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FIG. 1

a medication, a release mechanism mechanically coupled to the ampule, and a topical ap-
plicator attached to the reservoir. The release mechanism is configured to, upon activation,
apply a mechanical force that causes the ampule to break and the medication to be released.
The released medication can be retained by the topical applicator and delivered to a wound.
The medication may comprise tranexamic acid. The device can be used to treat wound and
reduce bleeding of a wound.
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TITLE

DEVICES FOR BLEEDING REDUCTION AND METHODS OF MAKING AND USING
THE SAME

CROSS-REFERENCE TO RELATED APPLICATION

0001} This application claims the benefit of prionty to U.S. Provisional Application No.
63/007,543, fited on Apnl 9, 2020, which is herein incorporated by reference in s entirety

for all purposes.

FIELD OF INVENTION

[66G2] The present invention relates generally to devices having topical applicators, and
mwore specifically to devices having topical applicators for reducing bleeding of @ wound

and/or achieving hemostasis at a wound.

BACKGROUND OF THE INVENTION

{0003} Health professionals continue to encourage patients with roinor injuries to seek
medical attention at primary care chinics, urgent care centers, and hospital emergency rooms.
Many urgent care centers are not open twentv-four hours per day and seven davs per week
(24/73. Additionally, rural areas may have limited avatlability of these urgent care centers. A
common type of visit to a hospital emergency room or urgent care center is a wound
requiring cessation of bleeding, especially patients on a vaniety of anticoagulant or
entiplateiet madications. As the population ages, more patients require these medications for

a variety of conditions,

[0004] Betier moethods and devices are needed to allow patients, family roembers, and/or
caretakers 1o safely treat at home, or at the place of the injury, minor wounds requiring the

cessation of bleeding.

SUMMARY OF INVENTION

16065 Some of the main aspects of the present invention are sunmunarized below. Additional

aspects are described in the Detailed Description of the Invention, Drawings, and Claims
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sections of this disclosure. The description in each section of this disclosure is intended {0 be
read in conjunciion with the other sections. Furthermore, the various embodiments described
i each section of this disclosure can be combined in varous different ways, and all such

combinations are intended to fall within the scope of the present invention.

{30386} The invention provides a device and methods for treating wounds and reducing

bleeding of a wound.

{3087} In one aspect, the inveniion provides devices for delivering a medication to a wound.
In embodiments of the invention, the devices comprise: (a) a reservoir comprising a closed
end, an open end, walls between the closed end and open end that have an outer surface and
an inner surface, and a longitudinal axis extending from the closed end {0 the open end; (b) an
ampule contained within the reservoir, wherein the aropule comprises the roedication and 15
comprised of a material that can be punctured or broken; (¢} a release mechanism comprised
in the reservoir, the release mechamsm being configured {0 apply a mechanical force to the
ampute upon activation of the release mechanism, wherein application of the wechanical
force to the ampule directly or indirectly causes the ampule to break or puncture, and the
medication to be released; and {d} a topical applicator attached to the open end of the
reservoir, wherein the topical apphicator comprises a material capable of retaining the

medication released from the ampule.

6008} Tn some embodiments, the aropule comprises a body portion and a neck portion, in
which the neck portion is thinner than the body portion. In certain embodiments, the ampule
is oriented in the reservoir such that the neck portion 1s positioned closer to the open end of
the reservoilr and the body portion is positioned closer to the closed end of the reservoir. In

preferred embodiments, the ampule comprises a glass ampule.

{6609} In some embodiments, the inner surface of the wall of the reservoir comprises an
abutment located adjacent fo the ampule. In some embodiments, the abuiment is located
adjacent to the neck portion of the ampule. In certain ernboduments, the abutroent comprises
an inchine plane. In further embodiments, the release mechanism i1s positioned at the closed
end of the reservoir, and the application of the mechanical force to the ampule upon
activation of the release mechanism causes the ampule, preferably the neck portion of the
ampule, to contact the abutment and results in the ampule breaking, preferably breaking at the

neck portion.
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{6618 In some embodiments, the release mechanism is positioned af the wall of the
reservoir, and the application of the mechanical force to the ampule upon activation of the

release mechanism causes the ampule to break, preferably break at the neck portion.

16611 In embodiments of the invention, the devices comprise; {a} a reservoir comprsing a
closed end, an open end, walls between the closed end and open end that have an suter
surface and an inner surface, and a longitudimal asis extending from the closed end to the
open end; in which the reservoir is configured to contain an ampule comprising a roedication;
{b} a release mechanism comprised in the reservoir, the release mechanism being configured
1o apply a mechanical force to the ampule upon activaiion of the release mechanism, wherein
application of the mechanical force to the ampule directly or indirectly ¢auses the ampule to
break or puncture, and the medication to be released; and {¢) a topical apphicator attached to
the open end of the reservoir, wherein the topical applicator comprises a material capable of

retaining the medication released from the ampule.

0812} In some embodiments, the reservoir is configured to contain an ampude that coraprises
a body portion and a neck portion, 1n which the neck portion is thirmer than the body portion.
In certain embodiments, the reservoir is configured to contain an aropule that is ortented in
the reservoir such that the neck portion is positioned closer to the open end of the reservoir
and the body portion 15 positioned closer to the closed end ol the reservouwr. o preferred

embodiments, the reservoir is configured to contain an ampule comprising a glass ampule.

[6613] In some embodimenis, the inner surface of the wall of the reservoir comprises an
abutment that is configured to be located adjacent to the ampule when the ampule is
contained 1o the reservoir. fu some ernhodiments, the abutment 1s configured to be located
adjacent to the neck portion of the ampule. In certain embodiments, the abutment comprises
an incline plane. In further embodiments, the release mechanism is positioned at the closed
end of the reservoir and, when an ampule 19 installed and contained in the veservoir, the
application of the mechanucal force to the aropule upon activation of the release mechanisro
causes the ampule, preferably the neck portion of the ampule, to contact the abuwiment and

results in the ampule breaking, preferably breaking at the neck portion.

(3614 In some embodiments, the release mechanism is positioned at the wall of the reservoir
and, when an ampule is installed and contained in the reservoir, the application of the
mechanical force to the ampule upon activation of the release mechanism causes the ampule

1o break, preferably break at the neck portion.
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[6615] In embodiments of the invention, the release mechanism is activated by applving a
force to the release mechanism, such as the force that can be generated by a thumb or finger

of one hand.

[6616] In some embodiments, one or more portions of the outer surface of the reservoir of the
devices comprise a surface feature that aids i gripping or holding the device. In certain
embodiments, the surface feature comprises one or more ridges. In certain embodiments, the
surface feature comprises a textured surface.

{3817 In some embodiments, the reservoir comprises one or more tabs on the imner surface
of the walls of the reservoir that maintain, or are configured to maintain, the position of the
ampule within the reservoir.

16618} In some embodiments, the medication comprises an antifibrinolytic. In certain
embodiments, the antifibnnolytic is selected from tranexamic acid, aminocaproic acid, and
the medication protamine sulfate. In preferred embodiments, the antifibrinolviic is
tranexamic acid.

6819} In some embodiments, the topical applicator is attached to the reservolr via a fixation
plate. In certain ernbodiroents, the fixation plate 1s attached to the reservowr by an adhesive or
welding.

