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0 (57) Abstract: Catheter (1) for vascular access comprising a cannula (2) having at least one first lumen (21), at least one first con
nection tube (3), and a connection molded simultaneously on an end of the cannula (2) and on at least one part of the first connection 
tube (3) and manufacturing process comprising the following stages: taking a cannula (2) having at least one first lumen (21), taking 
one first connection tube (3), placing in a mould one end of the cannula (2) and one end of the first connection tube (3), injecting into 
the mould a molding material to obtain the connection (4) between the end of the first connection tube (3) and the end of the cannula 
placing the first lumen (21) and at least the first tube (3) in fluid communication. and device for implementing the manufacturing 
process.
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Title 

Catheter for vascular access and method for manufacturing 

the same.  

5 

Background of the Invention 

The present invention relates to a catheter for vascular 

access and to a method for manufactring the same.  

10 

State of the prior art 

Using catheters for intravascular access has become more and 

more spread when there is the need of withdrawing and/or 

15 injecting bood for treating different types of illnesses.  

One known application of vascular access catheters is in 

extracorporeal blood treatment such as particularly 

hemodialysis, hemofiltration, hemodiafiltration, 

ultrafiltration treatments where blood is taken from the 

20 patient, and extracorporeally treated before being 

reinjected into the patient during the same session.  

In general, a catheter to inject or remove fluids can be 

located at different access points in the patient. Such 

catheterization can be achieved by using a single catheter 

25 with multiple lumena. Catherization can also be achieved 

using separate single-lumen catheters inserted into two 

different incisions in the area to be catheterized.  

The features of a catheter often vary according to the 

patient, the treatment and the medical application of the 

30 catheter. These features include particularly the material; 

the shape; the number of components used; the length, 

number, diameter, section and thickness of the lumena.  

We are concerned here more particularly with catheters for 

extracorporeal blood treatment, which generally have the 

35 specific feature of being implanted in a venous access of 

the patient. Two types of catheter exist: temporary 

catheters that are implanted in the patient for less than 4 

weeks and permanent catheters that can remain in the patient 

CONFIRMATION COPY
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for months or years.  

In extracorporeal blood treatment, there are principally 

three types of catheters depending on the location thereof 

in the patient: jugular catheters, femoral catheters and 

5 subclavian catheters. One example of a catheter with several 

lumena is a dual-lumen catheter, in which one lumen allows 

the fluid to be inserted into the patient and the other 

enables it to be extracted. Most of the time, in order to 

limit the number of accesses on the patient, a dual-lumen or 

10 triple-lumen catheter is implanted for hemodialysis: the 

first two lumena are used for the withdrawal of the blood 

leaving the patient to be treated by the dialysis machine, 

and for returning the treated blood to the patient. The 

third lumen often has a smaller section than the first two 

15 and enables injection of any specific liquid that the 

patient may need during treatment.  

For sake of completeness it also to be noted that in the 

specific field of dialysis two different types of catheter 

exist: catheters for extracorporeal blood treatment dialysis 

20 and catheters for peritoneal dialysis.  

It will be remembered that extracorporeal blood treatment 

dialysis is a treatment carried out by a machine and which 

requires the extraction and return of the patient's blood by 

a vascular access, for example via the jugular vein in the 

25 neck, when a catheter is used. On the other hand peritoneal 

dialysis is another method that is conducted inside the 

patient by injecting into the peritoneum a treatment liquid 

that acts inside the patient and then after a certain time 

by extracting this liquid from the peritoneum. This 

30 treatment implies implantation of a catheter in the abdomen.  

In term of their manufacture, catheters for extracorporeal 

blood treatment dialysis are very often made of polyurethane 

or silicone; by contrast, the material used for peritoneal 

dialysis is silicone. For extracorporeal blood treatment 

35 dialysis, dual-lumen catheters are very often used, whereas 

for peritoneal dialysis catheters single lumen catheters are 

typically used.  

In terms of length, the catheters for extracorporeal blood
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treatment dialysis are approximately 20 cm long (for adults) 

whereas peritoneal dialysis catheters are longer, being at 

least 22 cm in length. The diameter of the accesses of a 

catheter for extracorporeal blood treatment dialysis varies 

5 between 2 and 5 mm, whereas the access of a catheter for 

peritional dialysis is approximately 5 mm , Vascular access 

catheters present a generally straight cannula, while 

peritoneal catheter can have a pre-formed (curled, for 

example) end portion with specially shaped holes.  

