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(57) ABSTRACT

The invention relates to a flexible application aid for the
treatment of wounds. The application aid can be used in
particular for the debridement and/or cleansing of wounds,
including the skin surrounding the wound. The application
aid according to the invention including a flexible or elas-
tically deformable application wand, facilitates debridement
of superficial to deep wounds without the risk of injury to the
wound.
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APPLICATION AID FOR THE TREATMENT
OF WOUNDS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority to
German Utility Model No. DE 20 2016 002 788, which
registered on Jun. 16, 2016 and is incorporated herein by
reference in its entirety.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not applicable.

BACKGROUND OF THE INVENTION

Field of the Invention

[0003] The invention concerns debridement of wounds.
Debridement is generally defined as the removal of con-
taminants, such as dead tissue, debris and exudate as well as
scales and keratoses from wounds and the skin surrounding
the wound. An objective is to cleanse the wound, to facilitate
improved wound monitoring as well as the promotion of
healing.

Description of Related Art

[0004] The debridement of wounds, in particular of deep
wounds, including surgically invasive wounds, such as
diabetic ulcers, arterial and venous ulcers, decubital ulcers,
postoperative wounds and wounds in secondary healing,
traumas, burns and scalds, is typically required for acceler-
ating the healing process and for preventing a secondary
infection of the wound.

[0005] Conventional application aids however can cause
injuries to the wound or the wound environment in use. For
example, problems exist with prior art devices due to
inappropriate deflection.

[0006] In view of these problems, it is the object of the
invention herein to provide an application aid designed for
the treatment, including debridement and cleansing, of acute
and chronic superficial to deep wounds and surgically inva-
sive wounds while providing good cleansing capacity with
reduced risk of injuries.

BRIEF SUMMARY OF THE INVENTION

[0007] Additional aspects of the invention, together with
the advantages and novel features appurtenant thereto, will
be set forth in part in the description which follows, and in
part will become apparent to those skilled in the art upon
examination of the following, or may be learned from the
practice of the invention. The objects and advantages of the
invention may be realized and attained by means of the
instrumentalities and combinations particularly pointed out
in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 A schematic upper side view of the appli-
cation aid according to FIG. 2 also having a wound treat-
ment head according to the invention herein;

[0009] FIG. 2 A schematic upper side view of an one
embodiment of the application aid according to the inven-
tion;
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[0010] FIG. 3 A schematic side profile view illustrating a
profile of the application wand shown in FIG. 2, rotated 90°
and showing an upper side and lower side of the wand.
[0011] FIG. 4a An elevation view an application aid and
wound cleansing head according to one embodiment of the
invention herein;

[0012] FIG. 45 A schematic side profile view of another
embodiment of an application aid according to the inven-
tion;

[0013] FIG. 4¢ A schematic side view rotated 90° of
another embodiment of the application aid according to the
invention;

[0014] FIG. 5a An elevation view of an application aid
and wound cleansing head according to another embodiment
of the invention herein;

[0015] FIG. 55 A schematic side profile view of another
embodiment of an application aid according to the inven-
tion;

[0016] FIG. 5¢ A schematic side view rotated 90° of
another embodiment of the application aid according to the
invention;

[0017] FIG. 6a A schematic side profile view of a further
embodiment of the application aid according to the inven-
tion;

[0018] FIG. 65 A schematic side profile view of a yet
further embodiment of the application aid according to the
invention;

[0019] FIG. 6¢ A schematic side profile view of a yet
another embodiment of the application aid according to the
invention, and

[0020] FIG. 7a A schematic elevation view of a 3 point
bending device showing placement of an application aid
according to the invention for measuring the flexibility of
the application wand.

[0021] FIG. 75 A side view of a 3 point bending device
showing direction of exertion of force (arrow) by pressure
pane on application aid according to the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

[0022] The invention relates to an application aid for the
treatment of wounds. The application aid shall be used in
particular for the debridement and/or cleansing of wounds.
[0023] The invention is based on the realization that,
especially when used in deep wounds, a rigid application
wand can cause injuries if the user treats the wound applying
excessive compressive force. A rigid or unyielding applica-
tion wand may, for instance, cause pressure points or tears
in the wound environment when inserted into a deep wound
or moved therein. In contrast, the flexible application wand
of the application aid according to the invention yields if the
user applies excessive force so that an injury of the wound
and the wound environment can be prevented.

[0024] Preferably, upon exerting a bending force in a
transverse direction of the wand, the application wand of the
application aid according to the invention becomes flexibly
or elastically deformed, until it reaches an elasticity limit. In
other words, the application wand reversibly bends when
subjected to a bending force perpendicular to the longitudi-
nal direction of the application wand and returns to its
original state when the application of force is removed. It
has been discovered that by using the application aid accord-
ing to the invention with the flexible, notably an elastically
deformable application wand, debridement of superficial to
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deep wounds is possible without the risk of injury to the
wound. Longitudinal direction as used herein means the
dimension from the front end 12, to the rear end 11 of the
application wand 20, as exemplified in FIG. 3 at “L”.
[0025] Handling of the application aid according to the
invention can be enhanced by designing a rear section 71 of
the application wand as a grasping handle section 22 which
may, for instance, have the shape of a grasping handle. In
some embodiments, the grasping handle section is curved
and/or fluted in order to enhance the grip. The grasping
handle section has, for instance, undulations for inserting
fingers and extending in the longitudinal direction of the
application wand. Slipping of the application wand relative
to the user’s hand can be reliably prevented.

