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(7) ABSTRACT

A cover for an ultrasound scanning assembly is provided,
wherein the cover exerts compressive force on the patient
during use. The cover includes an outer frame and a non-
porous or porous film extending across the outer frame. The
outer frame is formed of a soft touch material.
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COVERS FOR ULTRASOUND PROBE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to U.S.
Provisional Patent Application No. 62/648,426, filed Mar.
27, 2018, the entirety of which is hereby incorporated by
reference herein.

BACKGROUND

[0002] This invention relates to medical devices and more
particularly to ultrasound probes and devices for covering
the probe.

[0003] Volumetric ultrasound scanning usually involves
the movement of an ultrasound transducer relative to a tissue
sample and the processing of ultrasound echoes to form an
image representing at least one acoustic property of the
tissue sample. Volumetric ultrasound scanning of the breast
has been proposed as a complementary modality for breast
cancer screening. More particular, known volumetric ultra-
sound scanning systems typically include a transducer unit
that compresses the breast using a partially conformable,
substantially taut membrane or film sheet, such as a fine
polyester mesh membrane. An acoustic gel is applied to the
side of the sheet in contact with the breast to assist in
acoustically coupling the tissue to the ultrasound assembly.
A transducer translation mechanism maintains the ultra-
sound transducer in contact with the other side of the
membrane or film sheet while translating or sliding the
ultrasound transducer thereacross to scan the breast.
[0004] Unfortunately, known membranes or films for use
in such systems suffer from usability and hygiene concerns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a perspective view of an ultrasound
apparatus system for use with embodiments described
herein;

[0006] FIG. 2 is a bottom perspective view of a cover for
the ultrasound system of FIG. 1;

[0007] FIG. 3 is a bottom perspective view of an alterna-
tive cover for the ultrasound system of FIG. 1.

[0008] FIG. 4 is a bottom perspective view of yet another
alternative cover for the ultrasound system of FIG. 1.
[0009] FIGS. 5A-5D illustrate cross-sectional views of
exemplary implementations of the film portion of FIGS. 1-4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0010] The following detailed description refers to the
accompanying drawings. The same reference numbers in
different drawings may identify the same or similar ele-
ments. Also, the following detailed description does not
limit the invention.

[0011] Implementations described herein relate to covers
for ultrasound systems, in which the cover is urged into
compressive relationship with a patient during use. Consis-
tent with one implementation described herein, an ultra-
sound transducer cover may include an outer frame formed
of a “soft touch” material, and a nonporous or porous film
that extends across the outer frame. In another embodiment,
the cover may be configured to receive an advanceable roll
of film material, such that subsequent uses of the ultrasound
system may be performed upon advancement of the roll of
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film material. In still another embodiment, the cover may
include grooved “stand-offs” that project downwardly rela-
tive to a remainder of the cover. The grooves in the stand-
offs may be sized to receive disposable portions of film
material.

[0012] FIG. 1 is a perspective view of a breast ultrasound
scanning apparatus 100 consistent with embodiments
described herein. As shown, breast ultrasound scanning
apparatus 100 includes a frame 102, movable support arms
104, a compression/scanning assembly 106, and a display
108. FIG. 2 is a perspective view of a bottom of portion of
compression/scanning assembly 106.

[0013] Consistent with embodiments described herein,
one or more of frame 102 and compression/scanning assem-
bly 106 may contain components necessary to generate
appropriate ultrasound signals, for transmission via com-
pression/scanning assembly 106. Movable support arms 104
may be mounted on or otherwise coupled to frame 102 to
allow support arms to be moved relative to frame 102 in
multiple degrees of freedom. For example, one or more
hinges or joints may be used to couple support arms 104 to
each other and to frame 102.

[0014] As shown in FIGS. 1 and 2, compression/scanning
assembly 106 includes a generally rectangular housing 110
having a central aperture that extends therethrough. A cover
112 is provided in a patient-side of housing 110. Cover 112
acts as a physical interface between the patient and com-
pression/scanning assembly 106. During use, compression/
scanning assembly 106 is lowered toward a patient, such that
cover 112 contacts and compresses the breast, usually
toward the rib cage. Cover 112 may be a modular component
configured to be periodically removed from compression/
scanning assembly 106 and cleaned or replaced. For
example, cover 112, may be clipped or otherwise secured to
housing 110.

