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DEVICES AND METHODS FOR PERCUTANEQOUS ENERGY DELIVERY

{0001} This application is a non-provisional of UL.S. Provisional Apphcation No. 61013182
filed on December 12, 2007 and a continuation of 127035258 filed March 25, 2008, the entivety of

which are mncorporated by reference.

BACKGROUND OF THE INVENTION
{0002} The systems and method discussed heremn treat tissue in the human body. Ina
particular variation, systems and methods described below treat cosmetic conditions affecting the
skin of vanous body parts, includmg face, neck, and other areas traditionally prone to wrinkling,
lines, sagging and other distortions of the skin.
{0003] Exposure of the skin to environmental forees can, over time, cause the skin to sag,
wrinkle, form hines, ov develop other undesirable distortions. Even normal contraction of facial and
neck muscles, ¢.g. by frowning or squinting, can also over time form furrows or bands in the face

and neck region, These and other effects of the normal aging process can present an agsthetically

unpleasing cosmetic appoarance.
{004] Accordingly, there 1s well known demand for cosmetic procedures to reduce the visible

effects of such skin distortions. There remains a large demand for "tightening” skin to remove sags
and wreinkles especially in the regions of the face and neck.

{0005] One method surgically resurfaces facial skin by ablating the outer layer of the skin
{from 200 wm to 600 wm), using laser or chenuicals. In time, a new skin surface develops. The
laser and chenucals used to resurface the skin also irviate or heat the collagen fissue present in the
dermis. When imritated or heatod in prescribed ways, the collagen tissee partially dissoeiates and, m
domg so, shrinks. The shrinkage of collagen also leads to a desirable "tghtened” look. Sull, laser
or chemical resurfacing leads to prolonged redness of the skin, infection risk, increased or
decreased prgmentation, and scaming.

{0006] Lax etal. U.S. Pat. No. 3,438,596 describes the use of radio frequency energy to shrink
collagen tissus. This cosmetically beneficial effect can be achicved in facial and ncck areas of the
body in a minimally intrusive manner, without requiring the surgical removal of the outer layers of
skin and the attendant problems just listed.

{0007} Utely ot al. LS. Pat. No. 6,277,116 also teaches a system for shrinking collagen for
cosmetically beneficial purposes by using an electrode greay configuration.

{0008] However, areas of improvement remain with the previously known systems. In one
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example, fabrication of an electrode arvay may cause undestred cross-current paths fornung
between adjacent electrodes resulting i an increase n the amowunt of energy applied to tissue.
{0009] Thermage, Inc. of Hayward California also bolds patents and sclls deviees for systems
for capacitive coupling of clectredes to deliver a controlled smount of radicofrequency coergy. This
contralled delivery of RF energy creates an electvie field through the epidernus that generates
“reststive heating™ in the skin o produce cosmetic effects while simaltancoasly attempting to cool
the ¢pidermis with a second encrgy sowree o provent extornal burning of the epidermis.

{10} In such systers that treat in a nos~-vasive manner, generation of energy to produce a
result at the dermis results i unwanted energy passing to the epidermis. Accordingly, excessive
energy production oreates the risk of unwanted collateral damage o the skin.

{0011} In view of the above, there remains a need for an improved energy delivery system,
Such systems may be designed to create an improved electrode array delivery sysiem for cosmetic
treatment of tissue. In particular, such an electrode array may provide deep umiform heating by
applying energy 1o tissue below the epidernns 1o cause deep structures in the skin © immediately
tighten. Over time, new and remodeled collagen may further produce a tightening of the skin,
resulting in 3 desirable visual appearance at the skin's surface. Such systems can also provide
features that increase the hikelthood that the encrgy treatment will be applied to the desired target
region, Morcover, devices and systems having disposable or replaceable energy transfer elements
provide systems that offer flexibility in delivering costomized treatment based on the intended
target tssue,

{0012} Moreover, the features and principles used to improve these energy delivery systems
can be applied to other areas, whether cosmetic apphications owtside of reduction of skin distortions

or other medical applications.

SUMMARY OF THE INVENTION
{0013} The invention provides improved systems and methods of percutancously delivering
energy to tissue. In ong aspect of the nvention, the methods and systems produce cosmetically
beneficial effects of using encrgy to shrink collagen tissue n the dernuts 1n an effective manner that
pravents the energy from affecting the outer layer of skin. However, the devices and method
deseribed herein can target the underlying faver of adipose tissue or fat for lipolysis or the
breakdown of fat cells. Selecting probes having sufficient length to reach the subcutaneous fat
laver allows for such probes to apply energy i the subeataneous fat taver. Apphication of the
energy can break down the fat cells in that layer allowing the body to absorb the resulting free fatty
acids mto the blood stremm. Such & process can allow for contouring of the body surface for
mmproved appearance. Naturally, such an approach can be used in the reduction of cellulite. In

addition, the systems and methods are also uscful for treating other skin surface mperfections and

Pt
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blenushes by application of a percutancous treatment.
{0014} The invention includes methods for applying encrgy treating (o a region of tissue
bencath the epidernus to produce a therapeutic aftect. By sclectively applving energy

percutancously rather than through the epidermis, the amount of energy

can be sigiaticantly
reduced thereby avoiding collateral damage 1o tissue.

{0015} The methods inchsde positioning at least a portion of at least one probe beneath the
epidermis, where the probe comprises a body having an outer perimeter, and applving energy from
the probe to create a zone of treatment, such that the exposure of energy to tissue is non-wmform
about the outer perimeter of the probe and greatest in the zone of weatment.

{0016} One or more of the probes can be configured to produce any number of zones of
treatment. For example, a probe can be configured to have a number of zones along a length of the
probe where the amount or mntensity of energy at cach zone is specific to the region of target tissue.
In addition, the probe can be configured to produce zones that combine with adjacent probes to
oreate a tregiment size in the tevsection of zongs between adjacent probes.

{0017} As noted above, the method can include an amount of energy to cause a therapeutic
cffect only i tissue within the zone of treatinend. As such, the amownt of energy will not be
uniform about the perimeter of the probe.

{0018} The probes can employ a vanety of encrgy types. For example, the probes can employ
energy delivery clement such as acoustic trapsducers, 1Hhanination sourceos, MICFOWAVE CRCIRY
supplies, resistive heat sources, RY energy clectrodes, as well as a cooling source. As noted herein,

f1t

vartations of the methods and devices melude a vanety of energy modalities combined in a single
probe. Moreover, a variety of energy modalitics can be combined i a single arvay of multiple
probes.

{0019] As shown herein, the application of energy can be manipulated to redirect the zone of

treatment. For example, the energy source can be articulated fo change an anguolar position of the
selective direction of encrgy delivery, Adternatively, or in combination, the energy seurce of probe
can be rotated to selectively apply the energy delivery s numerous directions about the probe.
{0026} The systems and metheds also include the use of various lemperature measuring
devices to monitor lemperature above andfor beneath the epidermis and adjacent to the treatment
site. In some variations, the emperatere measuring device can be advanced into the zone of
treatment andior into a path of the encrgy being applied o the tissee.

{21} The wvention also includes devices for percutancous delivery energy from a power
supply to tissue. Such devices can include a body having at least one probe extending therefrom,
wheve the probe has a tip adapted (o penctrate tissue, and where a sidewall of the probe comprises
an opeimg allowing for an energy delivery clement coupleable o the power supply and positioned

within the probe to transmit energy through the opening of the sidewall to treat tissue. In some
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additional variations, an opening 1n a probe wall is not requuired to provide treatment to the tissue.
Maoreover, the probe may also wclude shiclding or inselation on cevtain areas so that the application
of energy can be divected as noeded.

{0022} In some variations the devices include a tissue engaging surface on the body where the
tissue engaging surface assists in nniform placement of the probe heneath a surface of the tissue.
{0023] As noted above, the devices can employ a vartety of energy delivery modalities
{including, bat not limited to acoustic transducers, iHuntnation sowces, microwave encrgy
conductors, resistive heat source, an RF energy probe, or a cooling sowree).

{0024} The devices can also optionally inclade one or more tomperature sensing clentents
located on a probe or on a body of the device. In some vartations, the temperatere sensing element
can be advanced from the probe or device and tnto the region of tissue being treated.

{0025] The devices and methods described herein may provide probe arrays provided in a
cartridge hody that s removably coepled to a treatment device, where a probe array of the cartridge
device can penetrate tissue st an oblicpe angle or st a novmad angle as discussed below. In addition,
i those variations where the probe arsay enters at an obligue angle, the device may melude 2
cooling swrface that divectly cools the surface arca of tissuc adjacent to the treated rogion of Hssue.
The cooling methods and apparatus described herein may be implemented regardless of whether the
probes penetrate at an oblique angle or not.

{0026} {n onc varation of the device, the deviee comprises: a device body having a handie
portion, a cartridge receiving surface, an actoator adyacent thereto and a plurality of electically
conductive leads on at least a portion of the cartnidge receiving surface and being electrically
coupleable to the energy source, where the acteator s moveable relative 1o the device body; a
cartridge body removably couplod to the device body on the carteidye recciving surface, the
cartridge body comprising a probe assembly i engagement with the actuator, the probe asscmably
having a plurality of probes arranged in an amay and at least one of the probes having & connection
portion, the probe assembiy being moveable botween o treatment position and a retracied position
upoen movernent of the actuator, such that i the treatment position one or more probes can extend
from the cartridge body and the respective connection portion engages one elecirically conductive
lead, and in the retracted position, one or more probe refracts into the cantridge and the respective
commection portion moves out of engagement with the electrieally conductive lead preventing
delivery of encrgy.

{0027 In additional variations, the cooling swrface pre-cools the skin and underlying
epidermis prior to delivening the therapeutic treatment.  Addmional vanations nclade apphication of
cooling during andfor subsequent o e energy delivery where such cooling 1s intended to minimize
undesired darmage fo the epidermis, to maintam the epidermis temperature, andfor o refain the

gpidermis 0 a normal condition.
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{0028} Vanations of the mvention mehide moverment of the probes by use of a spring or other
means to provide an wpact force to the probes to penetrate tissue. The spring provides a spring
foree to move the probes at a veloctty that allows for casicr insertion of the probe array into fissue.
{0029] Alternatively, or in combination, the probes may be coupled to an additional source of
energy that imparts vibration in the probes (e.g., an ultrasound energy generator). The same energy
sowrece may be used to generate the thermal effect 1n the devmis.

