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present invention relates in general to connectors for nedical “fluld
lines, and regards nore in particular a male |uer-1lock connector of the
type conprising an elongated tubular body having a portion wth a
cyli'ndri cal external surface and an end portion 10 with external |uer cone,
and a bushing having an internal thread with which a female |uer-1ock
connector can be screwed, the end portibn with external |uer cone of the
t ubul ar body being designed to engage in said fenale |uer-lock connector.
15 Traditionally, the bushing is fixed with respect tc the tubul ar body
since it is integral with the portion having a cylindrical external

surface of said vy aleNaBek MY LCESNt fyr BELLUELDNSLRAY €1 1RE4 Proposed
in which the bushing is nounted on the portion having a 20 cylindrical

external surface of the tubular body in such a way that it can turn and
slide for an axial travel of advance of+xdefinite length starting froma

dr awn- back positi n. Th}ssgogstgu%ti%n has 1 ggvanggge t@%} Hhe lee 25
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or tw sting g?l?ﬁe faéxigle tubing%0r hose 30 o?etﬁe nme Fca? ?iné?%ttached,
on one side, FFHHE T e cBARBIRSLardPWRE hBOBY h&RVing tthePP kPR

connector. kHaWeVel  cyNen@boygl sekubirans WuldFaebushi nth thad Sancionn and
slide has a series of drawoagks, Tnthe first plgce therg is the,risk
that i neXfer "3t ' d g
internal thread with which a female luer-lock connector
can be screwed, the end portion with external luer cone
of the tubular body being designed to engage in said
female luer-lock connector.
i5 Traditionally, the bushing is fixed with respect tc
the tubular body since it is integral with the portion
having a cylindrical external surface of said tubular
body. More recently, solutions have been proposed in
which the bushing is mounted on the portion having a
20 cylindrical external surface of the tubular body in
such a way that it can turn and slide for an axial
travel of advance of definite length starting from a
drawn-back position.
This construction has the advantage that the male
25 luer-lock connector can be connected and fastened to
the female 1luer-lock connector, and released and
detached from the latter without it being necessary to
rotate the tubular Dbody, and hence without any
deformation or twisting of the flexible tubing or hose
30 of the medical line attached, on one sgide, to the male
connector and, on the other, to the female connector.
However, the above solutions with a bushing that
can turn and slide has a series of drawbacks. In the
first place, there 1is the risk that inexpert or

35 distracted operators might make the connection between



35 di stracted operators m ght make the connection between - 2 2\%@%@2
the male connector and the female connector in a wong way, nere

engagi ng axially the respective |uer cones wthout screwing, or at |east

Wi t hout screwing right down, the bushing on the fermale |uer-|ock
connector. 5 This involves the danger of accidental separation between the
mal e connector and the fenmal e connector; which m ght have serious
consequences for the patient to whomthe nmedical line is applied. An

addi tional drawback of the aforesaid known 10 solutions lies in the
relative facility with which the male |uer-lock connector detaches from

the femal e | uepe hpak %@H%ggﬁHr'Jh&h@héoﬁghﬁhencwﬁﬁé@tE?e BushingHs
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the amount of the_initi unscrew ng tor he bushin Ac rd|ng to
t he invention, th@nab893156P88 es JZPY aéﬂie ﬁﬂ%ﬁ%% il
| uer - | ock iconeedtuaionk tlhes in the relative fac111ty with which the
male luer-lock connector detaches from the female luer-
lock connector in the condition where the bushing is
screwed 'right down on account of the modest force
necessary to overcome the unscrewing torgue. This may
15 also lead to undesired or accidental detachment of the
male luer-lock connector from the female luer-lock
connector.
The object of the present invention is to overcome
the above-mentioned drawbacks and to provide a male
20 luer-lock connector of the type defined at the
beginning of the present description, with a bushing
which is able to turn and slide and which is shaped, on
the one hand, in such a way as to prevent loose
connections or, in any case, incorrect connections of
25 the male connector to the female connector and, on the
other hand, to prevent their accidental detachment, by
increasing the amount of the initial unscrewing torgue
of the bushing.
According to the invention, the above purposes are
30 achieved by means of a male luer-lock connector of the
type defined in the introductory part of Claim 1 and
presenting the combination of characteristics listed in
the characterizing part of Claim 1. These
characteristics are the following:

35 - the axial travel of the bushing is of a short



type defined in the introductory part of Claiml and presentigg bg mﬁ
conbi nation of characteristics listed in the characterizing p A f ai m
1. These characteristics are the following: 35 - the axial travel of the
bushing is of a short - 2 AUG 2005 3 Il ength and such as not to enable firm

engagenent of said end portion with external |uer cone of the body of

mal e | uer-lock connector on said female |uer-lock connector, wthout

screw ng at

surface of

| east partially the 5 internal thread of the bushing on the
femal e luer-lock connector; and - the portion with cylindrical external

t he tubul ar body of the male |uer-lock connector has an
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by friction by said bushing upon screwing of the
internal thread of the latter on said female luer-lock
connector.

