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Description

FIELD

[0001] The present disclosure relates to a liquid appli-
cator for applying a liquid to a surface, e.g., a surgical
prep applicator. In particular, the present disclosure re-
lates to a liquid applicator having a lever suitable for
crushing an ampoule and releasing liquid within the ap-
plicator.
[0002] US -B-6729789 discloses an applicator and a
method of colouring a liquid. More specifically, it relates
to a liquid applicator having a flexible hollow body within
which a liquid-filled, glass ampoule is received. The liquid
applicator also has porous element containing a colorant
positioned such that when the ampoule is fractured, the
liquid flows through the porous element containing the
colorant. The colorant is transferred to the liquid as it
flows through the porous element. The resulting coloured
solution may be applied to the desired surface.
[0003] WO-A-2002/046089 discloses a liquid applica-
tor for applying liquid to a surface. The applicator com-
prises an elongated ampule formed of a frangible mate-
rial and containing the liquid to be applied. The applicator
further comprises an elongated hollow body having axi-
ally opposed open and closed ends and presenting a
central longitudinal axis. The body defining an internal
chamber adapted to receive said ampule, a pair of elon-
gated gripping members diametrically projecting from
said body. The gripping members flex said body inwardly
to fracture the ampule when the gripping members are
squeezed toward one another. The applicator further-
more comprises a porous element secured to said body
and closing off said open end thereof, such that liquid
flows through said element when said ampule is frac-
tured.

SUMMARY

[0004] Briefly, in one aspect, the present disclosure
provides a liquid applicator for applying a liquid to a sur-
face. Generally, the applicator comprises an elongated
hollow body comprising a wall defining an internal cham-
ber having a closed end and an open end; wherein the
wall comprises a handle region and a crush region and
wherein the ratio of thickness of the wall in the crush
region over the thickness of the wall in the handle region
is less than 1. A first ampoule formed of a frangible ma-
terial is located in the internal chamber proximate the
crush region and containing the liquid. A lever is integral
with the hollow body and comprises a hinge projecting
from a first location attached to the hollow body to a sec-
ond location, a grip extending from the second location
to a third location, and a foot integral to the wall adjacent
the crush region. The lever comprises a first truss ex-
tending from the third location to the foot; a third truss
extending from the second location to the foot, and a
second truss between the first and third trusses and ex-

tending from the foot to a fourth location, between the
second and third location. The width of the first truss is
tapered from a first width proximate the third location and
a second width proximate foot; wherein the ratio of the
second width over the first width is less than 1.
[0005] In some embodiments, the width of the third
truss is tapered from a third width proximate the second
location to a fourth width proximate the foot; wherein the
ratio of the fourth width over the third width is less than
1. In some embodiments, the second truss projects sub-
stantially perpendicular to the major axis of the elongated
hollow body.
[0006] In some embodiments, the liquid applicator fur-
ther comprises a pad connected to the open end of the
hollow body. In some embodiments, the pad comprises
a series of alternating peaks and troughs repeating
across the exposed surface of the pad.
[0007] The above summary of the present disclosure
is not intended to describe each embodiment of the
present invention. The details of one or more embodi-
ments of the invention are also set forth in the description
below. Other features, objects, and advantages of the
invention will be apparent from the description and from
the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 illustrates a side view of one exemplary liquid
applicator according to some embodiments of the
present disclosure.
FIG. 2 illustrates a cross section of the exemplary
liquid applicator of FIG. 1.
FIG. 3 illustrates a side view of one exemplary lever
corresponding to the lever of the exemplary liquid
applicator of FIG. 1.
FIG. 4a illustrates a cross section of the exemplary
lever of FIG. 3, before crushing.
FIG. 4b illustrates a cross section of the exemplary
lever of FIG. 3, after crushing.
FIG. 5 illustrates an end view of the exemplary lever
of FIG. 3.
FIG. 6a is an image of an exemplary pad according
to some embodiments of the present disclosure.
FIG. 6b illustrates a side view of the exemplary pad
of FIG. 6a.

