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Brief Summary of the Embodiments of the Present Invention:

An embodiment of the present invention is directed to a photonic based non-invasive
surgery system that includes an imaging device for taking an image of a person’s body to
provide details of internal physiology, and at least two beam generators for generating beams

of energy for delivery to a target in the person’s body, where the beams of energy intersect at
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Fig. 1Bis a view fromthe side of the MR device.
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Figs. 7A-7D shows the intersection point with three cylinders (Figs. 7A and 7B) and
six cylinders (Figs. 7C and 7D).

Figs. 8A and 8B are views showing electromagnetic waves, two waves in phase (Fig.

8A) and two waves out of phase (Fig. 8B).

Figs. 9A-9D are views showing the intersection point with two beams (Figs. 9A-9C)
and three beams (Fig. 9D).

Fig. 10 is a view of an electromagnetic wave.
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avoids most DNA damage by using less total energy and less energy per photon. Fifth, the

target selectivity mechanism of the present invention is mechanical, external and controllable
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woawboidaer apy i s dependent upon the cell divi SPONUS3008/@11329
to select which cells will be destroyed. The cells are
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more vul neraple to raglothera y. .Howe i }
nanopasti¢lgs tp afcumulateingBud) ighss coREtTistiens incells e dppfai rpen Cancer
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threshq)@ thet ideatifigsia celljay atrgathde By wayibe wmtma\feynp% daybies its

rue: ther 0 .3 hy
s USRI i REL IR TFALY
nanopatti¢le €Oncen@@is] isthe lqw estrtinterseativn plﬂnt&lc&@ nblsit theeell. This
paotential to k||| healtg ?Ils but the robablllt of
degree g splestivity ip Srbipal ivdienyvarking el 4m NEFVEROT & Fro%eﬂ@flaw Sufp
fac Qi WhieR U8IBs will
o014 3R 58 BN, ) 00 8l g
be desurmedntTmmenayre@aarcultmm ‘edgerhblk ¢o WA pmma}reamt e¢regn stages of
secon ncers

celulaf R R o “EoRaAe A A" AU RSB HERS hghbistion o ar erefore

more VilHRrdtle tadidiHeraiye rl@@wé:\férttﬁ&@'ls eileathighet ipistdbilRg tHervancer cells
the patient as well as the difference in prlnargbcell

will begia shik ststrd dnirealisy, somernamaaticabls el deiim dimigion prdawilsbe killed and
I
some Skl SECIPRH: DML GhE TR B LA Ve
relatlvﬂﬁ ﬂm&ntﬁe t([) B2 redmdpp Mhisais twhyahdistheraply takes nauitiplditreetments and
t he plﬁgent [ nven ion are di rﬁcted to treatin

often s iark Al SO 4 Ry e AT 1 g reriain Qe tazgeg cells in any

volum@t@ bgﬁmealcﬁlﬁag?a&l&ﬁ@{aEQ FRE BSrolI R 195%@%'% {heME8hb by to be
and are included in the definition of "person" as used

certainithattthehedlthy wsll§ @ﬂh@@aﬁ@f@mmdlqthﬁrfmg@annmlhmt bemilledae

oot T FE0LS, s L B AL LA SR b gt

of such ﬁ%GbsﬂﬁltfaW“ajwér tAAn GORREAiBthefpFD B fieh)hd pledent inv@ntiéi\k no
Scan) to out image i nfornmation into a control

more likgktte wagmmll? dampgegtharn agingapsticar-gan Ghecrreseat inveatiorsmay gven be
leSshkgs,itructlon The control systemthen ains two or nore
ferably very narrow beans 2 at the target area in
[0016]t he Thetiskbf secundary camurts is atsosndoherd plae kvifir xarhdﬂhaeapy than with the
i magi ng systemto verdd %/rgand refine its ainmn

preseniGia¥etiofe o hisisdye to e e [dP3 nelrgpéugrygy%% g éﬁsi’a&egt as
well as tH@ dﬁfe@éﬁ:e‘%‘gﬁﬁﬁﬂ Lell &taﬁpﬁ\'oﬁé(m&‘éc %t&ﬁ@d peaA i DA SRS can

onverge on etarget a burst of |ntenS|ty i s
fail and sdselasemodifrcatxm tpdDN Actriands. drinadperesntagsndhese madifgcations

b a view of the person 3 resting on a novable
ecomﬁéer‘io%‘?ﬂ'zﬂ"‘“‘iﬂr%\tform 4 is shown. This enbodi nent

[0017] Applicant notes that the embodiments of the present invention are directed to
treating human beings; however, animals such as dogs, cats, etc. may also be treated using

the present invention and are included in the definition of “person” as used in the claims.



shows three orthogonal beam generators 2 di sposed
above the person and Fig. |B shows another enbodi nent
wo c@oi0as4si de of the person 3 that includes twoPCT/US2008/011329
ort hogonal beam generators. A person of ordinary skill
in the art uldre und tand that the heam.
100181 Sapams i3 Fiasy | hend By BE P RIBR S PF B RREORdghign use
existin h%aé@hccﬁ‘?s\ﬂl&?sy%ten{s%éﬁhs Eﬁgn&%@ﬁnaﬁée llﬂfh%mfg %AHBeldoﬂ ddmputed
wo or nore depending on the application. beam s
tomography KT eoreC 4 Sheh) tpeypyt smpgesinfarmation hro mCﬁnmlmymm shown in
a 10 _qe ve r
Fig. 2 ?Nﬁ ?\et%r {m c%ﬁgm ceﬁ hoer dgﬁtﬁc\é\@ | g‘\t)eeﬁg?tgolz‘;?gtg%n tﬁ% Q?ns}’i’?vﬁeoz more
preferzﬂilﬁ%@haﬂ@ﬂﬂf&ihﬁ@ Afhd fafzenurehen thefpebsdarisusitgechntiGueds faedback

plication allows the deV| ce.to destroy cellzll%%ep )
from tiq Waging Hatepb iy veRity Aediretids i giming. Prvedestribediindy r detail below,
the sy%érﬁ%Uﬁtr%?ﬂgéye%ﬁ%%Q??egﬂ i E girégg{lét%eh)%ibédnﬁk%ﬁ%&g on the

target & bdsi of iatenbiyy isaeleesedr dy tlteq:qnmcauzardmlmddhcm shownm Fig. 1 Aea view

ta health ssue su tar t ar
of the DI gige oRASEALIS AN BRRABIT f S5 ma L of B Erppiment
shows rtl%‘é@ bﬁﬁog%ﬁfaf bé‘a'n?@éne%’i&rs Qle&ﬁbs&FaEiﬁéttﬁ@f{&%n 143028 | BeRdWs

Splitter Concept’ As shown in Fig. 20, this enbodi nent

anotheyr sméndmemé fropea yée pbthesﬁeﬁgn t3dh@t| tnglué@ﬁa/paxrﬁloawhbeam
genera ergekarge(r) onjof'g‘)éci’nlnglg/l g}lg ?1 a d : n gﬁ%}xﬁ&\éstﬁﬁbb&at the beam
genera&ir@ E&ﬁd}ebe dibgssed obddriopbg tieside elf t(hHMlRBde}m‘e L.hen be

ted and used to create an intersectio [

l0019]Th| Jh@@eu@esofi brams sysed intWLRrIneeidepensng PR He crppl st‘ff"gsion Each
beam' O AGARR %ﬁ@r%ﬁ rdab% 5al]g§jssth§r9m% fdfhuRn cEQTRIafMEE Yo S

processi ng ements of the one remainrng beam
Howege mndba poifit ivéheemthe bearentross, thehenepgyelseeltis 2n¥ent.itiomes greater

dependi3E G Tt Mmoo Rt eSS E A R A s e FEN! festroy
cells d@&withianAé b&dy wWithSutldandpé efthe 8aGbu igueMEAth beanBpassing

intersection point. In addition, another enpodi nent of
through ke badys(énviuding beamsogping tol andefsora é)aentatget area) hag|suffiniently low

s RSP PR TSP s s .
only tlﬁ>§§ @cﬂls&h@lﬁb péihtofl 1hterséﬂt1cﬁﬂft&0€ilvﬂmﬁicfeatlemgg)t fmebefdfatruy@ls

eam processor associ ate h, each f t he
10020l n e RIS, FonFaptr 83860 h bigy 20 JuS ePoREment & a atemative to

using tlo&tllg S ?zﬁ‘ﬂe%aﬁc@eﬂ&raﬁﬂg K6 bde csivpdiih (‘ielsag tt‘?cfe hﬁ& )can

I nvention.|0021] As shown i n Fi
be dlvudadi arts enttipa eah etmmm!s pThwe dmltmbtaen elemeetss:@oﬁlilmbe deflected
for.fin

and usB GRS B0 M RE RN Lo P GROBGT AT G B BRI, siminating

beam ééﬂ@ra@d’l‘? 86 JHRAV50HB VA ahl chinGlexBIPfo 10 ssing thd bbaBfélBments of the
th fractional intersection conbined with the two

one rememm bepvgenierater. Chiggmbadiment afdhe presens yryengipR fges x-ray mirrors

to seleg gl‘gz eCt Ien %/ll a aaga ?I ogg’f&gﬁgnaﬂbﬁ‘g%%léupﬂ%dm d5§

addltlother%}s aﬂdlrc&:lﬁ esdhybdanivetmmerfitae dhattkrstainn poliver elln)adtih&n another
el ectromagnetic energy within the |nter'}s ection poin

embodyrgeryiek Shs RgEent HvENGABIG I LeAsh qrflghep%&s'a DeSHgerE R d baving a
beam ﬂ?gé'e%%}t(ﬂg%eam processor includes a beam splitter and aiming device) associated
with it. An embodiment having the features of a beam processor associated with each of the

beam generators will increase the wattage in the intersection point and expand the usefulness

of the present invention.



or fraction of the intersection for beans of constant
power. The size of the intersection point nmay then be
wore@siotad as a function of the energy | evel ferdbasions/011329

[0022] The systens descri bed herein woul d, anDng ot her

t hi r. .
[0021]or 5 h gvgrngg Igesa‘?.g dly%ﬁfn?erget&ﬁoﬁ% &%V%Mﬂzrrb\ﬂd ?lge;fqrﬁ‘éﬁecuon
points ifér firkee waek | Tbeemgo@imothwda ihrRigs. WiAl-OC Bhows thenﬁteﬂseotion point of
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1o bepra IR e RRIEENEhoTnd i ALDSHBI i ag R Bapagal
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es in eac i ng
precxsmaqmtheeumhg afah@mdt\yduab beans arpt usrae@bmlﬁslhbd diaaadditippabsignal
9151 % n,t h even uaL gié?%isﬁfié’on oft.
procespg 1 BIovIOcAR SORIEN g Yohel R LR AGRP hereby e oBhgResic enerey
w1tthﬁJ‘ﬁ1’ier§’é’cﬁ@ﬁ‘ 8biness hélrad Thid éﬂeggelrevgl 19 pfdpoftibnaf totthe ﬁercentage
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el | ed net hod of
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[0022]t hatl"hatsyﬂer’ﬁs tescAbedhgrainel ol vinidtigothed things, iget ypiamipaire the

nangparticles include gold, carbon, iran,
mitochopds. laqosor@swo@h%r qrenslles pithisa cglhwhich wag@w@%ﬂt in the cell

being ct?iﬁgdh%sfrorﬁ Qlitrin. AGHSsoAM o E&H%@ﬁm iANfe 51'? %Jo%ﬁf readi8nderstand

mol ecul ar heating w t he organel | e causes
that there paayshbeomubtipte mitp¢hondriain $naad cally, arfd thhkthereldre tiwdtiple lysosomes
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Cell d¥ BPE‘xhycﬁxethnHi'& woRRIMeSIIf AR b@endld] drdesGa bftha@kell. Attacking the
material. [0024] Alternatively, the outer nenbrane of

mxtochonén@,éysosmys preothermrganeties hak vl trigger digestionaijthe el prguides the

mgmﬁfarr]lt Elelbe_%t 3%ref(fu% ntgltﬁ@%nourﬁto r ﬁgr(ég ? 61%5 t§’ g%p‘i\ép l%lneot\%k of killing