[0015] Consistent with embodiments described herein,
cover 112 comprises an outer frame 114 and a film portion
116. In some embodiments, outer frame 114 is formed or is
at least partially formed of a soft touch plastic or polymer
material. Such a material substantially increases patient
comfort during the scanning process, since, as mentioned
above, compression/scanning assembly 106 is applies a
compressive force to a patient during the procedure. In other
embodiments, more rigid, non-soft touch materials may be
used. Film portion 116 includes a film layer that is secured
to outer frame 114. For example, film portion 116 may be
heat sealed to outer frame 114. In other embodiments,
alternative fastening mechanisms may be used, such as
adhesives, or other bonding agents, or mechanical fastening
devices, such as clips or grooves.

[0016] In some implementations, such as that shown in
FIG. 2, film portion 116 includes a transparent or translucent
material, to assist in positioning compression/scanming
assembly 106 relative to the patient. Furthermore, consistent
with embodiments described herein, film portion may be
formed of either a non-porous material, or a porous material,
such as a mesh layer. In a non-porous embodiment, an
acoustic gel or lotion is applied to one or both sides of film
portion 116 prior to use. As described in additional detail
below, consistent with embodiments described herein, one
or more hydrophilic layers may be applied to minimize or
remove the need for acoustic gels or lotions. In a porous or
mesh film embodiment, an acoustic gel or lotion may be
applied to only one side and may be permitted to flow
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through the porous material. Cover 112 may then be cleaned
after the procedure and prepared for reuse or replaced
depending on the embodiment.

[0017] Compression/scanning assembly 106 includes an
ultrasound transducer 118 mounted within housing 110.
During use, ultrasound transducer 118 is swept across the
top of the cover 112 in a generally arcuate trajectory to
ultrasonically scan, for example, a compressed breast there-
through. In some embodiments, a top surface 120 of the
compression/scanning assembly 106 is preferably translu-
cent to visible light to allow the user to see therethrough and
onto the top of the film portion 116, for facilitating ease of
positioning. For embodiments in which the film portion 116
is also translucent to visible light, the skin of the compressed
breast can itself be seen through the top surface 120.
[0018] FIG. 3 is an isometric view of cover 300 depicting
an alternative embodiment of cover 112 described above
consistent with embodiments described herein. As shown in
FIG. 3, cover 300 includes frame 114 and an advanceable
film roll assembly 302. Advanceable film roll assembly 302
includes a rigid frame 304 and a pair of opposing rollers
306/308 positioned on opposite ends of rigid frame 304.
Rigid frame 304 is secured to an outer periphery of com-
pression/scanning assembly 106. As shown in FIG. 3, a
bottom edge of rigid frame 304 is positioned upwardly
relative to a bottom surface of cover frame 114, such that the
rigid frame 304 does not contact the patient during use.
[0019] Rollers 306/308 are configured to receive opposite
ends of aroll of film material 310. As shown in FIG. 3, anew
roll of film material 310 may be placed onto roller 306 and
its free end stretched across cover frame 114, such that a
portion of film material 310 completely extends over frame
114. The free end is then secured to roller 308 (e.g., via an
axial slot (not shown) formed in roller 308). An end of roller
308 may be provided with a roll advancement mechanism
312 (e.g., knob 312) that allows a user to advance the roll of
material 310 for use with a new patient. In this manner,
cover 300 may be used with multiple patients without
requiring the device to be cleaned or cover 300 to be
disposed of or replaced.

