-- 5 AUG 2005 WD 02/45756 PCT/1L01/01137 * 166166* Advanced oxi d&t Ab@ 2005
danger o .cal and biol ogical sources Field of the | | on.._The
presentuﬁﬁggﬁg%gﬁ rel ates to Advanced Oxi dati on Technologaigﬂgk§ﬁ97using
l-aser triggered and driven AOT platform Mre specifically, the present
invention relates to a nethod for the advanced oxi dationmﬂmmuwmmmﬂts
chem cal and bi ol ogi cal sources suspected in particul ar

present invention further relates to the various uses of sai et hod, and
environments where it is useful. The present invention further relates to
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of the golipges vari ous sites where treatnment procedures according to the
met hod are required. Background of the invention: Scientist, engineers,

bi o-technol ogi sts, and producers, and end users have been searching for
years for a non invasive disinfection technol ogy, such technol ogy which

does not require any physical contact with the nediumto be treated, and
thus may provide a solution in manufacturing sites, mass production of

bottledﬁdﬁ'laéﬁqé{vﬁ{\féﬁﬁonand food, drink, and beverages industries around
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conpl i cERIINNE- Jbei RIgSERt inkention fusther relptesrerihavagaus Ssoe ohsaigmethese and

radi at i @aviEgfeentrawbes it ésadsefobnf i rned as  causing cancer, and public
confidence in these technol ogies at manufacturing plants is declining.

St ri ngehbe peggest sveswon fudher retates be vatieuhembodinentsofsysten andideviceat i ve,
saf er, wsing tbeomettiashbf ftee poessrdgnesnticor, aruh té rat bubklei genénatart oseful and

Convent adapted &reimplmeérndation! obithe aiethbd nirt edhridiusc sitebevbers téamyesntt he

need t oprocedurgshucdording ds the aeth@harsrdaeiredhe “"harnful * chemcal s), and
renove themfromthe specific volune to be consunmed (i.e. after
di sinfection, or purification have occurred) once they have finished their

usef ul m@kg;oghdt@pthe ihvenfieat i on, and oxidation activities. Recent 1
*@00002F - 56 PCT/1L01/01137 activities in solid state
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does not require any physical contact with the medium to be treated, and thus may
provide a solution in manufacturing sites, mass production of bottled mineral waters,
and food, drink, and beverages industries around the world. Further more, the type of
“non invasive treatment technologies available today include: Gamma rays, X rays, Y
rays, photons, radio waves, micro-waves, and several types of ionizing radiation.
These available non invasive instrumentation are often dangerous, expensive, and
require substantial periodical maintenance and replacements. Furthermore,
instrumentation using such ionizing radiation types, require sophisticated support
means, and infrastructure safety measurements, further complicating design criteria,
and implementation. Several of these radiation types have already confirmed as
causing cancer, and public confidence in these technologies at manufacturing plants
is declining. Stringent legislation, and standards further fuel the need for alternative,
safer, more economical methodologies for non interfering treatment. Conventional
chemical technologies are limited since there is always the need to clear the liquids,
and gases (of the “harmful” chemicals), and remove them from the specific volume to
be consumed (i.e. after disinfection, or purification have occurred) once they have
finished their useful cycle, or their disinfection, and oxidation activities. Recent
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By calibrating the action spectrum (i.e. absorption, transmitance, transparency,
refractive index, or refractive index profile of the air/body, air/instrument, liquid or gas
encapsulating layer (i.e. the layer “barrier between the surface of the actual
instrumentation or body surface, and enterinmg/triggering beams of pulsed light, and
the required coupling of light to the surface to be treated, thus taking into account
specie specific wavelength interactions of the laser light (source used in accordance
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capabl eCenthinofdctsris neffestingt thendeplSeorerand ewptamiihatieh vf paaial Wate ARD air

t echnol ﬁ&b@ﬁcésh@bpﬁlé'h@ﬁ?e&pahm@ht globaNwaiiPRS SAol¥rt ‘é'bf‘r?ﬁgtlwe @ &haghcal
et hodobéh %ddlé”ﬂnthaﬂiﬁ e&¥ndrhign SSmBHﬁiu PrHiRES inn nek@hof I8k I%Jtl s Sgl i d
state epeehany %ﬁall tééé tb& ' él of LEGRIARESSreqB MG OAERKE b\[ﬁy
phot o-c3 &' éﬁle ik ?eﬁt c@lﬁﬁfaé § g%aeznd en
corti nedsdit i @5 gﬁéﬁg § el shigy

popul at | oﬁ evc?f? % %%":t V}SEI" 33@8‘%’%?'89\6?t 8UW§‘FEraI

r esour c C“réi ya‘ﬁ hgmicanmetRoqlegies ard baekedbydrendsct i ve
and si n?%‘i‘ e?roeéﬁsﬁ én o$u fieldsy asi ﬁeh%wta& elerfErnics, nelegtroppndisa faricationt

noxi oustespaisiues, phptsnehemistyi ehotaraatalysis, and photo-electro-catalysis and laser
technologies. When combined expertise in these fields are extrapolated against the

geographical locations factor for different nations of the world, and population
concentration driven by interests of accessibility to natural resources (such as water
and air), and in the context of often-destructive and sinister nature of certain
industries engage in the preparation of noxious species, from biological and/or
chemical origins. Awareness is growing rapidly, that such noxious species may be
used against fellow man illegally.

In view of the above scientists, engineers, technologists, producers, and end users
have all been searching for the perfect technology able to offer adequate protection
of bio-terrorism, and terrorist attacks using unconventional weapons.
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variety of applications in numerous fields offerlng open architecture modular design
platform for maximum adaptability and rapid response to threatening eventualities
involving liquids, gases, solids and surfaces. More specifically, the methodology of
the present invention facilitate the formation of highly reactive species created by
light and the photochemical interaction of said light with a proprietary non toxic
multi-component compound for photo-catalytic rapid reduction, oxygenation, and
effective chemical chain reactions which swiftly mineralizes, and dissolve, eliminate,
an inactivate said noxious species, and thus turn them into more innocuous
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area (aﬁevlg)ealm%)f light used in the method of the present invention is preferably emitted
from at least one laser unit, wherein the laser unit may be selected according to
design and engineering considerations, from; solid state lasers, electrical discharge
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lasers, Y pumped lasers, E-beam lasers, catalytic lasers, photoelectrocatalytic lasers,
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lasers, vapor lasers, water lasers, or photonic bandgapped lasers.
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According to various preferred embodiments of the method (especially in building
regions, wherein a system using the method of the present invention can be
integrated with the conventional water system of the building, and/or with other
existing security systems of the building) the solution is produced in real time or in
immediate proximity to a disinfection procedure that is being implemented in an
infection suspected site, and said solution is being prepared directly into flowing
water supplied to sprinklers or bubble generators that create the cloud, wherein



met hod i.s further conprising neasuring and calibrating the acoustsl QU@Q@‘S
that light creates, and the |ight that acoustic energy creat es I n order
for estamqg?ﬁ‘ﬁé bi o- dosi rretrl c val ues or adapting the Bhdi

required for mneral 2|n EXIdI Agrede’ermnedto ic ché.&?

speci es %8Y9H} (ﬂrgﬂfc& heH’o pdia 0 atriais, Areobeing; digsolypdrinlg said
enbodi nBAWINGWa @UHBBHB%“' @Wfterthﬂépr'ﬂwﬁfﬁﬁ)rsb‘%b?H@ne&"k 8i$- of aut omatical ly
defl ecting the beam of ht across the cloud according to lig

ref | ect ASROEHAG tu gy mﬁéhpc? tencPReerirafian ehatilagstone ehiha @tﬂoramgr‘é@lﬁnt&n of

t he oxi M3y H§ cgnb@l!@hcby apcempdiergand igacasrissensdiver tedhenderiouaness of t he
met hod @epgpersiusidhgmigalarid bivlogical eglmes, undes treatmentyst em usi ng t he net hod
of the present invention can be integrated with the conventional water
syst em dhet Ipgesmrit| thivegtiomnfiiriver wialatest bera systami figr ssvanceg eyidatom of t he
bui | di ngangémusolahienticali |anar dslologital nso@wekst isuepedsted n in i pariduire regionsm ty
to a di sbnfpeielngpn procedure that is being inplenented in an infection
suspected site, and said solution is being prepared directly into fl ow ng
wat er suppka)edmeans pfor NntHeefsrneatidn NE distiiBugdrSf ahalouwdy et gas h&apbayd,
wherein 6 - 5ribiedPdilbts, WRA 8{%?%%@%&%0%&7@%%@ iR <R
essential di Ségr'mt‘éﬁﬁﬁ mire%rsta & ty taeat%hﬁ Q&Bst%ﬁbé’ sdif| e
water during hBGhb s e e i a ReBRLA! O AT ng
to the nethod, concentration of at ast on e solution

| ngr edi ent ng: QFoﬁé’iHse?'g ARl lag%gwn hg 9&9&.@&% ttarg%sgfnthe
i
gl

The present i NAHSVAIG EFEho ﬁs&%y Sé[‘gsgl el @#Jaa ibele) IR o
o e

danger ous che F‘d%@ ?'ngoﬁbﬂbé C& daehenigalns,
conprising; (8} @ISQHrG8%e f or mati on and d| stribution of a cloud of gas,
vapors, .. .mcr opl e | ets bubhl es fornmed from at | east one
liquid 8P g‘?{“ %ﬁ?ﬂ"iﬂﬂc{ﬁg 5(PIESRH INYRBHPY FRay fUidhes SEPERS « ACCRIIING) 19 ng
subst an&é”o%\"ap@ fargag emhosimnagtsamaeansdor dateding said fight heara far searmingsheayi ng
sai d cl 6@&' +(b) at least one laser unit generating |ight beam having
properties that are useful for tri ?gbrl ng said cloud, thereby causing a
cat al yz8aichaneans ifon deflaeting |sqis dight fhesen rferdi scansing thei clous may farther
subst anceoperate with cameraaar sexisoh nyzans fohactuiing and for@rogessing datar which The
syst em ealatesdionlightogloiving frese ifferent portiomsnefy tHeuictouelr dadngritsstriggecingrofi ng
to vardasg pitef eatgkeanbadtivagsh s, arteanithf ohedtes | Ret iskterigy dthel Weanhrgm f or

scanni nﬂuidh@atm%'ll?lé@cor%%gjtd@ﬁﬂ%iaié)r defl ecting said |ight beam for scanni ng
the cloud, may further “cooperate with canmera or sensor nmeans for acquiring

and for Tﬁé%‘r%§éhtnﬂwéﬁi|@n Vhiteér rd18leat ®Satiubbld enala¥t R fdrRimdlid ERLEaNSS
porti Onﬁuﬁﬁlﬁgﬁr Qﬁ@%ngEécﬁ‘%x'iéa%oW bﬂeﬁﬁﬂugrchéﬂﬁlﬁépﬁnﬂtbﬁofb & %ﬁpces

accordi pieh fing s%ﬁ?arﬁco?%&{s N et e EheRb e

generat R{ean%rfo 85@08916%5 an at Ieast one nozzle in liquid communication with the
liquid reservoir, and in gas communication with the gas compression means.

The bubble generator may further comprise means for dissolving pure oxygen or any
other essential dissolvent materials, into water flowing to the nozzle, for real time
accomplishment of the solution.

The present invention further relates to a use of the system for the advanced
oxidation of dangerous chemical and biological sources suspected in particular
regions such as outdoor regions; domestic regions; sea, air or ground vehicles; or
space ships, and to the use of the system for disinfection of medical and surgical
equipment and spaces, and to the use of the system for disinfection of toilet rooms,
wherein the system is integrated to the toilet room and having means for automatic
activation, cooperating with sensor means for determining the absence of humans
when activating a disinfection treatment sequence.
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embo en and devices using the methodology of the present
nventlon may be best descrlbed as optronic dialysis of liquids in real time without
puncturing the external surface of the body, or volume to be disinfected, or treated.
Thus optronic inactivation of specific species in blood may be faculltated using the
methodology of the present invention. More specifically by using the methodology of
the present invention end users could simply wear breaslates, and O/F wristlets, and
specific devices using the method of the present invention delivering appropriate
dose response curves for a predetermined specie specific calibration standards, thus
allowing the determination of dose response curves for specific diseases, viruses,
cysts, bacteria, pathogens, and noxious species.
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Oxygen Charge accommodating into manageable forms the decomposed species
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fluids, or inside mouth using new generation of paste according to the methodology
of the present invention.

The present invention relates also to a method for treatment of surfaces
having complex curvature wherein additional substances may be added for electronic
trapping so as to facilitate prolonging the lifetime of free radical species , OH,
produced according to the methodology of the present invention, such substances
may be selected from liquids, gasses, or solids, in order to trap electron-pair holes,
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hydr oxyl radial species lifetines, increasi ng the quantumyi el d of

ef ficiency apcpedidiektoof the gamdmbeﬁer rPrL\ %ﬁﬁbﬁ B
especi aink¥nd fﬁ‘fa'tﬁfeaierﬁlﬁ o‘f?g% LE 5§/)\m iﬁ ara'?: theﬁgdfl bge‘gé}hawﬂ gen
des O % § $

char gedy, Ieog& 2SifmuBE a

factors sn

ff ?EP@’ fefh 8 £ f—'ﬁ" degyetion, \nf yifuses wgé: cauding”
o1 ct el o My sty e 1 %?Fraw hi.%&oaﬂ&xmrﬁarﬁtgz;iﬁg

surface of medkr(‘:al |nstru nt ation, JSI & Preferred node o
utilization fof® chesght du d ST gcﬁé‘?l HPHDIt trgeans %hat the

pr ot hodGHPHRIES Pr v. BsPOGE it desRANSeqim stigyiation gydardisease causing

or al / meXBRNSML BT ¥Accng, gardr%atwmﬂ ageeingote thetnsespmtriaventianewhelainy biopdl is of
pr oceddiecsilatad dn phe bedyrear indoemée/omethechodw throiigh opttheic dislysts according

mul t i cdepbaenethedologyt ofcthel freséentsiodentiorpand themapeutip résppnsek  ars follgwingr

|i qui d aF a residt ofdbiel traament acterditgotot the imethodolbgliofthe pregent inuengisnsavi ng,
as results of effectively reduction of the population of noxious species
on surface dn thel cordextveft therpresent invention Agamaglobulinemia means An almost

total lack of immunoglobulines, and/or antibodies.

In the context of the present invention Allergen means any substance that
causes an Allergy, and/or allergic reaction by the misfunctioning of the MHC type 1,
2, 3, and/or any combination thereof.

In the context of the present invention Allergy means An inappropriate and

harmful response of the immune system to normally harmless substances (i.e. see
Allergic reaction as an example)
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predeterm ned area or dinension, thus increasing the |evel of hegl abG 2805d
therapeut | c ‘Fﬁm | cations of deV| ces according to the nethaodol o of the
pr esent EmPon. More specifically, the nmethodol ogy of CHALL ?fg nt

|nvent|on aI orelate cat t.ic toot ste capabl e of, scintill]ating
or repe abI &‘ the %% ?‘%‘lg @F ;’E«\}” oD, Rn%.%}))yla%gﬁ ﬁ;ﬁt% tening
trigger ﬁF g sweliggrefr thechrdy Hssues M}Qﬁ“%éhe itaroat.
speci f i g#figujtigsia Qfﬁ@thé’i‘ﬂ Q’Tﬂ/@ﬁtld@?f‘ falldnibleed @recsﬁérQil ssol ving of pluck
formation catalltlcally, scintillatin and deep disinfection, and

di ssoci at i on/ht hifleapeanteyt @ rtbet infesertedRYRIION 1ANQMGY doeaRs(t Aofstatee oOf

pr esent UnfgspaAnsiyAN@ss uindeieed nwhendibei &i eelt \ardigedr teaeptoreisnstimulated, that

t hr eat eaffectivelys deaazesals egllibrespionsss apendingr ac 2D z8ignal fromeatteovintigien t he

body' s presenéngek#nses, specie specific calibration standards nmean in the

context of the present invention the efficient reduction of viruses which

causi ng i nrimduefcontextcyf sherdresarst invehtion Amtibediyenieansvat soltble pradgin

ext er namoiedul@produdeatl hhe seenétedtbyoB &dIRirptRs fsdponBeeBt AP aNAgEn VRhicingni ty

means t Badabilef bindig'td thePsprbificeshtient he body in response to stinulation by

a di sease causing organismor vaccline, or treatnent according to the

present i nvery yn cuhfixeidt thb%@seﬁt m%hﬁ&ﬂ\ Arboldy-d nE@PlVCéW hikdi Qf

oL o ADCE Sl i et dhe ) N it nﬂé Rhagy of
HicH'affl eallllhgctﬁ ?Q:%ﬂés?r? K&s&h ble ﬁsult

the pre
of the (TR 4 %%ésg%ﬁné R . i fredtiinele g™

br eqent ""Cﬁvz.ﬂiﬁgg“éﬁﬂ@q? o8l ‘Vsen %ﬁ ed t%@séifs‘?@%%ﬁqeeﬁhay
bnaror WheBTtadtged imiaiepoiies eeo nﬁe RTINS VSIRB ype 1, 2. 3

d/ t th t of th t t
Al efgya”y o R ot °§wf" r%‘;esamnvﬁﬁwﬁ%n%‘%@%m B Sl MR ISt em
to nornf rﬁamséé@ 98 $nsicing maceophages ag § daRiitic celiel ABA VasoHR omnm e)
10 - 5 b\w hawmsn%emmmrourtaiirsqellrsmatnrr@cengext of the present
i nvention Anaphylactic Shoch a life threatening Allergic reaction

char act eri zel the eqmdext efgther presentibugntions An nudearantipgdy HANArpeans an

di f fi cuhtloastibedhdicectat ragainat@ substanerinftbe icell nubletsd pressure. In the

context of the present invention Anergy nmeans A state of unresponsiveness,

i nduced whenlnthe cpnitiof dine prraent sveption Andisettirmmednsda Senam thaf éadainsel y

f r eezesaftibosliés.r esponses, pending a 2ND Signal fromthe Antigen presenting

cell. In the context of the present invention Antibody neans a sol uble

protein nol kcthe contak cefdthen gressnt éheshtipn Bntitdxing médre Argibpdiesetiat ian

ant i genterlobkic withsandciapstivate abxihs pebdigeddyt tertain®aktdria. antigen. In the

context of the present invention Antibody-dependent Cell - nediated

Ci t ot oxi ci t yIn( tNeCEgnteRaOB tHe pidsent diviedtibn Rpgdilid hfsefiz! a iIMPRGIdOSrgAR ihnune
the intestine.

In the context of the present invention Attenuated means a weakened; no
longer infectious (innocuous form)

In the context of the present invention Autoantibody an antibody that reacts
against persons own tissue.

