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DESCRIPTION

Field of the Disclosure

[0001] The present disclosure 1s generally directed to an Iintermittent catheter assembly
adapted for a user to insert the catheter through the urethra to drain urine from the bladder
and, more particularly, to an intermittent catheter assembly with a reusable Insertion
component for use with a single-use, component which may be disposable, for example, by
flushing it down a toilet.

Background of the Disclosure

[0002] Intermittent catheter assemblies are a good option for many users who suffer from
various abnormalities of the urinary system. A common situation 1s where single-use,
packaged, ready-to-use sterile catheters are utilized. An important criterion for single-use,
ready-to-use products Is that they be entirely user-friendly under a wide variety of different
conditions.

[0003] Among those requiring intermittent catheterization on a regular and recurring basis are
users who lead relatively mobile lives. There has been a continuing need for improved
Intermittent catheter assemblies for such users so they are able to carry with them the requisite
number of catheters in a convenient and discrete manner so as to be able perform self-
Intermittent catheterization several times per day. However, intermittent catheter assemblies
that have been available for self-catheterizing have often been provided in long, narrow bulky
packages.

[0004] VWhile It Is possible iIn some Instances to fold the packages so they can be carried in a
pocket, even a single packaged intermittent catheter assembly of this type tends to be quite
bulky. It Is also the case that such intermittent catheter assemblies do not lend themselves to
discrete disposal, and no portion of such intermittent catheter assemblies I1s reusable. As a
result, the freedom self-catheterizing could provide has not been fully achieved due to the
absence of suitable products that are disposable in a discrete manner in packages of reduced
size.

[0005] In addition, existing Intermittent catheter assemblies have relatively thick-walled
catheter tubes formed of polymeric materials, and they typically have been single-use items
that are discarded after they are used one time. As will be appreciated, this presents a
significant problem due to the large amount of waste material which Is created, especially
considering the number of users who perform self-intermittent catheterization multiple times
per day.
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[0006] To provide an intermittent catheter assembly suitable for users having relatively normal
mobility, it 1s important to consider various aspects of self-catheterization. These Include
providing catheter assemblies that will facilitate 1) carrying a supply which is sufficient to permit
a user to self-catheterize several times a day, 1) inserting catheter assemblies iIn a manner
which does not compromise sterility, 1) draining urine from the human bladder in an efficient
and effective manner, and 1v) discretely discarding at least the portion of each of the
assemblies through which urine Is drained. |f these aspects of self-catheterization could be

addressed, a person having relatively normal mobility would be better able to live an essentially
unrestricted lifestyle.

[0007] US 2006/0173422 describes an introducer apparatus having a sleeve fixation
mechanism that fixes a part of a sleeve outside an elongated member, i.e. medical device, so
that when the elongated member is moved in a distal direction, a distal part of the elongated
member engages the sleeve and unfurls it between the outside surface of the elongated
member and the inside of a bodily passage.

[0008] US 5,792,114 describes an introducer for sterile insertion of catheter into urethra -
having a convolutionally rearward transported shroud interposed over and between the
Introducer's distal portion and the body Iinternal organ surfaces, for sterile catheter passage
through the introducer and into the organ.

summary of the Disclosure

[0009] The invention Is defined In the appended independent claim 1 and subsequent
dependent claims 2-15.

[0010] In one aspect, an Iintermittent catheter assembly Includes an elongated introducer
element that has a proximal insertion end and a distal end remote from the proximal insertion
end. The elongated introducer element is formed of a flexible material adapted for insertion
INto a urethra during a catheterization procedure and has at least one slit extending
longitudinally along at least a portion thereof. The assembly also includes a sheath having a
first end and a second end being inverted relative to the first end of the sheath to define inner
and outer sleeve portions and a space therebetween. The inner sleeve portion defines a flow
path for urine. The elongated introducer element is disposed In the space defined between the
Inner and outer sleeve portions. The inner sleeve portion Is extendable through the at least
one slit of the elongated Introducer element so as to be disposed within the elongated
Introducer element and cover an inner surface of the elongated introducer element. The inner
sleeve portion separates the inner surface of the elongated introducer element from the urine
flow path. Additionally, the outer sleeve portion extends over an outer surface of the elongated
Introducer element to separate the outer surface of the elongated introducer element from the
urethra.

[0011] In another example, an intermittent catheter assembly includes an elongated introducer
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element that has a proximal insertion end and a distal end remote from the proximal insertion
end. The elongated Introducer element Is formed of a flexible material adapted for insertion
INto a urethra during a catheterization procedure. Additionally, the elongated Iintroducer
element has at least one slit extending longitudinally along at least a portion thereof. The
assembly also iIncludes an applicator that has an opening for receiving the elongated
Introducer element and a sheath that has a first end secured to the applicator about the
opening. The sheath also has a second end that defines a discharge opening. The second end
of the sheath is inverted relative to the first end of the sheath and extends into the opening of
the applicator to define inner and outer sleeve portions. Additionally, the inner sleeve portion
defines a flow path for urine through the discharge opening. The assembly further includes a
holding element that is associated with the second end of the sheath for extending the inner
sleeve portion through the at least one slit of the elongated Introducer element so as to
dispose the Inner sleeve portion within the elongated introducer element. The inner sleeve
portion covers an inner surface of the elongated introducer element to separate the inner
surface of the elongated Introducer element from the urine flow path. As the elongated
Introducer element is inserted through the opening of the applicator, the outer sleeve portion
extends over an outer surface of the elongated introducer element to separate the outer
surface from the urethra.

[0012] In another example, an intermittent catheter assembly includes an elongated introducer
element that has a proximal insertion end and a distal end remote from the proximal insertion
end. The elongated introducer element I1s formed of a flexible material adapted for insertion
INto a urethra during a catheterization procedure. The elongated Iintroducer element has at
least one slit extending longitudinally along at least a portion thereof. The assembly also
Includes an applicator that has at least one opening for receiving the elongated introducer
element and a drainage lumen for the drainage of urine. The assembly also includes a sheath
having a first end and a second end being inverted relative to the first end of the sheath to
define inner and outer sleeve portions and a space therebetween. The inner sleeve portion
defines a urine flow path. The first end of the sheath is secured to the applicator about the at
least one opening of the applicator. The opening of the applicator i1s in communication with the
space defined between the inner and outer sleeve portions. The second end of the sheath Is
secured to the applicator about the drainage lumen wherein the urine flow path defined by the
Inner sleeve portion Is In fluid communication with the drainage lumen of the applicator. The
elongated Iintroducer element is insertable through the opening of the applicator and into the
space defined between the inner and outer sleeve portions. The outer sleeve portion extends
over an outer surface of the elongated introducer element and the inner sleeve portion extends
through the slit and covers an inner surface of the elongated introducer element to separate
the inner surface of the elongated introducer element from the urine flow path.

[0013] In yet another example, an intermittent catheter assembly comprising an elongated
Introducer element formed of a flexible material adapted for insertion into a urethra during a
catheterization procedure. The introducer element has at least one slit extending longitudinally
along at least a substantial portion of its length. The catheter assembly also Iincludes an
applicator having an opening, and a thin sheath having a first end is secured to the applicator
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about the opening. The thin sheath also has a second end defining a discharge opening which
IS Inverted relative to the first end of the sheath and extends into the opening in the applicator
to define inner and outer sleeve portions. The inner sleeve portion defines a flow path for urine
through the discharge opening. The catheter assembly also includes a holding element
associated with the second end of the sheath for extending the inner sleeve portion through
the slit(s) to be disposed within the introducer element. This serves to separate an inner
surface of the introducer element from the urine flow path so the introducer element is never
exposed to urine during a catheterization procedure. The applicator receives the introducer
element through the opening and extends the outer sleeve portion over an outer surface of the
elongated introducer element to separate it from the urethra. Accordingly, the portion of the
Introducer element which i1s located within the urethra during a catheterization procedure is
entirely covered by the inner and outer sleeve portions of the sheath and is therefore suitable
for reuse.

[0014] In an example, the Introducer element comprises a tube having a single slit which
extends along the entire length thereof from a proximal insertion end to a distal end remote
therefrom. The proximal insertion end of the introducer element is advantageously beveled to
be at other than a right angle to an axis of the introducer element to aid insertion into a urethra
during a catheterization procedure. Preferably, to aid insertion into the urethra, it has been
found desirable for the proximal insertion end of the introducer element to be beveled so as to
be at an angle of between about 15° and about 30° to an axis of the introducer element.

[0015] With regard to the slit extending longitudinally along at least a substantial portion of the
length of the elongated introducer element, it may advantageously have a width of between
about 1.0 mm and 1.5 mm. As for the applicator, it may suitably comprise a collar generally
surrounding the first end of the thin sheath and also defining a stop during insertion of the
elongated introducer element into a urethra.

[0016] As for the holding element, it may advantageously comprise a cord having a first end
which Is attached to the second end of the thin sheath, and the cord may also have a second
end with a finger grip tab attached thereto. In an alternative embodiment, the second end of
the thin sheath Is secured to generally diametrically opposed portions of the applicator to
define the holding element which Is associated with the first end of the sheath. In this
embodiment, the introducer element has a pair of opposed slits extending longitudinally along
a substantial portion of the introducer element from a proximal insertion end toward a distal
end thereof.

[0017] Still other features and advantages of the present disclosure will become apparent from
the following specification taken in conjunction with the accompanying drawings.

Brief Description of the Drawings

[0018]
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Fig. 1 I1s a perspective view of an intermittent catheter assembly including an introducer
element, an applicator, and a thin sheath in accordance with the present disclosure;

Fig. 2 I1s a front elevational view of the catheter assembly of Fig. 1 with an inner sleeve portion
of the sheath extended through a slit and disposed within the introducer element;

Fig. 3 i1s a front elevational view of the catheter assembly of Fig. 1 with an outer sleeve portion
of the sheath extended over an outer surface of the introducer element in a use position;

Fig. 3A I1s an enlarged cross-sectional taken from the area within circle 3A of Fig. 2;

Fig. 4 Is a perspective view of the catheter assembly of Fig. 3 in which the catheter assembly is
ready for insertion into the urethra to perform a catheterization procedure;

Fig. 5 1s a perspective view of the catheter assembly of Fig. 4 in which the inner and outer
sleeve portions are being removed from the introducer element for disposal;

Fig. 6 Is a perspective view of an exemplary intermittent catheter assembly kit in a package
containing an introducer element and a plurality of individually packaged sheaths;

Fig. 7 I1s a top plan view of a small condom style package containing a single sheath secured to
an applicator and having a holding element associated with the sheath;

Fig. 7/A 1s a top plan view similar to Fig. 7 illustrating the small condom style package
containing a single sheath secured to an applicator after the package has been opened,;

Fig. 8 Is a perspective view of a single sheath secured to an applicator and having a holding
element associated with the sheath after removal from the package of Fig. 7A;

Fig. 9 I1s a front elevational view of an alternative embodiment of an intermittent catheter
assembly with an inner sleeve portion of a sheath being extended through a pair of slits in an
Introducer element and an outer sleeve portion being disposed over the introducer element;

Fig. 10 1s a front elevational view of the alternative embodiment of the intermittent catheter
assembly of Fig. 9 with the inner and outer sleeve portions disposed Iin a use position;

Fig. 10A Is an enlarged cross-sectional view taken from the area within circle 10A in Fig. 10;

Fig. 11 I1s a perspective view of the Introducer element of Fig. 9 illustrating the pair of slits
diametrically opposed within and along a substantial portion of a tube;

Fig. 12 Is a schematic view of the inner and outer sleeves of the thin sheath of Fig. 9 before
extending them by inserting the introducer element into the open space between them;

Fig. 13 Is a perspective view of an applicator, sheath and holding element for the intermittent
catheter assembly of Fig. 9 with a peel-off lid being removed therefrom;

Fig. 14 1s a perspective view of the applicator, sheath and holding element after the peel-off lid
has been removed therefrom ready for insertion of the introducer element;
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Fig. 15 1s a perspective view of a package containing an exemplary introducer element and a
plurality of individually packages each containing an applicator, sheath and holding element;

Fig. 16 I1s an exploded perspective view of another catheter assembly of the present
disclosure;

Fig. 17 Is a partial perspective view of the applicator and sleeve of Fig. 16;

Fig 18 Is another partial perspective view of the applicator and sleeve of Fig. 16 shown for
another direction;

Figs. 19 and 20 are perspective views of the package shown in Fig. 16;

Figs. 21 and 22 are perspective views of the package of Fig. 16 shown with the applicator and
sleeve therein;

Fig. 23 1s perspective of the catheter assembly of Fig. 16 shown prior to insertion of the
Introducer element into the package;

Figs. 24 and 25 are partial perspective views showing the introducer element of Fig. 16 being
Inserted into the applicator and sleeve;

Fig. 26 1s a perspective view of the catheter assembly of Fig. 16 shown with the introducer
element inserted into the applicator and sleeve;

Figs. 27 and 28 are perspective views of another embodiment of an applicator and sleeve
shown within a package,;

Fig. 29 I1s a perspective view of the applicator shown in Fig. 27;

Figs. 30 - 33 are partial perspective views showing an introducer element being inserted into
the applicator of Fig. 27;

Figs. 34 and 35 are perspective view showing an introducer element being inserted into the
applicator with the package shown in Fig. 27;

Fig. 36 Is perspective view of the Iintroducer element fully inserted into the applicator and
sleeve of Fig. 27;

Figs. 37 and 38 are perspective views of another embodiment of an introducer element of the
present disclosure;

Fig. 39 Is a plan view of exemplary proximal insertion ends of the introducer element of Figs.
37 and 38;

Fig. 40 I1s a perspective view of another embodiment of a sleeve of the present disclosure; and

Figs. 41 - 43 are perspective views of showing an introducer element being inserted into the
sleeve of Fig. 40.
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Detailed Description of the Disclosure

[0019] In the illustrations given, and first with reference to Figs. 1-5, the reference numeral 20
designates generally an intermittent catheter assembly comprising an elongated introducer
element 22 which may be formed of a flexible material and is adapted for insertion into a
urethra during a catheterization procedure. The introducer element 22 has at least one slit 24
extending longitudinally along a portion of its length and preferably at least a substantial
portion of its length. The catheter assembly 20 also Includes an applicator generally
designated 26 which has an opening 28, and a thin sheath, sleeve or shroud 30 having a first
end 30a Is secured to the applicator 26 about the opening 28. The thin sheath 30 also has a
second end 30b defining a discharge opening 32 which is inverted relative to the first end 30a
of the sheath 30 and extends into the opening 28 In the applicator 26 to define inner 34a and
outer 34b sleeve portions. The inner sleeve portion 34a defines a flow path 33 (as illustrated In
Fig. 3A) for urine through the discharge opening 32. The catheter assembly 20 also includes a
holding element 36 associated with the second end 30b of the sheath 30 for extending the
Inner sleeve portion 34a through the slit(s) such as 24 to be disposed within the introducer
element 22. This serves to separate an inner surface 22a of the introducer element 22 from
the urine flow path so the Introducer element 22 i1s never exposed to urine during a
catheterization procedure. The applicator 26 receives the introducer element 22 through the
opening 28 and extends the outer sleeve portion 34b over an outer surface 22b of the
elongated introducer element 22 to separate it from the urethra. Referring to Fig. 3A, sleeve 30
everts over the proximal insertion end 38 of introducer element 22 so that the outer sleeve
portion 34b extends over outer surface 22b and inner sleeve portion 34a extends over inner
surface 22a of introducer element 22. Accordingly, the portion of the Iintroducer element 22
which is located within the urethra during a catheterization procedure is entirely covered by the
iInner 34a and outer 34b sleeve portions of the sheath 30 and is therefore suitable for reuse, as
shown In Fig. 3A.

[0020] In an exemplary embodiment, the introducer element 22 comprises a tube having a
single slit 24 which extends along the entire length thereof from a proximal insertion end 38a to
a distal end 38b remote therefrom. The proximal insertion end 38a of the introducer element
22 may be beveled to be at other than a right angle to the longitudinal axis 40 of the introducer
element 22 to aid insertion into a urethra during a catheterization procedure. To aid insertion
Into the urethra, it may be desirable for the proximal insertion end 38a of the Introducer

element 22 to be beveled so as to be at an angle of between about 15° and about 30° to an
axis of the introducer element.

[0021] With regard to the slit 24 extending along the longitudinal axis 40 for the entire length of
the elongated Iintroducer element 22, it may have a width of between about 1.0 mm and 1.5
mm. As for the applicator 28, it may Include a collar 42 surrounding the first end 30a of the
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sheath 30 and the applicator defines a stop during insertion of the introducer element 22 into a
urethra.

[0022] The holding element 36 may comprise a cord having a first end 36a which Is attached
to the second end 30b of the thin sheath 30, and the cord 36 may also have a second end 36b
with a finger grip tab 44 attached thereto.

[0023] The Introducer element 22 may be formed of a flexible material and Is preferable
formed of a flexible, shape-memory material, such as a flexible shape-memory polymer.
Introducer element 22 and the other introducer elements disclosed herein may be formed, for
example, from polyamides, polyvinylchloride, polypropylene, polyester, polyurethane,
polyesterurethane, polyetherurethane, poly(ester-etherurethane), fluoropolymers such as, but
not |limited to, polyvinylidene  difluoride, polyvinylidene  fluoride, expanded
polytetrafluoroethylene, fluorinated ethylene propylene, perfluroalkoxy and combinations of any
of the above listed materials. In one embodiment, the introducer element I1s constructed from a
material that allows the introducer element to be bent into a stowed or compact configuration
so that it may be, for instance, coiled and carried in a pocket, If desired, and then changed into
a generally straight or slightly curved configuration for use during catheterization.

[0024] Introducer element 22 also may be reusable and need not be sterile since the portion
Inserted Iinto the urethra i1s entirely covered by the sheath 30 during a catheterization
procedure. The applicator 26, thin sheath 30, and holding element 36 may be made of
biodegradable materials and, preferably, flushable biodegradable materials. Applicator 26, thin
sheath 30, and holding element 36 may be provided in a package 46, which also may be made
of biodegradable materials, in a sterile condition for immediate use when removed (see Figs.
/7, TAand 8). The other applicators, thin sheaths and packaging described herein also may be
made of such biodegradable materials. Additionally, introducer element 22 and the other
Introducer elements described herein also may be made from such biodegradable materials,
preferably flexible biodegradable materials and, more preferably, flexible shape-memory,
biodegradable materials.

[0025] With regard to the foregoing, the biodegradable materials for forming the applicator 26,
the thin sheath 30, the holding element 36, Introducer element 22 and package 46 may
comprise any of a wide range of materials that are flushable for ease of disposal after use.
Potential biodegradable polymers include, but are not limited to: polyalkenedicarboylates,
poly(alkylcyanoacrylate), polyamides, polyamide-enamines, polyanhydrides, poly(e-
caprolactone), polyesters, polyesterurethane, polyetherurethane, poly(ester-etherurethane),
polyglycolide, polyhydroxyalkanoates, polyhydroxybutyrate, poly(hydroxybutyrate-co-valerate),
polylactide, poly(p-dioxanone), poly(trimethylene carbonate), polyureas, polyurethane,
cellulose, chitin, chitosan, collagen, corn, lignin, soy protein, starch, succinic acid and sugar
cane. The flushable material could also be a segmented polymer; a nondegradable polymer
mixed with any of the above listed biodegradable polymers, so that at least the sheath 30
would eventually decompose into small pieces.
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[0026] By providing the applicator 26, the thin sheath 30, and the holding element 36 In a
package 46, it is possible to provide an exemplary flushable intermittent catheter assembly kit
48 (see Fig. ©6) having a reusable elongated introducer element 22, and a plurality of flushable
catheter elements 50 each comprising one of the packages 46. As discussed above, each of
the packages 46 includes a single, sterile ready-to-use catheter element 50 which i1s comprised
of an applicator 26, thin sheath 30, and holding element 36. As shown In Fig. 6, the kit 48 may
comprise a semi-rigid carrying case 52 formed of a paperboard material to have an openable
top 52a, a holder 52b for the elongated introducer element 22, and a pocket 52c for, by way of
example, a dozen ready-to-use catheter elements 50 with four of each disposed In three
adjacent rows within the pocket 52c.

[0027] In an alternative embodiment illustrated in Figs. 9-12, the second end 30b' of the thin
sheath 30" may be secured to generally diametrically opposed portions 46a and 46b of the
applicator 26’ to define the holding element which may be associated with the second end 30b’
of the sheath 30'. With this embodiment which 1s discussed In detaill below, the Iintroducer
element 22" includes a pair of opposed members or arms 24a' and 24b' each extending
parallel to the longitudinal axis 40" of the introducer element 22" from a proximal insertion end
38a’ toward a distal end 38b' thereof. Arms 24a' and 24b’ define a slit or gap 23', and
preferably a planar slit or gap, therebetween.

[0028] As with the earlier embodiment, the applicator 26" has an opening 28', and the first end
30a’ of the thin sheath 30" may be secured to the applicator 26" about the opening 28'. The
second end 30b' of the thin sheath 30" defines a discharge opening 32" which may be inverted
relative to the first end 30a’ of the sheath 30" and extends into the opening 28" in the applicator
26' to define inner 34a’ and outer 34b’ sleeve portions. The inner sleeve portion 34a’ defines a
flow path 33" (shown In Fig. 10A) for urine through the discharge opening 32'. The catheter
assembly 20 'also may include a holding element 36" (see Fig. 14) associated with the second
end 30b' of the sheath 30" for the inner sleeve portion 34a’' to be extended through the slit 23’
defined by arms 24a and 24b' such that inner sleeve portion 34a' Is disposed within the
Introducer element 22'. This serves to separate inner surfaces 22a' of arms 24a'/24b'of the
Introducer element 22' from the urine flow path so the introducer element 22’ is never exposed
to urine during a catheterization procedure. The applicator 26’ receives the introducer element
22' through the opening 28" and extends the outer sleeve portion 34b' over an outer surface
22b' of the elongated Introducer element 22" to separate it from the urethra. Referring to Fig.
10A, sleeve 30’ everts over the proximal insertion end 38’ of introducer element 22" so that the
outer sleeve portion 34b' extends over outer surface 22b' and inner sleeve portion 34a
extends over inner surface 22a’' of introducer element 22'. Accordingly, the portion of the
Introducer element 22" which is located within the urethra during a catheterization procedure is
entirely covered by the Iinner 34a’ and outer 34b' sleeve portions of the sheath 30" and iIs
therefore suitable for reuse.

[0029] The Introducer element 22" comprises a pair of opposed elements or arms 24a’ and
240" which extend longitudinally and define a slit 23" that extends along at least a portion of the
Introducer element 22" and preferably from the proximal insertion end 38a’ toward the distal
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end 38b' of introducer element 22'. The portion of the arms 24a’ and 24b’ near the proximal
Insertion end 38a’ of the Introducer element 22" may be rounded, as will be appreciated by
referring to Fig. 11, which will facilitate insertion into a urethra during a catheterization
procedure. The elongated introducer element 22" may include a pair of gripping elements 54a
and 54b associated with the distal end 38b' remote from the proximal insertion end 38a
beyond slit 23" (see Figs. 9-11).

[0030] In addition to the foregoing, the introducer element 22" in the embodiment illustrated In
Figs, 9-11 may be formed of a flexible, shape-retaining material such as any of the materials
described above with respect to introducer element 22 so it can be coiled and carried In a
pocket, If desired. As before, the introducer element 22" i1s reusable and need not be sterile
since the portion inserted into the urethra is entirely covered by the sheath 30" during a
catheterization procedure. Also, as before, the applicator 26', the thin sheath 30, and the
holding element 36" may be made of flushable biodegradable materials and provided In a
package 46’ in a sterile condition for mmediate use when removed (see Figs. 13 and 14).

[0031] By providing the applicator 26', the thin sheath 30, and the holding element 36" In a
package 46, it is possible to provide an exemplary flushable intermittent catheter assembly kit
48" (see Fig. 15) having a reusable elongated Introducer element 22', and a plurality of
flushable catheter elements 50' each comprising one of the packages 46'. Each of the
packages 46’ includes a single, sterile ready-to-use catheter element 50" which is comprised of
an applicator 26', thin sheath 30', and holding element 36'. As shown In Fig. 15, the kit 48" may
comprise a semi-rigid carrying case 52' formed of paperboard material with an openable top
52a’, a holder (not shown) for the introducer element (not shown), and a pocket 52¢' for, e.g.,
fifteen packages 46" of ready-to-use catheter elements (not shown), 1.e., three each In five
adjacent rows in the pocket 52c¢'.

[0032] In the exemplary use of the embodiment illustrated in Figs. 1-5, it will be appreciated
that one of the catheter elements 50 is first removed from one of the packages 46 after it has
been opened (Fig. 7A), following which the grip tab 44 i1s used to extend the Inner sleeve
portion 34a of the sheath 30 while gripping the collar 42. When this has been done, the slit 24
IS used to locate the inner sleeve portion 34a within the introducer element 22 (see Figs. 1 and
2). After the Inner sleeve portion 34a of the sheath 30 has been located within the introducer
element 22 (see Fig. 2), the collar 42 1s used to extend the outer sleeve portion 34b over a
substantial portion of the outer surface 22b of the introducer element 22 to be inserted into the
urethra (see Figs. 3 and 4).

[0033] Following a catheterization procedure, the collar 42 and the grip tab 44 can again be
used to remove the sheath 30 from the Introducer element 22 (see Fig. 5), and the catheter
element 50 comprised of the applicator 26, the sheath 30 and the grip tab 44 can be flushed
down the toilet and the introducer element put away for use at a later time with a fresh new
catheter element 50.

[0034] In the exemplary use of the embodiment illustrated in Figs. 9-11, 13 and 14, it will be
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appreciated that one of the catheter elements 50’ is first accessed by peeling open one of the
packages 46 as shown In Fig. 13. When this has been done, the arms 24a’ and 24b' of
Introducer element 22' are inserted through the opening 28' in the applicator 26" with the two
arm portions of the disposed on opposite sides of the Inner sleeve portion 34a’ which Is
attached at generally diametrically opposed portions 46a and 46b of the applicator 26" so the
Inner sleeve portion 34a’ is within the introduce element 22'. Next, the introducer element 22" is
fully inserted through the opening 28’ in the applicator 26’ causing the inner sleeve portion 34a’
and the outer sleeve portion 34b’' to be fully deployed (see Fig. 10).

[0035] Referring to Fig. 12, it will be noted that there are openings 56a and 56b into which the
two arm portions 24a' and 24b' of the Iintroducer element 22" can be Inserted. As shown, the
two arms 24a’ and 24b' are disposed on opposite sides of the inner sleeve portion 34a’' and, as
noted above, the Inner sleeve portion 34a’' i1s attached at generally diametrically opposed
portions 46a and 46b of the applicator 26". When the introducer element 22’ is further inserted,
it causes the inner sleeve portion 34a' and the outer sleeve portion 34b’ of the sheath 30’ to
"unfold” or "unroll” to cover the inner and outer surfaces 22a' and 22b'.

[0036] In the position shown In Fig. 10, the gripping elements 54a and 54b can be used to
Insert the catheter assembly 20" into the urethra for a catheterization procedure. After a
catheterization procedure, the introducer element 22" can be removed from the catheter
element 50', and the catheter element 50" comprised of the applicator 26', the sheath 30', and
the holding element 36', can be removed from the package 46" which Is preferably formed of
plastic in the form of, e.g., a contact lens case. The catheter element 50’ can then be flushed
down the toilet, the plastic package 46’ discarded, and the introducer element 22" put away for
later use.

[0037] Figs. 16 - 26 Illustrate another embodiment of an intermitted catheter assembly 120
comprising an elongated introducer element 122, an applicator 126 and an exemplary package
146. Similar to elongated Iintroducer element 22', introducer element 122 includes a pair of
opposed members or arms 124a and 124b each extending parallel to the longitudinal axis of
the Introducer element 122 from a proximal insertion end 138a toward a distal end 138b
thereof. Arms 124a and 124b define a slit or gap 123, and preferably a planar slit or gap,
therebetween. At or near the distal end 138b of introducer element 122 i1s a handle portion 125
which Iincludes a finger or hand gripping member 127 for gripping by a user. Handle portion
125 Includes a drainage lumen 129 therethrough which leads to a drainage opening 131 (as
best shown In FIG. 26) for the drainage of urine. In addition to the foregoing, the introducer
element 122 may be formed of a flexible, shape-retaining material such as any of the materials
described above with respect to introducer element 22 so it can be coiled and carried In a
pocket, If desired.

[0038] As with the earlier embodiments, a sleeve or sheath 130 for covering or shrouding the
Introducer element 122 Is attached to applicator 126. Referring to Figs. 1/ and 18, applicator
126 also has openings 128a and 128b for receiving arms 124a and 124b of introducer element
122. The first end 130a of the sleeve 130 Is secured to the applicator 126 about the openings
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128a and 128b. As In the previous embodiments, sleeve 130 is inverted at 121 (Fig. 26) such
that second end 130b Is adjacent or near first end 130a. The second end 130b of sleeve 130 Is
secured about a drainage lumen 137 of applicator 126, which lumen 137 leads to drainage
opening 139 (Fig. 18). In the Iillustrated embodiment, drainage lumen 137 Is defined by a
proximally extending stem 135 to which second end 138b of sleeve 130 1s connected. The
Inverted sleeve 130 defines inner 134a and outer 134b sleeve portions. The Inner sleeve
portion 134a defines a flow path 133 for passage of urine therethrough. Urine passes through

flow path 133 defined by inner sleeve portion 134a and through drainage lumen 137 and
drainage opening 139 of applicator 126.

[0039] Turning to Figs. 19 - 22, applicator 126 and sleeve 130, optionally, may be packaged In
a package 146. Package 146 includes a first or introducer opening 148 at or near the top of
the package 146 wherein the opening 148 receives and retains applicator 126 when applicator
126 and package 146 are discrete Individual pieces. In some examples, applicator 126 and
package 146 may be formed as a single unitary structure. Package 146 defines a cavity 150
that contains sleeve 130 In a stowed or folded configuration. There I1s a second or deployment
opening 152 at or near the bottom of package 146 for deployment of sleeve 130 when
Introducer element 120 i1s inserted therein. The package may also include a cover 154 that
covers first and second opening 148 and 152. Cover 154 s preferably a peelable foil that is
sealed about first and second opening 148 and 152. In the Illustrated example cover 154
Includes a first portion 156 that covers opening 148 and a second portion 158 that covers
opening 152. Cover 154 also Iincludes a section 160 between portions 156 and 158 so that
both portions may be removed from the package with a single movement. In the illustrated
example, cover 154 Is of a one piece construction that extends around package 146 to cover
both openings 148 and 152. Other examples may Iinclude two separate covers wherein each
cover covers and seals one of the openings.

[0040] In use, cover 154 1s removed from package 146 to expose openings 148 and 152.
Referring to Figs. 23 - 26, introducer element 122 is inserted into applicator 126 and sleeve
130 to deploy sleeve 130 out of opening 152 In the bottom of package 146. In particular and
referring to Figs. 24 - 26, arms 124a and 124b of introducer element 122 are inserted into and
through openings 128a and 128b of applicator 126 and into a space 162 (Figs. 24 and 25)
between inner sleeve portion 134a and outer sleeve portion 134b. Introducer element 122 is
advanced through openings 128a and 128b until the proximal insertion portion 138a of
Introducer element 122 i1s at the inverted portion 131 (Fig. 26) of sleeve 130 and drainage
opening 139 of applicator 126 Is aligned and in abutting communication with drainage lumen
129 (Fig. 16) of handle portion 125 of introducer element 122. Inner sleeve portion 134a
separates inner surfaces 122a of arms 124a/124b of the introducer element 122 from the urine
flow path so that inner surfaces 122a of introducer element 122 are never exposed to urine
during a catheterization procedure. Additionally, outer sleeve portion 134b covers outer
surfaces 122b of arms 124a/124b of the elongated introducer element 122 to separate them
from the urethra. Accordingly, the portion of the Iintroducer element 122 which is located within
the urethra during a catheterization procedure is entirely covered by the inner 134a and outer
134b sleeve portions of the sheath or sleeve 130 and is therefore suitable for reuse.
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[0041] The user may use a gripping portion 164 (Fig. 23) of package 146, such as the
llustrated finger tab, and handle 125 of the introducer element 122 to assist in positioning and
Inserting catheter assembly 120 into the urethra. Catheter assembly 120 Is inserted through
the urethra until proximal end portion 138a enters the bladder. Urine drains through flow path
133 defined by inner sleeve portion 134a, lumen 137 applicator 126 (Fig. 17), drainage lumen
127 and out of drainage opening 131 of handle 125 into a suitable collection receptacle. After
drainage of the bladder 1s completed, catheter assembly 120 is retracted from the urethra.
Introducer element 122 is removed from sleeve 130 and applicator 126. Sleeve 130, applicator
126 and package 146 are then disposed of. In one example, sleeve 130, applicator 126 and
package 146 are made of flushable materials that may be disposed of by flushing down the
toilet. Such materials may be water soluble or degradable materials. In other embodiments,
sleeve 130 and applicator 126 may be made of flushable materials and are separable from
package 146. In such examples, sleeve 130 and applicator 126 may be disposed of in the toilet
and package 146 i1s disposed of In an appropriate waste collection container. As before, the
Introducer element 122 is reusable and need not be sterile since the portion inserted into the
urethra is entirely covered by the sheath 130 during a catheterization procedure.

[0042] Figs. 27 - 36 lllustrate yet another catheter assembly 220 of the present disclosure.
Catheter assembly 220 includes an elongated introducer element 222 (shown In Figs. 30, 31
and 36), an applicator 226, sleeve 230 and, optionally, a package of 246. Similar to elongated
Introducer element 22, elongated introducer element 222 may be formed of a flexible material
and Is adapted for insertion into a urethra during a catheterization procedure. As shown In
Figs. 30 and 31, introducer element 222 has at least one slit 224 extending longitudinally along
a portion of its length and preferably at least a substantial portion of its length.

[0043] Turning to Figs. 29 - 33, applicator 226 includes a first or outer passageway 228
extending through applicator 226 and having proximal opening 228a and a distal opening
228b. A thin sheath, sleeve or shroud 230 has a first end 230a secured to the applicator 226
about proximal opening 228a of passageway 228. As In the previous embodiments, sleeve 230
IS Inverted about 221 (Fig. 29) such that a second end 230b of sleeve 230 Is adjacent or near
first end 230a. The second end 230b of sleeve 230 is secured about a drainage passageway
237 of applicator 226. In the illustrated embodiment, passageways 228 and 237 are defined by
a proximally extending stem 235 projecting from a proximal surface 223 of applicator 226.
Passageway 237 leads to and is In fluid communication with drainage tube 227 distally
extending from a distal surface 225 of applicator 226. Drainage tube 227 includes a drainage
opening 239.

[0044] Inverted sleeve 230 defines inner 234a and outer 234b sleeve portions. Inner sleeve
portion 234a defines a flow path 233 for passage of urine therethrough. Urine passes through
flow path 233 and through passageway 237, drainage tube 227 and drainage opening 239 of
applicator 226.

[0045] Turning to Figs. 30 - 31, to insert introducer element 222 into applicator 226, drainage



DK/EP 2916901 T3

tube 227 1s aligned and inserted into proximal insertion end 238a of introducer element 222.
Drainage tube 227 functions as guide member to align and guide proximal insertion end 238a
of introducer element 222 to opening 228b. In the illustrated embodiment, opening 228b has
the generally the same profile as introducer element 222. As illustrated in Figs. 32 and 33,
Introducer element 222 i1s inserted through passageway 228 and into the space 241 defined
between inner sleeve portion 234a and outer sleeve portion 234b. Introducer element 222 is
Inserted Into passageway 228 until proximal insertion end reaches inverted portion 221 of
sleeve 230, as illustrated in Fig. 36. Inner sleeve portion 234a serves to separate and shroud
an inner surface 222a (Figs. 30 - 33) of the introducer element 222 from the urine flow path so
that introducer element 222 i1s never exposed to urine during a catheterization procedure.
Additionally, outer sleeve portion 234b extends over and shrouds an outer surface 222b (Figs.
30 - 33) of the elongated introducer element 222 to separate it from the urethra. Accordingly,
the portion of the Introducer element 222 which i1s located within the urethra during a
catheterization procedure Is entirely covered by the inner 234a and outer 234b sleeve portions
of the sheath 230 and is therefore suitable for reuse.

[0046] Referring to Figs. 27, 28, 34 and 35, applicator 226 and sleeve 230, optionally, may be
packaged In a package 246. Package 246 includes a first cavity 250 for containing applicator
226 and a seconded cavity 252 for containing sleeve 230 in a folded or rolled up condition. The
package 246 may include a cover or seal 254 covering the top of the package 246. Preferably,
the cover 254 Is a peelable seal.

[0047] Referring to Figs. 34 and 395, In use, cover 254 Is removed from package 246 and
drainage tube 227 is lifted or tilted at an angle by the user. Drainage tube 227 is aligned and
Inserted Into the proximal insertion end 238a of Introducer element 222. The introducer
element 222 I1s advanced and guided by drainage tube 227 Into distal opening 228b of
passageway 228 of applicator 226, as described above. Introducer element 222 1s advanced
through passageway 228 by the user gripping and pulling applicator 226 along introducer
element 222 or by continued insertion of introducer element into passageway 228 with
applicator 226 is held stationary. Introducer element 222 i1s advanced through passageway 228
and through the space 241 between Iinner and outer sleeve portions 234a/234b until the
proximal insertion portion 238a of introducer element 222 reaches inverted portion 221 of
sleeve 230 and drainage tube 227 of applicator 226 extends out of distal end portion 238b of
Introducer element 222, as illustrated in Fig. 36.

[0048] The user may grip applicator 226 to assist in positioning catheter assembly 220 and
Inserting it into the urethra. Catheter assembly 220 iIs inserted through the urethra until
proximal end portion 238a enters the bladder. Urine drains through flow path 231 defined by
Inner sleeve portion 234a and through passageway 23/ and drainage tube 227 of applicator
226. Drainage tube 226 extends beyond the distal end portion 238b of introducer element 222
to reduce the chances of urine coming Into contact with the distal end portion 238b of
Introducer element 222. After drainage of the bladder Is completed, catheter assembly Is
retracted from the urethra. Introducer element 222 i1s removed from sleeve 230 and applicator
226. Sleeve 230 and applicator 226 are then disposed of. As before, the introducer element
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222 1s reusable and need not be sterile since the portion inserted into the urethra is entirely
covered by the sheath 230 during a catheterization procedure. Also, as before, the applicator
226 and sleeve 230 may be made of flushable biodegradable materials.

[0049] Figs. 37 - 39 disclose one embodiment of an introducer element 322 of the present
disclosure, which may be used with the applicators disclosed herein. Similar to elongated
Introducer element 22, elongated introducer element 322 may be formed of a flexible material
and Is adapted for insertion Iinto a urethra during a catheterization procedure. Introducer
element 322 has at least one slit 324 extending longitudinally along a portion of its length and
preferably at least a substantial portion of its length.

[0050] Introducer element 322 also may include different flexibility and stiffness characteristics
along its lengths to impart varying flexibility to the introducer element 322. Figs. 37 and 38
show Introducer element 322 divided into four sections, wherein the sections have different
flexibilities relative to adjacent sections. Introducer 322 includes a first proximal section 326, a
second section 328, a third section 330 and a fourth section 332. The first proximal section 326
IS configured to be inserted through the urethra and into the bladder. First section 326 may be
relatively more flexible than second section 328. Second section 328 Is positioned adjacent to
and distally of first section 326 and is relatively more rigid than first section 326. A third section
330 1s positioned adjacent and distally of second section 328. Third section 330 Is relatively
more flexible than second section 328 and fourth section 332, which Is positioned distally of
third section 330 and relatively more rigid than the third section. As illustrate in Fig. 38, the first
and third sections 326 and 330 are flexible while the second and fourth 328 and 332 are
substantially rigid and remain generally linear.

[0051] The flexibility/rigidity of each section may be varied by varying the type or thickness of
the material or by creating flexure areas, such as slits or cut-outs. In some applications,
varying the flexibility/rigidity of the introducer along its length assists in inserting and traversing
the introducer element and sleeve through the tortuous pathway of the male urethra.

[0052] Fig. 39 Illustrates some exemplary configurations of the proximal insertion end,
generally designated 338, of the introducer element, generally designated 322. For example,
element 322a includes an angled proximal insertion end 338a. Introducer elements 322b and
322c¢ Iinclude more blunted proximal end insertion ends 338b and 338c, respectively.

[0053] Figs. 40 - 43 Illustrate another embodiment of a catheter assembly 420 of the present
disclosure. As lllustrated Iin Figs. 40 and 41, catheter assembly 420 includes an introducer
element 422 and a sheath, sleeve or shroud 430. Sleeve 430 i1s similar to the other sleeves
described above and is formed of a thin material. Sleeve 430 is inverted at 421 to form an
Inner portion 434a and an outer portion 434b. Inner portion 434a defines a flow path 431
having a drainage opening 432 for the passage of urine therethrough. As will be explained In
more detall below, a space 435 for receiving the introducer element 422 i1s defined between
Inner 434a and outer 434b portions of sleeve 430.
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[0054] As shown In figures 41 - 43, introducer element 422 includes a proximal insertion end
portion 438a and a distal end portion 438b. Introducer element 422 also includes a slit 424 at
least partially along, and preferably substantially along, the entire length of introducer element
422. A handle 425 may be located at the distal end portion 438b for gripping by the user.

[0055] In an exemplary use, the user inserts proximal insertion end 438a into the space 435
defined between inner portion 434a and outer portion 434b of sleeve 430. The Inner portion
434a may Include gripping portion 440 designated for gripping the inner portion. Similarly, the
outer portion 434b also may have a gripping portion 442 for gripping the outer portion. The
gripping portions 440 and 442 may be designated by color or texture. It is preferable for the
user to use the gripping portions so that the user recognizes and utilizes the gripping portions
of the sleeve to handle the sleeve. Handling the sleeve by the designated gripping portions
reduces the risk of contamination of the portion of the sleeve inserted into the urethra because
the portions inserted into the urethra are not contacted by the user's fingers.

[0056] After the proximal insertion end 438a has been inserted into space 4395, inner portion
434a of sleeve 430 Is gripped by the user at gripping portion 440 and pulled along the length of
Introducer element 422. Inner portion 434a is then or simultaneously inserted into slit 424 of
Introducer element 422. Referring to Fig. 42, outer portion 434b of sleeve 430 is then gripped
by gripping portion 442 and pulled along the length of Iintroducer element 422 until outer
portion 434b covers the surface of introducer element 422.

[0057] The user may grip handle portion 425 of introducer element 422 to insert and advance
catheter 420 into and through the urethra. Catheter assembly 420 i1s inserted through the
urethra until proximal end portion 438a enters the bladder. Urine drains through a flow path
431 defined by inner sleeve portion 434a and out of drainage opening 432 into a suitable
collection receptacle. Drainage opening 432 is located beyond the distal end portion 438b of
Introducer element 422 to reduce the chances of urine coming into contact with the distal end
portion 438b of introducer element 422. After drainage of the bladder is completed, catheter
assembly iIs retracted from the urethra. Introducer element 422 1s removed from sleeve 430
and sleeve 430 Is then disposed of. As before, the Introducer element 222 is reusable and
need not be sterile since the portion inserted into the urethra is entirely covered by the sheath
230 during a catheterization procedure. Also as before, sleeve 430 may be made of flushable
biodegradable materials and disposed of in a toilet.

[0058] VWhile In the foregoing there have been set forth different embodiments of the
disclosure, it will be appreciated that they have been provided for purposes of illustration only
and the disclosure 1s not limited to these embodiments but is only limited to what falls within the

scope of the appended claims.
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Patentkrav

1. Intermitterende katetersamling (20), der omfatter:

et langstrakt indf@ringselement (22) med en proksimal indferingsende og en distal ende
flernt fra den proksimale indfaringsende, idet det langstrakte indfaringselement er dannet
af et fleksibelt materiale, der er tilpasset til indfering |1 et urinrer under en
kateteriseringsfremgangsmade, hvor det langstrakte indferingselement har mindst én
slids (24), der streekker sig longitudinalt langs mindst en del af det langstrakte
iIndfaringselement;

iIdet en kappe (30) med en farste ende (30a) og en anden ende (30b) er omvendt | forhold
til den ferste ende af kappen med henblik pa at definere indre (34a) og ydre (34b)
muffedele og et mellemrum derimellem, hvor den Indre muffedel definerer en
stremningsve) for urin;

idet det langstrakte Iindferingselement er anbragt 1 det mellemrum, som er defineret
mellem de indre og ydre muffedele, hvor den indre muffedel kan udstraekkes gennem den
mindst ene slids i det langstrakte indfaringselement med henblik pa at blive anbragt inden
| det langstrakte Indferingselement og tildaekke en Inderflade af det langstrakte
iIndfaringselement for derved at separere inderfladen af det langstrakte indferingselement
fra urinstramningsvejen, og hvor den ydre muffedel straekker sig over en yderflade af det
langstrakte Indfaringselement for derved at separere yderfladen af det langstrakte

Indfaringselement fra urinreret.

2. Intermitterende katetersamling Ifelge krav 1, der endvidere Indbefatter et
fastholdelseselement (36), som er forbundet med den anden ende af kappen med henblik
pa at udstreekke den indre muffedel gennem den mindst ene slids i det langstrakte

iIndfaringselement.

3. Intermitterende katetersamling ifelge krav 2, hvor fastholdelseselementet omfatter en

snor, der har en ferste ende fastgjort til den anden ende af kappen, idet snoren ogsa har

en anden ende med en fingergrebsflig fastgjort dertil.
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4. Intermitterende katetersamling ifelge et hvilket som helst af de foregaende krav, der
endvidere indbefatter en applikator (26) med mindst én abning (28) til modtagelse af det
langstrakte indfaringselement derigennem, og hvor den farste ende af kappen er fastgjort

til applikatoren omkring den mindst ene abning.

5. Intermitterende katetersamling ifelge krav 4, hvor applikatoren omfatter en krave, som
generelt omgiver den ferste ende af kappen og definerer et stop under indfaring af det

langstrakte indfaringselement | et urinrer.

o. Intermitterende katetersamling ifelge krav 4, hvor den anden ende af kappen er

fastgjort til generelt diametrisk modstillede dele af applikatoren.

/. Intermitterende katetersamling Ifalge krav 4, hvor applikatoren indbefatter et
udtemningshulrum, hvor den anden ende af kappen er fastgort omkring
udtemningshulrummet, saledes at urinstremningsvejen, der er defineret af den indre

muffedel, er | fluidforbindelse med udt@mningshulrummet.

8. Intermitterende katetersamling ifelge krav 7, hvor udtemningshulrummet mindst delvist
er defineret af en udtemningsslange, der straeskker sig distalt fra en distal overflade af

applikatoren.

9. Intermitterende kateter ifelge krav 8, hvor udt@mningsslangen fungerer som et
styreelement til styring af indfering af det langstrakte indfaringselement | den mindst ene

abning i applikatoren.

10. Intermitterende katetersamling ifelge et hvilket som helst af kravene 4-9, hvor
applikatoren indbefatter to abninger til modtagelse af det langstrakte indfaringselement,
0g det langstrakte indfaringselement indbefatter et par modstillede arme, hvor hver arm
modtages i én af abningerne og i det mellemrum, der er defineret mellem de ydre og indre

muffedele.
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11. Intermitterende katetersamling ifalge et hvilket som helst af kravene 1-9, hvor det
langstrakte Iindfaringselement omfatter en slange med en enkelt slids, der streekker sig

langs hele laengden deraf fra den proksimale indfaringsende til den distale ende.

12. Intermitterende katetersamling ifalge et hvilket som helst af de foregaende krav, hvor
den proksimale indferingsende af det langstrakte indferingselement er affaset med
henblik pa at veere i en anden end en ret vinkel i forhold til en akse af det langstrakte
Indfaringselement for at wunderstgtte Indfering | et urinrer under en

kateteriseringsfremgangsmade.

13. Intermitterende katetersamling ifalge et hvilket som helst af de foregaende krav, hvor
den proksimale indferingsende af det langstrakte indferingselement er affaset med
henblik pa at veere i en vinkel pa mellem ca. 15° og ca. 30° i forhold til en akse af det

langstrakte indferingselement.

14. Intermitterende katetersamling ifelge et hvilket som helst af kravene 1-9 og 12-13,
hvor det langstrakte indfaringselement indbefatter modstillede langstrakte arme, der

definerer slidsen derimellem.

15. Intermitterende katetersamling ifalge et hvilket som helst af de foregaende krav, hvor

kappen er dannet af et udskylleligt materiale.
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