Such a snal
theglveﬁ@‘@mane I's inside the |ntersect| on poi nt. The bur st

t the f | t by . th )
100231 ¢ & BietAedmehod pEacsRmPLSIPG SEILISH Fdbe Bi78" naBeRAig tha
attach {dqarﬁoxgglllefﬂe'»{?lt h%el@sel 'fhe'@ﬁ&r &'Hano dJel?*ﬁcl@an%hﬁUg@]’éﬁ chfB8n, iron,

u ar matefials and death of the cel
magnefib matemai rm»mpouhdi sietalptubes, halise bukbles spitings, cwllﬁenab anﬁe

comi e s TR B6E RIS e i A8 BLTR o b ol gvppsion
mpture%m&éangg BE e cefl tedt lidals USihe@eRmieath, A dotidr abb@a&b@ﬁle
hods. The |limting factors are i mage resol ution

accomblesém&ftezledeatlms geusaigieriaeesl barmoniss [ trsicamstigamdp ipffget cellular
materla:above a preferred embodi nent of the present invention

i hcludes using a plurality of beans that individually
[0024]do Aderrdtivellys the Yousdr ingetibrivesd ft thy céli amyemsupstumdrtd ikilpthe cell.

target area as they. pass thrqughout per.sqn' s, _bod
This megp e deRe USiAG Hastins intgragetiey op berunashondn Si OTiusl At 2

small @Tm&PSf‘ B¥ c%l? #ﬁﬂﬁ%&qs §ie thi Ht@rs&!?fc‘m RiferRd bﬁles't bﬁenergy at the
I gs el p a person of inary skil

focal pohne caused by theiintdrsactiom dEthetbeams t:teatedyirimtmmt rchuitmg ledi tode in the

cell metmq)erane. The hole allows the escape of cellular materials and death of the cell. This

method kills two or more cells at a time as the membrane of adjacent cells are also ruptured.

The systems described herein will destroy single cells or small groups of cells using one or all

of the above methods. The limiting factors are image resolution, beam size, targeting, and

aiming.



intersection point. Fig. 6, for exanple, shows four
intersecting electromagnetic beans in a three
wal2omisisonal space. Because the beans are PCT/US2008/011329
el ectromagnetic, there is no need for themto be
copl .
10025] 512 A30Rfcribell gbie. p phclErrPUEBRACRCLS (¥ Bt AR o frclydes
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embodl s oY BrAPn L AR TE it D S5 ARER! S aimensions
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3-cylinder rhonbi.c dodecahedrgn i s determ neqfegl%/ t he
the spheesy Greated by the SpiyHRg ¢rosRsertipmo the &_ean;g:gglﬁa\%a,t the heams are
: —actahe Vi S X -BYth h t
ctind ALY oYt ShE K et a1 OB BGAe o e
interseatiorapugatie nslled dH8teinpharneolaf Kgch shaws feraxanipted a ghombic

16/3) (3 = sqrt(1l -.sart(32)), r3. N usi a
dodecalyp Gog e Sisaar s whER bbeliave RS iechrer of cach
face. RUchRAAAARLAGRTPthRsME 48 cylliRleR tRARFdVelthadughliRs Vertices of an

possi ble targeting, as their intersection point is the

octohedrioni Mereeverein thisrargagemenss thelvelugrecaftsugh g dscybipdgrghombic

on-or.t onal , be | At j ' t
sosec 854 RS iky BF A RrbR (L S OADEA, B I UL xampe
a cube@dRdhtdroh havisg lsBOcilindag thdugh theanidpbine of &rhrdge.t MoraivEe in this

and shape of the intersection poi né/ of. the 8 ans ia
arrangqreary, the pehRaR! HEh B KEDGAGRREIRN BEHY/A) Gom st pho s () 3.

Ei ) y
When g LA RS P e U ARG A BBl
preferrédiamd beshpodsible eargdtingl a theiFingerséctongaesnttihthegeinenarh size. For

oo LR At ot THLLL P B S LY B o
mOdiﬁ% gﬁirﬁﬁ’étz sQfd {noRBRRNDL iFBpP a;?g{]i%aﬁ&is' re§@AhP nfr @ tHah e Béams, the

four beans are used. Like anel ectron m croscope,
size antlishapiei afthitereestion poimt ob thedgamg s lass dapendent an thegingte of
creates em ssions fromthe cell or cells in that area.
convergi€e eni ssions may be read and anal yzed to enhance
[0027]it MepR. b AfsarshBivk et eedoivBtiConicBiEanion mydes fitietitbimslimprode image
argeti ng.

resolution and control function. In particular, Fig. 5 shows the general expected results of
using multiple beams of ionizing radiation at the focal point. For example, the watts,

gradient, cell absorption and cell death are greatest when four beams are used. Like an



[0028] Many MRI and CT systens already incorporate a
hi gh accuracy gantry table robot to nove the person 3.
wo pooa/opisef er red enbodi nent, the targeting and Bel/Usmog011329
systemare also integrated into the sanme type of robot
electroﬁ ?h]@fQ% d}ehﬁ“xe Qb @ﬁer@f' %@thb QAL b@ﬁt Edegled eﬁ’xﬁssxons
I ew an vvlth the range of final aimng. In such
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embodishis, ASEEId TP OSSN ASoBRBHELH e ERSH By dnqupied on
plezoel%&t?i"cléieeifespgrI SRE teHinol dpfesiuE 8 liquid \¢aytdl 0P phagivh Agflédtion. These

MR CT image scanner |located on a first |evel and
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bI e f tran .

ne. S350l LRI R IEL B BTG e o
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a horlzaﬁql MalfSrmTHf the MR EoLOTdevicé ated onBAS ekt (Déi/eI hinSsuch an
i nformati on an optimal solution is that = 12.5 and x

embodimeint agloor desigmebish priaciliyehoysing dire é%&pﬂaownay Ft‘SJ 12 includes a
given ogcl\%d?% es ogfeegg gg gé zr?clhe? Péo&liﬁg@@qg %iﬁtsﬁb%}@nﬁﬂzgﬂ Bhay

scatter PAGLENE gitler MEXREI thieretis 04 iriches pff @aitalile spacerin iterflics desigal, In
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additiopevyith e Xfth14 E<s0 and &raif ngoC 5l wheteartay —2584-or ¥ ' &5 0and x +
y =24 2hd & REmdlp Ml%reeéc{ 88@%& y. Tﬁ@seagﬂ\fﬁis A¥8lsich dnsop'ﬁn‘{m ls8fution is

case scenario A system bl ock di agram'show ng
that y % h&5 :aomxevn thf.s Lead boquls @fmdeeajmnbomapenway so @Hmm therdesired

The magne RF coils
cesult. T eshimale s prediin 4 BopkreEsttpnodin SEMEY F &, oMjena
preferré‘cp%f)&imﬁﬂfjoﬁhg bfdséfin@nBoNR use@TBRRE Btz P BEhnN A¥ bfiicipated
Information to a central processor for processing.

A
and themfefeeleqelde enbl tissretiieldife, potentialbysdhte or leseaf thgabove estimate. The
t her .things, a beamcontrol, digital

above qngfygﬁdﬁ 8§’v°cf§0ﬁ\9§erstcgpar'°p0\/\/er ampl i fier, robot, robotic

[0030] A system block diagram showing the components in a preferred embodiment is

shown in Fig. 2. The magnet, RF coils, RF detector and amplifier, MRI pulse generation and
magnetic field control and digitizer are MRI components and provide information to a central

processor for processing. A preferred embodiment of the present invention includes, among



mani pul ator and robotic systemfor controlling the
position of the horizontal platformwhere the person

wo embdesiduri ng the treatment process, beam gePeT/asmg (11329
ai mers, and various device controls. A targeting
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he central processor and updated feedback information
gains. |Téusadmwarrd9m0dci anrmusedttyehe wgetmmmmercapmfmat thgrmeathernatically

orward contr e ce e
intensiiE Eey SR P TSRy IRY (et monur e o ek o R RIHe P Feutarions
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sensors. The preferred enbodi nents of the present

is acquiteq émmialse thesiextigavadiod cyavln%orfs&pr feﬁé fwd E%sqlb |Tge central
|
processco(? %r{slqh% ?Etglgl Jo%ﬁhpfo%g vén\gylg %t(s) kb at e ﬁ com %¢ E\E/gva v;fe I as from
the imapomy dedliceoandf cﬂbd-lxaﬁ:k)rs: ofter pl‘efertl&dwmlmd;md:rm of thy pessentfinvention
contr o] canng&) be zero at the sa

use dyRamig gAiny 4 NAbastPosFiBle cOReolreBRr. ¢ ndaikef BisSe.gaing way eo 10
zero mV:\qunx JtHékaﬁl? esotiatanatith efrbNar@Eontks lor f@AgRAontrol; however,

his scenari o of nono-tactical control is
both tylpm mﬂ«mlnymt caninatbe fayp ahthneeamh timeo rkhis efentiyelytmeansithas the present

vent 0SS RSB r ot FUpRICE oL PHE RS0 of
mono-1aBGs bohted] i§ ety eOlditTBER0M thiin bR@GR0AE AL it ) on for
the first level of tar 81et| ng. The second | evel of

[0031]ai mAriyefeoed ¢mbodiment iof Blegygseat imvention uses Aiging isehnglpgics similar
to thosg gge%cf f%' ?&iu@?%m %k)&ge\ﬂglfpglgﬁ gﬁthqﬁ{ahg b BReibe hﬁ'\fhec‘f %’E‘ EVEPOf

case contro str tegli es wou

targetitg§ €Thd sadndiielco fadhngnooddase &cmﬂﬁég)enmllanm that used in precision
dlffractlosand ot.her intr.o
62

u
machinipg peigh deBpEn FIRYGSPE- cate, Srd- PoveRsab repsgies would
be usecPfh%gbrﬁfc té"%bﬁrﬂe&@rde@'e&ld?ﬁrﬁﬁiﬁfoﬁs amPB@ef&Rs ihtfoduction. For

npared to other tissue density can be expected to
mstanoealmahd@ﬂs eycthoah&ldamdvemﬂﬁ caicb¢ prediaigd Wlthlnccél’t@lal parameters.

