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A further object of the invention is to provide an ultrasound therapeutic
equi pnent with a frequency width suitable for effectively treating skin

| esions of a hunman being. A further object of the invention is to provide
an ultrasound therapeutic equipment with an acoustic power intensity
suitable f t ' skin lesions of a human being. A further
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Said ultrasound applicator, which can be held by hand, includes a handle and a shell



3 ul trasound wave could go through the skin surface and effect the

subcut aneous tissue w thout causing danmage to epiderms, the edema in
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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



Refernng to FIG 1, the ultrasound therapeutic equi pnment includes a
controlling device, an ultrasound applicator which can be held by hand, a
cool ing neans and a panel. The controlling device contains a transforner,
an electrical socket, a controller and a power anplifier The power supply
i's connect d to the tra for owe u i.S, connected to the
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bri dge rec‘bmo‘vyradgtocmaklytﬂthesmtﬂeeﬂarnﬁﬂlrea@ts sheyged thabit is a%iv@ltdgtdusm usesagd i or
circuits. uTﬁ@soﬁ@dltHeedﬂeaﬁc pabMmdFth@prebdidivehiion e skiaredoms ihstead
integrate @ ﬁ% H§ ‘%W%FICh schenatlc diagramis shown in Figure 5. The
panel is nunbere he controlling device cabinet is nunbered as 8 and
the cover for the cabl net is nunbered as 9. The power sw tches, adj ustl ng
knobs and Thespand sthek adwantages hb theonyetionyalang witheths invantien iiselfpuile
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skilled in, r specific limtations are set on the types of those
standard cghp&gdnegr?%aslmgghe cooling water tank 14 is nade of a material, which
is rustproof and noistureproof. And the water |evel in the cooling wat er
tank 14 caBRBF DESCRIBHOMOSIHE FIGURES 15. The circul ating water punp 12
punps out the coollng water fromthe water outlet 13 to the water inlet of
t he handh r e
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The wat er 4R °over is nunbered as 10 and fixed on the cooling water tank
14 by screws. Referring to FIG 2, the ultrasound applicator 16, which can
be hel d byFI&G. HRangl,a isextiondle diagramanaf] eterorpstrgiturg of $heehhndhetl altrasound The

ul trasoundapbh@d@g,d@m% e@ﬁmﬂngme,fftwggdﬂglmnﬁl are placed in the lumen. The
ul trasound appl i cator ch can be held by a hand, transmts

hi gh-frequency focused ul trasqund. The, ultras transducey .converts the
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ul trasoundnaq:mioncat or itself during the conversion, a cooling neans is
adopted. Water is used as a cooling mediumin the present invention. The
cool i ng i:S .l i ty@]é’]eg d h the
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21 are res‘ﬁ%ﬁr{)togely connected through the quick coupler 26, 27 within the
handl e sl eeve 28 and then they are | ed out of the ultrasound applicator. In
order to pFi€venis aidirchitbdibgam of chewatervgdrey dfr then ezipmnetit g theepresent he

ul t rasound agiiogn. distilled water is preferably used as the cooling

medi um The qui ck coupler 26, 27 are fastened on the handl e 25. Two hol es
on sides of the handle 25 are configured to install the quick coupler 26,
27. The poiks 6dup oy diagrammishewingtthe oprsation prasess of themonireHingdevige 8figh t he
cabl e 22 whkeebuipment cfitheipieseht do@niial.- cabl e or cable with two cores. Two

el ectrodes of the cable are respectively jointed with two el ectrodes of the

ul trasoun readed couplings. The
cabl e 22 g%gggpﬁﬂgéﬁ#K?ﬁPwﬁﬁgen o?ﬁpﬁﬁkﬁgﬂgvgﬂ§?eeve&gs 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 ul trasound transducer 18 i,s supported by two netal el ectrodes,
whi ch 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 nenbrane 17 is fixed at the front end of
the out er sIeeve 20 by means of adhe5|ve 10|n|ng The outer sIeeve 20 IS
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CLAIMS What is clainmed is: 1. An ultrasound therapeutic equi pment
conprising: a controlling device, an ultrasound transducer transmtting the
t herapeutic ultrasound wave to a target region, a focusing neans, said
control ling device controls whol e systemof the ultrasound therapeutic

