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DESCRIPTION

Field of the Disclosure

[0001] The present disclosure Is directed to medical devices such as urinary catheters that
after use may be disposed of by flushing down a toilet. More particularly, the present disclosure
IS directed to flushable catheters which are fragmentable and/or disintegrable so as to facilitate
movement of the catheter through the sanitary system.

Background

[0002] Intermittent catheters are commonly used by those who suffer from various
abnormalities of the urinary system, such as urinary incontinence. Such catheters typically
Include an elongated shaft that is inserted into and through the urethra to access the bladder.
With the advent of intermittent catheters, individuals with urinary system abnormalities can self-
Insert and self-remove Intermittent catheters several times a day. Such catheters typically
Include a shaft made from non-biodegradable polymeric materials, such as non-biodegradable
thermoplastics. One drawback associated with such non-biodegradable catheters is that while
they are Intended for disposal, they are not eco-friendly In that the non-biodegradable
materials of the catheter may take several years to degrade.

[0003] Individuals who use Iintermittent catheters to drain their bladders several times a day
often use such catheters at home and in public restrooms. Intermittent catheterization involves
Inserting the elongated shaft of the catheter through the urethra and into the bladder. Urine Is
drained from the bladder through the catheter and into a waste receptacle, such as a toilet or
collection bag. After the bladder has been drained, the catheter is typically disposed of in a
solid waste container. Often, particularly in a public restroom, it i1s difficult to find a suitable
waste container to discreetly dispose of the used catheter. In addition, If the user has to carry
the catheter some distance to a waste container, there may be some risk of leakage or spillage
of bodily fluids. Moreover, the user may be uncomfortable or embarrassed by having to carry a
used catheter to the waste container, particularly in public places. In such situations, the user
may attempt to dispose of the catheter by flushing it down the toilet. Not all urinary catheters
are compact or readily compactable. For example, urinary catheters used by males are
substantially longer than those used by females. An intermittent urinary catheter for an adult
male can be as long as 40 cm. Flushing such catheters down the toilet can cause significant
plumbing problems, such as clogging. Inasmuch as the catheters are non-water disintegrable,
flushing male or female urinary catheters down the toilet also raises environmental concerns.

[0004] More recently, there has been Increased interest in providing flushable catheters which
are made from materials that structurally disintegrate when contacted with water, e.g.,
materials that are dissolvable, degradable and/or undergo hydrolysis. Such catheters are
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Intended to be flushed down the toilet after use and dissolve, degrade or otherwise break down
while passing through the sanitary system. Inasmuch as flushable catheters must at least
substantially maintain structural integrity during use (i.e., during insertion into the urethra,
drainage of urine and removal from the urethra), the water disintegrable materials typically
chosen are those with a slower degradation or dissolution rate and are such that the catheter
does not substantially disintegrate until after being disposed of in the sanitary system for some
time. Thus, when a flushable catheter is placed within the toilet for disposal, the structure of the
catheter usually Is still substantially intact and will remain substantially intact during flushing of
the catheter for disposal thereof.

[0005] When a catheter Is disposed of by flushing down a toilet, the force of the siphon and
turbulent water current during flushing often may not carry or move the catheter down the toilet
and into the pipes of the sewer system and the catheter remains, as a whole, in the toilet bowi
after flushing. Additionally, because of the geometry of a typical urinary catheter, the force or
energy of the flushing water may not sufficiently impinge on the catheter to propel it down the
toilet. This may be especially problematic with the now more common water conserving low
flush or low flow toilets. In such instances, the user may be required to flush the toilet multiple
times or just leave the catheter In the toilet, which may be embarrassing especially when using
a public restroom.

[0006] Thus, while flushable catheters will eventually disintegrate (e.g., dissolve, degrade or
hydrolyze) after being placed within a toilet, it may be difficult to physically flush the catheter
down the toilet for any number of reasons, which may result in the catheter remaining in the
tollet bowl even after multiple flushes and ultimately cause embarrassment to the catheter
user. EP 2301595 discloses a prior art device comprising a fragmentable shaft.

