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The principles of disinfection and sterilization techniques which utilize photo-treatment and oxidation
processes that involve ultraviolet light, are well known and documented. Use of an effective
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continuous wave (CW) type light sources has being documented. Should pathogens be present within



2 WD 02/ 38447 PCT/ 1L01/00995 a product, these wavel engths are considered to
inactivate their DNA and RNA, thus preventing the replication of m crobes.
Thi s ul t ve@o0B8as7 (UV) technology is preferred conpared toPOT/HgN/00995

di sinfection technologies, due to its non-residual, non-cherri cal nature.

br b1 em S osd: i Yl 8 rfoed i nedudlE i vaRR Ik sty iy
only pr depl@@tlomcsf imi¢reloasi dhis adtfgaiblet (UV) dechinblegy is poefetest eanmriarssdtovathar resindgction

l'i qui d aBghnBiB§ied)ABe toitsdHn- réglcﬁ,‘aﬂhgr@&l%%capﬁatm’@%v&eh@r s%%!ﬁ U@Q@clﬁBl@é& briy &dee

Gt r v of €T SAHIRDI  gies EE o RaT oL e AR e ap oy orb U, P Ba.

t hr ough qeackigireure disinfacion capebiliies wing aiareagerm)medmmlluﬂrwaalqmmagd aes bas i behi n
the prodyGireddd, W’ W tnk RE+RBGKAAL By darf{@ﬂlap Bar%)!terscﬁéﬁ% asg'ﬂ'é%ﬁé ¥urkkd egtatund

health threats for the consuners an roducer s fective

di si nf ecchn&‘ﬁ‘t'o'f‘%é'ﬁrﬁ}"a'ﬁ%teﬁ\?ﬂc’@ﬁleﬁQﬁ"epfé}‘f’é’ttf’ai’f%“d@ﬁ?%aﬂﬁy [B%Q'E'QGFWQmH% P3rsRgIKe| ng
f ound t ivithoutonlictiidiéindge o t@letdart rigragidr witHin thé iprodtict tor @hisin thémml@@mb,ywl’ﬂ&lﬁnay

pol ychr b

o Cesoazﬁ;é s%n% é'#e%ts%fnd ‘ﬁg£|{h?mta%gﬁo{?%§[}éﬂ&s§ﬂ—%as Aty rﬁé{&;{( % ﬁi\?éj%

pr essur dechiigde which ﬁ?"b%%‘ﬁ'if@e tfk'ﬁUgll PpESagigeH bas et bﬂm‘ @Hlﬂq/t"bma hip ireye o isteit ar e
used, f gimitgicaAEIhEbsed ay trfrehmydrhrsmﬁtfcafétur@ef @.frrentruah\ae%@aaaod n@Brd:Wbés@dw gfit
Currentlssé use stertl zat g 3 #g eg&\gﬁ{ : &,gyﬁs are hindered by
strict IPHERTISNE! Syt e‘"% R E%F% afe, (ot Bresiaigs, Medur
oper at i mﬁesswenormHF@:WPaﬁeof@mrffmband BmpB butidhaate o$edt fmee*ang:ﬂﬁ for #hrecdisinfeadive bf

and of t gjatRHh8 biHhkingRlid:gal perfornance of currently used |ight sources.

Furt her nore, |ow georret rical utilization and |ack of appr oprl ate beam
managenent st e ed cou effici i es, al arm ng
nend- odameniioted jeiielor Bt IR iarieh TR et P eIEY HOH JEEIoP SR s
associ atpetyclibmatict dnaissiore contiands el opstadion, Inoa airedine bpiccbhdlqulaslor( pf the liphety enar y
based | qg@aﬁ%}aﬁ&"ﬂﬁen‘( WhSEEI opficAH&dRa d{\:g%f Tculefly adgg?] 3@:@% |t rther fnbre! ‘EV\} he

obj ect of t resent invention to disclose a system capa e
of disi rﬂee'@?ti”% ugllizafigng gy lacty ofy arprefriate RegN H‘a?WPB'ﬁ@thsyﬁﬁé‘sr'?é’ﬁéﬂ“F%COUP Ing
packagi refficienties, icalsingfalsaing hbadjlussd Th@asnmmstuossieuabe tﬁélutﬁclertobend jperedsecthe edsth i tS

PRourd et A1 Rt ShREMohardeERAE Xchtiudslti 8, RIS BRPLABE> Bus Al

shoul d the nee terrlization a

need not"eq’j’émﬁ8]’?!5\?’@%1”@'6#?‘?*%“%%kagl ng. The safety of the product is thus

increased, and its quality paraneters remain high for consunption after it

is pac kaged1e0d5bjédt bt #d.prebBgt ipreatent disdsn h inthodi 6 |208eRmacapame br Gﬁislﬁfé&fng%t ion

met hod Ehggd %ats%ma sglfd tnr%u hie %&ée&%J ‘E%%\A@(r%gena? 8{' saar Ifcl}ufas atsho?s Oq"ﬂﬁs

packag| n I nven OUI’CG SuCﬂ_| as a
sol i d strsedscl apglaits, pa«vk@ﬂm @ﬁ@étnot ibgﬁtqubneé§ep%rﬁfélyam\aawé@tﬁpg@mﬁe§ rang sghould the

uti i zatgrecttrieed Blefllz8on aftdl |$|s|aﬁ@eﬂ§ pbéka@éu it A& thb@F@ﬁdOe@fr@rﬁ'tHe‘ p%@fid ﬁi TRt hod
and syste \3@5 r(gmnt sinowewntter te of roductlélhf t é ng
[ nes artd e iegh Ayt s iR A0 s Hyalli gt ey ebigg eonsibe R AR

obj ect s impackégedpr #lednt i nvention will becone nore apparent fromthe summary
of the invention and the detail ed description of the drawi ngs that follow.

The present invention discloses a novel disinfection method and system, using a light source which
penetrates the products' packaging. The invention utilizes high peak power, a light source such as a
solid state laser, high repetition rates, and advanced geometrical utilization techniques. This leads to an
evolutionary sterilization method and system, which do not slow down the rate of production lines, filling
lines and packaging lines, yet grant them biosecurity.

These and other objects of the present invention will become more apparent from the summary of the
invention and the detailed description of the drawings that follow.

Strict limitation of medical, and biomedical production processes for vaccination and medical
preparation, is prohibited by the expense, cumbersome and large systems, and often time consuming



Strict Iimtation of nedical, and bionedical production processes for
vacci nation and nedical preparation, is prohibited by the expense,
cunber soveO ansB4kar ge systens, and often time consum ng 3PSOIAR/0BBE47
PCT/ 1L01/ 00995 research and production activities. Further nore, very

ft t h phi st t i
Cr anapor P g SR 2o et g hORAR et ke o el iR ARG fverayie
need t o andrraawpalict trasapayl. exinga@dd tstiriag Ineglanisam andd protesséru ervirdingnbrtheitneed to
corrpounqrafngm %Yﬁésalan@fté Gc':@ll\}'ei2 HRY 9d|§(rlbufé05§ﬂ@r€ﬁte&n%uﬁd1?r§r‘?\f aned 6RITDRIDLRS

conduits is cessit imts the ability t rd agai nst cross
cont am rP&f“i‘e&F? °6|' %%ﬁ%%ﬁ'&e}rﬁ PryeoBgHs i 3 BRAEETY @pd | ?'8 %‘ﬁ%g@ i1e STRFLADNShHr
sensiti \gosagentasiinatien, biocamgdtibifity exthd falaseeLciyn biiemixis dhemichlb er Sakddtivefagents iareg| e

of ten S'tggggf?rrw £ % té\gerg lfb‘?rtﬁ‘é Qlké loflg tstﬂ@ﬁ(b?cgﬁ ahﬁﬁrprOﬁegﬂ?ﬁ%relnqw o V\ﬂ'\‘félﬁ%

the nmeth esent 1 nventi
pr esent Cam%re At P%‘HU'Bo‘i!]P dnqﬁpdeﬂﬁw PfAeRiPreeRNt {Nvention i nasg "G'ftedaﬁp.ﬂf N"Béfheo?ﬁeﬁeﬁt
vari ous invedtist eduRs bs aifiizeg feURRE aatibtRlof appiRe hWagioud BalstidsngvBgBdubsthniat

print (aselldEcHaLi, 3] Wenal BLORESRG, shafes pAialRs o0 aticanglers

of |iqui erfaces).
Mor e spetansiesa liguids qrigases il sgidsdiay ostt@p'vqr@ of tpipes @n@:é\ttﬂaeeso r\dgre @pesiiically. or

conponenhé evdiftioarieieblis mafr&waqmé ﬁag@aréh@ror(darnpo.%nfsg bEa GRmp hér)ts and/or (or
conmpoundi. sseq f the

| ol
ot Skt Rer s caprind g TP REEE etk PERRIoY atedrd ot Petaid@aling o
t r ansf erpresent incentichs aach thug agresss aurrer diitation céwhlcromﬂmemahecbnanﬁenof tiglidsi arsltgmges

processi d?Qoud"s R Sorh 4B A Rdr Mt é%é‘gesﬁééééfngemg %éa%? s Rt BpehPtureSiR DHeF to
blOCOﬁpatlb It or DI O securlt or hem cal and oXl c contam nati on

t r ansf erens"'l"ﬁé"‘iﬁ‘P@E%tW"ty Prbig FEPBY P Cf«?ﬁfb‘?&aﬁ‘i’ II9Xi% EQTEAIRRtaN tragsfen, THA LRGSRt
opt 0- pr drvghtidni is espEtiat batefi¢ia forgmbrduniog Ptotphebibtitnesneoursig Soreenhahcityuth@ immena mal

or pl ant%ste@c?fentﬁ%gngﬂmgﬁowpllaﬁtQ BRYE cé?x‘?do'i]ﬁ’dspwf?ffr?%@éjﬁé F'gi/%tggg{ée& hﬁrfMng the

net hodol g resent [nvention are consune
111, is hehqsglepeaf faﬁ@rftfﬁeirinveﬁ@nf%f? wPRRyMer atbe MBIGE bee ddhill. ue)h"'gg@fpd A8 KPAY or
adj ust rrqiétf&nmfg lma@iaegl ﬁ‘e%bgrﬁtl’onClﬁe%é}Iﬂhg cbrrleu%anenw:léncmw@dge@r dh@ﬂﬂﬁéalr Sfghs and
educat e tcP vJI d ecﬂ fely rsegm dosc]utallt\e/ R RE Sy tgort 9 espense .p gfgl d @et tlser
equi pped T T dekITNG deali ng ST HoYE Yenfé?ﬁ 3ﬁ| RGOS TGEH3 ® and
t oxi c, the6¢rog1umed fcwrotﬂ%u& @doﬁe@MWtﬂabotﬁlﬁ@é&U@Wm@ avigensuand tidxiss bidlogisal
gr ]g)fss cq?kllaura 9’2’4 ERMiGHE GMEStLAIGY é\ﬁeniuaﬁile?‘%i%j ckdds cbmam%ﬁ’dn s&m?ﬁ?l Rdsnd hesn M to

| ere ocatl on uti on urn needs (6]
be i siHane cephds et erpn b GRuat A S osae Vot PR o 1 o
exi st i nglidsirdedtatidbrogyample). Motespetifialdardfin combddistiattiopte pastiag teohnoldgies irethe field yf of
the net hﬁ&@ap%pﬁgt|énhﬁ1ep£b‘ﬂﬁﬁgﬁthé MYRILbIO8Y 5P, Pé‘ssﬁsmwanémfe 5{;&@& in mecflﬁalgl ng

the content or volune facilitate safer, rapid, econom cal asep

pr oduct iRGRFE8ING drsseapient °re‘é°b@2ﬁ fagiiste safa fapid; and Pwomﬁ@ 35eRiic] HrQ?@CtioﬁchﬁcP‘fﬁeés

bi onedi aabedallg befwficiarior the bottlifginpustribs ciioreuicaf fidldsanm byiha grodadiidn opiimaquhBlrigot i ¢

compoun e ring

vat er . %?\9 gg@g@&s& éoﬂ'npggr?olrg i%rmgd%@tm cﬁrﬁkﬂ% Q/g{e ylwél%\yaheé tf’g ] \%gte}é\%é‘ ﬁwg dva erl)

enhancedreated WEﬁbl%ﬁ@rﬁréﬁih'%\?éﬁi ajbenategy Oﬁwa@érﬂﬁﬁﬁfmﬂp%oftqﬂéﬁlwnte@aﬁégﬁl |y

benef i cicilanf domblhgtichgherebd Ebpédiliy TehéfRfl fd¥ahé |algfbg‘o@d1@1dw&ﬁ®r bo!tlmgttﬁmhr\lvﬁ& and

f or proqul'd%gtsesl rgmcli nr%Ir% s|‘cal Lrmooouctll on,hrocesses el i nﬁq g]% nee% { eed to

use expensive an Ol Pt é'hcml Ve §|5’80P8§ 5%'21 PRGRTST S @H’@ S EFs' °
expensive and often reactlve species and noxious chemicals.

DEFINITIONS

Optronic in the context of the present invention means optical and electronic manipulation of the light
sources according to the present invention, and wherein said optic or electronic manipulation are linked
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predetermined period of time, thus performance reaching its starting point.

Continuum means in he context of the present invention a continuos flow of strings, events,
performances, or machine command protocol, or operation, intensity or activity which does not stop
continuously.

