
PCT Patent Application for COMPOSITIONS FOR TREATMENT
OF INFLAMMATION AND PAIN USING A COMBINATION OF A
COX-2 SELECTIVE INHIBITOR AND A LTB4 RECEPTOR
ANTAGONIST BACKGROUND OF THE INVENTION Field of the
Invention 10001] The present invention relates to
compositions and methods for the treatment and
prevention of pain, pain-related disorders,
inflammation, and inflammation-related disorders using
a combination of a non-steroidal anti-inflammatory
compound and a leukotriene B4 receptor antagonist.
Description of Related Art [0002] Inflammatory
mediators have been implicated to play a key
pathogenic role in the initiation, propagation and
continuation of pain and inflammation. Prostaglandins
have been demonstrated to be important mediators of
inflammation, as well as regulators of other
significant functions not directly related to
inflammation. Regulation of the production and
activity of prostaglandins has been a common target of
antiinflammatory drug discovery activities. However,
common non-steroidal antiinflammatory drugs (NSAIDs)
that are active in reducing the prostaglandin-induced
pain and swelling associated with the inflammation
process also have an effect, sometimes adverse, upon
other prostaglandin-regulated processes not associated
with the inflammation process. [0003] The mechanism
ascribed to many of the common NSAIDs is the
modulation of prostaglandin synthesis by inhibition of
cyclooxygenases that catalyze the transformation of
arachidonic acid-the first step in the prostaglandin
synthesis pathway. In the 1980's Needleman et al.
discovered that two cyclooxygenases are involved in
this transformation. These enzymes have been termed
cyclooxygenase-1 (herein, "COX-V) and cyclooxygenase-2
(herein, "COX-2"). See, Needleman, P. et al., J.
Rheumatol., 24, Suppl.49:6 - 8 (1997). [0004] COX-1
has been shown to be a constitutively produced enzyme
that is involved in many of the non-inflammatory
regulatory functions associated with prostaglandins.
COX-2, on the other hand, is an inducible enzyme
having significant involvement in the inflammatory
process. Inflammatory stimuli cause the production of
COX-2, stimulating the release of prostanoids. The
prostainoids, in turn, sensitize peripheral nociceptor
terminals, thereby causing localized pain
hypersensitivity. Many common NSAIDs are now known to
be inhibitors of both COX-1 and COX-2 in vitro.
Accordingly, when administered in sufficiently high
levels, these NSAIDs affect not only the inflammatory
consequences of COX-2 activity, but also the
beneficial activities of COX-1. [0005] Compounds that
selectively inhibit COX-2 in an in vitro enzyme assay
have been discovered. Advantages provided by the new
COX-2 selective inhibitors include the capacity to
prevent or reduce inflammation while avoiding harmful
side effects associated with the inhibition of COX-1.
Thus,COX-2 selective inhibitors have shown great
promise for use in therapies, including those that
require long term administration, such as for pain and
inflammation control for arthritis. [0006]
Leukotrienes are compounds produced in mammals by the
metabolism of arachidonic acid. Arachidonic acid is
metabolized in mammals by two different pathways, one
leading to the production of prostaglandins and
thromboxanes, and the other to oxidative products
known as leukotrienes. There are several different
classes of leukotrienes, including leukotriene A4,
leukotriene B4 (herein, "LTB4"), leukotriene C4, and
leukotriene D4. It is believed that LTB4 is a mediator
of inflammation and plays critical roles in diseases
such as arthritis, psoriasis, myocardial infarction,
irritable bowel disease, and many others. [0007] In
contrast to other leukotrienes, which primarily cause
broncho-constriction and some proinflammatory effects,
LTB4 acts mainly as a chemoattractant and activator of
leukocytes (Jennewein, H.M., et. al, Prog Respir. Res.
Basel. Karger, 2001, vol 31, pp 121-125). [0008] LTB4
receptors are located on a variety of cells, primarily
neutrophils but also macrophages, lymphocytes,
eosinophils and lung epithelial cells. In
polymorphonuclear leukocytes (PMNLs), LTB4 causes
chemoattraction, chemokinesis, oxidative burst and the
upregulation or shedding of adhesion molecules as a
prerequisite of adhesion. It also inhibits neutrophil
apoptosis, thereby prolonging the 



inflammatory response. [0009] LTB4 has a key role in
the pathophysiology of rheumatoid arthritis (herein,
"RA") (Alten R., et. a/ Ann Rheum Dis. 2004, Feb;
63(2):170-6). RA is an autoimmune disease
characterized by joint inflammation, joint
destruction, progressive disability, and premature
death. Treatment of RA patients by administering to
them disease-modifying antirheumatic drugs alone or in
combination with other drugs may be useful to minimize
the dire consequences of RA. Treatment with
disease-modifying antirheumatic drugs may limit or
prevent further disease progression (Hochberg, M.C.,
Scand J Rheumatol Suppl. 1999; 112:3-7). [00010] U.S.
Pat. No. 5,384,318 describes some substituted
sulfonamides which are LTB4 antagonists. [00011] U.S.
