wo 2013/036193 A1 [N NPF 0000 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

14 March 2013 (14.03.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/036193 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

International Patent Classification:
A6IM 1/14 (2006.01) A61IM 39/06 (2006.01)
A6IM 25/00 (2006.01)

International Application Number:
PCT/SE2012/050940

International Filing Date:
5 September 2012 (05.09.2012)

Filing Language: English
Publication Language: English
Priority Data:

1150815-7 9 September 2011 (09.09.2011) SE

Applicant (for all designated States except US): NORDIC
MED - COM AB [SE/SE]; P.O. Box 491, S-503 13 Boras
(SE).

Inventors; and
Inventors/Applicants (for US only): PUHASMAGI, Arne
[SE/SE]; Skolgatan 27, S-503 33 Boras (SE). LUND-
GREN, Anna [SE/SE]; Eckragatan 33D, S-426 76 Vistra
Frélunda (SE).

Agent: HYNELL PATENTTJANST AB; P.O. Box 138,
S-683 23 Hagfors (SE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: CATHETER INTRODUCER ASSEMBLY

61

(57) Abstract: The present invention relates to a valve assembly for sealing a through passage of a catheter introducing device, com-
prising a sealing unit having a movable closing member connected to a biasing means, and a seat member arranged with a sealing
surface around the aperture of the through passage, wherein the biasing means is arranged to urge the closing member to sealably
abut against the sealing surface, corresponding to a closed position, so as to prevent flow of fluid through the valve. The invention
also relates to a catheter introducer assembly comprising a valve assembly.



WO 2013/036193 PCT/SE2012/050940

10

15

20

25

30

35

CATHETER INTRODUCER ASSEMBLY

TECHNICAL FIELD
The present invention relates to a device for conveying fluid media into or out of the

body of a patient in a subcutaneous, intravascular or intramuscular way.

BACKGROUND OF THE INVENTION

Many medical situations and treatments are associated with the need for conveying fluid
media into or out of the body of a patient. Access to a person’s circulatory system, such
as the cardiovascular or the cerebrospinal fluid system, is often achieved by means of
introducing a catheter tube into the patient in a subcutaneous, intravascular or
intramuscular way. Insertion of a catheter is done by means of a needle element,
wherein the needle point is used for punctuating e.g. a vein and subsequently
introducing the catheter before withdrawing the needle, leaving only the soft catheter
tube which for instance may be connected to a source of fluid to be administered into or

from the vein.

A typical example of such medical situation is blood dialysis (usually hemo-dialysis),
which sometimes is required as a consequence of kidney malfunction. In dialysis, two
catheter tubes are inserted into a so called fistula which is created by connecting an
artery to a vein. One catheter is used for withdrawal of blood and the other for
reinserting it into the patient. Dialysis treatment is a rather delicate and exposed
situation for the patient and it is desired to provide a very cautious and careful handling
during the penetration of the patient's skin or fistula wall or during the continued

treatment.

A common problem related to dialysis treatment (as well as to any situation involving
insertion procedure for a catheter tube) is the risk of blood leakage, particularly when
connecting the dialysis equipment to the fistula. Typically, the needle used for
connecting the assembly to a fistula has quite a large diameter (often larger than 1.6
mm) in order to provide for sufficient volume of blood passage during the time dialysis
is run, and at the same time avoiding rupture of the blood cells which are passing at a
high flow rate. The large needle in combination with the high pressure in a fistula leads
to the risk that blood from the circulation system often escapes, either when connecting
the catheter to the fistula or during treatment, resulting in a leakage of blood which is of
course highly undesired as it makes an already uneasy and exposed situation even worse

for the patient, and also leads to a risk for blood contamination for health care providers.
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As the blood pressure within a fistula is very high, penetration will lead to a heavy and
immediate outflow of blood. This naturally puts extremely high demands on the
equipment/catheter assemblies which are intended to be used for transferring the blood
from the patient to the dialysis equipment and again back to the patient. A catheter
assembly used in dialysis should be designed to handle over- as well as subpressure
since each fistula is connected to two catheters: one for the withdrawal of blood and one
for reintroducing it into the patient. The assembly through which blood will be
withdrawn will be subjected to a subpressure and the assembly through which blood is
to be transferred back to the patient will be subjected to a overpressure. In each of those
situations there is a risks that the pressure difference inside the catheter hub compared to
the ambient pressure leads to failure of the assembly components with leakage as

consequence.

Another risk associated with extracorporal treatment is the occurrence of turbulence in
the blood flow leading to risk of damage to the blood cells (hemolysis) which, as a
result of the frequently reoccurring treatments that the patient is subjected to, gradually

would degenerate the patient blood and in the long run represent a serious health risk.

Another problem which may pose a serious problem during a dialysis treatment is the
risk of clotted/coagulated blood which sometimes is formed inside the catheter
introducer assembly running the risk of entering into the dialysis equipment and/or into
the patients. A blood clot unintentionally entering a blood circulation system of a patient
could lead to serious health risks and even be fatal.

In one type of catheter assembly, the fistula is penetrated by a needle which is
subsequently withdrawn only leaving the catheter tube for transferral of blood or liquid.
This is advantageous since a soft catheter tube will not run the risk of damaging the
patient’s fistula/skin the way a dialysis needle could. However, retracting the cannula
(often a metal needle) out of the instrument sometimes gives rise to undesired friction
drag between the needle and the assembly wherefrom it is to be removed, which in its
turn may lead to an inert or even irregular retraction motion which is of course a
disadvantage: preferably connection of a catheter tube should be performed smoothly

and without sudden interruptions.

Many examples of sealing devices for assemblies exist, aiming to prevent leakage in

various forms, e.g. leakage of blood. For instance in US4960412, there is seen a catheter
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introducing system with a so called “duckbill”-solution, and in US5403284 there is
described an automatic shut-off mechanism for a catheter tube assembly. However due
to the specific circumstances related to certain treatments such as dialysis, according to
our knowledge, no prior art arrangement has yet presented a fully satisfactory solution
for connecting to a catheter assembly. Existing catheter introducing assemblies are often
quite complicated to handle, and may e.g. require at least two hands during the
introducing procedure which makes the connection of the catheter laborious for the
professional health care provider as well as it eliminates the possibility of self-treatment

at home: the operation is simply too difficult to perform by oneself.

OBJECTS OF THE INVENTION

It is an object of the present invention to provide an arrangement which provides at least
one of the following advantages: -an improved and user-friendly catheter introducer
system, a safe and robust valve/sealing arrangement for a catheter introducing assembly,
-a safe media transfer system with minimised risk for leakage, -a smooth media transfer
through the assembly with low risk of turbulence and (for instance) blood cell rupture, -
a robust and reliable construction which at the same time allows for easy withdrawal of
a needle element subsequent to connecting of the catheter to the fistula, and -which
eliminates the risk of accidental entering of clotted blood into the blood circulation

system and/or the dialysis equipment.

DESCRIPTION OF THE INVENTION
The object/s of the invention is achieved substantially by means of a valve assembly

according to claim 1 and a catheter introducer assembly according to claim 9.