Optronic means for the context of the present invention a process or interface wherein optical signals
control electrical signals for the objective purpose of the production of electronic or optical or
electro-optical output or combinations at a given range and spatial characteristics. Such characteristics
as triggering lasers and supplement light sources in a continues string of electro-optic modulation or
parameter changes received on a network via machine control protocols for the sake of adjusting or
enhancing the interoperability or interconnectivity for maximizing efficiencies or system performance.
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Except for sone photosynthetic bacteria. Which are capable of storing

sol ar erBH§PoREXtRADE PEsERt VRGN SPECEEENgh Of ipfreestindihgloanemiFtyensad: conpl et el y
active for Rdngé Nsyat hesawlehgthgr een plants and al gae. Al so many dyes can
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range. The MaP? ange i 49&xf4%nely dangerous since it is absorbed by
proteins, R\Araitthkt DNA and can lead to cell nutations and/or cell death.
The UWW/C raanvis sonet i S44 alled the germcidal range, since it is very
effective in T hactivat i:ﬂg Ab cteria and viruses. The Vacuum U travi ol et
range i s abddfbed by ald®8stSall substances (including water and air). In
t he context (gfc t he presggioghnventi on Coherent and incoherent |ight neans
Li ght sources used in photochem stry can either be coherent (all emtted
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| i ght buliiegviotet rangpl BHRNBYC sange teextiemely. dangerbuslsince sicie absdrivegiiy drotbiag,. RNAend
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M croor gani Sm can receive power .fro.m.an% direction, especia )O en

t her e i JeHBFidalraNgR, Ire UV verygfiestive inHeachyating pagjeriajand yisyrep-alhe askie Ultiamalet

i rradi anemyeds afsbied bLalmabiell BEstdPCesIRILGIRG REtePsndiy.CTT (- 2) . The irradi ance
is often incorrectly terned "light intensity" see the proper definition of

“radi antln itﬂ%t c?dﬂ?éx{ Xf'thgtb?eys%nt invention Coherent and incoherent light means Light sources used in
photochemistry can either be coherent (all emitted photons are in phase with each other as they
propagate) or incoherent (all emitted photons have random phases). All lasers emit coherent radiation
and usually af one wavelength. The dispersion is very small so that a laser beam remains at or near its
original diameter as it propagates; the light emitted by all other light sources is almost always
incoherent. Most of these sources are either "hot element” sources (e.g., the incandescent light bulb) or
"plasma" sources (e.g., a fluorescent light tube).

The appropriate term for UV disinfection is "UV fluence rate" because a Microorganism can receive UV
power from any direction, especially when there is more than one UV lamp in the vicinity. In general
usage, the irradiance or fluence rate may be expressed as MW cm?(-2). The irradiance is often
incorrectly termed "light intensity” see the proper definition of "radiant intensity" above.

Light dose or fluence means: The light dose or fluence (symbol H. units J m~2) is the total radiant
energy of all wavelengths passing from all directions through an infinitesimally small sphere of
cross-sectional area dA, divided by dA It is given by the average fluence rate times the exposure tune
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Flash lamps:

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.’2 (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.

Biologically enhanced or photo-chemically polished drinking water or breathing air means any liquid or
gas which have been passed through or processed by the method of the present invention such as
water and/or air), more specifically such processes involved in the polishing and enhancing may
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process, mla?t ﬂnhmtmmae & the sunfeee befor regdmbiratiorsoccurs. If this condition is met, the electron can
be transferred to a surface adsorbed molecule, reducing it. The overall process is illustrated , it is
important to note that for the processes to occur efficiently (preventing pre-matured recombination of
the said electron-hole pairs), the rates of reduction, and the oxidation must be comperable .The
position of the band edges is critical for each step of the process, a photocatalyst material which is
stable in water is tio2, (or known as Titanium Oxide).
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wave of a laser as opposed to pul sed operation. D.T.P neans disinfection
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means t hgsfenQlidds Qf ofdd fRodd16rd Akl iReam i s actually cutting, drilling,

wel di ng, or heat - treatlng, as conpared to the entire work cycle tine.

Fl ashl a%ﬁl n the context of the present invention neans source of gowerful
| i ght; BrEPAdenia thegamest ofdhe ePHa‘fe”E%ﬁ eags @rlirekbipvics incleasing Peamy digeter
em ssi orand redacispdiivetgestcat e | aser. OPB in the context of the present

i nvention nmeans Opto-Pro-Biotic such that after processing of
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i nvention c ute ve' | mu responses such as
gener at éEPr%QeQWQCOftV?b@SP"Pf”tﬁhe"ﬂgﬁjsor Hyst o Corrpatl bility Corrpl ex) or
positive i mune responses of the acquired i mune systemdriven by
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t herein pagkaging) w thout damage to the geonetrical
i ntegri t%q/ab% dédaéh(fteg% onents. Packaging in the context of the present

i nvention reffers to any type of material which may hold [Iiquides, gasses
or sol i dT-Pareass EHRBPFIPAIBYNAIEEBH - per manent |y or tenporarily, such as
bottl ed water package or capsoule for bio-nedical utilization, or an
envel opautyPCycle in the context of the present invention means the length of time the laser beam is actually

cutting, drilling, welding, or heat-treating, as compared to the entire work cycle time.

Flashlamp in the context of the present invention means source of powerful light; often in the form of a

helical coil and used to excite photon emission in a solid-state laser.

OPB in the context of the present invention means Opto-Pro-Biotic such that after processing of
photo-treatment through packaging (DTP) by the methodology of the present invention contributes fo
the opulent, or positive immune responses such as generated by MHC type | Il lll (Major Hysto
Compatibility Complex) or positive immune responses of the acquired immune system driven by
traceable recognition of the dissociated components of noxious species therein (i.e. in the packaging)
without damage to the geometrical integrity of said components.

Packaging in the context of the present invention reffers to any type of material which may hold
liquides, gasses or solids, or a combination thereof permanently or temporarily, such as bottled water
package or capsoule for bio-medical utilization, or an envelope.
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nmeans the sane as packagi ng. Mbde in the context of the present invention
means a peovY/ss4har functioni ng arrangenent, setup, or cobPdTALKMOFIST | aser
operation, such as continuous em ssion, pulses, or grouped pul ses. "node"

also d i hes the . .cross- tiopal. shape .of the beam . (see "tem")

Vodul at 1oReR 1T e SRt 80 BRSH BNt RIS R e o3BT he b1y to
superinpose an external signal on the output beam of the [aser as a

cont r ol .Magg: igltheseontexs af the (prespet iBventiaxmeas & partigias festioningyafANBYIRCYeSeily. ar
sol ibd- > to%?cﬁtidn&&ﬁfa_s?foﬁé_%ﬂg& MBubhiThg b@ﬁiﬁquuefé‘nﬁgsidag plm%j@h orp@*ld@pﬁedodu_ls'ébﬂ‘ﬂ{od@’uélﬁ&
or both, for specific industrial,k applicati,ons, nd:yag |aser in the context
of the Fradkat B drener o aie CunEBRrl G acer o

neodym um yttriumal um numgarnet, simlar to the nd:glass |aser. both are
punped dyfodulatigrninitkmensntexbef thelpreshat inventiers meanst the abilitpipmgsipadmpase eh extemak wooel of

the prespnfe dudRPEAPBr tHERES a8%CbitloNd the [ asing medium by the application
of light rather than el ectrical discharge from anode and cat hode. Peak

Power in the conte of the_ present, invention neans e power of an

i vi dUsIRSE 38" Firihe Sripd a6 el Rt MRAEPL ST SRR RS TG T
ener gy iaffefirgighgowver ertsborppuisss, atibdthhfor spesiicioduitial appficatians. val ues can be
reach mega and giga watts. Power Density: the anmount of radiant power
con;:_ent [r@tyagqu{gea Flﬁzurtﬁ@C@@ntéJ?Lbﬁ M@E tpsetsa&][ i?ﬁHﬁfne ﬁ@én?r% §Viid-Steltdargser 01; "
centineters Pulse Energy in the cqontext o r nt_inventign neans e
ener gy JFPQMRUF L B TEm SAneC FOHAT Sinr a9 A Bar BT grAHRAR: Pb oSy aBao"
behavi ordiadetidsers. t han conti nuous operation. pul se power can be several
times greater than cw em ssion. Refraction in the context of the present

i nvent i QbR 8 enpindCin &R RERex? fof Hel Sieddn® hv&tioR MRRAS ALY RE 1RRY MRS by SHEh
as an el ecg romagnetl C wWa t passes from one Hgdl umto another in

ve, when |
whi ch t IFRPIGRERRPT Nt ERthar {nap legiriegl disgharge fomanege At ol bendi ng of i nci dent
rays as they pass fromone nediumto another, such as air to water.
Sol i d- stReiak Pbaisrdn thercontert of hetpeesentofiventive meeaas ¢het powavefreni individnebpdsean & agleed
wher e t he.l st BstafBeby Bibifig the AR leferfRhSUI to HHECHLIRSwidtn i E6oR Ry pikd1 §8BeL AN
be optically punped by a f?ashl anp of dirodes. solid state lasers also
i ncl ude CGFBééeaP*ég‘@Q%a 9igaWA3iSyse el ectrically punped solids to produce
light. currently, solid-state | asers are too expensive for nost |ight show
uses. t HosvenBynsithamgamane of radiient pewér coh@nirstedivs a stitffesenwdls wattopar Stuege meters

sol i d- stats lasek; gS a material called nd:yag, which produces infrared
l'i ght. tﬁi iuacan Brgg%r equency doubl ed (second harnonic generation) to

produce up to 60 watts of Ereen light at 532 nm the_ green I,ifght_ can again
fr equend:')}"s&cﬁﬁ‘BTgédP WF&BWF’H oh&ie RERTER 'H@W@M‘Eqaﬁﬁﬁhet‘?ﬁerﬁ}’ gbrigiRgle, e ‘?”@?ﬁonafP”‘ZGG
nm up talaseepegeimmet fospulsbd b¥MAVIDR FR a4 than REATnLB lpREB&D pulse power can be several

times greater than cw emission.

Refraction in the context of the present invention means the change of direction of propagation of any
wave, such as an electromagnetic wave, when it passes from one medium to another in which the
wave velocity is different. simply put, the bending of incident rays as they pass from one medium to
another, such as air to water.

Solid-state Laser in the context of the present invention means a laser where the lasing medium is a
solid material such as a ruby rod. these can be optically pumped by a flashlamp or diodes. solid state
lasers also include diode lasers as they use electrically pumped solids to produce light.
currently, solid-state lasers are too expensive for most light show uses. this may change over the next
few years. the most promising solid-state laser uses a material called nd:yag, which produces infrared
light. this can be frequency doubled (second harmonic generation) to produce up to 60 watts of green
light at 532 nm. the green light can again frequency doubled (fourth harmonic generation) to produce
uv light at 266 nm, up to several watts.
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Opt-pro-biotic or optoprobiotic neans in the context of the present
invention that the sterilization, or disinfection, or dissociation, or
oxygenat ivom 02/8844T educt i on, or equal i zation, or acousti c- opCT/ail/0eesi on of
processes according to the nethodology of the present invention is aiding

Oyst om SRRl Aend cBlonlBRlE Means B b SeEo TR EreRr Rt bt SR BT o
ar e achidisiniertiomrop dighodiatien, m@)mgha’ilgn Vir réfyationd emenyrlirgtiana pdaqenstikegiiaataaion of
content prdagsRiRedréingto thd n{e%d&t?}@g*e'}%senﬂ lﬂ\fetnflé% '&tdmﬁ%@?a%m{aﬁngt PReCRLRK!

a .|

of the present inv ation unit, t  sour r

and t he %ﬁ&mdﬁatﬁaa ERERE b Bl FALhg YOBE RIS a opstroan® e e
spat i al | photathentieal effgeiscae acieved throygh e peckaging wttmuundmagmgwpidlpa@agrhg bhentent
del i ver {f radl ation unit or light source through the
packagi ﬁger\%&htg%oﬂttpe{:%gﬁg?dn% ‘damage t hroughout. DEPTH OF FIELD In the context
of the present invention neans The wor ki ng range of the beam a function
of wavel BHYMEN BN BF Cottext Hféh%PfF%‘bE‘é%‘“B'é@ﬁf op ypih I“gh"é?f@?%‘”dﬁsef Refi%ens.
To achi eand tfee beamarhanagérasri becontinatiorsaptrenicsausdd tchdiectethdlighhspatialg iat e agpropriaten

short d%&mapérleﬂt'a%ndor%%lmggf tﬁé:ggi%r%j hgtho?rn rsgl'd (Fac{étlloﬁ ﬁﬁlForE}lBgt s'ghrrcé %&Igh rf'hﬁt he

cont ext resent

t hi ndi mR?é'&lglnﬁd"tf‘%t:altsfnarﬁ’éWﬁ@%th@éﬁh%t n coI ours (vvavel engt hs) and ref | ects
the remaining colours. Dichroic filters are used to conbine or elimnate
speci f i MERIIHOOF FIELD Meksl echtéxh obthe @Eé%éntpﬂi\@hﬁmtrﬁéans The GloFi@gCrande 6fahs b@erne, aised

to maxim t I c

wavel engl'I 'flcﬁorf)gie‘ﬁrm c@E ﬁ %%’ggk th% 8&%596%151%“%%53@ %ﬁa tr} g'{/tg%tb% a{r‘r% (g“ S & he
coat i ng.snfad dismafes epot glgt, @nd thup & kich PPEDEEPSKBERhPH d@@i@oﬁf@h&f@u@ﬁ bQﬁCC@FH@d pr esent
i nvention nmeans A sem conductor simlar to an LED (light-emtting diode)

%t \r/]\hlh mcmn@gwean@mrem thblo@htbxt dﬂtl@ﬁreb@ﬁ afvsntfbhen@dmalpl pua&dofajlégsammran

I C as to t se I | a er

poi nt er 2o, AP sap el ERAR RIS £y RIS by FRReP PR e 80Tl oo
show uses. This is likely to change over the next few years. [see al so

Sol i d- stlighsoi¢ dikers JareOUSAEROENTIRINenort ¢ligningdm skeeific ghlotilsecasppeasiemtn prigsentirgeriateans

The ang| mcraé.c \Wir6rd atrmséca&ehaia%m thé ra&@aﬁlsofl IB3ht Rfedted frbied thset bea Qﬁﬂréma,g of
rays awa

ro ’
ANULAR ey AP <hG i oA Berdleg S B ) BRSPS s S PRI = R A PR
variati desl in output (either anplitude or frequency); angular drift of the
beam neasured in mlliradi ans before, during, and after warmup. DUTY

ICYCLE | oibbe 1GwHRemt th@fcoﬁtgﬁ d?rtﬁessﬂagedt W@ﬂbh%edﬁ@@@%eﬁﬁb&db&%nﬂﬂé?fto tah nL%Dt he
aser

act eat - {1 eat
conpar edﬁgc%g?“ﬁt@ggf#%r%xwgpk Pfe%eé C?neFFé‘ g?’t \%dﬁ%s?%ﬂ ’P%ﬁ”fl?%fﬂebb@ gh nas’
EL ECTROVGGNEFir@sw\m\denpacttdise plagers exd pemftyaehasep paisterst Cumrenéy) diode laseane tdo dim
di st ur bapeg,MIHE for rﬁés@ﬂ@ﬂ%ﬁ&ﬁ uSadl "f’ﬁlgqs iKe nﬂoac'ﬂaﬁdee&/tef: tre eRAldS et RBe aiso:

oscillates or Is accel efated. Includes rg/dl 0 wave
Solid-state laser]

DIVERGENCE In the context of the present invention means The angle at which the laser beam
spreads in the far field; the bending of rays away from each other, as by a concave lens or convex
mirror.

