|
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Pat ent Application Serial No. -60/912,899, filed April 19; 2007, and’
entitled "METHODS AND APPARATUS FOR REDUCI NG SVEEAT PRODUCTI ON: " and U. S.
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61/ 045,937, filed April 17, 2008, and entitled "SYSTEMS AND METHODS FOR
CREATI NG AM EFFECT USI NG 25 M CROMVE ENERGY | N SPECI FI ED TI SSUE. " Al |l of
the above priority applications are expressly incorporated by reference in
their entirety. This Caepbitdrfer U.Saimat éhe Applsiféhat igh Sefi al No.

12/ 107, 025 &l seretizinsalpr Parenty appl Bathonf sBGRE15 NAppki cted, oms Seri al . No.
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NON- | NVAS| VE DEPFSERYD 1 IERUE CW%VESTI%@(PVGLA&%I "PChishpl icati on Seri al
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FOR CREATI N AblL EREECT USING M CROMVE ENERGY TO SPECI FI ED Tl SSUE"; and PCT
Appl i cati on Serial,ﬁﬁf U308/60?30 lSfll ed

application a contABuaf!io}ngin'npart of
co-pending U.S. Patent App‘;'_[lcatlon Serial No. 12/107,025,
filed April 21, 2008, and entitled “SYSTEMS AND METHODS
FQR CREATING AN E_I_?FECT USING MICROWAVE ENER.GY TO
15 SPECIFIED TISSUB, “ which claims the ‘benefit of each of
U.s. Provisional Patent Appllcatlon _ Serial No.
60/912,899, filed April 19, 2007, and entitled METHODS
AND APPARATUS FOR REDUCING VSWEAT PRODUCTION;” and U.S.
Provisional Patent Application Serial No. 61/013,274,
20 filed December 12, 2007, and entitled “METHODS, DEVICES
AND. SYSTEMS FOR NON INVASIVE DELIVERY OF MICROWAVB
THERAPY;” and U.S. Provisional Patent Appllcatlon Serial
No. 61/045,937, filed April 17, 2,008, and entltled :
“SYSTEMS AND  METHODS FOR CREATING AN EFFECT USING
25 MICROWAVE ENERGY IN SPECIFIED TISSUE.” All of the above



15 2008, and entitled "SYSTEMS AND METHODS FOR CREATI NG AN EFFECT USI NG
M CROMVE ENERGY TO SPECI FIED TISSUE." All of the above priority
applications are expressly incorporated by reference in their entirety.

Field of the Invention 20The present application relates to nethods,

appar atuses and systens for non-invasive delivery of mcrowave therapy. In
particul ar, the present application relates to nethods, apparatuses and
systens for non-invasively delivering energy, such as, for 25 exanple,

m crowave energy, to the epidermal, dermal and sub-dermal tissue of a
patient to achi eve various therapeutrczaﬁd/or aesthetic results.

Description of the Related Art is known that ener ? &peraples can
be 30 applied R0 o¢iEiud ﬁSﬁb’rPdlf’t fhe 68810 Yachi'® Oﬁﬁﬁﬁ ou? therapeutic

and/ or aest hetieFeresut tisn tThéreentgdmaitps a conti nual

effectiveness of t@%eﬁ@%QYUb§SEdPJtQ%EapA%§1@@@1@1’5 0\edeaenhanced
therapeutic results wth mninmal adverse si
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Application Serial. No. PCT/US08/60935, filed April 18,
2008, and entitled “METHODS AND APPARATUS FOR SWEAT
PRODUCTION"; and PCT Application Serial No.
PCT/US08/60929, filed April 18, 2008, and entitled
“METHODS, DEVICES, AND SYSTEMS FOR NON-INVASIVE DELIVERY
OF MICROWAVE THERAPY”; and PCT Application Serial No.
PCT/US08/60940, filed April 18, 2008, and entitled
“SYSTEMS AND METHODS FOR CREATING AN EFFECT USING
MICROWAVE ENERGY TO SPECIFIED TISSUE"; and PCT
Application Serial No. PCT/US08/60922, filed April 18,
2008, and entitlied “SYSTEMS AND METHODS FOR CREATING AN
EFFECT USING MICROWAVE ENERGY TO SPECIFIED TISSUE.” All
of the above priority applications are expressly
incorporated by reference in their entirety.
Field of the Invention

The present application relates to methods,
apparatuses and systems for non-invasive delivery of
microwave  therapy. In particular, the present
application relates to methods, apparatuses and systems
for non-invasively delivering energy, such as, for
example, microwave energy, to the epidermal, dermal and
sub-dermal tissue of a patient to achieve various
therapeutic and/or aesthetic results.
bescription of the Related Art

It is known that energy-based therapies can be
applied to tissue throughout the body to achieve numerous
therapeutic and/or aesthetic results. There remains a
continual need to improve on the effectiveness of these
energy-based therapies and provide enhanced therapeutic

results with minimal adverse side effects or discomfort.

effects or q§sconfort

need to i nprove on the
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The invention will be understood fromthe follow ng detail ed description of
preferred enbodi nents, taken in conjunction with the acconpanyi ng draw ngs,

S5wher ei n: Figure 1 is an illustration of a systemincluding a
generator, applicator and the di sposable according to one enbodi ment of the
i nvention. Figure 2 is a perspective view of an 10

applicator and the di sposabl e according to one enbodi nent of the invention.
Figure 3 is an end on view of the distal end of the applicator and the

di sposable illustrated in Figure 2. 15Figure 4 is an expl oded perspective
view of the applicator and the disposall e illustrated in Figure 2.

Figure 5 is a perspective view of a the disposable according to one

enbodi nent of PREERHPESERIPTION AT THE HRAWINGS Figure 6 is a cutaway
view al ong E-E of the diﬁﬁosamee,tilbhusﬁnat 8d ndEE R Srom the

Figure 7 is a {lsdpectl etavl'l% SCarlantenn rgferregccrgo I. ng fo one
enbodi nent of I'nv i on. gS%fguré’téol $*aPtu avway Vi WA ong K-K of the
ant enna cradl etc‘il’tGIIUs{fr aF@EDthFTPguMetH. the accompanyinffj ggpeigs.s a
perspectives vi gye@finan antenna array and the di sposabl e according to one
embodi nent of the inventkii%rl\l.reSOfi gure 101115113%}: g;(%/\/axfw ewss?sltong A- A of the
including a generator, applicator and the disposable
according to one embodiment of the invention.
Figure 2 1is a pefspective view of an
10 applicator and the disposable according to one embodiment
of the invention.
Figure 3 is an end on view of the distal end
of the applicator and the disposable illustrated 1in
Figure 2. )
15 Figure 4 is an exploded perspective wview of
the applicator and the dispcsable illustrated in Figure
2.
Figure 5 1s & perspective view of a the
disposable according to one embodiment of the present
20 invention.
Figure 6 is a cutaway view along E-E of the:
disposable illustrated in Figure 5.
Figure 7 is a perspective view of a antenna
cradle according to one embodiment of the invention.
25 Figure 8 is a cutaway.view along K-K of the
antenna cradle illustrated in Figure 7.
Figure 9 is a perspective view of an antenna
array and the disposable according to one embodiment of
the invention.
30 Figure 10 is a cutaway view along A-A of the
antenna array and the disposable illustrated in Figure 9.
Figure 11 is a cutaway view along B-B of the
antenna array and the disposable illustrated in Figure 9.
Figure 12 is a perspective view of an antenna

35 array according to one embodiment of the invention.



antenna array and the disposable illustrated in Figure 9. Figure 11 is a

cutaway view along B-B of the antenna array and the disposable illustrated
in Figure 9. Figure 12 is a perspective view of an antenna 35 array
according to one enbodi nent of the invention. Figure 13 is a
cutaway view along CGC of the antenna array illustrated in Figure 12.
Figure 14 is a cutaway view along D-D of the antenna array illustrated in
Figure 12. 5Figure 15 is a cutaway view along C-C of the distal portion of
the antenna array illustrated in Figure 12. Figure 16
illustrates a cooling plate and thernmpéoupl es according to one enbodi nent

of the 10i nventi on. Figure 17 is a cutaway view along J-J of a

portion of the cooing plRierant tisernoeoupveygieV|alsindated ¢4 thegure 16.

Figure 18 is aygidrdwayrvieWi1alhongelaliRfriguke portion of the cooing plate
and thernocouples illustrated ] [ yre 19 is a

per spective end viem/oflﬁﬁuéﬁt%gﬁgig??ﬁ?%g%b8?3%ta%ﬁ§nBéPﬁkgeparation ribs
and scatteri ngaleemengésracddidstigpted omeri@visedi hent of the
5 Figure 15 is a cutaway view along C-C of the
distal portion of the antenna array illustrated in Figure
12.

Figure 16 illustrates a cooling plate and

thermocouples according to one embodiment of the
10 invention.

Figure 17 is a cutaway view along J-J of a
portion of the cooing plate and thermocouples illustrated
in Figure 16.

Figure 18 is a cutaway view along J-J of a

15 portion of the cooing plate and thermocouples illustratea
in Figure 16.

Figure 19 is a perspective end view of an
antenna array, coolant chamber, separation ribs and
scattering elements according to cone embodiment of the

20 invention.

Figure 20 is an end view of the antenna array,
coolant chamber, separation ribps and scattering elements
illustrated in Figure 19. '

Figure 21 1is a perspective view of an

25 applicator and disposable according to one embodiment of
the invention _

Figure 22 is an end on view of the distal end
of the applicator and the disposable illustrated in
Figure 21.

30 Figure 23 is an exploded perspective view of
the applicator illustrated in Figure 21.

Figure 24 is a cutaway view of the applicator
illustrated in Figure 21.

Figure 25 is a Qiew of the distal end of a the

35 disposable according to one embodiment of the invention.



20 i nvention. Figure 20 is an end view of the antenna array,
cool ant chanber, separation ribs and scattering elenents illustrated in
Figure 19. Figure 21 is a perspective view of an 25
appl i cator and di sposabl e according to one enbodi nent of the invention
Figure 22 is an end on view of the distal end of the applicator and the

di sposable illustrated in Figure 21. 30Figure 23 is an expl oded perspective
view of the applicator illustrated in Figure 21. Figure 24 is
a cutaway view of the applicator illustrated in Figure 21

Figure 25 is a view of the distal end &f ~a the 35 di sposable according to
one enbodi nent of the invention. . ) Figure 26 is a is a view of
the proxi mal side of theFtHWS0g4abl® g FPUBtigk et itheFPERtigadsside

Figure 27 is ao¥i ew efispofibist isecitteal id e gprex2sml side of the

di sposable illustrated ipidjjggg?gt ﬁg.a @ELngfeazgiI}%ugeg{Jeo\@{ gt a,second

section of the proximl si e di sposable | strated 1 n Figure 26.
Figure 29 is aPedtidifdysidewfaFbhginperailer kbl witspshbrer 194 Esttated in
Figure 25. 5 Figure 28 is a view of a second section of the

proximal side of the disposable illustrated in Figure 26.

Figure 29 is a cutaway view alcng H-H of the
disposable illustrated in Figure 25.

Figure 30 is a view of a section of the

10 disposable illustrated in Figure 29.

Figure 30A is a view of a section of the
disposable illustrated in Figure 29 according to an
alternate embodiment of the present invention.

Figure 30B is a view of a section of the

15 disposable illustrated in Figure 28 accerding to an
alternate embodiment of the present invention.

Figure 31 is a perspective view of an antenna
cradle according to cone embodiment of the inventioen.

Figure 32 is a perspective cutaway view along

20 F-F of the antenna cradle illustrated in Figure 31.

Figure 33 is a side cutaway view along F-F of
the antenna cradle illustrated in Figure 31.

_ Figure 34 1s a perspective cutaway view along
I~-I of a section of the antenna cradle illustrated in
25 Figure 31.

Figure 35 is a perspective view of an antenna
array according to one embodiment of the invention.

Figure 36 is a cutaway view along I-I of the
antenna array illustrated in Figure 35,

30 Figure 37 is a view of a first section of the
cutaway view of the antenna array illustrated in Figure
36.

Figure 38 is a is a perspective view of a

second section of the cutaway view of the antenna array

35 illustrated in Figure 36



Figure 30 is a view of a section of the 10di sposable illustrated in Figure

29. Figure 30Ais a view of a section of the disposable
illustrated in Figure 29 according to an alternate enbodi nent of the
present invention. Figure 30B is a view of a section of the
15 disposable illustrated in Figure 29 according to an alternate enbodi nent

of the present invention. Figure 31 is a perspective view of an antenna
cradl e according to one enbodi mnent of the invention. Figure 32 is a

perspective cutaway view along 20F-F of the antenna cradle illustrated in
Figure 31. Figure 33 |s a si de cut anay® V|em1along F-F of the antenna cradle
illustrated in Figure 3 gure 34 is a perspective

cutaway view along |-I gflgéir%ea(?‘t idrf df ?h‘éleéfnPErﬁléhéF%cﬁeé:ti?’? Ftrated in
25Fi gure 31. Rigureitdbaysvaepepspett i yetanimaw ofragn iaht emeecedr iay accor di ng
to one enbodinﬁﬂ%rgf st he invention. Figure 36 is a cutaway

0

view along | -1 the antenna array illustrated in quyre 35.
Figure 40 is” an end view of the antenna array

5 illustrated in Figure 35 without a cooling plate.

Figure 41 is a perspective view of a waveguide
assembly according to ohe embodiment of the inventiocon.

Figure 42 is a side view of the waveguide
assembly illustrated in Figure 41.

10 Figure 43 is a cutaway view along G-G of the
waveguide assembly illustrated in Figure 41,

Figure 44 is a view of a section of cutaway
view of the waveguide assembly illustrated in Figure 43.

Figure 45 is a is a side view of an alternate

15 embodiment of a waveguide assembly according toe an
embodiment of the invention.

Figure 46 is a 1is a cutaway view of the
waveguide assembly illustrated in Figure 45.

Figure 47 is a schematic diagram of a system

20 according to one embodiment of the invention.

Figure 48 1s a schematic diagram of a
microwave chain according to one embodiment of the
invention.

Figure 49 is a schematic diagram of a

25 controller according to one embodiment of the invention.

Figure 50 is a schematic diagram of a back
panel according to one embodiment of the invention.

Figure 51 is a schematic diagram of a front
panel according to one embodiment of the invention.

30 Figure 52 is a schematic diagram of wvacuum
source according to one embodiment of the invention.

Figure 53 1is a schematic diagram of a
microwave control circuit according to one embodiment of
the invention.

35 Figures 54 to 58 are schematic diagrams of a



30Figure 37 is a view of a first section of the cutaway view of the antenna

array illustrated in Figure 36. Figure 38 is ais a
perspective view of a second section of the cutaway view of the antenna
array 35 illustrated in Figure 36 Figure 39 is ais a view of
a third section of the cutaway view of the antenna array illustrated in
Figure 36 Figure 40 is an end view of the antenna array 5 illustrated in

Figure 35 without a cooling plate. Figure 41 is a perspective view of a
wavegui de assenbly according to one enbodi nent of the invention. Figure 42
is a side view of the wavegui de asserbi’y~illustrated in Figure 41. 10Fi gure
43 is a cutaway view along G G of the wavegui de assenbly illustrated in

g p i

Fi gure 41. tient positEpRifndg ARRATEYR GTENIOPI a % EREi Ut anay vi ew
of the waveguid® thssénpdntiiohl.ustrated in Figure 43. Figure 45 is ais a
side view of an alternatEe.Lgure 59 is a schematic diagram of a
treatment template according to one embodiment of the
5 invention.

Figure 60 1is simplified cutaway view of a
medical treatment device with tissuve engaged according to
one embodiment of the inventicn.

Figure 61 illustrates a tissue profile and

10 simplified view of a medical treatment device according
to one embodiment of the invention.

Figure 62 illustrates a tissue profile and
simplified view of a medical treatment device according
to one embodiment of the invention.

15 Figure 63 illustrates a tissue profile and
simplified view of a medical treatment device according
to one embodiment of the invention.

Figure 64 illustrates a tissue prefile
simplified view of a medical treatment device according

20  to one embodiment of the invéntion.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Although the disclosure hereof is detailed and
exact to enable those skilled in the art to practice the
invention, the physical embodiments herein disclosed

25 merely exemplify the invention which may be embodied in
other specific structures. While the preferred
embodiment has been described, the details may be changed
without departing from the invention, which is defined by
the claims.

30 Figure 1 is an illustration of a system 2309
including a generator 2301, applicator 2320 (which may
also be referred to as re-usable) and disposable 2363
according to one embodiment of the invention. According
to one embodiment of the invention generator 2301 will

35 operate in the ISM band of 5.775 to 5.825 GHz. According



15 enbodi nent of a wavegui de assenbly according to an enbodi nent of the

i nventi on.

Figure 46 is a is a cutaway view of the wavegui de

assenbly illustrated in Figure 45. Figure 47 is a
schemati c di agram of a system 20 according to one enbodi nent of the

i nventi on.

Figure 48 is a schematic diagram of a m crowave

chain according to one enbodi nent of the invention. Figure 49 is a
schematic diagramof a 25 controller according to one enbodi nrent of the
i nvention. Figure 50 is a schematic diagram of a back panel according to

one enbodi nent of the

invention. Figar® 51 is a schematic diagramof a

front panel according to one enbodi nent of the invention. 3OEkgure 52 is a

schemati ¢ di agranBf VRIS Yur & attor AMEY 6 "onSEH5GAE

of the

i nvention. includes cir&biguwye 53 isstaisghemht ¢ontdicddimm oftratm cr owave

cont ol Ci 1 CUilo,AcCORGLAG £19 208, SPAMATRAVePLe S d:NURAT 601 35FI QuUr es 54

to 50 are schenatic diagrans o
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a
alarms. Atcording to one embodiment of the invention

generator 2301 may have a Frequency centered at 5.8 GHz.
According to one embodiment of the invention generator
2301 may have a power output of between 40 and 100 Watts
measured into a 50 ohm load. According to one embodiment
of the invention generator 2301 may have a power accuracy
of plus or minus 3 Watts. According to one embodiment of
the invention disposable 2363 and applicator 2320 may be
formed into two separable units. According to one
embodiment of the invention disposable 2363 and
applicator 2320 may be formed into a single unit.
According to one embodiment of the invention when
combined disposable 2363 and applicator 2320 may form a
medical treatment device 2300. According to one
embodiment of the invention generator 2301 may be a
microwave generator. According to one embodiment of the
invention may be a disposable 2363 tissue head.
According to one embodiment of the invention in system
2309 applicator 2320 may be connected to generator 2301
by applicator cable 2334. According tc one embodiment of
the invention in system 2309 applicator cable 2334 may
include coolant conduit 2324, energy cable 2322, coolant
thermocouple wires 2331, cooling plate thermocouple wires
2330 and antenna switch signal 2481. According to one
embodiment of the invention in system 2309 coolant
conduit 2324 may be connected to a coolant socurce 2310
{(which may be, for example, a Nanotherm industrial
recirculation chiller with 8 psi pump available from
ThermeoTek, Incj. According to one embodiment of the
invention in system 2309 energy cable 2322 may be
connected to generator 2301 by microwave output connector

2443. According to one embodiment of the invention in



patient positioning apparatus according to one enbodi nent of the invention.
Figure 59 is a schematic diagramof a treatnent tenplate according to one

enbodi ment of the 5invention. Figure 60 is sinplified cutaway
view of a nedical treatnment device with tissue engaged according to one
enbodi ment of the invention. Figure 61 illustrates a tissue
profile and 10 sinplified view of a nedical treatnent device according to
one enbodi nent of the invention. Figure 62 illustrates a
tissue profile and sinplified view of a nedical treatnent device according
to one enbodi nent of the invention. I5Ri gure 63 illustrates a tissue

profile and sinplified view of a nedical treatnent device according to one
embodi ment of THEShoeht jPrrenna switch signal 2484, Py &F FPPURTTStes a tissue
profil e sinplifseedevéewenf ZBOTedscabntarmat nerittclevicorea@soorziaty 20 to one

embodi ment of A&%x‘d”}ésn% Ofhe %QBLEJAQ}&G%EN%%%M%Q% el NVENTI ON

Al t hough the discl osure hereof det ai | exact to enabl e those
skilled in the?3fft dePpFaRis @§6§ h‘é"ﬂi ﬁ’\‘?eﬁ??%‘??tefjhéo pHy$iFeaPt en¥ddi ment s
herei n di sd osed 2&umer ehyiex @yl Wwithendinvienl idn gedniechtomybilpe enbodi ed in

ot her specnflcba%trrllégtgéﬁ Méhemgpebpreffoeg Sdnsrbod] grRt has,een

described, the details nmay be changed without departing fromthe invention,
which is definEd %y th]éc?ﬂrgllﬁﬁ LR PReGERRPUTFRE £ FPf Ut Yh 1B a system
2309 system 2309 vacuum tubing 2319 may be connected to

generator 2301 by vacuum port connector 2484. According
10 to one embodiment of the invention in system 2309 front
panel 2305 of generator 2301 may inciude power control
knob 2454, wacuum control knob 2456, antenna select
switch 2462 (which mayrinclude both display elements and
selection switches), vacuum meter 2486, antenna
15 temperature display.2458, coolant temperature display
2460, pre-cool timer 2468 (which may include both display
elements and time set elements}, energy timer 2470 (which
may include both display elements and time set elements)
and post-cocl timer 2472 (which may include both display
20 elements and time set elements). According to one
embodiment of the invention an error signal is sent to
controller 2302 of generator 2301 if a measured signal is
cutside of the specification for the reqguested power set
by the power contrel knob 2454 on front panel 2305.
25 BAccording te one embodiment of the invention an errorx
signal is sent to controller 2302 if the measured reverse
power 1s greater than a preset limit on measured reverse
power. According to one embodiment of the invention an
erxor signal is sent to controller 2302 if the measured
30 reverse power is greater than approximately twenty-five
watts, According to one embodiment of the invention
vacuum tube 2319 may include a flexible vacuum hose 2329
and a generator bilo-barrier 2317. According to one
embodiment of the invention flexible vacuum hose 2329 is

35 adapted to collect fluids, such as, for example sweat or



i ncluding a generator 2301, applicator 2320 (which may al so be referred to
as re-usable) and di sposabl e 2363 accordi ng to one enbodi nent of the

i nvention. According to one enbodi nent of the invention generator 2301 will
35 operate in the | SMband of 5.775 to 5.825 GHz. According to one

enbodi nent of the invention generator 2301 includes circuitry for setting
and controlling output power; neasuring forward and reverse power and
setting alarns. According to one enbodi nent of the invention 5 generator
2301 may have a Frequency centered at 5.8 GHz. According to one enbodi nent
of the invention generator 2301 nay halV% -a power output of between 40 and
100 Watts neasured into a 50 ohm | oad. According to one enbodi nent of the
i nvention genebPht¥t 289FPmAzYh&veare p%wsaééﬁrgé§/3 18° of PPl U r mi nus 3
Watts. Accordi pguids are refibedisenjereirathe 230ment ixtodbsppsed|@e2363 and

appl i cat or 232? 1ml%‘?1tf8£”§1g |1nnt\,%nE]L separ %Qo? gpﬁ tb%rf_-A&C |ng to one

enbodi nent of I'nvent 1ron di sposa i ca may be
formed into a @i‘ihg#r@lﬁﬁieta hgimpeoP Hi rfgllttéroh% ’é?ﬁfbdﬁlh*éﬁ'f’ oL tOFfe i nvention
when conbi red dispesabke <33 cand 261]9@|¢£&je(ﬂér3@33:0 2may f ocrb aaimRdi cal
treatment device o?hSOmeggcor@ ng Lo one ecnbodl ment 8 the entl on

he Invention geneéra ») bar
generator 2301 ma e 2 m Crowave generato ccor Jto dne enmbodi ment  of

the 20 inventi&ft ?aﬁbelladd-l%poasalb?féfo?%%lftl §35Ueerhea°dJChA@(,50rcﬁ°ﬁg to one
enbodi ment of &handiryent ipinler systmMe230%haappbircat.ab 2320omeebe connect ed

to generator 2§)2&Lrog3¥‘ogggl ?38. or cahl e. ; 2334, . rd%n(gntgégne enbodi nent of

the i nvention stem 2 app i Cat O ca%iL 34" ma Mcltude cool ant
conduit 239Y, BFRITGNEabP eCPB2MOg et ENtO Tt Wéﬁnﬁewpﬂl@nwg@egrml cool i ng
pl ate ther nocopid-@awiri €5 23AI0manheapbeianswi {Chnsi gnativd48dossAccording to

one enbodi nent,of the inventiaqn ‘?)“’f%%t %‘n %SO%nggglgor;} faﬁggdg tor2324 may be

connected to a coolant Source a
Nanot her m i ndu%%]?%ea[”?‘éd‘iarycHP%ﬁGiCéng%l}ﬁrlaF@? %Oﬁht% a1§’§|1 PP é@/zél I abI e from
Ther noTek, | nciccoAeitaldid @0 cbedieEdedbmeiie ahviReidmepli@tdn system
2309 ener g capgb%

220 "L 2 TR, D8, SANES! S BuOHBRLT 5391 plmErotete
cable 2322, antenna sw1tch signal 2481, cooling plate
thermocouple wires 2330 and coolant thermocouple wires
2331. According to one embodiment of the invention
applicatoer cable 2334 may further include a thermocouple

20  array cable. According to one embodiment of the
invention ccolant conduit 2324 may convey cooling fluid
from a coolant source 2310 to applicator 2320. According
to one embodiment of the invention applicator cable 2334
may convey microwave switch selection data to applicator

25 2320 and temperature data from thermocouples in
applicator 2320 to generator 2301. According to one
embodiment of the invention applicator cable 2334 may
comprise one or more separate cables and connectors.
According to one embodiment of the invention a generator

30 connector may be designed and adapted to connect
applicator cable 2334 to the generator 2301, including
connections for the cooling fluid conduit, antenna switch
control, thermocouples and main microwave connector.

Figure 2 is a perspective view of applicater

35 2320 and disposable 2363 according to one embodiment of



system 2309 antenna switch signal 2481 may be connected to generator 2301
by antenna switch connector 2480. According to one enbodi nent of the
invention in system 2309 di sposabl e 2363 may be connected to generator 2301
5 by vacuum tubing 2319 which may include generator biobarrier 2317, which
may be, for exanple, a hydrophobic filter. According to one enbodi nent of
the invention in system 2309 vacuum tubing 2319 may be connected to
generator 2301 by vacuum port connector 2484. According 10 to one
enbodi ment of the invention in system 2309 front panel 2305 of generator
2301 may include power control knob 2454,- vacuum control knob 2456, antenna
select switch 2462 (which may include both display el enents and sel ection
switches), vactlfn ABY®Iti®A86, ARERIHAILT Y efffer aFRAEMGPEpIPdy DU58, cool ant
tenperature di spleyid468pppreateeot31d may 2468 cawhedharay spasdnide bot h
di spl ay el ement se ang, t LR Relq ChempRlsk, 3081 Y AidHaiad7 Aol wiich may
i ncl ude both di splay” el ts and tinme set elenents post-cool tinmer
2472 (whi ch ma§™reEmgae Tﬁnq?edP§b?%ﬁﬁ°@0aEP%&ﬁﬁﬂP§ At taelBetUds enent s) .
According t® O.ﬁlﬁp.‘ﬂfﬂé@dkﬁé&ﬁleﬂfZB’Glﬂe | BY&IHdian af etd Gmbshghnedt i sent to
control l er 2302, 0 e of the
specification or t gﬂﬁgaaé%f§§9$%kiﬁ%6g%%%§ %%lﬁa%a%kug%ngghﬁkﬁnob 2454 on
front panel 23@)%19'2511/&66%%??%‘6’9?026% Bitb ddisFeft l%‘%e"tfﬁéel AVETYG%N an error
signal is sent28®.conheoblidEmg23W dde tdroRBASHE €L I @UEr SAvPOMRIn | S great er
than a preset £ [S rdi enbodi ment
of the |nvent|%%¥%ﬁ gg?@§g§@ e £%%%§e§ gg&ﬁ!oﬁﬁggg g%og §§§%he measur ed
30 reversethowidy kg b?%ad{léﬁdtff%f&ﬁb?%&itﬁﬁ%féqe?ttmé%%w%r\ﬂetmrtes Accor di ng
to one enbodi neficddfieithefi AMENtiveRt VaC wiEbidlhat23rHenmyr farel 2 a fl exi bl e
vacuum hose 23 e Or_ . bi i 3 C one
enbodi nent of Itg }éaﬁm%\}gﬁgl gﬁg%t eﬁlg gaglglcuu%%ﬁ%sy cé@ ngé}%gzagd& ted to
col | ect fl ui ds2"SYERVER, <HogRedxamil-e 8%@AA1BF te opg emigdddant vitfi ch may
escape disposab%e;&@63t591whathQﬁhtEIzmmbnﬁp O tpok eaidhegenssaicor 2301.
Accor di ng i of th nt. r o] ier 2317 may
i nclude a ydroph(;gn'%g rFQ%r fg;kgégg¥$uf'ggég§g§ q%g&gg%uﬁgﬁﬁit connect or
2484 of genera%%?”?BGit?A@B%rﬁﬁﬁGlWﬁ“bﬁé Mo BV PRI T2 THE PYR/ENnt i on
generator bi o-baax mey @3kFranyed nel bdevastydriaphpkicnifiddaar, £sch as, for
- exanple, a Ml E | t (o] 5 I r PTFE whi ch
is avail abl e f%%ﬁ%hf%%%org &%gigcg? r%ge@%ﬁ%ﬁ%ﬁ%ﬁ%bg%%éﬁﬁgg L% e invention
generat or bi o- Vi1 FerP23%7 4ty BeYpdsi 1313788 neY orel ¥ | @3GWi%e Hisse.
Accor di ng 20 oneccamhodi sertacef t heceénvient koncappiiteatiaencadt een2334 may
connect gener ajfy., 2304 LQcARP! LEALT: #4320 AMQLELAG Eosane ergodi ment of

the invention applicator
barrier. According to one embodiment of the invention

vacuum ports 2342 may be positioned a predetermined
distance from the chamber walls 2354. According to one
25 embodiment of the invention vacuum ports 2342 may have a
total opening area and positioning sufficient to acquire
and hold tissue in tissue chamber 2338. According to one
embodiment of the invention vacuum ports 2342 may be
evenly distributed around tissue chamber 2338 to
30 facilitate the equal acquisition of tissue across tissue
chamber 2338. According to one embodiment of the
invention vacuum ports 2342 may be symmetrically
distributed around tissue chamber 2338 to facilitate the
symmetrical acquisition of tissue. According to one

35 embodiment of the invention there may be, for example,



15 cable 2334 may include a coolant conduit 2324, energy cable 2322,
antenna switch signal 2481, cooling plate thernocouple wires 2330 and

cool ant thernocouple wires 2331. According to one enbodi nent of the

i nvention applicator cable 2334 may further include a thernocouple 20 array
cable. According to one enbodi nent of the invention coolant conduit 2324
may convey cooling fluid froma cool ant source 2310 to applicator 2320.
Accordi ng to one enbodi rent of the invention applicator cable 2334 may
convey mcrowave switch selection data to applicator 25 2320 and
tenperature data fromthernocoupl es TnZapplicator 2320 to generator 2301.
According to one enbodi nent of the invention applicator cable 2334 may
conpri se one ofPHFSEMSEHAr A% veaptesratd E8ARet? ofSsuacdBEEFMAFSt 0 one
enbodi ment of fierdcaverdison aagepedaipr 30 csennetic-aims®y be desi gned and
adapted to connect applicator cable, 2334 to the generator 2301, including
connections for the coo |ngmflpw condui'ty antehna Switch“¢ontrol,

t her nocoupl es &ty -mai AcrrEiogave covnedtoodingigupe 2hisigveefinective view
of applicator 3o-wd2foard2dispenable 2363 aceapbst g3k ocoHnREverhedi nent of
the invention. According to on%fgnbg.di ment of the i%venti on_appl i cator 2320

i
may be attached T0 di sposabl e 5383 B | 5% cAiRg FECRARTST

( ’ alt'sm 2365 Accor di ng to
one enbodi nentiwfenthen | vaamm ehaappl i820oma23De past Ginekdder® rdppl i cat or

cabl e 2334. Aceidstiengid-®a0neemadi fert owfcdnigct NMent ionedsspasabl e 2363

may i ncl ude vac l{r;getubi n O%é”étgs Zn%%suicchgop‘oer 2338 a ddt.imssyeofi nterface

[o] VaCLILY “q: c O Qne e QQaame
surface 2336. Accordi ng one € di MERT™of %t he THvention tTssue chanber

2338 may b a Emvileyenhiare vegrgetchepaes @350 mgishe todulldied fher focused
treat ment. Accorgdiuag iho paBeeerhedi st vafudr & deR¥ent i 08 hpssii.i nterface
surface 2336 nﬁ%@i g?%“d%oti ssue ioghlt?gr{trig% %gé%?,invgculu(m por & sum2342 and

vacuum channel 50" Accor di ng ¥ 5 OGhe enbddi rent Of “the | nVentTon vacuum
ports 2342 mayclis@ngdsPBroOnetbigteund theahirsuterctédyerdfks igsue s nterface

surface 2336. AaGerdsNgkiln0 (@06h &yTRAGbABM r1Qf mhhepd NwaRic-en ¥AaGsUm ports

2342 may arranged to,be substantially equidistant. from ac% ot her.
Accor di ngth’f‘5 0 ohnlé: kg om&rr]%ﬁt ofg(fﬁ?érdfﬂ%e%to i g)r]]n eva%nll})uoﬁdltlf)ng??s O%34 emay be
arr anged evenISPW§P§B%@ Fyygtion marks may be used by a physician or

user to identify regions which have been treated.
According to one embodiment of the invention laser or
other light sources integrated into the disposable 2363
20 may be used to provide the user with a guide to indicate
the treatment region before the applicator is applied to
tissue. According to one embodiment of the invention
vacuum circuit 2341 may split the vacuum pressure applied
through, for example vacuum tubing 23182, between tissue
25 chamber 2338 applicator chamber 2346. According to one
embodiment of the invéntion vacuum circuit 2341 may be
adapted to equalize air pressure on either side of tissue
bio-barrier while or inhibiting the movement of fluids
from tissue chamber 2338 into applicator chamber 2346.
30 According to one embodiment of the invention vacuum
channels 2350 in tissue interface surface 2336 may assist
in holding tissue and preventing tissue from peeling away
from tissue interface surface 2336 during treatment.
According to one embodiment o<f the invention vacuum

35 sounds in tissue chamber 2338 may provide the user with



20 interface surface. According to one enbodi nent of the invention vacuum
ports 2342 may surround tissue biobarrier. According to one enbodi nent of
the invention vacuum ports 2342 nay be positioned a predeterm ned distance
fromthe chanber walls 2354. According to one 25 enbodi nent of the

i nvention vacuum ports 2342 may have a total opening area and positioning
sufficient to acquire and hold tissue in tissue chanmber 2338. According to
one enbodi nent of the invention vacuum ports 2342 may be evenly distributed
around tissue chanber 2338 to 30facilitate the equal acquisition of tissue
across tissue chanmber 2338. Accordi ng t6 6ne enbodi ment of the invention
vacuum ports 2342 may be symmetrically distributed around tissue chanber

2338 to facilidfat 8UEHe SywEtbi¥al %dcgBf ¥R o BFYT | S8 RS di ng to one
35 enbodi nent mfcotrbend nwerhi omddiamennayt e fiovemodampke, long B2 -

appr oxi mat el y 28 YAGUUD BRIL 2342 IVAchl SUSnba! Aibacsssur (266,236,

According to one er men he invention vacuum ports 2342 may cont act
vacuum channelPo235or 5t GSPAERYY tid ShasSeimsdrheht> o 't he i nvention 5 vacuum
ports 23425connect tisswegehanbers 2338nd wra waguui ier dustal348.  Accor di ng

to one embodi ngnt, of ,Lhe, j nyention vacuymehanngls 3390s @ e jposi tioned
ar ound tissueq§?5¥)é%%?§? 2337 in romPcontact W th atSLeast.Sne of the

vacuum ports F342repAtcorAficR§ItRP dife CBRLEIHEAEHF CAF & YA on vacuum
channel 2350 assiksbsbia hwddingy t hectudsuel ssmepldeoebubeiert 3 37acuum

pressure i s appli.ed,. AGgor ding.ta,one ;erbadiFent; qf. thSd:Bygation vacuum

channel 2350 assistsn creatlng suction marks on the pg}lﬁnts skin (such
suction nalks IREy PROCERERE e8ft dPEs HYERFLRRY WP RBPLeACCEPdi™RY to one
enbodi nent of ikeuidavernktsaa siotbarriwmr K833y Beiasedabyba, phiesi ci an or

user to identify, fredions v GR have peen hreat ed.cAegapding tdheone
enbodi ment of Theinvention I"aser or other I|%ht sources integrated int
or 2320 may include

t he disposabléméeeément of the invention applica _

cooling plate 2340, which may be, for example, positioned
15 behind bio-barrier 2337. According to one embodiment of
the invention disposable 2363 may include vacuum ports
2342 and vacuum channels 2350. hccording to one
embodiment of the invention vacuum ports 2342 may be, for
example, holes in the distal end of disposable 2363 which
20 may be connected directly or indirectly to vacuum tubing
2319 and to vacuum channels 2350, which may be formed by
grooves in disposable 2363. According to one embodiment
of the invention disposable 2363 may include a chamber
opening 2339. According to one embodiment of the
25 invention chamber opening 2339 may be oval shaped.
According to one embodiment of the invention chamber
opening 2339 may be approximately 35 millimeters wide by
50 millimeters long. According to one embodiment ¢f the
invention tissue chamber 2338 may be approximately 7

30 millimeters deep.
According to one embodiment of the invention
tissue bio-barrier 2337 may be positioned to provide a
seal when disposable 2363 is attached to applicator 2320.
According to one embodiment of the invention tissue bio-

35 barrier 2337 may be adapted to prevent skin and any



20 may be used to provide the user with a guide to indicate the treatnent
region before the applicator is applied to tissue. According to one

enbodi ment of the invention vacuumcircuit 2341 may split the vacuum
pressure applied through, for exanple vacuum tubi ng 2319, between tissue 25
chanber 2338 applicator chanber 2346. According to one enbodi nent of the

i nvention vacuumcircuit 2341 may be adapted to equalize air pressure on
either side of tissue bio-barrier while or inhibiting the novenent of
fluids fromtissue chanber 2338 into applicator chanber 2346. 30 According
to one enbodi ment of the invention vacuém channels 2350 in tissue interface
surface 2336 may assist in holding tissue and preventing tissue from

peel i ng away fPeMiy siiddenrer hte 5t seet2386ngurpild cetent #2#t . Accor di ng
to one enbodi mend1efinghecboveiy i @ravacurimedd soupdsrdihgt | ssUesghanber 2338
may provide th ser with, - 13 - an. audi.o indi.cation. of .pr.oper tissue
acqui sition. A%rg]%obr |n.lr?8tt%f otnht-‘-fa é%%ﬁ’?lr%}ngl%?u? ﬂjemlmgﬁ%ﬁ ?ror%ggg rIr'e(')yng as the
user is able tBehrasitigeadnitsoahosich Rerrbssaeciimingtlapeskdibnel properly
in ][i ssue @ambﬂsrpogsag& 553%?“‘ eis3 i&t%:&hgad Q@dviaﬁy\iictfatbbe disg al gnd of
applicator 2320 and.disposable 2363 illustrated in . Figure 2. According to
one enbodi nentg%?oﬁdﬁggi ﬁ‘\’/eonei Srﬁlgollénﬁg%a% &P5383 TRy et TdE Pt¥sue

bi o-barrier 2337righi eR3hralp Iesigord.exanprest dnf Pexkblte fithimizccording to
é_o oge e_rrbodizg?;ﬁ l&,{%?t Eﬁ ﬂm&enifdhc&icsp@ﬁ@bl be %%Omﬁn%&%lobl?ﬁ?éi SZue "

i o-barrier may he, for exanple, a et ene film According
to one enbodi Neht-of IZE?]% i)lnveﬁtsfsg?l abplpﬂ_irggﬁf%err 2%%8);@ C}/“ibr’f(?faﬁﬂ%n ‘cool i ng

pl at e 23400 whiedersapober dnsr eeikediplear pbdine dmexhtiBnbettisng biwo=barri er
2337. Accor di ngatracongsEnhadi sent robxihe EnMenti ony di sposakks #3863 may

i ncl ude vacuu r 2342 an cuum channel s 2350. Accordi to one
enbodi ment of n%‘%gml&%r&aeﬁ l|2:‘E)n Soé)\c?éumlﬁ(d}rq?ss 2‘3}%; nay be*For 3?‘%‘?%1 e, holes in

the distal endRHodiBpsiabl- 802BEZchps cind2arpreyipetglonnedt dacleésect|y or
indirectly to maeudihgubh RGe23dBRdnt OV aGHUIRENANBRI 61 2380p10hi ch may be
formed by .grooves.in di sabl e 2363. Accordi to_one_enbodi ment of the

i nventi on d sg%%zfﬁﬁg Zfégqnﬁfa#ncﬁ)ﬁde ATChan %’l% op&hi nf§ %9.3 ccording to
one enbodi nentsSWEteRRIPELY niMmIeaPEhafBeraigpeni Agca3BYeNeye beneoval shaped.
Accordi ng to ofioarhedt meNtchef ihhendikvent san hanberrapeniny ®339 may be

approxi matel y 35 i lLLypters. whde by, 50 il Leters Long. fecording to one
enbodi ment of the invention tissue chanbér 2334 nay be approxi n"'ately 7 30
millimeters degﬁinsparent to microwave energy. According to one
20  embodiment of the invention tissue bio-barrier 2337 may
be a material which does not perturb microwave fields
passing through tissue bio?barrier 2337. According to
one embodiment of the invention tissue bilio-barrier 2337
may be a low loss material. According to one embodiment
25 of the invention tissue bio-barrier 2337 may have a
dielectric constant of between two and 15 and preferably
between 3 and 3.5. According to one embodiment of the
invention tissue bic-barrier 2337 may have a Young’s
Modulus of between approximately 0.1 GPa and
30 approximately 5 GPa. According to one embodiment of the
invention tissue bio-barrier 2337 may have a Young's
Modulus of between approximately 0.1 and approximately
3.1 GPa. According to cne embodiment of the invention
tissue bio-barrier 2337 may have a Young’s Modulus of

35 between approximately 0.1 and 1.5 GPa. According to one



According to one enbodi nrent of the invention tissue bio-barrier 2337 may be
positioned to provide a seal when disposable 2363 is attached to applicator
2320. According to one enbodi nent of the invention tissue bio- 35 barrier
2337 may be adapted to prevent skin and any bodily fluids on skin from
contacting applicator 2320 including cooling plate 2340. According to one
enbodi nent of the invention tissue bio-barrier 2337 nay be positioned to
stretch across cooling plate 2340 as 5 di sposable 2363 is attached to
applicator 2320. According to one enbodi ment of the invention tissue

bi obarrier 2337 is designed, at |east }h part, to mnimze the |loss of

t hermal conducti vi tﬁﬁOf t he. conbi ned cool i nge %I atéa 2340 %%# ssue
bi o-barrier 23FPCIRBThATS dhe 1BVRTLESFdF hy o PoRePBB6di freht ™8F t he
i nvention tisskre abifbaitrlieefi P83 Aunbyash@odydtihgXedd erf PETwhash mgya t hi ckness

of appr oxi mat ey Q995,41 Nehes and dBE 5%86Y p&@e@s& apREQX: NBfsel y . 0001
i nches and appr oxi mat el 30 inches. Accord lﬁﬁto one enbodi.nent of the

i nvention tisSARFBLOPI 15 BRFr PBIOLESTHE Ry tBE FTHRSBF hEabi&s s ¥ d and
subst anti ald y bampeaereabd®e rag béra rAgtdr ohqigdt@r@mecmm@duﬂﬂematbf t he

invention tissue,bio-Racthel 2334usBYiRE aatdl%oe&t&rg)ermrt@fé al,gwhi ch may be
substantially tranSparent to m crowave éene ing to one 20

r Accor
enbodi nent of RHEFAVERET BHTREELeSH dLavar P?grmef?? dﬁﬁ§ b "Hlterial which
does not pert vl rpprovanseeflyel 06 weassi pgr tiwteughediessdel biro-Iarri er 2337.

According to Oﬂ‘?a%”g‘?géﬂ?é’cte %&b&@ﬁnén@vegig% bl §Sue- RieQ- PadT igk, 2337 nmay be
a low | oss materlal _ Accord ld]‘g to one enbodi nent 25 of the |nv§nt|on tissue

bi o-barri P 23%7 drdy IhdyeSH i G°EETTF PUSASE AN TF hEt MR WE land 15 and
preferably betweenc8iangd 3t5Srodkccengimgute anbewrdeodapmrkicditdllye | nvention

tissue bio-bargjer a%§3zemet!@%ear39mv§nwm&lyﬁp&&lmsﬁwm@ppr oxi mat el y
0.1 GPa and 30 approximately GPa. Accord |£§ to_one enbodl ment of the

i nvention ti sste i @eﬁar“ﬁtéff %g?e?ra§e]rl‘é3\}’e “YouRGEE WB8ultds °8F bet ween
appr oxi mat el y €utbdamentappt oxtiendnekyt 3ol aGRagiActordiengpibeboneeenbodi nent of

the inventison ijﬁsh{gybéﬂnﬁ%%rtle%hg%%ld”%’r haevacarRg rsnMdislaus of 35
bet ween apprO&hF%LgHYcator 23%01'%k%gﬁdlégqgf%%Qgeéé%dlmgnt of the
invention a solid ceramic tissue bio-barrier 2337 may
have a microwave permittivity selected for use at 5.8
GHz. According te one embodiment of the invention a
20 rigid tissue bio-barrier 2337 may consist of a material
with a dielectric constant that matches or approximately
matches the dielectric constant of cooling plate 2340,
such as, for example a dielectric constant of
approximately 10. According to one embodiment of the
25 invention materials suitable for use as a rigid tissue
bio-barrier may include materials having a dielectric
constant having values of between 1 and 80 may also be
acceptable if the thickness of tissue bio-barrier 2337 is
minimized sufficiently to ensure that microwave
30 transparency of tissue bio-barrier 2337 is not impacted
' by the variation in dielectric constant. According to
one embodiment of the invention tissue bico-barrier 2337
may have a thickness of less than approximately .001
inches to maximize microwave transparency. According to

35 one embodiment of the inventicon a rigid tissue bio-



- 15 - enbodi nent of the invention tissue bio-barrier 2337 may be a
flexible film such as polyethylene or PET which may formall or a portion
of tissue interface surface 2336. According to one enbodi ment of the
invention tissue bio- 5 barrier 2337 may be a rigid, solid ceramic materi al
with a high thermal conductivity at roomtenperature of between

approxi mately one watt per neter degree Kelvin and approximately 100 watts
per meter degree Kelvin TS. In an alternate enbodi nent, tissue bio-barrier
2337 may 10 be a rigid, solid ceramc material with a high therma
conductivity at room tenperature of between approxi mately one watt per

net er degree Kel vin and aﬁ@rom mat el ?\g 100 Wattsl pe hmetdtﬂale ree Kelvin TS.
According to o Ebod? heAtEYof o He i RUehIfRER Y 'grd 1 i°SSue 0i'c- barri er 15
2337 may el i m aatseanhe theed does triee \aalduam cadd:lmanB4@lﬁkﬁ%t§plcl cat or 2320.

According to opg &bedh BNt Lofwddae LaNMERL! Y aBeSA3E CHIAM fsshieSSUE
bi o-barrier 2337 may have a m crowave permttlviﬁ%ygsgl ected for use at 5.8

GHz. Accor di nge’i‘Qf‘g&He Bhbbu? it B3 %e Tifent i 9% §Pd ¥ssue
bi o-barri ers 238Wbavapeconsi she afnvantidreriald wi s bdpebautier 2dnst ant t hat

mat ches or ap%@%'b@a&ﬁé%nﬁ%qmﬁamw@ Gleelaol:h b Ce Gakst ANten@brcael i ng plate
2340, such as or exaPrrﬁ 2 dielectric constglﬁt of, app OXI ter 10.