Pat. No. 5,246,965 describes some aryl ethers which
are LTB4 receptor antagonists. [00012] U. S. Patent
number 6,342,510 describes the combination of a COX-2
inhibitor and a LTB4 receptor antagonist for the
treatment of inflammation and inflammation-related
disorders. [00013] PCT Patent Application number WO
2004/047824 describes certain pharmaceutical
compositions comprising an LTB4 receptor antagonist
having a hydroxy and a benzamidine group; and certain
COX-2 inhibitors; and a pharmaceutically acceptable
excipient. [00014] There is a need for a therapy that
inhibits pain and inflammation and also exhibits
diseasemodifying effects.Summary of the Invention
[00015] Among the several embodiments of the present
invention may be noted the provision of a therapeutic
composition comprising at least one COX-2 selective
inhibitor or a prodrug thereof and at least one LTB4
receptor antagonist wherein the LTB4 receptor
antagonist comprises one or more compounds selected
from the group consisting of
2-[(3S,4R)-3,4-dihydro-4-hydroxy-3-(phenyImethyl)-2H-
1-benzopyran-7-yl]-4-(trifluoromethyl)benzoic acid; a
pharmaceutically acceptable salt thereof; and mixtures
thereof. [00016] In another embodiment, the present
invention provides a method for the treatment,
prevention, or inhibition of inflammation, an
inflammation-related disorder, pain, or pain-related
disorder in a subject in need of such prevention,
treatment, or inhibition, the method comprising
administering to the subject a therapeutic composition
comprising at least one COX-2 selective inhibitor or a
prodrug thereof and at least one LTB4 receptor
antagonist wherein the LTB4 receptor antagonist
comprises one or more compounds selected from the
group consisting of
2-[(3S,4R)-3,4-dihydro-4-hydroxy-3-(phenylmethyl)-2H-
1-benzopyran-7-yl]-4-(trifluoromethyl)benzoic acid; a
pharmaceutically acceptable salt thereof; and mixtures
thereof. [0001 7] Further scope of the applicability
of the present invention will become apparent from the
detailed description provided below. However, it
should be understood that the following detailed
description and examples, while indicating preferred
embodiments of the invention, are given by way of
illustration only since various changes and
modifications within the spirit and scope of the
invention will become apparent to those skilled in the
art from this detailed description. Brief Description
of the Drawings Figure 1. Murine Air Pouch 2 Hour
Zymosan Figure 2. Disease Severity Figure 3.
Collagen-Induced Arthritis Incidence Figure 4.
Combination reduces Collagen-Induced Arthritis
Incidence Detailed Description [0001 8] The following
detailed description is provided to aid those skilled
in the art in practicing the present invention. Even
so, this detailed description should not be construed
to unduly limit the present invention as modifications
and variations in the embodiments discussed herein can
be made by those of ordinary skill in the art without
departing from the spirit or scope of the present
inventive discovery.[00019] The contents of each of
the references cited herein, including the contents of
the references cited within these primary references,
are herein incorporated by reference in their
entirety. a. Definitions [00020] The following
definitions are provided in order to aid the reader in
understanding the detailed 



description of the present invention: [00021] As used
herein, the term "COX-1" refers to one of the two
isoforms of the enzyme fatty acid cyclooxygenase
called cyclooxygenase-1 . [00022] As used herein, the
term "COX-2" refers to one of the two isoforms of the
enzyme fatty acid cyclooxygenase called
cyclooxygenase-2. [00023] As used herein, the term
"mg" refers to milligram. [00024] As used herein, the
term "g" refers to gram. [00025] As used herein, the
term "mpk" refers to milligrams per kilogram. [00026]
As used herein, the term "SLS" means sodium lauryl
sulfate. [00027] As used herein, the term "PVP" means
polyvinylpyrrolidone. [00028] As used herein, the
terms "inflammation-related disorder" or "inflammation
disorder" are meant to include, without limitation,
each of the symptoms or disorders that are mentioned
below. However, these terms are also meant to include
any therapeutic condition in which inflammation or
inflammation-related processes play a role. [00029] As
used herein, the terms "neoplasia" and "neoplasia
disorder", used interchangeably herein, refer to any
new and abnormal cell growth, including one in which
cell multiplication is uncontrolled and progressive.
Neoplasms may be benign or malignant. Neoplasia also
includes the term "cancer" and for purposes of the
present invention; cancer is one subtype of neoplasia.
As used herein, the term "neoplasia disorder" also
encompasses other cellular abnormalities, such as
hyperplasia, metaplasia and dysplasia. The terms
neoplasia, metaplasia, dysplasia and hyperplasia can
be used interchangeably herein and refer generally to
cells experiencing abnormal cell growth. [00030] Both
of the terms, "neoplasia" and "neoplasia disorder",
refer to a "neoplasm" or tumor, which may be benign,
premalignant, metastatic, or malignant. [00031] As
used herein, the terms "to prevent", "preventing", or
"prevention" refer to any reduction, no matter how
slight, of a subject's predisposition or risk for
developing a disease or disorder including any of the
following: ( 1) substantially preventing the onset of
a clinically evident disorder or disease in a subject;
(2) preventing the onset of a preclinically evident
stage of a disease or disorder in a subject; or
(3)substantially preventing the disorder or disease in
a subject. This definition includes prophylactic
treatment. [00032] The term "inhibition" as used
herein means a decrease in the severity of a disorder
or disease as compared to that which would occur in
the absence of the application of the present
invention. This decrease in severity may result from a
reduction in any one or combination of symptoms
characteristic of the disease or disorder. For
example, in the case of inflammation, this includes
symptoms such as swelling, soreness, redness,
stiffness, and others. On the cellular level this
includes characteristics such as chemotaxis; the
release of inflammatory mediators such as
prostaglandins, chemokines, leukotrienes; cell
infiltration; activation of immunological cells and
others. [00033] The phrase "therapeutically-effective"
is intended to qualify the amount of each agent which
will achieve the goal of improvement in disorder
severity and the frequency of incidence relative to no
treatment or treatment of each agent by itself, while
avoiding adverse side effects typically associated
with alternative therapies. [00034] The term "subject"
for purposes of treatment or prevention includes any
human or animal who is susceptible to the disorder or
disease. The subject can be a domestic livestock
species, a laboratory animal species, a zoo animal or
a companion animal. In one embodiment, the subject is
a mammal. In an alternative embodiment, the mammal is
a human being. In another embodiment, the subject is a
companion animal such as a dog, a cat, or a horse.