10 Several catheters embodiment are known in the art.  

Patent application W003033049 relates to a catheter for 

hemodialysis having a detachable hub. To connect and place 

in communication each lumen of the cannula with each 

connection tube, the invention disclosed in this document 

15 uses a hub made of two parts that are connected in a 

detachable manner to each other, particularly by means of a 

screw thread. This enables the connection tubes to be 

replaced without changing the cannula implanted in the 

patient.  

20 Patent application W02004016301 discloses a catheter for use 

in peritoneal dialysis that may have one or several lumena 

and a overmolded hub made for connecting an internal segment 

intended to be implanted in the patient and an external 

segment intended to be connected to the tubing set of a 

25 peritoneal dialysis system. This documents refers however to 

catheters having use and structure different from those 

object of the present invention.  

Lastly, catheters for vascular access manufactured in 

polyurethane with a cannula comprising two D-shaped internal 

30 lumena are also known. The cannula is obtained by extrusion 

and an overmolded hub is connected to one end of this 

cannula. The overmolding onto the cannula requires 

positioning of a portion of the cannla in an injection mould 

and insetion into each lumen of a metal core so that two 

35 ports are formed in the mould, each port communicating with 

one respective lumen. Once the hub has been molded on the 

cannula it contains two outlet ports, each in fluid 

communication with the respective cannula lumen, provided
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for the insertion and attachment of two connection lines 

that are used for branching the catheter to the hemodialysis 

machine (for example). These two lines are connected to the 
molded hub by techniques as gluing or solvent bonding.  

5 A first drawback of this manufacturing method consists in 

that during the production polyurethane additives (for 

example) are used to stabilize the raw material. These 

additives tend to release to the surface and create problems 

in term of stength of the connection obtained by 

10 cyclohexanone (for example) bonding of the two tubing lines 
to the hub.  

Moreover, since the lines are produced from the same 

material (polyurethane, for example) as the body, these 

substances are present in the attaching areas where the 
15 cyclohexanone is used for the chemical bond. These 

substances leave a relatively remarkable residue that has to 

be removed with a specific cleaning solvent. This creates 

costs during production, may increase the percentage of 
rejected products and in any casde affects the quality of 

20 the finished product.  

Thus on the one hand the connection between the hub and the 
connection components is not very strong mechanically and on 

the other hand an additional stage in the manufacturing 

process is required.  

25 A second drawback inherent to this manufacturing method is 
that it is always necessary to pay particular attention to 
the external diameter of the two lines, which must remain 
within strict tolerances. A line with too large an external 
diameter creates insertion problems whereas too small an 

30 external diameter creates too much space between the port of 

the body and the line and may lead to an unsafe connection.  

A third drawback that is inherent to this manufacturing 

method is that the size of connection tubes for insertion 

into the premolded hub will always be the same and cannot be 

35 'customized' according to the section of the access tubes 
one may want to connect to the hub.  

A fourth drawback that is inherent to this manufacturing 

method is that the release of gluing solvent cyclohexanone
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(for example) to the patient is undesired but unfortunately always present in case of 

solvent bonding techniques.  

Summary of the invention 

5 

In order to simultaneously simplify the assembly process to reduce the percentage of 

rejects during manufacturing and to be able to produce catheters in several different 

sizes in a simple and inexpensive manner, the applicant proposes a catheter for vascular 

access that has a specific hub and a corresponding manufacturing process for catheters 

10 for corresponding vascular access.  

In accordance with the invention, there is provided a manufacturing process of a 

catheter for vascular access comprising the following stages: taking a cannula having at 

least one first lumen, taking at least one first connection tube, placing in a mould at 

is least one end of the cannula and at least one end of the first connection tube, injecting 

into the mould a molding material to obtain connection means between the end of the 

first connection tube and the end of the cannula and placing the first lumen and at least 

the first tube in fluid communication, wherein the placing and injecting comprise the 

following sub-steps: placing in a first mould at least the end of the cannula and a core 

20 inserted into at least the first lumen of the cannula; injecting into the first mould a 

molding material to obtain a first connection portion defining at least one first passage 

communicating the first lumen of the cannula with connection tube; withdrawing the 

core from the cannula; placing an auxiliary core in at least the first connection tube and 

in at least one part of the first passage of the first connection portion; placing at least 

25 one part of the assembly constituted by the first connection portion and by at least an 

end of first connection tube in a second mould, injecting into the second mould a 

molding material to obtain a second connection portion molded to connect at least one 

part of the first connection portion and at least one part of the first connection tube.  