DETAILED DESCRIPTION

[0009] Antiseptic preparation of patient’s skin for sur-
gery conventionally includes a 3-10 minute scrubbing of
the affected area with an antiseptic soap solution fol-
lowed by the application of a watersoluble antiseptic paint
solution. These solutions have been applied with satu-
rated sponges that are attached to a blade or held with
forceps. These sponges are often saturated by soaking
them in open pans of solution. Sometimes, sponges with
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attached handles are provided in a plastic or aluminum
foil laminate pouch containing enough liquid to saturate
the sponges. In some products the sponges are supplied
dry in a sterile "kit" with the antiseptic solutions provided
in relatively thin walled 4 oz. (118,294 ml) polyethylene
bottles. These bottles generally have wall thickness less
than about 500 microns. While inexpensive, these tech-
niques are messy and offer little control over inadvertent
dripping of the solution into areas where it is undesired.
[0010] Alternatively, devices have been developed in
an attempt to prevent solution dripping associated with
these techniques, and to reduce the time required for
application of the antiseptic solution. For example, liquid
applicators that hold the liquid in a frangible ampoule and
require additional elements to crush the ampoule and
release the liquid have been developed. However, exist-
ing applicators are often complex to construct and may
be difficult or cumbersome to use.
[0011] For example, some liquid applicators use a mul-
tipart design. Such liquid applicators include an elongat-
ed hollow body containing frangible ampoule that holds
a liquid. A hinge is integrally formed with and projects
from the outer wall of the hollow body. A separately
formed part having a grip and a foot is attached to the
hinge. If properly designed, when the grip is pressed, it
will rotate about the hinge, causing the foot to compress
the hollow body and fracture the ampoule releasing the
liquid. Generally, the liquid then flows from the chamber
to be applied to the desired surface.
[0012] By manufacturing the lever separate from the
hollow body, different materials may be used to achieve
the desired results. For example, typically the hollow
body is formed of a flexible, low modulus material such
as low density polyethylene. In contrast, the lever is typ-
ically formed of a more rigid, higher modulus material
such as high density polyethylene or polycarbonate. With
such selections, the force applied to lever will be sufficient
to compress the hollow body and fracture the ampoule
before the lever itself is significantly deformed. However,
such a two-part structure is more complex to manufac-
ture.
[0013] Other liquid applicators use a one-part design.
Here, a lever is integrally formed with the hollow body.
The lever includes a hinge, a grip, and a foot. If properly
designed, when the grip is depressed, it will rotate about
the hinge, causing the foot to compress the hollow body
and fracture the ampoule releasing the liquid. The inte-
gral design of such applicators is simpler to construct;
however, only a single material can be used for the entire
construction. In such prior art applicators, rigid, high mod-
ulus materials have been chosen to ensure the force ap-
plied to lever will be sufficient to compress the hollow
body and fracture the ampoule before the lever itself is
significantly deformed. This requirement has led to de-
signs that include the use of awkward and less efficient
non-cylindrical hollow body designs. Even with such
modifications, these applicators may be difficult to oper-
ate.

