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A MOLTEN POLYMER IS NJECTED INTO AMOLD. 
600 

A ONE-PIECENTRODUCER IS FORMED. 
610 

A ONE-PECE INTRODUCER IS EJECTED, 
620 

AVALVES INSERTED INTO THE TUBE PORTION 
OF THE INTRODUCER. 

630 

FIG. 12 
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METHOD AND AN APPARATUS FOR FORMING A 
ONE-PIECE INTRODUCER 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates generally to intravascular 
assemblies, and more specifically to the body of a one-piece 
introducer and method of making the one-piece introducer. 
0003 2. Background 
0004 Intravascular devices such as catheter assemblies 
are generally used for passing fluids between a device Such 
as a Syringe or a drip to or from body lumens Such as veins 
or arteries, or other internal target Sites. Such an assembly 
usually includes a hub, and a catheter tube. The tube is 
typically Secured to the hub by means of an eyelet ring that 
is press fit within the nose of the hub. This hub and tube 
assembly is then mounted over an introducer needle com 
prising a sharp needle attached to a plastic hub. The sharp tip 
of the needle, protruding from the catheter tip, is used for 
piercing a body lumen So that acceSS may be gained into the 
body lumen by the needle and Subsequently the catheter. 
Once the catheter and the needle are located within the body 
lumen, the introducer needle is removed and discarded while 
the catheter tube remains in the body lumen. A Syringe or a 
tube of a drip is then attached to the hub so that fluids may 
be passed through the hub and the catheter from the drip or 
the syringe to the body lumen. The hub is typically made of 
materials that provide Sufficient rigidity thereto and the 
catheter tube is usually made of a material which is flexible. 
0005 If a catheter is to be repeatedly inserted into a 
patient, an introducer may be used with the catheter to 
reduce the number of times a patient's skin must be punc 
tured in order to gain access to a body lumen Such as a vein. 
Introducers Serve to guide the insertion of a catheter into a 
blood vessel. 

0006 A typical catheter introducer may be considered as 
having a relatively short tubular sheath, open at its distal end 
(the end within the patient), and a housing attached to the 
proximal end (outside of the patient) of the sheath. The 
housing typically includes a proximal aperture through 
which a catheter can be passed as well as a Self-sealing valve 
or gasket to effect a Seal to prevent blood from leaking out 
of the introducer, both when a catheter is passed through the 
introducer as well as when the catheter has been withdrawn 
from the introducer. The housing also may include a side 
port through which blood may be sampled or medication or 
other physiological liquids may be introduced. Such catheter 
introducers are in common use in angiography, angioplasty, 
or other procedures. 
0007. The catheter and catheter introducer are used in the 
following manner. The hollow needle is first advanced 
through the Skin, the Subcutaneous tissue and into the body 
lumen (e.g., blood vessel) of interest. A guidewire then is 
advanced through the hollow needle and into the blood 
vessel. While maintaining that position of the guidewire, the 
needle then is withdrawn proximally and is separated from 
the guidewire. With the sheath mounted on a dilator which 
is coupled to the needle for dilating a blood vessel, the 
dilator then is threaded onto the proximal end of the 
guidewire and is advanced along the guidewire toward and 
into engagement with the puncture Site. The distal tapered 
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end of the dilator facilitates insertion of the tip of the dilator 
into the puncture by progressively dilating the puncture as 
the dilator is advanced through the tissue. Such progressive 
dilation of the puncture Site is intended to facilitate advance 
ment of the Still larger diameter introducer sheath into and 
through the puncture Site So that together they can be 
advanced along the guidewire into the blood vessel. When 
the distal portion of the sheath has been advanced into the 
blood vessel, the dilator and guidewire can be removed, 
leaving the catheter introducer in place and in readiness to 
receive and direct other guidewires, catheters or other appro 
priate instruments into and from the blood vessel. 
0008. A conventional introducer 10, illustrated in FIG. 1, 
generally includes three components Such as a tube (or 
dilator) 20, a self-sealing valve 50, and molded finger tabs 
40. As illustrated in FIGS. 1 and 2, a scoreline 30 may be 
added along tube 20 to make it easier for a healthcare worker 
to break apart tube 20 when removing the introducer while 
leaving the catheter, needle or instrument 60 in the patient. 
Conventional introducers are costly because tube 20, self 
sealing valve 50, and molded finger tabs 40 must be manu 
factured Separately and then assembled. It is therefore desir 
able to have a method of fabricating a one-piece introducer 
that is able to reduce the operational costs associated with 
conventional devices Such as the cost of assembling the tube 
and hub. 