equi pnent, erein d ultr sound t ransducer and saj d focusi ng neans are
placed i n RECTHPEQsblthdl-al ¥ Hragagpd v&ﬁ?reﬂe%ne%prﬁerrtdmsyldﬁ%ﬁdco ol

equi pnent dg¥icdedn nl@lascvwdcdmllmtqr wittvbraanrbet lredd by thand,oa aeplingpmeanstand anhi ch
can be helpdnély Thé&bshtrollined delese conbianwld GassTerneer,Ssdiedlbctficdl Soclt,ca tanmiler sai d

ul trasoun W [ i I n. 3.
An equi prre(g;: %ﬁ{ he 3 @Id The p%wfef’ %rééﬁ%&ze@{ cgﬁ%ﬁgjﬂr[h& jgé g?{’:vglnﬁas a
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defined i ramnlidiernThe cphtrelding dswicd andithe ldmamgddl@ph@éombwh Cﬂlii bqlhléldclyy vvl dt h
in the rangadafe bothrootinddted toothel ddnirol panehnA eligplagneirduitais iflehe pastli Theel ai m 2,

wher ei n Sggqq,zﬁgmeaeé h&ﬁgn&@va &ﬁmﬂg% %gﬁh‘ﬁ%%}iné’&&f{b m&ﬁaﬁuﬁggiﬁ%of from
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| MHz. witcreojiflch pf rrooking wqrﬁé@c i cenmgrted fo t%é‘fa&frﬂnl%é’fftb% dpndhskhyt h of
the ult raarbims:sdumbp;bplmaton throaglgasinlet ovatépipd andthewatd. owtlet effthe hamditelds

defined i ngisdimd prmfa@w dbnhBQed RLAE wWabiRGhIBt @ffthe e@omigtméptamé {i3ogH cat or
ranges fraom anw%t]er nm 9. An equipnent as defined in claim 2, erein

the focal F'éN ?lﬁg ul trasound applicator ranges from 5nmto 50mm 10.
An equi pnent as defined in claim9, wherein the focal |length of the
ul t r asoundAmpytermabpower mpgbsisfqoomcﬁeﬂnotaatrhnsifmmer Nlvia/n aeptigalsotkehs. def i ned

in clai m ZpheWpgisfirmet Nes RBARIE T thd&drtdEitn2d &R, IThY seBsHAary 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



12. An equi pment as defined in claim1l, wherein said equipnent includes a
cooling s neans, said cooling means includes a water tank connecting to a
wat er piping systemwhich is going through the handheld ultrasound
applicator. 13. An equiprent as defined in claim12, wherein said water
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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
ADCO0809). 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



25. An equi pment as defined in claim19, wherein the cooling nmedi um
contained in the said cooling neans is purified water. 26. An equi pnent as
defined in any one of claim1-14, wherein the acoustic output of 9 sai d
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The circuit boards in the above invention embodiments are installed in the controlling

device cabinet as shown in FIG 1. The technical engineers can make changes

according to FIG. 3 to achieve the same function.
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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 11MHz.

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 11MHz.

7. An equipment as defined in claim 1, wherein the focal length of the ultrasound
applicator ranges from 5mm to S50mm.

8. An equipment as defined in claim 7, wherein the focal length of the ultrasound
applicator ranges from 9mm to 11mm.

9. An equipment as defined in claim 2, wherein the focal length of the ultrasound
applicator ranges from Smm to 50mm.

10. An equipment as defined in claim 9, wherein the focal length of the ultrasound
applicator ranges from 9mm to 11mm.

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
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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 14mm to 16mm.

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
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30. An equipment as defined in claim 18, wherein the acoustic output of said
ultrasound applicator is more than 3W.

31. An equipment as defined in claim 19, wherein the acoustic output of said
ultrasound applicator is more than 3W.

32. An equipment as defined in claim 20, wherein the acoustic output of said
ultrasound applicator is more than 3W.

33. An equipment as defined in claim 21, wherein the acoustic output of said
ultrasound applicator is more than 3W.

34. An equipment as defined in claim 22, wherein the acoustic output of said
ultrasound applicator is more than 3W.

35. An equipment as defined in claim 23, wherein the acoustic output of said
ultrasound applicator is more than 3W,

36. An equipment as defined in claim 24, wherein the acoustic output of said
ultrasound applicator is more than 3W.

37. An equipment as defined in claim 25, wherein the acoustic output of said
ultrasound applicator is more than 3W.
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