(6628 In some embodiments, the topical applicator comprises a foam or sponge. In
preferred embodiments, the lopical applicator comprises a foam,

6021} To some embodiments, the topical applicator s removably attached to the reservoir.
16622 In some embodiments, the topical applicator comprises a medication pad and a blood
absorption pad, and a divider therebetween. In certain embodiments, the topical applicator is
configured such that only the medication pad 13 positioned {o receive the medication {rom the
ampule.

(3623} In some embodiments, a filter is positioned above the topical applicator.

[6624] In some embodiments, the devices further comprise an applicator cap that is
configured to fit over the {opical applicator.

(6625 In anocther aspect, the invention provides methods involving the devices of the
mvention. o embodiments of the invention, the method is of treating a wound 10 a subject in

need thereof, reducing bleeding of a wound in a subject in need thereof, controiling bleeding
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of a wound in a subject in need thereot, treating a wound having excess bleeding of a wound
i a subject in need thereof, delivering a medication to a wound in a subject in need thereof,
treating post-surgical or post-procedural external bleeding in a subject in need thereof, or

freating a post-surgical or post-procedural wound in a subject in need thereof.

[6626] In some embodimenis, the method comprises obtaining the device of the invention
comprising a reservoir, ampule, release mechanism, and topical applicator; activaiing the
release mechanism of the device to release the medication in the aropule of the device and
expose the topical applicator to the medicanon; and applying the topical applicator of the

device 1o the wound.

16627} In some embodiments, the method comprises obtaining the device of the invention
comprising a reservolr, ampule, release mechanism, and topical applicator; applying the
topical applicator of the device to the wound; and activating the release mechanism of the
device to release the medication in the ampule of the device and expose the topical applicator

to the medication.

[3028] In some embodiments, the method comprises oblaining the device of the mvention
comprising a reservoir, release mechanism, and fopical applicator, and obtaining an ampule;
installing the ampule into the device: activating the release mechanism of the device to
release the medication in the ampule of the device and expose the topical applicator to the

medication; and applying the topical applicator of the device 1o the wound.

16629 In some embodiments, the method comprises obtaining the device of the invention
COMprising a reservoir, release mechanism, and topical applicaior, and obtaining an ampule;
msialling the ampule into the device; applying the topical applicator of the device {0 the
wound; and activating the release mechanism of the device to release the medication m the

ampule of the device and expose the topical applicator to the medication.

[6G38] In some embodiments, the method further comprises removing the topical applicator
from the device and fixating the topical applicator to the wound. In certain erpbodiments, the

topical applicator is fixated to the wound using a bandage, paich, film, or surgical dressing.

16631 In some embodiments, the method is performed by the subject in need of the

g, the controlling of bleeding, or the delivery of the

0

treatment, the reduction in bleedin

medication. In certain embodiments, the subject was faking, was prescribed, 1s taking, or 18
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prescribed, an anticoagulant therapy. In certain embodimenis, the subject was admunistered,

i3 administered, or i3 to be adminisiered, ong or more antiplatelet therapies.

16632} In vet another aspect, the ivention provides a kit In embodiments of the invention,
the kit comprises {a} a device of the invention comprising a reservoir, ampule, release
mechanism, and topical applicator; and (b} instructions on how to use the device according to

the methods of the invention.

3633 In other embodiments, the kit comprises {3} a device of the mvention comprising a
reservolr, release mechanism, and fopical applicator; {(b) an arapule of the ovention; and
{c) instructions on how to use the device and ampule according to the methods of the

mvention.

[6634] Tn some embodiments, the kit further comprises a container for disposal of the device,

BRIEF DESCRIPTION OF THE DRAWING FIGURES

163635] The present disclosure will be further explained with reference 1o the attached
drawing figures, wherein like stroctures are referred to by like numerals throughout the
several views. The drawing figures shown are not necessarily 1o scale, with emphasis instead
generally being placed upon illustrating the principles of the present disclosure, and some
features may be exaggerated to show details of particular components. In addition, any
measurements, specifications, and the like shown in the drawing figures, or described below,
are mtended to be dlustrative, and not restrictive. Therefore, specific structural and
functional details disclosed herein are not to be interpreted as himiting, but merely as a
representative basis for teaching one skilled in the art to vaniously employ the devices of the

present jnvention and methods of thewr use.

(0836} FIG. 11s a perspective view of a device according to embodiments of the present
invention, in which the release mechanism is at the closed end of the reservoir and is

activated by applying a mechanical force o the release mechanism.
[6637] FIG. 215 a cut-away view of a device according to embodiments of the present
mvention, in which the device comprises a reservoir, ampuie, release mechanism, and topical

applicator; and in which the release mechanism is at the closed end of the reservoir.



WO 2021/207698 PCT/US2021/026714

[6G38] FIG. 318 a cut-away view of a device according to embodiments of the present
mvention, i which the device comprises a reservoir, ampule, release mechanism, and topical
applicator; and in which the release moechanismi s at the closed end of the reservoir and

comprises at cuter portion and an inner portion,

16639 FIG. 4 15 a perspective view of a device according to embodiments of the present

mvention, in which the release mechanism is at the wall of the reservoir.

[30640] FIG. 519 a cut-away view of a device according io embodiments of the present
mvention, mn which the device comprises a reservoir, ampule, release mechanism, and topical

applicator; and in which the release mechamism is at the wall of the reservoir.

(6841 FIG. 6 13 a perspective view of a device according o embodiments of the present
mvention, in which the release mechamsm g at the closed end of the reservoir and is

activated by rotating the release mechanism.

160642] FIG. 7 15 a cut-away view of a device according to embodiments of the present
invention, i which the device comprises a reservoir, ampule, release mechanism, and topical
applicator; and in which the release mechamism 1s at the closed end of the reservoir and is

activated by rotating the release mechanism.

[GG43] FIG, 815 a cut-away view of a device according to embodiments of the present
invention, in which the device comprises a reservoir, ampuie, release mechanism, and fopical
applicator; and in which the release mechanism is at the closed end of the reservoir and is

activated by rotating the release mechanism, which activates a spring.

3044] FIG. 9 15 g perspeciive view of a topical applicator according to embodiments of the
present invention, in which the topical applicator comprises a medication pad and a blood

absorption pad.

[3045] FIG, 19018 a cut-away view of a device according 1o emnbodiments of the present
nvention, in which the device comprises a reservoir, release mechanism, and topical
applicator; and in which the release mechanism is af the closed end of the reservoir.
[6646] FIG. 11 15 a cut~-away view of g device according to embodiments of the present
mvention, in which the device comprises a reservoir, release mechanisro, and topcal

applicator; and in which the release mechanism is at the wall of the reservoir.
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[6847] FIG. 1215 a cut-away view of a device according to embodiments of the present
mvention, in which the device comprises a reservoir, release mechanism, and topical
applicator; and in which the release roechanismiis at the closed end of the reservoir and 1s
activated by rotating the release mechanisn.

[60648] FIG. 13 15 a cut-away view of a device according 1o embodiments of the present
mvention, i which the device comprises a reservorr, release mechanism, and topical
applicator; and in which the release mechanism 1s at the closed end of the reservoir and is

activated by rotating the release mechanism, which activates a spring.

DETAILED DESCRIPTION OF THE INVENTION

[664%] The present invention relates to devices and their use to treat and/or reduce bleeding

of a wound.