In the context of the present invention Auoto immune desease a desease that
result when the immune system mistakenly attacked the bodies own tissues. For
example the Rheumatoid arthritis and systemic lupus erythematosus aree auto
immune diseases.
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response in which antibody, by coating target cells makes them vargdupgbhes
to attacgV 8#/ ' ne cell (see coating and marking cell s)P In the context of
the pres®&M9%¥#7eti on Antigen neans any substance that, PRAGR0111¥7aduced
i-nto the body is recognized by the i mmune system In the context of the
present inventi Ant J presenting cells nmeans B cells of the nonocyt

| i neage ﬁ)i nc%&ﬁ%&cﬁgﬂggggﬁa s%é%s%'ﬂdMFPﬁ?ri‘ 8 ey ’%W%%i@ﬁ?%?@ﬁ@l
body cel"P§URATGPXIERE™ O einof,a Igle 1gel: Mantdhytsnotaall Pagtegiai sause n
the conf8%83%¥ the present invention Anti nuclear antibody (ANA) neans an
aut oanti body directed against a substance in the cell nucleus. In the
context of t Heths SoBiaxtiohias mresentinyertianPasserhile weansmA hehitec bloodi eall
ant i bodthed. caniribytes denindamneatonheegntionenA langewithomashcetisxBasophiles are

Ant i bodrespansitle for the siympdaresaf tlergyd (amd{ot Allettgic temadtines)pr oduced by certain
bacteria. In the context of the present invention Appendi x nmeans a | ynphoid
organ in thé the eentextof the prasendinventioofB toeds nearessmiatiwehite biookt tellsuat ed
nmeans acsigddadite immuneciefensesfAdse koown (asnB dyrphbiscifesy; they are Heriviahfremt of

t he prebentMamew mnidadeviidmimid plaseha eslisathiit Aadihetdtaircs efahtibodi@qi nst persons
own tissue. In the context of the present invention Auoto i mmune desease a
desease t hat In thescoitexhemhthchsresentineestic Biologisalotespblis@nadiked mhBandadi es
own tissulsstantss, eitérmphturan®rROgitABiIgeE dthbbbstS drsht St @%tsre! HBHAA

er yt henph@sHe It NETTRE) | iBRMEH 1145 kﬁ"[éG
PCT/ILOH&,%@%E??E{?%@BEM ext g?gtlﬁe prégsénlt%telrlne\?]en ¥ otﬁ9g§|§t ﬁﬁrﬂ%nﬁér;eéﬁg a

m croscopi ¢ noxl ous m croorgani smconposed of a single cell. Mant but not

al | bacteri ""‘Irpﬁfés nt Iﬁts&a eopll Reh'mvERRSS HioR hﬁgg : % ﬁgmgmg% lp'ng
Pl AT i e by
syrrpton&zlcﬁ g lgﬁergy. (a AU (R A% c9RPeHHsSTIINGERNR. ¢ BRE o HYOHEOMRe

pr esent on B cells nmeans snmall white blood cells crucial to the

i mmune defenses. Al so k as B | hoci t.es, they are derived from bon
Mar r ow agg dibgf\eo‘boq%ﬁpg&oa‘ggs%ﬁ%@ '\Tl‘gg'ﬂtl'%ﬁ ; QF‘é'n?H@e’(’sfé‘GP% soft tigsuedeented. 1 n
the conf'dRe GEVUEROf the BeRes.i HRrhene Masrqy isgtheaoures phak blagsseliser s neans a
subst ances, eitther natural or synthesized, that boost, direct, or restore
normal i nmulfle thRfORiRd . ot rasentdiventien fGeliiar immunitye maans, iramyines
hor moneRrofgrionnryauisiedrly thendireetcaation afritheHmnoune ealis Gis distingt fesrmrgoluble
i nvent i BRlEBURSITToa® gptities). t he use of living organisnms or their
products to make or nodi fy a substance. Biotechnol ogy includes reconbinant
DNA t echni qui® t?gun@nt@é ofjtheepieseshinivastion Gdyomasdmieghméato physitalcstnatog.
in the cel’s nucleus that have the genes. Each Human cell has 23 pares of
chromosomes.

In the context of the present invention Clone A group of genetically identical

cells or organisms descended from a single common ancestor., (v) to reproduce
multiple identical copies.

In thg context of the present invention Complement means a complex series of
blood proteins .whose action complements the work of antibodies. Complement
destroys bacteria produces inflammation, and regulates the immune reactions.

In the context of the present invention Complement cascade means a precise
sequence of events usually triggered by an antigen/antibody complex in which each
component of the complement system is activated in turns.

' In the context of the present invention Constant region means that part of an
Antibody structure that is characteristic for each antibody class.

_In the context of the present invention Co stimulation means the delivery of a
2nd signal from an antigen-presenting cell to a T cell. The 2nd signal rescues the
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I-n the context of the present invention Bon-marrow nmeans soft tisgURUG 2005

| ocat ed (2 %he cavities of the bones. The bone marrow is the source of all

bl ood ceM92#/50he context of the present invention Cel PGTALOLRRMR ¢y

means i n ot,ectio rovided by the direct action of the i ne cells

(a5 d s?ﬁ%feﬁm'ﬁﬁ?@ﬁ%@m&wm? (©eR0US fia phoRios neessadonient of

the preJEWh ofadditiona lSosomes nean physical structures in the cell's

nucl eus that have th enes. Each Human cell| has 23 pares of _chronpsones.

In the conted B¢ Cﬂﬂ@e s Prespabtinentionokytitings Jnpans rpvvastul chenyical

i dent i cAHbslgares secrstephnby nfalles cenigkinesr dneludei fgneheline®npeadtisedoby, (v)

to repr HEROCYIRE angmonckinas praducep by snonyeitebandonaenophages.he present

i nventi on Conpl ement means a conpl ex series of blood proteins whose action

conpl enent s imtheneeitext ofdhei preserisnvehtion Baedtitic delist mepaspbahite bicodocaliduces

i nf | ammaunginin thedsplegnl artce sthendyinphuitieorgaast Dandritit rwelibdysioalyeuse frelale

pr esent likenteanacles tdenpilesheitigeaswaite theppteser@Pt@Ticells, sequence of events

usual ly triggered by an antigen/anti body conplex in which each conponent

of the conpl bnthe contekeof tie présenaime@ntion DINAS(debRyribthuewié @¢id) theahe a

pr esent nucleRNAEIAhAORFOBAY if ¢gé eBll MeeRUst IR tHakid tHY camier ARtdob P&presbRtdCt Ur e

that | Sgeheicipfdiiaiont (If&IseRARRAARIBAIEIE aRor Ay LiRbfRAbR ReiebA! Ne

present invention Co stimulation nmeans the delivery of a nd signal from

an anti gen- preaRNEbmexCof thel rededt H9Etion ERz7RE rﬁégﬁfla brREAHESddiBed By O

AUG 200fin 0021t (rBBie eCEHEhd o BEL SRt Hd Wbl 1SR ARG rece! T 01 N0
e |'ynphoki ary tor the gro of " Addit ]

it to prodlce t nds neces onal T

cell s 1N t NG FRUINLAS the Brd¥eit fiYenB FUSIRIIhE AN S TRANS A AR 1At
chem ca nIR RS ChSs §f ‘ﬁi‘%’% ¥ QKT es T u’Ce h R W, %hat
produceé%,gé q 4 |§%§§7 %H%%T%s (98 BorawiRy ?Pgésa/@%'ym

an
macr oph Y SO Re present invention Dandritic cells neans]

white blood gcells found,in the | een and .ot her.|ynphoi d organs. ndritic

cells tg%)i c ﬁ] hetfs(’@t‘iﬁrog e pf‘?ﬁ?ﬁﬁ@’ﬁﬂﬁﬁ’l‘ gg"tPB rB?ﬁ’r‘b{ﬂ URIYERIEPSRT PR ey

pr esent “4'6€ ugen's, spHace gxhigh triggers RecqsrespondingRalihadyfespense.

(deoxyri bonugcl gi ¢ a%iﬂ) rrgans a nucleic acid that is found in the cell

nucl eus and S;n GRS IHR Rresenty nventigrebiRgYs Meangeh Bianebereion slass .

(1.e. s@iat | pRNyEWe cYegetakle graanismy Rukighi inaluiden musbreany, yeasherustmt ext

of the MPKse#Rd SMSIti on Enzyne neans a protein; produced by living cells

that pronotes the chem cal processes of life without itself being altered.

I n the cont ebat thefcamextpefdbernresentdnventiorEGeneopkans meamit ohgehétie ntateral cel |

that cGNA) thatpaares the direttiahsa tdellarsesi oaperforamagsparifio furctionj sesh aand

enzynesmaking a divep plotain.i nf | anmat ory reactions. In the context of the

present invention Epitop neans a uni que shape or marker carried on

antigen's sulnf tee comtext hoft tHegpeesert inoentisrp dhaiftngrans-hbet WiseespoGyHD)N t he

cont extmehns ha Iife eihesdtehinge RdaqionF i Qusichretpdl s plartB DiRimOhodoripateht Uells
attack the tissues of the recipient (such as in transplant medical procedures).

In the context of the present invention Granulocytes means A white blood cell
file with granules containing potent chemicals that allow the cell to digest micro
organisms (noxious types and non noxious types) or to produce inflammatory
reactions. Neutrophiles eosinophiles and basophiles are examples of granulocytes.

In the context of the present invention Helper T cells means A subset of T cells
that tipically carry the T4 marker and are essential for turning on the antibody
production, activating cytotoxic T cells, and initiating many other immune responses.

In the context of the present invention Hematopoiesis means the formation
and development of blood cells, usually takes place in the bone marrow.

13



relatively primtive vegetable organism Fungi include nmushroons,- yeast 05
rusts, W) g’:{é%gg smuts. In the context of the present invention Gene neans
aunit o material (DNA) that carries the di r ecPCIALOYOLEY| uses
to performa specific functlon such as makl ng a gi ven prote| n. In the

context of t v, aft-ver - hast d| HD ns a
.Ilfethreegkew Z)E%tﬁ tﬁ r&%’ %n 8 3 ré%? %
attack lpgt % ISS; ﬁSP? Blt daoner W'
procedu etrﬁglp ﬁu%rnﬁ Qﬁ%ﬁﬂﬁbgﬁﬁgnﬁﬁ% A
white bP dé’é? will P?ISHCWPQ%U' @Qﬁd’l"@%a‘@)nt ai ning potent chenicals that allow
the cell to digest mcro_ organi snms (noxious types and non noxious types)
or to produc ithe caniext ef the peasant dmentinadd o piganss(Hussam dpmunsslifigirncy
basophi Neés)dt@tbﬁaﬁlfplﬁébaf(ﬁat@ﬁarﬂl[)&yt es. In the context of the present

I nvention Helper T cells nmeans A subset of T cells that tipically carry
the T4 mar kein thelcentexteeftbatprasentonventiari Hgman lobecytatartigens (HEAY nweansn,

act i vat angrotgin dn ararkels oflself,usenih histadoatpatibility tgstigheSomarhink tymspalsses.

In the conekaxemthdelntairpaemmmevcﬁséém. Hemat opoi esi s means the fornation
and devel opnment of blood cells, usually takes place in the bone marrow. 13
- 5 AUG 2005|nWéGélht@&t?BﬁtrF&Fp'/réd@l/mﬂeHanlHumbﬁalqm?h@mt Afednearp imfRite

i nvent i protetidropfeiaedt bithé eplubRs fddiers"RRSad antobloanss, Wma%rrbulaﬂa ihthe
sel f - anppgg ﬂﬁld@ﬁélf/})urﬁarst fﬁb@in{dr sefurRfand |%ﬁ-|?ﬂsp| ant doner with those of the
recipient. The closer the natc t he bet t he chance that the transpl ant

procedure w HtHéec&Héﬁtetﬁ‘scﬁé' re@é}ﬁ IP'MéHtlohaljf sriddind RfedHaA $ordf cdiNGeRfgs ent
inventig fh%}{@ oh lig&d Hobpiastic Asrb ddi BP? ol faat
S T R I

anti gens er §s rT%n'bo

o eorpat m *”é W‘ Vgﬁe M’*F’E‘SH p3Samfitha Rl gt icd<ls"
?m;m*gﬂgggaﬁﬂgy h%é&s sty @g R N e e
as ant obodi e CI’C In the S Or UNor s, (i mari

(ihe| goht @ présertinveRfidn ospRbeR! Matney & UBise agl
E.sgr:“dagawa%fﬂ&@mm Sotne Eéﬁ@gnwwma.noﬁgm (S ks A
pl asma 881980 T | ynphocyte with a |ynphoma cell. B cell Hybridonma

secretes a sjgnal s eC|f|c anti body. In the context of the present

i nvention Hy dheinfesent 'ﬂ’é%[ﬁ@nl lnmne Anioplex (IG) means & elusigr

i m’runong)'lﬁ'iﬁr 'nqsnaﬂH@emﬁ)ﬂ'ﬂ@ilﬂtlmdleﬁe present invention |deotypes neans a
uni que and characteristic part of an anti body vari abl e regi on, which can
dam cel | s selveqaeontex: offbapresenttineersinmn knmupe res\eormeee@ansnheeamtms

| mrune Cbingl iByMynecyysieamts faraipmsubstanoés.i nt er | euki nes, anti gens and

anti bodies. In the context of the present invention |ImMmune response nmeans
t he reacti onth the context of the present invention Immunoassay means A test using

antibodies to identify and quantify substances. Often the antibody is link to a marker
such as a fluorescent molecule, a radio active molecule or an enzyme type, or
combination of the above

In the context of the present invention Immunocompetent means the capability
of developing an immune response.

In the context of the present invention Immunoglobulines means a family of
large protein molecules also known as antibodies.

In the context of the present invention Immunosupression means A reduction
of the immunresponses for instance by giving drugs to prevent transplant rejection/s.

In the context of the present invention Immunotoxines A monoclonal antibody
linked to a natural toxins, a toxic drugs or radioactive substance or combination.

14




of the immune systemto foreign substances. In the context of the-graseEnis

I nventi ssay neans A test using antibodies to identify and
quantifs&g%gges. Oten the antibody is Ilink to a nar?‘é‘?m‘gyﬁﬂg’as a

f-l uor escent lL.ecu radio active .ol ecul r_an.enzyne type, or

conbi nati pn [ﬁ)tﬁ%eé"i’gS ."l?nthFhBFecsﬁﬁ‘f ey O%ﬁFﬁﬁTg‘?@W @%’ﬁ‘ggoﬁ‘eans A

I mmnocf)f@ﬁkffénwagghssw E‘fcapgﬁffl»i%fxﬁm josgefe L{g'gl"ﬂ% RIRdyIG Hb"‘?%fﬁ%ﬁst& I n
the contEx¢UWy apHECESI R INGleAREd HOP gneuan i pEdAmanung SRl Rnef

| ar ge pP8EetANFrol ecul es al so known as antibodies. In the context of the
present invention |nmunosupression nmeans A reduction of the imunresponses
for i nstancelmihegsentayt o thgspresent lavention i urnes ajeassiAmajor gipupHef

cont ext lygiphakéngs ardmonokingst i on | nmrunot oxi nes A nonocl onal anti body

| inked to a natural toxins, a toxic drugs or radioactive substance or

conbi nat i on. InL4he sonterd zjothe \ntesnt4fre6ti@CTKupay ©ell$ 7mieans hepenializedt of

t he preswcrophagastindne livéd. ammat ory response means A redness, warnth,
swellin g, pain, and/or loss of function produced in response to infection
as the resul tn dhei contextedf ftheopreseatv iamention i lIAK ugelld means elynglhosytesd
secr et | assformethia thentatoratofy trite IyrmpheRinesnactiviaten Kiffert esllseukhiol sattaskns A
maj or gtumier cdlls. | ynphoki nes and nonokines. In the context of the present

i nvention Kupffer cells neans specialized nmacrophages in the liver. In the

context of thethy esrtixt ioh 88 oresettAKveRidrs LARgEhahy NaeNsCvikaas A drirkdricned
in the talonah8iskid e plck TSRS traMeb & it Mrﬁﬁh fBhes, Wwhich attack

tunor cells. In the context of the present I nvention Langerhans cells neans

A drandri ticin g@l dohtéit delte Egéétn?]ﬂﬁ}enﬂbﬁ‘f_eﬁflgégéjs %‘ﬁﬁ @’Whﬁé B BQ{aetlnla.i ;I ]‘0

| ynph nodes. I n the context e present ntion Leukocytes

whi te bl ood geltdes cohfext B¢ 68 r ntoihvggl‘?orp'i_zmt RSN it sgy%ﬁ‘ IZ a
transpagapy fild b@n&@hi@ﬁfﬁé&& b GAE" igéﬂf’ég?ﬂﬁ aheieane
body ti icdadsgial ns i e lynphatic vessels. I'n e context of the
present “invention I'n the context of the present invention Lynphatic

vessel s nean ody -\ t \Wor. Lmlar he_ bl .
vossel sy it TR CATE B {*%n%%s??ef’[wéﬂﬁﬁﬁﬁﬁghﬁ ieanf pidst iienton
bl oodst?gﬁ% '%Yt%fregomegﬁ‘t 4,Pody;wigsy NEIWPrk of hianpe ah §e0enplofds |
bean- s h4pEE!S S Fagerem ymph i e ranene ofgans ang, kgt str@@Pughout t he
body and |inked b | ynphati c vessels. Lynph nodes are garrisons of B, T,
and ot her in&h @%ﬁlt‘?)étr’g%ltﬁetpﬁ%s%rﬁ‘@&t'oﬂfLW pedesmearsmatiibgantshapgdcyt e
means s@@aNsiithe imnase syetems distobuteddwidely Hyoughewidhe kadyaasd dnked by
par anoulymphaticvesselsubympbinodes are igarisanscafrB, ek tansf otheeimmesercellsnvent i on
Lynphoi d organs nean the organs of the inmmune system where |ynphocytes
devel op and kothgr eepiext ofrthey prasentidreventien Lymphocyte means small white blood

cells produced in the lymphoid organs and paramount in the immune defenses.

In the context of the present invention Lymphoid organs mean the organs of
the immune system, where lymphocytes develop and congregate. They include the
bone marrow, thymus, lymph nodes, spleen, and various other clusters of lymphoid

tissue. The blood vessel and lymphatic vessels can also be considered lymphoid
organs.

In the context of the present invention Lymphokines means powerful chemical
substances secreted by lymphocytes. These soluble molecules help direct and
regulate the immune responses.

In the context of the present invention Macrophages mean a large and

versatile immune cell that acts as a microbe-devouring phagocyte, an
antigen-presenting cell, and an important source of immune secretions.
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bone marrow, thynus, |ynph nodes, spleen, and various other clustér&UGR005
and Iynphatlc vessel s_can al so be

| ynphoi d The bl ood vessel
consi derXVo‘BI"%%’%& organs In the context of the preseRCTRIENITN

Lynphoki nes ns hem cal substances secret ho
These sol ubI ﬂb‘? 8@@&9&0 t@PporﬁF‘?'%tc'f‘V%W&Pn &@aqﬁﬂﬁ C?WQJW@’%E@M%
the cont™® %f&‘rﬁth@ﬁ&eﬂwléﬁewaaleﬁ Of the immuyng; respanze. M

versat i Iggnﬁ%’ﬁﬁﬁ gr m&'fera&rba'hlgocémt&obe devour| ng phagocyte, an

anti gen- pres&bttl ng cel | %;I an inportant source of imune secretions. 15 -
5 AUG 2005 k> Fastext obte prasenb nvention Magt celaresansa araeulgreantaining

i nvent i 6RIINAYRY imitisserohipatcopients wf doagl eslis( kg witbathesa afrkagepbils gatees

t hat conespsnside fertae sysmdems offalletgy. i mmune response. MHC genes code for
self-markers on all body cells. In the context of the present invention
Mast cel | s nmdanthea ogntextl of dhat predeny invehtio oMictobes t mesmns. niihetec divirgnt s
of mast ocgdnismsainchugling bactehiasdruskeshbasgphnd proterea. responsi bl e for the
synptons of allergy. In the context of the present invention M crobes neans
m nute I vindn ther gani soatext nafudheg prastat | ivention's edicréoiyahisang prigdrezoa.
In the eniomisespicliarits@r@n@aglt i nvention M croorgani sms neans nicroscopic
plants or animals. In the context of the present invention Ml ecul e neans
the smal | est Imtheupdntekt ofahe peesdntdnditiohadblesuleshaBRs tihdamaliast Smbsht éf one.
(The Dbr eadpeiflEndiRmnical s@ydtandt thatichh S@IHIGNS!qThedrBHR a Moldiufd'884A lhttoS
charact gg. coﬁsﬂﬁﬂeﬂ?%‘t&n@fls “E@té?fa,ngfaoifs CRRGE A n{o?n%%ft\ﬁat%yﬂ)‘?r]nlét%oal os

hydr ogepdye ntot (r?tn% present inventio nocl onal ant
mean anti bo |es cedy y a Single cell or its identical progeny,

ol ecul g 1 f“" 6’5"“ ?f“é{;*ﬂ feé&ﬁnvérﬁﬁ'va a%%ﬂéﬂg" Al uﬂgmﬂeﬂh% and
|ndustr el 'ggg egy (E)If od, XN a Suden it

enters croé (Elr n 8 §'f5° r8 fi grgonp f‘ﬁ'ea’li a[ﬁ'”ﬁ’ﬁlé’aﬁfee@ent

i nvent i 6 fuI chem cal substances secreted by

nonocyt and nacropha es These sol ubl e | ecul es help direct and

regul at gﬁq CYiE MBS 2 ?f@ﬁs@%angt'?wg‘ h[‘%ﬂt V‘E‘ﬁ'ﬁi" pier i enterz fiss e

Nat ur al ARY$IPRS Ity Magrapbagean | arge granul e- f| |l ed | ynphocytes that take

on tunor cel I s,and infected body cells. They are known as natural Kkillers

because t hey!Matheaernigxt gbdie m@%ﬁnthawﬁgmtbﬁl qi meanpaawertul chemigains .

In the %bﬁtasa@es)'@eqrﬁteqobsemnocweﬁeand mcmhagap hiT hese ankibie mivilecules belp cel |

that i direet ansiegalate dmelimmpoetraspontesgocyte. In the context of the present

i nvention Nucl eic acids neans |large, naturally occurring nol ecul es

conposed of bhihg cantextiidf dhagprelsenk inviention Matunaickibert (NIKk cells mean large
granule-filled lymphocytes that take on tumor cells and infected body cells. They are
known as natural killers because they attack without first having to recognize specific
antigens.

