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DESCRIPTION

Description

RELATED APPLICATION

[0001] The present application claims the benefit and priority of U.S. Provisional Patent
Application No. 62/148,473, filed April 16, 2015.

TECHNICAL FIELD

[0002] The present disclosure generally relates to hydrophilic coatings that include a
hydrophilic polymer and a low molecular weight diacrylate. More particularly, the present
disclosure relates to hydrophilic coatings that include a base coat layer and a top coat layer
and to methods for forming such hydrophilic coatings. Furthermore, the present disclosure
relates to medical devices, and in particular tubular medical devices, having hydrophilic
coatings applied thereto and a method for providing such medical devices.

BACKGROUND

[0003] It is desirable for medical devices that are inserted into the body to have a lubricated or
lubricious outer surface to facilitate insertion into and/or removal from the body. Such devices
may include, for example, urinary catheters, endoscopes, cardiovascular catheters, syringes,
vascular stents, etc. Such medical devices may have a lubricant gel placed on the outer
surface of the device or may have a hydrophilic coating or layer disposed on the outer surface
of the device. Hydrophilic coatings are becoming the preferred method of providing a lubricious
surface because of their high lubricity and ease of use. Hydrophilic coatings become slippery
or lubricous when wetted with a wetting fluid, such as saline or water. The wetted lubricous
hydrophilic coating eases insertion and removal of the device, minimizes soft tissue damage
and reduces overall discomfort during use of the medical device.

[0004] When a medical device having a hydrophilic coating is used, the hydrophilic coating is
typically wetted for a certain period of time prior to use to activate the hydrophilic coating. For
example, the user may immerse or otherwise contact the hydrophilic coating with a wetting
fluid to wet or activate the coating. In some instances, the medical device is packaged in a
packaging that includes liquid or vapor water within the package that hydrates the coating while
the device is in the package so that the device is ready to use right out of the package.
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[0005] Hydrophilic coatings are oftentimes applied to the surfaces of medical devices by a dip
coating process that includes dipping the medical device into a base coat composition which
typically includes a solvent, one or more polymers and additives and/or agents. The base coat
composition is then cured to form a base coat layer. The medical device is then dipped into a
top coat composition to apply the top coat composition over the base coat layer. The top coat
composition oftentimes includes a solvent, one or more hydrophilic polymers, and other
polymers, additives and/or agents. The top coat composition is then cured to form the
hydrophilic coating, which becomes lubricious when wetted.

[0006] It is well-known that there are challenges in sterilizing and storing hydrophilic coatings in
a "wet" state. For example, it is known that most hydrophilic coatings lose their water retention,
have reduced attachment to the medical device and/or that the coefficient of friction increases
when the coating is stored in water for an extended period of time and/or after being irradiation
sterilized. US 2015/0018431 A1 discloses lubricious coating compositions that comprise a
higher molecular weight polyivinylpyrrolidone, a lower molecular weight poyvinylpyrrolidone,
and a polyfunctional unsaturated crosslinking agent.

SUMMARY

[0007] The scope of this invention is defined by the claims. Any "embodiment” or "example"
which is disclosed in the description but is not covered by the claims should be considered as
presented for illustrative purpose only. The present disclosure provides formulations of base
coat and top coat compositions that are particularly useful for forming hydrophilic coatings on
surfaces of medical devices and in particular, urinary catheters. The present disclosure also
discloses hydrophilic coatings that are formed from such top coat composition and/or base
coat compositions.

[0008] In one aspect of the present disclosure, the base coat composition and the top coat
composition that form the hydrophilic coating of the present disclosure include polyethylene
glycol diacrylate (PEGDA) and a hydrophilic polymer. The PEGDA may have a number
average molecular weight of less than 1000 or less than 900 or between about 200 and about
1000 and preferably between 400 and 900 and more preferably between 400 and 600. The
base coat composition may also include other components, such as a curing agent and
solvent. The top coat composition may also, optionally, include other components such as a
curing agent, antioxidant, plasticizer, solvent and/or polyelectrolyte.

[0009] In one aspect, disclosed herein is a medical device comprising a urinary catheter: a
hydrophilic coating disposed on a surface of the medical device, the hydrophilic coating formed
from a blend comprising a hydrophilic polymer and polyethylene glycol diacrylate having a
number average molecular weight of less than about 1000, and wherein the hydrophilic coating
comprises about 80 wt% to about 99.5 wt% hydrophilic polymer and about 0.5 wt% to about 20
wt% polyethylene glycol diacrylate; wherein the hydrophilic polymer comprises
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polyvinylpyrrolidone, wherein the polyethylene glycol diacrylate is phase separated from the
hydrophilic polymer, said hydrophilic coating comprising a phase separated morphology
comprising a continuous phase of polyvinylpyrrolidone and a discontinuous phase of
polyethylene glycol diacrylate. The hydrophilic coating disposed on a surface of the medical
device may include a base coat layer disposed on the surface of the medical device and a top
coat layer disposed on the base coat layer wherein the top coat layer is formed from a blend
comprising a hydrophilic polymer comprising polyvinylpyrrolidone and polyethylene glycol
diacrylate having a number average molecular weight of less than about 1000, and wherein
the hydrophilic coating comprises about 80 wit% to about 99.5wt% hydrophilic polymer and
about 0.5 wt% to about 20 wt% polyethylene glycol diacrylate.

[0010] In yet another aspect, a method of forming a hydrophilic coating on a surface of a
medical device comprising a urinary catheter is disclosed. The method includes applying a
base coat composition to the surface of the medical device and curing the base coat
composition to form a base coat layer. A top coat composition is applied to the base coat layer.
The top coat composition includes a hydrophilic polymer and polyethylene diacrylate having a
number average molecular weight of less than 1000. The top coat composition is then cured to
form a top coat layer. The hydrophilic coating comprises about 80 wt% to about 99.5 wit%
hydrophilic polymer and about 0.5 wt% to about wt% polyethylene glycol diacrylate.

[0011] The urinary catheter including a hydrophilic coating disposed on a surface of the urinary
catheter as set out in the claims may include a base coat layer disposed on the surface of the
medical device wherein the base coat layer is formed from a blend comprising a hydrophilic
polymer and polyethylene glycol diacrylate having a number average molecular weight of less
than about 1000.

Brief Description of Drawings

[0012]
Fig. 1 is a top plan view of a catheter of the present disclosure;
Fig. 2 is a cross-sectional view of the catheter of Fig. 1, taken along line 2-2;

Fig. 3 are photographs of catheter tubes showing the visual results of the dye tests of Example
1;

Fig. 4 are photographs of catheter tubes showing the visual results of the dye tests of Example
1;

Fig. 5 is a photograph of catheter tubes showing the visual results of the dye test of Example 2;

Fig. 6 are photographs of catheter tubes showing the visual results of the dye tests of Example
3;
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Fig. 7 are photographs of catheter tubes showing the visual results of the dye test of example

Fig. 8 are photographs of catheter tubes showing the visual results of the dye test of Example

Fig. 9 are micrographs of the surface of hydrophilic coating of Example 6;

Fig. 10 is a micrograph of a surface of the hydrophilic coating of Example 6;
Fig. 11 is a micrograph of a surface of the hydrophilic coating of Example 7;
Fig. 12 is a micrograph of a surface of the hydrophilic coating of Example 8;

Fig. 13 is a graph representing the results of initial, abraded and ten-minute dry-out coefficient
of friction measurements of non-sterilized and "dry sterilized" catheters coated with a base coat
layer and top coat layer A of Example 15;

Fig. 14 is a graph representing the results of initial, abraded and ten-minute dry-out coefficient
of friction measurements of "dry sterilized" catheters and "dry sterilized," accelerated aged
catheters coated with a base coat layer and top coat layer A of Example 15; and

Fig. 15 is a graph representing the results of initial, abraded and ten-minute dry-out coefficient
of friction measurements of non-sterilized and "dry sterilized" catheters coated with a base coat
layer and top coat layer B Example 15.

Detailed Description

[0013] The present disclosure discloses hydrophilic coatings that become lubricious when
wetted with water or other suitable wetting agents wherein the coatings include a low molecular
weight diacrylate compound, such as a diacrylate oligomer, and a hydrophilic polymer. The
diacrylate compound is polyethylene glycol diacrylate (PEGDA) as set out in the claims. The
present disclosure also discloses base coat and top coat compositions that may be used to
form such hydrophilic coatings. The base coat and top coat compositions may be solutions or
dispersions that are applied to the surface of a substrate, and then cured and/or dried to form
the base coat and top coat layers of the hydrophilic coating. While the base coat and top coat
compositions disclosed herein and coatings formed therefrom are described relative to urinary
catheters, the compositions and coatings may be used to coat virtually any medical device for
which it is desired to provide a lubricous hydrophilic coating on the surface thereof. The
coatings and compositions are particularly useful for medical devices that are intended to be
inserted into and removed from the body, such as urinary catheters, endoscopes, drainage
catheters, etc.

[0014] The base coat compositions and top coat compositions disclosed herein may be used
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with one another to form lubricious hydrophilic coatings on a substrate. While the base coat
and top coat compositions may be used with each other to form hydrophilic coatings, such
base coat and top coat compositions are not required to be used with each other. The top coat
compositions disclosed herein may not only be used with the base coat compositions disclosed
herein but may also be used with other base coat compositions to form a hydrophilic coating
on the surface of a medical device comprising a urinary catheter. Furthermore, the top coat
compositions may be applied directly to the surface of the substrate to form a hydrophilic
coating on the substrate.