[0020] FIG. 4 is an isometric view of cover 400 depicting
another alternative embodiment of cover 112 described
above. As shown, cover 400 includes outer frame 402 and
film portion 404. Similar to frame 114 described above,
frame 402 may be formed of a soft-touch material that is
comfortable during compression of a patient body part (e.g.,
a breast), as described herein. In addition, frame 402
includes a pair of opposing stand-offs 406 and 408, which
project downwardly from opposite sides of frame 402.
Stand-offs 406/408 each include an inwardly facing groove
410 sized to receive opposing edges 412 of film portion 404.
[0021] Inoneimplementation, opposing edges 412 may be
formed into semi-rigid or rigid cylindrical potions sized to
frictionally fit within grooves 410. In other embodiments,
opposing edges 412 of film portion 410 may be secured
(e.g., adhered) to rods or dowels, formed of a rigid or
semi-rigid material (e.g., plastic or metal), which collec-
tively are sized to be received within grooves 410. Such a
configuration allows for rapid removal and replacement of
film portion 410, while reusing outer frame 402.

[0022] Consistent with embodiments described herein, in
lieu of acoustic gel or lotion being applied directly to an
inner surface of film material (e.g., film portion 116, film
material 310, and film portion 404), a water tray or bladder
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bag may be provided within the cover (e.g., cover 112, 300,
or 400) and that directly contacts the inner surface of the film
material. Transducer 118 may be positioned within the water
tray or bladder bag, which provides sufficient acoustic
coupling between the transducer and the film material.

[0023] FIGS. 5A to 5D illustrate cross-sectional views of
exemplary implementations of film portion 116/310/404
(referred to generally as film portions 500-1 to 500-4,
respectively). As shown in FIG. 5A, film portion 500-1
includes a substrate layer 510 and a hydrophilic coating
layer 520. In one embodiment substrate layer 510 comprises
apolyurethane carrier or material having a thickness ranging
from approximately 0.025 to 1.0 millimeters (mm) and a
hydrophilic coating layer 520 applied on a side of substrate
layer 510 that is positioned to contact the patient. As
described above, substrate later 510 may include a nonpo-
rous (e.g., solid) or non-porous (e.g., mesh or screen)
material.

[0024] In one embodiment, hydrophilic coating layer 520
may include an ultra-violet (UV) light or heat curable
materials, such as polyvinylpyrrolidone/polyurethane (PVP/
PU) or poly methacrylate (PM), having a thickness in the
range of approximately 2 to 5 microns. During manufacture,
hydrophilic coating layer 520 may be applied to substrate
layer 520 and cured via exposure to UV light or exposing the
layer to heat.

[0025] During use, hydrophilic coating layer 520 may be
activated using only water or saline to provide the requisite
acoustic coupling interface between a substrate layer 510
and a patient. By utilizing a hydrophilic coating layer 520,
acoustic coupling may be provided without the messy
cleanup required by conventional acoustic coupling gels or
lotions. In some implementations, an acoustic coupling gel
may be applied to an inside of substrate layer 520 prior to
applying film portions 500 to frame 114/402 to acoustically
interface with ultrasound transducer 118.

[0026] FIG. 5B illustrates an embodiment of film portion
500-2. As shown, in addition to substrate layer 510 and first
hydrophilic coating layer 520, film portion 500-2 may
further include a second hydrophilic coating layer 530
applied to substrate layer 510 opposite to first hydrophilic
coating layer 520. In this configuration, hydrophilic coating
layers 520/530 may be activated using only water or saline
to provide the requisite acoustic coupling interface between
transducer 118, substrate layer 510, and the patient.

[0027] In another implementation, as shown in FIG. 5C,
film portion 500-3 includes substrate layer 510, an adhesive
layer 540, and a removable release layer 545. As with film
portions 500-1 and 500-2 described above, substrate layer
510 may include a polyurethane film carrier or material,
such as polyether polyurethane having a thickness ranging
from approximately 0.025 to 1.00 millimeters (mm). Adhe-
sive layer 540 may include a silicone-based adhesive, hav-
ing, for example, an adhesion (or removal force) of between
0.2 and 0.8 Newtons (N) per 25 millimeters (mm). The
relatively low removal force of such a silicon-based adhe-
sive renders film portion 500-3 generally repositionable after
initial deployment.

[0028] In other embodiments, adhesive layer 540 may
include an acrylic or synthetic rubber-based adhesive mate-
rial. Such non-silicone-based adhesives may exhibit signifi-
cantly higher removal forces (e.g., as high as 16.7N per 25
mm). An adhesive having a higher removal force may be
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desirable in some circumstances, such as where slippage of
the film portion during use is a concern.