Thanks to this idea of solution, important
advantages are achieved in terms of safety and
operating reliability of the connector, which are
summed up in what follows.

In the first place, connection of the male luer-
lock connector to the female luer-lock. connector by
stable engagement between the corresponding luer cones
cannot be obtained except following upon an at least
partial screwing of the threaded bushing. This fact
prevents an inexpert or distracted operator £from
possibly omitting to screw the bushing, but instead
encourages him or her to screw it right down following
upon the need for an initial screwing.

In the second place, in the condition where the
bushing is screwed onto the female luer-lock connector,
the interaction between said bushing and the annular
widening of the cylindrical portion of the body
increases their surface of mutual contact, and hence
their cohesion, so guaranteeing a stable union between
the male luer-lock connector and the female luer-lock
connector, not only in the condition where the bushing
is completely screwed, but also if the latter is

screwed only partially.



bushing is screwed onto the fermale |uer-lock connector, the interaction
bet ween 'sai d bushing and the annular w dening of the cyIindrizahu@dﬁﬁion
of the body 30 increases their surface of nutual contact, and hehce their
cohesion, so guaranteeing a stable union between the nale |uer-Iock
connector and the female luer-lock connector, not only in the condition
where the bushing is conpletely screwed, but also if the latter is 35
screwed only partially. - 2 AUG 2005 4 The above effect is further
accentuated if, as may be advantageously envi saged by the invention, the
af oresaid annul ar wi dening of the cylindrical portion of the tubular body

f th t i - ich_di d i d
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portion with |uer cone. . I'C reaction bétween the
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unscrew ng 15.torque. and hence in the force necessary to overcone said
torque. In br%g?? Fﬁgeﬁale | uer-1 ock connector according to the invention
has, as conpared to sepdi&doourr ¢hel yellkstve corettions, Hegatagres tdfe

areater saf et ,andna20 el | abiLi i Hhed NYENIdQN Wi bby Bpy, beogesnibed in
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cylindrical portion of the body functions as a brake
10 and also enables accidental or undesired unscrewing of
the bushing to be avoided, and hence prevents
involuntary disconnection between the male luer-lock
connector and the female luer-lock connector thanks to
an appreciable increase in the 1nitial unscrewing
15 torque, and hence in the force necessary Lo overcome
said torque.

In brief, the male luer-lock connector according to
the invention has, as compared to similar currently
known connectors, features of greater safety and

20 reliability.

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

- Figure 1 is a schematic perspective view of a

25 male luer-lock connector for medical fluid lines,
according to the invention;

- Figure 2 is a side elevation of Figure 1;

- Figure 3 is a longitudinal cross-sectional view
of Figure 2;

30 - FPigure 4 is a perspective view of Figure 3;

- Figure 5 shows a detail of Figure 3 at a more
enlarged scale;

- Figure 6 1is similar to Figure 3 and shows an
assembly formed following upon the connection of the

35 male luer-lock connector according to the invention to
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both of .which are made of noul.ded plastic. materi al :
bul ar %68&“? ahd & t%réa?&bed“at&fsh?%ﬁs@ecu"e view at®a

reduced scale of the assembly represented in Figures 6
and 7; and

- Figure 9 is a variant of Figure 8.

With reference initially to Figures 1 to 4, the
number 1 generically designates a male 1luer-lock
connector according to the invention for medical £luid
lines, for example for haemodialysis.

The male luer-lock connector 1 is made up of two
components, both of which are made of moulded plastic
material: an elongated tubular body 2 and a threaded
bushing 3.

The elongated tubular body 2 includes, in a single
piece, an initial manoeuvring part 4, which is provided
with longitudinal gripping projections 5, and the
cavity of which, designated by 6, 1is designed for
attachment thereto of the end of a flexible tubing or
hose (not illustrated in the drawings). The manoeuvring
part 4 is followed by an intermediate cylindrical part
7, which is 1in turn joined, wvia a radial annular
shoulder 8, to a portion with a cylindrical surface 9
of smaller diameter. The portion with a cylindrical
external surface 9 connects to an end portion with
external luer cone 10.