[00035] The term "COX-2 selective inhibitor" embraces
compounds which selectively inhibit the COX-2 enzyme
over the COX-1 enzyme, and also include
pharmaceutically acceptable salts and prodrugs of
those compounds. [00036] The selectivity of a COX-2
inhibitor varies depending upon the condition under
which the test is performed and on the inhibitors
being tested. For the purposes of this specification,
the selectivity of a 



COX-2 inhibitor can be measured as a ratio of the in
vitro or in vivo IC50 value for inhibition of COX-1 ,
divided by the IC50 value for inhibition of COX-2
(COX-1 IC50/COX-2 IC50) . A COX-2 selective inhibitor
is any inhibitor for which the ratio of COX-1 IC50 to
COX-2 IC50 is greater than 1. In one embodiment of the
present invention, this ratio is greater than 2. In
another embodiment of the present invention, the ratio
is greater than 5. In yet another embodiment of the
present invention, the ratio is greater than 10. In
another embodiment, the ratio is greater than 50. In
yet another embodiment of the present invention, the
ratio is greater than 100. Please see Example number 1
for details regarding determination of COX-2 inhibitor
activity and in vitro COX-2 selectivity. [00037] For a
COX-2 selective inhibitor, the term "IC50" refers to
the concentration of a compound that is required to
produce 50% inhibition of enzyme activity in an in
vitro enzyme assay as described hereinbelow. In one
embodiment of the present invention, COX-2 selective
inhibitors have an IC5O of less than about 1
micromolar, alternatively less than about 0.5
micromolar, and alternatively less than about 0.2
micromolar.[00038] For an LTB4 receptor antagonist,
the term "IC50" refers to the concentration of a
compound sufficient to inhibit 50% of specific 3H-LTB4
binding in an in vitro assay as described hereinbelow.
In one embodiment of the present invention, LTB4
receptor antagonists have a (C50 of less than about 1
nnicromolar, alternatively less than about 0.5
micromolar, and alternatively less than about 0.2
micromolar. [00039] In one embodiment of the present
invention, COX-2 selective inhibitors have an IC50 of
greater than about 1 micromolar. In another
embodiment, the COX-2 selective inhibitors have an
IC50 greater than 20 micromolar. Inhibitors of the
cyclooxygenase pathway in the metabolism of
arachidonic acid used in the present method may
inhibit enzyme activity through a variety of
mechanisms. By the way of example, and without
limitation, the inhibitors used in the methods
described herein may block the enzyme activity
directly by acting as a substrate for the enzyme.
[00040] As used herein, the term "leukotriene B4
receptor antagonist" or "LTB4 receptor antagonist" or
"LTB4 ra", embraces compounds that selectively
antagonize an LTB4 receptor with an IC50 of less than
about 10 micromolar. In another embodiment of the
present invention, LTB4 receptor antagonists have an
IC50 of less than about 1 micromolar. Example 2
illustrates methods used in the present application
for the determination of LTB4 Receptor Antagonist
Activity. [00041] As used herein, the terms
"treating", "treatment", "treated", or "to treat,"
mean to alleviate symptoms, eliminate the causation
either on a temporary or permanent basis, or to alter
or slow the appearance of symptoms or symptom
worsening. The term "treatment" includes alleviation
or elimination of causation of the symptoms associated
with, but not limited to, any of the disorders or
diseases or disorder-related or disease-related
symptoms described herein. [00042] Also included
within the scope of the present invention are
compounds that act as prodrugs of COX-2 selective
inhibitors, or prodrugs of LTB4 receptor antagonists.
As used herein in reference to COX-2 selective
inhibitors, the term "prodrug" refers to a chemical
compound that can be converted into an active COX-2
selective inhibitor by metabolic or simple chemical
processes within the body of the subject. One example
of a prodrug for a COX-2 selective inhibitor is
parecoxib, which is a therapeutically effective
prodrug of the COX-2 selective inhibitor valdecoxib.
An example of a preferred COX-2 selective inhibitor
prodrug is sodium parecoxib. A class of prodrugs of
COX-2 inhibitors is described in U.S. Patent No.
5,932,598. [00043] The term "pharmaceutically
acceptable" is used herein to mean that the modified
noun is appropriate for use in a pharmaceutical
product. [00044] As used herein, an "effective amount"
means the dose or amount to be administered to a
subject and the frequency of administration to the
subject, which is readily determined by one having
ordinary skill in the art, by the use of known
techniques and by observing results obtained under
analogous circumstances.[00045] As used herein, the
terms "in a subject in need of such treatment or
prevention", mean any subject who, at the time of
presentation, exhibits the disease or disorder sought
to be treated, or is at risk for developing a disease
or disorder or symptoms of the disease or disorder. 



