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in laser therapy including the wavelength of the laser beam, the area impinged by the
20 laser beam, laser energy, pulse width, treatment duration and tissue characteristics.
The success of each therapy depends on the relationship and combination of these
variables. For example, liposuction may be facilitated with one regimen utilizing a given
wavelength and treatment duration, whereas pain may be treated with a regimen
utilizing a different wavelength and treatment duration, and inflammation a third
25  regimen. Specific devices are known in the art for each type of therapy.

Often it is desirable to treat a patient for multiple types of problems during a
single treatment. Because specific therapies require different regimen, treating multiple
problems currently requires multiple laser devices. It is desirable to provide a device
that enables multiple types of treatments with a single device. It is also desirable to be

30  able to provide multiple treatments simultaneously with a single device.

Therefore, an object of this invention is to provide a laser device that enables
multiple types of treatments. It is another object to provide a single device that provides
these treatments simultaneously. It is another object of this invention to provide an

apparatus that can siijItaneoust emit multiple beams of laser light. 1t is another
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an electrical schematic illustration of a preferred embodiment of the

present invention.
20 FIG. 2 is a schematic view of the optical arrangement of the linear spot shape of

the preferred embodiment.

FIG. 3 is a schematic view of the optical arrangement of the circular spot shape
of the preferred embodiment.

FIG. 4 is a schematic illustration of application of low-level laser radiation to a

25  human using the preferred embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to the drawings, there is illustrated a hand-held laser device

designated generally as 10. The device includes a plurality of laser energy sources, a
30 power source, an optical arrangement, a wand, and a control circuit.

Fig. 1 shows the preferred embodiment in which a first laser energy source 11
and a second energy source 12 are connected to a power source 13. The power source
preferably provides direct current, such as that provided by a battery, but may instead
provide alternating current such as that provided by conventional building current that is



30 power source, an optical arrangenent, a wand, and a control circuit.
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' laser diodes use less than one watt of power each ?ySImuItaneoust facmtate
liposuction, treat post-operative inflammation, and post-operative pain. Diodes of
20 various other wattages may also be employed to achieve the desired laser energy for
the given regimen. Further, patients may be human or other animal, and different
therapy regimens are utilized depending on the species of patient.

Control means 21, 22 are connected to the laser energy sources 11, 12,
respectively, to form a control circuit that controls the duration of each pulse of laser

25 light emitted, referred to herein as the pulse width. When there are no pulses, a
continuous beam of laser light is generated. Pulse widths from 0 to 100,000 Hz may be
employed to achieve the desired effect on the patient’s tissue. The goal for LLLT
regimen is to deliver laser energy to the target tissue utilizing a pulse width short
enough to sufficiently energize the targeted tissue and avoid thermal damage to

30 adjacent tissue.

Each laser beam 41, 42 exits the laser and is shone through optical
arrangements 31, 32, respectively, that produce beam spots 51, 52 respectively of
certain shapes. The beam spot is the cross-sectional shape and size of the emitted
beam as it exits the optical arrangement. For example, a laser beam of circular cross-



respectively, to forma control circuit that controls the duration of each
pul se of laser 25 light emtted, referred to herein as the pul se w dth.
When t herwOasm13869 pul ses, a conti nuous beam of | aser |i ghtrCrasSgemssat ed.
Pul se widths fromO to 100 000 Hz may be enployed to achieve the desired
effect on the patient’

| aser ene?%ﬁ'of‘ §'qales ?&P’Efél?r bgqasr% ﬁ%oqt?ts%? %sﬁbhgéllfwlg%eqﬁatpﬁpg@{& %ﬁblﬁ\éﬁr to

suf fi ci enfabyr |1yheégm?e@ |§ hethba‘/rm& e@hgtel a%umamboawm Be bbe bR khedsatieges t o 30
adj acent tissue. Each | aser exits the | aser an?I i's shone

through opfin-dafhe &rﬁfedfﬁ?e?fﬁﬁ?@mﬁt tr@f|rstvlgged§@@rr\,|§|pgssqq.,@fo c?dlfbcg'cﬁleam spot s