[0007] Accordingly, the present disclosure provides flushable urinary catheters that are
disintegrable and also fragmentable, thereby allowing movement of the used catheter out of
the toilet and through the sanitary system during flushing.

summary

[0008] In one aspect, the present disclosure Is directed to a medical device that includes a
body-insertable portion and a non-insertable portion wherein at least said body-insertable
portion iIs made at least in part of a material selected to (a) retain the body-insertable portion
Intact when inserted within the body of a subject, and (b) fragment into multiple pieces after the
device has been removed from the body and exposed to a selected condition at the time of
disposal.

[0009] In another aspect, the present disclosure iIs directed to a flushable medical device
system. The system includes a medical device assembly including a body-insertable portion
and a non-insertable portion. At least the body-insertable portion iIs made at least in part of a
material that 1s fragmentable into multiple fragments under a selected condition. The system
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also Includes an agent selected to promote fragmentation of the device.

[0010] In another aspect, the present disclosure Is directed to a method of disposing a used
medical device Including a body-insertable portion and a non-insertable portion wherein at
least said body-insertable portion is made at least in part of a material that is fragmentable into
multiple fragments. The method may include (a) contacting the used medical device with a
solvent and (b) fragmenting the device into multiple fragments.

[0011] In a further aspect, the present disclosure Is directed to a method of making a flushable
medical device assembly. The method may include compounding a water soluble material with
a filler selected to release thermal energy upon contact with water to provide a compounded
material. The method may further include pelletizing the compounded material and molding the
compounded material into a desired component of a medical device assembly.

[0012] Reference(s) to "embodiment(s)” and "aspect(s)" throughout the description which are

not under the scope of the appended claims merely represent possible exemplary executions
and are therefore not part of the present invention.

Brief Description of the Drawings

[0013]

Figure 1 Is a perspective view of one embodiment of a medical device, such as a catheter, In
accordance with the present disclosure;

Figure 2 1s a representative view of a medical device system, including the device, such as a
catheter, in combination with an agent, whereby the combination of a liquid and the agent
provide an environment that promotes fragmentation;

Figure 3 Is a perspective view of an embodiment of a flushable catheter system in accordance
with the present disclosure;

Figure 4 is a perspective view of another embodiment of a flushable catheter system In
accordance with the present disclosure;

Figure 5 Is a perspective view of a further embodiment of a medical device, such as a catheter,
In accordance with the present disclosure;

Figure 6 Is a partial view of the medical device of Figure 5;
Figure 7 1s a perspective view of the medical device of Figure 5 in a fragmented state;

Figure 8 Is a perspective view of another embodiment of a medical device, such as a catheter,
In accordance with the present disclosure; and

Figure 9 Is a perspective view of the medical device of Figure 8 Iin a fragmented state.
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Detailed Description of the Embodiments

[0014] VWith reference to the Figures, Figs. 1 and 2 show a medical device 10 and/or a medical
device system In accordance with the present disclosure. Although medical device 10 i1s shown
In the context of a catheter assembly, such as urinary catheter, it will be understood that the
following description finds application to other non-catheter medical devices. In general, as
shown In Fig. 1, medical device 10 may include body-insertable portion 12 and non-insertable
portion 14. At least the body-insertable portion 12 may be made of a material that retains its
structural integrity during use, 1.e., the time during which the body-insertable portion 12 is
Inserted Iinto and resides within the patient or subject. Non-insertable portion 14, which as the
name suggests, Is typically not inserted into the patient or subject, need not (but may) be made
of the same material used to make body-insertable portion 12.

[0015] Medical devices 10 of the type disclosed herein are preferably, but not necessarily,
devices that structurally break down when contacted by water for convenient disposal through
the sewer system. Medical devices (such as catheters) disclosed herein may be made from
one or more materials that are affected by a fluid (for example, water, urine or fluids utilized In
tollet and plumbing systems). Such materials may be water disintegratable or disintegrable
materials. As used herein "water disintegratable” or "water disintegrable” materials refer to
materials that are water soluble, water degradable, or water hydrolysable, and which dissolve,
degrade, or otherwise break down when In contact with water over a selected period of time. In
other embodiments, the material may be enzymatically hydrolysable. The water disintegrable
and enzymatically hydrolysable materials are preferably flushable materials which are suitable
for disposal in a toilet or sanitary system and, even more preferably, biodegradable flushable
materials which may be chemically broken down by living organisms or other biological means.