Bone def sgmagid Ol b o ot R 1 GG FilecyRS i

dlffracmmmh%eﬁﬁiﬁqfnmse If k&%ﬁ]romfsieﬁﬁﬁiodﬂlsan@fnp&teﬁ tesbanferd-
have cgenera been consi dered negligible in medical

forwaréppthtr athie derstback tonp Wil be murhangye ﬁé?t&ﬁter ule is that the
10032] d:? ﬁg@% thﬁ)Q%F Qgé{r ﬁ&{n%jh gef?er?lnfb? nﬁfaie\geg gﬁngf‘erm medical

er wor

applicatiofé Bthepadtl AMhelgeRerabiuld is olfat def beaat wdh bé¢ Beflected up to one part in
di spl acenment woul d be on the order .of 10 g}ﬂ tﬁg‘maters

10.000\gr fetficaonetn elbEs WAEIsyE i enesh O oRR AeRimpter pomnt of
deﬂectfsoﬁz%j: bispBcIHER WHI@BE off 1RGO Hicrdih&Ers. RuIBPR deBections

would be cumulative and may result in much larger displacements. Figs. 3A and 3B show
issues encountered when using a preferred embodiment of the present invention such as the

angle of incidence of a beam when it comes into contact with parts of a person’s body



i ssues encountered when using a preferred enbodi nent
of the present invention such as the angl e of

w0 p@beesace of a beam when it cones into contacPCmB1008/011329
parts of a person's bodylncludlng bones, tissue,

mcludlhlgggrgesplls%l%,e Sgagrgb%t t?rg&?g tcg deljeﬁatt?qul?@g/ Fﬁ%%e figures

show that cheddfebe of therapgleaddnadiderich és nkedacred&s 2ke bmoms bedmids small
. relative to the sj e of the cells. The surface of the
felatweo@dge 8126 of they CGHtE;e ‘b@"gﬁﬁﬁ PgsherPé?fjé Gan, 8o doRgst ﬁ e gppreyigpated as
smoottP8t fift iR tﬁ‘é 3kfe. RathBE%he MPﬁc@ of {h@‘f)%dﬁs &Jﬁ@ld@&@bfo 'b§ 1rregular and
considered to be irregular and covered
covered With thinigs like Haiothed pthebelstasless Theseearfase lrt@uémtles w1ll require

compeb i SH AL S b S o SRR BB T3S ekl Y5 e
feed-fovdvhrd rh@&‘elfiﬁﬁfé dofitr¥pdyateAPSEIn dritbdditBe VT thOpresent i@h@én

an enbodi nent of the present invention conpensates for
compensatesifersthd edidupd flgRectioan sMokbsnscidisaldy.fhigalA ghowvrs gybeagpgenerator
and thesl;%%frngEg er%?{}gl[ c?ot %ﬂ CEJ?:%czb‘S hfe p%EgowEe 9r nﬁégﬁ %ing soa
eon erson pon ol hg

certain gleflectiv@rdcaim. @ed. |3<B:ﬁ>t:®s&s of GME; ﬂeﬂd%ltl@n 118 mdredetas Therangle of
this deflection in The angl e of, incidence

.. . re detai

mcxdeniC% isthonm todephe angle gzgem the hicam qomss b@aﬁpe@ﬁﬁe‘glth Hiegerson’s skin
gnewdaféchsn Psesrh%% 18 bé 'fﬁé‘ar%ré xﬁ:ﬂﬁ? theTén@fa@@&hﬁe 8bdy (e.g.,

def ect on i s shown e under the surface

the pergin’s slen) dﬂyst(re)tlgea,bly,hhse qu@soﬁmsldsmer@nd angletof deflection, when

not ceabl e of I e
added (8ethEs Ares it kS dhaferSien itfisnts he e BeRichfe Borth magge when i
came uds gbRast & 9h tﬂk@ueﬁ&@oftths skiaf |A€§érk&fbﬁd}&mfa@amﬂmﬁﬁﬁne\m&ml
canme into contact wiwth the surface of the skin.

it
readily p'@dgr@ﬁnéfchaé ﬁmh@fvcgw may have ¢aused the jeam te goye tg the left of the

beam Ic gﬁ{)(?% a§ B ?l#%hydrﬁ{ﬂhﬁ? %\%ﬁ?\%oﬁ nﬁtﬁ% @gg@%&ﬂ 80 degrees.

In eithdrisfjuatia thé emxéai:cy afelid ivglysoaases closbdanes c&lﬂgbtengrdeahmrdlrectlon
t han 1go degrees., In either sj tuatl on t he surg;}

therefoeuich @ w&m%geqdﬁe bg@srAUNEFdfeF foaRrPPsTly Heatdhe foca boint and

target diéd 3Gk ém)rlt R&hIiAIZE dﬁhﬁﬁ?e @baﬁxtyrﬂéﬁftlﬁyoﬁéué‘eﬁ{jaéd?u&? Fig. 3B also
accounted for to properfTy tréat tHe focal point and

shows that thetwidtheaf the\beam eftérat comes thnomaztaW@thrmegslrfa@e aﬁghe body is

sreater e g R et it s nalq SR i PR ARG g in

Fig. 3Bl 43Qhé Bédri eRcinterIGthBosbAyi parg idideathe 651%015’@ bbhsi‘ angl e of
i nci dence, angle of deflection and angle of dispersion

[0033] a5 Whensmsing amregferregembodiment ebihe SFRsEUINEGNI08 the displaggment
tolerancpeals fo§1 tf}ngg}dgﬁ%f f%l&g{n%fé? ?%@qu%té%%ﬁﬁéiﬁ]r?\?e Iﬂ 6}r1]'t§> cBﬁsxaeratxon and
correctdms pluacienmade.t DERection dlSp&lcemehhe greacke foradll @her energy types

m.croneters so, defl ectiqQns. nusf be taken i
compargd iy jogizing ragitioRg AScr et igbtsa th%}é*espiaéewaaté ?Orﬁé? FRYEY bype with

the lowgét%hé‘&?dﬁer@ﬁo b SRy lfa%e Rlid ré?ﬁ.\h'@ ofB&{oY all Xﬁﬁéy types will

conpare to |on|2|ng radi ati on. a result, gt v
requ1retf¢faiit-f0dwaqdl @otnkietconfpensat tor dnﬁe@rpns ype. dishows areexaaxv;ds of the

ection rati.o are t U|r
feed-fofigar SaptrySE Rofh fnd SorlibacHiclivns Bl BReluchdid e
person’§ SKth! Bdneb CandQBmIRIMS BEDId Rackiff HRCoLAPDint Ahd tarfet TBMNSINAICh a
exarrpl e of the feed-forward control system.in use and

situatiop.ey sofiware pragsam iin His targeaneepmprterethowinria IFigli2igcluges a feed-
forward model that precalculates the anticipated deflections and the resulting pathway and a

surface®

feedback control for gathering information obtained by the imaging device. Consequently, a



person's skin, bones, and tendons before reaching the
focal point and target cells. In such a situation, a
W@ odobnaisel programin the targeting conputer shP@IUSI008/011329
Fig. 2 includes a feed forward nodel that
resultifl SRl £ pret A IR PG (P SN WRRRUSIR caPRle g
automaitef, e¢alinicoimagb equisidomanalysisj arelgreagnerdy iFoe beam sizes of 7 microns

oS R LSS Hh SR B TRRE o ct o

secondaut omat ed, real -tinme image acquisition, anal ysis, and
treatnment. For beam sizes of ‘7 microns in dianeter,
[0034]t he Thppreteread ambcxdhncn’fe OEthemotpewqtt@@ previde en¢ray thipgheld

.of 1 1, 00 T f
edueigh 30t RaR FriearREnBaRR e L8R3 thoT g LR St
technolo{e8 DA TheIma QY tddapn Iriprd forradleatRdBnéts,ithe preseit &yention offers the
preci sion and speed over the nost advanced

advantagectfrsgiadign bapmopice M MoK BRCTEY Beays, Whight wilbplse gnhance system

th
perfordi[ 2y Hedlcie & RORE Rk une IHARAE BRLIPRCERE S P 0y beans.
[0035]whi Eherg/y thresHosdreenbtioncie asbasvmb)paaroﬂdmgusmef liggpertbetnua mgdestroy

noi se. for t i n 35].,, Ener
cells. [RIGRS 1 &P SIS BT SR DVGUICBpEE by 4 i SFLks Bvh Olstructive
mechaﬁl%ﬁﬂ?r The r&udts iPnReR IdsO¥ndt 8y b§m§ kélﬁﬁt%él@'o Hé‘ﬁro?rm@gémﬁﬂi Baves
he present invention Seek fo use the cell's own
very littlestilulat iesiduerbeltingi éﬁgckmmtl@ lysosames, mitoakoadrig eseher organelles

eSO BEIAERY B 5Bl B B yTan o

bumm% SOSANERS ofMst eEbATEr tha pﬁ&seﬂhh@d‘nﬂ@h@a&ﬁisé e tmrfﬂghed efergy
ar nore sophi sti cated, approach than S|q§{y bur ni ng
requirements and thy peigRtial PTAreEsFAHRHE Wgidedhabedy at egy of
I as t:
0036, gbS30, rl it U DRSS s pRARR SR REURR Bl i
of feedeﬁomirﬂmgnﬁclarombmatmth fesdtiackt dvatrob d@ﬁedffof)&ﬁ]i cAD@erai@WTOVIdGS
preci sion and speed are i roved

work affaHeTFGUEHE] B R RGNS PY PUBrecG A BeRSIEpgtion of he
feedba@l@E@itﬂ)‘f' Tjoo‘ﬁ' it hﬂlﬁl‘ﬁﬁ%@cﬁm@ RihinfRkation@eshtdsql waEkl faeRn Féedback loop,

| so provides work area size reduction so that the
which agmnnpmwemarapymgssem andspegd lof thegetal prasassof t he

00571 R85 0BT P =T o) G s

inventioNRFOAPSoramatel ¢Ymcr@fr&&lr§it(lﬁnﬁﬁdnaeﬁed'h&h it hl@gﬁtkytsa’laller than
process. [0037] The initial precisjion and accuracy of

the size plthg p@ﬁk!w éeméﬁﬁ@)léﬁ e & appraxppatshexbmes ReHsndn garhais than
any co@??%%egﬁgo% UL Ean Red in fg}a‘b’i&gﬁttlﬁ{/ﬁtloWaﬁ thel potential to

I'er Sl ze the smal [ est hunman
improveeh¢ ﬁreciﬁfun&ndslcapmwb()i mlﬁr}or&@ of mmazeitide assmatgingmdrbeam
axi s than .any

generatiQnsiechnplogies wrggé t hlfh\% “”°«#§€x¥rﬁ4§%§%% Eﬁ?ﬁn §:t<9 Pisferred

embodirﬂa{tﬂﬁe{h& BesPhiG R SHiBRA p ?(Wild@& poteREM chie R alaNGlcuREARISS inBhirable
magni t ude as 1 magi ng an beam generati on technol ogi es

dxseasqsnwrabsneprovides 2 qudnuindeap esandifoemany prepnin whigh eyres or

err.ed enbodi ments of the present invention provide
“ea‘m%"sp‘?a'feé‘ﬂh AP Fgure for many currently incurable

[0038] Conventional treatments for cancer today are very crude in comparison to the
treatment from the preferred embodiments of the present invention. Current treatments use a
single relatively broad beam of radiation that causes damage to surrounding tissue. There is a

delay between acquiring the image of the problem area, diagnosis, and any action that may be



di seases. It also provides a quantum | eap forward for
many areas in which cures or treatnents already exist.
WO 0@38)s4Conventional treatnments for cancer todegT/E8E08/011329
very crude in conparison to the treatnent fromthe
aken.H1 44 oS EBl g8 p PSR, bOKEEA | g ot for
personpRepeatabitityois [¢wahd dwmmrtdmnyagﬁ humas ermoo wrid gmgTangesngand

siming RG4S Gy ST kP PG g ¥ very sman
groupsgﬁtc?ﬂﬁg nohltxstélft @msAed Rahs bgeaeritnﬁ%hoaﬁd mean the

erence between life and death for a person.
[0039] Re p Oshealardais of healthicers innvhicthibe dppios mayi hewseob wohlghaga the benefits

o sty MBI R SR o B e e

automdon\Rd ¥edl Tihé teghidlpgy Abuldedel s$gd1ﬁc;{m® NTBX teeh@dlbgy described herein
conpared to the present invention 0039). O her

also offgrathe sybstaatial DRRSHeT bRINGRPBHNYAsE SdBrFfose ﬁ’é@ld%‘é syEgaR!
proced\r{%ge?ttg%ﬂsé{]ﬁcnjgp %“a}ré{lg Fesgféftgmﬁ%%&%wa §r3¥e %ﬁearﬁqvalves

reducmgslﬁosrhteasuﬁeo rmpno&mgmdnngakmtularmgthgmhmellsggryt_emhbahtd:rezmg to stop
ni fic The t.echnol g%&descr [ @ed herein al so

bleed“lﬂ" repung gyé‘dﬁ"s‘iyé‘ﬁf‘?"é? B4} PYSPOYBYng non-i nvasi ve

[0040]t heflﬁé gfﬁeﬁé@ér{;bm&Hfs G o prBdeAE BUAES wokkNRitorbhfsusly after set
enlarging respiratory passageways, repairing

up and heczlude stdeastthe fplaldwmgrhynpﬁt@mrmree@cmn ummqowi mgeatablhty, greater

|mJ at | ls, ternal aut e
sccurag, R pos oA g dore B g e, A IbR D haf SHbE sk hork in
a benefiEIADVihEr BOEABS the[ LR4HHn a}hﬁtafg'eﬁhg bf eélisagbosipamtibsal Bfintensive.
the present invention work autongnously after set ufp
Aiming hepmsyausiche very fashand highlyrseyrats g BdyBrente make ag jnformed and

accurat;qugﬁ ondBr oa.{*mpaes g@%e&akrtwbm bedbdi ?&ndaéﬁ}{.é @oMid be

er operating s and better trac
unavméalilanﬂt/emtf tinaprebleint et lﬂ;maremcymnky bmmaertmmefpemoat would not be

cayse, t he sel ection targeting of cells is
able 10 gihTa s R 1Ty AARA GLPIORFTY R LB vasensa /b body
make if ?@r& dﬁ‘ﬁ@uﬁ' kRdep Pk Y cCared Béing aﬁ%l?it"c‘l foPpéFRdE 1a¥ing more than a