51, 52 r e§@éﬁ?§én¥cﬁ{t¥héifgen§|%'fésaé Beérﬁ%PQ@bstJﬁli%lI)bWQr SRak-segtidm Resulting in a
cross-sectional shape and size of the emtted beamas it exits the ogtical

ar r angneline offaserdighigaea ordhe fatientisskin. dhe speangl lagerdasses tranghsy eptisa
PCT/ US02/ %ﬁé’%@%ﬁﬁét?@gﬁk@ §§eé}’ﬂ‘€>‘f E%Iﬁrcr%aéﬂc%&ﬁ’treﬁﬂtlﬁd“iﬁ d @&Blarlsheht

| npi nges | aser Iight emittedis in the visible
range, a Shanaﬂ%ﬁe%lmth@@ﬁtlwsﬁéh on the patient's skin. In the preferred

embodi ment, t hgs L 051 i @ 3 ?%Pdpﬁfeﬁ%ﬁ%ﬁ e BROVOL tﬁé‘g%?ér?&@&evn@é rangement

t hat generat es a beam of antl a ear cross-section, resulting in a
5 line of mlchnsles alcoglmatmgéansdm arivka firae gma@gsmsm SG'Wélewdeilngm&basses
t hr ou

ar ran r at
cross: Qec?n elmgsg?pte{arl;lag HS@ ?r&?ltsfg e?éh%ﬁag'%ﬁg& g]g %é%r?%ie% patient's
3 kin. As §d51fmg1n NTHd @allllnraaﬁr’@ehs P&bn@tﬂs m{jgemeramng@nemt%arbce‘ﬁ/e the preferred
evice inc es a colli I n ns a alin ener at i rism36. The
col | i mati H@n#%rﬂé r@ﬂenfﬁatg&h 'ﬁ@ffﬁsﬁé%}éﬁg?m% 'HG% %&':rf La?g agll sposed in
serial rebgdrhativel 8 stiftolb BRREricANS H¥CcHERIbaS Srrddgendehe c6@t bersabbigtelgsthe4 and
the line generating prism36 receive and transformthe generated beam of

| aser |i gRkPtiGahgangrnentsd. of |aser light L. As an alternative, a suitable
el ectyscal or mecham ﬁf"#i%aé flfé%%gﬁ‘d‘&ptﬁ,‘é%ﬁarﬁb%rr%m%ﬁ ok ﬂ{eetﬁefe%dtdéﬁceom i cal

arrangenment 31. 15 As shown In Fig. second optical arrangenent 32 of
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receives and fransforms the generated beam of laser light into a circular beam spot of
laser light C. As an alternative, a suitable electrical or mechanical arrangement could
20  be substituted for the optical arrangement 32 to achieve a desired spot shape.

The device may utilize as many lasers and optical arrangements as necessary to
obtain the desired emissions and spot shapes. For example, the device may employ
two laser diodes each with a collimating lens, such that two substantially circular spot
shapes are achieved. Or, for example, the device may employ two laser diodes each

25  with an optical arrangement such that two substantially linear spot shapes are
achieved. Or, in another example, more than two lasers may be used and optical
arrangements aligned such that two or more of the laser beams have substantially
similar spot shapes and are co-incident where they impinge the patient’s skin.

In order to direct the laser light to the desired area on a patient, the laser light is

30 emitted from a lightweight, hand-held pointer referred to herein as a wand 61. See Fig.
4. The wand 61 is preferably an elongated hollow tube defining an interior cavity which
is shaped to be easily retained in a user’s hand. In the preferred embodiment the laser
energy sources 11, 12 are mounted in the wand’s interior cavity, although the laser
energy sources could be remotely located and the laser light conducted by fiber optics



receives and transforns the generated beamof |aser light into a circular
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VWi | e there has been illustrated and descri bed what is at present
considered to be a preferred enbodi nent of the present invention, it wll
be understood by those skilled in the art that various changes and

nodi fications may be nmade, and equivalents nay be substituted for elenents
t hereof without departing fromthe true scope of the invention. Therefore,
it is intended that this invention not be limted to the particular 10
enbodi ment di scl osed as the best node contenplated for carrying out the
invention, but that the invention will include all enbodinents falling