According to ote @¥FbGa AU HE 282F IV tTPBR AL SH a swltngbl e for use
as a rigid tissuer embatimieat pAythendhudet ivat er palh@ﬂmlvﬁhgc]al%ﬁel ectric

constant havi nge val yeg, qf, fet vean hqand 8Q HP&’b%'r§@epez3@QCﬂzW akle if the
t hi ckness of tissue bio-barrier 2337 i's mn ged suffici entiy to ensure

that m cr o\hvec™Perr BpdHAr BheS i efiddqs Jd?é’eﬁ r¥tfePV2337 P 1St i npact ed
by the vari atiprmten 2046l etond c constranty e cordiarpotonere @nfddi nent of the

I nvention ti SSH%%QOM reo%l3§§7th%xn$@ve,fac$&nl%n§§asteob3h@sa%dt han
approximately .001 inches to maxinm ze m crowave tranggaiency Accordl ng to

35 one enbodi NENTSUSF PRRBPITRAGRE 200’ a™FY FU §1°§§he *Bi <596 harri er 2337
may consi st of.@latater nalimiizeha aradivek ot rincpeonsipantvethat cdekididnot add an

addi tional i el e6td 646 9§90 | Nuidas betyeedn &:Q;O'én%d@haﬁte 2340.cand tissue
engaged in tissue chanber 2338. According to o {Tbodlggrggt of t he

i nvention rigi tPtSEEER i PBAPPT P53 hdy 5%0 Cll‘i‘gs’é %% 2t hi Mze t he
overal | effectivesuchibdknesssrielr 2387 coay iy Ploaee brobbaltesertiednbi nati on

According to On@zcﬁmgd:inﬂ%ﬂ!ﬁz@f t N&1I-PYENtiin0Re & GRRbLNEd ot Bbekiirss of
cooling plate 2340 and tissue b|o barrier 2337 may be .
late 2340 alone.
20 Figure 4 is an exploded perspective view of
applicator 2320 and disposable 2363 illustrated in Figure
2. According to one embodiment of the invention,
applicator 2320 may include a cooling plate 2340, which
may include one or more thermocouples attached to cooling
25 plate thermocouple wires 2330. According to one
embodiment of the invention applicator 2320 may include
separation ribs 2393, antenna cradle 2374, coolant supply
tubing 2312, coolant return tubing 2313, waveguide.
antennas 2364{a-d), antenna switch 2357 and applicator
30  cable 2334. According to one embodiment of the
invention, applicator cable 2334 may include antenna
switch signal 2481, energy cable 2322 and coolant conduit
2324. According to one embodiment of the invention
applicator cable 2334 may include cooling plate

'35  thermocouple wires 2330 and coolant thermocouple wires



10 chosen to mnimze a reduction in peak SAR over a cooling plate 2340

al one. According to one enbodi nent of the invention a conbined thickness of
cooling plate 2340 and tissue bio-barrier 2337 nmay be chosen to be | ess
than .018" to mnimze a reduction in peak SAR over a cooling 15 plate 2340
al one. According to one enbodi rent of the invention a conbined thickness of
cooling plate 2340 and tissue bio-barrier 2337 may be chosen to be | ess
than .020" to mnimze a reduction in peak SAR over a cooling plate 2340

al one. 20Figure 4 is an expl oded perspective view of applicator 2320 and

di sposabl e 2363 illustrated in Figurélf “According to one enbodi nent of the

i nventi on, app&wt or_2320 i nclude a cooli ng pl ate 2340, which may
i ncl ude one or e t%‘é‘i"ﬁﬁi&B@iplt%s 3t ﬁﬁlﬂ%cﬂlrrteélt 51 ithg 2B8YBI 9% t her nocoupl e
wires 2330. Acdodisagleé o ke emizodi nepludd timcuunventbomg appilidcat or 2320

may include sepalaliRp «d Bse %%dlﬁ&tee@at@ 30b&n 434 4en Q9! &l Suppl y

tubing 2312, coolant return tubing 2313, wavegui de ant ennas 2364(a d),
antenna swi t ch?>¥57 (HH¢h apgPif ¢t of 80 4| &° 2334 ™ AETHE PG one
enbodi nent of tdrereiyaventcomwavappleneaypr tald e R384avmy idliludeocant enna

sw tch signal g48%..e0er gy,gabl gcgcﬁ%%nanQOC%g'ethb&@ﬂ@Htt A34%e According

to one enbodi nent of the invention applicator cable 2334 may I ncl ude

cooling plate W?‘ﬁé?ﬁo%rlﬁfﬁwecﬁlreeswf 3B° R ScBOF EMt2 VENBRIGEOUS e wires -
17 - 2331. Accoxrdi a1g ehoa onei wrrb@disientvhofh trike ibeverteorgd dicspesabl e 2363 may

i ncl ude vacuum fyhing. Zék%chﬁcﬁriﬂfpﬁgcé@ozork%zﬁnbozgé{@@&n&ftJ heel nvention

energy cabl e 2322 whi ch may be referred to as m.crowave cable) 5 conveys
m cr owave €her g BT gefbr Bt or *25UF P8 &BRF 9 at Pt 23282 AG¥oling to one
enbodi ment of ddwignaverdd onewner gye cabtpu2322 ommeeysom esowave energy to

an antenna switeh 2357, (#hChe MY RELRIRLT 68 1R28s@ MACLOMRWG SWitch) in

appl i cat or 232 According to one
to one embodiment of the invention energy cable 2322 may

be designed to match the output of generator 2301 to
15 applicator 2320 at 5.8 GHz. BAccording to one embodiment
' of the invention energy cable 2322 has less than 2dB of
loss into a 50 ohm load. According te one embodiment of
the invention energy cabkle 2322 may be a six foot coaxial
cable with less than 2 dB of loss. According to one
20 embodiment of the invention energy cable 2322 may be a
flexible cable to maximize the overall flexibility of
applicator cable 2334. According to one embodiment of
the invention interconnect cables 2372 leading to
waveguide antennas 2364 1in antenna array 2355 are
25 preferably balanced and matched such that the output of
each waveguide antenna 2364 has the same power.
According to one embodiment of the inventicon interconnect
cables 2372 leading to wavegulde antennas 2364 in antenna
array 2355 are preferably balanced and matched such that
30 the output of each waveguide antenna 2364 has the same
power by selecting appropriate lengths and cable types to
ensure balanced output between waveguide antennas 2364
and applicator 2320. According to one embodiment of the
invention interconnect cables 2372 leading to waveguide

35 antennas 2364 are low loss coaxial cables. According to



10 enbodi nent of the invention energy cable 2322 may be designed to nmatch
t he out put of generator 2301 to applicator 2320 at the frequency of
interest. According to one enbodi nent of the invention energy cable 2322
may be designed to match the output of generator 2301 to 15 applicator 2320
at 5.8 GHz. According to one enbodi mrent of the invention energy cable 2322
has | ess than 2dB of loss into a 50 ohm | oad. According to one enbodi nent
of the invention energy cable 2322 may be a six foot coaxial cable with

| ess than 2 dB of |oss. According to one 20 enbodi ment of the invention
energy cable 2322 may be a flexible tabl € to maxinize the overal
flexibility of applicator cahle 2334. According to one odi ment of the
venti on | nt ePRDRRECTLTHE 22 933 BREN G P bEGRBG LT G PARE RIS 2964 1
antenna array RSBBnar go2Baypreiideabhiyeryalsadded ank netschedosubdss hat t he

out put of each¢yayvegyi depant eRRas2384 has bLhe samRJPR¥RE . oAccalding to one
enbodi nent of fhe invention interconnect cables 2372 | eadi g‘gdato wavegui de

antennas 2364 P RNERANSS AT AY"2355 MEprEf BFANTS FWIPERERF AR nat ched
such that 30 t&divsutputgeokreboh onapeywoder ant enaegy2 86ty three.sane power

by sel ecting apprfpihat €ol engt RenaRth&ablg toRes; dnensyr enbalanced out put
bet ween wavegui de,_ant ennas 2364 and appli cator, 2320. According to one

0
enmbodi ment  of T’T?é{lien\?gﬁfi BAY i MEErEEnAeermeauirds 248792 Batrhg' 1% wavegui de
35 antennas 23&bvane voiwH oss beasdallkedcabl @slovActbermiqugpiie wirels8 - one

enbodi ment of EJ‘epajs@VQHEi@é‘ dHM eheanhesda1cakhk 68 231 _o%@giélgzééé waveg_ui de
ant ennas 64 have | osses o ss than one dB. Accordin ne embodi nent

f._l to o
of the invénhtidH FBPI4t1GHs 2i3ﬁ8n1hcf AER G malP BE cORpEhisal68° By Y adj ust i ng
generat or out ptd gewembodimengr gy dbéi vereptipnean®oger diragle o2die enbodi nent

of the inventipni3ALenAa Qladhsn el (4258 whach ude 1t hgr Araoupk &sgui de hol es
(not shown), which may be sealed to all ow t hernocquple wres to pass inside

the vacuum seat ™ B88heth PAFE pos aBf 363" 19 S5HAT apPieat o 2320 % o prevent
vacuum | eaks. #dooidemy 6 ¢he eémodiirentalgferbheiveventeormsamaanna cradl e

2374 incl udes giadke gbaNNS 2389 whichgeebing J 1:uhd passgsiddrough as
part of the cool ant circui According to one enbodi nent of the invention

{.
alternative antti885may 95 PREFUYE hoPiFantEhhRas 2 HEF T2 di BT et ric fill
wavegui de ant esmt@snas| gindantvVénabdl mnteonstsrip anteriasy, pat cdneant ennas and

Vival di ant ennagoafe&or N HeO ; QD€L ENPROARREBRL A Ofwitdhe bRYENtdPneant enna
switch 2357 may, be gldapt ed to receive a mcro nal. and contr ol

t ve. Si
signal s 20 fr ot Phe? gehéPatbt® ant cHaess ﬁﬁ&ﬁx\?ﬁéd CORETYN sS4V recei ved,
switch t héOni chomavreesivgnatatyet wedn waved uirien ditee measr2864igmmlant enna

array 2355. Actdi8g, Q008 endbadicrentvofsithgli BYeMdORaabenra swtch
2357 may be a el ectro- 4hanl cal coaxi al mﬁgggwave rel a% ich may be 25
avai | abl e fromM™8Pr% | &7 RBAFEHMATTEEN gi ECREEBE dFh 0 one

enbodi nent of 4npedingmntifofheneventaor engknthesvancbnads’ mayapplad cat or 2320
may be activatadcteodne FRAYERHE | @akY )1 Whid raRieNN218¢! epliswhbighas, such as
For examplg anienng, sl eelnSWAENeS, M AL Rant of. ANLENNA.. .
According to one embodiment of the invention one or more
of the antennas in applicator 2320 may be activated (e.g.
sequentially) wvia antenna select switches, such as for
example antenna select switches which are part of antenna
30 select switch 2462 on generator 2301. According to one
embodiment of the invention antenna switch 2357 {which
may be referred to as a distribution element) may be
adapted to split power from energy cable 2322 between
wavequide antennas 2364 powering two or more of waveguide

35 antennas 2364 simultaneously. According to one



30 select switch 2462 on generator 2301. According to one enbodi nent of the
i nvention antenna switch 2357 (which may be referred to as a distribution
el enent) may be adapted to split power from energy cable 2322 between
wavegui de ant ennas 2364 powering two or nore of wavegui de 35 antennas 2364
si mul t aneousl y. According to one - 19 - enbodi nent of the invention antenna
swtch 2357 may be a power splitter adapted to split m crowave energy

bet ween one or nore wavegui de antennas 2364 sinultaneously. According to
one enbodi nent of the invention energy cable 5 2322 conveys nicrowave
energy to antenna switch 2357. Accordihy to one enbodi ment of the invention
feed cabl es convey m crowave power from antenna swtch 2357 to individual
wavegui de ant eFReSi28BY . O IALESr RPN o SBRBOR HFEht 2017 fRE PHvent i on

cabl es used t op@anveplilitdd adapoae tenep ot mwd&&vfel exéeble bkowedross cabl es.

According to oge, egbodient,.0f hhg. | OXEDLIAN sabi esiieRd Lo, canvey

m crowave ener y may have en zero and 'oss “at the frequency of
i nterest. Accottfiargied %@nénﬁ&ﬁdﬁﬁ%t & Flh% inHeRRtI o AN E8P3fsed to
convey 15 r8 crpvey ecereygymbayoaee chetypeto zeftemnd s&idBhof3dnss at a

frequency of app K Bte] % BGHRARCOLAING 10, NSRAMPAG Epe ! the

i nvention cables used”to convey m crowave energy may have rrpedance of
appr oxi matel y %‘U“’@Hns‘“lczf@lﬂ?@ﬁrémﬁqs FoBer¥PEEPR v SN o?f358| sffosabl e 2363
according to oneiiehodl neategpfidthanpeesant2igaventicenrdiegotdidig to one

mbod t of t , 3 t bi o-b
2337, appl | cat G VAR gor 1 *Dh27 08t S3bl (a2l ey SRaHber 250 125 whi ch may

al so be réffer reFoyaEe £eegsdbive BRa ible 1low loss 2aprds.

According to one embodiment of the invention cables used
to convey microwave energy may have between zero and 2 dB
of loss at the frequency of interest. BAccording to one
embodiment of the invention cables used to convey

15 microwave energy may have between zero and 2 dB of loss
at a frequency of approximately 5.8GHz. According to one
embodiment of the invention cables used to convey
microwave energy may have an impedance of .approximately
50 ohms. '

20 Figure 5 is a perspective view of disposable

-

2363 according to one  embodiment of the present
invention. According to one embodiment of the invention,
disposable 2363 may include tissue bio-barrier 2337,
applicator vacuum port 2327 and applicator chamber 2346,
25 which may also be referred to as a re-usable chamber.
According to one embodiment of the invention applicator
chamber 2346 may be adapted to receive a distal end of
applicator 2320, including cooling plate 2340. According
to one embodiment of the invention, disposable 2363 may
30 include applicator interface 2344 (which may also be
referred to as re-usable interface}. According to one
embodiment of the invention applicator interface 2344
includes applicator chamber 2346, vacuum seal 2348, a
compressicon ledge 2325 and latching elements 2359.

35 According to one embodiment of the invention a applicator



According to one enbodi nrent of the invention applicator chanber 2346 may be
adapted to receive a distal end of applicator 2320, including cooling plate
2340. According to one enbodi nent of the invention, disposable 2363 may 30
i ncl ude applicator interface 2344 (which may al so be referred to as
re-usable interface). According to one enbodi nent of the invention
applicator interface 2344 includes applicator chanber 2346, vacuum seal
2348, a conpression | edge 2325 and | atching el enents 2359. 35 According to
one enbodi nent of the invention a applicator - 20 - chanber 2346 may be
adapted to receive the distal end of -appld cator 2320 and to facilitate
engagenent between the distal end of the applicator 2320 and tissue

bi o-barri er 238FWambikcc@Bt Mgyt beomdnerboth NMerkiod thkedismedniendne®H vacuum

seal 2348 may ﬁc%@ékeéazd"’%'nﬁhté@é he; &y a@ﬂ&&*geqregenge en0Mfsi de of the
appl i cator chanber 2346 and ga ted to engage t I stal end of

appl i cator 2328'%'¢1s&af ‘T%éhépﬁPPJc‘éiaﬁPrchéPd??ﬁuarl}aloplbé\’?éjrﬁr vacuum
| eaks when di spesabl er23863iingy atd achedetmdppht caforcth2320@vention

5 wvacuum seal 2348 may be a gasket, which may be arranged
around the outside of the applicator chamber 2346 and may
be adapted to engage the distal ehd of applicator 2320 to
seal the applicator chamber 2346 and prevent vacuum leaks
when disposable 2363 is attached to applicator 2320.

10 According to one embodiment of the invention when
engaged, wvacuum seal 2348 may be compressed hetween
approximately twenty percent and approximately £fifty
percent to ensure good vacuum seal and prevent vacuum
leaks. According to one embodiment of the invention

15 vacuum seal 2348 may be compressed a distance sufficient
to ensure a good vacuum seal and prevent leaks.
According to one embodiment of the invention compression
ledge 2325 may be arranged around at least a portion of
the applicator chamber 2346. According to one embodiment

20 of the invention compression ledge 2325 may be arranged
and positioned to prevent the vacuum seal from being
compressed beyond a predetermined point when disposable
2363 is attached to applicator 2320. According to one
embodiment ¢f the invention compression ledge 2325 may be

25 arranged and positioned to prevent the vacuum seal from
being compressed beyond twenty percent when disposable
2363 1is attached to applicator 2320. According tc one
embodiment of the invention compression ledge 2325 may be
arranged and positioned to prevent the vacuum seal from

30 Dbeing compressed beyond fifty percent when disposable
2363 is attached te applicator 2320. According to one
embodiment of the invention latching elements 2359 may be
adapted to facilitate engagement between disposable 2363
and applicator 2320. According to one embodiment of the

35 invention latching elements 2359 on disposable 2363 may



10 According to one enbodi ment of the invention when engaged, vacuum seal
2348 may be conpressed between approxi mately twenty percent and
approximately fifty percent to ensure good vacuum seal and prevent vacuum
| eaks. According to one enbodi nent of the invention 15 vacuum seal 2348 may
be conpressed a distance sufficient to ensure a good vacuum seal and
prevent |eaks. According to one enbodi nent of the invention conpression
| edge 2325 nay be arranged around at |east a portion of the applicator
chanmber 2346. According to one enbodi ment 20 of the invention conpression
| edge 2325 may be arranged and positt+oded to prevent the vacuum seal from
bei ng conpressed beyond a predeterm ned poi nt when di sposable 2363 is
.attached to apb¢ileacbr k&320s. Acbording tovare lehtod remrrdicatse i nventi on
conpression | egdgm 2325 nay be 25 arranged and positioned to prevent the
vacuum seal from being ressed beyopd twent r.cent e sposabl e
2363 is attached to applﬁgr,rgp 8r%2]352(? o Q ?’hﬁ”ytdgfegﬁs or?i\g\!c: rbrrgér?t of the
i nvention conpeisi FTEl edgBiR825 5nayAbeowlmangedOIa¢1cP“}§>@§Fm¢@n@é to prevent
t he vacuumssealnd rigRe30; e @gsg@ml%szﬁgsb heyongJ iti byudaneeptadshen
di sposabl e 2363 If att ﬁged to ‘{)pl tor §§§0 Accorgj ngbto ane enbodi ment
of the inventidh 13 el &reh SEpted ot 5T i tat e
engagenent bet #&&h ch@dosamle 2BE®sanE Hppl icbavieer 2820 Ardoradidng t o one
enbodi nent of {H&n 3 pbRventign |%E@B}:@ﬂagelt%rr%ﬂéser&ﬁﬁﬁm@ﬂtdd)fspﬂl%am e 2363
may - 21 - be, latch keepers, gg to eng ge Iai;cches on alpllcat or 2320.
Figure 6 is a BUFAWAT™ VYW B Paf%%& BI R B IEAUETGE-E PV Gl e 5.
Accordi ng 1% oner@ytiodihiemhich ®y bhecdmeetrd ¢n, arfildpasablcba®3E3 i ncl udes
tissue interfaggssusf %glz@@ﬁx tvia§§1hlﬁ ;ﬁmrrb@m 2338t ot iaSsuerdd @ebarrier
2337, applicator chanber ncfth rﬁo évv? 2354 and va uu rts 2342.

e

According to ohes ‘b%c?cﬁeﬁﬁﬁfe Maguum conped

o *atuum Ports” ‘may be
connect ed to areenfinulocioneuiembogimenthicth ey bwepshnecredted appl i cat or

chamber 2346 bwa@%plziasatrﬁﬁy \b@cwmlwﬁen%az @G sl OcdntS @Wr €1 @f avacuum
pressure (fot shown), by va lﬂllm connect or 328. Aecor dlhn%bto one enbodi nment
of the in\/1 nt i B CiTARBe?” Wit 3387 ay eBel Fardparen *t ransl ucent to
al low a 15 physi¢itanconfiotthardsgeeraqayiséeidamto ti ssue chanber 2338 and to

confirmtissue acquisitifibording to one eml(lfe@itngftﬂleoﬁﬁv@lm%i ment of the
i nventi on chanber vvaI I S 121354 SRy form an. anga e of tveen, P‘Pée%)(i mately 5

ch %q
and 20 degrees Vi ti 434 i Aearf 4k ang <
approximately 5 and 20 degrees with tissue interface

20 surface 2336. According to one embodiment of the
invention chamber walls 2354 may form an angle of
approximately twenty degrees with tissue interface
surface 2336. According to one embodiment of the
invention chamber walls 2354 may be formed of a rigid

25 polycarbonate or plastic material. According to one
embodiment of the invention chamber walls 2354 may be
coated with a thin layer of lubricant, such as, for
example, silicone o©il, Teflon, paralene or other suitable
cocating -material to ease acquisition of tissue.

30 According to one embodiment of the invention tissue
interface surface 2336 may be coated with a thin layer of
lubricant, such as, for example, silicone o0il, Teflon,
paralene or other suitable coating material to ease
acquisition of tissue. According to one embodiment of

35 the invention surface coatings, such as, for example



20 surface 2336. According to one enbodi nent of the invention chanber walls
2354 may form an angle of approximately twenty degrees with tissue
interface surface 2336. According to one enbodi nent of the invention
chanber walls 2354 may be formed of a rigid 25 pol ycarbonate or plastic
material. According to one enbodi nent of the invention chanber walls 2354
may be coated with a thin layer of lubricant, such as, for exanple,
silicone oil, Teflon, paralene or other suitable coating material to ease
acqui sition of tissue. 30 According to one enbodi nent of the invention
tissue interface surface 2336 may be-ctated with a thin layer of |ubricant,
such as, for exanple, silicone oil, Teflon, paral ene or other suitable
coating materi alliapneasél adgdilsnt irrabéng icgsogeherAcodraiieg cratinge enbodi nent
of 35 the invepiidn a3ur{Hne ca0atd NG$ss SUCRhARef OL38XAMRKEILAIng2 - silicone
oil, Teflon, paral ene_or ot her 6gui\%@bl,e coaf | n% mat eri al ap%#ed to tissue
chanber 2338, ATV ﬁgwﬁ\aalvsegai AT E°9368 ARGt T st Rt et tce surface
2336, facilitafeciligagasyhacqussiddipnsotien ssueiandepradente®nt ssue from
shifting assi ttl&@e'fggmaéiﬁlf'tﬁﬁg-aSA‘Ci(EOEQHEgn%Oa%r@@bOdJc@Bf@ir@f_ the

i nvention wavegui de wal I(?_ 2366 may caonsist, of waveguj de I&?bl% with a short
at one end or 0P rdt SPPATIMYToPlt Hee diPEPREIT ¢oPFPY a8 31 % Recording to
one enbodi nentnaf doreirnvehtviagegweie qubdes 0. thakl sh@36Gtnaye ke a

thickness of af.l|easted LhBESHd hrelget rdiciskipideptm ofhatbheimteri al
maki ng up anegw de wal|s 2366. Accordin one enbodi nent. of  the '

t
i nvention avegbf T darI 5° 2388 TREPIDES Eop ert%SI PR OVE AP E i filler
2368. Accordi ngallz éAéscemmodiavent Ofidkhesi5f rvehtioh naveguitde wal | s 2366

may have thi ckpess @t beiveeRaPpE dMBLel ¥i2108QR i n@dng «848guand preferably
a thickness of approxinmatel [\égngB i nches. Acgordin ﬁﬂg:%gilne enbodi ment of
6 0

the invention WavEgarae war CReP e E B HER" £ E cohduct i ve
material . Accosdigqygdeovahles 20 6emndibrentprof pr@émvemid}'ﬁlmv@gui de walls
2366 may be forped.froma wavggi denbube WBheh drgolihed0 arpraget er m ned

| ength an itted wi.th a conductive shart on a side osite t wavegui de
ant enna aglesltuf’é‘.’en&é%rHiaﬁﬁg‘fjodceon‘“éﬁelﬁb%&’iGPreﬁ‘?yoiafﬁe%ﬁg(@)ghetslsonoq\?vavegui de 25
ant enna 2364 negtyreveappr@pevrtate of00@fperoXi PELE| gnd e efpecieby By . 31

inches. According-h@s9ne apbosk ierti of dobeiddauent ipnodisleebrége filler 2368
may have a di elrﬁgt ric con t@l%t .sel ected for use at %82 .mAch%r ding to one
enbodi ment of THETAGBht ot i &PERIHICC FRYTEY “Rc kot 0"tb One

enbodi ment of fémmedn¥ent ion idenpethaitire waasured acceondinange pirst e

thernocouple 239RdIR¥nPE# NHCAhL e i0h LheJarRerat Ly @30k hig skin surface
underlying the_tissue_bio-barrier

_ 2337 a 'ac%n_t. oolin QI al e taher nocoupl e
2395. may have' & W%l 889Pi & cHREEEN of ‘:%%ro%lﬁgt ety %O’ 3% According to
one enbodi nent pofdetihenimiitenghh dimed gétepe with a conductive short
on a side opposite the waveguide antenna aperture.
According to one embodiment of the invention waveguide
25 antenna 2364 may have an aperture of approximately'.62
inches by .31 inches. According to one embodiment of the
invention dielectric filler 2368 may have a dielectric
constant selected for use at 5.8GHz. According to one
embodiment of the invention dielectric filler According
30  to one embodiment of the invention temperature measured
at cooling plate thermocouple 2395 may be indicative of
“the temperature of the skin surface underlying the tissue
bio-barrier 2337 adjacent cooling plate thermocouple
2395. may have a dielectric constant of approximately 10.

35 According to cne embodiment of the invention dielectric



- 23 - filler 2368 should be a low loss material. According to one

enbodi nent of the invention dielectric filler 2368 may have a | ength of

bet ween approximately 20 and 80 millimeters and preferably a length that is
approximately 5 an integer nultiple of one-half of one guided wavel ength at
a frequency of interest. According to one enbodi nent of the invention
dielectric filler 2368 may have a | ength of between approximtely 20 and 80
mllinmeters and preferably a length that is approximately 28.5 10 ‘
mllimeters for a short wavegui de antenna 2364 and approxi mately 48
mllinmeters for a |l ong wavegui de ante®¥a-2364. Accordi ng to one enbodi nent
of the invention dielectric filler 2368 in the | onger wavegui de antenna
2364 may have & lleagthtimsiberlAdsr Belondosr modrerigdi ddFcesdiRss élengt hs

| onger than thendibeathds: id¥ tthe shasdr@bnWavepidide cant enna 22364. Accordi ng

to one enbodi nent of the jnvention: dielectric filler 68 i,n . t.he | onger
ant enna nmay hd&@’éuwgnﬁtﬁen ?ghogsbgkﬁﬁ%5da 58r§m3ﬁ€iﬁ %ﬁiﬁgfeﬁg | onger than
dielectric filhglipges s anther<t@rahbor eetenditenprt 15 approximatelyFiqure 7 is

a perspective m aWcehe AnuaRt IO CHALH 12344, onthigehadmyraak senctd referred to
as a maveguideé@olgeé qgcorgin L9 pne %QQPQLPE@E gg tggoépxggtion.
According to ohe “enbodi Tient “of “THé “F hventi on arnt enna 25 cradi e 2374

i ncl udes cradl@f ¢chanhelent2e8aligddctrice fhbleechdAbemag3rave B §ireh8 is a
cutaway view ofr aptena Cigsiaxidavéial 000 daK 400 i gun@térsAcg@rding to one
enbodi nent of th Lng ntion,lanhggnqjgradh% 2374 incl udes anfenna 30
chamber 2377 dnd ¢radle cfrcaft? 85.E$bcordind¥io one erfbodi nent of the

i nventi on 1 adhid lémeeeiis 2885 4 nehdeswaveguide antenna 2364 and

approximately 48 millimeters for a long waveguide antenna
2364. According to one embodiment of the invention
dielectric filler 2368 in the longer waveguide antenna
2364 may have a length which may be one or more guilded
15 wavelengths longer than the dielectric in the shorter
waveguide antenna 2364. According to one embodiment of
the invention - dielectric filler 2368 in the longer
antenna may have a length which is approximately 20
millimeters longer than dielectric filler 2368 in the
20  shorter antenna.

Figure 7 is a perspective view of an antenna
cradle 2374, which may also be referred tc as a waveguide
holder, according to one embodiment of the invention.
According to one embodiment of the invention antenna

25 cradle 2374 includes cradle channels 2389 and antenna
chamber 2377.

Figure 8 is a cutaway view of antenna cradle
2374 along K-K in Figure 7. According to one embodiment
of the invention, antenna cradle 2374 includes antenna

30 chamber 2377 and cradle circuit 2385. According to one
embodiment of the invention cradle circuit 2385 includes
cradle channels 2389 and coolant chambers 2360.
According to one embodiment of the invention, cradle
circuit 2385 may be used to convey cooling fluid through

35 the antenna cradle. According to one embcdiment of the



cradl e channel s 2389 and cool ant chanbers 2360. According to one enbodi nent
of the invention, cradle circuit 2385 nmay be used to convey cooling fluid

t hrough 35 the antenna cradle. According to one enbodi nent of the - 24 -

i nvention, cradle channels 2389 may be connected in parallel, allow ng
cooling fluid to flow through each cradl e channel 2389 and cool ant chanber
2360 of cradle circuit 2385 in parallel. According to one enbodi nent of 5
the invention cradle channels 2389 may be connected in series through, for
exanpl e, cool ant distribution tubing 2314 (illustrated in Figure 4)
allowing cooling fluid to flow throughdeach cradl e channel 2389 and cool ant
chanber 2360 of cradle circuit 2385 sequentially. 10Figure 9 is a
perspective vieweotiemt ennadie raly2r2835 @38 9dimgposabl ecp88Iedccor ding to one

enmbodi ment  of ;seh@meyenéimmé\ce;%ﬂmg £10iQne cerriedi RBRbugf dda@ invention

antenna array 235 I antenna cradl e 2374 vegu de assenbl y
2358. Accordlﬁﬁ”ﬁg nqx éi %gga tc%ﬁl C?ﬂéﬁﬁiﬁgﬁg Q%te%ﬁg ‘cradl e 2374

may i nclude cr@d!celt %%énnelrsa@%@l Adcordiing to wwecmrisddrnemt of the
invention wavegld devassaiidldtad3e8nmne’ P9ss thaned i-Bnagtennachamber 2377

of antenna cradle 2374 to form antenna arr 2355. Qrdl to one 20
oot mant of SHae P BT a BITAR s LM G B35BT Pt one or more
wavegui de ant etiids (2BBETrAtedridi g one ohie abhdyodiomeneliofy £heid rgent i on

wavegui de assefmlwyu%?o%%hr@ycn nehude dHahsd1 waveouideo.and fneaardigda, second
wavegui de ante %%g §64bdlth|rd wavggggde ant enna 2364c 25 and fourth
wavegui de ant € 9367 R Ebt dthig ?ﬁ?ﬂgﬁﬁbﬁfkﬁnt of the invention

wavegui de léssenbl y 2358 Fiayre nél dde sa gansrarfiye ofiewundhgarteament s 2390

(which may be at&@wgzwr eV aeésﬁomm&al @t_wa ofadepdiggnnest afne 2388, which
may be a custo SVA connect of . Ac ordlngE o one enbodi nment

o he Pe e kR R0 ot a8 ERt e Bsea ks tnEhd chabBe Pl

uning el enent
2390 and a feed ¢oanbrtamti2888NteAagordl#g 239 SomeyY enbyddidaeattefnat he

invention m CrQwave e5ef GhdTh¥vEguSUPRIsserlP £aeh Wavegrhdey apt enna by a

! nterconne&; Qﬁglgmgg ﬁ%en@cc rékengnvention, antenna cradle 2374 may
include cradile' <channels 2389. According to one
embodiment of the invention waveguide assembly 2358 may

be positioned in antenna chamber 2377 of antenna cradle

2374 to form antenna array 2355. According to one

20  embodiment of the invention waveguide assembly 2358 may
include one or more waveguide antennas 2364. According to

one embodiment of the invention waveguide assembly 2358

may include first waveguide antenna 2364a, second
waveguide antenna 2364b, third waveguide antenna Z2364c

25 and fourth waveguide antenna 2364c. According to one
embodiment of the invention waveguide assembly 2358 may
include a plurality of tuning elements 2390 (which may be
tuning screws) and a plurality of feed connectors 2388,
which may be a custom panel mount SMA connector.

30 According to one embodiment of the invention each
waveguide antenna 2364 may include a tuning element 2320

and a feed connector 2388. According to one embodiment of

the invention microwave energy may be supplied to each
waveguide antenna by a interconnect cable 2372. According

35 to one embodiment of the invention tuning element 2390



35 to one enbodi ment of the invention tuning elenment 2390 - 25 - may

I ncl ude tuning screws which pass through the wavegui de walls 2366, form ng
el ectrical contact with the waveguide walls 2366, and into the dielectric
filler 2368. According to one enbodi nent of the invention tuning 5 el enments
2390 may be positioned approximtely k of the gui ded wavel ength froma back
wal | (such as, for exanple, shorting elenment 2373) of wavegui de ant enna
2364. According to one enbodi nent of the invention the depth of tuning

el ements 2390 nay be adjusted to tune wavegui de 10 antenna 2364 to the
frequency of interest. According to ong enbodi nent of the invention the

depth of tuning
may include tuning screws which pass through the

waveguide walls 2366, forming electrical contact with the
waveguide walls 2366, and into the dielectric filler
2368. According to one embodiment of the invention tuning

5 elements 2390 may be positioned approximately % of the
gulded wavelength from a back wall (such as, for example,
shorting element 2373) of waveguide antenna 2364.
According to one embodiment of the invention the depth of
tuning elements 2390 may be adjusted to tune waveguide

10 antenna 2364 to the frequency of interest. According to
one embodiment of the invention the depth of tuning
elements 2390 may be adjusted to tune waveguide antenna

2364 to have a center frequency of approximately 5.8 GHz.
Figure' 10 is a cutaway of antenna array 2355

15 and disposable 2363 view along A-A in Figure 9. According
to one embodiment of the invention waveguide assembly

2358 is positioned in antenna chamber 2377 of antenna
cradle 2374. According to one embodiment of the invention
wavegquide assembly 2358 includes one or more waveguide

20 antennas 2364. According to one embodiment o¢f the
invention signals may be fed into waveguide antenna 2364
through feed connectors 2388 which may include antenna
feeds 2370. According to one embodiment of the invention
waveguide antennas 2364 may include a dielectric fillerx

25 2368, waveguide walls 2366 (which may be, for example
waveguide tubing or conductive walls and, more
particularly, may be WR62 waveguide tube), a tuning
element 23%0 and a shorting element 2373, which may be,

for example a metal shim. According to one embodiment of

30 the invention waveguide antennas 2364 may be manufactured
by, for example, press fitting dielectric filler 2368
into waveguide walls 2366 made from waveguide tubing and
brazing shorting element 2373 across one open end of the
waveguide tubing. According to one embodiment of the

35 invention disposable 2363 may include tissue chamber



el ements 2390 nmay be adjusted to tune wavegui de antenna 2364 to have a
center frequency of approximately 5.8 GHz. Figure 10 is a cutaway of
antenna array 2355 15 and di sposabl e 2363 view along A-A in Figure 9.
Accordi ng to one enbodi nent of the invention wavegui de assenbly 2358 is
posi tioned in antenna chanber 2377 of antenna cradle 2374. According to one
enbodi nent of the invention wavegui de assenbly 2358 i ncl udes one or nore
wavegui de 20 ant ennas 2364. According to one enbodi nent of the invention
signals may be fed into wavegui de antenna 2364 through feed connectors 2388
whi ch may include antenna feeds 2370~ Aecording to one enbodi nent of the

I nventi on wavegui de antennas 2364 may include a dielectric filler 25 2368,
wavegui de wal | 333866 igwhe chnirnfase, shofacexatgbe which may be, for

example, a tissue bio-barrier 2337, wvacuum ports 2342 and
chamber wall 2354. According to one embodiment of the
invention bio-barrier 2337 may ke, for example a

5 hydrophobic membrane available from GE Osmotics.
According to one embodiment of the invention, cooling
plate 2340, scattering element 2378 and separation ribs
2393 may be positicned in antenna chamber 2377 between
antenna array 2355 and disposable 2363. According to one

10 embodiment of the invention scattering element 2378,
which may be referred to as a field spreader, may be, for
example, an extension of dielectric filler 2368.
According to one embodiment of the invention scattering
elements 2378 may be, for example, an absorptive element.

15 According to one embodiment ofrthe invention scattering
=, element 2378 may be an aﬁsorptive element which, at least
partially mutes the microwave energy radiated from an
aperture of waveguide antenna 2364. According to one
embodiment of the invention scattering element 2378 may

20 be an absorptive element which, at least partially mutes
the microwave energy radiated from an aperture of
waveguide antenna 2364 increasing the effective field
size of waveguide antenna 2364. According to one
embodiment of the invention scattering element 2378 may

25 be an absorptive element which, at least partially mutes
the microwave energy radiated from an aperture of
waveguide antenna 2364 spreading the SAR pattern in
tissue underlying waveguide antenna 2364. According to
one embodiment of the invention antenna feed 2370 may be,

30 a center conductor of feed connector 2388 which extends
into dielectric filler 2368 of waveguide antenna 2364.
According to one embodiment of the invention antenna feed
2370 may be positioned such that the microwave signal
transitions from feed connector 2388 into waveguide:

35 antenna 2364 with minimal reflection resulting from



wavegui de tubing or conductive walls and, nore particularly, may be WR62
wavegui de tube), a tuning el enment 2390 and a shorting el enent 2373, which
may be, for exanple a netal shim According to one enbodi nent of 30 the

i nventi on wavegui de antennas 2364 may be manufactured by, for exanple,
press fitting dielectric filler 2368 into wavegui de walls 2366 nmade from
wavegui de tubing and brazing shorting el ement 2373 across one open end of
t he wavegui de tubing. According to one enbodi nent of the 35 invention

di sposabl e 2363 may include tissue chanber - 26 - 2338, tissue interface
surface 2336, which may be, for exanpl€’ -a tissue bio-barrier 2337, vacuum
ports 2342 and chanber wal|l 2354. According to one enbodi ment of the

i nvention bi o- B2#FHiEe 2331 gy PEEYebranégandl 2% 3HYdrEDhDRAC  menbr ane
avai |l abl e fromv&R OsfDtwBSgul\G€oraticBfnd 0 20ne, erdredt MeNt iapeddirel Nnventi on,

cooling plate 4Q0.. SC I e!g and ; i ihs 2393 may be
positioned in %%%eﬁﬁg g%% 123933 gﬁg%ﬁégﬁggnteﬁﬁgggéggygggiggﬁnd
di sposabl e 23680r AEEHPHE n"@St &§Hgne According to one embodiment of the

5 invention antenna feed 2370 may be positioned such that
the microwave signal transitions from the feed connector
into the waveguide antenna with minimal reflection via
reactive coupling between the feed and back wall that
creates a 50 ohm matching conditions at 5.8 GHz.

10 According to one embodiment of the invention antenna feed
2370 may be positioned approximateély two millimeters from
back waveguide wall 2366. According to one embodiment of
the idinvention antenna feed 2370 may be positioned
approximately two millimeters from the junction between

15 the shorting element 2373 and the waveguide tube,

Figure 11 is a cutaway view of antenna array
2355 and disposable 2363 alcng B-B in Figure 9. According
to one embodiment of the invention waveguide antenna 2364
may be positioned in antenna chamber 2377 of antenna

20 cradle 2374. According to one embodiment of the invention
waveguide antenna 2364 may include dielectric filler
2368, waveguide walls 2366 and shorting element 2373.
Acceording to one embodiment of the invention antenna
cradle 2374 may include antenna chamber 2377 and cradle

25 channels 2389. According t¢ one embodiment of the
invention disposable 2363 may include tissue chamber
2338, tissue interface surface 2336, which may be, for
example, a tissue bio-barrier 2337 and chamber wall 2354.
According to one embodiment of thé invention scattering

30 element 2378, scattering elements 2378 and separation
ribs 2393 may be positioned in antenna chamber 2377
between antenna array 2355 and disposable 2363.

Figure 12 is a perspective view of antenna
array 2355 according to one embodiment of the invention.

35 According to one embodiment of the invention waveguide



10 enbodi nent of the invention scattering el enent 2378, which may be
referred to as a field spreader, may be, for exanple, an extension of
dielectric filler 2368. According to one enbodi nent of the invention
scattering el enents 2378 nay be, for exanple, an absorptive elenent. 15
According to one enbodi nent of the invention scattering el enent 2378 may be
an absorptive elenent which, at |east partially nutes the m crowave energy
radi ated froman aperture of wavegui de antenna 2364. According to one
enbodi nent of the invention scattering element 2378 may 20 be an absorptive
el ement which, at |east partially nutes® the mcrowave energy radiated from
an aperture of wavegui de antenna 2364 increasing the effective field size
of wavegui de aﬁ?%‘ﬁ‘f‘?ﬁ@%ﬁ@ RYCOPUSG £ P laivhdthi MBMP D LERE iShvent i on
scattering el epeod, 2B78h ey B beniag absorsphihyen gllementt whi cfgedat | east
partial ly mutes the nicrowaye aneray: Jadiat g fLAMAheAREIS UGl wavegui de

antenna 2364 spreading the SAR pattern in tissue underlying wavegui de
ant enna 2364. ABEIVdPRg HErEHRVenBBaf REntabf PehesYBRIEATT &R aift¥hna f eed
2370 may bes 30wavagriter agofnducbora ofntbeedncannesbbs 23388 whi ch extends into

dielectric filler 2368 of; egyide a I o r.di,00, ne
of s ARYLeQYl £ A0Le0AR 2304 o ACLAIALRGA 10

o
enbodi ment of the invention antenna f ~may be positioned such that
the nicrowave $¥ghalordansd titoRsIHT0ATf SEFOEONRCTCoP 2 3ER P HEY wavegui de 35
antenna 2364 wbih tAeni makenefdrectviaoBglissul taisagmbryom236827may r é&ct i ve

coupl g bet veen, antennafeed 2370 Az bask el At .uayeguide. ant enna

2364, creating I npedance nmatching c tions at a frequency of interest,
such as, fH? e%éﬂ‘gl eASCH IS, WP REPPOIHTE etbodlredf Vot iHe 5
i nvention ant ensedeead 237hramy2bed pesi thonet: sudheldatrithéiieor owave

signal transithons fLoming L,eeds COMECLOr, Lo b4 bg navagyi dey antenna with
mnimal reflection via reactive coupling between the feed and bhack wal l
that creates aSBeFidfif ABEEHItNG S EndiREFbieYaPes. s amRlF AcBDTdi ng to one

enbodi ment of sheni nkemiidirganiennge f eeto@3md eyt behposnt e otnieth _ :
approxi matel y Lup, i bhELeLs F1om back uaeguide.satl 2366. According to

one enbodi nment the I nvention antenna fee 370 may be positioned
appr oxi mat el y Fo®M 9l Pl #kt 74 Of PFan R &P ahtR16h 2het 245 hefSshorti ng
el enent 2373 aadcdrina waveguwisss.t ube. Figure 11 is a cutaway
vi ew of antenna array Zﬁ%ﬁgdlgl@%s%gltgw;@%egl gggarﬁ-elﬁnhnaﬂag_'ure 9.

Accordi ng to one enbodi nent of the invention wavegui de antenna 2364 may be
posi tioned in aMteRRarenibér B3Pl ZamEtidind ©r 88F €287 4 Recording to
one enbodient odftHehanvaventn crawaaeigul deecseite?nds236biiay phaiaude

diel ectric 111 beg 2368..umyeguide, wal 15,:2300,0d shartiggelament 2373,

According to one e iment of the 1 nvention antenna cr adl3e632374 may
i ncl ude ant enn@* tifnBef PBPERLEALR Gddre2 20 and disposable 2363.

Figure 15 is a cutaway view of a distal

portion of antenna array 2355 aleng C-C in Figure 12.

25 According to one embodiment of the invention waveguide
assembly 2358 includes one or more waveguide antennas

2364 (a~d) . Bccording to one embodiment of the invention
waveguide antennas 2364 may include a dielectric filler
2368, waveguide walls 2366 and a tuning element 2390.

30 According to one embodiment of the invention scattering
elements 2378 and separation ribs 2393 may be positioned

in coolant chamber 2360. According to one embodiment of

the invention coelant chamber 2360, which may also be
referred to as heat exchange channels, may include

35 cooling fluid 2361.



25 channel s 2389. According to one enbodi nent of the invention disposable
2363 may include tissue chanber 2338, tissue interface surface 2336, which
may be, for exanple, a tissue bio-barrier 2337 and chanber wall 2354.
According to one enbodi ment of the invention scattering 30 el enent 2378,
scattering elements 2378 and separation ribs 2393 may be positioned in
ant enna chanber 2377 between antenna array 2355 and di sposabl e 2363.
Figure 12 is a perspective view of antenna array 2355 according to one
enbodi ment of the invention. 35 According to one enbodi ment of the
i nvention waveguide - 28 - assenbly- 2358 nay include a plurality of tuning
el enents 2390, which may be tuning screws and a plurality of feed
connectors 2388. Accordifiigure dhe idAbatiarsst f cehig nanvemtrord™i cr onave
energy nmay be suppbiethia eachobamayequl denant&miailyna |4t ergennect cable
2372. . Fi}gure(%% i‘§ a cut ana \g.e\évnof ﬁncth%nﬁlgvanr{i%% 2355 al ong
C-C in Figure I keR0r diFG 0" Bne ERBodIRERTBF The Fnvehtion wavegui de
assenbly 2358 iibe pdsit i oredocauRlredi@ Scmanber P8F7tbfredntieénna cradl e
oty 1RSIt ol g niont 0 e e
may inclu ielectric filler , ui de S , a tunin
el ement 2390 a‘h% gh%héflf’?ﬁbloé’l eReH 93 ,at\?hm?%:ﬁq%r‘rayc%%ﬁngorp eagcaerrpl e a me'?al
shi m Accor di ngharpoeneriathddP reatd epoting Phyentdreavds S8parat inen ri bs 2393,

scattering el egmntscRad Gnand €0alieng;plei23403mmy be positioned at a

di stal end of antenna arr.a 23%;.. N widd qure 14 éisonaocfut away Vi ew
of antenna array 2355 al dﬂ%rf} i B guré" 1. VA% S5 ding t 6t Bhé Tenbodi nent
20 of the ihverdion péate e?34fy aldermoet 12878l atgodiliengopbetie Z343 and

separation ribs2393-5m8% begpasihkli onagduad 1@ dis aurensdy afieandenrna array
2355 and di sposoq:Ql.en236§. cooin e Figql.bre 15 is _a cutaway view of a
di stal porti orP ot *8ht efha arra)? 28385 ong c ¢ I’—:”lcgureg 1
thermocouple 2395 along J-J in Figure }6. According to

one embodiment of the invention cooling plate
15 thermocouple 2395 may be flattened to ensure that tissue
bio-barrier 2337 liles flat against a surface of cooling
plate 2340. According to cne embodiment of the invention
cooling plate 2340 may be located at the distal end of
applicator 2320. According to one embodiment of the
20 invention cooling plate 2340 may be glued to the distal
end of antenna cradle 2374. BAccording to one embodiment
of the invention cooling plate 2340 may be positioned to
stretch tissue bio-barrier 2337 when disposable 2363 is
connected to applicator 2320. According to one
25 embodiment of the invention cooling plate 2340 may be
positioned to extend between .001 inches and .020 inches
and preferably .010” inches into tissue chamber 2338 when
dispeosable 2363 is attached to applicator 2320.
According to one embodiment of the invention cooling
30 plate 2340 may be cheosen to have a thickness of between
approximately .010 inches and .014 inches and preferably
.014 inches. According to one embodiment of the
invention cooling plate 2340 may be chosen from a
material having rigidity, high thermal conductivity and a

35 dielectric constant chosen to increase coupling of



25 According to one enbodi nent of the invention wavegui de assenbly 2358

i ncl udes one or nore wavegui de antennas 2364(a-d). According to one

enbodi ment of the invention wavegui de antennas 2364 may i nclude a
dielectric filler 2368, waveguide walls 2366 and a tuning el ement 2390. 30
According to one enbodi rent of the invention scattering el enents 2378 and
separation ribs 2393 may be positioned in coolant chanber 2360. According
to one enbodi mnent of the invention cool ant chanmber 2360, which nay al so be
referred to as heat exchange channels, may include 35cooling fluid 2361. -
29 - Figure 16 illustratds-a cooling plate and thernocoupl es
according to one enbodi nent of the invention. According to one. enbodi nent
of the inventi®BifreBars ngesitate {He? nodSPEes 235 MY "Be positioned in 5
cooling plate @ﬁﬁﬁ&ﬁén@&ﬁﬂthécgﬂhdmﬂgntcbdmnageﬁb@dbngﬁm @by te ai nventi on

cool ing plate 2340, .cool|ng.plat .t hel TBEQURLes. 2395, 600l i plate

grooves 2394 nay be positionéd’under tissu I o-barrier |gure 17 is
a cutaway vi evefliagporeren2dtl 102 0b¢f nglfﬂ‘%ﬁae gaeandcdddi g pl at e
t her mocouplse 238%eal oxgH Frd £k Raliiygwire 98 bpeddegtil € ABcdRliagCts away Vi ew of a

portion of coojng .plate SQQEQQSn%tth@ Pngfﬁﬁgagﬁgggqgng 24020 along J-J

in Figure 16. ccor ing To one e e 1nvention cooling plate 15
t her mocoupl e ZgggmﬁhyC@@dPFEFPéﬁedﬂ%oréﬂéuﬁémPﬁﬁﬁﬂvesgﬁ% Beoiesar rier 2337
lies flat agai#figdrorisadigceod aaoti p@rplite r23yreAccorldiing drei one -

enbodi ment of the invention ¢ pl.ate 2340 e cate t he distal
end of appllcd%é? ﬁ?f%:Jﬂbcordlﬁgpgopgﬁelgﬁb dlﬁ%ﬁigofé e Zolﬁﬁventlon

cool i ng pll&t e P3forally BEPEPHIEHLELY tIeMdl st AT RRE ST d%%‘feé‘-nﬁél‘&“adl e 2374.
According to one eﬂ@@ﬁldﬁﬂﬁtt@forﬁahe{nﬂd&iﬁahtoﬁ epol invgnpl @t ec2B4® nmay be

positioned to stretg ? r%gp%a 0- b§r£L§&I%§3ZoM%§ﬂ)db§pB§@QL§1%363 IS

connected to dﬁﬁflca ccordlng t o0 one dinment of the
i nvention cool$ﬁblélﬁﬁb923@@ﬁ#ﬁy be- pdSreidagdte erex eRrrFFerhedn . 001
i nches and . 02(hd nehes: iand cpoefey ahbye . BL0" mhnahes it e itail selecrchamber 2338

when di spasabl e 2363.1 5.2 Lached (0 AP BgORD cdeanncnad o one

enbodi nent” of T e Avent i on coo 0 may be dhosen to have a
t hi ckness of b%¥%béﬁ'@ﬁbﬁ@%ﬁn%§é¥y'aeiowqﬁﬁ%es and . 014 inches and
preferably .014 inches. AA&GBdiﬂ'igngotdheOﬂﬁb@:lﬁiith nentchef i eatiovent i on

cool i ng pIate(%S%g n%%rggcgh e QEESrb%hoh Vi ng; 1d,glydi ty, high
t hernmal conduc IVI dléﬁect constant c osen to I ncrease
coupl i ng of plurallty of thermocouple channels, such as, for example,

20 cooling plate grooves 2394. According to one embodiment
of the invention c¢ooling plate grooves 2394 may have a
depth of between approximately .003 inches and .007
inches and preferably approximately .005 inches.
According to one embodiment of the invention cooling

25 plate grooves 2394 may have a width of approximately .014
inches. According to one embodiment of the invention
cooling plate grooves 2394 may be positioned such that
they pass directly under the center of the aperture of
waveguide antenna 2364. According to one embodiment of

30 the invention cooling plate grooves 2394 may be
positioned such that cooling plate thermocouples 2395 are
positioned directly under the center of the aperture of
waveguide antenna 2364. According to one embodiment of
the invention cooling plate grooves 2394 may be

35 positioned such that they pass directly under the center



- 30 - mcrowave energy into tissue. According to one enbodi nent of the
invention cooling plate 2340 may be a ceram c. According to one enbodi nent
of the invention cooling plate 2340 nay be al um na between 90 and 99 5
percent and preferably of 96 percent. According to one enbodi ment of the

i nvention cooling plate 2340 may have a thermal conductivity at room
tenperature of between approxi mately one watt per neter degree Kel vin and
approximately 75 watts per neter degree Kelvin and 10 preferably
approximately 30 Watts per neter degree Kelvin TS. According to one

enbodi nent of. the invention cooling bl%&é’2340 may have a dielectric

constanp of bet en 4 and %2 q&§§pr§%§raglg 1Q. cco%gin to o e enbodi ment
of the inventi 8%608515?51@]1% PEe346° Moy e et & \/\ﬁﬁjcoﬁi 1% ni i zes
the m crowave eherthy tingppeder nceobingngelpitat eg:2340si ¥ 3PHe rfagr rheof surface
waves. Accordi pgilteoR8E KIBOLLIENL.0Ind Reat HUBRLAOHLR1HE Stzak siy face of
cooling plate 2340 .may .include.a plurality of thernogcouple channels, such
as, for exanpl%fsﬁﬁjog%gli §e6F5¥e‘6@86vé§%?3ﬁﬁfmﬁkc8 df%@tPﬁrHH% enbodi ment
of the inventielerooki 378l at eAgrovlies 2394ommyehiavdimgnt of the
invention cooling plate grooves 2394 may be positioned
such that they c¢ross the portion of the acquired tissue
with the highest SAR. According to one embodiment of the
invention cooling plate grooves 2394 may be positioned
10 such that cooling plate thermocouples 2355 are positioned
above the portion of the acquired tissue with the highest
SAR. According to one embodiment of the invention
cooling plate grooves 2394 may be positioned such that
they are perpendicular to the E-field component of the
15 output of waveguide antenna 2364. According to one
embodiment of the invention cooling plate grooves 2394
may be positioned such that the wires of cooling plate
thermocouples 2395 lie perpendicular to the E-field
component of the output of waveguide antenna 2364.
20 According to cone embodiment of the invention cooling
plate grooves 2394 may be positioned such that the
portion of the wires of cooling plate thermocouples 2395
under the aperture of waveguide antenna 2364 lie
perpendicular to the E-field component of the output of
25 waveguide antenna 2364.
According to one embodiment of the invention a
proximal surface of cooling plate 2340 may be positicned
to contact the distal end of each scattering element
2378. According to one embodiment of the invention
30 coeling plate 2340 may be chosen to have a surface which
minimizes the voids or imperfections in the interface
between cooling plate 2340 and the distal end of
scattering element 2378. According to ons embodiment of
the invention the interface between cooling plate 2340

35 and scattering element 2378 interface may be designed to



depth of between approximately .003 inches and .007 inches and preferably
approxi mately .005 inches. According to one enbodi nent of the invention
cooling 25 plate grooves 2394 may have a wi dth of approximately .014
i nches. According to one enbodi nent of the invention cooling plate grooves
2394 may be positioned such that they pass directly under the center of the
aperture of wavegui de antenna 2364. According to one enbodi nent of 30 the
i nvention cooling plate grooves 2394 nay be positioned such that cooling
pl ate thernocoupl es 2395 are positioned directly under the center of the
aperture of wavegui de antenna 2364. Actording to one enbodi nent of the
i nvention cooling plate grooves 2394 na¥ be 35 positioned such that they
pass dlrectly Tﬁﬂ*@ﬁzghéh%eﬂf%ﬁence of malerials, including air and
cooling fluid which may cause perturbations or hot spots
at that interface when microwave energy 1is emitted from
wavegulde antenna 2364. According to one embodiment of
5 the invention cooling plate 2340 may be substantially
flat. According to one embodiment of the invention
coocling plate 2340 may have a flatness of less than
approximately .0002 inches of variability across the
surface. According to one embodiment of the invention an
10 adhesive, such as, for exampie, a dielectric epoxy {(e.dq.
Eccosorb epoxy) may be used to attach cooling plate 2340
to each scattering element 2378.
Bccording to one embodiment of the invention
cooling plate thermocouples 2395 may provide feedback
15 indicative of the temperature of tissue adjacent the
distal side of cooling plate 2340. According to one
embodiment of the invention cooling plate thermocouples
2395 may provide feedback indicative of the temperature
of tissue engaged in tissue chamber 2338. According to
20 one embodiment of the invention cooling plate
thermocouples 2395 may be positioned in coocling plate
grooves 2394 on a distal side of cooling plate 2340.
According to one embodiment of the invention cooling
plate thermocouples 2395 may be TYPE T, made by laser
25 welding .3% gage copper and constantan. According to one
embodiment of the invention cooling plate thermocouples
2395 may be printed onto the distal side of cooling plate
2340, According to one embodiment of the invention
cooling plate thermocouples 2395 may be oriented such
30 that perturbations in the microwave field caused by
cooling plate thermocouples 2395 including cooling plate
thermocouple wires are minimized. According to one
embodiment of the invention cooling plate thermocouples
2395 may be oriented such that the effect of cooling
35 ©plate thermocouples 2395 including the cooling plate



- 31 - of scattering elenents 2378. According to one enbodi nent of the

i nvention cooling plate grooves 2394 nmay be positioned such that cooling

pl ate thernmocoupl es 2395 are positioned directly under the center of
scattering 5 elenents 2378. According to one enbodi nent of the invention
cooling plate grooves 2394 nmay be positioned such that they cross the
portion of the acquired tissue wth the highest SAR According to one
enbodi ment of the invention cooling plate grooves 2394 may be positioned 10
such that cooling plate thernocouples 2395 are positioned above the portion
of the acquired tissue with the highes33 SAR. According to one enbodi nent of
the invention cooling plate grooves 2394 nay be positioned such that they
are perpendi cuklagrmogotplee Eifreel eh cbapdFenttisirnphef BErbirFet $120wavegui de
antenna 3384- éﬁ&gﬁ@lﬁﬂgiztéa.ongzaeg@mh ingertto ﬁ(gnet h@rn&dm&@hi;olr@fcaﬂiei ng plate
grooves 4 may be .positioned su that the wires 00l i ng ate

t her mocoupl es 239858 p%ﬁ?ﬁﬁﬂﬁicﬁf%?et5£?Fﬁfﬁ§pPi8qu%%ﬁboﬁ% t %%= t he out put
of wavegui de aatEmiad2364ch20tecortdieng ef6eohe €hbodiortng oflatfe i nvention

cooling plaje ghoQwesugddd s Recpesidd anednssstbithat rédespordd on of the
W res of coollng |.at e ghermncou lgﬁ_ZS%S under tgeéqp EE“EEERE wavegui de
ant enna 2364 | f e%ﬂ?ﬁeﬁ i TIPSt 8L UHE BRI B Cofiponent Tof “tTe out put of 25

wavegui de ant epmank2364338 are minimizedAcoragirAgnd d-conee eyodim®rit of the

invention a prgxidml isusfecs ebotaR] phgedldtendadp188Y2138 posidd oned to
contact the distal end of e%%g ScC Lterlgﬁxfégnent 2378., Accarding to one
a

enbodi nent of PRETTHTeRtTOA 3G EBOlI"HgP IR MBy” be °Chosen to have a

surface wiikh hieipdzpesdihelamitds toe Enperifdecepbnsed Pyt WeVEEt kS ace bet ween

cooling plate 2340 @andzidie di sdalorangly OfoSGalt eddtgiakberents 2h&8. According
to one enbodi nent of the .invention the interface Qg&ﬂgen cqoling plate 2340
t

35 and scatt er i R E8Rent 2378 Nt & fRCETREY BETGesTgned 32 -
mnimze the presemweseofigiwt ehikd saintrdingdd mpchpriaddiewsitiay 99 ui d which
may cause pertushati;opsa @ theknsRRbSe alzgbhadad Bl £44,ae80 WheNphdgs onave
energy 1s AN L8 nocOUbYEVARY 8. N800S0 o£6qr €h NG 1200, embodi nent
approximately 30 gage and approximately 40 gauge and
preferably approximately 39 gage. According to one
embodiment of the invention cooling plate thermocouples
2395 may be positioned on the distal side of cooling
20 plate 2340 under each wavegulide antenna 2364 such that
the thermocouple weld lies in the middle of the aperture
of waveguide antenna 2364. According to one embodiment
of the invention cooling plate thermocouples 2395 may be
positioned under each waveguide such  that  the
25 thermocouple weld lies in the middle of scattering
element 2378. According to one embodiment of the
invention cooling plate thermocouples 2385 may be
positioned in a groove on the surface of cooling plate
2340 such that neither the weld, nor the thermocouple
30 wires extend out of cooling plate groove 2394. According
to one embodiment of the invention c¢ooling plate
thermocouples 2395 may be positioned in cooling plate
grooves 2394 on the surface of cooling plate 2340 such

that neither the weld, nor the thermocouple wires push

35 against tissue bio~-barrier 2337 by more than



5 the invention cooling plate 2340 may be substantially flat. According to
one enbodi nent of the invention cooling plate 2340 may have a fl atness of

| ess than approximately .0002 inches of variability across the surface.
According to one enbodi nrent of the invention an 10 adhesive, such as, for
exanple, a dielectric epoxy (e.g. Eccosorb epoxy) may be used to attach
cooling plate 2340 to each scattering el enent 2378. Accor di ng
to one enbodi ment of the invention cooling plate thernocouples 2395 may
provi de feedback 15 indicative of the %errper ature of tissue adjacent the
di stal side of cooling plate 2340. Acc  di ng to one enbodi nent of the

i nvention coolin |.at her oupl es 2395 may,.provi,de f ack indicative
of the tenperaf ede{&f“a??%‘éue'%g%gagnecgleisn Presudichan bce&re 223@9 ,&icgcordi ng to
20 one enbodi nehtadhkdt e drpepticon28Ydl | Agepiddre tcheraordwpiext2395 may be

ggzbti zned L_n SQOAH@QnPéﬁ@bi%aﬁQEQ@Nﬁ@f gsﬁée @Rednsbcibaks szi;c@a phy aol ing plate
. Accordi ng_to .one enbodi nent the inventign coqlin at e

t her mocoupl es 53957859 be" 'ﬁ?ﬁg‘fﬁg porrlaa&g Bf/o?véessetrzbgg ?/\rfe?c&iengugéaé:egage copper
and const ant anof Asredidi ngl dte A0 enisbdirennedthethahe narreepurddol i ng pl ate

t hernocoupl es 2385 mBY HR RhEAERGUBNM G itkBe Misht abaisisder nfsueopidng pl ate
2340. Accordi ng to on%?)ggbodi ment of .the i n en%g&pe cmoocliisn?clle plate

t her mocoupl es 3395 %Fay °BE o | Eifed StehPSTtRat® peiTurbations a9 n the

m crowave fi el Haxziggsed3by wwobltiegdpbbtle tider mbcoepliey 2396 i Hitd%di ng
cooling plate {hal nPCHREBIM bes3 ale BifidAzeto AGGAndhhg: t®3ane enbodi nent
of the invia(ptign cogal i ng pl ate t er{rntl)ecn(}cuplfest 2395 Ja .Qg %(i} Nt ed such that
the effect 0f £o015MEI35°pIPAFe FREFHEESupi fes H398 I SAEH 0 Fg°tHE cool i ng
plate - 33 - prhetradsbeupteunileez3Bnvehds AR batftlathsned tapphswst or 2320 are

mnimzed. Accorgl ngdnk9 onper enpadi Fento&finghepi ventd@aveootiag pl ate
t her nocoupl es 2395 mag be oriented such thfat t he, eff%ct of CP.%| ing plate 5
I

. € -th nvention cooll .
t her mocoupl es 2FGE G REI G8i 7§t FEPROEEUN &wi s O Thé°%r 882161 of | esions

Wi thin the tissleteerngagudcturiel 596 ehbdbheara2388 Hastaned zaed.a2 Accordi ng

to one enbpsli MeAdsOfsetBoh NMVENHLEBx CRAIHiIR] . pbat endrher Bceupd @s a2395 may be
ori ented such thla cool i n% gl ate ther nncougécetiloead wires 10 li.e
(2]

per pendi cul ar ¥or4 BEVERY | °F3 i%rfeegrﬁf’lsmvegufld%fa?'ﬁperﬁﬁémiﬁeél Accordi ng

to one enbodi metd4 ofndhlse tAvenswon, thay crogéing oPhtf ninemper¥Ribat i on of

the mcrowave $i®l diewhi bigesMBidt @ixibRg SRCHARI €ablidy @QkitkygMbow@ool ing plate
Dl TocouDl 2355 SRIRULLER, coO%t HBheLe 15 DRLTESAUDLE 2480 | oad e
gauge and ¢t ef eydisicy appreoxiieg elpy}a89 gdgemopewdredi ng3to 8Ak &fbodi ment of
the invention gaQlhdangyplale thernDeouBt %2396 dBYebenRosiati oyead on the
distal side Ofigcggéegga array 2355. According to one embodiment of
the invention the number of cooling plate thermocouples
2395 may be four, one for each waveguide antenna 2364a
25 through 2364d in antenna array 2355. According to one
embodiment of the invention cooling plate thermocouples
2395 function to provide feedback to generator 2301
indicative of the temperature of tissue engaged in tissue
chamber 2338. According to one embodiment of the
30 invention cooling plate thermocouples 2395 function to
provide feedback to generator 2301 indicative of the
temperature of tissue underlying each waveguide antenna
2364.