{0030 The methods and devices described herein may also use features to facilitate entry of
the probes mto tssue. For example, the surface tissue may be placed n traction prior to advancing
probes through the surface tissue. The probes can comprise a curved shape, where advaneing the
curved probes through tissue can comprise rotating the probes into tissue,

{0031} Another variation of the invention inchudes a cartridge andfor hand wnit having any
asked ROM, PROM,
EPROM, EEPROM, Flash memory, NVRAM, elc. or anv combmnation thereot). Such memory

monber of electronic storage vmits or memory {e.g., SRAM, DRAM, A

capabilities can contain instractions or record compnmication between the cartridge and hand unit
anddor controller to adjust treatment paramciers, monitor usage, monitor steribify, or fo record and
convey other system of paticnt characteristics. In yot another varation, the cartridge andf/or hand
unit can include an RFID antenna/recerver configuration for preventing or permifting treatment
given that the hand unit‘controtler recognizes a code embedded with the RFID antenna.

{0032} {t 1s expressly intended that, wherever possible, the invention includes corabinations of
aspects of the various embodiments desertbed herein or even combinations of the embodiments
themselves.

{0033} In addition, the concepts disclosed herein can be combined with the following
commonly assigned applications where such combinations are possible; ULS. Patent Application
No. /676,230 entitled "METHODS AND DEVICES FOR TREATING TISSUE filed on
February 16, 2007; PCT application No.: PCT/US2007/081556 enutled "METHODS AND
DEVICES FOR TREATING TISSUE filed on Qctober 16, 2007, 118, Patent Application No.:
117764052 entitled "METHODS AND DEVICES FOR TREATING TISSUE filed on June 15,
2007; and U.S. Patent Application Noo 11/832 544 entitled "METHODS AND DEVICES FOR

TREATING TISSUE filed on August 01, 2007, Each of which is meorporated by reference herein.

BRIEF DESCRIPTION OF THE DRAWINGS
{0034] FIG. 1 shows a representative cross sectional view of the skin composed of an outer
stratan cornewm covering the epidermal and dermal lavers of skin and the anderlying suboutancous
tissud;
{0035] FIG. 2A shows a sample vanation of a system according to the principles of the

mvention having probes configured to provide percutancous energy delivery;
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gaging nssue

L=

{0036} FIG. 28 illustrates a partial view of a working end of a treatment anit en
such that the probes enters the tssue;

{0037} FIG. 2C shows another variation of a systern having probes configured to apply
percatancous cnergy delivery;

{0038] FIGS. 3A 10 3B show vanations of probes for use with the systems and methods
described herein (o ereate a zone of treatment;

{0039] FIGS. 4A 10 40 show variations of probes for use with an thunination encrgy source
and where the energy source delivery can be articulated with respect to the probe for re-directing a
zome of treatment;

{00443 FIGS. A 10 3B show a varation of a probe to move the zone of treatment around the
probe to ncrease a treatment area;

{0041} FIGS. 6A to 6F depict various probe array configurations for use in vaniations of the

systems and methods deserihed herein;

10042] FIG. 7 shows a vanation of a fluid dehivery probe;
{0043] FIG. 8 shows a probe having a combination of treatment modalities;
{0044} FIG. 9A llastrates a perspective view of a variation of a cartridge body for use with the

present system;

{0045} FIGS. 8C to 9D show a perspective, side, and top views respectively of an alternate
cartridge body for use with the present systemy;

{0046] FIG. 10 shows a graph representing pulsed energy delivery and temperature
measurements between pulses of energy:

{0047] FIGS. LA to 1B show vartations of introducer mentbers that assist in placing probes
within tissue,

j0048| FIGL 12A shows an additional variation of a device having an aay of probes in a
removable cartridge adincent to 2 tissue engaging swrface;

{0049] FIG. 12B shows a magnified view of the probes and tissue engaging surface of the
device of FIG. 124,

{50 FIG. 12C shows an exanple of an probe entering tissue at an oblique angle adjacent to
a tisyue cngaging surface;

{0051} FIG. 13 shows another example of an probe entering tissue af an obligue angle
underneath a skin anomaly;

{0052} FIG. 14A 1o 14C show cooling swefaces adiacent to the probes; and

{0053} FIGS. 1534 to 15D illustrate additional variations of probe for use with the systems and

devices described heren,
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DESCRIPTION OF THE PREFERRED EMBODIMENT

{0054] The svstems and method discussed herein treat tissue in the human body. Inone
aviation, the systems and methods treat cosmetic conditions affecting the skin of various body
parts, inchuding face, neck, and other areas tradivonally prone to wrinkling, Hines, sagging and other
distortions of the skin. The methods and svstems deseribed bereln may also have apphication in
other surgical fiekds apart from cosmetic applications.

{0055] The inventive deviee and methods also include treatment of skin anomalics such as
warts { Verruca plana, Vornuca valgaris), sebaceous hyporplasia or acae (Acne valgars)., Treatment
of acne can be acconyiished by the divect ablation of scbaceous glands or # can be accomplished
by the delivery of thermal encrgy which will stimulate the body's immune system to ehiminate the
bactenia, Propiontbacterium acnes, which 18 one of the causes of acne. The methods and devices
can be used for the romoval of unwanted hamr (L., doptation) by applying caergy or heat to
permanently damage hair follicles thereby removing the skins ability fo grow hair, Such freatment
nway be applied on arcas of facial skin as well as other arcas of the bady.

{0056} Other possible yses include pain management (both n the use of heat to reduce pain in
mascle tissae and by directy ablating nociceptive pain fibers), stimulation of cellalar healing
cascade via heat, treatment of the superficial muscolar aponeurotic system {SMAS), reproductive
control by elevated heating of the testicles, and body modification such as piercing, scarification ov
tattoo removal

{0057 In addition to therapeotic surfaee weatments of the skin, the cutrent Ivvention can be
targeted to the undertving layer of adipose tissue or £at for Hpobysis or the breakdown of fat cells.
Selecting probes having sufficient length to reach the subcutancous fat layer allows for such probes
to apply energy in the subeotancous fat faver. Appheation of the energy can break down the fat
cells in that layer allowing the body to absorb the resulting free fatty acids into the blood stream.
Such a process can allow for contouring of the body surface for improved appearance. Naturally,
such an approach can be used in the reduction of celhylite.

{ISB] Other possible ases include pain management (hoth i the use of heat to reduce pain n
pusscle tissue and by divectly ablating nociceptive pain fibers), sunlation of celhdar heahing
cascade via heat, reproductive control by elevated heating of the testicles, and body medification
such as scarification.

{0059] FIG. 1 shows a cross sectional view of the skin 10 composed of an outer stratum
cornvem 18 covering the epidernus 16. The skin also includes the dermis 18, subcutancous
fissue/fat 12, These layers cover mascle tissae 14 of within the bady. In the face and neck arcas,
the skin 10 measures aboat 2mnt in cross sectional depth. In the face and aneck regions, the
epidermis measures about 100 wm in cross sectional depth. The skin 10 also includes a dernus 18

Jayer that contains a layer of vascular tissue. In the face and neck regions, the dermis 18 mwasures

-3
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about 1900 um in cross sectional depth.
{00610 The dermis 18 inclades a papillary (upper) layer and a retiadar (fower) laver. Most of
the dermais 18 comprises collagen fibers, However, the dermus also imcludes vartous hair bulbs,
sweat ducts, sebaccous glands and other glands. The subcutancous tissue 12 region below the
dermis 18 contains fat deposits as well as vessels and other tissue.
{0061} In most cases, when applying cosmetic treatment to the skin for ughtening or removal
of wrinkles, it is desirablc to deliver energy to the dermis laver rather than the epidermis, the
suboutaneons tissae region 12 or the muscle 14 tissue. In fact, dehivery of energy to the
suboutaneous tissue region 12 or muscle 14 may produce pockets or other voids leading to further
visthle mperfections in the skin of g patient. Algo, delivery of excessive energy to the epidernus
can cause bwrns and/or scars leading to further visible imperfections.
{62} The application of heat to the fibrous collagen structure in the dermis 18 causes the
collagen to dissociate and contract along its length. |t is believed that such disassociation and
contraction cccur when the collagen is heated to about 65 degree U The contraction of collagen
tissue causes the dernus 18 to reduce m size, which has an observable tightening effect. Asthe
collagen contracts, wrinkles, lines, and other distortions become less vistble, As a result, the
outward cosmetic appearance of the skin 18 improves. Furthermore, the eventual wound healing
response may further cause additional collagen production. This latter effect may fimther serve o
tighten and budk up the skin 16
{0063] Thermal energy 1s not the only method for treating collagen in the dermal fayer to
ffect skin laxity and wrinkles. Mechanical disruption or cooling of tissue can also have a desirable
therapeutic effect. Ag such, the devices and methods deseribed herein are not hnnted to the
porcutancous delivery of thermal energy, but also include the percutaneous delivery of mechanical
energy or oven reducing tenmperafue of tissucs beneath the epidenmis {e.g., bypothermia effect on
tissue ).
j0064| The weatment methods and device can also include the vse of additives, medicines,

bicactive substances, or other substances intended 0 create a therapeutic cifect on their owiror

augment a therapeutie effect created by any one of the encrgy modalities discussed herein.
{0065 For example, astograph or allograph collagen can be delivered percutancoasly to bulk

up the dermal layer. Non-collagen fillers such as absorbable and non-absorbable polymers can alse
be delivered to increase the volume of the dermis and improve the serface appearance of the skin.
Saline can be delivered to provide a diffuse path for radio frequency current debivery or 1o add or
remove thermal encrgy from the target dssue. In addition, ancsthetic or numbing agents can be
delivered to reduce the patient’s sensation of pain from the reateent. Botulinum Toxin type A
{Botox®) can also be delivered to the dermis or o the muscular layer below the dernus by father

mnserting the access probe 32, The delivery of Botox® can tenwporarily pavalyze the underlving



WO 2009/076599 PCT/US2008/086588

musculature allowing for treatment of the target arca with no muscle movement to move or disturb
the treatment area.