I nformed and accurate decision for” one ceII may take
few millipaeands] natysiscandenctienisslose sog¢ther imres] wal d be

0o 254 0K S o 07 BB ST DURBR 60y T4y

the cask ©f SeMRI sd¢inmake MaBieamtipdl pRRUk SpacdyVie Whivhetht image is acquired
nmovenents I n the body nmake 1t very difficult to ke

is transformed apd Iptgepreied intp é’i"f?éj "‘tfﬁ@l‘%}@@(fol‘ e hyaransys te sest i Lhgse
mathergafc%l {)}E@E’l{fﬁls chvlrﬂl‘(lduf:ec’ f‘o‘i&g&% 6@1%] 'Y%%s@{l% eldnBiohDf the

ér Inrea
mfonnpmfmﬁhmis aso :tlﬂ)]&i:lt &Dllmnammeﬁmhmgfes landh mimed bEthe Ipgrsbh dovking at it.

sual ly e case of the MRl systemthe
Automﬁtéqthvé chg«p rgmgg)le( Eag,&ggg)ate,, ﬁn%hgﬁ T hﬁa\ﬁ%rﬂ tlgat must be
done oﬁ‘&%‘?rro@gdd@1stsrtz§ﬂ§1ftﬁés'€%ﬂaﬁe@nbt%searr@ fr@r@@xah MighlPi&Slable they are

i nformati on for the hunman eye to see. hese
a requnr:anudmm |dmussc¢ ebavd, bis 2qaevides a ﬂdwetéartt of apzgfered embodiment
sent at |

of the il e et R R R PP b g Yo Rofinatcd and
therefofé M@redffdcli®e REpE RS AP HHeI@attient for the person.

[0042] Further to the description above regarding beam generations, although radiation

beams are the logical choice for a preferred embodiment of the present invention, radiation



Automation is objective, repeatable, fast, accurate,

and reliable. For the work that nust be done once a
w@e@omdi4ie i s started these characteristics arECTYUSH)OS/011329

than highly desirable they are a requirenent.

beams %r:%\‘% r GS,I)Z%O I Erlrngiln p(e)%d Bé\ §M Ig% sen %\Il ygﬁ?ﬁ{)oh glfe(?%t necessarily

the best ldi¢td €Bhesdtchitec Qi MMBpeestmt invtion ntdkes &ywkdbieits work with any
automat ed and therefore nore effective u}ﬁgerforgin
energy bpam thal pengiatest sht Radigevarss, ulirawnnd apd pingbpnergy Fs may be

used wﬂﬁ g}fer aérgfe'n‘égea %Mﬁn&ﬁgﬁf; Fg&sgﬁ?}m&%@ﬁr 8akiB0S watd Fehgt‘l’l%nergy

I on ne are t gical choice for a preferred
levels cﬁ‘rdb@@ormmgneuf: btires mmams) andmecitanizal waeesi (attiaseunsld qan be used
are not. the, on .choi c endi n

with th s [P YA L ERE S o P chan SpR SHEDUHP] g pifeetyang isks

Even vﬁﬁ‘ﬂhg fise Jf"l%\aﬂ{cﬁz@r 'b@&rﬁyrré’dlhtﬁbrl 8y RHGEARAYs bahebest@hoice for every
makes it possible to work with any ener gy beam t hat

appllcapeneﬂﬂaﬂmselfgb’ dehms R bs mere stfectivet indermprf fagks. pensration,

energy GRBIAYvRICD dsPrtsCaHBElY bR BB PO ave

(0043] | enatpisfepa efiboldidwmk 8 e pedsent ihtempynBaes a:cdnemmnon of radiation
photons) and nechani cal waves &“' IrasouncR f) £
beams pased opjthéicritera of eBiaiing MEWMUNy ALY Ayt el S effects.

A preferfed et @k@%@&&&{ig tilﬂ%ﬁlrgﬁfee\'%l {1SnéAoraht SKisatily %Fga\%lléﬁ to kill

ow powe ation may not al ways
the celbe« bi‘ee"edn&isdembdsd)meat afsahsoamdyubamawat therell @ $ebi-destruetgpd

ffe
dissolvg Rk AT WNo R RECRF GE ety 5Lt Fifed getolar material
for decQﬁE@{:&kﬁﬂalmétﬂh STigic@bfafieh $an (€404 BehiAd peae hiesuee Missolved

ment of the present invention uses a conbination

materiad fwiHl ddiraere oasibyeshverbiod sediraysed oredisghiargedi feom thedrndyi ,}ﬁaﬁ@tlon has

ffective e
e
energy 'HRAIRE ad@rdlled ByIhd b&sa’ftgﬁmﬁhbﬁﬁretm;ekl dnhortgfmhcirehﬂngs Ao heat the

organefes (ot {Y3QEDS BTN GFROTQTSLaT FHOIRE LB orSPrm Py of the
organef¥ F.GAJE a"tlt1 eI Gt Larlf® gg%) ahe p%é@éﬂﬁ‘oé?ﬁght@ Of @Rl predent

ecay and potential infection. Tissue
inventiah haiki (D(rpassnblel toase ubmbound te vihrate |tbsslyeosonmscsroitquzellular material

o Sl oS R AR S0 AL o o

the dargfg@? Al ingiviuafB&aY type ha¥16n 8RRl VaridBsTBrhtaNend kKl 1!>atll1\bays To get
ruptures. Focused, ‘intersecting energy beans

sufficient pt‘memaltled, thy mierowarve beam sirengsinould have toBetpo skiepg o avoid

damagg 9%@% SH y Sl?r%?ﬁetl n 850%61&% }ea?l g‘{lg?é% W am( @P%Bgﬁﬁrgb{%qll}%ng or4
centim8tef3DFd. 1Y sRdwé heecosfBriietress anﬂles; &k, cawat‘hA” shows hm effectiveness
same way, the preferred enbodi nents of t he

curve qrepjechwhemthesiesent inyeriiangises <leamspand 48 ?%S are attached to
the orthéife%*‘ﬁPM%pé,Xxﬁféf;%& Qhis P gf@fre@@ﬂnbbﬁl enﬂ%(ﬁ% &l a&dth @&urs in
ener gy sutti cient

eve 0 cause cel death. The trade
the target firéas Culree BisHewehd effeciveness amyerteatdd when tapagsedt inkention

TN TN TRAENG LT K AN

this emB6aif et 5@5}6& |5@%‘@él'ledeta91 HRuisQRuesb HRNENit@icVigipgdsed by using
amage a e en ry surface in order to reach cells

only a siegle beamhiGuryh€ showy ap affeativiehess cgrvgrusing conventional radlatlon

which shows that under certain circumstances such a conventional radiation treatment may

actually result in negative effectiveness in the human body known to cause cancer. Curve C



centineters). Fig. 11 shows three effectiveness

curves, i.e., curve "A" shows an effectiveness curve
wae@e@anediwhen the present invention uses threePOPEARI08/011329

and nanoparticles are attached to the organelle mﬁthin

stso sy it 3 £R e PR RSP BLE Spafe oI DE R dhighd hesny tssue

aroundehé &Gédt‘dﬂz\ﬂ’ﬁ&al%m{e [EfsaRt@thihaBset duevalshe® tkpédidERb il@ based
uses a single beam and nanoparticles are attached to

on calcufpsions Berfermied b theinyeaioris:, thiseSUIKES AtF Ratibased psgapaEmental

data. @pproximately 50% cel|l death occurs due to the
[imtation inposed by using only a single beam Curve

[0044] C sTibebeaan gederatot forapesferred emdodisiangof thnpessentdnedntion is

ragdi ati on, i ch ows that under certajn
Capablwg RARREAIAR ésgerghﬂeff" erentyReLHY wees of ?Jazav%\hssﬂ op thepraferied

apphca'ﬂi‘@“ FhE Yalibos B’e‘iﬁ“?beé May'B9adddR REMBALLNVGENR §§mbﬂ)a¥19@to achieve
human body kno 0 cause cancer. Curve Cal so shows

optimat tegults Mshtpdn wepgyatyea:ucombmetbum btam widl proweidd ¢lag besbfesults in
ed to _healt rQu

terms St Fipufits O Eforkl el 89 adhidh e TSRS FRL L g rampe,

shows @XRE&&Y Behni @sedl ih TomdaRdon vithad sdéhagmmqaemitor med by
the inventor, i.e., these curves are not based on

[0045] o x pHpmRHEIMRPaehon pomedylateddn KiepRBRHeYaYes oy gisogde used to
reduce Qﬁ n%féﬁx@fp? ';IQPQJ' éﬁ?f&/e 9{6 &e'gﬁe(f)fegél‘fs?tHWo%%' ﬁ’l@tchﬁ‘n& the size of

generati ng severa erent types
molecxﬁesmﬁhmfthdom@anellm,sﬁmﬂir@mgbhmep,r @ftbe emtite aplhb) wrtlataumfasféhmergy

vari ou es. my be sed as .al,ternatives
absorp i BEFET £ URan S0 BBy DRE rraifec Sectsr iy Enets of fesh

penetra%g h@¥m! YREZrF HOM RREHdNh& e ReAROMNE wavaeﬁgthgiﬁeéde@) the
results 1n terns of the anmount  of ener% requi red
ca

harmortics mey beachicted Wyonpdwatingthe Ir¢lsase Bf gnerg in therbeamanphe use of

m usegd in gonbi nat a
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indeter@ifateg THey ateaisuéﬂhecagxacd by divasdreby yerp empyiomatadreajaydatipns or by
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calcula&%\é%?@égqglﬁga m‘f,?n {:golhggqsp glzie(ﬂretgpgé aglﬁ]ocri]lgngg Yor t}% H’esent

mventR)ﬂSalré inﬂ?re‘lh? pR?HeStQ @lnfgﬁfarﬁléé? at gRsiblve SmpRLRities khem sarategies will
ody f whi ch three orthggonal beans

be conwdbtedn @neprdhﬁscles t@pmlm sqeERaRd PSioribes FE mayegients ang

enmbodi nen dt t
trajectgrlﬁ;l j ﬁglrlvv)r S, r(rtll tlﬁlg ]aqg \t%otn;'s %5&) g&l{;édgﬁ]&rg‘éﬁgarng?ror gajec ory
will bé"&?ﬂe?&nﬂﬁ@ﬂx the sbang, ﬁhhﬁ foaphbi. | THeye sthndsird trdjegtogies wolild also

freedom of novement. The determ nat i on for choosing

include hendgsd mwenwatsrmd;;&uw@%%%o%ﬂng\‘ 8t i ng sensitive
[0060]§ | f’ zl'lse%sc%\égedddbgge GOMERd 0 % b ﬁﬁﬁ@@' the cal@ﬁ‘l‘atlm)ﬂoml?e' paghway

eam ener nee to achi eve the desired
selectib@ard d ﬁmcl[l&ﬂ5ﬁ}bs%km dlstapmstand demafi¢sorithiotle tsste sumeynding the

target. tcalbgtgcl‘rl%tsiggﬁﬁp ﬁwq%éﬁsgt{ ﬁltgth ﬁ@gﬁ g%‘(rﬁz eal rrlg‘h? srlléczes Elstances
and deﬁ?i# PQ/‘@%SWelgﬂd»@rﬁvhﬁﬁ%en@ﬁ%ﬁﬁhét@;@&br @i Haibe Bdies (not

usions and resulting robotic controls are
defornpadeordajucad) ahé dan Erehempkle‘ ~vetified irnthe prerasAaral thespatiet g Liig

and not or, urr uired.fo
e e e
procesS&l | &GdabR ﬂﬁnslﬁ@é; E&lm fromtissad bﬁdﬁé&iehﬁt}smanﬂither den51ty a deflection
angle is calculated working backward and forward from the target. There may be multiple
deflections creating a complex path for the beam. To simplify this process and reduce or

eliminate singularities, standard pathways for each type of procedure will be used for targets



di ffusi ons. These pre-cal cul ated novenents conbi ned

with feedback control yield precise and accurate
w@b@oemant of the intersection point wthin orPCT/US2008/011329

enconpassi ng the target. [0059] Singularities:

