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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This International Application claims the benefit of, and priority from, U.S. Patent
Application No. 62/886,594, filed August 14, 2019.

FIELD OF THE DISCLOSURE

[0002] The disclosure relates generally to a device configured to protect a winged capsule
from damage.

BACKGROUND OF THE DISCLOSURE

[0003] Kexxtone is a controlled release formulation of monensin (as monensin sodium)
contained in a plastic capsule equipped with retaining wings. Slowly releasing monensin from
an opening at the distal end of the capsule, the capsule will remain effective for an average of
95 days after administration in lactating dairy cattle. To administer monensin, the wings of the
winged capsule are folded down along the body of the capsule and then placed in an
administration tool. The administration tool containing the winged (folded) capsule is
introduced into the animal's mouth, then the administration tool is triggered by pressing a
plunger to expel the winged capsule into the pharynx of the animal, at which time the wings,
which are flexible and resilient, expand and contact the pharynx to keep the winged capsule in
place and prevent regurgitation of the winged capsule by the animal.

[0004] The wings are flexible and resilient to enable insertion and self-expansion, and to
maintain the capsule in position while also preventing tissue damage. The capsule has a
rounded top, or dome, and the wings are attached to the center of the dome. The rounded
shape of the dome along a plane traversing the wings, or folding plane, facilitates folding of the
wings, therefore the attachment surface, or joint, is minimized to maximize flexing of the wings
while maintaining a small profile suitable for insertion into the pharynx. The joint may comprise
a small amount of material forming a neck between the wings and the surface of the dome.

[0005] After manufacture, multiple winged capsules are placed inside packaging, typically a
bag. Placing of winged capsules in a bag is illustrated in FIG. 13. It has been found that in the
process of packaging the winged capsule and transporting the bags, wings might bend near
the joint (where the wings are substantially rigid) past the point of material yield, at which point
they no longer recover their functional shape. Wings bent past the point of material yield are
shown in FIGS. 14 and 15. The bent wings might also break and separate from the bolus. The
damaged devices must be discarded taking care that they are properly disposed in light of their
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content. An economical solution is needed to prevent damage to the winged capsules to
reduce waste and disposal costs.

US4416659 A discloses a sustained release capsule having bendable arms for ruminants, and
forms the basis for the two-part form of claim 1.

SUMMARY OF THE DISCLOSURE

[0006] An arrangement of a winged capsule and a wing protector, a method of protection of
the winged capsule, and a wing protector are provided herein. The wing protector is suitable to
prevent damage to the winged capsule.

[0007] In a first aspect, the disclosure provides an arrangement for delivery of a substance to
an animal. In a first embodiment of the first aspect, the arrangement comprises a winged
capsule including a capsule and wings, the capsule being adapted to deliver the substance to
the animal, and the wings affixed to the capsule and operable to fold for insertion into the
animal and to expand after insertion; and a wing protector including a slot sized and configured
to receive at least a portion of each of the wings and removably attach the winged capsule to
the wing protector.

[0008] In variations of the first embodiment, the wing protector may comprise a top wall, a
lateral wall extending from the top wall, and a wing retainer extending from the lateral wall to
form, together with the top wall, the slot.

[0009] The wing retainer may be sized and shaped to form a wing well.

[0010] The wing protector may comprise an opposite lateral wall opposite to the lateral wall
and extending from the top wall, and an opposite wing retainer extending from the opposite
lateral wall to form an opposite slot, the slot and the opposite slot forming a channel.

[0011] The slot and the opposite slot may be parallel to each other along a longitudinal axis of
the wing protector.

[0012] The wing protector may include a dome cage in the lateral wall and the wing retainer,
the dome cage having a length along a longitudinal direction greater than a diameter of the
neck.

[0013] The wing protector may be made from a flexible material that is sufficiently flexible
along a transverse direction to enable flexure of the top wall to expand a gap between the wing
retainer and the opposite wing retainer until the gap is greater than a width of the wings,
thereby enabling insertion of the wings through the expanded gap into the channel.