b. Details [00046] In accordance with the present
invention, there is now disclosed a therapeutic
composition comprising a COX-2 selective inhibitor or
a prodrug thereof and an LTB4 receptor antagonist
wherein the LTB4 receptor antagonist is selected from
the group consisting of:
2-[(3S,4R)-3,4-dihydro-4-hydroxy-3-(phenylmethyl)-2H-1
-ben opyran-7-yl]-4-(trifluoromethyl) benzoic acid;
4-[[3-[[4-[1-(4-hydroxyphenyl)-1-methylethyl]phenoxy]m
ethyl]phenyl]methoxy] benzenecarboximidamide;
[[4-[[3-[[4-[1-(4-hydroxyphenyl)-1-methyl-ethyl]phenox
y]methyl]-phenyl]methoxy]- phenyl]iminomethyl]
carbamic acid, ethyl ester;
4-[1-[4-[[3-[[4-(aminoiminomethyl)phenoxy]-methyl]phen
yl]methoxy]phenyl]-1-methylethyl]phenyl
beta-D-glucopyranosiduronic acid;
2-[(3R,4S)-3-(1,1'-biphenyl-4-ylmethyl)-4-hydroxy-3,4-
dihydro-2H-chromen-7-yl]-4- (trifluoromethyl)benzoic
acid;
2-((3S)-3-benzyl-3,4-dihydro-4-hydroxy-2H-chromen-7-yl
)-4-chlorobenzoicacid;
2-((3R)-3-benzyl-3,4-dihydro-3,4-dihydroxy-2H-chromen-
7-yl)-4-fluorobenzoic acid;
1-carboxyl-1-(((3S,4S)-3,4-dihydroxy-3-(((4-(phenyl)ph
enyl)-methyl)-chroman-7-yl))cyclopentane; a
pharmaceutically-acceptable salt thereof; and mixtures
of any of these compounds or salts. [00047] Some LTB4
receptor antagonists useful in the present invention
are shown in Table 1. Pharmaceutically-acceptable
salts of the compounds listed in Table 1 are also
useful in the present invention. Table 1. LTB4
Receptor Antagonists"Valve connector for medical
infusion lines" * * * Field of the Invention The
present invention relates to valve connectors for
medical infusion lines by means of an introducer of a
fluid infusion, typically a Luer or Luer-Lock union
fitting for example of a syringe of the needle-less
type. Background Art Valve connectors of this type are
known, e.g. from the documents US-5242342, US-5676346,
US-6706022, U8-5700248 and US-6682509. More in
particular, the documents US-5700248 and US-6682509
describe a valve connector according to the preamble
to claim 1, which provides a tubular body having a
cavity, an inlet end adapted for the engagement of an
introducer of liquid, and an outlet end. A hollow pin
is arranged axially within the cavity of the tubular
body and has a closed terminal oriented towards the
inlet end of the tubular body and axially distanced
therefrom. The hollow pin is in communication with the
outlet end of the tubular body and has at least a
lateral hole distanced from its terminal for
communication with the cavity of the tubular body. The
connector further includes an elastic sealing member
which comprises an elastic head having a pre-slotting
and normally arranged in a closed condition (or
inactive condition) within the inlet end of the
tubular body in which the pre-slotting is closed, and
axially movable against the terminal of the hollow pin
by effect of the insertion of said introducer into the
inlet end, to interact with said terminal assuming an
elastically deformed open configuration (or active
condition) in which the pre-slotting is opened. The
elastic sealing member of the valve connector further
comprises an elastic hollow element joined to the head
and interposed between the tubular body and the hollow
pin to isolate the cavity of the tubular body relative
to its outlet end. Said elastic hollow element defines
an elastic thrust means which tends to maintain the
head in its closed condition, and has an internal
contact surface with the hollow pin to isolate the
aforesaid at least one lateral hole relative to the
cavity of the 



tubular body when the head is in the closed condition.
Valve connectors of this type must meet a series of
fundamental requirements, since their use is often
critical for the survival of the patients who utilise
them. In the first place, the closure of the inlet end
of the tubular body operated by the head of the
elastic member must be substantially tight, thereby
assuring a total anti bacterial barrier, even after
repeated opening and re-closings of the valve
connector. Secondly, the opening and re-closing
operation of the communication between theinlet end
and the outlet end of the connector upon the insertion
and respectively of the extraction of the introducer
must be wholly reliable and repeatable without even
minimal risk of malfunctions which could entail severe
risks for the patient connected to the valve
connector. For this reason, the number of moving
mechanical member of the valve connector must be as
small as possible. Thirdly, these connectors must be
able effectively to support any over-pressures which
may be generated within them in sue and in the closed
or inactive condition, and assure an effective seal
against positive and negative. Lastly, these valve
connectors must be easily cleaned and disinfected from
the side of the inlet end, typically with a wad imbued
with disinfectant. In the case of the valve connectors
known from the aforementioned documents US-5700248 and
US-6682509, the opening of the communication between
the inlet end of the tubular body and the outlet end,
through the lateral hole or holes of the hollow pin
upon the engagement of the introducer, is achieved as
a result of the crossing of the preslotting of the
elastic head by the terminal of the hollow pin. The
hollow element of the elastic member has a corrugated
or bellow-shaped wall, so that its axial compression
produces a collapse thereof in the manner of an
accordion. The axial compression of the hollow element
is such that the elastic head flows along the hollow
pin until it is positioned below the lateral hole or
holes thereof, thereby directly exposing these lateral
holes to the flow coming from the introducer. This
arrangement essentially has the drawback that the
sealing of the lateral hole or holes of the hollow
pin, in the condition of closure of the valve
connector, is entrusted solely to the radial
elasticity of the hollow element of the elastic
member. Moreover, the crossing of the pre-slotting of
the elastic head by the terminal of the hollow pin
upon opening the valve connector, together with the
engagement of the related closed terminal into the
introducer, may entail risks of malfunctions in
addition to limitations in relation to the minimum
diameter of the introducers which can be used with
said known valve connectors. Disclosure of the
Invention The object of the present invention is to
overcome the aforesaid drawback, and said object is
essentially achieved thanks to the following
combination of characteristics: - the terminal of the
hollow pin is so shaped as to cause the head of the
elastic sealing member assume the aforesaid open
configuration without crossing the preslotting, - the
tubular body positively presses the inner contact
surface of the hollowelement of the elastic sealing