In the context of the present invention Neutrophil means a white blood cell that
is an abundant and important phagocyte.

.In the context of the present invention Nucleic acids means large, naturally
occurring molecules composed of chemical building blocks known as nucleotides.
There are two kinds of nucleic acids, DNA and RNA.

In the context of the present invention OKT3 means a monoclonal antibody
that targets mature T cells.

In the context of the present invention Opportunistic infection means an

infection in an immunosuppressed person caused by an organism that does not
usually trouble people with healthy immune systems.
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There are two kinds of nucleic acids, DNA and RNA. In the context- ofaughsgs
pr esent W@Egggﬁ OKT3 neans a nonocl onal anti body that tazﬂq_gts mature T
cells. | text of the present invention Opportuni SETALONPESTi on
means an infection jin, ap,munosuppressed person caused by an organi sm
that does no[p Y’%&ﬁgﬁ‘? PFEHﬁ)P @ggﬁs‘@’\ihof‘ho'%%%?l@?qﬂ%%cé%s?%r?fE anign. 5
AUG 200%Tth\gptisopies aseopRiement ptrtesq as tmaksrit ealatabie tehageayies.

I nvention Opino i ze ngans tg coat an organism wth antibodies or conpl enent
protei n so adl (e GAREX ©of Jae Rresert Wegﬁ%&"ﬁ?@@n eane apnndividugbhiviegt of
t he preHB’PQ- i nvention O gani smneans an individual living In the c ontext
of the present invention Parasite nmeans a plant or animal that |ives,
grows, and fHede &n or ofexhiohthmprasent mwnﬁgncﬁegasut%mealnﬁ a plant onmeitnalof
the pretaidives,grawsoandierdsen prwithin gnotbenkvingrotgarism. resul ting fromthe
transfer of antibodies or antiserum produced by another individual. In the
context of t hethe @ostexti of the poesePdyiovestigraRassivenivamsinidy coeaes timowurity

| ynmphoi thssiltingsfsoraghe raniséeriaftardibodials drramtiserunm prducedryeanother ndéviguasent

i nvention Phagosites neans a |large white blood cells that contribute to

t he i mune dbf theseantbyt ofnthespresgnirinventiers Payeos hetclosd hreangrdl colledtioni gfin
parti cl gepHoidésiisstestintiie ditestiraal paesent i nvention Plasnma cells neans a

| arge anti body producing cell that develops fromB cell. In the context of
the present Imthentortextrbathel resenEmbertian hagesitas iidahis large!whiteablood

f r agmengsliscthizti sonltrif e 8l Prdiremohbi ddensss wailngegtir?g; MBS oPbie?! &ig al so
contri baﬁ@/opg)r;dhepémgg response. In the context ot the present 1nvention
Pl ynmor phes neans short for Poly Mrpho Neucl ear | ocosytes or granul ocytes.

| n the cont ey (el obilexPbf o bradurhiditioR! Plaghi cBRARRAA 214! snitiound
made Uppr@du@lﬁg’kﬁéiﬁthﬁ?de\?él ‘Fg "Bﬁ“ grgone of the major constrtuents of plants
n n

and animals uman celTs. the context of the present invention

Protozoa meagsyn, g5AR: BF 1R%IE& S ve R BIdtelefd ntban W ffighuman
e L S o e i e

the pre s\ Lon

t he ger%@h?“%%ﬁﬁﬁﬁpm "ePRNSfieumatoid arthritis. In the context of the
resent invention R Ri bgnucl ei c ,Aci d)..a cleic acid that is found in
the cytpl s'RNH?ﬁj C&%ﬂfo Fi it SveptiGh, Bivmarmhes mrars, abeitofRr orolyRNA
is to df Bé@?o RHCle@R{acosytes AT FARKIBPNSS. | n the context of the present

I nvention Scav%nger cell s neans any of the diverse groups of cells that

y , .
have the capBoileieqntex enihg rresaat iventioy Profeinsymeanstalt PEganic geaworNdsues,
or ot heMagg|yr of aminoacids.” Proteins are one of the major constituents of plants and
animals and human cells.

. In the context of the present invention Protozoa means a group of one-celled
animals few of, which can cause Human desease (including maleria and sleepoing
sickness types)

In the context of the present invention Rheumatoid factor means an auto
antibody found in the serum of most persons with rheumatoid arthritis.

In the context of the present invention RNA (Ribonucleic Acid) a nucleic acid
that is found in the cytoplasm and also in the nucleus of some cells. One function of
RNA is to direct the synthesis of proteins.

_ In the context of the present invention Scavenger cells means any of the
diverse groups of cells that have the capability to engulf and destroy foreign
materials, dead tissues, or other cells.

In the context of the present invention SCID mouse a laboratory animal that,

!acking enzyme necessary to fashion an immune system of its own, can be turned
into a model of the human immune system when injected with human cells or tissues.
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[.n the context of the present invention SCID nouse a | aboratory a_rg r}*&hz
that, |acking enzyne necessary to fashion an i nmune systemof its own, Ugﬁan
be turne&’o?%?%sﬁ nodel of the human i mune system when PRIEEPEAIAt h hunan
cells or tissues. 17 - 5 AUG 2005 WO 02/457536 PCT/1L01/01137 In t

cont ext of tffﬁéze% ext b dbe GF 388} (PNSHIZRS SSIUT CHEENE o ok AU bl ot o
from t hEEBAGERS URBNWhEtbIpad Whehibis allpwadslo ¢lektbese ffuidssretaingany aptipodies

ant i bodthad wargaresgitdn thewsnte blaodhe whol e bl ood. In the context of the
present invention Severe conbined i munodefficency desease (SCID) neans A
li fe threateHl e contaxtidrthenpiggeoh inventian sSexese mambinad Kmigunedeffieaayr

i mmune deseasseSCIN) maans énlifexthrestening ganditiont ini wibiehtinfantsSpte horretacking

| ynphoi dll ongjanimmunéeefertsdsni nal cavity that is inportant center for inmune
systemactivities. In the context of the present invention Stemcells nean
Cel I's from win tie abhtexblobtite peddentdanverdioni 8plih nMidensbarngmphoidoargan ini thie i n
st em celbdomiral cheite that e&ximpgdrtdm eepte? SeNimmone 8y stem Sttivitids. vacci ne neans a
vaccine that wuses narely one conponent of an infectious agent rather then
the whol e t olrsthergbatest ofithd prasemt ivdEidbREStehd cbie ntdti €¢lls Fforh Wehiph efient

i nvent i plyoduRaiartre @iefifeERRE bané hadifowls riehin &8RSeellsnc! udi ng certain
bacterial toxins that unleash.a massive and danmagi ng inmune response. In

the context ff tH@oRteRE BN thd PYESHrt QRvePHIRR SEGME vAcERb | medRaBSvaccndRst Of T

cel I's tgés kitrBlyBrle @&%FBH@ntyoprrPWééqo;ag a%ﬂt RAthEF HeFTIHBSYAGBR Siifh l+t§ the

cont ext ,Qf: Hlﬁ}eor“% nvention T ce ans sna Ite
afi'im e oo L . :
that orchestrate aﬁgﬁ%er directly participate in the i mune defenses. Also

known as T o] o} id) & : e
yrphoki pes. T ﬁﬂi,hgéfi%%ﬁ LY %E%g“‘h@?%f@ Suinahe el 2668 of
| ymphoi BBE0Ens, JagUdioseitain, Besterials SnR et agh oo parstiRo PR e anas i
mat ur e. MRUPRL E%‘Fﬁ%(t of the present invention TIL neans a tunor
Infiltrating hocytes. These immune cells are_extracted froma,t r
tissue, 1 e%l'%@ér%’”??é@a?? BFSPSY ITEDTIR SHAPERS e (o ce ameans & supset ohd . 1 n
the confelsthg YR ot Y RURGHGHOR andséfnsrmrﬁvﬁs 'RERONSS see MHC, Maj or
Hi st oconpati pi]ity Testi HCT). In the caontext of the present jnventijon
Tol erance a E\Q}%X%teﬁbﬁf]@%eféﬁe@hw%maT Gals maans smatl vqute Bloogrealls of
ant i genthat orchasirate apalar directly apiciraiatinithe dnmuse defaases Alsa kagwRoasl
neans alerhocytesnthmnarequaressaskinibe shymuyspndisectdtdgnpbokinesi t her si de of
the throat. In the context of the present invention Toxi ns neans agents
produced by Imthencentaxtiobtiet prasant irvemtibhyThyenys deangi agrinangdymphoies
cel | s, ofgan, bigh ibehe dbestnveherd Tiyraphdoyté prdlifemaes aneinatule, | i onki un gt henm
to nonocl onal anti bodies or [|ynphokines. 18

In the context of the present invention TIL means a tumor Infiltrating

Lymphocytes. These immune cells are extracted from a tumor tissue, treated in
laboratory and re-injected into the cancer patient.

In the context of the present invention Tissue typing means (see MHC, Major
Histocompatibility Testing HCT).

In the context of the present invention Tolerance a state of nonresponsivnes to
a particular antigen or group of antigens.

In the context of the present invention Tonsils and adenoids means are a
prominent oval massive of lymphoid tissues on either side of the throat.

In the context of the present invention Toxins means agents produced by
plants and bacteria, normally very damaging to mammalian cells, that can be
delivered directly to target cells by lionkiun gthenm to monoclonal antibodies or
lymphokines.
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- 5 AUG 2005 WD 02/45756 PCT/1L01/01137 In the context of the pr eSAM 005
I nventi on._Vacci ne neans a substance that contains antigenic co onentg

froman WR®4578%s organi smby stinulating an inmune r eBEEARRIPHIT not

di sease) it protect I nst_subsequent infection by that organism In the
cont ext of tﬁb?%‘?_e‘%‘gﬁgxi A éh?i‘&fﬁs%ﬁ INMANEIOP Y REFINREETANE At SYRStaNGss that

ant i bod§OREMSc ANigehigacomponents ffrasth aneindegtiossdpraanismobie Siimuatinge an

cont ext IMUpAdesperen (buthnehdisease) it urotashragainst ibsequenicinfdationi by diat

t hat caQi@NISMAf ecti ous di sease. A virus can reproduce only in living cells.
In the context of the present invention Libido- pranic a state of increased
vitality (i.H theneontextopthenpresentuinventioanéanalialregipn roeass shatspart ofiapl e

vi t al i t gihtibarly stuedturesthat differsfrahi ome ahtbduhdip arothened, and t he i nmune
systemis at rest, enpowered by biological traces of specific origin, and
nat ure. Li bi bothescdritextsafribe preshmit weventidnddrlisamieans aesubl-ticrbstdysic hridobeei ng
tuned, thaflcauseeihfecticediseawd. pywenan regrbgudweilyan @iing ceflger | oaded, and
thus a state of inproved feelings is induced, i.e. a libido-pranic state.
In the conteki tied coheexprefsthal pravedntin@ntioes Ribidd-Vp&nic aTeats & mcadaseaf

r esonangigalitg (iR ttRe W&S;Erﬁﬁﬁ,rﬂéénfﬁ melad8 vy, BPYRItEs of aRPISYitaRY), it Such

pr oj ect etddiOwheAURBHbAY! i€ tuRéd 24ifd Pr?éJ?ﬁm@: BehRlA ié 3t Ee

}
f g )
e R ggﬁg{%ﬁﬁg@%@%&@%gm

 Agati o HICR L ool AL YT %55 fent
Lﬁsgszfgéigl %g‘lggggst nga St rﬁt)f| ﬁ‘apegﬁagﬁggﬁq% i ;@?‘ﬁ&ﬂcge o ﬁl O%f{@ﬂ'Jcsa?Sd

resonan tilizes the individual resonance of elenents, organs, or cells"
of the, ngxious, species, and could.identify, or recognize, separate, sort
and i nakt s ar,'teXﬁP&B%i%?é?ntolﬂveﬂfmrb %955&\"5%@%@,8 Apstates Of 6PSQANANCEF ¢ he
pr esent Cf vihen anrrgy A1 igh g akerawersris|hategl apgliedppioiected fieto, coupled
under st ¥ @ @ge beinshgerrnated inte hiamass seichfresonanteeist subieet tbdbe exphosioad f or
benefi t & fe coatext pf dhe grasent bwvention gatiohgs densityCohdhartialdiof meter, ext in
Ul t r avi mlediunandhéHetrac hepresemty amstats  iGoadicintigithtznidvabuatiultsasineeld aot

|'i ght c2m@eraaiéal ahasphysidlogicalCpes@sstarecedcifdig GAaxdAUsIAP réssnagrer whichl anck
const anwhén 8a0r&sbnxAle (il the iRgliduaRsoklkinde 38BRPSHE, brgdnsJofcdslof
const anfeAYSIGGE 8pBLiBR S aNAGIIRP kiRfifify ok0238BhizE) séBdrate "sirfBhidnaditaled Mol
("1) K disddcid®, WOubRARYRE biomass,

In the context of the present invention The following terms included to improve
the understanding of photochemistry the specific context have been selected for
benefits of clarity and familiarization.

Physical Constants of interest in Ultraviolet and Photochemistry means

Constant Symbol Value Units

Speed of light c 2.99792458x108 | Ms
Charge on|fe 1.60217733x10%'9 | C

electron

Planck constant | h 6.6260755 x10% | J s

Boltzmann k k 1.380658x10 ¢ | JK "
constant

| Avogadro number | NA 6.0221367 x 10® | mol P

Gas constant R 8.31451 Jmol (WK N
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- 5 AUG 2005 PCT/1L01/01137 Further Characteristics of |ight and_ 62,055
expl anatﬁf(%fzz%gg are herewith included: 1In the context_qf the fresent

i nventio Law of Radi ation neans in the context B@Tpﬁgl/ﬂ 13dent
i-nvention: Light which has both particle and wave properti es.

transmtted in discrete packets of energy (photons) and yet has a

frequenc vel copnection en t hese operties is

erbod: et HiTeHERE ﬁ%f%tfhcﬁa%?t SRPStEe RIBTA NS A DE W (e

i nvention Ph t hem C ve change an t he Xt of the sent

i nventi on: QYR PE%%S"EFU?B ?)rlﬁf&jft #ﬂacﬁ%{%ﬂ mEans| 'B ‘5

range i f° t%to?o eSS J“’es‘ 190 - 1000 nm Li ght photons wi th wavel engt hs

| onger than éogg n gﬂ hoI n ener y too Small to cause cheni cal

change when ?aniklfg: oth R8s orerigshdt isHensepitted im disgietam

have soP s et r@ha&phlo&*nsaaenényehrtwsm dragugncyli andpwayelength. The

char act eennragtiondretwaan dhessntwshpiopertias igresnkadied hthet Biaack flaw affRadiatierext of

t he present invention photochenical wavel ength range is divided up into

bands with slfelief¢antextraidha pregantinusation.Phatochemicahwaxe chnges mearsdnt

i nvent i the @pdextroflthe anegent inveintiber est in Phot ocheni stry means in the

context of the present invention: Range NanmeWavel ength Near

| nfrared700-M000® &brdekli @fOthe- prédentl invantian €Thed Lisuad ORaldléngtHViBasge 35

UVC100- PB6tochetristnpisot @ hel@0Stnng. Dight photohst with Meakldngfttisiieger Eiaeaioobor

SOme  phot iesené iptioten BAsigS foa. SMAII GO calSe CABATIG A dhfangb%hé}ﬂ aB8bdedeBAHYY at

vavel engiidtens Qth waveRAg fl*fé‘sh'&'ﬁer\{hﬁh b||O@ rﬁrﬂrhlﬁle' So AAMN &h tﬁétt ioY&aftlBh

phot Osymd‘%lécular a'fsﬁ’@ﬁtlorpi éﬁ'ér%c (tie! A38diafibn CHEMErI ¥FSy h or
Eﬁ‘?@it Qr‘vaéh Q

phot ochg, te;(tr 8N F&te'n? enti J’g\ﬁ éh%n‘?.caﬁ %fe'n
nol ec“'fﬁ?ob Wﬁh Fﬂc i nvo veé t
0

The divisi onin UVB UVC] Is connected with the
h Ki

e P «fﬁ@é (ﬂ%r%éaﬁ* Y bt
bur ni ng gtﬁﬁ oW 98"% 2 ﬁl%%s 'We('f‘alﬂﬁer The UVC range is

extrenely dangerous since it is absorbed by proteins, RNA and DNA and can

| ead to gce nmut at i o\RIs and/ or cell death. The UVC range is sonetines
cal | ed ﬁ@—%@ﬂ% ﬂﬁ%%;& nce it is very effective in inactivating
bact eri n{raf 764:4008@uum U travi ol et range i s absorbed by al nost

al | subsYigibées (incl u’&ong7%ter and air). Thus it can only be transmitted
in a vadditraviolte absorption of a VUV photon causes one or nore bond 20

UVA 315 -400
.UvB 280-315
uvC 100-280

Little photochemistry occurs in the Near Infrared.  Except for some
photosynthetic bacteria. Which are capable of storing solar energy at wavelengths
out to 980 nm. The Visible range is completely active for photosynthesis in green
plants and algae. Also many dyes can undergo photochemical transformations
themselves or sensitize reactions in other molecules. Most studies in photochemistry
involve the Ultraviolet range. The division into three sub-ranges [UVA, UVB, UVC] is
connected with the human skin's sensitivity to ultraviolet light. The UVA range causes
changes in the skin that lead to sun tanning. The UVB range can cause sun burning
and is known to eventually induce skin cancer. The UVC range is extremely
dangerous since it is absorbed by proteins, RNA and DNA and can lead to cell
mutations and/or cell death. The UVC range is sometimes called the germicidal
range, since it is very effective in inactivating bacteria and viruses. The Vacuum
Ultraviolet range is absorbed by almost all substances (including water and air). Thus

it can only be transmitted in a vacuum. The absorption of a VUV photon causes one
or more bond
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- 5 AUG 2005 WO 02/45756 PCT/1L01/01137 Breaks. However, even thaquabg 2005

phot ons wj lengths | ess than 561.6 nmare capable of itting the
H202 m)lgé%&émﬁg phot ol ysi s, or prot eol ysi s occurs in tﬁp IﬁH\‘)H:‘éngth

rregi on H202 does t to ab orb ultr et g ntil bel ow
300 nm V;%% Mo %&3 WHM?IGEH gsﬁ tha a%g RMRaf nho
phot och&#P tingh s'a;o& SklY S8y 8 BrotEDlyis PecuBIBrthisd. | n
the conWéYe e@ﬂt H@glﬁﬂebé@@usemk@% sﬁewr@eﬂmaﬁ%aba@r@hu eaviolet fjaht wotihs
Li ght sbaloves30@sam.i hhishidusitatesi the firstakawi oh&hobecheshistrgnnaely that toed
phot ons phe@chemigal asactin ¢carcacturatriiess aphotoays pf lighddgabbjorbedi ncoherent (al |
em tted photons have random phases). Al lasers emt coherent radiation
and usual |y Ht theneontextlof it preserttdanvirtioar Ebherent arerr incehatdnt dight hedars
| aser beight seumiesuset inphotechentistrpicagisittbr bdicoterernt (@ entitted phatsiscare t he
li ght ein phask Withaldchosther abitsdy prspHRes) d)rslnébﬁéﬁeht dalveritted ﬁﬁ@l‘bﬂ‘s%ve Most
of thesgarfiomi phasasy Al ldaers ehff c&h@r@ﬁmadnéﬁtsﬂ @hd ﬁj att i cent
light byhb)digpersRirAfi eryS Sihiafl 5o f‘?atga Ia§er %el%qﬁéiﬁs PEHP"& orl atnl
]cczlozlt tegt %fmétQFaQ t%'erBé ét@é f‘e&% %é’rﬁn gﬁ%c ﬁﬁr

b ¢ " vER IR 9 s]
source Xt
t hese s@%ﬁcé@fﬁﬁg totflﬁgiﬁ Slasga ﬁ%ll"ﬁ?s %Qr’ uorieﬁcg\r,?]tl %‘L’% §1 i ght is
emtted fromt uaII al | ions. The tics treatnent for
poi nt s { nl?tlgg"g’ ?‘& @éﬁﬁf@vent}pr} E@'n%ci 1eRs %‘Paﬂﬁ@q&ﬁégemes haV€nt i on
The Terg‘%'! ﬁ §gasg %r? & &yindgje Relerraiesion frem: sHen a §P|é"°ﬁe13evm th
i ncl ude® 8| reat pyatgematioaliyy Hiis Gﬁ”\éﬁme"t\tdo r9pegll thege spercesds a calientiop o
the net AlRPIDE SQUiEepriR ¥évieh alhlightis emitted fremt thiel pointresusiliy in ph directiens. Shey | s
i nvol ve@ptiasrtrgsimest fasmoitisopuiesssieapediallysitiple i n t he processing according
to the present invention: The light emtted froma source can be viewed in
many di f f er ekt theagentekh of thes prassttiioventidme TharTeros apdneorcepts amgodiatedsed
t o descwithehehemissiors of dighsr ared ébrewith irsiddexk foraiclaeity of rexplenationt and tef t he
pr esent simplintheoumdéadiandingeoftheymatwasef tRediraséntanesttior| @spksiafly Wheréin

anount photbelérafstryeisi mybhad( bt gHoMGRIferfieHl PBIISHAY i§ aclivieaR PR Thﬂﬂze%m g e,
I n the geudrg@ing tofthé PredtisfidintibAvent i on Radi ant power neans: e radi ant
power (P) of a source is the rate of radiant energy or total radiant power