[0014] In another variation of the first embodiment, the wing retainer is coextensive with the
top wall.
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[0015] In a further variation of the first embodiment, the wing retainer further includes a dome
cage formed by a cutout in the wing retainer.

[0016] In a second embodiment of the first aspect, the arrangement comprises a winged
capsule including a capsule and wings, the capsule being adapted to deliver the substance to
the animal, and the wings affixed to the capsule and operable to fold for insertion into the
animal and to expand after insertion; and a wing protector including a slot sized and configured
to receive at least a portion of each of the wings and removably attach the winged capsule to
the wing protector, wherein the wing protector further includes a bottom wall extending from
the lateral wall opposite the top wall to form the slot therebetween.

[0017] In a second aspect, a method of protection of a winged capsule is provided. In a first
embodiment of the second aspect, the method comprises providing an arrangement
comprising: a winged capsule including a capsule and wings, the wings connected to the
capsule and adapted to fold for insertion into an animal and to expand after insertion, and a
wing protector including a slot sized and configured to receive at least a portion of each of the
wings and removably attach the winged capsule to the wing protector. The method further
comprises removably attaching the winged capsule to the wing protector to form a protected
winged capsule; inserting a plurality of the protected winged capsule into a bag; removing one
of the protected winged capsule from the bag; and removing the wing protector from the
protected winged capsule.

[0018] In a third aspect, a wing protector to protect a winged capsule including a capsule and
foldable wings affixed to the capsule is provided. In some embodiments, the wing protector
comprises: a top wall; a lateral wall extending from the top wall; and a slot sized and shaped to
receive at least a portion of each of the wings and removably attach the winged capsule to the
wing protector, the slot formed in part by the top wall and the lateral wall.

DESCRIPTION OF THE DRAWINGS

[0019] The following detailed description of various embodiments will be better understood
when read in conjunction with the appended drawings. It should be understood, however, that
the invention is not limited to the precise arrangements and instrumentalities of the
embodiments shown in the drawings.

FIG. 1 is a perspective view of an embodiment of an arrangement, in an assembled state,
comprising a winged capsule and a wing protector;

FIG. 2 is a side view of an embodiment of a winged capsule;

FIGS. 3-6 are perspective, transverse side, longitudinal side, and longitudinal side cross-
section views of an embodiment of a wing protector;
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FIGS. 4A is a transverse side view of another embodiment of a wing protector;

FIG. 7 is a bottom view of the arrangement of FIG. 1 showing a wing protector mounted on a
winged capsule,

FIG. 8 is a perspective view of another embodiment of an arrangement, in an assembled state,
comprising a winged capsule and a wing protector;

FIGS. 9-12 are perspective, transverse side, longitudinal side, and longitudinal side cross-
section views of another embodiment of a wing protector;

FIG. 13 is a perspective view of a stage of packaging of multiple winged capsules without wing
protectors; and

FIGS. 14 and 15 are perspective views illustrating material yield locations on wings.

[0020] In the drawings, corresponding reference characters indicate corresponding parts,
functions, and features throughout the several views. Although the drawings represent
embodiments of various features and components according to the present invention, the
drawings are not necessarily to scale and certain features may be exaggerated in order to
better illustrate and explain the present invention. However, the invention is not limited to the
precise arrangements and instrumentalities of the embodiments shown in the drawings.

DETAILED DESCRIPTION OF DISCLOSED EMBODIMENTS

[0021] For the purposes of promoting an understanding of the principles of the invention,
reference will now be made to the embodiments illustrated in the drawings, which are
described below. The embodiments disclosed below are not intended to be exhaustive or limit
the invention to the precise form disclosed in the following detailed description. Rather, the
embodiments are chosen and described so that others skilled in the art may utilize their
teachings. It will be understood that no limitation of the scope of the invention is thereby
intended. The invention includes any alterations and further modifications in the illustrated
devices and described methods and further applications of the principles of the invention as set
forth in the claims.

[0022] FIG. 1 is a perspective view of an embodiment of an arrangement (or protected winged
capsule) 10, in an assembled state, comprising a winged capsule 12 and a wing protector 20.
FIG. 2 is a side view of an embodiment of the winged capsule shown in FIG. 1. Winged
capsule 12 includes a capsule 14 having a dome 15 and including, wings 16, a substance 17 in
capsule 14, and a joint 18, optionally a neck, connecting wings 16 with capsule 14. A
stabilization surface 19 (described below) is indicated by a dashed line on dome 15. It should
be understood that stabilization surface 19 (illustrated by a line but encompassing the
surface(s) of the wing protector that contacts the capsule, as discussed below (which area
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encompasses line 19) does not form part of the prior art and is illustrated merely to exemplify
use of the novel and non-obvious wing protector describe herein. The substance may
comprise monensin or other medicaments, vitamins, and any other substance suitable for
delivery over extended periods of time.

[0023] FIGS. 3-6 are perspective, transverse side, longitudinal side, and longitudinal side
cross-section views of an embodiment of wing protector 20. Wing protector 20 includes a top
wall 22, a lateral wall 24 extending therefrom toward capsule 14 (downward in FIG. 1), a wing
retainer 26 extending inward from lateral wall 24, an opposite lateral wall 28 extending from top
wall 22 toward capsule 14 (downward), and an opposite wing retainer 30 extending inward
from lateral wall 28. A gap 34 is defined as the smallest distance between wing retainer 26 and
opposite wing retainer 30. Top wall 22, lateral wall 24, and wing retainer 26 form a slot 27. Top
wall 22, opposite lateral wall 28, and opposite wing retainer 30 form a slot 31. Slots 27 and 31
(best seen in FIG. 4) define a channel 32 between them. Slots 27 and 31, and channel 32, are
sized and configured to receive a portion of wings 16.

[0024] Optionally, a transverse slot made across wing retainer 26, opposite wing retainer 30,
lateral wall 24, and opposite lateral wall 28, forms a dome cage 36. In one variation,
longitudinal ribs are added on the top surface of the top wall to add longitudinal stiffening to the
wing protector. The longitudinal ribs may extend from end to end or only extend partly from the
center of wing protector 20 to an intermediate point along each wing, past the yield areas
(described below). Addition of longitudinal ribs may enable reductions in the thickness of the
top wall while adding longitudinal stiffness and reducing transverse stiffness.

[0025] In various embodiments described herein above and below, dome cage 36 is omitted.
In one variation, longitudinal ribs are added on the top surface of the top wall.

[0026] In further various embodiments described herein above and below, dome cage 36 is
provided, but the lateral walls are only partly cut, so that a portion of each lateral wall
(connecting the top wall) remains, which stiffens the top wall while still permitting mounting on
the wings without interference with the capsule. In one variation, longitudinal ribs are added on
the top surface of the top wall.

[0027] Wing retainers described herein may have any combination of shape and material
sufficient to enable mounting of the wing protector on the wings, retaining of the wing protector,
and removing of the wing protector. The material of the wing protector may comprise
polymers. Example polymers include polypropylene and nylon. Stiffeners may be added to
form a composition of stiffeners and polymers. Example stiffeners include glass bead and
fibers. Example fibers include glass and carbon fibers. In the present embodiment, wing
retainers 26 and 30 are depicted as barbs increasing in thickness as they extend inwardly
(toward channel 32). The combination of the material flexibility and barb shape enables wing
protector 20 to flex slightly to receive the wings and also permits removal of the wings. The
thickness of the barb can be increased, thereby reducing gap 34, to increase the force
required for mounting or removal. The thickness of top wall 22 can also be increased or
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reduced to affect flexure of wing protector 20.

[0028] FIG. 4Aillustrates a variation of the present embodiment, wing protector 20A, in which
wing retainers 26A and 30A are shaped as arcuate protrusions protruding from walls 24, 28.
The arcuate protrusions and the barbs provide a gap larger than the width of the wings at the
most distal (relative to the top wall) edge of the wing retainer and a gap smaller than the width
of the wings along their height, which may be referred to, collectively, as a "wing well" 29. Wing
well 29 facilitates initiation of mounting and guides the wing into slot 32 as force is applied to
overcome the resistance to insertion provided by the wing retainers. Thus, a wing protector
may comprise a wing well of various shapes. The wing well may extend along the length of the
wing protector or along portions thereof.

[0029] After assembly, if a force is applied to one (first) wing, the combination of the opposite
(second) wing and the wing protector will provide an opposing force to protect the first wing. In
some variations, the corners of wing retainer 26 and opposite wing retainer 30 (on each side of
the transverse slot) provide four contact points for stabilization surface 19 of dome 15. The
four contact points reduce the risk of damage by providing lateral support from dome 15 and,
also relying on each wing and respective portion of wing protector 20 supporting the opposite
wing, to keep wings 16 and capsule 14 aligned, preventing or limiting twisting of joint 18 or
bending of one or both of wings 16 near where the wings contact the joint.

[0030] In one variation of the present embodiment, wing protectors 20, 20A (and wing
protector 38, described below) comprises a single-piece of polymer material.

[0031] In some embodiments, wing protector 20 is removably attached to wings 16 by
mounting wing protector 20 onto the wings from the top, allowing the wing retainers to slide
past the edges of the wings. Wing protector 20 may flex slightly while being pressed onto the
wings and may then regain its unflexed shape to remain mounted onto the wings. Before use,
wing protector 20 is pulled in the reverse direction.

[0032] FIG. 7 is a bottom view of the arrangement of FIG. 1 showing a protected winged
capsule 10 assembled as described above, by mounting wing protector 20 onto winged
capsule 12 from the top (from the wing side of winged capsule 12).

[0033] FIG. 8 is a perspective view of another embodiment of an arrangement, denoted by
numeral 10', in an assembled state, of a protected winged capsule comprising winged capsule
12 and a wing protector 40. Wing protector 40 differs from wing protector 20 in that it only has
a lateral wall on one side of top wall 22. FIGS. 9-12 are perspective, transverse side,
longitudinal side, and longitudinal side cross-section views of wing protector 40. Wing protector
40 includes top wall 22, a lateral wall 44 extending therefrom toward capsule 14 (downward),
and a bottom wall 46 extending inward from lateral wall 44. Top wall 22, lateral wall 44, and
bottom wall 46 form a slot 47 sized and configured to receive a portion of wings 16. Dome
cage 36 facilitates removable attachment of winged capsule 12 by insertion, in the transverse
direction, of wings 16 into slot 47 with dome 15 aligned with dome cage 36. A wing retainer 45
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is shown. The wing retainer may comprise any shape sufficient to facilitate entry of the wings
and removal thereof, as described above with reference to FIGS. 4 and 4A. Wing retainer 45
cooperates with bottom wall 46 to form a wing well 49. In a variation of the present
embodiment, an opposite wing retainer 45 is added to the bottom wall.

[0034] The wing retainers described herein do not need to be of matching lengths. One wing
retainer may have one length and the opposite wing retainer may have a different lengths. The
wing retainers may be provided in multiple portions. The multiple portions may overlap,
partially overlap or not overlap (e.g. a top portion is offset from a bottom portion). The portions
may be staggered, and their lengths configured, to obtain a desired resistance to insertion of
the wings.

[0035] FIG. 13 is a perspective view of a stage of packaging of multiple winged capsules 12
without wing protectors. A bag, or packaging, 50 is shown being filled by a person. As the
packaging is filled, or during transportation, twisting pressure can be applied to the wings,
which can break the wings and/or the joint. Wing protectors 20, 40 are configured to limit or
eliminate damage that results from such bending. In one variation, the edges of wing retainer
46 forming dome cage 36 contact stabilization surface 19 to provide additional support.

