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ABSTRACT

A flexible laminate composition and methods for manufac
turing same are provided. The flexible laminate composition
includes one or more discrete and separate layers of a
radiopaque material wherein the radiopaque layer is applied
via a solvent to a layer that is composed of a plastic material.
The laminate composition can be formed into a radiopaque
marker band that can be used with a medical device. Such as

a catheter, for radiographic imaging. The laminate compo
sition as an alternative can also be utilized to form the
catheter or other suitable medical device.
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FLEXIBLE AND PLASTIC RADIOPAQUE
LAMINATE COMPOSITION
BACKGROUND OF THE INVENTION

0001. The present invention relates to laminate compo
sitions. More specifically, the present invention relates to
flexible and plastic laminate compositions that include a
discrete and separate layer of a radiopaque material.
0002 The use and manufacture of radiopaque materials
compounded into plastic resins and then extruded into
tubing or molded into shapes is well known. Radiopaque
qualities are imparted to plastics through the dispersion of
radiopaque materials into the thermoplastic resin. The resin
is then extruded into tubes or molded into shapes that are
desirable for use. In order for these resins to be radiopaque,
the resins must be loaded with high percentages of radio
paque materials. This high percentage of loading can create
structural and functional problems with the materials.
0003. The use of a thin metal layer that can impart
radiopaque qualities is also known. For example, ion
implantation and vapor deposition processes can be utilized
to deposit a thin layer of metal on the surface of medical
devices. Electro-deposition processing techniques are also
known that can apply a metal layer to the Surface of medical
devices. These types of processes are effective at producing
a thin layer of radiopaque metal on the Surface of the plastic.
As a result, a high level of radiopacity for a given amount
of material is expected. These types of processes are, how
ever, costly and of limited use in the mass production of
plastic medical devices.
SUMMARY OF THE INVENTION

0004 The present invention relates to a flexible plastic
laminate composition with radiopaque properties. The lami
nate composition includes a single or multiple layers of a
plastic material and a single or multiple layers of radiopaque
or conductive materials wherein the radiopaque or conduc
tive material forms a discreet and separate layer applied via
a solvent between the layers of a plastic material. The use of
a solvent allows the radiopaque material to be adhered to a
Surface of the plastic material upon evaporation of the
solvent. This results in the formation of a uniform and thin

layer of radiopaque material within the laminate composi
tion Such that desired radiopaque properties can be achieved.
0005 The laminate composition can be formed into vari
ous geometries. Such as tubular parts that can be cut to
desired lengths to form compliant radiopaque marker bands.
The radiopaque marker bands are flexible and made, in part,
from a plastic material. This allows the marker bands to be
readily applied to medical devices, such as catheters, for
radiographic imaging. Alternatively, the laminate composi
tions can be utilized to form the catheter or other suitable
medical device.

0006. In an embodiment, the present invention provides
a flexible laminate composition that includes one or more
discrete and separate layers of a radiopaque material. The
composition includes one or more plastic layers composed
of a plastic material and one or more radiopaque layers
composed of a radiopaque material wherein at least one of
the radiopaque layers is applied via a solvent to at least one
of the plastic layers.

0007. In another embodiment, the present invention pro
vides a method of manufacturing a flexible laminate com
position. The method includes forming a radiopaque solu
tion including a radiopaque material; and applying the
radiopaque material via a solvent to a plastic layer composed
of a plastic material; and forming a uniform layer of the
radiopaque material on the plastic material. As a result, a
uniform and thin layer of the radiopaque material can be
readily formed such that a desired level of radiopaque
properties associated with the laminate can be achieved.
0008 Additional features and advantages of the present
invention are described in, and will be apparent from, the
following Detailed Description of the Invention and the
figures.
BRIEF DESCRIPTION OF THE FIGURES

0009 FIG. 1 illustrates a laminate composition pursuant
to an embodiment of the present invention.
0010 FIG. 2 illustrates a radiopaque marker band pur
Suant to an embodiment of the present invention.
0011 FIG. 3 illustrates a catheter with a radiopaque
marker band pursuant to an embodiment of the present
invention.
DETAILED DESCRIPTION OF THE
INVENTION