(W enitted The aht SnitRe fromSa R¥ured ENbeSHAWES | Ih 3fsant
power %eiltﬂﬁh tl%”%a'n%gét ﬁ‘ﬁs%hépﬁég‘%% u@eEQSocﬁé/sclr%e tﬁr‘{ y rest‘rrlﬁ(%e?ﬂ E,lgo t he

wavel engd Ng silnshed

wavel ength range of interest to phot ochem stry For exarrpl e, if alight

speci 16 7 8?%%?8@?%?10f%%éfetﬂé%ﬁ@mi%&anﬁ%%f rr‘f%ﬁn%f el ranges. In the
t ext
Fadi antgint SoRtEERa i 2GRk AR SRR hiSlon,(h By Sl overa

In the context of the present invention Radiant power means:

The radiant power (P) of a source is the rate of radiant energy or total radiant power
(W) emitted in all directions by a light source. For example, the radiant power of the
Sun is 3-842 x 1026 w. in theory, P, should include all wavelengths emitted by the
source; however, ~ is usually restricted to the wavelength range of interest to
photochemistry. For example, if a light source were being used for ultraviolet
photochemistry, P would be specified for emission in the 200 - 400 nm ultraviolet

ranges.
In the context of the present invention Radiant power efficiency means:

The radiant power efficiency (q) is defined as
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WO 02/ 45756 PCT/1L01/01137 Q = P/e Were e is the input electrical $auer05 [
(W sup jant emttance or excitance neans: The r_Radiant em ttance ,
or exci %(y/‘g@gg source is the radiant power emtted f r Bl 4R01/01137 |
infi nitasj_ | area on the surface of the source. In the context of the

present "1 nv ftion Radi ant Intensi ty neans: The radiant intensity (I) (W
srA(-1)) is the total radiant power P emtted by a source in a given
direction about an infinitesimal solid angle. Radi ance neans: Radi ance (L)

is defigﬁg as t[}ﬁ r.adi ant Povyer d2P,. emtted froman infinitesimal area dA

of the SHIFEL 8IPEIRUtSICHNR\RONWESi(OSUPBY- about the solid angle di,

di vi ded b%th bé}jﬁthe sol i c{?ag‘_;gl e di) and the orthogonal projected area. The
eni t t anBRAA FOMARES Pl EXATRBSE MAANSur f ace el ement dA i s obtained by

integratin . n spherical polar coordinates over the hem sphere of all
out war di-t;lzﬁgr%?qi?'?te%'ﬁitt@%e Qét?g%a’b% 0%13?%r8ﬁr'%ﬂ?ecrqq'§iﬂtp°é’%ﬁf 'ttPQ?H%‘F' BAed as
one in {APEeSIA aregipR e stface ghiectarre®er all  Qutward directions. Terns
and concepts associated with the receipt of Iight When light is emtted
from a Yblhesontext of the presenbinvertian Radigntinignsity nogans: ght , when it i npi nges
on an o_ll)_Lect .. 1t may be reflected, transmtted or absorbed. There are

sever al Theradiaphistensily()e(W sri(hb) relbeitptal sadinnypewerP wimidledrst @ speeaesin

Fl uenceaRinean dirgctiovaboyt ap)infinitesiroal salideangl@ower of al | wavel engt hs passi ng
fromall Directions through an infinitesimally small sphere of

cr oss- sBediapeaimeansa d, divided by CM Irradiance means: |rradi ance (symbol
E; units WMA (-2) is defined as the total radi ant power of wavel engths

i nci denRadiange (Lhis defired malthelradiant poves dPP aemitteid fiomaamsnfovtesinali argat he
poi nt uddef tbessurber surfane i v gived direction aboeat fhad $alid agglard:, divicedibgtioblyant
poi nt's tH@@ﬂiﬁ@ﬂg}edb@r&bﬂf@rdrﬂﬁg@ﬁaaﬂ%ﬂéﬁtwGfétnces between "irradi ance” and
"fluence rate": Exanples: For a parallel and perpendicularly incident beam
not scaThelkedittarice Mefrbecarethfinitesiadil s0FacaBRmMénaIICR ditbmcdasomesgratiegLi cal .

For anyinUsplativat ovdrt dddtdmates over MdohdRfspnar: Qi 4P safvdrSHduralairddidhs - |
t hr ee- dgpgnsigapal vol une, the integration of UV irradiance over the

interior surface of the volune yields the UV power of the lanp., This is

not - trugnfigdtrddic fighedihfics ?éa finHACadBRE ﬂP\thfbfhethE%HEafneébUg UHid ATt b 1S

W fluence rate"” because croorgani smcan recelve power from any

di rect | Ow&rePGIFeRiong. &g Rl dntepfPassddidtBd Uith YRE r&int O fidiR Whehni LY.
|0 gencigy dsadiied fen 4 SHLAACS: oeoPlues iart € %pESdec%‘fpﬁﬁﬁ, Qohets (M
Cmo‘(’z)impin&eé "drft 'naBBfécLSit%wrbé r}(éﬁéétgg, transmitted or absorbed. There are

several terms that relate to the receipt of light.
Fluence Rate means:
Fluence Rate (E) (W m#(-2) is the radiant power of all wavelengths passing from all

Directions through an infinitesimally small sphere of cross-sectional area d, divided
by

CM

Irradiance means:

Irradiance (symbol E; units W m*(-2) is defined as the total radiant power of
wavelengths incident on an infinitesimal element of surface of area as containing the
point under consideration divided by as. The following are some important points
regarding characteristics and differences between "irradiance" and "fluence rate":

Examples: For a parallel and perpendicularly incident beam, not scattered or
reflected, irradiance and fluence rate becomes identical. For any UV source within a
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“light intensity" see the proper definition of "radiant intensi ty" S Al 2005
nght dose or fluence neans: The light dose or fluence (synbol H wunits J
m2) is WMROVEYEP radiant energy of all Wavel engths pasBCHFLOMEM3]| |
directi ﬁHs t(ﬁnou h an infinitesimally snmall sphere of cross-sectional area
dA, di vitHea-gipegaional yaluge, the we@rﬁaoa@é%@radumveréhe intefgssurfage of
exposur e \l@iémen)’lglé'édh@l pawer ef theUernpus Ehisds ot ne ferddViflyenoe datei nf ect i on
literature. It represents the UV exposure of a given organismin the
ger mi ci dAp apphepriatgser fon UVisiisisfestiomis "UV fluence ratet beeauseoa ti ght eni ssi on
or incidence refer to all relevant wavel engths. One can define spectral
der i vat Miegrgorganismcearorecdivs ¢\ gower fram axadpeetior, especiglly wbertherenisssi on
of a LI wdrarthan onef Ushlaaxpiiredise dicisitt He ganecalr asagevibe i(radiamaé-dr) fluehefei ned
as t he paeenaypuiepekprassad ey MW erat@Rehe irbedidnek ¥ dftdnbiicomectlyi tirimeaf t he
band. Tyt freasity peetthe properad efidtiont oft"redibat intérssityuabewse i s described in
ternms of the solar spectrumirradi ance. Al so the spectral distribution of

a | anp kighsdosaor flugrideamneghyen an a plot of spectral power versus
wavel engt h. Photon based units neans: Photochem stry involves the

i nt er acThetighf dpdwbpfigeride (syatbol W. URitsUlAcR) isghatétal FRAAR eridigy 8ehll ni tions
units that are based on photons. Photon irradiance, photon fluence rate and
phot on flavelBRgINg: paexifg Glom 2 GiRGtioha| thERIGHP af aRfiMEsHABNE RAthIL Qpﬁ’ere of
Co”esp@r@%b%cﬁ%élvé’f'eﬁ Aprﬂ'in%H b HAY R iveEhUs e Add@ge &r%laeg{‘ e&{

term bytﬁé‘éxﬁdﬁ{l"@%ng Hté%'?:oﬁ t@rrn cﬂ?srer %Woff@r‘( ‘:t‘}sgagi ﬁ-ﬁ grnf At UM
yi el d g\’@%& I¥é 9 Iu éaﬁ?a iven & gﬁ th% cif lta e
eff|C|ency o em cal ‘reac e TSGE Phe

e nu er Yof
nol es of product formed or react ant rem)ved (P) per E| nstel n of photons
absor bed Line sources neans: VWien atons are raised to an excited state,

they e narrow lines with 23 - 5 AUG 2005 WO 02/ 45756
PCT/ | Loﬁp(?%%guwr%ﬁgé y no em ssi on between the lines. The I ovv- pressure

vavel onl b %é Eef?" V@t. P%W%’f? #?E‘Pm‘ifefheh%f%r‘é@ gaﬁg'nemivg fgthdone

| ow- pre ftll?eﬁﬁ(i?@ﬁ PrEHaneplg e, ighf Rowery
| i ght s%mf%é%n 0 ‘F d‘T’I& Pa %ﬁ ral WQW@F&%E‘WS( Trifefined t he
basi s oS tiHPowe] |'ara1 ﬂﬁﬁ@We\ye‘é&iengtanbpand: idschhpitee width ehthesband.| i nes

of a nefl&s 9laf§ﬁﬁc He kgerivedhatrithe iarth’s isurface 4s descrilesd irmtermasofithe lsplar( <10
tore). s$peathen pradisnee Alsoitherspectd| distributianmpofcataropremissiorhis oftere givener |
but t hearaiplat afrspectrabptwendensus Raveldngtisane | ength of |anp (about 120cm),
a nmedi um pressure | anp (pressure about 1000 tore) can carry up to 30, 000W
These |RBhptondrasedemjtsoogansn i n comerci al Systens utilizing ultraviol et
light. Figure 5 shows a conparison of the em ssion of |ow pressure and

medi um Photesbeméstiyaimpelves tthe intdraatiorol oft phe@nenof light with molecules and

means: the definitions units that are based on photons.

Photon irradiance, photon fluence rate and photon flow means:

Each of the spectral terms can be convened to a corresponding equivalent photon
flow and fluence rate ' by dividing the term by the average photon energy in the
narrow wavelength band.

Quantum yield means:

The quantum yield (unites) Q is a measure of the photon efficiency of a
photochemical reaction. e Is defined as the number of moles of product formed or
reactant removed (P) per Einstein of photons absorbed

Line sources means;

When atoms are raised to an excited state, they emit only in very narrow lines with
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Excimer | anps nmeans: Excimer |anps arc unique in that they emt in.a pa gw
band of wavel engths. An excinmer is an atomc dimer that is stablg n
the exci YEUO¥#HPE and di ssociates on decaying to the gr BGTAL81AIB7 Tapie 4

gives t vel engt hs of sonic,of. th common_exci ner | anps. [Exanpl es:

2 5o o T e SSTerbbotiiRn B iR Lo JAP e Supe MESten R ia, BI ety

(nm Excidrer Wavel engt n e2172XeCl 308 KrCl 22212342 C12259 Fl| ash | anps

Fl ash | apia@@jﬁqfﬂaiﬂiy e APFrRaNes %Na(ve\lmg%%%@n deilaiwa%ttaa%? e in

(PW, Pifi SEFESRIINGHRE R QW RIESHVS AIRICURMSPOr IPPconsi st of a cyli ndri cal

quartz tube wth  electrodes at each end and filled with a ga.' /2 (e.qg..

xenon) . CR aHYPpyRits and agsogiated lighhpaunses dilasarar anch ipraps amiteatdendatt of

el ect ri wavelensthp, Tihis i thebasinefitheyery papdar flupnescertdampal us) by appl yi ng

a very high voltage (10 - 30 kV}. The resulting plasma reaches

t enper af-aF examplelJ heoemission 0es of aamereury lamp e onlyi sharpsdian tiel pressure of a

bl ackbod¥ thes gas A$ dow 410 tare)oifntbecpressiireaishintmmasesy thee lasnp lvanl carry muah

t ypi cal morél paherd'bubibeterBidsionntrsespbroagenb Wor ghe esare dergthadf BEnge t(albmitc

pul si ng120cmi ar ynediumagrsdure dampi (pressuret @BoaoUINA0r RReN ddhz caryi ife - toFEL

{reaﬂs ::BQQ)OEW.CTM?E m\gf agfdergl @orﬁﬁ{cdnviﬂltétdfﬁggrdif%%t@nﬁgé\m&igaﬁr&@ﬁ)let
echno teFi c i i e

LSchrs R SATC e SRy SLIRE Dol YD oS mr i

pul sing circuits, char ging, or ar accelerator (Such as R F. Linac) is

I nvol Veéx&iﬂlérhﬁngé ..on of photons (around 100, 000, 000 photons per
electrons, In contradi stinction of a conventional crystal based | aser
havi pgngé(g#ﬁgq%%n&ﬁol gt%)R'f'uHE’]Ee il %{tg rtgé\é ér@w LnbAS§ bafl M\Yeg?ﬂf,?ﬁg AL
reachi ng a%%n Ecg Cﬁi &élre:%?e |t\1élll:%, IZE@ ”P%?%B' ﬁF{ﬁé dlf éc'gggct
punpi ng ée g <=.t ﬁ&”ge S=ari'e z%‘éesEmﬁ:thqy = (CRSY %E%Pér Ped
Free El €MD EXRELT P¥s an extrenely efficient |aser punping geonetry
wherei n_recycel i of .the Accelerated electrons is being perforned by

Ui 1§ 21 Fdles drmtssian Mekrlengiiisalos 3ame SoMBon eTgeT BT ency | s
estimated to reach in access of the 55% (anmount of |ight being produced or
converted fromthe electricity being consuned for its operatiaon
Bi ol og éal Iy enhanced or photo-chemijcal |y polished |drinking water|or
br eat h-BYCIHI&" _npans aWavelensth(mp) gfxaheeh have h¥avelaagibdnr pugh or
procesged by the nethod of the pregent invention guch as water and/or
air), re specifically such procegses involved in the polishing|and
enhancj ng _may i ncl ude; tical inactjivation, disinfection, inactivation of
DNA andf82 RNA replicatidn sequences Xa®lbt ocat al ysi|808 el ectro cafal ysis, a
hybri d| of photo and el ectro-catal ysijs, optical dissociation,

KrCl 222 12 342
Cl2 259
Flash Ian'ips

Flash lamps are similar to continuous wave (CW), but could also operate in (PW),
pulsed mode operation, and are lamps that consist of a cylindrical quartz tube with
electrodes at each end and filled with a ga.z (e.g.. xenon). A power supply "fires' the
lamps by discharging a large amount of electrical energy in a very short period of
time (several us) by applying a very high voltage (10 - 30 kV}. The resulting plasma
reaches temperatures of 10,000 - 13,000 K and the emission is essentially that of a
blackbody (see Fig. 4). In commercial flash lamp Systems the lamp , a typical
"flashed" about 30 times per s, but given a special electronic pulsing circuitry is
added, repetition rates could reach Khz regime.

FEL means Free Electron Laser and its derivatives, wherein space charged
technologies (such as the Electrostatically Accelerated Free Electron Laser) include
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physi ol ogi cal dissociation, bionmass expansion, filtration (pre/pesj)AuG 2005
physi cal | on and sorting, reactivation, activation sonl cation,
acoust [ c‘é’o &3‘?%5 roacoust ics, electro-optical treat ment FS? ’o‘ﬁ% of

i ght), reSS| tran verS| n sai d ds
photom 8”b ﬁ ' 9e Fgénﬁ g ﬁ'ﬁ’r??‘t 8?(5@ &9 for
i ght alftYo ecwo ebiHaENS f 00; Sé Brphajgnz REEABGERYS AR or
separ at @W ra é rarﬁé)&‘t"{@nt"?’h% @Yty g%dméasﬁréwm@r@ wbdzp ompeé
such asel@edan, |c§u$ §|la§§r wh@@thm@ﬁéﬂwn g assosiatad wdhrltswmf on @nge,
for exaitpwall pugefficiensly ia reaghing asoundethe 4he1 Yyreapdctivalerand leapectfigly afr
havi ng thepexawt pwimfiing geometynesetl. second (1s) will generate several watts
in peak power, a pulse lasting or having width of mcroseconds (nms) wll
gener at #hpdaimgodleEs mears EferttdséaticelyoAvedlemtsd &ree Bibsctren Laseubse id ast i ng
nano ( nextrerelynafficiert! lagenpuatsing egdoneing veharemc hedyelingtef thee Actelegateds of
mi | |i onelktronstis bdihg berforigerelsy atilixinganrlelerbfdn ft@éhrnqlu@s)%ﬂa :&u%ua@u
opti cal efficRiRgiigbbMhatetPld RAchiinackesRbi M8 55PRYhARUNPEF ligHht Jeeyi cal

t rt th
chor er R RERGAE AR ‘ﬁﬂgtﬁéﬁgﬁ@ggrfe“sﬁéé@??@é'sﬁeai"pbaef ’

R
”1:9’

ener gy &ug aédwaﬁ%f and/p r@f d
t ak tgf B P"&ﬁ’ it 9 'S%ﬂ d,gph anging My iG] ma éa 'on
fﬁr ﬁlssh g%‘fj L] %%QFWHHO'EH °" ﬂ%rq&@ 'Claéa'(}és?%‘ﬁf‘??%l Bhetocaialysis. or

the el e€'eFHAs Catalvsis.dal jhybrid @f @w@egndtglerc@pasatm@lﬁ tepticaé dissesialiprst at e,
but if ph)@l@!{@plcgﬂ t Hissecigionondiamass t expaniiomi nfilatien ngpre/pestdndphysicalin we
do not $eparetioni mantlor soting| eceactiwativo, r ehetivedioand somicatiates sseoustics;al | ed
Ml ti pheleotioatsustios] etectio-opticss essattieing (by optesters ofr ghthntrahsgressing, ruxt ur e
and yi efransuersingi e rliquitananin gasses dhrough &fdHotoio Werl g e@lﬁ)@lé ghidebe
react i visaving. anoéer@bi@rrﬁ)nelfo&lccpﬁﬁéﬁgeﬁom;gﬁ{ 88y lihAids &P§A & 8&hBRYAtion

pr ocessiogatrdtdsRidhremb iy 4Ad or 2epatf0> WO 02/'45756 PCT/ | L01/ 01137 A
hybrid of Iight’ sources neans pllUrality of |ight sources and wherein their

total Pé&t@tmbereméa%%the%n%

. a% ertéta d%héﬂ E]Dé@ﬂhg ge Wydhnak’ wheha!
i rradi apg k‘% ele b tragnetid éﬁé??@ IhBrt ?{I o?'?rrpé Fex s Super

i nposi e
durati o c ?ﬁ 13%%@%%%%?6 %L%/ Isourcesé %*rké’ ;f e‘ 'S% chR ?Fqugm 1
exampl 1T % iR e a%ebﬁ%ew e gdqeesses
of the 1 generale etk paers deaphisgrthei F?t'W s Pﬁ?l?h i
such hy% A??taﬂg ‘B P nﬁ%cﬁr@@gis wilgsnaiade | govweagépgclama ntadhe
| anps, *aHn ﬁ s ofomilliemtafowatis wichos espagially benefl@alt fafopHIPOSRB r UGy as
t oget he@pticah dé%ﬁ‘»?@wl@ﬁl optical inpetivations egtiealt pelishingerand nptical sessefiarcandy
tinme dmwoﬁaﬁplpwrawmmfmd diagnostiésgo iphsharhithe ishodenthe pulsendmmtlbar
especi dheyhigrerdfs reispectivir péak power.ng th catal ytic scintillating el enental
conpound according to the present onvention. Photo catal ysis neans: The use
of enerldultephatophotabsondtioni gptodesseatmeans acpreesds whidt Whems haMuseed
speci f i calld e vargtbeneficial for theypHotctheiRistrp eniseed P e pite8singedddording
to the present invention, for example when 10mj of energy (250,000 photons) are
projected into a liquid or gas, the time it takes this projection is very important, if
these photons will be furnished over 1 second time domain, then it leaves sufficient
time for the electrons in said liquid or gasses, to relax back to the relaxed state, but if
we apply these photons in a time domain of 5 nano seconds, then we do not leave
time for the electrons to relaxed and the processes is called Multiphoton absorption
processes, this processes are non linear in nature and yield much higher quantum
yield , or efficiencies, or speed of the reactivation, or a more efficient methodology for
optical treatment, processing and polishing

25



into hydrogen, and oxygen, and the conplete oxidation of organic -3 AUG 2005
contam nants in__aqueous environments. Mre specifically, the first step in

Phot ocat MQW47E for the catalyst material to absorb pRSTESROHOIIght in

or der ectron fromthe ce band (VB to the con ctlon
band (cépﬁ@%sofa‘ N e medin Al ool Tt S@RS S Whers e
m gr at e SPECY ee@ﬂ?'f‘%eob &Peelry) ﬁW@M i8R, 8E dheis tote 'Erﬁd@ncédﬁﬂil‘?al!ﬁﬁ? i s
met, t h&dlirhatppis akgerption pm@rseesézy Means Qfrsupes iposing: theintimeudemain
r educi néexamplehd light sauiceps s s 1 pulseuduratiomdand additionahiight tsaurcasoaneot e
t hat f overyhiast pbos dasrfor exarople), thielr totad irhgiahpe ¢ graatrendobenefinial fedthe
reconbi peddessesfoftthe rmeihdd ef thet pisehpinveptibn 2, 0dche effidientlyoffurtegugioren,
and t hesouh tgbrigization icobR ineRiiee! #ps BRa 188&rist la%r@fanah%haeﬂq GﬁSariys
criti cabombintRAOFTBRR of PV BfhePb0idh Soufte \DBFk‘i ﬁj‘ggt? r?dHr@rln |

fibulati

stabl e pp %htlbﬁy tdr Offnk G‘Prre'éaﬂ)@a B tT Eaaan
Z: 210![ ?r Eh otﬂ} ln%g&ﬁqu ﬁ or magﬁal {aﬁiytv’\:?m ch
has beeﬁ' g e@}r ect ?’hg Q appl ied, for the

cont ext of the present |nvent|on an eI ectrocat alysis, stable in water is
. T.O, or known in its chem cal name and signature | nd| um Ti noxi de) .