[0016] Such disintegrable or enzymatically hydrolysable materials may include, for example,
certain forms of polyvinyl alcohol, including but not limited to an extrudable polyvinyl alcohol,
polyacrylic acids, polylactic acid, polyesters, polyglycolide, polyglycolic acid, poly lactic-co-
glycolic acid, polylactide, amines, polyacrylamides, poly(N-(2-Hydroxypropyl) methacrylamide),
starch, modified starches or derivatives, amylopectin, pectin, xanthan, scleroglucan, dextrin,
chitosans, chitins, agar, alginate, carrageenans, laminarin, saccharides, polysaccharides,
sucrose, polyethylene oxide, polypropylene oxide, acrylics, polyacrylic acid blends,
poly(methacrylic acid), polystyrene sulfonate, polyethylene sulfonate, lignin sulfonate,
polymethacrylamides, copolymers of aminoalkyl-acrylamides and methacrylamides, melamine-
formaldehyde copolymers, vinyl alcohol copolymers, cellulose ethers, poly-ethers, polyethylene
oxide, blends of polyethylene-polypropylene glycol, carboxymethyl cellulose, guar gum, locust
bean gum, hydroxyproply cellulose shellac, vinylpyrrolidone polymers and copolymers,
polyvinyl pyrrolidone-ethylene-vinyl acetate, polyvinyl pyrrolidone-carboxymethyl cellulose,
carboxymethyl cellulose shellac, copolymers of vinylpyrrolidone with vinyl acetate, hydroxyethyl
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cellulose, gelatin, poly(e-caprolactone), poly(p-dioxanone), polyhydroxyalkanoate, or
combinations, blends or copolymers of any of the above materials. The water disintegratable
materials may also be any of those that are included in certified flushable products that meet
the National Sanitation Foundation standards for flushability or materials and products that
meet INDA/EDANA Flushability Guidelines or the UK Water Industry Research test protocols
set forth in "Test Protocol to Determine the Flushability of Disposable Products, Review of the
Manufactures 3rd Ed. Guidance Document,” 2013, by Drinkwater et al. While catheters made
from water disintegratable or enzymatically hydrolysable materials may be disposed of In a
toilet, it 1Is not necessary to dispose of such catheters in a toilet and such catheters may also be
disposed of In normal municipal waste systems or garbage collection systems.

[0017] Flushable devices of the type described herein may have a selected density. For
example, it may be preferred for the medical device 10 (such as catheter assembly) and/or its
Individual components (including the catheter shaft, funnel, and introducer cap assembly) to
have a density in the range of approximately 0.40 g/cc to approximately 1.2 g/cc, although it Is
also within the scope of the present disclosure for the catheter assembly or one or more of its
Individual components to have a density that is outside of this range.

[0018] In one embodiment, both body-insertable portion12 and non-insertable portion 14 are
preferably made of material that is water-disintegrable when exposed to water for a period of
time, although non- disintegrable materials may be used as well in certain circumstances.

[0019] In an example where medical device 10 Is a catheter, as shown In Fig. 1, body-
Insertable portion 12 1s preferably the elongated shaft that i1s inserted into the urethra of the
patient. Shaft 12 includes an elongated, hollow, typically polymeric tube that defines a flow path
therethrough. As shown In Fig. 1, body-insertable portion 12 (e.g., catheter shaft) includes
apertures or eyelets 16 through which urine enters the catheter. Urine flows through shaft 12
toward a funnel 14a, which is in flow communication with the flow path of shaft 12. Funnel 144,
which Is typically considered a non-insertable portion 14, may be flared with an opening at its
distal end for directing fluid into a waste receptacle such as a toilet or to which a plastic urine
collection container may be attached.

[0020] In accordance with the present disclosure, in addition to being water-disintegrable, at
least a portion of medical device 10 may be fragmentable. More particularly, at least the
material used to make body-insertable portion 12 may further include a chemical compound or
agent that (1) while the catheter is In use, namely within the urethral canal of the patient, it at
least substantially retains its structural integrity and remains intact, (2) but upon exposure to
(one or more of) a selected condition outside the body of the subject will fragment. In one
embodiment, the selected conditions may be the application of physical force to the medical
device that causes fragmentation of the device prior to its Introduction into the waste
receptacle. In another embodiment, the selected condition may be exposure to a liquid at a
selected pH. In an alternative embodiment, or in addition to the conditions described above,
the selected condition may be one In which an effervescent or otherwise mildly turbulent
environment 1s provided to promote the fragmentation and/or disintegration of device 10. In
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accordance with another embodiment, the selected condition may be exposure of device 10 to
iquid at an elevated temperature. In accordance with the present disclosure, medical device

10 will not fragment until the body-insertable portion 12 of device 10 has been removed from
the patient and the selected condition Is established.