Figure 19 is a perspective end view of an

35 antenna array 2355, coolant chambers 2360, separation



20 plate 2340 under each wavegui de antenna 2364 such that the thernocouple
weld lies in the mddle of the aperture of wavegui de antenna 2364.
Accordi ng to one enbodi nrent of the invention cooling plate thernocouples
2395 may be positioned under each wavegui de such that the 25 thernocouple
weld lies in the mddle of scattering el ement 2378. According to one
enbodi nent of the invention cooling plate thernocouples 2395 nay be
positioned in a groove on the surface of cooling plate 2340 such that
neither the weld, nor the thernocouple 30 wires extend out of cooling plate
groove 2394. According to one enbodi @it -of the invention cooling plate

t her nocoupl es 2395 may be positioned in cooling plate grooves 2394 on the
surface of cootibsg2pbatand?340tsacimgt kaeneraist R8T 8 tdreowdidy toronehe

t her nocoupl e Wi iR psh o35: @0ainReht i rsuehi QrRand iter 333 dwoAtsikhan - 34 -
approximately .003 inches when di sposabl e 2363 | s _attached to applicator
2320. Accordi nf t'¢ConBYENDSH HEREY dﬁ:ﬁésFTﬁﬂﬁu%é§ﬁ E8¥1 g Y5ifate

t her nrocoupl es 123851 may dietpoisid kdaechtisn22Boknag plateligivoove®e@394 on t he

surface 5 of canlengoRd af f3e2340n sushiihhatoneht herwbdndaergrocaupl e wel d,
nor the thernocouple wres ]gush agai nst _tissue biobarrier t§$37 to create

air pockets bettWEEHIPT sSHALT oFRFITEr® 233 afidY t KE dTEYVAC ET ddCof cool i ng
pl ate 2340 whermddiesposahlber2353 .0 s attached to applicator 2320. 10

According to one embodi gyt of 26hesi R¥erkioniePOLENGnPLAHL 4:hernocoupl e
2395 wel ds may be flattenéd to ensure that they fit wthin.cooling plate

groove 2394. ACtOrdicRGLERY cHETRRBEdEAEN TIPAREIPAVERT off Cod™tng pl at e
t her nocoudlle 233G twelds aigpebes 3138t enedrdingnta 4% embsdiset iodn of

approxi mately Q08;}achesnt 0 AfL3keng Wel dohaVieRBo@imdRASE ONGCT 0SS
section of approximately .004 inches to_ensure that cooli n?enpl ate

t her mocoupl e 2995PHETH "a¥8%UiHlst 28RTEHY ot Mag YU 8t €' YFoove 2395.
Accordi ng to onwegnbodi menenoés t B8 6daventia@il, t he3@0B nanber2¥d4dcool i ng pl ate

thermocoupl es 2393408y Qe SRNeRBLAYNnEAUY: £ReT Doy dHiTBEr wBTcgiR\RgUI de
ant ennas %164 in antenna array, 2355. Acpﬁorgri)n%t% gne enbodi nent of the
&Ffivtouple

i nvent i on ‘the HRBBHY of*°EoBrRY ng* Pt e t eSRGEMRY-BE four, one
for each waveqiiitde amtcemdan@364a 2b t Enodjme2864d | vhant everti®rr ay 2355.

According to qhgg0bedi fBLQE BEs | MMenti-9Ra& 0@l 0GRk at 1 1ihgsnocoupl es
2395 function to provide feedback to 2301 indicative of the

tenperat ure of*1%%ss@k? entfalgéd i t¥ 2n§rﬁ§%rg<rarmf§§g.m%cc%? dif§ to one
enbodi nent of dred3@entnwenthenircaoltiing platle thenmdecodpBest®3%% function to
provi de feedback bergenes at9s: 230 cialcat byeo of athediegpaiatdsee of tissue
under | yi ng each wavegui de antenna 2364.
embodimént of the invention coolant channel 2360a may be
located beneath waveguide antenna 2364a. According to one
embodiment of the invention coclant channel 2360b may be
located beneath waveguide antenna 2364bh. According to
25, one embodiment of thé invention coolant channel 2360c may
be located beneath waveguide antenna 2364c. According to
one embodiment of the invention coolant channel 2360d may
be located beneath waveguide antenna 2364d. According to
one embodiment of the invention scattering element 2378a
30 may be positioned in coclant chamber 2360a. According to
one embodiment of the invention scattering element 2378Db
may be positioned in coolant chamber 2360b. According to
cne embodiment of the invention scattering element Z2378c¢
may be pésitioned in coolant chamber 2360c. According to

35 one embodiment of the invention scattering element 2378d



- 35 - ribs 2393 and scattering elenents 2378 according to one enbodi nent
of the invention. According to one enbodi nent of the invention wavegui de
assenbly 2358 nmay include a plurality of tuning elenents 2390 and a
plurality of feed 5 connectors 2388. According to one enbodi nent of the

I nvention cradle channels 2389 may be connected to cool ant chanber 2360.
Figure 20 is an end view of antenna array 2355, cool ant chanbers 2360,
separation ribs 2393 and 10 scattering el ements 2378 according to one
enbodi ment of the invention. According go one enbodi nent of the invention
wavegui de assenbly 2358 may i ncl ude ont® 6r nore wavegui de antennas 2364a,

2364b, 2364c and %ﬁ64d Accordlng tg one e odi$¥ t o th |nvent|on
wavegui de 15 alSSem5| §O2558 1y T iclPadRt £ FAl %} Fe8d 83nrect or s 2388.
According to ou@eembgdnwgntoéftmmenwﬁvehni@maﬂhweg@hdel%ﬁﬁéﬁﬂasf2364 may

include dielectdigbibhers 2388 ardoyayeauide wal k8o Z3A6 chéasorLi ng to one
2360. According to one embodiment of the invention
) separation ribs 2393 may be positioned on either side of
coolant chambers 2360a through 2360d,

Figure 21 is a perspective view of an
applicator 2320 and disposable 2363 according to one
embodiment of the invention. According to one embodiment

10 of the invention, applicater 2320 may be attached to
disposable 2363 by latching mechanism 2365. According to
one embodiment of the invention, applicator 2320 may
include applicator «cable 2334. BAccording to one
embodiment of the invention disposable 2363 may include

15 wvacuum tubing 2319, tissue chamber 2338, alignment
feature 2352 and tissue interface surface 2336,
According to one embodiment of the invention alignment
features 2352 may be positioned at a distance which
facilitate appropriate placement of applicator 2320

20 during treatment. According to one embodiment of the
invention alignment features 2352 may be positioned
approximately 30.7 millimeters apart. According to one
embodiment of the invention alignment features 2352 may
be further positioned and may be designed to assist a

25 vphysician in positioning applicator 2320 prior to the
application of energy. According to one embodiment of
the invention alignment features 2352 on disposable 2363
assist the user in properly positioning the applicator-
pricr to treatment and in moving the applicator to the

30 next treatment region during a procedure. According to
cne embodiment of the invention alignment features 2352
on disposable 2363, when used with marks or landmarks in
a treatment region facilitate the creation of =a
continuous lesion.

35 Figure 22 is an end on view of the distal end



enbodi mrent of the invention cradle channels 2389 nmay be 20 connected to
cool ant chanbers 2360. According to one enbodi nent of the invention cool ant
channel 2360a nay be | ocated beneath wavegui de antenna 2364a. According to
one enbodi nent of the invention coolant channel 2360b nay be | ocated
beneat h wavegui de antenna 2364b. According to 25 one embodi nent of the

i nventi on cool ant channel 2360c may be | ocated beneath wavegui de antenna
2364c. According to one enbodi nent of the invention coolant channel 2360d
may be | ocated beneath wavegui de antenna 2364d. According to one enbodi nent
of the invention scattering elenment 2378a 30 nmay be positioned in cool ant
chanber 2360a. According to one enbodi nent of the invention scattering

el enent 2378b wfyeHrd ipaset i dIA dnd cispaptbkhaidssr i23Bobrat&ccdiding to

Figure 21. According to cone embodiment of the invention,

disposable 2363 may include tissue bio-barrier 2337.

According to one embodiment of the invention applicator

5 2320 may include cooling plate 2340, which may be, for

example, positioned behind tissue bio-barrier 2337.

According to one embodiment of the invention tissue bio-

barrier 2337 may form a portion of tissue interface

surface 2336. Bccording to one embodiment of the

10 invention, disposable 2363 may include vacuum ports 2342

and vacuum channels 2350. According to one embodiment of

the invention vacuum ports 2342 may be, for example,

holes in the distal end of disposable 2363 which may be

connected directly or indirectly to vacuum tubing 2319

15 and to vacuum channels 2350, which may be formed by

grooves in disposable 2363. According to one embodiment

of the invention latching mechanism 2365 may be used to

facilitate the connection of disposable 2363 to

applicator 2320. :

20 Figure 23 is an exploded perspective view of

applicator 2320 and disposable 2363 illustrated in Figure

21, According to one embodiment of the invention,

applicator 2320 may include a cooling plate 2340,

7 " separation ribs 2393, antenna cradle 2374, waveguide

25 assembly 2358 and antenna switch 2357. According to one

embodiment of the invention waveguide assembly 2358 may

include antennas 2364 (a-d}. According to one embodiment

of the invention disposable 2363 may include vacuum

tubing 2319, alignment features 2352, latching elements

30 2359, top vacuum cap 2345 and vacuum seal 2348.

According to one embodiment of the invention top vacuum

cap 2345 covers and seals at least a portion of main
vacuum passage 2335 (Figure 27).

Figure 24 is a cutaway view of applicator 2320

35 and disposable 2363 illustrated in Figure 21. According



one enbodi nment of the invention scattering elenment 2378c may be positioned
i n cool ant chanber 2360c. According to 35 one enbodi nent of the invention
scattering elenent 2378d - 36 - may be positioned in coolant chanber

2360d. According to one enbodi nent of the invention cradle channels 2389
may be adapted to supply cooling fluid to cool ant chanbers 2360. Accordi ng
to one enbodi nent of the invention 5 separation ribs 2393 nmay be positioned
on either side of coolant chanbers 2360a through 2360d. Fi gure
21 is a perspective view of an applicator 2320 and di sposabl e 2363
according to one enbodi nent of the invaEnti on. According to one enbodi nent
10 of the invention, applicator 2320 may be attached to di sposabl e 2363 by
| at chi ng mechat sme236bodewor difnghe oimven tépbodbwEiatet 2HE0 imfvent i on

appl i cator 2320, Wayi.i NGlidd8a aRRLE$abBE S CahkheerdRddsw ACROrHsNg 4@ one
enbodi nent of the invention disposable 2363 ng% i ncl ude 15 vacyum t ubi ng

2319, tissue cHIHEEAT2338PY iZgnfrent AFEIPE 535X A PPELHY %t er f ace
surface 2336. #Accdmetiengidro appe iembodicabhe 2734t keyi ivantdieopoal ingnnent

features 2352 m_eb@hgﬂwcbhgm@%%saz oSt ahpenwhidinbasidiiet atsappropri at e
pl acenment of ggﬁgycator 2320 20 duan% trqﬁtnen;. Accordlng 19 one

enbodi nent of fi FOBRRR P P YnhEHt 9 dt ir §9°238% Ty *Be"ho<i% i oned
approxi mat el y 8037 midteinnet ewstapasignaAcciddi- ngneogoneakhodidfent of the

i nvention aI|ggggﬂ%iggaggr%§ﬁ2§§goggkgy;Jﬂngmgrhpg§kgbgn@goan@ may be
designed to assist a_ 25 pq¥5|0|an in 535|t|onhg% appl i cat or %%%p prior to
the applicati oRt&e dREFEYCORRICorITRY £O° Ot endFdiitent™Bf °% HE i*nvent i on

al i gnnent Tleat these23bRlonvwidiespesidil @a2368 aswicsedt e arseprimPysr operly

posi tioning theg,applbEaIY JY4iQ6oh & taHALRIERt 2 @Nchiddh MR Bgedhe appl i cat or
to the 30 next treatnent region during a rocedurgg_@ﬁgordln to one

enbodi ment of THEY Avent i SFCAFFY¥mERt e SIEEDS fgfgggﬁﬁe 2363,

when used w t hcorgiraos ohetrancgl kswiresa2BBeatayennctedg omef acim™it®at e t he

Cfeati(”‘ of a EﬁHyHoQUQH§elﬁ%?egnatégﬁﬂéau%g Ste Ior RABr&NhQANYI gwrof the

distal en@us thermocouples 2326 which may be positioned to measure

coolant fluid, such as) "for example, in coolant return
tubing 2313. According to one embodiment of the
invention one or more cooling path thermocouples 2326 may
be positioned to measure the temperature of cooling fluid

20 2361 after it passes through coolant chamber 2360.
According to one embodiment of the invention one or more
cooling péth thermocouples 2326 may be located in coolant
return tubing 2313. BAccording to one embodiment of the
invention coeling path thermocouples 2326 function to

25 provide feedback to the generator 2301 indicative of the
temperature of cooling fluid 2361 after passing through
coolant chamber 2360. According to one empodiment of the
invention disposable 2363 may include latching element
2359.

30 Figure 25 is a view of the distal end of
disposable 2363 according to one embodiment of the
invention. According to one embodiment of the invention
disposable 2363 may include tissue interface surface
2336, tissue chamber 2338 and alignment features 2352.

35 According to one embodiment of the invention tissue



- 37 - of applicator 2320 and di sposable 2363 illustrated in Figure 21.
According to one enbodi nent of the invention, disposable 2363 nmay include
ti ssue bio-barrier 2337. According to one enbodi nent of the invention
applicator 5 2320 may i nclude cooling plate 2340, which may be, for
exanpl e, positioned behind tissue bio-barrier 2337. According to one
enbodi nent of the invention tissue biobarrier 2337 may form a portion of
tissue interface surface 2336. According to one enbodi nent of the 10

i nvention, disposable 2363 nmay include vacuum ports 2342 and vacuum
channel s 2350. According to one enbodi Hent of the invention vacuum ports

2342 may be, for exanple oles.i.n the distal .end of disposabl e 2363 which
may be connectératecﬁ?%raggt F%’rg S %d)’i?’:geglﬂ’yg?rom vadiim twﬁ%?napzéjl%u 5 and to
vacuum channel sh&85F, WWtch n@yrcbedimr nbd lppegravedsmenmt die§pddgbl e 2363.

According to opg.&edi naRLLef ithherkienti ondeat £hengudipchadi @ 2365 may be
used to facilitate %pgllcator g ? i cat or thelcgﬂﬂpctgon of _di sposabl e
2363 to 2320. EYe 23 7% diTe g 0d&d PP SPREFRY e 0f Y¥3Y and

di sposabl e 23680144 d3¢2 at édcprdifigghe eone embodiment of the invention
disposable 2363 includes alignment features 2352 and

vacuum tubing 2319,
Figure 26 is a is a view of the proximal side
of disposable 2363 illustrated in Figure 25. According
10 to one embodiment of the invention disposable 2363
includes applicator chamber 2346. According to one
embodiment of the invention applicator chamber may
include an applicator chamber 2346 which may be formed,
at least in part, by tissue bio-barrier 2337. According
15 to one embodiment of the invention disposable 2363
includes alignment features 2352 and vacuum tubing 2319.
According to one embodiment of the invention disposable
2363 may include top vacuum cap 2345.
Figure 27 is a view of a first section of the
20 proximal side of disposable 2363 with illustrated in
Figdre 26 with top vacuum cap 2345 removed. According to
one embodiment of the invention disposable 2363 may
include applicator chamber 2346 {which may include tissue
bio-barrier 2337), side vacuum cap 2347 and vacuum seal
25 2348. According to one embodiment of the invention side
vacuum cap 2347 cbvers and seals at least a portion of
main vacuum passage 2335. According to one embodiment of
the invention disposable 2363 may include applicator bio-
barrier é332 {which may be, for example, a poelyethylene
30 film, available from Fisher Scientific) TS, wvacuum
passages 2333 and vacuum baffles 2343. According to one
embodiment of the invention vacuum passages 2333 may
connect vacuum connector 2328 to wvacuum ports 2342 in
tissue chamber 2338 and to applicator bio-barrier 2332.

35 According to one embodiment of the invention vacuum



21. According to one enbodi nent of the invention, applicator 2320 may
include a cooling plate 2340, separation ribs 2393, antenna cradl e 2374,
wavegui de 25 assenbly 2358 and antenna switch 2357. According to one

enbodi mrent of the invention wavegui de assenbly 2358 may i ncl ude ant ennas
2364(a-d). According to one enbodi nent of the invention di sposable 2363 may
i ncl ude vacuum tubi ng 2319, alignnent features 2352, l|latching elenments 30
2359, top vacuum cap 2345 and vacuum seal 2348. According to one enbodi nent
of the invention top vacuum cap 2345 covers and seals at |east a portion of
mai n_vacuum passage 2335 (Figure 27)- 40 - Figure 24 is a
cutaway view of applicator 2320 35 and dlsposable 2363 illustrated in
Figure 21. Accprtiaggs 2338 form anéirgfodiatdnttooftichie| AYERTIaSS appl i cat or

2320 may i ncl ugl@r@r&teerp@aeararnay a%BSLdela@&enea Wk teit 235 rcaned appl i cat or

cabl e 2334. Accordin one t the .inv icator cable
2334 may incl uﬂ%"]clSB?‘i”hg’l@ BT’éﬁler ?rﬁnrrocgﬂpﬂrdlw e Ogg %&gc%g Ant

t her nocoupl e wef eshe238¢entcion an@u%m@b?ag@ﬂ)QﬁQQBW bec §6RBAEY €t ur n t ubi ng

2%3(]' antengn? §%§éﬁf&tstlg@%lov8ﬁ&|% o@neilgwscaﬁb@ 2322e é«‘aﬁ@édlz@sgg one
enbodi ment of the inyention cooling,plat er mgcau s may
i ncl ude one or ?TDFEPXBC‘?W& n}Bh%L})ﬁlrg ré2§3\%m| cﬂgﬁ:ﬁo % at 'Ecgch%) to one or
nmor e t her nocouphesiipest tobridd oppodice wue;{utmn%ﬁmarﬁ%ﬁnaahﬂeay 2355.

According to OB&aﬁHEQQamﬁﬂ&h@foﬁﬁﬁ%ﬂtﬁvgm&éoﬁf%@@bé&ﬁbuehesamcnumie Wi res
2331 may include aone or rmrg) th er m pl e V\negees att achedlrt Q;ong or nore
cooling path 18PRIH&AHBE §’r513’92r6 ¥ F&5°be oshti onéd to measure
cool ant flldd, psUeIflordslr'l’@r terarplas, Vﬁﬁu@@dlsaﬁppie%%rnAFGBFW@QZ:%lS

According to opg &{@ngé@ﬁ{en(@fof h'_@1e| AR 2 S SSFLos! &kﬂ&n@ﬁrﬁ(ﬂi’ @athofidxg path

t her nrocoupl es 2326 ma to neasure e of cooling
fluid 20 2361 &F¢e" mb%%tg) %%8? gRPRES % a erl%%S%Ac ording to
one enbodi nent.befddsignedvientiaba Uhé\aéﬁehﬁpepebblﬂlﬁgdﬁaﬂ?mt hePfHscoupl es 2326

nmay be | ocat edcj ol ankgr ew%@r& uhigig 12318 AscondirRget 0 PEE2 enbodi ment

of the invention coolln path t rnDcoupIes 2326 functi provide
f eedback tﬁgt hBaﬂéﬁ?é’llﬁf %6‘1 |t§8|r%at| ve ot ﬁreisu%er%{]u%e of cooling

fluid 2361 afteespassi ﬁg?:fihrwgfrﬁdcd}m'arfprcﬁaﬁ%# r2mn1A@06?6‘i"H‘g to one
enbodi ment of the.dJiventson disspesabl € 2363vmay 238d udedl avebing el enent

2359. pump/drive 2307 in the generator or, by a vacuum created
in tissue chamber 2338 as tissue 'is pulled away from

20 tissue interface surface 2336. According to  one
embodiment of the invention a vacuum pump 2450 and a
vacuum solenoid 2315 may be used to support tissue
acquisition applicator 2320. According to one embodiment

of the invention main vacuum passage 2335 may extend from

25 vacuum connector 2328 to vacuum passages 2333 and
applicator bio-barrier 2332. According to one embodiment

of the invention vacuum passages 2333 may connect main
vacuum passage 2335 to vacuum ports 2342 in tissue
interface surface 2336. According to one embodiment of

30 the invention vacuum baffles 2343 may be positioned in
main vacuum passage 2335 between vacuum passages 2333 and
applicator bio-barrier 2332. According to one embodiment

of the invention vacuum baffles 2343 may be adapted to

- help keep the air pressure in the applicator chamber 2346

35 and tissue chamber 2338 substantially equal during tissue



30Figure 25 is a view of the distal end of disposable 2363 according to one
enbodi nent of the invention. According to one enbodi nent of the invention
di sposabl e 2363 nmay include tissue interface surface 2336, tissue chanber
2338 and alignnent features 2352. 35 According to one enbodi ment of the
invention tissue - 39 - interface surface 2336 may form a back wall of

ti ssue chanmber 2338. According to one enbodi nent of the invention tissue
interface surface 2336 may include tissue bio-barrier 2337, vacuum channel
2350 and vacuum 5 ports 2342. According to one enbodi nent of the invention
di sposabl e 2363 includes alignnent featlures 2352 and vacuum t ubi ng 2319.
Figure 26 is a is a view of the proxinmal side of disposable 2363

i llustrated i n2EYEiEion, bACEEPHFILIE tRY SHHELenBEeR nBREYSHT tHE i nvention
dlms)pgfsabl e 2?63?]&1@4 wdesaaepl 283 Gina haphera234601iAceok téng213R .one

enbodi nent o e i.nyention applicat h I A\ e | i cator
chanber 2346 ?%ﬁ{dﬁﬁ e ﬁ%?ﬁfé,(%%%%%gs?gP%hsgﬁ%yeﬁgl#?sgﬁﬂn%?g-barrier
2337. Accor di ngefieso Hié evidbdprreresbiioge iaffentdaniedi sposivi®e 2363

i ncl udes aldg gnagntlit.eat yhesp2dSdirantherasenmteibipg i2310r Asaasei ng to one

ool ent of p R TP, RURRY 8 2163 ks 1l hsubop ysspm oo
during acquisition of skin. According to one embodiment
of the invention vacuum baffles 2343 may be adapted to
restrict the amocunt of backflow pressure which reaches.

10 applicator bio-barrier 2332. According to one embodiment
of the invention vacuum baffles 2343 may be adapted to
restrict the amdunt of biclogical fluids which reach
applicator bio-barrier 2332 when backflow pressure is
applied, as immediately after the vacuum is turned off or

15 as skin is pulled ocut of tissue chamber 2338 or away from
tissue interface surface 2336. According to one
embodiment of the invention wvacuum baffles 2343 may be
positioned and adapted to create a pressure drop so that
a majority of any backflow pressure is released through

20 the vacuum passages 2333 into tissue chamber 2338.
According to one embodiment of the invention wvacuum
baffles 2343 may be adapted to provide a mechanical
barrier in the circuitous path of wvacuum circuit 2341
which increases the pressure on one side of the vacuum

25 baffles 2343 as air flows through main vacuum passage
2335. According to one embodiment of the invention
baffles may be adapted to provide a mechanical barrier
which increases the length of a circuitous path as air
travels through main vacuum passage 2335. According to

30 one embodiment of the invention applicatocr bilo-barrier
2332 may be positioned between vacuum passages 2333 and
applicator chamber 2346. According to one embodiment of
the invention applicator bio-barrier 2332 may be a
membrane which may be adapted to be permeable to air but

35 substantially impermeable to biological fluids such as,



20 proxinmal side of disposable 2363 with illustrated in Figure 26 wth top
vacuum cap 2345 renoved. According to one enbodi nent of the invention
di sposabl e 2363 may i ncl ude applicator chanmber 2346 (which may include
ti ssue bio-barrier 2337), side vacuum cap 2347 and vacuum seal 25 2348.
According to one enbodi nent of the invention side vacuum cap 2347 covers
and seals at least a portion of main vacuum passage 2335. According to one
enbodi ment of the invention disposable 2363 may include applicator
bi obarrier 2332 (which may be, for exanple, a polyethylene 30 film
avai l abl e from Fisher Scientific) TS; ﬁ%cuun1passages 2333 and vacuum
baf fl es 2343. According to one enbodi nent of the invention vacuum passages
2333 nmay conneEr v&XATER onkéeedr B8 ST acuuffportis'®2342 iM% i ssue
chanber 2338 aatbddamapplérainer ibientianr hepl 2332r Bbo-AsceidrngBio one
erbodi ment. of LAP et EATH UlsraA0. 21 AR552088.2383 ! B4 di rect path
7 aﬁg i

to tissue intertace sur _ "an indirect or circuitous route to
appl i cat or - bi oemRkadimept 23R ThepdppeRlieg PBPHYRS OB TRATELE6F £ i nventi on
vacuum passpgesa23e3namy Jre padaptiedehe i lreaylsoctort hehawerneablof fluids

fromtissue Chantpe%:rla%338 Acc%ré?g t%aggé Qﬁb%d?rﬁél{é ok gl:}é%_nvAﬁGPJrg' ng to one

embodi ment of the invention vacutum connect or may be positioned on the
opposite side @frldicepesable-2363 efr c?r?ﬁépﬁ]alyca}t“@rluﬂ? opﬁé‘?‘?l BRVYEB2 to create
a long, circuitpis l&ﬂfat:lﬂeﬁﬂr tdi pak® bhawgl asrvacuUenuabizppthed.

According to Oqgnﬁﬁpggkhodg SEQ JE%%QR%§H1fiQ1BQg'ré%ﬁbrgékg deanlvacuun1
bi o-

connect or 2328" |cato arrie designed to make it

harder to Pul | o%g Lﬁn&@df-m@rhﬁ t¢ 5 sithe eﬁaﬁ%%orzmlﬁa%% RiSpPPERL O
bi o-barrier 233232 kaypasdiel @bi:eys Wﬁ@lﬂneﬁ her-esi sf bapkopiessdye.4h vacuum

passages 2333, caus for, . penl g vasyum sol groi g, 2315 bet ween
di sposabl e 236'§1 ggg%um purrp dr| e 5%07‘%62 the generator gQr, by a vacuum

created in ti sswrﬁhaﬁbé’ﬂ’e%%eas"%quélg‘ue‘-ﬁ st‘b’iﬂeldeoo%wa?m?rBﬁFO% ti ssue
interface surfgess2336isAsqesdizeg,t apphe-awhodioestrdfrt B832 nvanti on a

vacuum punp; 2450, and _a ;ggﬁgﬁﬂg&lﬁggg d3 2319, JMRY e, MSReh AssHppOrt tissue

acqui si tion apgl I'cat or ccor to one enbodi nent of the invention
mai n vacuum pas¥kyengd3sse mEplése e GF‘PES‘H??E)Z%?écuum connect or 2328 to vacuum
passages 2333 and appl i catqi-ebko-ikakrview 2832 .seAcndrseichiert @fonee enbodi ment

of 'the invention, MagyuM RA33ages,e3dR. MRY;CONNREL T BnVAGHLY passage 2335

t o vacuum port iH11Ssue imterface surface 2336. According to one
enbodi ment of ‘30”% heeR v Y orraPaciifm HarPres- 23&‘§°Prﬁ§/“1§é HOsPET oned in
mai N vacuump passagh mdatSo haihse envyacitnmdpassagds 2383 rend iapphdcat or

bi o-barri er 23§,§)1bA%% 8L dLigd2 %gﬁeenmdamgf 9fict fig 1¢1QAEI gR,vacuum

baf fl es 2343 keep t air gr essure in the applicator
chanber 2346 3B2&HEt |2§ _O)e' ﬁ%ﬂéF“?@SW@u@s"ﬁﬁntl FEFBGdaldtPfng tissue

embodiment of the invention dispesable 2363 may include,
vacuum passages 2333 and vacuum connector 2328.
25 According to one embodiment of the invention vacuum
connector 2328 may connect vacuum passages 2333 to vacuum
tubing 2319.
Figure 29 is a cutaway view of disposable 2363 -
along H-H in Figure 25. According to one embodiment of
30 the invention disposable 2363 includes applicator chamber
2346 and tissue chamber 2338. According to one
embodiment of the invention applicator chamber 2346 and
tissue chamber 2338 may be separated, at least in part,
by tissue bio-barrier 2337. According to one embodiment

35 of the invention tissue chamber 2338 may include tissue



acqui sition by providing a pressure drop between the vacuum passages 2333
and applicator bio-barrier 2332. According to one enbodi nent of the

i nvention vacuum baffles 2343 may be positioned and adapted to help 5
equal i zed the pressure between the applicator chanber 2346 and a hi gher
volume of air in tissue chanber 2338 during acquisition of skin. According
to one enbodi nent of the invention vacuum baffles 2343 may be adapted to
restrict the amount of backfl ow pressure which reaches_ 10 appli cator

bi o-barrier 2332. According to one enbpdi nent of the invention vacuum
baffl es 2343 may be adapted to restrici” the amobunt of biological fluids

uhich reach appliGatel BI0-Rar 518 252 M80 PAOKLLOW PhessHiGd s appli ed,

as immedi atel y aftér the vacuumis turned off or 15 as skin is pulled out
of tissue chan¥eropa338mpedigifady f3onths ssbieentivar fldcausutPate 2336,
Accordi ng to ofiererbodiemdayobet herndiventi Ddnatacuupabaf blyesi 2343 nay be

posi L1 oned and, adapl ed. L 0, fyLal &3 HLEFIULS HOPuriBalhhe dmmpQrity of any

backf| ow pressire 1S rel eased througﬁe he vacuum passages 2333 into
ti ssue charfberi3B8ioMcRbiRASHYLE 02 dPe BHhIAFHRAT DFVATEY AYEHtYon vacuum
baffl es 2343 nmysihe afepseidnbo Hor atidleemodmabani 6al thar iheéntiont he

circuitous path of vacuum. ci gyt 91, i i S sure on one
side of the va‘éauclfrtrl]mZBClbré:P%]?eszgggﬁ%gs%gy;hggowggg‘%?oggﬁﬁi %il\eja;cuum passage
2335. Accor di nfpaueronecwHsGAr nent2of REVTRVERETOR At esYHE# e adapt ed

to provide a ngchagksalsddannd edppiicetod BLseaseset h3kengideoodimgy circuitous
path as aify travels LALOHONLIAIY (ACUU ARSSATG.ERED o ACERE il Lo S0 one

i
enbodi ment” of e I'nventron applicator bio-barri may be positioned
bet ween vacuurfidasagest 283 umd-egpEr c48dt Ehararerm23uBindctdr®di ng to one
enbodi ment of ¢h@ugAvenid i appkseaéoOr W33~ barr Aetor2333 may bsea menbrane

which may be adaptedLo e RECTEARIG. L0, alL oyl 3P auRstAni aldy
i nper neabl e t o biologi _caP_ flurds such as, - “ Y or exanpl ej bl ood and
sweat . Accor di ngPrngcsnérekbadioreritagbet he3thvisht T BpsPPEat of 15 o- barri er

2332 may he a tndrapheppTi dmehr ane-hattier. 288z0r didiwgpriidng@nes one
embodiment of the invention disposable 2363 may include
top vacuum cap 2345 and side vacuum cap 2347. According
to one embodiment of the invention top vacuum cap 2345
and side vacuum cap 2347 may seal vacuum circuit 2Z341.

20 Figure 30 is a view of a section of disposable
2363 illustrated in Figure 30, According to one
embodiment of the invention disposable 2363 includes
applicator chamber 2346 and tissue chamber 2338.
According to one embodiment of the invention applicator

25 chamber 2346 and tissue chamber 2338 may be separated, at
least in part, by tissue bio-barrier 2337. According to
one embodiment of the invention tissue chamber 2338 may
include tissue interface surface 2336 and chamber wall
2354. According to one émbodiment of the invention

30 tissue interface surface 2336 may be formed, at least in
part, by tissue bio-barrier 2337. According to one
embodiment of the invention disposable 2363 may include a
vacuum circuit 2341. According to one embodiment of the
invention vacuum circuit 2341 may include vacuum baffle

35 2343, vacuum passages 2333 and applicator bio-barrier



enbodi ment of the invention applicator bio-barrier 2332 5 nmay be nmade of
pol yethylene filmnylon or other suitable materials. According to one
enbodi ment of the invention applicator bio-barrier 2332 nmay include pores
havi ng sizes sufficient to pass enough air to equalize the vacuum w t hout
passi ng biological fluids. According to 10 one enbodi nent of the invention
applicator bio-barrier 2332 may i nclude pores having sizes of approxi mately
.45 mcronmeters. According to one enbodi ment of the invention when the
vacuumis turned on, and before pressure is equalized, applicator

bi o-barrier 2332 may 15 induce a m nrnml —pressure drop between vacuum
passages 2333 and the applicator chanber 2346. ' Figure 28 is a
view of a secodtBbect Porerdinghepreng neibosiitenf ofi $pdsabr e 2363
illustrated iny&d g €i26uW t48410payasslufGapted4to rermvedchAgeer ding to one
20 enbodi nent t he invention disposab 363 i ncl ude appl.i cat or
chanber 2346 (%ﬁs h%%ayv?%ucqmudgaﬁés)gseﬁe %g%%'arri g?é’ , g%dpo\%aecuum seal
2348. Accor di ngrticsiignet ewifodinteninvshtipe vaveht | 6hr HidpoSHBl é@¥363 nay

i nclude, varuumMrsages) 2333 rakdaMast WBIGORBEchOIu?328cu2d Zqording to
one enbodi nent of the I nyention vacuum.congggé or 3328 My connect vacuum
ﬁ?¥ . egz )’ i

passages 2333 HoPSEUGRPHIBIHS B3pgrarrier Fioglr & 29" i's a cut anay
vi ew of di sposetiteling8s af dig ERFeiTioR girreo2bleAgEoT diangirelWife enbodi ment

of 30 the invepdd oncdigpesablhes2368 sinel wiasmappp i Lator chanmber 2346 and
ti ssue chanber 2338. Acho.r di ng éﬁﬁ one enbodi nent -of the inyention
e

appl i cat or chanber 2346 ‘arifd“fis ¢fanber’ 338 % my” be “Separ ated, at | east

in part, DADtigsueshbde baiidd élle33pteActbrdionte t49 oAeCEHBEdFdE™ 35 of the
i nvention tissyp SharbeEndR}BGheXBY ok NEAdIE: dsleESUnvent43n: | AiQfeace surface

2336 and chanber_wal | 2354. _Accordi.ng to one enbodjnent, .of e jnvention
tissue int erfa%(gaB dr fab 336" nsaefqbcélgfogr At ,053[;@? gjg’srgt%" flnl%ﬁg%%egby tissue
bi o-barrier 23B7.Fidgecerd? mycogdbre tenbodirkentaef srheddnamiveht$en di sposabl e

2363 may incl uge: fn¢agHUEA CidrGUI c23AdindAGe0bdE NG iaBet esbotHenent of the

i nvention yacuum circuit. 2341 may. . nc e vacuum,t ybi ng acuum
connect or 2328\ dGH GAFTPE 2‘15,% S via%%urﬁa aslsngglélg£)2§3§%§%gia§1\épl i cat or
bi o-barrier 238Xbesccddthng According to one embodiment of the

invention compliant member 2375 may be formed from a
compliant material, such as, for example, rubber, coated
urethane foam (with a compliant plastic or rubber seal
20  coating), silicone, polyurethane or heat sealed open cell
foam. According to one embodiment of the invention
compliant member 2375 may be positioned around the outer
edge of tissue chamber 2338 to facilitate the acquisition
of tissue. According to one embodiment of the inventiqn
25 compliant member 2375 may be positioned around the ocuter
edge of chamber opening 2339 to facilitate the
acquisition of tissue. According to one embodiment of
the invention compliant member 2375 may facilitate the
engagement of tissue which is not flat, such as, for
30 example tissue in the axilla. According to one
embodiment of the invention compliant member 2375 may
facilitate the engagement of tissue which 1s not flat,
such as, for example tissue in the outer regions of the
axilla. According to one embodiment of the invention

35 compliant member 2375 may provide improved sealing



10 to one enbodi nent of the invention vacuumcircuit 2341 may connect

ti ssue chanmber 2338 to vacuum tubing 2319 through vacuum passages 2333.
According to one enbodi nent of the invention vacuumcircuit 2341 may
connect applicator chanmber 2346 to vacuum tubing 2319 15 through appli cator
bi o-barrier 2332. According to one enbodi nent of the invention disposable
2363 may include top vacuum cap 2345 and side vacuum cap 2347. According to
one enbodi nent of the invention top vacuum cap 2345 and si de vacuum cap
2347 may seal vacuumcircuit 2341. 20Figure 30 is a view of a section of

di sposable 2363 illustrated in Figure 80.-According to one enbodi nent of the
i nvention di sposable 2363 includes applicator chanber 2346 and tissue
chanber 2338. ARTACERALSiEsoPREWEsBoh askin 6fdt heSTusyePATRGR 2apiiiri cat or 25
chanber 2346 apgrdicssuel ¢harder tR338imy shaocsepaaat edecatdieaso in part, by

tissue bio-barrier 2337  According to.one I inyention
tissue chanberoﬁ%fg%ﬁ%ymﬁnﬁq g gjet ?Is“é%netqfﬁt(g(}q%%ggéeﬂ’%&%?%crerz%%é@gnd chanber
wal | 2354, Accepeich@heosoftd séivbori tent sore tie tiATentd"eAPSD 43¥sue interface

surface 2336 mpyrtbeulefpdineat kraSixim ipambr byatl.i ssueobdindanri er 2337.

According to one enbodi nent of the invention di y include a
vacuum ci rcui t °23417° %%%%d?%d:eblgﬁguﬁo d%fﬁgﬁ%ﬁg%%t %‘%ﬁ?ﬁﬁ%ﬁbn vacuum
circuit 2341 nbgvd rclhrdehaebuhebafsl erpsopdagelyacddm pafagds 2333 and

applicator bioafs¥didiRktery 440- idhdd. AB60Y dhagodo opBei2add merin of the
Invention vacuymclredi t 2341 may be cannected 19, ti S8, Shamer

10 one embodiment of the invention ccmpliant member 2375 may
have a height of approximately .25 inches above chamber
opening 2339 when compliant member 2375 1is not
compressed.

Figure 31 is a perspective view of antenna

15 cradle 2374 according to one embodiment of the invention.

According to one embodiment of the invention antenna
cradle 2374 may include antenna chamber 2377 and cradle
circuit 2385. RAccording te one embodiment of the
invention cradle circuit 2385 may be adapted to circulate

20 cooling fluid thorough antenna cradle 2374. According to

' one embodiment of the invention cradle circuit 2385 may
include at least one cradle reservoir 2387. Accerding to
one embodiment of the invention cradle circuit 2385 may
include inlet and-outlet cradle reservecirs 2387.

25 Figure 32 is a perspective cutaway view of
antenna cradle 2374 along F-F in Figure 31. According to
cne embodiment of the invention antenna cradle 2374 may
include antenna chamber 2377 and cradle circuit 2385.
According to one embodiment of the invention cradle

30 circuit 2385 may be adapted to circulate cooling fluid
thorough antenna cradle 2374 as part of cooling fluid

. path 2381. According to one embodiment of the invention
cooling fluid path 2381 may be a part of cooing circuit
2376. According to one embodiment of the invention

35 cradle circuit 2385 may include inlet and outlet cradle



2338 by vacuum passages 2333. According to one enbodi nent of the invention
vacuumcircuit 2341 nmay 5 connect applicator chanber 2346 to vacuumcircuit
2341 through applicator bio-barrier 2332. According to one enbodi nent of
the invention di sposable 2363 nmay include top vacuum cap 2345 and si de
vacuum cap 2347. Figure 30A is a view of a section of 10 di sposable 2363
illustrated in Figure 29 according to an alternate enbodi nent of the
present invention. Figure 30B is a view of a section of disposable 2363
illustrated in Figure 29 according to an alternate enbodi nent of the
present invention. According to one emfodi nent of the 15 invention chanber
wal I's 2354 may include a conpliant nmenber 2375. According to one embodi ment

of the inventiBPLIRPFF aht® erBefr 23 75chtg e £8P fred AGBREE T P! i ant
materi al, sucho@s,erfvoBiexanple,theubbeénticnatrd dreidnaneofoamdwi th a

conpl i ant pl ast | 4 S i dil GON Y hane or
heat seal ed op%ﬁgﬁgl ?oan1dA§§%P§% ggﬁilgglhé%%&dﬁ%%%m %%Lt e%{nventlon
conpl i ant nenbe? 958@5}1#&99 béh%o%‘?qqtbnéao‘arﬁﬁnﬁl‘t% OFrEeh etRAISE ti ssue
chanber 2338 teifagil pbad eddecariny Sitionpah tBssue.ackeeosisy ng to one

enbodi ment of the inve ,%énq{: %t%%nghbg‘mlogegggr ﬂ%@ . gfbgrg_ﬁ%l tioned

around the out@r- edge o openi n acilitate the acquisition
of tissue. Acc@)llfrcﬁlﬂg ?68%@%%6%!%%&1%?‘ G Fﬁ@éﬁfqyoﬁecéﬁﬂq%‘t’nt menber
2375 may facil dhdt enddi@eangagemriitliohtd i siselesmdbtth 11ownodf ffatid such as,

for 30 exampl e ] Satecl lihe, gmu% ACHOL Abbg: 40 fwﬁdgmgd&ﬁant of the
i nvention conpliant me Pacii fate t e en ment of tissue
which is ndt flat, such Fa§“r\e0|33e3<%nﬁ)l‘:e‘dte| $¥haYdh thl’?é’ 8 té’r‘t?’ébﬁ ons of the

axilla. Accor dd:fkgilteo 2qne anchmﬂlmtlnofh@hﬁe i 3v.entideordbng onpldrant nenber
2375 may provi ve racteris beiween the skin
and tissue cha%ﬁ%r%ggg gf e}}l cBllggrr]Fm \/\/ncérragli]‘g:el 91}% kSkus? =

nis not flat. According
to one enbodi nEPRPSE tie Fh&‘/@ﬁ’caltén %P?aﬁtluﬁénﬁéPr?‘SgﬁB ARYS¥Feed t he
acqui sition ofctdsuezm tisssupachandier ca3Bihg Stpatd i qultar | y38there the skin

Sopot Thals Accaldl LAY &P @ne %FEBQQMT%@ N ° {ANGRELAN GO ant member

2375 may have a bet ween pr oxi mat e |nc
appr oxi mat el y fhﬂlq er’r’Fé‘s ?a%?évé“%hahﬂfér“dﬁpéﬁf“ﬂbe ZSSQCWnZ%?&nﬁWdant menber
2375 i s not cogpressedhadenor dizag.t OAccording to one embodiment of

the invention coolant chambers 2360 may be formed by
affixing cooling plate 2340 to a distal end of antenna
20 cradle 2374. According to one embodiment of the
invention cooling plate 2340 may be affixed to antenna
cradle 2374 by, for example, gluing cooling plate 2340 to
antenna cradle 2374. According to one embodiment of the
invention cooling fluid path 2381 may be a part of
25 cooling circuit 2376. According to one embodiment of the
invention cradle <circuit 2385 may include cradle
reservoir 23B7 and cradle channels 2389. According to
one embodiment of the invention the elements of cradle
circuit 2385 and cooling fluid path 2381 may be designed
30 to facilitate the smooth flow of fluid through cradle
circuit 2385 and cocling fluid path 2381l. According to
one embodiment of the invention the elements of cradle
circuit 2385 and cooling fluid path 2381 may be rounded
and smoothed to facilitate the smooth flow of fluid
35 through cradle circuit 2385 and cooling fluid path 2381.



10 one enbodi nent of the invention conpliant nenber 2375 may have a hei ght
of approximately .25 inches above chanber opening 2339 when conpl i ant
menber 2375 is not conpressed. Figure 31 is a perspective view of antenna
15 cradle 2374 according to one enbodi mrent of the invention. According to
one enbodi nent of the invention antenna cradle 2374 may include antenna
chanber 2377 and cradle circuit 2385. According to one enbodi nent of the
invention cradle circuit 2385 may be adapted to circulate 20 cooling fluid
t hor ough antenna cradl e 2374. According to one enbodi nent of the invention
cradle circuit 2385 may include at |eddst —one cradle reservoir 2387.
According to one enbodi nent of the invention cradle circuit 2385 may
include inlet and outl etFigragl ¥ rigsdr PoTTRECEINY. comvay yigw 923 s 3
perspective cuiasmaynVbewfenaat enad rzadheal3ndt miong Fifuia Hi.gure 31.