DRIFT, ANGULAR In the context of the present invention means All undesirable variations in output
(either amplitude or frequency); angular drift of the beam, measured in milliradians before, during, and
after warm-up. '

DUTY CYCLE In the context of the present invention means The length of time the laser beam is
actually cuffing, drilling, welding, or heat-treating, as compared to the entire work cycle time
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X-rays; gamma rays; and infrared, ultraviolet, and visible |ight.

EM SSIVITY, EMTTANCE In the context of the present invention neans Rate at
whi ch emvwe@ozss4takes place; the ratio of the radi ant enePgyI@tiodwwsd by a

source or surface to that emtted by a blackbody at the sane tenperature.

EXPOSURE_ | he present. invention ans A neasure of t
total ra E&H#QMWW%L%& oci?ng’(tsﬂfr 4’13&565581} ny ‘%ﬁ?n 3}6833?‘;? ‘i%lf@ﬁ?ce Wp'ceh
exposur errofRgatespEWEYd| finGamMElettric eltaegecuiticresacillates phis goreleratad. Inclydeatradio waeshs

AN i magi xughys; QRRHaGER; Mdiffrar&P ik vidét2d R ishkellght. t hat has several lim tations:
non- uni form energy distribution, very short working distances, and poor

cont rol El BE C CABLE I n.the co ) ent
Cventi dnsSREY. EFRSTANCE 1y Medenisr o i srsrenap e RiRh o8 dete e S P B e
t o car rypldcegthe rdtio@frtherredipit @sergy emitted bhe sourdder sirfagesto tthad emitied by pideskbBy @p

i ndex qﬁgsﬁ@gﬁge@mgex fiber. Wthin these two main types there are two
further subgroups: Transm ssion fibers carry the beamwith as little |oss
as possi used to transmt t

ocat od B SIS bnPaceneser By Ha) Bt npRR i ease e P AP have
no cabl engideokat 3 swsfacsEamenit arglitradiadetpesgeout the side of the strands. The
strands thensel ves | ook |ike m croscopi c neon tubing and becone a speci al

ef fect UCAERS Iméme th tine %Ht&t o fine? QLM iRRntidnORBans AR RRESh L IRHGle with
objects. FLASHLAWP | n the context of P present 1 nvention rreans Sour ce of

power f ul sofig- FRe; lagsrs é’"r?t hﬁs REEr? JiHiptiops: 3%‘&]”!3%@“%’8?( disHIRHIqQRs ¥EFY t OB XHqrkieg
phot on eldtesegand pod cadilol d-hsiege@ndtgser FLUORESCENCE | n t he context of the
present invention neans The glow induced in a nmaterial when bonbarded by

light. &I@Eﬁ?ﬁﬁ{d"tﬂﬁﬁ’é’"ﬁw @ik cBMé&@f §1le é)'réé@nt dhdéﬂﬁfﬁrﬁé’adsrhéi‘éle' (j?%%tor tp'la'%ﬁ& &%ﬁﬁﬂg

absorption of aser radi ation
t he cont™B3de iy achklejsad torfary mm;ﬂ?m@ne H‘é?ﬁ@ aFH@err AoRraAle, twe fnaI”JYﬁeﬁo%F@P indexver

of a | i gmti Ghadsatindek bitger tWithin thadeawo faintifpek live aré Wit bulyikipgy acr oss a
gi ven surface. FOCUS In the cont ext of the present Invention neans Noun:

The poi

Vor bt oy 2 efin FBYS oy h, B P W 0 o JRHIR ARy SROKE] B3R PR
cont ext light t¢ FRENGiRIIeealgd Wﬁ@@ﬁt‘ﬂweﬁeans (Same as f| rst definition under
"focus" in |laser work,) the focal point of the beamrelative to the work

surf ace m@;sayaﬁb@rsi[kriomlasefdbwm fibets¢ Rav@not dalle jabRex Ko eontk IpABRRLHES odf thé kigd of
hol es. ee %Ia? fq%cs%]]ancgoﬁ%selv%s E'f't;ok IIP m%ﬂsgc g hecnmgoﬁlﬁ%a c? Hgﬁrom"ém percglr clefﬁc

di amater 0CuUS es are

12 WO 0&UgBawzsepdit hiphar 0o "FMEEBOGFEB@QA'PQRCfEn the context of the
present invention neans Construction in which the interior optical path is
bent by FHASHOARP Wﬂ)thatceﬁteﬂ@f m@rpfb%éntbmﬁtlm rgdink @durcd bopdWefulaightgBes i @i fbrinPN,

permtti packaqi alon | as vity FREQUENCY In the
cont ext og% h? lf?g%ﬁlggdelﬁstegltonvgﬁ%ph(? T TEans ﬁ%soﬁﬁﬁ%ge 'a%% | i ght waves passing a

fixed
FLUORESCENCE In the context of the present invention means The glow induced in a material when

bombarded by light. Brewster windows of fused silica fluoresce in UV light, increasing absorption of
laser radiation and degrading laser mode and output.

FLUX In the context of the present invention means The radiant, or luminous, power of a light beam;
the time rate of the flow of radiant energy across a given surface.

FOCUS In the context of the present Invention means Noun: The point where rays of light meet which
have been Converged by a lens. Verb: To adjust focal length for the clearest image.

FOCAL POINT In the context of the present invention means (Same as first definition under “focus” in
laser work,) the focal point of the beam relative to the work surface has a critical effect, such as the
depth and shape of drilled holes. When the focal point is at the surface, holes are of uniform diameter,
When the focus is below the surface, Conical holes are drilled.
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point unit of tine, or the nunber of conplete vibrations in that period of
time. GAIN In the context of the present invention neans Another termfor
anplificawoon3ssysual ly referring to the efficiency of a pawimg/onEdi umin
attaining a population inversion. Hgh gainis typi cal I y nore than 50% per
ass of it ror t he
Pontext S Aooich Pt EAbEA e et h B for RenE o NG o B e i
medi um i 9ptieal gﬁtﬁsg benithy mirorginainted anoresteadtocks bnifed fntqyare- ah@?ﬂderms@mgnem@ng

nol ecul a@nﬁﬁ@bg&]@gm@wa|bﬁg3|a§ér@§¢|tpl city or chem cals used for excitation.
The di scharged gas can be filtered and 90% recycled for econony. GAS JET

ASSI ST I X prese vent i on, nean sistin

gas, sucta BB coleal Ml bt e dn P e i B P e e
hi gh powwint britafimefaytheowrbenef completaivipratioes in kst pe(ﬂé@ofﬁRN\ISPO?T In the context
of the present invention neans A |aser design, which generates Very high

beamI lDOV@AINVIh tai d&nt@xtfo'i'tl{d dt‘es‘éﬁﬁhl’enﬁ&ﬁﬁ@ﬁis@(no&bf fdfrh ﬂfr %mpﬁf%@tﬂ)neus@@ﬁyr refé%g to
par al | el

th cul at ed ross sonat v
CALSS! ANF TG o6 et edin e pleitio SomBEAT Ps b A SHE s Hrielbhmols e
or nor med0%dpes pasgsixd thedipht veme b@wammaeltmlrmm ch is the symmetrical bell shape
of the holes created by the uncorrected, unfocused |aser beamin its

opti mum @W@ISO%IA@@I‘_S@@R Ih@ﬁ@éon@ﬁ%ﬁtﬂﬁﬁe%ﬂﬁﬁvéﬁflod ﬁ@anﬁ@@lé@f cbﬂaﬁuh%a %Qégo%
HAZ I n the Coné esent 1 nvent]on nmeans Heat - fected one, or

the ar ed®WPE “I'”&gb? g'ﬁésaWI’g&‘n‘Iﬁ“ IFhe spnstegt flavt ¢fedes r%‘lﬁ“fsaﬁ%thﬁr“é"ﬁcH'e% grrieteq by
HELI UM NEOBledtASER dhemidals usethfoeecitadibn tTihe dsciesgiatgat narelst fillered mad ac% (edylddefo) |
Laser i n, i the active nediumis a m xture of helium and neon, which is
in the visibl’e range. Used widely in industry for alignnment, recording,

printing, and neasu i s al so val uabl e as a pointer or aligner of

i nvi si bl @AdBT A|S§I§grln|tﬁ% ﬁ?”teﬁtIEWI“eSIrN’%mI Rvangien psARseRt agisting sofab gehitsuch as

| nvent i coxygamaagor) B uirshamn adichrmayehd gsed us achidve vaiysiigHopdveer tevels dfrsautting waneant ed
heat , asrg%gm a manufacturing process (or with lasers, fromreflected
rays). In the context of the present invention neans The appr oved

i nternational ter(%ﬁabbrew ated Hz, which replaces CPS for 6‘%/cl es

second. GAS VRN U thereontex] of thegrewrt inYauligeEmeans ¥Heses BpRidx whi gQr}@@feffr\éeéxe nt
I nv ent i cilghn@amspoheewiti Iamiy srnﬁaurré%ﬁﬁbrl SiciOfe. BehgdMcBEdas farMeuseskis M gsliens

mr ro&rc%ﬁeé é’cﬁ&s{%%e ROS, d)rg%lt%ens converges rays to forma "real" imge
€

Wm ch can ogr ap egative lens spreads rays to forma
"virtual" inmage which can't projected. |INCIDENT LIGHT In the context of
t he pres@M{SSIANEWDe epnterbatise wefs%wmwnﬂpn greans gt ngrenel airvshor neemal gisfrigetionogn g
lens - ixa@ply cbivkiRk Is)tnje&wmetﬁbﬁ ﬂ@ﬂépé cﬂfthé ﬁ&éﬁ@e&@&' by thel ihRorpdt@de uftedledy

the ray nge% Qea‘?n R%E getlrr]IgL}mCrlﬁlo er. auss dﬁla%er rgﬁa Shfel gINgegﬁrgY Wﬁeﬁe gntext of

t he present “Tnven O TEARS t) per

HAZ In the context of the present invention means Heat-Affected Zone, or the area where laser beam
and metal (or other) surface are in contact.

HELIUM-NEON LASER In the context of the present invention means ("HeNe"), Laser in which the
active medium is a mixture of helium and neon, which is in the visible range. Used widely in industry for
alignment, recording, printing, and measuring, it is also valuable as a pointer or aligner of invisible C02
laser light.

HEAT SINK In the context of the present Invention means A substance or device used to dissipate or
absorb unwanted heat, as from a manufacturing process (or with lasers, from reflected rays).

HERTZ In the context of the present invention means The approved international term, abbreviated Hz,
which replaces CPS for cycles per second.
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unit, such as tine or reflecting surface. ION LASER In the context of the
present Invention neans A type of laser enploying a very high discharge
current, Wwaeysssgr down a snall bore to ionize a noble gas BOTALEIWSgON Or
krypton. The ionization process creates a population inversion for Iasing
to occur ear for so i p

| o zam MG ERBR EYF b g 8L A TrsehfoaD e @R B o B cloepss
whi ch i o¥wsa éﬁme dronirred A tyPRRADISATE @S| aenteigescieys tox formfa triad” pmagselmlcm eanebr i on
means ExpegfaBhddOAnBEHIRE len€ BRESNE ra &%‘t’&f&m@ﬁ "ARRI" imag&-WhithZan'De droj8dkéd. the

product of irradiance and time. JOULE In the context of the present

t d t f
aser oSN G reBR bl ot oren PR e iRt on B S
present a hvsamriaoynoilheanmcmhawglefof intidehcp't is theranple nvade ly keyrpy with a gergendighien

used W tiftheatlybadel N€' or "white" optics, it produces red, yellow, green and
blue light. A "red-only" krypton | aser uses with specially tailored opti Cs

to outp trong r line at 647 nm are simlar t ons
(the- sarnbmEiE o Beisaneas" e el husmiannrans The VRoaRor o) eBh ety (o dee

| ess | i ghit, uoliagpline poeRechingt dugacean equi val ent vol une of argon gas. Krypton

| asers are primarily used when a powerful red light is needed. LASER In

t he cont@nt LR h‘nethQrc%ﬁt@ﬂtof'tﬁwgﬁgérﬁng\{eﬁﬁﬂéﬁe{sng?ﬂgayp% :co$ lé%@r %Bxemdm d,gaéyw@ﬂ

from "Li ?fh Al i cation

whi ch pr‘g yesc ng"ed‘&rf’é‘ﬁﬂ?ﬁ dyuh el PPgHP loneRea B‘e’aer’r??se%hﬁ aﬁ%?f‘aﬂrlk&ptolnorhq ong
di st anceésnization pnocmstsaramfes@nmpollatxcrmn\&armﬁtfmelamd\g/tomacw A& cdsearcs lastr @hiul oheome

| asers a QusHaa ll!]ogmg@s filled tubes using high voltage current to ionise

t he gas %cause gas to glow. Mrrors at each end of the tube help

anpl i f rocess called "stinulated em ssion". Mdst of the stinulated

eni ssi o HONFZ@MON Wé%?%‘t%bque%eﬁen%%nrmwa T8¢ PIgeRsREK Whish BNBRre e ones

out of one of the mrrors to create the beamof light that we see. 14 WO
02/ 3844 NRREDIATION InGhOE&mickhef tigasreseheidvahédremaans Expdduee to Gadiant efendy, surh@s hsgt, of

t he beany %‘%rh@?%ﬁépr&ﬁ%ﬂratdﬁﬁc@é(rﬁrt el mng choice for display

applicati 0 our nmaln types use are a helium neon m xture, argon,
krypton; and an argon-krypton "m xed g m xture. LASIER OSCI LLATION I n
the cont4S4LEJ® thewenfﬁﬁé%gﬁtpr%ﬁ%ﬁ\tenvﬂm fﬂ%ﬁ?“?ﬂ’éﬁﬁaﬁ fegenst aMmeepEerIN Eraeniinay e
bet ween diaaddr lazandutput @rpdised bgevdtdn. | N CW node, the wave boundi ng back and
forth between mrrors transmts a fraction of its energy on each trip; in

pul sed qegwdnpmsmnstﬁé %tgs@rapﬁefﬁeés@at A% g@[aergéagm |asMrﬁ§FE@§R g it ;t}fpton

cont ext the present 1 nvention r ans state
nedi um | 97S WH‘PMS%W“% ‘all-ingt POt eRiies di PIoguces S8t r Yellowt oreeit e%elupulgh& A
such as "gedfdngs kiypop Iadar mseus\ntﬁab@iauatamorad Opticy s buthra \Iehestfoaglxedtllme #£84t hast

of WhIC %E‘ﬁ P I.n .t he f the present
vent i o s A4E ST SRS oYl o e, o e 0 . sy 8P G L
produce less light (output power than an equivalent volume of argon gas. Krypton lasers are primarily

used when a powerful red light is needed.