. i fel e ; int dy for th
within SatEidL R Rt JRIbPhuh B8 EReLA nRlRd i the bady for he
purposbyf fathivay eeledtjorzie carrentlyawtknowndnit csailely &t beomereaharbgne hundred.

cal cul ations that result in nmultiple solutjions. .Th .
The stgdarbRatnes e AsARed Bty plsrees Br v DAL SR atipp for patien
speciﬁi: Eﬁ;ﬂ[c%ﬂ&ﬁsy, prone to singularities. To resolve

singularities several strategies wll be considered. )
{0061} One Bofie ik Esstesdansity natuldéonse Rancaed tissueotensityarefcalculated in

nmovenents and.trajectories. |n other .he f]
the preg3eHE A0 156 1 @ DF S Bl E PR E At i b PE ik ey need
to be attipiéd Reacdiiré BERNY iAfoRiatidie Adianshl stkvofLwith dputsto.the system
These standard trajectories wuld also include

may besteguidied: dA g \eendartasd haelth kseues oyifl e dnputs tptde system to be used to
singulariti ) | .
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(and toclpssereyed fiey ) 58 1RUFRto; élle{‘?‘g’sue that should be
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w thin certain parameters for normal human
(and pdtentiadly otherttypksfafienengypit may] hernegyssarydosimplify theieniry surface of the
erified i.n.the pre-scan .of the patient. [ :

body. _Xrﬁ?ﬁ)dlaéﬁbeé 1%H§es 2S oét € algél dnqyocarug%ﬁﬁc%eélgmng%taﬁgéartgf: rc%%ﬂectlons.
Most of fhit BpeRIf 36l rodtetidramgebé Rdupédead itinatedby &8€ b coatings or by

transition_ point fromtjssue of one density to another
submerging theypody dePRieet Thaceatigees of wateaWoyldhavg %m%%nmy as the

i ' in 488 ctioh) WhEn ERYsIRE f
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singularities, st ard pat hways for .each.type of
[0063]prog€6ﬁgb’é3’% %nee@%a‘ﬂ@@a@g‘r migPYaY SAPHRd %{{Ea‘fei_@f Kppwn but
diffemggo sda;bgso@@hgg mAerikl9bak ]gﬂ)éﬂfél%sit?yf FoR 8bRpfexReME omPosdders

purpose of pathway selection is currently
multiplerdnargyrtypest staged fitieg yould tscrequires toleanseshe vaiousreagrgy thees to
. standar th Sy LI fin '
arive PO ARkLaC B AFTAR) e puf SolBris P il o2l e QEARERTol B ype of
energyab R walighil$ befop®6rdlighanafiansholhed sy sfensigly\or it may be best to
cal cul ations:  Bone and tjssue density are calcul atled
have all of theengrey-asays sigidtapgauslydteachigve g}r@%p}qﬁlegydlevels. n a preferred
embodﬁréa*t“?ﬁz{a%éfucwszm@Eé?]ganc-gt]%n'iw% B el e RYireE&kct FolRi be to
adapted to acquire density I nformation. Additi onal
lower the fsdividuali thiesholgsi f ehch subseqient erergmty pb.e Forenaimpdel radiation may

be used fupedher dre T Bembre dulidint ey Phuoppiodeating Soptitie cel
follow%&é?y QRIS R tb Vthatel (RAG e Al dBEIETIMA GhiDR coldpst.t ifhe chst of

scans may also offer valuable information about
simultaienss aryivaks therdesived effedt avoutdbketoguiekly brase the(thigahald for total

| esser, extent flesh), i n indication of density.
energy[rEgiEBYd 1B Sfeale @F%f‘f%dieggefﬁon (subnersion, gels): For
[0064]V €T Créking QW [R@ARBLIGT Usihg ISpe&PDITterentials: Even a single beam type

travels at varying speeds in different substrates. This becomes even more complex as

different beam types travel at differing speeds within a single substrate. For instance,



(and potentially other types of energy) it may be
necessary to sinplify the entry surface of the body.
wo eooe@ui4ari ties in the surface of the skin mayPCHRUSH®08/011329
unpredictable and | arge deflections. Mst of this type
N r . .
s Eh{H gt} GO oS ) RSB
ultrasoﬂ'lﬁtEtrQ\ib@d atiiifferiig SRty asvibpdsdeshfaore onhenaeriad t(damﬁhdfty as
in_so there woul d q@t be any defl ectio

100651 11 T HeAPrefRTaCATRTH M iR ASSE g P ST AR DEsgevarations
in speegt\ﬂﬂ'{nr\}\g§ %%H g’f)lﬁrngfd %T&Sgg Sﬂggvgfgry tlit’e;;ggééggiglgéﬂgﬁﬁl A8} ¥BE Fhake
use of fhe$er eesiatinn tondreato deresstian ghoimasifoatvo or moas eeray tipepamitted from

t differin eeds th er a
a smglaﬁ?@? ggneraigy gE‘Bgﬁ a&mae&ﬁ%gé’efrfﬁ Gadee Eh‘“' ﬁ%‘ﬁ’ 'ﬁ?Vé“% 78y
type/beadPfist arkd ROE gel&isidglﬁe YR Belif suEithat 81 faferRidfcatdiRs the
various energy types to arrive at the target at the
slower deanap thettanget andcrreatepehigh engrgy n@iyrss@tlm%mopééh% hwpts of energy
converf or one type of energy to arrive slightly before or
&Y ghtly after another type of ener gy or it may be
[0066] bes Using thvasedersity Gor thiget sitetigy and ninviags iMumoraurebesntsr cells in
to achieve threshol d energ | evel s

ef rre
gencrakhays difiesart demsity Fhaspcierstic “é‘@&ﬂ%‘ﬁb"@ghwa sy e chpppgteristcs
can be ﬁgbgir lLPtalFﬁhﬂ r?é‘elgji%ﬁ éﬁﬁ ;d@sfif'chQH bfltdPSetd. OEAQYR bed @bsorption and

or each subSequent “energy type.
image &nnraew&ﬁ‘bklpful rchatiagteristicsrfay ussewitls pre ferved pmatkasiime nte 0§ dle|present
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signifi@at Imprevénéts fKaifPhd MRPRams Feldhe toahetictle Sérﬁﬁﬂﬂyta&ﬂelms&esult in

arrival, the desired effect would be to quickly cross
improvefl @ceurneysinglar spesd. t ot al energy required to create the

[0067) CSISZ %ngofg %gg ray gg%égu%rg}%% nr%a?eg Es‘?ﬁoﬁ'x leRlm 'bQ @nhanced

sin amtype trav
if the bdimy adnthinGossh et chargdiahll eesahtngsahdimtqntHgaeth fitlds should be visible

o e B bR, A o T s v
also geﬁgrgté dsir %%%#ﬁeﬁ@%% th&;PYARL By @E’@H‘et@ét@ﬁé@ﬁhlém@ﬂl create some

ron within any given matefial. In addition,
image dilstorésroomidter feeanet s [tahaydbd p®snbt@towemgsaas fqrtth@élgg)étsons
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[0068]Var A3it8 Bearh§ cSi@@hg\Wohdbétohdeidse@d ohe anakiér, ff@jéeﬂor)nﬁeﬂectlons
However, the present invention may_al so make use

will betaoseplenityi far therronirel wiseat ePartiles watbdiksehpeenpall recnel PRfoanother
while Oé)gﬂgpe &ﬁg‘l@.ﬁ%ﬁ bte?éﬁ?ascte%m "ltl‘fegéjgor%éyu'm tgal Q%rﬁe %?ﬁ@é on beam

acco easin
trajectdil Ofwhe pami¢les gertmiarig yhd l)epﬁ'{ Mrenferlhgttheibnﬂyt hen
rel easi n(% t he faster beagt such t t .t he fa%(i er bea

(0069] .o Drg§zation Séhmfprk?é‘é'ﬁ? isial aly coRared to-gompuiationl
analysi8) 9 R/Icﬁinﬁéa%érd%gf ﬁﬁ%sﬁ fen Qx'cﬂfte@‘?ret iR 6 t52a8bn SABEGHan

conver ge tunor density for target
frame geblsing Mol bamdceasary g achTtmhs best gossable @émagsetesalution and avoid

eneral have |ffere nsi. t characterist.i c
video S G PYESPE AY ST TorpifEn M4 A B Gpr et (RSTAo) and then
using a frame grabber and digitizer mtroduces error and causes information to be lost.
Reconfiguration/modification of the imaging hardware to provide direct digitization will be

required to improve system performance for the present invention.



can be used to help in the selection and destruction
of targets. Energy beam absorption and i nage contrast
wae@oled4pf ul characteristics for use with prefreT/E@82008/011329
enbodi nents of the present invention. Use of an energy
(0070} eVWane R&fcd 1‘611 0@ ’An:%lm‘ba{igﬁ ['the @ﬁ@rg%ﬂ&ﬁﬁg 4@ '?ncf@yed as
provi de si gn I'cant rovenments 1 n afmng the beans
continuosk gtdnvagehous Wa?vdsx plsise sliérrentryl iarthe eiargy maged seeins critical at first

slance o FBRSFLEHETS FARGAFE (1SS R AR PTSY S aash A point

of inteR&tRANANERI: Antelldtidn Re amplifiestion dl:chf?,r\'?'hena»Sa\teB ent6RECt A€ inverse
and resulting el ectromagnetic fields should be visible

points tnothcth euryes.eTo echjevasemting renmgrd@twmﬁemépmma atpgeson of

o] SRS B8 OSBRI

HowevehiphBse/dhiifit 1§6rﬁﬁl¥ée%ﬂﬁ>rlc6&g@l IsHafis@rtble@fis €6 which the axes are
i nterference. ma possi bl e to conpensate fqr the

b
offset by a sroall pegle ﬁsatt § teegwresn the beams fgsrrotsHatechibg sétesiRagomes
smalleraﬁntp Wgch%y %rroae?{) L4 S@rde #eb u?’t 99 deéx@gﬁ%reéﬁﬁe L¥8s BERHH

i'ons becone ose 0 one- anot
summatioa Jaﬂd bﬂfey arda$ bewtal @mmceWathdm ineevarycreppdteble bLerrfemt of the

control yst icles with |like charges wll repel
intersegfion g8 tdﬁéf"’ aIS%alb‘b‘po& te charges will be attracted.
[0071]Th eﬁ%é Bééiﬁssarwnhddelk%\&ﬁo&%srdpﬁaéw aPubbAGIIC faHi €6 @h¥tons)
he particles remain in the beamafter entering the

colhdntgnwyh e[e@t)e@s] theinggi diffeeent eencusiaanis r¢ashedr The wmsiopg)rfor summation at

v 5o R 58 FERRAL LS RN S i

atoms §liggkdtiveat li@e of ab keficellbaseh fnrtﬂaﬁlt%ahimlnlwlm |C|on’q120n effect and
necessary to achi eve the hest possible im
thompsoagsiegt shouldbrih s5)easy epergydn }het't‘@Fsec'&‘h%‘P%l P fgrthese the

potenh?g lﬁsqmll Bf gﬂ%\lﬁ%ﬂ dihmo s%&?&ﬂﬂ%gﬁﬁég% 5 d—‘:ﬁlax%?l ze( RS

n usi rane gra r
[0072]i nt andumssne andi0 prcdndeamﬁmrmatimﬁ orgauting thetezmetge/ wozs sent from