Thanks to the invention there is provided a catheter introducer assembly which provides
for a safe and smooth connection of a catheter tube to a patient where the valve
assembly, immediately upon retraction of the needle, will form a secure and tight seal so
that leakage of any media (such as blood) is minimized or prevented, even for high
blood pressures as in dialysis treatments. Upon removal of the needle from the assembly
a valve biasing means will urge the valve to assume a sealed configuration/position so

as to prevent accidental leakage of fluid/media from the assembly.

Another advantage is that the catheter introducer assembly, as well as the valve
assembly according to the invention, comprises few parts, which contributes to that it is
uncomplicated to assemble. Also, mounting together of an assembly is possible while

keeping the sensitive sharp point of the needle untouched which ensures that it is not
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damaged when piercing e.g. a fistula: a damaged needle point could easily rupture the

fistula and cause unnecessary harm to it.

For ease of description, the ends of the components of the device described herein are
referred to as “frontal” and “rear”, i.e., the frontal end referring to the end which
encounters the body first upon insertion of a catheter into a patient or which is closest to
the body of the patient during use. The term “proximal” when used in reference to a
needle, hub, or catheter, refers to the frontal end thereof which is inserted into the
patient's body. The term “distal” when used in reference to a needle, hub, or catheter,
refers to the rearward end thereof which is situated externally of the patient's body and

closest to a user (such as a health care provider) of the device.

The design of the assembly, and in particular of the valve assembly, gives rise to a
minimised friction drag between the needle surface and the seal enabling a smooth and
continuous retraction of the needle out from the assembly hub without any unexpected

and/or sudden motions.

An assembly according to the present invention provides a reliable, easy to use
connector with a self-sealing valve preventing blood leakage both upon connecting the
catheter to a patient and during ongoing treatment, such as while performing dialysis

treatment.

According to one embodiment of the invention, the assembly comprises a bifurcated
housing having two converging conduits, whereof one conduit is connected between the
catheter and a distal conduit. The distal conduit may, in its turn, for instance be coupled
to a dialysis equipment. In such embodiment, in addition to providing an extremely
reliable seal, the valve assembly is preferably designed so that the valve components
upon assuming a closed configuration will create an inner wall of a conveying chamber
which is created as a result of closure of the valve, and which serves as a passage
between the catheter and the distal conduit. When said valve has assumed a closed
position the conveying chamber will have a cross section essentially void of any abrupt
changes, which is very beneficial in order to promote an even flow path for passing
blood or liquid between the catheter and the distal conduit. An even blood flow will
reduce the risk of turbulence during transfer of blood through the hub and minimize the

risk of hemolysis, which could be the case if uneven flow would cause rupture of the
blood cells.
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It is to be understood that the assembly described herein may be used in various
situations involving the conveying of blood or other liquid to/from a patient, such as for
instance dialysis treatment, intravenous therapy or other medical treatments. For the
sake of convenience, in the following description the liquid to be transferred is often
referred to as “blood”, however it is to be understood that also other liquids, fluids or
media are to be included in this term, e.g. dialysis liquid or intravenous liquid. This
further means that the device according to the invention, and in particular the sealing
valve assembly according to the invention, is suitable for situations involving/
assemblies used when administering media into or out of a patient’s body in a
subcutaneous, intravascular and/or intramuscular way, where prevention of leakage (e.g.
leakage of blood, cerebrospinal fluid, intravenous medical fluids, intravenous

hyperalimentation, amongst others) is desired.

A sealing device according to the invention provides for a catheter assembly where the
friction drag between the valve and the cannula at withdrawal of the cannula is
minimised, with a self sealing valve preventing (blood) leakage immediately when the
cannula is retracted, which is non-reusable, which can be sterilized and which in its

closed configuration will resist overpressure as well as subpressure.

According to one aspect of the invention said valve assembly comprises a straight
through passage, arranged to be aligned with said rear passageway of the hub, wherein
the valve assembly in said open position will allow for said cannula to extend through
said straight through passage, and wherein the valve assembly in said closed position
will seal the rear passageway of the hub thus preventing passage of blood or dialysis
liquid through said rear passageway as well as preventing forward movement of the
cannula through the valve. This configuration leads to that the assembly may be
delivered with the cannula already in position and ready for immediate use (e.g.
connection to a fistula) where retraction of the needle is followed by instant and reliable
closure of the valve. Once the valve is closed leakage of blood is prevented. In one
embodiment, as a safety measure the automatic valve is designed so that re-insertion of

the needle after it has been fully withdrawn is essentially prohibited.

According to one aspect of the invention said valve assembly comprises a valve seat, a
sealing unit and a through passage. The sealing unit has a closing member and a biasing
means, wherein the closing member is biased by the biasing means to sealingly abut the
valve seat from outside the through passage thereby providing a closed position of the

valve.
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The biasing means is prebiased to sealingly press said closing member against the
sealing surface of the seat with a predetermined pressure so that said closing member in

a closed position tightly seals the through passage thereby closing the valve assembly.

In a preferred embodiment the closing member of the sealing unit is a plate-like member
which in a sealed (closed) position is pressed onto the seat by said biasing means.
When a needle is in position inside the assembly and extends there through, the needle
body will keep the closing member in an open position, preventing it from snapping
down to abut the seat. This means that a needle (cannula) which extends through the
hub will cause the closing member to deflect leaving the contact with the seat thereby
causing the valve assembly to keep an open position. In other words the body of the
cannula will keep the closing member in a forced-open position exposing the aperture of
the through passage. When the needle is removed, the closing member is released and
will be forced by the biasing means to assume a closed configuration — i.e. snap down to
a position abutting the seat and preferably also the periphery of the seat or the aperture
of the through passage in a tight seal. In this position no blood or liquid may pass
through the valve. The design of the valve provides the advantage that when delivered
(i.e. before use) the cannula is allowed to extend through the catheter assembly and
through the valve, while retraction of the cannula will lead to substantially immediate
closure of the valve. The design of the assembly further leads to a very low friction
between the cannula and the closing member, which enables for a smooth and easy
retraction of the needle from the catheter and the valve assembly without any risk of
sudden or irregular movements (which may otherwise risk damaging e.g. a fistula or the

skin of a patient).

According to another aspect of the invention said valve seat is arranged on a seat body
having an oblique front end comprising the frontal aperture/orifice of said through
passage. Said closing member preferably substantially matches the contour and shape
of the oblique seat, meaning that in its neutral position the closing member is arranged
to substantially abut the seat and cover the aperture of the through passage. Preferably
however the closing member is prebiased to abut the seat with a predetermined pressure
against the outer periphery around the orifice or around the orifice of the through
passage. According to one embodiment, in a closed position the closing member aligns
with the branch conduit and will in this configuration form an inner wall of the sealed
conveying chamber. Hereby it will contribute to forming a smooth passageway between
the inlet chamber and the distal conduit substantially void of any abrupt structural

changes.
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Preferably, when in a closed position the front side of the valve seat body will form an
inner wall of the sealed conveying chamber, and said inner wall is in aligned
configuration with the straight portion of the branch conduit. Preferably said straight
portion of the branch conduit exhibits an angle o in relation to the rear end of the
catheter between 90 — 180°, preferably between 110 — 175° even more preferred
between 135 — 170°. This leads to that the valve assembly in a closed position will
contribute to enabling a careful transfer of blood through the catheter introducer
assembly, and at the same time the oblique front seat will enable for achieving a tight fit
between the flexing portion and the sealing surface around the orifice of said straight

through passage.