[0015] Referring to Fig. 1, there is shown a urinary catheter 10 having a catheter tube 12
including a proximal insertion end portion 14 and a distal drainage end portion 16. The
proximal insertion end portion 14 includes an insertion tip 18 and the drainage end portion 16
optionally includes a drainage member, such as funnel 20. The insertion tip 18 also includes
eyelets or drainage openings (not shown) for the passage of urine into the tube 12 when the
insertion tip is inserted into the bladder. Turning to Fig. 2, the catheter tube 12 includes a
hydrophilic coating 22 disposed thereon from the insertion tip 18 to a location at or adjacent to
the distal end portion 16. In the illustrated embodiment, hydrophilic coating 22 includes a base
coat or inner layer 24 disposed on the surface of catheter tube 12 and a top coat or outer layer
26 disposed on the base coat layer 24. In this embodiment, the base coat layer 24 which
covers the catheter tube 12 and serves as a tie or adhesive layer that adheres to both the
surface of the catheter and the top coat layer 26. In an alternative embodiment the top coat or
outer layer 26 may be applied directly to the substrate without the use of a base coat layer.

[0016] The base coat or inner layer 24 is formed from a blend including a hydrophilic polymer,
and polyethylene glycol diacrylate having a number average molecular weight (Mn) of less
than about 1000 or less than about 900, preferably less than 600, more preferably between
about 200 and about 600, and even more preferably between about 400 and about 600. For
example, the base coat layer may be formed from a base coat composition that includes a
hydrophilic polymer, and PEGDA oligomer dissolved or dispersed in a solvent. The PEGDA
may have a Mn of less than about 1000 or less than about 900. In one embodiment, the
PEGDA has Mn of less than about 600. In another embodiment, the PEGDA has Mn of
between about 200 and about 600. In yet another embodiment, the PEGDA has a Mn of
between about 400 and about 600.

[0017] The hydrophilic polymer of the top coat comprises polyvinylpyrrolidone. Other
hydrophilic polymers disclosed herein include polyethylene oxide, methyl cellulose, ethyl
cellulose, polyethylene glycol, hydroxyl methylcellulose, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, carboxymethyl cellulose, polyvinyl alcohol, or mixtures thereof. The hydrophilic
polymer is a polymer having a Mw above 500,000. For example, PVP having a Mw of at least
500,000. In one embodiment of the base coat composition, the PVP may have a Mw of 1.3m
as determined by light scattering.

[0018] The base coat composition may also include a curing agent, such as a photoinitiator,
which may be for example a type | photoinitiator, such as Irgacure 2959. The base coat
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composition also includes a solvent, such as water, ethanol, methanol, isopropyl alcohol,
propanol or mixtures thereof. The base coat composition may optionally include additives such
as antioxidants or antimicrobials.

[0019] The hydrophilic coating comprises about 80 wt% to about 99.5 wt% hydrophilic polymer
and about 0.5 wt% to about 20 wt% polyethylene glycol diacrylate as set out in the claims. In
one embodiment, the solid components of the base coat composition in the dry state (without
solvent) may include PEGDA in an amount of between about 5 wt% and about 90 wt% of the
total solids and a hydrophilic polymer(s) in an amount of between about 10 wt% and about 95
wt% of the total solids. The base coat composition in the dry state may also include a curing
agent in the amount of between about 0.1 wt% and about 5 wt% of the total solids. In other
embodiments, the solid components in the dry state may include PEGDA in an amount
between about 15 wt% and about 25 wt% of the total solids and a hydrophilic polymer(s) in an
amount between about 75 wt% and about 85 wt%.

[0020] When the solid components are mixed with a solvent to form the base coat
composition, the composition may include PEGDA in an amount between about 0.1 wt% and
about 5 wt% of the total composition, an amount hydrophilic polymer(s) of between about 0.5
wt% and about 10 wt%, an amount of solvent of between about 90 wt% and about 99 wt%, and
an amount of curing agent of between about 0.01 wt% and about 1 wit%.

[0021] In one embodiment, the base coat composition may include:

PEGDA 4.25 g
PVP K90 0.75

Irgacure 2959 0.2

Ethanol 94.8 ml

[0022] In another embodiment, the base coat composition may include:

PEGDA 4.25 g
Ethyl Cellulose 10cP 0.75

Irgacure 2959 0.2

Ethanol 94.8 ml

[0023] In yet another embodiment, the base coat composition may include

PEGDA 4.25 g
PVP K90 0.50 g
Ethyl Cellulose 10cP 0.25 g
Irgacure 2959 0.2 g
Ethanol 94.8 ml
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[0024] In another embodiment, the base coat composition may include:

PEGDA 4.25 g
Ethyl Cellulose 10cP 0.50 g
HPM Cellulose 0.25 g
Irgacure 2959 0.2 g
DI Water 20.0 ml
Ethanol 74.8 ml

[0025] The base coat layer may be formed on the surface of a medical device by applying the
base coat composition to the surface and then curing and/or drying the base coat composition
to form the base coat layer. The base coat compositions may be applied in any suitable
manner, such as by dip coating or spraying. The base coat composition may be cured and
dried by any suitable manner such as by exposure to UV light.

[0026] Furthermore, the components of the base coat layer may be immiscible or partially
immiscible. In one embodiment, the PEGDA of the base coat layer comprises a discrete,
continuous or bi-continuous phase within the coating layer. The base coat layer may include a
phase separated morphology wherein the PEGDA forms one phase and the film forming
polymer forms another phase. Referring to Fig. 11, which discloses a two-phase morphology
from the coating described below in Example 7, the PVP is in a continuous phase and PEGDA
is in a discontinuous phase.

[0027] Turning to top coat or outer layer 28, the top coat layer is formed from a blend, such as
a top coat composition, that may be applied over a base coat layer or is applied directly to the
surface of the catheter tube 12 and then cured to form the top coat layer and the hydrophilic
coating.

[0028] The top coat composition includes a hydrophilic polymer comprising
polyvinylpyrrolidone, and PEGDA having a number average molecular weight of less than
about 1000. These components may be dissolved and/or dispersed in a solvent. The top coat
composition may also, optionally, include one or more of curing agents, polyelectrolytes,
humectants, plasticizers and/or antioxidants.

[0029] The solvent may be any suitable solvent, such as ethanol, methanol, water, isopropyl
alcohol or mixtures thereof. Additionally, the PEGDA has a Mn of less than 1000, or less than
900 or less than 600, or between about 200 and about 600, or between about 400 and about
600.

[0030] When used in the top coat composition, the polyelectrolytes may be, for example, a
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copolymer with acrylic acid, preferably with acrylamide. The polyelectrolyte may be polyacrylic
acid-co-acrylamide copolymer (PAAc), polyacrylamide-co-methacrylic acid, or polyacrylic acid.
The polyelectrolyte composition may have less than 30% by weight of ionizable groups based
on total weight of the copolymer. The humectants or plasticizing agents may be, for example,
glycerol or polyethylene glycols or any suitable plasticizer that plasticizes or allows the coating
to be more flexible. The curing agent may be a Norrish type | or preferably a Norrish type Il
photoinitiator, such as benzophenone. The antioxidant may be any suitable antioxidant, such
as butyl hydroxytoluene-alcohol (BHT-alcohol).

[0031] The hydrophilic coating comprises about 80 wt% to about 99.5 wt% hydrophilic polymer
and about 0.5 wt% to about 20 wt% polyethylene glycol diacrylate as set out in the claims. In
one embodiment, the solid components of the top coat composition in the dry state (without
solvent) may include PEGDA in an amount of between about 1 wt% and about 20 wt% of the
total solids, a hydrophilic polymer(s) in an amount of between about 80 wt% and about 98 wt%
wherein the hydrophilic polymer comprises PVP and a curing agent in an amount of about 0.05
wt% and about 0.5 wt%. The top coat composition in the dry state may also include an
antioxidant in an amount of between about 0.05 wt% and about 0.5 wt% of the total solids, a
plasticizer in an amount of between about 2 wt% and about 15 wt%, an polyelectrolyte in an
amount of between about 1 wt% and about 10 wt%, and/or any other suitable additive. In other
embodiments, the solid components in the dry state may include PEGDA as set out in the
claims in an amount between about 3 wt% and about 6 wt% of the total solids and a film
forming polymer(s) in an amount between about 85 wt% and about 90 wt%, and optionally, an
amount of antioxidant, plasticizer, polyelectrolyte and/or any other suitable additive up to 10
wit%.

[0032] The top coat composition in the liquid state may include between about 2 wt% and
about 10 wit% hydrophilic polymer, between about 0.1 wt% and about 0.6 wt% PEGDA,
between about 0.005 wt% and about 0.1 wt% curing agent, and between about 89 wt% and
about 97.5 wt% solvent. The top coat composition may, optionally, further include between
about .005 wt% and about 0.1 wt% antioxidant, between about 0.1 wt% and about 1 wt%
plasticizers and/or about 0.1 wt%, about 1 wt% polyelectrolyte and/or any other suitable
additive. In another embodiment the top coat in the liquid state may include between 4 wt%
and 7 wt% hydrophilic polymer, between 0.2 wt% and 0.4 wt% PEGDA between about 0.005
wt% and 0.015 wit% curing agent and about 90 wt% to 95 wit% solvent and optionally, an
amount of antioxidant, plasticizer, polyelectrolyte and/or any other suitable additive.

[0033] The top coat composition may be applied over the base coat layer or directly to the
surface of the medical device in any suitable manner, such as by dip coating or spraying. The
top coat composition may then be cured in any suitable manner to form the top coat layer and
the hydrophilic coating. For example, curing of the top coat composition may include curing by
exposure to UV light.

[0034] The dried and/or cured top coat layer formed from the composition includes about 80
wt% to about 95.5 wt% hydrophilic polymer and about 0.5 wt% to about 20 wt% PEGDA as set
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out in the claims. The top coat layer may optionally include about 1 wt% to about 10 wt%
plasticizer and/or about 1 wt% to about 10 wt% polyelectrolyte. In one embodiment, the top
coat layer may include hydrophilic polymer in an amount between about 94 wt% to about 98
wt% hydrophilic polymer, PEGDA in an amount between about 2 wt% to about 6 wt% and,
optionally, an amount of antioxidant, plasticizer, polyelectrolyte and/or any other suitable
additive.