30 Also described herein is a catheter for vascular access is provided comprising a cannula 

having at least one first lumen, at least one first connection tube, connection means for 

placing at least the first lumen of the cannula in fluid communication with at least the 

first connection tube, the connection means being molded on one end of the cannula 

and on at least one part of the first connection tube.  

35 The invention also relates to a manufacturing process for a catheter for vascular access 

comprising the following stages: taking a cannula having at least one first lumen, taking 

at least one first connection tube, placing in a mould at least one end of the cannular and 

2501151_1 (GHMatters) 15/12/10
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at least one end of the first connection tube, injecting into the mould a molding material 

to obtain connection means between the end of the first connection tube and the end of 

the cannula placing in fluid communication the first lumen and at least the first tube.  

Other advantages and features of the invention will become clear from reading the 

s following disclosures.  

Short disclosure of the drawings 

Reference will be made to the attached drawings, wherein: Figures 1, 2 and 3 show a 

io longitudinal section view of three 

25011511 (GHMatters) 15112110
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embodiments of a single-lumen catheter according to the 

present invention; 

Figure 4 is a section view of an embodiment of a dual lumen 

catheter according to the invention; 

5 Figures 5, 6 and 7 show a partial front view of three 

embodiments of a catheter according to the invention with a 

dual-lumen cannula; 

Figures 8, 9, 10 and 11 show an exploded view of four 

embodiments of the catheter according to the invention with 

10 a dual-lumen cannula.  

Detailed disclosure of embodiments of the invention 

Catheter with single-lumen cannula 

15 Reference will be made in this part to the different 

embodiments of a single-lumen catheter as shown in figures 1 

to 3.  

Figure 1 shows a catheter 1 for vascular access comprising a 

cannula 2 having at least one first lumen 21, at least one 

20 first connection tube 3, connection means 4 for placing at 

least the first lumen 21 of the cannula in fluid 

communication with at least the first connection tube 3; 

this connection means 4 is overmolded both on one end of the 

cannula 2 and on at least one part of the first connection 

25 tube 3. In this way, a single connection means 

simultaneously enables the cannula that will be implanted in 

the patient and the connection tubes that will be connected 

to the lines of the machine for extracorporeal blood 

treatment to be mechanically connected and placed in fluid 

30 communication.  

The connection tubes may each comprise a clamp (not shown) 

and a luer-lock connector (not shown) that enable the tubes 

to be connected to the dialysis machine lines for all 

disclosed embodiments.  

35 The product according to the invention is obtaining a hub on 

the cannula 2 and a connection to tube 3 by molding and no 

longer requires a further step of bonding of tube 3.
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The connection means 4 comprises a first connection portion 

41 molded on one end of the cannula 2. The first portion 41 

defines the catheter hub and has at least one first passage 

411 communicating with the first lumen 21 of the cannula and 

5 with tube end 511; the first passage 411 of hub 41 normally 

has a variable cross section, which in the present 

embodiment increases when approaching the tube 3 as this 

latter has a section grater then the cannula lumen.  

A second connection portion 42 is overmolded on at least one 

10 part of the first connection portion 41 and on at least one 

part of the first connection tube 3 and insures the physical 

connection and necessary fluid seal between tube 3 and the 

hub 41. The second connection portion has a reduced axial 

extension and a tubular configuration; more in detail the 

15 axial extension of the second connection portion is much 

lower than the one of first connection portion or hub, and 

serves to obtain engagement of tube 3 to the same hub 41.  

The second connection portion has an inner surface, which 

embraces an end of the tube 3, and has a frontal surface, 

20 which engages the hub 41. Notice the end of tube 3 presents 

a terminal face contacting an axially teminal face of hub 41 

in correspondence of said passage 441.  

In the embodiments shown, the second portion 41 just defines 

a collar of limited axial length extending exactly around 

25 end of tube 3.  