SUMMARY 

0009. A method is disclosed in which a polymer in a 
molten State is fed into a cavity of a mold. The polymer may 
be fed into the mold using a variety of methods Such as 
conventional injection molding, multi-injection molding, 
co-injection of one or more polymers at or about the same 
time into the mold, gas assist molding or other Suitable 
method. A first portion of the cavity has at least one finger 
tab. The second portion of the cavity is a tube. After the 
molten polymer has filled the cavity of the mold, the 
polymer is cooled and a one-piece introducer is then formed. 
In another embodiment, the introducer lumen is formed by 
either gas-assist or a core pin inserted into the mold. The 
technique that is used may depend upon the overall length 
and size of introducer. 

0010. In another embodiment, a one-piece introducer for 
an intravascular device is disclosed. The one-piece intro 
ducer includes at least one finger tab portion, a tube portion, 
and a hinge portion between the finger tab portion and the 
tube portion. Additional features, embodiments, and benefits 
will be evident in view of the figures and detailed description 
presented herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 The accompanying drawings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this specification. 
The drawings illustrate embodiments of the invention and, 
together with the description, Serve to explain the principles 
of the invention in which: 

0012 FIG. 1 illustrates a schematic cross-sectional view 
of an introducer in which a tube, a Self-sealing valve, and 
finger molded tabs are assembled according to the prior art; 
0013 FIG. 2 illustrates a schematic cross-sectional view 
of an introducer in which a Scoreline, added to the tube, is 
used to peel apart the introducer of the prior art; 
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0.014 FIG. 3 illustrates a schematic cross-sectional view 
of a mold comprising three Sections which are mated 
together and the polymer(s) are shown entering the cavity in 
accordance with one embodiment of the invention; 

0.015 FIG. 4 illustrates a schematic cross-sectional view 
of a one-piece introducer formed from the mold illustrated 
in FIG. 3 in accordance with one embodiment of the 
invention; 

0016 FIG. 5 illustrates a schematic cross-sectional view 
of one-piece introducer in which the finger tab is used to peel 
away the tube in accordance with one embodiment of the 
invention; 

0017 FIG. 6 illustrates a schematic cross-sectional view 
of a mold to form a one-piece introducer in accordance with 
one embodiment of the invention; 

0.018 FIG. 7 illustrates a schematic cross-sectional view 
of the one-piece introducer formed from the mold illustrated 
in FIG. 6 in accordance with one embodiment of the 
invention; 

0.019 FIG. 8 illustrates a schematic cross-sectional view 
of a finger tab used to peel away the tube in accordance with 
one embodiment of the invention; 

0020 FIG. 9 illustrates a schematic cross-sectional view 
of a mold to form a one-piece introducer in accordance with 
one embodiment of the invention; 

0021 FIG. 10 illustrates a schematic cross-sectional 
View of a one-piece introducer formed in accordance with 
one embodiment of the invention; 

0022 FIG. 11 illustrates a schematic cross-sectional 
View of the one-piece introducer in which the finger tabs 
used to pull away the tube at a Scoreline in accordance with 
one embodiment of the invention; and 

0023 FIG. 12 illustrates a flow diagram of one method 
for forming a one-piece introducer in accordance with one 
embodiment of the invention. 

DETAILED DESCRIPTION 

0024. One embodiment of the invention relates to form 
ing a one-piece introducer by injection molding of poly 
mer(s) into a mold using a variety of techniques Such as 
injection molding, multi-injection molding, co-injection 
molding, and gas assist molding. The mold can have a 
variety of Shapes. In one embodiment, a first portion of the 
cavity of the mold has at least one finger tab. The Second 
portion of the cavity is a tube. After the molten polymer has 
filled the cavity of the mold, the polymer is cooled and a 
one-piece introducer is then formed. 
0.025 Referring to the figures, exemplary embodiments 
of the invention will now be described. The exemplary 
embodiments are provided to illustrate aspects of the inven 
tion and should not be construed as limiting the Scope of the 
invention. 