[0035] As set out in the claims, the hydrophilic coating comprises a phase separated
morphology comprising a continuous phase of polyvinylpyrrolidone and a discontinuous phase
of polyethylene glycol diacrylate. The PEGDA may separate from the hydrophilic polymer
phase during drying and curing. Fig. 9 shows a micrograph of the top coat formed from
Example 6. As shown in the micrograph, separation of components during drying and curing is
evident.

[0036] To form the lubricious hydrophilic coating on a urinary catheter, the base coat
composition, when one is used, is applied to a surface of the urinary catheter, by for example,
dip coating, spraying or any other suitable manner. The base coat is then cured and/or dried
by, for example, UV lights or any other suitable manner. In one embodiment, curing and drying
the base coat composition results in a base coat layer having a multiple-phase morphology.
The top coat composition is then applied over the base coat layer, when one is used, or
applied directly to the surface of the urinary catheter by, for example, dip coating, spraying or
any other suitable manner. The top coat composition is then cured and/or dried to form the top
coat layer. Curing and/or drying can be done by, for example, exposure to UV light or any other
suitable manner. Curing and/or drying of the top coat composition results in a top coat having
phase separated components as set out in the claims.

[0037] When the coating is formed, the urinary catheter may be packaged in a dry or wet
environment and optionally radiation sterilized by, for example, gamma or E-beam radiation.
When packaged in a dry environment, the urinary catheter, is placed and sealed in a package
without adding any wetting fluid. If packaged and sterilized in a dry environment, a water
burstable pouch may be included in the package. This water pouch may be burst after
sterilization during manufacturing, or by the user just prior to use. If sterilized in a wet state, the
catheter may be packaged with a wetting fluid in direct contact with the hydrophilic coating. The
wetting fluid may optionally contain a hydrophilic polymer that protects the hydrophilic coating
during radiation. Medical devices which have been coated with the hydrophilic coating
disclosed herein may be packaged and radiation sterilized in a wet or dry environment.

[0038] The lubricious hydrophilic coatings disclosed herein are coatings that become slippery
when wetted with a wetting fluid, such as water. The coatings disclosed herein may a range of
CoFs. The desired CoF or lubricity of a coating depends of the intended use of the device. For
example, in one embodiment of the coating disclosed herein, the lubricious hydrophilic coating
has a coefficient of friction of less than about 0.05 when measured by the procedure set forth
in Example 1. The hydrophilic coatings may also have a CoF of less than 0.05 after being
abraded or after drying-out for 10 minutes as described below in Example 1. Having a CoF of
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less than 0.05 may be desirable in the field of urinary catheterization. Higher CoF may still be
suitable for use in catheterization, but lower CoFs are desirable for the comfort of the user. In
other fields, however, a CoF greater than 0.05 may provide acceptable lubricity.

[0039] In one embodiment of a catheter assembly disclosed herein, the assembly is a ready-
to-use catheter assembly that includes a packaged sterilized catheter wherein the catheter
includes a hydrophilic coating and is packaged in a wet environment (liquid or vapor). The
catheter also has a CoF of less than 0.05 immediately after it is removed from the package.

[0040] All of the base coats disclosed herein may be used with all of the top coats disclosed
herein to form a hydrophilic coating. The base coats, top coats and coating disclosed herein
may be applied and used on a variety of substrates, including but not limited to, substrates at
least partial formed from one or more of thermoplastic polyolefins, poly(vinyl chloride),
thermoplastic elastomers, and thermoplastic polyurethanes.

Examples

Example 1

[0041] Hydrophilic coatings were formed on the outer surfaces of catheters made from
polyvinyl chloride (PVC catheters). The catheters had a size of CH14 and a shore hardness of
82A. The hydrophilic coatings included a base coat layer formed on the outer surface of the
catheter and a top coat layer formed over the base coat layer. The base coat composition was
prepared as indicated below. The base coat composition was applied to the outer surface of
each of the catheters and then cured and dried to form a base coat thereon.

[0042] The base coat composition included the following components:

Base Coat
Component Amount
Methanol 97.98%
(wiw)
Polyvinylpyrrolidone K90 (PVP) (Ashland) 1.61 % (w/w)
Irgacure 2959 (BASF) 0.01 % (w/w)
Polyethylene glycol diacrylate (PEG400DA) (SR344, Sartomer, 0.40% (wiw)
inhibitor removed)

[0043] The base coat composition was prepared by slowly adding the PVP to methanol while
mixing until the PVP was dissolved. PEG400DA and Irgacure 2959 were then added and
allowed to fully dissolve while the solution was stirred.
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[0044] Four top coat compositions also were prepared as indicated below, wherein each of the
catheters had one of the four top coat compositions applied over the base coat layer. The top
coat compositions were then cured and dried to form a hydrophilic coating on the outer surface
of the catheter. The components of each of these top coat compositions were the same,
except that each composition included a polyethylene glycol diacrylate of a different number
average molecular weight (Mn).

[0045] Each of the formulations of the four top coat compositions included one of the following
PEGDAs:

PEGDA
PEGDA Mn250(Sigma Aldrich))
PEGDA Mn700(Sigma Aldrich)
PEGDA Mn1000(Sigma Aldrich)
PEGDA Mn6000(Sigma Aldrich)

Physical state

Low viscosity liquid

Low viscosity liquid

Wax (will cold flow)

Heavy wax

[0046] The formulations of the top coat compositions were as follows:

Top Coats
Top Coat 1-1  {Top Coat1-2 {Top Coat1-3 jTop Coat 1-4
PEGDA 0.30% (w/w) 10.30% (w/w) {0.30% (w/w) 0.30% (w/w)
PEGDA 250 {PEGDA 700 {PEGDA 1000 {PEGDA 6000
Ethanol 79.01% (wiw) 179.01 % (wiw) {79.01 % (wiw) §79.01 % (wiw)
(absolute)

De-ionized water

13.97% (wiw)

13.97% (Wiw)

13.97% (wiw)

13.97% (wiw)

PVP K90 5.95% (wiw) 15.95% (w/w) {5.95% (w/w) 5.95% (wiw)
(Ashland)

BHT-A (Sigma {0.01 % (w/w) {0.01 % (w/w) {0.01% (w/w) 0.01 % (w/w)
Aldrich)

Glycerol 0.74% (wiw) {0.74% (wiw) {0.74% (wiw) 0.74% (wiw)
Benzophenone {0.01 % (w/w) {0.01 % (w/w) {0.01% (w/w) 0.01 % (w/w)

[0047] Each of the top coat compositions were prepared by adding PVP to the ethanol and
water and mixing until dissolved. The remaining components (glycerol, PEGDA, BHT-A and
benzophenone) were then added and allowed to fully dissolve under stirring.

[0048] To form the hydrophilic coating on the outer surfaces of each of the catheters, the
catheters were immersed in the base coat composition for a period of 10 seconds and then
withdrawn at a rate of 0.7 cm/sec using a Harland PCX coating machine containing UV lamps.
The base coat composition was then cured and dried under UV lamps for 45 seconds to form a
base coat layer covering the outer surface of the catheter. The catheters were then immersed
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into one of the four top coat compositions for 10 seconds and withdrawn at a rate of 0.5
cm/sec. The top coat composition was then UV cured and dried under UV lamps for 10
minutes to form the top coat layer resulting in the formation of a hydrophilic coating on the
catheter.

[0049] The catheters of each of the top coat formulations (1-1, 1-2, 1-3 and 1-4) were divided
into two groups - those of which that were packaged and sterilized in a dry state ("dry
sterilized") and those that were packaged and sterilized in a hydrated state ("wet sterilized").

[0050] The "dry sterilized" catheters were individually packaged and sealed in dry foil pouches
(i.e., no water or wetting fluid added to the package). The "dry sterilized" catheters were then
gamma sterilized in the package at 30-35 kGy. The "wet sterilized" catheters were immersed
and force hydrated in water for 30 seconds and then individually packaged and sealed in a foil
pack containing 8 mL of water in a gas permeable, liquid impermeable water reservoir. Once
the catheter was placed inside of the foil pack, the foil pack was sealed. The liquid water
remained in the gas permeable reservoir, such that the liquid water did not come into contact
with the coating. The liquid water produced water vapor that formed a humid atmosphere in
the package. Packages of this type are currently used for vapor hydrating catheters, such as in

Hollister's VaPro® vapor hydrated catheter products. The "wet sterilized" catheters were then
gamma sterilized in the package at a dose of about 30-35 kGy.

[0051] After sterilization, the initial, abraded and ten minute dry-out coefficients of friction
(CoFs) of each of the catheters was measured with the hydrophilic coating in a hydrated state.
For testing the CoFs of the "dry sterilized" catheters, the catheters were removed from their
packages and immersed in water for 30 seconds to achieve a hydrated state. The "wet
sterilized" catheters were in a hydrated state upon removal from the package.

[0052] The CoF measurements are an indicator of lubricity and were measured using a
Harland Friction Tester Model FTS5500. The CoFs of the catheters were determined by
inserting a mandrel into 127 mm section of the coated catheter tube. The tube was then
clamped between two pieces of silicone rubber at 100g load wherein the silicone rubber had a
shore hardness of 60A. The catheter tube with the mandrel inserted therein was pulled through
the two pieces of silicone rubber at a speed of 10 mm/s. The force required to pull about 80
mm of the catheter tube through the two pieces of silicone rubber was measured. The CoF
value was calculated from the ratio of recorded to applied loads (i.e., the recorded load divided
by the applied load) when steady state was reached. The CoF of each type of catheter was
measured immediately after hydration for the "dry sterilized" catheters or after removal from
the package for the "wet sterilized” catheters ("initial"), immediately after being abraded
("abraded") and immediately after a ten-minute dry-out time ("dry-out”).