The first and the second connection portions 41, 42 may 

comprise mechanical connection means cooperating together.  

The mechanical connection means has at least one cavity 412, 

on the first connection portion 41, and at least one 

30 protuberance 421, on the second connection portion 42, the 

shape of which complements that of the cavity 412. These 

complementary shapes enable a very good mechanical 

connection.  

The cavity 412 may take the form of an incision on at least 

35 one part surrounding the passage 411 of the first connection 

portion 41. The protuberance 421 will thus have the shape of 

a bead integral to the second connection portion 42 and
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inserted into the incision.  

For example, the incision may extend on the first portion 41 

all around passage 411: the mechanical connection is thus 

established all around each connection portion.  

5 The incision may also take the shape of a groove in the 

first connection portion 41, i.e. a long and narrow 

incision. This incision may have a constant width and 

constitute a notch (more particularly a radial depression) 

in which the bead 421 will be overmolded during molding of 

10 the second connection portion. As shown in figures 1 and 3, 

cavity 412 may comprise in longitudinal section a first part 

with a first depth and a second part with a different second 

depth. For example, in longitudinal section, the cavity 

could be L-shaped as in the mentioned drawings. Of course 

15 any other shape serving to guarantee good mechanical 

cooperation and to increase the cooperating surface between 

first and second connection portion would equivalently be 

suitable.  

Alternatively, the cavity 412 may be a simple depression 

20 extending around the periphery of terminal face of hub 41 

and be defined by a section reduction of hub 41.  

Alternatively to or in combination with the incision-bead 

coupling, the connection means may have other mechanical 

25 attachments. The mechanical connection means may indeed 

comprise at least one cavity 413 on the first connection 

portion 41 defining a hole traversing at least partially the 

first connection portion 41 according to an axis transverse 

to the longitudinal axis of the first lumen 21 of the 

30 cannula, and at least one protuberance 422 on the second 

connection portion 42 the shape of which is complementary to 

that of the cavity 413 and which defines an arm traversing 

at least partially the hole of the first connection portion 

41 and at least one of the ends of which is connected to the 

35 second portion 42. This possible mechanical connection is 

shown in figures 2, 3, 7, 10 and 11. In the embodiment shown 

in exploded view of figure 10, cavity 413 is a through hole
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entirely transversely crossing the first connection portion.  

The arm shaped protuberance 422 entirely crosses the cavity 

as a sort of bar between the two connection portions 41 and 

42.  

5 

These two connection methods herein referred to as 

'incision-bead' and 'hole-arm' could be combined; in such a 

case the mechanical connection means would comprise: at 

least one cavity 413 on the first connection portion 41 

10 defining a hole traversing at least partially the first 

connection portion 41 according to an axis transverse to the 

longitudinal axis of the first lumen of the cannula, at 

least one auxiliary cavity 412 on the first connection 

portion 41, at least one arm shaped protuberance 422 carried 

15 by the second connection portion 42, at least one auxiliary 

protuberance 421 carried by the second connection portion 42 

the shape of which corresponds to that of the auxiliary 

cavity 412. Figure 3 thus shows a single-lumen catheter with 

these two types of mechanical connection combined together.  

20 If a catheter comprises the two above mechanical connection 

means combined together, any of the specific forms of the 

connection means disclosed above can be provided, namely: 

the auxiliary cavity 412 may have the shape of an incision 

on at least one part surrounding the first passage 411 of 

25 the first connection portion 41, and the auxiliary 

protuberance 421 may have the shape of a bead on at least 

one part of the second connection portion 42 surrounding at 

least the first connection tube 3. In the same way, the 

incision could entirely surround the first port and the bead 

30 surround the first connection tube 3. The incision may have 

the shape of a groove in the first connection portion 41.  

The auxiliary cavity 412 may extend exactly on the 

peripheral edge of the axially terminal face of the first 

portion 41.  

35 More particularly, the auxiliary cavity 412 may comprise in 

longitudinal section a first part with a first depth and a 

second part with a different second depth or simply have a
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single constant depth.  

Catheter with dual-lumen cannula 

5 Another group of embodiments will now be disclosed relating 

to catheters according to the invention comprising a dual

lumen cannula. These embodiments are shown in figures 4 to 

11. These dual-lumen catheters are proportionally much used 

for vascular access to the patient.  