According to ope enbodi pent of J nt i nt. radle 2374 may
i ncl ude antenngaccé)ﬁfgﬁ%%r %37??&? cg?lzi%l\ﬁg (Zolf?Cr]Clﬁll%t lg]%%gFgAccor ding to one
enbodi nent of ¢tasilenyeht imsy épattde 302€1¢ incue88s3dray BECAH%ed to

circul ate cpol iqgde ehbodir@maugh ané ennancradl er8#4 cascpar t2385 cool i ng
fluid path 238L AGEQLILNG L& LR IDOA! POy Ofnd N abiyeBhLAML 600! T g FI ui d

path 2381 may Be alnﬁar of "cooing circuit 2376. According to one enbodi nent
of the inventi®dif235 cradle circuit 2385 may include inlet and outlet cradle
- 46 - reservoirs 2387 andueeadteishanpetspstd89e Acewr di ngntanrane

enbodi nent of the | tion _the el enent £ I | [ and cooling
fluid path 2381”@5‘@9%59 SSPGRET s |n§%i‘i§‘}b?§t“gét_é’%s%%tclﬁll"%?%%v&gf fluid

t hrough criddl ee®&ceidieqi £ 2385 AMPEHENT n§ f FiF dXPARIT 123812 WEEGr ding to one
enbodi ment of &henienyen @R Lhel rleependsicatr tindl e38i rau &n238& and cool i ng

fluid path 238 be, rounded _an ofhed to ikitate the,smooth flow
of fluid thr oucé aq%rgédﬁzeﬂgi'r cu?‘tcgag%%m;nggcg)g}ei nggnﬁ%‘%ldﬁi %:Iﬁttbatoh 2381. 10

Figure 33 is aimiegéientarayridewssemant At "erath@ W8S 7d%aPone - F in Figure
31. Accordi ng i 1eReceMboghemd Dol hewiimrenidyonber adbe ekacplid, 2385 may be

adapted to Ll fpéatlﬂgbg%g@glifgp b dabonanab.ankeona Gr advgs 2i as part of

cooling fluld ccording to one e nent of the invention
cooling fluid perh B8 Eormy | felidde MECARYRV i PERAUCL2385°3mEH ¥6H ant
chanbers 2360.pAGeendinigetoidhe aatbodinenseof tecdorvengi an ood ant
chanmbers 2360 be forned af f ] xi C i I 4 0 di stal end
of antenna 20 %“?%31136557% %%orléll‘)ﬁélctg% oﬁg&e&n%o [ rar%n%tr%gf thatr}{e t%nventi on
cooling plate 2543ifdy be atifked’aGIdhtRNnA ' FHA e 33949y, L1965t exanpl e,
gl ui ng coald ngcfpimtec23403d40. antemnaiiegadloe o237 &mbAdterdi Ngf titheone

enbodi ment of {he i.oyenti,20, 6000 b 9sPakl) F38k IRV RENR AL Of

a waveguide assembly frame 2353. According to one
embodiment of the invention waveguide assembly frame 2353
may include feed brackets 2351 and assembly bolts 2348.

25 According to one embodiment of the invention antenna
array 2355 may include an antenna cradle and lease one
waveguide antenna 2364. According to one embodiment of
the invention antenna array 2355 may include one or more
isolation elements 2391. According to one embodiment of

30 the invention antenna array 2355 may include four
waveguide antennas 2364. According to one embodiment of
the invention the heights of waveguide antennas 2364 in
antenna array 2355 may be staggered to facilitate access
to feed connectors 2388.

35 Figure 36 is a cutaway view of antenna array



25 cooling circuit 2376. According to one enbodi ment of the invention
cradle circuit 2385 may include cradle reservoir 2387 and cradl e channel s
2389. According to one enbodi nent of the invention the elenents of cradle
circuit 2385 and cooling fluid path 2381 may be designed 30 to facilitate
the smooth flow of fluid through cradle circuit 2385 and cooling fluid path
2381. According to one enbodi nent of the invention the elenents of cradle
circuit 2385 and cooling fluid path 2381 may be rounded and snoot hed to
facilitate the snooth flow of fluid 35 fhrough cradle circuit 2385 and
cooling fluid path 2381. - 47 - Figure 34 is a perspective

cut away vi ew [ Qn, 0 ra 3 I |l i gure 31.
According to g%ggeﬁggg%gbﬁtI%?ﬂ%ﬁggﬁﬁﬁen?%%ﬁ%gﬁééﬁhgﬂgr%.Pgi@§§Z may

i ncl ude cradl kitheuiRvoEE8n WRESIVPR P 5B Brie’ Enbbet HisHt °8¢ Athe i nvention
cradl e circui tn238bat@yuidchidencrsadBesr eser wai o288k eandretiadise channel s
2389. 2351 ﬁE& & D%Sm#n_se 3 BELSPGCLY Y.\ LW,0] antenns 4y ray 2355
according to one enbodi ment of the |nvent|on.115 ccording to oOne

enbodi ment “of therenERPESRE M arftfenie drmagrel o7 gy tPACPEEE N dser voi r

inl et 2384 andz:st enpBuRRawResgAIE7 anfeandBged, 0 2086 errbede et of t he

i nvention wav i,de a 3 i ne .or, re Lsolation

el ements 2391 4?éh %%%ggg¥n$o?gegg%p%@%k%g%Egcgécﬁggﬁﬁsiéseﬁgkromave

absor ber mat er{a¥Eguidaiqrasreas r i EREY sdRC IR AHEMEFdFale! Prroduct s)

positioned betagen wavweguide aniennass364d Acsofgli BUehentones®@nbodi nent of

the invention fuarg etoe%erge%gﬁﬁ 1R SURPled; £ 0. £acH ayeguide antenna
S .

t hrough feed connett or ccording to one enbodi ment of the
i nventi on waveglicdeaasstafpingy 285 gnapmfapeurrs ¢yt By dBlacWaFegui de
assenbly franefid35s3.2mCotL e ngh kppofi@iapbadiarend neftethel isnerndd,on wavegui de
assenbly fra 3 in fe br 2331 .angk assenhl y, bolts 2349.
25 Accordingnﬁggb%%agﬁ%%ﬁigééggﬁf é%%g'iﬁggﬁ%?bn a%%ennéégrray 2355 may
i ncl ude an ant@hRainedIod &Re 1EH0E 18R WERAGHR de Hiit @3R8 P364° Accordi ng
to one enhﬁdimﬁﬂﬁmﬂfkﬁhepidﬁMﬁ@thﬂﬂ ant enfplat f ay a3éﬁe¢ﬁn¢d n&illude one or
more isol ati onglements,233L, A6coLdlan d,0 90, &ttedidrgRL, ofs ) the

3 ma ude e

i nvention antenna array inc four wavegui ant ennas 2364.
Accordi ng to JfEcsfbydi Hermreof PRI ettt dhet hRVHEIGRt §2BF9Wdfegui de
antennas 2364 sdllantenfamay ray £3bkdmey heasimgger edldcarbacatidgat e access
to feed conneclns 2388 ¢30FIQULE ;36 LS QY aRY¥i AW 9f) apt&na array

20 except a radiating aperature. According to one

embodiment of the inventicon copper may be a preferred
plating material. According to one embodiment of the
invention scattering element 2378 may aiso be a separate
element. According to one embodiment of the invention
25 scattering element 2378 may also be a separate element
formed from, for example, polycarbonate or alumina.
According to one embodiment of the invention scattering
element 2378 may also be a separate element positioned in
coolant chamber 2360. According to one embodiment of the
30 invention scattering element 2378 may alsc be a separate
element positioned in coolant chamber 2360 and centered

in an aperture of wavegulide antenna 2363.
Figure 37 is a view of a first section of the
cutaway view of antenna array 2355 illustrated in Figure

35  3e. According to one embodiment of the invention



- 48 - 2355 along L-L. in Figure 35. According to one enbodi nent of the

i nventi on wavegui de assenbly 2358 i ncludes one or nore wavegui de ant ennas
2364, one or nore feed brackets 2351 and one or nore isolation elenents
2391. According 5 to one enbodi nent of the invention wavegui de assenbly
2358 includes wavegui de antennas 2364a, 2364b, 2364c and 2364c. According
to one enbodi nent of the invention wavegui de antennas 2364 nmay include a
dielectric filler 2368, waveguide walls 2366 and tuning el emrent 2390. 10
Accordi ng to one enbodi ment of the invention wavegui de antennas 2364 may be
manuf actured by plating dielectric fil4%r 2368 with an appropriate plating
material such as, for exanple, copper, gold, silver. According to one
embodi ment of tHEIRIRMSEERPWaeqhithy WAFluder38% FafobR "EEC I Afed by

pl ati ng or el egivcaphat bpeu di-ah eahti enéi bl materisdlasioh assndnas exanpl e,
dielectric filley 2368. According fq ong auhodi MeRt (gt & hesdnwant i on
wavegui de wal I'S £366 nayabe orned“by plating or electroplating dielectric
fill material dialesipy, <6rering AN fBees 0 BREEpog aﬁ?‘aﬁeg‘g aper at ur e.
Accordi ng ts0 angegbedi smnrhnat 13w iandest i @nheoppide REY wheequipeef er r ed
plating material. cordi.ng to, 0 odi_ne o] Lpventi scattering
el emrent 2378 ﬁg?egﬁéﬁ gesg'seﬁ%%%?gggpeggnfgkac%gﬁ |ﬂ%9¥o%gng%gnbodinent of
the i nvention 25estaet erdorgaet ef@ArLeR78 %0y HEGPhe™® s@pat até el enent
formed from fayreexadpte aspakyeardennaie canablyyi may Becondiay too one

enbodi nent of the.inventi.on ftering nt 2378 may al so be a separate
el enent positi%ﬁg VFna%gb 3n?f%(%§€g? ?%%%ggAccording to one enbodi nent of
the 30 i nvéntion scatterfiiggrel ébehf 2378 MayPeaPEsCHe’®a EéEParit & el enent

posi tioned i n £e@hanteeharbor 236Quandagenteret dnnean apery W3S50f wavegui de
antenna 2363. . : . Figuyge LS;.a Vi f I tion of the
cut away vi ew o#llélﬁ{:}é‘?]tneéj éprgjyguf&géi I ?’ég%%%l?igdkﬁg},\%n%l Sﬁﬂﬁidl%ngﬁ%ﬁccordi ng to
one enbodi nentthsf ipHentipreneiegnide agseniiyy @def deYasseity°#35% may i ncl ude
one or nore WawAgui devanticenasnt2abdba-zhssanddpnenar oms eorsolatei on el enent s
2391. Accor.ding tQ,0 ' of e ' [ 0 ments 2391
may be pogﬁtid%gﬁaﬁégﬁé%gygg&gsgéﬁTde£§%¥gﬁ%§2&%§%2 %ﬁ%ﬁ%hgg?ﬁﬁgr si de of
wavegui de asseitsl yipEmg ionc CeVEFRY 02 BET@Fh odiSte Mte Yof 11 HEF nfent i on

cool ant chanbefie2360ridhich ey 2abs®d bena efrereedideo aslheat2¥échange
channel s, may Je adapled,t g, Leatyg; £ 1019 i 4Rt o5 NeYRanclOFi gure 38

is ais a perspective view of a
chamber 2360, which may alsc be referred to as heat

20 exchange channels, may be adapted to receive cooling
fluid (not shown).

Figure 39 is a is a view of a third section of
the cutaway view of antenna array 2355 illustrated in
Figure 36. According to one embodiment of the invention

25 coolant chamber 2360, which may also be referred to as
heat exchange channels, may be adapted to receive cooling
fluid (not shown). According to one embodiment of the
invention separation ribs 2393 may be supported by rib
holder 2396. According to one embodiment of the

30 invention scattering element 2378 may be designed,
positioned and dimensioned to spread the power loss
density pattern {or SAR pattexn created in tissue engaged
in tissue chamber 2388. According to one embodiment of
the invention scattering element 2378 may be formed of

35 the same material as dielectric filler 2368. According



second section of the cutaway view of antenna array 2355 illustrated in

Fi gure 36. According to one enbodi nent of the invention wavegui de assenbly
2358 may include one or nore wavegui de antennas 2364(b-d) and one or nore
15 isolation elenments 2391. According to one enbodi nent of the invention
wavegui de antennas 2364 may include a dielectric filler 2368 and wavegui de
wal | s 2366. According to one enbodi nent of the invention cool ant chanber
2360, which may also be referred to as heat 20 exchange channel s, nay be
adapted to receive cooling fluid (not shown). Figure 39 is a
is aviewof athird section of the cutaway vi ew of antenna array 2355
illustrated in Figure 36. According to one enbodi nent  of the |nvent|on 25
cool ant chambef® 2360, aﬁﬁﬁ&ﬁeﬁ%yoﬁlgb b@“?@%é??eﬁ“ﬁ&eéénﬁeg “¢hange
channel s, may bereadept ede ta neeeilves codéiawgrikuimdténiotl sowny. 3According to

one enbodi nent n QR SEePaLALd:QRatéPs 12393 nRYrfnsuRported by
ri b hol der 239%941,6?52%%& (\‘[&{g{ﬂg one e?r%%gl mera]lt %fs the 3 |Ev ng.b%n scattering

el ement 2378 nﬁ?/etfé‘bﬁéém @F BBSi 1TEREICANTT E FENY € to Spread the
power | oss Edenzsént yepat Ler NLdser dBAR:@atitenatoriedt edth m tilsseet@irgaged in

tissue chanber %EgAgﬁI%‘éyl%gtgPy O%a@”@@%f@@tlegécttﬂ% By &Hron

scattering el enent formed of 35 the sane rE@tderl a% as dielectric
filler 2368. Aekoridiifg “‘ateg(}al £ neertiud et °BF TR AVERtT on
scattering el enentiR3ABiomysdretarioyw ¢ogsndi éBettriedemably ifads avi ng a

dielectric conﬂgirgtctgﬁfapp&pg@awehyff’l&erf%ccc@mhngtﬁeo Qneiesbedi nent of the

i nvention scattering el enent 78 5 may_be a | ow | dlelectrlc mat eri al

with a di el®ct Ferstedhstent thprBQitafel §FEqual 6 Cf’ﬁ‘g Y e8¢t Y% const ant
of filler mate&nsddiddss. oActor dinvgnt bownecasrbodngreritenefitt A&7 ndent i on

scattering ele @fer%%@ péﬁffcrs%blsxcna&@c i ebest ki€ monshand 4 fferent
fromthe dlele tric 10" constant of the cooling fluid. ccordln to one

enbodi nent of f‘h%sﬁﬂﬁ\‘?én?’i‘%"r’ﬂységft"f‘é‘?‘? g o8| EReriPess98° i % prae?%ra y | ow | 0ss
such that it dassemat atdenuatrecordihgsitpateeenenzpdionitt od f¥om t he

aperture ofs wayeaul.dg, aé@a%%@@l@@?@ﬁemég@@@dh Nt Qane epbodismeads of the 15

i nvention scatterl ng el ement ave a loss_ of |ess than

approxi matel y thaR 4PRECFiBRfFddcy oBf ‘%ll}‘?t &FEEPENYuCh HACHSF eXAAbl e 5.8 GHz.
According to oae, efthodkammte Gf. 8t gz i nRepdrdimastatdner ﬁW@H@ﬁf’érﬂf 2378 with a

| ow | oss COO'llageflme%uBnr@xa@&ﬂr?f grahle tyhavern hi gberidass 20
scattering elenent to spread the ef ectlv field size EFS ich may be

defined as thec?%]tlirt?nfﬂn‘é’t%\e’énmﬁ‘ﬁeb? ey lc?eﬁ? AR 8 F iR°3a cross
section of2@ar gesttedrisyecaamters rta;dlaineﬁg aper ebfectdfvet ﬁeeé%t ahem) .

According to Om§F§ﬁnﬁgk%EQEyO%et@%fhﬂ¥§n3£09h§cﬁﬁﬁﬁyﬁ B@tween the
fifty percent SAR contour in a cross section of target
tissue and a radiating aperture of the antenna).
According to one embodiment of the invention scattering

25 element 2378 may be formed of alumina or Eccostock
material. According to one embodiment of the invention
scattering element 2378 may be shaped to facilitate
laminar flow of coolant around scattering element 2378.
According to one embodiment of the invention scattering

30 element 2378 may be shaped to minimize the creation of
air bubbles in coolant flowing through cooling chamber
2360. According to one embodiment of the invention
scattering element 2378 may be shaped and positioned to
optimize the cooling and microwave characteristics of the

35 system. According to one embodiment of the invention



25 el ement 2378 may be formed of alum na or Eccostock material. According
to one enbodi nent of the invention scattering el enment 2378 nay be shaped to
facilitate lam nar flow of cool ant around scattering el enent 2378.
Accordi ng to one enbodi nent of the invention scattering 30 el enent 2378 nmay
be shaped to minimze the creation of air bubbles in coolant flow ng

t hrough cool i ng chanber 2360. According to one enbodi nent of the invention
scattering el enent 2378 may be shaped and positioned to optim ze the
cooling and microwave characteristics ogf the 35 system According to one
enbodi ment of the invention - 51 - scattering el ement 2378 may be shaped
and positionedsLo qoni, g@ é}gnfthﬁsfsr %y%eté]%pgeogwqao@lmné‘cp\e%r ed by

scattering el errent 237 Accordi ng to one enbodi nent of the iInvention
scattering el eheht™iZang {hHy BEedhapedandoSHEi P e dc TG HEXHi zi ng t he
Cross-secti onabcatrteaiaf @ealenSAR M.t hadcddaeny argeher egiconnatt tofe t ar get

depth in ti SSU?h%Q.gxhgﬁglgy 4&a§§g§1n%h%n@§£nt2%%88 may be shaped r{g\CCOI’ ding to

one enbodi nent e Invention scattering elenment” 2378 be | ocated in
the center df BRESHEEPY ﬁﬁéleZl\‘R&v@@uFﬁ%SSaﬁ?‘éHP&a%@ZEa ALY ng to one
enbodi nent of tke wiuent iR s&a&t;taer regiel eaenth378-gmy dpthedthangul ar,

havi ng di mensi pns, u%r gﬁ&r‘ elcP'E tIQsJeh%hM§'3§QS of an aperture of
3

wavegui de ant enna According to one enbodi ment of the invention
scattering 15 el enent 23FFOFEY D DBPENFLREEERHI Py S SRECENSEi ment  of
the invention seatdeetnfge Birement3 Z3#3ynpy be-atadeis atle shaped ofi t h

el ongat ed § de eoaafgklcue]!e b3 biRdu2gesloahLossRl LR, ARSI UE Sl wavegui de

ant enna 2364. cco to one odi nent of the inventi on scattering
el ement 2378 ZWmﬁ%e"% Ihen PRI OBet GRER TAPBr X RECeE Y/ Y | i net er and
a length of appsoxédminghyay, nhdtiingetddmsns Accormhopgrt oraile tembod ment of the

nvent i on scatlarlng rLeapny. 2378, My, have, & engih 0L ARPr St el y as

long as the long s the aperture of wavegui de antenna 2364. 25
According to o%%c%ﬁﬂaal%rﬂ“eoﬁwwqeﬁ\?eﬂflﬁﬁ §6‘HF’B%W%@C@FEW 2378 may
have a wi dith oélémin\neemzaprp@oxe matiehy. 1 Avcbkdivet ep amd capproxdnvat el y 4

millimeters Ageqrding,dd gﬂesceamagmge@&e Qlnct D74 RUENEL A cBEAIHET i NO

el enent 2378 may have e short Side of the 30 aperture
of wavegui de a%ﬁaé‘i’?ﬁa“’?%%floﬁ%ﬁddﬁhﬁest Qaﬁ?ﬂéeénﬁ%cﬁhﬁeﬁ?n%ﬁtt fiefSSnvent i on
scattering el esenthe23g8ritey havenegheighintefnammcoxi ratcekyione-chal f

mllimeter. Acgg {]%&gdmerpeﬁ%fegpg rm%mu&t gég%tgpy@agtal%me%aéﬁv%ri ng el ement

2378 may have a roxi nat e equal of the cool ant
chanber 2§§b Aﬁﬂbﬁﬁﬁﬁg t Iﬁﬁ@ of between approximately 1 millimeter

and a length of approximately 7 millimeters. According
to one embediment of the invention scattering element
2378 may have a length of approximately as long as the
long side of the aperture of waveguide antenna 2364.
25 According to one embodiment of the invention scattering
element 2378 may have & width of between approximately 1
millimeter and approximately 4 millimeters. According to
one embodiment of the invention scattering element 2378
may have a width as long as the short side of the
30 aperture of waveguide antenna 2364, According to one
embodiment of the invention scattering element 2378 may
have a height of approximately one-half millimeter.
Bccording to one embodiment of the invention scattering
element 2378 may have a height approximately equal to the
35 depth of the coolant chamber 2360. According to one



- 52 - enbodiment of the invention scattering el ement 2378 nmay an area
which is proportional to the area of the aperture of wavegui de antenna
2364. According to one enbodi nent of the invention 5 scattering el enent
2378 may be positioned between dielectric filler 2368 of wavegui de antenna
2364 and a proxi mal side of cooling plate 2340. According to one enbodi nent
of the invention scattering el ement 2378 may be positioned to contact both
dielectric filler 2368 and 10 a proxi mal surface of cooling plate 2340.
According to one enbodi nent of the invention scattering el ement 2378 nay be
posi tioned agai nst cooling plate 2340 32n-a manner which nininzes or

elimnates air gaps or other discontinuities at the junction betmeen
scattering embodiment of the invention scattering element 2378

an area which is proportional to the area of the aperture
of waveguide antenna 2364.

According to one embodiment of the invention
5  scattering element 2378 may be positioned between
dielectric filler 2368 of waveguide antenna 2364 and a
proximal side of cooling plate 2340. According to one
embodiment of the invention scattering element 2378 may
be positioned to contact both dielectric filler 2368 and
10 a proximal surface of cooling plate 2340. According to
one embodiment of the invention scattering element 2378
may be positioned against cooling plate 2340 in a manner
which minimizes or eliminates air gaps or other
discontinuities at the junction between scattering
15 element 2378 and cooling plate 2340. According to one
embodiment of the invention scattering element 2378 may
be attached to the cooling plate using for example a
dielectric epoxy. According to one embodiment of the
invention scattering element 2378 may be positioned such
20 that fields generated by wavegulde antenna 2364 do not
re-converge while propagating through cooling plate 2340.
According to one embodiment of the invention sgattering
element 2378 may be positioned in the center of the
coolant chamber 2360, with equal flow paths on either
25 side of scattering element 2378, According to one
embodiment of the invention scattering element 2378 may
be oriented such that the longest dimension of scattering
element 2378 is aligned along the path taken by cooling
fluid through coolant chamber 2360. According to one
30 embodiment of the invention scattering element 2378 may
be positioned in the center of the region of maximum E-

field strength radiated by waveguide antenna 2364.
Figure 40 is an end view of the antenna array
2355, coolant chambers 2360, separation ribs 2393 and

35 scattering elements 2378 according to one embodiment of



15 el ement 2378 and cooling plate 2340. According to one enbodi nent of the
i nvention scattering el enment 2378 nay - be attached to the cooling plate
using for exanple a dielectric epoxy. According to one enbodi nent of the
invention scattering element 2378 may be positioned such 20 that fields
generated by wavegui de antenna 2364 do not re-converge while propagating

t hrough cooling plate 2340. According to one enbodi nent of the invention
scattering el enent 2378 may be positioned in the center of the cool ant
chanmber 2360, with equal flow paths on _either 25 side of scattering el enent
2378.b Accordi ng to one enbodi nment of” tHe i nvent i on scattering el ement 2378
may be oriented such that the ] ongest dinension of scatterin | ement 2378
is aligned alo tﬁgmﬁﬁfﬁntaké%xﬁggé%%lFﬁg‘?Fhi%£¥ﬁ?856% 850%§%t chanber
2360. Accor di ngpveotore @@ lembodhamtl @R6PhendnVeNtlicsatsdabeadtily el ement

2378 may be posiflhaned ddtehhg santer of the region of maxi mumE-field
strength radi ated by wavegui de ant enna %394" Fi.gure 40 is an
g?ﬁ odiment  of

end view of the antenna®§ R58, Rt ant ¢ anberghfSéBYe%%%gration ribs
2393 and 3% scatdléngngieteiten?y’ Q378 aoedrdengorbinnefbrfsoddifent of - 53 -
the invention. AcaQrdi Behda tOR828Thasimegt r0hid e dinvest | oBoseelant channel
2360c may be |ocaled bengath 1gvequl de, antenla, 2304y 2313 ana
coolant distribution tubing 2314. According to one
embodiment of the invention cooling fluid path 2381 may
10 inciude cradle circuit 2385, cocling plate 2340 and
coolant chamber 2360. According to one embodimeﬁt of the
invention ceooling fluid path 2381 may include cradle
circuit 238%, cooling plate 2340, coolant chamber 2360
and coolant distribution tubing 2314. According to one
15 embodiment of the invention coolant distribution tubing
2314 is used to provide serial flow through cradle
circuit 2385 and coolant chambers 2360. According to one
embodiment of the invention cooling fluid 2361 may
include water, de-ionized water or other suitable fluid.
20 According to one embodiment of the invention cooling
fluid 2361 circulates from a coolant source 2310 outside
applicator 2320, through applicator 2320 and back to
coolant scurce 2310, According to one embodiment of the
invention cooling fluid 2361 may enter cooling fluid path
25 2381 through coolant supply tubing 2312 and exits cooling
fluid path 2381 through coclant return tubing 2313.
According to one embodiment of the idnvention coolant
return tubing 2313 may include a thermocouple, such as,
for example cocling path thermocouple 2326, to measure
30 the temperature of cooling fluid 2361 leaving cooling
circuit 2376. According to one embodiment of the
invention elements in cooling fluid path 2381 may be held
in place using water sealing adhesives. According to one

embodiment of the invention elements in cooling fluid

35 path 2381 may be held in place using adhesives having low



According to one enbodi nent of the invention 5 cooling circuit 2376 may

i nclude cooling fluid 2361, coolant conduit 2324, cooling fluid path 2381,
cool ant supply tubing 2312, coolant return tubing 2313 and cool ant

di stribution tubing 2314. According to one enbodi nent of the invention
cooling fluid path 2381 may 10 include cradle circuit 2385, cooling plate
2340 and cool ant chanber 2360. According to one enbodi nent of the invention
cooling fluid path 2381 may include cradle circuit 2385, cooling plate
2340, cool ant chamber 2360 and cool ant distribution tubing 2314. According
to one 15 enbodi nent of the invention ool ant distribution tubing 2314 is
used to provide serial flow through cradle circuit 2385 and cool ant
chanber s 2360.vatecorlEnrpti®none 2arbsdimente ofng HELCAYBRY of cd6ling fluid
2361 may incl ud®eWalisd e1d8eh@NiizedoNaingr fOficobbers 238l tadl @efhatiad. 20

According to one enbodi ment of the invention.coolin ' circul ates
froma coolant“%gg?@%‘fﬁfa %ﬁ?@?dgrhgbn?c% oﬁgzgéﬁ?ggﬁé%%ghgggﬁiicator 2320

and back to covirahtiesatiradv2310. Apeeotidiongot eneonevkadisarent ©Of t he
invention GoolifR@nthéh 03364 BRYr £Rlsehng0pbind@dl kbl palho@5us2381 t hr ough
cool ant supply ,tubing 2312 and exits ol,1 flui ath rough

cool ant returHjFﬁB?W§“2§f§}l%%é§Pa%ﬁ§&$05%%8F8 %%F%E% ‘%@ﬁﬁﬁgninvention
cool ant ret ur revnpblerr2313cawdingctudaeaeriredimpeo d €he SUPRTMEC™ for exanpl e
cool i ng path thereacoupd£:023260 AdunABASAHR s3Ra he tLespammabugieowf cooling
fluid 2361 | eavi coql.ing circui 376. According to.one .enbadi mrent of the
i nvention el en%%{lgn?n g&b‘égi r?j‘t& u2}3c§3%pa?% 5%% Cena?/]gbgi)hrg C t:%n ‘%lcyace usi ng
wat er sealliong radhéssvesAcaeondi hg eee orebasiiped nehtthef *PHeHRFent i on

el ements in cogldRgnilid ¢o3bipad Mag384 wans be Hel«dted plhaeeesisimg adhesives
having low - 54 - ter sarption. ordin one_e ! t of the

i nvention el erfg}ﬁ sCTH 0ol g % IRAE pé;f Zg%l_gﬁ%?/c%egﬁelgjggﬁ% place using
epoxy, Tr- Bond:\EDALldseq-Fr dacdrHOonyo omeUseadisbre HdiBsi Vet tording to
one enbodi nentyRfrobRe1 & idPueNheOMaGUBY egksUbhasascand swmded adges may be

used t hroughout cooli fluid pat 381 to_reduce_ or ddnat g .t urbul ence.
According%gb dﬁ?ﬁéﬁ%ogg lﬁtFﬁfgtﬁgﬁﬁnvg%tf%ﬁ“ﬁhrgﬁdeéﬁ$%aéés and rounded
edges may be umddlehr oulhericicgoltPngné | sirpdpaeht 2881the 1EALEEdr el i m nate
air 10 bubbl esqr-Ageor diingut® orgsenbadicrents of patwerdyiaventdron thedr ophilic

coatings may be used on selected surfaces.) h 0Ql | fluigh path 2381 to
reduce or eliniHace turbu én%%siﬂﬁc%Lﬂth3%g‘%ﬁg“éh%%ﬁgﬁghf %. t he

i nventi on hydr&dPHi-l i crewmdings trayetse eREflisansePEctt®d SHVEREEY in 15

cool ing flagw d patde238lctia nedycraproel ifidnate aithdwhbkl esseAoeording to
one enbodi nent of the invention.cradle. cir.cuit ' udes hways for
t he transnissi%ﬁ{ﬁﬁﬁpcégiiﬁg ?Tﬁﬁ#}eg3ﬁﬁ}ﬁﬁﬁ%§ugh éﬁggﬁ%g&%rggléggé74.

ACcor di ng to omeogibert nehtthef inMentigiveritlj gn a portion of cradlie

circuit 2385 may be coated with a hydrophilic material to
facilitate the smooth flow of coolant and minimize the
25  buildup of bubbles, particularly in coolant chambers
2360. According to one embodiment of the invention, such
as, for example where cooling fluid 2361 flows through
coolant chambers 2360 in parallel, cradle circuit 2385
may include cradle reservoirs 2387, including, a feed
30 cradle reservoir 2387 and a return cradle reservoir 2387.
According to one embodiment of the invention cradle
reservoirs 2387 may act as fluidic capacitors, smoothing
the flow of cooling fluid 2361 between coolant supply
tubing 2312 and coolant chamber 2360. According to one

35 embodiment of the invention cradle reservoirs 2387 may



20 cradle circuit 2385 may be arranged either as a series circuit or a
parallel circuit. According to one enbodi nent of the invention all or a
portion of cradle circuit 2385 nay be coated with a hydrophilic naterial to
facilitate the snmooth flow of coolant and mnimze the 25 buil dup of

bubbl es, particularly in coolant chanbers 2360. According to one enbodi nent
of the invention, such as, for exanple where cooling fluid 2361 fl ows

t hrough cool ant chanbers 2360 in parallel, cradle circuit 2385 nmay incl ude
cradl e reservoirs 2387, including, a feged 30 cradle reservoir 2387 and a
return cradle reservoir 2387. According to one enbodi nent of the invention
cradl e reservoj 238 a | diC..capadcd & qt spoot hi the fl ow of
cooling fluid E‘g%dl %e%ﬁe@e cg%l gﬁ?ﬂsﬁpp#% %blﬁfr?gﬂ%%%t agzg %:l?)%) ant chanber
2360. Accor di nBreBRe 135 sehbbditdehly ofI4He 2RAv AT TN AdradPel4Eser voirs
2387 may - 55chadr@ 360l UMerefo£0ely N f bk desbibdineinentort ocrensur e
pressure is substant.iall ual ized acro | |_.cqal,an ers 2360.
According to oJrLf(éveeI.1 36 iﬁ%ﬁ?ﬂeofrﬁ'?é:?r%:\clsen??goﬁ IIE:aryagll%elgr %Sgpg’%}% 5&2387 may

hol d a vol uhe &P rgoolfingd f | tHIFLshERt citent SPEUERSUTIOY | 6AFF at’d i s
substantial |y eegslanzesh Berags1addd eoisantlTharhens A3PrsAesar.ding to one
enbodi ment of ADGIAVENE] O NG YQLMIR SEACLE LRAGEVOL 19,298 IRy De
selected to equa?l Zé ﬁressure across cragl & channel s 2389. ccording to one
10 enbodi nent ®f2dife FavETCEeA t287vataynePer 86Lect¥sefQoitA82 2987 nay be

sel ected to eqpaddz@ef howsdatesdaerassneladt mchannedsaidd89% Hecording to
one enbodiyent af, fLhe | nyentl.on, g retHr e"é@@!ﬁ f&%%&xoferse%ﬁi?rmy be
designed wth équi di'stant cradle channe S to equal i ze ressure
across cradl e ¢éhahmeyske3@deched drdratpliceoheveiBERA RERPSDFTERE i nventi on,
wher ei n cool i nghddnsild 2365 .f | onscériogghc cashe cembbdigredhandrertid360 i n
series, the flow through cradl e cir.cui e r 2389 is
connected di re%:?\feyn tl8naa _croeo ﬁrﬁgcﬁi%ﬁbéés%%grwgﬁy glaggﬂ)érae({ég? _Cradle
channel 2389 ovitthe egppdsitatsi geadfe cGORPAY Th&FHEr DBE6GIALEST ding to one
enbodi nent1of phedurventidds idithele anthnhel Br M3ar.adkecehaimgeks @aree connect ed

py cootant di SLEAQHLLAD LHRA0 830 SECRRELOG, tc%oszgﬁg eodi spat of the

i nventi on wherein cooling ui _ ows t hrou each cool 1 ng chamber
2360 in paral | Elovscrtidpadl heafitelc902389 eambrd PADHathld6redr adl% reservoir
2387 to cool antichafbelisgh 23601 Agcetdi rEetocaie ceadiedichemtelok3ghe i nventi on

the size, shape LEi f.cradle n 5 elected to
30 ensure that ?ﬁé;o %g\%érla%)%e[%ﬁguéﬁ %a%: %E%I gﬁ‘%“‘cﬂ%ﬁ%’é?ﬁ?‘sgfhi sarne.
Accor di ng 4% ol wEwbodiafet FranRé iZPentibnthheoBPYE End®iKape of cradl e

channel s 2389 smyiihg thewsaneséor abtowriadl e chanasiwidadd9.ofAceording to
one_enmbodi ment , RlediNenl VAN 1100 108, hNBHLS  BnGh AR cOAMRLE P 2389 may

be spaced equan y across , om of cra ,
by "coolant distribution tubing 2314. According to one

embodiment of the invention wherein cooling fluid 2361
25 flows through each coeling chamber 2360 in parallel,
cradle channels 2389 extend in parallel cradle reservoir
2387 to coolant chambers 2360. According to one
embodiment of the invention the size, shape and
positioning of cradle channels 238% may be selected to
30 ensure that the flow rate through each coolant chamber is
the same. According to one embodiment of the invention
the size and shape of cradle channels 2389 may be the
same for all cradle channels 2389. According to one
embodiment of the invention the inputs to cradle channels

35 2389 may be spaced equally across the bottom of cradle



- 56 - reservoirs 2387. According to one enbodi nent of the invention the

si ze, shape and positioning of cradle channels 2389 nay be selected to

m nim ze turbul ence and air bubbles in cool ant chanbers 2360. According to
one 5 enbodi nent of the invention the inputs to cradle channels 2389 from
cradl e reservoirs 2387. According to one enbodi nent of the invention a
cross-section of the section of cradle channels 2389 between cradle
reservoir 2387 and the inputs to coolant chanbers 2360 nay be 10 forned in
a w negl ass or nozzle shape with the input to cool ant chanbers 2360 bei ng
flared to the width of cool ant chanber582360. According to one enbodi nent of
the invention the opposite cross section of cradle channels 2389 nay be
formed with fletsewablss Ae%br di Agrasiione te5 c8pbsuPPRERE"6f *EhéPPnvention a

transition fromddheissadhe cghaspelsnd89.he ¢oekarndnichardrerci23@@ nmay be
rounded. Accordin 0 enbodi nent _of . the i nvention | ant._chanber 2360
may i ncl ude sé%EVIFﬁ%n rl ga§§§§éekggg?hﬁﬁgmlgj§ﬁ% éﬁ%%ggﬁgﬂfngf t he

i nventi on cool ding blabbl ek filroweagamo dhisrbeh 43496 - codtepitienaifb@©2360 nay
ha?lle ? flow rad@cafindal \&Qgﬂhg Sicn%@gtmrl khé i r@hSs P&y cPhdud enaitk1450
mlliliters pe 1 nute an referably. 430, m.lliljters . .per m e. According
to one enbodi n%%%y o#lrof“hecnl §ntrieSﬁr%%%ﬁsan%égghanb%?cofgéggmat? %égdesi gned to
ensure that thewfddémerat ef25hehr bagntéaeh acodt it seRbier °©2360<i s
substantially {heisangs AGEREJENGNEDs orssepbodidiestadfe tBsedvident i on

cooling fluid wi ng, through cool ant_ chanber. 2360 ave a.,tenperature
of between 8 d%%ﬁ%é?g%égfﬁgggjésa%a 22° 3g€e82m§§ﬁfrg%§§emgﬁdb6referably
approxi matldl y A5mRe degr edgecdptd rradezz ie corgengt to thRel ®HiodPnent of the

i nvention cool aB16hardpense 2360388y bbenposibienedo behweenaan agerture of
wavegui de anteqﬂga§EQéﬁf gligﬂﬂplaé§$§%§9. éyggéd%% ?ﬁgﬂgnﬁfqﬂgodinent of
trert ma

the invention ¢ ng eFenenfs extend I'nto at least a portion
of 35 cool ant bivemtyern 2360 cppeebrali WG St osoHd canbbditisie ehanteds

2389 may be formed with flat walls. "According to one
15 embodiment of the invention a transition from the cradle
channel 2389 to c¢oolant chamber 2360 may be rounded.
LAccording to one embodiment of the invention coolant
chamber 2360 may include separation ribs 2393: According
to one embodiment of the invention cooling fluid flowing
20 through the coolant chamber 2360 may have a flow rate of
between TS 200 milliliters per minute and 450 milliliters
per minute and preferably 430 milliliters per minute.
According to one embodiment of the invention coolant
chamber 2360 may be designed to ensure that the flow rate
25 through each coolant chamber 2360 is substantially the
same. According to one embkodiment of the invention
cooling fluid flowing through coolant chamber 2360 may
have a temperature of between 8 degrees centigrade and 22
degrees <centigrade and preferably approximately 15
30 degrees centigrade. According to one embodiment of the
invention coolant chambers 2360 may be positiconed between
an aperture of waveguide antenna 2364 cooling plate 2340.
According to one embodiment of the invention scattering
elements 2378 may extend into at least a portion of

3% coolant chamber 2360. According to one embodiment of the



- 57 - invention scattering elenments 2378 may extend through cool ant
chanber 2360. According to one enbodi nent of the invention el enents of

cool ant chanber 2360 nay be snpothed to pronote lamnar fluid flow through
cool ant 5 chanber 2360. According to one enbodi nent of the invention

el ements of cool ant chanber 2360 may be snoothed to reduce the generation
of air bubbles in coolant chanber 2360. According to one enbodi nent of the
invention scattering elenments which extend into coolant 10 chanber 2360 may
be rounded to pronote | am nar flow and prevent the buil dup of bubbles in
cool ant chanber 2360. According to one’embodi nent of the invention square
edges or sharp corners in cool ant chanber 2360 may result in updesirable

f1 ow char act er iRanEdoni ¢ tidimigIt RSN Gerfel 4t MY SFTEPT BUWYPEs, as
cooling fluid caestt iawgh zoal ankcahramberto2368.emhodireditngt ttheone

enbodi ment of the inyenti arati riRs 2393 .Hay u separate

i ndi vi dual cooT%ﬁ¥méé§nﬁ§%§e§§%0fﬁﬁpggﬁﬁfgg to oﬁgaéﬁgghiﬁﬁﬂt&%f t he

i nvention sepafRdtdadr FHsPEITFema e 20 IEdc P oFTEREER eSthE feach cool ant
chanber 2360 hasander S2HESt.ant irakbydirdents cahecroassdseetiti onf Abeording to
one embodi ment, of (g, nMenLLen separalian I iha,239%1my hayera square

. inventi - ; .
cross section and be approxi nmat e % 30 1 nches . 030 inches in size.
Accor di ng t o -offeedisaditRemedgre 2% Fhéepﬁﬁaetrﬁqnoquya‘?‘ﬁerb‘iﬂb%ﬁallPer
separation ribsccd398 smymdee ps&Ed t Acenslng tohahe tdidodirgss sothieonal area of
each cool ant chanber. 2360 .1.s.th cear di e Lwent of the

i nvention sepa%ré‘f%ngﬁopi%csatf%émﬁa%la%%é%nﬁ%sﬁt%?cglnggtésﬁ%ﬁ%t%ﬁa?a%%g?do not
contact eilthercha®e3022ebInagbpl BEGE SAVWIIPLE ot Bkl tYlidde ant ennas
2364. Accor di ngrdwen@neneradiiapnsét afubbhes i v enbilent sepabat i 2360r.i bs 2393 may
be positioned such that t Ll ] e |1 .cQOoLd s cooling

pl at e 2340. Ac;}'i:%crogidtr%]Efgltt(ﬁ3 gﬁé %%gg#%?fo%ﬁy?%\}gﬁt ig%dr%ggggéaﬁti on ribs
2393 35 may beoki FEdPsderneifatint Kagl My h3REHL FP Shi"ey F&S¥dud® - 58 - to
or less than theissaparas i orri1divst artca ahetwesri caper t lndsidéfigwavdgui de

ant ennas 2364. Ac%atﬁg&g%é 910Gy 8TDOITEDL, gl BRSNS QReSRAr ati on ribs

2393 may be si 2ed a ositioned such that y are not positioned an
aperture 5 of 9RR‘@Gli eATRSEehPRl 23820 ALEGI R RY® tBRGAT B 08I Hent of the
i nvention sepaimid@iohi bspa23@3conayilhe SWozedagnde posid itonedpstedt t hat t hey

m ni m ze perturbati.on, of mcro fieldas ittravgls tdar qugh cool ant
chanber 2360. KE%SF Fﬁg f§°g%§€e§€%§Fh€nt of theAinvent?on 10 separation
ribs 2393 nmay #HePadizedt anfd G56sibY YHed s GRPAHATACt FERS AP nT%e B sruption of
a mcrowave f i gl £beas tiot ehbavel shdthreaugh coobdrantcicharbek3&@86Gs According to

ol acing tham | AOrT 8RSt HEF o “BEGPEY TEP Qect L0, Bkl Mihgnes i L oned by
P J embodiment of the invention separation ribs 2393 may have

a square cross section and be approximately .030 inches
by .030 inches in size. According to one embodiment of
25 the invention larger or smaller separation ribs 2393 may
be used to ensure that the cross sectional area of each
coolant chamber 2360 is the same. According to one
embodiment of the invention separation ribs 2393 may be
positioned such that they do not contact either the
30 cooling plate or any portion of waveguide antennas 2364.
According to one embodiment of the invention separation
ribs 2393 may be positioned such that they facilitate
equalized cooling across cooling plate 2340. According
to one embodiment of the invention separation ribs 2393

35 may be sized such that they have a width which is equal



15 end of cool ant chanber 2360. According to one enbodi nent of the

i nvention separation ribs 2393 nay be positioned such that they do not
touch scattering el enment 2378. According to one enbodi nent of the invention
separation ribs 2393 may be positioned an appropriate distance from20 a
proxi mal surface of cooling plate 2340 and preferably a distance of
approximately .010 inches froma proximl surface of the cooling plate
2340. According to one enbodi nent of the invention separation ribs 2393 may
be made of materials which mnimze disruption or 25 perturbation of the

m crowave field. According to one enbodi nent of the invention separation
ribs 2393 may pe nmade of materials i.ch will not, r r de in
cooling fluid. p(hcocro??j?sngthtag glﬁeé e \rlo\%l(rgr%n&S(}fanf%ebeitﬁgée%%pgg?%!e%ar ation ribs
2393 may be ne@e wivelwiqrlapEarpdh a4 mathacPafsng AecerdligetvUite enbodi nment
of the inventien grRPahabhOIbd IRPpa23OBiTar vbe2 serlaengf baatesédlsmanhi ch

i ncrease the isol.ation, bet equi de ant ennas. cordi one

enbodi nent of }i’%selatllﬁl\}%%tsiuéj\rfl\{egg%%\?taego?lreri 5§ 8% lﬁﬁ%bag] %gggt%r% mat eri al s
whi ch 35 i fpr ové walvegSige pateara 3P4 sBaecmiesr 8P mpe 6mBAGImants5g -

enmbodi ment of ¢heHenvanthOibseRakakt nh ibs 2398 By vheshigle 0fd Eccosorb.
According to one .enbodi nent, of, the i nventi.on _separation.ribs 2393 may be
made of Eccosolfr’ch]Lgrllan%%afLelgItgh%tr eVisht Iglenﬁé“ﬁé i ﬁrr?’%)bsaqubs%ffr gém rusting 5
in the cool i ngnfqngwgve field as it WPiaygle 2hroushy GerspecER#EPYN ew of
wavegui de asseridgy2358-86Andi @ tehONanbAehtTest @het Ravemvisdt i on.

ACCOI’ di ng 1t00 Osr.]e aera .‘!0.91!1 n]?rgs 05 B(Lj)heal n\égntsliog V\Qiyc? Lgsq%lgéécg@.l% 2358 n_ay.

i ncl ude one or re isolation 31 el’énent 72 %1 positioned between wavegui de
ant ennas 2364athdtr 6hgh i364d ze Adorai b toF anel &eeue el dofS t1te i nventi on
wavegui de assefidw123b8rdRph icBel agle hapbelr addeoy Ohcddiiing ebesrents 2390 and

a plurality of fe%qmggpngfctt%res.zw Accordiaq: 5o ane -8ho :jimt of the 15

. . . embo igvention se%aﬁ Jf’_l
I nventli on m crowave energy nay be suppl | € 0 each wavegul de ant enna

through feed cerridépdrd R388achedhdlnnip tiéPohel &H50d? Heritt 64t1%e i nvention
wavegui de assest ¥ 23858 smry chauhel ditmngehbeirdiyig aconaviegatirdaiassenbl y frame
2353. Accordi ngft%l one._enhodi nent otfiot

franme 2353 may i ncifude’ feed bratket s fggig%néﬁgggé%bq{by\ggé ?26%48.88(3%' Y
Figure 42 is aswidehfiteyhel Wavegli devalsemprierippustraced ##/%i gure 41.
According to oneeubegi fedneokmbbeindieenti i Seakherimgepkeaenirs 2378 are
positioned at ribs 2393 may be positioned an appropriate distance from
20 a proximal surface of cooling plate 2340 and preferably a
distance of approximately .010 inches from a proximal
surface of the cooling plate 2340. According to one
embodiment of the invention separation ribs 2393 may be
made of materials which minimize disruption or
25 perturbation of the microwave field. According to one
embodiment of the invention separation ribs 2393 may be
made of materials which will not rust or degrade in
cooling fluid. According to one embodiment of the
invention separation ribs 2393 may be made of
30 polycarbonate materials. According to one embodiment of
the invention separation ribs 2393 may be made of
materials which increase the isolation between waveguide
antennas. According to one embodiment of the invention
separation ribs 2393 may be made of materials which

35 improve the SAR pattern in tissue. According to one



25 an out put of wavegui de antennas 2364. According to one enbodi nent of the
i nvention an out put of wavegui de antenna 2364 nmay al so be referred to as an
aperture of antenna 2364. According to one enbodi nent of the invention
scattering el enent 2378a nay be positioned at 30 an output of wavegui de
antenna 2364a. According to one enbodi nent of the invention scattering

el enrent 2378b nmay be positioned at an out put of wavegui de antenna 2364b.
Accordi ng to one enbodi nrent of the invention scattering el enent 2378c nmay
be positioned at an out put of wavegui de 35 antenna 2364c. According to one
enbodi nent of the - 60 - invention seéttering el enment 2378d may be
positioned at an out put of wavegui de antenna 2364d. Fi gure 43
is a cutaway Wiewdahery oG Ghef ingepsdon deeragsshpit ywiIB583dhdaycREt eri ng

el enents 2378 pudel bidstrasedy.n FicguE&idl. tAGHRr dimBgdimemnererdpedi ment of
the invention wavegui de assenbly 2358.iLpgl udes one ar gui de

ant ennas 2364,”6’1‘?8%?“ rffrpé‘rﬁgg%ybrrlg’gkez?ggﬁ%ylsbfn ag%eog?éﬁ%o\r%\élgsol ation

el ement s 2391.anAcecortichdgot preventemgpdiaeivn afibs h&3IhVEaT B twddegui de
assenbly 1@ 2358 thhctddesgWavegli de antennas 2364. According to one

enbodi nent of the inventFi.on wavlegui de antenng‘srezgﬁeqq r’é@ywian%%%g a
dielectric filler 2368, “wdVEGul'dé >wal P& F566 - 4Rd" tUning" el ehent ' 2390.
Accordi ng to oreseshbptfiStentaceprdhem i rrentdren wavegined aftfent®§ 2364 may be
rrfmuf actured 1151\,1%)&9&@ ijﬂgcgi:&ir%c‘téi ﬁnbé helnb@diin%?8o¥]\/i fre aﬂvaﬂﬂroa]E)l‘i gt eh
plating material. According to enbodi ment _of the inventi eed shins
2397 may be us”?ﬁe981%aﬁéﬁe’%él€dzgg§ Bt HPe %588 6)rmb“?/re%d%8£é%%{lennas 2364
when wavedWi deslwakhss 2368 pesstpbatddesvern diespagide enteper¥3868, 20

ensuring appropfi.abe eeghact beidweannserberodensstitiane?898antedi el ectric
filler 2368. . . Figure 44 s vi ew of ect] f cutaway view
of wavegui de ad¥&RDIIP 2’§§§g‘i“ﬂ%u§fsr’%’%é |2$15 fnaﬁrlen%%?g& (:)L(rag?%écyto one
ermbodi nent of dte tinvment edamerivegiitde 2&dhssenblyrP388 | A€l UFES one or nore
wavegui de ant eqias 2364, 2 e oradmyraihgedobbackehsod3htand ame or nore

wavequi do ‘SsSeRBI o356 ALT NG SEVGBu TE anteriie 3584 O Ardi ng 1o one
enmbodi ment of #adveg80d¢ nventéror wakheguidHe £REENn&9N28BL Ny 18 ude a
dielectric fild®ird368, covaRyuingsawlits 02366 anayéitiiongwel eqeinte 2390.
Aocording 10, 90S SEPROLIERt w0l Lhe IYEn gD feed e 23Ry, Y be used to
assembly frame 2353. According to one embodiment of the
20 invention waveguide assembly frame 2353 may include feed
brackets 2351 and assembly bolts 2349.
Figure 42 is a side view of waveguide assembly
illustrated in Figure 41. According to one embodiment of
the invention scattering elements 2378 are positioned at
25 an output of waveguide antennas 2364. According to one
embodiment of the invention an output of waveguide
antenna 2364 may also be referred to as an aperture of
antenna 2364. According to one embodiment of the
invention scattering element 2378a may be positioned at
30 an output of waveguide antenna 2364a. According to one
embodiment of the invention scattering element 2378b may
be positioned at an output of waveguide antenna 2364b.
According to one embodiment of the invention scattering
element 2378c may be positioned at an output of waveguide

35 antenna 2364c. Becording to one embodiment of the



35 wall s 2366 are plated over dielectric filler 2368, - 61 - ensuring
appropriate contact between center insulator 2398 and dielectric filler
2368. According to one enbodi nrent of the invention isolation
el enents 2391 may be designed to isolate the 5 interactions between '
wavegui de antennas 2364 and to bal ance the 'l oadi ng conditions seen by inner
wavegui de antennas (such as, for exanple wavegui de antennas 2364a and
2364d) and outer wavegui de antennas (such as, for exanple wavegui de
antennas 2364b and 2364c). According_lg to one enbodi ment of the invention
isolation elenents 2391 nmay absorb a p Pt7on of the nicrowave energy which

is not coupled.intq.tissue engaged, by ti C r ) cording to one
enbodi nent of %?ﬁféﬁ%&gn f%ﬁf%éig‘a %%ﬁ%ﬁﬁ 2%2%?§n§g§% ﬁ§§§§6?§§b9§ringing
fields 15 presemtourpihecMataidguédedyesnop aPbsberture of wavegui de ant enna

2364. According to one emhadiemert of theukBvent bosw i sndmi i ©G ebenments 2391
may be desi gned and.%osition g tg,ensure %QQ%t&E@h MQ%e%H{gezgﬂgenna 2364
sees the sane V%ﬁﬂ*ﬁgecﬁgﬁgc oY 687¢s 0N 85eh $i"d€ of The 20 wavegui de
antenna 236%. illustrated in FAgewmr dilng 2erosAeneiodiheitodimaiect nventi on,
S:Jch as the enpegi mb nltiil)}luﬁta{rg@iﬁﬁiei rasEiﬁguwe 1858 theineed &e¢ bs0l ation

el ements 2391 nm e elimnat er e quter caond i of

wavegui de anteﬁ%é%“?§§3ubf%Eﬁgfﬁﬁ%ﬁiﬁgﬁ’t8“%H§ﬂﬁgrfh§€ééﬁge&?é%% of
conductive mat@pphlandsaeh o mofer izndarpbe, e WeaeeEti ¢ nal #&°oZ3683 - bet ween
the d;el ectricehi bﬂl@{j&mb&ﬁﬁ&eﬁ% agi gi;enlnwgui davapi ernas s2a6dy rrgy be the
sanme for ui nt ennas in t ar +According to
one enbod?kgnr@%ﬁgfﬁgﬁg °T e Pﬁ%aﬁg$gaﬁ%a§%%grlgkg%ééggftfhggﬁuterg
wavegui de ant epedixgesactndh23628n s, havaaeithedtsneds 394 Buth wave
gui de wal | s 2368-AI®R as dtibheke @i tfhe1di staswe Jaobyeede agjlacentedavegui de.-

antennas 2364 Ln, antenna ariay 23ss. Agcording .o, ene:eabadien; of the
i nvention 35 waVegili"d8®antennas 4 -nay be arefJFiy constructed such
the invention waveguide antennas 2364 may be manufactured
15 by plating dielectric filler 2368 with an appropriate
plating material. According to one embodiment o©f the
invention feed shims 2397 may be used to match feed
connectors 2388 to waveguide antennas 2364 when waveguide
walls 2366 are plated over dielectric filler 2368,
20 ensuring appropriate contact between center insulator
2398 and dielectric filler 2368.
Figure 44 is a view of a section of cutaway
view of waveguide assembly 2358 illustrated in Figure 43.
According to one embodiment of the invention waveguide
25 assembly 2358 includes one or more waveguide antennas-
2364, one or morelfeed bracket§:2351 and one ©Or more
isolation elements 2391. According to one embodiment of
the invention waveguide assembly 2358 includes waveguide
antennas 2364. According to one embodiment of the
30 invention waveguide antennas 2364 may include a
dielectric filler 2368, waveguide walls 2366 and tuning
element 2390. According to one embodiment of the
invention feed shims 2397 may be used to match feed
connectors 2388 to waveguide antennas 2364 when waveguide