[0053] In measuring the abraded CoFs, the catheter, with the hydrophilic coating in a hydrated
state, was cycled back and forth 25 times through a hole in a 1 mm thick, silicone pad having a
shore hardness of 60A. The hole was just smaller than the outer diameter of the catheter tube
and the abrasion took place under water. Abrading the catheter in this fashion is designed to



DK/EP 3283136 T4

remove any portions of the coating that is not well adhered to the tubes. After abrasion, the
CoF was measured as described above.

[0054] In measuring the ten minute dry-out time CoF, the catheter, immediately after hydration
for "dry sterilized” catheter or immediately after removal from the package for "wet sterilized"
catheters, was placed in an atmosphere having a temperature of 23°C and a relative humidity
of 50% for 10 minutes before measuring the CoF.

Example 1 Results

[0055] Table 1 shows the average CoFs for the initial, abraded and dry-out tests for "dry
sterilized" and "wet sterilized" catheters coated with top coats 1-1, 1-2, 1-3 and 1-4.
Table 1

Dry Sterilized CoF Wet Sterilized CoF
Top Initial Abraded {10 Min Dry-out {Initial {Abraded {10 Min Dry-out
Coat iAvg. Avg. Avg. Avg. Avg. Avg.
1-1 0.0149 ;0.0151 0.0277 0.0096 {0.0128 0.0225
1-2 0.0083 §0.0111 0.0182 0.0073 {0.0112 0.0430
1-3 0.0075 {0.0087 0.0118 0.0194 {0.0502 0.4384
1-4 0.0091 §0.0134 0.0126 0.0294 {0.1300 0.4798

[0056] As can be seen from the above results, top coats 1-1 (PEGDA Mn250) and 1-2 (PEGDA
Mn700), exhibited lower "wet sterilized" CoFs for initial, abraded and 10 minute dry out
measurements than top coats 1-3 (PEGDA Mn1000) and 1-4 (PEGDA Mn6000). Furthermore,
the abraded and 10 minute dry out CoFs of top coats 1-1 and 1-2 were significantly lower than
those of top coats 1-3 and 1-4.

[0057] Dye uptake tests were conducted on the catheters to assess the level of adhesion/non-
adhesion between the hydrophilic coatings and catheters. After the CoFs of the abraded
catheters were measured, the catheters were dried-out (dehydrate). The dried-out catheters
were then immersed in a water soluble red dye for 2 minutes. The catheters were then visually
inspected to determine if the dye had been uniformly taken up throughout the coating or if
sections of the coated portion of the catheter were dye-free. A uniform dye uptake throughout
the coated portion of the catheter indicates that the hydrophilic coating has good adhesion to
the catheter. If the coated portion of the catheter has undyed sections, this is an indication that
the hydrophilic coating or sections thereof have significantly thinned and/or separated from the
catheter due to lack of adhesion to the catheter.

[0058] Fig. 3 shows the results of dye test conducted on the abraded "dry sterilized” catheters
having hydrophilic coatings formed from top coats 1-1, 1-2, 1-3 and 1-4, and Fig. 4 shows the
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results of dye tests conducted on the abraded "wet-sterilized" catheters having hydrophilic
coatings formed from top coats 1-1, 1-2, 1-3, and 1-4.

[0059] A visual inspection of the "dry sterilized" and "wet sterilized" catheters including
hydrophilic coatings formed from top coats 1-1 and 1-2 showed that the hydrophilic coatings
exhibited uniform dye uptake which is an indication that the hydrophilic coating had strong
adhesion to the catheter and good coating cohesion. A visual inspection of the "dry sterilized"
and "wet sterilized" catheters including a hydrophilic coating formed from top coats 1-3 and 1-4
showed that some of the "dry sterilized" catheters and all of the "wet sterilized" catheters
exhibited undyed and/or weakly dyed portions, which are indications that the hydrophilic
coatings formed from top coats 1-3 and 1-4 had a lower level of adhesion to the catheter and
showed significant thinning.

Example 2

[0060] In Example 2, hydrophilic coatings were formed on the outer surfaces of PVC catheters
having a size of CH14 and a shore hardness of 82A. The hydrophilic coatings were formed
from a base coat layer and a top coat layer. The base coat composition was prepared as
indicated below and was applied to each of the catheters to form a base coat layer on the
outer surface of the catheter. Additionally, the top coat composition was prepared as indicated
below and applied over the base coat layer to form the hydrophilic coating on the catheter.

[0061] The formulation of the base coat composition included the following components:
Base Coat

Component Amount (w/w)
Methanol 97.98% (w/w)
PVP K90 (Ashland) 1.61% (wiw)
Irgacure 2959 (BASF) 0.01% (w/w)
PEG400DA (SR344, Sartomer, inhibitor removed) 0.40% (wi/w)

[0062] The base coat composition was prepared by slowly adding PVP to methanol while
mixing until the PVP was dissolved. PEG400DA and Irgacure 2959 were then added and
allowed to fully dissolve while the composition was stirred.

[0063] The formulation of the top coat composition included the following components:
Top Coat

Component Amount (w/w)
Ethanol (absolute) (Lennox) 78.99% (wiw)
De-ionized water (Lennox) 14.00% (w/w)
PVP K90 (Ashland) 5.95% (wiw)
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Component Amount (w/w)
BHT-A (Sigma Aldrich) 0.01% (w/w)
PEG400DA (SR344, Sartomer, inhibitor removed) 0.30% (w/w)
Glycerol 0.74% (wiw)
Benzophenone 0.01% (wiw)

[0064] The top coat composition was prepared by adding PVP to the ethanol and water and
mixing until dissolved. The remaining components (glycerol, PEG400DA, BHT-A, and
benzophenone) were then added and allowed to fully dissolve under stirring.

[0065] To form the hydrophilic coating on the outer surfaces of the catheters, the catheters
were immersed in the base coat composition for a period of 10 seconds and then withdrawn at
a rate of 0.7 cm/sec using a Harland PCX coating machine containing UV lamps. The base
coat composition was then cured and dried under UV lamps for 45 seconds to form a base
coat layer on the outer surface of the catheter. The catheters were then immersed in the top
coat composition for 10 seconds and withdrawn at a rate of 0.5cm/sec. The top coat
composition was then UV cured and dried under UV lamps for 10 minutes to form the top coat
layer, (resulting in the formation of the hydrophilic coating on the catheter.

[0066] After the hydrophilic coating was formed on each of the catheters, the catheters were
individually packaged and sealed in a foil pack containing 8 mL of water in a gas permeable,
liquid impermeable water reservoir, as described above in Example 1. Ten (10) days after
packaging, the packaged catheters were gamma sterilized in the package at a dose of about
30-35 kGy.

[0067] After sterilization, each catheter was removed from its package and immersed in water
for 30 seconds. The initial, abraded and ten minute dry-out coefficients of friction of each of the
catheters was measured in accordance with the procedures described above in Example 1.

Example 2 Results

[0068] Table 2 shows the average CoFs for the initial, abraded and dry-out measurements.
Table 2

Initial Avg. Abraded Avg. 10 Min Dry-out Avg.
0.010 0.012 0.027

[0069] As shown by this data the average initial, abraded and dry-out CoFs were all less than
0.05.
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[0070] Dye tests were conducted on the abraded catheters of Example 2 in accordance with
the methods described above in Example 1. The results of dye test are shown in Fig. 5. As
shown in this figure, the hydrophilic coating of Example 2 exhibited uniform dye uptake, which
is an indication that the hydrophilic coating had strong adherence to the catheter and good
cohesion.

Example 3

[0071] The hydrophilically coated catheters of Example 3 were coated with the same base and
top coats as described in Example 2 and by the same coating procedures. The hydrophilic
coated catheters were immersed in water for 30 seconds and then sealed in foil packages
containing 10 ml of loose water. Four weeks after packaging, the catheters were E-beam
sterilized in their packages at a dose of 40kGy. After sterilization, the packaged catheters were
subjected to an accelerated aging process in which the catheters were stored in an oven at
40°C for seven weeks to simulate six months of real time aging. After being subjected to the
accelerated aging process, the initial, abraded and 10 minute dry-out CoFs were measured
using the procedures as described above in Example 1.

Example 3 Results

[0072] Table 3 shows the average CoF initial, abraded and dry-out measurements of the
catheters of Example 3.

Table 3
Initial Avg. Abraded Avg. 10 Min Dry-out Avg.
0.048 0.047 0.198

[0073] The average initial and abraded CoF measurements were lower than the average ten
minute dry-out measurement. It is believed that the higher CoFs of the ten minute dry-out
samples were due to overcuring of the hydrophilic coating from the combination of the curing
process and E-beam sterilization. It is believed that the curing process and E-beam sterilization
can be adjusted to produce lower CoFs in the ten minute dry-out samples.

[0074] Dye tests were conducted in accordance with the procedures described above in
Example 1. These dye tests were conducted on the abraded catheters and the catheters
subjected to the ten minute dry-out test. The results of dye test are shown in Fig. 6. As shown
in this figure, the hydrophilic coating of Example 3 exhibited uniform due uptake, which is an
indication of good adhesion to the catheter and good cohesion of the sterilised coating.

Example 4
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[0075] The hydrophilic coatings formed on the catheters of Example 4 were formed from the
same top and base coat compositions using the same procedures described above in Example
2. The hydrophilic coated catheters were immersed in water for 30 seconds and then were
sealed in foil packages containing 10 ml of loose water. Four weeks after packaging, the
catheters were E-beam sterilized in their packages at a dose of 40kGy. Two days after
sterilization, the catheters were removed from their packages and the initial, abraded and ten
minute dry-out CoFs were measured using the procedures as described above in Example 1.