According to another aspect of the invention said valve assembly comprises a rear
coupling member which in a front portion provides a connection for said seat body and
which in a rear portion comprises a coupling for a retaining member arranged to retain
said cannula. In a preferred embodiment the rear coupling constitutes a coupling both
for said retaining member and for a luer-lock™™ coupling. Easy and quick decoupling of
the retaining member, and thereby of the cannula, from the coupling member enables
for a controlled release and withdrawal of the needle out of the catheter introducer
assembly which is a significant advantage in order to attain a safe and smooth

connection of the catheter to a fistula.

According to yet another aspect of the invention the coupling member is arranged with
at least one collection compartment which in an assembled assembly is located at the
rear side of the seat body. Hereby, in case a small blood volume would happen to pass
the valve prior to that the sealing flap has assumed a closed position, such volume will
be collected inside the compartment. In a closed configuration the valve will prevent
any passage via the valve, and thereby the risk of any coagulated blood entering from

the compartment into the passing blood stream is eliminated.

According to yet another aspect of the invention the biasing means of the sealing unit is
made of a metal material, preferably stainless steel. Steel material has proven to be
suitable for the purpose of achieving a spring-acting function, and the biasing means
may, during manufacturing, be prebiased to assume a certain inherent shape (according
to one embodiment of the invention a curved shape) and will also retain its inherent

shape over time. It is to be understood that thanks to said prebiased biasing means the
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sealing unit and said closing member will be able to retake its inherent, original

configuration after having been deflected.

According to yet another aspect of the invention the biasing means is made of a plastic

polymer material or a polymer composite material, which provides the function of a

spring.

According to yet another aspect of the invention the rear portion of the hub is provided
with a pair of wings extending from the hub, which wings can be folded against one
another to serve as a gripping member when the catheter shall be inserted/retracted
into/out of the fistula and be brought to contact and to be attached releasably to the skin
of the patient in order to fixate the catheter. In one aspect of the invention each of the
wings comprises a groove arranged to match a branch conduit on the hub, and said
wings are positioned onto the hub so that the wings, upon folding them against one
another, will embrace said branch conduit so that said branch conduit will fit said
grooves. This will contribute to a secure grip of the wings around the catheter introducer
assembly. The gripping members will contribute to making the assembly very user-
friendly and to that a stable and controlled insertion of a catheter into a fistula may even
be performed using one hand only. In addition to the obvious advantage for the
professional user (e.g. a nurse) this may lead to the possibility of home-treatment and
that a patient can learn to connect him/herself e.g. to a dialysis equipment and not

needing to go to a medical centre in order to get treatment.

According to yet another aspect each one of said pair of wings is provided with a
perforation preferably positioned close to the hub, for enabling of tearing off the wings
from the assembly if desired. This provides the advantage that the user may choose
whether to handle the assembly by means of gripping the wings, or if he/she would
rather exclude the wings they can easily be removed by tearing at the perforation. This
also allows for adaption of the product once it is to be attached to the patient’s skin: in
case there is little space around the fistula one or both wings can be teared off for

making room for the tubes and other equipment.

According to yet another aspect of the invention said wings are attached onto the hub

via a sleeve, which is arranged to be rotatably mounted onto the hub. This means that
when attaching the wings onto the patient’s skin the hub of the catheter assembly may
be rotated inside the sleeve either to the right or to the left in relation to the wings and

the user (e.g. health care provider) may thereby choose a suitable position of the branch
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conduit (and the distal conduit) before attaching it onto the patient’s skin. This provides
the advantage that a user may choose the orientation of the distal conduit/tube, and
hereby catheter assemblies for withdrawal and reintroducing blood respectively may be
placed closer to each other on the patient’s skin without the respecive tubes of the

dialysis apparatus getting entangled.

According to yet another aspect of the invention the exterior of the rear portion of the
hub is provided with a roughened surface for providing a grip area when the catheter
shall be inserted/retracted into/out of the fistula. The user is thus free to choose to grip

the roughened surface rather than the wings when handling the catheter assembly.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following detailed description, reference will be made to the accompanying

drawings, in which:

Fig. 11s a perspective view of a catheter introducer assembly according to the invention,
Fig. 2 shows the assembly in a view from a side,

Fig. 3 is an exploded view, showing the parts of the assembly,

Fig. 4A shows the assembly in cross section,

Fig. 4B shows the assembly from above,

Fig. 5 shows adetail in Fig. 4A at a larger scale,

Fig. 6A shows an exploded view of a valve assembly according to one aspect of the
invention,

Fig. 6B shows a seat body according to one embodiment,

Fig. 6C shows the seat body of Fig. 6B provided with a sealing unit according to one
embodiment of the invention,

Fig. 7A and Fig. 7B show parts of the assembly in cross section at a larger scale before
and after, respectively, a cannula, which is initially included in the assembly, has been
removed,

Fig. 8A illustrates a valve assembly according to a second embodiment of the invention,
Fig. 8B illustrates a valve assembly according to a third embodiment of the invention,
and

Figs. 9A-B illustrate in sequence the closing of a valve assembly according to a second

embodiment of the invention.
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DETAILED DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advantages of this invention will
become more readily appreciated as the same become better understood by reference to
the following detailed description, when taken in conjunction with the accompanying
figures. Further, the description, and the examples contained therein, are provided for
the purpose of describing and illustrating certain embodiments of the invention only and

are not intended to limit the scope of the invention in any way.

In Figs. 1 — 9 a catheter introducer assembly is generally designated 1. Figs. 1 — 7 show,
in a schematic way, a first preferred embodiment according to the invention and Fig. 8A
and Fig. 8B show a second and a third embodiment, respectively, according to the

invention.

The drawings relate to an assembly 1 comprising a bifurcated connection piece (here
referred to as hub 4) having a branch conduit 42 and a rear conduit 45 where the branch
conduit 42 is connected between a catheter 2 and a distal conduit 5. This type of
catheter introducing assembly 1 is suitable for conveying media into and out of a patient
and may be used e.g. for dialysis by means of connecting the distal conduit 5 to a
dialysis equipment. One of the advantages provided by the present invention is the
efficient sealing provided by the inventive valve assembly 6 which is arranged inside
the hub 4. As will be later explained more thoroughly the valve 6 is arranged with
biasing means 68 which upon removal of the needle 3 from the hub 4 urges the valve 6
to assume a sealed configuration so as to prevent flow of medium out of the rear conduit
45.

Although the figures show a hub 4 comprising said branch conduit 42 it is to be
understood that the valve assembly 6 is not limited to this type of assemblies. On the
contrary, the valve assembly 6 according to the invention may be suitable for many
types of medical devices (such as catheter introducing devices) serving the purpose of
bringing media into and/or out of a body wherein a needle element 3 is used for
establishing a conveying connection through a catheter, including hubs having branched

or straight housings/hubs 4.

Although the invention is not limited thereto, hereinafter a type of catheter introducing
assembly 1 will be described which is commonly used for blood dialysis, comprising

two converging conduits 42, 45.
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Referring first to Figs. 1 — 5, the main parts of the catheter introducer assembly 1
comprise a catheter 2 (which according to the preferred embodiment is a conventional
“catheter-over the needle” consisting of a thin plastic tubing), a cannula 3 in the form of
a tubular needle (conventionally made of metal which extends through the catheter 2), a
distal conduit 5 and a connection piece (here referred to as hub 4) connected to the
catheter 2 and forming a connection between the catheter 2 and the distal conduit 5 for

conveying blood or dialysis liquid to or from a patient.