Furt her eficial.to n er ate hot
el ectr O(F:)g? q ga aﬁ S'SSH%%E@D?? %ste g §B§§rg¥|%?tp§g ‘g‘h%gghtot% cgt@FlZg“q ?
sequent recﬁ‘i Br 9 TeS 9, 7H8% 1} équQ”iF?‘?ﬂglﬂ ghwate
separ at & ?/ AregsHaNa 8Xyds, rﬁ the, goriplate axidatiosk of ergaic egntamipants in
har nessPABERMI ENMIBPRIVERLS- tVere pRegilivatiintie dfstcstep dnt Pagfacaiaysie i faraihgt i
t echnol eg@list doafiedal im absedr ehatpn of dight inerderdisl eygiterfant Alectoasfeom the
i nvent i velancethanide(V/Be de rthetdopduction bantni@B); itws clidatingr eleetroniholepairen
di scl oskdch Specids metshdukn oggrateto toa-surfaes ibeforai icofredhation ocqursi ffithiat i on,
and i nacomditibn 5 noet, ¢helelecttarrsantbd BdhsfelrddNl) ar sinfaca aldebriiRHRIE e, Of
noxi ousrexueiriEs. Mmempvérall Procks® e dliiatedndt i HhpshEA! e9insk tREPICRE Ons
i nvol Vi pebcesss liéediécurlf’éf‘ﬁ iéﬁﬁ{fs( ré\%tlh Sﬁl%r ﬁﬂ\?ur%d' Fbc%?ﬁ&ﬁg r%cbffﬂh%l dsid
compr i Sefai bhﬁhoﬁ P thel 4B 04 must be

&

0

PCT | LOZL{ib i oPﬂ Ma rﬂ:c; R{é g a

redet e TS
e e e T
condui t t.N n r.en al r o havi ng a
or edet eﬁﬁ GG, i o b G E@ ool Fatagﬁgsfmidgﬁfe@dtwd A
any wav@l He c Harge 'S Urs(? érHBHQ GrHﬁe ph semigANdUG, fRfial whic
| mpl enePeeh Bﬁc'a y SR %’ thex chy "ﬁ’gepﬁ%'@ﬁt f‘i’rnf\h@nft“?'ﬁﬁtherthe
sur f acePreseabinygRtionAn eﬂ%ﬁtrq IWﬁ nnw?éwel BO. i&navitin itsrbgmiaal ude
(a) har hessi agd tsignature Indiay Titexige)i Fustheatmore, ot is espesiplydbengfitialitect r i ¢
brush [S@BpiNead@Ndgopesate doth edm;bmatayysﬂs oanchiphwto-catalypisirsiraultadegusiy, | dr on
of phot serialyeor Saleddiatipdy in anisboyor e@d9separate oatapicds sriggere@rsdparately
pi cosecionordenrto Fraakiotize thel cotlectiicoefficndies, ibgs Sarhédsing Sindr impraving hies

conpl experforvadntecof boeentsaRd dGse caRslytio tatRBIodtaY EVBILNBRi A6Urdifg Pohtheof

penet r ainetiodeiddy ot thedrb¥emtShidhtiyv generation tooth paste conprising;
Catal ytic

Detailed description of the Invention:

The present invention disclosed a novel methodology for non-invasive disinfection,
purification, and inactivation or equlization of (DNA, & RNA) replication sequences of
noxious species in myriad of biomedical, and biotechnological applications involving
etnd users, producers, and researchers in associated fields comprising the following
steps:
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centilayted conpound [CCC] according to the nethodol ogy of the preﬁeAmG 2005
i nventio n erein Constructing or integrating a multi-co

conpoundgvsq pﬁé%é%ﬂl I y m)dul ar, containing predeterm nedPﬁgﬂPpgﬁ”éF

yi el din naUP PHstab zed, held te orarlly
o “per mheil @g \gﬁgi fo: epraita o % wféq;masa cCRraE b b &
car bomer of° snormgs QtRf PPNNVARNE'Y &N

centilati née%% eI enent al | y each havi ng predeternm ned electron
char ge é&laésfer co -ef CI enci es and absorption, refractive index pr ofile,
and  acdh<riosing: sdr¢ansliit, Og|chamberpyi asan%rearsnt Pelymfraof diassdyee tidve
applicatio aV'QEé’cPﬁeid@t%'fﬁln%q’ aplierespeptiuran ableute deliver, anseanstaib thretgheut t o
di el ect ri canpwayelangtie ohlighttfrorg abakb2&dmmt teealidudbthéBB0OM. of wat er nay
provi de generic structurally yielding Oxygen Charge accommobdating into
rranageabhplehmn’tatimmmfd&m)nmsédnetmdiomgy ofithei pesset riadentidn ol Sutfade)
Wi t hi n treatment arglifod irapraydrsg the lygieseispthesimonth, bealyincfudel (@3 harndssiigdie
nmout h.  Toenipatisrent irradiativh ot di walalifding dieetricTBilspdpNDB] Having defivéryg
sur f acesapadity fromeaBoMJoRsl lquakter ®f RAFANEA BF phAbis peP Crh¥/Beabhd, tobélbout
phot ocagebymh@@bbibnsrwbrtm?m co&r&in%%r Fenft@éeda%' eﬁhtdsré%bpa RIS AWifg
light, Bﬁﬁmﬂ'ﬁ hideb r?n )é @At dtRaceR! S5 %Idrﬂé?nﬁé\ﬂﬂg v%ﬁb#)!e %ﬁht he

for?gt 'an‘ cftafiéh ¥a ind Helvh enE Qrf'lo Carsé”‘co risth .
wherel g@ﬁg I ﬁhﬁ@@ﬁs‘ﬁs i g el e e
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pr esent protectioni fon idnercspscs of the etduth sy light, the methodology according to the
present invention facilitate the formation of a catalytic light barrier technology creating
a “fire wall” wherein no known noxious specie may penetrate, replicate, and thus
have no ability to infect (inactivation of their DNA, and RNA replication sequences).
Especially Beneficial for the removal of plaque formation in periodontal treatment,
and in keeping maintaining, and reapeatingly triggering photocatalytically, centilating
processes, thus oxidizing noxious species which may inhibit the surfaces curvature,
and the deeper layers, and avolume surrounding the mouth area.

é

More specifically, wherein cuts and sores to body external surface, may cause
damage to external body parts/tissues, and thus open the potential for infecious
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of areads \é’ﬁb@%@t@r&l é@iuéﬁ phyital gieydlqalema@ureaf Theorethadglegy acastdinglto

pr eper dheopresght invengen pﬁdmjcw ited, dhall'y svhy, the prasentt inventiarf ceuldgbeal

i nst r unwtitizedifon wide ) variedntafeapplicatioln dheludmgwbutndet liffitedpteeg@nUltranseahton i s
al so bepretediras ()rmetizahisugyiegipprovadumsts () dertal (rFathenChestddigey,efti)c! es,

(101) esmétigpeioedurese) G%’ﬂﬂ':bld%jl@ Beedilreds() andid #8aimdntsslicatiédd4)

| ori es, (gprBUIK E8Srilizaeioh- dfrt@lolsehﬁd rhé@ lliri’dihmﬁént@n H\ PedicR Pre e\datibi‘aoﬂ) ar.

Furt herTr%ﬁs I%nf\'dﬁ)éﬂdﬁes rSeO &rafibnhs,

app"caédcpgfrrh o'|b°gt|6 tipch n? rB&e rhf' ; ucﬁ nLétlte E
e s e fa &Es&t e B
the si iﬁrbgga‘fr% gc '?ﬁ nlal and pregnency
agnostlcs and reatme tm n o urns reatment of cuts, bruises,
wounds, (w) Treatment of areas exposed to radiation, (x) Treatment of packaging of
medical preperation, and drugs production or analysis, (y) Treatment of surgical

instrumentation, (z) Treatment of diabitis wounds.
The present invention is also beneficial for cleaning applications such as (100)

Cleaning vehicles, (101) Cleaning airplanes, (102) cleaning ships, and (103) busses,
(104) lories, and (105) semi-trailers, (108) tankers on land, sea, and (107) air. Further

28



energy density under no circunstances dictate the size of the catalyAPe 2005
“fire" radi cal species thus generated by the processes accordi ng
Vo bhifiss At

to the p nventlon The present i nvention di scl o8eTAL

et hodol o fo h b d f t o disinfectjon, .of

Vol ues™ gfyé e aér'e 3 3| Rted Beregvlﬁﬁr REiio Bestansde e liRySh oy
f1 ow rafh&smg P?%@é"ﬁ]ﬂ%‘tures (i.e. 2D/3D) such as apearing

to shape nod madl Cal nstrunmentations, and w eties of

engi neer i ng E/[%esspeg)f@a}iy,r HS8 detaied ?PP@Q&'@%&C‘%@T &’g@'ﬁt%@é‘r 5@60%1’&

t ri gger BY9vatiye schtionywhereiny tee @ize, okithe actualiegaening dighb e energy, @ndisi ng
triger eenergytfi,ells&lty|tmﬂ neneirgumsianegs dictafatthe sizegohitheccatalytic biire, Ar Repeak
pover, raditalispeeiestthus geacemted byrthe pracesseatamicptding te theppreseshi iphestion. or
heavi er Thaepresent hiavergidr idigeosel avmdwel i methcalatadyi dor drybeidi tisinfgctioraraf
wher ei nsiiffacezqttel disirfectidn ohs/almEsiCes statld siragé diteee t6 ddigelinsthitations
ef fi cenrextinl SHgh Viiow t @S STUBSIPRSRS, sLFEEE ScurPaturdy (1.aYDI3PY Slah @b
combi nahpEayikP MRl SHdpe NASHEKS rﬂédlcﬂP' ﬁl@ﬂggr‘élnﬂﬁfdr‘n%e lwRieaatitrRe o

cat al yt ?ﬁ gifebin onent conpound havi ng ng pro uce on the ground or

froma flying vhiecle or plain, or propeled to/from di fferent Iocatlons
accordi ng t o5AeRfbHaskd a4l ﬁ@‘éoﬁh%hn& ¥ ch&t éﬁcﬁ tr|| @C@ el S,
edi al o@R 5 Re mﬁs il e g% Loty A mg i
mai nt enEﬂ@«?e\f g Bal‘?ﬂ( B W 5 ﬁ?r- 9759

met hodof Pﬂ% I99¥§T e Of eraampeml N9 rigogFRd 'ﬁwe fion .05 r?g need,

and to 8R4 dhessinissatabtic CHoRS emuyeﬁ@afﬂ%ﬁn dreggedisals inefiicently dlssolve

per f or ni@rGesub$anaes, HErase O rafiynkifuid orrgasppe sembinatipat ¢antaiping saxious or

conpet i ppigenousinaragd/d, Steam tymeosatalytic saulti sgmpenent cempepeditaving being

medi cal prasiuceearhtie grgiuadl or fromsailyiagsvhiedle mir gdain aod p eapeled td/froal differeht

I ndust r iozhtiapgpbceatingns,ndealss enhancing the quality of life in the human

sphare. Further nore, the nethodol ogy of the present invention disclose a

real time tindaedetie npddiodblmgny bycipntiste oteehndiohtsr nelicdl engineers,

phot ochgattors, anarglirgéon PERIiNGEtEDIY forcgealimdr il tféctRals@rnt® igrsalsiity tand

f ur t her repRIRE tWAHKINGE cy (6 NPEASEBal fafitafared lARErdoIScHmBRS, hAd tdffeﬁcaefndfel ume

treat ”Eé‘ﬁl):reni Erebﬁn@ﬁtr Rtho h'u éﬂ’é’% Yerné@fiar@élebbfrt%ﬁg%f e Bg‘ﬂla%hd' ze
alla ?@S c\6 Lal

arount a“%”%gy“"e? %ﬁ%% - The
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pr esent A4 3éﬁf|'f8ri”6|? BHMARESPhas ?Ilty to keep operating equi pment use in

medi cal proc res safe at all tinmes,  offering nuch quicker turn over,
shorter wor kE'r\éh moge, themetho (pg)fp{,tft\%p dnygnfien disglosea real time’

bi ocompl@atpigntt ;metgédglloigbf Yc aruledc BOWehi trigaelingi rf hoteshendigaki @8did t he
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Most  ne@igetHer! TRE reaPRbAd i9 Vehf giffeferdQ Mofe &I, due to already available

vibrational excitation stages available to help break the “bond”, the methodology of

the present invention disclosed several techniques the present invention offer the

ability to keep operating equipment use in medical procedures safe at all times,

offering much quicker turn over, shorter working cycle, and the ability to ensure high

level of biocompatibility, acustic excellence, while turning noxious species on the

surface of said medical instrumentation into more inocious, more managable forms in

real time, especially beneficial for ultrasound procedures using photocatalytic water

based silicon coupling gell, and for the protection of wide variety of medical

instrumentation, and equipment peripherals. Most medical instrumentation are in
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phot ocaefgqfs ate behefic¢ianfor the methbddldgy @ccording $@ thee presesd snvemtionrtopdfieres
wher ei rphdtecatplytial sdlution iis tee fiEtd,dot in Wisagterc beshs; andirt biztesdivhersin e
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Soni catmwéwa\]&e Hela8 ST, SEW ?‘ﬁdrﬂ” di scl'osed a novel methodol ogy T
phot oreactive disinfection of surfaces, benefi ci al for the d|S|nfect|on
and treat nenfhé)f st Wﬁvérﬁfdne%.sasséaeda% nﬁ1tert
tsglrgsfl I Sh'H? suffaded ﬁ’eeffd B ﬂ& rfé‘g;tl an% ea H 8fw are ire%hSes
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Further more, by integrating into high purity water enriched W|th oxygen, and mixed
with catalytic powder, or liquid, or gas, or light the methodology of the present
invenvention facilitate the formation of active free radical layer swiftly making the
surface curvature/proximities sterilized. Noxious species on the said surface are then
inactivated, thus the surface is been made safe from infectioius events, (bacteria,
viruses, and other health threatening noxious species). The present invention is
extremely beneficial for many medical application hence there are no need for actual
physical touching, terring, or swiveling of tisues, or there is no need for physically
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active medium in the context of the present invention means a medium in which
lasing will take place, rather than absorption, at a given wavelength.

afocal in the context of the present invention means literally, “without a focal length”;
an optical system with its object and image point at infinity.

air-cooled laser in the context of the present invention means a laser using fans to
force air over the laser tube and through the power supply. air-cooled lasers have the
benefit of needing no water supply, although the fan noise can sometimes be a
disadvantage. usually only small and medium power lasers are air-cooled. very small
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active mediumin the context of the present invention neans a mediwnAPG 2005
which |gasi .|| take place, rather than absorption, at a given
wavel enggﬁf?ﬂg?géﬁl in the context of the present inventi BﬁTﬁlg‘Qﬂgll-’Vt eral ly,

“wi t hou cal _length"; an optical systemwth its object d i 3
poi nt aﬁ?%%ﬁ%-?‘ﬁggl.'y gﬁ‘!@d}ﬁ%nﬁﬁgﬁf stﬂ@“&ﬂﬂ{?ﬁh”@ﬁ”f{_ vp?n@i‘%'ﬁcqra ntion
means a VIBSYUMEGUPRGNEAREN ig Usya)lyapplied anleto fandoreesksoqliite and t hrough t he
power sugf)l % ai r.—c&lol ed, |l asers have the bhenefit of needing no water

suppl y, 2HIRIFGAMAN InWBercanteriol the presepkinventian eeans esarawih ohthe ragéatian y
only sndifld BiheasRTUpspoAler cRYitLras thedight wavedreuncesdracksand fortin betweeaUG
2005 WOt casihs enirars, | it dsL Ao Btimuated ssmisgisinc ah | gadiepassntiveogh theeactive
fans. ametigh technically they are "air cooled' via convection, the term
is usually applied only to fan-forced cooling. anplification in the context
of the pmpditutte imthencontexhehthe presegt awemtioh mbang stk ataximmunt valué dhthehe

| aser r etemirahagnetici Wive ameasardd dloim way enbannieethebagitemied Flar simphet teen

t he cavheightrof therwaveét is anp stinul ated em ssion on each pass through the
active nedium anplitude in the context of the present invention nmeans the

maxi mimangsteemainit retheet@tbkooBEREpicEeHBiRenflBATHESRS AriR bhmeRarerhént he

ext r emeforiivagelenbth ' : hiaricinth t ext
of the g%@ﬁgﬁa@,rg%mqﬁjglm r(r\ggtrsgnrg)ﬁgrﬂl{amg‘ %%@?E‘@ﬁ'ﬁ %F?gﬁéfaer\xgglel @ﬁgﬁ:’ of
C )

light (witten equal to one ten billionth of a meter (10"10 neter).

occasi ggﬁgag |i?&% i[é;ﬁhaq%@ -E%ﬁtgegﬁejsgn#%meg%ﬂ g{%ﬁf af) WedRESCOEn N RS
froma BX (?I o tﬁpr .%?ozkcalﬁ & coofnea %\% 'ﬁi{]aﬁ@aéﬁ rb%rCOBf?drg'&?%ﬂyi on.
ar coatinhgs in the g t of the present invention nmeans anti-reflection
coating he backs .of laser putput. mrrors tqQ. syppress unwanted
nul ti pl ér & %ﬁr%% ;?rgqui%e I&W?‘?ﬁlﬁ qfe%]&?@r?ﬁgﬁgm\})eé‘&' BH“Pa%rafl?hfe?'ﬁg{'%@éﬂp%f t he
present ui ORI Parks R 1aser.Qulput Mifrers th sypRiess HNwgated muliiple deflegtionsr een
and bl uWNjGgRAUCe ROWEIr ongest |ines are at 514 nm (green) and 488 nm

(bl ue). mgs range fromsmal| 15 mlljwatt 110 volt air-cooled nodels to
| ar ge’ 50'9RR: BSEnM W Cofipé of 188 sasentsinyaptionmprans adaser fillas with agon
comon mét giyes| qffareeshand |bhee Hights ithe: stronggstpinesi are atnatd enbl(grgenhesd at a
r easonafb® nEddbluehvaigans reogerfrom small ddnmdlwathf11thgolp radseanled maedels oo
neans t laeges Gfwalt 440 gokt mateycoaled alystemsigirgonlizsere e the mest comnuretypecond,
of a pubklight shewrlaserstsines theyeirovidenunabie bhgtitasss af atrbgsdriaiebst. nventi on
means a single instrument conbining the functions of a tel escope and a

col | i meaverage pdeterdh tisergbhtexn ofitray predeAPInge AT hiediis thelSUn$bf e BRafky Of

i ts ownofcall $ingletdiscrete)plilse8 Xihdine 488ndasea pulsedNgsgont ext of the present