Example 4 Results

[0076] Table 4 shows the average initial, abraded and dry-out CoF measurements of the
catheters of Example 2.

Table 4
Initial Avg. Abraded Avg. 10 Min Dry-out Avg.
0.028 0.059 0.239

[0077] Dye tests, in accordance with the procedures of Example 1, were conducted on the
abraded and 10 minute dry-out samples. The results of the dye tests are shown in Fig. 7. A
visual inspection of the catheters showed uniform dye uptake which indicates that the coating
had good adhesion to the catheter and good coating cohesion.

Example §

[0078] In Example 5, hydrophilic coatings were formed on the outer surfaces of PVC catheters
having a size of CH14 and a shore hardness of 82A. The hydrophilic coatings were formed
from the same base coat layers as described in Example 2 and one of the below listed top
coats layers. The base coat composition was prepared as described above in Example 2.

[0079] The top coat compositions were prepared as described below.

Top Coat
Top Coat {Top Coat {Top Coat iTop Coat
5-1 5-2 5-3 5-4
PVP K90 (Ashland) 5.71% 5.71% 6.51% 651%
(wiw) (wiw) (wiw) (wiw)
PEGDA Mn400 (SR344, 0.12% 0.12% 0.14% 0.14%
Sartomer, inhibitor removed) (wiw) (wiw) (wiw) (wiw)
Glycerol 0.59% 0.59% 0.68% 0.68%
(wiw) (wiw) (wiw) (wiw)
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Top Coat {Top Coat {Top Coat {Top Coat
5-1 5-2 5-3 5-4
Benzophenone 0.01% 0.01% 0.01% 0.01%
(wiw) (wiw) (wiw) (wiw)
BHT-A (Sigma Aldrich) 0.01 % 0.01 % 0.02% 0.02%
(wiw) (wiw) (wiw) (wiw)
Ethanol (absolute) (Lennox) 84.77% 0% (wiw) {92.65% 0% (w/w)
(wiw) (wiw)
Methanol 0% (wiw) {84.77% 0% (wiw) 192.65%
(wiw) (wiw)
De-ionized water (Lennox) 8.78% 8.78% 0% (wiw) 3i0% (w/w)
(wiw) (wiw)

[0080] Each of the top coat compositions were prepared by adding PVP to the solvent(s)
(ethanol, methanol and/or water) and mixing until dissolved. The remaining components
(glycerol, PEGDA, BHT-A, and benzophenone) were then added and allowed to fully dissolve.
The dried coatings all contain the same general composition. That is, the amount of and ratio
of the components of the top coat layers formed were generally the same. The main difference
was the choice of solvent and the presence of water or not in the formulation.

[0081] To form the hydrophilic coating on the outer surfaces of the catheters, the catheters
were immersed in the base coat composition for a period of 10 seconds and then withdrawn at
a rate of 0.7 cm/sec using a Harland PCX coating machine containing UV lamps. The base
coat composition was then cured and dried under UV lamps for 45 seconds to form a base
coat layer covering the outer surface of the catheter. The catheters were then immersed in one
of top coat compositions for 10 seconds and withdrawn at a rate of 0.5 cm/sec. The top coat
composition was then UV cured and dried under UV lamps for 10 minutes to form the top coat
layer, resulting in a hydrophilic coating on the catheter.

[0082] The coated catheters of each of the top coat formulations were divided into two groups
- those of which that would be packaged and "dry sterilized” and those that would be packaged
and "wet sterilized".

[0083] The catheters that were "dry sterilized" were individually packaged and sealed in dry foil
pouches (i.e., no water or wetting fluid added to the package). The "dry sterilized" catheter
were then gamma sterilized in the package at 30-35 kGy. The catheters that were "wet
sterilized" were immersed in water for 30 seconds and then individually packaged and sealed
in a foil pack containing 8 mL of water in a gas permeable, liquid impermeable water reservoir,
as described above in Example 2. The wet sterilised catheters were then gamma sterilized in
the package at a dose of about 30-35 kGy.

[0084] The initial, abraded and ten minute dry-out coefficients of friction (CoFs) of each of the
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sterilized catheters was measured with the hydrophilic coating in a hydrated state. To measure
the CoFs of the "dry sterilized" catheters, the catheters were removed from their packages and
were immersed in water for 30 seconds to achieve a hydrated state. The "wet sterilized"
catheters were in a hydrated state upon removal from the package. The initial, abraded and
ten minute CoFs were measured using the same procedures as described above in Example
1.

Example 5 Results

[0085] Table 5 shows the average initial, abraded and dry-out CoF measurements for "dry
sterilized" and "wet sterilized" catheters coated with top coats.

Table 5
Dry Sterilized CoF Wet Sterilized CoF
Top Initial { Abraded {10 Min Dry-outi{ Initial { Abraded §10 Min Dry-out
Coat Avg. Avg. Avg. Avg. Avg. Avg.
5-1 0.012 0.014 0.021 0.018 0.031 0.3
5-2 0.01 0.018 0.019 0.062 0.39 >0.8
5-3 - - - 0.054 >0.8 >0.8
5-4 - - - >0.8 >0.8 >0.8

[0086] As can be seen from these results, the hydrophilic coatings formed from top coat
compositions 5-1 and 5-2 (both of which included water) exhibited lower CoFs in the "dry
sterilized" samples and top coat 5-1 also exhibited lower CoFs in the "wet sterilized" samples.
In contrast, the hydrophilic coatings formed from the top coat formulations without water, 5-3
and 5-4, exhibited higher CoFs which fell outside the measurement range of the friction tester,
or the coating did not adhere to the catheter, in which case the catheter could not be tested.

[0087] Fig. 8 shows the results of dye test conducted on the abraded "dry sterilized” and "wet
sterilized" catheters that included the hydrophilic coating formed from top coat composition 5-1.
A visual inspection of the catheters showed uniform dye uptake which indicates that the coating
had strong adhesion to the catheter and maintained good cohesion. Samples 5-3 and 5-4 had
no dye retention indicating coating degradation in the hydrated sterilisation process.

Example 6

[0088] In Example 6, hydrophilic coatings were formed on the outer surfaces of PVC catheters.
The hydrophilic coatings were formed from similar base coat compositions as described in
Example 2 and one of the below listed top coat compositions.



DK/EP 3283136 T4

[0089] The formulations of the top coat compositions were prepared as described below.
Top Coats

Top Coat 6-1 Top Coat 6-2
PVP K90 (Ashland) 5.70% (wiw) 5.71% (wiw)
PEG400DA (SR344, Sartomer, inhibitor removed) {0.23% (w/w) 0.09% (w/w)
Glycerol 0.71% (w/w) 0.71% (wiw)
Benzophenone 0.01% (wiw) 0.01 % (wiw)
Ethanol (absolute) (Lennox) 84.58% (wiw) {93.49% (w/w)
De-ionized water (Lennox) 8.77% (wiw) 0% (wiw)

[0090] Each of the top coat compositions were prepared by adding PVP to the solvent (ethanol
or ethanol/water) and mixing until dissolved. The remaining components (glycerol, PEG400DA,
and benzophenone) were then added and allowed to fully dissolve.

[0091] To form the hydrophilic coating on the outer surfaces of the substrates, the substrates
were immersed in the base coat composition for a period of 10 seconds and then withdrawn at
a rate of 0.7 cm/sec using a Harland PCX coating machine containing UV lamps. The base
coat composition was then cured and dried under UV lamps for 45 seconds to form a base
coat layer covering the outer surface of the substrate. The substrates were then immersed in
one of top coat compositions for 10 seconds and withdrawn at a rate of 0.5 cm/sec. The top
coat composition was then UV cured and dried under UV lamps for 10 minutes to form the top
coat layer, resulting in a hydrophilic coating on the substrate.

[0092] The catheters were "wet sterilized” wherein they were immersed and force hydrated in
water for 30 seconds and then individually packaged and sealed in a foil pack containing 8 mL
of water in a gas permeable, liquid impermeable water reservoir. Once the catheter was placed
inside of the foil pack, the foil pack was sealed. The liquid water remained in the gas
permeable reservoir, such that the liquid water did not come into contact with the coating. The
liquid water produced water vapor that formed a humid atmosphere in the package. Packages

of this type are currently used for vapor hydrating catheters, such as in Hollister's VaPro®
vapor hydrated catheter products. The "wet sterilized" catheters were then gamma sterilized in
the package at a dose of about 30-35 kGy.

[0093] The catheters were removed from their packages and the initial, abraded and 10
minute dry-out CoFs were measured using the procedures described above in Example 1.

Example 6 Results

[0094] Table 6 shows the average initial, abraded and dry-out CoF measurements for "dry
sterilized" and "wet sterilized" catheters coated with top coats.
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Table 6
Wet Sterilized CoF
Top Coat Initial Avg. Abraded Avg. 10 Min Dry-out Avg.
6-1 0.0093 0.0152 0.0102
6-2 0.0735 0.3905 0.7509

[0095] As can be seen from the above results, the top coat layer formed from top coat
composition 6-1 has lower CoFs than those formed from top coat composition 6-2.

[0096] Fig. 9 shows two micrographs of the outer surface of the hydrophilic coating formed
from top coat 6-1 after the top coat layer has been cured and dried. The coating was slightly
hazy. As can be seen in the micrographs, the coating displays phase separation of the
components. During drying and curing, PEGDA separated out from the PVP fim former
forming localised domains of PEGDA dispersed within the PVP matrix.

[0097] Fig. 10 is a micrograph of the outer surface of the hydrophilic coating formed from top
coat 6-2 after the top coat has been cured and dried. The coating was clear and as can be
seen by this micrograph, the components of the coating do not display obvious separation
during drying and curing.

Example 7

[0098] A coating including PVP and PEG400DA was prepared as indicated below and coated
on a TPU substrate.