0.026 Presented below is a description of the materials 
that may be used followed by a process description of 
forming a one-piece introducer. Next, Several embodiments 
are presented of the various molds that may be used to form 
a variety of one-piece introducers. 
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0027. The materials that may be used for injection mold 
ing of the one-piece introducer include liquid crystal poly 
mers such as that which is commercially available as VEC 
TRATM from TICONATM, a division of Hoechst (Summit, 
N.J.) and XYDARTM commercially available from Amoco 
Polymers, Inc. located at Alpharetta, Ga. Additionally, other 
polymers may be used Such as polyetheramides, polycar 
bonate, polyester with glass fiber, polyester with carbon 
filler, polyamide with glass fiber, thermoplastic elastomers, 
e.g., CFLEX, commercially available from Consolidated 
Polymer Technology located in Largo, Fla.; KRATON com 
mercially available from GLS Corporation, Thermoplastic 
Elastomers Division located in McHenry, Ill., polyurethane, 
and SANTOPRENETM commercially available from 
Advanced Elastomer Systems located in Akron, Ohio, poly 
olefins and polyamide with carbon filler. Liquid crystal 
polymer is the preferred material to be used in this process. 
0028 FIG.3 illustrates one embodiment of the invention 
for introducing molten polymer into mold 100. The molten 
polymer is introduced into mold 100 using a variety of 
known methods Such as injection molding, multi-injection 
molding, co-injection molding, gas assist molding or other 
suitable method. FIG. 3 illustrates mold 100 including first 
and second sections 115a and 11.5b and third section 190 that 
are mated together. The cavity formed by mold 100 includes 
tube portion 250 having a beveled distal tip 245, a finger tab 
portion 270, and a hinge 260 between tube portion 250 and 
finger tab portion 270, and a safety valve 247. Hinge 260 and 
tube portion 250 that are formed from this process are 
hollow. Hinge 260 may also be solid. 
0029. The cavity formed by mold 100 includes an insert 
(not shown) in order to create space in tube portion 250 and 
hinge 260. Inserts, known in the art, are disposed in tube 
portion 250 and hinge 260 of mold 100 such that molten 
polymer moves around and Surrounds the insert. The insert 
is removed from the one-piece introducer using conven 
tional methods after the polymer has cooled, forming a 
hollow portion in tube portion 250 and hinge 260. 
0030) Mold 100 has an inlet 112 that allows molten 
polymer to enter mold 100. Alternatively, if two polymers 
are to be injected into mold 100, inlets 117a and 117b may 
be used for each polymer. The molten polymer is introduced 
at inlet 112 of mold 100 at a pressure in the approximate 
range of 1,000 psi to 5,000 psi and a temperature that ranges 
from 200° C. to 340° C. It will be appreciated that other 
preSSures and temperatures may be used depending upon the 
material Selected. 

0031. The dimensions of the cavity that is formed from 
sections 115a, 115b, and 190 varies with the gauge of the 
intravascular assembly to be fabricated. In this embodiment, 
the one-piece introducer that is formed has a hollow tube 
with a hollow tip. The outer diameter of the tube cavity may 
range from about 0.70 millimeters (mm) to about 5.0 mm. 
The inner diameter of the tube cavity may range from about 
0.50 mm to 4.7 mm. 