member against the hollow pin when the aforesaid
elastic head is in the closed position, - when said
elastic head moves from the closed condition to the
open configuration, the inner contact surface of the
hollow element of the elastic sealing member opens
communication between the aforesaid at least one
lateral hole of the hollow pin and the inlet end of
the tubular body through said pre-slotting. Thanks to
this solution idea, the aforementioned drawbacks of
known valve connectors are effectively overcome, with
appreciable advantages in terms of greater safety,
functionality and versatility of use. Preferably, the
tubular body of the connector has a portion of inner
wall with 



conical surface against which, in the non deformed
condition of seal of the elastic head, contrasts a
portion with conical surface complementary to the
outer surface of the hollow element of the elastic
sealing member. A radial thrust component is thereby
achieved of the inner surface of the hollow element of
the elastic sealing member against the outer surface
of the hollow pin, thereby assuring an effective and
secure isolation of the aforesaid at least one lateral
hole of the hollow pin. This effect can be further
improved thanks to the fact that the hollow element of
the elastic sealing member tends to press the elastic
head in the aforesaid non deformed sealing condition
against the action of an axial pre-load. According to
an additional advantageous characteristic of the
invention, the hollow element of the elastic sealing
element consists of a generally cylindrical, non
corrugated body. In a first embodiment of the
invention, the inner contact surface of the hollow
element of the sealing elastic element is shaped in
such a way as to be applied against the aforesaid at
least one lateral hole of the hollow pin in the
aforesaid non deformed sealing condition. In this
case, the hollow pin can be formed, at said at least
one lateral hole, with an external annular throat. In
a variant, currently considered the preferred
embodiment, the inner contact surface of the hollow
element of the elastic sealing member is shaped in
such a way as to be applied, in the aforesaid non
deformed sealing condition, at a region of the hollow
pin that is situated between said at least one lateral
hole and said terminal. Brief Description of the
Drawings The invention shall now be described in
detail with reference to the accompanying drawings,
provided purely by way of non limiting example, in
which: - Figure 1 is a schematic side elevation view
of a valve connector for medical linesaccording to the
invention, - Figure 2 is a schematic axial section
view of the valve condition in a first embodiment of
the invention, shown in a first condition, - Figures 3
and 4 are two similar views to Figure 2, showing two
different operative conditions of the valve connector,
- Figure 5 is a cross section view according to the
line V-V of Figure 2, - Figure 6 is a variant of
Figure 5, - Figure 7 is a similar view to Figure 2,
but rotated by about 30, in which a component of the
connector is omitted, - Figure 8 is an elevation view
of a component of the valve connector according to a
first embodiment, - Figure 9 is a perspective view of
Figure 8, - Figure 10 is a similar view to Figure 8,
showing a second embodiment of the same component, -
Figure 11 is a perspective view of Figure 10, - Figure
12 is an elevation view of another component of the
valve connector, and in particular of the one omitted
in Figure 7, - Figure 13 is a perspective view of
Figure 12, - Figure 14 is a similar view to Figure 2,
showing a first variant of the valve connector in a
first operative condition, - Figures 15 and 16 are two
similar views to Figure 14, showing two different
operative conditions of the valve connector, - Figure
17 shows a detail of Figure 14 in enlarged scale, -
Figure 18 is a view, similar to Figures 2 and 14 and
partial, showing a second variant of the valve
connector according to the invention, 



- Figure 19 shows an enlargement of Figure 18, -
Figure 20 is a similar view to Figures 2 and 14,
showing a third variant of the valve connector
according to the invention, represented in the closed
condition, - Figure 2 1 is similar view to Figure 20,
with the valve connector in open condition, and -
Figure 22 shows a detail of Figure 20 in enlarged
scale. Detailed Description of the Invention Referring
initially to Figure 1 and 2, a first embodiment of the
valve connector for medical infusion lines according
to the invention essentially comprises an external
tubular body 1, a hollow internal pin 2 positioned
axially within the cavity of the tubularbody 1, and an
intermediate elastic sealing member 3. Typically, the
tubular body 1 and the hollow pin 2 are made of
moulded plastic material, whilst the elastic sealing
element is made of an elastic material, e.g. silicone
rubber. The external tubular body 1 has an inlet end 4
formed in the manner of a female Luer-Lock connecting
member for the engagement, in generally conventional
fashion, with a male Luer or Luer-Lock connecting
member of a fluid introducer, constituted for example
by a needle-less syringe, a part whereof is
schematically designated by the reference S in Figures
3 and 4. The inner annular surface of the inlet end 4,
designated by the reference 5, can be only slightly
conical or also, more conveniently, cylindrical. The
other end of the tubular body 1, or the outlet end, is
shaped in the manner of a male Luer-Lock connecting
organ with a central tubular spigot 6 with slightly
conical outer surface 7 and an internally threaded
outer cladding 7. In the embodiment of Figure 2, the
outer cladding 7 is obtained integrally with the
tubular body 1, whilst the inner spigot 6 is formed
integrally with the hollow pin 2, as shown in Figures
8 and 9. hi the junction region between the hollow pin
2 and the spigot 6 is provided an annular flange 8
which is coupled in sealed fashion within the tubular
body 1 in the immediate vicinity of the threaded
cladding 7. In a variant, shown in Figures 10 and 11,
both the central spigot 6 and the threaded cladding 7
are obtained integrally with the hollow pin 2, which
in this case as well is formed with the annular flange
8 for coupling within the tubular body 1. The hollow
pin 2 has, at the side opposite the outlet end 6, 7 of
the connector, a closed terminal 9 oriented towards
the inlet end 4 and situated at a short axial distance
therefrom. Differently from some known valve
connectors in which the free end of the hollow pin has
a perforating tip, the terminal 9 is formed with a
crown of axial-radial projections 10, angularly
distanced in such a way as to define between them
external axial-radial flow channels 11. Said flow