I nvention nmeans the sinplest and nost efficient of the gas |asers. an

axi al faatocollimgesr irf tiaiodhedxiest tHe' prHent NRvéntimh hivarscl! §ifgld NRIRINGES

ol eculmdmmﬁi&w@ fadctidhe 8t e teIbspeahahar dRliMaks {0 dBtect ldnai aingdfs

ol ecul gigplaGeidpitd 854 ArrdF BY Fneans of its own collimated light.

axial-flow laser in the context of the present invention means the simplest and most
efficient of the gas lasers. an axial flow of gas is maintained through the tube to
replace those gas molecules depleted by the electrical discharge used to excite the
gas molecules to the lasing state.

axis, optical axis in the context of the present invention means the optical center-line
for a lens system; the line passing through the centers of curvature of the optical
surfaces of a lens.

beam diameter in the context of the present invention means the diameter of that
portion of the beam which contains 86% of the output power.
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axis, optical axis in the context of the present invention neans H@G 005
opti cal @g}%r-l ine for alens system the |line passing through 2
centers #73%ure of the optical surfaces of a |ens. PEFARPHPHARt er in
the conhgxt of thﬁ Pr.es&g5 in¥/enti n nmeans the dianmeter of that portion of
the beafiP@R &XPaBAehLiAsssAcHext nef she RFespaldpvention. meanscoplioal dewce

02/ 4575819%a5N9 §eppm dismeienand rgsusing divargeneecont ext of the present

i nventi En rreg@_s,o tical device increasing beam di aneter and reducing

di ver geREAM $RIBAG N thereamdextrofithe nsesantinvasttionHaepne spticallynspiitinga laseins
opt i cal Pagignta Wangr more eamspehivaricitsoon identical epeegyiseans, of various or

i dentical energys. brewster windows in the context of the present invention
means t REewstanwiideowsia thacontext o thenpeases) inventior meansrthedtansnissiee ehd

t r anspaf@nbotbpends)| ofrthe laser tahd, seadeaof tlanepatent’ aptizab ineaterialgand | sefeats t o
achi evebtaysiersfangde irvgasdasensftovactiewakzeso reflentive doss bf gbiticatppodrizedar d
on i ndulighti abnisteretasd dptihdestiblaséfs, pat 8mMusttf golatiZatidpsis dedire§! | ght ness in
the context of the present invention neans the visual sensation of the

| umi noubrigisiness af tite coofeixt BEEE pRssePPRRERfioh MEahS Md listal sandmrpUsradepover
of the |upfiadus paWeF 0Tl Rihtitkdieas 8ph6Xd & s&ilaﬁtyiﬁ%@g%ﬂéaémag#d@ SFpES an

i nstrunggigmwhi ch  neasures the heat generated orption e | aser
beam another way to neasure |aser power. cathode in the context of the

present calBM@tdOth TR&NSoritBR oF GHBNbrRBAY iitlidMliochM fhedils® ShT MFruRRint LR
el ectri E‘l%lasg C Y $Ral etereQXB)'/ta%t;stoP&icllrf‘%'f r{lé)e niggeéru'?b"ea%);g‘ Egﬁ%rp .t\h%&(]ltige :
a gel'y“used i i stry in

cont ext nvent 1 on’ means aser | ar
whi ch trk?gagpl nlwgrgépﬁg\ysa%ﬁg medi um i s carbon di oxi de. coaxial gas in the

cont ext .af &gq %Esé?ﬁt \;,(\f rﬂg' s t?t | aser | di ng_i,s_don v¥hth a
: catho e
shiel d GRnoad inAhE Geleg ?fi% i‘%’? ol Eg?ﬁ skl fp ﬁgﬁ%ﬂ&pmﬁﬂa e

oxi dat i ﬁ"{f%ﬁ%&ég@%r‘*ﬁé{ﬁﬁ o &% -\ axgts e aﬁagt'ge UMt rol heat
reaction. the gas,jet has,the sane axis as. the beam so the two can he

ai med tfgcgelaﬁ‘g( g”ﬁﬁ?jﬁgﬁ%ﬂé’q iohHhe pi&ser ﬂfﬂY%fﬁaname_@ﬁ_Si A laper dyaelixised ihe

pr esent "AHYEAIN WRIChEAR Lrimaryilasing medinmds carkan digvisle: rai ns vi brating in
phase with.each other. coherent |ight waves all travel the same direction
(spati a° &?édegfeépnt% %mpf@ﬁ@ggm@y\t@ndn%ﬂs piegt laser waldinglis done

coher ent@) a shieldsel ingrlogrr Bawtnehevasmthe| werlk surfanetenplayeat plasgha oxisationes

pr oduceanthabsipian, o kjaw. away Hebis,eand fogtantial helt reantivextheogas fet hasdbent

I nvent i seMed@Xissahthenbeaniso theywo candhechinmay fogiethidrel t o each ot her.
collimation in the context of the present invention nmeans the process by
whi ch efihesenfelight; pohesert canhiatéort énl thet contextabf ¢he rprgsentc diventigrneeans t he
cont extradfatiohecqmpessst of waeattiaims vibaating irephasedivits edchl otBiBE. dehiesentt igmar d
each otwaves als trayelthpasdne \dreChOM Vepatial E68erefibe) 8NfheSHrHE #dq@Bnb ahl8n
cont extptfset (lenfic?aL @bhbRB).1 ANIZEBAToHB T EIhEIW Rint, %Jo‘ﬁ%ﬁf}i]&:élq{ in a
conductgyurcédIprodid8ghcolidtenPRyHil at which further el ectrical charge wll

collimated light in the context of the present invention means beam light rays
traveling parallel to each other.

collimation in the context of the present invention means the process by which
divergent rays are converted into parallel rays.

convergence in the context of the present invention means the bending of light rays
toward each other, as by a positive (convex) lens.

current saturation in the context of the present invention means maximum flow of

eleqtric force in a conductor; in a laser, the point at which further electrical charge will
not increase lasing action.
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not increase |asing action. 33 - 5 AUG 2005 WO 02/45756 PCT/ | LQ1§ Q3208w
in the c&g}&z{s g& the present invention nmeans an abbrevi ation of continuous
wave of PO as opposed to pul sed operation. depth oP CEILPHOMZ7 ¢ he
context of the present invention nmeans the working range of the beam a

functiop,q tH‘@Y)ﬁh&@(@E}Pthe %hf@wéb érp HMs Ochéggr;&ga%ﬂq Cﬁlu engeh of
Ejgﬁs: fgﬁfgtossaﬁ@rs{ ep\ci)?é)ﬁFH%prﬁ QI%P%? EE accepted. di chlrjm c fl|at e?s and

m rrors in,t e& ﬁ%(t of tE resent nven i on nea % 8' ece gg %ss
with and g @%fe A PP'Prt\eé gf p&eﬁsp VERYRH f“sead'@r 8i WO e €
(wavel eha unfattﬂf phwpweleagiy diarestar Af Hip wefosused aaefhla@ﬂd‘osah leagth ofr e
used t ot do @chiavend rap@ll digrerter ispot §izeu@ndathuseca dugh inewer| density, a
proj ect%'ﬂortdﬁéﬂt@ffte'drmusélbg ancepteskd to maxi mise the ampunt of |ight
reflected froma |laser of a particular wavel ength. dichroics should be
handl eddighfaic difees and prigipsnin tharagetext of the pragentdnvention mieans apieserofbox]
di ode | gless with aneoptical drin-filin toating #s rtransmits certaineolosirs (wavelengitisy;t or
si m | ar and refiects dhle (remgiriing woldurs.odidhrie filtbrst arshusdd po ednbise ofldirtndate
light. shedic tolsarsagheedsdin a Iggut mbfectdredichroibintifohaard gsed Eb fri¥irhisgse in
conpact thdl &holhByEight 28flded floyP e Ib?éreéf a PaHiRUBrSwa ﬁdtﬂth fgﬁoulaser S
are t oopdingh@ledayie Bl D 6re(ler'i‘ﬁa{m %@ft} ﬁr\?e r—tﬁ bscdléu

S se SO: d*sta

change over the next few year € laser] di'vergence in

{ ngcggg'igab |9§tert.E%erc§,§ qftaiwéﬁl %t”f?\?é?ﬁl mﬁ aﬁgbﬂw %:I)ﬁ@tot '@Eng 8"
light-ER%ttihE di {Jﬂ] i K

D e A B ""Fﬁ e e

anpl i tu@f& Etg% EYRC IR f"rBfOft (ﬁ%%% %&‘OW uses.

mi |1 r athiSalsdikeds Grc?vr?g'j G REX Fw&e%r[ﬁ?ﬁﬁs%ﬂ £daser] ¢ he cont ext

of the present |n ention st he | ength, of time the ser  beam

act ual | ﬁtﬂetnf’ﬁ }EﬁFPP‘ieﬁ I%ﬁeﬁ@"t ipyention mteﬁ"‘éﬁtth?@ng ak‘ﬁﬁ'ﬁartbﬁ |¥§?rt he

entire WKSFH'? fe In ithe farcfield; thenbgndingcofwans away Heors addx other, aadpAesent

i nvent i GMGARYEABNROHE@ANEDAREX. whi ch propagates outward froman electric

charge which oscillates or is accelerated. includes radio waves; X-rays;

gama r@jfs; angudan inftharasatexilaf the ippesant inventionshiaes lail gindesirabiesearidtions

emi t t anideoutput eithernamplitudle ohéreguesey)t angutart drifh afethesbearne nadasured hin

em ssi omiliraklismsedors, duhingr and aftef walm-upadi ant energy enitted by a source

or surface to that emtted by a bl ackbody at the sanme tenperature.

exposureuty reytleeincthet eortextfoftthe pressitrihvénticenineans ithenengthrafaine ehofaddre

total rizetirans actuzy Buttinkg idiMg, Yelding UbF RE&t-PPE4ting)ids edrRparddatd Mt entire
exposurgorkf @cid tiged | magi ng in the context of the present invention neans

an imging technique wth solid-state |asers that has several limtations:
non- uni gleEtimaghetic Wave! indiiel 8dhtexty 8f thes BREJentOhvdrtidndinebAs améneem
cont r ol wRich b af@t@ t\)éar erﬁfar?Qipﬁc‘fn& ér‘ﬁe'\ﬂhk Sschl tté‘Q( %aé é\&ent
| nvent '|HBIuHEﬁ'F§? ﬁ é‘zgsﬂnqrrna r&‘ﬂ tr% fet, cpvﬁlb(fé?l used
to carry Iight romonep 0 ano

emissivity, emittance in the context of the present invention means rate at which
emission takes place; the ratio of the radiant energy emitted by a source or surface to
that emitted by a blackbody at the same temperature.

exposure in the context of the present invention means a measure of the total radiant
energy incident on a surface per unit area; radiant exposure.

far-field imaging in the context of the present invention means an imaging technique
with solid-state lasers that has several limitations: non-uniform energy distribution,
very short working distances, and poor control of hole geometry.

fiber optic cable in the context of the present invention means flexible glass or plastic
strands made into a cable, used to carry light from one place to another. there are
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34 WO 02/ 45756 - 5 AUG 2005 PCT/1L01/01137 two nain types; step i,rﬂ%G%&
gr aded iwélfiﬁgr. wthin these two main types there are two further
subgr oupS O ¥R i ssion fibers carry the beamwith as | PCAEOLBLES a5
possi bl e.used. to transmt .the Laser's.ljght to repotely |ocated
proj ect | %%E%Zi‘ﬁé%sf S%Ft‘ﬁ eéf"fqa%@d§d['ﬁ‘lj%hs?fomt%é&h%s&etwﬁ ’EE'WWWBﬁg $hergave
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effect, suln HEMSpioadiosrs carry e bea@r 5 gp dillienigse asRossiieadpen ag veed

obj ects. flathiraagmitihe lasegsdighkio emataly Ioeated mrojestiendevisearans source of

powerful light; often in the formof a helical coil and used to excite

phot on eni $s§'8play ibgrs (alse kapwsas sideralow fibess]dravenae cahle jaskespesamef t he

present i nveli@htoscatieinsouthibegside dhthe strands.athematraniisithemsalvesnibek diké by

| ight. brewstigrogcopiowseat tibingdasd |bexanid wospecial igffeat; sudhghis, ailassektsi ng

absorpti on ofwhip$er argholviagi "oopeindrappped atomed bbets. node and output. flux in

the context of the present invention neans the radiant, or |um nous, power

of a | flaghlammedmthe bentextref that greeéntt iheeritionmetins 38uAt ofedeiarTul Aighe Ditef

gi ven simrthaderm fobautelical ¢diEamd0sex to 8%citdvhdtbr epiksibA Ve BldoNa-dIBRNgsdtoun:
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verb: tfuerdsoericd 0t tthe lcon@hd dfahetpresest PRERGSN INB&IRS tHO GRw RRdGKed Ih hhe

C??,L 5>S<t F@t%riégeméres@mbalrwﬁwi|@ht.{‘!ﬁ%ﬂétér&ﬁ£ﬂ%o@«% %ﬁ fu§tadf¥ﬁ da”ﬂ/ﬂié:%Qc w‘ﬁ\% e
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ol es. fhem thBe f 1RO pRdsenf irfentif niddrsARE raling Sordlihifius Bbive
et U e e o R o ot ot el e AP 1 e
bl ocks Togpit 1 the itk 6*‘*‘%:;?“338 e Hhegtts RolhCliee RBIE \iierB iabs o1
Fl)ﬁ;klsgl%{t‘ rﬁg?/ljipg;fhfr%%u yr&PﬂV g8 Byng dsats- yerne %qjléggﬁﬁpaf ;}ggﬁ? %r{ gLSa
the nu ?feéf'm? t waves passing a fixed point unit of tine, or the
nunber tions.in that period of tine. gain in the context

g | i b
of 't he_:%g?géj? tin f}aﬁ'ﬁ%ﬁ%ag@eanm%ﬁ IRVSTHONOMeRS| (SAM RSt daluilihy
r ef errlwetro—%fd@'ef”f

e contex construction

i laseEWOrK.bEhesTacat paigt pEtheuheam relativeriprige avaslssurface on
i nver siftds arerisal &ffact suchpas dhe Wepth andrshamsoof gellep dviesofwhere the docalwave
bet weerPoighis althe surdace, hales are o aniferr adiameter. Mhencthet focusdé bBehew thesent
i nvent i Bhfageansnigal hales acedriléchi ng a gaseous lasing mediumin a glass tube
in which a constant flow of gas replenishes the nol ecul es depleted by the
el ect rifolded r@sooateriic dhe contekt Db thee prageat inventibhanedhs ebastaadionan wisieh be
filterdbeanteridooptoay athl is dvers cion oniyrors mourtedUsh 2PBer blocks bolted into

pre-aligned position, permitting compact packaging of a long laser cavity.

frequency in the context of the present invention means the number of light waves

p:\ssing a fixed point unit of time, or the number of complete vibrations in that period
of time.

gain in the cc_mtext of the present invention means another term for amplification,
usually referring to the efficiency of a lasing medium in attaining a population

inversion. high gain is typically more than 50% per pass of the light wave between
cavity mirrors.

gas discharge laser in the context of the present invention means a laser containing
a gaseous lasing medium in a glass tube in which a constant flow of gas replenishes
the molecules depleted by the electricity or chemicals used for excitation. the
discharged gas can be filtered and 90% recycled for economy.
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WO 02/ 45756 PCT/1L01/01137 gas jet assist in the context of the pr S?H& 2005
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nitrogeﬁawgﬁsﬁay be used to achi eve very hi gh power PQJ@F@I/PH@%MH ng
certain Al S, ransport.,n the context of the present. invention neans
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| ens - 'F‘S'Qﬁ% gt ARsorgy nwanted jheat, asgrama manuiariugeg pracassdopnyiit lassitie by

the ray/TAMBIECte8BY¥Sdi cul ar to the surface. intensity in the context of

the present invention neans the magnitude of radiant energy (light) per

uni t, stz iisthe pentext pktneceriesapt Kventier means thesapproved liatetnational tesm,t he

pr esent abhreviatedbhz iubich raplegpe cps foreysteseparisggond. a  very hi gh di schar ge

current, passing down a small bore to ionize a noble gas such as argon or

krypt oniMageein Kie gontexhop the: prasent danention mpepos dbe @ptical epsoductiam of asi ng

to occekjecta predusedchy hders ouswfrat. & typicad pesitive Usns cahvergpkiraps tofam a

i oni zat Treal”i imageewhéoft ean baf phbtegpassehta ineyeative tensrepreadsheayirecksm Ay

whi ch i ‘vidualaireagewhich can’t Bdipabjedted. n t he context of the present invention

nmeans exposure to radi ant energy, such as heat, x-rays, or light; the

pr oductinoitent ligtdi iarthe cantextiofthe presend iMidatidAGheaMPaldl 45t iRt Bt/ fhlld 8h01137

joule ithetigfaenbrutiens Lher BRPTINEr bBSBNTthE N dMRRNSf MMEdERdd” RefheSsGED: 2
made by the ray with a perpendicular to the surface.

intensity in the context of the present invention means the magnitude of radiant
energy (light) per unit, such as time or reflecting surface.

ion laser in the context of the present invention means a type of laser employing a
very high discharge current, passing down a small bore to ionize a noble gas such as
argon or krypton. the ionization process creates a population inversion for lasing to
occur. a research laser useful for some industrial applications.

ionization in the context of the present invention means the process by which ions
are formed.

irradiation in the context of the present invention means exposure to radiant energy,
such as heat, x-rays, or light; the product of irradiance and time.
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reasurenent frequently given for laser output in pulsed operation.s AU PGS
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647 nm K} 5?@ Q %H’?ﬁ 69“’?'3) '@%‘?fso‘{tP afl@8i gn~ can be used
for bot h{ptho ver a;h% produce Iess Ilght (out put power) than an
equi valg UFOIAPFE ! fh e R nyetiondnages grasirilieg Risearivmeh a
pover f u ripien ga h\f’heﬁ Uﬁ@@d\é a”alﬁ@r arawhiie" eplinseitproducessrasd, yellow, greeent i on
means " RAYdIue lightan "eas-enlyivkrypten laser Usesrwithi specialypaildred aitios thputput a

sti mul avew stndngsierhling at §4i7nmduyptoas @ee isorilarhocdrgpns diheesarae ¢obe esignbeam
of |'i ghtan theeuseh forrteoth). teovpsver) kgiptorf gas Iproguct fdsanips (80gHut paharthapne or
nor e exanegivalgninelunt @fasgdn ghs. show | asers are usually gas-filled tubes
using high voltage current to ionise the gas (cause the gas to glow).
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light in the context of the present invention means the range of visable
electromagnetic radiation frequencies detected by the eye, or the wavelength range
from about 400 to 750 nanometers. it is sometimes extended to include photovoltaic
effects and radiation beyond visible limits.

light regulation in the context of the present invention means a form of power
regulation in which output power is maintained at a constant level by controlling
discharge current.

luminance in the context of the present invention means commonly called

illumination; the luminous or visible flux per unit area on a receiving surface at any
given point.
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netastabl e, nmetastable state in the context of the present inventi n rreans

unst abl e ion in which the ener of a nolecule is at some dPsB¥&i2805
| evel 8(%8{]%555@ owest , or ground stg%/e it is th| s con8FIbA1RKS Eh S
nece a f.or em n a,l aser, rom ua m t heor, .
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| asers' \ﬁg Bt)vvers a{ maasuregbén mlliwatts. for exanp a 50 nmw | aser
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cross-sectional shape of the beam (see "tem") nodulation in the context
of the priipete: dnevibousamdthedasioulee ability to superinpose an external
signal on the output beam of the |laser as a control. nonochromatic light in
t he conneliwatifintthe contextof thepeesent mventios méerr ené tldusand miliwatts egealst i ng
of j ust oneevathverhalhddders'shewrn puvdrs e measwred! iatmlljwaes) Fohesaripld; , a 50
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uni t of Maegtih ihe tdadtest NbEItAAL pRstRt smeémmfméahé Sa ( papticBridafuricloRing
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of spot g“ﬂ%ét%pﬁ el SRR M oo o i 8 R oans
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Sont ext moqu:ﬁ : ?%%@9@ 'Pﬁb%ﬁpnb%ﬁﬁiin& paesse&P awm&%ﬁﬂca 7. ligh
neodymi G2} l‘j’ﬁﬂlé? yANR VR RIERED, sincei palight '§rﬁ§> etpluduonechupmatis: i ar e
punped Y I%&’}?'q Bi%h & vesy riireye brRd &f yvavelengths, laserscyevisie: thef narrewestes ent
i nvent i BA'#kans national el ectrical manufacturers' association, a group
whi ch defines and recomends safety standards for electrical equipnent.
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etc.) ?ms%arﬁ:eegnfmr@n enenfy asEibltioR 2y eadily srbd@sed RIHERSSMIpot 83X 1 ncrease
in protection

nd:glass laser in the context of the present invention means a solid-state laser of
neodymium:glass offering high power or short pulses, or both, for specific industrial
applications.