As will be seen in what follows, the cylindrical

- intermediate part 7 can be omitted, and, in this case,

35

the annular shoulder 8 will coincide with the edge of
the wmanoeuvring part 4 facing the end portion with

external luer cone 10.



The el ongated tubular body 2 includes, in a single 20 plece,_aT UU D008
manoeuvring part 4, which is provided wth | ongitudinal grlpplmf
projections 5 and the cavity of which, designated by 6, is designed for
attachment thereto of the end of a flexible tubing or hose (not
illustrated in the drawi ngs). The manoeuvring 25 part 4 is followed by an

-internmediate cylindrical part 7, whichis in turn joined, via a radial
annul ar  shoulder 8, to a portion with accylindrical surface 9 of smaller
di anmeter. The portion with a cylindrical external surface 9 connects to an
end portion with 30 external luer cone 10. As will be seen in what
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the end 19 of the tubular body 2.

According to one first fundamental characteristic
of the invention, the length of said axial travel of
advance of the bushing 3 is reduced and such that, as
will be seen in what follows, it does not allow the end

i5 portion with luer cone 10 of the tubular body 2 to
engage firmly within the internal 1luer cone of a
complementary female luer-lock connector (which will be
described hereinafter with reference to Figures 6 and
7) unless the internal thread 11 of the bushing 3 has

20 been screwed at least partially beforehand on the
female luer-lock connector. Purely by way of non-
limiting example, with the standardized dimensions of
luer-lock connectors of the type corresponding to the
invention, the length of sgaid travel, i.e., the amount

25 of axial play of the bushing 3 on the tubular body 2,
denoted by C in Figure 5, is less than 0.5 mm and is
more conveniently in the region of 0.3 mm.

According to another asgspect of the invention, the

travel of advance of the bushing 3 is delimited, on the
30 side opposite to the annular shoulder 8, by an annular
widened portion 13 formed on the portion with
cylindrical external surface 9 of the tubular body 2 in
the region of connection with the end portion with
external luer cone 10. As may also be seen in detail in

35 Figure 5, the annular widened portion 13 conveniently
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function of radial springs.

Figures 6 and 7 1illustrate the modalities of
connection/disconnection between the male luer-lock
connector 1 according to the invention and a female
luer-lock connector of a conventional type.

The said female luer-lock connector F comprises, in
the usual way, a tubular body made of moulded plastic
material designed for attachment of a flexible tubing
or hose H, and an internal luer cone L, which 1is
complementary to the end portion with external luer
cone 10 of the male luer-lock connector 1, and 1is
formed, at its free end, with external radial
projections R, which can engage with the internal
thread 11 of the bushing 3.

Figure 6 illustrates a condition of loose
engagement between the male connector 1 and the female
connector F with the respective external luer cone 10
and internal luer cone L axially engaged together
following upon engagement of the thread 11 on the
projection R, but prior to screwing right down of the
bushing 3. As may be seen, in this position the bushing
3 1s drawn back on the portion with c¢ylindrical
external surface 9, with its front edge 12
substantially bearing upon the annular arrest
shoulder 8. '



function of radial springs. Figures 6 and 7 illustrate the nodal 2 tAl4G 2089
connection/ di sconnecti on between the nmale luer-lock connector 1 according
to the invention and a female 15 luer-lock connector of a conventional
type. The said fenmale luer-lock connector F conprises, in the usual way, a
tubul ar body made of noul ded plastic material designed for attachnent of a
flexible tubing or hose H and an internal |uer cone L, which is 20

conpl ementary to the end portion with external luer cone 10 of the nale
|.uer-1ock connector 1, and is forned, at its free end, with external

radial projections R which can engage with the internal thread 11 of the
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10 represented in Figure 7. In this position, engagement

of the male luer-lock connector 1 with the female luer-

lock connector L is ensured in an absolutely stable and

secure way thanks to the friction contact, and hence

the cohesion, between the bushing 3 and the tubular

15 body 2, thus preventing with the maximum degree of

safety any risk of accidental disconnection due to
movements, impact, thermal expansion, etc.

As regards the voluntary manoeuvre of disconnection

of the male luer-lock connector 1 from the female luer-

20 lock connector 1, the elastic friction of the

elastically deformable portion 14 of the bushing 3 on

the annular widened portion having a conical surface 13

makes it possible to increase the wvalue of the

unscrewing torque between the internal thread 11 and

25 the projections R, so preventing accidental unscrewing

and enabling the said manoeuvre only in a voluntary

way.

It should be noted that, in the event of the

bushing 3 not being, for some reason, screwed on the

30 female luer-lock connector L in a complete way during

connection, or in any case in a way such as to achieve

effective fastening by friction on the annular widened

portion 13, a further possible loosening of the

connection such as to reduce the mutual axial

35 engagement between the external luer-lock cone 10 and



def ormabl e portion 14 of the bushing 3 on the annular w dened portion mjth
conical surface 13 of the cylindrical portion 9 of the tubular Ragyaﬁ
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external |uerstopk egs ik} ande - sRoAUG20®5 &t t hbei it n@f ther axdek cone L

could not§ n e Ease:. | 8Rdrteng B CLhi S ARALL M| N 3] Y ln t Rl act

thread 11 is, as has been said, in any case engaged
with the projections R, the further rotation of
unscrewing of the bushing 3 advantageously produces an
action of self-extraction of the external luer cone 10

13 from the internal luer cone L until they are completely
separated from one another.

Of course, the details of construction and the
embodiments may vary widely with respect to what 1is
described and illustrated herein, without thereby

20 departing from the scope of the present invention as
defined in the ensuing claims. Consequently, as has
already been clarified previously, the cylindrical
intermediate part 7 of the tubular body 2 of the
connector 1 can be eliminated, the annular shoulder 8

25 in this case coinciding with the edge of the
manoeuvring part 4 facing the end portion with external

luer cone 10, in the way represented in Figure 9.



even in this situation, the thread 11 of the bushing 3 woul d_rzngwﬂezggq
engaged with the projections Rof the 5 female connector F. D Sc on
bet ween the mal e luer-1ock connectot0 1 and the fenal e |uer-1ock connector
L is obtained by unscrew ng of tEEAQVQShi ng 3, which noves back until it
stops agai nst the shoul der 8 at tHe=e+ of the axial 10 travel C Starting
fromthis position, in which the thread 11 is, as has been said, in any
case engaged wth the projections R_the further_rotation of ._unscrew ng
of the busﬁLl'ng fag\?gﬁt a%%%ru'%of%prg u%eecrs}ogn %ctif(?ﬁ oF i3t ef P%fgti on of
t he exXti@esal cbuerigione all elbnfabed t heoulrtrebrdly (Rerhaang la wotrkiothey are
cogpl et.ely ed fr a er.. he_det.ail

coggt I‘%{Jl%![hl gn%gﬁgﬁﬁ%&le 9{)@ %%%%t gg%r%ilgevag) v%%ggevfggnvétﬁacglgaslpé—’lgﬁu?%rvmm is
descr idiedldad idndusen ateedchnaki fuew tdme eheér @oyt20n ddgaiti rgedf ram t he

scope 0f .t S i qyent i on fin pn_t I | A
Conseéjglesrﬁlépg, Rgg ﬁg{%n&%yr%% yéybdg}no%qg?i SI 55 Srggllgﬁ(z#ﬁy%qt ﬁeé{%gy ?lndri cal

i nt er redifare part of dfaicthetulBalrabddydy(22 ofo tHet chhneat ofutn candbe
elimngted, fdie ganuban;shoulder & 2§d\'ra[hé,leh'<§f.cﬁ§?iﬁﬂ}]@chgﬁ Wk&r the edge
of the manoeuvring part 4 facing the end portion wth external uer cone
180 i wteréingy frepr ésedambacki pasdtdon. ZeAloe@0bs Feidl AlvBlderA mal e
luer- 16l qaMREaLOT (30 ) ndBnge cahe diddid clldd@S, (GOMRRL&H N Ath €4 ongat ed
tubul ar body (2) "having a portion 5 with a cylindrical external surface (9)
bet wedifMaLPadivar -aRAkil HoNnSRBAF deit) angPranbextsareardl ey doieh efdigortion
(10), e3draal busdi NGored) et PB4 08N (88) doPOLti@NediRa ol i ndyi gal

ext ernal . _ ,
designed to engage axially, wherein:

15
- said axial travel (C) is of a short length and such as
not to enable firm engagement of gaid external luer cone end
portion (10) of said body (2) of said male luer-lock connector
(1) on said female luer-lock connector (L), without screwing at
20 least partially said internal thread (11) of said bushing (3) on

said female luer-lock connector (L) ;

- said bushing has an inner axially extending elastically

deformable portion (14) movable in a radial direction; and

25
- said portion with cylindrical external surface (9) of
gsaid tubular body (2) of said male luer-lock connector (1) has an
annular widened portion (13) that can be elastically engaged by
friction by said elastically deformable portion of said bushing
30 (3) upon screwing of said internal thread (11) of the latter on

said female luer-lock connector (L).