[0021] In an embodiment, medical device 10 may be provided in a medical device system that
further Includes an agent selected to promote fragmentation and/or establish the selected
condition. The selected agent may be one that affects the pH of the liquid (e.g., water) inside
the waste receptacle/toilet. Alternatively, or in addition, the agent may also be one that affects
the temperature of the liquid. In a further alternative or in addition to the foregoing, the agent
may be one that creates an effervescent or otherwise mildly turbulent environment that will
promote disintegration.

[0022] For example, in one embodiment, the agent may be a catalyst that affects the pH of a
liquid (e.g., water) In the waste receptacle (e.g., toilet). In a more specific embodiment, the
agent may lower the pH of the water below its original pH and/or below a pH of about 7. In the
presence of water/liquid of a lowered the pH, the material selected for medical device 10 which
Includes a selected chemical compound or other agent will react and, for example, create gas
bubbles on the surface of the device. The bubbles create a mildly turbulent or effervescent
environment which promotes the breakup of the medical device 10, resulting in multiple device
fragments which are easier to flush.

[0023] As shown In Fig. 2, In one embodiment, agent/catalyst 19 may be provided as a tablet
20, whereas In other embodiments, the agent/catalyst 19 may be provided in another form that
provides the selected condition, 1.e. pH adjustment, temperature adjustment, etc. Tablet 20
may be provided with the packaged medical product and introduced into the liquid receptacle
at the time of device disposal. Alternatively, the agent/catalyst 19 may be provided as part of
medical device 10 that is integral with and/or removable from device. For example, in the case
of a urinary catheter as shown In Fig. 3, agent/catalyst may be dispersed or otherwise
Incorporated In funnel 14a that is integral with elongated shaft 12 of catheter/device 10. Upon
contact with water, the non-insertable portion 14 releases the agent/catalyst 19. In another
embodiment, agent/catalyst 19 may be included or otherwise incorporated into removable cap
14b commonly used In intermittent urinary catheters, as also shown specifically in Fig. 3. In yet
a further embodiment, agent/catalyst 19 may be provided in a sachet or disintegrable pouch
Included and packaged with medical device. In a further embodiment, agent/catalyst 19 may
be part of the material of package 22 that houses device 10, as shown In Fig. 4. In this case,
package 22 may also likewise be made of a disintegrable material. Introduction of the entire
package 22 into the water-containing waste receptacle results in the release of agent/catalyst
19 and promotes or otherwise creates the selected condition desired to promote fragmentation
of medical device 10.

[0024] In an embodiment, agent/catalyst 19 and the material selected for medical device 10
(and/or package 22), when combined with water 21 (see Fig. 2), react to create the selected
condition that promotes disintegration and/or fragmentation of medical device 10. For example
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INn one embodiment, device 10 may be made of a material that includes a compound that will
react with water in the presence of an agent/catalyst 19 of the type described above. It i1s not
necessary that the entire device 10 be made of the compound. In one embodiment, device 10
(Including the body-insertable portion 12 and non-insertable portion 14) may be made of
generally disintegrable material of the type described above that is blended or otherwise
combined with the compound selected to react directly or indirectly with agent/catalyst 19 and
allow for fragmentation and/or disintegration of medical device 10. The compound may be
Included In both the body-insertable portion 12 and non-insertable portion 14. The compound
18 may be dispersed (uniformly or randomly) throughout the material of one of or both of
body-insertable portion 12 and non-insertable portion 14, as shown In Figs. 1-4.

[0025] In an embodiment, the compound that is dispersed throughout the material of device 10
may be one that reacts (in some manner) when exposed to the selected condition of a certain
pH, while not substantially reacting when exposed to the pH environment of that part of the
body Into which device 10 iIs Iintroduced. Thus, the body-insertable portion 12 of device 10
remains intact while inside the body of the subject or patient and does not fragment in the pH
environment of the body canal during the time of treatment. In accordance with typical self-
catheterization processes, the material should remain intact for up to approximately 10
minutes. The reaction may be one that causes direct disintegration and/or fragmentation of
medical device 10 and or one that creates an environment that promotes fragmentation such
as the effervescent environment described above.