[0099] The components of the coating composition were as follows:

Coating

Component Amount %(w/w)
PVP K90 (Ashland) 1.61
PEG400DA(SR344, Sartomer, inhibitor removed) 0.40
Irgacure 2959 (BASF) 0.01
Methanol 97.98

[0100] The coating composition was prepared by adding PVP to the methanol and mixing until
dissolved. The remaining components (PEG400DA and Irgacure 2959) were then added and
allowed to fully dissolve.

[0101] To form the hydrophilic coating on the outer surfaces of the substrate, the substrate
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were immersed in the base coat composition for a period of 10 seconds and then withdrawn at
a rate of 0.7 cm/sec using a Harland PCX coating machine containing UV lamps. The base
coat composition was then cured and dried under UV lamps for 45 seconds to form a base
coat layer covering the outer surface of the substrate. The substrates were then immersed in
one of top coat compositions for 10 seconds and withdrawn at a rate of 0.5 cm/sec. The top
coat composition was then UV cured and dried under UV lamps for 10 minutes to form the top
coat layer, resulting in a hydrophilic coating on the substrate.

[0102] Fig. 11 is a micrograph of the surface of the coating. The coating was cloudy and as
can be seen in the micrographs, the coating includes a multiple phase morphology wherein the
PVP and PEGDA have separated into two distinct phases. During drying and curing, PEGDA
separated out from the PVP film former, resulting in a continuous phase of PVP and a
discontinuous phase of dispersed domains of cured PEGDA.

Example 8 (not according to the invention)

[0103] A coating including a blend of PVP and PEG400DA 400 was cast and cured and dried
on a TPU surface. The coating solution was made by dissolving PVP and PEG400DA in
ethanol wherein the weight percent between PEG400DA and PVP was 70% (w/w) PEG400DA
and 30% (w/w) PVP. The solution was cast onto the surface of a substrate made from TPU and
then cured and dried under UV lights. Fig. 12 is a micrograph of the outer surface of the
coating. The coating was cloudy and as can be seen in the micrographs, the coating includes a
multiple phase morphology wherein the PVP and PEGDA have separated into two phases.
During dying and curing, PVP separated out from the PEGDA, resulting in a continuous phase
of PEGDA and a discontinuous phase or domains of PVP.

Example 9

[0104] Hydrophilic coatings were formed on the outer surfaces of catheters made of
thermoplastic elastomers (TPE) and catheters made from PVC. The TPE catheters were
supplied by Raumedic and the shore hardness of the catheters was one of 83A, 87A or 90A.
The PVC catheters had a shore hardness of 82A. The hydrophilic coatings were formed from a
base coat layer and a top coat layer. The base coat composition was prepared as indicated
below and was applied to each of the catheters to form a base coat layer on the outer surface
of the catheter. Additionally, the top coat composition included the same components and was
prepared in the same manner as described above in Example 2. The top coat composition was
applied over the base coat layer to form the hydrophilic coating on the catheter.

[0105] The formulation of the base coat composition included the following components:
Base Coat
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Component Amount (w/w)
Ethanol 93.50%

PVP K90 0.94%
Irgacure 2959 (BASF) 0.25%
PEG400DA (SR344, Sartomer, inhibitor removed) 5.31%

[0106] The base coat composition was prepared by slowly adding PVP to ethanol while mixing
until the PVP was dissolved. PEG400DA and Irgacure 2959 were then added and allowed to
fully dissolve while the solution was stirred.

[0107] To form the hydrophilic coating on the outer surface of each of the different types of
catheters, the catheters were immersed in the base coat composition for a period of 10
seconds and then withdrawn at a rate of 0.7 cm/sec using a Harland PCX coating machine
containing UV lamps. The base coat composition was then cured and dried under UV lamps for
45 seconds to form a base coat layer covering the outer surface of the catheter. The catheters
were then immersed in the top coat composition for 10 seconds and withdrawn at a rate of 0.5
cm/sec. The top coat composition was then UV cured and dried under UV lamps for 10
minutes to form the top coat layer, resulting in the formation of a hydrophilic coating on the
catheter.

[0108] The coated catheters of each catheter type were divided into two groups - non-
sterilized catheters and sterilized catheters.

[0109] The non-sterilized catheters were immersed in water for 30 seconds and the initial and
abraded CoFs were measured immediately thereafter. The sterilized catheters were "dry
sterilized" in that they were individually packaged and sealed in dry foil pouches (i.e., no water
or wetting fluid added to the package), and then gamma sterilized in the package at 30-35 kGy.
The dry sterilized catheters were removed from their packages and immersed in water for 30
seconds prior to measure the initial and abraded CoFs. The CoFs were measured in the same
manner as described above in Example 1.

Example 9 Results

[0110] Table 7 shows the initial and abraded CoFs for each of the different catheters having
the hydrophilic coating thereon.

Table 7
Non-Sterilized Sterilized
Catheter {CoF Initial Avg. {CoF Abraded CoF Initial Avg. {CoF Abraded
Avg. Avg.
TPE 83A {0.021 0.021 0.021 0.026




DK/EP 3283136 T4

Non-Sterilized Sterilized
Catheter {CoF Initial Avg. {CoF Abraded CoF Initial Avg. {CoF Abraded
Avg. Avg.
TPE 87A {0.031 0.024 0.027 0.030
TPE 90A {0.030 0.028 0.028 0.030
PVC 82A {0.030 0.024 0.014 0.025

Example 10

[0111] Hydrophilic coatings were formed on the outer surfaces of catheters made of
thermoplastic elastomers (TPE) and catheters made from PVC. The TPE catheters were
supplied by Raumedic and the shore hardness of the catheters was one of 83A, 87A or 90A.
The PVC catheters had a shore hardness of 82A. The hydrophilic coatings were formed from a
base coat layer and a top coat layer. The base coat composition was prepared as indicated
below and was applied to each of the catheters to form a base coat layer on the outer surface
of the catheter. Additionally, top coat composition included the same components and was
prepared as described above in Example 2. The top coat composition was applied over the
base coat layer to form the hydrophilic coating on the catheter.

[0112] The formulation of the base coat composition included the following components:
Base Coat

Component Amount (w/w)
Ethanol 96.64%

PVP K90 Fluka 0.48%
Irgacure 2959 (BASF) 0.13%
PEG400DA (SR344, Sartomer, inhibitor removed) 2.75%

[0113] The base coat composition was prepared by slowly adding PVP to ethanol while mixing
until the PVP was dissolved. PEG400DA and Irgacure 2959 were then added and allowed to
fully dissolve while the solution was stirred.

[0114] To form the hydrophilic coating on the outer surface of each of the different types of
catheters, the catheters were immersed in the base coat composition for a period of 10
seconds and then withdrawn at a rate of 0.7 cm/sec using a Harland PCX coating machine
containing UV lamps. The base coat composition was then cured and dried under UV lamps for
45 seconds to form a base coat layer covering the outer surface of the catheter. The catheters
were then immersed in the top coat composition for 10 seconds and withdrawn at a rate of 0.5
cm/sec. The top coat composition was then UV cured and dried under UV lamps for 10
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minutes to form the top coat layer, resulting in the formation of a hydrophilic coating on the
catheter.

[0115] The coated catheters of each catheter type were divided into two groups - non-sterilized
catheters and sterilized catheters.

[0116] The non-sterilized catheters immersed in water for 30 seconds and then the initial and
abraded CoFs were measured. The sterilized catheters were "dry sterilized" in that they were
individually packaged and sealed in dry foil pouches (i.e., no water or wetting fluid added to the
package), and then gamma sterilized in the package at 30-35 kGy. The dry sterilized catheters
were removed from their packages and immersed in water for 30 seconds prior to measure the
initial and abraded CoFs. The CoFs were measured in the same manner as described above
in Example 1.

Example 10 Results

[0117] Table 8 show the initial and abraded CoFs for each of the different catheters having the
hydrophilic coating thereon.

Table 8
Non-Sterilized Sterilized
Catheter {CoF Initial Avg. {CoF Abraded CoF Initial Avg. {CoF Abraded
Avg. Avg.
TPE 83A {0.028 0.023 0.022 0.025
TPE 87A {0.022 0.021 0.023 0.027
TPE 90A ;{0.020 0.022 0.020 0.020
PVC 82A {0.018 0.022 0.019 0.020
Example 11

[0118] Hydrophilic coatings were formed on the outer surfaces of catheters made of
thermoplastic elastomers (TPE) and catheters made from PVC. The TPE catheters were
supplied by Raumedic and the shore hardness of the catheters was one of 83A, 87A or 90A.
The PVC catheters had a shore hardness of 82A. The hydrophilic coatings were formed from a
base coat layer and a top coat layer. The base coat composition was prepared as indicated
below and was applied to each of the catheters to form a base coat layer on the outer surface
of the catheter. Additionally, the top coat composition included the same components and was
prepared in the same manner as described above in Example 2. The top coat composition was
applied over the base coat layer to form the hydrophilic coating on the catheter.
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[0119] The formulation of the base coat composition included the following components:
Base Coat

Component Amount (w/w)
Ethanol 93.50%

PVP K90 Fluka 0.63%
Irgacure 2959 (BASF) 0.25%
PEG400DA (SR344, Sartomer, inhibitor removed) 5.31%

Ethyl Cellulose (Sigma Aldrich) 0.31%

[0120] The base coat composition was prepared by slowly adding PVP to ethanol while mixing
until the PVP was dissolved. PEG400DA, Ethyl Cellulose and Irgacure 2959 were then added
and allowed to fully dissolve while the solution was stirred.

[0121] To form the hydrophilic coating on the outer surface of each of the different types of
catheters, the catheters were immersed in the base coat composition for a period of 10
seconds and then withdrawn at a rate of 0.7 cm/sec using a Harland PCX coating machine
containing UV lamps. The base coat composition was then cured and dried under UV lamps for
45 seconds to form a base coat layer covering the outer surface of the catheter. The catheters
were then immersed in the top coat composition for 10 seconds and withdrawn at a rate of 0.5
cm/sec. The top coat composition was then UV cured and dried under UV lamps for 10
minutes to form the top coat layer, resulting in the formation of a hydrophilic coating on the
catheter.