0032) Given the description of mold 100, the path of the 
molten polymer that is introduced to mold 100 is described 
below. The molten polymer enters inlet 112 and fills finger 
tab portion 270. The molten polymer then enters hinge 260 
and travels into tube portion 250 and surrounds the insert 
(not shown) in tube portion 250. The polymer stops at the 
distal end of tube portion 250. It will be appreciated that the 
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molds described herein may have a runner (not shown) 
located, for example, at the distal end of tube portion 250 
that allows exceSS polymer to exit the cavity. 
0033) Once the polymer cools, the mold opens at parting 
line 220a. After the mold is opened, the one-piece introducer 
is then removed or ejected from mold 100 using conven 
tional techniques. 
0034 FIGS. 4 and 5 illustrate one-piece introducer 202 
formed from mold 100 illustrated in FIG. 3 in accordance 
with one embodiment of the invention. As shown in FIG. 4, 
tube 242, living hinge 246, and finger tab 244 are formed as 
a single entity. Safety valve 248 is Subsequently Secured to 
one-piece introducer 202 or may be formed during the 
molding process. FIG. 5 illustrates finger tab 244 used to 
peel away tube 242 from instrument or catheter 249 in 
accordance with one embodiment of the invention. Finger 
tab(s) are pulled to remove the introducer from the catheter 
or instrument 249 at the distal end of catheter or instrument 
249. It will be appreciated that a scoreline, which is used to 
make it easier to pull away finger tab 244 from catheter 249, 
may or may not be formed from the process described 
herein. Preferably, however, the scoreline is formed during 
the filing of the cavity for mold 100. FIGS. 6-11 illustrate 
various other embodiments of the invention using, for 
example, gas assist in order to form a variety of one-piece 
introducers. 

0035 FIG. 6 illustrates one embodiment of the invention 
using injection molding to form another type of one-piece 
introducer. Specifically, FIG. 6 illustrates mold 300 that 
includes first and second sections 315a, and 315b, and third 
section 390 mated together at parting line 330a. The cavity 
formed by mold 300 includes tube portion 350 and two 
finger tab portions 370 that appear to form a head-shape for 
the one-piece introducer. Mold 300 further includes a bev 
eled distal tip 345 at the distal end of tube portion 350. Mold 
300 has an inlet 312 that allows molten polymer to enter 
mold 300. The cavity formed by mold 300 includes an insert 
(not shown) in order to create a hollow Space in tube portion 
350. Inserts, known in the art, are disposed in tube portion 
350 in mold 300 such that molten polymer moves around 
and Surrounds the insert. The insert is removed from the 
one-piece introducer using conventional methods after the 
polymer has cooled, forming a hollow portion in tube 
portion 350. The molten polymer is introduced at inlet 312 
of mold 300 at a pressure about in the range of 1,000 psi to 
5,000 psi and at a temperature that ranges from about 200 C 
to 340 C. It will be appreciated that other pressures and 
temperatures may be used depending upon the material 
Selected. 

0036. It will be appreciated that the dimension of the 
one-piece introducer that is formed from sections 315a, 
315b, and 390 of mold 100 may vary with the gauge of the 
intravascular assembly to be fabricated. For example, the 
overall length of the one-piece introducer that is formed may 
range in length from about 13 mm to about 230 mm. The 
thickness of tube portion, derived by Subtracting the inner 
diameter from the Outer diameter divided by two, may range 
from about 0.1 mm to about 3.5 mm. 

0037) Given the description of mold 300, the path of the 
molten polymer is presented below. The molten polymer 
enters inlet 312 and fills finger tab portions 370. The 
polymer then enters tube portion 350 and surrounds the 
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insert (not shown) in tube portion 350. The polymer stops at 
the distal end of tube portion 350. 
0038 FIGS. 7 and 8 illustrate one-piece introducer 356, 
formed from mold 300 of FIG. 6, has tube 342 that has a 
double distal tip 343 formed with finger tab 344. Safety 
valve 348 is thereafter inserted into and secured to one-piece 
introducer 356. Alternatively, safety valve 348 may be 
formed during the molding process by configuring mold 300 
to include a cavity portion for safety valve 348. It will be 
appreciated that Scoreline 346 may or may not be formed 
from the proceSS and may be added Subsequent to the 
process. Preferably, however, scoreline 346 is formed during 
the filing of the cavity for mold 300. One-piece introducer 
356, formed from mold 300, is shown in FIG. 8 to have 
finger tab 344 move in a downward direction peeling tube 
342 along scoreline 346 away from needle 349. 
0039 FIG. 9 illustrates one embodiment of the invention 
using injection molding to form another type of one-piece 
introducer. FIG. 9 specifically illustrates mold 400 that 
includes first and second sections 415a, 415b, and third 
section 490 mated together. The cavity formed by mold 400 
further includes a tube portion 450 and two finger tab 
portions 470. Mold 400 further includes a beveled distal tip 
445 at the distal end of the tube portion 450. 
0040 Mold 400 has an inlet 412 that allows molten 
polymer to enter mold 400. The molten polymer is intro 
duced at inlet 412 of mold 400 at a pressure about in the 
range of 1,000 psi to 5,000 psi and at a temperature that 
ranges from about 200 C to 340 C. It will be appreciated that 
other preSSures and temperatures may be used depending 
upon the material Selected. 
0041. It will be appreciated that the dimension of the 
one-piece introducer that is formed from Sections 415a, 
415b, and 490 of mold 400 may vary with the gauge of the 
intravascular assembly to be fabricated. For example, the 
overall length of the one-piece introducer formed from mold 
400 may range in length from about 13 mm to about 230 