LASER In the context of the present invention means "Laser" is an acronym derived from "Light
Amplification by Stimulated Emission of Radiation"

A device which produces a coherent beam of light. The beam remains parallel for long distances and
contains one or more extremely pure colours.

Light show lasers are usually gas-filled tubes using high voltage current to ionise the gas (cause the
gas to glow). Mirrors at each end of the tube help amplify a process called "stimulated emission". Most
of the stimulated emission light travels between the two mirrors; between 1% and 4% comes out of one
of the mirrors to create the beam of light that we see.
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frequenci es detected by the eye, or the wavel ength range from about 400 to
750 nanoneters It is sonetines extended to include photovoltaic effects
and radi avoem3dzeyond visible limts. LIGHT REGULATI ON | n pé®IQomd®st of the
present invention neans A formof povver regulation in which output power

IS mai ntgi ne onst I ev ni al li ng char rrent
Lo NancEe| B e BesEiE e coRl Ty ey 8 heoseh BSAS ABRRIR §Rbuelrune
illum neﬁhpieﬁ fordiselay applicatioss. The fourdna efp@q wped @eera t]ehum rEos anighreaangers dnetong

surface ahd afRYoBkMBioN PRAIXBd gasMEMPCUS LENS In the context of the present
invention neans The lens used primarily in Q02 |asers by Coherent Inc. It

has one e ot her co ave METASTABLE TASTA T In the
cont oxt i BSEYERTIONR iRy P B RSt EARY Bomtes LG o o GRrecse e
ener gy ofetweendéseC cdvily iesd atimgerte QY sordettee Weveebouabioy datkhand foule etween giromnd
state. ldhshits étﬂécﬁorpﬁﬂg'eﬁérWorV@cﬁ lEhp i pﬂlgé‘c?%%?a‘tlé(n feRfissPHha eﬂ@m@t‘éntgmw\y's in

a laser. (From quantumtheory One t housandth of a Joul

M LLI VWATT I t he resent i nventi e fhaqusan

1T vt PSR MRS CGor S neEs FSRPa Mo B PO A T oL ET S

m | | i watwrsch i&ipexcixtmnys eausad b0a eirteasdntenss lightesuchves i fiestarol Varbusvatateriala afe00
MW | aser,ch§ P e hiete et MaRER bik LHRCRAM X! the present invention
means A particular functioning arrangenent’, setup. or condition for |aser
operati ch as continuous eni ssjon, uI ses7 or grouped pul ses. "Mde"
o oo aadanT e huStl i dbe Biese gHaR oS missh® he e b npe (assbmagRis fadaton
MODUL AT feijuériiet hietecten tbgxthe ef/e ton ehepwasength irangenftdno abouk 40 tol RE adnohteteys It &s

superi er as a

cont ror TEH BErIEIT i Pfoetes fs%ﬂ%&%%%&tﬁ%wtt‘% " the context
of the present invention means Theoretically, ght consi sting ust one
wavel engt!BHT SERLARPN inyhe goatedRidieprasspt w%'em"aﬂ?a% Acform (of e%vmtuﬁqwqmew sts

of a verwhishautpotpowaaistnaiitaineiae betigtdns levdl B edrtrofigodisoerge Berrem@ir r owest bands.
NANOVETER I n the context of the present invention nmeans A unit of Iength in

the Int q_rlﬂ)ﬂi}\l%@lln 7y §<f:rft‘&é ofthe n’H% dr® mCe'%lan r%g%botn%é?@ecapédl il Qn %e BmiFBLL"

(10-9 neter I mcron, 'S Us repres

wavel endt’Misiolgix e%uatté@a OHWGCGNEAR”’IEICEEW'WW@P RePt n the cont ext of t he
present invention neans A solid-state Laser imaging technique offering
cont r ol MENISPUS LENSEN thectohtekiaf the prasbiityinvestibh usdaadTies o lded Priciaisy RNTO2, lasers

uni formé;?rt%é%éntlﬁé ﬁthéé Qﬁ‘et%&)&ion\?%}dtthggﬁe bnd tthjced range of spot sizes.

Nd: GLAS he con resent i nventi on neans A solid-state
| aser of Neod | ass offering h| gh power or short pulses, or both,

f or spedY'?T/*cS%ﬁHﬁsMEiTgﬁTé%kﬁ iSCATF dﬁsthe rqant%@fmsmeaqat iTentoBnmests Wastabiee
present doRddhtinh GhicireRsherdy 904 mdleSll@isart bemsedisddte IMEICBYVE tHENoWeétior Yidud staenum

g:’:l[)ggt , l?lg Eﬂué Bhailidh bl D BLE5Frol B7Edion o@%ﬁcﬂon ifa %Eé‘ﬂo&%n?}{uant tnecgr?sms or

MILLIJOULE: One thousandth of a Joule
MILLIWATT In the context of the present invention means One thousand milliwatts equal one watt.

Small lasers’ beam powers are measured in milliwatts. For example, a 50 mW laser is one-twentieth of
a watt; a 500 mW laser is one-half wait

MODE [n the context of the present invention means A particular functioning arrangement, setup. or
condition for laser operation, such as continuous emission, pulses7 or grouped pulses. "Mode" also
describes the cross-sectional shape of the beam. (See "TEM.")

MODULATION In the context of the present invention means The ability to superimpose an external
signal on the output beam of the laser as a control.
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NEMA In the context of the present invention neans National Electrical
Manuf acturers' Association, a group which defines and recommends safety
st andar davéor3slectri cal equi pnent. NO SE I n the context PETAlMa/0p98sent

i nventi on nmeans Unwanted, mnor currents or voltages in an electrical
system ntion:

Syster O@@E&ﬁﬁgmﬂlﬁlgﬂﬁ‘ﬁ%& c8’rfte>& Qﬁh?hr%?&?hvé@éﬁge ol aq@'é‘%ﬂ%ﬂ n&t%@% i
DENSI TY qfwsmﬂ@ VEYPIerRGH. &uwemhégfrsrwmﬁtqumwmremam&ngudw @ané@tspﬁﬁ Ve ORIHAW

provi d_edoaha’oﬁl\/afvblleﬁfﬁs LeSarEhronde HE RetrdwastayAyEar , vi ewi ng wi ndows, etc.) at a
speci fic wavel ength Each unit of CD represents a 1 Ox increase in

protecti In the cont ext of th ent, | nven ans
Bt t1 g PRI B e R i gt MR Hhoes AlF o T R el o/ B
el ectri CCéIUnm ﬁfdham@éwf @Ml&%@lef am@tere(ﬂow%d@termmwal@@u?nﬁmunn tihis usettext

of the pegeant wavieaghi AbrdRadSnhe resonator mrror which transmits |ight;
the one at the Opposite end is totally reflective. OQUTPUT POAER In the

Cont ext r nyent i ene eco tted from
the. | asdie PEnB PR aum UGt ST R Remot o medt s S SeRTrte Trapnd
cont i nudeshnige effesipe certtiobef sapicsizejand hele geametyuadiesthbigpeerking dintad®, WifoOR £G8dy 7
PCT/ 1L01£ L4980, E,%Eégsﬁmgﬂ,cg@raw@ofggats%; of the present invention neans The

power of an individual pulse na pulsed laser. it is obt ai ned by di vi di ng

t he pul se,. oyl es t Ise width in seconds. T val ues
can be f@a‘glrﬁ%g{éé%]ﬁ‘ %eﬁﬁntﬁﬁtoﬁg“ feanspi- gk ity | % WQHMG¢
t he pr egass offgring high ppwerea Bisorifuisse r bath, Nortshemﬂmsmiueiﬁalwpl}catmhor t-duration

hi gh-energy | aser pul ses, at pul se durations typically bel ow 10

ni cr oseqpise &mfrncaﬁg coRRUMN S thaf pRRERIYnvBhtRnaRRahd e @&ﬂ-s@até allééii of
eXpanSI O%@ﬁﬁﬁﬁ%&’fl n the tissue gener ratin an acoustli c shock wave th

causes trigm ﬁ%’i“l”bﬁa’tnﬁt glRylar e f1e Ng glessilaner Sottpuerpenprevciash I’EIf’FFECT S
In the codbéxksa$. t he present invention nmeans Effects that occur from | ong
exposure durations at incident power |evels insufficient to cause danagi ng

Phot ot heyeip inahd @&ﬁéxt of the pFe%ergrhv@ﬁ\%éWeaqﬁ RQMﬁlrﬁlethr &Fﬂﬁ&fé@ur«%r&%&b&éﬁoﬁ’ fy the

total quantity of radiation sorb absor pti‘on).
PHOTC]VE'PE‘NPI"‘W chidefines Rpe facommendssafsiiaianrards foy elgeticahequipiadt An i nst r ument
whi ch neasures lum nous intensity. PHOTON In the context of the present
i nventi (NOIEEalm$heI eontpxa ot then dréeeot yentibre mebesTe mivarted, midior adurréntg bt voltaéss inngh

bot h wavg, '%gé +Hicle behavior. It has notion, but no mass or charge.
PHC)TOTHERIVAL E ECTS In the context of the present invention means The
damage nechanism for acute laser injury (i.e. for injury imrediately

fol | ow r%BJE%é%EDFé?“te#ﬁ&fh? aEﬁS%nt#WﬁntiOHmeamhea%ublﬁﬁénaﬁgwrffaer@ 'm%geat%cﬁrﬁw in
t he undenrbyghnan dptiss sgstehncr easi ng the tenperature of the tissue to the
| evel at

OPTICAL DENSITY In the Context of the present invention means Protection factor provided by a filter
(such as used in eyewear, viewing windows, etc.) at a specific wavelength Each unit of CD represents

a 10x increase in protection.

OPTICAL PUMPING In the context of the present Invention means Exciting the lasing medium by the
application of light rather than electrical discharge from anode and cathode.

OUTPUT COUPLER In the context of the present invention means The resonator mirror which
transmits light; the one at the Opposite end is totally reflective.

OUTPUT POWER In the Context of the present invention means The energy per second emitted from
the laser in the form of coherent light, usually measured in watts for continuous-wave operation and
joules for pulsed operation

16



whi ch damage can occur, and |l aser burns result. It is a power dependent
process (a function of the RATE at which energy is absorbed rather than
t he totalw@ozsssuty of energy involved). PLASMA In the conP€RAL00995¢e
present invention neans In |aser welding, a netal vapor that forms above
t he spot r C

descri beppﬁg Iﬂl%)z%&slgﬁ Ifﬁ%n&&h%%l éf%hé% 96& m%g@hﬁieaﬁyﬁgﬁg r\ﬁé}(glaﬂ 'Hﬁ\ﬁ rtsse { Re
conpl et ePyseddases.digs g%temedwbscew@l@a thelpal%wrgypw szmhemulsprw'dthe S@mndéxt'ype@l
the preseated AM B8BtdaoN VEBABK Egsivattst i on of the vibrations of the

el ectromagnetic field to a single plane, rather than the i nnurrer abl e pl anes

rotating RLevents o tical RISES i nt rfaces
bet ween Fﬁ@?b%gbﬂl%ﬂ |F£u¥r%T§ﬁ lthec | Ca?)f resettmve ame(a)rltjss r];sSs W|thatlt1e use of very
pol ar i zashastduration tusb enerayl pagr HUISﬁeat pYiss! cbzrﬁs)ms t\yecatllv belPw 1A oridrosspenalk., Significant

el | ipti camour€er &é@%reebsor@d atnwcza eeuaéxba,@toh%cﬁetmme@@é@ de‘ﬁa-a@l Areeoust
and P, t mponen as, zer angl e ULATI ON

| NVERSI oiP‘tCEWF}ﬁ*‘e at&?t’%e)?tm%f’a’tmﬁgd'ﬁf’@?g?ﬂcq'W@resﬁtj?tﬂrﬁs means Wien nore nol ecul es

(atoms, ions) in a laser are in a netastable state than in the ground state
(a si tuaPH@ﬁOﬁeléNth EEFECST&tnahmcm@pxaoﬂwﬂtglwrasattten\@ﬁtlcmtmeambaﬁects@mtseauofrer)t a

" popul at io%[; ekﬂ@)‘é@f@ AuRfons! ? insREd pB\f?er@éVeétmsuW:Jerm%JE ude d ﬁﬂoﬁﬁhe‘rrﬂm QfShOR
t here can 4

e no si ng action. 7 PCT/ 1L01
NS Tv. B BT Stieania OWER oL BRdaRk 9480l obiOGIE Frael R (e «
per squarae ofrabb@ptonpr square centineters. PULSE ENERGY In the context of
the present invention nmeans The energy of a single, brief emssion froma

| aser prﬁgbﬁ*@mﬁ‘Eﬁ%mQ%ﬁ%@ oPRO MLt invaiifaR nﬁgt@)tn RO A DHSH RRSL g?ets'lumnous

Pul se power can be several tines greater CWem ssion. PULSE TAIL |
the cont B¥&SiBf t he present invention neans Pul se decay tinme, which can be
shortened (by using a special mxture of gases) to allow for fast

repetiti 8BHOTONI lagercoplekisd shevprédentineentiorveearisein gtdntuod thebriynte elR@mEMEIMEGI of fight,he

context hylIBALRSCH phAEBLL00: IFANRoNIEN NG Flbglonigs the ef fect of a

shutter nDV|ng rapidly in ang out o amto "spoi t he resonator's
nor mal wto prevent lasing action until _a high |evel of

energy i E HQE‘- QE@EQM%EE FECTS Inytha RNt P& Be prespihvipentignaneans rTﬁ*ﬁI a'@"‘gesme"ha”'sm
r est or edfor @dﬂSlla@V\ﬁriJUIy t(tee feroinjugXximnadiateefopdvase Bkposive e IThe Gadiateanscidene at the

pul sat i ngur% e% %b%gtbb@'lrptﬁé ulnhgwétg tlgéu% P\E egsgq the t%ﬁer&Mreao(f%e(fPssﬁ)Q {o t?te Ievel at

electrooptlc tronic

r educed, Whigly dﬁ'ﬂﬁﬂ?e?a“(ﬁcc‘ffuﬁfs%@&{r s@@srré‘f}'t '%%POW@GPWP@%@Q@SWUMOT fhet he
cont ext QATE BewiEESRRYy id D66k RitheRBAN heBSthIGNEMBSS enbrBRint@dlidpnt ener gy per
unit solid angle and per unit projected area of a radiating surface.