[0122] The coated catheters of each catheter type were divided into two groups - non-
sterilized catheters and sterilized catheters.

[0123] The non-sterilized catheters immersed in water for 30 seconds and then the initial and
abraded CoFs were measured. The sterilized catheters were "dry sterilized" in that they were
individually packaged and sealed in dry foil pouches (i.e., no water or wetting fluid added to the
package), and then gamma sterilized in the package at 30-35 kGy. The dry sterilized catheters
were removed from their packages and immersed in water for 30 seconds prior to measure the
initial and abraded CoFs. The CoFs were measured in the same manner as described above
in Example 1.

Example 11 Results

[0124] Table 9 show the initial and abraded CoFs for each of the different catheters having the
hydrophilic coating thereon.
Table 9
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Non-Sterilized Sterilized
Catheter {CoF Initial Avg. {CoF Abraded CoF Initial Avg. {CoF Abraded
Avg. Avg.
TPE 83A {0.020 0.020 0.039 0.048
TPE 87A {0.024 0.022 0.035 0.037
TPE 90A ;{0.054 0.021 0.025 0.028
PVC 82A {0.020 0.022 0.018 0.020

Example 12

[0125] Hydrophilic coatings were formed on the outer surfaces of catheters made of
thermoplastic elastomers (TPE) and catheters made from PVC. The TPE catheters were
supplied by Raumedic and the shore hardness of the catheters was one of 83A, 87A or 90A.
The PVC catheters had a shore hardness of 82A. The hydrophilic coatings were formed from a
base coat layer and a top coat layer. The base coat composition was prepared as indicated
below and was applied to each of the catheters to form a base coat layer on the outer surface
of the catheter. Additionally, the top coat composition included the same components and was
prepared in the same manner as described above in Example 2. The top coat composition was
applied over the base coat layer to form the hydrophilic coating on the catheter.

[0126] The formulation of the base coat composition included the following components:
Base Coat

Component Amount (w/w)
Ethanol 96.64%

PVP K90 Fluka 0.32%
Irgacure 2959 (BASF) 0.13%
PEG400DA (SR344, Sartomer, inhibitor removed) 2.75%

Ethyl Cellulose 0.16%

[0127] The base coat composition was prepared by slowly adding PVP to ethanol while mixing
until the PVP was dissolved. PEG400DA, Ethyl Cellulose and Irgacure 2959 were then added
and allowed to fully dissolve while the solution was stirred.

[0128] To form the hydrophilic coating on the outer surface of each of the different types of
catheters, the catheters were immersed in the base coat composition for a period of 10
seconds and then withdrawn at a rate of 0.7 cm/sec using a Harland PCX coating machine
containing UV lamps. The base coat composition was then cured and dried under UV lamps for
45 seconds to form a base coat layer covering the outer surface of the catheter. The catheters
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were then immersed in the top coat composition for 10 seconds and withdrawn at a rate of 0.5
cm/sec. The top coat composition was then UV cured and dried under UV lamps for 10
minutes to form the top coat layer, resulting in the formation of a hydrophilic coating on the
catheter.

[0129] The coated catheters of each catheter type were divided into two groups - non-
sterilized catheters and sterilized catheters.

[0130] The non-sterilized catheters immersed in water for 30 seconds and then the initial and
abraded CoFs were measured. The sterilized catheters were "dry sterilized" in that they were
individually packaged and sealed in dry foil pouches (i.e., no water or wetting fluid added to the
package), and then gamma sterilized in the package at 30-35 kGy. The dry sterilized catheters
were removed from their packages and immersed in water for 30 seconds prior to measure the
initial and abraded CoFs. The CoFs were measured in the same manner as described above
in Example 1.

Example 12 Results

[0131] Table 10 shows the initial and abraded CoFs for each of the different catheters having
the hydrophilic coating thereon.

Table 10
Non-Sterilized Sterilized
Catheter {CoF Initial Avg. {CoF Abraded CoF Initial Avg. {CoF Abraded
Avg. Avg.
TPE 83A {0.039 0.048 0.025 0.011
TPE 87A {0.035 0.037 0.033 0.044
TPE 90A {0.025 0.28 0.026 0.052
PVC 82A {0.018 0.20 0.018 0.021
Example 13

[0132] Hydrophilic coatings were formed on the outer surfaces of catheters made of
thermoplastic elastomers having a shore hardness of 87A and PVC catheters having a shore
hardness of 82A. The hydrophilic coatings were formed from a base coat layer and a top coat
layer. The below listed base coat composition was prepared as indicated below and was
applied to each of the catheters to form a base coat layer on the outer surface of the catheter.
Additionally, the top coat composition included the same components and was prepared in the
same manner as described above in Example 2. The top coat composition was applied over
the base coat layer to form the hydrophilic coating on the catheter.
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[0133] The formulation of the base coat composition included the following components:
Base Coat

Component Amount (w/w)
Ethanol 93.75%

PVP K90 Fluka 3.72%
Irgacure 2959 (BASF) 0.03%
PEG400DA (SR344, Sartomer, inhibitor removed) 2.50%

[0134] The base coat composition was prepared by slowly adding PVP to ethanol while mixing
until the PVP was dissolved. PEG400DA and Irgacure 2959 were then added and allowed to
fully dissolve while the solution was stirred.

[0135] To form the hydrophilic coating on the outer surface of each of the different types of
catheters, the catheters were immersed in the base coat composition for a period of 10
seconds and then withdrawn at a rate of 0.7 cm/sec using a Harland PCX coating machine
containing UV lamps. The base coat composition was then cured and dried under UV lamps for
45 seconds to form a base coat layer covering the outer surface of the catheter. The catheters
were then immersed in the top coat composition for 10 seconds and withdrawn at a rate of 0.5
cm/sec. The top coat composition was then UV cured and dried under UV lamps for 10
minutes to form the top coat layer, resulting in the formation of a hydrophilic coating on the
catheter.

[0136] The sterilized catheters were "dry sterilized" in that they were individually packaged and
sealed in dry foil pouches (i.e., no water or wetting fluid added to the package), and then
gamma sterilized in the package at 30-35 kGy. The dry sterilized catheters were removed from
their packages and immersed in water for 30 seconds prior to measure the initial and abraded
CoFs. The initial and abraded CoFs were measured in the same manner as described above
in Example 1.

Example 13 Results

[0137] Table 11 show the initial and abraded CoFs for each of the different catheters having
the hydrophilic coating thereon.

Table 11
Sterilized
Catheter CoF Initial Avg. CoF Abraded Avg.
TPE 87A 0.02 0.02
PVC 82A 0.02 0.01
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Example14

[0138] Hydrophilic coatings were formed on the outer surfaces of catheters made of
thermoplastic elastomers having a shore hardness of 87A and PVC catheters having a shore
hardness of 82A. The hydrophilic coatings were formed from a base coat layer and a top coat
layer. The below listed base coat composition was prepared as indicated below and was
applied to each of the catheters to form a base coat layer on the outer surface of the catheter.
Additionally, the top coat composition included the same components and was prepared in the
same manner as described above in Example 2. The top coat composition was applied over
the base coat layer to form the hydrophilic coating on the catheter.

[0139] The formulation of the base coat composition included the following components:
Base Coat

Component Amount (w/w)
Ethanol 95.81%

PVP K90 (Fluka) 1.28%
Irgacure 2959 (BASF) 0.03%
PEG400DA (SR344, Sartomer, inhibitor removed) 2.56%

Ethyl Cellulose 0.32%

[0140] The base coat composition was prepared by slowly adding PVP to ethanol while mixing
until the PVP was dissolved. PEG400DA, Ethyl Cellulose and Irgacure 2959 were then added
and allowed to fully dissolve while the solution was stirred.

[0141] To form the hydrophilic coating on the outer surface of each of the different types of
catheters, the catheters were immersed in the base coat composition for a period of 10
seconds and then withdrawn at a rate of 0.7 cm/sec using a Harland PCX coating machine
containing UV lamps. The base coat composition was then cured and dried under UV lamps for
45 seconds to form a base coat layer covering the outer surface of the catheter. The catheters
were then immersed in the top coat composition for 10 seconds and withdrawn at a rate of 0.5
cm/sec. The top coat composition was then UV cured and dried under UV lamps for 10
minutes to form the top coat layer, resulting in the formation of a hydrophilic coating on the
catheter.

[0142] The sterilized catheters were "dry sterilized" in that they were individually packaged and
sealed in dry foil pouches (i.e., no water or wetting fluid added to the package), and then
gamma sterilized in the package at 30-35 kGy. The dry sterilized catheters were removed from
their packages and immersed in water for 30 seconds prior to measure the initial and abraded
CoFs. The initial and abraded CoFs were measured in the same manner as described above
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in Example 1.

Example 14 Results

[0143] Table 12 show the initial and abraded CoFs for each of the different catheters having
the hydrophilic coating thereon.

Table 12
Sterilized
Catheter CoF Initial Avg. CoF Abraded Avg.
TPE 87A 0.03 0.02
PVC 82A 0.02 0.01
Example 15

[0144] In the following examples, hydrophilic coating compositions according to the present
disclosure were made and applied to PVC catheters having a size of CH14 and a shore
hardness of 82A to form hydrophilic coatings on the surface of the catheters.

[0145] A base coat composition was prepared from the following components (in dry wt%):

PVP K90 (Ashland) 1.3m mw 80 wt%
PEG400DA (Sartomer, inhibitor removed) 20 wt%
Irgacure 2959 photoinitiator (BASF) 0.15 wt%

[0146] The base coat formulation was prepared by slowly adding PVP to methanol (solvent)
while mixing until the PVP was dissolved. PEG400DA and Irgacure 2959 were then added and
allowed to fully dissolve under stirring. The above solid components were 2 wt% of the solution.