35 walls 2366 are plated over dielectric filler 2368,



- 62 - that the thickness of waveguide walls 2366 are equal on all sides,
elimnating the need for isolation elenents 2391. According to one

enbodi ment of the invention 5 isolation elenents 2391 nay be positioned

bet ween antennas and on the outside of outer wavegui de ant ennas 2364a and
2364d in antenna array 2355 to isol ate wavegui de antennas 2364. According .
to one enbodi nent of the invention isolation elenments 2391 nay be
positioned 10 to provide synmretric mcrowave | oading conditions for al
wavegui de antennas 2364 in the antenna array 2355. According to one

enbodi rent of the invention Isolation @ ements 2391 nay be nade froma

mat eri al which absorbs m crowave energy. According to one enbodi nent of the
15 i nvention iwoluatihenapbermritge239ntasy betviigde FNSRECEBIOB According to
one enbodi nentoofs bhe diverkir0n d:30kat 2948 el enents 2391 which rust nmay be

i solated fromthe cooli flyid. Accaordi , e di; pent. ;qf, the
i nvention 20 isolation gﬁfﬁﬁ%fggéﬁbfnﬁaﬁ éh §§?Q%€ %n d%gf$%oned to

m ni mi ze i nt eriactliaonobet vevemtadp e maywre a5 de shttonA&81 9364 "5nd bal ance

the | oad seen hyadi-acen wemegy desaHueasawn2dhdas | b3vavegai de ant ennas
are too close taogether, the SAR patterns _the ener at be 25

symetrical or® n&auépes?#%%%?hE°?$1V5§ggﬁfégg%%tBﬁﬁgsagg%%8%$e too far
apart, the | esioreenwg| syt age Eonta=goBbs. wANEOOL AP i e 8he” ¥tfBodi nent of

the invention {he siaes heivweered hesvdigal @et htternialsl @su2368s,i tcant enna arr ay

2355 may be made up of the .thickness o vequi wal, | of

wavegui de antéﬁﬁ§m§§6ﬁa5ﬁﬁnfﬁea?ﬁ?baﬁeég&%?Egheg?gg dti%ﬁé% eS%nt or

el enents pési tioned betwdénert cebvehe dveesnas. 1 2 arn§l e d1fe enbodi ment
of the inventipmit he,spesabet peeni o elreeks i drolhes 2368 Wmiant enna array
2355 may be between appraximately, .012 35 inches a 0_J and

pref erabl y app}%x?%%1§$§8?83dn%9 éés§u?n%?|a.JaAggoggfﬁg?tSh%ﬁggznbodinent
of the inventididant eAnecwtingy 235 aregmiraiBeNayefuitie WarestP866 with a

pl ating thi ckness -@f cAPRNIRKeABE €lA891003yi NabBessb | spkadimen elenents 2391 may

5Dave a'tr“f%knegé%éggtagp{égdmg%g?i%é'e%%és of an aperture of waveguide
antenna 2364. According to one embodiment of the
invention isolation elements 2391 may be designed and
positioned to ensure that each waveguide antenna 2364
sees the same loading characteristics on each side of the
20 waveguide antenna 2364,

According to one embodiment of the invention,
such as the embodiment illustrated in Figure 13, the need
for isolation elements 2391 may be eliminated where the
outer conductive walls of waveguide antennas 2364 are

25 machined to ensure that the width of conductive material
{such as, for example, waveguide walls 2366) between the
dielectric fillers 2368 of adjacent wavegulde antennas
2364 may be the same for all waveguide antennas 2364 in
antenna array 2355. According to one embodiment of the

30 invention waveguide walls 2366 of the outer waveguide
antennas 2364a and 2364d may be machined such that such
wave guide walls 2366 are as thick as the distance
between adjacent waveguide antennas 2364 in antenna array
2355. According to one embodiment of the invention

35 waveguide antennas 2364 may be carefully constructed such



5 inches. According to one enbodi nent of the invention wherein the
frequency of interest is approximately 5.8 GHz, isolation elenents 2391 may
have a dielectric constant of between approximately 25 -and approxi nately 40
and preferably of approxinmately 27. According to one 10 enbodi ment of the

i nvention wherein the frequency of interest is approximtely 5.8 Gz,

i solation elenents 2391 may have a | oss tangent (tan6) of between
approximately .02 and approximately .07 and preferably of approximtely
.04. According to one enbodi nent of the 15 invention wherein the frequency
of interest is approximately 5.8 GHz; 4%ol ation el ements 2391 may have a
conpl ex perneability of between approximately 1.5 + 3.4 andl approxi mately
7 + j5.6 and ptiftertabl Yrigtknggsr okitearyde wElls| 3366 afﬁF?%lﬁﬁe‘)%S isais a
side view of ag aldiekpat g1 anbiediAgnthofnaavdvegusde tasseabénerascording to
an enbodi nent %% 1the invention. Figure 46 is a is a cutaway view the
wavegni de asse (‘?y' illustrated in Figure 45. According to one enbodi nent of
the invention nicrowave 25o6HbREsI2IBE HERLHIMERT bt UdEd 8% SE at i on

el ements 2391. ; Accendhngetcmeane ernbndi aept mf tpheitinvert | batwdeor owave
chokes 2386 nmay be forped usi hor.t ' ' (Se fixed

di stance back %/?%erﬂntaﬁear\}vavoengw eglé%:alrdtezg%a?é“Lﬂee?\/\gglﬁg%\%g%?g%n%ﬁtennas 2364
and metal flange&laonasd @HEIPdeimi ePboRive aRFBNNAS®2364 ARXWding to one
enbodi ment of {he:duiveniihnaisce Ay eachnkasg2886nraynieiinent icfed in
wavegui de assenply, 2358.t0 .achi.eve i i d L sfehey anong
wavegui de ant egﬁ%smﬁg *Th lm%’vggﬁﬁ%eé%“gé%ﬂb#%%%%Aeg%g%?%g to one

enbodi ment1®df 88 mesife\emrEbALG FRiCheraysaterdifat RIH “heRe daF 0 lant ennas -
64 - 2364, m cpenaNadehakesnid3d86 2ace cmeatied bytseparatiayy Wehfegui de

ant ennas 2364 'éohrdr}%t allic shins of & c&f @l hhigknesssseheAln @ certain
di stance fromthe apelgture of wavegul de antennas 2364. According to one

enbodi ment of Bletentisngadt iRy 8A Pe dEeBra SiHESiat WHE 0dPEY Riavegui de
antennas 2364 pig&ran@ve-ab04es 288H rafiagachi evedenisidigeat féange consi sting
of ‘the sa c Si ze netall |-.csogglt?h§etel_g&e“]se %%@9 dist apcenfyonride aperture
and a netal” pl ate gol nglfrom ‘he shimto the face of the vayegui de. 10
According to oRecesfsddi nbatesH rEhEC | $Rfe FIPRMH"Er 8hate SKRE D386 create a
propagati on patbofdichr enghdi sf bebdswiaxihstung naty theidodrgeddfese of the

radi ati ng face hﬁih.aple‘{itdjre of wavegui de antennas 2364. According to

. . QO . .
one enbodi nment e I'Avention the ni crowave choke structure,
According to one embodiment of the invention

f
et 4

20 isolation elements 2391 may be designed and positioned to
minimize interaction between adjacent waveguide antennas
2364 and balance the load seen by adjacent waveguide
antennas 2364. If waveguide antennas are too close
together, the SAR patterns they generate may not be

25 symmetrical or of equal strength. If waveguide antennas
2364. are too far apart, the 1lesions will not be
contiguous. According to one embodiment of the invention
the space between the dielectric filler 2368 in antenna
array 2355 may be made up of the thickness of waveguide

30 walls 2366 of waveguide antenna 2364 and the thickness of
the isolation element or elements positioned between
microwave antennas. According to one embodiment of the
invention the space between dielectric fillers 2368 in
antenna array 2355 may be between approximately .012

35  inches and .080 inches and preferably approximately .030



15 allows this fringing signal to be coupled into the m crowave chokes 2386
.in a symetric way for both the inner and outer mcrowave antennas 2364 in
wavegui de assenbly 2358. Thus, the m crowave chokes 2386 may enhance the

i sol ation within wavegui de assenbly 2358 by 20 reducing the interaction

bet ween adj acent wavegui de antennas 2364, as well as enhance the

consi stency of the SAR pattern anong wavegui de antennas 2364 by introducing
symmetric | oading conditions at the aperture of wavegui de ant ennas 2364.
25Figure 47 is a schematic di agram of system 2309 according to one

enbodi ment of the invention. According*oc one enbodi nent of the invention
system 2309 may include an isolation transformer 2316, a cool ant source
2310 a gener at &RSIE301 AFGOAPHIY et ine23PBodBEAc ©dr diPfg TR B Y€ embodi ment
of the inventi gncdrsal aktiHpn 2Bransiwmmee 3dbyuray bBelicornéetedtt a AC power
supply 2318. Accar.ding 1 n ' f ot P i i sal ation

t ransf or ner 23§£&n11§1§ gﬁlpcqﬁngsgoﬁj?gg%&g‘%%%% dp%ﬁg‘%gg%quggg%%ﬁ? source
2310. Accordi ngl‘%f@“éﬁezégl ol Yredt tbickges| ol SRPF R HEREY atls? 2301 nay
include DC5 - 6fctresPOWRccSHPMY t23Q3e GaBbaDIdrer o23@2e mhesmmimwe chain 2403
(which may be,_ for .ex I series.o 1.CI e ﬁgrg; d vacuum
source 2308. A‘é%%ﬁe&inngqgo?ﬁen ueeﬁ%oglf NIE?]I{[E%FQ}[’VE‘% 7 ven??gﬂérz%n%r%ol | er 2302
may manage 5 afizsyssettievelciengnts 4341 comer Mt esurhdagiepdwér and timer
settings from thedahonis paneber?3Qprotinayel § reamsd apbrivciniaenl P404; i nput
fromstop button, 2466; hard e errors_fraomghe g ircuit (reverse
power error, a?rrb(ili ]f%rer g&}[/\%ag Ei_péjﬁﬁg%% Ejerl azﬁd inrﬂgf%g?iﬂ\glﬁeo% éj(r}’lréors 10 from
t he appli ck or smkasdmeahdPhg theadnr el idat ahegeint &Rt aéee PGV &F recor di ng
reverse power, ifedreaed ipowepratithaltkesgue . § eaper atsvlatand edaharnts t enperature
at discrete ti . According to qne_e j.ent he _i-nv ' controller
2302 may al so g%n roagan?'sé\ﬁe?]a aswg?gﬁ 2%0’% , \(/g%:nuéhm glﬁrrpg‘g{él%e%%and t he
vacuum sol enoi @PERrEmatidaor 87 ict sPRiRE 1BABRY nBhta"6f PEHE RV M on vacuum
source 2308 nmayppiicliudes Macuwum prepsinge t330de astibodatuntn Ol evroi d 2315.
Accordi ng one e ime f t I nvent i wet Ly 2303 may
supply povxilef t6;‘?\%1'{%8&O%@g%:é&crha?%émogﬁ}éf#gﬂ%gccgﬁt r%??%%f%%% Accor di ng
to one embodi MEPRIOFEMEHEY AverftiZon BUFCABE | BremonED 2ig) WyslfEt Rat ni cr owave
chain 2403 opeeat@sxt Permeability of between approximately 1.5 + j3.4

and approximately 7 + 35.6 and preferably of
approximately 2.7 + 33.4. _

20 Figure 45 is a is a side view of an alternate
embodiment of a waveguide assembly according to an
embodiment of the imnvention. Figure 46 is a is a cutaway
view the waveguide assembly illustrated in Figure 45.
According to one embodiment of the invention microwave

25 chokes 2386 may alsc be used as isolation elements 2391.
According to one embodiment of the invention microwave
chokes 2386 may be formed using short metallic shims (set
at a fixed distance back from the waveguide aperture)
between waveguide antennas 2364 and metal flanges on

30 outside microwave antennas 2364. According to one
embodiment of the invention microwave chokes 2386 may be
utilized in waveguide assembly 2358 to achieve isolation
and SAR consistency among waveguide antennas 2364 in
waveguide assembly 2358. According to one embodiment of

35 the invention in the spaces between waveguide antennas



speci fication. According to one enbodi nent of the invention m crowave chain
2403 may be connected to 25 controller 2302. According to one enbodi nment of
the invention controller 2302 nay be connected to vacuum punp/drive 2307 by
vacuum power signal 2323 and to vacuum sol enoid 2315 by sol enoid control
signal 2321. According to one enbodi nent of the invention DC Power supply
2303 30 may be, for exanple, a nedical 650 Watt, +12 Volt sw tching power
supply, nodel PM50-12C, avail able from Tunbl er Technol ogi es. According to
one enbodi nent of the invention vacuumgpunp 2450 nmay be, for exanple, a
rotary vane punp, nodel nunber 15988, available fromdark Fl ow 35
50:UtiQgségfgcégéﬁ,ggukgo&EWE‘%ﬂ@&@%”@@é6?£réT%?éd%%%n%&?@eparéﬂing vacuur]

sol enoi may be, for exanple, a.solenojd. valve, ree . normal |y

cl osed, exhausYaEﬁué?ﬁﬁgﬁﬁ@Pésﬁ%ﬁﬁl”tVB§RR8£EBGf%fﬁE §iF3%%énfron1Peter
Paul El ectronigsicBoesAceodr ditng ¢eartene dmfedreeitomnofht ety anft i on

appl i cator 2320, /Ryihe saunactesd0 geneiatfg 230k byurpphisatar cable
2334. According tg one enbodi nent of the |nven%50n applicator, cabl e 2334

may incl ud€ codlantVebHRi ©"255%, Wk §Yitamie B30 o lP Br{ 1 ¥er mocoupl e
Wi res 2331, cooltengapl Zie thersmroeuphekeas 2886 1dre2380iared amirnma switch

si gnal 2481. AccQrdi ng,4:Qng &Ahqdi uBRL Oft RechMVeNthoR So0lant conduit
2324 may be connected to a cool ant source 2310. Agcordlnglto one enbodi nent

of the inventiGif G6BFafitStyfuiTo8330° ndhe T efuddcdolaht” SRy t ubing
2312 and cool antinget rom 16hd ubhing 2813 heAcizaredi 9y the omevendiol-nent of the

i nvent i on 1gool Ant, ARY, be, SURP!8dat feAPRIH ¢aLO0EnL320 ohhhouahu Lol ant  supply
t ubi ng 2312. Accordln%ﬂ#o one enbodi nent of tHe I nvention gool nt is

returned to codl%kAE SHF CES9FLG PRIVGRE ROAEAL T PetarMo bl g 2313, 20
Accordi ng to onesefboditremte dbng heeldgesvent tion redésgincdlblce 2B83ZXhemay be

connected to QENELJLON o 23Dl M1 G CLOMBNG sOBEPUL GOIRRAIRY Ef4he According
to one enbodi nent of the invéntion enera% cabl e 232% g?y connect antenna
VB ERETYT 2465° i

switch 2357 i rFSPprTeH GF 53206 M & i35  Yeéner at or 2301
t hr ough milér oweMeveuttpuits chrimeéhor s24481 Accdedi rytledonetentyddi ment of the -

i nvention coolant, .[,BeL NEGOUR| &3wkT €8 233 iant,gpnact hesymcaupl e wires
2330 nmay be connected to generator ZSO%HVy tenpgég%ure connect pr 2482.
Rt Fdn | Aht

According to oriBeEni5adi e of L ERR"BE | "fhetMcoupl e wires
2331 may connectsegboli E§opat Whuker neoupl @c®d326 ignosppl i26860ma320 to

control I er 230Z,j:Rc0en! atQfi 230 JiRhOH O+ LAREE al 4 HHAQNPESE aFy 2482.

Accordi ng %o on%ienbodinnt_qI th%.inv%pElon co Lingﬂplﬁggeﬁgx%pocouple
Wi res_2336 rrayre ucing the interaction etween adjac g

antennas 2364, as well as enhance the consistency of the
SAR pattern among waveguide antennas 2364 by intreducing
symmetric loading conditions at the aperture of waveguide
antennas 2364.

25 Figure 47 1s a schematic diagram of system
2309 acceording to one embodiment of the invention.
According to one embodiment of the inventicn system 2309
may include an isolation transformer 2316, a coolant
source .2310 a generator 230% and applicater 2320.

30 According to one embodiment of the invention isolation
transformer 2316 may be connected to AC power supply
2318, According to one embodiment of the invention
isolation transformer 2316 may supply power to generator
2301 and coolant source 2310. According to one

35 embodiment of the invention generator 2301 may include DC



35 connect cooling plate thernocouples 2395 in applicator - 67 - 2320 to
controller 2302 in generator 2301 through tenperature connector 2482.
Accordi ng to one enbodi nent of the invention antenna switch signal 2481 nay
be connected to generator 2301 by antenna switch connector 5 2480. _
According to one enbodi nent of the invention antenna swi tch signal 2481 may
connect antenna switch 2357 in applicator 2320 to controller 2302 in
generator 2301 through antenna swi tch connector 2480. According to one
enbodi nent of the invention disposable 2363 may be 10 connected to
generator 2301 by vacuum tubi ng 2319-wh?ch may i ncl ude gener at or
bi o-barrier 2317. According to one enbodi nent of the invention in system
2309 vacuum t uBPHY Z3P81kes e EOMMEELel 3 2geRef "6 e23mti by 403cuum port
connect or 2484 .(whAcgor dbhpng e oner erkagprenta ofethes 1b6fi Mvenrbivere vacuum
Lubi ng 2319 My, gonnGet) daRosalluy 238d.L oo ygeuum sal.engl g3k, thr ough
484. g nent “of t

vacuum port connect or Accordi ng to one_enbodi e invention
cool ant sour ce®?ABEHHpPf e dEIIERGLPT UF 2361 nHE P S HBWN 2R 89%ppl i cat or
2320. Accordi ngit csyatemendedi mapht20mef cbherd nyenichoas cqalwvelt asour ce 2310

may be a NanoT il | e Tek. .| C ing to one
en%odinent of Pﬁ%g%ﬁ%g#f?%ﬁ g%o i%géfF%&ﬁﬂg%g%ﬂ$f§§§éogﬁgﬁﬁ g%&?cegz310 has

a tenperature FahgePOFtpRt3EER pptofFRatEIP Ul 48%Bedr@dyaEent i grade
and preferabl ye2toms treppetiad wierofaappriexi it elepeist t gandegrees

centigrade. Ac iNgd .t g, e i J Of Lhe; ti.Qn.c source
2310 may have gﬁ§ﬂgﬁgra?égg?)bg?ﬁgéﬁéggpgoxﬁﬁatégggghggﬁunggggggnd one
t housand m{ 1i FFeRer $PBpercaRlAGee0Hnd apfefdbny dreaspedxitrdtel Y five

hundred 30 m | Lnteeirers 0 #oAueordACCOrelvatsd poote, axbosidrentenf the

i nvention cool ol .d- te ' r..designed to
chill cooling ?ﬁ%iggg%g% é%%@g%%%u% eégﬁiI%gﬁé%gblfgg%%4%}u5g2§%% t hr ough
appl i cat or 2328L3fFGTE0d1RAE - chdiAFEr 2850t 0 OPRot@EPII TR sk BfRjaged in 35

ti ssue chanber 233816 arantther el 2daragsy. afe€ acdiAgl tditenndBwitame
enbodi ment; pf f 4, | rl)’a‘%ﬂHnOBuﬁﬁQiO%@%l SOUT Ege 2310, ysél%n@iéokb?? state

chiller designed to_ chi Coo uid 2361 and punp the chilTed cooling
fluid 2361 thrdtfFeappl itCatBr Z%%U“%ﬁi“%o@?aﬁ@ecHﬁﬁﬁ€F12§663Fwﬂbrotect a

source 2308 may include vacuum pump/drive 2307 and vacuum
solenoid 2315, According to one embodiment of the
invention DC power supply 2303 may supply power to
20 microwave chain 2403 and to controller 2302. According to
one embediment of the invention controller 2302 may
ensure that microwave chain 2403 operates to
specification. According to one embodiment of the
invention microwave chain 2403 may be connected to
25 controller 2302. According to one embodiment of the
invention controller 2302 may be connected to wvacuum
pump/drive 2307 by vacuum power signal 2323 and to vacuum
solenoid 2315 by solenoid control signal 2321. According
to one embodiment of the invention DC Power supply 2303
30 may be, for example, a medical 650 Watt, +12 Volt
switching power supply, model PM650-12C, available from
Tumbler Technologies. According to one embodiment of the
invention vacuum pump 2450 may be, for example, a rotary
vane pump, model number 15988, available from Clark Flow

35 Solutions. According to one embodiment of the invention



5 first layer of skin engaged in tissue chanber 2338 fromthermal damage.
Figure 48 is a schematic diagram of m crowave chain 2403 according to one
enbodi ment of the invention. According to one enbodi nent of the invention
oscillator 10 2304 may be connected to isolator 240l1a which nay be
connected to switch 2402 (which may be, for exanple, a Single Pole Single
Throw SPST reflective pin diode switch) which may be connected to
attenuat or 2408a (which may be, for exanple, a fixed attenuator) which may
be 15 connected to bandpass filter 2404 which may be connected to anplifier
2306 which may be connected to i sol at of® 2401b whi ch may be connected to

di recti onal coupl er 2406. Accordi ng to one_enbodi nt of t i.nvention
osci | | ator 230% TS FQENRN ogtf’]p"']ht'g?}f Rfirentyf o?xaé“rég?bxﬁngf’g né]gi.IS 20 GHz.

Accordi ng to onelvenbodieemntayef ntimelilgvelticoh esridstatorat2®e8"Hivi di ng a

stabl e 5.8GHz | QW POVgs 3xk8PdEG12A8E0T di 0o 41 one rerbodigent eduit he
i nvention isolators 240l1a may be used to_protect Sgl | | %tor 23nO4 from
586 1Mern e

refl ect ed poweFlSGtGRALSS f FBmM arfiTPERERY 2586 0755 SRREGH g Yo bhe enbodi ment
of the inveéntiowentliverapgl iciatoui 2330 imag| belesrmygntpdsy fAeneeit 2404 having a

center frequengypat pi,he,dnequency Qbiknterast. According ke ofe: embodi ment
of the invention filtering circuitry .incl @{gs bandpagfef%ggqerma2404 havi ng a
center frequen‘?:‘ﬂfb"é’tlmgﬁtaﬁgrw? mab eIV 1878 2BRL R SEordPng £0° oné ‘enbodi nent
of the inventi omclfudet epdYaptcicooduittr 23R Ac| ardegy beaidisadd2dii lcveta®™04 may be a

wavegui de cavi ty. fi.Lb g1 i ¢bs 3431, nad A nUb1 £k badGhopsileS wh A0 the powver
anplifier. According to one enbodiment of 't invention fi Et ering 35
circui try ithcl TS Fgnapaey s i THEF 230% Hay ﬁéve e 69 © Egandvvl th of
appr oxi mat el y @8odulimeAc cof dileg 1hvemriene rhothme mondhit HeZdnpanthon anplifier
2306 may be ancgnpldithet.adapberhdo dRLLT ¥35d gnadscatiihherd respency of
interest. According to one enbodi nent. of the inventi,on
embodiment of the 1nvention coolant conduit 2324 may
include coolant supply tubing 2312 and coolant return
15  tubing 2313. According to one embodiment of the
invention coolant may be supplied to applicator 2320
through coclant supply tubing 2312, According to one
embodiment of the invention coolant is returned to
coolant source 2310 thought coolant return tubing 2313.
20 According to one embodiment of the invention energy cable
2322 may be connected to generator 2301 by microwave
output connector 2443. According to one embodiment of
the invention energy cable 2322 may connect antenna
switch 2357 in applicator 2320 to microwave chain 2403 in
2% generator 2301 through microwave output connector 2443.
According to one embodiment of the invention coolant
thermocouple wires 2331 and antenna thermocouple wires
2330 may be connected to generator 2301 by temperature
connector 2482. According to one embodiment of the
30 invention coolant theriocouple wires 2331 may connect
cooling path thermocouple 2326 in applicator 2320 to
controller 2302 in generator 2301 through temperature
connector 2482. According to one embodiment of the
invention cocling plate thermocouple wires 2330 may

35 connect cooling plate thermocouples 2395 in applicator



5 anplifier 2306 may be an anplifier adapted to anplify signals at 5.8 GHz.
According to one enbodi nent of the invention anplifier 2306 may be an
S51500- 05 anplifier available fromLocus M crowave. According to one

enbodi nent of the invention anplifier 2306 may include 10 internal biasing
circuitry, matching circuitry and control circuitry adapted to maintain the
stability and provi de appropriate nmatchi ng and power output at the
frequency of interest. According to one enbodi nent of the invention
anplifier 2306 may be adapted to anpli%% 15 incom ng signals by 54 dB.
Accordi ng to one enbodi nent of the invention isolator 2401b may be used to

pr ot ect anpllf 2306 fromrefle power als co {0 one
enbodi nent of %%) %Sen?WHIOéEEFg§%§gb 2§§3€ carﬁ@'t%gkﬁg%romave
energy out fromenisrettirensdnreetpt e44820 mrémgm‘o anereovkadEai n 2403.

According to ope enbodimAti&f BH@er{d&Vesm:JtQﬂ cylrg@anl onak Gaypler 2406 may
further be connected to attenuator %ﬁ@_g nmay be connec q_be
Hlant (&)

connected to poWEIEFEFet? 7 UAGER" g e b PEerl 208 ﬁ of the

0 one e I'men
i nvention an o@d§ut oﬂ625r®nMErb®e¢@@t@ﬂxgumsbtnﬁﬁ ﬁéefdﬁﬁa¥ﬁﬂﬁbmer si gna
2415. Accordi n%ﬁ&&n%mﬂ@bﬂdhﬂ&r& qustlh@.aynwﬂﬁéceﬁ Hiceashi enadcrcoupl er 2406

may further nected.to att tor 2408c. whi nay be
connected to p%&gpJﬂbfgg%tﬁaﬁifogg&?ﬁgb5fatr°l 6 %E%ggﬁbgﬁﬁﬁa% “of the
i nvention a pa230lofth3oupowertetet sotdels 2309-and4dU09acHEibe ifsed to

measure for War@ln@@nﬂo@iﬁgﬁ@ POVBle 1AGEREdinNGi ko o eradi mBNtheof the

i nvention ut of attenuat a,.my_be reverse r. si.gnal 2417.
Accor di ng ﬁ% of 15ﬁ688|ﬁ%ﬁ%‘8%3?ﬁ£%#%3 HF.%%“ﬁ¥b§o§bW%2§ﬁ§?nh‘ﬂgs may be
connected to 3Byriiccdwdy cecent ot bdpomaird e LB3 7 Ac I AERS GO0 - 70 -

enbodi ment  of érﬁ&&lﬂx\é%@u)@ﬂ:rm ChoMaMenCOoNtd @k edi 18l §a 2443 tBynd Ncl ude PWM
control signala§405 ul t SI nal 2407 mite sbgggl 2411 forn%;d power

signal 2415 an VEYs €°p STt §F€n§P JI17 2 RECHT &t ny’ t6 -ohe odi ment 5 of
the inventi on PWWesortr @484i gna‘hCWQEHWayob@néoﬁﬁé@@hjﬁPftto i ¥eh 2402.

According 19 opg Hirhedi o@é\xunpfwbha; lz@venﬁap&oﬁm&ﬁ askpealo12407s3mmy be
generated by applifier 055{2 ne enbodi nQ:%LEQ%F g invention.
0 [

nute signal 241 ﬁﬁﬁnﬁb ﬁ%ﬁ aﬁﬁP |§?c%§béj ccording to one
enbodi ment of 4. nvénﬁpaﬁupbmkq ofet eeniAdd m2ADI ofrmyrBe INVERtEanpl e, a

coaxi al tunnelc&hraw% Q&h&@%0@316cgabﬁhigbtébdanege&beddnEﬂ$1otnddua i nvention
power control % Qg app fggtgg £§56Mar%098¥5¥h tgnone embodiment
20 of the invention coolant source 2310 may be a NanoTherm
Chiller, available from ThemoTek, Inc. According to one
embodiment of the invention cooling fluid 2361 from
coolant source 2310 has a temperature range of between
approximately 5 and 40 degrees centigrade and preferably
25 a temperature of approximately fifteen  degrees
centigrade. According to one embodiment of the invention
coolant source 2310 may have a flow rate of between
approximately two hundred and one thousand milliliters
per minute and preferably of approximately five hundred
30 millimeters per minute. According to one embodiment of
the invention coolant source 2310 may be a solid-state
chiller designed te chill cooling fluid 2361 and pump the
chilled cooling fluid 2361 through applicator 2320 and
coolant chamber 2360 to protect the skin engaged in
35 tissue chamber 2338 from thermal damage. According to



15 2415 measured at directional coupler 2406 to the requested power from
power control knob 2454. According to one enbodi nent of the invention power
may be sanpled fromthe output of anplifier 2306 by directional coupler
2406 which is connected to poiger detector 2409b. 20 According to one
enbodi ment of the invention directional coupler 2406 nmay be used to route
forward and refl ected power to power detectors 2409a and 2409b (which may
be, for exanpl e, -coaxial tunnel diode detectors). According to one

enbodi ment of the invention the outputgzof_ power 25 detectors 2409a and
2409b may be read by converter circuitry in controller 2302 and fed back to

switch 2402 whigh &ﬂﬂudﬁﬁleﬁt tdre thBPUlydr@ i 8APLIS 118k 230&e ABEOIHEHYNY tO One

enbodi ment of | e, invent Lo the, gty cyele oL SWHAN o110y r1uia

2361 and pump the chilled cooling fluid 2361 through
applicater 2320 and coolant chamber 2360 to protect a

5 first layer of skin engaged in tissue chamber 2338 from
thermal damage.

Figure 48 is a schematic diagram of ﬁicrowave
chain 2403 according to one embodiment of the invention.
According to one embodiment of the invention oscillator

10 2304 may be connected to isclater 240la which may be
connected to switch 2402 (which may be, for example, a
Single Pole Single Throw SPST reflective pin diode
switch) which may be connected to attenuator 2408a (which
may be, for example, a fixed attenuator} which may be

15 c¢onnected to bandpass filter 2404 which may be connected
to amplifier 2306 which may be connected to isolator
2401k which may be connected to directional coupler 2406.
According to one embodiment of the invention oscillator
2304 may have an output frequency of approximately 5.8

20 GHz. According to one embodiment of the invention
oscillator 2304 providing a stable 5.8GHz low power
signal., According to one embodiment of the invention
isolators 2401a may be used to protect oscillator 2304
from reflected power signals from amplifier 2306.

25 According to one embodiment of the invention filtering
circuitry includes bandpass filter 2404 having a center
frequency at the frequency of interest. According to one
embodiment of the invention filtering circuitry includes
bandpass filter 2404 having a center frequency at

30 approximately 5.8 GHz. According to one embodiment of
the invention filtering circuitry includes bandpass
filter 2404 may be a waveguide cavity filter which
eliminates out of band inputs into the power amplifier.
Bccording to one embodiment of the invention filtering

35 circuitry includes bandpass filter 2404 may have a 3dB



2402 may control the output power level from mcrowave 30 chain 2403 with
the percent tine on of switch 2402 proportional to the percent of nax

out put power generated from m crowave chain 2403. According to one

enbodi ment of the invention a mcrowave chain with a 100 watt maxi num

out put would may provied a 40 watt output from 35 m crowave chain 2403 when
swtch 2402 is driven at a 40% - 71 - duty cycle. According to one

enbodi ment of the invention switch 2402 may be operated at a nodul ation
frequency where the output of the pin diode is |linear. According to one
enbodi mrent of the invention switch 2402 may be 5 operated at a nodul ation

frequency of apppLoxidYRtSt yagpgoﬁlﬁgtely 25 MHz. 2lck@HiE A% d SoRe Schematic
di agram of control |l er 2302 according to one enbodi nent of the | nvention.

According to ofE°ef¥ditmeHt O HW@QPHV%ht?Tﬁ+156ﬁH|??%ﬁl?ﬁf:ﬂffc??CU|try
2410a may be cenpkifed tdaphnad og topldifgi §adnadenyerdher f24dRacyheth may be

connected to fqm@wsnoowlﬁecé)g%%ptga&%ee enfbd: MHCRMBYe D6 cQpagcted to

mul ti pl exer _and UART (Univer nchronous Recei ver/ Transm tter) state

machi ne 2418 mﬁpﬁﬁl?hﬁf @éoéoﬁﬁécP%da?ommﬂﬁéFFécédﬂEF9§45@ CRRIEHY nay be, for
exanpl e, an isclatek RS2328i er2r f aceyrdiAgcob dbnrg embodireranbédiment of the

invention for e . | to
conpar at or 24;\%5?%\(2& ngnggggpe% ?ﬁﬁogxﬁﬁ%ﬁé@ﬁ ?5%906’%528%%3?%%% whi ch may

be connect ed tavbhlr%téew Hf‘?{“ Locus Microwave. }gccordl to one

embodiment of the invention amplifier 2306 may include
10 internal Dbiasing circuitry, matching circuitry and
control circuitry adapted to maintain the stability and
provide appropriate matching and power ouiput at the
frequency of interest. According to one embodiment of
the invention amplifier 2306 may be adapted to amplify
15 incoming signals by 54 dB. According to one embodiment
of the invention isclator 2401b may be used to protect
amplifier 2306 from reflected power signals. According
to one embodiment of the invention energy cable 2322 may
carry the microwave .energy out from directional coupler
20 2406 out of microwave chain 2403. According to one
embodiment of the invention directional coupler 2406 may
further be connected to attenuator 2408k which may be
connécted be connected to power detector 2409b.
According to one embodiment of the invention an output of
25 power detector 2409b may be forward power signal 2415.
According to one embodiment of the invention directional
coupler 2406 may further be connected to attenuator 2408c
which may which may be connected to power detector 240%a.
According to one embodiment of the invention a pair of
30 power detectors 2409b and 240%a may be used to measure
forward and reverse power. According to one embodiment
of the invention an output of attenuator 240%a may be
reverse power signal 2417. According to cone embodiment
of the invention microwave chain 2403 may be connected to

35 microwave control "signals 2413. According to one



20 nodul ati on state machi ne 2422 which may be connected to | ogic 2438.
According to one enbodi nent of the invention a duty cycle circuit,

i ncluding logic 2438 may be used to provide a pul se wi dth nodul ati on (PWW
control signal 2405 to control the |evel of output power through energy 25
cabl e 2322. According to one enbodi ment of the invention conditioning
circuitry 2410b may be connected to analog to digital converter 2412b which
may be connected to reverse power | ookup table 2416 which rmay be connected
to multiplexer and UART state nachine 2418 and fault |ogic 30

2434. According to one enbodi nent of ThE invention reverse power | ook-up
table 2416 and conditioning circuit 2410b condltlon%rt e vol tlage from

power det ect or ®BHRIOHSTH BF dEP® t B GAAR e mACEHE St SIS T cSneasur ement  of
reverse power.2#ccamgi hgelwieorriMerbodiaietigofl t A&03.nVentE opi BB 1 ever se

power | ook-up §gb) e 2416 apd. condit i QRILPG- &1 Kkt signd? 242410 outputs a
signal for downstreamcircuitry to either record the mea ured reverse

power, or to nﬁ%‘éﬁr§§f@?@ﬁlaéc}igEi’br?s‘l17Acc‘6?%ﬁ‘ﬁjgmf30t8ncéne GATHEAL" of t he
i nvention condbf ithri hegvezitioni WMy c2A400 mayndie 280nnect kel dconapticog 5 to

di gi tal converier @49% ch may.ha;cenpschad tansuldddl exervand UART
state nmachi ne 41% fault logic_ 2434, Accordi n one e%rbodl ment of
0

the invention blb‘f?dllttli”brﬁaﬁldtcfﬂr%lt #49DH2 D LIRS BE & 3n§%catm&].l "anal og to
di gital conver®0r6.2442c0 mhiingh toeyneb emoahimeot edf ttdrel Onverttiopl @xer and UART

state machine g %n%lang4§§U|$a2)60%| .C cgr%"cteéCC%dl agplthlgee epdodi ment  of

the i nvention | exer be connect ed ant enna sel ect state

machi ne mast erA%‘EﬂﬂdﬁBPI & 290 WWW)F & cBR?]e&Pgan%’oO“t iheristate
machi ne 2440 whéodhtory beogomagcbed for | ogimplel’ 2438xiAkcbreiisig to one
enbodi nent of %P&iel Quentipn circuitry antenna select state machine naster
controller 2442 1s provided to control ant enna svm% qlnq n_an : appLi cat or
2320 enpl oyi ng a nul ti pl&FRAteRhaargy *23¥5 " RtcBt di'tig "t~ one” embodi ment
of the inventipowdnllddnpkexero20s 242 6:areyr beg cbrmentdedorercobdhdd oni ng

circuitry 2410d,, Accarding t Qrong; AkedhRentcppithe idventboncent enna
sel ect state mac]h| ne master controller 2442ﬁng%%t?b%4%9nn§%ct ed to logic 2438.

According to oR®IWFH6Hi MHRT of F HREYPAVEMT S 63°to diGrFat Convert er
2412e may be 26c corneocbeditcntcofiparatiorefnddn amedenuihey pleexerPh#l UART state

machi ne 2418 aggmﬁQHEto$55H€3O%4§%blifier 2306 by directional coupler
2406 which is connected to power detector 2409b.

20 According to one embodiment of the invention directional
coupler 2406 may be used to route forward and reflected
power to power detectors 2409a and 2409 (which may be,

for example, coaxial tunnel diode detectors). According

to one embodiment of the invention the output of power

25 detectors 2409%a and 240% may be read by converter
circuitry in controller 2302 and fed back to switch 2402
which controls the input to amplifier 2306. According to

one embodiment of the invention the duty cycle of switch
2402 may control the output power level from microwave

30 chain 2403 with the percent time on of switch 2402
proportional to the percent of max output power generated
from microwave chain 2403. According to one embodiment

of the invention a microwave chain with a 100 watt
maximum output would may provied a 40 watt output from

35 microwave chain 2403 when switch 2402 is driven at a 40%



According to one enbodi nrent of the invention m crowave control signals 2413
connects m crowave chain 2403 to switch 2402. According to one enbodi nent
of the 30 invention forward power signal 2415 may be an input to
conditioning circuitry 2410a. According to one enbodi nent of the invention
reverse power signal 2417 may be an input to conditioning circuitry 2410a.
According to one enbodi nent of the invention coolant tenperature 35 signa
2431 may be an input to conditioning circuitry - 73 - 2410c.According to
one enbodi nent of the invention antennma thernocoupl e cabl e 2433 may be an
input to nultiplexer 2426. According to one enbodi nent of the invention
foot pedal signaly 243k I'TB.SKCB@ECH.I’I’&gi P et emodinaer st envacthiote 2440.

According to of ucgb% Oﬁet%fa@\ésnglﬁoa DOUEYa GOt koLasianal 2453 may
be an i nput to ana 2412

|ta converter 12e. Accord ?9 one
enbodi ment of YHREe] ﬁb@rﬂqté’r‘ftfPFt‘é?eed’léogf%ﬁ‘ﬁ iSe bR Ht ur 3‘38 541519 2461 may be
an out put fromgaGbreoregbbiomdmg o reul tihye24ikOc.swAccor 8498y nay dree enbodi nent
O e onovent ! . LELh eLed, AubE0na: 4. TRSLALULP 031 dglo-Adagelpy: e an out put
cco

from condi thoni'ng crrcuitr ding to one enbodi nent of the
i nvention ant effita sel ect signal 2463 may be an input to and output 15 from
antenna sel ect state nadhigiee nEstera canenotiedi2ddd oAcaortdphbet o one

enbodi ment of i nvent top g mayr bepan iihpeHt ;40 and out put
fromtiners stﬂlﬁ Or}dllg %\Iz%or@@‘kogﬁ?%tonef enbodi rrrlent l01‘

t he
i nvention st arfbc@rgh%ﬂ t2>4GBe n‘ﬁ%boﬁém%ﬁf |°ﬁpE‘E‘e tlé‘v‘é‘h’?}oﬁuffftﬂltéﬁmfrf’%m timers
state machigne 244Q.itAgCoEhdgndy0 tene-canbotddrendt aofalbbetbndépitiadn post - cool

ti mer signal 2473 d. of,t LSaSh@t& machi ne
2440. Accordi ng nt"'em{j:lxrbfrT]bazr()]’ld|!"{rqr£¢:lrl r&(} %@e ?ﬁ%ﬁ{e%% e%%i;irrer signal 2471

‘may be input tieumg habkutiddt ﬁlﬁl% maYEf sCITECE S fakhi “According to
one enbodi rTentaxQ:f Ltplm i oventi ol mHmeasbndidTRaegnat / R24GSmayee an i nput

to and out put { e 2fAL ArGOLANG 4 Qrepgsaibodi ment of
the invention tu‘-"ztzeer s?lﬁ%laéqgjngggm %yan Sutput of logic 2 2438, Accor di ng
to 15 2420 (whic may be, for example, an isolated RS 2

interface). According to one embodiment cof the invention
forward power lookup table 2414 may also be connected to
comparator 2424 (which may be, for example, a digital
‘compartor) which may be connected to pulse width
20 modulation state machine 2422 which may be connected to
logic 2438. According to one embodiment of the invention
a duty cycle circuit, including logic 2438 may be used to
provide a pulse width modulation (PWM) control signal
2405 to control the level of output power through energy
25 cable 2322. According to one embodiment of the invention
conditioning circuitry 2410b may be connected to analog
to digital converter 2412b which may be connected to
reverse power lookup table 2416 which may be connected to
multiplexer and UART state machine 2418 and fault logic
30 2434. According to one embodiment of the invention
reverse power look-up table 2416 and conditioning circult
2410b conditions the voltage from power detector 2409a in
order to produce a characteristic measurement of reverse
power. According to one embodiment of the invention

35 reverse power look-up table 2416 and conditioning circuit



30 one enbodi nent of the invention ready signal 2477 may be an out put of

| ogi ¢ 2438. According to one enbodi nent of the invention solenoid control
signal 2321 nay be an out.put of |ogic 2438. According to one enbodi nent of
the invention antenna switch signal 2481 nay be an output of 35 |ogic 2438.
According to one enbodi nent of the invention - 74 - PWMcontrol signal
2405 may be an output of |ogic 2438. According to one enbodi nent of the
invention nmute signal 2411 nay be an output of |ogic 2438. According to one
enbodi mrent of the invention antenna swiich signal 2490 5 may be an input to
fault logic 2434. According to one enbodi nent of the invention fault signal
2;]175 may be an%@l@}bpblﬁt@fts}c aukigrla(lglfﬁlij%aéstn%@ﬁxoeﬂrdigttp tgneienbodi nent of
the invention fault signal 2475 e an input to.lo 2 dtlners
state machi ne Y443¢ A %or PRYTTD 107one r%ggi n{g%t t(L)>f g%ﬁe ?%%entl on seri al
si gnal 2445 negedieicoanectadridng riceppacabpdppent of the inventiflording to
one enbodi ”entc&ﬂcdltthgniﬂ%aﬂtﬂcgﬁltﬁprﬁéﬁfaU Riy 23020andctdC rowavelaghai n 2403

may i ncl ud ulg at i Z(CE\é\%%cge \ég %r Lovidhog. Jeedpack to 15

control the power t GFVEh Tlfler IIEllcgto one enbodi nent of
the invention razlpulpéexw ctrte WAETI atdtenmeehine fdy Ecord riAWIEWH RENF 2402 (whi ch
nmay be a pin dipfde SWhehdraidlgt elladky SerddiBhenndo24Q8e, ipowstidet ectors

2409a and 2409b and.converter re ontr 2302 ~fccording to
one enbodi rrentCCBT‘P’T Fignf‘IP\"K’/e%’tr‘lcgrllL \t\geéloéu }(jcbe chhég‘%%?n&roolglg Oqu

controlling theo d@igﬂt@}cl@n@farswgné*la%pﬂtmbo m&ﬁfplbi“'—‘f icepne8EBl Yecording to
one enbodi yEnt 4 of ¢ iAexk AVARH iLARTt bes deN Pt pevers 180aadpidliceLo@306 may be

mai nt ai ned thr h the delivery cycle tg nsu bijl Lty.and linearity
inanmplifier 2 ‘g%‘ KecSrding “CActt dihy C?o%o%e grrgtt(l)j i ment. of the

i nvention contm@ﬂﬂl@ﬁegﬁﬁZ‘l@én@?}at@sC‘PWﬂCéB‘F‘ltti‘blan*é?’gﬁ’alse%%ﬁ:SSFf)tesvm tch 2402
for the purposg,afincoRksedd iddgepOVRIr 0ul2 GhikhChondeecehaidie@408. Accordi ng

to one embodi WEJZQntﬁs:BOf (:t ? Ihacl'lll?n\e/zegidol(?ghg%]tn{n% Lgrc&%%%tg\@r&slgéﬁé aki ng power

control si gnal put reference voltage)
from powerlTong¢¥. knébcoddihdon- r epr E)'d?ﬂa?lszOS °fAd%"6r dim§ E5°bne
enbodi ment  of th?cdﬂ&‘f?fl&hwhn\élﬂ@@léé‘te slﬂSEé marajhﬁhalma?sesrp@mﬁ:mobyexpressi ng

to

aplecator 2320 employing a multiple antenna array 2355.
According'to one embodiment of the invention multiplexer

20 2426 may be connected to conditioning circuitry 2410d.
According to one embodiment of the invention antenna
select state machine master controller 2442 may be
connected to logic 2438. According to one embodiment of
the invention analog to digital converter 2412e may be

25 connected to comparator 2424 and multiplexer and UART
state machine 2418 and fault leogic 2434.

According to one embodiment of the invention
nicrowave control signals 2413 connects microwave chain
2403 to switch 2402. BAccording to one embodiment of the

30 invention forward power signal 2415 may be an input to
conditioﬁing circuitry 2410a. According to one
embodiment of the invention reverse power signal 2417 may
be an input to conditioning circuitry 2410a. According
to one embodiment of the invention coolant temperature

35 signal 2431 may be an input to conditioning circuitry



- 75 - generate the requested forward power. According to one enbodi nent of
the invention after a short tinme the duty cycle circuit will operate
according to nmeasured feedback from forward power detector 2409b. According
to one 5 enbodi nent of the invention a conparison of the actual neasured
forward power signal 2415 against the requested forward power wll be
carried out. According to one enbodi nent of the invention controller 2302
shall make snmall adjustnents to PWM control signal 2405 in order to 10

mai ntain the forward power out of mcreywave chain 2403 within specification
to the requested forward power setting. According to one enbodi nent of the
invention of PYMgont ratesi@ngl 34Qhenaybbeietwesn wappriaxemsiosl y 7. 0 KHz

and appr oxi natel,é/enr%ﬂ é%er %gg*lg{efergpely i3 appy ro mat el Zx 2 KHz.

Accordi ng to one odi nmen e |nven ion o contro S|gnal 2405 may
be approxi mat enyldigdepercehié. According to %@%o?fﬁioﬁlgm%t o‘hfe @¥odi ment  of
the invention fgsamndnpawet leaki uglglaebl e2423¢r14naa;ndoa:0md| tigani ng 20

circuitry 2%410@ IS(_iyvhsl %Qa macr}lﬁlnlédg fd! L dii%&dtgggrllé figaiQncircuitry)

conditions 1he vortage Fom power de ec der to produce a
charact eri sti cofrebber emeantioh Peroar gopower Siseedr dfhg 1 dife ¥nbodi ment of
the invention fgswakd poVRIy l:@Q:k(Idilﬂal an@e26:24142andaeondiihi oni ng

cireuilry 24108, 0utputs gl onal Tor dounstrieam elieuldyy choy fid her record

the neasured f&fWar OWET o rake con and safety deci sions.
According to ohefnmm@drﬁenﬁlmalt he?4&lveriEivon PRor War d °goWer | 501 up tabl e
2414 and condi &N tNGnEhE CUELF0i2430a23004.0 pr acitee dang outdputoneol t age

si gnal representl noq te]blg neasur gdvé rl%%r?aﬁﬁ%%ﬂ4ﬁﬁ%%%d%e ca e enbodi nent

of the inventi Far d power 1 ook-u rated to
conpensate for S%chﬁéﬁ&crﬁ@r st aesoWan%wqm eaaqiltd@wéilg détfék%’t‘b?ys 2409b and
amplifiers 23064130 Acgesslidiggt Qooreoeieeréb@ddifmerﬂt off tdne iimvention reverse -

76 - power | ook- u t abl 416 may d}) spe I aLibrated. tq conpensate
for the char acf‘erelonsf’tal 5’%‘?%2?| “ndivi 4%3 i r gtiely q; 54 9a a%%l anpl i fier
2306. 15 from antenna select state machlne master control]er 244

According to one embodiment of the invention stop signal
2467 may be an input to and output from timers state
machine 2440. According to one embodiment of the
invention start signal 2465 may be an input to and output
20 from timers state machine 2440. According to one
embodiment of the invention post-cool timer signal 2473
may be an input to and output of timers state machine
2440. According to one embodiment of the invention
energy timer signal 2471 may be input to and an output of
25 timers state machine 2440. According to one embodiment
of the invention pre-cool time signal 246% may.be an -
input to and output of timers state machine 2440.
According to one embodiment of the invention buzzer
signal 2479 may be an output of logic 2438. According to
30 one embodiment of the invention ready signal 2477 may be
“an output of logic 2438. According to one embodiment of
the invention solenoid control signal 2321 may be an
output of logic 2438. According to one embodiment of the
invention antenna switch signal 2481 may be an output of

35 logic 2438. According to one embodiment of the invention



Figure 50 is a schematic diagram of back panel 5 2311 according to one
enbodi nent of the invention. According to one enbodi nent of the invention
back panel 2311 includes foot switch connector 2436 and serial interface
connector 2444. According to one enbodi nent of the invention foot switch
connector 2436 may be connected 10 to foot pedal signal 2437. According to
one enbodi nent of the invention serial interface connector 2444 nmay be
connected to serial signal 2445. Figure 51 is a schematic

di agram of front panel 2305 according ¥ one enbodi mrent of the invention.
15 According to one enbodi ment of the invention front panel 2305 may

i ncl ude power E8Ht¢UItuRACBI P4 2408 cTAYMPEOAR rott IRk obE 2456 Edder at ure

connect or 2482 acapt&itia tsWhi€ r6eanest 06 2480 i nvaclivm nedeesig4d86, vacuum
port connector .,2484, antenna select switch 2, ature display 20
2457, start bu??%ﬁlﬁﬁk - §Poﬁuﬁﬂﬁi5ﬁ gh%%fjéﬁgfoméggggﬁ% u%gconnector 2443,
pre-cool timer epheBimeaterdy the nErvep4¥on PpESTNEo6F I Gheri 92422430yl ¢t

i ndi cator 2974pahegslyard ndipoat 06 2446 apgi buzzar 248 rdAegotdi fige t 0 one
‘enbodi nent of th inventigntgenperagﬂgefggypeclor 2§§%52§gng¥ inhclude

embodiment o 2 n signal Tl
cool ant t enper atur € connect or 2£§6 and one or re antenna tenperature

connect or 2429cupeetordi igut® ImvécedFddi nberCIEENY HE PRY eFTHCGA™EMNE enna
t enperature coppeehoriRARR iy rhaicd udgnant enma d8nper anuiepeonnect or 2429a

t hr ough antenna temerature connect 429d. 30, Agcording to. one enbodi nent

r, 2
of the inventiof®terperafife |§§6I3§a§2§? may i'ncl ude ant enna fenperature

di spl ay 2458 ande cododimenterpdetht ungeriiopl a5- 24601 9m&dcéf Hh MGYtReF one
enbodi ment of tBendédeNtbomE:riSeE 24ucer f ace nay be a generator front pane

2305 35 including user ipput controls (such. as, .f 10l ower - 77 -
control knob 2454, vacuu%1%%ﬁlpgl?ﬁﬁgﬁ 52@%??§?ﬁr§Ebﬁ§?gﬁ”§ﬁg4 and stop
button 2466, amPehrrllssl 8802 sud aHczadve pieisodfO itmr 124682 ehergy ti ner

2470 and post - Q0e tLiikRE RITRA)atibherpit@eshback ptsuich ngsfeddacexanpl e vacuum

15 control the power cutput of amplifier 2306. According to
one embodiment of the invention a pulse width modulation
servo may control switch 2402 (which may be a pin diode
_ switch), attenuators 2408b and 2408c, power detectors
2409a and 2409b and converter circuitry in controller
20 2302. According to one embodiment of the invention power
output may be controlled by controlling the duty cycle of
signal input to amplifier 2306. According to one
embodiment of the invention the input power to amplifier
2306 may be maintained through the delivery cycle to

25 ensure stability and linearity in amplifier 2306.
According to one empodiment of the invention
controller 2302 generates PWM control signal 2405 to
switch 2402 for the purpose of controlling power out cf
microwave chain 2403. According to one embodiment of the
30 invention controller 2302 works by. taking power control
signal 2453 (which may be, for example an input reference
voltage) from power control knob 2454 on front panel
2305. According to one embodiment of the invention when
the user initializes power by pressing start button 2464,

35 power control signal 2453 is used by controller 2302 to



5 meter 2486, antenna select switch 2462, tenperature display 2457,
pre-cool tinmer 2468, energy timer 2470 and post-cool tinmer 2472) and
connectors (such as, for exanple, tenperature connector 2482, vacuum port
connector 2484, antenna switch connector 2480 and 10 mi crowave out put
connector 2443). According to one enbodi nent of the invention tissue
tenperature is measured for each sel ected wavegui de antenna 2364 and

di spl ayed on front panel 2305 by antenna tenperature display 2458 during
energy delivery. According to one 15_ejdodi ment of the invention cool ant
tenperature i s continuously neasured and di spl ayed on front panel 2305 by

cool ant tenper gLak:e cdi $pk aYe RA60-4Urd-ag reNehgy . dehtd@idingAcsondi ng to one

enbodi nrent of the jnventi on wavegui de antennas 4 By S ted for
m crowave 20 eﬁ’@?‘b‘%ﬁ“‘&@ﬁ% Yo ES%%E?'?l@HtapE%rela féggtby enggai(ﬁlgt%'tche .
appropri ate antesiracsetedt bt tanrgatscording 6p eeaHpre, FCEHRIYY sel ect
but tons associ ak&dl ¥t ANLBARA Setealorswidooh, 2462coAtne diigpdad one

enbodi ment of the jnvention ener be delivered C ected 25
wavegui de a%t e 2368 1 8t HDrk %Pg‘?rﬁ naeacoénﬁg‘?béo ioﬁrtgge?f%%l Accor di ng
to one enbodi neatswdedt hervardenbron sdonskr24lht eddiace, ticisMeStSr exanpl e,

generator front,panel 23Q% WRY1 PhOVEEeriuseluteedbackraAarofaidig: to one 30

enbodi nent of the jnvention user feedback 'ncLﬂﬂﬁ i of coolin
pl ate tenper at GFRCCWFEN® §h%éuwﬁagé% i%%ﬂg¥lgifn ten%gg%?ﬁ$%%efor each )

wavegui de ant eamall rdjhetwentegtp ddMarceayralsishgna¥ glo0axdmsrécant®enna
tenperat ur g; di 5p! @4i24%8e ASHANG ROwtS ane aThedisknle @¢ha3b 2408 i nvention
user feedback vq?klhilnncggggif%cg%:fc% a¥00fthe requested forward power
setting. According to one embodiment of the invention of
PWM control signal 2405 may be between approximately 7.0
KHz and approximately 7.5 KHz and preferably
15 approximately 7.2 KHz. According to one embodiment of
the invention of PWM control signal 2405 may be

approximately 1060 percent.