[0014] An exemplary liquid applicator according to one
embodiment of the present disclosure is illustrated in FIG.
1. Liquid applicator 100 comprises elongated hollow body
110 comprising wall 160. Wall 160 defines chamber 170
having closed end 172 and open end 174. Closed end
172 may be sealed in any of a variety of known ways to
inhibit or prevent fluid contained within the chamber from
escaping through the closed end. For example, cap 118,
which may be press-fit, screwed or otherwise attached,
may seal the chamber forming closed end 172.
[0015] Open end 174 allows fluid to flow from the hol-
low body and be applied where desired. In some embod-
iments, pad 178 may be attached to the open end to
control the flow rate and distribution of the fluid. Pad 178
may be formed of any suitable, porous substance includ-
ing, e.g., sponge, woven and nonwoven materials,
screens, meshes and combinations thereof. A wide va-
riety of known materials can be used in the construction
of the pad including, e.g., polyester polyurethane and
polyester polyether open cell foams.
[0016] In some embodiments, such as the one shown
in FIG. 1, open end 174 terminates in flange 177, which
provides a mating surface for pad 178. In addition, flange
177 may include features such as ribs, holes, and chan-
nels to aid in the control and distribution of the flow. The
pad can be attached to the flange by known means in-
cluding, e.g., adhesives and ultrasonic welding.
[0017] Ampoule 180 is located within chamber 170.
Generally, the ampoule is formed of a frangible material,
e.g., glass. Such materials are relatively brittle and will
fracture when compressed. This is in contrast to relatively
flexible materials that would deform when compressed
but which must be punctured to release the liquid inside.
In some embodiments, score lines or other features that
provide local areas of weakness in the frangible material
may be included to control breaking and/or reduce the
force required to break the ampoule.
[0018] The size and shape of the ampoule is selected
to be compatible with the dimensions of the internal
chamber and the desired volume of liquid. For example,
for use in preparation for a small surgical procedure, the
amount of liquid in the ampoule should generally be suf-
ficient to cover an area of, e.g., 10 square centimeters
or more. For larger surgical procedures, the amount of
liquid in the ampoule may need to be sufficient to cover
at least the torso of a large person, e.g., at least about
500-600 square centimeters.
[0019] Ampoule 180 contains the liquid to be dis-
pensed. Generally, any liquid can be contained within
the ampoule, with the selection of the liquid influencing
the selection of the materials used to construct the am-
poule and other parts of the applicator, as understood by
one of ordinary skill in the art. In some embodiments, the
applicator may be particularly useful in dispensing liquids
having viscosities at room temperature of less than about
10,000 cps, most preferably less than about 500 cps.
[0020] In some embodiments, the ampoule may con-
tain an antiseptic preparation. Examples of suitable an-
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tiseptic preparations include those described in U.S. Pat.
No. 4,584,192 and those described in U.S. Pat. No.
4,542,012. Other useful fluids include antiseptic prepa-
rations, e.g., iodophoric skin tinctures, such as "Durap-
rep™ Surgical Solution," commercially available from
3M. In some embodiments, the ampoule be filled with a
composition that includes an antimicrobial agent such as
iodine, an iodine complex (e.g., iodophors), chlorhexi-
dine, chlorhexidine salts (e.g., chlorhexidine digluconate
and chlorhexidine diacetate), or combinations thereof.
Other exemplary antimicrobial agents include C2-C5
lower alkyl alcohols, fatty acid monoesters of glycerin
and propylene glycol, polymers that include a (C12-C22)
hydrophobe and a quaternary ammonium group, poly-
quaternary amines (e.g., polyhexamethylene biguanide),
quaternary ammonium silanes, silver, silver salts (such
as silver chloride), silver oxide and silver sulfadiazine,
methyl, ethyl, propyl and butyl parabens, octenidene,
peroxides (e.g., hydrogen peroxide and benzoyl perox-
ide), and the like, as well as combinations thereof.
[0021] Liquid applicator 100 also comprises lever 130
comprising hinge 132, grip 134, and foot 136. Hinge 132
extends from first location 142, which is integral to hollow
body 110, to second location 144. Grip 134 continues
the lever from second location 144 to third location 146.
Trusses 151, 153, and 155 connect hinge 132 and grip
134 to foot 136. First truss 151 extends from third location
146 to foot 136. Similarly, third truss 155 extends from
second location 144 to foot 136. Second truss 153 is
located between the first and third truss and extends from
foot 136 to grip 134 at fourth location 148, which is be-
tween the second and third locations.
[0022] Additional features suitable for use in some em-
bodiments are shown in FIG. 2, which illustrates a cross
section of the exemplary applicator 100 of FIG. 1. For
example, cap 118, which is press-fit onto hollow body
110, includes optional prongs 119 which conform to the
end of ampoule 180 holding in place. Wall 160 includes
optional ribs 161 projecting into chamber 170 aiding in
the placement and retention of ampoule 180. Hollow
body 160 may also include optional stop 175. In some
embodiments, when an ampoule is inserted in the cham-
ber, it is seated against the stop helping to position the
ampoule relative to the lever. Although not shown, in
some embodiments, a screen or other filtering means
may be located near open end 174 preventing shards of
the crushed ampoule from reaching pad 178.
[0023] Hollow body 110 includes handle 116 which can
be manually gripped during use. Here, wall 160 has first
thickness, T1. In crush region 114, located adjacent foot
136, wall 160 has second thickness, T2, which is less
than first thickness, T1. Hollow body 110 may include
optional step 111 transitioning between handle 116 and
crush region 114.
[0024] Generally, first thickness, T1, is selected to pro-
vide the desired mechanical integrity and may depend
on known factors such as the choice of material and the
design of the applicator. For example, for a given mate-