[0147] The base composition was applied by immersing the catheters in the composition
solution. The catheters were immersed for a period of 10 seconds and then withdrawn at a
rate of 0.7 cm/sec using a Harland PCX coating machine containing UV lamps. The base coat
composition was then cured and dried under UV lamps for 45 seconds to form a base coat
layer on the catheter.

[0148] A top coat composition, designated top coat composition A, was prepared from the
following components (in dry wt%):

PVP K90 (Ashland) 1.3m mw 81.25 wt%
Polyacrylic acid-co-acrylamide (PAAc)(Mn 520K, 80% acrylamide) {8.4 wt%
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Glycerol 8.4 wt%
PEG400DA (Sartomer, inhibitor removed) 1.7 wt%
BHT-alcohol 0.22 wt%
Secondary antioxidant 0.2 wt%
Benzophenone 0.15 wt%

[0149] The PAAc was dissolved in a small amount of water until fully hydrated using an
overhead stirrer. The ethanol and water (solvent) was then added slowly under mixing. PVP
was then added slowly and mixed until dissolved. The remaining components (glycerol,
PEG400DA, BHT-alcohol, benzophenone) were then added and allowed to fully dissolved. The
ethanol to water ratio was 80:20 and the above solids were 7 wt% - 8 wt% of the solution.

[0150] A second top coat composition, designated top coat composition B, was prepared from
the following components (in dry wt%):

PVP K90 (Ashland) 1.3m mw 88.9 wt%
Glycerol 8.15 wt%
PEG400DA (Sartomer, inhibitor removed) 1.84 wt%
BHT-alcohol 0.22 wt%
Benzophenone 0.16 wt%

[0151] PVP was added slowly to an ethanol/water blend of 80% by weight of ethanol and 20
wt% water and mixed until dissolved. The remaining ingredients (glycerol, PEG400DA, BHT-
alcohol, benzophenone) were then added and allowed to fully dissolve under stirring. The
coating solids were 7% by weight of the solution.

[0152] Catheters already coated with the base coat layer were then immersed into one of
compositions of top coat A and top coat B using a Harland PCX coating machine. The coating
process involved a 10 second immersion in the coating fluid followed by retraction from the
fluid at a rate of 0.5 cm/sec. The coating was UV cured and dried under UV lamps for 10
minutes to form a hydrophilic coating on the catheter.

[0153] The CoFs of the catheter samples were measured after the catheters were force
hydrated by being immersed in water for 30 seconds. The initial, abraded and ten minute dry-
out time CoFs of each type of catheter were measured as described above in Example 1. The
catheters were non-sterilized, "dry sterilized" or "wet sterilized.” The "dry sterilized" catheters
were individually packaged and sealed in dry foil pouches (i.e., no water or wetting fluid added
to the package). The "dry sterilized" catheters were then gamma sterilized in the package at
30-35 kGy. The "wet sterilized" catheters were immersed and force hydrated in water for 60
seconds and then individually packaged and sealed in a foil pack containing 8 mL of water in a
gas permeable, liquid impermeable water reservoir. Once the catheter was placed inside of the
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foil pack, the foil pack was sealed. The liquid water remained in the gas permeable reservoir,
such that the liquid water did not come into contact with the coating. The liquid water produced
water vapor that formed a humid atmosphere in the package. Packages of this type are

currently used for vapor hydrating catheters, such as in Hollister's VaPro® vapor hydrated
catheter products. The "wet sterilized" catheters were then gamma sterilized in the package at
a dose of about 30-35 kGy.

[0154] Fig. 13 shows the results of the CoF measurements for non-sterilized catheters having
a coating formed from the base coat and top coat A after initial wetting (NSi), abrading (NSa)
and 10 minute dry-out (NS10). Fig. 1 also shows the results of the CoF measures for "dry
sterilized" catheters having a coating formed from the base coat and top coat A after initial
wetting (SDi), abrading (SDa) and 10 minute dry-out (SD10).

[0155] Fig. 14 shows the results of the CoF measurements for "dry sterilized" catheters having
a coating formed from the base coat and top coat A after initial wetting (Dry CoF 1), abrading
(Dry CoF Ab) and 10 minute dry-out (Dry CoF 10min). Fig. 14 also shows the results of the
initial (7W S40C CoF I), abraded (7W S40C CoF Ab), and 10 minute dry-out (7W S40C CoF
10) CoF measurements for "dry sterilized" catheters that underwent an accelerated aging
process wherein the packaged catheters were aged for 7 weeks at 40°C in a temperature
controlled oven.

[0156] Fig. 15 shows the results of the initial and abraded CoF measurements for non-
sterilized, "dry sterilized" and "wet sterilized" catheters having a hydrophilic coating formed
from the base coat and top coat B.
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Patentkrav

1. Medicinsk udstyr omfattende et urinkateter:

en hydrofil beleegning, som er pafert en overflade pa det medicinske udstyr; hvilken
hydrofil beleegning er dannet ud fra en blanding af en hydrofil polymer og
polyethylenglycoldiacrylat, der har en talgennemsnitlig molekylveegt pa mindre end ca.
1000, og

hvori den hydrofile beleegning bestar af ca. 80 veegtprocent til ca. 99,5 veegtprocent
hydrofil polymer og ca. 0,5 veegtprocent til ca. 20 veegtprocent polyethylenglycoldiacrylat;
hvori den hydrofile polymer omfatter polyvinylpyrrolidon,

hvori polyethylenglycoldiacrylatet er fasesepareret fra den hydrofile polymer,

hvilken hydrofil beleegning omfatter en fasesepareret morfologi, der omfatter en
kontinuerlig fase af polyvinylpyrrolidon og en diskontinuerlig fase af

polyethylenglycoldiacrylat.

2. Medicinsk udstyr ifelge et hvilket som helst af de foregéende krav, hvori den

talgennemsnitlige molekylveegt af polyethylenglycoldiacrylat er under ca. 600.

3. Medicinsk udstyr ifelge et hvilket som helst af de foregaende krav, hvori
polyethylenglycoldiacrylatet har en talgennemsnitlig molekylvaegt pa mellem ca. 200 og
ca. 600.

4. Medicinsk udstyr ifglge et hvilket som helst af de foregaende krav, hvori den hydrofile
belaegning omfatter omkring 94 veegtprocent til omkring 98 vaegtprocent hydrofil polymer

og omkring 2 veegtprocent til omkring 6 vaegtprocent polyethylenglycoldiacrylat.

5. Medicinsk udstyr ifalge et hvilket som helst af de foregaende krav, hvori den hydrofile
belaegning omfatter et polyethylenglycoldiacrylat som en delvist ublandbar eller ikke-

blandbar komponent.
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6. Medicinsk udstyr i henhold til et hvilket som helst af de foregaende krav, hvori den
hydrofile beleegning omfatter et basisbelaegningslag, som er pafert overfladen af det

medicinske udstyr og et topbeleegningslag, som er pafert pa basisbeleegningslaget.

7. Medicinsk udstyr ifglge et hvilket som helst af de foregaende krav, hvori den hydrofile

beleegning yderligere omfatter et bl@adgeringsmiddel, fortrinsvis glycerol.

8. Medicinsk udstyr ifelge et hvilket som helst af de foregaende krav, hvor den hydrofile

belaegning endvidere omfatter et heerdningsmiddel og/eller en antioxidant.

9. Fremgangsmade til dannelse af en hydrofil beleegning pa en overflade af et medicinsk
udstyr, der omfatter et urinkateter, hvilken fremgangsmade omfatter:

pafering af en hydrofil beleegningssammensaetning pa overfladen af det medicinske
udstyr, hvilken hydrofil beleegningssammensaetning bestar af en blanding af hydrofil
polymer og polyethylenglycoldiacrylat, der har en talgennemsnitlig molekylveegt pa
mindre end 1000; og

terring og heerdning af den hydrofile beleegningssammensaetning, sa der dannes en
hydrofil beleegning, der omfatter ca. 80 veegtprocent til ca. 99,5 veegtprocent hydrofil
polymer og ca. 0,5 veegtprocent til ca. 20 veegtprocent polyethylenglycoldiacrylat;

hvori den hydrofile polymer omfatter polyvinylpyrrolidon,

hvori polyethylenglycoldiacrylatet er fasesepareret fra den hydrofile polymer,

hvilken hydrofil beleegning omfatter en fasesepareret morfologi, der omfatter en
kontinuerlig fase af polyvinylpyrrolidon og en diskontinuerlig fase af

polyethylenglycoldiacrylat.

10. Fremgangsmade ifglge krav 9, hvori paferingen af den hydrofile
belaegningssammensaetning omfatter:

pafering af en basisbeleegningssammensaetning pa overfladen af det medicinske udstyr
og terring og heerdning af basisbeleegningssammensaetningen, sa der dannes et

basisbelaegningslag;
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pafering af en topbeleegningssammenseetning pa basisbeleegningslaget og terring og
haerdning af topbeleegningssammensaetningen, sa der dannes et topbeleegningslag; og
hvori  topbeleegningssammensaetningen omfatter den hydrofile polymer og

polyethylenglycoldiacrylat.
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Cosflicient of Friction

Cof (initial, abraded and 10 min) for catheter having hydrophilic
coating formed from primer and topcoat

non-sterilized and dry sterilized
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Data

Cof (initial, abraded and 10 min) for catheter having hydrophilic
coating formed from primer and topcoat A
dry sterilized and 7 weeks aged at 40C
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Fig. 14
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Cof (initial and abraded) for catheter having hydrophilic
coating formed from primer and topcoat B
non-sterilized and dry sterilized
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