[0{}66] The delivery of the substances deseribed above can oceur using the same delivery

devices that apply the cnergy based treatiment. Alfernatively, or in conmtbingtion, a physician can
administer snch substances using a delivery means separate from the treatment devices

{0067} FIG. 2A Hostrates one variation of a treatment system according the principles
desenibed heresn. The froatment system 200 generally includes a treatment wadt 282 having a hand-
picee or device body 210 {or other member/feature that allows for manipulation of the system to
treat tissue 18) having one or more probes 104 extending from the body 218, In some variations,
the probes 104 are coupled 10 the body 210 via a removable cartridge 100, In the system 200
shown, the remwovable cartridge 108 contains a plurality of retractable probes 104 arranged inan
array 108, Hercafter, the tenm probes 104 is intended to include any clectrode, encrgy transfer
clement {e.g, thermal, electrical, clectromagnetic, nucrowave, mechanical, ultrasound, ete), or
source of therapestic veatment. For sake of convemence, the tenm probe shall be used to refer to
any clectrode, energy ransfor element or source of therapeutic treatment unless specifically noted
otherwise. As shown, the probes 104 can optionally extend from 3 front portion 112 of the
cartridge 188, Alternatively, the probes 104 can extend from a front face of the device body or
from any swriace of the device body/cartridge,

{0068] The device body 219 is not limited to that shown. Instead, vasiations include device
body shapes that are thinper in profile and can be beld at a more vertical angle to the target tissue
Like a pencil or powter. Variations also include a device body that has a loop or curved grip that
facilitates one specific manner in which it can be grasped by the hand, Any nurmnber of variations is
possible especially those that ensure the physician’s hand does not contact of the distal end of the
cartridge or the farget tissue.

{H69] The devices according to the principles desceribed herein can include any nomber of
arvays depending upon the intended treatment site. Currently, the size of the array, as well as the
nuntber of arrays, can change depending on the variation of the wmvention necded, In most case

the target region of tissue drives the array configwration. The present mvention allows a physici;m
to selectively change arvay configuration by attaching different cartridges 100, Aliematively,
variations of the invention contemplate an probe assembly that is non-removable from the device
body 208

{0070] For example, a treatment uoit 202 designed for relatively small treatiment areas may
only have a single pair of probes. On the other hand, a treatment wmit 202 designed for use on the
check or neck may have up to 10 probe pars. However, estimates on the size of the probe array are
for Hlustrative purposes only. In addition, the probes on any given array way be the same shape

and preofile. Alternatively, a single array mav have probes of varving shapes, profiles, andfor sizes

G
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depending upon the intended application.

{0071} Farthermore, the array 108 defined by the individual probes 184 can have any number
of shapes or profiles depending on the particular application.  As described in additional detail
herein, in those variations of the system 200 intended for skin resurfacing, the length of the probes
104 is generally selected so that the energy delivery oceurs in the derous laver of the skin 18 while
the spacing of probes 184 may be selected to mminnze deltvery of energy between adjacent pairs of
probes or {0 nunimize encrgy {0 cottain areas of tissae,

{072 in those variations where the probes 104 are remistive, radiofrequency, microwave,
mductive, acoustic, or sinular type of energy transfer clements, the probes can be fabricated from
any number of materials, e.g, Fom staindesy steel, platiam, and other noble mctals, or
combinations thereof. Additionally, such probe may be placed on a non-conductive mentber {such
as a polymeric member).

{0073] Additionally. the treatment unit 202 may or may not include an actuator as deseribed
below for driving the probe arrav 108 from the canridee 1M into the tavget region. Examples of
such actuators include, but are not limited to, gas powered evimders, springs, hnear actuators, or
other stch motors. Alternative varmations of the system 208 include actuators drtven by the control
systenenergy supply unit 99

{0074} FIG. 2A also shows an optional cooling device 234 coupled to the device body 210,
The cooling device 234 can be adjustable alonyg the device body 210, The use of a cooling deviee
234 can also be desirable in those cases where energy or beat is applied to the tissue. In addition, a
couling device may have other beneficial effects even when a heat or encrgy freatment is not being
wsed. In vet addivonal variations, the cooling device can be replaced with a heating device (such ag
whei 3 cooling treatment 1s used o induce the therapeutic treatruent within fissuc).

{0075] in the tlustrated variation, the cooling device 234 is in a rotracted position where it s
spaced away from probes 108 {and thus spaced from the surface of the target tissue). This retracted
position can atd the user by allowing for visualization of proper placement of the probe array 108
into the target tissue. After the user places the device 202 on fissue, the user can advance the
cooling device 234 (manually or sutomatically upon activation of the system} so that 3 cooling
surface 216 of the cooling device 334 makes contact with the target tissue.

{0076} The cooling device can be an air or hgeid type cooling device, Altematively, the
cooling device can include a Peltier cooling device. A Peltier cooling device can eliminate the need
for a fhuid source. In some cases, the cooling deviee can be powered using the same power supply
that energizes the probes. Such a configuration provides a more compact design that is casier for a
medical practitioner to manipulate.

{0077) The system 200 also imcludes an cucrygy supply unit 94 coupled to the treatment unit

202 via a cable 96 or other means, The energy supply unit 98 may contain the software and

1Y
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hardware required to control encrgy defivery. Allematively, the CPU, software and other hardware
coutrol systems may reside in the hand piece 2310 andfor cable 96, 1t is also noted that the cable 96
may be permancatly affixed to the supply unit 98 gad/or the freatmond uait 2020 In additional
variations, the band picce 216 can contain the controls aloue or the confrols gud the power supply
necessary o delivery freatment.

{0078] {n one variation, the energy supply wiit 98 may be a RE energy wnit. Additional
variations of energy supply uniis may inchude power supplies to provide or remove thermal energy,
to provide ultrasound energy, microwave encrgy, laser energy, pulsed hight epergy, and infrared
encrey. Furthermore, the systems may include combinations of such energy modalitics.

{0079 For example, i addition to the use of RF energy, other therapautic methods and
devices can be used in combination with R¥ energy {o provide additional or more efficacioys
treatments. For exaniple, as shown in FIG. 24, additional energy sources 96 can be delivered via
the same or additional energy transfer clements located at the working end of a wreatment wiit 202,
Alternatively, the radiant energy may be supplied by the energy source/supply 99 that is coupled to
a diode, fiber, or other emidtter at the distal end of the treatment unit 202, In one variation, the
energy source/supply 94 and associated energy transfer eleruent may comprise laser, light or other
similar tyvpes of radiant energy (e.g., vistble, ultraviolet, or infrared light). For example, ntense
pulsed light having a wavelength between 300 and 12000 nm can also be gsed i conpmetion with
RF cugrent to heat a targeted fissue,  Such associated transfer clements may congwise soarces of
Tighat at the distal end of the treatment wnit 202, These transfer clersents may be present on the
cartridge 100, on the device body 218 or even on the cooling unity 234, Move speaificalty a
coherent hght source or taser energy can be used in conjunction with RF o heat s targeted tissue,
Examples of lasers that can be used include erbrum fiber, €O, diede, Hashlamp puoped, Nd:YAG,
dye, argon, ytterbium, and EnYAG among others. More than one laser or light source can be used
n combimation with RF to further enbance the effect. For example, a pulsed wfra-red light source
can be used to heat the skin surface, an Nd: Y AG laser can be used to heat specific chromophores or
dark matter below the surfaee of the skin, and RF current can be applied o a specitic laver within
ot below the skin; the combination of which provides the optimal results for skin tightening, acne
treatment, hipolysis, wart removal or any combination of these treatments.

{0080} Other energy modes besides or in addition to the optical encrgy described above can
also be used in conpumction with RF aurrent for these treatments.  Ultrasound cncrgy can be
delivered cither through the RF probes, through a face plate on the surface of the skin, or through a
separate device. The ultrasosnd energy can be used to thermally treat the targeted tissve andior it
can be used to sense the temperatare of the tissee being heated. A larger pudse of pressare can also
be applicd to the surface of the skin in addition to R¥ current to disrupt adipose tissue. Fat colls are

larger and their mombranes are not as strong as those of other tissue fypes so such  pulse can be
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gencrated to selectively destroy fat cells. In some cases, the multiple focused pressure pulses or
shock waves can be divected at the target tssue 1o disrapt the cell membranes, Each individual
palse can have from 0.1 to 2.3 Joules of energy.

{0081} The encrgy supply unit 98 may also include an iuputioutput (FQ) device that allows
the physician to input control and processing variables, to enable the controller to generate
appropriate command signals. The 1O device can also reccive real time processing feedback
nformation from one or more seasors associated with the device, for processing by the controlier,
¢.¢., 1o govemn the application of energy and the delivery of processing fluid. The IO device may
also include a display. to graphically present processing information to the physician for viewing or
analysis.

{0082} {n some variations, the system 208 may also include an auxiliary unit 92 (where the
auxiliary unit may be & vacwnn source, fhid source, vlirasound genorator, medication source. cte.)
Although the muxiliary vmit is shown to be connected to the energy supply, variations of the system
200 may inchude one or more auxiliary units 92 wheve cach unit may be coupled to the power
supply 94 audfor the treatioent uait 202,

{0083} FIG. 28 illustrates a partial view of a working cad of a treatment ut 202 where the
treatment unit 202 engages against tissue 18 and the amvay 108 extends from a canridge 100 into the
tissue 10, The cooling device 234 also engages tissue $0 50 that a cooling sarface 216 cools tissae
divectly above the area of treatment. The tlusteated figure also demonstrates anothey featine of the
system where the cartridge 100 includes a tissue engaging surface 106 having a plane that forms an
angle A with a plane of the array of probes 108, As desceribed below, this configuration permuts a
larger treatment area as well as direct conling of the tissue surface. The devices of the present
mvention may have an angle A of 18 degrees. However, the angle can range from anywhere
between perpendicular to paraitel with respect to the tissue surface. The tissuc engaging swrface
166 can also include any mumber of features fo ensure adequate contact with tissue.

