"Check ¢alve for nedical infusion lines and the Iike" 2 0000&4,{"5 1
oA The present invention refers to check valves for nedizﬁ vamm
infusion lines and the like. Such check (or non return) valves nornmally

conprise a first and a second tubul ar el enent that respectively define an
upstream and .a downstream passageway, nutually coaxial to each other and
bet ween whi ctt a di aphragm of el astically defornable nmaterial is
transversely positioned, sealingly cooperating with an annul ar val ve seat
of the said first tubular elenment to forma fluid seal that maintains the
check valve in a normally closed position, and in which a predeterm ned
fluid pressure~Chacktimlve ot meditataimprasiswgdimes cand cthey Idde"ect i on of

t he di aphragm and consequent openi ng of the check val ve. Such check
val ves nust neet a series of critical requirenents: in the first place,
they must normally be * % *

The present invention refers to -check wvalves for
medical infusion lines and the like. '

Such check (or non return} valves normally comprise a
first and a second tubular element that respectively define
an upstream and a downstream passageway, mutually coaxial
to each other and between which a diaphragm of elastically
deformable material is transversely positioned, sealingly
cooperating with an annular valve seat of the said first
tubular element to form a fluid seal that maintains the
check valve in a normally c¢losed position, and in which a
predetermined fluid pressure in the said wupstream
passageway causes a deflection of the diaphragm and
consequent opening of the check valve.

Such check valves must meet a series of critical
requirements: in the first place, they must normally be
¢closed and must only open, continuously or intermittently,
when the pressure in the upstream passageway is higher than
a predetermined threshold, normally of small entity e.g.
0.005-0.02 bar. The check valve must also be capable of
preventing any reflux from the downstream passageway to the
upstream passageway with utmost security, i.e. it must be
capable of rapidly closing itself in cases where a minimal
overpressure enters the downstream passageway.

Another regquirement of the check valves used in the
medical applications in question consists in simple and
low-cost design, in connection both with manufacturing and
assembling of the check valve.

The object of the present invention is to provide a
check valve of the above-referenced type wholly fulfilling

the aforesaid requirements.



cl oged d nust only open, continuously or intermttently, when the
pressure in the upstream passageway i s higher than a predeterm ned
threshold, normally of small entity e.g. 0.005-0.02 bar. The check val ve
nmust al so be capabl e of preventing any reflux fromthe downstream
passageway to the upstream passageway with utnost security, i.e. it nust be
capable of rapidly closing itself in casés where a mininal overpressure
enters the downstream passageway. Anot her reqU|renent of the check

val ves used in the nq@%ﬁgrapm:{)&q; | @BS {le AYESELAR C %0l nrlﬁsal rgg e and

| ow- cost dESIégé i n conpection_both wth mandfacturing and asse of
the check valRePvide a gheckpyalye #f tthe @éﬁ&nfef%ﬁqdoﬁyp§ 't’%l‘bhol\ﬁ de a
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requi renents. further
obj ect of the°5 R 5SS FeRBPEN is to provide a check val ve of t he

above-ref er enced (agodingh 45 EhaPlikveAtash Uthi sURMR RN ACHU] ik

thereof, as a funct of eiiusfear . ed. According to the I nvention

this ObjeCt | 855 the c thatthe the ammular valve seat is
defined by a front surface of the first tubular element and
the diaphragm consists of the bottem wall of a cup-shaped
element coaxial with said upstream and downstream
passageways, said bottom wall being normally urged into
seal contact against said annular wvalve seat under an
axial thrust provided by the lateral wall of said cup-
shaped element; deflexion of said bottom wall of said cup-
shaped element produced in use by said predetermined fiuid
pressure causing axial separation thereof relative te said
anmular valve seat.

By virtue of this solution, in operation opening of
the check wvalve takes place promptly even if the diaphragm
constituted by the dome portion of the cup-shaped element
is subjected to a relative high axial pre-load so as to
ensure the maximun degree of closing safety and
reliability. Moreover, in the open condition of the valwve
any increase of the fluid flow rate will result inte a
proportionally greater dJdeformation of the bottom wall of
the cup-shaped element and, thereofore, into a
proportionally greater distance of the dome portion
relative to the valve seat.