The hub 4 has a frontal portion 41 and a rear portion 40. The rear portion 40 comprises
two converging conduits 42, 45: one straight rear conduit 45 and one branch conduit 42.
The rear conduit 45 comprises a narrow, straight passageway 12, herein also referred to
as cannula passageway, extending from the rear end of the hub 4, through the rear
portion 40 of the hub and mouths at the position of the branch conduit 42. The frontal
nose portion 41 in front of the orifice of the branch conduit 42 is arranged with an inlet
chamber 43 (inlet conduit 43) which forms an extension of the cannula passageway 12
and is coaxial with said cannula passageway 12. The inlet conduit 43 is arranged to
receive and retain the distal (rear) end portion of a catheter tube 2 meaning that in an
assembled state the distal end portion of the catheter tube 2 (i.e. the end portion which is
retained by the inlet 43) is also coaxial with the straight passageway 12.

Said branch conduit 42 starts with a curve 420 and thereafter exhibits a straight portion
421 which extends to the distal conduit 5. The straight portion 421 of the branch conduit
42 extends obliquely rearwards relative to the straight cannula passageway 12 and inlet
chamber 43 respectively. Preferably the straight portion 421 of the branch conduit 42
exhibits an angle a in relation to the inlet chamber 43 preferably between 90 — 180°,
preferably between 110 — 175°, even more preferred between 135 — 170°. The inlet
chamber 43, the curve 420 of the branch conduit 42 and the straight portion 421 of the
branch conduit together establish a conveying connection between the catheter 2 and the
distal conduit 5. When the valve assembly 6 is in a closed position said conveying
connection forms a sealed conveying chamber 100 inside the main body of the hub 4
where the cross section of the sealed conveying chamber 100 preferably is void of any
abrupt changes promoting an even flow path for passing blood or liquid between the
catheter 2 and the distal conduit 5.

The hub 4 can be made of any suitable material, preferably a stiff plastic polymer

material which can be sterilized. In one embodiment the hub is made of a still
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transparent plastic material. In another embodiment the hub 4 is made of a plastic

material with an additive for providing a color to the hub 4.

The catheter 2 may be any conventional type suitable for the specific purpose, (e.g.
conveying blood or dialysis liquid during dialysis treatment, intravenous liquid etc)
however normally a catheter is made of a plastic polymer material such as polyurethane
based plastic or fluorinated based plastic. Additives such as X-ray contrast components
may optionally be added to the plastic material. The catheter may be a standard type or
any other suitable type, such as e.g. tip-forming catheter tube comprising a conical rear

end.

A valve assembly 6 according to the invention is fitted within the hub 4 (see e.g. Fig. 5).
The valve assembly 6 has a through passage 67 and is positioned at the rear portion 40
of the hub 4, rearwise of and adjacent to the front of the branch conduit 42 such that the
straight through passage 67 is aligned with the cannula passageway 12. One function of
the valve assembly 6 is to prevent leakage of fluid (e.g. blood) through the rear conduit
45 (and the straight passageway 12) when the needle 3 has been removed from the
assembly 1. For this purpose the valve 6 is arranged with biasing means 68 which urges
a sealing unit 60 to assume a closed (sealed) configuration immediately upon removal

of the needle 3. The valve assembly 6 will later be described in more detail.

A rear coupling member 8 is fitted inside the rear portion 40 of the hub 4, said coupling
member 8 having a straight through bore 87. The coupling member 8 comprises a rear
coupling portion 84 arranged to be releasably coupled to a retaining body 23 by means
of an actuator 24, preferably in the form of a lever 24. In a preferred embodiment a
groove 84 is arranged to form-fit with the lever actuator 24 of the retaining member 23,
and a cannula 3 is attached to said retaining member 23, for instance by means of gluing
or welding. At the rear part of the retaining member 23 there is attached a filter inside a
filter adaptor 20. The rear portion 81 of the coupling member 8 is further provided with
external threads forming a standard type threading for a luer-lock™ coupling 81 which
function will later be described in more detail. Alternatively, the filter can be integrated
into the filter adaptor 20 or the filter can be a separate component suitable to be fitted

into the retaining member 23.

The retaining body 23 is arranged to retain the rear portion of said cannula 3, and is

preferably irreversibly fixed to said cannula 3 e.g. by means of gluing or welding.
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The cannula 3 according to the embodiment is of a type known per se, normally a metal
needle with a sharp or blunt front end. When withdrawing the cannula 3 rearwise out of
the hub 4 the retaining body 23 is first released by means of unlocking the lever 24 from
the rear coupling 84 of the coupling member 8 and thereafter pulling the retaining body

23 in a rearwise direction thereby also withdrawing the cannula 3 out of the hub 4.

A filter adaptor 20 is connected onto the rear end of retaining member 23, for instance
by a male coupling member 21 of the filter adaptor 20 being inserted into a substantially
matching opening at the meeting end of the retaining member 23. The retaining member
23 includes a small chamber in a manner known per se in front of said filter adaptor 20,
where a filter is positioned adjacent to the small chamber, said filter being permeable to
air but not to liquid. The chamber forms a terminal for the lumen of the cannula 3 and

the filter is provided in the front end of the filter adaptor 20 in a manner known per se.

A gripping and fixation member in the form of a pair of wings is designated 29, which
will later be described in more detail. During transportation and storage, the frontal
point of the cannula 3 and the catheter 2 are covered by a protecting cap 7, in a
conventional way. The cap 7 is releasably pressed against the nose cone 32 at the frontal
portion 41 of the hub 4.

The valve assembly 6 will now be described in more detail, referring mainly to Fig. 5
and Figs. 6A-C. A preferred position of a valve 6 inside an assembled catheter
introducer assembly 1 is shown e.g. in the enlarged view of Fig. 5 (wherein the valve 6
is seen in a closed position), and the main components of the valve 6 are shown e.g. in
Figs. 6A-C.

The valve assembly 6 comprises at least a sealing unit 60, a seat body 62 and a rear
coupling member 8. In the exemplary embodiment shown herein the seat body 62 and
the coupling member 8 are separate units, however it is equally possible to provide one
integrated unit e.g. where the seat body 62 is pre-attached to the coupling member 8 and
forms a front portion thereof. In a preferred embodiment said seat body 62 is made of a
soft polymer material in order to provide for an efficient sealing surface for the sealing
unit 60 as well as against the inner wall of the straight cannula passageway 12.
Preferably, said coupling member 8 is made of a stiff material (either polymer or metal
material) for providing a rigid and reliable support as well as a safe stopping 82 member
at the back of the hub 4 once mounted thereto. Preferably said components of the valve

assembly 6 are made material suitable for sterilization.



WO 2013/036193 PCT/SE2012/050940

10

15

20

25

30

35

14

The seat body 62 comprises a through passage 67 and the coupling member comprises a
straight bore 87. In assembled configuration the through passage 67 of the seat body 62
is coaxial with the through passage 87 of the coupling member 8. When the valve
assembly 6 is fitted into a hub 4 the through passage 67 of the seat body 62 and the
through passage 87 of the coupling member 8 are arranged to be aligned with the
straight passageway 12 of the rear conduit 45.