16656] The devices are used to deliver medication to the wound in order o treat or reduce
bleeding of the wound. The devices are advantageously easv {0 use, and can be operated by
persons with or without medical training, mchuding at home or any other non-

hospital/roedical facility setting.

Definitions

16651} The phraseology or terminology in this disclosure is for the purpose of description
and not of limitation, such that the termunology or phraseclogy of the present specification is
1o be interpreted by the skilled artisan in light of the teachings and guidance,

ERINES 25

1663521 As used in this specification and the appended claims, the singular forms “a,” “an,
and “the” include phural referents, unless the context clearly dictates otherwise. The terms
“a” {or “an”} as well as the {erms “one or more” and “at least one” can be used

interchangeably.

[GG53] Furthermore, “and/or” is to be taken as specific disclosure of each of the two specified
features or components with or without the other. Thus, the term “and/or” as used in a phrase
such as “A and/or B” 15 intended to include A and B, A or B, A (alone), and B (along).

Likewise, the term “and/or” as used n a phrase such as “A, B, and/or C7 s intended to



WO 2021/207698 PCT/US2021/026714

include A B andC, A B orCAorB Ao CBorCAand B, Aand C;Band C A

N

{alone), B {(alone}; and C (alone}.

[6654] Wherever embodiments are described with the language “comprising,” otherwise
analogous embodiments described in terms of “consisting of ™ and/or “consisting essentially

ot are included.

[6655] Units, prefixes, and symbols are denocted in their Sysiéme International de Unites (81}
accepted form. Numernc ranges are inclusive of the numbers defining the range, and any
mdividual value provided herein can serve as an endpont for a range that includes other
individual values provided herein. For example, aset of values such as 1,2, 3, 8, 9, and 10 1s
also a disclosure of a range of mumbers from 1-10, from 1-8, from 3-9, and so forth,
Likewise, a disclosed range is a disclosure of each individual value encompassed by the

range. For example, a stated range of 5-10 13 also a disclosure of 5, 6, 7, 8, 9, and 10.

[6656] A “subject” or “individual” or “patient” is any subject, particularly 2 mammalian
subject, for whom diagnosis, prognosis, or therapy is desired. Mammalian subjects include
humans, domestic ammals, farm amimals, sports animals, and laboratory animals including,
e.g., humans, non-human primates, canines, felines, porcines, bovines, equines, rodents,

including rats and mice, rabbits, etc.

{6857} As used herein, the term “bleeding” refers to conditions where blood flows through a
break in the skin or mucosa of a subject. Non-hinuting examples of bleeding include cuts and

abrasions from trauma including from surgery.

[30358] As used herein, the term “minor cuts and abrasions™ is intended {o include any and all
cuis and abrasions that do not require hospitalization. Cuts and abrasions that do not require
hospitalization my include those that do not require stitches, qud stiiches, or buttertly

stitches to close and heal.

{6059} As used herein, the terms “reating” and “treatment” refer to reduction in severity
and/or frequency of symptoms, elimination of syrploms and/or underlving cause, prevention
of the occurrence of syrptors and/or their underlying cause, and improvement or

remediation of damage.

{3068] As used herein, the term “reduce” is used to refer to any decrease in occurrence of

activity, incloding filll blocking of the oecurrence or activity.
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Devices

[6863] An aspect of the invention relates to devices that can deliver to a wound a medication
that {reats wounds or reduces wound bleeding. Embodiments of the devices of the present

inveniton are shown in FIGS. 1-13.

100621 Devices 100 may comprise a reservoir 118, an aropule 130, a release mechanism 140,

and a topical applicator 156

0863} The reservoir 118 comprises a closed end 112, an open end 114, walls 116 between
the closed end 112 and open end 114 wherein the walls 116 have an outer surface 118 and an
inner surface 128, and a longitudinal axis 122 extending from the closed end 112 1o the open
end 114, One or more portions of the outer surface 118 of the wall 116 of the reservoir 118
may comprise surface features 124 that aid in holding or gripping the device 188, Surface
features 124 may include, but are not linuted fo, one or more ridges (as shownin, for
example, FIGSK, 1, 2, 4, and 8}, concave and/or convex curvatures {not shown), and a textured

or course surface (not shown).

0864} The reservoir 110 may comprise a shape that is ergonomic and easy to hold within
one hand. Examples of such shape nclude, but are not himited to, cylinder, including a
circutar eylinder, oval cylinder, or elliptical cvlinder; and a prism, including a cube, rounded
sguare prism, reclangular prism, rounded rectangular prism, triangular prism, pentagonal
prisro, hexagonal prisro, ete. o some embodiments, the reservour comprises one or more
rounded or beveled edges. In certain embodiments, the reservoir cornpriseas a rounded
rectangular prism shape with one or more rounded edges, as shown in FIGS. 1 and 4. In

certain embodiments, the reservotr comprises a cylindrical shape, as shown in FIG. 6.

{8865} The reservoir 118 may be comprised of a rigid polymer material. Examples of rigid
polymer materials include, but are not limited to, polyethvlene, polypropvlene, polyvamide,
polyvcarbonate, and the hike.

[6666] The reservoir 118 18 configured {o contain the ampule 130 (see ¥FI1GK. 2, 3,58, 7, 8,
and 10-13). In some embodiments, the inner surface 128 of the reservoir 110 may comprise
one or more tabs or other features that maintain the general position of the ampule 138 within
the reservoir 116

[3667] The ampule 138 contains the medication 132, The ampule 138 s comprised of a

material that can be broken or punctured in order to release the medication 132, To some

10
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embodiments, the ampule 136 is comprised of a plastic or glass. In preferred embodiments,

the ampule 15 a glass ampule.

[6668] The ampule 136 may comprise a neck portion 134 and a body portion 136, and a
longttudinal axis 138 extending between the neck portion 134 and the body portion 136, The
neck portion 134 may be narrower than the body portion 136, In some embodiments, the
ampule 130 1s oriented in the reservoir 138 such that the neck portion 134 15 positioned closer
to the open end 114 of the reservoir 116 and the body portion 136 is positioned closer to the

closed end 112 of the reservoir 130, (see, e.g, FIGS 2,5 7 and 8).
[3669] In preferred embodiments, the ampule comprises a glass ampule.

16670} The ampude 136 may comprise a metered dose of the medication 132 ranging from
about 1 mL to about 20 mL, or about | mk to about 1.5 mi., or about 2.3 mL to about S mL,
or about 5 ml. {o about 10 mi., or about 10 mi to about 15 ml, or about 15 mi to about

20 mb. For example, the ampule 136 may comprise a metered dose of the medication 132 of
about 1 mL, or about 2 mi., or about 3 mL, or about 4 wmL, or about 5 mL, or about 6 mL, or
about 7 mb., or about 8 mi., or about 9 mi, or about 10 mL, or about 11 mi., or about 12 mb.
or about 13 mbL, or about 14 mL, or about 15 mb, or about 16 mbL., or about 17 mL. or about

18 mLE, or about 19 mL, or about 20 mb.

[667%] The medication 132 may comprise an antifibrinolytic. Examples of antifibninolytics
mclude, but are not hinuted to, tranexamic acid, aminocaproic, and a medication equal or
similar to protamine sulfate. In preferred embodiments, the medication 132 comprises

tranexamic acid.