{0084} Although not shown, the tissee engagement surface may contain apertures or other
features to allow ioproved engagement agamst tissue given the application of & vacuum. By
drawing tissue against the tissue engaging surface the medical practitioner may better gauge the
depth of the treatment. For example, given the relatively small sectional regions of the epidermis,
dermis, and sebeutancous fissue, if a device s placed over an uneven contour of tissae, one probe
pair may be not be placed at the sufficient depth. Accordingly, application of energy i such a case
nay cause a buin on the epidernus. Therefore, drawing tissue to the tissue engaging surface of the
device increases the likelihood of driving the probes to a uniform depth in the tissue,

{0085 In such an example, the tissue engagement surface 186 can inclade small projections,
barbs, or even an elastic resin o increase friction against the surface of tissue. These projections or

features can grip ov provide friction relative o the tissue m proximity of the farget tissuc. This grip
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or friction holds the tissue n place while the probes are mserted at an angle relative to the grip of
the projections. In another variation, the tissue engaging surface can inchude contact or proximity
sensors 1o ensure that any munbers of points along the tissue engaging surface are touching the
surface of the target site prior to probe deployment and/or cnergy delivery,

{0086] FIG. 2B also shows the treatment unit 202 having an extension actuator 240 and a
retraction actuator 242 which extend and retract the amay 108 i the cartridge. The handie also
contains a power control switch 244 that can start and stop delivery of energy, Clearly, the
ocation, size, and construciion of such actuators can vary. In addition, all actuators can be replaced
by a single actuator. In yet another variation, actuation of the device can oceur using a footswitch
that 1s coupled to the control svstem,

{0087] As discussed below, the cooling device 234 includes a cooling plate or cooling surface
216. Optionally, the cooling surface can have a disposable cover that prevents divect tissuc contact
between the actual cooling surfhce and the tavget tissue. The cover can be a disposable, sterihzed
component that s discarded after each treatment or after each patient.

{0088] FIG. 2C shows another varation of a treatment system 200 according the principles
described horein, The tregtment system 200 generslly includes a treatment unit 202 having g hand-
piece 210 {or other memberfeature that allows for manipulation of the system to treat tissue 18}
The treatment onit 202 shown mchides a faceplate 112 having a plarality of probes 184 {generally
formed in an array 108) that extend from openings in the faceplate 1120 The devices may comprise
probe arrays of only a single probe up to considerably larger arvays. As noted above, the size of the
array 1s deternined by the target region that is intended for treatment. Additonally, the treatment
unit 202 may or may hot include an actaator 128 for driving the electrode arvay 108 from the
faceplate 112, Alternative variations of the systern 200 include gctuators driven by the controt
system 8¢ or an auxthary wmt 92,

{H89] FIG. 3A shows a cross sectional view of a vanation of a probe 30 of a treatment device
200 when inseried into tissue. The probe 38 can be any probe disclosed beretn (inchuding those
cntering the tissue at an obligue angle). A single probe is shown for iflustrative purposes only.
{Clearly, anv configuration of probes as disclosed herein can be used. In addition, although the
following probes are shown entering tissue in a direction that 1s sommal to the swrface of the tissue,
vattations of the devices and methods disclosed herein contemplate oblique entry of the probes iato
tissue as discussed in Agther detail below,

{0090] As illustrated, the probes 30 shown have an active surface that provide therapeutic
treatment in a targeted direction resulting i a zone of treatment that contains the greatest amount of
energy delivered fo the tissue.  Inthe vanation illustrated in FIGS. 34 and 3B, probe 38 includes
an owter wall 32 which has an opening 34 on at feast a portion of that wall 32, The opening 34

aliows an cnergy delivery clement 36 to apply cnergy from the probe to create 3 zone of treatment
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168, such that the exposure of energy to tssue 1s non-uniform about the outer perimeter of the
probe and greatest i the zone of treatment 160, As deseribed below, any encrgy modality can be
used fo create the targeted zone of treatment,

{0091} As shown i FIG. 3A, the energy delivery clement 36 comprises a piezoclectiic crystal
with a flexible transmitting cover membrane 40, The flexible membrane 48 can be coupled to at
least one power delivery lead 44 and the other lead 44 is coapled to a conductive epoxy bed 42,
The epoxy bed 42 secures the transducer 38 to one portion of the probe wall 34 and transmits power
to the crystal 38, Power delivered to the crystal 38 from a power supply causes high frequency
oscillation of the membrane 40 resulting 1n application of a high frequency acoustic energy into the
surrounding tissue 10, Tos encrgy mechanicadly heats the dermal Hssue to cause contraction and
tightening of the collagen. As noted heren, this shrinking and tightening improves the appearance
of the skin and reduces sagging and wrinkles

{0092} FIG. 3A also illusteates an optional temperature sensor 52 and temperature sensing lead
54. Tomperature sensor 82 can be any type of sensor such as a thermocouple, a thermistor, a ferrite
bead, or 3 fluorescing dve. The temperature sensing load 54 can be part of the seasor 52 or i can
be a power supply lincfwire from a power control niodule that transmits a signal to and from the
sensor 32, In the case of a floorescing dye, the sensor and lead may comprise a fiber optic line that
provides Hlgpunation to the dye and transmit the reflected flaorgscence back to a power control
module. The ase of the temperature sensor 52 and probe 38 of the current variation provide great
advantages over other bigh frequency and ultra ligh frequency acoustic energy systems which
direct the energy into the skan from the surface.

{093] The use of the percutaneous probe 38 produces a desirable thevapeutic effect with
energy levels that are mouch lower than systems that are requived fo heat directly on the dernmuis
rather than through the fough and rnigid stratwn corneum 18 and the sensitive epidermis,
Furthermore, in some variations there is no need to sequentiglly or stmultancously cool the surface
of the tissue 1o prevent the epidernus from heating too nyach as the encrgy is applied ouly to the
dermis. In addigion, the use of a tomperature sensor 32 allows for 3 measurement of the adjacent
dermal fissuc in or ncar the treatment zone 168, This measurcment provides a control mechanism
for the power control module to adjust power delivery to the energy delivery element 36 1o achieve
the desired tomperatarefeffect.

{0094} Figure 3B shows an alternate variation of a probe 38 where a temperatore sensor 52 18
advance-able out of the probe 38 away from the probe wall 32 and info the arca of derois that s
bemng directly treated by the energy element 36, The sensor 52 can be advanced divectly into the
zoue of treatment 168 adjacent tsspe. This configuration provides even more accurate tomperatsre
data for control of delivered energy. In additional variations, the temperature seasor 82 location

can vary anywhere along the length of the probe 30 or even on the face of the frcatment svstem 200,
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In addition, any mumber of temperature sensors 52 can be placed along or advanced from the
probefreatment system.

{0095] As noted above, the energy transfer element 36 delivers encrgy through an opening in a
wall of the probe 39, 1n some vaniations, the opening can be covered with a matenal that allows
energy to exit the probe haot prevents Hissue or other materials from entering the probe.
Furthermore, the encrgy transter clement 36 can employ different modalities other than high
frequency acoustic encrgy. For example, the encrgy transter clemert 36 can comprise an
iHupunation source, a microwave energy supply, a resistive beat source, an R¥ encrgy probe, or a
cooling source. For example, the element can comprise a mono-polar or bi-polar RF energy
clectrode in such case the zone of treatment would comprise the path of electrical current flow
through the probe. In another variation, the probe can be configured with insulation or reflectors to
direct the eacrgy from an otherwise nwilti-directional source (microwave, resistive heat source,
cooling source, Humunation) to create a zone of treatment.

{0096] FIG. 4A iHlostrates one such variation of a probe 30 of a treatment systony 200
cmploying an ilhuoination cnergy transfer source, The illunmination source can include # laser
source or other hight energy sowree that directs energy theough the probe to the targeted tissue, As
shown, the probe 30 containg an Hlumination source {e.g. a fiber optic) and includes g lens
assembly 48 {or other deflection means) adjacent to an opening 34 in the probe 30, In this
variation, the opening 34 is at a beveled distal tip, However, the opening can alse be in a side-wall
of the prabe. The lens assembly 48 can be a digttal micromtirror device (DMD). The MDD can
adjustably dircct the light or laser energy out of the probe 38 to a zone of treatment 160 and into the
target Ussue. Variations of the systen 200 can also include a temperatare sensor 52 and electrical
leads 44 to power and control the lons assembly 48, The lens asscmbly 48 can articulate to divect
the cnergy mto the fissue in any number of different angular directions as shown in FIGS, 4B and
4C.

[0097] Farthermore, as shown i FIGS. 3A and 3B the probe or the energy delivery element
can be rotated such that a greater povtion of tissue ean be targeted by the probe 38, {n doing so, the
zone of treatment 168 can selectively treat regions around the perimeter of the probe 30, In an
additional varation, and as shown in Fig. 8B, the probe 38 can be rotated and the energy transfer
clement 36 can be articudated to create a larger zone of freatment 160 or o selectively weat regions
around the probe 38

{0098] In another vartation of the device, an tthunination source can be usaed to penerate
thermal energy that is applied to tissue rather than trradiate the tissue. For example, the mivror of
the previous variations can be replaced with an optical absorbing emitter that is mounted on the
probe. This enutter is configured to heat as is absorbs the light or laser energy. The emitter then

comchiets the heat to the target tissue via thermal conduction.
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{0099} In addional vananions the use of radio frequency, altrasownd, or nucrowave energy
supplies can be directed towards an appropriate absorbing exmitter that converts the delivered
energy tido thermal energy for treating the target ssue. Furthermore, the absorbing enutter can be
compased of an inductive material which converts magnetic ficld encrgy wito heat. This
erhadiment allows a smalier dismeter delivery probe since the magnetie field can be produced
outside of the target tissee and probe 38, In such a vanation, there is no need to direct wires,
antenna, fiber optics, transducers or other encrgy delivery methods throagh the inside of the probe
38 1n order to apply the therapeutic treatment.

