IRk B ashisaireIBin aRtTRY Ifeistion, the
pressur®of theidthttHewdlubs mcicategpplbowme hsheqessdge dpstieamPatent

IOrQ@’&CEﬁ-BUméB%Zﬁ%l)@ﬁﬁme%l%ﬂé%&gﬁl‘y@éﬁéﬁ%, W@O@ﬂ?@gr use as anti-
elem%nt méhe dlrectct)lon of th secgnd.tubular element, as a result of which
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frofpikell Bocarpided balveaehtanitly asiddianceppporierteibhisidgerdidrhar). In
20 Whigh guRERRIREM AL REBIBGERNORIETRRE BRchimmediacy aficaPeingObf the
b A RO SR R o
witthis case the diapflragm is constituted by the end walP of a cup-shaped element,
which, however, is pressed in seal contact against the annular seat with conical
surface in a region corresponding to its own outer peripheral edge, also in this case
25 under the axial thrust exerted by the side wall of the cup-shaped element. In
operation, the pressure of fluid at the values indicated above in the passage
upstream produces an axial displacement of the end wall of the cup-shaped
element in the direction of the second tubular element, as a result of which the
corresponding outer peripheral edge contracts radially moving away from the

30  annular valve seat with a radial component.

This operation, which guarantees a surprising promptness and immediacy of
opening of the valve, is in principle similar to what is described in European
Patent No. EP-B-0791371, which is also in the name of the present applicant, with
reference to a medical connector with protection valve that can be activated via a

35 luer-lock connector.
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reference to a medical connector with protection valve that can be
activated via a 35 luer-lock connector. 3 Summary of the invention The
object of the present invention is to improve further the functional
characteristics of the check valve according to European Patent No.
EP-B- 1099457, exploiting the concept gf the anti-siphon valve according
to European 5 Patent No. EP-1093828 so as to enable application thereof
at operating pressures even markedly below 0.02 bar. With a view to

acEievingrthgfaltl)eoMg’ %.%rﬁose the subject of the invention is a one-way
va t is claimed in the preamble of Claim 1, and
generaliJhofeissbidinketdiere HntiLLqpHOR valie aeemﬁnalfaﬁﬂﬁethe functional
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the %I’OOVG transverse surf ce of the second tubular
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the angular resting portions and the angular non-restin ‘gﬁ 25 portions of the
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momsoyahenvishgescpardingdo aheargamentshio.rERR (0 BRS, strubkredge is
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wulfqrcﬁhﬁtf@ﬂe%myédml@@taﬂ itredidareheek twalive. aﬁnéxéb opening pressures
even markedly below 0.02 bar.

According to a preferred of embodiment of the invention, the grooved
transverse surface of the second tubular element has an array of radial channels
separated from one another by alternately raised and sunken sectors. Said sectors
define, respectively, the angular resting portions and the angular non-resting
portions of the free edge of the side wall of the cup-shaped element.

The invention moreover envisages particular arrangements in relation to the
structure and conformation of the cup-shaped element designed to improve further
operation thereof, particularly in terms of promptness of opening and reclosing of
the valve.

Brief description of the drawings

The invention will now be described in detail with reference to the annexed
plates of drawings, which are provided purely by of way of non-limiting example,
and in which:

- Figure 1 is a schematic view in axial cross section of a check valve

according to the invention;
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plates of drawings, which are provided purely by of way of non-limiting
example, and in which: - Figure 1 is a schematic view in axial cross
section of a check valve 35 according to the invention; 4 - Figure 2 is a
view similar to that of Figure 1, sectioned according to a different plane,
partial and at an enlarged scale, of the gheck valve according to the
invention; - Figure 3 is an exploded perspective view, from beneath, of the
valve; and 5 - Figure 4 is an exploded perspective view, from above, of
the valve. Detgi@dsdesclzri‘gtion q[}; rth[e inv mti)ogl Vl\llrigh reference to the

