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(7) ABSTRACT

A film tube which is arranged in the manner of a bag for
enclosing a hand-operated ultrasonic transducer (8) and the
cable leads thereof, and in which an adhesive surface (3) is
provided for attaching the film tube to the ultrasonic trans-
ducer (8). It is proposed in accordance with the invention that
a support (9) for the adhesive surface (3) is provided and the
film tube comprises a sound opening (10) in the region of the
adhesive surface (3), with the support (9) covering the sound
surface (10) and being tightly connected with the film tube. A
film tube 1s therefore provided by means of the invention
which protects theultrasonic transducer (8), and especially its
sound surface, in the best possible way and avoids the use of
a gel between the ultrasonic transducer (8) and the film tube.
Even frequent attachment and removal of the adhesive sut-
face (3) does not impair the sound surface because the adhe-
sive surface (3) can be detached from the ultrasonic trans-
ducer (8) without any residues.
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COVER FOR AN ULTRASONIC HEAD

[0001] The invention relates to a film tube which is
arranged in the manner of'a bag for enclosing a hand-operated
ultrasonic transducer and the cable leads thereof, and in
which an adhesive surface is provided for attaching the film
tube to the ultrasonic transducer, according to the preamble of
claim 1.

[0002] Hand-operated ultrasonic transducer devices are
used in medicine for supporting medical diagnostics and the
treatment of patients, wherein the sound surface of the ultra-
sonic transducer (i.e. the outlet surface of the ultrasonic sound
on the ultrasonic transducer) is guided with slight pressure on
the body of the patient. The ultrasonic waves are generated by
means of special crystals incorporated in the ultrasonic trans-
ducer via piezoelectric effect. In this process, a high-fre-
quency electrical alternating voltage produces excitation to
make the crystals oscillate, which cause pressure fluctuations
in form of ultrasonic sound. Conversely, an ultrasonic wave
impinging on the crystal generates a measurable electrical
voltage which will be displayed by the ultrasonic device as a
pixel. The ultrasonic transducer is usually made of hard plas-
tic, but in the region of the outlet surface of the ultrasonic
sound an elastic material such as caoutchouc is mostly pro-
vided.

[0003] The relevant aspect for meaningful imaging is good
sound transmission from the sound surface to the body of the
patient. For the purpose of improving sound transmission, a
special gel is usually used which is applied to the body of
patient. Ultrasonic sound will propagate very well in fluid or
gel-like media, but very badly in gaseous media. Gaseous
transmission media therefore represent optically denser areas
which therefore lead to undesirable reflections and diffrac-
tions of the ultrasonic sound which impair imaging. The
ultrasonic transducer is usually also enclosed by a film tube
for reasons of hygiene, which film tube can also be arranged
in a sterile manner. Since the mere wrapping of the sound
surface with a film can also lead to air pockets as a result of the
formation of folds which impair the quality of the ultrasonic
image, a gel must also be applied between the ultrasonic
transducer and the film tube, which is perceived however in
daily application as laborious and unpleasant.

[0004] That is why it was also proposed to fasten the ultra-
sonic transducer to the film tube by means of an all-over
adhesive surface. As a result, a fold-free transition between
the film cover and the sound surface can be ensured without
any air pockets, therefore not requiring any additional gel
layer between the ultrasonic transducer and the inside of the
film for sound transmission.

[0005] The problem arises in this respect however that as a
result of frequent attachment and detachment of the adhesive
surface from the ultrasonic transducer the sound surface may
be damaged, e.g. the caoutchouc membrane or the oscillating
piezoelectric crystals, which entails expensive repairs. Fur-
thermore, residues of the adhesive will often remain on the
ultrasonic transducer, which need to be removed with much
effort and which may damage the ultrasonic transducer due to
frequent cleaning.