Seat body 62 and coupling member 8 may be connected to each other by means of a
male front portion 80 of the coupling member 8 being introduced into the through
passage 67 of the seat body 62, which front portion 80 sealingly conforms to the
diameter of the through passage 67. As seen in Fig. 6A the male portion 80 of the
coupling member is designed with an oblique front matching the shape of an oblique
seat 61 of the set body 62. When introducing the male portion 80 into the through
passage 67 of the seat body 62 the matching oblique surfaces will safeguard rightful
orientation of the coupling member 8 in relation to the seat body 62, which is

advantageous during assembly of the valve components 60, 62, 8.

According to a preferred embodiment the sealing unit 60 comprises a fixed portion 65
arranged to be attached to the upper side of the coupling member 8 e.g. via a snap-in
mechanism 69, 89, a middle biasing means 68 which is prebiased by means of having a
curved design/shape, and a closing member 64 here in the form of a movable sealing
plate 64. The biasing means 68 can be defined as a flexible portion 68 of the sealing unit
60. The different portions of the sealing unit 60 (the fixed portion 65, the closing
member 64 and the biasing means 68) can be made of different materials or in the same
material. In one embodiment the fixed portion 65, the biasing means 68 and the closing
member 64 of the sealing unit 60 are formed in one piece, from the same material.

In a preferred embodiment, however, at least the biasing means 68 (the curved portion
of the closing member 60) is made of a resilient material, such as metal or polymer
providing a spring function. Further, in a preferred embodiment the fixed portion 65,
biasing means 68 and the closing member 64 form one integrated unit. The biasing
means 68 creates a curved section on the sealing unit 60 and is arranged to provide a
spring function and is preferably made of a resilient material, such as metal or polymer,

for instance stainless steel, and may be deflected.

The valve 6 may assume an open and a closed position. Sealing unit 60 is shown in its

forced open position in Fig. 7A and in its closed position in Fig. 7B. Said through
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passage 67 presents an aperture/orifice 670 on the seat 61, and said closing member 64
is biased by a biasing means 68 to sealingly abut the valve seat 61 from outside the
through passage 67 so as to cover the aperture 670, thereby providing a closed position
of the valve. Preferably the biasing means 68 is prebiased so that it, when the sealing
unit 60 is in an unaffected/neutral state, will cause the closing member 64 to abut the
seat body 62 so as to sealingly rest against and abut the sealing surface 63 provided
around the orifice 670 of the through passage 67 with a predetermined pressure,
assuming a closed position. Thus the closing member 64 serves as a sealing cover and

can be moved between a closed and an open position.

The seat body 62 is shown from a front side in Fig. 6B. At its front end the seat body 62
exhibits a seat 61 arranged with a sealing surface 63 around a frontal aperture 670 of
said through passage 67. When the valve 6 is in a closed position the biasing means 68
of the sealing unit 60 biases the closing member 64 to sealingly press against the sealing

surface 63 with a predetermined pressure for tightly sealing the through passage 67.

In one embodiment the frontal portion of the seat body 62 is oblique so that an angle 3
is formed between the oblique front seat 61 and the alignment of the through passage 67
extending through the seat body 62. In a preferred aspect the angle 3 is between 90 —
180°, preferably between 110 — 175° even more preferred between 135 — 170°. The
oblique front seat will enable for achieving a tight fit between the sealing flap 64 and
the sealing surface 63 around the orifice of said straight through passage 67. Moreover
the sealing unit 60 is designed so that, in a neutral position, an angle y is formed also
between the fixed portion 65 and the closing member 64. Preferably the angle v is
slightly smaller than the angle . This will lead to that the closing member 64, when
being biased by the biasing means 68 to abut the seat 61, will be pressed against the seat
61 and the sealing surface 63 with a predetermined pressure so that a tight and reliable

seal is created inhibiting any fluid from passing through the valve 6.

In Fig. 6C there is shown, in a schematic way, a sealing unit 60 substantially matching
the contour of the front end of the seat body 62 in a closed position. In a preferred
embodiment the seat 61 exhibits a groove which is arranged to substantially match the
shape and thickness of the closing member 64. Thus in a closed position the closing
member 64 will be stably positioned within the groove at the seat 61 and also assume
the correct position for creating a tight seal against the sealing surface 63. According to
one embodiment the closing member 64 is provided with a protrusion on its under side

—1.e. the side which is arranged to meet the seat 61. Preferably the protrusion
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substantially matches the dimensions/diameter of the mouth of the through passage 67.
Thus when said valve 6 is in a closed position said protrusion will fit snugly into the
through passage 67 thereby further improving the sealing function of the closing

member 64.

The sealing surface 63 may for instance be made of a resilient material such as a
suitable polymer, for improving the sealing fit between the seat and the closing member
64. It is understood that the herein referred to “sealed conveying chamber” 100 is
defined by the portions of the main body of the hub 4 where through blood or dialysis
liquid will be conveyed upon use of the assembly 1, i.e. said inlet chamber 43, curve
420 and branch conduit 42 respectively, and that said closing member 64 when the

valve 6 is in a closed position will form an inner wall of the conveying chamber 100.

According to a preferred aspect of the invention the assembly 1 is delivered with a
metal needle 3 extending through the cannula passageway 12 and the inlet port 43 of the
hub 4, and also extending through the catheter 2 with its frontal end projecting a short
distance in front of the front end of the catheter 2. In a configuration where the needle 3
is in place inside the catheter assembly 1, extending through the hub 4, the needle 3
also extends through the valve 6 in such a way that it keeps the closing member 64 in a
forced open position, preventing it from snapping down to abut the seat 62. In this
configuration the assembly 1 is ready for use, e.g. penetrating a fistula/skin of a patient.
After penetration of the fistula the needle is 3 withdrawn rearwise out of the catheter 2,
and subsequently out of the valve assembly 6. At the moment when the needle 3 is
withdrawn rearwise out of the valve 6 the closing member 64 is released (since the
needle body 3 which previously prevented the closing member 64 from moving is
removed) and the biasing means 68 will cause the sealing unit 60 to instantly and
automatically assume a closed, sealed position, where the closing member 64 tightly
abuts the seat 61. Thus, in the closed position said rear conduit 45 and the straight
passageway 12 are sealed from said conveying connection 43, 420, 421 and passage of
blood or dialysis liquid through said valve assembly 6 is impeded. In other words, the
conveying chamber 100 formed upon closure of the seal 6 is sealed from the rear
portion 40 of the hub 4.

As has been described, a cannula extending through the catheter assembly 1 will force
the sealing unit 60 to keep an open position. When retracting the cannula 3 rearwise, out
of the hub 4, a frictional drag will arise between the edge 640 of the closing member 64

and the needle surface 3. In order to protect the needle surface from damage during this
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movement said closing member edge 640 is preferably arranged with a radius (i.e.
comprising a rounded edge) so that no sharp edges will scrape the needle surface. Such
configuration will also reduce the friction drag between the needle surface 3 and the
closing member 64 leading to that the cannula 3 can be withdrawn in a smooth,

continuous movement.