nd:yag laser in the context of the present invention means a solid-state laser of
neodymium:yttrium-aluminum garnet, similar to the nd:glass laser. both are pumped
by flash lamps, or diode lasers.

nema in the context of the present invention means national electrical manufacturers’
association, a group which defines and recommends safety standards for electrical
equipment.

noise in the context of the present invention means unwanted, minor currents or
voltages in an electrical system.
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opti cal purrpi ng in the context of the present invention means exci T ﬁﬁGtZPPé
| asi ng m by the application of light rather than electrical discharge
DB

from an t hode. output coupler in the context o?cﬂ‘ﬁé‘oﬂpb@ént
|nvent|oBrTE zhthe re on#or mrror. whjch transpmts | g t he one at the
opposi t 8PFH 10 In¢ HANEX! let G PFSAR 'B\(ﬁrﬂmn pisRss e sukiechmatiar o figye

pr esent MaGRH LY. reugh. anedricabayste@econd enitted fromthe laser in

t he formof coherent |jight, usually nmeasured in watts for continuous-wave
oper at i 8R '%ﬁ{d% RilVedn 1tBE pentexl Afpheapresent peurntiReneans tietessiAnefactast t he
pr esent Prayidas by fitahucheap sined lafemweaﬁdmwmmwmmws,eem at puipseific

| aser. wavelengt. siacbdirtiyofdid/iepiresertba 1 iseremserigyroteciioul es to the pul se
width in seconds. typical values can be reach nega and giga watts.

phot oacoptieal pumhpiagtin the tometezbof dre mEsemteinpentammeanse eikciting nthenlasiagi ses
wi t h t hmedilga mf thee applidation- ofuligtiti rathdri thaneslectgigal disehamye frem andde@nge

dur at i opsthbypi cal |y bel ow 10 m croseconds. significant anounts of energy
are absorbed and a rapid expansion occurs in the tissue, generating an
acoust i outplioCoupkey eintthat coraiugiess e pasdehdl invshtinuRidapr the Alondtdt” mirror
struct updich tPATEreie RgAtCtHe Gid QFlth% dpbdshte éiﬂﬂ&@étbllf?aﬂé&ver esent invention
means effects that occur fromlong exposure durations at incident povver
level s biput Powlet'ih the c@ﬁal@& di%ﬁ@@ljrégentpih%ﬁl‘id‘rﬁH@dnsthBeéﬁér 6e\rﬁ§

ener gy Qﬁi&?ébd%l;n HOREE ihan UFBE% Merkh {s 5 Msua ?ﬁééétﬁeé fdron
absor Degorth At waVklobdranibAandibul %8:” F Blisea Pegan%e et B & o

t he present |nven I onN nNeans an asures | um nous

intensip BB\?I Pih Y EORe%C5F H"?\ 8 14 Ggntum
L PR P {ign eif sl e
t he conPlélﬁ?“ﬂ 'RESSPA %ﬁﬁ’pﬁcﬁe\@ﬂ‘?%ﬁa aF Q'Q?E‘ﬂ’ﬁgﬁl smfor acute

| aser in or I.Nj foll ow ng exposure

radi at %"ﬁ??ﬁ%ﬁéme Co ti G onl, %fatbss%ﬁﬁ%@ PeRRT AR Slises Wib<e,

i ncr east "é Inp bigt-epegylaser pulges.aiPulss, durationaayrieally:balew can
occur, Ahdniereseconds. idgnifieantiamountsiof eaergynare alsarhadandoa carid expansionct i on
of the ©eQUES 4B thai tissuen gemerating absacdusdicr shdukr weakertheheausesl medzaricaly of
ener gy diakupticodd cepulas skiucturésie cont ext of the present invention neans in

| aser wel ding, a nmetal vapor that forns above the spot where the beam
react s plhathchernicabetiectsiin thae eontekkof thequtes@nt3AventonAi€ard @ffecld®habdéqifs6
PCT/ | LOftéra 148G estpesuriebdurations as icider e owdrasveals insifficidhtsioheade dataginghi ch
cont ai nshdtbthetapletfeets/ it 9N ethed@p depehtbhfipfodadte (S fuﬁ@tio?f iof ahkofotain the

cont extquntiy6f RIS absBrBad e BRISId AL I0f @bkeiptish).t he Vvibrations  of
the el ectronagnetic field to a single plane, rather than the i nnunerable

pl anes mbﬁfeltérgurabﬁeltcdmextvef:ttﬁé Brelsent t|méi1ti@hewféﬁr§ aRt ins&unleti SRRicA!
I nt erfa,g,ggs@,@gw@mmd nt n%ﬁgng medi um and optical elenents. various forns

of polarization include ran l'inear (plane), vertical, horizontal,

el 11 pti gridton afad tite ' &oHt@kt o TtheWBrd¥@herihd@itidH) means in quantum theory, the
elemental unit of light, having both wave and particle behavior. it has motion, but no
mass or charge.

photothermal effects in the context of the present invention means the damage
mechanism for acute laser injury (i.e. for injury immediately following exposure). the
radiation incident at the surface is absorbed in the underlying tissue, increasing the
temperature of the tissue to the level at which damage can occur, and laser burns
result. it is a power dependent process (a function of the rate at which energy is
absorbed rather than the total quantity of energy involved).

plasma in the context of the present invention means in laser welding, a metal vapor
that forms above the spot where the beam reacts with the metal surface. also used to
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conponents (so-called), s and p, the p conponent has zero |osses at UG 2005
bremterm‘?‘% g/ﬂ popul ation inversion in the context of the resel‘:htA

i nventio Sdhen nore nol ecul es (atons, ions) in a PSIELOYOEIITn g

met ast abl tate than in fhe ground state i tuation needed for

sust ai nCHES q‘nf%?nfalsﬁri H’bﬁ @ﬁrﬁﬁl?‘é %ﬁ%ﬂ?%?éﬁé«} , WHICh oRiaIRs itae complatelyi on”
i s sai dAFELIRE N GEHAIBIRSSISpopul ation inversion, there can be no |asing
action. 8 wer .dens'hiey: t he appunt of radi ant power concentrated on a
surfaceP 'Fﬁo%ﬁ COUEXL e, Peorﬁﬁ?’étr'ﬁv%'ﬁt'%%aésdéﬁttﬂpﬁﬂﬁ of theuibsatianser gy
in the €bMegleciromagnglicefieldtto avaingle planearaihentham theyjnruimerabler glanes
brief efRtatingabphbiieavectoraxis: this pravents eptipall lsesed ah interacesabéiweanhtae

cont i nulasing opestiumi and optitaleclpments.caaridus foevsrafl pdlarieaticyr falete tdrafontw
eni ssi olinegrul(plariedi Iverticalheharixohead! elfiptida, Riress edliculdry eot i td NERAIaGzalshs €
decay t tomponbiish(soatalidds, §hutd phele (D¥otiponant haResrd! lofied Bl Brolserses)
to all oghfler fast repetition of laser pulses within a given length of
time. g-switch in the context of the present invention nmeans a device that

has t hepgpiilagén Ghveicm i tAE BBIVeRE of aPdbledeht ARGeMEn Medle IRA M iGte
Spoi | " moféeU1@$ PAtBHA! ichs) 9 Bias8r ardRER ntabiablePWatd Y ¥EME %r%ﬁbggstgt(ét I on
:/J\Etelnl ng(d‘éifﬁ'btlc’ﬁlvﬁéed%d Fd?‘&_’uggaihiﬁ o Algf%at SFC ith Ia?%d %hﬁ{gj%gﬁi S@%pu%ﬁ%:}t i on
PElaich R R SshaAioute Pohdior ULt g Jasing

means t ﬁ?t u
optic, € g ‘rooptic, electronic, or nmechano optical neans, so peak powers

are redﬁé\&gr bx .Purlﬁer of ulfses. ee rep. ratg} are increased., radi ance
in the LJENGRY e a{gﬂ“%‘é n?' FAQAER TR W ERNEEN PF%LPHG%§P”?F|%- Haiks watts
ener gy PYeSIUREMEIETS OF SOHATE ceRtiMsdersuni t projected area of a radiating
surface, radi ant en?r%i n thef\ context of the present invention neans

ener gy PYISE&NERgY &3 theygortaxhof dhe %%%Qﬂtflmé%mtlgﬂ, memasdherefergy of a single,

el ectr rIn(ssiafalfem a|lager programpied fosduised pahaiior rathr thamdcentinuouax:

t he rat@eiptieRi RYse povier canhensavsraitinags gretitemthasrow gmissiendi ant i ntensity
in the context of the present invention neans radi ant power, or flux,

expr esskidsadaibii s eantpxt of thetpresentdnuentien ateens plise decay timen wich leanl i ght
in a gikeshortened fbyobising respedaloniktiGe I Qfases) AAHGW 56 BET fdpeditibn bf Tser

r adi antpylseewithin a givendengthtofdimé.he present inventi on nmeans the anmount of
radi ant energy avail able per unit; the radiant flux. reflectance in the
cont extg-ewitthén tireesentext of thel preseneanentidie ncdinsta BbvicbehathaLHeeefédtss o
the i nca dnrottef movingorapidig in aindooiiofrtAE! RN do 56 the felsBRhtord! hé IQE the
obj ect . keeping RUOAT0! drel it 1SSt urith% RIERIEVEI of bty &' sfBT8dSrelsiift: a1 Ur "
of radi@akt BNEE BY potkeP WHeRTHorhal§lid riytofeoe. rface,“wth"no change in

wavel ength. refraction in the context of the present invention neans the

change Qiastl el theMedttextPsraRBLHEEEHY iRleMibh MRS tAEPUISRINY o h SBhiNBRgNet i

wave, b info PAREESIgHt WY ABEsto optic, electrooptic, electronic, or mechano optical
means, so peak powers are reduced, by number of pulses (see rep. rate) are
increased.

radiance in the context of the present invention means brightness; the radiant energy
per unit solid angle and per unit projected area of a radiating surface.

radiant energy in t_h.e context of the present invention means energy traveling as
wave motion; specifically, the energy of electromagnetic waves (light, x-rays, radio,
gamma rays).

radiant flux: the rate of emission or transmission of radiant energy.

radiant intensity in the context of the present invention means radiant power, or flux,

expressed as emission per unit solid angle about the direction of the light in a given
length of time.
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short, byseflashigimp. o lidueAUsold siatedlagds BISH/ intRiteOdiddeé heers as thég usent ext
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spectral response in the context of the present invention means the response of a
device or material to monochromatic light as a function of wavelength.

stimulated emission in the context of the present invention means when an atom, ion,
or molecule capable of lasing is excited to a higher energy level by an electric charge
or other means, it will spontaneously emit a photon as it decays to the normal ground
state. if that photon passes near another atom of the same frequency which is also at
some metastable energy level, the second atom will be stimulated to emit a photon.
both photons will be of the same wavelength, phase, and spatial coherence. light
amplified in this manner is intense, coherent (collimated or parallel), and
monochromatic. in short, laser light.
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threshold in the context of the present invention neans during exch tAdGi 2005
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visible light transm ssion decreases - but not always. watt in the context
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around 10,000 w of electrical power. wave in the context of the present
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(col our )t shadesofl gsarugliydatiosthegackaroynd. t he beam i s passed through a prism
or diffraction %rati ng, it is separated into 2005 42 - 5 AUG 2005 WO

02/ 45759SbEThghtaransmissionfansmitiance Ksthe epndax!, ofdhetpresent isverfien Bleeosf i c
wavel enieramenat epesicle tight ysable tathe eye ithattpassemthibeghl 3 fitentasi asulewifce as
much r ethumb, ascoptical dlarisity ihcrghses,ovisibbolightctransihissionbdéecreases seebut not
appendi aljayst can be froma single white-light |aser or from two or three

| asers whose beans have been conbined into a single beam white-I|ight

beans awattm tmecohtextiebthe presght ingeation higaest it sbjeetivé hteateie of poaer,oh

whi t e- | lagbts, lusaeally rdfers tothe dptica Fatgpower\BaktréAgEht of dtlase@PeadValtts
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wave in the context of the present invention means an undulation or vibration, a form

of movement by which all radiant energy of the electromagnetic spectrum is thought
to travel.

wavelength in the context of the present invention means the fundamental property of
light—the length of the light wave, which determines its color. common units of
measurement (which is usually from crest to crest) are the micron, the nanometer,
and (earlier) the angstrom. visible light has wavelengths extending from about 700
nanometers (red) through orange (~600 nm), yellow (~580 nm), green (~550 nm),
blue (~450 nm) and violet (~400 nm).

white-light beam in the context of the present invention means broadly, a laser beam

which contains a number of different wavelengths (colours) so the beam appears
white. if the beam is passed through a prism or diffraction grating, it is separated into
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Nd: Yag, |a@,ér§%d%@$§ no®phdidpichlf balareedor any conbi nati on thereof operating
in the Fourth Harnonic generation node (i.e. FHG, a further preferred
embodi NRIHdoW Iri e lé'bﬁ’f‘é‘(’ﬂtof'tﬁé%?ééé’rﬂ |h§eﬁﬁ’dﬂ Mbs A siebe bf Gagd With pRneNd:

Yag t | [ t [ I .
TG | DareRbl S SRl Riht o oioudtt aMGgTRRl Sy e prd 5?‘22“&??"&”(

i nvention Is aV|ng an electrlcal di schar ge Iaser such as an eXC|ner | aser

oper at i RGyiRer YAVIRAFRGHE Ie flf%érmb Q;Sr‘e ﬁ“d
cont ont 1R gt e, %ﬁﬁ? g@%@ é%“’@

ensurin ln[en ‘I’Bﬁﬁ P @r%&'ﬂ@ Pr

provi di mgdical RERPErANQR; \RPriHgs %re:t ewgr @bl etl’%\feﬁag

f r om t h63a¢eakie cgmpoxynds, gy Using weveamedpewlpmzmmq Obﬂﬁ\éﬁ?rﬁétl ng

t he nat Wale dlrlmlsﬁnqmrtamlnghwtmtrtel%gr nytrientse cileehals kieod rpreduets, plasma

bot t | esprodyetspigie pyocduats,ngdses forppedpsllirad needicationsntspagysor oii agyt liguidheor

met hod @dsseseordrybsidraonhbination theresf. having a hybrid | aser system operating

wherein (a) a solid state | aser operating at THG (355nm, is attached, or

al i gnedAt blovake enviiosmantait embodinoentc of Khe opresenhpsuéntiororis baving a high
repetition rate, high peak power laser of the Nd:Yag, or Nd:Glass, or Nd: YLF, type or
ény combination thereof operating in the Fourth Harmonic generation mode (i.e.
FHG), a further preferred embodiment of the present invention is having said solid
state (i.e. Nd: Yag type for example), working in the Third Harmonic Generation
mode (i.e. THG), a preferred embodiment according to the method of the present
invention is having an electrical discharge laser such as an excimer laser operating in
wavelength from about 193nm, through to about the 308, and 351nm, and wherein
each of said pulses of light is aligned

into the content of the bottled liquids or gasses for purifying, disinfecting, and
ensuring that DNA, and RNA replication sequences are thus inactivated, providing a
non invasive disinfecting methodology wherein light pulses from the laser are
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eonduit, or chamber, and wherein together in hybrid format an el ectsr hg@lyps
di schargg, | aser is also operating for maximzing the efficiencies
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syst enscombiDatipps, tagh distahdipaisy attatidd, calippaptetss eot threaded)oih proxirhRp or

pr oduct distriteited e yoaeeardds mitenboliprwhearait blveti wissals ARX dbvelpekp6Sed,

t her ei nand age cbh%hlé?\tlytdlﬁ.ltPJn‘é@darthd Bheedrfacedustitip orﬁvmgetfréﬁérgﬁs aﬂ ment
of the @6lﬂ§l t chii ﬁBﬁé)OrA V’ft]?ﬁ@t‘og)réﬁ’é’eh ﬁfbohirﬂ@ﬁt EP‘fﬁ&%He%enfs \)e‘gtl@ Er om
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(1) Feater PP %Pﬁéquz@; i mgw% bk éﬁi Hv: egi;,g%

conbi naf¢reH th'ﬁ th% magethe biRqdt cempeRen r@%!@tﬂts mpé\ﬁlttw@ﬁrs

wher ei nCQARIMERA svsf@ms SMUQCB’PES1 2t3urﬁ1§*| any visah @aibmesgnhm blpoghberubloadoonm
a f urt hROdyets; yet theyeatsoefficiant forf inagtivatipns ehnoxious speociesi thendir ise.rwithin

| aser |thghloedarddood pradustts.e from about 333nmto about 360nm and wherein
t he peak power density of individual pulses reach from about 1 nJ/CnR2, to
about 58Jyeteed embodiment of ée dresdrtddvertioer whiegih theulaser light solrseng at
repet i tsalictachfrem (a) GasbischeryeHasén (bbdiod pi(h%édilatsbw (ENplaBref distlestged
enbodi nlesérspi{dy Seidpstase Riser$)V(enbeMi coRdSttor #¥e?s,f @ wfsmtywef Rers, (g),

appl i caxirays pompledil88ersdiH) EbeaM agigag 138 sess, thus their specie
specific og? ch\?ﬂecal i bergt)l on stambds 915 A 2005 WD 02/ 45756

PCT/ | LOU) FEL3(Free EléatsiiLadarchrhoiified), SHEAFEE. (HIQIRSHATREN) AckeleriftedFrelr ve
to appreRetrdhtlageHObRERAMEIaser types or any combination thereof.

A preffered embodiment of the present invention wherein the laser light source is
tunable from about 1nm to about 3000nm, a further preffered embodiment of the
pesent invention is wherein the laser light source is tunable from about 333nm to
about 360nm, and wherein the peak power density of individual pulses reach from
about 1nJ/Cm2 to about 50Js/Cm? and wherein said pulsed laser light source is
pulsing at repetition rates from about 1 Hz to about 300MHz thus the preffered
embodiment of the present invention is suitable for wide ranging application involving
different packaging materials, thus their specie specific optical caliberation standards
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met r opotan di®2xieabpwantking disinfested by @omuobile i phiotoicateyticc Haraphéldy alevizes .
Fi gure @06, 105t navesell by ecpersoheit@0) staridindiin predraity to reaihthpnAm eptical
sterilifigdr @07) s¢iilfatased foracldety €drhedted @t ot @rﬁ@tto@bmseacwr RisBg (ﬁ@t the
et hodogesivn)0fandha thlér@chéflbnd%etﬂb'éﬂal ytid $Bhdr R4 Qﬁ,‘?ﬁfﬁe Oﬁ ht'émsthel t he
laser (jagkr f'fé“t‘f!l er@d1 hefdafh ft gm@tﬁqé 3%5 i %hd Be fﬁgr | 5
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ac H‘the eract

il ustr
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Be
(114) 4@ ERET! %'@: erﬁ‘%ﬂﬂ'ﬂ °E HF‘BG '“tﬁ%a'& tﬁﬂ‘&ﬁa "%‘&Fs %fat?é 0Pt i on
suppor tan e)origdh R, fRicRPetienitest . gndcdisindactian sbwidg vadelyPlhy
the | as%irfaqeglﬁtmetrﬁ@@rta@ﬁrw \ﬁndhn td@meﬁtlicdmz@me(rm{ ef meglieal applications.
suspensi on) ure 3 illustrates a schematic view of the present invention
f or sterlgureza&uguﬁttﬁte&la blggk usahesaticoof sther aeesent ninventiep dior t starikrasion
accor di sifacest pt anwehistv| asggarnfutdmatiqallysaetordingetn ithe. metHotjolody witthet e a
per son presgnhipvantiont ¢ifI8e repiesedt Shppart enedrisl 8) thed éaser gnos shgwhjeand for
met hodothegyxidizert jees (iri@aentl 2bnye2d)| arcar IEhidusteated dfl 18)) andathiedighe (164, 151, AUG
2005 109, 110) is shown to interact with the oxidizer suspension or H202 water based
compound sprayed (115), radical species (OH-, not shown) are thus produced
according to the methodology of the present invention triggered by the pulsed laser
light (114), the car is static or moving through the automatic car sterilization support
means (108) for advanced oxidation processes to be initiated by the laser light
interacting with the oxidizer (water based H202 suspension).