2. The connector according to Clam 1, characterized in
that said annular widened portion (13) has a conical surface

35 diverging towards said external luer cone end portion (10).



surface (9) of said tubular body (2) so that it can turn and slide for an
axial travel of advance of definite length (C) 10 starting froma AUG 2005
dr awn- back position defined by said shoulder, said bushing (3) having an
internal thread (11) with which a fenmale [uer-lock connector (L) can be
screwed in which said external luer cone end portion (10) of said tubular
body (2) is designed to engage axi aIIy,1 wherein: 15 - said axial travel
(C is of a short length and such as not Yo enable fi rm engagenent of said
external luer cone end portion (10) of said body (2) of said nale
| uer-1ock connector ( on said femal e |uer-Iock connector éL‘% wi t hout
screwing at 20 | east parfi al FYREECH nt et H ¥ad (92) of 184Fd bashi ng
(3) on said demecdtiered ock caimrectand( lushimai d3bustianga hasranohnner
axially extengdi ng el asticall def or mabl orti (14 vable in_a.radial
di rection; angiég) Wh%%l dgﬁ’or }%%t%mc?g?gyﬁfe% rrlmca:lg)?eex a}e(%lrr:ala)tllfjlysu]?}f'ats,%lflg) of
sai d tubul ar dodyl {R)wilenad doarat @ohuéi3) ock connector (1) has an annul ar
wi dened partion (13) that can be elastically engaged by friction by said
el astically deformable portion of said bushing 30 (3) upon screwi ng of said
internal thread (41) ofPthe FRLPECTOF saAWTEHEI® | UeP- | otkaéBnnedtor (L).
2. dThedconne%mrﬁg@@fﬂzé@ t a.Cl alﬁﬂhla:t ?haé@&t grﬂa_?@idalll_ry tléqtasﬁgbampgul ar
wi dened portion as a coni cal , surface i verging towards sai
ext er nal Iuerg%%%%mﬂe pdt Vi orPR 1081.4%- 2 AUE;%QO H 119%9 TL%) ciFfectBr
according to Ghiaemd] ohaiaxt erszetheca tied) saichdiestemoay8) thastheportion
(14) whicl i s.6) 23l oot ! Yo g6f ormaRhe L3LALLYpBY$8hY (137Ul ar wi dened
portion (13).
5. The connector according to any one of the
preceding claims, characterized in that the length of
gaid axial travel (C) is in the region of 0.3 mm.
15
6. A luer-lock connection assembly for medical

fluid lines comprising a female luer-lock connector (L)

and a male luer-lock connector (1) according to one or

more of the preceding claims.

20



4. The connector according to Claim3, characterized in that said radially
elastically deformable portion (14) of the bushing (3) has Jﬂkﬂﬁggpal
coni cal surface (16) conplenentary to the 10 surface of sai I
wi dened portion (13). 5. The connector according to any one of the
precedi ng clains, characterized in that the length of said axial travel
(C isinthe region of 0.3 nm 15 6. A luer-lock connection assenbly for
medical fluid lines conprising a femal g luer-lock connector (L) and a
mal e luer-1ock connector (1) according to one or nore of the preceding
clainms. 20 "Mal e luer-1ock connector for nedical fluid Iines" ABSTRACT A
mal e | uer-lock G ctor (1) &ﬁr nmedi cal ui d l4:nes r
el ongat ed tubula%%g%d %F aoc conneA% g of?igﬁiﬁﬁ: %%5§¥%§f‘%her cone
(10) and an |nternally threaded bushlng mounted so that it can turn and
slide on a portion with a cylindrical external surface (9) of the tubular
body (2). The axial travel of advance %fj of the bushing (3) has a reduced
length, and the portion with a cyli external surface (9) of the
tubul ar bady (2) damaag anmtarom desedeperti on) (13} thati&an beuid
elastically an ed by friction by _the bushln (3 gg s? emnnghof t he
latter on a fehafe SPURFIFOER EBnReOGRTED) é%ﬂ %@

end portion with external luer cone and an

internally threaded bushing mounted so that it can turn

and slide on a portion with a cylindrical external

10 surface (9) of the tubular body (2). The axial travel

of advance (C) of the bushing (3) has a reduced length,

and the portion with a cylindrical external surface (9)

of the tubular body (2) has an annular widened portion

(13) that can be elastically engaged by friction by the

15 bushing (3) upon screwing of the latter on a female
luer-lock connector (L).

(Figure 7)

20