RADI ANT EWIA 'ﬂwet &%teg(P 8ft tﬁe(%re%g?t IR%P{? g%nts Ih qas%P Evleoﬁg,geean?al v%%)rqyatt forms

travel i ng as
waves (| atg:rye th@(spoé)wgerertbejp@am wﬁﬁg[vlthdp%)netal surface Also used to describe the laser tube

(plasma tube, discharge tube) which contains the completely ionized gas in certain lasers.

POLARIZATION In the context of the present invention means Restriction of the vibrations of the
electromagnetic field to a single plane, rather than the innumerable planes rotating about the vector
axis. This prevents optical losses at interfaces between the lasing medium and optical elements.
Various forms of polarization include random, linear (plane), vertical, horizontal, elliptical, and circular.
Of two polarization components (so-called), S and P, the P component has zero losses at Brewster's
angle.

POPULATION INVERSION In the context of the present invention means When more molecules
(atoms, ions) in a laser are in a metastable state than in the ground state (a situation needed for
sustaining a high rate of stimulated emissions), a "population inversion" is said to exist. Without a
population inversion, there can be no lasing action.
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RADI ANT FLUX: The rate of em ssion or transm ssion of radiant energy.
RADI ANT I NTENSITY In the context of the present invention neans Radi ant
power, omMWObu3g44EXpPressed as em ssion per unit solid angPeT/@IowvIsShe
direction of the light in a given |length of tinme RADI ANT POAER In the
cont ext mWEﬁQJEFNS?ﬁeﬁ{he'amb@ﬂtdf%ldﬁ?ﬁ&%rzgﬁeﬁt@éﬂqén QlsufRd] Bhls V@é{ﬁrpﬂy square
avai l abl e per unit; the radiant flux. REFLECTANCE In the context of the
present T ér?f?c’d'ﬁrerfgaﬁ’{ge@ﬁe ratio of the reflected flux to the inci dent
flux, or the ratio of reflected light to light falling on the object.
Ref | ect i LI ENERGC birthe xantext ofttheprpsars @méntiomvents The emeqy f & lsipgle diriaf emission

radi ant gper %éer(R% C@bﬂ%ﬁ fbrl BREA pEYavRY ra?l#g fttﬂaeecont‘(MuBL}fk AR ABANSRE! fdwer can_l_l'fa_lee

wavel engt h. REF t'he cont ext present ‘1 nvention neans
change o?e"?f?'rt'&?ﬁEfﬁﬁte&habp%%'&“t“?rbn of any wave, such as an el ectromagnetic
wave, when it passes fromone nediumto another in which the 18 WO
02/ 3844 PRCH TALO IV t6€) 6&Hiextvaithe prebant invyntios nmeafd RwiendecaySiimg lwhighwhn bé bieorlessdi ng

i nci i | § 0 o]
weter. ‘é@gﬁiﬁ%ﬁ%ﬁ e §350es) [P ORE ST g 1 R B REL ik B lefy o
power, diM& he quantitative rreasure of the ability of an optical instrunent
to produce separable images of different points on an object; the

capabi | i @pwatcHrak ihegcotliestt ofrigel peberdlivelitior rmadels W hvak tiRamas tief effot @fbsj eiuitter
cl osely r%Um% @ ld gﬁpglﬁ of %r TbrS]eQW Segpoﬁf th 'r&'&hat %}%T@ee mgi]h?ovf rg\ﬁ\t of
S refi%ed K e

t he present

| aser cd%ﬁ"tgyac‘@@htl@tll m h*aj1 |§Yﬁé of engegy 'l3 @@r@r siiea gRnkPwse efdrower wheremrmali Qg
back andediereth to build up anplification under an external stinulus.
Em ssion is through one of them call ed a coupler, which is parti aIIy

transm WR%CEEV\E t he sent_inventio
scal e o?@“tlxeﬁtc use %onlr%(e?flt?]eeprﬁsep g'nve °n mea LI?%P@“ {‘? %(ﬂ‘l\/"%{?tl's))'g@tt r(]-ng'ou ?ﬁﬁ
t i t ani urfight$@lacEstSTRTEElEgSRIRIC) deqtﬂqetcmﬁmeemnomﬂotfqalheneQanesemaki pavenstaroredmesdns A

| aser WhmambBef b@sdsN8ed TBSlIRHE) aleSndez0d i d material such as a ruby rod.
These can be optically punped by a flashlanp or diodes. Soli d state | asers

also in ers t he el ectri ) lids to produc
M ont . GIENCE e o35 38 plelpit abipiof mirsb b s B e n gt pot P G now
uses. Tlanglermay perhait gwjeoied areatoba regieting suageear s.  The nost prom si ng
solid-state | aser uses a material called Nd: YAG which produces infrared

light. THASANTERNEREY!Ih @fLSIAEXt SoHD bt%gen(t PRERRA riddhSBRLGy FRRAFPLd RV hétion;
produce u m The green |1 ght can again

6
P equencyoeilabt B Sprateiaecam sl eisn Dbtk R PUORBITEEA |1 ght - at 266
nm up to several watts. SPECTRAL RESPONSE In the.context of the present
i nvent i cMADBENELWIKE he eipofresassiph oatraiswuiission of radipsiteserignl t o nonochromati c
light as a function of wavel ength. STI MJULATED EM SSION I n the context of

the presemiANTWETENSPIY RBRNSONRESN tibrédeBiThvdnBéh m&4ns Radiant power, or fiux, expressed

as emission per unit solid angle about the direction of the light in a given length of time

RADIANT POWER In the context of the present invention means The amount of radiant energy
available per unit; the radiant flux.

REFLECTANCE In the context of the present invention means The ratio of the reflected flux to the
incident flux, or the ratio of reflected light to light falling on the object.

Reflection In the context of the present invention means the return of radiant energy (incident light) by a
surface, with no change in wavelength.

REFRACTION In the context of the present invention means The change of direction of propagation of

any wave, such as an electromagnetic wave, when it passes from one medium to another in which the
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nol ecul e capable of lasing is excited to a higher energy |evel by an

el ectric charge or other neans, it wll Spontaneously emt a photon as it
decays t ovOhm3sdeT mal ground state. |If that photon passes P€RILO1AMSher at om
of the same frequency which is also at sone netastable energy |evel, the
second R ' 1t a.photon. Both photons will . be. of
the_sanergidvelbivge AfehE SHALER 42 cffre BRI CRi PR SRET v Bt i
manner ianothat evebieds aifdhwatet (col limated or parallel), and nonochronatic.

In short, laser light. TEMIn the context of the present invention means

A$br ﬁVi am'fs'l,(@uﬁuxlm TH %&E&@E&Bzﬂh_@%&?é@ﬁﬁﬁ%ﬁbrﬁ M&E@Lfe Reédg%gcﬁdﬂﬁa'ﬁ,'&gﬁé tié}gilatiﬁé'\d ape
(0] t he I KI N aser.. m AN L NT. 1 NI nu er o sShapes r uced,
Ut oo y/REds e o0 8PS ety il Rk So RO RE pePleti? IEHRER of Aferd sRIreT Shs.

I n genedbigct the epahllityhefr meking diRtivguishiedlectba rindividuah parfsoefugi rfect] Slosaly 8da@8u47

PCT/ 1L01ir@8R98r soledXdigih Gaussi an-curve node that is the best collinated
and produces the smallest spot of high power density for druling, welding

d cutt] i Vi ipto two. | b f i al licati :
o TR K5 BB LGRS
of the |lassercavitydiontajninghths lases racher pibe.nThewméroes redistrightbeapkrend fARANSMIBSION

In the copifestioPlindelsn BXERAimuiDY SEhikG8h iT8a385N! dhe DR tefiS callel S RASEAWRICR s
radi ant en_erx?%ll lts:s: %t) through a nmedi um TRANSM TTANCE Tn the context of
mean

the pres@h! s The ratio of transmtted radiant energy to
i nci dent radiant energy, or the fraction of light that passes through a
medi um ROGNEEIL Qi@ tha corfiext ofdh¢ presendnvériien pearsehscaleror éast Used tordsiins hddeess 06 S

of i ght4de asaluah K Likdlarglsment when the entire bundl e does not pass
t hr ough;man '%ag%gﬂg,r pi cture that shades of f gradually into the

background. VI SIBLE LI GHT TRANSM SSI ONl TRANSM TTANCE I n the context of the
present TPNRWTOR LABER & therentertBlife Piepeny invenire MepRind lageramiete the lasing madaim nat

passes tihacolgimateddl btichras aAabyarod UTiesetart baioglicalg pumpéd B flashznmidr iode: ISers es,
visible ététg Ets,erg 5@&%@{@3&8& Ig?e% %\satﬁg%us'e é?é&ncg%u%hwyo%gs %T%u@hghp%uﬁgﬂ&,e xt
of the present invention nmeans An obj ective measure of power, Inh |aser
usual | y sofiEstatedasers arqieo gieneivg fobmeglight peaneyses.dihisgegvehgide, overfthangxaiswrvepsam
Wat t s arﬁe&hdst)prdrl‘ﬁ@mgisﬂid%td@faeer uG?HW@Bféiliég@éﬂedmn@@. : ,lwhra,h Bﬁaﬁééé?fra}e@%ﬁt.i‘ﬂﬁd
power us [ ex e, . . tical) argan laser c ures
P ound 151 oGt sEY Eoueieh e TRl ergealot) W oSt orbloyars RE S L il AT

i nvent i d1I2meathe greendiaht ghmadaimireguendy 9peidddRowthfarmenid Gensvatioryie pregucedh light al |
radi ant 2p06s &, Rfto tRrplvEl r onmagneti ¢ spectrumis thought to travel.
WAVELENGTH I n the context of the present invention means The fundanent al

Comon. acd R MRESTE B e b e P 5o A Ao <P RerAL & Fas & 1 he

m cron, maferiahterneanecheematizright @earfinction)of wheelengtyst rom Vi si bl e |ight has

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.

TEM In the context of the present invention means Abbreviation for Transverse

Electromagnetic Mode, the cross-sectional shape of the working laser beam. An infinite number of
_shapes can be produced, but only a relatively small number are needed for industrial applications. In
general, "the higher the TEM, the coarser the focusing”
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wavel engt hs extending from about 700 nanoneters (red) through orange (-600
nm, yellow (-580 nm, green (-550 nm, blue (-450 nm and violet (-400
nm . WH P LY/&4F7 BEAM I n t he context of the present i nvenPCTOELOT®OIIS

Broadly, a |aser beam which contains a nunber of different wavel engths

col our t i.te. 1f, the am,i ass thr prism
b a1 11 PR A SAGRRTARBIRIE Ml e ety collfpBE M et e et Rt of L

of a si rRpwer denpiydprdrdingawaldirgrydisuttingr e specifically, a white-1ight beam
ideally contains twice as much red as green and blue light for correct

col our brEMOICNidsaaRo MRRRNAIEImS fof sl dpplidatisen® a single white-light |aser or
from two or three | asers whose beans have been conbined into a single

beam Lte-d jght, be r 2 02/ 47 PCT/.11.01/.0099 rimarily. used
e | sl FEAPRRCR el NN iopr i R e e R e

i nf or mati$ the peint whghalesisobegirist ut es an "equal mixture" of light. WH TE-LI GHT
LASER In the context of the present invention nmeans Many | asers can produce
a nunberrANsMmBSIBINGR gleltonieri@ BidipFasestiinehtion MRRHS InYoptidd, WRipkesabé BMbdidmSRsrgy S
desi gned(it@ﬂgrl ve a gé?od bal ance of red, green and bl ue wavel engt hs.

Usual |y F9(8 YUl @ ey onded for an RGB laser projector. (Some rmodel s

al so deliberately add yellow |ight for specialised 4-col our projectors.)
Most whi TRANSMJRTANGEs ér thegpatexipl e rirsantkinygntion mgars i« rajioeof tapsimided srdianhat

di ffi culdnefg9 tPhOSHHE RdRRt ARG orldrd] fRtRE c@fi%nﬂ&@& peREeRoOYH Smedigid to keep this
bal ance consistent during the lifetinme of the |aser tube. At present, there

fini h I h . i f
= Taser TERBERNGT 8 ook Bebe Prked FvartBy Reper b o2l G ngiten B PRPAIAPRl '
bal ance v¥®n tiireendieef bundlg does helrpags theepghl anaimags bspictiredhaiisbadeseifaraduelly intaghe

vi sual | yhaggld@tlngamount s. Since the eye is nuch nore sensitive to green, a
visual ly equal or "photopically bal anced" |aser has roughly five tines

o POt 2 iy oSSR BT IR DL e Sl SR
i nvent i Gihermrmust oAvipibledightosalgé tede eyetthatphsase tpeughld fiser. 85 dede ahihahb, aadpiidab

i ght i NeRsiincrdds e glbibR Mg RRbhGRAbsicHRERRANFuSKFAWgRs dirt and noisture. In
the context "of the present invention Acquired | munodeficiency Syndrone

means A |ife threateni di sease caused by virus and characterized b
br oakdoMiABF e Sater o HRRRE MigHiEn Ceehs At abFVS TRRRIT PP Tps Bl
st andar dsferse@nthée roptidak octpuit gxter,ofr difeegthr efse teset bazemt\iVelts brleecalel isedi ierd more
reducti VA i i i LCI r "

| ntert erponiort] S35, Hsh GBuRe ook TR b W S L TE il bon,
i nvent i dFPERERTYRES FHANNI TOWPOPBLefslectisd! PEWRE: i muni ty produced by the body in
response to stinulation by a di sease causi ng organi sm or vaccine, or

t r eat NENWAWE tithel tondext of thdgresqmit imgentibn mearesin wwulativar e ivibratibroa tbrin ©f sovestdnabyed

in the %ﬁaﬁguﬁdiénﬁ‘e&eﬁ%éFh%’eﬁéc??ﬂn%dﬁgtiégsl‘})g&n}n{‘ié91‘69 9Pgdepi ¢ dialysis

according t e et ogy o esent i1 nvention and therapeutic
responses are follow n result of the treatnment according to the

g as a | : .
net hodol YQYEIGNG TkInghe s@miext chiherressht inyaptimeeansnthextindsmepigb prgpary qidight-the
i nvent i dengfhgeitag ligho wave) euiich demanisesits edidiTinniontudlits bR®Easdfement (which is usually
: mnOglf%RPuthet%’ crgﬁ)dér%r thg%i'cl%ﬁ),dfhgsﬁanometer, and (earlier) the angstrom. Visible light has
wavelengths extending from about 700 nanometers (red) through orange (~800 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 individual laser beams, each of a single
specific wavelength. More specifically, a white-light beam ideally contains twice as much red as green
and blue light for correct colour balance (see appendix). It can be from a single white-light laser or from
two or three lasers whose beams have been combined into a single beam. White-light beams are
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In the context of the present invention Allergen neans any substance that
causes an Allergy, and/or allergic reaction by the m sfunctioning of the
VHC t ype WO 0238437 and/ or any conbi nation thereof. In the BOMIEIYS t he
present invention Allergy nmeans An i nappropriate and harnful response of

roact | ot BEieE I Pa PP S S SeilsE DTG bk ofer BRoRufblon,n e

pr esent WW%t'%ﬁsm@ah@I%@rﬁmf%ch alife threatening Al ergic reaction
characterized by swelling of the body tissues including the throat,

di f I ic ;JI WPHFhUGHm'%EhI IRGhe GMex'ti oz gédg8sent @HventioR rf’éaf(ﬁ@dﬁéh&ﬂﬁs%w €an braddoaea
cont ex 0 S ne Y, a Sta nr.es ness,
nduced MER SHEvSEn G bRt REE AT R DS heRt F dPueo e RARRLERER
freezes of resklgreen @spbhve eavelpratits. bigually NDasir imiafendaddon art REBAeser grojector. éS@n i ng
cell. I nméag éxéwe@a&ataa} aach,%um ﬁ‘g}“r@f& spéa*éﬁéae M%IoMerQ&&X ﬁh Vet Whit iR |48k se

ail

rotein nol ecu Int response to an
P Ry

R R e L AR S R RS RO L S
cont ext afl b heep thiss badnce rooesisterd rdung tHedibtincbeqfehel éaser Obd.| At- presedi, dteesl are no

G t ot oxi Gidg¥rdb M)gv\ﬂ@éﬁét wév@lgﬁé}ﬁs &gj%%ﬁ? ?rBE;orl]iom@ f&?%qgs%Pfo ljerb\éﬁeé?jt"llvﬂi%-@ﬂt" In

i nmune response I n g tar
vandur abardé'“% thi soxet-afer sy H@ar&@w?n ¥g aefined sftfen gs &Fhléf' ARPKItHEN @ hotametei of he
cont ext a&f vislaey G @s efouhtsy BIRté alie A isgmuafraams s@f3iive Wb gtarnce Vidualy, eqMaeor i N

traduced, Iphc%epnc{a I hgalar%%ggylaée h?g ?o%ﬁﬁ'l%?iesté % PIIVES MR Ged anc} @ gﬁ’\] |nt Qr]%elf ﬁWosF Xt

of the S nmeans
nmonocyt wmtﬁéafyéaser(sﬂmvamnvgpmm §60bs s dantritic cells), and various
ot her body cells that present antigen in a form that T cells can

r ecogni 2&INDOWihge e@fféxeesftth@ﬁreiemelnwn@@eméarismV;ﬂéHeiowglaM.ih phelparilel 8iakd Wl
(ANA) means Sfﬁﬂ‘ %c;to ody I %ed a?ﬂ‘f}% o gubs ance in the cell

nucl eus. M HDONE, xlfg @ pr T e fjloeﬁ1 Lg‘aérum means a Serum
that contains antibodies. In the con text of the pr esent i nvention the

ref r act i 0 thergatextaif theanregent igventia®) Aegiided imenunedafieiendy \Byndronie xneahis Allife thregfertindd0,

t hus whegischédBiusk§ by‘qwé ek Elﬁhré’ctér@@d b§r 'bFB%kcﬁdv@lV‘bfrlQe Ibb@wd ﬂnrﬁ@m\éed%bgﬁ shécie
getslocked @% {e d%{(%; ém‘?? | nt ern ng@\ﬁsfof 2] CZ

creati ngSpS i ghipe °"(f}9" 'B%%‘O'Pd?% o) P%@er?éefsﬁ BYe(S‘ 7Nt 1P iy of

i nvent i ofirusesrwhichgagsimtimrunelefitiérey pyregmres vitheus mtarferingAwithi th@mdmsxtamalrsurfaces
Antibodies that in terlockk wiwth and inactivate toxins produced by certain

bact eri an tHebohia®t of afat p@é’éenﬂﬁvetnh& Rdtigs @rﬂﬁunﬁtﬁ' H\%Qﬁs' R4 tAPRERAiX proBRRES by’a‘thle yegpoi d
organ in the intes e context of 8 resent Inventlon At t enuat ed

n
means o CsHReNBdS BRI PRpSeCPAnS TERIRE AOUEFoY PamEnt ASORIBAE of
t he pr egeeseni inveptidn wirerdinibloash tsi dirodsgtediim tberbodyparyin idoatio/frera tesboely #irogih opesrdons

OWN U1 SfdifRis according to the methodology of the present invention and therapeutic responses are following
as a result of the treatment according to the methodology of the present invention.

In the context of the present 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 Alergic reaction as an example)
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22 WO 02/ 38447 PCT/1L01/00995 In the context of the present invention Auoto
i mmune desease a desease that result when the i mmuune system m stakenly
attacked wne2/bsadi es own tissues. For exanpl e the Rheunat oPdT/atlonddsi s and
system ¢ |upus erythematosus aree auto imune diseases. In the context of

t he present i ti B an Pl r [Sm
conposedTon® sPUERbE e BEbE, M AR ' BRERES fisd” Bt AEAE SRR T
cont ext hpraptgezed rbéetefﬁltmq qftherfody HssBeasineystingl tee teogh diffigullies in dragthingdanded Suddﬁm
cont ri bukies ploBd pleBdur@mmat ory reactions. A long with mast cells, Basophiles

are responsi ble for the syrrpt ons of Allergy. (and/or Alergic reacti ons)

In the context, of sent vention smal | ite bl

cel | o ornaeeeg) of e RN in AR oo s S8l uTEaB B, et e

are der icgidntigen racbrior iwattnntth/tedamt eféegtlelyfreerasd gsll sespeanses.alending yahD §rgealtft¢m
source Ohe ARtlgePPdL&Hing £, t he context of the present invention Biological
response nodifiers neans a substances, either natural or synthesized, that

boost, direct ore nor ef ense

v er  erBiilS Sinifh o BPREert aioe ATDPIEBEnS R SHURE BT Mo e ach

t he contsextetedby Bivell prieseaponssipentantigenByiuthegs bapable gfbindiegts thehapecioantigenl | vi ng
organi sms or their products to make or nodify a substance. Biotechnol ogy

Ih ng I ugean HRCRRLIR e d?é&%nt |ﬁ@ﬁmrﬂMﬁtb6®LHéBer%%nt mn%édtéteertgtoﬂﬁew %@m %Qns
ybrido

ext of the ntio
s SOF e B Mo e al MertioAG KU e deotonta o Heh SRS Y Fopton dere o
t he sourroakestheal anduratdeltoadthdkshy ihmundesll ¢serteating efid mhinpealent | nventi on
Cellul ar immunity neans inmmune protection provided by the direct action of

the | MUYRg L&l e§t &fatﬁe 9;‘e§édt Hvbntioh QY 'Orh@né’ aHPLL%%Eéhé‘esth&U%e@% 3l &%) -

In the context of resent inven Chronosonmes nean physi cal
structur@gylsﬁe‘PH'@Z@eqylt SIMRHEP SYReer- hat have the genes. Each Human cell has

23 pares of chronosones. In the context of the present invention Cone A
group ofingfeneniestadfitye pregamt ingartio Ahtigen presentigacelsmeeand Bsedsdftbe froosoyalineageg| e

common a(fh ﬁéih&hwacrgéﬁ%ee 2 & §kfpd UQ@)EH({! {drBlEothd kY &R th%P;Ftla@e%t arttlgert e forB‘\ ood

cont ext i nventi on enent neans a conpl ex ser

pr ot ei nsth%md-@ﬂes Caﬁé?‘i%"r‘iz%onpl enent s the work of anti bOdI es. Conpl enent
destroys bacteria produces inflammtion, and regulates the imune

react i ons the2&niakx &Zhéiaééantmﬁéhﬁbln%{tiﬂﬁ@l%r dntibddygANANInexrts af adtdratifpde Sredted

i nventi op fanpl eqent "eﬁt] E&bgs ans a precise sequence of events usually
"D y

triggere y an antlgen conpl ex in which each conponent of the
conpl ement system is activated in turns. In the context of the present

i nvent i JR thesABIEAf the BseR IMYRRes AfiserurpmpanssrSesy kAt 59ty asthodet.ur e t hat i s

In the con text of the present invention the refractiv index of water is 1.3, and the refractive index of air
is 1.00, thus when light is coupled to a real time flowing liquid wave guide it getslocked, and relected by
T.I.R (Total Internal Reflections) thus creating a lighjet (uvjet) according to the methodology of the
present invention,

In the context of the present invention Antitoxins mean Antibodies that in terlockk with and inactivate
toxins produced by certain bacteria.

In the context of the present invention Appendix means a lymphoid organ in 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.
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characteristic for each antibody class. In the context of the present
invention Co stinulation neans the delivery of a 2nd signal from an
antigen- pyesmsfdeng cell to a T cell. The 2nd signal rescureTAlNg/005i vated T
cell fromAnergy, allowing it to produce the |ynphokinds necessary for the
grom h of additional T cells. In the context of the present invention

Cyti ki nes neans powerful chem cal substances secreted by Cells. Cytokines
i ncl ude | ynphoki nes produced by | ynphocytes and nonoki nes produced by
nonyci t €8 thegapterwt thgPrregaidnventipnAvetodmAB desgpse heesprsedtasitresu woan thgimmune
Dandr i tigystefIntistai@nR REdckel the BodibOOh ReldsSFdrexdbié the RAGurAgbig @ArAiB End Sisketic

| ynmphoi d_or gans. ndritic cells typically use thread like tentacles to
enmesh g “Fgafﬂ‘,e“\#%%af?‘ﬁa O'"Hpﬁgéjfff\égﬁe% T cells. In the context of the

present invention DNA (deoxyribonucleic acid) neans a nucleic acid that is
found iln thheortert| of e | reersntainuentina tBacisriuth enesap ra EHCreRCORIG . NoKigYY EXAEpRrEaNism
geneti C dombeded®t & SRgle Céll. MantREnIRBbactdih AR GL&Iase Aci d or any combi nati on
thereof) In the context of the present invention Enzynme neans a protein,;

d | ivi | | . th hem cal f o lif
g g e e e
Eosi nophinflammaéansreactiohs. tAelohd withdmest kélist Bespphileharairerponpitianior the sfrnptbrg of Alietdy.

chem cal(gnm%@gag&ng@r asites, and enzynes that danp down inflanmmatory
reactions. In the context of the present invention Epitop neans a unique

h K i ed .ant| ' f ich tri ,
cor T o paRATTSTIEH: Bt e RRJBRE 1 RoleyEedns arak oAt Bk ou SEeRt & e dnrins,
Fungus mefensesaAiseirhavn af B dynihasites,aheyr aré deiivied Ifrpmplranrivlarroweandvdegedaintoeplasma

or gani smgdiHAGke hosbhdeorHsaReNs, yeast, rusts, nolds and snmuts. In the
context of the present invention Gene neans a unit of genetic materi al

( DNA) tnat carri esﬁélhae directions g cell uses to performa specific .
functi o "R EME © PGSt &Vﬁétﬁnp‘?@?%‘f%fesﬁﬂ”ﬁeh@"‘ﬂ BEEnH A TRINFRsERe
i nvent i oratu@l adrt synihesized, htbatt batist edirzet, (G\VEEremeamal dmhurfee défanseat 8RMaginclude

reacti ong;l i t i . s attack the tissues of
t he reciqrg%rger;%( ﬁé%(r:l Jkglg?‘tlﬂ rﬁ&t@ﬁ?\%ﬁgﬁ?ﬁ%?&g&htﬁbﬁg%gdur es). 24 WD 02/ 38447

PCT/ 1L01/ Q0995 In the context of the present invention G anul ocytes neans A
white bl'BdRe eMext of the Biessnt JvaRian Lottt BAPey Al 1HStUsAtof dMBaiosansme rstthell | ow
t he cel lprédncidtgy@sike orinatddy @ &gatEnssBidtdvhxdlayyIndudpe secanisindhb DNANEhiquS (sligtpas )

or to prg%qé“&%"&i”%i‘ﬁ@gﬁ@%?&"%%éhﬁ&ﬁ “Neut rophi | es eosi nophi |l es and

basophi I'es are granul ocytes. In the context of the present
invention Helper T cells neans A subset of T cells that tipically carry the
T4 nar kdP tenepnieeofclfe @Fspat|investion: BRmnaEPvomeansesoiirispusolasatest Bl cadies of the
act i vat ivdges Yheoobomsin@arrbwaethk Souréast all bibod defis.i Ng many ot her i mune responses.
In the context of the present invention Hematopoi esis neans the formation

and devqh %”&;’Mex%f tpé 995@ent invention Cellular immunity means immune protection provided by the
direct action of the immune cells (as distinct from soluble molecules such as antibodies).

In the context of the present invention Chromosomes mean physical structures in the cell'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 the 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.

23



cells, usually takes place in the bone marrow. In the context of the
present invention Histo Conpatibility Testing neans A nmethod of natching
the sel iwan/dsggens (HLA) on the tissues of a transplant dPO®BILOLODIYSt hose of
the recipient. The closer the natch, the better the chance that the
transpl ant procedure will be successful "and will take" In the context of
the present invention HV neans (Human | munodificiancy virus) it is the
virus that causes AIDS. In the context of the present invention Human

| ococyt dn & ¢S of e AresgataindentiopPemplpmentirapsRdR aresng @ Precisef sqgyence rpf events

hi st oconRadil ridgbiell by @R bhit@n/aFibdBy Edabid/P KhicRbadh GRPbRInBbEhAIMDISHRNE 8siem
aut0|nnuge gés ases. In the context of the present invention Hunoral
|nnun|ty ﬁ% ﬁg "mune protection provided by the soluble factors such
as ant obodi es, mhlch circulate in the body fluids or Hunors, primarily

Ser um arid thelopptgif.of the presentdorentiont Canstantregipn meanst thatrpad of droAntipdy stotvee thatdhs A

Hybrid C@bﬂact@,ﬁﬁgtcﬁ@a@yani,b@y@g,sﬁ | ymphocytes with as long lived neoplastic
plasma cell or T Iynmphocyte with a |ynphoma cell. B cell Hybridoma

t f ti.b t
vent | O etk of BB reefi AR PE i DRty mEOT R osRsmtdta EhESR dRman by
the use aofigea-préssuiinggrell kil defhdbe 2glisighel (eseuss dhebestivadetiT adlkfoont nergiOlowing it

reduct i QS'pl'o@uJehﬁ‘e §RAPRoKRES n@deeéaeoforth@gto% &gmlﬁaﬁgxﬁten&he present invention
progannnaglo uilinema neans i's an abnormally | ow | evel of

|nnunog obulin on. ex present ipyenti.on Id

unt que dn e st P BFssE Dt Clihan PTogaaonrl PR SUSHOREY Sreunt o
dam cel IGellséJymlnasinalndé Igrplwokin2s prddice bB BrivFodAES Add HbAdkG@8 brobucet thg rrtooymtesd
of the p,gsERBlophdyention I mune Conplex (IC) neans a Custer of

i nt erl euki nes, antlgens and anti bodies. In the context of the present
|nvent|on | mune response neans the reactions of the imune systemto

for ei gn 'S HESPARESE thelptrlesﬁﬂté”‘@ﬁt‘ﬂ”e@&“dﬁtfc elfemprnebuhite q'%‘?éﬁ'ﬁ fgypd) '?rfh?rﬁﬁti@% ayd
means A ditess tympsoit grgand. iDaodtitie seltsdypicabyndseftyreaditke taptitsitd gnraeshsihtgeaeshiciOhéyen
t he antkg mtkecgtnk to a marker such as a fluorescent nolecule, a radio
active ecul e or an enzyne type, or conbination of the above In the
context of the present invention |nmunoconpetent neans the Capabl|lt%% of

devel opi'h§egrntertfhtiisereseaijpyration PA tct?exyé'e?ﬂue%tc a6ie) MRRNSA RSt acid )@t
| mmunogliohhd celesudmeansdathbiaig thy oafriet ar ge Rbaiseit) gandtie Cibfomsation| 6. KFEORNAAS

ant'bOdHﬁ&mu&a %ESOPQPHSé%mQ&mHmﬁe resent invention |mmunosupression means
A reduction o nresponses for |nstance by giving drugs to prevent

transplant rejection/s. In the context of the present invention
| nunot d&Fmﬁntﬂt%%@%ﬁﬁl'"V&ﬂ‘tqnl’f@axi“? MARSE Rretel: pradused by Hdng els that promotes

the chemical processes of life without itself being altered.

In the context of the present invention Eosinophil means a white blood cell that contains granules filled
with chemicals damaging to parasites, and enzymes that damp down inflammatory reactions.

In the context of the present invention Epitop means a unique shape or marker carried on antigen’s
surface, which triggers a corresponding antibody response.

In the context of the present invention Fungus means a member of a class of relatively primitive
vegetable organism. Fungi include mushrooms, yeast, rusts, molds and smuts.

In the context of the present invention Gene means a unit of genetic material (DNA) that carries the
directions a cell uses to perform a specific function, such as making a given protein.

In the context of the present invention Graft-versus-host disease (GVHD) means a life threatening
reaction in which transplanted immunocompetent cells attack the tissues of the recipient (such as in
transplant medical procedures).
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a toxic drugs or radioactive substance or conmbination. In the context of
the present invention Inflammtory response neans A redness, warnth,

swel i ng,wWOpzBsa47 and/ or |1 oss of function produced in respPOBELULOIIIST ecti on
as the result of increased flood flow and an influx of immune cells and
secretions. In the context of the present invention |I8nterleukines neans A
mej or group of |ynphokines and monokines. In the context of the present
invention Kupffer cells neans specialized macrophages in the liver. In the
cont ext 'Bftha ReNtpt ©F det PiepRNE dveplien L BRNWeqvies means A I"‘%ﬁ‘bﬂ?@@?tcé% filer witls egPWRd i n

t he | abapoatpng gofsn® chényieammgt amﬁv etdey ad eiheld hicer orgahénss (nokibeatypéd aedm&mrmr
cells. In the conte t he ent in i

venti on
dr anar | 1REPEENPET R piuse R aRERS rers i Naflfory R Ra0Res S PeSP R 57
| ynph n@té@plewmrmlocmeﬁ ext of the present invention Leukocytes and all
white blood cells. In the context of the present invention Lynph neans a

t ranspangide, coﬁdekmmeypry@n{ iﬂWénfaJ)dJHQ drivadel§ RlcbhLR suds}émhoé‘e‘ﬂé ot ndﬂﬁhﬁ@ﬁﬂrﬁ@
ues dr ai ns

body ti

per 10L017008be T T EEBH i bS cRde Aaibafik PEROR 6fYaIng PREPRoRCals

t he pr egeitrting maanothermibyngieapdnsesvessel s nean a body-w de networ k of
channels, simlar to the blood vessels, which transport |ynph to the inmune

or gans aﬁl@hel d&h@xttd?%ebé@%%{}&@m Hérﬂatbmes%qaéa%tthe%mxéa@n BAELESBbph &M SPEH&AN
Lynph nod organs of the immune system

n- sha
di stri bLﬂ'e E’éﬁagestHIﬁCSJbﬁSB?ne[rﬁ%rmﬁ"ody and |inked by |ynphatic vessels.

Lynph nodes are garrisons of B, T, and other imune cells. In the context
of the pn#&seguntexhefehe pesenfynvphiooyHisgo Peapsatibdityaldstinghmeansbh owthod ef Immtghingditec ed

in the Jdoypphehd ﬂ%@%ﬂ%h@ﬂé&u@%ﬁm%pwnﬂd&{é@antWﬂH&@ of fleeiReBRnt. The E|B§‘er the
context of the gyﬁesent I nvention i%é rY\gans mean he or ans of the
P @P??ﬂ“r&

i mune JRFENER Poligethe chanprbiRbing traes l??o?ﬁ'ﬁ?eéﬁf'd't and il ghe’s e ude t he
bone marrow, thynus, |ynph nodes spl een, and various other clusters of

| ynphoi dn tlies®atext e priesamt! inveﬂiseHl\Amdadsy(thnam inmuredificiarey oitos) 8@l is thebadrus that
consi derggsdsWiphoi d organs. In the context of the present invention
Lynmphoki nes neans powerful chem cal substances secreted by | ynphocytes.
These squbIe nol ecul es help direct and regul ate the i mmune responses. |In
the cont'@fte Gpterift the st '“YerN‘%'hF'P'B?P RERSY 5508 (ke inegng alp&ée"éﬁ‘d“%’é‘?%afl | e
i mmune celf bisd ihalstoaarhsatibitity testing. Somb e A @pesislsncpriglagnaititdedain atoimmune diseases.
antigen-presenting cell, and an inportant source of inmune secretions.

the contieye ceﬁte&tbﬁthe H&Hnuene{o%wn%mmMeaﬁsogpmmpr& ctuyn &emud% tr(é\/HS)

means a group gends control's seve aspects 0
r esponse? “R)Fl(ﬁe"é‘?éﬁ é%"hc"’lﬁc?é‘tqbeﬁ"e% dihich gissuiats & t%b%ﬂylﬂuﬂﬁély“”'@%rﬁl Ps{'ma“ly Serum and
lymph.

In the context of the present invention Hybridoma means A Hybrid cell created by fusing B lymphocytes
with as long lived neoplastic plasma cell or T lymphocyte with a lymphoma cell. B cell Hybridoma
secretes a signal specific antibody.

In the context of the present invention VOCs reduction means reduction of volatile organic compounds
by the use of a flowing liquid wave guide (could be used also for TOC reduction in the same principle)

In the confext of the present invention Hypogammmaglobuilinemia means is an abnormally low level of
immunoglobuline,

In the context of the present invention Ideotypes means a unique and characteristic part of an antibody
variable region, which can dam cells serve as antigens.
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In the context of the present invention Mast cells neans a

granul e-containing cell found in tissue. The contents of mast cells, along
wi th thoseoet3dsasophils, are responsible for the synptonspPof/laitioesdgy. |n

t he context of the present i nvention M crobes nmeans mnute |iving

organi s i Vi Ius and I t ext
of the gﬁ ehseenﬁte%{%\f/g’% I o(rélrgt‘]e "S&ES’Br'mmH. sﬁ%mp'exg(&g g US% ﬁergaHF géso(rgnt'

ani mal s.andgntidediegont ext of the present invention Nblecule nmeans t he
smal | est anobunt of a specific chem cal substance that can exi st al one.
(The br eame&oﬁekt%mber&emnmﬁeﬁﬁda Iinbiin€RBISINEd e tAd REBtohS oft the FihRUME Qydtdrs to
charactq i q?%%gule of water, for instance, reverts to oxygen and
hydrogen? IR Tontext of the present invention Mnocl onal antibodies
mean anti bodi es produced by a single «cell or its identical progeny,

speci f i dnffisr canteyt olethe RrrsPRfanveniion Immupeassaomedisnilitery usiog spihorips & igedifieand

ol ecul efiantiPB@etnoal oash tHéOemn&ﬁi ag finkd 1B\EAMERBY Sich iis LHRAISEEN nBRRLIE] & fagiNd

i ndustry. 27 WD 2/ 38447 PCT/ 1 nocyte neans a |arge phagocytic
white bidSHE 'E%‘Fq”evﬂﬁiaEﬁnzyWﬁ&% I?rCB'Pi‘ 'B?t?”t"fgbﬁgo"gdevel ops into a macrophage.

In the context of the present invention Mnokines neans powerful chem cal
subst andeshes eontext efl they presemdusnios lamtinpeempefshtigesns hewpalgidy wbkevempingcan es
hel p di rigmlunéfedpdnggul ate the imune responses. In the context of the
present inventi on Natural Killer (NK) cells nean large granule-filled

| ynphocyt a ke on tunor nd. i nfected bo The
o a5 st ot Ereg i Eon TP okBRURER et RIRINGT D RistA G EgHes
r ecogni zésodpew & antibertiesgens. In the context of the present invention
Neut rophi | .means a white blood cell that is an abundant and i nportant

phagocytig inel d?)ntteﬁeof GRS BNt Bflerﬁlgr?lnﬂﬁlﬁr%%esklel\{ %Ehsoﬂ r&d el & tl%cll'nqﬁnr@g@éf@es
| ar ge, nat ural \F;Y occurring nol ecul es n‘Pose chem cal building bl ocks

known adOTRANERPY Gwag dpR é’reA’F%ttWEP'alE‘f'i’? nucI ei ¢ aci ds, DNA and RNA.
In the context of the present invention OKT3 neans a monocl onal ant i body
t hat t arlgtiesontextwf the Presettlirsrentioh timinheotaxgies @xbonotlonah entippdysimiked to ravaiural toxins,
Qoporturytéh&&rub%r@g&b&me@%ﬁﬂénc%r&mbﬁ%b N in an i nmmunosuppressed person
caused by an organl smthat does not usually trouble people with healthy

i rmune s%?tems tﬁ1he context of the %r esent invention Qpsonize neans to
coat an r&a?ﬂ”%ﬁ’ﬁ% fi PEETEMOBYRNEY BHampdnny I rethente PRt ﬁedé’Sssayaf’Bthnﬂ’@'“F't
pal at ablpaint andidrdape of fuedtion prodtided it mapaet toohfettios ap tresendt of meendaddnodqasarids m
means ar| "g}gkgh,q%b Eé”glaﬁl@sécmt, In the context of the present invention
Parasite nmeans a plant or animal that lives, grows, and feeds on or within
anot her |living organism In the context of the present invention Passive

i mruni t Y0 AR AN e Prepeid dnventing PrisrRukies mearr\fsf*emale*f group of lymphokines and

monokines.

In the context of the present invention Kupffer cells means specialized macrophages in the liver.

In the context of the present invention LAK cells means lymphocytes transformed in the laboratory into
lymphokines activated Killer cells, which attack tumor cells.

In the context of the present invention Langerhans cells means A drandritic cells in the skin that pick up
antigen and transport it to lymph nodes.

In the context of the present invention Leukocytes and all white blood cells.