0012. The present invention relates to laminate compo

sitions. More specifically, the present invention relates to
flexible and plastic laminate compositions that include a
discrete and separate layer of a radiopaque material.
0013 The laminate composition of the present invention
includes a single or multiple layers of a plastic material and
a single or multiple layers of radiopaque or conductive
materials wherein the radiopaque or conductive material
forms a discreet and separate layer applied via a solvent
between the layers of plastic material. As a result, the
laminate composition includes a uniform and thin layer of
radiopaque material Such that a desired and Suitable level of
radiopaque qualities can be achieved.
0014. The laminate composition can be formed into vari
ous geometries. Such as tubular parts that can be cut to
desired lengths to form compliant radiopaque marker bands.
The radiopaque marker bands are flexible and made, in part,
from a plastic material. This allows the marker bands to be
readily applied to medical devices, such as catheters, for
radiographic imaging. Alternatively, the laminate composi
tions can be utilized to form the catheter or other suitable
medical device.

0015 The laminate composition can include any suitable
type and amount of materials. As previously discussed, the
laminate composition includes layers of radiopaque and
plastic materials wherein the radiopaque material layers are
applied via a solvent to the plastic material layers. The
radiopaque material includes bismuth oxychloride, bismuth
Subcarbonate, bismuth trioxide, barium sulfate, tungsten,
tantlium, platinum, silver, gold, copper, carbon, the like and
combinations thereof.

0016. The radiopaque material can include any suitable
particle size Such that it can be applied to the plastic material
by adhering thereto with the use of a solvent, such as methyl
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ethyl ketone, tetrahydroform, dimethyl formamide, toluene,
acetone, heptane, cyclohexane, the like and combinations
thereof. Preferably, the radiopaque material has a particle
size that ranges from about 2 microns to about 120 mesh
screen size. In an embodiment, the radiopaque material is a
perforated metal foil.
0017. The plastic material can include any suitable type
and amount of plastic material. In an embodiment, the
plastic material includes a solution grade plastic coating
resin, such as polyurethane, polyester, polyether, polycapro
lactone, a copolymer of vinyl chloride and vinyl acetate,
polyvinyl chloride, a silicone elastomer, the like and com
binations thereof.

0018. The plastic material can be made in any suitable
manner. For example, the plastic material can be made from
a solution grade plastic in a solvent that allows for the
formation of different shapes. This can be conducted with

0023. As previously discussed, the laminate composi
tions of the present invention can beformed into any suitable
types of configurations. As shown in FIG. 2, the laminate
composition 10 is formed into a radiopaque marker band 18.
The marker band 18 can be applied to a catheter 20 via RF
bonding 22, heat bonding, or other Suitable technique to a
part 24 of the catheter 20 as shown in FIG. 3. Alternatively,
the laminate composition can be formed into the catheter or
other Suitable type of medical device in any suitable manner.
0024. It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without
departing from the spirit and scope of the present invention
and without diminishing its intended advantages. It is there
fore intended that such changes and modifications be cov
ered by the appended claims.

the use of mandrels, forms or the like that are coated with the

plastic solution. The solvent for the solution grade plastic
can include, for example, methyl ethyl ketone, tetrahydro
furan, dimethylformamide, toluene, acetone, heptane, cyclo
hexane, the like, and combinations thereof.

0019. As the solvent evaporates, the plastic is reconsti
tuted on the form. When the form is removed, the plastic
retains it shape and has the strength of the original material.
The form can include any Suitable type of shapes and sizes,
Such as a tubular part with a lubricous Surface.

0020. The radiopaque material is adhered through the
application of an additional solvent or solvents to the Surface
of the formed plastic. The solvent or solvents create a tacky
surface and thus cause the surface to flow and allow the