10 The catheter comprises at least one second lumen 22 in the 

cannula 2; at least one second connection tube 3', and the 

connection means places the second lumen of the cannula 22 

in fluid communication with the second connection tube 3' 

and is molded on a part of the second connection tube 3'.  

15 

The connection means 4 comprises a first connection portion 

41 molded on one end of the cannula 2. The first portion 41 

defines the catheter hub and has at least one first passage 

411, for communicating the first lumen 21 of the cannula 

20 with first tube 3, and a second passage 411', for 

communicating the second lumen 22 of the cannula 2 with tube 

end 511' of second connection tube 3'; normally the passages 

411 and 411' have a variable cross section, which in the 

present embodiment increases when moving from the cannula to 

25 the tubes 3,3'. A second connection portion 42 is overmolded 

on at least one part of the first connection portion 41 and 

on at least one part of the first connection tubes 3 and 3' 

and insures the physical connection and necessary fluid seal 

between tubes 3, 3' and the hub 41. The second connection 

30 portion has a reduced axial extension; more in detail the 

axial extension of the second connection portion is much 

lower than the one of first connection portion or hub, and 

serves to obtain engagement of tube 3 to the same hub 41.  

The second connection portion has an inner surface, which 

35 embraces an end of the tube 3 and the end of tube 3', and 

has a frontal surface, which engages the hub 41. Notice the 

end of tube 3 as well the end of tube 3' present a terminal
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face contacting the hub 41 in correspondence of said second 

port. Practically the second portion 41 defines a two holes 

collar of limited axial length extending around the end of 

tubes 3, 3'.  

5 

Mechanical connection means are operating between the first 

and the second connection portions. In detail, with 

reference to the embodiment of figure 4 for instance, the 

mechanical connection means comprises a cavity 412 provided 

10 on first connection portion 41, which extends as a loop 

around the first passage 411 and the second passage 411'. A 

protuberance 421 carried by second connection portion 42, 

formed during overmolding of second portion onto the first 

portion, is counter-shaped to and perfectly engages into 

15 said cavity.  

Furthermore, an alternative mechanical connection means 

between the two connection portions can be envisaged, just 

as for the single-lumen catheter: the cavity 413 can define 

20 a hole traversing at least partially the first connection 

portion 41 between its first passage 411 and its second 

passage 411' according to an axis transverse to the 

longitudinal axis of the first lumen 22. An embodiment of 

this type of mechanical connection is shown in figure 9.  

25 

The mechanical connection means above described can be 

combined: the cavity 413 defines a hole traversing at least 

partially the first connection portion or hub 41 in an area 

between its first passage 411 and its second passage 411' 

30 according to an axis transverse to the longitudinal axis of 

the first lumen 22; the auxiliary cavity 412 extends on the 

hub 41 around the first and second passage 411, 411'; the 

auxiliary protuberance 421 overmolded on hub 41 just fits 

into cavity 412.  

35 

Notice that connection tubes are not parallel. In the 

disclosed embodiment, the first connection tube 3 is
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substantially coaxial to the cannula , while the second 

connection tube 3' is at an angle alpha to the axis of the 

cannula alpha between 10 and 30 degrees, for instance equal 

to 200. Of course the first tube could be coaxial to cannula 

5 axis and the second tube inclined, or according to a further 

alternative both tubes could be inclined with repect to the 

canola axis.  

Manufacturing process for single-lumen catheters 

10 The invention also relates to the manufacturing process for 

manufacturing above described single lumen catheter for 

vascular access. The method comprises the following stages: 

taking cannula 2 that has at least one first lumen 21, 

taking at least one first connection tube 3, positioning in 

15 a mould system at least one end of the cannula 2 and at 

least one end of the first connection tube 3, injecting a 

molding material to obtain connection means 4 between the 

end of the first connection tube 3 and the end of the 

canola, said connection means also placing the first lumen 

20 21 and at least the first tube 3 in fluid communication.  