[0026] In one example of the medical device In accordance with the present invention
disclosure, the material used for the medical device, such as catheter 10, may Include a
blowing agent or a chemical that reacts with selected agent/catalyst 19 or the selected
condition generated by the agent/catalyst 19 (Figs. 1-4). In a specific example, the chemical
compound may be sodium bicarbonate which Is introduced and dispersed either randomly or
uniformly throughout the walls of device 10 and, more particularly, throughout insertable body
portion 12 and optionally non-insertable portion 14. A suitable agent/catalyst 19 may therefore
be one that affects the pH of the liquid (water) in the liquid receptacle by lowering the pH,
causing a reaction between the acidified liquid and the sodium bicarbonate dispersed In the
wall(s) of medical device 10. The reaction between the agent/catalyst 19, the liquid medium
(water), and the sodium bicarbonate of the device will generate a bubbling or effervescent
environment that will promote disintegration and breakup of medical device 10 into smaller
fragments. An example of a suitable agent/catalyst 19 that may be used to promote
fragmentation of medical device 10 without damaging the environment may be a mild acidic
compound such as acetic acid.

[0027] In another embodiment, medical device 10, such as a urinary catheter, may include or
be made of a composite material of a water soluble polymer containing a filler/plasticizer
material. The filler/plasticizer material, when in contact with water, dissolves and releases heat.
Therefore, when device 10 Is Introduced Into the toilet and contacts the water, the
filler/plasticizer releases heat, accelerating the dissolution rate of the composite material,
promoting disintegration and facilitating its flushability. In one embodiment, filler/plasticizer may
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be substantially uniformly distributed throughout device 10. In another embodiment,
filler/plasticizer may be concentrated in selected portions of device 10, thereby concentrating
the release and action of thermal energy at selected points along device 10. The higher
concentration of filler/plasticizer and localized action of the thermal energy may provide for
fragmentation of device 10 at the selected portions, as described elsewhere In the present
disclosure.

[0028] For most materials, the diffusion rate increases with temperature. The dissolution of the
filler/plasticizer and the thermal energy released preferably occur within a certain time scale.
Thus, fillers/plasticizers with high exothermic dissolution enthalpy, but that dissolve very slowly
may be less desirable. Additionally, fillers with high exothermic dissolution enthalpy but that
dissolve too fast may likewise be less desirable, as they may release the thermal energy while
In contact with the urine when the bladder is being emptied.

[0029] Examples of suitable fillers that may be used in medical device 10 of this embodiment
Include, but are not limited to, aluminum bromide, aluminum chloride, aluminum fluoride,
aluminum iodide, aluminum sulfate, berylium bromide, beryllium chloride, beryllium iodide,
berylium sulfate, cadmium sulfate, calcium bromide, calcium iodide, chromous chloride,
cobaltous bromide, cobaltus iodide, cobaltus sulfate, cupric nitrate, ferric chloride, ferrous
bromide, ferrous 1odide, ferrous sulfate, lithium bromide, lithium 1odide, lithium chloride,
magnesium bromide, magnesium chloride, magnesium iodide, magnesium sulfate, magnesium
sulphide, manganic sulfate, manganous acetate, manganous bromide, manganous chloride,
manganous lodide, nickel bromide, nickel chloride, nickel 1odide, nickel nitrate, nickel sulphate,
potassium aluminum sulfate, potassium chromium sulphate, potassium hydroxide, sodium
hydroxide, sodium sulfide, strontium iodide. Other organic and Inorganic solids and their
corresponding enthalpies of dissolution can be found in Perry's Chemical Engineer Handbook.

[0030] In another embodiment, the use of less expensive fillers (as compared to some of the
polymers described above) that typically do not result in the release of thermal energy, and
foaming agents such as air, may allow for a further reduction in manufacturing costs. Examples
of such less expensive fillers that typically do not result in the release thermal energy include,
but are not Iimited to, non-water soluble compounds such as calcium carbonate and some
forms of cellulose, and water-soluble compounds such as sodium chloride.