[3672] In some embodiments, the medication 132 also comprises a carrier, wherein the
carrier comprises sterite waler and/or a saline solution. In certain embodiments, the
medication 132 may comprise between about 50% and about 100% tranexamic acid, and
between abowt 50% and about 0% of the carrier. In certain embodiments, the medication 132
may comprise between aboui 10% and about 50% tranexamic acid, and between about 20%

and about 50% of the carrier.

[3673] In some embodiments, the medication 132 may comprise an antifibrinolytic in an
amount of abowt 50 mg/mL to about 300 mg/mi, including about 50 mg/mL, about

100 g/l about 150 ma/ml., about 200 me/md.. about 250 me/md., or about 300 mg/ml.
Fb) s & & -

11
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[6674] In some embodiments, the medication 132 may be comprised of a liquid or gel. For
example, the medication 132 may have a viscosity of between about .75 mPa-s and about

(.98 raPa-s at approximately 25° C.

[B675] In some embodimenis, the medication 132 may also include a colored dye to imdicate
that the medication 132 has been dispensed to the wound and is of a composition to be human
viewable basad on skin color and blood color {before and after clotting}. In other

embodiments, the medication 132 may not contain a colored dve.

186676} The release mechanism 148 is comprised in the reservoir 118 and 15 configwred to,
upon activation, apply a maechanical force that divectly or indirectly causes the ampule 136 to
break and the medication 132 1o be released. In some embodiments, as shown in FIGS, 1
and 2, the release mechanism 146 is at the closed end 112 of the reservoir 136 and is
mechanically coupled to the ampule 130, In such embodiments, the reservoir 118 may
further comprise an abutment 126, such as an inclined plane, on the inner surface 128 of the
reservoir 118, in which the abuiment 126 is adjacent to ampule 136, preferably to the neck
portion 134 of the ampule 138, in the reservoir 118, Activation of the release mechanism 146
by application of a force on the release mechanism 148 in the direction along the longitudinal
axis 122 towards the open end 114 of the reservoir 1180 m tum applies a force on the ampule
138 in the direction along its longitudinal axis 138, Such a force can move the ampule 130
towards the open end of the reservoir 118, causing the ampule 130, preferably the neck
portion 134 of the ampule 130, to contact against the abutment 126, and the ampule 138G to

therefore break, preferably to break at the neck portion 134, and release the medication 132,

[6677] In some embodiments, as shown tn FIG. 3, the release mechamiom 148 1s at the closed
end 112 of the reservowr 118 and comprises an outer portion 140a and an inner portion 140b,
The release mechanism 140 mayv comprise a plunger, a lever, or a twisting, or the like, and 15
configured such that activation of outer portion 148a causes the inner portion 148b {o apply a

torce that directly or indirectly breaks the ampule 130 and release the medication 132.

[B678] In certain embodiments, the release mechanism 140 may be completely internal
within the reservoir 116, such that squeering the reservoir 118 causes the ampule 13810

compress and braak, thereby releasing the medication 32 {not shown).

(6679 In some embodiments, as shown tn FIGS. 4 and §, the release mechanism 148 is on

the wall 116 of the reservoir 116, Activation of the release mechamsm 148 by application of
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a force on the release mechanism 144 in the direction perpendicular, or generally
perpendicular, to the longitudinal axis 122 of the reservoir 118 1o turn applies a force on the
ampule 136, preferably on the neck portion 134 of the ampule 130, in the direction
perpendicular, or generally perpendicular, of its longitudinal axis 138 Such a force can
break the ampule 138, preferably the neck portion 134 of the ampule 138, causing the ampule

138 to break, preferably at the neck portion 134, and release the medication 132.

[B0R0] In some embodiments, as shown in FIGS, 6-8, the release mechanism 14015 at the
closed end 112 of the reservoir 130 and is activated by rotating or otherwise activating the
release mechanism 148, The release mechanism 148 is mechanically couplad to the ampule
138, In such embodiments, the reservoir 118 may further comprise an abuiment 126, such as
an inchned plane, on the immer surface 120 of the reservoir 130, n whach the abutment 1261
adjacent to the ampule 130, preferably to the neck portion 134 of the ampule 138, in the
reservoir 118, In certain embodiments, turning the release mechanism 148 applies a force on
the aropule 130 in the direction along 1ts longitudinal axis 138, and such a force moves the
ampule 130 towards the open end of the reservoir 118, causing the ampule 130, preferably
the neck portion 134 of the ampule 130, to contact against the abutment 126, and the ampule
130 to therefore break, preferably break at the neck portion 134, and release the medication
132 (see FIG, 7). Alternatively, rotating or otherwise activating the release mechamisio 140
activates a spring 142, which applies a force on the abutment 126 in the direction along the
fongitudimal axis 138 of the ampule 138 and towards the body portion 136 of the ampule 138,
and such a force contacts the abutruent 126 aganst the aropule 130, preferably against the
neck portion 134 of the ampule 136, causing the ampule 138 to break, preferably break at the

neck portion 134, and release the medication 132, (see FIG. 8}.

[6681] In some embodiments, the device 168 may comprise a means of preventing the
releasing mecharismo 140 from being madvertently activated. Such means nclude, but are
not limuted to, one or more tabs within the device 18¢ that prevent the release mecharism 148
from being able to apply a force to the ampule 130 unless a particuliar {evel of force 1s applied
to the release mechanism 148; or a locking mechanism that requires the release mechanism

148 1o be unlocked before it is activated {not shown).

[GGR2] In some embodiments, the device 188 may comprise a means of preventing the neck
portion §34 of the ampule 138 from nadvertently contacting the abutment 126, Such means

mclude, but are not himuted {6, one or more tabs 128 within the device 188, for example on
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the nner swrface 128 of the reservoir 118 that prevents ampule 138 from moving to contact

the abutment 126 unless a sufficient {orce 1s applied to the release mechanism 148,

16083 The topical applicator 158 is attached to the open end 114 of the reservoir 138, and
comprises a porous material. In some embodiments, the topical applicator 156 comprises a
sponge or foam pad, preferably a foam pad, capable of retaining the medication ¥32, to which
the topical applicator 188 1s exposed when the ampule 138 inside the reservolr 118 s broken.
In certain ernbodiments, the foam pad 1s capable of releasing the retained medication 132 by

physical contact.

[6684] In some embodiments, the topical applicator 158 is attached o the reservoir via a
fixation plate 168, as shown in FIGSK. 1, 4, and 6. The fixation plate 164 is attached to the
closed end of the reservoir via an adhesive or welding, and creates a seal 1o ensure that the
medication 132 is directed to the topical applicator 1580, Thus, the fixation plate 166
comprises an opening {not shown) through which the medication 132 can contact the topical

applicator 138,

[B085] In sorne emboduments, the topical applicator 180 may comprise a surface area of
between about 2 cm’ and about 25 cm”. In certain embodiments, the surface area may be
between about 3 cm” and about 10 em?, or between about 10 cm” and about 20 em?. For
example, the surface area may be about 2 con’, or about 3 o, or about 4 em?®, or about

5 cm’, or about 6 em’, or about 7 cm’, or about 8 cmy’, or about © crm’, or about 10 cm’, or
about 11 cm’, or about 12 cm?, or about 13 cm’, or about 14 cm”, or about 15 cny’, or abowt
16 e, or about 17 em®, or about 18 en®, or about 19 e, or about 20 cm?, or about 21 em’,

or about 22 ¢nt’, or about 23 cm’, or abouwt 24 e, or about 25 ot

[G6R6] The topical applicator 150 may comprise a shape appropriate for contacting and
covering a wound. Examples of shapes include, but are not limited to, a circle, oval, ellipse,

square, rounded square, rectangle, rounded rectangle, triangle, pentagon, hexagon, ete.