channels 11 are more clearly visible in Figure 8, 9
and 10, 11, and also in Figure 7, which corresponds to
Figure 2 with the exception that the conformation of
the outlet end 6, 7 is that of Figures 10 and 11
instead of that of Figures 8 and 9, and in which the
elastic sealing member 3 was omitted for the sake of
simplicity of illustration. The end surfaces 10a of
the projections 10 oriented towards the inlet end 4
are preferably planar or slightly rounded. At a short
distance from the terminal 9, the hollow pin 2 is
formed with one or more radial lateral holes 12
through which the cavity of the pin 2, and hence the
outlet end 6, 7 of the valve connector, can be placed
in communication, in the manners clarified below, with
the inlet end 4.As Figures 12 and 13 more clearly
show, the sealing elastic member 3 comprises,
conveniently in a single piece, an elastic head 13 and
an elastic hollow element 14. The elastic head 13 has
a complementary shape to that of the inner wall 5 of
the inlet fitting 4 in such a way as to be able to be
housed therein, in the manner shown in Figure 2, in
contact without substantial interference in a closed
condition in which said head 13 is substantially
undeformed. Or, when the elastic head 13 closes the
inlet end 4, 



it is substantially not compressed within the inner
surface 5 thereof. Through the head 13 is formed a
pre-slotting or axial notch 15 which, in the non
deformed closed condition of the elastic head 13
within the inlet end 4, is shut by effect of the
elasticity of the head 13. In this condition, an
anti-bacterial protection barrier is achieved between
the interior of the valve connector and the exterior,
whilst assuring the possibility of an effective
cleaning operation, conventionally conducted by means
of a wad imbued with a disinfectant. The head 13 joins
the elastic hollow element 14 through a cone frustum
portion 16 whose greater base defines an annular
arresting shoulder 17 which, in the nondeformed
condition of sealing of Figure 2, faces an inner
annular shoulder 18 with conical surface,
complementary to the tubular body 1. Said hollow
elastic element 14 has, at the opposite side from the
elastic head 13, an end lip 19 which is closed in
sealed fashion against the outer wall of the hollow
pin 2 at the annular flange 8 thereof. The general
configuration of the elastic hollow element 14 can be
corrugated or bellows shaped (as in the case of the
aforementioned documents US-5700248 and US-6682509)
or, much more conveniently and simply, with simply
cylindrical shape, with circular section (as shown in
detail in Figure 5), elliptical (as shown in detail in
Figure 6), or even polygonal. In any case the elastic
hollow element 14 has a thickened portion 20 with
slightly conical outer surface 2 1 co-operating, in
the manners clarified below, with a complementary
conical surface portion 22 of the inner wall of the
tubular body 1. The inner wall of the portion 20 of
the elastic hollow element 14, designated by the
reference 23, is arranged in contact with the hollow
pin 2 and, in the undeformed closed condition of the
head 13 within the inlet fitting 4, it closes in
sealed fashion the lateral holes 12 in such a way as
to isolate the outlet fitting 6, 7 of the chamber 24
between the elastic head 13, the closed terminal 9 and
the region of the inner wall of the elastic member 3
that surrounds the terminal 9. The sealed closing of
the lateral holes 12 by the inner wall 23 is assured,
according to a peculiar aspect of the invention, by
the circumferential radial abutting thereof against
the hollow pin 2, operated by effect of the
interaction between the conical surfaces 2 1 and 22
and underthe action of an axial elastic pre-loading of
the elastic hollow element 14. The operation of the
valve connector thus described is as follows. In the
closed condition shown in Figure 2, the elastic head
13 is, as stated, in non deformed closing
configuration within the inlet end 4, with the
pre-slotting 15 maintained hermetically closed. The
axial pre-load of the elastic hollow element 14, in
co-operation with the radial thrust component applied
positively by the inner section with conical surface
22 of the tubular body 1 against the conical outer
surface section 2 1 of the elastic hollow element 14,
maintains as stated the portion 20 of said hollow
element 14 in contact with hermetic closure of the
lateral holes 12 of the hollow pin 2. In this way, the
communication between the inlet end 4 and the outlet
end 6, 7 of the valve connector is doubly shut at one
side by effect of the closure of the inlet fitting 4
by the elastic head 13 in the non deformed condition,
and at the other side by the occlusion of the holes 12
by the portion 20 of the elastic hollow element 14.
When the end of the needle-less syringe S is frontally
coupled in sealed fashion against the elastic head 13
and then inserted into the inlet fitting 4, in the
manner shown in Figure 3, the elastic head 13 is
thrust axially towards the interior of the connector,
by effect of the compression or axial collapse of the
elastic hollow element 14. Simultaneously, the section
20 of the hollow elastic element 14 slides along the
hollow pin 3 in the direction of the outlet fitting 6,
7, freeing the lateral holes 12 which are thereby
placed in communication with the chamber 24. The
surface 5 is designed specifically to be deformed and
house in sealed fashion 



the conical surface of the syringe S, being
cylindrical or with reduced conicity. Continuing the
introduction of the needle-less syringe S, until its
complete locking to the Luer-Lock connection on the
inlet fitting 4, the valve connector assumes the
configuration shown in Figure 4: the additional axial
compression of the elastic hollow element 14 allows
the head 13 to translate forward towards the interior
of the hollow body 1 until it contrasts frontally
against the terminal 9, thereby interacting with the
projections 10 thereof. By effect of said interaction,
the head 13 assumes an elastically deformed, i.e.
radially dilated outwards, configuration, in such a
way as to open the pre-slotting 15. In this way, the
inlet fitting 4, or the needle-less syringe S, are
placed in communication with the outlet fitting 6, 7
through the chamber 24, the channels 11 of the
terminal 9, the lateral holes 12 and the cavity of the
hollow pin 2. When the needle-less syringe S is
extracted from the input fitting 4, the elastic return
of the hollow element 14 of the elastic sealing 3
promptly restores the sealed configuration of Figure
2, in which the elastic head 13 returns to the
undeformedcondition within the inlet fitting 4, which
in turn elastically returns to the undeformed
condition, and the lateral holes 12 are re-closed by
the section 20 of the elastic hollow element 14.