rial, the wall should be of sufficient thickness to prevent
crushing the ampoule when the handle is gripped during
normal use. In addition, the thickness should be sufficient
to prevent shards of the broken ampoule from penetrating
the wall. Generally, first thickness T1 is at least 1 mm,
e.g., at least 2 mm. In some embodiments, thickness T1
is no greater than 5 mm, e.g., no greater than 4 mm.
[0025] Generally, second thickness, T2, is selected to
reduce the force required to deform the wall in crush re-
gion 114. As the applicator is often operated with a single
hand, the grip is depressed by thumb. Given the wide
range of thumb strength for potential operators, it can be
desirable to minimize the force required to depress the
grip, compress the wall, and fracture the ampoule. How-
ever, the second thickness should still be adequate to
minimize or prevent unintended crushing and to retain
any shards of broken ampoule. Generally, the ratio of T2
over T1 is less than 1. In some embodiments, the ratio
of T2 over T1 is no greater than 0.9, no greater than 0.7,
or even no greater than 0.5. In some embodiments, the
ratio of T2 over T1 is at least 0.2, in some embodiments,
at least 0.4.
[0026] Generally, the length of crush region 114 should
be longer than the length of foot 136. In some embodi-
ments, crush region extends from handle 116 to a loca-
tion near or at open end 172. In some embodiments,
crush region 114 may end at stop 175.
[0027] In some embodiments, the crush region may
extend throughout the circumference of the applicator.
However, in some embodiments, the walls may not be
thinned throughout the circumference of the hollow body.
For example, in some embodiments, the wall in support
region 115 may be thicker than in crush region 114. In
some embodiments, the wall in support region 115 may
have a third thickness, T3, which is greater than the fist
thickness, T1. In some embodiments, the ratio of T3 over
T1 is at least 1.1, e.g., at least 1.2, or even at least 1.3.
Generally, the circumferential width of the crush region
should be greater than the width of the foot. In some
embodiments, the crush region extends at least +/- 30
degrees from the foot, in some embodiments, at least +/-
60 degrees, or even +/- 90 degrees. Generally the sup-
port region would encompass the remaining circumfer-
ence of the hollow body.
[0028] A larger view of exemplary lever 130 is shown
in FIG. 3. Hinge 132 connects to and is integral with hol-
low body 110 at first location 142. The hinge extends
from the hollow body at an angle terminating at second
location 144 corresponding to the location of third truss
155. Grip 134 continues the lever from second location
144 to third location 146 at a distance H from the hollow
body. Foot 136 is connected to, and integral with hollow
body 110. First truss 151 extends from third location 146
to foot 136 forming angle A with wall 160.
[0029] While there is some flexibility in the design of
the lever, the present inventors have discovered certain
dimensions which are important to ease of use and func-
tionality. FIG. 4a illustrates a cross section of the lever
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of FIG. 3, showing its position before crushing ampoule
170. FIG. 4b illustrates a cross section of the lever of
FIG. 3, showing its position after crushing ampoule 170
producing shards 171. Angle A and height H should be
selected such that when grip 134 is depressed, the travel
of foot 136 is sufficient to compress wall 160 in crushing
region 114 and fracture ampoule 170 before grip 134
contacts wall 160 in handle region 116. By increasing the
angle A, sufficient distance H can be achieved without
requiring a grip of unwieldy length. In some embodi-
ments, angle A is greater than 30 degrees, e.g., greater
than 40 degrees. If angle A is too steep, however, it may
be difficult to actuate the lever. In some embodiments,
angle A is no greater than 60 degrees, e.g., no greater
than 50 degrees.
[0030] Distance, H, will be somewhat dependent on
the diameter of the chamber and ampoule, as the foot,
and therefore the grip, must be capable of travelling a
sufficient distance in order to crush the ampoule. In some
embodiments, H is greater than 0.5 times the diameter
of the chamber, e.g., at least 1 times the diameter of the
chamber, or even at least 1.5 times the diameter of the
chamber. In some embodiments, height H is at least 10
mm, e.g., at least 20 mm. In some embodiments, height
H is no greater than 40 mm, e.g., no greater than 30 mm.
[0031] When grip 134 is depressed with applied force
F1, lever 130 operates as a second degree lever applying
a crushing force F2 at foot 136. Crushing force F2 can
be enhanced relative to applied force F1 by appropriate
selection of lengths L1 and L2. L1 is the distance be-
tween first location 142 where hinge 132 is connected
the wall and the center of foot 136. L2 is the distance
from first location 142 to third location 146 at the end of
grip 134. Generally, the ratio of F2 over F1 is proportional
to the ratio of L2 over L1. In some embodiments, the ratio
of L2 over L1 is at least 1.5, e.g., at least 1.8. In some
embodiments, the ratio of L2 over L1 is no greater than
3, e.g., no greater than 2.5.
[0032] In order to concentrate the crushing force and
reduce the applied force required to break ampoule 170,
it may be desirable to decrease the size of foot 136. How-
ever, if the area of foot 136 is too small, lever 130 may
flex to the side when compressed hindering operation.
This problem has been reduced in prior art constructions
through the use of rigid, high modulus materials. How-
ever, alternative approaches are required when flexible,
lower modulus materials are used. Referring to FIG. 3,
second truss 153 assists in transferring force to foot 136,
and along with trusses 151 and 155 aides in stabilizing
the lever. In some embodiments, second truss 153 ex-
tends substantially perpendicularly from wall 160. For ex-
ample, in some embodiments second truss 153 forms an
angle of between 80 and 100 degrees, in some embod-
iments, between 85 and 95 degrees relative to wall 160.
In some embodiments, two or three of the trusses may
merge at a common location at the foot. Alternatively, as
shown in FIG. 3, in some embodiments, each of the truss-
es may connect to foot 136 at spaced-apart locations