16087} To some embodiments, the topical applicator 188 1s reroovable from the reservour 116
or the fixation plate 160, For example, the topical applicator 186 may be attached to the
reservoir 119 or the fixation plate 169 via an adbesive, and may be removed by peeling or by

otherwise applying a force.

BR8] In some embodiments, the topical applicator 186 comprise a medication pad 150a and

a blood absorption pad 150b. The medication pad 150a and the blood absorption pad 150b
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may comprise the same material or may be different materials. The medication pad 158z and
the blood absorption pad 150B may be configured such that only the medication pad 158a can
be accessed by the medication. In such embodiments, the medication pad 156a may be

adjacent, or may be conceniric, with the blood absorption pad, as shown in FIG. 2. A divider

§52 may be positioned between the medication pad 150a and the blood absorption pad 150k,

{30689 In some embodimenis, the topical applicator 150 may contain a colored dve to
wmdicate that the medication 132 has been dispensed to the wound and is of a composition to

be human viewable based on skin color and blood color {(hefore and after clotting).

[G6Y98] In some embodiments, the device may further comprise a filer (not shown). The
filier can be posttioned within the reservoir, between the ampul and the topical applicator.
Preferably, the filter is posiioned adjacent to the topical apphicator. The filter may be
configured 1o capture particles or pieces {(e.g., glass particles or pieces) generated from the
breaking of the ampul, and prevent such particles or preces from entering or contacting the

topical applicator.

(6891} In some embodiments, the device 108 may further comprise an applicator cap 178
{(see, e.g.. FIG. 3). The applicator cap 1784 comprises the same general shape as the topical
applicator 186, and is configured 1o fit over the {opical applicator 188, The applicator cap
1760, when positioned on the topical applicator 188, protect the topical applicator 186 from

the external environment uniid the device 106 15 used as wndended.

16692 In some embodiments, the device 166 may further comprise an information label (not
shown}. The information label may be adhered to the outside of the reservoir 116 and/or to
the applicator cap 178, The wnformation label may contain user instructions stmular o the

following:

Only apply only to superficial bleeding wounds 3 inches or less in length. Push the
release mechamism to break the medication. Allow the medicaiion to fully cover the
topical applicator. Press down with the device over the wound for 10 muinutes. Place
an adhesive bandage over the wound. If bleeding does not stop, you may repeat up fo
1 time as long as bleeding 1s not pulsatile or vascular in nature. If bleeding does not
stop after 2 applications or if vou feel dizzy, weak, or fatigued, seek professional
medical treatroent. Not to be used in the mouth. Not to be used on arteriovenous

fistulas or deep wounds. Do not use if vou have a history of seizures. Do not use for
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penetrating wounds or punciure wounds (gunshot, knife, etc ). Do not drink this

medication. Keep away from children or infants.

In some embodiments, the information Iabel may further comprise one or more stalements
indicating one or more of the following: (1) remove the applicator cap before pressing down
with the device over the wound; and (i) peel the topical applicator from the rest of the device

and use an adhesive bandage to keep the topical applicator on the wound.

(3893} In some embodiments, the device 188 may be labeled or stamped with an expiration
date. For example, the device 108 may bave a shelf life from a date of manufaciure of three
years. In other embodiments, the shelf life may be greater or less than three years. The
device may also be labeled or stamped with a lot number and/or a date of manufacture.
Additionally, the device 166 may be labeled with a bar code and/or Qunck Response (QR)

code.

63694 In other embodiments, the device 198 mav be implemented as a pipetie. The pipette
may be configured in a manner most suitable for the accuracy and precision needed for the
size and location of the wound. For example, the pipette may be configured to be positioned

within a patient’s nostril,

[6695] Altemative embodiments relate o devices 188-1 comprising a reservoir 118 as
described above, a release mechanism 140 as described above, and a topical applicator 150 as
described above. In such embodiments, the ampule 136 15 not 1n the reservoir 114, but the
reservoir 118 is configured to recetve and contain the ampule 130, which may be installed
into the reservoir 110 when the device 188-1 15 ready for use. In some embodiments, the
closed end 112 of the device 186-1 may be removable and allow the ampule 136 to be
mstatled within the reservoilr 118, Exaroples ol devices 108-1 are provided in FIGS, 10-13,
which depict the same reservoir, release mechanism, and topical applicator as shown in

FIGS. 2,8, 7, and §, respeciively,

Uses of the Device

16696] An aspect of the mvention relates 1o use of the device of the invention to deliverto a

wound a medication that treats wounds or reduces wound bleeding.

[3697] Therefore, the present invention s direcled 1o (1) a method of trealing a wound; (ity a

method of reducing bleeding of a wound; (i1t) a method of controlling bleeding of a wound:
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{iv}) a method of treating a wound having excess bleeding of a wound; {v} a method of
delivering medication to a wound; {vi} a method of treating posi-surgical or post-procedural
external bleeding; or {vit) a method of treating post-surgical or post-procedural wound. The
invention is also directed to the use of the device of the present invertion to (1} treat a wound;
(i1) reduce bleading of a wound; (i11) control blgeding of a wound; {iv} treat a wound having
excess bleeding of a wound: (v} deliver medication to a wound; (vi) treat post-surgical or
post~-procedural external bleeding; or (vit) treat post-surgical or post-procedural wound.
Further the present invention is directed to a device of the present invention for use in

{1} treating a wound; (it} reducing bleeding of a wound: (iit) conirolling bleeding of a wound;
{(iv}) treating 3 wound having excess bleeding of a wound: (v} delivering medication fo a
wound; (vi) treating post-surgical or posi-procedural external bleeding; or {vit} treating post-
surgical or post-procedural wound. The methods and uses are performed with a device

according to the present invention.

30698 In embodimenis of the mvention, these methods and uses may comprise activating the
release mechanism of the device, and applying the topical applicator of the device to the
wound. In other embodiments of the invention, these methods and uses may comprise
applying the topical applicator of the device o the wound, and activating the release

mechanism of the device.

6699 In embodiments of the mvention, the methods and uses may also comprise obtaining

the device of the invention.

13108} In embodiments of the mnvention in which the device comprises a topical applicator
cap, the methods and uses of the invention may further comprise removing the apphicator cap
before activating the release mechanism of the device, or before applying the topical

applicator to the wound.

[610%] In embodiments of the invention in which the device comprises a focking mechanism
that prevents activation of the release mechanism, the methods and uses of the invention may

further comprise unlocking the locking mechanism before activating the release mechanisn.