More in detail the method can comprise the following 

substeps: positioning in a first mould at least the end of 

the cannula 2, inserting a core into at least the first 

25 lumen 21 of the cannula 2 (notice this could be done before 

or after positioning the canola in the mould), injecting 

into the first mould a molding material to obtain a first 

connection portion 41 defining the hub and forming at least 

one first passage 411 communicating with the first lumen 21 

30 of the cannula; withdrawing the core from the cannula; 

inserting an auxiliary core in at least the first connection 

tube 3 and in at least one part of the first outlet port 411 

of the first connection portion; placing at least one part 

of the group constituted by the first connection portion 41 

35 and by at least the first connection tube 3 in a second 

mould, injecting into the second mould a molding material to 

obtain a second connection portion 42 molded to connect at
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least one part of the first connection portion 42 and at 

least one part of the first connection tube 3. Notice that 

the second injection forming the portion 42 is done once the 

first portion has been sufficiently stabilized and 

5 solidified to be extracted from first mould and moved to 

second mould.  

During moulding of hub 41 in the first mould, cavity 412 

and/or cavity 413, as the case may be, are obtained on the 

10 first connection portion 41. Analogously during formation of 

second portion by injection into the second mould, 

protuberance 421 and/or protuberance 422 are obtained as per 

the embodiments above disclosed in detail.  

15 The manufacturing process for dual-lumen catheters: 

In the embodiments where the catheter comprises at least one 

second lumen 22 in the cannula 2 and at least one second 

connection tube 3', then the manufacturing process steps are 

substantially the same above described but for the following 

20 few aspects. During positioning in the first mould, at least 

one end of the second connection tube 3' is properly placed 

into the mould; then injecting into the mould enables the 

connection means 4 to be obtained in which the second lumen 

22 of the cannula is in fluid communication with at least 

25 the second connection tube 3' via the respective second 

passage 411'.  

More in detail, when placing the cannula in the first mould 

it is necessary to position at least the end of the cannula 

30 2 with a respective core inserted into each lumen (21, 22) 

of the cannula 2. Then it is necessary to close the mould 

and proceed by injecting into the first mould a molding 

material to obtain the first connection portion 41; after 

that, the two cores are withdrawn from the cannula; then it 

35 is possible to proceed with the overmolding of second 

portion 42, of course once the first portion sufficiently 

stabilizes. The first connection portion 41 and the first
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and second connection tubes (3, 3') ends, provided with 

respective cores, are then placed in a second mould. Each 

core interests the respective tube and goes partially into 

passage 411, 411'. Then a molding material is injected to 

5 obtain the second connection portion 42 connecting at least 

one part of the first connection portion or hub 41 to the 

tubes 3, 3'.  

As for single lumen catheters, during moulding of hub 41 in 

10 the first mould, cavity 412 and/or cavity 413, as the case 

may be, are obtained on the first connection portion 41.  

Analogously during formation of second portion by injection 

into the second mould, protuberance 421 and/or protuberance 

422 are obtained as per the embodiments above disclosed in 

15 detail.  

According to the invention, the device for implementing the 

process disclosed above comprises a first mould, a second 

mould and the necessary cores for estabilishing the cavities 

20 and avoiding material entering into the cannula lumen(s) or 

into the tubes during the molding process as above 

described.  

The entire detailed disclosure relates to a single-lumen 

25 cannula and a dual-lumen cannula. In the case of dual 

lumena, the embodiment shown presents a cannula having a 

cross section where each lumen has a D shape: in detail the 

lumena of the represented cannula present mutually facing 

straight portions of the D lumena.  

30 

However, it is to be understood that the shape of the cross 

section could be different without deparing from the scope 

of the claims. Moreover the invention naturally also applies 

to catheters with triple lumena. A third connection tube is 

35 thus connected to the hub and may be of a different diameter 

and material then the others.
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Figures 5, 6 and 7 show the external appearance of 
the dual

lumen catheters according to the invention. Figure 7 

illustrates a catheter with only double molding; figure 8 

illustrates the catheter with double molding and formation 

5 of the 'incision-bead' type attachment, and figure 7 

illustrates the catheter with double molding and formation 

of at least the 'hole-arm' type attachment.  

Figures 8 to 11 show exploded views of different embodiments 

10 of the invention.  

The invention achieves several advantages.  

- No need of any cyclohexanone or other type chemical 

bonding, so there is no longer any chemical agent that 

15 can release to the patient.  

- No need of any pre-treatment (cleaning for example) 

before bonding.  

- A very strong bonding force is obtained among the three 

components, namely the cannula, the connection body and 

20 the connection tube.  

- No need of extremely accurate tolerances in order to 

obtain strong connection beween tubes and hub.  