Figure 3 illustrates a schematic view of the present invention for sterilization of air
volume and/or surfaces in metropolitan areas according to the methodology of the
present invention. (117) illustrate a person holding a portable pulsed UV laser (118)
device using the methodology of the present invention. The beam of the portable
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for useand ﬁé?eédﬂev jiidingy dhe mtapqi@lagy of therprasent ivention eadidavicas:for siappor t
means (theseef eoud)be insigied ins5a)buildirgyy infeastresture suppocteineiang (38364,003,), of

t he 1st(1370464),{464) represertithe seiliag ed fioor obthehlstifloor, fedple afetRlustta@d)inbei ng
pr ot ect eactbyfloohg166} HdQ, 2489,y beaige protevieceby thecaiethod drml trélatdd elevites

i nvent i agcordigaocied pae@emmmnphocesses are occurring in each floor

i nactivating DNA replication sequences of noxious species, or dissociating
and r edagvargceddxdxidatie rabessdrecdres oaBlkihgmaY @RERT flbbe .hubiniatmg DNA
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Figure 5 illustrates a schematlc view of the method of the present invention wherein

people (167a,b,c,d, 158, 159, ) contaminated with noxious or toxic chemical or
biological components or multi components are being cleaned by a photo-catalytic
mobile sterilization, and dissociation interface (160). Pulsed UV light from an
attached laser (not shown) is arriving through optical fibers, or waveguides (165),
connected at one end to the laser (not shown), and at the other end (164) connected
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The method according to the present inventin is useful for catalytically protecting the
surface of medical instrumentations, and sensitive or externally exposed, wounded or
teard or burned body surface, or effecting internal blood and bodily fluids without
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i nstrunment, or device photo-catalytically, or radically, thus inactivating,
purifying, dissociating, and sterilizing the surface of said devices, or
instrunments in preperation for their associated cyclic, recurent, and non
recurrent nedical or engineering procedure, or working cycle,

decontam nating or sterilizing, or disinfecting the surface of said tools
or instrunmentation to be nore managabl e, and innociously safe for use
within a predeterm ned period of tine or duty cycle. The present invention
further relates to a nethod for treatnent of surfaces having conplex
curvature wherein additional substances nay be added for electronic
trapping so as to facilitate prolonging the lifetine of free radical
species , OH, produced according to the nethodol ogy of the present

i nvention, such substances may be selected fromliquids, gasses, or
solids, in order to trap electron-pair holes, thus increasing beneficial
sust ai ni ng, and del ayi ng of the hydroxyl radial species lifetines,

i ncreasing the quantumyield of efficiency according to the nethodol ogy of
t he present invention, especially beneficial for catalytic, scintillated,
pH stabilized, oxygen charged toothpaste, or spray for the reduction of
hum ¢ acids, and other 50 WD 02/45756 - 5 AUG 2005 PCT/I1L01/01137 factors
effecting bad snells, tastes, substantially inproving catalytic
efficiencies of the nmethodol ogy of the present invention. 51 - 5 AUG 2005
WD 02/ 45756 PCT/1L01/01137 Cainms 1 Method for the advanced oxi dation of
danger ous chem cal and biol ogi cal sources suspected in particul ar regions,
conprisirng the steps of; (a) spraying over said regions a cloud of gas,
vapors, mcrodroplets, droplets, or bubbles forned fromat |east one
liquid solution containing at | east one type of photocatalitic oxidizing
substance; (b) directing across said cloud at |east one high intensity beam
of light having wavel ength of between 220 and 390 nanoneter for triggering
said cl oud
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thereby causing a catalyzed activation that rel eases free radicals 0;153&8
oxi di zi ng substance in order to react with said chem cal or blologﬁc 4
sources. 2. Method for the advanced oxi dati on of dangerous chem cal and

bi ol ogi cal sources suspected in particul ar regions according to any of the
previous clainms, further conprising scanning the cloud with the beam of
light. 3. .Method for the advanced oxi dati on of dangerous chem cal and

bi ol ogi cal sources suspected in particular regions, according to any of
the preW@W®3/45¢36ai ns, wherein the beamof light is emttBETRLINOLET| east
one laser unit. 4. N@thod for the advanced oxi dati on of ‘dangerous chem cal
and bio:ogrcal sources suspected in particular regions, according to any

of the ous clainms, wherein the beam of |ight is emtted fromat |east
one Laser ni Ie ted from solid state |asers, ectrr cal ar ge

| asers, E/L%raoar.q/e e adyapced sexidtiomrft 6 an%@yﬁs it and aéef@'cg

el ectron bmr@ﬁm@pqcé@%rrspartw@é regiens  eHNpEsag she sternsr@‘r Iasers doped,

or SASE/ EA/ FEL | asers, fiber lasers, diode punped | asers, stal based

| asers, doged @raxlﬁgba@mauchwl@ns RRzleud mgers‘svarp@eynquda@ele , droplets t ype

| asers, quant wn bidibdes &srened froasat |east aye, liquid wetuticanpotamiegl at dsastnenat er
| asers, phot ontype béipHgtaataiticroxidiziagdedstarice; anplified | asers, tine
conpressed or expanded | asers, g-swtch type lasers, interactive harnonic
| asers, acquptdiectingiammbsd gaier Soudilat lessting hlgheihtens)ﬁyrb@,am lfiightihawingrs, Y
punped | aser s,wéveigndgthl 85 BefveciaRabYand JoBspaBomeRdtofopatiggéfing darl Xlou

| asers, air |apgfeby GAMIRG & catdipief )écir\?a‘?c%rnsthdf‘}@lée%egnﬁe ZadicAldoP @8R WO
02/ 45756 PCT/ '&Mré‘a{ 1§ub§t‘a\hc€‘ Al 169 a%?‘é&’rf’h d H“ hériBal ch’re dl&ﬁ@&ﬁ Lo

vapor | asers, X s, | asers, or photonic bandgapped | asers.
t he advanced oXxidation of danger ous chem cal and bi ol ogi cal sour ces

ohor oi ¢ tSEREoF g %ﬁc %%%?Oﬁaé%rd' ﬁ?%%f?qeiQ °o'ré'“§a%”% gfed T2

bei ng pul s&Urees Wﬁ& '(S‘rp"’l guigg 8'&%389?&&’ eucgu ?\lgﬁﬁ%

and bi ol ogr%’ﬁl‘er GORRISIRY §GaRRAIRE dRe icpyshwith (t:hLﬁ’ ?ame according to any
of the previous clains, wherein the beam of |s em ted fr.o at Ieast
one | aser Mgthod fae theepAvaRrads @xidation, of @W%’ g big

percent, i sopigese suepested; iin partiguarn regense @scardipg a‘-ﬁd any 1o teg g&rﬁé{fquf 7.
Met hod f or cldimsawhereiedhekedat dblighsfs eemitted fram atleastane laser sing) ogl cal
sources suspected in particular regions, according to any of the previous
cl ai ns 4. whidlethiod tfoe tbeaadmandecbmldaim\motftéahgerOUSacthmmai aind biglogicalni t |
and is pulsgaftdsn sabpedteduins padiouddn oagibag, rgcardingtoc aayt at khe r preyicarst
properti es cldimsMeiherdid ahe t bearadupnight i9>drdatedofroni ataleget wre taser aalit and
bi ol 0gi cal schRUEF FrornlSRAG! SHtd TafE! ictdbtAtall GBLRARe Hesets diphasra driverof
the previoygsers semiconductor lasers, organic lasers, electron beam pumped lasers,
free electron lasers, , fiber lasers doped, or SASE/EA/FEL lasers, fiber lasers,
diode pumped lasers, crystal based lasers, doped glass based lasers, FELs
lasers, polymer lasers, PW/CW type lasers, quantum dote lasers, laser arrays,
flush lamp pumped lasers, water lasers, photonic bandgap lasers, seeded or
amplified lasers, time compressed or expanded lasers, g-switch type lasers,
interactive harmonic lasers, acoustic-optical lasers, ultrasonic lasers, X-ray
pumped lasers, Y pumped lasers, E-beam lasers, catalytic lasers,
photoelectrocatalytic lasers, air lasers, ground stationary lasers, mobile and
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claims, wherein the cloud contains bubbles of size useful for opt.o5auguzpy c

I nt eractw ) P@t,#aen a beam of |ight scanning the cloud ap@ﬁﬁglﬁmqst I C
e

vi brati ons bubbl e mantl es caused by the hit of the beam ichin

turn, resujy rBefUlasbft ' & Aty nRC AR | PEh & 1dsBEs PRAMEr 128btSCd NI
it to a pl tg?h nb?%\dggghééﬁg%rgg @ﬂ t}les or dr\?)%f ets. gs @gﬁm& #C)r t he

advanced o chem cal and bi ol ogi cal sources suspected

in partiscu ac reviqus ¢l rein the
sol Ut oo HRtapRarn med FEREACEE S8 Q. baRGBLEK. SHa] cgg% (o
| i ght beam QL{SC?‘T’] l*Isip é%rR?’HF‘I" t"PSP%“Sf r?gﬁé PE otth @Wg ObUBBI BEY

dropl ets, draims ydhere beap_fd Lﬁiemj tech &ropn ek igpst Pngdapemuniy AN 'ﬁd
wherein sdeing®Used. f urt her conprising the step of tracing the Iight

gl owi ng from said phosphoric or fluorescense substance in order to

i denti fyP-wiathed for theatadvaoeed omddation 0fd daageroush shemirainardveiplegical t h an
activated oaulces rayspeatest damgearti¢diar Veglood, fagcording atby amnye df dhe dptevimusof
danger ous odleims; avheneith thelbegit af light iy ertted $roet ot deast qae (asenlunit, raedi ons
accordi ng tiseiagpuided e dptyeeycloofcdativeen 0HUARDSO FoRNT, Shisuiéd eepdtitionof

aut omat i calraye 8ebbEdend HA¥hPeAALEiddHEMz, across  the cloud accor di ng to
light reflection data acquired fromthe cloud during the catalyzed

acti vat 'ﬁanBthédi'efdPXtHé' @d@gnéé@séﬂﬂﬁﬁ’on Ik diRG&Rsk EHeH’&IaQH@nslasa ical

oxi dati on GO} éc GSartidhdr 1e8ldPg Scordif &f BPGE re!v[bus

Bﬁg% 'ch;?;lél %%% ﬁP{h '6‘ rhocffa\ tie e ed"ifr%}ﬂ W Redst 3nEtlase

Fl uor escent? %ﬁd B etn By B SlralS xwgtws *ﬁaﬂefa'éirwa@@wré?ea@?

ach|S|t o] s, acgumul ted rov 03|rretr|c vau for |n ctivation
of noxi ousme{gga for &‘re 3?8 ‘Px'g"f’t'%e% gpg%rroug i fihe E tElctral
di stributi af s&xspsp eﬂ"é %‘Haéﬂﬁe@nsoﬂﬁco {28y PhdRe Brlel" Sof
time is calGldims euhaign f8e gaug @@09“@@6&@ §'|§§C!J$¢fé" dail PBF%:?PQH}S ic

st andar ds dJotesactian ingdween yatlpeamepblight sdaneiigoltie claudderd fibe peeusdist i ng,
and treati niprapphs mttherbubrbl@nwéteercmused wthHenbi ofrtbe,bearn) whichoin turn,

conbi nat i omestléingah a rhltidivettionalfsezatteling aff tean bedmo xefiedtingnit td ageumgéityoafs

chen cal ardirfiurldirgy babbles ondegslesispect ed in particul ar regions according
to any of the previous clainms, further conprising neasuring and

cal i bratd.nMethed Aoputhel adeartay -oxXidatior lcﬁhdangélﬁakeéhemméltéwd | biglakjidahat
acoustic e%%ru@de§§@sqse%fed iMp @fti@ararfregnoﬁ.s,ta%%roﬁﬁ% n{lof tHto remsdsi Slalfid ues

or gdap“ NGyH %meﬂf’er Pﬁ SpHSrdS SlibstanLd 'rééé?é’nt
Nt hod T or Sﬁg %3 fle B ' ﬁ?gﬁﬁ%ﬁéﬁ ”%’é”rg daﬁﬁ

sources su lle% 'iCLelﬁ gerlez? SHE” ?(Eﬁt Nz a n't?n r? us
ol ai s, ot Foiris oot ey oot e i s

pr oxi m ty t f'%u?ff HPIESSCPP® ANGendR Qrdepdpnid eﬂ @\mﬁb@dow

i nf ection mﬁw ef Haidk, rem hayg dbeen ueovaied s Withi i prdtivatest eidisingl y
into flow rigb&tanee. supplied to sprinklers or bubble generators that create

t he cl oud, wherein oxygen or any
10. Method for the advanced oxidation of dangerous chemical and biological

sources suspected in particular regions according to any of the previous claims,
further comprising the step of automatically deflecting the beam of light across
the cloud according to light reflection data acquired from the cloud during the
catalyzed activation of the oxidizing substance. :

11. Method for the advanced oxidation of dangerous chemical and biological
sources suspected in particular regions according to any of the previous claims,
wherein the photo-catalytic bubbles or droplets contain at least one component
of fluorescent, or phosphorous type such that the spectroscopic data acquisition
thus accumulated provide for dosimetric value for inactivation of noxious
species of biological or chemical origin, and thus the spectral distribution over a
predetermined space, over a predetermined period of time is calibrated against

53



at her essential dissolvent materials, are being dissolved Into said fI ow ng
water during their flow to the spri nkI ers or bubble generators.” 9 4AU od
for the . advanced, oxidation of dangerous chemical and biol ogical

sources suspected in particul ar reg| ons according to any of the previ ous
clainms, wherei P the I utlton alced n rea or d| a
proximty to°RCCq sg F"f‘btﬁaB%é ¥ 53¢ 2% Lo JEPR % K gsholds

i nfection su glﬁ rsP ecting, fndairaatng applisatieg ipep %cﬁ"ﬁ?-
into flow ngV ﬂ@ro%‘iﬁfﬁpi@ﬁoﬂé 6Pkl ers or bubbl e generat ors that creat es
the cloud,. wherein oxygen or any other essential dissolvent materials,

are bei nd2diMelbrdefpt Hie advanced oakldatiomtafr dangeriong themical | and thiological
sprinkl ers osouraesisuspesteddn pastcutardegioas eicsordirg ta any ef thaxpravious claimseast -
one of the shirther comprisingi measutisg amit calidratingythe acoustiet enefgyd that fight
sensitive tocreatess eand tisadight dhatdacaestiouenarggndreatesarid ordlieplfeg eelblisRIMC €S

under treat fmatdosltﬁetndbﬂué& drhiaphh aHe fé?feréi‘@lo@@ RBHGRE ¢ ﬁ'ﬁf‘i 2iRf or
dangerous ¢ prad terﬁ}ﬁéﬁ%ﬁ@ h&ﬁ%?ﬁfﬁﬁé@eﬁﬁﬁg% lgt ﬁﬁp s,
0 ut door re Ions:

regi ons accor ng to any previ ous

domesti ¢ {€MIAASd fPftheridd thdi Ob'ﬂﬁ‘t R CSRgerBls S Eﬁ&ﬁm% b]t&ogH:%? of

t he net hod &£§ Bél’t drq@ ! alms,
BLSL?%LE""L&%@%%@ t@ﬁgs;.ésts@g C*Eéfiii ggf rbtm "ﬁo@“ﬁ L,

spaces. :E *SoPe'Pﬂéma B rbl'& ? ANSUSASA

cheni cal ancFn |58 [N &%) edirestiyy dnte; Bewving W@é@roﬁgpﬁl&ﬂ)rtﬂl ng
to any of tH®rns |Q5t}éu laugﬁfter#fers h?é%@%ﬁenﬁ‘@b@i%'ﬁ wiherein| @xygesontanys.
System for fihahesseniial dsﬁsotwrtt)maianaer algsbeingrdissolvedhintdisaldfipwing waterces
suspect ed i rdysg thelnfow tathicsprinkizospr bebblg geheraoENDED SHEET 5 AUG 2005
(a) means for the. formation and distribution of a‘cleud- of gas, vapors,
ni cr odr opl4eMethen doir ethe . adivanaed| exidationmefi dangeraus | ehesticahanidi gidlogical -

sol ution catuates syspactéd ispardicelar yggtond apbardingptoadny oﬂ:themrdwbus@laxms
subst ance, sihatelmtmnsohtiohnis prodlesdin et thHe! @t inf Pﬂmé@ia@@@lr@:gmy §8rayi ng
sai d cloud; didihfeatioigretedure théﬁ@rbétﬁg tmﬂeﬁférrﬁéd "tgah' %G‘s PauEALte,
properties that saie solfRhuls bRing prlfbd rsrind in Blngs a

catal yzed aghy t@%r‘H‘u%‘ble E@hé @?‘%th Férea?ég Elo‘& e?jelﬂ gﬁgi
CeS

substance i R4 n,g, ss V 03 'ﬁ

System f or @%Yiﬁ OHolrlth Ofhellsp st%g |
t ed nd

erecen R »’t;; ﬁ%tqa%zeqq@g Gl e,

cl oud. 20. v sﬁf“’ﬁ%‘?ﬁfé’tﬁﬁ ‘%g?éﬁﬂ%éheﬁh%ﬁ and -
bi ol ogi cal ?%'8@ S%Qﬁ%&'f‘ Ert Ra i cul ar regions, according to any of

t he prev cl e r|5|n neans for, deflecting said |ight
beampf orl "%ﬁ qaf {F\Ben@%hgad{orcéﬁg vance oxidation of dangerous chemical’ and
ogt tal sources suspected. In particular reglons according ta any of the
previous claims, In outdoor reglons domestic reglons, sea, alr or ground

vehlcles; or space ships.

16. Use of the method for the advanced oxldatlon of dangerous chemtcal and’
blologtcal sources suspected in parficular regions according to any of the
previous clalms for the disinfection of medical or surgical equlpment and
spaces.

17.Use of the method for the advanced oxidation of dangerous chemical and
blologlcal sources suspected in particular reglons accordlng to any of the
previous claims, for the drsmfectton of toilet rooms.

18, System for advanced oxidatjon of dangerous chemical and blologlcal sources
suspected In particular regions, comprising;
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ar sensor neans for squiring and for processing data which relatesg jgg lajgght
glowing fromdifferent portions of. the cloud during its triggering or. -
during its catalyzed activation, and neans for steering the scanning
automatically according to said data. '21. Use of the systemfor the :
advanced oxi (&) iroaans faartyer tumatinenaad) distipdtioni ol agrledd eb@asesvar@Eect ed
in particul ar redérodsopletspdrbipletst or bulbles foineed fromvableastbag diguid aclutipdoor
regi ons; donest contaédn@rat; leash,ond typw of rphotstataliticl okidizing rsubstareses hegld.

22. A method f omedn@Maving Meaﬂobrfé-éutlétWretﬁsmg%ﬁsméﬁggs_afd dleddeal

I nstrunentation, according to any of the preceding clains, conprising

homogeneous tHysighi|8adt @k [&er UM gBREtaBRT IR Yeaf Mavingepropeftid tiFtoare1g a

catal ytic CO(FPF}OH uf fRIFRAG e i’gﬁe-, M%égﬁ%sg%é %ﬂ?ﬁ?&rﬁﬂfm@m@tm ng
58 o S S A A i s e

ph stebilized, o dhE A
suspensi on, the ﬁ 1€ ﬁ Frbutio
SHEET &Y oF'fiolo o
' 19. System for advanced oxidation of dangerous chemical and blological sources
suspected in patticular regions, according to any of the previous claims, further
comprising means for deflecting said light beam for scanning the cloud.

20. System for advanced oxIdation of dangerous chemical and biclogical sources
suspected in particular regions, according to any of the previous claims, further
comprising means for deflecting sald fight beam for scanning the cloud, camera
or sensor means for aquiring and for processing data which relates to light
glowing from different portions of the cloud during its triggeting or during its
catalyzed activation, and means for stesring the scanning automatically

- according to'sald data. ' o

21. Use of the system for the advanced oxidation of dangerous chemical and
biological sources suspected In particular regions according to ahy of the
previous claims, In outdoor reglons; domestic regions; sea, alr or ground:
vehicles; or space ships. . -

22. A methpd for sterllizing and disinfecting the surface of medical Instrumentation,
according to any of the preceding claims, comprising homogeneous distribution
of TIO2 photocatalyst characterized by storing a catalytic compound comprising
the TIO2 in form of a light spray containing ph stebilized, water and oxygen -
charged carbomer based textural suspension, then spraylng It for said
homogeneous dlstribution. -
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