[6102] In embodimenis of the invention in which the topical applicaior is removable from the
device, the methods and uses of the invention may further comprise removing the topical
applicator from the device and fixating the topical applicator to the wound. For instance, the
topical applicator may be fixated to the wound using a bandage, patch, film, or surgical

dressing.
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(6103 In embodiments of the invention in which the device is not prepared with an ampule
i the reservoir, the methods and uses of the invention may further comprise installing an
ampule nto the reservoir, for example, before activating the release mechanism of the device,

and/or before applyving the topical applicator of the device to the wound.

[6184] In some embodiments, the wound is a superficial wound. Examples of a superficial
wound includes, but is not limited to, a minor cut, abraston, laceration, or break in the skin no
greater than about 3 inches (e.g., about 1 to about 3 inches, about 1 inch. about 2 inches,
about three inches, less than 1 inch) in anv direction. In some embodiments, the device may
be used for post-vascular access or post-procedural bieeding (e g., central venous catheter
msertion, arterial canmulation, chest thoracostomy tube, paracentesis, tracheostomy site, or

other types of vascular access), hemostasis, or wound care.

13105 Tn some embodiments, the wound 1s not one or more of) a penetrating wound, a
puncture wound, a deep wound, and an arteriovenous fistula. In some embodiments, the

wound 18 not on the mouth or on any mucosal surface.

[3106] In embodimenis of the mvention, the methods and uses are performed on a subject in
nead thereof. In some embodiments, the methods and uses are performed by the subject who
is in need thereof. In some embodiments, the subject is 2 mammalian subject. In certain
embodiments, the subject 13 a domestic animal. In preferred embodiments, the subject is

human.

3107 In some embodiments, the subject was taking or was prescribed, or is taking or is
4 gl
prescribed, an anticoaguiant therapy. Examples of an anticoagulant therapies include, but are

not limited to, heparin, warfarin, factor Xa inhibitor, and thrombin inhibitors.

0108} In sore embodiments, the subject roay be admuanistered or 1s 1o be admimustered one
or more antiplatelet therapies. Examples of antiplatelet therapies include, but are not limited
to, glycoprotein platelet inhibitors such as abciximab, eptifibatide, and tirofiban: platelet
aggregation imhibitors such as aspirin, cangrelor, cilostazol, clopidogrel, dipyvridamole,
prasugrel, ticlopidine, and ticagrelor; and protease-activated receptor-1 artagornists such as

vorapaxar.

6109 In embodimentis of the invention, the methods and uses can be performed by the
subject with the wound. In some embodiments, the methods and uses can be performed

outside of a hospital or medical facility, for example, at home or ouiside.
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(6118 In some embodiments, the device is intended for a single user and one wound
application. Therefore, the method and uses may further comprise discarding the device after
asingle use. The device may be discarded 1 a container such as a re-sealable bag, or the

fike.

Manufacturing the Device

[311%] Another aspect of the mveniion relates to methods of mamufacturing the device of the

mvention.

[3112] In some embodiments, the method of manufacturing the device comprises installing
the release mechanism to the reservoir, introducing the ampule {o the reservoir, and coupling
the topical applicator 1o the reservoir. In certain embodiments, the method may further
comprise installing the applicator cap outo the topical apphicator. These steps roay be

reordered as needed by the manufacturer,

[6113] Additional steps may include, but are not limited to, affixing user insiruction labels o
the reservoir and/or topical applicator cap, applying barcodes and/or QR codes (o the
reservoir and/or topical applicator cap; and labeling the reservoir and/or applicator cap with

an expiration date.

Kits

6114} An aspect of the invention relates to kits that coraprise the device of the invention,
and rostructions on how 1o use the device according o the nvention.

3115 Tn embodiments in which the device is not mamufactured with the ampule in the
reservoir, the kit may comprise the device, one or more ampules, and insiructions on how to
use the device.

0116} In sorne emboduments, the kit may also comprise a contamer for disposal of the
device after use. The container may be a resealable bag or the like. In certain embodiments,

the kit may further comprise a tiohazard label and/or instructions for disposal.

19



WO 2021/207698 PCT/US2021/026714

sk Ak sk ok

The foregoing description is given for clearness of understanding only, and no
unnecessary limitations should be understood therefrom, as modifications within the scope of

the invention may be apparent to those having ordinary skill in the art.

Detailed embodiments of the present methods and devices are disclosed herein;
however, it is to be understood that the disclosed embodiments are merely illustrative and
that the methods and devices may be embodied in various forms. In addition, each of the
examples given in connection with the various embodiments of the systems and methods are

intended to be illustrative, and not restrictive.

The practice of a method disclosed herein, and individual steps thereof, can be
performed manually and/or with the aid of or automation provided by electronic equipment.
Although processes have been described with reference to particular embodiments, a person
of ordinary skill in the art will readily appreciate that other ways of performing the acts
associated with the methods may be used. For example, the order of various steps may be
changed without departing from the scope or spirit of the method, unless described otherwise.
In addition, some of the individual steps can be combined, omitted, or further subdivided into

additional steps.
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WHAT IS CLAIMED IS

1. A device for delivering a medication to a wound, the device comprising:

(a) areservoir comprising a closed end, an open end, walls between the closed end
and open end that have an outer surface and an inner surface, and a longitudinal axis
extending from the closed end to the open end;

(b) an ampule contained within the reservoir, wherein the inner surface of the wall of
the reservoir comprises an abutment located adjacent to the ampule, wherein the ampule
comprises the medication and is comprised of a material that can be punctured or broken, and
wherein the medication is an antifibrinolytic;

(c) arelease mechanism comprised in the reservoir and positioned at the closed end of
the reservoir, the release mechanism configured to apply a mechanical force to the ampule
upon activation of the release mechanism, wherein application of the mechanical force to the
ampule causes the ampule to contact the abutment and result in the ampule breaking, and the
medication released; and

(d) a topical applicator attached to the open end of the reservoir, wherein the topical
applicator comprises a foam material capable of retaining the medication released from the

ampule.

2. The device of claim 1, wherein the ampule comprises a body portion and a

neck portion, wherein the neck portion is thinner than the body portion.
3. The device of claim 2, wherein the ampule is oriented in the reservoir such
that the neck portion is positioned closer to the open end of the reservoir and the body portion

is positioned closer to the closed end of the reservoir.

4, The device of any one of claims 1-3, wherein the ampule comprises a glass

ampule.

5. The device of any one of claims 2-4, wherein the abutment is located adjacent

to the neck portion of the ampule.

6. The device of claim 5, wherein the abutment comprises an incline plane.
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7. The device of claim 5 or 6, wherein the application of a mechanical force to
the ampule causes the neck portion to contact the abutment and result in the ampule breaking

at the neck portion.

8. A device for delivering a medication to a wound, the device comprising:

(a) areservoir comprising a closed end, an open end, walls between the closed end
and open end that have an outer surface and an inner surface, and a longitudinal axis
extending from the closed end to the open end;

(b) an ampule contained within the reservoir, wherein the ampule comprises the
medication and is comprised of a material that can be punctured or broken, and wherein the
medication is an antifibrinolytic;

(c) arelease mechanism comprised in the reservoir and positioned at the wall of the
reservoir, the release mechanism configured to apply a mechanical force to the ampule upon
activation of the release mechanism, wherein application of the mechanical force to the
ampule causes the ampule to break, and the medication to be released; and

(d) a topical applicator attached to the open end of the reservoir, wherein the topical
applicator comprises a foam material capable of retaining the medication released from the

ampule.