. Fﬁur Isd Yigw stmular o tha 1 pectionc according to a
drawmgs, tie number 1 esighates as a w n axial “union for
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luer-tube -%ﬁg%rﬁ%tﬁo R)rd%@gc%ﬁlgg&!}{%rﬁ%nﬁ?ﬁjﬁB@n%!ﬂ,e&flHf‘er valve; and

connections or any other type nnection. The union 1 comprises, in a
way in itsEIEGErBRARY RWA@,%D&F%P?&B%W%JH@&@P%&& the ¥abyrd
tulxsri kontesctart®iofhthearmediyomade of a suitable moulded
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n bg cfocrg)nect?% o respective sections of piping of a medical infusion

line’bF the BBﬁﬁ(e Set between the passage upstream 4 and the passage
downstréBmusiang | GeERRaRvdD dedianatetsst ZWRBIRYLY WM dHstkubular
valtuen febasiCallycangrisastabutlasiaaeesyddsale ienant ycondttofed dytable
a GHBEharat Glemen s n(ﬁ@%ﬁ???&?@ﬂ@t%feaiﬁﬁ?&%ﬁﬁtg IQULes P2 2R A0 als,

4, which in Figures 1 and 2 is illustrated In its resting condition

oAb IR BRI 0L iR AT TR 60 SaRAa0H ehdpkraiBRient iy ultrasound

compldses @ clscigbriendmeaii Blptangsemmore conveniently slightly

convex, adegkifdosesida Wb P tanrdiBelrical Shane, r@FEctively, a passage

convenlentlg with conical external surface lverging on the side op oglte .

to H%téeﬁglwélf et passage 4 and a passage downstream or outlet pass ge , which
can be connected to respective sections of piping of a medical infusion line or the

like.

Set between the passage upstream 4 and the passage downstream 5 is a
check valve, designated as a whole by 6.

The check valve 6 basically comprises an elastic open/close element
constituted by a cup-shaped element 7, represented in greater detail in Figures 3
and 4, which in Figures 1 and 2 is illustrated in its resting condition corresponding
to closing of the valve 6. Said cup-shaped element 7 comprises a circular end wall
8, plane or more conveniently slightly convex, and a skirt or side wall 9 of a
cylindrical shape, more conveniently with conical external surface diverging on
the side opposite to the end wall 8.

As may be seen more clearly in Figures 1 and 2, the end wall 8 preferably
has a variable thickness, greater in its central part and progressively decreasing
towards its circumferencial edge designated by 8a. The circumferencial edge 8a
can in turn present a reduced thickness, deriving from the presence of an external
perimetral groove 9b.

Also the side wall 9 has a variable thickness progressively increasing
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30 As may be seen more clearly in Figures 1 and 2, the end wall 8
preferably has a variable thickness, greater in its central part and
progressively decreasing towards its circumferencial edge designated by
8a. The circumferencial edge 8a can in turn present a reduced thickness,
deriving from the presence of an externgl perimetral groove 9b. 35 Also
the side wall 9 has a variable thickness progressively increasing 5
towards its free edge 9a, i.e., the edge opposite to the end wall 8. With a

structure of the above sort, the area of connectign betwe he side wall
el sy O Sl hushletion Feondlro edu
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pasgge. 4 gives out and which is 15 delimited on the outside by a conical
circumfergnei@ksudarRdréJivenging, tawards- thepsaceieechsabulak slgiment in a
3, which, ‘%ei'é‘eeﬁﬁ‘eﬁrb”gé‘&“ valre seqtyBeiuesn e, i9iel passa %0%(??1%ular
the annular valve seat i , the wall 11 had'an array o} projections or else
grébvasn 3 feeiiinthe @ ridamsestthe cup-shaped element 7, which in

the unddfi¢raechtendiddn ofith lktaniesenaxiallyidd Bydistaneecikenviiiel 1 of

Zot}ﬁ\@ﬁ%iltﬁﬁla?%@]ﬁ{%ﬁ%‘?? Side WRRERAMBRE 1>9si§a§§ﬁr@if€é§ B¥iand which is

transverse wall 14 o e second tubular connector 3, in a central area of

whicHTEdandhpautidey yrdcalicispnriprangialisudrnrety Wi ieing iayyards
of thelisdcomdnmbld &5 levhécih Scommebnictiteoamaenside witvetheroblgtveen the

PasfagpaaRd on ihe eRPositRmide Mth L respeglive.anial charngls A6y of
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elewhosh nithpondetrenedigiydivionefitie dhitaniseiet axiatt at a distance from the
wall 11.

On the opposite side, the chamber 10 is delimited by a transverse wall 14 of
the second tubular connector 3, in a central area of which the outlet passage 5
gives out. The wall 14 is formed with an array of radial channels 15, which
communicate on one side with the outlet passage 5 and on the opposite side with
respective axial channels 16 formed in the wall of the second tubular element 3
and facing the external surface of the side wall 9 of the cup-shaped element 7.