According to one embodiment of the invention
forward power look-up table 2414 and conditioning
20 circuitry 2410a (which may include filtering and
amplification circuitry) conditions the voltage from
power detector 2409b in order to produce a characteristic
measurement of forward power. According to one
embodiment of the invention forward power look-up table
25 2414 and conditioning circuitry 2410a outputs a signal
for downstream circuitry to either record the measured
forward power, or to make control and safety decisions.
According to one embodiment of the invention forward
power look-up table 2414 and conditioning circuitry 2410a
30 to produce an output voltage signal representing the
measured forward power. According to one embodiment of
the invention forward power look-up table 2414 may be
calibrated to compensate for the characteristics of
ingdividual power detectors 2409 and amplifiers 2306.

35 According to one embodiment of the invention reverse



- 78 - cooling fluid tenperature in the applicator at the output of the
cooling fluid path using, for exanple, coolant tenperature display 2460.
Accordi ng to one enbodi nent of the invention user feedback may include an
i ndication of 5 the vacuum pressure at the vacuum out put using, for

exanpl e, vacuum neter 2486. According to one enbodi nent of the invention
user feedback may include a ready indicator, indicating when the systemis
ready to use, such as, for exanple ready indicator 2476. According to 10
one enbodi nent of the invention user_fgedback may include a fault

i ndi cator, indicating when a fault has occurred, such as, for exanple,
fault indi cat opowd’4ocoRcEOndibng ol ORayepdosigreatcally halinverdd on ant enna
tenperature display 2458 reports the t er.at ur d ot ol.} pl ate 15

t her mocoupl e 2%‘85:‘%‘85? a%@nggr Ui efn?ﬂae&n?%{: lc%c?f é&dggﬁ%%gt %!c)i"_g%avegui de
ant enna 2364 pd¢ictes PHI%E antngnt ifher ap3Peycl e. According to one

enbodi ment of the inventpigartefpakal WdeBaSlbesyadn e@abddrgppheat e

Lher mocouple 2305 Y. b dl calive ofoiieLemperalyce qlcgb e skin
surface underl §ing the 19 §Sue bi o-%arrl er 7 adj acent coo |]?r)19rg1L pl ate
t her mocoupl e 289&rdAvgotaiang esbomiecaibodi FntingeriHen NIFENPRUH t enperat ure

measured at cophiing: iR st TRLADCRAURLE 239hediRyr bed 5 Opad t boniadl to the
tenperature of ., the skin_surface erl.ying.the tissu 0i.Qs bag rier 2337
adj acent cool i WY 5iaF% ?%@?ﬁ%’c’i)&%?g' 2%5?9%850}&%;8 t%ggésodnle *erbodi nent of
the invention brcéngenhiemapyotaisch scompetat 436 ditveRALTERPEThL ur e

di spl ay 2468 repordes bheat eTpakrat2dEy of atberdingste emsdembeathemavegui de

antenna 2364 as_it is activated a%g,. ne e 39.Lher apy scygl 6.d s conpl ete,
the antenna tefberst aPEHI'SH &V" 8”%85 ?%\%ecs?%tg s‘ﬁow the t1ssue

t enper at ur e unegemeched| estsegéel velaievedtif e ant enna 2364. According to one
enbodi ment of the inventgiQmrpower iGONd r &thdiagnal d2453anrayf berart out put from

power 35 control kngh,2454. A"l Nd.t OuEnERPAH FRDL; Rfenthon. - 79 -

15 According to one embodiment of the invention front panel
2305 may include power control knob 2454, vacuum control
knob 2456, temperature connector 2482, antenna switch
connector 2480, vacuum meter 2486, vacuum port connector
2484, antenna select switch 2462, temperature display
20 2457, start button 2464, stop button 2466, microwave
output connectox 2443, pre-cool timer 2468, energy timer
2470, post-cool timer 2472, fault indicator 2474, ready
indicator 2476 and buzzer 2478. According to one
embodiment of the invention temperature connector 2482
25 may include coolant temperature connector 2430 and one or
more antenna temperature connector 2429. According to
one embodiment of the invention antenna temperature
connector 2429 may include antenna temperature connector
2429a through antenna temperature connector 2429d.
30 According to one embodiment of the invention temperature
display 2457 may include antenna temperature display 2458

and coolant temperature display 2460.
According to one embodiment of the invention a
user interface may be a generator front panel 2305

35 including user input controls (such as, for example power



i nventi on vacuum control input signal 2455 may be an out put from vacuum
control knob 2456. According to one enbodi nent of the invention cool ant

t hernocoupl e wires 2331 may be an input to cool ant tenperature connector 5
2430. According to one enbodi nent of the invention cool ant tenperature
signal 2431 may be an output from cool ant tenperature connector 2430.
According to one enbodi nent of the invention cooling plate thernocouple
wires 2330 may be an input to antenna tenperature 10 connector 2429.
Accordi ng to one enbodi nent of the invention antenna thernocoupl e cable
2433 may out put from antenna tenperature connector to one enbodi nent of the
signal 2481 mBy,fecaNkidiuls£0RRCGLRNcchB24BknAE COrd, Ngtda baecdnnventi on
antenna sw tch_signal, 2490 be output fro t j connect or
2480. Accordin 43440 a8ﬁe55?1%o€f?gnt‘é’ﬁt 2%EGT h%&eﬁvgnf:éqo%]ﬁa%&gﬁﬁ?\%‘}e éct signal
2463 may be arpiqmperit cimad 8d4édutedqom drirennd 48] é8f SRPECIPZ0 2462.
ACCOff“ ng to Oilﬁnbe%n’@@ﬁléﬂeﬂise@ £t @ ddventions i Eber%&n@nbemxﬁrﬁrrperatgre
signal 2459 nay be j nput_to antenna, te rat i . Accordi ng
to one enbodi rfé%ttero?&dné; i?\r\’/teerﬂnl‘"‘onsefielcfersﬁ%ggo%%tz’tzc%gg%tﬁ% si gnal 2461
may be an i npudisrdagoddFht rrenperlattimer 25 68i sprenpy28802- A4¢Brailichg to one
enbodi nent of the i-ayentd;gRrstark) sigral cL4k2thry heuan iadputidro and out put

fromstart button 2464. According to _one enbodj nent i nvgntion stop
si gnal 2467 na?f‘éﬁ‘%’%ﬁn iﬁﬁﬂ?e’iaouégd SOPPTE - Fr o%@?bp g’%f%‘%ﬁ 2‘%6. Accor di ng

to one 30 enbodimemtoof 24fdl,i nvetrimon ertregy cabbechm®22 248} bE%n input to
m crowave QU P o GRRRECTREpRA43onAEa:-di M 3H 0 ONBcesiRndignet ofe t he

i nvention pre-cqol .tine signal 2469 be an i npu gutqput from
pre-cool ti rrere’%l%jé.me%co‘? di 1f etol%vneeq]%é%od%lr?esﬁte o%erﬁ ee%@g\r/entji on ener gy

timer 35 signahe4Ztdmiyrbeasin $aiatetoveresyife iapgenpa7g3ed angp -
According to oggsarhedi geNterehtt BEnéNVENdY OBy PeSteraROl tdrpaeatwiegnal 2473
embod: et of SHETHGACY ol TAH EPEF Shals 3475 iy 5e Ba P et To Tault
15 embodiment of the invention coolant temperature 1s
continuously measured and displayed on front panel 2305
by coolant temperature display 2460 during energy
delivery. According to one embodiment of the invention
waveguide antennas 2364 may be selected for microwave
20 energy delivery from front panel 2305 by engaging the
appropriate antenna select buttons, such as, for example,
energy select buttons associated with antenna select
switch 2462. According to one embodiment of the
invention energy may be delivered to each selected
2% waveguide antenna 2364 for a predetermined energy timer
period.

According to one embodiment of the invention a
user interface, such as, for example, generator front
panel 2305 may provide user feedback. According to one

30 embodiment of the invention user feedback may include a
display of cooling plate temperature (which may be
indicative of skin temperature, for each waveguide
antenna in the waveguide array using, for example antenna
temperature display 2458. According to one embodiment of

35 the invention user feedback may include a display of



5 signal 2474. According to one enbodi nent of the invention ready signal
2477 may be an input to ready indicator 2476. According to one enbodi nent

of the invention buzzer signal 2479 nmay be an input to buzzer 2478.
10Figure 52 is a schematic diagram of vacuum source 2308 according to one
enbodi ment of the invention. According to one enbodi nent of the invention
vacuum source 2308 may i ncl ude vacuum sol enoid 2315 and vacuum punp/drive
2307. According to one enbodi nent of the 15 invention vacuum punp/drive
2307 may include variable voltage dri-vé82452 and vacuum punp 2450.
According to one enbodi nent of the invention vacuum control input signa
2455 may be ancPapitd £ouihrticaBrEa Bt Afchdr AR 122597 AfdtRYI¥HBYY contro
signal 2321 mayrbena@ncédifly trau20 pachum i, efokdeR3d5le, AcooRahing to one
enbodi ment of the inventi enpid contraql_sign be-an input to
vacuum sol enoi e@%?%*“i%é%% ?%g @&%neﬂg:rgg?iéﬁig% %%ﬁédgﬁ%ﬁngfon vacuum
punp/ dri ve 230FheminvsatiennecredesdPaskc o dsiieddial 2395cHoPudt ng 2427.
25Fi gure 5351 stRAe Sohenmt | frébagleamnof tie MLfomav@teant keling r ot 2419
according to ong, RO, BN, Yokl ddbeNLL Alkq; 08 0 dd0ehibdihig, ebod: ment

of the invention M crowave control” circul may be a pul se w th nodul ati on
(PWW) control efrdirt ddapteer t 9sebntfeafibstk efdy gynetitdsut 2 af=2302.
Accordi ng to ongderded, "ERdi @ft ihe whBN ethd QJy skl Dareadyorbr ake ci rcuit 2419

2y ol e OsELIA LY ceROt ks RaLgr, ey Vil 2Aalierhator 24062
10 one embodiment of the invention user feedback may include
a fault indicator, indicating when a fault has occurred,
such as, for example, fault indicator 2474. According to
one embodiment of the invention antenna temperature
display 2458 reports the temperature at the cooling plate
15 thermocouple 2395 positioned under the first active
connected waveguide antenna 2364 prior to initiating a “
therapy cycle. According to one embodiment of the
invention temperature measured at cooling plate
thermocouple 2395 may be indicative of the temperature_of
20 the skin surface underlying the tissue bio-barrier 2337
adjacent cooling plate thermocouple 2395. According to
one embodiment of the invention temperature measured at
cooling plate thermocouple 2395 may be proportional to
the temperature of the skin surface underlying the tissue
25 bio-barrier 2337 adjacent cooling plate thermocouple
2395, According to one embodiment of the invention once
a therapy cycle is initiated, antenna temperature display
2458 reports the temperature of the tissue under each
waveguide antenna 2364 as it i1s activated and, once the
30 therapy c¢ycle 1is complete, the antenna temperature
display 2458 continues to show the tissue temperature
under the last active waveguide antenna 2364.
According to one embodiment of the invention
power contrel signal 2453 may be an output from power

35 control knob 2454. According to one embodiment of the



2401b and directional coupler 2406. According to one 35 enbodi nent of the

i nvention nute signal 2411 may be an - 81 - input to anplifier 2306.
Accordi ng to one enbodi nent of the invention mcrowave control circuit 2419
may have an output energy cable 2322 which may carry m crowave energy to an
applicator 2320. According to one enbodi nent of the invention m crowave
control circuit 2419 may include attenuators 2408b and 2408c, power
detectors 2409a and 2409b. According to one enbodi nent of the invention an
out put of power detector 2409a may be reverse power signal 2417. According
to one enbodi ment of the 10 invention an output of power detector 2409b may
be forward pOW@Bv@ﬂ&H&M Nz éﬁﬁﬁ&dﬂrﬁbﬁbe @AgneNbpdi aremty ofe tdre i nvention

reverse power naI 417 may be ' t ve r .Logkup table and
condi ti oni ng CI %‘l”i rfszfoﬁ‘ﬁgc"y%‘cé:gf‘ ]fchlg obo%lege’grrbo?i??rg%?@of the 15

i nventi on reveeseopiowert lodokhp imysrdigndcewiiditt tEAFRFXAPLEUNTTSS 2423 may
out put reversezggyverga)erg;@r rslﬁﬂ;ﬁﬂt 242800 Pe00rdinpg rhvuenecerbodimment  of the

invention r ver p abl e and co ndi tioni ciyf 2423 may
out put reve gg&e \Aﬁﬁgﬁlrg 584}3% OK%CSIPde g 1o %g orlglee enb q]lé!crﬁ:{rr%‘lnt of the
i nvention for \A/apdlpdvxetremegnalllrems_u&nﬁ&y 2pal afhabi fpsutant eUWBrhaf Ehower | ookup
tabl e and condibh PG drigeGHLEFY mct&ec.@m ng Ac:oeAengnbedbment of the

i nvention ener d leery on/foff signal 2 p. forward
power | ook-up géﬁ?% 5gﬁdf?| Tonimg 8??clu:é?¥)lgg4g%é%%%%r%leng to one
enbodi ment of whees I’l\Zéﬁ@l OWYpOl‘G'\EI‘ aporitnPelk siqgnattows3 MBPHETERT i nput to

forvard poysr Lagksist abl andneandiihsoning el rebtiyed2ds focording to
one enbodi ment ,of the invention forward power 8, ang,

(o} t
condi ti oni ng 307EFPER rF A iy TRV AN ﬁﬁ%ﬁ? kzzoqlér%eve se power | ookup
tabl e and condiotkput ngfc®mcuﬁt¢§m@423te“m@é®?1€ﬁ%g ¢ ERECEnbEdt frent of the
i nvent i on for vat.doeuey {0kndipeabliteandoconss i suimg i bty 2421 may

out put forward out rgpror 2441. Accord t e ergggggﬂmant of the
35 invention f&f"x}\ég f)%«'/fﬁ 108R- T3t 561 8 ahd® con |t?%ér)ﬁhna - - circuitry

2421 may ol putcohvesinmd DiABbut Povrrdiagr gio 2081, e“)&é’éb’i“%l‘i‘%g"? otB‘ﬁe
enmbodi ment of thechAVENtiAREOr WAL EhHARKal 0Dk L ndyaldee aanduecpndi tioni ng

circuitry 2421wy outpul, TQINRLD BONEL Y 918h. 24480 GGG dbngnt O
| embodiment of the invention antenna select signal 2463
may be an input to and output from antenna select switch '
20 2462, According to one embodiment of the invention
filtered antenna temperature signal 2459 may be an input
to antenna temperature display 2458. According to one
embodiment of the invention filtered coolant temperature
signal 2461 may be an input to coolant temperature
25 display 2460c According to one embodiment of the
invention start signal 2465 may be an input to and output
from start button 2464. According to one embodiment of
the invention stop signal 2467 may be an input to and
output from stop button 2466. According to one
30 embodiment of the invention energy cable 2322 may be an
input to microwave output connector 2443. According to
one embodiment of the invention pre-cool time signal 2469
may be an input to and output from pre-cool timer 2468.
According to one embodiment of thé invention energy timer

35 signal 2471 may be an input to energy timer 2470.



5 one enbodi nent of the invention forward power |ook-up table and
conditioning circuitry 2421 may out put forward power signal 2446 to duty
cycle circuit 2425. According to one enbodi nent of the invention power
control signal 2453 and start signal 2465 may be inputs to duty cycle 10
circuit 2425. According to one enbodi nent of the invention two nodul es,
using forward power | ook-up table and conditioning circuitry 2421 and
reverse power |ook-up table and conditioning circuitry 2423 to convert
forward and reverse power readings to #Sabl e control signals and 15 fault
signals. According to one enbodinent of the invention a | ook-up table is
i ncl uded in re@é?ék?ﬁﬂ%m%? PBOKSTS BB e Ahd CortdiET oitn§erretit 2423 to
produce the outpuér veidrage 24i7gnaby riepr eseiputg tohengeasuped feyer se power

According to opgserhadi PBpt, 0f73 hea2D,iugntd QReeagddlAgk: Up &bl e in
reverse power [ook-up table and conditioning circuit 2423 |§ calibrated to

the di ode and ARPRIHIC8r fHIFhalEId o q’> may be an inpui bo dAs o 58 are
schemati ¢ db agsapmsalof 2a7pat | eptcposinti o ngnappaatiuse2492facder ding to one

25 enbodi ment. waérhﬁo!nn%aﬁﬂ(OQigrAaclcqﬁTH%ago peN&nenhgdi meat rofayt he

i nvention patient positioning apparatus 2492 includes arm supports 2493.
According to oh@dﬁﬁﬂﬁﬂiﬁgﬂﬁ'of‘¥ TARGRntP o paten ”5%§ifﬁbﬂgﬁb appar at us
2492 incl udes ¢cemtericsupperdr 2494al AZETY diayg beoannenB8@ epbbdizent of the
invention patiepbgpositioning apparatus 2492 includes base 2495. According
to one enbodi ment of the jnvention patient positioning apparatus 2492

i ncl udes htAd rest 2496. FBEEr dnd St & 5ﬁ@e8gﬁﬁﬁi$ﬁﬁ?agfOghéa?ﬂﬁ%ntion

pati ent positi enung apparataesd2dd2omaye Beboadewndsof dhpr opemkyomposi tion the

patient. Accor dipgo tf n@Neo ~ofd3 emSiHIQELIERE Ofhet NG VAV EH | QRcudccording to
one enbodi nent of the’invention arn1supgorts 249% gg%iforn1an angle (A) of
y

bet ween appr oxPHEIH V315 BRGrEES " and 3pyproR? Hitd FEGr 885 th center
support 2494. pompfdliing R60One Bcepbbidioneryt wafe tdwbopivent i @h, theccording to

one enbodi y@nt ; gf o 4then RUEDhh OPufl MrSYRPOEHS R4AP3i AR koM 8 angl e of
approxi matel y tmeny¥¥f|ve degrees with center gﬁggor According to
- .

t 2494,
one enbodi ment V8t+d9%e Favent ftm 2 EcEardhd s enmSECHEREY 0f° t he
i nventi on pat ente 16mpesinenoniodg tappamnatusi M oPaqueyn raveral dinersi on (B) of
aggrgxi maiel%/ tg%g&agnt:iq@;%_t &6 iag_t M\@te{hlﬁft_rntt%URvBQEEI&@%itaéﬁggfﬂj@g t]9 otnﬁ
enbodi nent o e inventjon patient positioning apparatus may further
i ncl ude a di spaé?ﬁ)laé“cﬁ??%?“‘ﬁﬁiofmé‘fﬁ%n)“%ﬁ”c%3ﬁgf“ag£%8h%?1délgu?§0 15each

patient. 20 vacuum solenoid 2315. According to one embodiment of the
invention solenoid control signal 2321 may be an input to
vacuum sclenoid 2315. According to one empodiment of the
invention wvacuum pump/drive 2307 may be connected to
vacuum solenoid 2315 by tubing 2427.

25 Figure 53 1s a schematic diagram of a
microwave control «circuit 2419 according to one
embodiment of the invention. According to one embodiment
of the invention microwave control circuit may be a pulse
width modulation (PWM) control circuit adapted to control

30 energy output at 2322. According to one embodiment of
the invention microwave control c¢ircuit 2419 may include
oscillateor 2304, isolator 240la, switch 2402, attenuator
2408a, bandpass filter 2404, amplifier 2306, isolator
2401b and directional coupler 2406. According to one

35 embodiment of the invention mute signal 2411 may be an



Figure 59 is a schematic diagramof a treatnment tenplate 2483 according to
one enbodi nent of the invention. According to one enbodi nent of the
invention treatment tenplate 2483 may be a flexible, 20 transparent base.
According to one enbodi ment of the invention a suitable treatnent tenplate
2483 may include a nunber of openings arranged in a predeterm ned pattern.
According to one enbodi nent of the invention each opening or group of
openings may be used to identify a particular 25 treatnent el enent.
According to one enbodi ment of the invention an opening or group of

openi ngs, such as, for exanple, device position sites 2487, may be used to
mark an area ofngihe thr gat NENErr egian nheseiappld eatoem2820ens ¢fo be pl aced.

According to ope embodiment .of the 30 e an,epem.Ng. 9L LGy oup of
openi ngs, such“% lm’(%r£ AR ECEHP ccnt £ QF%@%&EH? mar K yg 5489, may be used

to mark the skp'mtm*reﬁeemyecalpkﬁ|2@§t’-o‘fh1&Ih| Igfﬁrhﬁﬁfflf é‘&t‘:ﬁ?%"ezgg%r%y be to be
positioned. Acegrgh rlﬂaptlQCQf& enbodi meBtoafingheo | svwentriborniaentopeni ng or

group of 35 openi ngs for exa i - 84 -
mar ks 2485 Tray "be sgﬂﬁfon rrr“éLFEO‘f’%ve SKi'n AERe St eag?léeg?algs?gil?%]to be

i nj ect ed. Accoadtmglattgr@n@@@b@@rﬂnﬁﬁf’s@f HOWEX | ﬁi—‘/‘é‘?ﬂtloéﬁ EAPRREtIHY anest hesi a
under the centgjog, tﬂ@c@fﬁﬁl@n@oa@@étdﬂoedwu REr eRs & rivepr echi ctrabi | ity of

the outcome and reduce the am) n fgg gach Lg.eat ment.
According to oRB“RHhodi nBATE eC%I nven ?%nl%%g g "The t%rrpl ate may al so

be used to indstata hdwihany 6¢Cqmﬂant@1n8§el r?“‘é’ﬁda‘?*?“aﬁl Ry B¥ used
according i@ thgv@&ilohl o Obudhe 18r appldCadetecanrt faoaxi Idag. vaccording to

one enbodi nent the invention hgéffsbll n.the ltn%npjja&@e ﬁngggllgéﬂt for

exanpl e, | andnﬁ?ﬁw 49 §Rivent > 78F K ey Al used to align treatnent
tenpl at e 2493 wit hn¢ apeivErtion( SAERr o, pw &tanpl e24at 05, P4 éffpor ary
tattoos, skin tagss &Ki Be\;le‘ifsgl Ciﬁj,wehallbo]@@te&]tﬂlﬁé, esharcrmrﬁilmraokan)r nmol es) on

t he patient. i fi.ed, Y., Vi of a
medi cal treat rrﬁhfcucfet\ﬂycezquoo ‘iqﬁ’ '([gll S ugbgﬁéggeggagﬁ%\g?nﬁfvt%%one

enbodi nent 19f fhestitrivantiesarse nPetRs 20c&rBolrENt 2 THE AR on
il lustrated i ncE-Qurey6Q4ski ma}3dbrpst engages |pa>wren:sgmeochaﬁrbear1 2338. In

t he enbodi nent the invention illustg R, Fi.gur.e.60 derpl $, 1305 and
hypoderm s 130%9%?9 erz?ggge“iizll % t7 ssue clﬁB %ﬂ‘me 535 c n tﬁle enbodi ment of

t he i nventi on reverse power lookup table and condltlonlng ciycuitry
2423 may output reverse power reading 2435. According to

20 one embodiment of the invention forward power signal 2415
may be an input to forward power lookup table and
conditioning circuitry 2421. According to one embodiment

of the invention energy delivery on/off signal 2439 may

be an input to forward power look-up table and

25 conditioning circuitry 2421. According to one embodiment
of the invention power control signal 2453 may be an
input to forward power look-up table and conditioning
circuitry 2421.- According to one embodiment of the
invention forward powér look-up table and conditioning

30 circuitry 2421 may have an input to reverse power lookup
table and conditioning circuitry 2423. According to one
embodiment of the invention forward power look-up table

and conditioning circuitry 2421 may output forward output
power error 2441. According to one embodiment of the

35 invention forward power look-up table and conditioning



25 illustrated in Figure 60, skin surface 1306 is engaged in tissue chanber
338 such that skin surface 1306 is in contact wwth at |east a portion of
chanber wall 2354 and in thernmal contact with at |east a portion of cooling
pl ate 2340. In the enbodi nent of the invention 30 illustrated in Figure 60,
skin surface 1306 is engaged in tissue chanber 2338 such that skin surface
1306 is in contact with at |east a portion of tissue interface 2336. As
illustrated in Figure 60, a vacuum pressure nay be used to el evate derms
1305 and hypoderm s 1303, 35 separatingp derm s 1305 and hypoderm s 1303
frommuscle - 85 - 1301. As illustrated in Figure 60, vacuum pressure may
be used to el evat®:deymzg21305y aBdipypotieryirs b3@8rt sepaeat engmerm s 1305

and hypoderm s égl 3 from sg scl 6. 1301 t o, fQr.exanpl pn.Priateqtidpiscl e 1301
by limting or ellmnaln S he el'ectfomagnetic ener gy whi ch reaches

muscl e 1301. forward power PPCQUT‘JQS tgle anG‘AtiL?'I‘Hﬁ SAEER T S%sue profil es
and a sinplifieg diagr am@fc doreghic abwtr edigient2 e cac@3@nacoor di ng to

enbodi ment s of the inventi According to one emhodimept,of, t he
i nvention V\%vegu‘f dBHSEERB ?yOEBg% Jeﬁl'nc dgowave ui derantennap 2364.

According to ohebleniodi peniitépnie Cilﬁ%h‘ﬁyoﬁq%]r gty SHﬁ@‘h‘éthEw%ﬁ%r gy, such
as, for exanpl gowdd %ﬁ@ﬂ@-l/eZ@@eEQYdd’@rYCpeld adiraiad 44260 deraeirdidd05 t hr ough

ti ssue 15 head_2362 m"%?ggm%?n\é e,  for g)égg_p(jm (?f% ehngglgtrlajtleqlggapttached

di sposabl e 2365 AEC6r 0 One errbo e 1 nvention pedical
treat ment devi 8652300 wEyrt neiarde €469 ary KadBErt36E fHFYcE8Fthg pl ate
2340. In the epbediirentsnf. t hendcventd omoi ldnast embed rent Ficgur else 61 20

through 64, a peak t%ncgure b(izésforSlgéa%@I nr?%&peqklgg@upogggl@omer | oss

density or pea ‘ferrpera 'S genera iTst tissue regl on 1309. In
the enbodi nent aed ondit FRrERe] @qullttﬁ%t%‘%?tleﬂ“‘i FeEPERR &8VB1 tMFotyh 64, a
reduced. magni t ugle: siin@hcomyi thenifi@reiexanplye 2423 reducede SARor2brd educed

pover |oss density or reduced te er at hS .08 ted; inisecepd tissue
regi on 1311 wi f;“ﬁéfruervte ¥ Feddc ma %I F{;Jﬁlessab?ﬁ % tllsésue region 1313 and

fourth tiskbe fe‘gi‘bnslmas As H\‘F‘E%lﬁl&tge&ol P ﬁﬂbé’g“eﬁmi h?oubP® 64 dernis
1305 i s separ at gekddiom Byme@hemp 253031 byidQuidatiet fiacevek3@8povsri | | ust r at ed

[ Fioures 61,63 and 94,10t o1 ace, d90RIRY. eyl dep)j 7ed ascgusubstantially

straight line 137 1He pur poses ‘of ustration, howeyer, as
illustrated inti# g@PéP‘S‘ZL VPhtﬂiﬁ ua{*grtai]ssﬁ‘épreisﬁf‘éf*T“écé’rhTSO‘EeaﬁB{}e‘Be a
non-1inear, nNORedSRONEIHIQUS, AEBUEI gt 6F f ace whbohimet abSothecl ude many

20 invention each look-up table in reverse power look-up
table and conditioning circuit 2423 is calibrated to the
diode and amplifier in the circuit.

Figures 54 to 58 are schematic diagrams of a
patient positioning apparatus 2492 according to one

25 embodiment of the invention. According to one embodiment
of the invention patient positioning apparatus 2492
includes arm supports 2493. According to one embodiment
of the invention patient positioning apparatus 2492
includes center support 2494, According to one

30 embodiment of the invention patient positioning apparatus
2492 includes base 2495. BAccording to one embodiment of
the invention patient positioning apparatus 2492 includes
head rest 24%86. According to one embodiment of the
invention patient positioning apparatus 2422 may be used

35 to properly position the patient. According to one



- 86 - tissue structures and groups of tissue structures which cross and
interrupt tissue interface 1308. As illustrated in Figures 61 through 64,
hypoderm s 1303 |ies over nuscle tissue 1301. According to one 5 enbodi nent
of the invention electromagnetic radiation may be radiated at a frequency
of, for exanple, between 5 and 6.5 GHz. According to one enbodi rent of the
i nvention electromagnetic radiation may be radiated at a frequency of, for
exanpl e, approxinmately 5.8 GHz. According to one 10 enbodi nent of the
invention field spreader 2379 (which n&y be, for exanple a scattering

el ement 2378) may be | ocated in cool ant chanmber 360. In enmbodi nents of the
i nvention, such2esiimeRE S ARFI &VETHE B mHORERTY U0 B8% rACed T i gure 64
field spreadero23f2 fayehs ousedn lpportf orivexanplrermnsps eadlanth)f | atten
first tissue regi 9. _ln_t [ f ' N idd ustrated in
Figure 64 fi eI(ggsb%?géggrapffgxgggtﬁg)gge o?gf%%$§§gwﬁg€atggﬁr{ ejaSId and
flatten | esionde¥Sefedith fGen$ETt iS¥BRR T egf Th 1389%° r dihd®t% one
.enmbodi ment of &lwdiRventdOrhkhenZ2htdbeatddadraind esi ons,endodbnas;, for

exampl e, the |gaiqns; LLLustrated Lidour o8 5haihEougn. S4.0py de used to

treat the skin of patients. Accordirig to one enbodi nent o e I nvention
the creation ofPRESIBASEL U A t16e B85S, Wifthe PEEFHNEVPPY st rated in
Figures 61 throamggh 64admy-dhieg2boused kobdaimege @f dest rieyestiact ures, such

as, for exa”p'a?ccosr‘rgg%i 9bands | fudag nSKL N Qf tg\ep%.tnivgg%%onzca%atent

According to one enbodi nent of the 1nvention di sposabl e 3 1 ncludes a
nunber of ddvapREFéonind etnarasyus Actr diong Peve ohed EIPSdPRet! &t the
i nvention 30 vasinsipsesisure raythetevenbycvlicst Brhuiwddrasek4dier side of

tissue bi o Dargl s aZig ohener dhagalf.anG LA L 0, { . [uent on

vacuum pressure nmay bé even Istributed to tissue chanber 2338 and the
appl i cat or chaPfyeiio8yey WaPE4trEi bt ¥m MeYachrevied. ABELYH nd to 35 one
enbodi nent of éhwdsavent t@retusgcal saoshr efichablay be8¢hangedsstter bi o-barri er
2337 and \ﬁ%cuugg%‘a%?gf& nsures that tissue bio-barrier 2337 will conform
to the distal en applicator 2320 to prevent air _ bubbles from form ng
bet ween tissue bio-barrifé@u#837°%And 5t hé dfSteArRtéRd Gfagram of a

treatment template 2483 according to one embodiment of
the invention. According to one embodiment of the
invention treatment template 2483 may be a flexible,
20 transparent base. According to one embodiment of the
invention a suitable treatment template 2483 may include
a number of openings arranged in a predetermined pattern.
According to one embodiment of the invention each opening
or group of openings may be used to identify a particular
25 treatment element. According to one embodiment of the
invention an opening or group of cpenings, such as, for
example, device position sites 2487, may be used to mark
an area of the treatment region where applicator 2320 is
to he placed. According to one embodiment of the
30 invention an opening or group of openings, such as, for
example applicator placement marks 2489, may be used to
mark the skin where the applicator alignment features
2352 may be to be positioned. According to one
embodiment of the invention an opening or group of

35 openings, such as, for example, anesthesia injection



5 applicator 2320. According to one enbodi ment of the invention use of a
stretchable tissue bio-barrier 2337 and vacuum bal ance ensures that tissue
bi o-barrier 2337 will conformto the distal side of cooling plate 2340 to
prevent air bubbles fromform ng between tissue bio- 10 barrier 2337 and
the distal side of cooling plate 2340. According to one enbodi ment of the

i nventi on vacuum bal ance ensures that tissue bio-barrier 2337 is sealed to
both the distal end of applicator 2320 and the surface of skin engaged in
ti ssue chanber 2338, reducing or 15 elg4nating air pockets which can cause
unwant ed perturbations in the mcrowave field. According to one enbodi nent
of the inventiga-wvacpygm bakanee ensures tdwatk tirssuskibi owlparer itgre 2337 is
sealed to both_the distal, side of cogling.plate,2340, the s face of
skin engaged i A"ZU-5°48ue’ Thattber® 2338, “réduci ng or el iminating air pockets
whi ch can causemegiigenedoperoeir BEEnGAsN | H195e 3AE cRBIRIE SER ePRAST

Accordi ng to opge engdicient s of tide anf¥emd | aipestnes chhag tinssewsedi o-barri er
2337 ensur that it lLi.es 25 fl at against e _d] l..en i cator
2320. Acco?‘-?ii n@r?%lcotr?%lgﬁ%aﬁgrret%te 8?9% e ia%]\geﬁg{j%%@tﬁh%s%reng%?%%g}rier 2337
stretches to fotmd seubdacanfoal Eychw LAk ElEds i nPeFPbEInith e distal end
of applicator 2320inR6e0bdi Rget OnvRScanhadisrent afe tdwapilaventdon 30
stretching tissye hio-barrjer, 2337, creat n. r it .bet ween

ti ssue bio- bar?lse?’%f?; “and’ tlﬁélﬁfg?a()%eﬁgngfc’éag%lgi %g‘%%{r}’%%%.argccor ding to
one enbodi nent apfat heay npentisefl exeendingg thethr sPafief® off ap i cator 2320
into tissug chapgberca2338strhet ehasat | e rdndito- bies rimesd @837 @hd ensures
an interference fit._between ,-.88 - tissue bjq-barrier.,2337 and.the distal
end of applicat®t Z3306" Acordity t6 otnze etnt%%%a?rght s%fChtﬁ%'i ne%nti on

appl i cator 2320+arenlche lpedexded i areenth@aghpl 3454t 82Y chaifbér BSUp to
approxi mately 920 iignchesatnhaeotsipgngcé @ 4300 renhogharest (@fcht e, i nventi on
the distal end,.of applicator 2320 e tween. angd, :.030 and

pref erably appF%&ien’ga{?“é)Ilﬁ %%tfﬁolshcﬁeg@l?r%é F?E‘goﬁoes'c gﬁ%ga%s%gk?g stretch

ti ssue bi olbar Fekts.238R rarvptérsnte abpititerPEkancé FPLebet el he di st al
end of applicaperiddd.2320 and tissue bio-barrier 2337. According to one
enbodi nent of the invention the conbi ' : i nt.er it and
vacuum in the applicat or%%%uafr?be(iroc2%69%&%(1%11%5%gfé‘%%ci%f@f?o% ds and

wri nkl es whi chepdiigttl other e odevitcs n 23PPet thdbl &1EF3Sus BR®Darri er

152337. according to one embodiment of the invention. In. the
20 embodiment of the invention illustrated in Figure 60 skin
1307 is engaged in tissue éhamber 2338. In the
embodiment of the invention illustrated in Figure 60
dermis 1305 and hypedermis 1303 are engaged in tissue
chamber 2338. In the embodiment of the invention

25 illustrated in Figure 60, skin surface 1306 is engaged in
tissue chamber 338 such that skin surface 1306 is in
contact with at least a portion of chamber wall 2354 and

in thermal contact with at least a portion of cooling
plate 2340. Iin the embediment of the invention

30 illustrated in Figure 60, skin surface 1306 is engaged in
tissue chamber 2338 such that skin surface 1306 is in
contact with at least a portion of tissue interface 2336.

As illustrated in Figure 60, a vacuum pressure may be
used to elevate dermis 1305 and hypodermis 1303,

35 separating dermis 1305 and hypodermis 1303 from muscle



Accordi ng to one enbodi mrent of the invention biological fluids nmay be
isolated fromthe generator 2301 by generator bio-barrier 2317. According
to one enbodi ment of the invention biological fluids may be 20 isol ated
fromapplicator 2320 by applicator bio-barrier 2332. According to one
enbodi nent of the invention biological fluids may be isolated from
applicator 2320 by tissue bio-barrier 2337. According to one enbodi nent of
the invention applicator bio-barrier 2332 provides 25 isolation between

ti ssue chanber 2338 and applicator 23205 allowing air to pass but
preventing biological or other (e.g. KY Jelly) fluids fromreaching

appl i cator 232030Acear fll ngtiratedeireFbodienent wiuttherienvers Fon kgacuum

paf fl es 2343 and. &l el LoUS, At Belfl ¥aGUYE CLIE Uloderdd] hedy Lo | solate
bi ol ogi cal or ot her Tl ui ?roma Jflcator bi o- barrler 2332. ccordl ng to

one enbodi nent SﬁPalf%nign%ﬁrﬂ%rﬁoﬁeaBSn’E)YI?PﬁteFBhS ot 3 fiPRaFBF 15 obarri er
2332, a ci rcw 1805 tat ok Nexaeldm gidtedt tmizd4 &, 13Ec by baftihes02343 and t he

pl acement V@‘fﬂ%ﬂaﬁﬁﬁia%% 3&&%&%?&4‘&&@ tel;ll%rg@C%HHblbafrEL&%sZM?» prevent
|

back pressure appen, for exanple, when the vacuumis
term nated by #B#ticnd>FPhe vacuumtube to atnospheric pressure) fromforcing
bi ol ogi cal or other fl uiHsgumiso the apphbbat®r chanmberat2346isAccording to

~one enbodi ment i_?oPl1etshﬁpgn%’%f1%r#)99fﬁeqp|dh9&‘;¥£r{ o?'é?m&&hﬁrtr,%ﬁéﬁer{@y be a

hydr ophobi c fi Pter avaj om Harrington Plastics with a. pore si ze of
bet ween appr oxPREI® \? 3§01 AEFeFGTEL &° SHBCEREPEP P OBt e rs V6P Apbr oxi mat el y
.45 m cronet er 8ccdehiodithgoh® mcamsodl oentheofinvhet igwvertveowidd Appl i cat or

2320 includes g.oyghes 9hs@dvAt agRoHsd eahys deACGRELIRO bospne
enbodi ment of tﬁe |nvent| on antenna array facilitates the creation of

a | arge | esi onP6FoT%Yon ¥gi BR®w 1784 %If‘effgtl e Bt acéfént S Bppi't cat or 2320.
According to oaee@tnﬂmdlgﬁeﬂic ainetrhg, 1Hadhnwent fon exptphna macraya?355

facilitates the,cr %Bb@f rgdiﬁ,sédorlngg Y@ i@ aBBE OXi FEGe! xlgméty
OXI

mllimeters by app mllimeters in cross secﬁ% According
to one embbdi nﬁﬁ?d of 3¢heid r’i‘talyoﬁ’et' héO&r EXFTRYE ¢t cOHEPGRLIS Tesi ons may
be facilitatedabyadtepi dlspd2@bsei 2343 ngradcedbwave emeregpodieteneert wavegui de

ant ennas 2364 meamv%@l@@?ﬁrra@a/lc%§5§reﬁ%qrcdamaeoz@o@ gnpodiment of the

invention the creation of non-contiguous_|esions m Iltated by the

appl i cation of SAPEHBWaE BREr ghf Ot G P8lelCCEL L WRVE Ui TE ant elha¥'2364 in
antenna array 2bb@identAccordengntenicne clbod: nemd ofn cheurem/eﬂl on the

creation ofg 'e%ﬁmghuwer a BB LA fhy LeSSUS: ALREIACE s ase, 2336 may be
facilitated by t I'i cation of m crowave energg to se ectgrg vegui de
ant ennas 2364 Pﬂa‘érﬂoé’ﬁﬁal%ﬁsr g9 955k o AT GFPRF 6 e *EnBBF RERT of the

in first tissue region 1309. 1In the embodiment of the
invention illustrated in Figures 61 through 64, a reduced
magnitude which may be, for example, a reduced SAR,
25 reduced power loss density or reduced temperature, 1is
generated .in second tissue region 1311 with further
reduced magnitudes in third tissue region 1313 and fourth
tissue region 1315. As illustrated in Figures 61 through
64 dermis 1305 is separated from hypodermis 1303 by
30 interface 1308. As illustrated in Filgures 61, 63 and 64
interface 1308 may be idealized as a substantially
straight line for the purposes of simplified
illustration, however, as illustrated in Figure 64, in
actual tissue, interface 1308 may be a non-linear, non

35 continuous, rough interface which may also include many



30 invention antenna array 2355 may be used to selectively devel op | esions
where the user wants them According to one enbodi nent of the invention
generator 2301 includes a nunber of advantageous features. According to one
enbodi ment of the invention 35 generator 2301 will not initiate or wll

di scontinue - 90 - treatnment when it detects fault conditions such as, for
exanpl e, when: energy cable 2322 is not connected, one or nore cooling

pl at e thernmocoupl es 2395 or cooling path thernocouple 2326 are not
connected; tenperature neasured 5 at-ofe -or nore of cooling plate

t her nocoupl es 2395 exceeds a predetermined [imt such as, for exanple 45
degrees centi grasieye tsheutemser abdr eranwrasaf e serecopfyargrpatihidher mocoupl e

2326, OIvvhi c?oma},grg&ti rg;lg:dcatéiniggrg{ptt hQigggpe;g{ﬂg&aggl cp&jggagt chanmber 2360
exceeds a pr edet er m ne imt such a r anpl e e S
centigrade; t héfguﬁgaitﬁﬁl t7i A fﬁiqelﬁ?’ﬁ%‘%’; &éf Ir@@togar%losv\g{rﬁéxceeds a
predet erm ned RLiest oveuchmesslef orissvanpledl 19, 5ApEerdingActor dingg t o one

enbodi ment ©f the.diRKEAtd ORLEENEIAL08n 2304t Winbhndle kRdfdrabe Wy Wi ll 15
di scontinue treatnment when it detects fault condifions in the PWM servo
circuit such a8 FGrH2EXaf 8, PR Chfher *Bu 8P 1R cPOWEVE 2hEIh 2403 s
not mai nt ai nedswh téizn aAgredétrar rronede wimidowme povel tégt iofemiiomowave chain

2403 is not set:iRinBgAOONS rafii OWIBRALY HROVEH; Al of 2CQ rahesnave chain

2403 is not maintai ned within a predeternined range such as, for exanple
plus or ninus 9% &Et §x%?plfeq?%§£’é‘dm%%e&€%nq%§zrat 16°0 mrge??e%rieed to
forward poler emasiimedtatt dilrecinivenal o dlpildr spygBleax @édls eghistredet er mi ned
limt. Accordipgytge 0ng23xerbodi Mefda @b ihe dinMRARI op7genenatmr 2301 wi'l |
not initiate o; Wil 1. di SCOHltI nue_ treat rgeG%t V\gen rlngodq%tg gsog at%let condi tions
such as, for exdFHi€ *BhER7 e PAFR®of° Lenpdf atths "iér2ale of decrease
measur ed at onénvintipre ofudooldmng ploat e ekheprmcouplees epBISingantcool i ng path
30 t hernocoupl g1 2325 eXee60F;:3uPL eftetres 1A Redebddy ka7t heyr Bkeuddicr ease or

decrease of. te erature rrea}asursed at one %ttrreorefi(r)f co%lsiuggrgliaotne
t her mocouptes rT§95 3r &8 %ig SPAtH taﬁlgr FORBUP 8472305 EXEebds 4
predet erm ned EF3931. IAcEoY dimhgdineronef effsodnremtiosf it hestiravetitiron gener at or
Figure 64 field spreader 379 may be used to, for example,
spread and flatten lesions formed in first tissue region
1309. BAccording to one embodiment of the invention the
20 creation of lesions, such as, for example, the lesions
illustrated in Figures 61 through 64 may be used to treat
the skin of patients. According to one embodiment of the
invention the creation of lesions, such as, for example,
the lesions illustrated in Figures 61 through 64 may be
25 used to damage or destroy structures, such as, for
example, sweat glands‘in the skin of a patient.
According to one embodiment of the invention
disposable 2363 includes a number of advantageous
features. According to one embodiment of the invention
30 vacuum pressure may be evenly distributed to either side
of tissue bio-barrier 2337. According to one embodiment
of the invention vacuum pressure may be evenly
distributed to tissue chamber 2338 and the applicator
chamber 2346 when equilibrium is achieved. According to

35 one embodiment of the invention use of a stretchable



35 2301 may be capabl e of delivering output power in the - 91 - range of
40 to 100 WAtts. According to one enbodi nent of the invention generator
2301 may be capabl e of increasing or decreasing output power in increnents
of 5 Watts. According to one enbodi ment of the invention generator 5 2301
may be capabl e of maintaining an accuracy of plus or mnus 3 Watts within

t he out put power range. According to one enbodi nent of the invention
generator 2301 may be capabl e of maintaining an output frequency of 5.8GH
pl us or mnus approximtely 25 KHz. Aggording to one 10 enbodi nent of the
invention chiller 2310 may be capable of controlling the tenperature of
cooling fluid 2361 Wt Biph @ ikanges OfanaPpiaxinBhhyce Bnborappmexi mately 600C

with an accuracy of approxi mat or nu 0 corglilng to one
enbodi nent of n9§£5m5ﬁlT% Bée |nven??{$93§%%h§eé&%.gagleﬁi posi ti oni ng

procedure Accoambhugatgroﬁé2@nﬁ9dmweﬁ@n©faarpbééhbﬁﬁefﬁﬁ%oFQﬁWﬁﬁgto t he
i nvention a Pabd€lenMRY s Dee POSI-bhonesk i 183 WA REepasstdlonsndausitng, for

exanpl e, ient positio apparatuys 2492. Ac 0 Qn nbodi ment of
a 20 proce re‘ﬁgﬂé?BPﬁgg%g@theg?ﬁ@éﬁtlo%oaoﬁgtggﬁ Jjﬂ‘ganttbo(}|o§::~:|%t|oned by

posi tioni ng t henpattiient bse arind ctexposdlchdigri¢ IR oBYrridr Xdnpl e rai sing
the patient's Qﬁcﬁnwaa'EQuﬂllﬁé:la@ﬁet bes ks emt sikand wigenri-het rz3sgad.

Accor ding to one enbodi a, pro ceor t R4 nvention
the user may |ﬂEHtFF§ egé?alSta? nar s oﬁqkﬁgpﬁﬁflgﬁtgs axi |l a.

According to oneﬂeﬂ@odumeﬁmbbﬂea 9¥@Eeﬂvﬂénacé6¢dﬁﬁ@ E55¥4fe ¥¥\enti on such

| andmar ks 1@y Besrife@r 28XAME chih 8t a1l Eeaklas cs6aisy @naethezad.ndi vi dual
characteristics. According to on nbodlne t ce according to
the invention STRHIRAHEr K& e B8 ﬁgﬁ%ra? &%u5|n§?n€%$]e§%£ﬁ1 e, a pen

per manent rnarkEﬂlamgetamsunysothqﬂnﬁhﬁsqﬁ:@FPTQ@HIHGF5933ﬁk1?nﬁeﬁled to

According to opgierhediimial 8fd tdieappvieatboreibbeaddvaatsuafatacitudes a

treatment roadipp; ACCordlng.! O35, RIROL! M5s OF AdRLefgdue according

15 eliminating air pockets which «can cause unwanted

perturbations in the microwave field. According to one

embodiment of the invention vacuum balance ensures that

tissue bio-barrier 2337 is sealed to both the distal side

of cooling plate 2340 and the surface of skin engaged in

20  tissue chamber 2338, reducing or eliminating air pockets

which can cause unwanted perturbations in the microwave
field.

According to one embodiment of the invention

stretching tissue bio-barrier 2337 ensures that it lies

25 flat against the distal end of applicator 2320.

According to one embodiment of the invention tissue bio-

barrier 2337 stretches to form a substantially

wrinkleless interface with the distal end of applicator

2320. According to one. embodiment of the invention

30 stretching tissue bic-barrier 2337 creates an

interference fit between tissue bio-barrier 2337 and the

distal end of applicator 2320. According to one

embodiment of the invention extending the distal end of

applicator 2320 into tissue chamber 2338 stretches tissue

35 bio-barrier 2337 and ensures an interference fit between



- 92 - once the patient is positioned and suitable | andmarks are identified
or generated, the |landmarks nmay be used to create a treatnent roadmap.
Accordi ng to one enbodi nent of the invention a treatnent roadnmap nay be
created 5 using, for exanple, a tenplate such as, for exanple, treatnent
tenpl ate 2483. According to one enbodi ment of a procedure according to the
invention treatnment tenplate 2483 nay be used to identify the position of
vari ous roadmap el enents of the treatnent regi nen. According to 10 one
enbodi ment of a procedure according fgghe invention treatnment tenplate
2483 may be used to mark roadmap el enents in the treatnent region, such as,
L or egarml e, tthi.ess%ﬁi) ﬂ:%j&ﬁ@rtrtﬂe%’afjﬁu§n@lj@ﬁeﬂi§télf g_tqbeofc ra@%mor_r egi on.
ccording to one enbodi nent. of a procedure,according, to. i nvention
such el ements 1Y i nchudediP8r Exaisl & 8§ém%?t n%Jrf eglé%esl{’ﬁ%’;sggonl nj ection
sites 2485 andapmigcetonped@emige bposicckonedi Ltoto 2487, 2aREEHFHIATY t 0 one
enbodi ment of g, pEacedure agcyRbRthdR1bhepdonyeaidson sedrdaghenmnt s may

i ncl ude, far exanple, ‘one orﬁ&r{ire anest hesi a 20 injdecEi negjjt es 2485 and
one or nore apPls cHERIPEEEerfdnt thtr R 3989-ONAcERT dihg 10 Sne erbodi nent of
a procedure acagarldicagot 023ie nawewntticon Secheet eper sarrmy- 3clante, for
exanpl e, one ogrgm&gb% 88t B ddlyeCh1 PN nSht £Sin248bi &l eRgmedr nore

| andmar k al i gnnent nmarks 2491 (whi ch_ma% be, 25, f39r .exanple tattoo

al i gnnent nar k638 AScSEARRG t BEONE EABobF HerTE 6F°4 Procédure according to

t he invention inteatmeatcd eifpl dieew2483thaydbetadosing ehedradietditdentified or
created | annegiess i4hd hes ddigatyiBnbaf£0H,0M PI4.0r hecsmIikigG ot heneposi tion of
the roadmap el enents on 3Q the patient's sl%n. Ac ordé.noq! tg-one enbodi ment
of a procedur RO hg Fo the iAVERLTBh MBT kSAGERTTTYI ng ™t he roadmap

el ements nmay binussddrémcdyfithanghysiceimnin oty deotitater e GR#HEIRT r egi nen.
According to ongenbodigent of r appErcedur® 135 ageordiingiéo thecH nvention in
sone i nstances,

_there may, - 93 - be a tjne period, such_ f exanpl e
sever al \/\/eeks,mt?é“tt\/\éélﬁmf"%es&t ﬁﬁﬁ‘t‘%,l%ﬁftﬂet?}é % J‘?éeuqet’JilfDrJ‘é) ?%jér?o%)vi si on of
addi ti onallf@anesiivesia prior to continuing to treat a treatnent region.