[0031] Medical devices (e.g., catheters) utilizing a water-soluble polymer and filler/plasticizer
may be manufactured by, for example, (1) compounding a water soluble polymer with the
filler/plasticizer using a twin screw extruder, (2) pelletizing the compounded material and (3)
Injection molding the compounded material into a molded component of the device, such as a
catheter funnel. These polymer processes Involve heating the polymer above its melting
temperature. Accordingly, the resulting material must have suitable physical, chemical and
biological properties such that it can be used to make urinary catheters, their package and
components of a flushable, ready-to-use catheter.

[0032] In one embodiment where the compounded material is molded into a catheter funnel,
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the funnel may be made of a foam material that includes 50% (by volume) gas, such as arr,
40% filler (such as aluminum sulfate), and 10% polyvinyl alcohol (PVOH). Such 50%/40%/10%
composite as described above may dissolve faster than, for example, the same funnel made of
100% PVOH, because of the presence of filler. A 20%:50%:30% composite may also be
suitable for a flushable medical device as described herein.

[0033] In another embodiment, the filler material need not be incorporated into a component
but may be placed in a small PVOH sachet that is then Introduced into the toilet at the same
time as the catheter is being flushed. In this embodiment the sachet dissolves, water contacts
the filler, and heat iIs released, increasing the temperature of the toilet water in which the
catheter 1s disposed prior to flushing the device.

[0034] In another embodiment, as shown In Figs. 5-9, medical device 100 may include fracture
points 28 at which the device collapses or fragments. Fracturing at fracture points may be
Induced under a selected condition. The selected condition may be mechanical, physical,
chemical, manual or a combination of two or more such conditions. In one embodiment,
medical device 100 (such as the catheter depicted in Figs. 5-7) may include fibers 24 that may
be embedded In the wall of device 100. Fragmenting or the breakup of medical device 100
(e.g., catheter 100) makes it easier to flush the used medical device 100 down the toilet and
through points of constriction in a plumbing system (e.g., U-bend). In the example of Figs. 5-7,
medical device 100 may Include fibers 24 embedded within the body of device 100 and more
specifically in the body-insertable portion 112 (i.e., the catheter shaft). In a specific
embodiment, fibers 24 may extend along the entire length of device 100 and, more specifically,
body-insertable portion 112. Fibers 24 may be provided with pull tabs 26 located at or near the
distal end of the elongated catheter, such as, for example, near funnel 114a. Tabs 26 allow the
user to handle medical device 100 in a hygienic manner.

[0035] In the embodiment of Figs. 5-7, fibers 24 may further be concentrated or may converge
at selected points of device 100 and more specifically of body-insertable portion 112. For
example, where medical device 100 is a catheter (as depicted) fibers 24 may be concentrated
at fracture points 28 at selected and spaced points along the length of body-insertable portion
112. When tabs 26 are pulled, fibers 24 are necessarily pulled away from the body of the body-
Insertable portion 112, thereby causing a shredding and ripping of body-insertable portion 112.
This, In turn may cause body-insertable portion 112, 1.e., the catheter shaft, of breaking into
pieces or fragments 29, as shown in Fig. 7.

[0036] Alternatively, fracture points 28 may be provided as thin-walled and/or brittle regions of
medical device 100. Making these fracture points 28 thinner and/or brittle provides for manual
fragmentation of body-insertable portion 112. Thus, In one embodiment medical device 100
may be manually and bare handedly fragmented by the user at the thinner and/or brittle
fracture points prior to placement in the waste receptacle such as a toilet. The medical device
may additionally but optionally be provided with a tool for pressing or severing device 100 at
the fracture points prior to disposal in the waste receptacle or toilet bowil.
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[0037] In another embodiment shown In Figs. 8-9, fracture points 228 may be regions that
Include a higher concentration of a readily water soluble polymer material. The remainder of
device 200 may be made of a material having solublility characteristics different from fracture
points 228 and, thereby, dissolve at a much slower rate. This may allow device 200 to maintain
its required mechanical properties and structural integrity during use, while allowing device 200
to break up or effectively melt at predefined points as soon as it comes into contact with the
water. In addition, fracture points 228 may be selected on the basis that they will be less likely

to have water exposure when in use by the patient but more likely to get wetted and break up
or dissolve iImmediately or almost immediately when placed in the toilet bowil.