[0026] A front section 72 of the application wand can be
designed as a fastening section 24 for fastening a wound
cleansing head 50, and in this arrangement, the wound
cleansing head can, for instance, be a wound cleansing wipe
or a wound cleansing pad. After fastening the wound cleans-
ing head to the fastening section, the wound cleansing head
can preferably completely encircle or envelope the fastening
section. This assures that only the wound cleansing head, but
not the front end 12 of the application wand, comes into
contact with the wound tissue. The term wound cleansing
wipe or wound cleansing pad denotes herein a flat textile
structure, including cotton, non-woven and woven fabrics,
etc., which, depending on the need and depending on the
application, consists of natural and/or synthetic fibers and
has the desired cleansing properties.

[0027] The flexibility of the application wand can be
enhanced by having, arranged between the grasping handle
section and the fastening section, a bending section 26 with
increased flexibility. Preferably, for increased flexibility, in
the bending section, the application wand may have a wand
cross section, which is reduced compared to the grasping
handle cross section (Exemplary is FIG. 6b), and/or at least
one notch or depression extending in a direction transverse
to the longitudinal direction of the application wand (Exem-
plary is FIG. 6¢).

[0028] In the interest of good cleansing capacity when
used in deep wounds, it has proven to be expedient to have
the grasping handle section extend over more than '3 and
less than %5 of the length of the application wand and/or to
have the fastening section extend over more than 5 and less
than %5 of the length of the application wand. For a total
application wand length between 14 cm and 18 cm, the
grasping handle section may, for instance, extend over a
length between 6 cm and 10 cm and/or the fastening section
over a length between 4 cm and 6 cm, in particular approxi-
mately 5 cm. The fastening section will preferably be
completely covered or enveloped by the wound cleansing
head 50.

[0029] Not only excessive rigidity of the application wand
but also excessive flexibility may prove to be disadvanta-
geous in wound treatment. Excessive flexibility of the appli-
cation wand may. for instance, cause the user to lose the
feeling for the force of the application. The user may, for
instance, believe to be already expending the force required
for obtaining a desired cleansing capacity, while, in fact, as
a result of a high deflection of the application wand, the
pressure necessary for the application is not achieved.
[0030] A particularly good cleansing capacity can be
achieved using an application wand, which undergoes a
flexural elongation of 5% when subjected to a bending force
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perpendicular to its longitudinal direction having a value of
60 N or less, preferably 45 N or less, particularly preferred
39 N or less and/or 15 N or more, preferably 21 N or more,
particularly preferred 27 N or more. In a particularly pre-
ferred embodiment of the invention, the action of a bending
force of 33 N (6 N) on the application wand leads to a
flexural elongation of 5% (at a temperature of 20£2° C.).
[0031] In this embodiment, the flexural elongation is mea-
sured with a 3 point bending device, where the bending force
acts on the bending section of the application wand while the
front and the rear sections of the application wand are each
supported by a contact surface 311 and 312, the 3 point
bending device having an effective span 340 between sup-
ports 309 and 310 of between approximately 40 mm and 60
mm.

[0032] With regard to the definition of “flexural elonga-
tion”, flexural elongation is measured according to ISO
Standard EN 178 (June 2003) (see Exhibit A), the content of
which is incorporated in its entirety into the disclosure
herein by reference.

[0033] Alternatively or additionally, the application wand
may be designed in such a way that the bending section of
the wand will flex approximately s=5 mm to 8 mm (in
particular s=about 6.4 mm) when placed in a 3 point bending
device having an effective span (St) 340 between approxi-
mately 40 mm and 60 mm (in particular 48 mm) and
subjected to an applied force between 21 N and 45 N; in
particular approximately 33 N, on the bending section,
perpendicular to the longitudinal direction of the application
wand, the wand (at a temperature of 20+2° C.). For a wand
thickness (thickness of the wand in the direction of the
bending force (h)) of 3 mm in the area of the bending section
and a deflection of 6.4 mm, applying the formula below of
ISO Standard EN 178, a flexural elongation of 5% results, as
follows: €~600*s*I/St%

[0034] In order to increase the safety during use of the
application aid, it has proven to be expedient to design the
application wand such that at a conventional deflection it is
resistant to break. In other words, the application wand is
particularly elastically deflectable in a direction transverse to
its longitudinal direction, before it breaks or snaps. It has
been found that an application wand presenting an elonga-
tion at break (¢, 5) of 6% or more, preferably 8% ot more,
in particular approximately 16% and/or 50% or less, is
sufficiently resistant to break (break-proof).

[0035] Within the framework of the specification and the
claims herein, the term “elongation at break” (€, z) denotes
the flexural elongation, defined according to ISO Standard
EN 178 (Exhibit A), at which the application wand breaks
for the first time. Maintaining an upper elongation at a break
limit of 50% may be helpful to prevent the exertion of
excessive force on the wound.

[0036] Preferably, in this arrangement, the bending force
acts on the bending section of the application wand, while
the front and rear wand sections are each supported by a
contact surface of a 3 point bending device having an
effective span between approximately 40 mm and approxi-
mately 60 mm.

[0037] Alternatively or additionally, the application wand
will be equipped in such a way that, in a 3-point bending
device having an effective span (St) between approximately
40 mm and 60 mm (in particular St=48 mm), when subject
to a bending force on the bending section perpendicular to
the longitudinal direction of the application wand, it does not



US 2017/0312048 Al

break or snap, even when there is a deflection of the
application wand perpendicular to its longitudinal direction
of s=20 mm (at a temperature of 20+£2° C.).

[0038] According to an additional aspect, the invention
herein relates to an application aid having a bendable
application wand and wound cleansing head fastened to a
front section of the application wand, in particular in the
form of a wound cleansing pad or a wound cleansing wipe.
A wound cleansing wipe shall be understood to be a natural
and/or synthetic textile suitable for cleansing a wound.
[0039] Good cleansing action results from the fact that the
wound cleansing head has a fiber pad, in particular a fiber
pad having synthetic fibers, which preferably have a fiber
strength between 0.5 dtex and 20 dtex. In preferred embodi-
ments of the invention, the fiber strength will be between 3
dtex and 12 dtex, particularly between 5 dtex and 8 dtex. A
particularly preferred embodiment of the invention includes
a mixture of fibers having a strength of approximately 3.3
dtex and approximately 6.7 dtex at a mixing ratio of approxi-
mately 50:50. (1 dtex=g/10,000 m).

[0040] In this arrangement, the fiber pad can have at least
one support layer and threads of synthetic fibers, in particu-
lar plastic fibers, arranged on the support layer and project-
ing from the support layer, preferably forming a pile having
a pile height between 3 mm and 30 mm. In other embodi-
ments of the invention, the pile height will be between 3 mm
and 13 mm; particularly preferred pile height will be 8 mm
to 12 mm. The pile may be formed of fibers of different fiber
strengths. Fibers of different materials may also be used to
form the pile. In all cases, a fiber strength of all the fibers
between 0.5 dtex and 20 dtex is preferred. The cleansing
effect can be further improved by the threads having ends or
end faces running at an angle to their longitudinal extension
and preferably cut off.

[0041] With regard to the structure and characteristics of
the wound cleansing head, usable according to the invention,
reference is made to Publications WO 2010/085831 Al and
US 2015/030,5945 Al, the contents of which are fully
incorporated in their entireties into the disclosure herein by
reference. The wound cleansing head, which is fastenable or
fastened to the front end of the application wand of the
application aid according to the invention may have some or
all the features of the wound cleansing assembly described
in these publications, individually or in any combination.
[0042] Any injury of the wound by the application wand
can be reliably prevented by having the wound cleansing
head completely encircling or enveloping the front section
of the application wand. In particular, the wound cleansing
head partially or completely encircles the fastening section
of the application wand designed for fastening the wound
cleansing head.

[0043] In some embodiments, the wound cleansing head
may be arranged on the fastening section 24 of the appli-
cation wand in such a way that it completely envelopes the
fastening section, in the direction toward the rear section, to
allow the application wand to exit via a reach through
opening 51 formed in the wound cleansing head at its rear
end.

[0044] Alternatively or additionally, the wound cleansing
head completely encircles the front section of the application
wand, a first layer of the wound cleansing head, designed as
a wound cleansing wipe, being arranged on a first side of the
application wand (e.g. upper) and a second layer of the
wound cleansing head arranged on the opposite side of the
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application wand (e.g. lower), so that the front section 72 of
the application wand is arranged between the two layers.
The wound cleansing head may, for instance, have a pad or
wipe wound once or more times around the front section 72
of the application wand.

[0045] Detachment of the wound cleansing head from the
application wand during wound treatment can be prevented
by a high bond strength (force required to pull the wound
cleansing head from the application wand) between the
application wand and the wound treatment head. Preferably,
in the longitudinal direction of the application wand, the
bond strength between the wound treatment head and the
application wand during extraction of the wound cleansing
head from the application wand will be greater than 25 N,
particularly preferred greater than 50 N. In particular, the
bond strength will be 70 N or greater. A bond strength of 70
N or more shall, according to the invention, be understood
to mean that the wound cleansing head does not become
detached from the application wand when an extraction
force of 70 N or more is applied to pull it in the longitudinal
direction of the application wand.

[0046] In a particularly preferred embodiment of the
invention, the wound cleansing head has a reach-through
opening 51 through which the application wand moves and
through which the application wand can exit the wound
cleansing head in the direction of the rear section. The
fastening section of the application wand, around which the
wound cleansing head circles, may have projections 27, such
as barbs, that project from the application wand and prevent
the application wand from sliding out through the reach-
through opening, thereby helping to retain the wound
cleansing head. In this way, the bond strength between the
application wand and the wound cleansing head can be
further enhanced.

[0047] Alternatively or additionally, the wound cleansing
head may be fastened to the application wand by one or a
plurality of fastening seams. For instance, the front edge 54
of the wound cleansing head and/or the opposing rear edge
52 of the wound cleansing head, which faces the grasping
handle section of the application wand, has at least one
fastening seam.

[0048] The bond strength can be further enhanced by the
rear edge of the wound cleansing head facing the grasping
handle section, which has a fastening seam on both sides of
the application wand. For instance, the rear edge of the
wound cleansing head facing the grasping handle section
can be cross-joined by sewing to a step or a projection of the
application wand. In this way, extraction of the wound
cleansing head from the application wand can be reliably
prevented. In particular, the application wand can be pre-
vented from accidentally sliding through a reach-through
opening of the wound cleansing head during in wound
treatment.

[0049] Safety of the invention when used in the area of
invasive surgery can be improved by providing for at least
one of the fastening seams with an X ray contrast thread (RC
thread), especially a barium sulfate-laden plastic thread. An
RC thread can, for instance, be provided with a barium
sulfate-laden polypropylene.

[0050] Alternatively or additionally, the application aid
according to the invention may have RC chips, RC platelets
and/or other X-ray contrast agents incorporated therein or
disposed thereon.
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[0051] In order to further increase the bond strength
between the application wand and the wound treatment
head, it has proven to be expedient for the application wand
to have an opening or a recess, through which the wound
treatment head can be additionally secured to the application
wand. For instance, a layer of the wound cleansing head
arranged on an upper side of the application wand is
connected and/or joined by sewing, through the opening 29,
to a layer of the wound cleansing head arranged on a lower
side of the application wand.

[0052] The application wand may have this opening in its
front section, the opening being, for instance, designed as a
slot extending in the longitudinal direction of the application
wand. A slot opening is particularly suitable for stitching a
secure seam through the application wand. The slot opening
may have a length of 1 cm or more, or 2 cm or more and/or
5 cm or less.

[0053] Alternatively or additionally, the wound cleansing
head may be fastened to the application wand by ultrasonic
welding.

[0054] Further, alternatively or additionally, the wound
cleansing head may be fastened to the application wand by
one or a plurality of barbs. The application wand may, for
instance, have one or a plurality of barbs in its fastening
section, that project from the application wand and secure
the wound cleansing head to the application wand.

[0055] Alternatively or additionally, the wound cleansing
head will be fastened to the application wand using an
adhesive agent. The wound cleansing head may, for
instance, be glued to the application wand. Using an adhe-
sive, a particularly high bond strength can be provided.
[0056] Alternatively or additionally, the wound cleansing
head may be fastened to the application wand using a
preferably releasable click system. In this way, reuse of the
wand and/or the pads can be made possible.

[0057] Alternatively or additionally, the wound cleansing
head may be fastened to the application wand using a hook
and loop fastener. In this way, reuse of the wand and/or pads
can be made possible.

[0058] Alternatively or additionally, the wound cleansing
head may be fastened to the application wand using a
molded closure.

[0059] The wound cleansing head may have dimensions
adapted to the intended application. A small wound cleans-
ing head can, for instance, can be more conveniently used
for wound pockets.

[0060] In a preferred embodiment of the invention, the
length of the wound cleansing head in the longitudinal
direction of the application wand will be 3 ¢m or more and
10 cm or less, particularly approximately 5 cm.

[0061] Inthis arrangement, the width of the wound cleans-
ing head in a width direction perpendicular to the longitu-
dinal direction of the application wand can be 1 cm or more
and 5 cm or less, in particular approximately 2 cm.

[0062] Recognition of the wound depth by the user can be
made possible by the application wand being provided with
a length scale 31. The length scale can indicate the distance
of one or a plurality of positions on the application wand
from the front end of the application wand.

[0063] Alternatively or additionally, other labels, logos,
bar codes, QR codes, RFID chips or similar may be arranged
on the application wand, in order to provide the user with
additional information.
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[0064] In a particularly preferred embodiment of the
invention, a grasping handle section of the application wand
is designed slip-proof so that it can even be grasped wearing
gloves, without the risk of slipping off.

[0065] For the purpose of improving the grip of the
grasping handle section, it has proven to be expedient to
provide the grasping handle section with a profile, in par-
ticular a corrugation, a cross sectional profile expanding at
least sectionally in the longitudinal direction of the appli-
cation wand toward its rear end and/or an ergonomic shape
to increase skid resistance.

[0066] Thehandling of the application aid according to the
invention can be further improved by the application wand
being at least sectionally bent or curved, as exemplified in
FIG. 5b. A rear section of the application wand, for instance,
extends substantially in a first plane and a front section of the
application wand extends substantially in a second plane that
is offset with respect to the first plane, the middle section of
the application wand running curved from the first plane into
the second plane. This can provide for a trowel-shaped
application wand course, which may, for instance, be pre-
ferred for use with deep wounds.

[0067] The manufacture of the application wand can be
simplified by having it, at least partially and preferably
entirely, molded of materials such as plastic, polypropylene.
The application wand may, for instance, be molded in one
piece from plastic.

[0068] For the treatment of deep wounds a suitable overall
application wand length L is at or between approximately 10
cm and approximately 20 cm, particularly approximately 15
to 16, cm.

[0069] In an application aid according to the invention, a
portion of the bending section may be made of a material of
lower flexural strength than the sections adjacent to the
bending section.

[0070] The application aid may be sterile or sterilized for
application in wounds.

[0071] In the following description the embodiments of
the invention are provided with reference to the accompa-
nying drawings and those of US 2015/0305945 A1, which
are incorporated herein by reference in their entireties.
[0072] FIG. 1 shows an embodiment of the application aid
10 according to the invention in a schematic upper side view.
Application aid 10 consists of a bendable application wand
20 and a wound cleansing head 50 which in this embodiment
is provided as a wound cleansing pad, which is fastened to
a front section of application wand 20.

[0073] FIG. 2 shows application wand 20 of FIG. 1,
without wound cleansing head 50 fastened thereto. A rear
section of application wand 20 is designed as grasping
handle section 22, a middle section of application wand 20
is designed as bending section 26 having increased flexibil-
ity, and the front end of the application wand is designed as
fastening section 24 for fastening a wound cleansing head
50.

[0074] In the embodiment illustrated in FIG. 1, wound
cleansing head 50, only schematically indicated, encircles
fastening section 24 completely, so that, when treating
wounds using application aid 10, any direct contact between
the wound and the front section of the application wand 20
is avoided.

[0075] Application wand 20 extends in a longitudinal
direction and preferably has an overall length L. between
approximately 10 cm and approximately 20 cm, in particular
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approximately 15 to 16 cm. Grasping handle section 22 may
extend over approximately half of the total length of the
application wand, while the fastening section may be
adjusted to the length of the wound cleansing head (X,
exemplified in FIG. 1) and may, for example, have a length
of approximately 5 cm. In a preferred embodiment, the
wound cleansing head has a length of approximately 5 cm
and a width B of approximately 2 c¢m to 3 cm.

[0076] In grasping handle section 22, application wand 20
may have profile 32, such as a corrugation for improving its
grip, and furthermore, it may have a thickness which
decreases toward the wound cleansing head 50, as exempli-
fied in FIG. 3.

[0077] FIG. 3 shows another embodiment of an applica-
tion wand 20 of an application aid 10 according to the
invention in side profile view (rotated 90° compared to
upper side view of FIG. 2). The maximum thickness D of the
application wand in grasping handle section 22 may be
approximately 5 to 7 mm, while bending section 26 may
have a thickness of only approximately 2 to 4 mm, in
particular approximately 3 mm.

[0078] FIGS. 1 and 2 additionally show, arranged in
bending section 26 and in a forward portion of grasping
handle section 22, a scale 31 for reading depth of a wound.
[0079] Application wand 20 is elastically deformable and
returns to its unstressed state when deflected in a transverse
direction Q (shown by arrows in FIG. 3). In this arrange-
ment, the flexural rigidity of application wand 20 is estab-
lished in such a way that, upon an excessive exertion of
pressure by the user, the application wand is deflected,
thereby allowing injuries of the target wound to be pre-
vented. Simultaneously, the bending stiffness is sufficiently
high so that the user does not lose the feeling for the force
being applied.

[0080] The flexibility of the application wand is in par-
ticular arranged in such a way that, upon applying a bending
force to the application wand perpendicular to its longitu-
dinal direction at a value between 21 N and 45 N, in
particular approximately 33 N, a flexural elongation of the
application wand of approximately 5% results.

[0081] With reference to FIG. 7, hereinafter, a method for
determining the flexural elongation of an application wand
using a 3 point bending device is exemplified, measurement
performed in accordance with the method described in DIN
Standard EN ISO 178.

[0082] FIG. 7a shows of a 3 point testing instrument 300
having supports 309 and 310 and a pressure pane 320
arranged above it. Support 309 has a first contact surface 311
for supporting grasping handle section 22 of an application
wand and support 310 has a second contact surface 312 for
supporting fastening section 24 of application wand 20 at a
predetermined distance from the grasping handle section 22.
Bending section 26 of the application wand is arranged
above the interstice 315 between the two supports 309, 310,
the interstice has an effective span (St) of between approxi-
mately 40 mm or more, and approximately 60 mm or less,
in particular approximately 48 mm. A vertical impact sur-
face 330 facilitates the correct positioning of the application
wand on support 310.

[0083] Pressure pane 320 has, at its lower end, a pressure
surface and is equipped to be movable perpendicular to the
longitudinal direction of the application wand. As shown in
FIG. 7b, pressure pane 320 exerts a bending force on
application wand 20 from above (in direction of arrow), and
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is moved into the interstice 315 between the two contact
surfaces all the way to a predetermined end position as
exemplified in FIG. 75. This results in specified deflection
(indicated by distance “s”) of the application wand perpen-
dicular to its longitudinal direction. The bending force
exerted on the application wand by pressure pane 320 in the
end position can be measured.

[0084] For a wand diameter of 3 mm in the bending
section on which the bending force acts, a deflection of
approximately 6.4 mm results in a flexural elongation of 5%
(derived from the formula ef:600*s*h/St2%). For such a
flexural elongation, preferably a bending force between
approximately 21 N and 45 N should be required, in
particular a bending force of approximately 33 N. As such,
an application wand satisfies the preferred bending proper-
ties in particular when a pressure force of approximately 33
N exerted by the pressure pane results in a deflection of
between approximately 5 mm and approximately 8 mm, in
particular approximately 6.4 mm.

[0085] Furthermore, the application wand according to the
invention is preferably equipped to be break-proof at a
bending load. The application wand should, in particular, not
break or snap at a flexural elongation of 8%, in particular not
even at a flexural elongation of 16%. Using the measuring
device shown in FIGS. 7a and 75, it is possible to measure
whether an application wand has the desired breaking resis-
tance. The breaking resistance can be measured on an
application wand having a wound cleansing head fastened to
it.

Measurement of Elongation at Break

[0086] As exemplified in FIGS. 7a and 75, application
wand 20 is placed on supports 309 and 310 of the testing
instrument 300, as described above, and for exerting a
bending force on bending section 26 of the application
wand, pressure pane 320 is moved into the interstice
between the two contact surfaces 311, 312 having an effec-
tive span (St) between 40 mm and 60 mm, in particular
approximately 48 mm.

[0087] If, at a deflection (s) of s=20 mm, application wand
20 does not yet break or snap, and withstands a flexural
elongation of 16% or more, it satisfies the preferred char-
acteristics according to the invention in terms of its resis-
tance to break.

Securing of Wound Cleansing Head to Application Wand

[0088] In application aid 10 according to the invention,
wound cleansing head 50 is fastened to application wand 20
with a high bond strength of 70 N or more. In other words,
the wound cleansing head does not release from application
wand 20 when wound cleansing head 50 is moved upward
(see FI1G. 1) using a tensile force of 70 N, 75 N or more in
the longitudinal direction of application wand 20. In a
practical application of application aid 10 for cleansing a
wound, this prevents the wound cleansing head 50 from
being released from the application wand when it is pulled
from the wound. For securely connecting wound cleansing
head 50 to application wand 20, a bond strength of 70 N has
proven to be particularly helpful. In practice, however, even
a bond strength in a range of 50 N or more may also be
sufficient.

[0089] The bond strength between application wand 20
and wound cleansing head 50 can be measured using an art
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recognized tension testing instrument having a fastener for
fastening the application wand and a retraction device for
pulling the wound cleansing head, the fastener and the
retraction device being capable of being pulled apart at a
specified tensile force. The tensile force required for releas-
ing the wound cleansing head from the application wand can
be determined in this way.

[0090] A wound cleansing head 50 may be fastened to
application wand 20 using one or a plurality of fastening
seams. A wound cleansing head, for example, may be sewn
on both sides of its rear edge 52 and at its front edge 54.

[0091] Alternatively, a wound cleansing head 50 may be
sewn through an opening 29 of application wand 20. For
example, layer of wound cleansing head 50 arranged toward
front edge 54 of opening 29 is, for instance, sewn to a layer
of wound cleansing head 50 arranged at rear edge 52 of
wound cleansing head, in order to secure the connection
between application wand 20 and the wound cleansing head.

[0092] In this arrangement, at least one sewing thread may
have X-ray contrast capacity and may, for instance, be
designed as a barium sulfate-laden plastic thread. This RC
thread (not shown), for example can encircle the application
wand 20 at the rear edge 52 of the wound cleansing head
(FIG. 1).

[0093] Furthermore, wound cleansing head 50 may
include a reach-through opening 51 traversed by application
wand 20 at its lower end in FIG. 1, thereby causing the
prevention of extraction of application wand 20 through
opening 51 by projections 27 or barbs, which project from
application wand 20 outward in a width direction.

[0094] FIG. 4a shows an additional embodiment of an
application aid 100 according to the invention, having an
application wand 120 and a wound cleansing head 150,
arranged on the fastening section of the application wand.

[0095] FIG. 4b shows application wand 120 in a first side
view, and FIG. 4¢ shows application wand 120 in a side view
rotated 90°.

[0096] FIGS. 46 and 4c¢ clearly show that the near the rear
end in another embodiment of the application wand 120 may
be designed as a grasping handle section having profile 32
in the form of corrugations. For achieving a particularly
ergononiic shape with good slip resistance, the cross section
of the grasping handle section 22 is tapered towards bending
section 26.

[0097] For increased the flexibility, the application wand
120 may include notches or depressions in bending section
26. These notches are arranged in an area of bending section
26, which comprises a material different from that of the
areas adjacent to bending section 26. This material is
selected in such a way that it provides bending section 26
increased flexibility. This material may, for instance, com-
prise an elastomer.

[0098] Inthe embodiment of FIGS. 4a and 45, application
wand 120 extends substantially linearly and does not have
any bends.

[0099] FIG. 5a shows an additional embodiment of an
application aid 200 according to the invention, which has an
application wand 220 and, arranged on the fastening section
of the latter, a wound cleansing head 150.

[0100] FIG. 55 shows application wand 220 in a first side
view, and FIG. 5¢ shows application wand 220 in a side view
rotated 90°. Application wand 220 corresponds substantially
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in other respects to the above described application wands
20, 120, so that reference can be made to the above expla-
nations.

[0101] In the embodiment of the invention exemplified in
FIG. 55, in contrast to application wand 120 of FIG. 45,
sections of application wand 220 are curved to improve
handling. The side profile view presented in FIG. 554 shows
that the longitudinal course of the application wand
approaches a trowel shape, in which a section 71 near the
rear end of the application wand runs substantially in a first
plane and a section 72 nearer the front end of the application
wand runs substantially in a second plane that is offset with
respect to the first plane, and an intermediate section 73 of
the application wand curves from the first plane into the
second plane.

[0102] Alternatively, instead of a profile 32 designed as
corrugation, application wand 220 may include rifling or
ribs 75, to increase slip resistance (FIG. 5a).

[0103] FIGS. 64 to 6¢ show various other embodiments of
embodiments of the application wands 211, 212, 213 of
application aids according to the invention, each presented
in a side profile view.

[0104] Application wand 211 shown in FIG. 6a, in its
bending section 26, has a substantially constant cross sec-
tion. The application wand 212 shown in FIG. 65 has a taper
in the form of two notches 78 introduced into bending
section 26 from opposite sides of the application wand, the
orientation of the notches running perpendicular to a main
longitudinal direction of the application wand. The embodi-
ment of the application wand 213 shown in FIG. 6¢ has a
plurality of circumferential notches 79 running perpendicu-
lar to the longitudinal direction of the application wand,
which increase the flexibility of the application wand in both
transverse directions. In this embodiment the notches 79 are
located in the bending section 26, which comprises a mate-
rial that is different from that of the areas adjacent to bending
section 26. This material is designed in such a way that it
provides bending section 26 with increased flexibility. This
material may, for instance, comprise an elastomer.

Structure and Characteristics of Wound Cleansing Head

[0105] With regard to the structure and the characteristics
of various embodiments of a wound cleansing head 50,
reference is made to the disclosures and drawings of Pub-
lications A 145/2009 (AT), WO 2010/085831 A1, US 2012/
0046670 Al and US2015/0305945 A1, which are incorpo-
rated herein by reference in their entireties. Preferably, the
wound cleansing head comprises polyester fibers, preferably
polyester fibers of polypropylene, for the effective removal
of debris and exudate from the wound and scales and
keratoses from the skin surrounding the wound. A soft fiber
bundle can conveniently reduce potential pain from use of
the application wand.

[0106] The break-proof grasping handle, preferably of
polypropylene, provides easy access to deep wounds and
hard to reach wound locations.

[0107] Highest application safety can be assured by pre-
cise fastening seams, an ergonomic handle and traceable
x-ray contrast threads.

[0108] Before cleansing a wound, the wound cleansing
head can be wetted using a wound irrigation solution.
[0109] Since many possible embodiments may be made of
the invention without departing from the scope thereof, it is
to be understood that all matters herein set forth or shown in
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the accompanying drawings are to be interpreted as illus-
trative, and not in a limiting sense. While specific embodi-
ments have been shown and discussed, various modifica-
tions may of course be made, and the invention is not limited
to the specific forms or arrangement of parts and steps
described herein, except insofar as such limitations are
included in the following claims. Further, it will be under-
stood that certain features and subcombinations are of utility
and may be employed without reference to other features
and subcombinations, all of which are contemplated by and
are within the scope of the claims.

What is claimed and desired to be secured by Letters
Patent is as follows:

1. An application aid for debriding or cleansing of wounds
comprising a bendable application wand having a rear end
and a front end, a longitudinal direction, a front section
adjacent the front end, a rear section adjacent the rear end,
two opposite sides, and a cross section, said application
wand further comprising a flexible bending section between
the front section and the rear section, said bending section
having greater flexibility than the front section and/or rear
section wherein the front section holds a wound cleansing
head, the wound cleansing head comprising a fiber wound
cleansing pad or fiber wound cleansing wipe comprising
synthetic fibers.

2. The application aid according to claim 1, characterized
in that the front section of the application wand comprises a
fastening section for holding the wound cleansing head and
the rear section coniprises a grasping handle section

3. The application aid according to claim 2, characterized
in that the bending section of the application wand com-
prises a reduced cross section compared to grasping handle
section, and/or a notch or depression that extends in a
direction transverse to the longitudinal direction of the
application wand, said reduced cross section and/or notch
provide increased flexibility to the bending section.

4. The application aid according to claim 2, where the
grasping handle section extends over more than /5 and less
than % of the longitudinal direction of application wand and
the fastening section extends over more than %5 and less than
14 of the longitudinal direction of the application wand.

5. The application aid according to claim 1, characterized
in that a bending force of between approximately 60 Newton
(N) and approximately 15 N acting on the application wand
perpendicular to its longitudinal direction results in a flex-
ural elongation of approximately 5%.

6. The application wand according to claim 5, where the
flexural elongation of approximately 5% results from a
bending force of between 21 N and approximately 33 N.

7. The application aid according to claim 1, characterized
in that the application wand is deflected by 5 mm to 8 mm
when a bending force of between 21 N and 45 N is applied
to the bending section perpendicular to the longitudinal
direction of the application wand, the bending force applied
using a 3 point bending device having two supports and a
span between the supports, where the length of span between
supports is between 40 mm and 60 mm.

8. The application aid according to claim 1, characterized
in that the application wand has an elongation at break of
between 6% and 50%.

9. The application aid according to claim 8, where the
application wand has an elongation at break of 16%.

10. The application aid according to claim 1, character-
ized in that the application wand resists breaking when a
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bending force is applied to the bending section perpendicu-
lar to the longitudinal direction of the application wand
causing a deflection of the application wand of up to 20 mm,
the bending force applied using a 3 point bending device
having two supports and a span between the supports, where
the length of span between supports is between 40 mm and
60 mm.

11. The application aid according to claim 2, wherein said
synthetic fibers have a fiber strength of between 0.5 dtex and
20 dtex.

12. The application aid according to claim 1, character-
ized in that the fiber wound cleansing pad or wipe comprises
at least one support layer and threads arranged on the
support layer, the threads protecting longitudinally from the
support layer to form a pile with a pile height of between 3
mm and 30 mm, at least some of the threads comprising ends
or end faces extending away from the support layer at an
angle to their longitudinal projection.

13. The application aid according to claim 12, where the
ends or end faces of the threads are cut off.

14. The application aid according to claim 2, character-
ized in that the wound cleansing head completely encircles
or envelopes the fastening section of the application wand.

15. The application aid according to claim 2, where the
force required to remove the wound cleansing head from the
fastening section in the direction of the longitudinal direc-
tion of the application wand is more than 25 N.

16. The application aid according to claim 15, where the
force required to remove the wound cleansing head from the
fastening section in the direction of the longitudinal direc-
tion of the application wand is 70 N or more.

17. The application aid according to claim 2, character-
ized in that the wound cleansing head comprises a lower
edge facing the grasping handle section and a front edge
opposite the lower edge of the wound cleansing head, the
lower edge comprising a reach-through opening to facilitate
insertion of the application wand into the wound cleansing
head, and the fastening section of the application wand
comprises projections that help keep the inserted application
wand from sliding back through the reach-through opening.

18. The application aid according to claim 2, where a
lower edge of the wound cleansing head is fastened to the
fastening section with one or more fastening seams located
on one or both sides of the application wand, and/or with at
least one seam on a front edge of the wound cleansing head.

19. The application aid according to claim 18, character-
ized in that at least one or more of the fastening seams
comprises an X-ray contrast thread.

20. The application aid according to claim 2, the fastening
section further comprising a first side and opposite second
side and an opening extending from first to second side of
the fastening section through which a portion of wound
cleansing head arranged on one side of the application wand
is sewn to another portion of the wound cleansing head
arranged on the opposite side of the application wand.

21. The application aid according to claim 1, character-
ized in that the wound cleansing head is fastened to the
application wand with a holding device selected from the
group consisting: of a bonding agent, an ultrasonic weld, a
releasable click system, a hook and loop fastener, a molded
closure, and one or more barbs.

22. The application aid according to claim 17, character-
ized in that a distance between the front edge and lower edge
of the wound cleansing head is between 3 cm and 10 cm.
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23. The application aid according to claim 1, character-
ized in that wound cleansing head further comprises a width
perpendicular to the longitudinal direction of application
wand and the width of the wound cleansing head is between
1 cmand 5 cm.

24. The application aid according claim 1, characterized
in that the application wand comprises a length scale for
determining depth of a wound.

25. The application aid according to claim 2, character-
ized in that the grasping handle section of the application
wand comprises a profile to increase skid resistance, the
profile selected from the group consisting of a corrugation,
a cross section that increases toward the rear end of the
application wand and an ergonomic shape.

26. The application aid according to claim 2, character-
ized in that the grasping handle section of application wand
is sectionally bent or curved to improve handling.

27. Application aid according to claim 1, characterized in
that a total length of the application wand is 10 cm or more
and 20 cm or less.

28. Application aid according to claim 1, characterized in
that at least a portion of the bending section comprises a
material of lower flexural rigidity than the rigidity of the
front section and rear section of the application wand.

* % % k¥

Nov. 2, 2017



THMBW(EF)

BT84 OB R A #EBD
US20170312048A1 NI (»&E)B
US15/244020 RiEHR

patsnap

2017-11-02

2016-08-23

HRRE(ERNR)AGE) FEFEROBBRAF
B (T M) A(F) % & & RAUSCHER GMBH

LFHEFEMNDAGFE) T2 &RAUSCHER GMBH

[#R1& B8 A NOELL CORINNA
HARREITHER WOLFGANG
TUERTSCHER MARKO
EBHA NOELL, CORINNA
HARREITHER, WOLFGANG
TUERTSCHER, MARKO
IPCH %5 A61B90/80 A61M35/00 A61M3/02 A61B90/00
CPCH¥%E A61B90/80 A61M35/003 A61M2205/586 A61M3/0279 A61B2090/3966 A61B90/39 A61F13/38
A61B2017/320072 A61F15/008 A61B17/32 A61B2017/320004 A61B2017/320012 A61F2013/00531
£ £ 202016002788 2016-04-28 DE
H T 3Rk US10149735
IEheE Espacenet USPTO
HE(R) 150

RERESR—MATETONEERABT. ERABFIAETRATE
BIF/EEEG D, BEGOARNKK. REAXANNAREDEES
ERUEFTRETENERE AT ARIRBHEONEL , WRE
OB ERNRKE,



https://share-analytics.zhihuiya.com/view/0915c3da-c8e0-4499-af51-60200e264b06
https://worldwide.espacenet.com/patent/search/family/056364129/publication/US2017312048A1?q=US2017312048A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170312048%22.PGNR.&OS=DN/20170312048&RS=DN/20170312048