. 

0042. The molten polymer enters inlet 412 and fills finger 
tabs 470 and travels through parting lines 422 and 423 after 
the polymer has cooled. After the mold is opened, the 
one-piece introducer is then removed from mold 400 using 
conventional techniques. 
0043 FIGS. 10 and 11 illustrate one-piece introducer 
505 formed from mold 400 illustrated in FIG. 9. Introducer 
505 has opposing finger tabs 520 and tube 510 that has a 
beveled distal tip 550. Scoreline 540 formed along tube 510 
allows tube 510 to be peeled away after a healthcare worker 
has inserted a catheter or needle (not shown) into a patient. 
It will be appreciated that one-piece introducer 505 may be 
formed without a scoreline. Valve 530 is a self-sealing valve 
that is inserted into tube 510 or the self-sealing valve is 
formed in the molding process. 

0044 FIG. 11 illustrates a catheter or instrument 500 
inserted through introducer 505. Finger tabs 520 are pulled 
away from catheter or instrument 500. Valves 530 are 
separated from catheter or needle 500 allowing tube 510 to 
be peeled away from catheter or instrument 500. After 
one-piece introducer 505 has been used, one-piece intro 
ducer 505 is discarded in accordance with local environ 
mental regulations. 



US 2005/0054984 A1 

004.5 FIG. 12 illustrates a flow diagram of one method 
in accordance with one embodiment of the invention. At 
block 600, a polymer in a molten state is introduced into a 
mold. The mold includes a cavity partitioned into a tube 
portion having a beveled distal tip, at least one finger tab 
portion, and a hinge between the tube portion and the finger 
tab portion. It is appreciated that tube portion of the cavity 
includes an insert or other Suitable device in order to ensure 
that the tube that is formed is hollow. At block 610, a 
one-piece introducer is formed. At block 620, a one-piece 
introducer is ejected from the mold. At block 630, a valve 
Such as a Self-sealing valve is inserted into the tube portion 
of the introducer. 

0046. In the preceding detailed description, the invention 
is described with reference to specific embodiments thereof. 
It will, however, be evident that various modifications and 
changes may be made thereto without departing from the 
broader Spirit and Scope of the invention as Set forth in the 
claims. The Specification and drawings are, accordingly, to 
be regarded in an illustrative rather than a restrictive Sense. 

What is claimed is: 
1. A method comprising: 
providing a mold having a cavity, wherein a first portion 

of the cavity forms at least one finger tab, a Second 
portion of the cavity forms a tube, and a third portion 
of the cavity forms a hinge between the first portion of 
the cavity and the second portion of the cavity; 

feeding a molten polymer into the cavity of the mold; and 
cooling the polymer. 
2. The method of claim 1, further comprising: 
providing a fourth portion of the cavity which forms a 

Self-sealing valve. 
3. The method of claim 1, wherein feeding a molten 

polymer occurs through one of injection molding, multi 
injection molding, co-injection molding, and gas assist 
molding. 