providing further stability to the lever.
[0033] An end view of lever 130 according to some
embodiments of the present disclosure is shown in FIG.
5. The top of grip 134 has a first width W1 where it ter-
minates at third location 146. Generally, the top surface
of grip 134, including its width, is selected to provide a
comfortable and stable base form the application of force
to crush the ampoule. In general, the size may be select-
ed to correspond to the expected range of widths of the
human thumb. In some embodiments, width W1 is at least
5 mm, e.g., at least 10 mm. In some embodiments, width
W1 is no greater than 25 mm, e.g., no greater than 20 mm.
[0034] In some embodiments, in order to further con-
centrate the applied force onto foot 136, first truss 151
may be tapered. That is, the width of first truss151 may
decrease from first width W1 where the truss connects
to the grip to second width W2 where the truss connects
to foot 136. Generally, the ratio of W2 over W1 is less
than 1, e.g., less than 0.8, less than 0.5 or even less than
0.4. The minimum desirable width at foot 136 will be in-
fluenced by the desirable stability of the lever, as the
narrower the foot the more likely undesirable sidewise
flexing may occur. In some embodiments, width W2 is at
least 2 mm, e.g., at least 3 mm. In some embodiments,
width W2 is no greater than 6 mm, e.g., no greater than
5 mm.
[0035] Along with its width, the length of foot 136 de-
termines the pressure applied to crush the ampoule, with
a smaller foot creating more pressure per unit force ap-
plied. However, as with the width, mechanical robustness
and lever stability affect the minimum foot length. In some
embodiments, the length of the foot is at least 3 mm, e.g.,
at least 5 mm. In some embodiments, the length of the
foot is no greater than 12 mm, e.g., no greater than 10
mm, or even no greater than 8 mm.
[0036] A wide variety of pads are known, including
sponges and fabrics. Generally, such pads have been
cylindrical or rectangular in shape with substantially
smooth surfaces, i.e., although the surface may have
some small scale roughness associated with the material
selected, no large scale variations in the thickness of the
applicator are present. All such applicators are suitable
for use in the various embodiments of the present dis-
closure. However, in some embodiments, the present
inventors have discovered that an undulating pad may
provide additional benefits in the uniform application of
liquids to surfaces.
[0037] An exemplary pad 200, suitable for use in some
embodiments of the present disclosure is shown in FIGS.
6a and 6b. Pad 200 is formed of a sponge, although any
material or combination of materials known for use in
applicators may be used. Pad 200 generally has a rec-
tangular perimeter with rounded corners. However, any
suitable shape may be used, e.g., diamond, circular, oval
or iron shaped. Pad 200 differs from pads commonly used
with applicators in that exposed surface 210 includes a
series of troughs 220 and peaks 230. Thus, although the
density of the foam is substantially uniform, the height
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and available fluid bearing volume of the foam varies
across the surface of the pad.
[0038] The present inventors have discovered that
such a combination of features provides greater control
over the delivery and uniformity of the applied liquid. For
example, as greater pressure is applied between the ap-
plicator and the surface, more of the applicator will con-
tact the surface and the enhance pressure will deliver
more fluid. As the application pressure is reduced, and
the undulations are released from compression, fluid can
be wicked into the sponge aiding in the prevention of
pooling and over delivery of fluid. In addition, at lower
pressures, the contact area between the applicator and
the surface consists of discrete contact regions. Thus,
as the applicator is repeated passed over a surface, the
fluid is more readily spread rather than being removed
or re-absorbed into the pad as can occur with a contin-
uous contact surface.
[0039] A side view of pad 200 is shown in FIG. 6b.
Surface 210 includes a matrix of peaks 230 and troughs
220. Generally, the height and spacing of the peaks can
be varied. In some embodiments, the ratio of peak to
trough height, X, over the total pad thickness Y is less
than 0.6, e.g., less than 0.5. In some embodiments, the
ratio of X over Y is at least 0.1, e.g., at least 0.2, or even
at least 0.3. Generally, the peak to trough height X may
be uniform or non-uniform and can vary across the sur-
face of the pad. In some embodiments, the average peak
to trough height is at least 1 mm, e.g., at least 2 mm. In
some embodiments, the maximum average peak to
trough height is less than 6 mm, e.g., less than 5 mm. In
some embodiments, the average total pad thickness, Y,
is at least 5 mm, e.g., at least 8 mm. In some embodi-
ments, the average total pad thickness is no greater than
15 mm, e.g., no greater than 10 mm.
[0040] Generally, the spacing of the peaks can be uni-
form or non-uniform across the surface of the applicator.
In some embodiments, the peak to peak spacing, S, is
comparable to the peak to trough height X. For example,
in some embodiments, the ratio of S over H is between
0.7 and 1.3, inclusive, e.g., between 0.8 and 1.2, or even
between 0.9 and 1.1. In some embodiments, the peaking
spacing is greater than the peak to trough height. For
example, in some embodiments, the ratio of S over H is
at least 2, e.g., at least 3, or even at least 4. In some
embodiments, the ration of S over H is no greater than
6, e.g., no greater than 5.
[0041] In addition to applying a composition, in some
embodiments, applicators of the present disclosure may
be used to scrub the surface. Pads having a pattern of
peaks and troughs across the surface of the pad, such
as those illustrated in FIGS. 6a and 6b may be advanta-
geous for scrubbing. The peaks allow greater force con-
centration to deliver a scrubbing action, while the troughs
minimize removal of the antiseptic during scrubbing. In
addition, a uniform pattern of peaks and troughs allows
consistent scrubbing regardless of the direction of linear
scrubbing or even in scrubbing is performed with a cir-