Figures 14 through 16 show a variant of the valve
connector according to the invention in the same three
operative conditions described previously with
reference to Figures 2 through 4. In this variant,
parts that are identical or similar to those already
described above are designated by the same numerical
references. In fact, the variant consists solely of
the fact that the hollow pin 2 is formed, at the
lateral holes 12, with an annular depression or throat
25, of more or less extended axial length, into which
is engaged, in the undeformed condition of sealing of
the elastic head 13 in the input fitting 4, the
thickened section 20 of the elastic hollow element 14
of the elastic sealing member 3.In this variant as
well, as a result of the introduction of the
needle-less syringe S into the inlet fitting 4 and of
the consequent axial compression of the elastic hollow
element 14, the section 20 progressively translates
towards the outlet fitting 6, 7 sliding along the
hollow pin 2, thereby freeing the lateral holes 12. By
effect of the elastic deformation of the head 13 due
to the interaction with the projections 10 of the
terminal 9, the flow communication between the inlet
fitting 4 and the outlet fitting 6, 7 then opens
through the open pre-slotting 15, the chamber 24, the
flow channels 11, the holes 12 and the cavity of the
hollow pin 2, as shown in Figure 16. Figure 17 shows
the detail of the hermetic closure of the holes 12 by
the section 20 of the elastic hollow element 14 in the
sealed condition of Figure 14. An additional variant
of the valve connector according to the invention is
shown in Figures 18 and 19. In this variant, in which
parts that are identical or similar to those already
described previously are designated by the same
numeric references, the section 20 of the hollow
elastic element 14 of the elastic sealing member 3
achieves the hermetic closure of the lateral holes 12
of the hollow pin 2 in indirect rather than direct
fashion. Le., instead of closing against the surface
of the annular throat 25, the section 20 has a portion
with conical surface 26 which, in the sealing
condition, is pressed in sealing contact against a
complementary external conical surface 27 serving as a
junction with the annular depression 25. Said sealing
contact in this case is assured both by the axial
pre-load of the elastic hollow element 14, and by the
axial and radial components of the thrust applied
positively by the inner conical surface 22 of the
tubular body 1 against the external conical surface 2
1 of the elastic hollow element 14. In this variant,
as in the one that will be described below, the inner
surface of the elastic head 13 is formed with a crown
of channels 30 which, in the open condition of the
head 13, define axial flowpassages for conveying the
fluid coming from the syringe S from the radial
passages 11, defined between the projects 10 of the
terminal 9 of the hollow pin 2, to the lateral holes 



12 (see for example also Figure 21). In the additional
variant shown in Figures 20 and 22, currently
considered the preferred embodiment and in which parts
that are identical or similar to those already
described previously are designated by the same
numeric references, the inner conical surface 26 of
the hollow elastic element 14 co-operating with the
outer conical surface 27 of the hollow pin 2 is formed
by an inner annular projection 28 of said elastic
hollow element 14. This variant is, as stated,
currently considered preferred essentially because the
abutment of the inner annular projection 28 against
the conical outer surface 27 of the hollow pin 2, in
the condition of closure of the valve connector, is
still more secure even if, in use, a vacuum or an
overpressure is generated within the connector. In all
the embodiments of the valve connector described
above, the hollow pin 2 can be provided with
additional lateral holes 29, axially distanced from
the lateral holes 12 and having the function of
placing in communication the outlet fitting 6, 7 with
the inner chamber 31 located between the section 20 of
the elastic hollow element 14 and the end lip 19
thereof. In this way during the introduction of the
syringe S, and after the holes 12 are freed, any air
which may remain trapped within the chamber 3 1 can
freely escape and not impede the operation of the
elastic element 14. Moreover, at the end of the use of
the valve connector, when by effect of the removal of
the needle-less syringe S the undeformed condition of
closure of the elastic head within the inlet fitting 4
and the hermetic closure of the lateral walls 12 are
restored, any liquid which may have entered the
chamber 3 1 during use is ejected from the aforesaid
holes 29, creating a beneficial positive pressure
effect in the outlet fitting 6, 7, facilitating the
complete evacuation of all the injected medicament.
Lastly, any fluid pressure coming from the outlet
fitting 6, 7 can be absorbed within the chamber 31,
whilst enabling the sealing characteristics at the
complementary conical surfaces 26, 27 to be enhanced.
The passage section of the holes 29 is conveniently
calibrated, relative to that of the holes 12, to
obtain the effects described above. Naturally, the
construction details and the embodiments may vary
widely from what is described and illustrated herein,
without thereby departing from the scope of the
present invention as defined by the appended
claims.CLAIMS 1. A valve connector for medical lines
of infusion by means of a fluid introducer (S),
comprising: - a tubular body (1) having a cavity, an
inlet end (4) adapted for the engagement of an
introducer (S), and outlet end (6, 7), - a hollow pin
(2) arranged axially within the cavity of the tubular
body (1) and having a closed terminal (9) oriented
towards said inlet end (4) of the tubular body and
axially distanced therefrom, said hollow pin (2) being
in communication with the outlet end (6, 7) of the
tubular body (1) and having at least a lateral hole
(12) distanced from said terminal (9) for
communication with the cavity of said tubular body
(1), and - an elastic sealing element (3), comprising:
- an elastic head (13) having a pre-slotting (15) and
normally arranged in a closed condition within said
inlet end (4) of the tubular body (1), in which said
pre-slotting (15) is closed, and being axially movable
against said terminal (9) of the hollow pin (2), by
effect of the insertion of said introducer into the
inlet end, to interact with said terminal (9) assuming
an elastically deformed open configuration in which
the pre-slotting (15) is opened, - an elastic hollow
element (14) joined to said head (13) and interposed
between said tubular body (1) and said hollow pin (2)
to isolate the cavity of said 



tubular body (1) relative to said outlet end (6, 7),
said elastic hollow element (14) defining an elastic
thrust means tending to maintain said head (13) in
said closed condition and having an inner surface (23;
26) to contact said hollow pin (2) to isolate said at
least one lateral hole (12) relative to the cavity of
the tubular body (1) when said head (13) is in the
aforesaid undeformed sealing condition, characterised
in that: - the terminal (9) of the hollow pin (2) is
so shaped as to cause the head (13) of the elastic
sealing member (3) assume said open configuration
without crossing the preslotting (15), - said tubular
body (1) positively presses said inner contact surface
(23; 26) of the hollow element (14) of the elastic
sealing member (3) against said hollow pin (2) when
said elastic head (13) is in the aforesaid closed
position, - when said elastic head (13) moves from the
closed condition to the open configuration, said inner
contact surface (23; 26) of the hollow element (14) of
the elastic sealing member (3) opens communication
between said at least one lateral hole (12) ofthe
hollow pin (2) and the inlet end (4) of the tubular
body (1) through said pre-slotting (15). 2. Valve
connector as claimed in claim 1, characterised in that
said tubular body (1) has an inner wall portion with
conical surface (22) against which contrasts, in the
aforesaid closed position of said elastic head (13), a
complementary conical surface portion (21) of the
hollow element (14) of the elastic sealing member (3).