At the portion facing the conveying connection 43, 420, 421 the seat body 62 exhibits
an oblique front end which, when the sealing unit 60 is in a closed position, aligns with
the branch conduit 42 forming a smooth passageway 420 between the inlet chamber 43
and the straight portion 421 of the branch conduit 42, substantially void of any abrupt
structural changes. This contributes to a careful conveying of the blood liquid which
reduces the risk for hemolysis that could arise in case of turbulence in passing blood/

liquid.

The assembly 1 preferably comprises a pair of wings 29. The wings are shown from a
side e.g. in Fig. 2 and from a top view in Fig. 4B. In one embodiment of the invention
each wing 29 comprises a groove 27 arranged to match the shape of the branch conduit
42 of the assembly 1. The wings 29 may provide two functions. Firstly, they can be
used as gripping means when the cannula 3 together with the catheter 2 shall penetrate a
fistula, something which is facilitated thanks to said grooves 27 since the branch conduit
can be fixated within the grooves in the two wings 29 during gripping of the assembly

1. Secondly, they can be used for fixating the hub 4 and the catheter 2 to the body of the
patient during the dialysis treatment, which normally has a duration of at least 4-5 hours
why it is advantageous to be able to keep the catheter assembly components as still as

possible during ongoing dialysis treatment.

Said pair of wings 29 are preferably connected to a cylindrical sleeve 28 projecting in a
lateral direction from the bottom side of said sleeve 28, where said sleeve 28 is arranged
to be mounted to snugly fit onto a rearwardly projecting cylindrical neck at the rear
portion 40 of the hub 4. The preferred position of the wings, being at the rear side of the
branch conduit 42, provides the advantage that the assembly 1 can be gripped in an
ergonomic way and will achieve a beneficial center of gravity thus becoming user-
friendly and easy to handle, easy to use when introducing a catheter 2 and
uncomplicated to attach to the patient’s skin. In a preferred embodiment the sleeve 28
is rotatably arranged onto the hub 4, meaning that a user may adjust the position of the

hub 4 and the branch conduit 42 in relation to the wings 29 for instance after having
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introduced the catheter 2 into a patient and before fixating the assembly 1 on the

patient’s skin. The wings can be made in a plastic polymer material.

In the rear end of the distal conduit 5, there is preferably arranged a rear gripping
member 9, here referred to as rear wing. The rear wing 9 consists of a comparatively flat
object having a thin front male portion 90, which is pressed, glued or welded into the
rear end of the distal conduit 5, and a rear male portion 50 with an external thread,
which forms part of a luer-lock™™ coupling including the lid 18. A passageway 51
extends through the rear wing 9. On the distal conduit 5, there is a clamp 52 of a type
known per se. The edges of the rear wing 9 are preferably rounded. Due to the fact that
the rear wing 9 is flat but nevertheless is void of any sharp edges, it is adapted to be
employed as a gripping member as well as it can optionally be used as a fixing member
for fixing also the rear part of the catheter introducer assembly 1 against the patient's
skin. According to the embodiment, a piece of tape can be used for fixing the rear wing
9 against the skin, but also adhesive coatings on at least one of the two flat sides of the

wing 9, covered by pieces of protecting foils, are conceivable.

An example of mounting together of a device 1 according to the invention is now to be
described.

Said coupling member 8 and seat body 62 are fitted together. (Obviously, if they are one
integrated unit this step is not necessary.) Next the cannula 3 is to be inserted through
the through passages 87, 67 of the coupling member 8 and the seat body 62

respectively. This may be done in two ways. According to the first way the needle 3 is
introduced with its rear end through the through passage 67 at the front of the seat body
62 and is further inserted through the through passage 67 of the seat body 62 and the
bore 87 of the coupling member 8 until the rear end of the needle 3 projects out of the
rear end of the coupling member 8. At this point the retaining member 23 is provided
and attached to the needle 3 rear end after which said retaining member 23 is attached to
the coupling member 8 by means of the coupling 24, 84. At the rear end of the retaining
member 23 the filter adaptor 20 is attached. This way of introducing the needle 3 into
the assembly 1 provides the advantage that the needle tip is untouched during the
mounting and thereby does not run the risk of getting damaged. According to the second
way of inserting the needle 3, the rear needle end is first coupled to the retaining
member 23 and the filter adaptor 20. Thereafter the cannula front tip is inserted into the
through passage 87, 67 via the rear inlet 83 at the rear side of the coupling member 8.

This is simplified in that said rear inlet 83 exhibits a conical shape with a gradually
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decreasing diameter for guiding the cannula into the through passage 87, 67 without
damaging the sharp needle tip. When the cannula is fully inserted the retaining member
23 is coupled to the coupling member 8 by means of the coupling 24, 84. Once the
needle 3 is in place and extends through the coupling member 8 and the seat body 62
respectively said sealing unit 60 is attached onto the seat body 64 via said snap-in
mechanism 69, 89. The closing member 64 will be forced by the presence of the
cannula/needle 3 to assume an open position, with the flap edge 640 resting against the

upper surface of the needle 3.

A connecting piece in the form of said hub 4 is provided with a catheter 2 fixated at its
front end. Said hub 4 may be equipped with a gripping member in form of a pair of
wings 29 attached onto the cylindrical rear end 40 of the hub 4 via a sleeve 28. The
valve assembly 6 along with the cannula 3 is introduced via the rear portion 40 of the
hub 4 into the straight passageway 12. When the seal 6 has reached the right position
inside the hub 4, and the cannula 3 is extending properly though the catheter 2, a snap-in
mechanism is actuated where protrusions 88 on the coupling member 8 will snap into
matching slots 48 on the rear portion 40 of the hub 4 and fixes the seal 6 into the right
position where said front end of the seat body 62 has a correct orientation with respect
to the branch conduit 42. (The skilled person understands that many ways for fixating
the seat 6 to the hub 4 are possible and that said snap-in mechanism is one of many
possibilities.) When the valve assembly 6 is completely inserted into the hub 4 a rear
stopping flange 82 of the coupling member 8 is arranged to abut the rear end 40 of the
hub 4. Said stopping flange 82 also has the function of locking said sleeve 28 of said
pair of wings into place by means of abutting the sleeve 28 preventing it from getting

displaced in an axial direction.

The seat body 62 is preferably arranged to sealingly conform to the shape/diameter of
the straight passageway 12 so that a tight fit is created and a sealing relationship is
achieved between the inner walls of the straight passageway 12 and the outer surface of
the valve assembly 6. For further safeguarding a tight seal said coupling member 8 is
preferably arranged with an annular gasket 86 around its waist, preferably made of a
resilient material such as rubber, arranged to tightly press against the inner wall of the

straight passageway 12.

As has previously been described the valve assembly 6 may assume a forced open and a
prebiased closed position respectively. This is illustrated in the sequence of Fig. 7A and

Fig. 7B, wherein Fig. 7A shows the assembly 1 before a cannula 3 has been removed,
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said valve 6 being in a forced open position, and Fig. 7B shows the assembly 1 after that

the cannula 3 has been removed, said valve 6 having assumed a closed position.