cular motion. The density and firmness of the pad may
be selected to achieve the desired level of scrubbing ac-
tion without undue surface irritation.
[0042] Liquid applicators according to the present dis-
closure were molded from linear low density polyethylene
and high density polyethylene. The required crush force
of these unitary structures was compared to the crush
force for three commercially available applicators.
[0043] Applicators were place in a V-shaped block and
held at a 45 degree angle with the pad facing downward.
In this orientation, the lever was in an approximately ver-
tical position. A handheld force gauge was held horizon-
tal, and perpendicular to the lever with its sensor con-
tacting the outermost point on the grip. The force gauge
was pressed forward to compress the lever and crush
the ampoule.
[0044] The first commercial product tested was the
8635 DuraPrep™ applicator available from 3M Compa-
ny, St. Paul Minnesota. This was a two part construction
with the hollow body formed from linear low density pol-
yethylene, and a separate lever formed of a rigid poly-
carbonate. Based on five tests, the average applied force
for this commercial product was 50 +/- 2 Newtons. Com-
mercial experience indicates that this is an acceptable
force.
[0045] The second commercial product tested was a
10 mL ChloroPrep™ applicator available from CareFu-
sion. This was a unitary structure formed of high density
polyethylene and having two levers positioned on oppo-
site sides of a hollow body. Based on four samples, the
average applied force for this commercial product was
41 +/- 2 Newtons. Commercial experience indicates that
this is an acceptable force.
[0046] The third commercial product tested was a 26
mL ChloroPrep™ applicator available from CareFusion.
This was a unitary structure formed of high density pol-
yethylene and having a single lever attached to the hollow
body. The hollow body had an oval cross section housing
two ampoules side-by-side such that the lever crushed
both ampoules. Based on five samples, the average ap-
plied force for this commercial product was 69 +/- 16
Newtons. Commercial experience indicates that this is a
noticeable increase in required force relative to the other
commercial products.
[0047] Based on seven examples prepared using lin-
ear low density polyethylene (flexural modulus of 317
MPa), the average applied force was 45 +/-3 Newtons.
Based on ten samples prepared using high density pol-
yethylene (flexural modulus of 1070 MPa), the average
applied force was 61 +/- 5 Newtons. Thus, the present
disclosure describes one-part applicator designs that,
when prepared from low modulus materials, provide
comparable performance to two-part designs.
[0048] Generally, the applicators of the present disclo-
sure can be made by known methods. In some embod-
iments, injection molding may be used. A variety of ma-
terials may be used to form the applicators. In some em-
bodiments, applicators formed of low flexural modulus
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materials such as low density polyethylene may be used.
For example, in some embodiments, materials having a
flexural modulus of no greater than 500 MPa, e.g., no
greater than 400 MPa, or even no greater than 350 MPa
may be used.
[0049] Various modifications and alterations of this in-
vention will become apparent to those skilled in the art
without departing from the scope of this invention as de-
fined in the appended claims.