{00100]  FIGS. 6A to 6F depict various probe 38 configurations for use in variations of the
device. As shownan FIG. 6A, one variation of the system inchudes a single probe 3¢ However, a
single row array, as shown in FIG, 6B or a madaple row array, as shows in FIGL 60 are also within
the scape of the disclosure. As discussed below, the probes may be staggered such that the
treatment zones affect varving depths of tssue as well

{0161} FIGS. oDy and 6F Hustrate ancther variation of the system 200 where openings 34 with
racmbrances 40 on adjacent probes 38 face one gnother so that the zone of tregbment 166 fronm
adjacent probes 38 intersects to treat tissue. One such benefit of this configuration is that the power
generated by cach probe alone can be reduced such that a region of tissue is only wreated in the
intersecting zone between adjacent probes. For example, the power from one probe 30 can be set
safficiently low to insafficiently heat the tissue to a therapeutic level. However, in the region of
treatment created by inlersecting treatment zongs, the generated heat is sufficiont to create the
desived effect,

001021 Inaddition, FIQ. 6F shows a ciroular arvay of probes 38 having opemings 34 with
mentbrancs 48 or energy directors that focus o the conter of the array as shown in FIG, 6B, Again
tlus configuration allows for the delivery of even lower leveks of energy form any one probe 38
Accordingly, the device will only treat tissue when all of the probes are energized stmultancously
so that the combined focused energy s sufficient to create a therapeutic effect. These array
variations allow for cven more procise energy delivery than s possible with surface delivered
devices.

{00163]  FIG. 7 shows vet another alternative variation for delivering energy to the targeted
tesue. In this vanation the probe 39 includes openings 34 that permit delivery of a fluid. Clearly,
the probe can inclade one or more additional openings located anywhere along the probe. The
probe 38 can be configured o produce a jet of fluid when pressunized. This jet or jets of Huid
create a treatment zone 166 to produce a therapeutic effect in tissue. Any fluid, such as stenife
satine, when delivered at a sufficient velocity and pressure can mechamcally disrupt the coltagen of
the dermal layer creating a therapoutic offect. Although the prohe 36 can directly deliver the Huid,

other comfigurations are possible. For example, the probe can include a fluid delivervy member 38

)
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located within a body of the probe 30,

{00184]  FIG. 8 shows another alternative variation of a probe for use with devices and methods
disclosed heretn, The itlustrated probe 38 two lumens 77 aad 72, The fivst lumen 77 wmnchudes a
source of ultrasound cnergy. Specifically the probe is composed of an cuter wall 32 which has an
opening 34 on at least a portion of the wall 32, As deseribed above, the probe can include a piezo
electric crystal 38 with a flexible transmitting cover membrane 40, The flexible membrane is
coupled to one of the power delivery leads 44 and the other lead 44 1s coupled to a conductive
gpoxy bed 42, The epoxy bed 42 secures the erystal 38 to an interior of the probe and transmits
power to the crystal 38, Delivery of power 1o the orystal 38 causes the flexible membrane 40 to
oscillate divect acoustic eneray o the target tssue. The variation also can include & tomperature
sensor 52 and temperature sensing lead 54 for monttoring target fissue tomperature and controlling
energy deltvery.

{00105]  The second famen 79 of the probe e include a second type of energy delivery device.
fn this variation, the second lumen 79 includes elements for delivering laser or hight energy to the
targeted tissue. The lumen 79 contains a fiber optic 46 which has a fens assembly 48 at the distal
tip. Distal of the lens assentbly 48 can be a digital mcromirror device (DM, The lens assembly
48 can direct the light or laser energy out of the cannula opening 34 and into the target tissue as
discussed above.

{00106}  The combination of the two energy modalitics, laser and wlirasound, dirccted to the
target tissue can provided an enhanced therapeutic effect to the target tissue.  Clearly any mumber of
energy modahties can be combined within a single probe 30. Furthermore, the probe can include
WO separate zones of reatment given each energy modality.

{00107} FIG. 9A Hastrates one varmtion of a removable cartridge body 108 for use with the
present system. As shown, the carfridge body 198 includes retention fasteners 114 allowing for
coupling with the device hady as well as removal from the device body. Again, any number of
structures can be incorporated nto the device to permit removable coupling of the cartridge body
160 to a treatment unid. The probes desertbed above can be comabined info the various cartridge
bodies 166 shown herein,

{001068]  The cartridge body 100 further includes a probe assembly 102 that is moveable or
siidable within the cartridge body 108, The mode of movement of the actuator can include those
modes that are used in such similar applications. Exanwples of these modes include, shiding,
rotation, moeremental indexing (via a rachet-fype system), stepping (via an step-motor)
Accordingly, the probe assembly 182 can include a coupling portion or structure 118 that mates
with an actuating member in the device body. In the ihustrated example, the probe assembly 102 is
i 3 tregtment position {e.g., the array 108 extends from the cartridge 100 allowing for treatment).

The probe assembly 182 mcludes any mumber of probes 104 that form an array 108 and are

~
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extendable and retractable from a portion 104 of the cartridge 100 (as noted above, the probes can
alternatively extend from the device body, or other parts of the vstam). As noted above, although
the illustrated cxamyple shows an array 108 of 1x6 probes 104, the array can comprise any
dimension of M x N probes where the limits are driven by the nature of the freatment site as well as
the tvpe of energy delivery required.

{00109]  FIG. 9A also shoves the probes 104 in the probe assembly 182 as having connection or
contact portions 116 that couple o a connection board on a teatment unit to provide an electrical
patinway from the power supply to the probes 104, In the Hlustrated variation, the probe assembly
102 as well as the connection portions 116 moves. Such a feature allows for selective connection
of the probes with the power sapply. For example, in contain variations of the system, the probes
are only coupled to the power supply when in a treattnent posttion and are fncapable of dehivering
energy when in a retracted position. In another variation. the probe assembly and conneetion board
are configured to pernut temperature detection at afl times but ondy energy delivery in the treatment
position. Such customiization can prevent energy delivery in an unintended location, for example,
when the probes have an msulation that only allows energy delivery at the distal tip and the
mtended location of cnergy delivery is at specific depth in the target tissue that corresponds to the
length of the extended probe the probe cannot delivery energy to an unintended shallower location
when it iz not folly extended. However, any number of variations is possible. For example, the
system can be configured so that the probes can be energized whethey in the treatment or refracted
pasitions.

{00118}  The connection portions 116 can be fabricated i any number of configurations as well.
For example, as shown, the connection portions 116 comprise spring contacts or spring pins of the
tvpe shown. Accordingly, the connection portions 116 can maintain contact with g corresponding
contact pomt trace o1t 8 connection board during movement of the probe asscinhiy 142

{00111}  FIG. 9A shows the front portion 112 of the cartridge 180 as having multiple gaiding
channels 128, These channels 126 can support and guide the probes 104 as they advance and
retract relattve o the cartridge 190, The channels 120 can also be configured o provide altemate
energy treatments o the surface of the tissue as well as suction or other Hluids as may be requared
by a procedure. One beneflt is that a single cartndge design can be configured to support a variety
of probe array configurations. For example rather than the array of six {6) probes as shown, the
channels 120 can support any number of probes {the llustrated example shows a maxipwm of
sixteen (16) but such a mumber is for exemplary purposes only). Furthermore, the channels 128
need not be only in a Hnear arrangement as shown, butcould be in 1, 2, 3 ormore rows orina
random configuration.

{00112}  FIG. 98 shows a perspective view of another variation of a probe assembly, n this

variation, the probes 104 are staggered or offset such that adjacent probe pairs 108 do not form a
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Linear pattern. One such benefit of this configuration is to overcome the creation of a “ine effeet”
i tissue. For example, an array of probes arvanged i a single line can possibly resalt in 3 visible
ling 10 tissue defined by the entry points of adjacent and paralie! probes. In the variation of Fig, 3C,
staggering or offsctiing the probes prevents the “line offect™ frony ocaring.

{00113]  Fig 9C shows a side view of the variation of Fig. 98, Ag shown, the probes 104 are
offset to mimmize the chance of forming a single continuous hine in fissue by peactration of a set of
lincarly arranged probes. Clearly, other configuration can alse address the “line effeet”™. For
example, the spacing between adjacent probes can be increased to nunimize a “line effect” but to
still permit efficacy of treatment. In addition, although the ilustrated example shows two lines of
probes, variations of the device include probes 184 that form more than two rows of probes.
{00114]  Fig 9D shows a top view of the cartridge vanation of Fig. 3C. The variation iHlustrated
shows that the plurality of probes comprises a plurality of probe paurs 185, As noted above, the
probe pairs 108 can be vertically offset front an adjacent probe pair {as shown in Fig, 9C) so that
insertion of probe pairs mto the tssue does not ereate a continuous hne of nsertion ponts.
Moreover, and as shown in Fig. 91 the probes 194 can be axswally offset {such that an end of the
prabe) extends a greater distance than an end of an adjacent probe or probe pair. As noted herain,
axially offsetting the probes allows for a uniform insertion depth when measured relative fo a Hssue
engaging surface of the carindge.

{00115 Commonly assigned US, Patent application No. 12/025,924 filed on February 1, 200K
entitied CARTRIDGE ELECTRODE DEVICE, the entirety of which is incorporated by reference
herein, nchudes additional details of removable cartridge assemblies for use with the systems
deacribed heramn,

j00116]  The prosent svstems may apply treatments based upon sensing tissuc temperature
conditions as a form of active process feedback control, Alternatively, those systems relying on
conduction of energy through the tissue can monitor changes in impedance of the tissue being
treated and altimately stop the woatment when a destred value 1s obtained.  In another variation, the
delivery of encrgy can depend on whether impedance 1s within @ cortaiin range.  Such impedance
monitoring can occur durmg energy delivery and attonuate power if the dynamically measwred
impedance starts fo exceed a given value or i the rate of increase i undesirably high. Yet another
mode of encrgy delivery is to provide a total maximam energy over a duration of ime.

{00117]  As noted herein, tomperatire or other sensing may be measured bencath the epidermis
in the derous region. As shown above, each probe may include a sensor or a sensor can be placed
on a probe-like structure that advances into the tissue but does not function as an energy defivery
probe. In vet another vanation, the sensors may be a vertically stacked array (e, along the length
of the probe} of sensors to provide data along a depth or length of tissue,

00118 Applving the therapowtic treatment in the dermal faver produces a healing response
Hpiyig Yery & TS
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caused by thermally denaturing the collagen in the dermal laver of a target area. As noted herein,
svstems according to the present invention are able to provide a desivable effect 1n the target area
though they use a relattvely low amount of energy when compared fo systoms that freat through the
epidermis, Accordingly, systems of the prosent invention can apply energy in various modes fo
mprove the desired effect af the target area.