wi thin the scope of the



appended clains. 5 WO 03/015869 PCT/US02/19359 W claim 1. An inproved

| aser device conprising a wand fromwhich the |aser beans emt, the wand
bei ng capablog/oofsebei ng retained in a hand of a user and f PeglysomMssd
relative to the surface of the skin of a patient, the inprovenent
characteriwgg l[:) . 5 a) aplurality of |laser energy sources for generating
a plurality l‘a aser beans; and b) an optical arrangenent attached to the
wand for rlecei Anngptdvedliasse devibe aompeisitlg Bavaridrfeons ivbion the 2s2€ bearhs eht, | aser
beans into a desired ot s e, 10 2. A device according to claim
wherein at | eadE Vo BARG faPTRS Bt bojte it d M e SR LisnafehebuBpEd 5.
devi ce accor di rgative toltisd surfacelttifteskie bed patieit| tB6 thpveémeadapddieizebay:

i ndependent|y control hlgr] tgleﬁfgreneration of | aser ,ener%z' b'}fy each of the
plural Pty of Phser@® ?8390 BT EReravIspuIces fogeRNerling & BHEAIRLCHIRPEE] ai m 1
wherein each of thepdargrangnergy sources is less than one watt. 5. A

device according to claim1 wherein at |east one of the | aser energy
sources is a 8bni c¥hapiigabarangreent@itaghegdoitie waed frdesriving the 1aseh 5 wher ei n
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the visible range. 7. A device according to clarm erein at | east one of
the spot shapes is skAPgstantially linear. 8. A device according to claim1

furthap char achesd ke drdhd ol Hind ARAErRFATAGYQGr e 144 BaBafe Sape and
a second laser beam havi ng second spot shape erern he Tirst spot
shape i s subst amitiesl dipultameemslyand t he second spot shape is circular. 9. A
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independently controlling the generation of laser energy by each of the plurality
of laser energy sources.
15 4 A device according to claim 1 wherein each of the laser energy sources is less
than one watt.
5. A device according to claim 1 wherein at least one of the laser energy sources is

a semiconductor diode.

6. A device according to claim 5 wherein the laser energy source generates a laser
20 beam having a wavelength in the visible range.
7. A device according to claim 1 wherein at least one of the spot shapes is

substantially linear.
8. A device according to claim 1 further characterized by a first laser beam having a
first spot shape and a second laser beam having a second spot shape wherein

25 the first spot shape is substantially linear and the second spot shape is circular.

9. A device according to claim 1 further characterized by a control circuit for
controlling the pulse width of each laser beam.

10. A device according to claim 9 wherein the pulse width of at least one of the [aser
beams js such that the laser light emitted is substantially continuous.

30 11. A device according to claim 9 further characterized by a first laser beam having a
first pulse width and a second laser beam having a second pulse width wherein
the first pulse width is such that the laser light emitted is substantially continuous
and the second pulse width is not zero.



10. A device according to claim9 wherein the pulse wwdth of at |east one
of the laser beans is such that the laser light emtted is substantially
cont i nuouwo 030188 A device according to claim9 further eansotesszed by a
first |laser beamhaving a first pulse width and a second | aser beam havi ng

a second se W, dih wher e] h. jrst pulse wdth,i uch that the | aser
light enitted i@ﬁ&‘ges?%cf?{ﬁﬁgﬁ%&%@hﬂWﬁSr thSﬁ&Ygteh‘@g?e‘?éﬁ%s%‘iﬂ” fUedth i s
not zero. 6 WOvARhOd ES6EPCIOOMEIAA49359 12. A device according to claim 11
wherein th ul.se width of the second pul se i dt h i, ess than 100, 000 Hz.
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sem conduct or ghpRRehRAEENHAGERN I Ce generating a first |aser beam and
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width that is greater
into a desired spot shape wherein the first laser beam’s spot shape is

substantially linear and the second laser beam’s spot shape is
15 substantially circular;
C) a control circuit for controlling the pulse width of each laser bea'm wherein
the first laser beam is a continuous emission and the second laser beam
has a second pulse width that is greater than zero.