3. Valve connector as claimed in claim 2,
characterised in that said complementary conical
surface portion (21) of the hollow element (14) of the
elastic sealing member (3) is pressed against said
hollow pin (2), when said elastic head (3) is in the
aforesaid closed condition, also by the action of an
axial pre-load of said hollow element (14). 4. Valve
connector as claimed in claim 3, characterised in that
said hollow element (14) of the elastic sealing member
(3) has, in proximity to said elastic head (13), and
outer arresting portion (17) which, in said undeformed
condition of sealing of said elastic head (13), faces
a complementary inner arresting surface (18) of the
tubular body (1) adjacent to said inlet end (4). 5.
Valve connector as claimed in claim 4, characterised
in that said outer arresting portion (17) and said
complementary inner arresting surface (18) have
conical conformation. 6. Valve connector as claimed in
claim 1, characterised in that said terminal (9) of
the hollow pin (2) has a plurality of axial
projections (10) angularly distanced and delimiting
between them flow channels (11) facing said head (13)
of the elastic sealing member (3). 7. Valve connector
as claimed in claim 6, characterised in that said
projections (10) have ends for interacting (10a) with
the head (13) of the elastic sealing member (3) having
generally flat configuration. 8. Valve connector as
claimed in claim 6, characterised in that said
projections (10) have ends for interacting (10a) with
the head (13) of the elastic sealing member (3) having
generally rounded configuration. 9. Valve connector as
claimed in claim 6, characterised in that said elastic
head (13) is internally formed with axial flow
channels (30). 10. Valve connector as claimed in claim
1, characterised in that said hollow element (14) of
the elastic sealing member (3) consists of a generally
cylindrical non corrugated body. 11. Valve connector
as claimed in claim 10, characterised in that said
generally cylindrical non corrugated body (14) has
circular section.12. Valve connector as claimed in
claim 10, characterised in that said generally 



cylindrical non corrugated body (14) has elliptical
section. 13. Valve connector as claimed in claim 10,
characterised in that said generally cylindrical non
corrugated body (14) has polygonal section. 14. Valve
connector as claimed in claim 1, characterised in that
said inner contact surface (23) of the hollow element
(14) of the elastic sealing member (3) is so shaped as
to be applied radially against said at least one
lateral hole (12) of the hollow pin (2) in its closed
condition. 15. Valve connector as claimed in claim 14,
characterised in that said hollow pin (2) is formed,
at said at least one lateral hole (12), with an outer
annular throat (25). 16. Valve connector as claimed in
claim 14, characterised in that said hollow element
(14) of the elastic sealing member (3) has an annular
bulge (20) defining said inner contact surface (23).
17. Valve connector as claimed in claim 1,
characterised in that said inner contact surface (26)
of the hollow element (14) of the elastic sealing
member (3) is so shaped as to be applied radially at a
region (27) of said hollow pin (2) situated between
said at least one lateral hole (12) and said terminal
(9). 18. Valve connector as claimed in claim 17,
characterised in that said hollow pin (2) has an outer
annular shoulder with conical surface (27) and said
inner contact surface of the hollow element (14) of
the elastic sealing member (2) is constituted by an
inner annular projection (26, 28) having a conical
surface complementary to that of said outer annular
shoulder (27). 19. Valve connector as claimed in claim
1, characterised in that said inlet end (4) of the
tubular body (1) has cylindrical inner surface (5).
20. Valve connector as claimed in claim 1, in which
said outlet end of the tubular body (1) consists of a
male Luer-Lock connection element, characterised in
that said male Luer-Lock connection element (5, 7) is
formed at least in part integrally with said hollow
pin (2). 21. Valve connector as claimed in claim 1,
characterised in that said hollow pin (2) has at least
an additional lateral hole (29) axially distanced from
said at least one lateral hole (12) at the side of
said outlet end (6, 7) of the tubular body (1). 22.
Method for transferring fluid from a fluid introducer
(S) to a valve connector, characterised in that it
consists of providing a valve connector as claimed in
claims 1 through 2 1 and in engaging said introducer
(S) within said entry end (4) of the tubular body (1)
of the valve connector, implementing the following
steps:- axially moving said elastic head (13) from
said closed condition towards said terminal (9) of the
hollow pin (2) by effect of the axial compression of
said elastic hollow element (14) of the elastic
sealing member (3) whilst said inner contact surface
(23; 26) translates axially along said hollow pin (2),
opening communication between said at least one
lateral hole (12) and the interior of said elastic
hollow element (14), - pressing said elastic head (13)
against the closed terminal (9) of the hollow pin (2)
in such a way that said elastic head (13) assumes said
elastically deformed configuration opening said
pre-slotting (15) without crossing by said terminal
(9) and opening communication between said introducer
(S) and said at least one lateral hole (12) of the
hollow pin (2). 