[0029] Consistent with embodiments described herein,
adhesive layer 540 may be applied (e.g., coated) onto
substrate layer 510 at a coat weight ranging from approxi-
mately 100 to 200 grams per square meter (gsm), and
preferably at a coat weight of 150 gsm, resulting in adhesive
layer 540 having an applied thickness ranging from 0.025 to
0.2 mm (e.g., 0.15 mm).

[0030] During manufacture and prior to use, film portion
500-3 includes release layer 545 (also referred to as a liner
or release liner) that is provided on adhesive layer 540 to
protect the tackiness of adhesive layer 540 and to prevent
adhesive layer 540 from adhering to other items or itself
prior to use. In one implementation, release layer 545
comprises a polycarbonate layer. Consistent with embodi-
ments described herein, release layer 545 is removed (e.g.,
peeled off) prior to using film portion 500-3, e.g., prior to
adhering film portion 500-3 to a patient. In some embodi-
ments, release layer 545 may include an edge area or slit that
allows release layer 545 to be easily removed from adhesive
layer 540 when film portion 500-3 is ready for use.

[0031] In still another implementation, as shown in FIG.
5D, film portion 500-4 includes substrate layer 510, hydro-
philic layer 550, adhesive layer 540, and removable release
layer 545. As with film portion 500-3 and 500-2 described
above, adhesive layer 540 may be applied to a patient side
of film portion 500-4. Consistent with the embodiment of
FIG. 5D, a hydrophilic layer 550 is applied to an opposite
side of substrate layer 510 from adhesive layer 540.
[0032] In this configuration, hydrophilic coating layer 550
may be activated using only water or saline to provide the
requisite acoustic coupling interface between transducer 118
and substrate layer 510. During use, release layer 545 is
removed and film portion 500-4 is positioned and adhered to
the patient at a desired location.

[0033] The foregoing description of exemplary implemen-
tations provides illustration and description but is not
intended to be exhaustive or to limit the embodiments
described herein to the precise form disclosed. Modifica-
tions and variations are possible in light of the above
teachings or may be acquired from practice of the embodi-
ments.

[0034] Although the invention has been described in detail
above, it is expressly understood that it will be apparent to
persons skilled in the relevant art that the invention may be
modified without departing from the spirit of the invention.
Various changes of form, design, or arrangement may be
made to the invention without departing from the spirit and
scope of the invention. Therefore, the above-mentioned
description is to be considered exemplary, rather than lim-
iting, and the true scope of the invention is that defined in the
following claims.

[0035] No element, act, or instruction used in the descrip-
tion of the present application should be construed as critical
or essential to the invention unless explicitly described as
such. Also, as used herein, the article “a” is intended to
include one or more items. Further, the phrase “based on” is
intended to mean “based, at least in part, on” unless explic-
itly stated otherwise.

[0036] Use of ordinal terms such as “first,” “second,”
“third,” etc., in the claims to modify a claim element does
not by itself connote any priority, precedence, or order of
one claim element over another, the temporal order in which
acts of a method are performed, the temporal order in which
instructions executed by a device are performed, etc., but are
used merely as labels to distinguish one claim element
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having a certain name from another element having a same
name (but for use of the ordinal term) to distinguish the
claim elements.

What is claimed is:

1. A cover for an ultrasound scanning assembly, wherein
the cover exerts compressive force on a patient during use,
the cover comprising:

an outer frame; and

a film material extending across the outer frame,

wherein the film material further comprises at least one
hydrophilic coating layer to facilitate acoustic coupling
upon activation by either water or saline.

2. The cover of claim 1, wherein the film material further

comprises:

a substrate layer having a first surface and a second
surface;

a first hydrophilic layer provided on the first surface of the
substrate layer; and

a second hydrophilic layer provided on the second surface
of the substrate layer.

3. The cover of claim 1, wherein the first substrate layer

comprises a polyurethane film material.

4. The cover of claim 3, wherein the polyurethane film
material has a thickness ranging from approximately 0.025
to 1.00 millimeters.