The valve 6 is kept in an open position by the cannula 3 extending through the straight
through passage 67, 87, while in a closed position the closing member 64 will prevent
passage of blood or dialysis liquid through said straight through passage 87, 67.
Furthermore, in a closed position the sealing unit 60 will form a wall of the conveying
connection 43, 420, 421 inside the main body of the hub 4. When the valve 6 is closed
the conveying connection 42, 420, 421 will form a sealed conveying chamber 100
inside the hub 4, where the cross sections are preferably void of abrupt changes
promoting an even flow path for passing blood or liquid between the catheter 2 and the
distal conduit 5. The sealing unit 60 is arranged to push with a certain pressure against
the sealing surface 63 around the orifice of the through passage 67 in order to prevent
rearwise leakage of blood. However said predetermined pressure/force is preferably not
too strong since that could cause the sealing flap 64 to press too hard on the cannula 3
when the valve 6 is in an open position. Such too strong pressing force could lead to that
the cannula 3 is pushed against the seat 62 leading to the upcome of an undesired
friction drag when retracting the needle 3. This means the prebiased spring portion 68 is
preferably arranged to fulfill the requirements of minimizing the friction drag between
the needle and the seat 62/closing member 64 when the valve 6 is in an open position
and at the same time creating a tight and secure seal when the valve 6 is in a closed
position. Moreover, in a closed position the seal 6 is preferably arranged to resist
overpressures as well as subpressures inside the conveying chamber 100 —i.e. the
closing member 64 should not accidentally open up even if a subpressure arises inside
the conveying chamber 100 as might be the case during dialysis treatment.

A non-limiting example of use of a catheter introducer assembly 1 is now to be
described, referring to Figs. 1 — 9. The protective cap 7 is first removed. The user holds
the assembly 1 with the wings 29 or optionally at the roughened portion 44 on the hub

4. In case the wings 29 are used they are brought against one another, in a finger grip, at
the same time enclosing the branch conduit 42 within the grooves 27. By means of the
fixation member, which is established by the wings 29, which are provided onto the rear
portion 40 of the hub 4, the cannula 3 and the catheter 2 can be caused to penetrate the
skin and fistula wall and be inserted into the fistula with small risk of undesired
movements of the assembly 1, which could cause damage to the fistula. The front end of
the needle 3 is used to penetrate the skin or the fistula of the patient, and the front end of
the catheter 2 follows closely behind the needle 3 tip through the fistula/skin. As soon as
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the catheter 2 has been introduced into the fistula, the wings 29, which extend sideways
from the bottom surface of the sleeve 28, may be fixed against the patient's skin by
means of conventional adhesive tape or, if present, an adhesive on the wings 29. The
hub 4 may thereafter be rotated in relation to the wings 29 to a desired position (e.g. to
the right or left side) and fixed to the patient’s skin. The high blood pressure inside the
patient’s blood circulation system will, immediately upon penetration by the needle 3,
enter into the lumen of the needle and transfer there through until reaching the filter
inside the filter adaptor 20 at the cannula terminal. Said filter is visible to the user,
meaning blood can be detected as soon as it reaches the rear end of the needle since that
will lead to that the filter is colored red. When blood has been detected in the assembly
1, the cannula 3 can be removed by means of withdrawal rearwards which is achieved
by releasing and pulling the retaining member 23 out of the hub. Immediately upon
withdrawal of the needle 3 from orifice 670 of the through passage 67 the biasing means
(i.e. the spring portion 68) will cause the closing member 64 of the valve 6 to snap into
a closed position, tightly abutting the seat 61 thus sealing the conveying chamber 100.

No fluid may now pass rearwards out through the rear conduit 45.

As the needle 3 is retracted blood will enter into the catheter 2 and eventually also into
the inlet port 43 and towards the branch conduit 42. Normally a user will be able to
complete withdrawal of the needle 3 well in time before the interior of the hub 4 is filled
with blood, and the valve 6 will close before any blood escapes out of the conveying
chamber 100. If, however, any blood amount would enter through the through passage
67 it will be collected by a collection compartment inside the coupling member 8. Also,
in this situation the valve 6 will prohibit any possibly coagulated blood from re-entering
into the conveying chamber 100. After complete withdrawal of the cannula 3 the luer-
lock™ closure 18 can be transferred from the rear end of the gripping member 9 to the
rear end 81 of the coupling member 8 thereby completely sealing the assembly 1. Said
rear male portion 50 (e.g. luer-lock™ coupling) of the distal conduit 5 is connected to
the dialysis equipment and the user may then ease the clamp 52, so that blood is allowed
to flow through the conveying chamber 100, via the branch conduit 42 and into the
distal conduit 5, whereto a tube to/from the dialysis apparatus is be connected. As

known by the skilled person the assembly 1 may be primed prior to use.

At such connection of an outlet (for withdrawal of blood from the patient) or inlet (for
reintroducing blood into the patient) catheter 2 to the corresponding tubes of the dialysis
apparatus, the rear wing 9 facilitates the opening of the luer-lock™ connection 18, as

well as the connection of the tube via a luer-lock™ coupling 50 to the distal conduit 5,
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which also promotes a careful handling of the entire assembly 1 and hence a reduced
risk that the catheter 2 would be disturbed or subjected to stresses which could damage
the fistula. As has been mentioned above, the rear wing 9 can be used also for fixating
the catheter introducer assembly 1, the distal conduit 5 and the hose against the skin of
the patient by means of a piece of tape or adhesive coating on either side of the rear
wing, whose rounded edges do not chafe or in any other way are inconvenient to the

patient.

In Fig. 8A there is illustrated, in a schematic way a second embodiment of the valve
assembly 6’ according to the invention, here with the sealing unit 60 having a reversed
position compared to in the valve 6 seen in Figs. 1 — 7. The seat body 62’ exhibits an
oblique front end aligned with the branch conduit 42 of the hub 4, and at its rear portion
there is arranged the sealing unit 60°. The sealing unit 60’ comprises a fixed portion 65’,
a biasing means 68’ and a closing member 64’ wherein said closing member here is in
the form of a sealing plate 64°. The sealing unit 60’ may assume a forced open and a
closed position, wherein said biasing means preferably is prebiased to sealingly press
said closing member 64” against the sealing surface around the through passage orifice
at the rear side of seat 62°. In Fig. 8A there is shown an assembly 1 with a needle 3
extending from the rear to the front, and at the same time the sealing unit 60° is shown
in both its open and in its closed position in the same figure wherein the sealing unit 60
in the closed position is drawn in dashed lines. It is to be understood that this outline is
merely for the purpose of illustrating the function of the valve assembly 6’: in reality
said needle 3 is to be removed from the valve in order for the closing member 64’ to

assume a closed position.

For better understanding of the function of the valve assembly 6’ according to the
second embodiment reference is made to Fig. 9A-B wherein is shown in sequence the
withdrawal of a needle 3 (where the withdrawing motion is illustrated with an arrow A)
and subsequent automatic closure of the valve 6’ by means of the sealing unit 60’

assuming a closed position as in Fig. 9B.

In Fig. 8B there is illustrated, in a schematic way, a third embodiment of the valve
assembly 6’ according to the invention, here with the sealing unit 60’ being positioned
upside down compared to in the valve 6 seen in Figs. 1 — 7. This third valve
embodiment comprises the corresponding features as disclosed in connection to the

preferred first embodiment of the invention, the only difference being that the sealing
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unit 60’ at the front of the seat body 62 is arranged to be positioned underneath the

cannula 3 rather than above it.