{00119 In one mode, the systom can sirply monitor the amount of energy being applied to the
target site. This process involves applying energy and maintaining that energy at a certain pre-
determined fevel. This treatment can be based on a total amount of energy applied andior
application of a specific amount of encrey over a set period of time. In addition, the system can
measure a temperature of the target site during the treatment oyele and hold that temperature for a
pre-determined amount of tme. However, in cach of these situations, the system doces not separate
the tirme or amount of energy required o place the target site m the desired state from the time or
amoant of energy required to hold the tavget site in the desired state. As a result, the tme or
amount of energy used to place the target in a desired state {e.g.. at a pre-determined temperature) is
mnchuded in the total reatment eyele. Ia some applications, it may be desirable to separate the
pottion of the treatment ovele required to clevate the target 1o a pre-deternuned condition from the
portion of the treatment cycle that mamtains the target site at the pre-determined conditions.
{00128]  For example, in one variation, the svstom can maimtain a temperature of the target site
at a pre-determined treatment emperature daring a pre-determined cyele or dwell time. The system
then delivers energy 1o mainiain the target sife at the geatment temperature. Once the target site
reaches the treatment temperature, the system then maintmns this condition for the evele or dwell
time. Thas variation allows for precise control in maintaming the target site at the pre-determined
temperature. In another variation, the system can monitor the amomny of power applied to the target
site for a specific dwell time. By comtmuocusty mocasuring currerd and cutput voltage, the systom
can caleulate both the impedance changes and the delivered power levels. With this method a
spectfic amount of power can be delivered to the target tissue for a specified amount of time, In
addition, the above variations can be combined with various methods to control time, femperature
ot energy parameters to place the tissue m the desired state. For example, the system can cmploy a
speeified ranp fimie or maximum oncrgy to achieve the pre~deternuned treatment temperature.
Such a variation can create a faster or slower ramp to the treatment tomperatue.

{00121]  Although the treatment of tssue generally relics on energy to affect the tissue, the mere
act of inserting the probe array into tissuc can also vield therapeutic benefits. For instance, the
mechanical damage caused by placerent of the probes also produces an adjunct healing response.
The heahing response to infury in the skin fissue can contribute to the production of new collagen
{collagenesis) that can further improve the tone or appegrance of the skin. Accordingly, i ong

vartaticn: a medical practitioner may opt to use the methods and systems 1o oreate mechanical ingury
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to tissue by placing probes into target areas without thermal treatment to induce a healing response
i the tavgeted area. Accordingly, the nvention is not lmited 1o apphication of energy via the
probes.

{00122} The low cnorgy requirerients of the svstem present an additional advantage since the
components on the system undergo less stress than those systems needing higher amounts of
energy. In those systems requiring higher energy, RF energy 18 often delivered m a pulsed fashion
of for a specific digy oyele to provent streasing the components of that system. In contrast, the
reduced energy requirements of the present system allow for continual dehivery of RY energy
during a treatment cvele. In another vanation, the duty cyvcle of vaniations of the present system
can be pulsed so that temperature measirerments can be faken between the pulsed deliveries of
energy. Pulsing the energy delivery allows for an improved temperature measarement m the period
between encrgy debiveries and provides precise control of energy delivery when the goal of the
energy delivery s to reach 8 pre-deternuned temperature for a pre-determined time,

{00123} FIG. 10 lustrates a graph of energy delivery and temperature versus time. As shown,
the pulses or oveles of cnergy are reprosented by the bars 302, 304, 306, 308, 316, 312, Each pulse
has a parameter, including smowmyt of energy, duration, maximmen eacrgy delivered, energy wave
form or profile (square wave, sinusoidal, triangular, ete), current, voltage, amplitude, frequency,

As shown in the graph, measurements are taken between pulses of energy. Accordingly,
between cach puise of energy delivery one of more tomperature sensor(s) near the probe obtains &
tersperature measurement 402, 404, 406, 408, 410, 412. The controller compares the measured
temperature fo a desired temperature (llustrated by 400). Based on the difference, the energy
parmeters are adjusted for the sebsequent energy pulse. Measuring temperature between polses of
energy allows for a tomperature measurement that is generally move accurate than measuring
during the energy delivery pulse. Moreover, measuring between pulses atlows for mumdnizing the
smount of energy apphied to obtain the desived temperature at the target region.

[00124]  FIG. 114 illastrates an aspect for use with the variations of the devices described
herein that cases iasertion of probes into tissue. To this example, the probes 104 advance through
an infroducer meomber or cannula 136 located on the fromt face 112 of a cartridge. The cannulal30
places tissue 18 o a state of tension {also called "traction™). In tus variation the introducerfcannula
139 is {ocated about each channel 128 in the cartridge.

[001253)  As shown, once the introducer member 138 engages tssue 1, the tissue first elastically
defornis as shown. Eventually, the tissue can ne longer deflect and is placed m traction by the
introducer mentbers 138, As a resalt; the probes 104 more readily penetrate the tssae,

{00126}  FIG. 118 ilustrates another vanation of the introducer member 130 that 1s tapered
trewards toward the probes so that the opening at the distal end closely fits avound the probe.

{00127}  Inanother variation, inscrtion of the array 108 can consist of 2 or more steps. In the
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first step the actuation of the extension presses the chamnels 128 against the target tissue to create a
state of traction. Further acteation advances the array 108 throagh the chanoels 120 and into the
target tissue. Since the target issue is under traction, the array roquires less foree to pencirate the
tissue. In another variation, the channels 120 can be individual cammulas that exiend frow the distal
face of the cartridge. Such a configuration produces traction on a smaller portion of target tissue
Alernatively, the two step extension process can be composed of a first step which extends smalt
prajections out of the tissue engaging surface of the carteidge in a divection that is substantially
opposite of the direction of probe extension which cceurs i the second step. This alternative
creates more traction which further cases insertion of the probes as the target tissue is stretehed in
opposite directions.

{00128}  In those variations of the device using an RY cnergy modality, the probes 184 can be
arranged in a pair configuration. In a bi-polar configuration one probe serves a first pole, while the
second probe serves as the second pole (1t 15 also common to refer to sach probes as the active and
return probes). The spacing of probe pairs is sufficient so that the pair of probes s able to establish
a treatment current path therebetween for the treatment of tissue. However, adjacent probe paits
can be spaced sutficiently o minimize the tondency of cutrent flowing hetween the adjacent pairs.
Typically, each probe pair is coupled 1o a separate power supply or to a single power supply having
maltiple channels for cach probe pair.

001291 FIG. 12A ilustrates another variation of a system 200 for use in accordance with the
principles discussed herein. In this variation, the system 200 includes o trestment unit 202 having a
cartridge 100 from which a probe or introducer member 130 extends at an obligue angle relative to
a tissue engagement surface 106, Ags described below, the ability to insert the probes (not shown)
o the tissuc at an obligue angle increases the treatment area and allows for tmproved cooling at
the tissue surface. Although the varation only shows a single array of infroducers for probes,
vartations of the mvention may inchude multiple arvays of probes. In addition, the devices and
svstems described below may be combined with the features desertbed herein to allow for improved
penctration of tissue. The devices of the present invendtion may have an angle A of 15 degrees.
However, the angle mav be anywhere from rapging between § and 83 degree

{00130]  Although the introducer member 139 is shown as being stationary, variations of the
device nclade miroducer members that are shdable on the probes. For example, to case insertion
of the probe, the probe may be advanced into the tissue. After the probe is in the tssue, the
mntroducer roember slides over the probe to a desived location. Typically, the introducer member is
insulated and effectively determines the active region of the probe. In another variation using RF
energy, the introducer member may have a return probe on its tip. Accordingly, after it advances
o the tissuc, application of energy creates current path between the probe and the return probe on

the miroducer.
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[00131]  The weatment unit 202 of the device 280 may also include a handle portion 210 that
allows the user o manipulate the device 280, In dus variation, the handle portion 218 includes a
lever or lever means 249 that actuates the probes into the tissue {as discussed i further detaid
below}.

[00132]  As disoussed above, the device 200 can be coupled 0 8 power sapply 98 with or
without an auxiliary unit 94 via a connector or coupling member 96, In some variations of the
device, a display or user interface can be located on the body of the device 208 as discussed below.,
{00133}  FIG. 128 sdhestrates a partial side view of the probes 104 and gssue engaging sarface
106 of the probe device of FIG. 12A. As shown, the probes 104 extend from the cartnidge 100
through the introdecer 138, 1o altemate variations, the probes can extend direetly from the body of
the device or through extensions on the device.

{00134}  Asshown, the probes 104 are advanceable from the cartridge (in this case through the
mtroducers 138) at an obhgue angle A as measured relative to the tissue engagement surface 106

The tissue engagement surface 186 allows 4 user 1o place the device on the surface of tissue and
advance the probes 104 to the deswed depth of tissue, Because the fissuc engagement surface 146
provides a consistent startng point for the probes, as the probes 104 advance from the devics 202
they are driven to a wniform depth 1 the tssue

{00135]  For mstance, without a tissue engagement surface, the probe 14 may be advanced too
far or may not be advanced far cacugh such that they would partially extend out of the skin, As
discussed above, either case presents undesirable outcomes when attempting to treat the dernus
layer for cosmetic effects, In cases where the device 15 used for tumor ablation, inaccurate
placement may reselt in wsufficient wreatment of the target area.