According to one enbodi RRLQ{n@ & RheCedEaee0sd g tiavkheidmventi on
where there has been an event or S tIm';ni Ingaetsuffi renpve or
o]

passage ien
obliterate previdqgrsAiydnards é‘&f‘yng? k]ss_oliag‘ﬁ?i fyi'n ﬁee_n?ro%é)rjfa%ﬂseferrent s, it
may be necessary toeneeatest ablipshattieze Adtks, bypcceorirekaipl el i gni ng
treat ment tenplaiihfn2488 whih ipvevi ousinididentif i eduils generad ed

| andmar ks .and re-marking the skin_ usi treatnent templ.at Accordi ng
to one e i nEHt 5fdat %@é’ﬁgi"‘éataocrcgggpnﬁyt%)%ﬁﬁéza%%ggonaoi %ﬁggﬁ%rt ogr aphs of

the treatment 2¥ji.on heyoEngsde tochedpagénertt eforchal iigNePEER nent
tenpl ate 2483 biclogical fiuids may be isolated from applicator 2320 by

tissue bio-barrier 2337. According to one embodiment of
the invention applicator bio-barrier 2332 provides
25 isolation between tissue chamber 2338 and applicator
2320, allowing air to pass but preventing biological or
other {e.g. KY Jelly) fluids from reaching applicator
2320. According to one embodiment of the invention
vacuum baffles 2343 and circuitous path in vacuum circuit
30 2341 help to isolate biological or other fluids from
applicator bio-barrier 2332. According to one embodiment
of the invention the combination of applicator bio-
barrier 2332, a circuitous path in vacuum circuit 2341'.
vacuum baffles 2343 and the placement of vacuum passages

35 2333 before the vacuum baffles 2343 prevent back pressure



15 for subsequent treatnents. According to one enbodi rent of a
procedure according to the invention once the entire treatnent regi on has
been treated, areas which require touch ups nmay be treated by, for exanple
using a touch-up tool 20 which treats only the areas which require touch
up. - Accordi ng to one enbodi ment of the invention the

i nvention includes an anesthesia procedure. According to one enbodi nent of
a procedure according to the invention treatnment regi men may include
anesthetizing 25 at least a portion of 82he treatnent region. According to
one enbodi nent of a procedure according to the invention where the
treatment regi tehi¢hcradedanpest héer zeigmette aral t Bhheves st el anest hesi a
InjECtIOP Sltese2£ﬁ5nﬁﬁ &ﬁeakmﬁmhgteﬁg|&EQu@ﬂ8ﬁﬂﬂEYUbﬁaﬂﬁﬁ@hbeutdentIfy and
mark 30 | ocatigns_in.t treatnment re ere apest i

i njected. Accof':”c’leSnsgurte %ﬁe eﬁ%rcd‘nﬁerbfgh lC\,\,qr 6ce g)rqeer a@?&r%al ?\g&?o t he

i nvention suit &bt eareiésehesichambehtZ 3t hcl @@éolfci“d’@c’a@ rfdeo PrPQHBERT ne Wit h

epi nephrines Ageotdi ngn{i&tﬂﬂﬂ aﬁppmamamt p@b- @aﬂrlQQ'edUBB aagaouséjlang to 35 the
i nvention anes%hgro %o”?)é ”L ecte gt o] ftmm nap2f hgutaneous | ayer.
According to ond o] rren proceddr e "accor di nggtto thé rnvention
suitable |i docaiLWe cHrEens iz |Oén§e¢1m;en| ARPARKE 20611304 1484 @omBYE S 0| ut i ons of
li docai ne. Accerdling hoceste eF0dE r@ﬁro@&m@tempcedurﬁﬂ:&naes% ding to the

i nvention suitabl e epi neghégr% cop centrat ggsmerr%y gl ud v%ml,lér? 100, 000
solution. According to oné e 56di rren a pr ocedure accor ing to the

i nventi on 5Qit AP daypsct 20 pdneerdrs nﬁy haeberde ofi ngdBiToERe RS
infiltrative patiQims. Aﬁ@@dsld:llrﬂlg to one ekBoamodi BENthefirepeosedur e

according to the invention in.ong tregttngsntt,heanest@gsr{ a caonsisting of 2%
| i docai ne with® eplnephrln N f(‘fdb oncentrat ron may “be®Tfj ected into

the treatnent tegion at AERLPRINEEDHIENY | ansiaplappleseneiitel 9L . 4 cc per
square centi neagplilcht2rcesper SAl:éosmta;r ecCeditd NRiRIES he@f SKI phsurface in

the treat nnt {eqlgn ,AcGRLdLNg Lo, one enbadipept. o, A pracequie according
to the i nvention a surtable Vol anestnésia nay be approximately .3 cc

per injection 3itesidy wn Wppld GRPsP*Hitatelan t&hféﬁn’alldflrffﬁ)‘;"eQ%Wl ncl udi ng
20 four waveguhgierankensas 230ht AREOLOhdi@rk0 ene enbedi nertieh. a procedure

according to the i nvgﬁt{on Aanesthesia in eclion, H&s tggy%%%t 9si tioned

under the center o e apert ure of wavegul de an énnas cordl ng to
one enbodi nent °bf Canbwﬂféﬁurhesa@éérdiaﬁg b@b facilitated by rapldly

20 switching microwave energy between waveguide antennas
2364 in antenna array 2355. According to one embodiment
of the invention the creation of non-contiguous lesions
may be facilitated by the application of microwave energy
to selected waveguide antennas 2364 in antenna array

25 2355. According to one embodiment of the invention the
creation of lesions under a portion of tissue interface
surface 2336 may be facilitated by the application of
microwave energy tce selected waveguide antennas 2364 in
antenna array 2355. According to one embodiment of the

30  invention antenna array 2355 may be used to selectively
develop lesions where the user wants them.

According to one embodiment of the invention
generator 2301 includes a number of advantageous
features. According to one embodiment of the invention

35 generator 2301 will not initiate or will discontinue



25 the invention approximately 10 cc of anesthesia may be used per axilla.
According to one enbodi nent of a procedure according to the invention
approximately 20 cc of anesthesia nmay be used per axilla. According to one
enbodi ment of a procedure according to the invention a 30 m ni num
concentration of anesthetic may be approximately .2 cc per square
centineter or approximately .15 cc per injection site. According to one
enbodi ment of a procedure according to the invention in order to mnimze
t he amount of fluid injected and, thusothe changes to the 35 tissue
dielectric properties caused by the anesthesia, it - 95 - may be necessary
to utilize speciadtimed aneﬁtmeskaecoaa@mﬂtat&mmsiosachnaspsfofoexanple 4%
l'i docai ne mnthe%m%%flogh eggpgf %? 20£s %“&Bﬂk&@@a %Mb&h:”ay reduce

the total amount anest heti ¢ , _for exanF Ra}b
According to ofierentridiimentlérea tb?’ﬁ?f’é?&ti?ée%lc%%grsdlorfg ©g1the PAYENti on using
addi ti onal aneshé@Sicauphy SpkKeate tfie estelegyedDrempyathye acraessed he t ar get

tissue, ands my,redyce Jhrﬁo%e' EFL Itbi Yol o} 116 CHEE G BYpTEAUSe the ener gy

density in a given tissue Accord g to one
enbodi nent of ?h@eedrﬁ/éntnr@ﬁieﬁﬁ@n}qﬁﬁeﬂt%ﬁ FHEr wifes 7 reeié gt et or properly
positioning andappddsCatati@dafd; Aﬁé%dﬂg&gat@r@ﬁ@a@ﬂb@ﬁldﬂéﬂbobinﬁa procedure

according 10 { becl WeALEaD.LIe 5l T 6RLAPy/ $Y' FEA RN UGk e | ! ude

positioning th ment “appar at us suc for exanp %?gpl i cator 2320
an di sposabl e EBWW@F@an ofr e 2BE t (BATRE | nzf’ﬁ% t?’é%ef nt % egion,
acquiring 10 ssgeeddrer@he@xanple tussuaschaoberex2888c 4Si miggréoy exarrpl e,

vacuum vau'SIEE&%&gf%getrEﬁ%ﬂé1QSt@gufg lﬂ %ﬁgliffg%UQBOgy’réfgécé%kﬁ”ple

exposing it to mcrowave energy from applicator 2320, and rel easing the
acqui red ti ssuBSVey, eﬁé?e%&aﬁpl@r?%ﬁﬁﬁmhﬁﬁ%a&ﬁﬂh?pré§§ﬁré“?roﬁ?Tlssue
chanber 2338. Agaffidi,ngot® wate senbadiarenhg afo anprotedinen@edotise ng to the

i nvent i on 25 t be, {(eaLENL, ARRGL LS Mt Neteather e mvediio a new

treatnent area w he treatnment region and the_ procedure repeated as
required uhtil dfperaraRe tigpémereathen, 1Ynde£efﬁﬁlfﬁgﬁtéﬁ%g%RIQ?ﬁef of, has
been treated. Ascorh Rgrio @Jnﬁnﬂlttbedtm obrtdearpiventhaan aswehe 30

Lreat ment appagg,g Uz 'nﬁdR%%Qefél—Parﬂnp%bE' 90 1O RRShthAbq LhenIadmap
treatment marks nmay be Uuse align the treatnent apparatus ?é/% unt r eat ed
at

ti ssue. Accor dPﬁ%d%tc?r@hEe‘édﬁd‘d"loﬂenPo"b?r th& Pﬁ\f&lrﬁrob'ﬁ odditEp? ment
mar ks nmay al soibe risgsedsdt0 ensnie Hhahst iogsusonmantihe doweat et 85 region i s

treated i'EH? pk?&%ﬁdgug n@ﬂa?ﬁngﬁb%e'is not maintained within a
predetermined range such as, for example plus or minus 13
Watts of requested power; the ratio of reflected to
forward power measured at directional coupler 2406
exceeds a predetermined limit. According to one

25 embodiment of the invention generator 2301 will not
initiate or will discontinue treatment when it detects
fault conditions such as, for example, when: the rate of
temperature increase or decrease measured at one or more
of cooling plate thermocouples 2395 or cooling path

30 thermocouple 2325 exceeds a predetermined limit; the rate
increase or decrease of temperature measured at one or
more of cooling plate thermocouples 2395 or cooling path
thermocouples 2325 exceeds a predetermined limit.
According to one embodiment of the invention generator

35 2301 may be capable of delivering output power in the



- 96 - According to one enbodi nent of the invention the invention includes
a procedure for creating a lesion in a patient's skin. According to one
enbodi ment of a procedure according to the invention proper positioning 5
of applicator 2320 nmay be inportant to obtaining the desired tissue effect
when energy is applied. According to one enbodi nent of a procedure
according to the invention when applicator 2320 and di sposable 2363 is

pl aced against the skin surface, tissue may be acquired 10 by pulling
tissue into a tissue chanber 2338. Accerding to one enbodi nent of a
procedure according to the invention tissue acquisition may be acconplished
by, for range of 40 to 100 Watts. According to one embodiment of

the invention generator 2301 may be capable of increasing

or decreasing output power in increments of 5 Watts.

According to one embodiment of the invention generator

5 2301 may be capable of maintaining an accuracy of plus or

minus 3 Watts within the output power range. According

to one embodiment of the invention generatér 2301 may be

capable of maintaining an output frequency of 5.8GHz plus

or minus approximately 25 KHz. According to one

10 embodiment of the invention chiller 2310 may be capable

of controlling the temperature of cooling fluid 2361

within a range of approximately -5 to approximately 600C
with én accuracy of approximately plus or minus 2.50C.

According to one embodiment of the invention

15 the invention includes a patient positioning procedure

According to one embodiment of a procedure according to

the invention a patient may be positioned in a supine

position, using, for example, patient positioning

apparatus 2492. bdccording to one embodiment of a

20 procedure according to the invention a patient may be

positioned by positioning the patient’s arm tc expose the

axilla, by, for example raising the patient’s arm and

placing the patient’s hand under their head. According

to one embodiment of a procedure according to the

25 invention the user may identify, or generate, landmarks

on the patient’é axilla. According to one embodiment of

a procedure according to the invention such landmarks may

be, for exampile, moles, freckles scars or other

individual characteristics. According to cne embodiment

30 of a procedure according to the invention such landmarks

may be generated using, for example, a pen, permanent

marker, a tattoo or small sterile India ink mark.
According to one embodiment of the invention
the invention includes a treatment recadmap. According to

35 one embodiment of a procedure according to the invention



exanpl e, creating a vacuumin tissue chanber 2338. According to one

enbodi ment of a procedure according to 15 the invention once tissue is in
ti ssue chanber 2338, mcrowave energy nmay be radiated into the tissue from
the distal end of the treatnment apparatus. According to one enbodi nent of a
procedure according to the invention at least a portion of the radiated

m crowave energy may pass 20 through the epiderms and derms and, at |east
a portion of that mcrowave energy may reflect off of a critical interface
in the skin, such as, for exanple, theydermal- hypodernmal interface or an

I nterface between the derms and a gl andul ar region. According to one

embodi ment of 8,25 tREOSRAUNLE AF GREME NGhetiOaddi@ul fMERL L HMtndg k& aeOVAvVE ener gy

's radiated info the;agauired.disgye nd (8ld8eks QI O used o

create a treatment roadmap. According to one embodiment

of the invention a treatment roadmap may be created

5 using, for example, a template such as, for example,

treatment template 2483. According to one embodiment of

a procedure according to the invention treatment template

2483 may be used to identify the position of various

roadmap elements of the treatment regimen. According to

190 one embodiment of a procedure according to the invention

treatment template 2483 may be used to mark roadmap

elements in the treatment region, such as, for example,

the axilla with various elements of the treatment region.

According to one embodiment of a procedure according to

15 the invention such elements may include, for example, one

or more anesthesia injection sites 2485 and one or more

device position sites 2487. According to one embodiment

of a procedure according to the invention such elements

may include, for example, one or more anesthesia

20 injection sites 2485 and one or more applicator placement

mark 2489. According to one embodiment of a procedure

according to the invention such elements may include, for

example, one or more anesthesia injection sites 2485 and

one or more landmark alignment marks 2491 (which may be,

25 for example tattoo alignment marks). According to one

embodiment of a procedure according to the invention

treatment template 2483 may be positioned using

identified or created landmarks in the treatment region

prior to marking the position of the roadmap elements on

30 the patient’s skin. According to one embodiment of a

procedure according to the invention marks identifying

the roadmap elements may be used to by the physician to
guide the treatment regimen.

According to one embodiment of a procedure

35 according to the invention in some instances, there may



the critical interface, a standing wave nmay be created which results in a
peak SAR region in the derm s adjacent the critical interface. According to
one enbodi nent of a 30 procedure according to the invention tissue in the
peak SAR region will be dielectrically heated, damagi ng or destroying
tissue in the peak SAR regi on and generating heat which nmay be transmtted,
t hrough, for exanple, conduction or radiation, to surrounding tissue,
including 35 tissue which underlies the critical interface. According - 97
- to one enbodi nent of a procedure accpyding to the invention his
transmtted heat may act to danmage or destroy structures, including, for
exanpl e, S\é\/eat kﬁ]@ éngﬁ@rpeg%a, f ohdr Calsefﬂw)beCékﬁﬁb]jeP delrerpat hedfs,t he
transmtted 5 heat. According to o enbodi ment. o r e according to
the invention ??ﬁ??ﬁ&nﬁ@%ﬁ?ﬁﬁ@gﬁeds %?i?ﬁ%”%Sﬁh§ﬁ9?%€%ﬁﬁ§éggﬁg§g€§§ augnent ed
by direct dielettadddthestl rgpectussid pyiey ditsfostivh ref tAi EFdtave ener gy

into the damaged disste rehesor di RGcboune rbedi nedoddeat 18£praocedur e
according to the invention tissue mage in the_epi ' per |ayers
of the derm s PEEFPFAGIFPEM S P gg%r%%l"%?t Oﬁe???%ng%{g[ zégg?t%? may be
reduced or eliannated by, af opsexamplie tisontrbiidisgtt ke reRPEr &ture at the

surface of the,gacaui hed Liseitiis1ACCRABENGED ndk® identifying the
roadmap elements, it may be necessary to re-establish
those marks, by, for example, aligning treatment template
10 2483 with previously identified or generated landmarks
and re-marking the skin using treatment template 2483.
According to one embodiment of a procedure according to
the invention photographs of the treatment region may be
used to help generate or align treatment template 2483
15 for subsequent treatments.

According to one embodiment of a procedure
according to the invention once the entire treatment
region has been treated, areas which require touch'ups
may be treated by, for example using a touch-up tool

20 which treats only the areas which require touch up.

According to one embodiment of the invention
the invention includes an anesthesia procedure.
According to cne embodiment of a procedure according to
the invention treatment regimen may include anesthetizing

25 at least a portion of the treatment region. According to
one embodiment of a procedure according te the invention
where the treatment regimen includes anesthetizing the
area to be treated, anesthesia injection sites 2485 on
treatment template 2483 may be used to identify and mark

30 locations in the treatment region where anesthesia is to
be injected. According to one embodiment of a procedure
according to the invention suitable anesthesia might
include lidocaine or lidocaine with epinephrine.
According to one embodiment of a procedure according to

35 the invention anesthesia may be injected into the



15 enbodi nent of a procedure according to the invention the tenperature of
the acquired tissue nay be controlled by, for exanple, passing a cooling
fluid 2361 through the distal end of applicator 2320 adjacent the surface
of the acquired tissue. According to one enbodi nent of a 20 procedure
according to the invention the tenperature at the surface of the acquired
ti ssue may be controlled by, for exanple, cooling the skin surface prior to
appl yi ng m crowave energy, cooling the skin surface as mcrowave energy is
applied or cooling the skin surface af4er- 25 m crowave energy has been

appl i ed. Accordi ng to one enbodi nent of a procedure according
to the inventi subddtenpeeseltyepr.océduredimy e @afd ewbiodénént crfeat | ng

desirabl e tissyg, &ffect ScddkdTREYed VRS i9leskidh shehydi ngabunan, porcine
and manmal i an. 30 According to one enbodi nent of a _procedyre afor ding to

the invention V\H’f@:r?“ttrré‘é’c‘i"ﬁgmﬂﬁn’rr‘hq]él 6t her Fhah? rﬂﬁw&?ﬁss%]r“t\hﬁﬁﬁ eating
different di seasssaieendi A¢ansiion toeatdarentoodégennsyt therprededur e nay be

modi fied bys using,a;0gdi fibed dieat iRt L 6IP! 8l fe 2 LT 6aligepnt{fat ment 35
roadmap. - 98 - According to one enbodi nent of the invention

the invention FRIBASEEEY RBHUFBFGE Wi hg 2B YV &P adCdPEi MYy to the
present i nventA@cfnrdAngondlcn@ eabotigneanbodi amgtocefivae pracediune wccording to

the invention jj.5 &Je%%&aﬁng&%l@gl H@cpwéeggt%ge% vVapippse pover, time
and cooling terrperature settings and algorithns, as wel F as ot her

variabl es, e. g**¥l &B&Fr PErt Gt % ﬁt?r‘f'%erﬁﬁy bREUREG B o et at
accept abl eleI | emigalimeut cofres pricedui pgcdodione tenbbeli irerintobn aimpr ocedur e

according to 10,4 Re.LAYGRLT QR UNASCLRLAR) & Gl BiECH 1qugs£l%sw9@ul d include
severe skin danage. Accor ding to one enbodi nent of procedure ciélccor ding to

the invention $NEFENERBRI AN b 113~ EPF n?%“aﬁlqwr?‘é}%é?ﬁy Ibﬁndnﬂﬁ?}'ﬁ amage to
t he epiderm s omtaupper tdeamehtofrephen t aeatamnuns ubpeotit rpeigns hwman or 15

ani mal ). Accor ging,4 Q. 008, erabeglg@ptsq%r@ pAceduee pcoordi pgrtp the
invention severe skin darmage may Include severe hurns and blistering of the

skin. Accordi nga4i o ﬁﬁnéhﬁ%ﬁqﬁ?énto%fsﬁnpr%trgdﬁ?e 1BcdBFdini§et8%the i nvention
unaccept abl e ctéqicaal olsxtmmi&sqcmul driencinideiheoss of 20 rphysdes integrity

(i.e. ulcers or.onan n§0r€§ whicch scouhdid-ead tauipfecd i QR)wRE Visible
scarrl ng of the epi der nal | ayer. According to one enbodinment of a procedure

according to tFREIHGENT IGH GRaBITABPEE i'Ai CaIPTut RORES ot & i ncl ude
aest hetic al t efat iagn apblfdrecgkivi tivhig hamegnn25 airned ugi#h 5 dinsphéarsd ng

appearance@r axt UL eHanges Jheohhss t regyed Slheéoam'n%h ape andirect
result of the application of m crowave enerqgy, |ncI u %ﬁ%{%er manent
Sat

aesthetically 1 B58F gt cRakgaSe Y T of Ut lBH P&t es and

per manent aestdeidtbakiy ThBpltéasi Agtes may be pOSltloned under the
center of the aperture of waveguide antennas 2364.
According to one embodiment of a procedure according to

25 the invention approximately 10 cc of anesthesia may be
used per axilla. According to one embodiment of a
procedure according to the invention approximately 20 cc

of anesthesia may be used per axilla. According to one
embodiment of a procedure according to the invention a

30 minimum concentration of anesthetic may be approximately
.2 cc per sguare centimeter or approximately .15 cc per
injection site. According to one embodiment of a
procedure according to the invention in order to minimize

the amount of fluid injected and, thus the changes to the

35 tissue dielectric properties caused by the anesthesia, it



30 pal pabl e changes in skin texture. According to one enbodi ment of a
procedure according to the invention aesthetic changes which appear at the
time of treatnent or thereafter which resolver with tinme may not be

undesi rabl e aesthetic alterations. According to one 35 enbodi nent of a
procedure according to the invention in - 99 - treatnents using the
present system damage to fat is expected but not at |levels that wll be
detrinmental to a treatment subject. According to one enbodi ment of a
procedure according to the invention_ugacceptable 5 clinical outcones could
i ncl ude damage to | arge bl ood vessels and nuscl e. According to
one enbodi ment ,0f @.Pr PSR yackor di Ngi 40 EPecidIveBli ameathesid reat nents

usi ng the present system apocrjne glands en, present) in. 10
der mal / subder mBPP Gt EFF R T esgj’lcbna%f ff’ﬁee’fagmé)afen%ntlléffgez%igﬁkgelappear

abnormal when eonpEr, €d0tcorcentrotioni s§pisapptias, MEcHr BBngeeBcdne

embodi ment of @, pr egedur &,RCRET Gdad & thide: kNvant iomisabit edy,tr eat ments usi ng
the present system_  eccrine gl ands gdﬁlhen resent )e i gdmgngjof
der mal / sub-Yer &I Ry er FakE r egh O S “Phe r 8AE nent “Site shoul d appear

abnormal when pospahed taocconiroltd igsueimmmplien. uabtbraldigienabne

embodi ment of Qn@é&(\e%qgrﬁaﬂcﬂreq.ljnghé Q—mtet}.gyi Aventkenl af doskr ead ment s usi ng
the present system gland structure shgﬁl e structurally 20 gpdified.

According to oRR-Ebodismdr 6 %a"Br o&EHUTe BRToT Ty

ccording to the invention after
treat ments usi agetdie byr eséntimy shengnekuyagensbthdinr af S1V9¢lté§Sway be a
desirable f@esult as, it may aid in permanent hair renoval. According to one

enbodi nent of a procedure 25 gccording to.the inventi 1 et i s
initiated by positioni ng*appid@dt 5¢ ‘?rg:?(?m(%’\?g%m i s&%ekﬁg Jbr{e"%?lﬁ:egggt;led.

According to ombeenbodintenh ofinal ptocedur rRCEORER ngfo tAFEPERYENt i ONn

treatnment is cgptinuednly &1 Gkbngesiart 2bpgt on R4GAdiagi nid i ahe suction.
Accordi ng to one 30 enbodi nent of

_ ] 0 _ a _roced re acc rdi.g . Lhe,Lnvention
treatnent is CSHJE’?W&thfa?:d:i.ﬁoﬂeﬂ’ér%)la%% Y9 CRanber g%%tgl.o According to
one enbodi hent teéatangutocedumen avepr ingharo ingdufipyentitoeripeathent is
continued by passifig coQbbiikchkuseb238] £d¥ eugiprapphpmatato2220p 35 cool ing
tissue engagedaLndEgSEgg%f%h%@%%ro%§§8anAggg£d nge treated in the
treatment region, acquiring tissue in, for example tissue
chamber 2338, using, for example, vacuum acquisition,
20 treating the acquired tissue, by, for example, exposing
it to microwave energy from applicator 2320, and
releasing the acquired tissue, by, for example removing
vacuum pressure from tissue chamber 2338. According to
one embodiment of a procedure according to the invention
25 the treatment apparatus may, thereafter be moved to a new
treatment area within the treatment region and the
procedure repeated as required until the area to be
treated, or a defined subset thereof, has been treated.
According to one embodiment of the invention as the
30 treatment apparatus is moved from position to position,
the roadmap treatment marks may be used to align the
treatment apparatus over untreated tissue. According to
one embodiment of the invention roadmap treatment marks

may also be used to ensure that tissue in the treatment

35 region is treated in a predetermined sequence.



- 100 - to one enbodi ment of a procedure according to the invention
treatment is continued by delivering power for a predeterm ned tine.
According to one enbodi ment of a procedure according to the invention
treatment is 5 continued by cycling mcrowave energy through wavegui de
antennas 2364 (including, in one enbodi nent. wavegui de antennas 2364a,
2364b, 2364c and 2364d). According to one embodi ment of a procedure
according to the invention treatnment is continued by continuing to cool
tissue 10 engaged in tissue chamber 2338 for a predeterm ned post- cool
period after power delivery is stopped. According

According to one embodiment of the invention

the invention includes a procedure for creating a lesion

in a patient’s skin. According to one embodiment of a
procedure according to the invention proper positioning

5 of applicator 2320 may be important to obtaining the
desired tissue effect when energy is applied. According

to one embodiment of a procedure according to the
invention when applicator 2320 and disposable 2363 is
placed against the skin surface, tissue may be acquired

10 by pulling tissue into a tissue chamber 2338. According
to one embodiment of a procedure according to the
invention tissue acquisition may be accomplished by, for
example, creating a vacuum in tissue chamber 2338.
According to one embodiment of a procedure according to

15 the invention once tissue is in tissue chamber 2338,
microwave energy may be radiated into the tissue from the
distal end of the treatment apparatus. According to one
émbodiment of a procedure according to the invention at
least a portion of the radiated microwave energy may pass

20  through the epidermis and dermis and, at least a portion
of that microwave energy may reflect off of a critical
interface in the skin, such as, for example, the dermal-
hypodermal interface or an interface between the dermis

and a glandular region. According to one embodiment of a

25 procedure according to the invention as microwave energy
is radiated into the acquired tissue and reflects off of

the critiecal interface, a standing wave may be created
which results in a peak SBR region in the dermis adjacent

the critical interface. According to one embodiment of a

30 procedure according to the invention tissue in the peak
SAR region will be dielectrically heated, damaging or
destroying tissue in the peak SAR region and generating
heat which may be transmitted, through, for example,
conduction or radiation, to surrounding tissue, including

35 tissue whiech underlies the critical interface. According



to one enbodi nent of a procedure according to the invention pressure
finished. according renoving treatnent procedure continued treatnent
treatnment is continued by rel easing the vacuumin tissue chanmber 2338 after
post-cool is According to one enbodi ment of a procedure to the invention
treatnment is continued by applicator 2320 and di sposable 2363 fromthe
site. According to one enbodi nent of a according to the invention treatnent
is by, where a procedure calls for additional sites, noving applicator 2320
to the next site and repeating one ero9more of the previous steps.
Accordi ng to one enbodi nent of a procedure according to the invention
treatnment is conticmgederstiddimatenddd si pesc@Birkava-dygennd r éat edhe

According to ong,emodi Bt Of. Lhecidy epdondhe.dnvent igndendudes
proceduraly el enments. According to one enbodi nent of aeﬁ%pg d%{e accordi ng
e

to the inventi BRSKEY EFEREHEESof 1RHEPPECeddr 8% HI} & nl HE=30
anest hesi a usedr hdie enelgyleppbiackd tthettcophiimgrfappk i ednsandtache vacuum

pressure appligd,. Accotdifig:ho Qae SIoghmNeAt Procedurasaccording to
the invention procedural elenents including, for exangl anqikpe3|a used,

g e
the energy appPFEREdife todtPnd dBPHAY, thind'apae created by

transmitted heat may be augmented by direct dielectric
heating caused by transmission of microwave energy into
the damaged tissue. According to one embodiment of a
10 procedure according to the inventidn tissue damage in the
epidermis and upper layers of the dermis resulting from,
for example, the transmitted heat, may be reduced or
eliminated by, for example, controlling the temperature
at the surface of the acquired tissue. According to one
15 embodiment of a procedure according to the invention the
temperature of the acquired tissue may be controlled by,
for example, passing a cooling fluid 2361 thrxough the
distal end of applicator 2320 adjacent the surface of the
acquired tissue. According to one embodiment of a
20 procedure according to the invention the temperature at
the surface of the acquired tissue may be controlled by,
for example, cooling the skin surface prior to applying
microwave energy, cooling the skin surface as microwave
energy is applied or cooling the skin surface after
25 microwave energy has been applied.

According to one embodiment of a procedure
according to the invention the present procedure may be
effective in creating desirable tissue effects in many
types of skin, including human, porcine and mammalian.

30 According to one embodiment of a procedure according to
the invention when treating mammals other than humans or
when treating different diseases, conditions or treatment
regions, the procedure may be modified by wusing a
modified treatment template to create a treatment

35 roadmap.



35 vacuum pressure applied may be nodified based upon - 101 - patient
characteristics such as, for exanple, skin thickness.

Accordi ng to one enbodi nent of the invention the invention includes a
procedure for applying energy to 5 a treatnent region within a patient.
Accordi ng to one enbodi nrent of a procedure according to the invention
energy applied to tissue nmay be a function of the power radiated into the
ti ssue and the amount of time the power is on. According to one enbodi nent
of a procedure 10 according to the invgntion the nmaxi num energy radi ated
into the tissue may be the anount of energy necessary to create a desired

l esion size w thout danmggingq@hhels tnsSERnoAGEAE dbNG He iahenemodi nent of a
procedure according to the invention the ngeni er&%rigé ragi ated 15 into
the tissue maythe HHESABINnt "o 9EsefgP RECEESary t 6 ¢cFat e"the desired

| esi on. Accor datgeitdingnecenhedprnentntofingepriooedurrecasddrdi ¥y ¢ t he

i nvention tissye effegts,singuding URwaptedd iksstre affeat son MY be a
function of_ energy per unit area. Accor to one enbodi nent. of a 20

] din
procedur e a%coFEl‘??‘F@“ef‘Gst‘h%lqgn\*i@?ltf?]%ﬁ?ef‘ﬁesyﬁg?@’ (S L8R IRRTSs §Pread out, the
| ess the tissuenefdoedting Acogrdbngrd ceoncgsnbodi atmetriofimsa proedur e

according to the ifventipnhie, naxj num enshay - delirygnest ibast heayskin may be
that energy which results in a | esion whi chl doei not extend 25 into the

epi dernis. AccBPditF%t ot BneIBITHBLF netficeBF *% Dr 5CABUTE acEsrding to the
i nvention the maximimgenergne @ebbybrad 6 @ heroskidnredcdeadid@ttener gy whi ch

results in@ | egion &xhendi NGnBtop 8 Uppeinitahf oficddiesdeesim Accor ding
to one enbodi nent. of a procedure accordi nc%?té%so t he invent.ion .t he maxi mum

energy del i ver &8Cti% REVEKS 7 By B¥Fhat® U9V SRC rERGE ST a 1 esion
ext endi ng i nt oot he puppedutavectindigs of thheimempign thecordionddtRe one

enbodi ment of g pracedui £, 4GEQALELNY ontOcd e dbi¥@NtoBhd WRBeERlH ated into

the tissue is a function of the power 35 at tl})e o;ét Put gener at or and the
appl i cator | os§¥ uppefggdermis of the treatment subjec €.g.” human o

15 animal) . According to one embodiment of a procedure
according to the invention severe skin damage may include
severe burns and blistering of the skin. According to
one embodiment of a procedure according to the invention
unacceptable clinical outcomes could include loss of.

20 physical integrity (i.e. ulcers or open sores which could
lead to infection) or visible scarring of the epidermal
layer. According to one embodiment of a procedure
according to the invention unacceptable clinical outcomes
could include aesthetic alteration of the skin which may

25 include: displeasing appearance or texture changes to the

| treated sites which are a direct result of the
application of microwave energy, including, permanent
aesthetically displeasing changes in coloration to
treatment sites and permanent aesthetically displeasing

30 palpable changes in skin texture. According to one
embodiment of a procedure according to the invention
aesthetic changes which appear at the time of treatment
or thereafter which resolver with time may not be
undesirable aesthetic alterations. According to one

35 embodiment of a procedure according to the invention in



including loss in applicator cables. According to one enbodi nent of a
procedure according to the invention the applicator |oss nmay be, for
exanpl e approximately fifty percent, such that only approximtely fifty
percent of 5 the power emtted by generator 2301 is actually coupled into
the skin (in an ideal or |ossless applicator, the power radiated into the
tissue is substantially equal to the power at the generator output).
Accordi ng to one enbodi nrent of the invention in an applicator 2320 10
according to the present invention, to3 -~ s a function of nmany factors,
such as, for exanple, cooling fluid 2361 conposition, coolant chanber 2360
t hi ckness, cookliergmehat eugBdd Ponposistnon saptercoddnany gleatf@t2340 t hi ckness.

In a system 2309,A66ar fhinGot0aaMm LADYUNERNG; 0f Hd@etrimental to a
treatment subject. According to one embodiment of a
procedure according to the invention unacceptable

5 clinical outcomes could include damage to large blood
vessels and muscle.

According to one embodiment of a procedure
according to the invention after treatments using the
present system, apocrine glands (when present) in the

10 dermal/subdermal interface region of the treatment site
should appear abnormal when compared to control tissue
samples. According to one embodiment of a procedure
according to the invention after treatments using the
present system, eccrine glands {(when present) in the

15 dermal /sub-dermal interface region of the treatment site
should appear abnormal when compared to contrel tissue
sémples. According to one embodiment of a procedure
according to the invention after treatments using the
present system, gland structure should be structurally

20 modified. According to one embodiment of a procedure
according to the invention after treatments using the
present system, damage to hair follicles may be a
desirable result as it may aid in permanent hair removal.

According tco one embodiment of a procedure

25 according to the invention treatment is initiated by
positioning applicator 2320 over tissue to be treated.
According to one embodiment of a procedure according to
the invention treatment is continued by clicking start
butten 2464 to initiate suction. According to one

30  embodiment of a procedure according to the invention
treatment is continued by acquiring tissue in chamber
2338, According to one embodiment . of a procedure
according to the invention treatment is continued by
passing cooling fluid 2361 through applicator 2320,

35 cooling tissue engaged in tissue chamber 2338. According



15 invention where the loss in applicator 2320 is approxi mately 50 percent,
a generator radiating 80 Watts of m crowave power for a period of between
2.5 and 3.5 seconds woul d be expected to couple approxinmately 100 joul es
into the dermis of tissue held in the distal end 20 of the applicator.
According to one enbodinent of the invention when in one enbodi ment of the
i nvention that mcrowave energy is radiated at a frequency of approxi mately
5.8 G gahertz through applicator 2320 with cooling fluid 2361 cooled to a
tenperature of 25 approximately 15 degpees centigrade and circul ated

t hrough cool ant chanber 2360 the treatnment woul d be expected nake a
desirabl e | esigh ifdet heu%ihkd: obra hupescpnireeniccdmiiag ambodiarent of a

procedure accoggug“%lon treatment is continued by delivering power for
a predetermined time. According to one embodiment of a
procedure according to the invention treatment is
5 continued by cycling microwave energy through waveguide
antennas 2364 {including, in one embodiment. waveguide
antennas 2364a, 2364bh, 2364c and 2364d). According to
one embodiment of a procedure according to the invention
treatment is continued by continuing to cool tissue
10 engaged in tissue chamber 2338 for a predetermined post-
cool period after power delivery is stopped. According
to one embodiment of a procedure according to the
invention treatment is continued by releasing the vacuum
pressure in tissue chamber 2338 after post-cool is
15 finished. According to one embodiment of a procedure
according to the invention treatment is continued by
removing applicator 2320 and disposable 2363 from the
treatment site. According to one embodiment of a
procedure acqording to the invention treatment is
20 continued by, where a procedure calls for additional
treatment sites, moving applicator 2320 to the next site
and repeating one or more of the previous steps.
According to one embodiment of a procedure according to
the invention treatment is continued all intended sites

25 have been treated.

According to one embodiment of the invention
the invention includes proceduraly elements. According
to one embodiment of a procedure according to the
invention key elements of the procedure may include the

30 anesthesia used, the energy applied, the cooling applied,
and the wvacuum pressure applied. According to one
embodiment of a procedure according to the invention
procedural elements including, for example, anesthesia
used, the energy applied, the cooling applied, and the

35 vacuum pressure applied may be modified based upon



the invention such a treatnent would be expected to 30 damage or destroy at
| east the sweat gl ands, such as, for exanple apocrine glands or eccrine

gl ands of a hunman patient w thout doing significant damage to skin outside
a treatnment zone. According to one enbodiment of the invention in a
procedure using an applicator 2320 with a 35 four antenna array 2355 and a
post cool period of - 103 - approximately twenty seconds, a one by three
centineter area nay be treated in approximately thirty five seconds.
According to one enbodi nent of the imnmuéhtton in a system 2309 where there
is 2dB of loss in the 5 applicator cabling (which may consi st of, for
exanpl e a | ongpateiegt s¢hedagoerismiasgysedbl @s232nr aewitrdsna FWint ch 2357 and
i nt erconnect cahl8$:22372), the signal fromgenerator 2301 woul d be expected

to be reduced by approximtely 37% before reachin vegui de_.ant enna 2364.
10 According to one enbontﬁcr?éﬁ)t{”%ft? 78 ﬁr\r/‘]%%cflimc?ﬁti ﬁf\é\t&seyg%?ﬁ}?ﬁb wher e
there is 2dB ofhd dggefiriom tthelidgsut foopdvey ficdeapmtvéns 22384 %% t he ti ssue

engaged by 4 i ssue Lhather r&333 aschis esWdeiche . f oxc@xanpl ewo aagor ption by

cooling fluid éﬁg%%iﬁggtsgga% %H%%ghgﬂ§’aéé¥%d§k8n%k RBgnhnvention
energy applied to tissue may be a function of the power
radiated into the tissue and the amount of time the power

is on. According to one embodiment of a procedure

10 according to the invention the maximum energy radiated
into the tissue may be the amount of energy necessary to
create a desired lesion size without damaging other
tissue. According to one embodiment of a procedure
according to the invention the minimum energy radiated

15 into the tissue may be the amount of energy necessary Lo
create the desired lesion. According to one embodiment

of a procedure according to the invention tissue effects,
including unwanted tissue effects, may be a function of
energy per unit area. According to one embodiment of a

20 procedure according to the invention the more the energy
is spread out, the less the tissue effect. According to

one embodiment of a procedure according to the invention

the maximum- energy delivered to the skin may be that
energy which results in a lesion which does not extend

25 inte the epidermis. According to one embodiment of a
procedure according to the invention the maximum energy
delivered to the skin may be that enexrgy which results in

a lesion extending into the upper half of the dermis.
According to one embodiment of a procedure according to

30 the invention the maximum energy delivered to the skin
may be that energy which results in a lesion extending
into the upper two-thirds of the dermis. According to

one embodiment of a procedure according to the invention
power radiated into the tissue is a function of the power

35 at the output generator and the applicator loss,



15 the input to wavegui de antenna 2364 is reduced approxi mately 37% bet ween
the input to wavegui de antenna 2364 and the skin surface. According to one
enbodi ment of the invention in a system 2309 with 2dB of cable | oss and 2dB
of applicator antenna to tissue |oss, the signal 20 power is reduced
approxi mately 60% between the generator 2301 output and the tissue | oad.
According to one enbodi nent of the invention, in a system 2309 a generator
2301 out put of 80 Watts would result in approximtely 32 Watts of nicrowave
power being coupled into the tissue 25gphi.le a generator 2301 output of 60
Watts would result in approximately 24 Watts of m crowave power being

coupled into the.tiSsye1888 & 0pRatat&dr Qubput. of adlrahy stavoitled result in
approximately 22 WAtts of _m crowaye power hein upled in e tissue. In
P ot em 2305 SORBRAPRE % 6 -OHE Bt ot TS o> (P AT D T

Fodt Hent' dof° theé I'hvention the power
reaching the tassuearey besadjaysbed oy rodidld ngrraeielterEntsitve. g. the
cabling, in thSefEe%'i:?"‘@\ﬁ_@hC%Hegdjicstn-lyAﬁﬁﬁf%iiﬂﬁt]{aDyOfﬁtl%mp@di:ém:ntomf tgg
invention the Invention includes a procedu ar. a i,ng um 35 to
acquire tissuet™h B EFsEHE e?e'gei?%f)rAEC%]olr isnagg%y.ll-y f%éafe%ne
embodi ment of i itheeskion{iacuumdappl Pedlassldbs paraiiicat9863 shoul d be

sufficient to gnaage skifed NakbSene 1ghagbars 2388 Hfcibhey apphi cat or such
that the tissue is flat ag%}nnst ti ssue in erg ace Asucrofrﬁgg 23365 Wi t hout
damagi ng the t FRSWRPYEACESr diPfig IEBBHE "e 6l Went ‘B °CRe 7 nvention, for a
ti ssue chanber e@338meavi ngf athiel uimyeotiampprioxi smt ebPylbreocub? 24 nch TS and

a tissue ifgerfacsSHETB8and33Bani Dovaiiak cacet appr exidmabelyr 3. 8 square
i nches, a suitabl e vacuum pressure Eﬂ¥ be 1erew§f{‘n anp! %ifr?élel y twelve
and twent y- sevBiMandPréfer 3T Hppr8xi Mt &yt went V' nches of nercury,

measured at theommiasiutionf thelssitushapar. 2¥écotidkgesd, ofeckhtbdi ment of
the invention L{.Qf 6840t Qogsukeoh Wrd a8s8iingi bl o ohad henitckasse. prior to

application of _energy 15 t e applicato t he vacyum nay be plied for a
vacuum acqui si tPofi p%’rgitSH %I;’I%gr atc(%oéﬂ’e’?ggy{:’%pﬁ?i gﬁ?%ln“?eng‘gcoo]fd?%g to one
enbodi ment1df theertivent Wbara stid ablassvadnunrBRbUIaSCEi oR3perivd may be,
for exanpl e befyead)itweeBNtd Pe8Be$ECANGSne ACCOT idigLifg @rewentodi ment of

the 20 invention a successful acquisition VA g)e signal ed by t{he absence of
vacuum sounds 8t THEHPEEaP i fg’fr §pBFf%°a°{Tgr 350°"accor ding to one
enbodi nent of sheoridsvenildnbsucspsstad traciaymlacgopsitimghehayl e i ndi cat ed
by an audi bl e Qpu¥isSUakostighale i om ganesat ohe 2B8Qk. the ciisdiadgend
20 of the applicator. According to one embodiment of the
invention when in one embodiment of the invention that
microwave energy is radiated at a frequency of
approximately 5.8 Gigahertz through applicator 2320 with
cooling fluid 2361 cooled to a temperature of
25 approximately 15 degrees centigrade and circulated
through coolant chamber 2360 the treatment would be
expected make a desirable lesion in the axilla of a human
patient. In an embodiment of a procedure according to
the invention such a treatment would be expected to
30 damage or destroy at least the sweat glands, such as, for
example apocrine glands or eccrine glands of a human
patient without doing significant damage to skin outside
a treatment =zone. According to one embodiment of the
invention in a procedure using an applicator 2320 with a

35 four antenna array 2355 and a post cool period of



25 to one enbodi nent of the invention vacuum acquisition may further be

used to create suction marks on the skin which wll

assi st the user in

i dentifying regi ons which have been treated. According to one enbodi mnent of
30 after applicator 2320 stops delivering energy to tissue,

vacuum pressure nmay be maintained to hold the tissue in tissue chanber 2338
for a predeterm ned period of tine. According to one enbodi ment of the
invention the period of time nmay, for exanple, be a post treatnent cooling
35 period where the tissue is held aggigast the cooling plate -

t he i nvention,

cooling fluid continues to circulate through the applicator.

105 -

one enbodi nent 1§ d:Nak BYENILR yasStd@b] 8 pastyCertingeperhadmay be
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post cooling period may becdiddnated dpy eheodinpant obf tenéryyndein ver ed
the tissue. AcgQrdingskenongoenhpdidrentic Qf thedmvantian the generator may

al so gener
post cool

oh

e an aud

si gnal ﬂpen t
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generator 2301 would be expected to be reduced by
approximately 37% before reaching waveguide antenna 2364.
According to one embodiment of the invention in a system
2309 where there is 2dB of loss from the input of
waveguide antenna 2364 to the tissue engaged by tissue
chamber 2338 as a result of, for example, abscrption by
cooling fluid 2361 and stray emissions, the signal from
the input to waveguide antenna 2364 1s reduced
approximately 37% between the input to waveguide antenna
2364 and the skin surface. According to one embodiment
of the invention in a system 2309 with 2dB of cabkle loss
and 2dB of applicator antenna to tissue loss, the signal
power is reduced approximately €0% between the generator
2301 output and the tissue load. According to one
empodiment of the invention, in a system 2309 a generator
2301 output of 80 Watts would result in approximately 32
Watts of microwave power being coupled into the tissue
while a generator 2301 output of 60 Watts would result in
approximately 24 Watts of microwave power being coupled
into the tissue and a generator output of 55 Watts would
result in approximately 22 Watts of microwave power being
coupled into the tissue. 1In a system 2309 according to
one embodiment of the invention the power reaching the
tissue may be adjusted by modifying the elements, e.g.
the cabling, in the microwave circuit.

According to one embodiment of the invention
the invention includes a procedure for applying a vacuum

to acquire tissue in a tissue chamber 2338. According to

whi | e

According to

approxi mat el y
nvention a suitable

to

ible or. 10 vi sual . h licat isinth
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15 on a patient. According to one enbodi nent of the invention delivery of
anest hesia may affect decisions on how nuch energy to deliver to tissue
since the anesthesia nay absorb sone of the radiated energy, preventing it
fromreaching the treatnment zone. According to one 20 enbodi ment of the
invention while anesthesia nmay be delivered using, for exanple, injections
with a syringe, alternative nethods of delivering anesthesia may include

m cro-needl e arrays or iontophoretic devices. According to one enbodi nent
of the invention anesthesia may al sa h@425 injected into the fat |ayer or
in a manner which bl ocks all nerve sensations in the treatnent area, such
as, for exanpl gnet hgraxihdax obra dnemainpaitiont .vacuum applied According to
one enbodi ment of the.in iQn e invention in d, of
measuring ski ndéﬁp%ﬁ?géﬁnéggﬁ. y coé{)lr dPhg® o 18&8“%%%%?’%8? g?ﬁ?ﬁ% i nvention
ski n t hi cknesstimstechechamgr M8 edi oirens@pral sotef f &3P tHetanbit of energy
whi ch shoul d be; dald ves egh 410 g@finkbe thegud r ek drrssue sakteat . 270cording to
one enbodi nent of the inventi t hi cker skin equiLr re_energy to 35
treat pr opgl y‘.’“’%\‘ékbod‘rtdfj?f&aqlélgogge e (S)ul'rre?l’ C%I?Cﬂ%ﬁe{o ?’Hiog - .irlﬁ?/ﬁti on one
way to measur ecf héht hivkeresonof foheaskipsian @ apkeri éaParh?egi%ri is to apply
i crowave ener gy &y QygRphhsx Skdte1§usfacarandinbmitoranthe tespesrature at

the skin surface. According to nbodi ment e_jlnventi inb5
particul ar, thé"s%% geofufg%cﬁ n%ggagaev}nr? taenrrﬁé:?gt %?eaﬁr#;f%{n%%h e an

‘i ndication of the shiacienesshef. t ke ssktabimderdupnngrereuepptaedttor .
According {® opecthodizpBRbx Madehe | Bvenitd onnbior cexanplseved shwoit burst of
m crowave ener rior to treatin i ssue y .be ed to pde an 10

i ndi cation of gg?‘ﬁerta%lgkn%%%r%‘ﬁm g%]bi ng"a ErjTfahelnéj ig% tﬁﬁpg@%%%% response to
t hat burst andmtheuski attemperarut of 65pofisEuRERIFe UBEPIB A0 fy t he
amount of ener gy daldovenes: Rys cher i ®%ambe, 14 Nreeastagtheeammint of

treatment ener del.ivered if the skin_temer e S is relatively
sl ow. gzquls%&%r?ﬁ N9t &5 ne Bﬁb%%ﬁﬁe%%g%fat%gégi%gﬁtgf%ﬁ t he
i nvention ihcl adesheaappbigatent themphrater mpy erPBt N §oR Hrecedlr e

accordi ng to opegeMedbAeNteef od hepinyvent ton therdiserapmycaceate the
roadmap using, for 20 exanple, treatment .t l. 483. zorgi g to one
enbodi ment of Fﬁ‘éo’i%\?énf?g%w{/\ﬁééﬁo _%%%%l G f?ﬂg lg”&i%flgé?’?faoé%ggérrp e, the user
may enpl oy a trestureAtdtenplianer9483 wrsPgnetbT SraRlE PRMMITE BXP 11 a regi on.

According to opggenhedi ReRbn®S. t hedoRdemdt i N oSeCbmBod etgalabe woul d be
20 invention a successful acquisition may be signaled by the
absence of vacuum sounds at the distal end of applicator
2320. According to one embodiment of the invention
successful vacuum acquisition may be indicated by an
audible or visual signal from generator 2301. According
25  to one embodiment of the invention vacuum acquisition may
further be used to create suction marks on the skin which
will assist the user in identifying regions which have
been treated.
According to one embodiment of the invention,
30 after applicator 2320 sﬁops delivering energy to tissue,
vacuum pressure may be maintained to hold the tissue in
tissue chamber 2338 for a predetermined period of time.
According to one embodiment of the invention the period
of time may, for example, be a post treatment cooling

35 period where the tissue is held against the cooling plate



25 selected to fit the axilla of the patient, the approximte size of the
axilla and may be selected froman assortnent of tenplates by, for exanple,
using the length and width of the axilla or hair bearing area of the axilla
as a selection criteria. According to one 30 enbodi nent -of the invention
suitable tenplate for use in the axilla nmay be oval or pear shaped.
According to one enbodi nent of the invention in addition to using the
axilla size and shape to select appropriate treatnent tenplates 2483, the
characteristic 35 of the axilla or anypgtreatnment region may be used to -
107 - select appropriate applicators 2320 or to sel ect appropriate firing
al gorithms forw»/&@\éegséswgn@nﬁmraa%oasgﬁeisnta fl@@-filitgﬂeal’tha@mﬂ ccaieﬁr or
antenna array. According to one enEo i ment_of. the i tion_ 5 the invention
i ncl udes a netﬁﬁ846?t%%1nécﬁofﬁﬁﬁi Ao HE™E ?ﬁﬁg¥E§16§F?€ﬁ¥ito
facilitate theaacquitsidlicon poktt i ssekingAcasrdlg raYonkeenbdEidfdnt of the

invention a pr%&%"iﬁaﬂ@ﬂyi pekaldaniheiuse @bcandsibaheanirefstiyas, for
exanple K-Y Je“§¥) on the sKin 0 assist,in 19“%%9?;§iti n. 4m§ording to
one enbodi ment B PRB2FAent SRTY pPocBilfre may'SREFUNE UuSe of I ubricants
to reduce fricéntgriiasnt hefskihe iismvpokied Bntsyitpsseuerepanberl 338, -

According to opg erbadi Bntyiet athe pynvehtaneind i @eedyy @lemayeidicl ude use of
| ubricants to equgh%ze.force 15 on %jss e around ti§§%%th%nq§% 2338.