Reconfi gurat.ion/ npdifi cat of rdware,.
the beamy ggfletRIP IO dFTH et ihafagetticslit A %ﬁ?fﬁ‘%@ﬁgé’gﬁ? g fpritios of the
energy W4 ﬁ%ﬁi IIRGTION ﬂﬁﬂféQhé RiterbdtioRPBAER Mill provide a person of

i nvention.[0070] Wave Cancel | ati on and Anplification:

ordinaryfskilhim the ertgybel:teawsiemt@dmgj@ﬂ the wages shferteoibs target cells. For

examp%ag%g e@é 1p€1ug§}n (zr?na?hl ;r%laf:eﬁ (thﬁ)e wé, ngkﬁ fﬁcriﬁ{)tg}/nmde the

interseE@SH pdtht. i Fg R diesive 6h eS¢l that %En CFRWOLMAVES @fediephsate each wave
rel eased at the paoint of intersectiogn. Wave

has an gmpbiade Ak 8pd eﬁera% Wavelengthoy ovban Boghidp Wayssgre in phase and
added fog%tﬁ&sl%‘é% h?% érlqyrﬁéﬁt'ﬁdgf?f & anfl at\bﬁ}eqeﬁ t ¥§.» _F‘Pg 8B shows that
a pt 1 ma

i eve ergy delivery tot target point, a
if the twevaxvas ade omr di plaasy ask addedi watzeh;el arand\i drk cegpfedet ihetistersection

. tha ase shft needs, to be tight control l.ed. .
point. FHnd0SROWBAREEC SHIFETERE VP Jha e%é\*é%@ hggneli e n lectic field,
a ceﬂaﬂ%l&%t@@ﬁ% efe@fro%@r&k‘ict\:&lﬁ/e & th r%pééaftl%ﬂ‘dlr@d/tuﬁx of the

As the angle between t beans becones
electromagugtic wm éflfeawaveiadogrd§ sbowh Hhat auﬂme ibeginpinged ehghswave a step

ect at 9 dere At 90d es th r
op i iy S b Sand ) IR Sart ot g e B FfeBoy S occur
Most it p&E&tlyaFigon0 idBmeMaraltes'tBRaBE AbRetR) BeTB AR efectritefield will both be
amplified in the intersection point.
{0073]) Focal Point Concentrations: Focal point concentrations would occur on the

surface of the body closest to the beam generators if the person or beam generators were not



i ntersection regardl ess of phase shift. [0071 J If the
beans are nodel ed nore appropriately as sub-atomc
w@arwioed4ses (photons) colliding with el ectrons, Pehes2088/011329
di fferent conclusion is reached. The rational for
moved ?&% LiRfts ﬁf xf(e?%y | TS e A& %nﬁf-’ih@ﬁm@@@r@&ﬁ&s%@lﬁb&rshots and
act ways i n h x-rays interact wth
only onatod %o amggesde adprsted| hetw¢eea sbptsrhy fmh @remmat Tbﬁ creptgsypecone

ff
senedF 555 a0 B RO oL BB BB n

of the b@gxq gteﬁextaﬁﬁgﬁoﬁéiﬁ TaE erdiss Sdction |o|f ttﬁ:l QR Warh)lul haﬁl@h@y) becomes
hotons and resulting rel ease of energy. [0072] Fi

smallerSiAd seBllemas the swn@wsj@owﬁ Josritte dhe heapuicaeTPane t%%‘?ﬁsﬂwm
es. s t t
concenf S L B SERRSAL L2 DRt
patient/@dblé @y eRgeMffidsR Vafmibr inahe tra;mbnés watvioahprohkhdaelkated to
i ntersection point will provide a person of ordinary
focal peigt ¢ancepfratipdsart a better understandi ng of the waves'
[0074] ef fEr‘Eér 382“11}436 1‘&1%&@%@&%‘&5 §°5 ﬁ%ioﬁed Fb&%, st¥vsahé general
cf formation relatéd to the wave
expect@lr‘l’etulfsmtf asingmmultipledeamb of iomizing eelidtion ap dierfocal point. Sar

ws on the left that when.the t r
exampléa@lﬁ WRKS 2T @n%ﬁeléﬁ%omtl?&eand)geﬁ gﬁ%{g are.gr %%?te?t WhehT0af Blafhs are
used. E’Yﬁé’ &h 81RBrEn microsadpethe h%&oﬁxw&xth&&bﬁﬁf axlicftgy Bt tlhla dcal poidt will
ded together they have an anplitude of and  a
create msbm@om th¢ celjor cqﬂ.sgn thebargpo e%elfailsﬁl?nstlﬁ@’ bawsadand s
s m%%
analyzH § Pl G imPRERTRAMIALAT DusIRbRS clnifid) Bargerine.
[0075] €| el ﬂﬁgﬂﬁﬁm&m/ﬁiéfgyteﬂﬁbrptmnlreqimdao dagma celk and d is the
an electric field, a certai.n %1"8 t‘be
beam siprgthiabspsptien atchgaoiat twwét%ﬁsﬁag‘é % et Mon of
I Boclaths fos€d, tHeéh: Shows
suengt{”ﬁg?&gt%{ %{%%eg nn@géwgfthgggﬁlbﬁe a s?t ep up in
imverzsi gy ywelzl occur and at the end of each wave, a
step down in intensity will occur. Mst inportantly.

[0076]Fi gThé.éhaﬂgyrgrasltanamt dlbabe cdmxdﬂrmginetdetﬁﬂmréngjﬂ)&rmlte of absorption.
ele fiel d

b
Higher el SUTETRIT 4 BE SXIFO945 CRbare paravPLahdlsrefos s soerey

absorpfgmhhﬂx%eﬁm&@é&%t;fomtl»ﬂnaaemgﬂe@l {IRQQHE edigy hl@soSptfcfn&ﬂﬁsMe the
body cl osest to the beam generators i.f the

1ntersegamsmmntc&ndb@ﬂmegﬁeﬁéﬁmmfsthﬁléﬁ@bm fhsemy. Honikls c8edYs
absorp%rr {qteb?l%glgﬁ 8? Lhe mkrse 1orl é it %Hdb is &%%nfe%@%@%rbﬁ&ﬂaﬁ@ﬁmde the

ne’or two an are adj ust ed
mterse&ﬁiﬂﬁﬁﬁm shdivSs e dunitar oﬁbmmsgtheﬁhl S creates a cone
defined by the circle enconpassing the outer nost
pormSNof the target and the point at the end of the
beam generator (vortex). The cross secti

n of
100771( vaEh@fﬁS Tihreshels Reduedgn:bibie pressnisiAueton s§ ﬁ%é%?he erey
threshotl% gy %1??1% cgmlhrsfe%Y%qo %lsé?sct% tl{eodets{?ﬁctkﬁnad}ﬂcgﬂ@ eTﬁ’é &(acﬁiiﬂount of
mim concentration Is at the surface of
the redaiibh inAe ot dfren&gg xe@nredmubstm\mvﬂm@IMg frh@ thls strategy is

patient/table caus fficient vari.ati n|n
expectfi i Gghe 65ier OT k4610 G 01ee e PRPSNBEE o Peigndsfsqunt for
less tharC$% SR tHeAbtPRSH by volume. The work of breaking down the cell is accomplished
by the enzymes in the cell rather than energy from the beams.
[0078] Control Architecture (Figs. 14-19): Feed-Forward Control. The preferred

embodiments of the feed-forward control for the present invention will pre-calculate the



[0074] Energy Threshold Considerations: Fig. 5, as
nmenti oned above, shows the general expected results of
waigimg43aul ti pl e beans of ionizing radiati on atPthes2008/011329
focal point. For exanple, the watts, gradient, cell
c e lacR&i
oy RO A b A T ERHarf 7 chon,
target s¢z2{) sguirhalaieiammn‘s aenaegegybmn phike V\fomk:lag bpdiwdrd \firon thertergee
em ssi on mthe C cells in that area. These
diffraci SO e HRsgonanEienbeam it Hisions, beAm SregnRaEdpdelgareet
absorptll(m ﬂ{d@khgﬂlwté’s le?lg'tﬁ@f)é’d‘ﬁ? pRUS [RWef QI35 ARINg 2Béh trajectory,
argeti ng. 075] It~z 1s the mni mum ener gy
initial lElaam‘tm‘lgtb\n rcquqmdrwnt slzejmqaged at geopiatoramemberiof beprms needed,
am St.r. t.h/ absor.pti on e
gantry RN BEHom St oo PR s £ At froaf s by e Rsigared
movendeftsdf lsix d’efgijee\élolf Frebddin perddnrs @bvdieaiBanieepersériefioveentzeycle,
< X <y <z. [0076] The energy gradi ent nust also i% .
phase sd}&tssar@eﬂretg sequencesr Al these Rafamgtess are used iy gharengraph the details
of energy are to be expected to cause
of the t?gcg?o 4 éoglr“f) |on therefore the energy absorption
[0079]W t TThé rdH@ﬁc systemnseatitreciibrne hdelfifor badhestiti @sﬁrontﬁaa@:ﬂ omsgtatic or
ener gy, absorption outside the tersection point
quasi-sitcl SRS HRBEN R PBFSOR R LORTHRE oS @5 heamy Fof il Thhe feld
of v1e“?{111‘§r ?é’te Wa‘?ﬁdrﬁﬁhd’aﬁ& Sec@Hbmitdfhdart BSki SR IWARES it Wbt the
nis the energy absorption rate inside the
feedbaclntnspnsectl on point, and wis the nunber of beans,

oot B 5 S0 L SR Pl

informYorlSdth&ed BlohiA alb-fr@mk Uf afe 1hﬂgﬂl‘§$q&tpmdmtt ﬂTBls sub frame will
destruction of cells. The exact anount

provide indormedtion abaut semal hirga eroynd Erdagast mﬁbmli %%lytbs l3rgs epogh to
s i o KPS0 S BB RRE ge
feedbal:lympaﬁﬁ&hacaﬁm tHedfinal emising bfitheSsams t¢ banse thean tocesinverge at the

vol unme. The work of breaking down the cell is
deS'reda'@E?éﬁﬁﬁPP%H%’(‘}tso‘y‘dl“ﬁé @i48es in the cell rather than

ene Ob61E §Renw Will b
[0081](F EdYih] mmtg Hg%‘—‘g@g{%tr&m‘g%g%%? ﬂ{eThe pre}?’erredl )

requiredrtb dxdldmmllspmnamlamedo thertavgetawithintartglergnse ople order of one to

two hugﬂrgaggxtpghrl]e\é? niéx Brf: g}b&elgg!%n ogﬁ(? lé% Hﬁoca@bgﬂk system to meet

these tbl@ﬂﬂ@@EKénﬁ oh ltsafv@ﬂsy @&Q:lﬂlﬁlbgé fBdbacRr GRiweies ahis ofleiamed may
beam si zes at tar beam pat h wor ki ng backwar d [rom

slso basequertinbed hinhe Exele of oipvamgblodn oHSF MoEds BiFrgy @gly be one or
two pog{gg g/} H tilﬁ qn%f P{Z)S/gxglgﬁtt &t F@é gfs‘?é#ﬁ?s \thlj(natf)gﬁince for the

ion ra al ong the beam pat hs,
presenpmv&itldrﬂﬁscnﬁi @B@se alahhit cageathe amyge dndicontarb! pieaenwould need to be
strengths required, beam size required at generator,
shiftedri gprammpedaie PRI CYY&nt ry robot position, robotic

[0082]p03 Il &)néc@ige Sk (1R BBod KLinBRAER 1HRAMB B8 & &téhﬁ,allaﬁfdhe beams within
novenents 1 n six degrees of freedom

400 to ;590 smaromems/ ofréhetcentangthe peb-framediald o Evisi: Iéghs:l figld of view of

the sub-frame is 4 mm square, final aiming control will have adequate space within which to

measure error for each of the beams relative to the target. This error is then used as the input

in the control law for the feedback loop.