[0036] FIGS. 14 and 15 show wings bent near the joint. FIG. 14 illustrates a yield area 60, atop
the wing, resulting from the wing being bent downward. FIG. 15 illustrates a yield area 62,
below the wing, resulting from the wing being bent upward. As used herein, upward indicates a
direction away from the capsule and downward indicates a direction toward the capsule, in
both cases parallel to the longitudinal axis of the capsule. In both views it appears as if both
wings were bent in the same direction, which could result from pulling or pushing the capsule.
The wing protector, attached to both wings, would have prevented such bending, thus
preventing damage.

[0037] Except where a contrary intent is expressly stated, the terms "comprises," "comprising,"
"containing,” and "having" and the like mean "includes,” "including,” and the like, and are
generally interpreted to be open ended transition terms. The recitation of components,
structures, steps, or the like specifically listed following an open-ended transition term in no
way limit such claim to the components, structures, steps, or the like specifically listed. The

terms "consisting of" or "consists of" are closed transition terms.

[0038] Except where a contrary intent is expressly stated, the terms "first," "second,” "third,"
"fourth,” and the like in the description and in the claims, if any, are used for distinguishing
between similar elements and not necessarily for describing a particular sequential or
chronological order. It is to be understood that any terms so used are interchangeable under
appropriate circumstances such that the embodiments described herein are, for example,
capable of operation in sequences other than those illustrated or otherwise described herein.
Similarly, if a method is described herein as comprising a series of steps, the order of such
steps as presented herein is not necessarily the only order in which such steps may be
performed, and certain of the stated steps may possibly be omitted and/or certain other steps
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not described herein may possibly be added to the method.

[0039] Except where a contrary intent is expressly stated, terms are used in their singular form
for clarity and are intended to include their plural form.

[0040] Occurrences of the phrase "in one embodiment,” or "in one aspect," herein do not
necessarily all refer to the same embodiment or aspect.

[0041] While this invention has been described as having designs illustrated by embodiments
and examples, the present invention may be further modified within the scope of the claims.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o USE2386594 [0801])
o US4418659A [R0OS]
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PATENTKRAV

1. Anordning (10, 38) til indgivelse af et stof til et dyr, hvilken anordning omfatter:

en vingekapsel (12), der indbefatter en kapsel (14) og vinger (16), hvor kapslen er tilpasset til at
indgive stoffet (17) til dyret, og vingerne er fastgjort til kapslen og kan foldes for indfgring 1
dyret og udvides efter indfgring; kendetegnet ved

en vingebeskytter (20, 40), der indbefatter en spalte (27, 47), som er dimensioneret og udformet
til at modtage mindst en del af hver af vingerne og aftageligt fastggre vingekapslen til

vingebeskytteren.

2. Anordning ifglge krav 1, hvor vingebeskytteren (20) omfatter en gvre vaeg (22), en
sidevaeg (24, 44), der strekker sig fra den gvre veg, og en vingeholder (26), der strekker sig fra

sidevaeggen for sammen med den gvre vaeg at danne spalten (27).

3. Anordning ifglge krav 2, hvor vingeholderen er dimensioneret og udformet til at danne

en vingeudsparing.

4. Anordning ifglge krav 2, hvor vingebeskytteren (20) omfatter en modstaende sidevag
(28) modsat sidevaggen, og som strekker sig fra den gvre vaeg, og en modstaende vingeholder
(30), der straekker sig fra den modstaende sidevag for at danne en modstaende spalte (31), hvor

spalten og den modstaende spalte danner en kanal (32).

S. Anordning ifglge krav 4, hvor spalten og den modstaende spalte er parallelle med

hinanden langs en lengdeakse af vingebeskytteren.

6. Anordning ifglge krav 4, hvor vingekapslen omfatter en hals, der forbinder kapslen med
vingerne, og endvidere indbefatter et kuppelbur (36), der er dannet i sidevaggen, vingeholderen,
den modstaende sideveg (28) og den modstaende vingeholder, hvilket kuppelbur har en leengde
langs en lengderetning af vingebeskytteren, der er stgrre end en bredde af halsen malt langs

vingebeskytterens lengderetning.