[0038] In another embodiment, fracture points 228 may be provided as regions pre-loaded
with a chemical that reacts when it contacts water in the toilet. For example, fracture points 228
may be pre-loaded with a chemical compound such as sodium bicarbonate or a blowing agent.
In accordance with previously described embodiments, acetic acid, or table vinegar, or another
acidic agent may be added to the toilet water to accelerate the break-up of the catheter at
these points into fragments 229 when the sodium bicarbonate or other compounds react with
the acidified water. The device 100 or 200 maintains its required mechanical properties and
structural integrity during the treatment period when it resides within the patient, while allowing

it to break-up or fragment at predefined points when placed in contact with water (in the toilet
bowl.)

[0039] The embodiments disclosed herein facilitate discrete disposal of a used medical device
(and optionally its associated packaging) in a toilet without leaving waste In the trash bin. This
may be particularly desirable when users catheterize in public toilet facilities or in the toilet
facilities of family and friends. Catheters of the type described herein also reduce the level of
physical difficulty for disposal of materials used at the end of the procedure.
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Patentkrav

1. Medicinsk Indretning, der omfatter et fragmenterbart skaft, hvor skaftet indbefatter en
kKropsindsaettelig del (12) med en leengde 0og en Ikke-indsaesttelig del (14), hvor mindst den
kKropsindsaettelige del (12) mindst delvist er fremstillet af et materiale, der er valgt med
henblik pa at:
(a) bevare den kropsindseaettelige del intakt, nar den er indsat i et individs krop; og
(b) hvor den kropsindsaesttelige del (12) omfatter frakturpunkter (28) med henblik
pa at tillade mindst den kropsindsaettelige del (12) at fragmentere til multiple
stykker langs leengden af mindst den kropsindseettelige del, nar den er uden for

Kroppen, og under en valgt betingelse.

2. Medicinsk Indretning Ifalge krav 1, hvor den valgte betingelse omfatter kontakt med

vand.

3. Medicinsk indretning Ifelge et hvilket som helst af kravene 1 og 2, hvor den valgte
betingelse omfatter tilstedeveaerelsen af et middel, der er valgt med henblik pa at fremme
nedbrydning af mindst den kropsindsaesttelige del.

4. Indretning Ifalge krav 3, hvor midlet er separat fra indretningen.

5. Indretning If@lge krav 3, hvor den ikke-indsaettelige del indeholder midlet.

6. Indretning ifelge et hvilket som helst af de foregaende krav 1 til 5, hvor det valgte
materiale indbefatter en kemisk forbindelse, der er dispergeret mindst | hele den

kKropsindsaettelige del.

7. Indretning ifalge et hvilket som helst af de foregaende krav 1 til 6, hvor forbindelsen er

natriumbicarbonat.
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8. Indretning ifelge et hvilket som helst af de foregaende krav 1 til 6, hvor den valgte

betingelse omfatter et flydende opl@sningsmiddel med en pH-veerdi pa under ca. 7,0.

9. Indretning ifelge et hvilket som helst af de foregaende krav 1 til 7, hvor den valgte

betingelse omfatter et milj@ med brusende vaeske.

10. Indretning ifelge et hvilket som helst af de foregaende krav 1 til 8, hvor den valgte
betingelse omfatter et vaeskemiljg med for@aget temperatur, hvormed den medicinske

indretning er i kontakt, nar den er uden for kroppen.

11. Indretning Ifalge krav 1, hvor mindst den kropsindsasttelige del omfatter en flerned af

fiore Indlejret deri.

12. Indretning ifelge et hvilket som helst af de foregaende krav, hvor frakturpunkterne

iIndbefatter et materiale, der har en opl@selighed, som er forskellig fra det valgte materiale.

13. Indretning ifalge et hvilket som helst af kravene 1 til 12, hvor frakturpunkterne har en

tykkelse, som er forskellig fra tykkelsen af resten af den kropsindsaettelige del.

14. Indretning ifelge et hvilket som helst af de foregaende krav, hvor den ikke-
indseettelige del omfatter et materiale, der er valgt med henblik pa under den valgte

pbetingelse at fragmentere til multiple stykker.
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DRAWINGS




DK/EP 3079748 13




DK/EP 3079748 13




	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - CLAIMS
	Page 15 - CLAIMS
	Page 16 - DRAWINGS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS

