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The present invention generally relates to the field of ultrasound
treatment. More particularly, the present invention relates to an
ultrasound therapeutic equipment useful for treating skin lesions of
gynecology and other human being's skin lesions with focused ultrasound.
BACKGROUD OF THE INVENTION The ultrasound therapy as a surgical way for the
diseased tissue has been developed in recent years. In principle, the
focused ultrasound is used to destroy and necrotize the diseased tissue,
and then the tissue necrosed is gradually absorbed by normal tissue, or the
focused ultrasound exposure is deployed to bring benign changes to the
diseased tissue. Prior to the present invention, the techniques to bring
the high-intensity focused ultrasound have been well developed. However,
the problem encountered by the medical circle and medical equipment
industry is how to effectively practice the therapeutic ultrasound in
clinic for treatment of various diseases on different part of patient. The
existing ultrasound therapeutic apparatus are mostly designed for tumor
treatment of human being. Generally, the tumors are concentrated and
located within tissue far from the ultrasound applicator, which supplies
the therapeutic ultrasound, and they are easily to be positioned and
exposed by focused ultrasound from the ultrasound applicator. For this kind
of ultrasound therapeutic devices treating tumors, the ultrasound
applicator is required to be relatively fixed on a motion device, so that
the ultrasound applicator can be driven by the mechanics aiming at the
tumor. Furthermore, a high-intensity ultrasound exposure and an ultrasound
applicator of a big size are required to destroy the tumor. The feature of
the skin lesions including the skin lesions of gynecology is different from
that of tumors. The skin lesions are distributed on skin surface or under
subcutaneous tissue, close to ultrasound applicator. Also, the skin lesions
are small and sensitive to ultrasound exposure. Therefore, it is
unpractical to use a big and heavy ultrasound applicator of the prior
techniques to locate and treat the skin lesions. It is unsuitable to use
the ultrasound applicator, which is relatively fixed on a motion device to
treat the skin lesions, which are, in most cases, distributed in a wide
area. Additionally, a small intensity of ultrasound is applied to
destroying the skin lesions and the ultrasound energy is required to be
attenuated rapidly after the ultrasound beam going through the epidermal
tissue and lower subcutaneous tissue in order to avoid destroying the
deeper tissue within body. Therefore, an ultrasound therapeutic apparatus
with a high frequency dedicated for treating skin lesions is needed in
clinic.   SUMMARY OF THE INVENTION In general, in one aspect, an object of
the invention is to provide an equipment for treating skin lesions of a
human being including the skin lesions of gynecology with a focused
ultrasound. Further, an object of the invention is to provide an equipment
which is more convenient for clinicians to use in clinic to treat skin
lesions of a human being including the skin lesions of gynecology with a
focused ultrasound. A further object of the invention is to provide an
equipment with an ultrasound applicator which can be held by hand and is
more convenient for clinicians to use in clinic to treat skin lesions of
human being including the skin lesions of gynecology with a focused
ultrasound. A further object of the invention is to provide an equipment
with a light and portable ultrasound applicator which is more convenient
for clinicians to use in clinic to treat skin lesions of human being
including the skin lesions of gynecology with a focused ultrasound. A
further object of the invention is to provide an equipment with an
ultrasound applicator with a small front distal which is more convenient
for clinicians to use in clinic to treat skin lesions of human being
including the skin lesions of gynecology with a focused ultrasound. 



A further object of the invention is to provide an ultrasound therapeutic
equipment with a frequency width suitable for effectively treating skin
lesions of a human being. A further object of the invention is to provide
an ultrasound therapeutic equipment with an acoustic power intensity
suitable for effectively treating skin lesions of a human being. A further
object of the invention is to provide an ultrasound therapeutic equipment
with a cooling means during treating skin lesions of a human being. The
invention provides an ultrasound therapeutic equipment for treating skin
lesions of a human being. The apparatus includes a controlling device, an
ultrasound transducer transmitting the therapeutic ultrasound beam to a
target region of the human being, and a focusing means. Said controlling
device is a control system used to control the operation of the ultrasound
therapeutic equipment. Said ultrasound transducer and said focusing means
are installed in an ultrasound applicator which can be held by hand. Said
ultrasound applicator, which can be held by hand, includes a handle and a
shell 2   forming a lumen wherein said ultrasound transducer and said
focusing means are placed. Said controlling device has a frequency width
ranging from SMHz to 25MHz, and preferably, from 9 MHz to llMHz. The
ultrasound applicator is capable of producing a focused ultrasound wave.
The focal length of the ultrasound applicator ranges from Smm to SOmm, and
preferably, ranges from 9mm to l lmm. The acoustic output of the ultrasound
applicator is more than 3 W. Said ultrasound therapeutic equipment of the
present invention further includes a cooling means. Said cooling means
includes a water tank connecting to a water piping system comprising of an
inlet pipe and an outlet pipe, which is going through the ultrasound
applicator suitable for being held by a hand. The water may flow into the
lumen through the inlet water pipe and flow out of the lumen of the
ultrasound applicator through the outlet water pipe so that the water tank,
the inlet water pipe and outlet water pipe form a loop. The diameter of the
front distal of said ultrasound applicator ranges from Smm to 80mm, and
preferably, ranges from l4mm to l6mm. Said ultrasound transducer is
detachable and installed within the handheld ultrasound applicator.
Preferably, the water contained in the said cooling means is distilled
water. When the ultrasound therapeutic equipment of the present invention
is used in clinic for treating skin lesions, the diseased part is exposed
by the focused ultrasound beam with said appropriate parameters as
specified in present patent document. The tissue cells in the diseased part
will be oscillated and heated under the ultrasound exposure. When the
ultrasound energy is high enough, the heat produced by focused ultrasound
wave will deposit in the targeted tissue fast and the temperature of the
targeted tissue will rise rapidly, e.g. in several seconds. The tissue
edema by ultrasound radiation will be caused and the microcirculation in
tissue is improved. The area for tissue edema can be controlled through
appropriately controlling the parameters adopted by the ultrasound
therapeutic equipment. Animal experiments have been performed to verify the
therapeutic effect of the therapy by using the ultrasound therapeutic
equipment of the present invention. 160 New Zealand rabbits and 5
mini-swines were used in the animal experiments. The parameters specified
in this patent application document were adopted in the experiments. After
these animal experiments, the changes on the treated diseased part were
observed and evaluated. The results of these experiments showed that the 



3   ultrasound wave could go through the skin surface and effect the
subcutaneous tissue without causing damage to epidermis, the edema in
subcutaneous tissue disappeared soon upon ultrasound exposure and the
subcutaneous tissue recovered. The vulvar dystrophy is a kind of chronic
disease, characterizing in degeneration of pigments in skin, whitening of
mucosa on vulvae, disorder growth of epidermis tissue and denaturalization
of a hypodermic tissue. The vulvar dystrophy is a common gynecology disease
of which the pathogeny is not quite clear. It is also a clinically
refractory disease for which no specifically effective medicine has been
identified. The equipment of the present invention was used to treat at
least tens of persons suffering from vulvar dystrophy. During the treatment
process, the patients had no bad reaction and didn't feel any discomfort.
After the treatment, the edema in the treated region appeared and then
disappeared within 3 days. Then the symptoms of vulvar dystrophy were
relieved greatly, the pruritus faded away and the diseased part recovered
normally. These treatment results showed that it is advantageous to use
said ultrasound therapeutic equipment of the present invention to treat
skin lesions instead of using other methods. These and other advantages of
the invention, along with the invention itself, will be more understood
after a review of the description, figures for the description, and the
appended claims. BRIEF DESCRIPTION OF THE FIGURES FIG 1 is a structural
diagram of an ultrasound therapeutic equipment of the present invention.
FIG 2 is a sectional diagram of interior structure of the handheld
ultrasound applicator of the equipment of the present invention. FIG 3 is a
block diagram of the controlling device of the equipment of the present
invention. FIG 4 is a circuit diagram of the controlling device of the
equipment of the present invention. FIG 5 is a circuit diagram of the water
pump of the equipment of the present invention. FICA 6 is a flow diagram of
showing the operation process of the controlling device of the equipment of
the present invention. DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 4   



Refernng to FIG 1, the ultrasound therapeutic equipment includes a
controlling device, an ultrasound applicator which can be held by hand, a
cooling means and a panel. The controlling device contains a transformer,
an electrical socket, a controller and a power amplifier. The power supply
is connected to the transformer. The power supply is connected to the
controller and then the controller is connected to the power amplifier. The
controlling device and the ultrasound applicator which can be held by hand
are both connected to the control panel. A display circuit is in the panel.
The cooling means comprises a cooling tank which is connected to a
circulating pump. The circulating pump is connected to the controlling
device through a cable. The water outlet of cooling water tank is connected
to the water inlet of the handheld ultrasound applicator through an inlet
water pipe and the water outlet of the handheld ultrasound applicator is
connected to the water inlet of the cooling water tank through an outlet
water pipe. An external power supply is connected to a transformer 1 via an
electrical socket 5. The transformer 1 is contained in the controlling
device. The secondary winding of the transformer is connected to the power
supply 4. The power supply 4 transfers the alternating current into a
direct current and then supplies power respectively to a power amplifier 2
and a controller 3. Also, a direct current to the electrical socket 6
provided by the power supply is used to drive circulating water pump 12 in
the cooling water tank. The rectifier in the power supply 4 consists of a
bridge rectifying circuit and a voltage regulator. FIG 4 their interior
circuits. The controller 3 includes a singlechip and other digital
integrate circuits, of which schematic diagram is shown in Figure 5. The
panel is numbered as 7, the controlling device cabinet is numbered as 8 and
the cover for the cabinet is numbered as 9. The power switches, adjusting
knobs and output sockets on the console 7 are the standard components.
Appropriate standard components can be determined and selected by a person
skilled in the art. No specific limitations are set on the types of those
standard components. The cooling water tank 14 is made of a material, which
is rustproof and moistureproof. And the water level in the cooling water
tank 14 can be observed through a widow 15. The circulating water pump 12
pumps out the cooling water from the water outlet 13 to the water inlet of
the handheld ultrasound applicator 16, and the water goes through the
handheld ultrasound applicator 16 and then returns to the water inlet 11.
The water tank cover is numbered as 10 and fixed on the cooling water tank
14 by screws. Referring to FIG 2, the ultrasound applicator 16, which can
be held by a hand, includes a handle comprising a shell and a lumen. The
ultrasound transducer and the focusing means are placed in the lumen. The
ultrasound applicator, which can be held by a hand, transmits
high-frequency focused ultrasound. The ultrasound transducer converts the
electric power into sound power. In order to relieve the heating of
ultrasound applicator itself during the conversion, a cooling means is
adopted. Water is used as a cooling medium in the present invention. The
cooling water is led from the inlet water pipe 23 and drained through the
outlet water pipe 21. The inlet water 5   pipe 23 and the outlet water pipe
21 are respectively connected through the quick coupler 26, 27 within the
handle sleeve 28 and then they are led out of the ultrasound applicator. In
order to prevent air bubbles in common water from expanding due to the
ultrasound action, distilled water is preferably used as the cooling
medium. The quick coupler 26, 27 are fastened on the handle 25. Two holes
on sides of the handle 25 are configured to install the quick coupler 26,
27. The power supply is connected to the ultrasound applicator through the
cable 22 which is a standard coaxial-cable or cable with two cores. Two
electrodes of the cable are respectively jointed with two electrodes of the
ultrasound transducer by welding or through coaxial threaded couplings. The
cable 22 goes through the lumen of the handle sleeve 28 and goes out from
the hole on the front distal of the handle 25. A protective cover for the
cable at outlet is provided in order to prevent the cable from being
damaged. The ultrasound transducer 18 is supported by two metal electrodes,
which are connected to the fixing plate 19. The fixing plate 19 is fixed
with the cable 22. There is a space left between the fixing plate 19 and
the outer sleeve 20. The acoustic membrane 17 is fixed at the front end of
the outer sleeve 20 by means of adhesive joining. The outer sleeve 20 is
connected to the adjusting focusing means 24 by threaded coupling. The
outer sleeve 20 is detachable at any time. The adjusting focusing means 24
is connected to the handle 25 by threaded coupling. The adjusting focusing
means 24 and the handle 25 are rotatable with each other. The handle sleeve
28 is connected to the handle 25 by threaded coupling firmly. Within the
outer sleeve 20, an acoustic membrane 17 is placed in front of the
ultrasound transducer 18 and fixed at the front distal of the ultrasound
therapeutic applicator 16. The ultrasound transducer 18 in front of fixing
plate 19 is connected to the panel 7 through the cable 22. The outlet water
pipe 21 is placed on one side of the cable 22 and the inlet water pipe 23
is placed on the other side of the cable 22. The adjusting focusing means
24 is connected to the handle 25 by threaded coupling. The inlet water pipe
23 and the outlet water pipe 21 are respectively connected through the
quick coupler 26, 27. The inlet water pipe 23 is connected to the water
outlet 13 of cooling water tank and the outlet water pipe 21 is connected
to the water inlet 11 of cooling water tank. FIG 3 is a block diagram of
the controlling device according to the invention. The controlling device
includes the controller 3, the power supply 4, the power amplifier 2 and
the display circuit in the panel 7. The controller 3 includes a
singlechip(optional for type 89C51 ), a controlling switch and an A/D
convertor (optional for type ADC0809). The displaying circuit includes a
display driver (optional for type 82C79) and a nixie tube connected to the
LED display. An amplitude controller is respectively connected to a signal
generator, an amplitude modulator and a pulse modulator. The pulse
modulator is connected to the pulse generator and the controller's switch
(optional for relay) and A/D convertor. The pulse generator is respectively
connected to the pulse modulator and the displaying circuit. A timer is
connected to the display circuit. Both the controller's switch and the A/D
convertor are connected to power amplifier 2. The power amplifier 2 is
connected to the output. The controlling functions are programmed into the
singlechip that controls the ultrasound 6   therapeutic equipment,
including timing, starting, stopping and etc. The standard power amplifier
sold in market is adopted, for example, VDS series products manufactured in
the USA. The power supply 4 consists of a rectifier diode and a voltage
regulator. As showed in FIG 4 and FIG 5, the power supply 4 provides the
power to each component and one circuit is available for the water pump.
FIG 4 is the circuit diagram of the controlling device. S1, S2, S3 are
connected to the secondary windings of the transformer. S6, S7 are
connected to the power amplifier 2. S8, S9, S 10 are connected to the
controller 3. FIG 5 shows the circuit to supply power to the water pump.
S4, SS are connected to the secondary windings of the transformer, which is
separated from the secondary windings connected to S 1, S 2 and S 3 . S 11,
S 12 are connected to the water pump. The circuit boards in the above
invention embodiments are installed in the controlling device cabinet as
shown in FICx 1. The technical engineers can make changes according to FIG
3 to achieve the same function.  



CLAIMS What is claimed is: 1. An ultrasound therapeutic equipment
comprising: a controlling device, an ultrasound transducer transmitting the
therapeutic ultrasound wave to a target region, a focusing means, said
controlling device controls whole system of the ultrasound therapeutic
equipment, wherein said ultrasound transducer and said focusing means are
placed in an ultrasound applicator which can be held by hand. 2. An
equipment as defined in claim 1, wherein the ultrasound applicator which
can be held by hand, includes a handle and a shell forming a lumen, said
ultrasound transducer and said focusing means are placed in said lumen. 3.
An equipment as defined in claim 1, wherein said controlling device has a
frequency width in the range of from SMHz to 25MHz. 4. An equipment as
defined in claim 3, wherein said controlling device has a frequency width
in the range of from 9 MHz to llMHz. 5. An equipment as defined in claim 2,
wherein said controlling device has a frequency width in the range of from
SMHz to 25MHz. 6. An equipment as defined in claim 5, wherein said
controlling device has a frequency width in the range of from 9 MHz to
llMHz. 7. An equipment as defined in claim 1, wherein the focal length of
the ultrasound applicator ranges from 5mm to 50mm. 8. An equipment as
defined in claim 7, wherein the focal length of the ultrasound applicator
ranges from 9mm to l lmm. 9. An equipment as defined in claim 2, wherein
the focal length of the ultrasound applicator ranges from 5mm to 50mm. 10.
An equipment as defined in claim 9, wherein the focal length of the
ultrasound applicator ranges from 9mm to l lmm. 11. An equipment as defined
in claim 2, wherein the equipment includes a cooling means. 



12. An equipment as defined in claim 11, wherein said equipment includes a
cooling s   means, said cooling means includes a water tank connecting to a
water piping system which is going through the handheld ultrasound
applicator. 13. An equipment as defined in claim 12, wherein said water
piping system connects to the lumen of the ultrasound applicator and the
water tank in a loop. 14. An equipment as defined in claim 13, wherein said
water piping includes an inlet water pipe and an outlet water pipe, the
inlet water pipe and outlet water pipe are connected in a loop through said
sealed lumen of ultrasound applicator. 15. An equipment as defined in any
one of claim 1-14, wherein the front distal of said ultrasound applicator
has a diameter in the range of from Smm to 80mm. 16. An equipment as
defined in claim 15, wherein the front distal of the said ultrasound
applicator has a diameter in the range of from l4mm to l6mm. 17. An
equipment as defined in any one of claim 1-14, wherein said ultrasound
transducer is detachable and installed within the handheld ultrasound
applicator. 18. An equipment as defined in claim 15, wherein said
ultrasound transducer is detachable and installed within the handheld
ultrasound applicator. 19. An equipment as defined in claim 16, wherein the
said ultrasound transducer is detachable and installed within the handheld
ultrasound applicator. 20. The apparatus of the claim 1-14 wherein the
water contained in the said cooling means is the purified water. 21. An
equipment as defined in claim 15, wherein the cooling medium contained in
said cooling means is purified water. 22. An equipment as defined in claim
16, wherein the cooling medium contained in said cooling means is purified
water. 23. An equipment as defined in claim 17, wherein the cooling medium
contained in said cooling means is purified water. 24. An equipment as
defined in claim 18, wherein the cooling medium contained in the said
cooling means is purified water. 



25. An equipment as defined in claim 19, wherein the cooling medium
contained in the said cooling means is purified water. 26. An equipment as
defined in any one of claim 1-14, wherein the acoustic output of 9   said
ultrasound applicator is more than 3 W. 27. An equipment as defined in
claim 15, wherein the acoustic output of said ultrasound applicator is more
than 3 W. 28. An equipment as defined in claim 16, wherein the acoustic
output of said ultrasound applicator is more than 3W. 29. An equipment as
defined in claim 17, wherein the acoustic output of said ultrasound
applicator is more than 3W. 30. An equipment as defined in claim 18,
wherein the acoustic output of said ultrasound applicator is more than 3 W.
31. An equipment as defined in claim 19, wherein the acoustic output of
said ultrasound applicator is more than 3 W. 32. An equipment as defined in
claim 20, wherein the acoustic output of said ultrasound applicator is more
than 3 W. 33. An equipment as defined in claim 21, wherein the acoustic
output of said ultrasound applicator is more than 3 W. 34. An equipment as
defined in claim 22, wherein the acoustic output of said ultrasound
applicator is more than 3 W. 35. An equipment as defined in claim 23,
wherein the acoustic output of said ultrasound applicator is more than 3 W.
36. An equipment as defined in claim 24, wherein the acoustic output of
said ultrasound applicator is more than 3 W. 37. An equipment as defined in
claim 25, wherein the acoustic output of said ultrasound applicator is more
than 3 W. 
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