7. Anordning ifglge krav 6, hvor vingebeskytteren er fremstillet af et fleksibelt materiale,
der er tilstrekkeligt fleksibelt langs en tvaerretning for at muligggre bgjning af den gvre vag for

at udvide en spalte (34) mellem vingeholderen og den modstaende vingeholder, indtil spalten er
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stgrre end en bredde pa vingerne, hvorved indfgring af vingerne ggres mulig gennem den

udvidede spalte ind i kanalen.

8. Anordning ifglge krav 2, hvor vingeholderen (46) er sammenfaldende med den gvre vag.

9. Anordning ifglge krav 2, og som endvidere indbefatter et kuppelbur (36) dannet af en

udskaring 1 vingeholderen.

10.  Anordning ifglge krav 2, hvor vingebeskytteren endvidere indbefatter en bundvag (46),

der strekker sig fra sidevaeggen (44) modsat den gvre vag for at danne spalten (47) derimellem.

11.  Anordning ifglge krav 10, hvor vingebeskytteren endvidere indbefatter en vingeholder

(45), der strekker sig fra den gvre veg mod bundvaggen.

12.  Anordning ifglge krav 10, hvor vingekapslen omfatter en hals, der forbinder kapslen med

vingerne, og endvidere indbefatter et kuppelbur (36) dannet af en udskaring i bundvaggen.

13.  Fremgangsmade til beskyttelse af en vingekapsel (12), hvilken fremgangsmade omfatter:
tilvejebringelse af en anordning (10, 38) ifglge et hvilket som helst af kravene 1 til 12;

aftagelig fastggrelse af vingekapslen til vingebeskytteren for at danne en beskyttet vingekapsel
(10', 38");

indfgring af en flerhed af den beskyttede vingekapsel i en pose;

fjernelse af én af den beskyttede vingekapsel {ra posen og

fjernelse af vingebeskytteren fra den beskyttede vingekapsel.

14.  Fremgangsmade ifglge krav 13, hvor vingebeskytteren omfatter en vingebeskytter ifglge
et hvilket som helst af kravene 2 til 12.

15.  Vingebeskytter (20, 40) til at samvirke med vingekapslen (12) defineret 1 krav 1, hvilken
vingebeskytter omfatter:

en gvre vaeg (22);

en sidevaeg (24, 44), der strekker sig fra den gvre vaeg; og
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en spalte (27, 47), der er dimensioneret og udformet til at modtage mindst en del af hver af
vingerne og aftageligt fastggre vingekapslen til vingebeskytteren, hvilken spalte er dannet delvist

af den gvre veg og sidevaeggen.

16.  Vingebeskytter ifglge krav 15, og som endvidere omfatter en vingeholder (26), der
straekker sig fra sidevaeggen for ssammen med den gvre vaeg at danne spalten (27),

og som eventuelt endvidere omfatter en modstaende sidevaeg (28) modsat sidevaeggen, og som
streekker sig fra den gvre vaeg, og en modstaende vingeholder (30), der strekker sig fra den
modstaende sidevag for at danne en modstaende spalte (31), hvor spalten og den modstaende
spalte danner en kanal (32),

eventuelt hvor spalten og den modstaende spalte er parallelle med hinanden langs en leengdeakse

af vingebeskytteren.

17.  Vingebeskytter ifglge krav 15, og som endvidere omfatter en bundvag (46), der strekker
sig fra sidevaeggen (44) modsat den gvre vag for at danne spalten (47) derimellem, og som
eventuelt endvidere omfatter en vingeholder (45), der strekker sig fra den gvre vaeg mod

bundvaeggen.

18.  Vingebeskytter ifglge krav 15, og som endvidere omfatter en bundvag (46), der strekker
sig fra sidevaeggen (44) modsat den gvre vag for at danne spalten (47) derimellem,
eventuelt hvor vingekapslen omfatter en hals, der forbinder kapslen med vingerne, hvor

vingebeskytteren endvidere omfatter et kuppelbur (36) dannet af en udskaring 1 bundveggen.
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