{0083} The control law for the feedback loop converts the error measurements into a

usable signal for the final aiming device. In the case of electromagnetic fields being used to



phase shifts and firing sequences. Al of these
paraneters are used to choreograph the details of the
wo e@doizanivard control. [0079] The robotic systeoTAR1008/011329
recalibrate itself for each still position based on
at .G . t

deflect sl dla) BERTL kBt 1p QIATehSatt 4 bl BERCRAL ey wit
differentiadwalubs Thst etrmmrh lpowat thedinataitdiyg actoatbisisoats ¢o aauge the desired

start back fromwhere it | ost the feedback inputs.
deflectiop®go] Feedback Control and Final Aiming. The feedback
(0084) ' 0OP é%érltrolﬂfﬁw gélﬂlfi)ﬁhndl AfRingRilIR \%Tableraad alifoaiatieally adjusted

sub rane o e i magi ng equi prent. This sub-framne
to accouit for prapeitétemal mouemrents.ofn ethetuwords sthainovgmeat afresgh §eam enust be

cxps B8 SRt B U Y S RERIEL B PR g o

constaIW' ik Bxpdited thatBrambhalfedaste droess wittih mertaaatd obmiemofor the
e final aimng of the beans to cause themto

same d@ﬂw'@ngﬂé thetfinahaingies idewige dme@fiw@m B "t?é‘i%’e%thmlt&’ﬂ Wil the
beam nél?s? ass: Ve?@)%%{\];ge,?z{osbst(})\ v el ﬂ)@&ﬁ po%mgr%& 910‘@9[) a tendon or

I'C Sy e required
bone whlD blﬁfdcﬁnEyt hdvb aptifferehodefleetiat pam:ni if fifabainang etoves thei h¢am such
tol erance on the order of e

that it pksssRBIEY & passey biough it diflenl | REPRP o e (g potfign of the

beam 1f| d1§ of V§W5mlf Be g@@rttmtuh§§ﬁmt:ﬁ$@6ﬂ€h§ ginal itfifig Sordfbll B8, while
y use of 1 nmage feedback. However, this tol erance

the propmmoama%hdomoseqmmﬁﬂm beait isinat edmstany Blismepsusghe Ardhtherefore can

v i A BT AR RSO ROy 1B B con

prodchtFié"'ﬁﬁhl }aﬁjn Eaﬂ&\%rﬁe@ﬁs inhigcromente sufficianeitsbasititaxoamirte the desired
burst. Int

is case the image and control hasfe I d
deflectinaed Phasetshiftadingtagnisgnaycal atlbseéz fed H’ﬁ%ﬁ%‘ﬁ %@D a%comml
[OOSS]E OO?%%géA@?ﬁgél%g§ﬁl% }"im?f mhé@b WPOR! e d 3 FiHel eéd% dﬂ@‘é@curames

eans W thin 400
desirediog ﬂm‘;&é&md @fnliohﬂnmmohhe pfesetitenwmotlr diis 18 aehl@lvetdfby

Vi ew. d of VI w of.the sub-fr
procesga&aﬁ@a \ortin of AP hiDS BRXRYT aﬁa%cyaﬁ\"@ﬂs?hee ‘gl agy for
the slic¥! rf.? e Y¥HyGD shxQy BERRNLErs @Ellﬁd?éd ftR¢ siuafhimeto bé‘lprobés%aiﬁ for feed
t vetothetarget his error is then used as the

back comm]twquhd btien dmrdcn oﬂtlame oo four meil iratgissararedo hhe plomsaial

g SRS RS LR BRARUEA L g porion

of the &inSbrraye\Gol B gdtﬁbrhﬁéfuﬁ&&ﬂ\p&fte ﬂifemtatmﬁagnata smbf-ﬁrahd will still
bei ng used todefl ect the individual ea[;lgs.gF G\%rol be
requird partiglinrpcegeing Ph eoRione fthessegsorar@ythatds Brger é Lrppy be

3l j&a| ues. These currents power the final
exPeCtg&%l%?aclltnuggeors SO0 as to cause the desired

[0086]def R@bbu@ﬂmbn(tgmqmrefhmm bt thelsystenv tgavank thsr robpthasystems will
ai m ng ariahl e and auto t Callo%‘ﬂ@\& tﬁ1dto 0, nce
be requIRIaRFOdISE aﬁF‘”’& FRorgpale skuvRfeitiLe 19 ope diloterance on
the ordeP 5t R VERFIMet&s peRFRIPRRMbIPIScId eThlS design criterion is dependent
upon the speed of the feedback control loop. The faster the loop, the larger the tolerance.
The limiting factor for the feedback control loop speed is the MRI frame rate. Published
frame rates for MRI systems are on the order of 10 frames per second for high accuracy
images. Gyroscopes on the robotic end-effectors (beam generators) may help achieve this

design criterion.



expected to be proportional to the skew of the
magnetic field but the proportion wll not be

wW@gn#Atl It is expected that beanms wi || noveP@DhDE2008/011329
less within the field of view for the sane defl ection

at ' j, i [ ' ; [ :
0087124 Bp Pl B LRS00 0 s TR Bpaciy
vary thé dintetériofithgbeatns. d.dogarbvemas siagdewsed tocthoreaquigk ]y etadivdteriarger

or. bone wi || suddeng have a diff%bent deflpeﬁion. . .
groups gheellsr Smaller brams wilkbserd uestmallshaiodpe At gelior individual
makes contact or passes through the different nedi um
However, the position of the beamin the field of view
[0088] wi | Thsystent vl take @ussgriificant pwpuntfoftinputffiomah da¢tar tegset up for each

prems SR oY G P RN 0l o B R it v
highly hit6m@fed’ddce s harted apdingfel rﬂedstil%s,QQélhEmig dnddhérgerz9 Rheétdewn
the desired accuracy (provided the hardware can
button, syl hgdacluded imjthadevdesi ng novenents in increnents
sufficiently sensitive to cause the desired
defl ection.) Phase shift adjustnents may al so be
required as a part of the feedback control. [0085]
I mmge Control: Sub-frame inmages wll be used to
achi eve speeds and accuracies desired for the
preferred enbodi nents of the present invention. This
i s achi eved by processing a snmall portion of the array
at the maxi num accuracy. Wile the total array for the
slice may be forty to sixty centineters squared, the
sub-frame to be processed for feed back control would
be on the order of three or four mllinmeters squared.
The el enmental information collected about each pixe
by various sensors is distributed over a |large portion
of the sensor array. So, to gather useful, conplete
i nformati on about a sub-franme will still require
partial processing of a portion of the sensor array
that is larger than what may be expected on an
intuitive level. [0086] Robotic Stability Requirenent:
For the systemto work the robotic systens will be
required to produce a stable coordinate system
relative to one another with a tol erance on the order
of 0.1 mcroneters per feedback |oop cycle. This
design criterion is dependent upon the speed of the
f eedback control |oop. The faster the |oop, the |arger
the tolerance. The limting factor for the feedback
control |oop speed is the MR frame rate. Published
frame rates for MRl systens are on the order of 10
frames per second for high accuracy inmages. Gyroscopes
on the robotic end-effectors (beam generators) may
hel p achieve this design criterion.J0087] To inprove
the speed of a procedure the systemis equipped wth
the capacity to vary the dianeter of the beans. Larger
beans nmay be used to nore quickly eradicate |arger
- groups of cells. Smaller beans will be used to target
smal | er groups of cells or individual cells.

cells.



[0088] The systemw || take a significant anmount of
i nput froma doctor to set up for each patient and
wOovdob/ogper ate only within paraneters the doct ofc15€$2908/011329
However, the process will be highly automated once it
Is started. Failsafe neasures, including an energency
shut down button, will be included in the
device.Clains: |I. A photonic based non-invasive
surgery system conprising: an i magi ng device for
taking an image of a person's body to provide details
of internal physiology; at |east two beam generators
for generating beanms of energy for delivery to a
target in the person's body, wherein the beans of
ener gyidifker sect at a point; neans for feed-forward
control tor precal culating anticipated defl ections and
resultin Eathmays as the beans of energy travel
thrbughogP QIRRIC Hated GAN-ENYFHHG SUTEFY SHEUR SOPBFSIREedback
control through information gathered by the imaging
devirfithag B Y6 Gk o ki fab®6f 4 l?e@éimf D60 116 p 9 fe fdelail 8 Bd
~ the neans for feedback control function in an
intgrpgl @hysigledy: manner. 2. The system according to claim1,
wherein the i magi ng device includes a magnetic
I eSQMARGY ol bERE igBRkrat8MI t6:8zeAbraf ASTR ARG tATRY FBNvery to a target in
. device. 3. The system according to claim2, wherein
thepprson pBgdYng devi ce includes a gantry table for noving
the person in the nmagnetic resonance i.nagi ng device or

CONPKEr&f thes¥RmE 8PENeraMiceRet A#a pdin@ system according to
claim1, wherein the at |east two beam generators

generate the sane . type, af ene ... 5. The system .

2 B i - BRARTHhE ol s Pl ing, izt g lgasad resulting
patihed}8 hathe beargeotnadps tiivélliRlog Hout MR QSrsoh’s 8B&y;aid 6. The

radi ot herapy system according to claimb5, wherein the

beans of en i nclude radi.ati on, u]trasouynd and . .
i CPORA S TERRRh oty e IAfQipgaipi-pgncred PYRG imseing device,
| SA/ EP7. The system according to claim1l, wherein the
t angletrein rel mhas fs Pedtbrward edrite] sutthe asacsafoc Eediaek keentar
fu grougs of cq%{s i ncl udi ng non-cancer cells. 8. The

neHPO R AP UGB WA™ME claim 7, wherein the target
i ncl udes | ysosones,

2. The system according to claim 1, wherein the imaging device includes a

magnetic resonance imaging device or computed tomography device.

3. The system according to claim 2, wherein the imaging device includes a
gantry table for moving the person in the magnetic resonance imaging device or computed

tomography device.

4, The system according to claim 1, wherein the at least two beam generators

generate the same type of energy.

5. The system according to claim 1, wherein the at least two beam generators

generate different types of energy.

6. The radiotherapy system according to claim 5, wherein the beams of energy

include radiation, ultrasound and microwave energy.
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m tochondria and other organelles in the cell. 9. The

system according to claiml. wherein the point is the
wda Agets41110. The system according to claimil, pdeueoes/011329

the neans for feed-forward control includes a software

programin a targeting conputer for precalculating the

target | ' o ' g . ed b

i hegper S?ﬁ@@s%@@eegﬂagﬂlﬁﬁbgé&gﬂtqbgﬁgreingﬁé ta?%?] gx%ﬁlggs speu¥ic cells
sudhesadamrek sclfs@r gtdues dtedje incading mintdaoeer ctéllse t ar get si ze,

opti mal beam sizes at the target, bean1path wor Ki ng

backwar d the L arast ditfracti

def Fect [ gﬁe 3 n accor r%e% (‘:I}aflt‘ Jstvo%rgmqﬁee £ 'élr‘%ei ll’%osomes
mitveketeidiaahd bther drgargﬂt:s inahsadipt i on or att enuat| on rates

al ong a pathmay, pomer |l oss along a pathmay, |n|t|a

beam str th U|re qu re
gondr at of P RBLEH s TR Hhf EngBRUOSS i gpreer
posi tion, robotic positioning of arnms for each beam
genéd.at ofhe a(stehaicpraﬂ'mg torohagmg nevBerein tiseméanis Mordlegl-foewardfcontrol
. reedqﬂi,a Ee son. stnovenentléﬁn ge, .2 egion's locati
ISR ARV LS RICBTH AR EE W LR P 'f}"r"ﬁ‘g‘ I8 disarget lpqations,
antRigatiag déﬂ@txbtmdseﬁoﬂ-thmy@ﬁinvﬁb(ﬁiy rsgfiftiiceS Yoites Bhd tendons, landmarks
or taking an inage of a