{00136]  FIG. 120 illustrates a magnified view of the probe entering tissue 20 at an oblique
angle A with the tissue engaging surface 106 resting on the surface of the tissue 20, Axis shown,
the probe 104 can include an active area 122, Generally, the term “active area” refers to the part of
the prabe through which energy 15 transferved to or from the tissue. For example, the active area
could be a conductive portion of an probe, it can be a resistively heated portion of the probe, or
even comprise a window through which energy transnuts to the tissue. Although this variation
shows the active arca 122 as extending over a portion of the probe, variations of the device inclade
probes 184 having farger or smaller active areas 122,

{00137}  Inany case, because the probes 104 enter the fissue at an angle A, the resulting region
of treatment 152, corresponding to the active area 122 of the probe is larger than if the needle were
driven perpendicular to the tissue surface. This configuration permits a larger treatment area with
fewer probes 184, In addition, the margin for ervor of locating the active region 122 in the desived
tissue region 1s greater since the longth of the desived tissue region is groater at angle A than if the

prabe were deploved porpendicularly to the tissue.
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{00138}  Asnoted herewn, the probes 184 may he inserted mto the tissue in either a single motion
where penetration of the tissue and advancement into the tissue are part of the same movement or
act. However, varigtions imnclade the use of 2 spring wechanism or impact mechanism fo drive the
prabes 184 iato the tissue. Driving the probes 164 with such a spring-foree increases the
momentum of the probes as they approach tissue and facilitates improved penetration into the
tssue. As shown below, variations of the devices discussed herein may be fabricated to provide for
a dual action to insert the probes. For example, the first action may comprise use of a spring or
impact mechamism to imtally drve the probes to simply penetrate the tissue. Use of the spring
foree or impact mechanism to drive the probes may overcome the initial resistance i puncturing
the fissue. The next action woudd then be an advancement of the probes so that they reach thewr
intended target site. The impact nrechantsm may be spring driven, fluid deiven or via other means
known by those skilled in the art. Owve possible configuration Is to use an impact or spring
mechanism to filly drive the probes (o their intended depth.

{00139}  FIG. 13 ilustrates an example of the benefit of oblique entry when the device is used o
treat the dermis 18, As shown, the length of the dermis 18 along the active region 122 15 greater
than a depth of the dermis 18, Accordingly, when trving {o insert the prabe 1o a porpendicudar
manner, the shovter depth provides less of a margin for ervor when trying to selectively treat the
dermis region 18, As discussed herein, although the figore ilustrates treatment of the dermis to
tighten skin or redoce winkles, the device and methods may be used to affect skin ancmalies 153
such as acne, warts, schaceous glands, tattoos, or other structures or blenushes. In addition, the
probe may be mserted 1o apply energy 1o a tumor, a hair follicle, a fat laver, adipose tssue, SMAS,
anerve or a pamn fiber ov a blood vessel. As noted herein, the probes shown can inclade any
vartation of probe disclosed above.

{00148]  Inserting the probe at angle A also sllows for direct cooling of the surface tissue, As
shown in FIG. 12C, the area of tssue on the surface 156 that is divectly adjacent or gbove the
treated vegion 182 (i.e., the region treated by the active arca 122 of the probe 164) 15 spaced from
the entty pomnt by a distance or gap 154, This gap 1584 allows for direct cooling of the entire
surface 156 adjacent to the treated region 152 without intorforence by the probe or the prohe
mounting structure. In contrast, if the probe weve driven perpendicularly to the tissue surface, then
cooling must cecur at or around the perpendicular entry point.

{00141} FIG. 14A ilestrates one example of a cooling sunface 210 placed on body structure or
tissue 208, As shows, the probe 104 enters at an obligue angle A such that the active region 122 of
the probe 104 is directly adjacent or below the cooling surface 216, In certain variations, the
cooling surface 216 may extend 1o the entry point {or beyond) of the probe 164, However, 1w is
destrable to have the cooling surface 216 over the probe’s active region 122 because the heat

generated by the active region 122 will have its greatfest effect on the swiace at the surface location
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156. In some variations, devices and methods described herein may also ncorporate a cooling
source in the tigsue engagement swrface.

{00142]  The cooling surface 216 and cooling device may be any cooling mechanisn known by
those skilfed in the art. For exanmple, 1t may be a manifold type block having igad ov gas Howing
through for convective cooling. Alternatively, the cooling surface 216 may be cooled by a
thermoelectric cooling device (such as a fan or a Peltier-type cooling device). In soach a case, the
cooling may be driven by encrgy from the probe device thus eliminating the need for additional
fluid supplies. One varniation of a device includes a cooling surface 216 baving a temperature
detector 218 (thermocouple, RTD, optical measurement, or other such teniperature measurernent
device) placed within the cooling surfice. The device may have one or move temperature detectors
218 placed anywhere throughout the cooling swrface 216 or even at the sarface that contacts the
tissue.

{00143}  Inone application, the cooling surface 216 is maintained at or near body temperature.
Accordingly, as the energy transfer occurs causing the temperature of the surface 156 to increase,
contact botween the cooling surface 210 and the tissue 20 shall cause the cooling surface 1o inerease
i tenperafire as the mterface reaches a tomperature erpulibrium. Accordingty, as the device™s
control system senses an increase i temperature of the cooling surfuce 216 additional cooling can
be applicd thereto via increased fluid flow or increased energy supplied to a Poltier-type device.
The coohing surface can also pre-cool the skin and wnderhving epidermis prior to delivering the
therapeutic reatment. Alternatively, or in combination, the cooling surface can coal the surface
and underlying epidermis during and/or subsequent 1o the energy delivery where such cooling is
intended to waintain the epidermis at a specific temperature below that of the teatment
temperature. For example the epidenmis can be kept at 30 degrees C when the target tissue is raised
o 65 degrees C.

[00144]  When weating the skin, it is believed that the dernus should be heated to a
predetermined emperature condition, at or about 63 degree U, without nereasing the temperatuge
of the epidermus beyond 42 degree C. Since the active arca of the probe designed to romain

beneath the epidernus, the present system applics energy

to the dermis in a targeted, selective
fashion, to dissociate and contract collagen gssue. By atempting to limit energy delivery to the
dermis, the configuration of the preseat system also nunamizes damage to the epidermis.

{00145} While the cooling surface may comprise any conunonly known thermally conductive
material, metal, or compound {c ., copper, stecl, aluminum, cte.}, Variations of the devices
described herein may incorporate o transhucent or even transpavent cooling surface. In such cases,
the cooling device will be situated so that 1t does not obscure a view of the surface tissue above the

region of treatment.

{00146}  In one vartation, the coolimg surface can include a single crysial ahouinun oxide
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{ALQO;). The benefit of the single crystal alummun oxide 3s o high thermal conductivity optical
clarity, ability 1o withstand a kuge temperature range, and the ability to fabricate the single crvstal
aluminum oxide mto various shapes. A number of other optically transparent or transhucent
substances cowdd be used as well {e.g., diamond, other crystals or glass).

{00147 FIG. 148 iHlastrates another aspect for use with variations of the devices and methods
described herein. In this variation, the cartridge 180 inclades two arrays of probes 104, 126, As
shown, the first phaality 104 is spaced evenly apart from and paralle! to the second plurality 126 of
probes. In addition, as shown, the first set of probes 104 has a first length while the second set of
probes 126 has a second length, where the length of each probe is chosen such that the sets of
probes 104, 126 extend into the tissue 26 by the same verticad distance or length 188, Although
only two arrays of probes are shown, variations of the wvention inclade any mumber of arrays as
required by the particular apphication. In some variations, the lengths of the probes 104, 126are the
same. However, the probes will be inserted or advanced by different amounts so that their active
regions penctrate & wruformy amount into the tssue. As shown, the cooling surface may mclude
more than one temperature detecting clement 218,

{00148]  FIG. 148 also illustrates a cooling sarface 216 located above the active regions 122 of
the probes. In such a vaviation, it mav be necessary for one ov more of the probe arrays 1o pass
through a portion of the cooling sarface 216, Alternative variations of the device include probes
that pass through a portion of the cooling device.

{00149]  FIG. 14B also shows a variation of the device having additional energy wansfer
clements 165 located in the cooling surface 216, As noted above, these energy transfer clements
can include sources of vadiant energy that can be applied cither prior to the cooling surface
comtacting the skin, during cnergy treatment or coaling, or afier energy treatment

{00150]  FIG. 14C shows an aspect for use with methods and devices of the invention that
altows marking of the weatment site. As shown, the cartridge 100 may include one or more
marking lumens 226, 2360 that are coupled w0 & marking ok 98 Dhring use, a medical practhitioner
roay he unable o see arcas once treated. The use of marking allows the practitioner to place a mark
at the treatruent location to avaid exceossive treatments.  As shown, a marking humen 226 may be
placed proximate to the probe 164, Alternatively, or in combination, marking may ocow af or near
the cooling sarface 216 since the cooling surface is divectly above the treated region of tissue. The
marking lamens may be combined with or replaced by matking pads. Fuathermore, any type of
medically approved dye may be used to mark.  Alternatively, the dye may comprise a substance
that is visible ander cortain wavelengths of haht. Natorally, such a feature permits marking and
visualization by the practitioner given iHunination by the proper hight source but prevents the
patient from seeing the dye subsequent to the treatment.

{00151} FIG. 15A shows an alicraative variation of a probe that includes a resistive heating
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clement 58 to supply therapeotic treatment fo the tissue. The resistive heater 38 can be made of any
nuntber of typical nickel chrone alloys that produce thermal heat via electrical resistance. The heat
produced by the heater 5€ conducts through the the probe walls 32 and into the dermal tissue. A
ternporature sensor 32 can be positioned anywhere as shown hercin, However, in the ilustrated
variation, the sensor 52 1s placed on the outer surface of the probe 30, This sensor 532 can provide
temperature feedback to the system to adjast power delivery to the resistive heater 30 for producing
destred energy delivery to the targeted dermal tissue 152,

{00152}  FIG. 15B shows an alternative probe configuration. In this embodiment an encrgy
clement 68 advances out of the probe 38, The energy element 60 can be a resistive heater, an RF
clectrode, a crvoprobe, or any energy modahity discussed heremn were divect contact with the target
tissue 18 bencfictal, This vanation allows the energy debivery clement 60 to more directly contact
the target tissue without having o ransfor encrgy dwough the probe wall 32, Accordingly, this
design allows for use of lower energy levels to achieve the same therapeatic effect. In those
therapies where the tssue 1s heated, the targeted temperatare can be reached in a shorter time
period given the direct contact, in addition, the variation of FIG. 158 can craploy a tomperature
sensor 32 as shown above,

{01531 FIG. 15C shows an addittonal variation of a probe 30 configuration. This variation
contains a coaxial contral conductor 74 and an outer conductor 78, {t also contains insalators 76
that ereate a dipole for directing electrical energy in the microwave speetrum from the device mto
the tissue fo heat the tissue 1532, This microwave heater can also be used to treat dermal tissue and
can rety on a temperature sensor 32 to adjust dehivered power. In an alternate variation, the probe
30 can include shuelding to direct the microwave energy 1n a particular direction to create a zone of
treatmient as described above.

[00184]  FIG. 15D shows a variation of a cryogenic probe device, Typically, the device will
produce a hypothermia effect withun tissue. In one configuration, the probe 3 includes a delivery
lumen 342 and return fomen 344 and a cotled heat exchanger 346, Cooled hguid or gas can be
delivered through the defivery fumen 342 to the coiled beat exchanger 346 where it will cool the
surroundiny target tissue before exiting the probe 30 through the returm heuen 344, The fluid or gas
delivery can be controlled by measuring the target tissue temperature with temperature sensor 532
that is coupled to a control sowrce {not shown) via conducting wires 54.

{00185}  Clearly, any number of different cooling devices can be incorporated into the probe to
produce a percutancous hypothermia effect within tissuc. For exanple, a percutaneous
hypothermia treatment device can inclade a thermal electric cooler, TEC, such ag a peltier device.
Electric corrent can be delivered to the TEC to reduce its tenmperatere such that it will cool the
surrounding target tissue, The efficiency of the TEC can be optionally woproved by providing a

coohing device to remove heat generated by the side of the TEC that is not in contact with the target
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tissue. This cooling device can rely on the flow of a fluid or gas on the side of the TEC not in
contact with the target tissue, or throagh a heat exchanger which is attached o the side of the TEC
not m contact with the target tissue.

{00156]  In any of the above variation, the energy sources can be configawed as directional
energy sources via the use of the appropriate insulation to direct energy to produce the treatment
zones as deseribed above,

{00187}  Although the svstems deseribed herein may be ased by themselves, the invention
meludes the methods and devices desceribed above in combination with substances such as
moisturizers, ointments, ote. that morease the resistivity of the epidermis. Accordmgly, prior to the
treatment, the medical practitioner can prepave the pationt by increasing the resistivity of the
epidermis. During the treatment, beeaase of the inereased resistivity of the epidernus, energy
wineld tend to flow in the derpus.

{00158} In addition. such substances can be combined with various other energy delivery

o~

modalities to provide enhanced collagen production in the targeted tissue or other affects as

described herein,

{00159]  In onc cxanple, S-anunolevulinic acid {ALA) or other photolabile compounds that
generate g biologically active agent when present o the skin upon exposure to sunlight or other
applied spectrums of activating Hght. Coatings or ointments can also be applied to the skin sorface
i order to stabilize the soft tissse. Temporarily fiming or stabilizing the skin swrface will reduce
skin conpliance and facilitate the inscrtions of the probes of the current device. An agent such as
cyanoacrylate, spirit gum, latex, a facial mask or other substance that eures into a rigid or senn-
nigid laver can be ased 1o tomporarily stabilize the skin, The topical ointments or coatings can be
applied o enhance collagen production ot to stabilize the skin for ease of probe msertion or both
Furthermore, topical agents can be applied to alter the clectrical properties of the skin, Applving an
agent which increases the impedance of the epidermal taver will reduce the conductance of RF
current through that laver and enhance the conductance in the preferred devmad taver. A topical
agent that penetrates the epidermal faver and is absorbed by the dermal layver can be applicd that
lowers the impedance of the dermal fayer, again to eabance the conduction of RY current in the
dermal layer. A topical agent that combines both of these properties to affect both the devmal and
epidermal favers conductance ean also be ased i combination with RF energy delivery,

{00168]  Inaddition to topical agents, the invention with its ase of penctrating devices lends
itself to the delivery of agents and materials directly to a specific region of tissue. For example,
ancsthetic agents such as lidocaine can be delivered through the probe to the dernus and epidernus
to deaden nerve endings prior (o the delivery of therapeutic energy. Collagen or other filler
nxaterial can be delivered prior to, during or after energy delivery. Botulimuen Toxin Type A,

Botox, or a similar ncurotoxin can be delivered below the skin laver to create tempovary paralvsis
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of the facial muscles after energy delivery. This maybe provide a sigmificant improvement in the
treatment resalis as the muscles would not create creases or wrinkles in the skin while the thermally
treated collagen structure remodeled and collagenesis oceuss.

{00161}  Anothor means to enhance the tissue’s therapeatic response is the use of mechamical
energy through massage. Such an application of mechanical energy can be combined with the
methods and systems desertbed herein, Previously, devices bave used massaging techniqoes to
reat adipose tissue., For example, Patent No 5,961 4735 discloses & massaging device that appliss
negative pressure as well as massage to the skin. Massage bath inereases blood circulation to the
tissue and breaks done connections between the adipose and surrounding tssue. For example, these
effects combined with encrey treatment of the tissue o enhance the vemoval of fat cells.

{00162}  The above variations are intended o demonstrate the various examples of embodiments
of the methods and devices of the invention. It is understood that the embodinents described above

miy be combined or the aspects of the embodiments may be combined in the clams,
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CLAIMS

What is claimed s
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6.

10,

A medical device for debiveniag onergy from a povest supply to tissug, the medical device
comprising:
a body having a tissue engaging surface;

at least one probe extending from the tissue engaging sarface, having a tp adapted
to penetrate tissue, and where a sidewall of the probe comprises an opening;

an encrgy delivery element coupleable to the power supply and positioned within
the probe such that encrgy transmitted by the encrgy defivery element passes through the

opening of the sidewall to treat tissue.
The medical deviee of claim 1, where the encrgy delivery element is rotatable.
The medical device of claim 1, where the probe is rotatable.

The medical device of cliim 1, where the energy debivery element is configured to produce

sufficient energy through the opening {0 create a zone of freatment i the tissue,

The medical device of claim 1, wherein the energy delivery clement comprises an elemoent
selected from the group consisting of an acoustic transdacer, an illumination source, a

microwave energy supply, a resistive heat source, an RF encrgy probe, a cooling sowrce.

The modical deviee of claim 1, where a portion of the energy delivery element is pivotable

to allow for a change in an angular posttion of energy passing through the opening.

The medical device of claim 6, where the energy delivery clement comprises an
iltumination source and a nurror, and wherein the ratrror is adapted o be repositioned to

change the angular position of the energy.

The medical device of clanm 1, further covnprising a femperature sonsor located within the

probe and proximate to the opening.

The medical device of clanm 1, further covnprising a temperature sonsor located within the

probe and advanceable from the probe.

The medical deviee of claim 9, where the temperature sensor is adapted to be advanced

adjacent fo the opening.
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The medical deviee of claim 1, wherein the probe comprises a covermg member over the

opening.

. The medical device of claim 1, where the at least one probe comprises at least a pair of

probeg having openings aligned such that enerey from each respective energy delivery

clement treats the same region of tissue.

. The medical device of claim 1, where the at least one probe comprises at least two rows of

probes.

The medical device of claim 1, where the at least one probe comprises a pluarality of probes

arranged i a cireular pattern.

. The medical device of claim 1, where the at least one probe forms an obhgue angle refative

to the tssue engaging swrface.

The medical device of claim 1, where the at least one probe is advanceable from the tissue

cngaging surface to form an oblicuee angle relative to the tssue cngaging surface.

. The medical device of claim 1, wherein the energy delivery clement is adapted to heat

fISsuUe,

The medical device of claim 1, wherein the encrgy delivery clement is adapted o cool

tigsue,
A method for applying energy treatment to a region of tissuc bencath the epidermis, the

method comprising:

positioning at least a portion of at least one probe beneath the epidermis, where the
probe comprises a body having an outer perimeter; and

applving coergy from the probe © create a zone of treatment, such that the
exposure of energy 1o treat tissee is non-uniform about the outer perimeter of the probe and

greatest in the zone of treatment.

The method of claim 19, where applying encrgy comprises applying an amount of energy

to caust a therapeutic cffect only in tissue within the zone of treatment.

. The method of claim 19, fucther comprising rotating the probe to pormit cnergy 0 tissue

focated about the outer perimcter of the probe.

The method of claim 19, wherein the probe meludes at least one energy delivery element

tocated within a passageway of the probe.
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The method of clmim 22, wherein the energy delivery element comprises an element
sefected from the group consisting of an acoustic transducer, an Hhanination
source, a microwave energy supply, a resistive heat source, an RF encrgy probe,

and a cooling source.

. The method of claim 22, further comprising articulating the encrgy delivery element to

change an angular position of a selective divection of encrgy delivery.

3. The method of claim 24, where the energy delivery cloment comprises an lummation

source and a nurror, and where changing the angular posdion comprises repositioning the

mirrer.

. The method of claim 19, further comprising measuring tomperature beneath the epidermis

and adyacont to the tissue receiving energy from the probe with a temperature sensor.

e

. The method of claim 26, further comprising advancing the temperature sensor from the

probe and into the tssue.

. The method of clann 26, further comprising advancing the temperature sensor into a path

of the energy.

. The method of claim 1%, wherem the probe comprises an opening within the outer

perimeter such that the opening permits apphication of energy in the selective direction.

. The method of clann 19, further comprising placing a plurality of probes beneath the

cpidermis.

. The method of claim 30, further comprising placing at least two probes beneath the

epidermis such that the respective zones of treatment of at least two probes mtersect.

The method of claim 31, further comprising placing the plurality of probes n a circular

pattern such that the respective zones of treatment of the probes intersect.

. The method of claim 19, where positioning at least one probe bencath the epidermis

comprises positioming the zone of treatment within dermal tissue.

. The method of claim 19, where positioning at least one probe bencath the epidermis

comprises positioming the zone of treatment within a layer of suboutancous fat.

e
%
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. The method of claim 19, further comprising placing a tissue engaging surface against an

epidermal laver of tssue, and advancing the probe through the epidermis to posttion the

prohe beneath the epidermis,

The method of claim 35, where advancing the probe comprises advancing the probe atan

oblique angle relative fo the Uissuc engaging surface,

. The method of claim 19, wherein the energy causes beating of the tissue.

. The method of claim 19, wheredn the encrgy causes coohing of the tissue.

s
P



WO 2009/076599 PCT/US2008/086588

39, A method for applyving encrgy treatment 1o a region of tissue beneath the epidernus, the
method comprisiag:
positioning at least one probe beneath the epidernmis, where the probe comprises an
outer porimeter and at least one opening v a sidewsll; and
delivering a pressurtzed fluid through the sidewall to mechantcally disrupt a region

of tissue adjacent to the opening.
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FIG. 2B
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