Further characteristics and advantages of the
invention will be revealed during the detailed description
that follows with reference to the enclosed drawings,
which are supplied purely as a non-limitative example,
wherein:

- Figure 1 is a schematic, axially sectioned view

showing an axial fitting for medical infusion lines,



essentially by the fact thatthe the annular valve seat is defined by a
front surface of the first tubular elenent and the di aphragm consists of

t he bottom wal | of a cup-shaped el enent coaxial with said upstream
and downst r eam passageways, said bottom wall being normally urged into
seal contact against said annul ar val ve seat under an axial thrust

provi ded by the lateral wall of said cupt shaped el enent; deflexion of said
bottomwal |l of said cup- shaped el enent produced in use by said

pr edet er mi negnébibsa¥9RF W %h@ausvaﬂv@ﬂc%xﬁgaafe&'% tibelpehon el ative to
sai d annul ar val ve seat. By virtue of I'S solution, 1 n operation
openi ng of the checkleatese2t 4Res Featiopednpiéy swmn 44 Fhauxs abhpalym
constituted Egtgggdcgg@dwrtl on of the cup-shaped element is subjected to a
relative high axial pré-locad so as to ensure the maxinum degree of
closing safety aFtouns|hbisi By CrlyBE cgeCEion naldng opiere cBFtiiiIon @f t he
val ve any ingkgasg ‘Pf the fluid flowrate will result into a proportionally
greater deformtion of the bottomwall of the cup-shaped el enent and,
thereof ore, into-Figuye doshowsnalhya greehtced dislancefiofstt vardane gbrtion
relative to Ehg,yalye seat. Further characteristics and advantages
of the invenifon will be reveal ed during the detailed description that
follows wWith refBi@nte §oshiws enot osedediard ngslevki cecand vappanted

purely as a ragn-#" 'é i ve exanpl e, wherein: - Figure 1 is a

schematic, axi aF 9 sectioned view showing an axial fitting for medical

infusion lines, =~Figure 6 is a sectioned view along line VI-VI of
Figure 5,

-Figure 7 shows, in a reduced scale,a third variant of
Figure 1, and

-Figure 8 is a sectioned view along line VITII-VIII of
Figure 7.

Referring initially to Figures 1-3,, refernce numeral
1 gemerally designates an axial fitting for tube-to-tube
connection in medical infusion lines and similar. It should
be immediately noted that it could also be set up for Luer-
tube, tube-Luer or Luer-Luer cormections.

The fitting comprises, in a way generally known per
gse, a first tubular connector 2 and a second tubular
connector 3 both normally made of a relatively rigid
plastic material, such as palycarbonate, acrylic polymers,
ABS and the like, and are coaxially joined together in a
rermanent way, for instance by ultrasound welding oxr
bonding or equivalent systems.

The first and the second tubular connectors 2, 3
define an upstream passageway, or inlet passageway 4, and
a downstream  passageway, or outlet passageway 5,
respectively, which are designed to be connected to
regspective tubing sectionsg of the medical line.

A check wvalve, generically indicated as 6 and



i ncorporating a check valve according to the invention. - Figure 2 is a

sectioned view sane as Figure 1 but rotated of 90[err], -Figure 3 is a
cross section along line Il1-111 of Figure 1, -Figure 4 shows, in a
reduced scalea first variant of Figure 1, -Figure 5 shows, in a
reduced scal e, a second variant of Figure 1, -Figure 6 is a sectioned
view along line VI-VI of Figure 5, 4Figure 7 shows, in a reduced
scale, a third variant of Figure 1, and -Figure 8 is a sectioned view

along line VidJeuYkk bz iy Fi v Referring initially . to Figuresg 1-3,,
ref ernce nurneslr""laelc i g%ﬁr?\'é akﬂﬂygg}éﬁ%n%}%eespﬁ%s%xﬁ TSRy A6y aﬁ’f%‘é‘gfe -t ube
connect i on i watgegal thaf wpstirdamepaasagssay | dr . ahl stivell ddumsitieadi at el y
not ed t hat iEm&%Hwa&§S9.be set up for Luer- tube, tube-Luer or Luer-Luer

connecti ons.
The check wvalve 6 essentially compriges an elastic

obturator consisting of a dome pdértion 8 projecting axially
from the central parxt of the bottom wall 9 of a reversed
cup-shaped element 7 which, in Figures 1 and 2, is depicted
in a condition corresponding to the closed position of the
valve

The cup element 7 comprises a shell lateral wall 10
having a cylindrical design, more suitably with a conical
surface diverging towards the side opposite to the dome
portion 8.

The cup-shaped element 7 is normally made in one
plece of soft elastomeric material, particularly Lliquid
silicone or even thermoplastic rubber, that is injection
moulded using a central injection point.

The cup-shaped element 7 can be of even thickness or,
more suitably, can have a variable thickness namely greater
in correspondence of the dome portion 8, smaller in
correspondence of the annular bottom wall 9 and the again
greater in correspondence of the lateral wall 10. Actually,
the thickness of the side wall 10 may be more conveniently
greatex towards its free edge 11.

The dome portion 8 of the cup-shaped element is
preferably flat, but may also formed at its outer
circumferential edge with an annular rib defining a sealing
lip 12.

The cup-shaped element 7 is fitted within a chamber 13
defined between the first tubular member 2 and the second
tubular member 3, coaxially therewith. The chamber 13 is
delimited at one side by a planar radial front wall 14 of
the first tubular member 2, which defines in correspondence

of the axially inner end of the inlet passageway 4 an



The,fittdng conprises, in a way generally known per se, a first tubular
connector 2 and a second tubul ar connector 3 both normally nade of a
relatively rigid plastic material, such as pol ycarbonate, acrylic polyners,
ABS and the like, and are coaxially joined together in a permanent way, for
I nstance by ultrasound wel ding or bondi ng or equival ent systens. The
first and the second tubul ar connectors32, 3 define an upstream passageway,
or inlet passageway 4, and a downstream passageway, or outlet

passageway ag]gllump%me's@at%ig& @ﬁgﬁeﬁw%ﬂ& BN 4P Sk Pne

respective t ng sections of t I ne. A check val ve, |
generi cal | y dasdilegt ddmsls 4dgreof) of the cup-shaped element 7 is 4

specificalI%xﬁgpggxgﬂg_the present invention, is arranged between the
upstream passageway 4 and the downstream passageway 5, The check val ve

6 essential ly cofy ithes aihey side ddeaurehanberonst st ndebinrsbiy pdrtion 8
o) Chpes FuAlel1GOR el o8y hoBards o 1 AR YBbkledly o overseo
formed by a halo of rxradial channels 15 communicating with
the ouklet passageway 5. The radially outer end of each
radial channel 15 merges into a respective axial channels
16 formed in the wall of the second tubular element 3 that
laterally delimits the chamber 13.

As already mentioned, the cup-shaped element 7 is
coaxially housed ingide the chamber 13 with its dome
portion 8 facing the inlet passageway 4 like a transversal
diaphragm, and with its side wall 10 facing the axial
channels 15. The free edge 11 of the lateral wall 10 rest
upon the channelled surface 17 of the second tubnlar
element 3.

The dome portion 8 (or the annular lip 12 thereof) is
bearing against the annular wvalve seat 14 as shown iofn
Figures 1 and 2, whereby the valve ig normally closed. The
arrangement is such that in the closed condition the cup-
shaped eleéement 7 is subjected to a predetermined axial
preloading: in this way the wall of the dome portion (or
the annular 1ip 12 thereof) is urged into sealing contact
against the annular valve seat 14, under the axial thrust
applied by the side wall 10, through the annular bottom
wall 9. As pointed out, this condition corresponds to the
normally c¢losed position of the check valve 6 according to
the invention, in which flow from the upstream passageway 4
to the downstream passageway 5 is prevented in an effective
and safe manner.

Whenever an overpressure exceeding a predetermined
threshold, for instance in the range of 0.005-0.02 barx,

develops in the upstream passageway 4, the anti-siphon



in a condition corresponding to the closed position of the valve The

cup el enent 7 conprises a shell | ateral wall 10 having a cylindrical
design, nore suitably with a conical surface diverging towards the side
opposite to the dome portion 8. The cup-shaped elenment 7 is normally

made in one piece of soft elastoneric material, particularly liquid
silicone or even thernoplastic rubber, tlat is injection noulded using a
central injection point. The cup-shaped el enment 7 can be of even

t hi ckness or, ,nore suitably, .can_have, a variable thickn I eat er
in correspondBHEE litvﬁe@d&’rgoﬁ‘gﬁﬂﬁl‘é,a’écwéch’é‘}ptit‘"x 5‘6’%?%@%%?%%%%’e% t he
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t he cup- shapedombiemshtwish paefraxalbh}, f laaxtialbutelasyial ydefldined oft itss outer

circunferenti W, th .an rib L Qi lbaNge! £Re 1ome The
cup- shaped el %in%%t l| stof'i ?ﬁég g\ng%lf%’%i Y gﬁg%gr%%ef | r?eedggeit:%en t he
first tubul arpeerber 8 (@odtheeaswelmd iwbdRathexedidr D moyaxpway yfrom
therewith. Th h 3.1 el_i_mi.t ataan | el radi@ front
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the axially ithes mrd iof conaerhiet witdsdgenwdgwastream passageway 5 via

the axial channels 16 facing the side wall 10 of the cup-

shaped element 7 and the radial chamnels 15 located beneath

the free edge 11 of the lateral wall 1D.

In the open state of the wvalve 6, as the fluid flow

increases, the annular bottom wall 9, and possibly also the
dome portion 8 become proportionally more and morxre deformed
and, as a consequence, the size of the flow path is
proportionally increased.

The check valve 6 immediately returns to the closed
position when the pressure balance between the upstream
passageway 4 and the downstream passageway 5 1s re-
"established, or in the case of overpressure in the
downstream passageway 5. due to the amnular bottom wall 9
returning to the non-deflected configuration and the dome
portion 8 consedquently returning to the contact position of
its surface [or the annular 1lip 12 thereof) against the
valve seat 14.

Calibration of the check wvalve 6 can be effected by
simply working on the elastic characteristics of the cup-
shaped element 7, e.g. varying the thickness of its bottom
wall 9 or wusing materials of different hardness, or
modifying assembling preloading thereof within the chamber
13.

The dome portion 8 is not strictly necessary, and in
fact the three preferred alternative embodiments which
shall be dJdisclosed herebelow with reference to Figures 5



5 annul ar val ve seat with which the done portion 8 (or the sealing lip 12
t hereof )’ of the cup-shaped el enent 7 is cooperating. On the other side,
the chanber 13 is delimted by a channelled surface 17, coaxial to the
out| et passageway 5, formed by a halo of radial channels 15 conunicating
with the outlet passageway 5. The radially outer end of each radial channel
15 nerges into a respective axial channgls 16 fornmed in the wall of the
second tubular element 3 that laterally delimts the chanber 13. As

al ready nentioned, the cup-shaped ele t 7 is, coaxiall ho | nsi de
the chanber ¥haaugh %, (yhereig, rﬁﬁrﬁggahSa?%uﬁéﬁ?QPﬁgaiﬁFeFlﬁgggﬁg%%ay 4
i ke a transypbsalaXiady ager1a86dvatd iinddcakde malthel Gabackrfetréamceaxi al
channel s 15. The free edge 11 of the |ateral. wall _1Q.rest
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t hrust In all three alternative embodiments the side wall 10
of the cup-shaped element 7 has a cylindrical or conical
surface diverging towards said chamnelled surface 17 and an
increasing thickness from the bottom wall 9 towards its
free edge 11. Moreover, in all three alternative
embodiments the sealing lip 12 facing towards the valve
seat 14 is provided at a distance from the lateral wall 10.

In the embodiment shown in Figure 4 the bottom wall 9
is slightly convex towards the valve seat 14, and the
thickness of the area of the bottom wall 9 corresponding to
the sealing lip 12 is xeduced. The front surface defining
the amnular valve seat 14 is oriented with an angle
different than 90° relative to the axis of sald first
tubular element 2. For _instance, the angle between the
plane of the front suxface 14 and the general plane of the
chamnelled surface 17 of the second tubular element 3 may
be comprised between 1° and 10°.

In the embodiment of Figqures 5 and 6 the bottom wall 9
is also slightly convex towards the valve seat 14, b while
beeng provided of a substantially even thickness. The
front surface defining the annular valve seat 14 is in this
case pexfectly radially oriented, i.e. is perpendicular to
the axis of the firts tubular element 2.

Lastly, in the embodiment of Figures 7 and 8 the outer
surface with the sealing lip 12 of the bottom wall 9 is
generally planar, with an increasing thickness towards its
center along a first diametral direction but with an



applied by the side wall 10, through the annular bottomwall 9 As pointed
out, this condition corresponds to the normally cl osed position of the
check valve 6 according to the invention, in which flow fromthe upstream
passageway 4 to the downstream passageway 5 is prevented in an effective
and safe manner. Whenever an overpressure exceeding a predeterm ned
threshold, for instance in the range of 8. 005-0.02 bar, develops in the
upstream passageway 4, the anti-siphon check val ve 6
aut omati cal | ches fmom th I S t
state, due t% g %%(c?gg& ﬁ%baﬁu aefi tglﬁgwgﬁﬁgﬁ tS?&? ggcu‘%esglgped
el enent 7, pbg!:;ttbmy walbi néd waldna partlsalcpném dhameta@ll cApirettioy of its
side wall 10 | exi u h e & o] o] 8 (or
t he annul ar FI p 1 dl elrag% :)Q’nttgl%msf\?}gsgv\g; %{') he aetr'lc}r%gogr nah?végég%t’ 14.
The upst rearrpéagbagmmsm %8 mayvudepdd ffarenn g dhenione Adepidbedsiream
passageway 5y g‘ﬁ. al channels 16 facing the side wall 10 of the cup-
an

shaped el errent 7 e radial channels 15 | ocated beneath
Naturally, the constructional details and the

embodiments could be extensively changed with respect to
that described and illustrated without departing from the
scope of this invention, as defined in the appended Claims.
In addition, although the wvalve has been described with
express reference as a check valve, it could easily be

adapted for use as an anti-siphon wvalve.



the free edge 11 of the lateral wall 10. In the open state of the
valve 6, as the fluid flow increases, the annular bottomwall 9, and

possi bly al so the done portion 8 become proportionally nore and nore
defornmed and, as a consequence, the size of the flow path is proportionally
I ncreased. The check valve 6 i medigately returns to the closed
position when the pressure bal ance betmeen t he upsﬁiean1passage‘7 4 and

the downstream passageway 5 is re- establish "Hﬂl"l”mu ,Tﬂge of
ttom wal |

overpressure in the downstream passageway 5, due

9 returning to the non-defl ected conf} ion and tHhe dond pbrt%on 8
consequently returning to the contact ilon of its surface (or the
annular lip 12 thereof) against the valve seat 14. Calibration of the

check val ve 6-can be effected by S|€F %@ﬁ rking-on the elastic
characteristics df the“Rept ¥RkpRd! tmedigaly infysiory kines mAkness of

its bottomwhé 9ips, UShETudBHPL! abor O Shdf 8T @BLoRAT €8BS Far OL1 &Y Vi NY
assenbl i ng pr é?ln t hereof within the_ chanber 13. The done portion
ne

8 is not stri aF FEPERRAYSY afefiPR &Ry é@s&r’f@%‘rr%@ aPBer fat i ve
enbodi nent s dbwm#tf_ém lpaaadiewal 0964, haehal Dy wbki lefwy eddh toeHdwgures 5

and between which a diaphragm (7) of elastically deformable
material is transversely positioned, sealingly cooperating
with an annulaxr valve seat {14) of the said first tubular
element (2) to form a fluid seal that maintains said check
valve (6} in a normally closed position, ard in which a
predetermined fluid pressure in the said wpstream
passageway (4) causes a deflection of said diaphragm (7)
and consegquent opening of said c¢heck valve (6),
characterised in that:

- said ammular wvalve seat is defined by a front
surface (14) of said first tubular element (2),

- said diaphragm consists of the bottom wall (9) of a
cup-shaped element (7) coaxial with said upstream and
downstream passageways {4, 5), said bottom wall {(3) being
normally urged into seal contact against said annular valve
seat (14) under an axial thrust provided by the lateral
wall {10} of said cup-shaped element (7); deflexion of said
bottom wall (%) of said cup-shaped element (7) produced in
use by said predetermined fluid pressure causing axial
separation thereof relative to said annular valve seat
{14) .

2. A valve according to Claim 1, characterized in that
the said side wall (10) of said cup-shaped element (7} has
a free edge (11) resting upon a channelled surface (17) of



7 through 8 (wherein parts which are identical or sinmlar to those

al ready disclosed are indicated by the sane ref erence nuneral s) have no
such done portion. In these alternative enbodine mnl ﬂ" lﬂﬂ]ﬂ"”ﬂ[}l 9 of
the cup element 7 itself defines the diaphragmn sea
contact agai nst said annul ar val ve seat 14 under the ‘axi-al "th¥ust provided
by the lateral wall 10. In all thr al ternative enbodi nents the side
wal | 10 of the cup-shaped elenment 7 has a cylindrical or conical surface
di vergi ng t owa{ds s33qd shasne! vk agtedntand 3an igsi&asﬂngmkﬂﬂeaness
fromthe bottomwall 9 towards jts free, edge d}% eover n _all
three alterritifaseefdddi rerreetdntisgariry I?ap"L %ﬁFﬁﬁa’P(ﬂﬁﬂs&?e{”ﬁg val ve
seat 14 is prgyjded at a distance fromthe lateral wall 10. In the
enbodi ment shown in Figure 4 the bottomwall 9 is slightly convex towards
the valve seat 14, and the thickness of the area of the bottomwall 9

corresponding to tjﬁeAsegh,bggau&dﬁlg &oreﬂamdz Eharheosatisaed fiacehdef i ni ng
t he annul ar val ve seat is_oriented ngle differenf_than 90[err]

relative tothhesabd §1§P waty sk GHBI ﬁVFe?f ejemeny h?slbz?ﬁ t he
angl e betweenc Dendizag efirkleefront surface 14 and the general plane of
the channel |l ed surface 17 of the second tubul ar el enment 3 may be conprised
between 1[err] and 10[err]. In the enbodi nent of Figures 5 and 6 the

bottomwal | 9 is als@ $halght A¥ceRIMRK toovRads 2 hehsaheeesbasd 1ih thanhile

been rovided of a substantially even thickness. -The
9P the said side wall (fb) of the cup-shaped element {7) has a

conical surface diverging towards said channelled surface
(17} .

5. A valve according to Claim 2, characterized in that
the said chamnelled surface {17) has a halo of radial
channels (15), each merging into a respective axial chaonel
{15) formed in said second tubular element (3} and facing
sald side wall (10) of the cup-shaped element (7).

6. A valve according to Claim 1, characterized in that
said front surface defining said annular valve seat (14) is
oriented perpendicularly to the axis of said first tubular
element (2).

7. A valve according to Claim 1, characterized in that
said front surface defining said annular valve seat (14) is
oriented with an angle different than 90° relative to the
axis of saild first tubular element {2).

8. A valve according to Claim 1, characterized in that
said bottom wall (9) of said cup-ghaped element (7} is

formed with an annular rib defining a sealing lip facing



front surface defining the annular valve seat 14 is in this case perfectly
radlally ‘oriented, i.e. is perpendicular to the axis of the firts tubul ar
el enent 2. Lastly, in the enbodi nent of Figures—?—and-B‘th_Qgigj
surface with the sealing |lip 12 of the: bottom wal l raII pl anar,
Wi th an increasing thickness towards its center aloninﬂuﬁ ﬂﬁl&gﬂa

direction but with an 11

recess 18 forned in the i nner surface of the bottom mall 9 along a
second di amet.r. ction p endi ¢ to the first diametral

di rection. @256 ? ??%ﬁ sfggng§4he different than the one
depicted in the dramﬁngs hbturally the constructlonal detalls
and t he enbodi be e ens res hat
described and ill ?’aY%g"t’m ‘t‘%%‘tﬁ a‘@p H c?‘ﬁgagg(e)f)léz ’t”h. S alk

i nvention, assaief |mdomnwhme appesfieshid ald@—shapaddelemnt almhtaghat he
val ve has been deiﬁ gﬁ ﬂﬁth express reference as a check valve, it could
easi |y be adafited®¥6r “43E88%%n anti - si phon val ve.

10. A valve according to Claim 9, characterized in
that said bottom wall (%) of said cup~shaped element (7)
has a central portion having a reduced thickness.

11. A valve according to Claim 10, characterized in
that said central portion of the bottom wall (9) of said

cup-shaped element (7) is formed with a recess (18).

12. A valve according to Claim 11, characterized in
that said recess {(1B) is diametrally oriented.

13. A valve according to Claim 1, characterized in
that said bottom wall {9) of said cup-shaped element (7) is
slightly convex towards said valve seaat (14).

14. A valve according to Claim 3 or 4, characterized
in that said lateral wall {10) of said cup-shaped element
{7) has an increasing thickness from said bottom wall (9)
towards said free edge (11}.

15. A valve according to any of the preceding Claims,
characterized in that said bottom wall (9) of said cup-
shaped element (7) has an axially projecting dome portion
{8) Adefining said diaphragm.

16. A valve accoxding to any of the preceding Claims,

characterized in that the said cup-shaped element {17) is



9 ., CLAI V5 1. A check valve (6) for nedical
infusion lines and the like, including a first and a second tubul ar el enent
(2, 3) that respectively define an upstream (4) and a dowrstreampassageway
(5), nutually coaxial to each other and between (7) of
elastically deformable material is transversely pff mmﬂﬂm Mﬁmgﬂ y
cooperating with an annul ar val ve seat (124) of the*satd Y st twubul ar
elenment (2) to forma fluid seal that nmintains said check valve (6) in a

normal |y closgd osidlan. o aQQn &J‘e G P' SQE# e&ﬁ@@&nex{lé“rﬂat%‘l%%sur e in

the said upstream assagewa causes a deflectron of sard |aphra m
(7) and con %m@ningl mon%awd thprerrlagtice ruplsr, chBrhctidri sed
in that: m;,ei%@naﬁeuiaéd l\ffg %eerentﬁaﬁemf&qlex folhent surface (14)
of said first tubular elenent - sai d ‘di aphragm consists of the

bottomwall (9) of a cup-shaped eI enent (7) coaxial wth said upstream and
17. A walve according to any of the preceding Claims,

characterized in that the said first and second tubular
elements (2, 3) are set up for tube-tube, Luexr-tube, tube-

Luer or Luer-Luer commections on the said medical line.