adhesion and encapsulation of the radiopaque material.
Once the solvent evaporates, the radiopaque material is
retained on the surface of the plastic material thereby
forming a uniform and thin layer of the radiopaque material.
0021 Multiple applications of the plastic coating, solvent
and radiopaque material result in a laminated plastic struc
ture where the radiopaque material is not dispersed into the
plastic. Instead, the radiopaque material is deposited as a
uniform and thin layer lamination. The uniform thin layer of
radiopaque material can enhance the ability of the laminate
composition to block X-ray radiation as compared to con
ventional radiopaque materials, such as an aggregate of
dispersed radiopaque materials in a molded or an extruded
part. The use of the solvent allows the uniform thin layer of
radiopaque material to be formed within the laminate com
position with relative ease in operation, thus facilitating the
manufacture of the radiopaque laminate in mass production.
0022 FIGS. 1-3 provide graphical representations that
illustrate various embodiments of the present invention.
FIG. 1 illustrates a sectional view of a laminate composition
10 according to an embodiment. As shown, a radiopaque
material 12 is applied between a first plastic layer 14 and a
second plastic layer 16. As previously discussed, the radio
paque material is applied to the plastic layers with the use of
a solvent. The solvent produces a tacky Surface Such that the
radiopaque material can effectively adhere upon evaporation
of the solvent. This results in a uniform thin layer of
radiopaque material within the laminate composition. The
laminate composition can include multiple layers of plastic
material and radiopaque material depending on the type of
application.

The invention is claimed as follows:

1. A flexible laminate composition including one or more
discrete and separate layers of a radiopaque material, the
composition comprising one or more plastic layers com
posed of a plastic material and one or more radiopaque
layers composed of a radiopaque material wherein at least
one of the radiopaque layers is applied via a solvent to at
least one of the plastic layers.
2. The flexible laminate composition of claim 1, wherein
the composition is formed into a medical device.
3. The flexible laminate composition of claim 2, wherein
the medical device is a catheter.

4. The flexible laminate composition of claim 1, wherein
the composition is formed into a radiopaque marker band.
5. The flexible laminate composition of claim 4, wherein
the radiopaque marker band can be RF or heat bonded to a
medical device.

6. The flexible laminate composition of claim 1, wherein
the radiopaque material is selected from the group consisting
of bismuth oxychloride, bismuth subcarbonate, bismuth
trioxide, barium Sulfate, tungsten, tantlium, platinum, silver,
gold, copper, carbon and combinations thereof.
7. The flexible laminate composition of claim 6, wherein
the radiopaque material has a particle size ranging from
about 2 microns to about 120 mesh screen size.

8. The flexible laminate composition of claim 6, wherein
the radiopaque material is a perforated metal foil.
9. The flexible laminate composition of claim 1, wherein
the plastic material includes a solution grade plastic coating
resin.

10. The flexible laminate composition of claim 9, wherein
the plastic material is selected from the group consisting of
polyurethane, polyester, polyether, polycaprolactone, and
mixtures thereof.

11. The flexible laminate composition of claim 9, wherein
the plastic material is selected from the group consisting of
a copolymer of vinyl chloride and vinyl acetate, polyvinyl
chloride and mixtures thereof.

12. The flexible laminate composition of claim 9, wherein
the plastic material is composed of a silicone elastomer.
13. A method of manufacturing a flexible laminate com
position, the method comprising:
applying a radiopaque material via a solvent to a plastic
layer composed of a plastic material; and
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forming a uniform layer of the radiopaque material on the
plastic layer.
14. The method of claim 13, wherein the solvent is

selected from the group consisting of methyl ethyl ketone,
tetrahydrofuran, dimethylformamide, toluene, acetone, hep
tane, cyclohexane, and combinations thereof.
15. The method of claim 13, wherein the radiopaque
material has a particle size that ranges from about 2 microns
to about 120 mesh screen size.

16. The method of claim 13, wherein the radiopaque
material is a perforated metal foil.
17. The method of claim 13, wherein the flexible laminate

composition is formed into a medical device including a
catheter.

18. The method of claim 13, wherein the flexible laminate

composition is formed into a radiopaque marker band that
can be applied to a medical device.
19. The method of claim 13, wherein the radiopaque
material is selected from the group consisting of bismuth
oxychloride, bismuth subcarbonate, bismuth trioxide,
barium sulfate, tungsten, tantlium, platinum, silver, gold,
copper, carbon and mixtures thereof.
20. The method of claim 13, wherein the plastic material
includes a solution grade plastic coating resin selected from
the group consisting of polyurethane, polyester, polyether,
polycaprolactone, vinyl chloride, vinyl acetate, polyvinyl
chloride, silicone elastomer, and combinations thereof.
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