Claims

1. A liquid applicator (100) for applying a liquid to a
surface, the applicator (100) comprising:

an elongated hollow body (110) comprising a
wall (160) defining an internal chamber (170)
having a closed end (172) and an open end
(174); wherein the wall (160) comprises a handle
region (116) and a crush region (114) and
wherein the ratio of thickness (T2) of the wall
(160) in the crush region (114) over the thick-
ness (T1) of the wall (160) in the handle region
(116) is less than 1;
a first ampoule (180) formed of a frangible ma-
terial located in the internal chamber (170) prox-
imate the crush region (114) and containing the
liquid;
a lever (130) integral with the hollow body (110)
and comprising a hinge (132) projecting from a
first location (142) attached to the hollow body
(110) to a second location (144), a grip (134)
extending from the second location (144) to a
third location (146), and a foot (136) integral to
the wall (160) adjacent the crush region (114);
wherein the lever (130) comprises a first truss
(151) extending from the third location (146) to
the foot (136); a third truss (155) extending from
the second location (144) to the foot (136), and
a second truss (153) between the first and third
trusses (151, 155) and extending from the foot
(136) to a fourth location (148), between the sec-
ond and third location (144, 146);
wherein the width of the first truss (151) is ta-
pered from a first width (W1) proximate the third
location (146) and a second width (W2) proxi-
mate the foot (136); wherein the ratio of the sec-
ond width (W2) over the first width (W1) is less
than 1.

2. The liquid applicator (100) of claim 1, wherein the
width of the third truss (155) is tapered from a third
width proximate the second location (144) to a fourth
width proximate the foot (136); wherein the ratio of
the fourth width over the third width is less than 1.

3. The liquid applicator (100) of claim 1 or 2, wherein

the second truss (153) projects substantially perpen-
dicular to the major axis of the elongated hollow body
(110).

4. The liquid applicator (100) according to any one of
the preceding claims, wherein the applicator (100)
is formed of a material having a flexural modulus of
no greater than 500 MPa.

5. The liquid applicator (100) according to any one of
the preceding claims, further comprising a pad (178)
connected to the open end (174) of the hollow body
(110).

6. The liquid applicator (100) of claim 5, wherein the
pad (178) comprises a series of alternating peaks
(230) and troughs (220) repeating across the ex-
posed surface (210) of the pad (178).

Patentansprüche

1. Flüssigkeitsapplikator (100) zum Auftragen einer
Flüssigkeit auf eine Oberfläche, wobei der Applikator
(100) Folgendes aufweist:

einen länglichen, hohlen Körper (110) mit einer
Wand (160), die eine Innenkammer (170) mit
einem geschlossenen Ende (172) und einem of-
fenen Ende (174) bildet; wobei die Wand (160)
einen Griffbereich (116) und einen Drückbereich
(114) aufweist, und wobei das Verhältnis von
Dicke (T2) der Wand (160) im Drückbereich
(114) zur Dicke (T1) der Wand (160) im Griffbe-
reich (116) weniger als 1 beträgt;
eine erste Ampulle (180), die aus einem zer-
brechlichen Material gebildet ist und sich in der
Innenkammer (170) in der Nähe zum Drückbe-
reich (114) befindet und die Flüssigkeit enthält;
einen Hebel (130), der in den hohlen Körper
(110) integriert ist und ein Scharnier (132) auf-
weist, das aus einer ersten Stelle (142) an dem
hohlen Körper (110) angebracht zu einer zwei-
ten Stelle (144) herausragt, einen Griff (134),
der von der zweiten Stelle (144) zu einer dritten
Stelle (146) verläuft, und einen Fuß (136), der
in die Wand (160) angrenzend an den Drückbe-
reich (114) integriert ist;
wobei der Hebel (130) ein erstes Verstrebungs-
element (151) aufweist, das von der dritten Stel-
le (146) zum Fuß (136) verläuft; ein drittes Ver-
strebungselement (155), das von der zweiten
Stelle (144) zum Fuß (136) verläuft, und ein
zweites Verstrebungselement (153) zwischen
dem ersten und dem zweiten Verstrebungsele-
ment (151, 155), das vom Fuß (136) zu einer
vierten Stelle (148) zwischen der zweiten und
dritten Stelle (144, 146) verläuft;
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wobei die Breite des ersten Verstrebungsele-
ments (151) von einer ersten Breite (W1) in der
Nähe der dritten Stelle (146) verjüngt zu einer
zweiten Breite (W2) in der Nähe des Fußes
(136) zuläuft; wobei das Verhältnis von zweiter
Breite (W2) zu erster Breite (W1) weniger als 1
beträgt.