downst 1 eam passageways (4, 5), said bottomwall (9) being normally urged
into Seal contact against said annul ar val ve seat (14) under an axi al
thrust provided by the lateral wall (10) of said cup-shaped el enent (7);
defl exion of said bottomwall (9) of said cup-shaped el enent (7) produced
in use by said predeterm ned fluid pressure causing axial separation
thereof relative to said annul ar val ve sgat (14). 2. A valve
according to Caim1l, characterized in that the said side wall (10) of said
cup-shaped el enent (7) has a free edge (11) resting upon a channelled
surface (17) of 10 the said second
t ubul ar el ement “CEpcksualive htom alddidals infasbor TAne@oamidntbatlike“vi th said
downst r eam passageway
Abstract
A check valve (6) for medical infusion lines and the like,
including a diaphragm (8) made of elastically deformable
material inserted between an upstream passageway {4) and a
downstream passageway (5) and cooperating with an annular
valve seat (14) to keeap the check valve (6) normally
closed. The ammular valve seat {14} is formed by a front
surface of the first tubular element {2), and the diaphragm
consists of the bottom wall (9) of a cup-shaped element (7)
arranged coaxially with the upstream and downstream
passageways (4, 5)

(Figure 4)



(5, ., 3. A valve according to Claim?2, characterized in that the said
side wall (10) of the cup-shaped elenent (7) has a cylindrical surface.

4. A valve according to Jaim2, characterized in that the said side wall
(10) of the cup-shaped elenment (7) has a conical surface diverging towards
sai d channel | ed surface (17). 5. A valve according to Caim 2,
characterized in that the said channelled surface (17) has a hal o of radial
channel s (15), each merging into a respggtive axial channel (16) formed in
sai d second tUbul ar el enent (3) and faC| ng s IS|de waII (10) of the _,

cup-shaped el enent (7). val ve ac or a| m 1, i
characterized in that sai face def al d nul ar val ve seat
(14) is oriented perpendi L & t he axi rst t ubul ar el enent

(2). 7. A valve ac Claimai, characterlzed in that said
front surface defining s iannul grf val ve seat (14) is oriented with an
angle different than 90[ e r§ rel e4o the axis of said first tubular
el enent (2).
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8. A val.ve according to Claim1, characterized in that said bottomwall (9)
of &atd cup-shaped elenent (7) is formed wwth an annular rib defining a

sealing lip facing 11 (12) towards said valve seat (14).
9. A valve according to Claim1, characterized in that said bottomwall (9)
of said cup-shaped elenent (7) has a variabl e thickness. 10. A valve

according to Caim9, characterized in that said bottomwall (9) of said
cup-shaped el enent (7) has a central portion having a reduced thickness.
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11. ﬁgl ve according to Caim 10, characterized in that said central

poréti of the bottomwall (9) of said cup-shaped elenent (7) is forned
with a recess (18). 12. A valve according to Caim1l1l, characterized
in that said recess (18) is dianetrally oriented. 13. A valve
according to aim1, characterized in that said bottomwall (9) of said
cup-shaped el enent (7 i§ slightly conveg}kowards sai d val ve seat (14).

14. A val ve accordi ngq ali,m ¥for 4, characterized in that said | ateral
wal | (10) of said cup]{s : el nt ,l| }4ncreasi ng thickness from
said bottomwall (9) \ Sai las KD . 15.1 A val ve
according to any of the preceding C aj @ ;c acterized insthat said bottom
wal | (9) of said cup- shaped el ement? g h‘an axially oj ecting done

portion (8) defining said di aphragm i AZval ve agcording to any of

the preceding Cains, characterjzef in ‘?‘t e said cupFshaped el ement
(17) is A M2
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2 »forged froma single piece of soft elastonmeric nmaterial, namely liquid
sil%fbﬁe or thernoplastic rubber, that is injection noulded using a central
i nj ection point. 17. A valve according to any of the preceding
Clains, characterized in that the said first and second tubul ar el enents
(2, 3) are set up for tube-tube, Luer-tube, tube- Luer or Luer-Luer

connect.ions on the said nedical |ine.
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