According to oh? obit HEHT - of PR THPentd of" R procEdure naéﬁlnclude use of

| ubricants to assirgtionntensemengtehaeyt akyetasderass® i2gdaebtived in a
manner whi £ appLeRrisabehy Pasi tdensphhecd@:gals tinssue post i ssue chanber
2338. According to one 20 enbodi ment of the anen%ign a praocedure nmay
i ncl ude use of PRt PRaht3® My ?%%Séﬁt?ﬂéjépge and daration o% sucti on
mar ks. According to one Avvedinento ohet pebedWenti of EpAsEeduY¥E® may i ncl ude
use of lubricapts tiQuegdine tiReishze Qf pidcdncket sobetweenethne surface of
skin anesthesia prior to using a microwave treatment apparatus
15 on a patient. According to one embodiment of the
invention delivery of anesthesia may affect decisions on
how much energy to deliver to tissue since the anesthesia
may absorb some of the radiated energy, preventing it
from reaching the treatment =zone. According to one
20 embodiment of the invention while anesthesia may be
delivered using, for example, injections with a syringe,
alternative methods of delivering anesthesia may include
micro-needle arrays or iontophoretic devices. According
to one embodiment of the invention anesthesia may also be
25 injected into the fat layer or in a manner which blocks
all nerve sensations in the treatment area, such as, for
example, the axilla of a human patient.
According to one embodiment of the invention
the invention includes a method of measuring skin
30 thickness. According to one embodiment of the invention
skin thickness in the treatment region may also effect
the amount of energy which should be delivered to get the
required tissue effect. According to one embodiment of
the invention thicker skin may reguire more energy to

35 treat properly. Bccording to one embodiment of the



25 positioned in tissue chanber 2338 and tissue interface surface 2336.
According to one enbodi nent of the invention the invention includes the
treatment of a nunber of indications. According to one enbodi ment of the
30 invention a nethod of reducing sweat is described. According to one
enbodi nent of the invention a nmethod of reducing sweat production in a
patient is described. According to one enbodi nent of the invention a nethod
of treating axillary hyperhidrosis is described. According 35 to one

enbodi ment of the invention a nmethod abetreating - 108 - hyperhidrosis is
descri bed. According to one enbodi nent of the invention a nethod of
renovi ng hair LsvadesenidedwaAcooimdbbgrd ahonehiekbesh rEnthofskihein nvention a
met hod of prevent)ng fhe. [qlb th%f 9@1; i 8 GERES gp@fﬂgy ARCORgH ng 5 to one

enbodi ment of the invention, treating osmdrosis is described.
According to ofe ér’FBBdF‘h@?ﬁceoF‘n‘E* H’é’r‘ilﬁ%n’f}ieoﬁemﬁelf?é?tuﬁﬁdatofthﬁeﬁ}é’r’}/at| ng
tissue i s descsntmde. Accaicdingg tt@ o6ne we@bathderentf ofhet hevénnientiron, a met hod

of L eal ng, pofd, e, alns '15?9%%0rchpe&cr%gséc&p&qha&g&rg%fnbodi ment

of the invention eati ng hemangli omas i s described. According

to one enbodi MBFRVIGE tdHe FRVAGRTIOR, o nEthobh B EFEatding™ Hsof fidbis is
descri bed. Accosdigihg ﬂi’E&a@lﬁStDﬁ)ddaﬁmt af:cbfnmngn\tenbme)rgmbadmmﬂmd of

reduci ng swfeatofschge§§5ép§ n %ér%&%gﬂgnga ts%%emﬁ_%*eogf rmtms?;vg he
u swea

i nvention, a netho cin I's describ I n enbodi nents of the
invention, el et GHaBRE c,toehé?wnﬁst’t&?é‘& Y tbree‘a\‘fe%d‘ﬁepr%&%rﬂ? ng to one
enbodi menthof { e danyent b@n,skannehhedneds t beat bokirgebaceous gkands i s

descri bed. Acc 20 0 of t,ber I nygnticQp, a4yt hod of
destroyi ng bac?gje eggltép%iesrc%gjebé’g gbA%%:o |r‘1C tbo one errboc?| ment of the

i nvention, a nEYIRSA2ERTYSKEEPFRG YT BB BT DAt BYF i R FEOUFF bR, Accor di ng
to one enbodi nemdro@f dbheve racemyi ofor exaebhed ofcrereatd Ngher edueing

inflammation |§ 2§mﬂﬁ§ﬁﬂkb%gergy delivered 1fA@ﬁ9rgk{K)gé%ﬁ@?@t@ﬂp0d|nent of
t he invention electromagnetic €nergy may be used to reduce sweat. According

to one enmblodi nkntrodret he TTheéATEbh Bi%¥ct romagneti c energy may be used to
reduce sweat 30 product izirdrAiag pat icert embedoreditngft theonavenboeh nent of the

| nvention el ect{omagnel] . £nangY HBY he USeddd! T edhy i ar yro

hyper hi drosis. According to one enbodi nent of the |nvent|on electronagnetlc
energy may be BREFTREY raeﬁtroﬁ%éﬁehlaﬂ?%@]@g %éﬁred?‘?@dﬂﬂe%‘hé’ fefBddi nent of

t he invention the user may create the roadmap using, for

20 example, treatment template 2483. According to one

embodiment of the invention when treating the axilla, for

example, the user may employ a treatment template 2483

designed for use in the axilla region. According to one

embodiment of the invention such & template would be

25 selected to £fit the axilla of the patient, the

approximate size of the axilla and may be selected from

an assortment of templates by, for example, using the

length and width of the axilla or hair bearing area of

the axilla as a selection criteria. According to one

30 embodiment of the invention suitable template for use in
the axilla may be oval or pear shaped.

According to one embodiment of the invention

in addition to using the axilla size and shape to select

appropriate treatment templates 2483, the characteristic

35 of the axilla or any treatment region may be used to



35 invention el ectromagnetic energy may be used to renmove - 109 -

hai r. Accordi ng to one enbodi nent of the invention el ectronagnetic energy
may be used to prevent the re- growh of hair.According to one enbodi nent
of the invention el ectromagnetic energy may be used to treat 5 osm drosis.
According to one enbodi nrent of the invention, electromagnetic energy may be
used to denervate tissue. According to one enbodi nent of the invention

el ectromagnetic energy nay be used to treat port wine stains. According to
one enbodi nent of the 10 invention el ggiromagneti c energy nay be used to
treat hemangi omas. According to one enbodi nent of the invention

el ect romagnet i ge ea® QyuphRYpbEatésedphliddi@al P8z asiis. tAcceelddaig to one

embodi ment of the inveption.electronpgnetic r ¥ useg-£ o reduce
sweat. In 15 eﬁ%%ﬂﬁﬁ%ﬁpgj%flpﬂea%ﬁﬁéntf%ﬁfreegg ?%ﬁggnggﬁg_energy may be
used to treat acre.rarpiewbodiapehts2iefr PRea? @At PERAY el ect romagneti c ener gy

may be used to treat sebacequsngl andse kRoedheditnent shofinvhsciswvention

el ect romgnet | g, eneray ey he \used 19, 5SLr oy RAGLELI A, prbagi ment s 20
of the invention: el'eettonegheti c endrgy nay be used to destroy

propi oni bact er Fuen shim efbedpaeiens ¢ R8I} HASSRt bR, 2eTEELEMhdeti ¢ energy
may be used tocciear. sebusrdimymead &ad rerboblin&lie ofl Bhenbodintest sa of t he

i nvention, electro ggetic engﬁg%_ggg anqﬁgglggpglggﬁ:%@ngpsggycted hai r

follicles. In Bhbodimsnt'sY of "t He i ivention, {romagnetic energy may be
used to reverséororrzdogbnediy. Iallenbodr nedes ®%in hé&°i M itFom”
el ectromagnet | gc@NERSiGYoARY benisedidd abeabndl agkbasdent | renbodi nents of

the invention, . el ectromagnetic, energy 30 uged .Gl whi t eheads.
In enbodi ment s BfTHE™i AVEAYTON, e g%t%%ﬁéﬂ?%e??% iﬁe%%ﬁ%ﬁ%&ﬁa%e used to
reduci ng i nfl anpditdeoirietiarbedi Hinesinfis Reliafyénte drissue chamber

2338. According to one embodiment ¢f the inventien a
procedure may include use of lubricants to equalize force

15 on tissue around tissue chamber 2338. According to one
embodiment of the invention a procedure may include use
of lubricants to assist in ensuring that targeted tissue
is acquired in a manner which appropriately positions the
target tissue in tissue chamber 2338. According to one

20 embodiment of the invention a procedure may include use
of lubricants may reduce the size and duration of suction
marks. According to one embodiment of the invention a
procedure may include use of lubricants to reduce the
size of air pockets between the surface of skin

25 9positioned in tissue chamber 2338 and tissue interface
surface 2336.

Bccording to one embodiment of the invention
the invention includes the treatment of a number of
indications. According to one embodiment of the

30 invention a method of reducing sweat 1is described.
According to one embodiment of the invention a method of
reducing sweat production in a patient is described.
According to one embodiment of the invention a method of
treating axillary hyperhidrosis is described. According

35 to one embodiment of the invention a method of treating



el ectromagneti c energy nmay be used to heat fat.In enbodi nents of the
i nvention, electromagnetic energy may 35 be used to reduce cellulite. -
110 - According to one enbodi nent of the invention a

di sposabl e nedi cal apparatus is described which includes: a tissue chanber
positioned at a distal end of the disposable nenber; an applicator chanber
positioned at a 5 proxi mal end of the disposable nenber; a tissue

bi obarrier separating the tissue chanber and the applicator interface; and
a vacuumcircuit connecting the tissuagghanber and the applicator chanber.
According to one enbodi nent of the invention a tissue chanber may incl ude:
10 a tissue inhegd@Garssld ace debfgitetlis s a-donrtieni§ aoeoserdnkogimonypri si ng:

vacuum channel s, st ounds ng, f DeL 1,508 O HR3T L 8L vagUILPORdS i n 11 ow
conmruni cati on W th e A8 Vacuum channel s and the  vacuum cir cui t; and chanber

wal | s surroundhrepadiadt fasue eMAPHEENt ARl A MYV G 18R TSTBAD S nent of the
i nvention chanpesvemabhs dny tbegrdutal sifleaar conplebanibetremrercordoeor di ng to

one embodi ent of Lhe, [ayentiog. the Gauplian repherihas caobeight of
bet ween appr oxi et 6l y..i_ inches and approximately .25 inches. "According to
one enbodi ment oofiduesiEnverfisseribere 26CeViiPFait HenBEroHAE A Hei ght of

approxi mately 25 iin&hasiofccar dihaghdd ome ashoadiareni afiskhe iivention the
chanber walls further ,inc]ud ri atlnd, At pkeasfendifpprtion of the
chanber val | 3. SKEaP ?hg%cgog%g@e%o%'?%hf&g “Che”invention the |ubricant

i s sel ected 252f mekhedheo§r Supatmsi R tng i iAingodé SlePC*Feton, paral ene
or other siitahi&GRali i Jret efbalinkor eFs ehacqrestidnona ofethbgsafe. Accor di ng

to one enbodi nent_.af the invention th Lgat on, chamer dcipdes: an
appl i cator i n?glf?%éfélgsg’refngggl%aesr.eJistn %%Sg&glﬁ%ﬁl cator 30 Interface surface
surrounds the epkadi@epto-dar ither ;inygplient of i PrE1Facet waf P& K% r oundi ng

t he appli cat or pstieisfiaces saddaagpeaantharovactymeseak atbaipeoxiaml end of

t he applicator _chanber, .the vag seal j RQsLLi pned Lo, heymetical ly
seal the ap i E4% o YCREADET a\/ﬁg#‘{g% ;gfggbl{%at or i's positioned in the

appl i cat orlThafberrdipgcer dinggetlerbiiene EMEBE e TRIGAT I Un t he
appl i cator chapbgicihas svedeptizs sadddrebent t anr esebdenant engage: an

appl i cator such {hat; 3 di5lal  f0g.&fict Bfe ARPLECALAS cBoptAa!t Schdie tissue
bi o-barrier, crea‘?lng an _ _ .
According to one embodiment of the inventicn, a method
of treating sebaceous glands is described. According to
20 one embodiment of the invention, a method of destroying
bacteria is described. According to one embodiment of
the invention, a method of destroying propionibacterium
is described. ° According to one embodiment of the
invention, a method of treating reducing inflammation is
2% described.
According to one embodiment of the invention
electromagnetic energy may be used to reduce sweat.
According to one embodiment of the invention
electromagnetic energy may be used to reduce sweat
30 production in a patient. According to one embodiment of
the invention electromagnetic energy may be used to treat
axillary hyperhidrosis. According to one embodiment of
the invention electromagnetic energy may be used to treat

‘hyperhidrosis. According te one embodiment of the

35 invention electromagnetic energy may be used to remove



5 interference fit between the distal end of the applicator and the tissue
bi o-barrier. According to one enbodi nent of the invention the applicator
chanber has a depth sufficient to ensure that an applicator positioned in

t he applicator chanmber noves the bio-barrier between 10 approxinmately .001
i nches and approxi mately .030 inches into the tissue chanber. According to
one enbodi nent of the invention the applicator chanber has a depth
sufficient to ensure that an applicator positioned in the applicator
chanber noves the bio-barrier approxinmisely 15 .010 inches into the tissue
chanber. According to one enbodi nent of the invention the applicator
chanmber has a depth sufddoebens to beeeemsodinednengagehan iapphitat or such
that a distal | ] ntac t bipzbagrier,
creating an i Nt ng\g%%r% %e?EQ %Seartv?&reﬁn%?h%g;d%é rsjrf‘:i\oalI'I)re%z]g(ﬁ(\gf ‘C?%e@% pli cator
and the tissue J5Pethapfi BALihen 2AEFREU@Y Lopddict | Fhedirert h%ftF%‘fs)ue chamber .
According to onevembodi naRictebniddiRtibyventign fdye Hel sSsea bbotbestrier is
flexible. Agcor | | one e t t [ theeti e

bi o- barri ergl s “a ngos‘{s% Acggr%% ng gt og%ne&genb%}cﬁ‘lg%%@gf tgﬁe ?lﬁ%llentl on the
ti ssue bi o- bar Aingentigd a FHPékW“BFl%etGW@éHY OBV iRfch&8§°4nd©

approxi matel y .Q30riftchas ssAecor deagrdiagone enboenweiimeof bdhethewventi on the
tissue bio-barrier {]%Snf% LRI CKNesS Of @EQE%W%Y ws@0%, 1 @9@&@ Accor di ng

to one 30 enbodi‘ren e invention t cuamcircuit includes: a main
vacuum channel pethevif nstaedum PaseayedberngPe ne PP e8mahi E4%ion with
t he applicabor ighanbein alaetuehpOidtsci Bnétow rcomaenivcatli on wiredt bot h t he

mai n vacuum channel and the tissue, g?a@eron@c%ghggerg@ Qre 3B enbodi ment

of the invention the VACUum ciFcuit - 1 ncludes: a vacuum
connector in fliOWFCOYATUMICATSRAIAACt RRETRY MaVadifuseAanfelf**&h appl i cat or
bi o-barrier pogisbiofeid behveerdingetaaina v:atmﬁimeﬁhadmeheandremheomppl i cator

chanber. Accordj; ngt%omaﬁggtggb&ggfggr?nﬁ‘apf ?5 {@V&I&BEQHSJ&Q appj i cator

bi o-barrier is posi di sposabl e nedi cal
appar at us afd teﬁ‘éoqldmﬁl 86nﬁé%tlBFeP%loﬁos?%?%éﬁaW%cs%% 87¥e of the
di sposabl e nmedirzabsappar atdst Ameor dimgmbodioratenbddihreitveaftibhe i nvention

the main vacuumhaniiel, 10sLNELUARS [ QLU yoUs pat brbet wes cLbes vacuum

connector and teﬁe app I"cat or rrirer. According to one enbodi nent of
the invention than®ei n IPattRAAIERRFHET FRF CREFDSIREY (S THRIRBAS f | es
posi ti oned adj agengy tingy applhieatar dbsobar aeteriAccondi agodddmenes enbodi nment

of the InveRti on Ine NG MACUHM HAULIAAMAGE LIS IR, e Wuchanne!

bet ween thé vacuum connector an he vacuum baf Accor di ng
to one embodi né’ﬁtStB‘?YtiﬁéoPﬁ%%ﬁé}CGﬁFl‘t“he .n\?ant?lﬂ??dilﬁ‘&{‘haes? Bt hod of
bal anci ng vacuumvpressyr eliedt aoretiecat $featymeaty devioe] twhedesn the

sebum from a hair follicle. In embodiments of the
invention, electromagnetic energy may be used to clear
25 obstructed hair follicles. In embodiments of the
invention, electromagnetic energy may be used to reverse
comedogenesis. In embodiments of the invention,
electromagnetic energy may be used to clear blackheads.
In embodiments of the inventiocn, electromagnetic energy
30 may be used to clear whiteheads. In embodiments of the
invention, electromagnetic energy may be used to reducing
inflammation. In embodiments of the invention,
electromagnetic energy may be used to heat fat. In
embodiments of the invention, electromagnetic energy may

35 be used to reduce cellulite.



20 nedical treatnent device includes an applicator and a di sposable, the

di sposabl e conprising a tissue chanber and an applicator chanber separated
by a flexible tissue bio-barrier, the nethod conprising the steps of:
positioning an applicator in the applicator chanber such 25 that the
applicator seals an applicator chanber opening; positioning tissue adjacent
the tissue chanber such that the tissue at |least partially seals a tissue
chanber opening; drawing air fromthe tissue chanber; and drawing air from
t he applicator chanber. According to gae 30 enbodi nent of the invention a
‘met hod of bal ancing vacuum pressure in a nedical treatnment device the

met hod further includi ngaddd@ast®RoObndREbbHDRINAYoE hBeapplancabora i n t he

appl i cator chanber such that di stal end h LiLgaton for.nms an
interference fi %sf\)/ﬁstaﬁg? He lfgguaeppﬁf?a)t-u%éSb(ggrsrcltré%@ cégg g to one

enbodi nent of theéisaventhembey posiitdonedreehod dtisBalark@fndgIvadtfum pressure
in a medical tpeatdmphedesinee ; et hegif sitdechbmisdugbag: idhedssem of
positioning.the applicatar in . the appligator e ich. dhat,.a distal end
of the applTcaPbf J§rta‘rleteé](r%iesf’ft H%’et idégg%s%qﬁ o %Ltagrg??e% ?Etg%l ihe tissue
chanber. Accor Hiarwgiero seperamipodtimerit sate tHerbay ettt 5he LRFELRBEPOf bal anci ng
vacuum pr essur gnidt @ caedigal at beaknentirdevi ceofsdiiey itnel uding t he step of

stretching the tissue bhio-barrier.intot i.ssu di st ance of
bet ween appr oxf:ﬂ%rﬁ”éﬁry a.“ﬁ’ofgfoaf)%c Ceagoﬁnﬁng%%%r%xi rer%%él%g?g%ﬁo i %ﬁes.
Accordi ng to omebatipedt nehtthef invsatiey entildiiea Chettfsd™8Y P4lEART ng vacuum

pressure ifpa gediLRle theatdRat sgerdcee fuy tthebud neltediag: tshetstep of

stretching the tissue bio-barrier into the tis r..@ gisgtance of
appr oxi mat el y Fﬂ‘l%rﬁsﬁgﬁésyacl%mAgfé%?n 79 S%r%dnnedslgﬁbg}g?%%tsugf the invention

a method of babancieyg wacuum peessuie Fhow AEHWdCatieat Bt BR%ice wherein
the step of drawbig 2hhnid1@Muad @RPLi&ALOE; eEharbesnd rRebuges wahes st ep of

drawi ng air through a.biobarrier. 20According t odiment., of the
i nvention a nefhb ué'fadl(r:’?eat?}eng_ & 1'€si S req}c%%?:g?ﬂgkﬁr? tissue bel ow a
first regibh ofmpdrindetnd thsi Mysatiedidarvey ¢at henkrdesT d@c Whierein the

medi cal treat "BNtofOMIaG€ member. According to one embodiment of the
invention the compliant member has a height of between
approximately .15 inches and approximately .25 inches.
According to one embodiment of the invention the

20 compliant member has a height of approximately .25
inches. According to one embodiment of the invention the
chamber walls further include a lubricant coating at
least a portion of the chamber walls. According to one
embodiment of the invention the lubricant is selected

25 from the group consisting of: silicone oil, Teflon,
paralene or other suitable coating material to ease
acquisition of tissue. According to one embodiment of

the invention the applicator chamber includes: an
applicator interface surface wherein the applicator

30 interface surface surrounds the tissue bio-barrier;
" applicator interface wallé surrounding the applicator
interface surface; and a vacuum seal at a proximal end of

the applicator chamber, the vacuum seal being positioned

to hermetically seal the applicator chamber when an

35 applicator is positioned in the applicator chamber.



I ncludes an applicator, the applicator including a 25 cooling plate, and a
di sposabl e, the disposable including a tissue chanber and an appli cator
chanber separated by a flexible tissue bio-barrier, the nethod including
the steps of: positioning the applicator in the applicator chanmber such
that the applicator seals an applicator 30 chanber opening; positioning the
skin tissue adjacent the tissue chanber such that the tissue at | east
partially seals a tissue chanber opening; drawing air fromthe tissue
chanber; drawing air fromthe applicatiart ehanber to pull the tissue into
the applicator chanber; 35 transmtting el ectromagnetic energy through the
cooling platezrandrdihg t kssuendi embadineayt. AcCoruhengiheemnen the

applicator chamber has a depth sufficient to receive and
engage an applicator such that a distal end of the
applicator contacts the tissue bio-barrier, ¢reating an

5 interference fit between the distal end of the applicator
and the tissue bio-barrier. According to one embodiment

of the invention the applicator chamber has a depth
sufficient to ensure that an applicator positioned in the
applicator chamber moves the bilo-barrier between

10 approximately .001 inches and approximately .030 inches
into the tissue chamber. According to one embodiment of

the invention the applicator chamber has a depth
sufficient to ensure that an applicator positioned in the
applicator chamber moves the bio-barrier approximately

15 .010 inches into the tissue chamber. According tec one
embodiment of the invention the applicator chamber has a
depth sufficient to receive and engage an applicator such
that a distal end of the applicator contacts the tissue
bio-barrier, creating an interference fit between the

20 distal end of the applicator and the tissue bio-barrier
when tissue 1is positioned in the tissue chamber.
According to one embodiment of the invention the tissue
bio-barrier is flexible. According to one embediment of

the invention the tissue bio-barrier is a film.

25 DAccording to one embodiment of the invention the tissue
bio-barrier has a thickness of between .0001 inches and
approximately .030 inches. According to one embodiment

of the invention the tissue bio-barrier has a thickness

of approximately .0005 inches. According to one

30 embodiment of the invention the vacuum circuit includes:
a main vacuum channel, the main vacuum passage being in
flow communication with the applicator chamber; wvacuum
ports in flow communication with both the main vacuum
channel and the tissue chamber. According to one

35 embodiment of the invention the wvacuum circuit further



enbodi nent of the invention a nmethod of bal anci ng vacuum pressure in a

medi cal treatnment device the nmethod further including the step of
positioning the applicator in the 5 applicator chanmber such that a distal
end of the applicator forns an interference fit with the tissue biobarrier.
According to one enbodi mrent of the invention a nmethod of bal anci ng vacuum
pressure in a nedical treatnment device the nethod further including the
step of 10 positioning the applicator in the applicator chanber such that a
di stal end of the applicator stretchesithe tissue bio-barrier into the

ti ssue chanber. According to one enbodi nent of the invention a nethod of

bal anci ng vacuikgpessurL vaduam negineatot rieaf entcotheun caatfiontdierh i ncl udi ng

15 the step Of%étretChIQ%chng c*%%ggbblgnb%&%hg akgiokﬁﬁeb£f§§ﬂe Chanber a
di stance of befween approxinate nches and appr oxi mat el

i nches. Accor dparg tienemhe befboh n‘éh? FRifhe GMPBNt TGRS néR oa“{‘?f baI anci ng
vacuum pr essur ggin catdediabet [ eatdmit i dew Cenkuribetinene! adivig 20 the step

of stretching the tissug bio i, nt tigs hanbgro@ di stance of
appr oxi mat € lrbled' "R hes aﬁéﬂglr;%{oﬁrr btg %an}eﬂ%ﬁbg% I?lr(gsnlcC of thoe nvention a

met hod of baI afeistg svaeua?n ﬁdr%s:slﬁpes%weaw@dfseél a??%éﬁﬁén?“%lemece t he
met hod f urt hervidishudbagedtte Stepooitipestt boninged¢drel 25dapptidat or in the

appl i cat or chanber th di gng of t ppligator fodrs an
interference fit "W Fﬁf‘?h |s‘%&e %}pgg barri‘er. Rﬁccc%r di n& to _one enbodi nment

of the i nvent|@Woailﬁ‘élﬂhoéfofthﬁalW@PHQOWaéﬁﬁnf“ﬁFésé’ﬁFE“’Fncaarh’é%ll cal
treat nent xevi ge-1aes el Rorheoss garafbdaivash ngheaivecBbn koomeaierappl | cat or

charber i ncl udes. the, sten,of, dran g, ai ol EGUAN @ BhO- bl Rlac AccOr di ng

t o one enbodi n&n e 1nVention an energy transmni ssion a;fp icator is
descri bed i ncldithg: invaditdpasay @aintecryrShenng! ¢iether igLB#es he
applicator, 35/dhemdibsposablmdintenédacaijarehtuding apliisposabbiso-

barrier. According to one embodiment of the invention
15 the vacuum ports contact the main vacuum channel between
the vacuum connector and the vacuum baffles.

Bcecording to one empodiment of the invention,
the invention includes a method of balancing vacuum
pressure in a medical treatment device, wherein the

20 medical treatment device includes an applicator and a
disposable, the disposable comprising a tissue chamber
and an applicator chamber separated by a flexible tissue
bio-barrier, the method comprising the steps of:
positioning an applicator in the applicator chamber such

25 that the applicator seals an applicator chamber opening;
positioning tissue adjacent the tissue chamber such that
the tissue at least partially seals a tissue chamber
opening; drawing air from the tissue chamber; and drawing
air from the applicator champer. According to one

30 embodiment of the invention a method of balancing vacuum
pressure in a medical treatment device the method further
including the step of pbsitioning the applicater in the
applicator chamber such that a distal end of the
applicator forms an interference fit with the tissue bio-

35 barrier. According to one embodiment of the invention a



- 115 - engagenent nechani sm an antenna structure including at | east one
antenna aperture arranged to transmt energy through the distal end of the
applicator; and a cooling circuit including a cooling plate, wherein at

| east a 5 portion of the cooling circuit is positioned between the antenna
and the distal end of the applicator. According to one enbodi nent of the
invention the antenna includes: a plurality of antennas; a distribution
el enent arranged to transnit the energy to the plurality of antennas. 10
According to one enbodi ment of the invwantion the distribution el enment

i ncludes a mcrowave switch. According to one enbodi nent of the invention
the distributigacelement bacdiidag avqpouner spéddurer. ilcceor deagedlo one

enbodi ment  of %he | nv%n%il 9{‘ct he .energy, Segt LANSIL SR QRe2RPLE cator further
ene

i ncl udes a scattetih ng e p05|t|one etween t he rSrgerture and t he
di stal end of Pwtapphﬂ@d-’[f@r apmbwﬁélrnjgl tHe HPLéAberti FRHESST StHe i nventi on
the cooling ci Eﬁéﬂ ta fethereddnckuges apptoaldonrgs charhes posictiored bet ween

t he antenna5 agg Lge 20 and a.pro ier%Ie §1'1q%eo 9f thq\c%gg&%r[&g Bl ate. According

to one enbodi FIERE ThventT on a portion t he cool i ng
circuit is pos.emmwnbe@ﬁveféﬁ tlhtéefaﬁﬂioénﬁ&“%ﬁedt% RFiL P eI N HECHI™ t he
applicator. Acgpeding t9 &na%aqabpdﬂmmhem deftecé NueRbeon richedivey egui de

assenbly 25 in&lludcefseéj fpI ural i of vvagesgé“ed gnggmaes_, Qg%t i, oned in an
a t

antenna cradl e bt on e rren arrange transmt e energy to
the plurality bfssust shamser Accdsdpnes toF @ﬁéw%@@%ﬁ%mﬁﬁlﬂheoqlnventl on the
di stri butipm eL@M anBChpshask ida Bk Ty OMB0E i fhdLh. A3BoACIGERr dbngnd 0 one

enbodi ment of t nvent | the dist.ributi l e des, @, power
splitter. Accof |0 } 8tocr’llgn°ehr?boavent % cheillo:anventl Shgt gleJ g?\‘ér

transni ssi on appﬁt&?@&‘ﬁo#nf%lr%%ﬂai n@l%@@n% dsviFal funFhet %P%‘?q ng el enents
posi tioned bet ygensddie o&p%&wt@ﬁr@ndh%twtaldthbsbabaﬁndarohnthethe

applicator Acc?rd|ng gmggglué%s anc (%p%ghg%%ﬂd% %hQIﬂﬁ%%QE%Qn the

cool ing circui U R RE cool i ers sitioned between the
ant enna apk? t upescusidoat prond r‘i—’ﬂPO‘éJrltPé'tont% eéb?ﬁtﬁg’np?a‘?eé:hoﬁc%%r ding to
one enbodi nent pefaridigg GyeMin @rebberd Mavegutdmlassesbhanti debldes: a

plurality of vegui de_ant epnas posj i d nt%n qgg&; a
di stribution %n’%ﬂt a?ran e%ptogt r&é:ﬁg?ng %g g%@?‘ né?pp +ur ality of

ant ennas. AcCOFEHTRE T Gn@h@d%&rﬁ@éh FePR O dtfﬁ\é“i‘%\ﬁéﬁt | Bﬁo‘t%’eac tPing circuit
further includgsr&@al.i ng

20 According to one embodiment of the invention a
method of creating a lesion in a region of skin tissue
below a first region of the dermis using a medical
treatment device, wherein the medical treatment device
includes an applicator, the applicator including a

25 cooling plate, and a disposable, the disposable including
a tissue chamber and an applicator chamber separated by a
flexible tissue bio-barrier, the method including the
steps of: positioning the applicater in the applicator
chamber such that the applicator seals an applicator

30 chamber opening; positioning the skin tissue adjacent the
tissue chamber such that the tissue at least partially
seals a tissue chamber opening; drawing air from the
tissue chamber; drawing air from the applicator chamber
to pull the tissue into the applicator chamber;

35 transmitting electromagnetic energy through the cooling



10 passages in the antenna cradle, the cooling passages being connected to
the cooling chanbers. According to one enbodi nent of the invention the
wavegui de assenbly includes: a plurality of wavegui de antennas; and a
plurality of isolation elenments positioned between the 15 antennas.

Accordi ng to one enbodi nent of the invention the wavegui de assenbly further
includes a first isolation elenent positioned at a first end of the

wavegui de assenbly and a second isolation elenment positioned at a second
end of the wavegui de assenbly. Accordiing to one 20 enbodi nment of the
invention the isolation elenents conprise a shimof mcrowave absorption
mlat erial. Accopditry h&d ObRe eﬁbgﬂjmk o-8hriherl nvaa&bm;{ﬁg&g seleat i ](c)n ]

el ements conprise m cro e choke.. According to.one enbodi t of the

i nvention the %%%me g %%\?t\e{’r?némé?%lﬁgl%d“eesl:hognolgrkfﬁé?nclngl eetric; an outer
shel | surroundbrepstie imrremediedledtredionenn esaicy ShalaegketgtriiRg aperture.
According to ong.BMIdI BRAts1Q, bhepiditeBhi N dre gDl d@rpiatend ncl udes: a
pr oxi mal subrface di st al ,surface; one or ngred:{tsq%rlnoc%]plog grooves in the
distal surfaceP&nd>36% ond B ehord ThetMeodpl €8 B5dsi T10n&d in t he

t her nocoupl e gerRRMestoAckomgi Ay indeobrrearboliitmghath dihet hessugvieiti on t he

t her nocoupl e gLOPMARS .ar BcFBRgee RAkabhlaitenan Erhiel d-aniéi ed by the
wavegui de assenbé%gmh%g the transmtted enereqsyui S n}gr%m%gdlecnaqr gy.
According to ofie efbod? HEMC 87 (s AveRtTon ‘The i ¢ olave energy is -
117 - transnitteehtimgng JEI@enboke method further inchedigwdiig steprorfe enbodi ment
of the invemti ghsia iBREAQEHeS agEBialBLUirf @he CRRLE G SHADUSERE: an ener gy
transm ssi on aFQI I cator | celnlédl ng..an an{)_enar%%ragltel[ett% e, atr}lde 218 ceool i ng
plate, the coofifg praf&®ha&inng a™r 8RPei® "Shr T ace “ARd B “di st al- surface and
bei ng positionktbdaraidisingo e dfissire Wwabgy- t rAFRATAE8T oke aPfisl i cat or and
the antenna apeftddigehei Hg WRSELiHN8Ani § dBo8NeY MY i1braNHTy 860N appl i cat or
proxi mal to the cooling plat t he net hod i nclflljlditggrt.he sLeps of :

e, 1
engagi ng ti ssu@r?%sutrﬁeg%naermge?lf? e 5T 0N “SPpTT CAr6P T ad) Scent t he cool i ng
pl ate; appt¥i nghensregy ofosthetehiiggushe t hiessegepdy—prssieng 10k ofh t he
cool ing plate; ¢ aauhePasshbdr GOAikRgndd Wirdnhetawaerphhex anitennpa. @perture and a
cording to one

proximal surface of 15 the coolin Iall): .  accaraifecordi ng
embodi ment of tha 98t iagrﬁr%lﬂ%cglgf ' dﬁ’stlrnlcgﬁ?l ng” €l"ect't onagneti c ener gy
to tissue is demerdibbedt eheheetnerhtinel udiatgod hef Hpépaciols veath™t i ng ener gy
froman antenng.apRitULE; a2 ma@i:abi NGeatment device further including
20 the step of stretching the tissue bio-barrier into the
tissue chamber a distance of approximately .010 inches.
According to one embodiment of the invention a method of
balancing vacuum pressure in a medical treatment device
the method further including the step of positioning the
25 applicater in the applicator chamber such that a distal
end of the applicator forms an interference fit with the
tissue bio-barrier. According to one embodiment of the
invention a method of bkalancing wvacuum pressure in a
medical treatment device wherein the step of drawing air
30 from an applicator chamber includes the step of drawing
air through a bio-barrier. '
According to one embodiment of the inventiocn
an energy transmission applicator is described including:
a disposable interface at a distal end of the applicator,

35 the disposable interface including a disposable



20 energy through cooling fluid wherein the cooling fluid flows through a
cool i ng chanber beneath the aperture; radiating energy past scattering

el enents positioned in the cooling chanber; radiating energy through a
cooling plate positioned opposite the aperture; radiating energy 25 through
a tissue bio-barrier on a distal side of the cooling plate.

Accordi ng to one enbodi mrent of the invention a nmethod of supplying energy
to an antenna array is described, the nmethod including the steps of:
supplying 30 el ectronagnetic energy 1q;8 switch positioned in the
applicator wherein the swtch is connected to one or nore wavegui de

ant ennas; suppkyhféeriehe ﬁé@ﬁ%ﬁ@ﬂBQQEEthﬁﬂgrﬂ&n&hﬁﬁyghmﬂbelﬁynﬁﬁh to a

first maveQU|d antenna for a pred ternlned | yi ng the
35 eIectronagngF?%téﬁ@r@?t?ﬂ?% %Hees 8?0 a'ggggnégeé %&%P wavegui de

antenna for a phecdathethenéstedr pod of tﬂﬂleneplv\ilt%@etf rapogi £poHinY t he

applicator. Ace@mmg ltnelgagngerﬂoqﬂidm W% 9ia1§ehe JrRvensi 9n Bedmt hod of
suppl yi ng eg to an tenna._arra erein the fir Hx%nd tqglsecond 5

wavegui de a 5%“5¥8f FRCERE 2D AR b Re PO~ AdC8F A MG T8  one enbodi ment
of the inventlentaﬂneehéduuiceapelymd90éﬁ@mgypmbuaﬁoantéﬁﬁé:%ﬁ%hy is
descri bed, theta}%&r&oqmbaémlditngftme sheps ioh: tﬁéJFéPlE{ﬁ}lﬂg ﬁlc@@&;]wrrggnetl c
energy to an applicat i ncl udi ng a_ po litter erein_the power
splitter i s conRdetéd i”b‘/ 6’%%’1’“&?&% %385 A& M ETRERY EERLTS r?%ousl y
connecting thetponeansplti tither engray FeaShetmbueﬂiﬂheOénenéﬁnm%We wavegui de

antennas; wthautoraRes £ 0niag mgocaﬁ@htca&pr,th@al mainipg the energy
supply to a single antenna for edet nlned 15 erlod of . tinme.
s o

According to o SGFﬁ%nte%?m?%e FRAVRIS on i B Ve chaih Cont ro
circuitry for aéseocidirg nedi cale dem@eemwneromhvehgenEP&w@FOFs descri bed the

control circui tﬂytﬁl%wslh ngel@mg'ltr ecmcqm;alescoepl Qfow@@uplsgdliﬁblan 20 out put
of the m crowave c ctors e Lo, the |rect coupl er,
B, Rep gtz oponkt TaekBetdl Profiid

the power deteffOr%s JPHCF or ERdTA T verse power
detector, ithe pganﬁmueene@tepBlJQﬁﬁbmdﬁngt%@%u%Qﬂﬁﬂ@?ér§ afatEetEd or di odes;

a forwvard poweelérpé}}%uejogepi&q&p%eltaaeﬁ Ocitehep25edar vaiad cpeverstat ect or, t he
forward | ookup tgqag é%céggi dat a orrelateg to the cgaractepéstlcs of
t t

the forward pofik 1:ec’\’ferse PO §8kOR t 2B EoUpI%d to the

reverse power dé@eettﬁntuphetbevepeél@%m9¥rquyikdbuﬁae¥e1F¢kHQ%m fy data
correlated to Eggﬂlng chamber positioned between the antenna aperture

20 and a proximal side of the cooling plate. According to
one embodiment of the invention at least a portion of the
cooling circuit is positioned between the antenna and the
distal end of the applicator. According to one
embodiment of the invention the waveguide assembly

25 includes: a plurality of waveguide antennas positioned
in an antenna cradle; a distribution element arranged to
transmit the energy to the plurality of antennas.
Bccording to one embodiment of the invention the
distribution element includes a micrewave switch.

30 According to one embodiment of the invention the
distribution element includes a power splitter.
According to c¢ne embodiment of the invention the energy
transmission applicator further includes a plurality of
scattering elements positioned between the apertures and

35 +the distal end of the applicator. According teo one



30 characteristics of the reverse power detector; a duty cycle circuit
coupled to the forward power |ookup table wherein the duty cycle circuit is
coupled to a switch in the mcrowave chain, the switch being adapted to
control the duty cycle of an input signal to an anplifier in the 35

m crowave chain. - 119 - Accordi ng to one enbodi nent of the
i nvention a nmethod of controlling output power froma mcrowave chain in a
medi cal device m crowave generator is described, the nethod including the
steps of: detecting a forward power .513kghal at an output of the m crowave
chain; feeding the forward power signal into a forward power | ookup table,
the forward powetodi@@kupot adtee ihnehtidinnghe otdaliati onr dldtta fthased upon t he

el ectrical characteristics. of far . r tors difying the
forward power P gnal -1 O%%%E%é%%@*?% pﬁ%ﬂgggggﬁggﬁ%ggdg%%?g?ee3¥ng t he
nodi fi ed forwardepowes singnal RePxardlt yiegcPé ERecierliver Bidtthe duty
cycle circuit hscadapyeded o gent edbodif@ndutyr cyeke diveatibnputhesi gnal to an

anpl i fier in the mcrowaye | N, JpAccor di §9u§ oligr}_e o‘%m%%%g@fﬁe of the
i nvention a patient Support. apparatus 1s deScribed incl uding:. a center
support; firstanrrineechnel Haneduppart 3remiecr it aio2at AStdéhtet®ortion at a
first predetergiagdtangtengfa het weenmapproxierat @) yof Lh¢ ganrdegriees an
approximately 20 thitty-five deglegs, AGCOLALNG k4008, £Miadigrnt of the

i nvention the Pirs predet erm ne anale‘ls ap roxinatéfy twenty-five

degr ees. invention Abgofel¥igot 6ibfel terfPEdPRENL D IYHRe CPAYEIR i on a
treatment tEnppadeides desciHebeshtenahudiagie,a fHexiddland5 phsanspar ent base,

the flexible tyansparent B§§%x;Q%%uggﬁﬂ?lOQ%agﬁeppreZ&k%@&ﬂﬁ?ttgegiOn
outlines printed1 the base; a plurality of anesthesia equally spaced

i njection sitesnpretosdment t he %ﬁ%éﬁ“&n%VHkéPPtVab?g%%ﬁﬁmaéﬁémﬁﬁéitioning
mar ks printed onRcifiRsbase; paudiliplyured i byvejuiappl ircahasspl acament mar ks

oIt oL negy 008 01D 0,08 SIRMCLIBOL Sled hgelugrtjen Lhe one

i nvention ¥ antennas. According to one embodiment of the invention
the waveguide assembly further includes a first isolation
element positioned at a first end of the waveguide
assembly and a second isolation element positioned at a
second end of the waveguide assembly. According to one

20 embodiment of the invention the isolation elements
comprise a shim of microwave absorption material.
According to one embodiment of the invention the
isolation elements comprise a microwave choke. According

to one embodiment of the invention the waveguide antenna

25 includes: an inner dielectric; an outer shell surrounding
the inner dielectric on every side except the aperture.
According to one embodiment of the invention the cooling
plate includes: a proximal surface a distal surface; one

or more thermocouple grooves in the distal surface; and

30 one or more thermocouples positioned in the thermocouple
grooves. According to one embodiment of the invention

the thermocouple grooves are arranged parallel to an E-
Field emitted by the waveguide assembly when the
transmitted energy is microwave energy. Accerding to one

35 embodiment of the invention the microwave energy 1is



met hod of treating hyperhidrosis in a patient is 35 described including:
positioning the patient on a patient - 120 - support apparatus; aligning a
treatment tenplate to land marks on the patients axilla; marking anesthesia
injection sites on the patients axilla; marking applicator positioning
sites on the patients axilla; 5 aligning an applicator with the applicator
positioning sites; applying cooling to the patients axilla; applying energy
to the patients axilla; switching energy through a plurality of antennas in
the applicator; renoving the applicatanyand noving the applicator to a
second 10 treatnent site using the alignnment markings. The foregoing is
consi dered as kkhustirabdven enlrg10fmddee principles of the invention.

Furthernore, since numner %%r Q'f'caﬁ'QQ%ogﬂﬂm%h§99§é Yﬁ%%m igadi |y occur to

those skilled in the art, not esire I nvention to
the exact constetiead o éﬁéCIZOOQSbépat FeP SHowd SaRE el i2Be 8™ e t he

transmission applicator including an antenna aperture and
5 a cooling plate, the cooling plate having a proximal
surface and & distal surface and being positioned at a
distal end of the energy transmission applicator and the
antenna aperture being positioned in the energy
transmission applicator proximal to the cooling plate,
10 the method including the steps of: engaging tissue in the
energy transmission applicator adjacent the cooling
plate; applying energy to the tissue, the energy passing
through the cooling plate; and passing cooling fluid
between the antenna aperture and a proximal surface of

15 the cocoling plate.

According to one embodiment of the invention
method of distributing electromagnetic energy to tissue
is described, the method including the steps of:
radiating energy from an antenna aperture; radiating

20 energy through cooling fluid wherein the cooling fluid
flows through a coocling chamber beneath the aperture;
radiating energy past scattering elements positioned in
the cooling chamber; radiating energy through a cooling
plate positioned opposite the aperture; radiating energy

25 through a tissue bio-barrier on a distal side of the
cooling plate.

According to one embodiment of the invention a
method of supplying energy to an antenna array is
described, the methed including the steps of: supplying

30 electromagnetic energy to a switch positioned in the
applicator wherein the switch is connected to one or more
waveguide antennas; supplying the electromagnetic energy
through the switch to a first waveguide antenna for a
predetermined period of time; supplying the

35 electromagnetic enexrgy through the switch to a second



enbodi nent has been described, the details may w thout departing fromthe
i nvention, which is the clains. preferred be changed defined by -121-
Clainms: 1. A disposable nedical apparatus for use with an applicator which
radi ates m crowave energy, said disposabl e nedical apparatus conprising:

a tissue chanber at a distal end of said disposable nedical apparatus, a
distal end of said tissue chanber being adapted to forma vacuum seal when
posi ti oned agai nst skin; an applicator chanber at a proximal end of said
di sposabl e nmenber; a flexible filjggform ng a tissue bio-barrier, said
tissue bio-barrier separating said tissue chanber and said applicator
chanber, said {isspeqbi anbasisd erobel Nngréddmireihad whidu i f subst antial ly
transparent to nicrowave ener d substantially i r le to air and
bi ol ogi cal fl ufddiout TP efapo ?t&emaﬁﬁfh%&é’ﬁpl i %(‘é%‘g%)“q}%ﬁ??ga‘r%}eu er
separating airemgpddardt téSghe ehegridenfts aratabd ¢ SYAPHY HFpEPeEdYr chanber,
sai d appl i cat of, bi- baldir@r Heklgussbstanitiealdiyspeniaalbhe tocaid but

substantially inperneabl e to_biological fluids; a v jrcuit
connecti ng gsai ‘élan‘FGigé‘g%% acrﬁéa%%? aé:ﬁdgg%?cﬁntép% €5 o?th(?ﬁérrbgﬁr%%% ein said
appl i cat or bi othame erpedingosi of ovied Lhnersdiod § araflwrcPt PPl Y Hif a
vacuum segl di spasgd @ Sal ﬁlll’l'@&mei cat@l Ghanhesrisaid vReumstisenl being
positioned to engage t applicator and, seal said i cat nmber when
sai d applicatofnggg%agi?%%ﬁ%&pfnogafapgﬁﬁfﬂbg %ﬁ?%ﬁ%ﬁ%g%% ?B?E£?disposable
medi cal appar atusiragept Hiatprt dneladimgl 2 wheseisPlSarer tHesgér bile barri er

does not pgytupd,dd cavaverf iel dsnpaasidngd Ul saird tisssgeidd o-barrier.
5. .dhsposabl & edical SRRl aLes, ScGRL LI, 1B.CLEU Spbegel ool
at least two of the one or more waveguide antennas;
without repositioning the applicator; maintaining the
energy supply to a single antenna for a predetermined
15 period of time.

Bccording to one embodiment of the invention
microwave chain control circuitry for use in a medical
device microwave generator 1is described the control
circuitry including: a directional coupler coupled to an

20 output of the microwave chain; power detectors coupled to
the directional coupler, the power detectors including a
forward power detector and a reverse power detector, the
power detectors including a attenuators and detector
diodes; a forward power lockup table coupled to the

25 forward power detector, the forward lookup table
including data correlated to the characteristics of the
forward power detector; a reverse power lookup table
coupled to the reverse power detector, the reverse power
lockup  table including data correlated to the

30 characteristics of the reverse power detector; a duty
cycle circuit coupled to the forward power lookup table
wherein the duty cycle circuit is coupled to a switch in
the microwave chain, the switch being adapted to control
the duty cycle of an input signal to an amplifier in the

35 microwave chain.



4. A di sposabl e nedi cal apparatus according to claim1, wherein said tissue
bi o-barrier has a Young's nodul us of between approxinmately 0.1 GPa and 1.5
GPa. 5. A disposable nedical apparatus according to claim1, wherein said
vacuumcircuit provides a substantially free flow of air fromsaid
applicator chanber to said tissue chamber. - 122 - 6. A disposable

nmedi cal apparatus according to claiml1, wherein said tissue bio-barrier is
| ess than approximately 0.001 inches thick. 7. A disposable nedical
apparatus according to claim1, whereindhe tissue b o-barrier conprises a
dielectric material. 8. A disposable nedical apparatus according to claim
1, wherein said vacuum ché€dtiding Sccadapt@tbotitmeaftl bf wacuuvergriessur e bet ween

b ot o sccnfiFRly 910N LSRRl GOLE0 Sptere S bl pangl e meac
around sai d apphi eatesicehaifyérs miIFovaYHisspesifte  FetfisCat Eppaiat us
??F?re(rjl ngltlo Zlngitkg&dési\f\ﬁgl@g@%i&&%?siéﬂst OF : CARICt$8G aa thygiaphobéc nenbrane
LRl ool A ShEROAROLE SRR IRLAENAARCORANO, gl M vierel 1
di stal end t hefepfard power signal into a forward power lookup table,
the forward power lookup table including correlation data
based upon the electrical characteristics of the forward
power detector; modifying the forward power signal
i0 according to the correlation data; feeding the modified
forward power signal to a duty cycle circuit wherein the
duty cycle cifcuit is adapted to control the duty cycle
of an input signal to an amplifier in the microwave
chain.
15 According to one embodiment of the invention a
patient support apparatus is described including: a
center support; first and second arm supports connected
to the center portion at a first predetermined angle of
between approximately fifteen degrees an approximately
20 thirty-five degrees. According to one embodiment of the
invention the first predetermined angle is approximately
twenty-five degrees.
According to one embodiment of the invention a
treatment template is described including: a flexible
25 transparent  base, the flexible  transparent base
including: one or more treatment region outlines printed
on the base; a plurality of anesthesia equally spaced
injection sites printed on the base; a plurality of
template positioning marks printed on the base; a
30 plurality of applicator placement marks printed on the
base. According to one embodiment of the invention the
one or more treatment region outline
According to one embodiment of the invention a
method of treating hyperhidrosis in a patient is

35 described including: positioning the patient on a patient



10

15

20

- 120 -

support apparatus; aligning a treatment template to land
marks on the patients axilla; marking anesthesia
injection sites on the patients axilla; marking
applicator positioning sites on the patients axilla;
aligning an applicator with the applicator positioning
sites; applying cooling to the patients axilla; applying
energy to the patients axilla; switching energy through a
plurality of antennas in the applicator; removing the
applicator and moving the applicator toc a second
treatment site using the alignment markings.

The foregeoing is considered as illustrative
only of the principles of the invention. Furthermore,
since numerous modifications and changes will readily
occur to those skilled in the art, it is not desired to
limit +the invention to the exact construction and
operation shown and described. While the preferred
embodiment has been described, the details may be changed
without departing from the invention, which is defined by

the claims.
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Claims;

1. A disposable medical apparatus for use with an applicator which radiates microwave
energy, said disposable medical apparatus comprising:

a tissue chamber at a distal end of said disposable medical apparatus, a distal end of said
tissue chamber being adapted to form a vacuum seal when positioned against skin;

an applicator chamber at a proximal end of said disposable member;

a flexible film forming a tissue bio-barrier, said tissue bio-barrier separating said tissue
chamber and said applicator chamber, said tissue bio-barrier being a material which is
substantially transparent to microwave energy, and substantially impermeable to air and
biological fluids;

a filter forming an applicator bio-barrier separating air in said tissue chamber from air in
said applicator chamber, said applicator bio-barrier being substantially permeable to air but
substantially impermeable to biological fluids;

a vacuum circuit connecting said tissue chamber and said applicator chamber, wherein
said applicator bio-barrier is positioned in said vacuum circuit; and

a vacuum seal disposed on said applicator chamber, said vacuum seal being positioned to
engage the applicator and seal said applicator chamber when said applicator is positioned in said

applicator chamber.

2. A disposable medical apparatus according to claim 1, wherein said tissue bio-barrier does

not perturb microwave fields passing through said tissue bio-barrier.

3. A disposable medical apparatus according to claim 3, wherein said frequency of interest

is between approximately 5 GHz and 6.5 GHz.

4, A disposable medical apparatus according to claim 1, wherein said tissue bio-barrier has

a Young's modulus of between approximately 0.1 GPa and 1.5 GPa.

5. A disposable medical apparatus according to claim 1, wherein said vacuum circuit

provides a substantially free flow of air from said applicator chamber to said tissue chamber.



- 122 -

6. A disposable medical apparatus according to claim 1, wherein said tissue bio-barrier is

less than approximately 0.001 inches thick.

7. A disposable medical apparatus according to claim 1, wherein the tissue bio-barrier

comprises a dielectric material.

3. A disposable medical apparatus according to claim 1, wherein said vacuum circuit is

adapted to split vacuum pressure between said tissue chamber and said applicator chamber,

9. A disposable medical apparatus according to claim 1, wherein said vacuum seal

comprises a gasket around said applicator chamber.

10. A disposable medical apparatus according to claim 1 wherein said filter comprises a

hydrophobic membrane filter.

11. A disposable medical apparatus according to claim 1 wherein said tissue chamber further

comprises a compliant member positioned at a distal end thereof.