Said cup-shaped element 7 is housed coaxially within the chamber 10, with
its end wall 8 facing, like a transverse diaphragm, the inlet passage 4 and with its
side wall 9 facing, as has been said, the axial channels 16. The free edge 9a of the
side wall 9 rests on the transverse wall 14 of the second tubular element 3.
According to the primary characteristic of the invention, it rests in a non-
continuous way, in the sense that the free edge 9a is set resting upon the transverse
wall 14 only in areas corresponding to angular portions separated by angular non-
resting portions. This is obtained thanks to the fact that the radial channels 15 of

the transverse wall 14 are separated from one another by sectors (in the example



its end wall 8 facing, like a transverse diaphragm, the inlet passage 4 and

with its side wall 9 facing, as has been said, the axial channels 16. The

free edge 9a of the 30 side wall 9 rests on the transverse wall 14 of the

second tubular element 3. According to the primary characteristic of the

invention, it rests in a non- continuous vgay, in the sense that the free edge

9a is set resting upon the transverse wall 14 only in areas corresponding

to angular portions separated by angular non- resting portions. This is
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istance from the sunken sectors 1 is hence free in said areas. 5
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end wal| 8 of the cup-shaped element 7 thanks to the conical
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elemen II‘ECtI e second tu ‘l,,ﬁ r element
di%ﬂ&‘érﬂﬁﬂt%ﬁﬁ%é%t éhf%’l%@c"r@ﬂ?rrﬂ&ﬁ ¢heck valve 6 passes promptly from the

closing condition to the opening condition following upon deflection, i.e., the

axial displacement of the end wall 8 of the cup-shaped element 7 in the direction
25  of the second tubular element 3. Said displacement causes an elastic return of the

circumferencial edge 8a and a consequent radial contraction thereof, which causes

recession thereof in a radial-axial direction with respect to the valve seat 12. The

valve 6 is thus opened so that the passage upstream 4 is set in communication with

the passage downstream 5 through the axial channels 16 and the radial channels
30 15 set below the free edge 9a of the side wall 9.

Contributing to the promptness of the elastic deformation of opening of the
cup-shaped element 7 is the component of bending of the edge 9a within the
sunken sectors 18 of the wall 14.

In fact, with respect to the case of the anti-siphon valve according to the

35  already mentioned European patent No. EP-B-1 093 828, the albeit partial resting



circumferencial edge 8a and a consequent radial contraction thereof,

which causes recession thereof in a radial-axial direction with respect to

the valve seat 12. The valve 6 is thus opened so that the passage

upstream 4 is set in communication with the passage downstream 5

through the axial channels 16 and the radial channels 30 15 set below the

free edge 9a of the side wall 9. Contributing to the promptness of the

elastic deformation of opening of the cup-shaped element 7 is the
compgRsnt ol hending of thg.edor 9aithin e, sunken cectare 18 oG,
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values of pressure applied to the end wall 8" 'not only generally
ﬁ%lgﬁ%ndmg to the ones for a normal check valve for medical uses
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6, apeitiaditsraie of fluid within the 15 inlet passage 4 increases, a

proportignally Qﬁgﬁlﬁ‘?ré gstigeiianciomaxialydigPlRCHI eI Rk NG ?Iﬁ‘i'd"‘(?ﬂtﬁn the

of the cup-shaped efement 7 occurs, and. consequently a propartionally
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ent Wall'8 AL g‘tlgﬁ %‘t glﬁ‘%p‘iB?éCS %‘hr
posglbgﬁdbmu&@m@mﬂe @imrétipa@@éjgb@aRetum into the closing position

of the cheekMalve fjesisaon A9 thBdr@sSHIiSed sectors 17 have the function of

arrests, designed to prevent the end wall 8, in a condition of complete opening of
the valve 6, from possibly obstructing the outlet passage 5.

Return into the closing position of the check valve 6, as soon as the pressure
balance between the passage upstream 4 and the passage downstream 5 is restored
or else in the case of overpressure in the passage downstream 5, is brought about
as a result of the immediate return of the end wall 8 into the resting configuration
of the corresponding peripheral edge 8a against the annular valve seat 12.