. d
forﬁ@%g’!@cgglaavﬂt %mff? té,eq\gi!gglg} {)egnbelzqsm farget, beam path working

badkMEd bR tarkkt, UBREdtoh\WRgIRE AT ERBR A1, Sedn®Biffusions, beam
generating beans of energy for delivery to a target in

| strftnméls pesdsd At e feR). ArYRHOROTAepYAtion saieTAIRRE 2 REtavay: RoWerdoss

alo V\%§Bﬁth@ﬁy,Qﬁﬁﬁl%éaﬂn%tr@ﬁgﬁﬁscﬂeqﬁ?edabé‘aﬁ{ §igd RqiRidk gerBflor, number of
efein the beans of energy include di fferent types of

beagisaregdeds gantry sphaf ppsitiony rebpdic PQ?I@@PH&P%@S forecagtbaany generator,
ant&?ﬂa@ﬁoveﬂﬁﬁ@ in Eé?‘{aur &%tjeeg gf 9?&[@8{ rng('erﬁent Tan e, a person S

. precalculating anti at ed flect ons an e ce
momnmﬂyclawhmghtﬁgm fighg eeguierpgst r avel t hr oughout t he
person’'s body; and means for feedback control through -

i nf or Mat A QRotgRt Beled %P){n\faﬁﬁe E\HE&& RO R ¥obprisig: The

system according to claim1l whérei n the 1 magi ng

devi ce |ncludes a magnetic resonance i ma g device or

cormeaing 8RYET s FakingeAR imege o perya Ss*gf@vgwge@sldstaﬂgot
in&h&d?h @idlbg?, Wherein the imaging device includes a

gantry table for moving the person in the nmagnetic

r-e st iapidoibaeip isarprafarsiferecperatingpramsf eearay foagpljvery to a target in
the gﬁ'\ébrp?bodijal&%qréeﬁhﬁga%?r (RULE 9 1) | SA/EP14. The

ystem according to claim 11, wherein the at |least two
bea]viljleggn thedeams; of energy intersect at a certain point, and

wherein the beams of energy include ditferent types of energy for delivery to the

target along the certain pathway;

means for feed-forward control for precalculating anticipated deflections and the
certain pathway as the beams of energy travel throughout the person’s body; and

means for feedback control through information gathered by the imaging device.

12. The system according to claim 11, wherein the imaging device includes a

magnetic resonance imaging device or computed tomography device.

13. The system according to claim 12, wherein the imaging device includes a
gantry table for moving the person in the magnetic resonance imaging device or computed
tomography device.
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generate the sane type of energy. 15. The system

according to claim1l1l. wherein the at |east two beam
woaRmeeaiars generate different types of energypecth®2008181329

system according to claim15, wherein the beans of

energy include radiation, ultrasound and m crowave

enengy. e swrtl*ﬁtu%égﬁig'%‘ 8% ﬂﬁ q q &r@n ‘Pltcazh WBadthwo WOGH 8 Merators

t he target I'nc ecitic ce s such as cancer

senashte shegpmgtyngpd eodrgeel |'s i ncl udi ng non-cancer cell s.
18. The system according to claim17, wherein the

target ipgl HQQﬁhAc¥§ﬁﬁ%q§Sl'§lnm+L Q%%}F{l{e%t ?egg txglb ﬁge{n[t 8enerators

organell es 1'n e system accor

gendrate titteient wipes efi ametgdye point is the target. 20. The
system according to cI aim1l, wherein the neans for

feedy for nt nar oramlna

et " RGNS CL e IR AL

radmmatmlomtmcamtd mlcpataed eokgfy.ecti ons caused by the
person's body's surface, bones and tendons | andmar ks

for the [ UIStI timal.

noahts) 258 Sreprseiipaly Shin bR s Rih G SR oo ceis
sudhras ranchecd laibg gtoupdoffck Hamt luding abgHhcaser il ect i on

angl es, beam di f f usi ons beam strengt hs needed at the

tar bsorptian at L enu
pat vvay,ﬁbo te M5 a o%&lalén g}at rem[ttﬁ 3‘“%‘?‘ 'i‘cq'b‘%ahﬁs"s"m“
mls)tli(mrlghhmimtEWrg&?dLlesbﬁam&llze requi red at. generator,

nunber of beans needed, gantry robot position, robotic
posidio rrs for ach, be ener at or |

ant H:I pa ygtemaaccorflmg 1o cq%lénr{l W e{fegtrhg (S)mg*s t?e,tgr&ﬁtom
person's novenent range, person's novenent cycle,

phad¥e shiHetsystamdcédrdingtp daiquilnedsteirthe meaphlot tad-gorward control

mcnlﬂgseéjso@tgt% VHS}X%%@VS a%zﬂ‘%gﬁ{é coﬁ%ﬁ{e? Br p?eggll;:{llg égthe ?arge[g lod:attons
anttccpaptd@ivﬂdmoded:msddsb)dhe pers@r mbiddy[tsl”sjastacd bgyes aad tehé(ast landmarks
toréltWar@eét zseq%g%grrt,?ée? %.ég[e ]9 %e ﬁtgnetél tl n 1z§s %tgﬁeytar é‘ﬁﬁa%%\réorking
backeamisrond thenagety diffidceios &mgl?saﬂef&cﬁ@f :lir@ﬂelrs lﬁt@.trﬁtnffus’f@ﬁnseam
d.forward contr or precal cu
sucahy pEd Bhe B aB R ardteBai o e ey iy, rayer los
aloReapahwdy, afiedl Garh sadtthstr&furdg Rk siZd@eqfres elgehedf iumber of
neans, for fee (ﬂj@ack (:ontro t hr ough i nforpation

beags Reded £2BYY FHROT POREANNEP aeweélonaw f aomsdorqach bepn gepsrator,

anticipile& rfdvdihents in certain degrees of freedom, person’s movement range, person’s

movement cycle, phase shifts and firing sequences.
21. A photonic based non-invasive surgery system comprising:

an imaging device for taking an image of a person’s body to provide details of
internal physiology;

at least two beam generators for generating beams of energy for delivery to a target in
the person’s body,

wherein the beams of encrgy intersect at a certain point;

means for feed-tforward control for precalculating anticipated deflections and resulting
pathway as the beams ot energy travel throughout the person’s body;

means for feedback control through information gathered by the imaging device; and
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| SA/ EPa plurality of nanoparticles attached to the
target or within the target. 22. The system accordi ng
wo mogbasim 2 1, wherein the i magi ng devi ce i nclrckess208/011329

magneti ¢ resonance i nagi ng devi ce or conputed
t onogr aphy device. 23. The system according to claim

22, LNy j ' ' i_ncl udes, .a ntry table
For HBARL heplRL ARG e Gl VR Y
i magi ng devi ce or conputed tonography device. 24. The

syst’@m adbosdienyaccordiigao wap 2 | whisarein thet imega deeias tnctudes a
: ner at.ors. nerate the me type pf.energy. 25.
R B Bl R o SRR Rhiefne 201 cast

two beam generators generate different types of

enelyy. 2bBe sybleen ®ystdemtackhon dRnghdran cheanmapd devibemeludes a
',tpetgp ns_ of. eperg inchude radi ation, .ul t.rasound and d
sar Y BlEdramding 15 Pidon ihhe masnstE reon sk dTging B ager ppmpute
toddgrapiyeleeice t he target includes specific cells such as

cancer cells or groups of cells including non-cancer
27, Wherein

cells. 28,  The system according to.clai
Che Tar glbe PACTUHELarp a5 Same Sl IR B I<ad AdeEE fgjerator
gefdrgartlishis typs ot Biergel | . 29. The system according to
claim2 1, wherein the point is the target. 30. The
system according to.claim21 erein the neans for
Fvetet or 185 4 “eBder i Re fe aifbat Aeisee theb epf ogp Bt hengrators
gelepdt@ Qitferedt Gpegufteqérghor precal cul ating the target
| ocations, anticipated deflections caused by the

person' s.body's surfac bon nd.tendons, |andnmarks

P or Fene TRgHem EHHMDER ORI £haeiinBF Derpbof SHe paguce
radixgian) ir&seenddndtofieronangetergipeam pat h wor ki ng backwar d

fromthe target, diffraction angles, deflection

angles, peam.diffusi.ons. beam strengths needed at t

Carge: DR B ebiRO, o AT MR e b g e SoctlR cets

suchab bageyr, celovegrolmsd cellsanguding abvaaiger defls.t i al beam
strengths required, beam size required at generator,

CuBE ool 98 SRRl SAMIY hERALABRIG e RRhEs,
mitacttondiipatdedharovganeles ¢ tha celért ai n degrees of freedom

person's novenent range, person's novenent cycle,

- phage shhf n : RECTI E| ED SHEET
(ROCE o 11y STl issldindb ABAT KRG eihe Kot Biarn 21,
wherei n the nanoparticles include gold, carbon, iron,

magiet i dhedystem a¢cordingriomlant Jtewhereintthdmsansifort fesd-forward control
inclAHRRY s%ﬁwan%%«j)é?% in & @ré&ing rc&qﬁuter for precalculating the target lbcations,
anticipated detlections caused by the person’s body’s surface, bones and tendons, landmarks
for the target acquisition, the target size, optimal beam sizes at the target, beam path working
backward from the target, ditfraction angles, deflection angles, beam diffusions, beam
strengths needed at the target, absorption or attenuation rates along a pathway, power loss
along a pathway, initial beam strengths required, beam size required at generator, number of
beams needed; gantry robot position, robotic positioning of arms for each beam generator,
anticipated movements in certain degrees of freedom, person’s movement range, person’s

movement cycle, phase shifts and firing sequences.
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and conbi nations thereof. 32. The system according to
claim2l. wherein the neans for feed-forward contro
woendbdxerimeans for feedback control function ipCE0S2008/011329
integrated or in an independent manner. 33. The system
according to claim 21, wherein the nanoparticles are

d I . hed |
2 S5 Sy K3 S D R AR ot

cardph.aront imaddktic huterny, st @podianéal, Aded, Galtd, ButBIELsprin € 1c8ild) rods
e nanoparticles are targeted to the mtochondria by

h
“"%H“BVP%EWéHwﬁ¥¥ochondriaI targeting peptide. 35. The
system according to claim30, wherein the pathway is

def tned Whd §ystetl REa@ERI0 CRIM AU WIREREIR theaBedt &riftedd-foPWard control
rson specif,jc applications. 36. A photonic based
““‘E -'W%O%\&r\fﬁédgftf#gew{p'éwlewtwﬁgatwgqr inAn {ndgRfnAgnt manner.
device for taking an inmage of a person's body to
proyi.de URd gislen Rtorditiz@s BRIM PDYShA iR e nafbpar@dstar®Rfeted to
beam generator for generating beans of energy for .
thejanset &3 by an aftachedpeptids, masgclges! eptibady pmerociopakansibpdystragment,
or AfR@adr. one beam generator includes a beam processor for
processi ng the beamfromthe beam generator, and

wherei n the beans of energy intersect at a certain
poi #t; nEbnysemraceudiaete plaa 4l .vYrsinihemgpoparticles are targeted to

theRhitfcAbiidiadlyl M Auadited fliRalsdridahlceGid paaand resul ting
pat hway as 't he beans of energy travel throughout the

person's_body; neans, for feedback control throu

h
i nf Ot mat TRSYEAMREFAEing jo ¢laiEn PGravficrsin the paibway isfgTiged with

told?hri¢e o hitoRhated ARLHA i 64 Eﬁe?so@s%@&ﬁ@%gﬁi@atmg target or
within the target. 34 RECTIFI ED SHEET (RULE 9 1)

| SA/ EP . . . -
36. A photonic based non-invasive surgery system comprising:

an imaging device for taking an image of a person’s body to provide details of
internal physiology;

at least one beam generator for generating beams of energy for delivery to a target in
the person’s body,

wherein at least one beam generator includes a beam processor for processing the
beam from the beam generator, and

wherein the beams of energy intersect at a certain point;

means for feed-forward control ‘for precalculating anticipated detlections and resulting
pathway as the beams of energy travel throughout the person’s body;

means for feedback control through information gathered by the imaging device; and

a plurality of nanoparticles attached to the target or within the target.

34

RECTIFIED SHEET (RULE 91)
ISA/EP