4. The method of claim 3, wherein at least two polymers 
are co-injected into the mold. 

5. The method of claim 1, further comprising: 
ejecting a one-piece introducer. 
6. The method of claim 1 further comprising: 
inserting a valve into the tube. 
7. The method of claim 1, further comprising: 
forming a plurality of finger tabs. 
8. The method of claim 1, wherein the polymer is selected 

from the group consisting of liquid crystal polymer, poly 
etheramide, polycarbonate, polyester with glass fiber, poly 
ester with carbon filler, polyamide with glass fiber, thermo 
plastic elastomer, polyolefins and polyamide with carbon 
filler. 

9. The method of claim 1, wherein the polymer is intro 
duced into a mold at a temperature approximately in the 
range of 200 C to 340 C. 

10. The method of claim 8, wherein the polymer is 
introduced at a pressure approximately in the range of 1,000 
psi to 5,000 psi. 

11. The method of claim 1, wherein the first portion of the 
cavity forms a Second finger tab. 
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12. The method of claim 5, wherein one of a longitudinal 
scoreline and offline Scoreline is formed in the tube of the 
introducer. 

13. The method of claim 5, wherein a beveled tip is 
formed at a distal end of a tube of the introducer. 

14. A method of making a one-piece introducer compris 
Ing: 

providing a mold having a cavity, wherein a proximal 
portion having a finger tab portion and a distal portion 
having a tube portion, wherein the finger tab portion is 
connected to the tube portion through a hinge portion; 

introducing molten polymer into a cavity of a mold; and 
forming a Scoreline along the tube portion. 
15. The method of claim 14, wherein the polymer is 

Selected from the group consisting of liquid crystal polymer, 
polyetheramide, polycarbonate, polyester with glass fiber, 
polyester with carbon filler, polyamide with glass fiber, 
polyolefins, thermoplastic elastomers and polyamide with 
carbon filler. 

16. A one-piece introducer for an intravascular device, 
comprising: 

at least one finger tab portion; 
a tube portion; 
a hinge portion between the finger tab portion and the tube 

portion, wherein the finger tab portion, the hinge por 
tion, and the tube portion form a seamless introducer. 

17. The one-piece introducer of claim 16, comprising a 
polymer Selected from the group consisting of liquid crystal 
polymer, polyetheramide, polycarbonate, polyester with 
glass fiber, polyester with carbon filler, polyamide with glass 
fiber, thermoplastic elastomers, polyolefins and polyamide 
with carbon filler. 

18. The one-piece introducer of claim 16, wherein the 
tube portion is substantially hollow. 

19. The one-piece introducer of claim 16, wherein the 
finger tab portion has a shape which is one of Substantially 
rectangular, cylindrical, Spherical, and Square. 

20. The one-piece introducer of claim 16, further com 
prising: 

a Scoreline formed on the tube portion. 
21. A one-piece introducer comprising: 
at least one finger tab portion; 
a tube portion having a Scoreline, wherein the at least one 

finger tab portion and the tube portion are SeamleSS. 
22. The one-piece introducer of claim 1, wherein a hinge 

is located between the tube portion and the at least one finger 
tab portion. 

23. The one-piece introducer of claim 21, wherein the 
tube portion is substantially hollow. 

24. The one-piece introducer of claim 21, wherein the 
finger tab portion has a shape which is one of Substantially 
rectangular, cylindrical, Spherical, and Square. 

25. A one-piece introducer comprising: 

a tube; 

the first finger tab and the Second finger tab formed at a 
proximal end of the tube without Seams, and 

a Scoreline formed on the tube. 
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26. The one-piece introducer of claim 25, further com 
prising: 

a Safety valve is coupled at the proximal end of the tube. 
27. The one-piece introducer of claim 25, comprises a 

polymer, the polymer is Selected from the group consisting 
of liquid crystal polymer, polyetheramide, polycarbonate, 
polyester with glass fiber, polyester with carbon filler, polya 
mide with glass fiber, thermoplastic elastomers, polyolefins 
and polyamide with carbon filler. 
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28. The one-piece introducer of claim 25, wherein the 
Scoreline extends to a beveled distal tip of the tube portion. 

29. The one-piece introducer of claim 25, wherein the 
tube is substantially hollow. 

30. The one-piece introducer of claim 25, wherein the 
finger tab portion has a shape which is one of Substantially 
rectangular, cylindrical, Spherical, and Square. 

k k k k k 