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

claims.



balance between the passage upstream 4 and the passage downstream 5
is restored 25 or else in the case of overpressure in the passage
downstream 5, is brought about as a result of the immediate return of the
end wall 8 into the resting configuration of the corresponding peripheral
edge 8a against the annular valve seat §2. Of course, the details of
construction and the embodiments may vary widely with respect to what
is described and illustrated herein, without thereby 30 departing from the

scope of the present invention, as déigﬁ@ ggl the ensuing claims. 8
CLAIMS 1. A one-way valve (6) for nfusion lines and the like,

comprising a first tubular element (2) and a second tubular element (3),
which defireons-respesatively) dopassios ufatiearnidg) andieeasSagemprising a
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between which is a diaphragm (8) made o astlc eformable materia

5 corsﬁe%f\f%ymaaﬁﬁﬁﬁ&&?gﬁpwfw{ﬁ ferylodtils WasHpaD) GPsailich are
firstcarbel aoetemaend (Wrtakk epusaick saiv scfGhenoepmalyhatbsedy idiaphictza (8)

pg%ﬂaﬁti@ rg?'@ﬁgtﬁﬁ?l%ﬁ&ﬂé?o%ﬂyllg ﬂﬁ‘a%'ﬂ?l Q%Sétéa%til%% Lfﬂ%t(;ﬁﬂaﬂ &éhp(’bﬁzsmth an
abou ISplaceme ela erormatio sal lapnragm
e et R o g ey i A R
seapigdbfinddssy. alwvalhigth @:am&ﬂt@mma@é ERyorsand fikstdiubusard passage
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about in useéal said predetermined pressure eterminin
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chafdtuedigetpiminaestiel frdel sagaaginopitseidigutorapeimhsralaidee (8a) and
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grooved transverse surface (14) of sa1d second tubular element (3) communicating
with said passage downstream (5), said valve being characterized in that said free
edge (9a) of the side wall (9) of said cup-shaped element (7) is set resting against
25  said grooved transverse surface (14) of said second tubular element (3) in regions
corresponding to a plurality of angular portions (17) angularly separated by
angular non-resting portions (18).
2. The valve according to Claim 1, characterized in that said grooved
transverse surface (14) has an array of radial channels (15) each of which is
30  prolonged in a respective axial channel (16) formed in said second tubular element
(3) at the side of said side wall (9) of the cup-shaped element (7), said radial
channels (15) being separated by sectors alternatively raised (17) and sunken (18).
3. The valve according to Claim 2, characterized in that at least part of said
sectors (17) are formed with axial projections (19) projecting towards said end
35  wall (8) of said cup-shaped element (7).
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angular non-resting portions (18). 2. The valve according to Claim 1,
characterized in that said grooved transverse surface (14) has an array of
radial channels (15) each of which is 30 prolonged in a respective axial
channel (16) formed in said second tubular element (3) at the side of said
side wall (9) of the cup-shaped elementy7), said radial channels (15)
being separated by sectors alternatively raised (17) and sunken (18). 3.
The valve according to Claim 2, characterized in that at least part of said
sectors (17) are formed with axial projection 19%) rojecting towards said.
e ot e et il e SR R S U B
to Bhehelr yaidrensk thadlprdcetithg elirianadasliensny éd) iRahat saiabda ehighness.
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towards4t . ' f .
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fremedgen®@a)werdshe Valvedzed®aing to Claims 4 and 5, characterized in
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eleme S a minimu ickness. . The valve according to one
TN LA A e R
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communicati it id pass stream (4). 8. T Ve accordin
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made of a single piece of injection-moulded saoft elastomeric material, in

patBdirsfLiacsifesRd sy thlehkaido™d! Pl aiohanty omabf/) has
more axfithe barcelding abaint9b)characterized in that said first and second

tubular @.em%%&&a&_&[ﬁdgr ?o‘%H@BQ%r@éﬁﬂ@p%é@dﬁ@&l@ﬁﬂ&%a%oterized
else luer-tube con ectggfeor elsg tube-lger connegtions, or.else luer-luer
r
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soft elastomeric material, in particular liquid silicone or the like.

10. The valve according to one or more of the preceding claims,
characterized in that said first and second tubular elements (2, 3) are pre-arranged
for tube-tube connections, or else luer-tube connections or else tube-luer
connections, or else luer-luer connections, and similar connections of said medical

line.