[0006] That is why it was subsequently also proposed that
the adhesive surface is arranged in an annular fashion and
encloses an adhesive-free surface which in its expansion sub-
stantially corresponds to the outlet surface of the sound waves
on the ultrasonic transducer in order to avoid residues of the
adhesive on the sensitive areas of ultrasonic transducer. It was
noticed in such an embodiment however that the film tube
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cannot be kept in its position in a sufficiently fold-free man-
net, so that the transition between the film cover and the sound
surface cannot be ensured without any air pockets. Imaging
therefore does not produce any satisfactory results.

[0007] Itis therefore the object of the invention to provide
a film tube which on the one hand avoids the use of gel as a
transmission medium between the sound head and the film
tube, but protects the sound head to a substantial extent on the
other hand, even in the case of frequent use of a film tube
cover. Furthermore, residues of the adhesive on the sound
head shall be avoided to the highest possible extent. These
objects are achieved by the features of claim 1.

[0008] Claim 1 relates to a film tube which is arranged in
the manner of a bag for enclosing a hand-operated ultrasonic
transducer and its cable leads, and in which an adhesive
surface is provided for fixing the film tube to the ultrasonic
transducer. It is provided in accordance with the invention
thata support for the adhesive surface is provided and the film
tube comprises a sound opening in the region of the adhesive
surface, with the support covering the sound opening and
being tightly connected with the film tube.

[0009] Itwouldalso be possible to provide a support for the
adhesive surface which is provided on its side facing the
ultrasonic transducer with a first adhesive of low adhesive
force, which therefore remains completely on the support
during detachment from the ultrasonic transducer, and with a
second adhesive of comparatively high adhesive force onthe
side facing away from the ultrasonic transducer in order to fix
the support securely to the film tube. In this case, the ultra-
sonic transducer would be separated from the body of the
patient by a sequence of four layers, which are the overall
adhesive layer of the first adhesive of low adhesive force, the
support layer, the overall adhesive layer of the second adhe-
sive of higher adhesive force, and the actual film tube. This
sequence of four layers impairs imaging quality, even though
residues of the first adhesive on the ultrasonic transducer can
successfully be prevented in this manner.

[0010] That is why it is provided in accordance with the
invention to provide the film tube with a sound opening, i.c.a
recess in the film tube, in order to avoid a separating layer
provided by the film tube in the passage region of the sound
waves, and to use the support of the adhesive surface as a
cover in this area, which for this purpose is tightly connected
(usually impermeable to germs) with the film tube. As a
result, two separating layers of the aforementioned four sepa-
rating layers can be avoided, namely the layer provided by the
film tube and the adhesive layer of the second adhesive. The
measures in accordance with the invention allow realizing an
adhesive surface of low adhesive force by using a suitable
support on the one hand, which adhesive surface can be
detached without any residues from the ultrasonic transducer,
and allow achieving good imaging on the other hand by
means of the sound opening. Furthermore, no additional
medium suchas a gel between the transducer and the inside of
the film is required for sound transmission.

[0011] The tight connection between the support and the
film tube can be realized in different ways, e.g. by welding.
Forthis purpose, the support and the film tube are respectively
made ofa thermoplastic material in order to enable welding of
the support with the film tube. A welded connection between
two plastic materials usually represents a connection which is
impermeable to germs.

[0012] Itis alternatively proposed that the adhesive surface
for fixing the film tube to the ultrasonic transducer is formed
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by a first adhesive, and the support is tightly connected with
the film tube by means of a second adhesive. This embodi-
ment allows an especially simple and cost-effective produc-
tion of the film tube in accordance with the invention.
[0013] As will be described below in closer detail, there are
principally two possibilities for fixing the support to the film
tube, namely on the side of the film tube which faces the
ultrasonic transducer in the in-use position, and on its side
facing away. In accordance with a preferred embodiment, the
first possibility is proposed, so that the first adhesive and the
second adhesive are arranged on opposite sides of the support.
Since the support covers the sound opening, the second adhe-
sive will therefore be applied in an annular fashion to the
support in order to produce a tight connection with the areas
of the film tube enclosing the sound opening.

[0014] Theuse of a support for the adhesive surface and its
arrangement in the region of the sound opening offers the
considerable advantage that the material of the support can be
adjusted to the different requirements in this area, as are
placed on the film tube for example. Whereas the film tube
should be substantially tear-resistant and durable, the passage
region of the sound waves should offer good permeability for
the sound waves and good adaptability to the transducer. That
is why it is now possible in an embodiment in accordance
with the invention to choose respective materials for the sup-
port which not only ensure reliable adhesion of the first adhe-
sive, but also favorable properties with respect to sound pas-
sage. In accordance with a preferred embodiment, the support
is provided with a thinner configuration than the film tube and
is made of an elastomeric material. Elastomeric materials are
able to deform elastically under tensile and pressure loads. As
aresult of the elasticity of an elastomeric material, the support
will flexibly adjust to the respective transducer. The lower
layer thickness of the support promotes sound passage.
[0015] It is further possible that the support has a curved
initial shape. The curved initial shape can be adjusted espe-
cially to the curvature of the ultrasonic transducer. The sup-
portistherefore provided with a three-dimensional shaping in
this case. If the support is additionally arranged elastically,
this initial shape is deformable, but the support will always
return to said three-dimensional initial shape. Such an
embodiment ensures close contact with the ultrasonic trans-
ducer and prevents the formation of folds entirely.

[0016] The invention will be explained below by reference
to embodiments shown in the enclosed drawings, wherein:
[0017] FIG. 1 shows a schematic illustration of a film tube
in accordance with the invention in the stored state;

[0018] FIG. 2 shows a schematic illustration of an arrange-
ment of an adhesive surface on a film tube in accordance with
the state of the art;

[0019] FIG. 3 shows a schematic illustration of a first
embodiment of an arrangement of an adhesive surface on a
film tube in accordance with the invention, and

[0020] FIG. 4 shows a schematic illustration of a preferred
embodiment of an arrangement of an adhesive surface on a
film tube in accordance with the invention.

[0021] Before the actual invention will be discussed, an
embodiment of a film tube will be explained at first which in
the illustrated example is to be provided with a sterile con-
figuration. The bag-like film tube in accordance with the
invention comprises a shortening fold 2 in the stored state,
which fold forms a pocket-like engagement area 1. The
pocket-like engagement area 1 is formed by the innermost
pocket-like folding layer 7 of the fold 2. Said innermost
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pocket-like folding layer 7 of the fold 2 comprises a closed
end region 6 which protrudes beyond the outer folding layers.
The exterior of the closed end region 6 therefore forms an
outside surface section of the fold 2. An adhesive surface 3 is
arranged on said outside surface section, which adhesive
surface can be bordered by a visible marking for the purpose
of better recognizability. The adhesive surface 3 is preferably
formed by a sterilization-proof first adhesive.

[0022] Different variants are possible for producing the
illustrated fold 2. One possibility is shown in FIG. 1, 1i.e.a fold
2 with folding layers which extend parallel to the longitudinal
axis of the film tube.

[0023] At the opposite end, the fold 2 can converge into a
cuff’5 which s not part of the fold 2. The outside surface of the
cuff 5 forms an exterior section of the enclosure even in the
in-use state of the film tube, but in regions remote from the
patient however. Contamination of the cuff 5 by a non-sterile
helper can therefore be tolerated.

[0024] Asis further shown in FIG. 1, a guide strip 4 is fixed
to the innermost pocket-like folding layer 7, which guide strip
leads up to the exterior of the pocket-like engagement region
1. The guide strip 4 helps the treating person to find the correct
engagement opening into the innermost pocket-like folding
layer 7 and the detachment of any bonding of the innermost
pocket-like folding layer 7. Preferably, the guide strip 4 is
fixed to the interior of the closed end section 6 and is arranged
as an adhesive strip with removable protective film.

[0025] The adhesive surface 3 on the outer surface section
of the fold 2 corresponds in its extension substantially to the
outlet surface of the sound waves in the ultrasonic transducer
(not shown in FIG. 1). It preferably clearly protrudes beyond
the outlet surface in order to enable better fixing to the ultra-
sonic transducer 8 on the one hand and to enable use for
different configurations of ultrasonic devices on the other
hand.

[0026] Before the arrangement of the adhesive surface 3 in
accordance with the invention will be discussed below, the
sterile application of a film tube in accordance with the inven-
tion will be explained below first. In the course of applying
the film tube in accordance with the invention, an unsterile
helper can remove the sterile packaged film tube from the
packaging and touch the folded film tube on its outside. This
outside then becomes unsterile. The helper then presents the
folded film tube to the treating person, such that the helper
tightly holds the folded film tube on the cuff 5.

[0027] The treating person then slips the sterile hand into
the sterile pocket-like engagement region 1, which can be
found easily with the help of the guide strip 4. The fingertips
of this hand are then located in the region of the closed end
section 6 of the innermost pocket-like folding layer 7.
[0028] The unsterile helper subsequently passes the ultra-
sonic transducer 8 (not shown in FIG. 1) which is approxi-
mately shaped like a mushroom to the treating person, with
the sound surface being disposed in the upper region and the
cable leads on its shaft. The treating person presses with his or
her fingertips the exterior adhesive surface 3 against the ultra-
sonic transducer 8, with the outlet surface for the ultrasonic
waves being fixed to the adhesive surface 3. The unsterile
helper can now pull the folded film tube in the direction of the
arrow shown in FIG. 1, i.e. in the direction of the ultrasonic
transducer and its cable leads. If the film tube is arranged in
the manner as shown in FIG. 1, the outside surface of the fold
2 forms inside sections of the enclosure for the ultrasonic
device and its cable leads in the in-use state. The sterile inside
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surfaces of the fold 2 on the other hand form completely
sterile outside surface sections of the enclosure.

[0029] The sterile hand of the treating person will be
released again in the course of this turning-out process of the
film tube and further grips the shaft of the ultrasonic trans-
ducer 8. If the guide strip 4 is arranged as an adhesive strip, it
can be used to additionally seal the shaft of the ultrasonic
device covered by the film tube slightly beneath the ultrasonic
transducer 8. The film tube cover is then positioned securely
and tightly on the ultrasonic device.

[0030] Reference is made below to FIGS. 2 to 4, with FIG.
2 showing a schematic illustration of an arrangement of an
adhesive surface 3 on a film tube according to the state of the
art. In this case, the adhesive surface 3 is applied directly to
the end region 6 of the film tube. In such an embodiment, a
part of the adhesive of the adhesive surface 3 will always
remain as a residue on the ultrasonic transducer 8 after
detachment, necessitating a careful and occasionally labori-
ous cleaning of the ultrasonic transducer 8.

[0031] That is why it is proposed in accordance with the
invention to provide a respectively arranged support 9 for the
adhesive surface 3, wherein the first adhesive which is used
for the adhesive surface 3 can be detached in a residue-free
manner from the ultrasonic transducer 8 and remains com-
pletely on the support 9. Possible embodiments are shown in
this respect in FIGS. 3 and 4, with the layer thicknesses of the
film tube and the support as well as the adhesive layers being
shown with excessive thickness in comparison with the ultra-
sonic transducer 8 for the purpose of better clarity of the
illustration. The adhesive surface 3 will be provided in prac-
ticewith a protective film (not shown in FIGS. 3 and 4), which
protective film will be removed from the adhesive surface 3
prior to using the film tube for the purpose of exposing the
adhesive surface 3.

[0032] FIG. 3 shows a schematic view of a first embodi-
ment of an arrangement of an adhesive surface 3 in accor-
dance with the invention on a film tube, with a sound opening
10 being provided in the end region 6 of the film tube, which
sound opening is covered by the support 9. The support 9 is
tightly connected with the film tube (preferably in a manner
impermeable to germs), e.g. with the help of a second adhe-
sive 11 which encloses the sound opening 10. The support 9
can also be made of a plastic material and be welded together
with the film tube. The adhesive surface 3 is provided in the
region of the sound opening 10, which adhesive surface faces
the ultrasonic transducer 8.

[0033] A simple embodiment which therefore can be pro-
duced in a cost-effective way is shown in FIG. 4. In this case,
the adhesive surface 3 is applied all over to the side of the
support 9 which faces the ultrasonic transducer 8. The second
adhesive 11 is applied in an annular manner on the side of the
support which faces away from the ultrasonic transducer 8
and represents a tight connection (preferably impermeable to
germs) with the end region 6 of the film tube. Alternatively,
the support 9 can also be welded together with the film tube.
[0034] The sound opening 10 is therefore covered by the
support 9 again, which in this manner becomes part of the
germ-impermeable biological barrier of the film tube. The
first adhesive of the adhesive surface 3 can have a lower
adhesive force in comparison with the second adhesive 11 in
order to be detached easily from the ultrasonic transducer 8.
The second adhesive 11 can be provided with a high adhesive
force in order to ensure a secure and preferably germ-imper-
meable connection of the support 9 with the film tube.
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[0035] Since the film tube in accordance with the invention
is to be frequently provided as a set with other medical instru-
ments such as covers, needles, catheters etc, the exceptionally
easy sterilization capability of the embodiment in accordance
with the invention offers considerable advantages. A frequent
type of sterilization occurs by means of ethylene oxide within
the scope of so-called ETO sterilization, to which the film
tube in accordance with the invention can easily be subjected.
Preferably, a material is used for the first adhesive of the
adhesive surface 3 and for the second adhesive 11 which is
insensitive to ethylene oxide, so that the adhesive properties
are not changed as a result of the sterilization process.
[0036] Respective materials are preferably chosen for the
support 9 which not only ensure reliable bonding of the first
adhesive, but also offer favorable properties concerning the
passage of sound. As a result, the support 9 can be made in
form of a support film made of plastic and be provided with a
thinner configuration than the film tube, and can especially be
made of an elastomeric material. Furthermore, homogeneous
application of the adhesive surface 3 must be considered in
order to ensure favorable adhesion of the ultrasonic trans-
ducer 8 on the support 9 by avoiding air pockets. It is advan-
tageous in this respect if the support 9 has a curved initial
state, with the curved initial state being adjusted to the cur-
vature of the ultrasonic transducer 8. The support 9 is pro-
vided in this case with an elastic, three-dimensional shape.
[0037] The invention therefore provides a film tube which
protects the ultrasonic transducer 8 and especially its sound
surface in the best possible way, and avoids the use of a gel
between the ultrasonic transducer 8 and the film tube.
Repeated attachment and removal of the adhesive surface 3
has no negative effect on the sound surface because the adhe-
sive surface 3 can be detached from the ultrasonic transducer
8 without any residues.

1. A film tube cover for an ultrasonic transducer which is
arranged in the manner ofa bag for enclosing a hand-operated
ultrasonic transducer and the cable leads thereof, and in
which an adhesive surface formed by a first adhesive is pro-
vided for attaching the film tube cover to the ultrasonic trans-
ducer, wherein a support in form of a support film for the
adhesive surface is provided in a passage region of the sound
waves, and the film tube cover comprises a sound opening in
form of a recess in the passage region of the sound waves,
with the support covering the sound opening and being tightly
connected with the film tube cover and the adhesive surface
being applied all over to the side of the support to be affixed
to the ultrasonic transducer.

2. A film tube cover according to claim 1, wherein the
support is made of plastic and is welded together with the film
tube cover.

3. A film tube cover according to claim 1, wherein the
support is tightly connected with the film tube cover by means
of a second adhesive.

4. A film tube cover according to claim 3, wherein the first
adhesive of the adhesive surface and the second adhesive are
arranged on opposite sides of the support.

5. A film tube cover according to claim 1, wherein the
support is arranged to be thinner than the tube film.

6. A film tube cover according to claim 1, wherein the
support is made of an elastomeric material.

7. A film tube cover according to claim 1, wherein the
support has a curved initial state.
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