There is thus provided a catheter introducer assembly 1 comprising a catheter 2, a
cannula 3 extending within said catheter 2, a proximal conduit 5, a hub 4 connected to
the catheter 2 and forming a connection between the catheter and the proximal conduit 5
for conveying blood, dialysis liquid or other liquid to or from a patient, and a branch
conduit 42 connected between said catheter 2 and said proximal conduit 5, said hub 4
comprising a rear portion 40 through which extends a straight passageway 12 which is
coaxial with an end portion of the catheter 2, and a frontal portion 41 at the
mouth/orifice of said branch conduit 42 said catheter being connected to the frontal
portion 41, wherein said cannula 3, preferably in the form of a tubular metal needle, is
arranged to be removed out of the hub 4 to establish a conveying connection 43, 420,
421 between the catheter 2 and the proximate conduit 5, wherein said hub 4 further
comprises a valve assembly 6 which has a sealing member 60 with a preferably
prebiased sealing flap 64 and which is arranged to assume an open position and a closed
position, wherein in said open position the cannula 3 is arranged to extend through said
valve, and wherein in said closed position passage of blood or dialysis liquid through
said valve 6 1s prevented and said sealing member 60 in a closed position is arranged to

seal said straight passageway 12 from said conveying connection 43, 420, 421.

The invention is not to be seen as limited by the preferred embodiments described
above, but can be varied within the scope of the appended claims. For instance, said
closing member 64 may have various shapes as long as it covers said through passage
67. It is also possible to arrange the sealing valve 6 in various orientations, as is also
understood from the previously described second and third embodiments of the valve 6.
In other words, the sealing unit 60 can assume an orientation as the one seen in Figs. 1 —
9, where the flap 64 is arranged to move between an open and a closed position
essentially in a vertical plane, or it may be modified to assume any other outline without

departing from the scope of the invention.

Also, it 1s conceivable to integrate a seat 61 and possibly a sealing surface 63 with the
hub 4, meaning that the interior of the rear conduit 45 would be arranged with some
kind of interior structure providing the same sealing function as the herein described
seat body 62. In such an embodiment the sealing unit 60 would be arranged to, in a

closed position, seal against a structure which is an integrated part of the hub 4.
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Furthermore the skilled person understands that the assembly as the one herein
described may be used for introducing a catheter into a patient for other treatments aside
of dialysis, for instance intravenous therapy or other medical treatments. Also, the valve

6 can be mounted into any type of hub 4 where sealing following removal of a needle 3
5  from the hub 4 is desired.



WO 2013/036193 PCT/SE2012/050940

10

15

20

25

30

35

25

CLAIMS

. Valve assembly for sealing a catheter introducing device (1), comprising a valve

seat (61) with a through passage (67), said through passage (67) presenting an
aperture (670) on the seat (61), said valve assembly (6) further comprising a
closing member (64) biased by a biasing means (68) to sealingly abut the valve
seat (61) from outside the through passage (67) so as to cover the aperture (670)

thereby providing a closed position of the valve.

. Valve assembly according to claim 1, wherein the sealing unit (60) has a fixed

portion (65), and said movable closing member (64) is connected to the fixed

portion (65) via the biasing means (68).

. Valve assembly according to claim 1 or 2, wherein the portion of the seat

member (62) which is arranged to face the closing member (64) is an oblique

surface.

. Valve assembly according to claim 3, wherein the oblique portion of the seat

body exhibits an angle (B) in relation to the through passage (67) between 90 —
180°, preferably between 110 — 175°, even more preferred between 135 — 170°.

. Valve assembly according to any of claims 1 - 4, wherein said movable closing

member is a sealing plate (64).

. Valve assembly according to anyone of the previous claims, wherein said

sealing unit (60) is made of a metal material, preferably stainless steel.

. Valve assembly according to any of claims 1 — 5, wherein said sealing unit (60)

is made of a polymer material.

. Valve assembly according to anyone of the previous claims, comprising a

coupling member (8) which in a front portion (80) forms a connection for said
seat member (62) and which in a rear portion (81) comprises a coupling for a

retaining member (23) arranged to retain the rear portion of a cannula (3).

. Catheter introducer assembly (1) comprising a catheter (2), a cannula (3)

extendable within said catheter (2), a hub (4) connected to the catheter (2) for
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conveying blood, dialysis liquid or other liquid to or from a patient, said hub (4)
comprising a rear conduit (45) through which there extends a straight
passageway (12), which is coaxial with an distal end portion of the catheter (2),
and a frontal portion (41), said catheter (2) being connected to the frontal portion
(41), wherein said cannula (3), preferably in the form of a tubular metal needle,
is arranged to be removed out of the hub (4) to establish a conveying connection
(43, 420, 421) between the catheter (2) and the hub (4),

characterized in that

said hub (4) further comprises a valve assembly (6) according to any of claims 1
- 8 being positioned at a rear portion (40) of the hub (4) rearwise of and adjacent
to the conveying connection (43, 420, 421), said valve (6) being arranged to
assume an open position and a closed position, wherein in said open position the
cannula (3) is arranged to extend through said valve, and wherein in said closed
position said sealing unit (60) is arranged to seal said rear portion (40) from the
conveying connection (43, 420, 421) so as to prevent passage of fluid from said
conveying connection (43, 420, 421) into the rear conduit (40).

Catheter introducer assembly according to claim 9, said assembly further
comprising a branch conduit (42) connected between said catheter (2) and a
distal conduit (5) so that the said hub (4) forms a connection between the
catheter (2) and the distal conduit (5) for conveying blood, dialysis liquid or

other liquid to or from a patient via the distal conduit (5).

Catheter introducer assembly according to claim 10, wherein the portion of said
seat member (62) which faces the conveying connection (43, 420, 421) has an
oblique front end which when the sealing unit (60) is in a closed position aligns
with the branch conduit (42) forming a smooth passageway (420) between the
inlet chamber (43) and the branch conduit (42) substantially void of any abrupt

structural changes.

Catheter introducer assembly according to any of claims 9-11, wherein said
valve assembly (6) comprises a straight through passage (87, 67) arranged to be
coaxial with said straight passageway (12), wherein the valve assembly (6) in
said open position will allow for said cannula (3) to extend through said straight
through passage (87, 67), and wherein the valve assembly (6) in said closed
position will prevent passage of blood or dialysis liquid through said straight
through passage (87, 67).
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Catheter introducer assembly according to any of claims 9 — 12, wherein said
valve assembly (6) comprises a coupling member (8) which in a front portion
(80) forms a connection for said seat (61) and which in a rear portion (81)
comprises a coupling for a retaining member (23) arranged to retain the rear
portion of said cannula (3).

Catheter introducer assembly according to any of claims 9 — 13, wherein the rear
portion (40) of the hub (4) is provided with a pair of wings (29) and said wings
(2) are attached onto the hub (4) via a sleeve (28), which sleeve (28) is arranged
to be rotatably mounted onto the hub (4).

Catheter introducer assembly according to any of claims 9 - 16, wherein the
exterior of the rear portion (40) of the hub (4) is provided with a roughened
surface (44) for providing a grip area when the catheter (2) shall be
inserted/retracted into/out of the fistula.

Catheter introducer assembly according to any of claims 9 — 17, wherein the
oblique front end (61) of the seat body exhibits an angle () in relation to the
inlet chamber (43) between 90 — 180°, preferably between 110 — 175°, even

more preferred between 135 — 170°.

Catheter introducer assembly comprising a valve assembly (6) according to any
of claims 1 — 8.
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