2. Flüssigkeitsapplikator (100) nach Anspruch 1, wobei
die Breite des dritten Verstrebungselements (155)
von einer dritten Breite in der Nähe der zweiten Stelle
(144) zu einer vierten Stelle in der Nähe des Fußes
(136) verjüngt zuläuft; wobei das Verhältnis von vier-
ter Breite zu dritter Breite weniger als 1 beträgt.

3. Flüssigkeitsapplikator (100) nach Anspruch 1 oder
2, wobei das zweite Verstrebungselement (153) im
Wesentlichen senkrecht zu der Hauptachse des ver-
längerten, hohlen Körpers (110) herausragt.

4. Flüssigkeitsapplikator (100) nach einem der vorste-
henden Ansprüche, wobei der Applikator (100) aus
einem Material mit einem Biegemodul von höchs-
tens 500 MPa geformt ist.

5. Flüssigkeitsapplikator (100) nach einem der vorste-
henden Ansprüche, der ferner ein Pad (178) um-
fasst, das mit dem offenen Ende (174) des hohlen
Körpers (110) verbunden ist.

6. Flüssigkeitsapplikator (100) nach Anspruch 5, wobei
das Pad (178) eine Reihe von abwechselnden Spit-
zen (230) und Vertiefungen (220) aufweist, die sich
quer über die freigelegte Oberfläche (210) des Pads
(178) erstrecken.

Revendications

1. Applicateur de liquide (100) pour appliquer un liquide
sur une surface, l’applicateur (100) comprenant :

un corps creux allongé (110) comprenant une
paroi (160) définissant une chambre interne
(170) possédant une extrémité fermée (172) et
une extrémité ouverte (174) ; dans lequel la pa-
roi (160) comprend une région de poignée (116)
et une région d’écrasement (114) et dans lequel
le rapport de l’épaisseur (T2) de la paroi (160)
dans la région d’écrasement (114) sur l’épais-
seur (T1) de la paroi (160) dans la région de
poignée (116) est inférieur à 1 ;
une première ampoule (180) formée d’un maté-
riau cassable situé dans la chambre interne
(170) à proximité de la région d’écrasement
(114) et contenant le liquide ;
un levier (130) solidaire du corps creux (110) et
comprenant une charnière (132) faisant saillie

d’un premier emplacement (142) fixé au corps
creux (110) vers un deuxième emplacement
(144), un élément de préhension (134) s’éten-
dant du deuxième emplacement (144) à un troi-
sième emplacement (146), et un pied (136) so-
lidaire de la paroi (160) adjacente à la région
d’écrasement (114) ;
dans lequel le levier (130) comprend une pre-
mière armature (151) s’étendant du troisième
emplacement (146) au pied (136) ; une troisiè-
me armature (155) s’étendant du deuxième em-
placement (144) au pied (136), et une deuxième
armature (153) entre les première et troisième
armatures (151, 155) et s’étendant du pied (136)
à un quatrième emplacement (148), entre les
deuxième et troisième emplacements (144,
146) ;
dans lequel la largeur de la première armature
(151) est effilée entre une première largeur (W1)
à proximité du troisième emplacement (146) et
une deuxième largeur (W2) à proximité du pied
(136) ; dans lequel le rapport de la deuxième
largeur (W2) sur la première largeur (W1) est
inférieur à 1.

2. Applicateur de liquide (100) selon la revendication
1, dans lequel la largeur de la troisième armature
(155) est effilée d’une troisième largeur à proximité
du deuxième emplacement (144) à une quatrième
largeur à proximité du pied (136) ; dans lequel le
rapport de la quatrième largeur sur la troisième lar-
geur est inférieur à 1.

3. Applicateur de liquide (100) selon la revendication 1
ou 2, dans lequel la deuxième armature (153) fait
saillie de manière essentiellement perpendiculaire
au grand axe du corps creux allongé (110).

4. Applicateur de liquide (100) selon l’une quelconque
des revendications précédentes, où l’applicateur
(100) est formé d’un matériau ayant un module de
flexion n’excédant pas 500 MPa.

5. Applicateur de liquide (100) selon l’une quelconque
des revendications précédentes, comprenant en
outre un tampon (178) relié à l’extrémité ouverte
(174) du corps creux (110).

6. Applicateur de liquide (100) selon la revendication
5, dans lequel le tampon (178) comprend une série
de crêtes (230) et de creux (220) en alternance se
répétant à travers la surface exposée (210) du tam-
pon (178).
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