- The mechanical and thermal connection between the hub 

and the second connection portion enables a high degree 

25 of resistance, even in case of non glue-able materials.  

In particular the overmolding allows obtaining a 

connection very resistant to chemical solutions, which 

may be used in medical applications.  

- Time is gained during the manufacturing process.  

30 - The product can be provided with a pleasant aesthetical 

appearance due to the possibility to play with the 

molding materials colors; 

- The product can generate an ideal connection because 

while the hub can be made in the most suitable material 

35 for connection to the cannula and for definition of the 

fluid passages, the second connection portion may 

consist of a second material, which better suits with
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the connection tubes.  

- Lastly, via the claimed process a number of different catheters can be made having 

different sizes of connection tubes but the same cannula: this further enhances 

flexibility of the manufacturing process.  

5 

In the claims which follow and in the preceding description of the invention, except 

where the context requires otherwise due to express language or necessary implication, 

the word "comprise" or variations such as "comprises" or "comprising" is used in an 

inclusive sense, i.e. to specify the presence of the stated features but not to preclude the 

10 presence or addition of further features in various embodiments of the invention.  

It is to be understood that, if any prior art publication is referred to herein, such 

reference does not constitute an admission that the publication forms a part of the 

common general knowledge in the art, in Australia or any other country.  

15 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. Manufacturing process of a catheter for vascular access comprising the following 

stages: 

s taking a cannula having at least one first lumen, 
taking at least one first connection tube, 

placing in a mould at least one end of the cannula and at least one end of the first 

connection tube, 

injecting into the mould a molding material to obtain connection means between 

10 the end of the first connection tube and the end of the cannula and placing the first 

lumen and at least the first tube in fluid communication, 

wherein the placing and injecting comprise the following sub-steps: 

placing in a first mould at least the end of the cannula and a core inserted into at 

least the first lumen of the cannula; 

is injecting into the first mould a molding material to obtain a first connection 

portion defining at least one first passage communicating the first lumen of the cannula 

with connection tube; 

withdrawing the core from the cannula; 

placing an auxiliary core in at least the first connection tube and in at least one 

20 part of the first passage of the first connection portion; 

placing at least one part of the assembly constituted by the first connection 

portion and by at least an end of first connection tube in a second mould, 
injecting into the second mould a molding material to obtain a second 

connection portion molded to connect at least one part of the first connection portion 

25 and at least one part of the first connection tube.  

2. Process according to the preceding claim comprising molding at least one cavity in 

the first connection portion and at least one protuberance the shape of which 

complements that of said cavity, said protuberance being integral to the second 

30 connection portion.  

3. Process according to claim 1, wherein the catheter comprises at least a second lumen 

in the cannula and at least one second connection tube, wherein the placing in the 

mould comprises also the placing in the mould of at least one end of the second 

35 connection tube, and wherein injecting into the mould obtains connection means for 

putting into fluid communication the second lumen of the cannula with the second 

connection tube.  

2501151_1 (GHMatters) 15/12/10
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4. Process according to claim 1, wherein the catheter comprises at least one second 

lumen in the cannula and at least one second connection tube, and wherein the placing 

and injecting steps comprise the following sub-steps: 

placing in a first mould at least the end of the cannula and a core inserted into 

5 each lumen of the cannula, 
injecting into the first mould a molding material to obtain a first connection 

portion defining at least one first and second passage each communicating respectively 

with the first and the second lumen of the cannula; 

withdrawing the two cores from the cannula; 

10 placing a first auxiliary core in at least the first connection tube and at least one 

part of the first passage and a second auxiliary core in the second connection tube and at 

least one part of the second passage, 

placing at least one part of the assembly constituted by the first connection 

portion and by at least the first and second connection tubes and by the two auxiliary 

15 cores in a second mould, 

injecting into the second mould a molding material to obtain a second 

connection portion connecting at least one part of the first connection portion to at least 

one part of the first and of the second connection tubes.  

20 5. Process according to the preceding claim wherein injecting into the first mould 

causes molding a cavity on the first connection portion and injecting into the second 

mould causes molding a protuberance the shape of which complements that of said 

cavity.  

25 6. Manufacturing process of a catheter for vascular access, substantially as herein 

described with reference to the accompanying drawings.  

30 

35 
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