5. The cover of claim 1, wherein the at least one hydro-
philic layer comprises one of an ultra-violet (UV) light or a
heat curable hydrophilic material.

6. The cover of claim 1, wherein the film material further
comprises:

a substrate layer having a first surface and a second

surface;

a hydrophilic layer provided on the first surface of the
substrate layer for engaging an operational portion of
an ultrasound transducer; and

an adhesive layer formed on the second surface of the
second substrate and configured to adhere to the
patient.

7. The cover of claim 6, wherein the adhesive layer

comprises a silicone gel adhesive coating.

8. The cover of claim 7, wherein the silicone gel adhesive
coating has a thickness ranging from approximately 0.025 to
0.2 millimeters.

9. The cover of claim 8, wherein the silicone gel adhesive
coating has a coat weight in a range of 100 to 200 grams per
square meter (gsm).

10. The cover of claim 7, wherein the adhesive layer
comprises an acrylic or synthetic rubber-based adhesive
material.

11. The cover of claim 1, further comprising:

a release layer provided over the adhesive layer,

wherein the release layer is to be removed prior to use
with a patient.

12. The cover of claim 1, wherein the outer frame is
formed of a soft touch material.

13. The cover of claim 1, further comprising:

a roller frame secured to an outer periphery of the outer

frame,

wherein the roller frame is configured to receive a roll of
the film material thereon, such that at least a portion of
the roll of the film material extends across the outer
frame.
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14. The cover of claim 1,

wherein the outer frame comprises a pair of stand-offs
projecting downwardly on opposite sides of the outer
frame,

wherein each of the pair of stand-offs comprises an

inwardly directed groove,

wherein the inwardly directed grooves are configured to

receive outer edges of a sheet of the film therein.

15. The cover of claim 1, wherein the film material
comprises one of a nonporous film material or a porous film
material.

16. A cover for an ultrasound scanning assembly, wherein
the cover exerts compressive force on a patient during use,
the cover comprising:

an outer frame; and

a film material extending across the outer frame,
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wherein the film material further comprises:

a substrate having a first surface and a second surface;
and

an adhesive layer formed on the second surface of the
second substrate and configured to adhere to the
patient during use.

17. The cover of claim 16, wherein the adhesive layer
comprises a silicone gel adhesive coating.

18. The cover of claim 7, wherein the silicone gel adhe-
sive coating has a thickness ranging from approximately
0.025 to 0.2 millimeters.

19. The cover of claim 8, wherein the silicone gel ache-
sive coating has a coat weight in a range of 100 to 200 grams
per square meter (gsm).

20. The cover of claim 7, wherein the adhesive layer
comprises an acrylic or synthetic rubber-based adhesive
material.



THMBW(EF)

BE (TR AF)

HAT R E(ZFRR)AGE)

FRI& B A

EHA

IPCH %S
CPCHES
£ A
SAEpeELE

BEG®F)

patsnap

BERRAE
US20190328357A1 [F(2E)A 2019-10-31
US16/366550 FER 2019-03-27

CIVCOES7E#CO. , INC.

CIVCOESTEMCO. , INC.

CERMAK CRAIG JOSEPH
WAGNER GEOFFREY SCOTT

CERMAK, CRAIG JOSEPH
REYNOLDS, JUSTIN PAUL
WAGNER, GEOFFREY SCOTT
PANKOW, HANNAH MARIE
SWARTZ, ALEXAS MARIN

A61B8/00 B32B27/40
A61B8/4444 A61B8/4281 B32B27/40 A61B8/0825 A61B8/403 AG1B8/4218 A61B8/4405 A61B8/4422
62/648426 2018-03-27 US

Espacenet USPTO

300

RHT-MATEFAQHAHNS , Eb , ZEEEATETN BER

MERD, BEMIEABERNEBINBEREROLTARS AR,
SME SR R SRRV AL AT BT B



https://share-analytics.zhihuiya.com/view/491bba13-7088-452e-a3eb-19390288c8ab
https://worldwide.espacenet.com/patent/search/family/066102795/publication/US2019328357A1?q=US2019328357A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190328357%22.PGNR.&OS=DN/20190328357&RS=DN/20190328357