9. The device of claim 8, wherein the ampule comprises a body portion and a

neck portion, wherein the neck portion is thinner than the body portion.
10. The device of claim 9, wherein the ampule is oriented in the reservoir such
that the neck portion is positioned closer to the open end of the reservoir and the body portion

is positioned closer to the closed end of the reservoir.

11. The device of any one of claims 8-10, wherein the ampule comprises a glass

ampule.

12.  The device of any one of claims 9-11, wherein the release mechanism is

adjacent to the neck portion of the ampule.
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13. The device of claim 12, wherein the application of a mechanical force to the

ampule causes the neck portion break.

14. A device for delivering a medication to a wound, the device comprising:

(a) areservoir comprising a closed end, an open end, walls between the closed end
and open end that have an outer surface and an inner surface, and a longitudinal axis
extending from the closed end to the open end; wherein the reservoir is configured to contain
an ampule comprising a medication, wherein the medication is an antifibrinolytic; and
wherein the inner surface of the wall of the reservoir comprises an abutment configured to be
located adjacent to the ampule;

(b) a release mechanism comprised in the reservoir and positioned at the closed end of
the reservoir, the release mechanism configured to apply a mechanical force to the ampule
that the reservoir is configured to contain upon activation of the release mechanism, wherein
application of the mechanical force to the ampule causes the ampule to contact the abutment
and result in the ampule breaking, and the medication to be released; and

(c) atopical applicator attached to the open end of the reservoir, wherein the topical
applicator comprises a foam material capable of retaining the medication released from the

ampule.

15. The device of claim 14, wherein the reservoir is configured to contain an
ampule that comprises a body portion and a neck portion, wherein the neck portion is thinner

than the body portion.
16. The device of claim 15, wherein the reservoir is configured to contain an
ampule that is oriented such that the neck portion is positioned closer to the open end of the

reservoir and the body portion is positioned closer to the closed end of the reservoir.

17.  The device of any one of claims 14-16, wherein the reservoir is configured to

contain an ampule comprising a glass ampule.

18.  The device of any one of claims 15-17, wherein the abutment is configured to

be located adjacent to the neck portion of the ampule upon installation of the ampule.
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19. The device of claim 18 wherein the abutment comprises an incline plane.

20. The device of claim 18 or 19, wherein the application of a mechanical force to
the ampule causes the neck portion to contact the abutment and result in the ampule breaking

at the neck portion.

21. A device for delivering a medication to a wound, the device comprising:

(a) areservoir comprising a closed end, an open end, walls between the closed end
and open end that have an outer surface and an inner surface, and a longitudinal axis
extending from the closed end to the open end; and wherein the reservoir is configured to
contain an ampule comprising a medication, wherein the medication is an antifibrinolytic;

(b) a release mechanism comprised in the reservoir and positioned at the wall of the
reservoir, the release mechanism is configured to apply a mechanical force to the ampule that
the reservoir is configured to contain upon activation of the release mechanism, wherein
application of the mechanical force to the ampule causes the ampule to break, and the
medication to be released; and

(c) atopical applicator attached to the open end of the reservoir, wherein the topical
applicator comprises a foam material capable of retaining the medication released from the

ampule.

22.  The device of claim 21, wherein the reservoir is configured to contain an
ampule that comprises a body portion and a neck portion, wherein the neck portion is thinner

than the body portion.
23. The device of claim 22, wherein the reservoir is configured to contain an
ampule that is oriented such that the neck portion is positioned closer to the open end of the

reservoir and the body portion is positioned closer to the closed end of the reservoir.

24.  The device of any one of claims 21-23, wherein the reservoir is configured to

contain an ampule comprising a glass ampule.
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25. The device of any one of claims 22-24, wherein the release mechanism is
configured to be adjacent to the neck portion of the ampule that the reservoir is configured to

contain.

26. The device of claim 25, wherein the release mechanism is configured such that
application of a mechanical force to the ampule that the reservoir is configured to contain

causes the neck portion break.

27.  The device of any one of claims 1-26, wherein the release mechanism is

activated by applying a force to the release mechanism.

28.  The device of any one of claims 1-27, wherein one or more portions of the

outer surface of the reservoir comprise a surface feature that aid in gripping or holding the

device.

29. The device of claim 28, wherein the surface feature comprises one or more
ridges.

30. The device of claim 28, wherein the surface feature comprises a textured
surface.

31.  The device of any one of claims 1-30, wherein the reservoir comprises one or

more tabs on the inner surface of the walls of the reservoir that maintain the position of the

ampule within the reservoir.

32.  The device of any one of claims 1-31, wherein the antifibrinolytic is selected

from tranexamic acid, aminocaproic acid, and the medication protamine sulfate.

33.  The device of any one of claims 1-32, wherein the antifibrinolytic is

tranexamic acid.

34, The device of any one of claims 1-33, wherein the topical applicator is

attached to the reservoir via a fixation plate.
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35.  The device of claim 34, wherein the fixation plate is attached to the reservoir

by an adhesive or welding.

36. The device of any one of claims 1-35, wherein the topical applicator is

removably attached to the reservoir.

37. The device of any one of claims 1-36, wherein the topical applicator
comprises a medication foam pad and a blood absorption foam pad, and a divider

therebetween.

38. The device of claim 37, wherein the topical applicator is configured such that

only the medication foam pad is positioned to receive the medication from the ampule.

39. The device of any one of claims 1-38, further comprising an applicator cap

that is configured to fit over the topical applicator.

40. A method of treating a wound in a subject in need thereof, the method
comprising obtaining the device of any one of claims 1-13 and 27-39, activating the release
mechanism of the device to release the medication in the ampule of the device and expose the
topical applicator to the medication, and applying the topical applicator of the device to the

wound.

41. A method of treating a wound in a subject in need thereof, the method
comprising obtaining the device of any one of claims 1-13 and 27-39, applying the topical
applicator of the device to the wound, and activating the release mechanism of the device to
release the medication in the ampule of the device and expose the topical applicator to the

medication.
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42, A method of reducing bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device of any one of claims 1-13 and 27-39, activating the
release mechanism of the device to release the medication in the ampule of the device and
expose the topical applicator to the medication, and applying the topical applicator of the

device to the wound.

43, A method of reducing bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device of any one of claims 1-13 and 27-39, applying the
topical applicator of the device to the wound, and activating the release mechanism of the
device to release the medication in the ampule of the device and expose the topical applicator

to the medication.

44, A method of controlling bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device of any one of claims 1-13 and 27-39, activating the
release mechanism of the device to release the medication in the ampule of the device and
expose the topical applicator to the medication, and applying the topical applicator of the

device to the wound.

45. A method of controlling bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device of any one of claims 1-13 and 27-39, applying the
topical applicator of the device to the wound, and activating the release mechanism of the
device to release the medication in the ampule of the device and expose the topical applicator

to the medication.

46. A method of treating a wound having excess bleeding of a wound in a subject
in need thereof, the method comprising obtaining the device of any one of claims 1-13 and
27-39, activating the release mechanism of the device to release the medication in the ampule
of the device and expose the topical applicator to the medication, and applying the topical

applicator of the device to the wound.
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47. A method of treating a wound having excess bleeding of a wound in a subject
in need thereof, the method comprising obtaining the device of any one of claims 1-13 and
27-39, applying the topical applicator of the device to the wound, and activating the release
mechanism of the device to release the medication in the ampule of the device and expose the

topical applicator to the medication.

48. A method of delivering an antifibrinolytic to a wound in a subject in need
thereof, the method comprising obtaining the device of any one of claims 1-13 and 27-39,
activating the release mechanism of the device to release the antifibrinolytic in the ampule of
the device and expose the topical applicator to the antifibrinolytic, and applying the topical

applicator of the device to the wound.

49, A method of delivering an antifibrinolytic to a wound in a subject in need
thereof, the method comprising obtaining the device of any one of claims 1-13 and 27-39,
applying the topical applicator of the device to the wound, and activating the release
mechanism of the device to release the antifibrinolytic in the ampule of the device and expose

the topical applicator to the antifibrinolytic.

50. A method of treating post-surgical or post-procedural external bleeding in a
subject in need thereof, the method comprising obtaining the device of any one of claims 1-
13 and 27-39, activating the release mechanism of the device to release the medication in the
ampule of the device and expose the topical applicator to the medication, and applying the

topical applicator of the device to the site of the external bleeding.

51. A method of treating post-surgical or post-procedural external bleeding in a
subject in need thereof, the method comprising obtaining the device of any one of claims 1-
13 and 27-39, applying the topical applicator of the device to the site of the external bleeding,
and activating the release mechanism of the device to release the medication in the ampule of

the device and expose the topical applicator to the medication.
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52. A method of treating post-surgical or post-procedural wound in a subject in
need thereof, the method comprising obtaining the device of any one of claims 1-13 and 27-
39, activating the release mechanism of the device to release the medication in the ampule of
the device and expose the topical applicator to the medication, and applying the topical

applicator of the device to the wound.

53. A method of treating post-surgical or post-procedural wound in a subject in
need thereof, the method comprising obtaining the device of any one of claims 1-13 and 27-
39, applying the topical applicator of the device to the wound, and activating the release
mechanism of the device to release the medication in the ampule of the device and expose the

topical applicator to the medication.

54, A method of treating a wound in a subject in need thereof, the method
comprising obtaining the device and an ampule of any one of claims 14-39, installing the
ampule into the device, activating the release mechanism of the device to release the
medication in the ampule of the device and expose the topical applicator to the medication,

and applying the topical applicator of the device to the wound.

55. A method of treating a wound in a subject in need thereof, the method
comprising obtaining the device and an ampule of any one of claims 14-39, installing the
ampule into the device, applying the topical applicator of the device to the wound, and
activating the release mechanism of the device to release the medication in the ampule of the

device and expose the topical applicator to the medication.

56. A method of reducing bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device and an ampule of any one of claims 14-39, installing
the ampule into the device, activating the release mechanism of the device to release the
medication in the ampule of the device and expose the topical applicator to the medication,

and applying the topical applicator of the device to the wound.
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57. A method of reducing bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device and an ampule of any one of claims 14-39, installing
the ampule into the device, applying the topical applicator of the device to the wound, and
activating the release mechanism of the device to release the medication in the ampule of the

device and expose the topical applicator to the medication.

58. A method of controlling bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device and an ampule of any one of claims 14-39, installing
the ampule into the device, activating the release mechanism of the device to release the
medication in the ampule of the device and expose the topical applicator to the medication,

and applying the topical applicator of the device to the wound.

59. A method of controlling bleeding of a wound in a subject in need thereof, the
method comprising obtaining the device and an ampule of any one of claims 14-39, installing
the ampule into the device, applying the topical applicator of the device to the wound, and
activating the release mechanism of the device to release the medication in the ampule of the

device and expose the topical applicator to the medication.

60. A method of treating a wound having excess bleeding of a wound in a subject
in need thereof, the method comprising obtaining the device and an ampule of any one of
claims 14-39, installing the ampule into the device, activating the release mechanism of the
device to release the medication in the ampule of the device and expose the topical applicator

to the medication, and applying the topical applicator of the device to the wound.

61. A method of treating a wound having excess bleeding of a wound in a subject
in need thereof, the method comprising obtaining the device and an ampule of any one of
claims 14-39, installing the ampule into the device, applying the topical applicator of the
device to the wound, and activating the release mechanism of the device to release the

medication in the ampule of the device and expose the topical applicator to the medication.
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62. A method of delivering an antifibrinolytic to a wound in a subject in need
thereof, the method comprising obtaining the device and an ampule of any one of claims 14-
39, installing the ampule into the device, activating the release mechanism of the device to
release the antifibrinolytic in the ampule of the device and expose the topical applicator to the

antifibrinolytic, and applying the topical applicator of the device to the wound.

63. A method of delivering an antifibrinolytic to a wound in need thereof, the
method comprising obtaining the device and an ampule of any one of claims 14-39, installing
the ampule into the device, applying the topical applicator of the device to the wound, and
activating the release mechanism of the device to release the antifibrinolytic in the ampule of

the device and expose the topical applicator to the antifibrinolytic.

64. A method of treating post-surgical or post-procedural external bleeding in a
subject in need thereof, the method comprising obtaining the device and an ampule of any
one of claims 14-39, installing the ampule into the device, activating the release mechanism
of the device to release the medication in the ampule of the device and expose the topical
applicator to the medication, and applying the topical applicator of the device to the site of

the external bleeding.

65. A method of treating post-surgical or post-procedural external bleeding in a
subject in need thereof, the method comprising obtaining the device and an ampule of any
one of claims 14-39, installing the ampule into the device, applying the topical applicator of
the device to the site of the external bleeding, and activating the release mechanism of the
device to release the medication in the ampule of the device and expose the topical applicator

to the medication.

66. A method of treating post-surgical or post-procedural wound in a subject in
need thereof, the method comprising obtaining the device and an ampule of any one of claims
14-39, installing the ampule into the device, activating the release mechanism of the device to
release the medication in the ampule of the device and expose the topical applicator to the

medication, and applying the topical applicator of the device to the wound.
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67. A method of treating post-surgical or post-procedural wound in a subject in
need thereof, the method comprising obtaining the device and an ampule of any one of claims
14-39, installing the ampule into the device, applying the topical applicator of the device to
the wound, and activating the release mechanism of the device to release the medication in

the ampule of the device and expose the topical applicator to the medication.

68. The method of any one of claims 40-67, further comprising removing the

topical applicator from the device and fixating the topical applicator to the wound.

69. The method of claim 68, wherein the topical applicator is fixated to the wound

using a bandage, patch, film, or surgical dressing.

70. The method of any one of claims 40-69, wherein the method is performed by
the subject.

71. The method of any one of claims 40-70, wherein the subject was taking, is

taking, was prescribed, or is prescribed an anticoagulant therapy.

72. The method of any one of claims 40-71, wherein the subject was administered,

is administered, or is to be administered one or more antiplatelet therapies.

73. A kit comprising: (a) a device of any one of claims 1-13 or 27-39, and
(b) instructions on how to use the device according to the methods of any one of claims 40-53

and 68-72.
74. A kit comprising: (a) a device and an ampule of any one of claims 14-39, and
(b) instructions on how to use the device according to the methods of any one of claims 54-

72.

75. The kit of claim 73 or 74, further comprising a container for disposal of the

device.
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