In the context of the present invention Lymph means a transparent, slightly yellow fluid that carries
lymphocytes, bathes the body fissues, and drains into the lymphatic vessels.
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anti bodi es or antiserum produced by another individual. In the context of
the present invention Peyer's patches neans a collection of |ynphoides

ti ssues wODlBs44T ntestinal tract. In the context of the prPer@EmL/0IIMenti on
Phagosites neans a | arge white bl ood ceIIs that contribute to the imune

def ens eslnlﬂ{e cong?thotf 'th%?)réyeﬁ:trug}%ﬁﬁon(?n thg xt SPt‘"nle @rg?(? gl %,ntlﬁg {.%lrg%af a\yetsigﬁcﬁ 8%“ "

t he contex Sent I nvent t on Prasng

pr oduci ngpdy-uide rteﬁmr ofj ehesnelp ssimifan i Blectécpqd vesgela DD/ tBBappTt mmﬁ 11@@/100@96 I n
t he cont@?éns%dtnlﬂﬁthabpgg@ﬂbam_nvent| on Platel ets nmean A granul e contai ni ng
cellular fragnments critical for blood clotting and seal i ng of wounds.

Pl atel ets ,al so. C ibute.to the i ne res onse he cont ex
ot asent MATLERGEOS Rt el kM Bifiet FERR BERY boabr DR Ees ot 2 pirhs ¢ o
or gr an&l/lsf@mytd@glbutbdl viidedy honupleout thef badh eangrlialsssinty lymplaticivesselr byrepmsodesaans an

or gani ¢ &HRRYIGKS, TR Jdikr pim@icagaci ds.  Proteins are one of the major
constltuents of plants and animals and human cells. In the cont ext of t he

resent ventlon ot 0zoa, neans roup of one-c

i oh cali B e o i ereab e ion Futhiariy Thateral AhiE rokAur R radndts
types) |lpmphei gganserd parbmpimd ingheisenine defeesesi on Rheunat oi d fact or neans an
auto anti body found in the serumof nost persons with rheunmatoid

arthritignd d&ntrebt%f ﬁﬁrﬁ&éﬁt uQ/Bnﬁo'ﬂ@_yrHB}%‘&ﬁ&éadsWe%ﬂttHe‘m?e{;ﬁ%l%r ﬁ@nﬁg%ﬁﬁé’f’cgﬁs\ﬁ%r@) a

nucleic acid t | sm an th

Sore cel IEPEHES fetisbpi0H Carorpade Toex Bt BE borhE=Egh hiios hPh Mes: S1ES: 1
t he contaxtvacdust dteerprusendf lympterit tissne. Sthawdovg eresset bhd lympaal \@aselsotant di be

di verse Q94084 Wn ﬁﬁ(% aishat  have the capability to engulf and destroy
foreign materia tissues, or other cells. In the context of the

pr esent | nventl on .SCI D mouse a | abor at ory animal that, |acking enzy
necessar e X thsPresent RYATHEN KrwheiResimsans powgsiul %‘&H"%b&{bﬁ??ﬁ?& 3?95?"6"' By
nodel of lyhprecytesrihedersolubie noytiesrhelipwieset anajregigdthainirhuretesongs) | s or
tissues. In the context of the present invention Serumneans a clear liquid

that sepgrat &'ﬁte;(%&?gﬂe; Esehl ﬂ%tl%@lgcroﬁﬁaﬁéssm@énl T’?% L?{xle E‘t}ﬁ"ﬁ% JeL | HaflSots

retains any anti s that were prese e cont ext
of the p?se%é?ﬁmtierﬂ%?ﬂrinarPh%’&%tPeabe’FﬂSP'ﬁéer?rﬁ'ﬂ%ﬁ%ﬂd@f‘q’ |a5éme<gﬂaate§%lé€§eof("smvm
means A sekiefignst hr eat eni ng condition in which infants are born |acking all
mej or immune defenses. In the context of the present invention Splin nmeans

aly r'rpholln %eq,rogf'égt df the pp&eﬁt?rﬁgﬂcﬁeﬁhaé%ﬁ\ébtc%{mﬁ%ﬂﬁi tK gém?lé X AT ré)% Fo% gff %e'ﬁes

i Mmune system activities |nven

cells rreté?‘r' RIS STVEFhPIRGFEE 19T HiRlIMBHRLESRAERe. MH éef@.ﬁérqo%@r Se'fFWé"kaér?@ adofbow
is richdes.stemcells. In the context of the present invention Suunit
vacci ne neans a vacci ne that uses marely one

In the context of the present invention Mast cells means a granule-containing cell found in tissue. The
contents of mast cells, along with those of basophils, are responsible for the symptoms of allergy.

In the context of the present invention Microbes means minute living organisms, including bacteria,
viruses, fungi and protozoa.

In the context of the present invention Microorganisms means microscopic plants or animals.

In the context of the present invention Molecule means the smallest amount of a specific chemical
substance that can exist alone. (The break a molecule down into its constituent atoms is to change its
character. A molecule of water; for instance, reverts to oxygen and hydrogen).

In the context of the present invention Monoclonal antibodies mean antibodies produced by a single
cell or its identical progeny, specific for a given antigen. As a tool for binding to specific protein
molecules, monoclonal antibodies are invaluable in research, medicine and industry.
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conponent of an infectious agent rather then the whole to stinulate an

i nmune response. 29 WO 02/ 38447 PCT/ 1L01/ 00995 In the context of the
present wW@esd4eh Supeanti gens means a class of antigens, PEalou@®99§ certain
bacterial toxins that unleash a nmassive and danagi ng i nmune response. In

t he contgext r n P || f T
Cof SO R s BGRE MLl BT RUR SRS wlo ek RalBRIS Buatofl ]
cont ext madcraphadr esent i nvention T ceI | s means small white bl ood cells that
orchestrate and/or directly participate in the i nmune defenses. Al so known

as T | ynplircathest oftthe pressrt ifvemon Mddkinds lh%s ﬁofh)éﬂ&l%h@ﬁidalssﬁsé’tﬁceé yegpdhiekbynes.
In the conte t of the oresent.. i_nventj.on ans EI’I mar%%l rrph0| des
a tu

or gan, hm(fﬂ?c i aﬁ% ?’lcrsrthagev?h rhgsel' SW h“88‘§ “ées %Pl?'ref; e t he
cont ext fe$p0tl$ﬁé present invention TIL neans a turmr Infiltrating
Lymphocytes. These inmune cells are extracted froma tunmor tissue, treated

i n | aboriat dn@Rofltee bx@h@ﬁtrﬁ@lntaonmtdretm@ra(w?ee@aﬁéaanérge yRantiBSI&&0Rh Brokytes

t he pres i nvention TisSs S

H st beorbRI6 T PRl AR g et BB A et Sspatlib Rl tesaess oetipon
Tol er anosthautditshbavingfto resngrezeppegiioanégenso a particul ar antigen or group of
antigens. In the context of the present invention Tonsils and adenoi ds

means arg s cEHnQeBH SR pRYEt ifR S MeuBbphil R Qi hitk ibkal €21l Hat Bl dnhsundndl8ndf
the throat. he context of the present invention Toxins nmeans agents

pr oducede?f‘aB %{WP%CVE?nd bacteria, normally very damaging to manmalian
cells, that can be delivered directly to target cells by lionkiun gthenmto
monocl oraltheaonitéx dif dise oresént ipteotidnnBeclei¢ @cits enccontagd, refurallyeocpurdsge nolecules

| nvent i QRmYa&aioREheR@NSuIfinG BBSsANGH 4 1RkIe6HR1BE ANER A RodGTS 6f rﬁt‘é@!&%ﬁé‘ttﬁ\m

froman intectious organismby stinulating an inmmune response (but not
di sease)a“fjﬁNﬁY ot ect agai nst subsequent infection by that organism In the
context of the present invention Variable region neans that part of an
ant i bodyin $iercastextoéthe pagsent diveition OKTE oreansiz mamdddoeicntibaly #rad talpets. mature Thoells.
context of the present invention Virus means a sub-nicroscopic mcrobe that

causes 1Al fig! Lo off 4RASFeseht YivenC BB BRERIUSECRR! dhehih IehVirhguelih San I 1

t he context of the present invention Libido- pranic a state of 1 ncreased
vitali tym(fwn%sumrﬁeeaaﬁraorppeﬁa? by B Qr9PRisHERA Sogs pefiusyslly tr&t‘b“étp%ftpéeswttﬂ hedity e
vitalitymnmuossystees. states in which the body is tuned, and the inmune
systemis at rest, enpowered by biological traces of specific origin, and

nature. |H'ﬂ*ﬂé ngté{g o *tr% p%gen\{\Qt\gg{lo?@éégonPg%e]a'nQ]té U392 Fg%ﬂété\a\b.thdéht‘ﬁdué&gvced

as a resul bel ng t uned [or refer ence systens In
body complement proteln so as to make it palatable to phagocytes.

In the context of the present invention Organism means an individual living thing.

In the context of the present invention Parasite means a plant or animal that lives, grows, and feeds on
or within another living organism.

In the context of the present invention Passive immunity means immunity resulting from the transfer of
antibodies or antiserum produced by another individual.

In the context of the present invention Peyer's patches means a collection of lymphoides tissues in the
intestinal tract.

In the context of the present invention Phagosites means a large white blood cells that contribute to the
immune defenses by ingesting microbes or other cells and/or forign particles.

In the context of the present invention Plasma cells means a large antibody producing cell that
develops from B cell.
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aren't over |oaded, and thus a state of inproved feelings is induced, i.e.
a libido-pranic state. In the context of the present invention
Resonat i W@02/884teans a state of resonance created when enR€TYLO1®PIYNI gh peak
powers is being applied, projected into, coupled to, or are being generated
into biomass, such resonance is subject to the expansion In the context of
the present invention ration, or density of the holding nedia, or nmedium
the termrepresent a state in which Iight and sound, ultrasound and

mechani clBIthe GRREXSH {eipersaRinvantion Firielels mearA geadle cPRiginias gellizn Baomgnisesiinghint e

whi ch whisitbdsotdttihg ahe Sedliag\efavouhds. PraRSetd 4180 doRdibute eiad inresenadpemseof el ement s,
organs, or cells of the noxious species, and could identify, or recognize,

separ at g, gl?eox{?Etew itld :}?gée'n%/ i ne[%tlondli’lglﬁée)rﬁée%trﬁeang Eho\ﬁ{fgrr S M%@I’)ﬁ leﬂcf?etgg%?%¢eg \C/’Fe he

context o rese I nventon erns 1 n

t he unde@@@%ﬁ%@ﬁg of photochem stry the speC|f|c cont ext have been

sel ected for benefits of clarity and famliarization. Physical Constants
of i nteriasie (tdmeul 6frtI@e/br@£énh't m&é]ﬁoPPQiéMéhﬁéEn§ tah wrgmar@mgamatnadmb upyfrB@inodédsue

Units 24 e. 90 el ectron e

1. 60217%@@%% %@h %1 org ctg%ns é(tf ?a%ﬁ’ agaé’&g’ﬁkfﬁ gr( eﬁﬁ) J s Boltzmann
constant k k 1. 380658x10 ( J K (-1) Avogadro nunber NA 6. 0221367 x
1023 nol In thejpniggof B’Grpéﬁtsﬁﬁt'mﬁn ndPrefezpa Megn$ a groyp okone=celed grimalsfew of, which can

Char act edausd H@Bardesbasghihcladish aasHLIH sRE PR BsRikAESS typakes are herew th
included: In the context of the present |nvent|on Pl 'anck Law of Radlatlon

means | ”mH%e oﬁt%)r& eset]it lrﬁ/eﬁ)tf ?Q%re]&m?tmgya% H on ds e}n a%Ec;taglw gg/Zoungge gEeryp of

particle and wave Sperties.
ener gy m?ﬁﬁe@rm)Wltam@Uy@tmdﬁ%mt’@ frequency and wavel ength. The connection
bet ween these two properties is enbodied in the Planck flaw of Radiation

31 WO 02k 3I$é16<7nté§g5f ﬂHeoﬂré%Q%thIBn tdm Qéiélc @kid} BenuBleRSRM th!atnl‘é%ﬁridQH the

Photoche e cha t entl

n t o COIRPERT B Aan B Rilfbe Shoutk PR G eaier Ak ahFet MeyBhere o™
PhotocheﬂWQM$y is 100 - 1000 nm Light photons wi th wavel engt hs | onger
than 1000 nm have a photon energy too Small to cause chem cal change when

222 ;)r be?ﬂ gf&”@)g%ﬂpéf(lﬁ@ pl‘é/!;éﬂf' m‘#@M@h %@%h@er%?l%rﬁé‘égﬁtahﬁﬂg t?agglvgl’}b r@fb\ﬁgs gpcemlﬁqgt
i oni upt i ons i St
r adi g%ll dﬁvﬁwgr‘??%atzbar tﬁﬁw& af‘ggqaﬁ«gy %%et'gi'l mat?rf"r&t ARAAiSFHESQ" OBET $3li® pr esent

i nvention photochenlcal wavel ength range is divided up into bands with
speci f i dn Hermestedf tieweasettélveniion SEIR meussonialeoratoyfanintabthpt; Esleng enzyruenedessary
Spectralg rf%'ﬂﬂﬁ%nQr‘hm‘uﬁé 8YsBM of 1 SNOLAE BE InSddr Mo EABSe! 0P theMRimah FihEad sy@fent he

r nt inven
present when ?njetcted with human cells or tissues.

In the context of the present invention Serum means a clear liquid that separates from the blood when
it is allowed to clot these fluids retains any antibodies that were present in the whole blood.

In the context of the present invention Severe combined immunodefficency desease (SCID) means A
life threatening condition in which infants are born lacking all major immune defenses.

In the context of the present invention Splin means a lymphoid organ in the abdominal cavitx that is
important center for immune system activities.

In the context of the present invention Stem cells mean Cells from which all blood cells are derived.
The bone marrow is rich in stem cells.

In the context of the present invention Suunit vaccine means a vaccine that uses marely one
component of an infectious agent rather then the whole to stimulate an immune response.
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Range Nanme Wavel ength Near Infrared 700- 10000 Visible 400 - 700
Utraviolet UVA 315 -400 UVB 280-315 UVC 100-280 Little photochem stry
occurs i wohz3fear | nfrared. Except for some phot osynt het PCT/Maatesa. Wi ch
are capable of storing solar energy at wavel engths out to 980 nm The
Visible IFlalﬁ@@oHté(t %PEH&' ;?rEQan@&'HlblY %u&éﬁ’ntlgéﬁg%%ﬁé’@ HES énﬂg&@eﬁaucﬁhgﬁe&%lr@nd

al gae. es can underg ot ochem cal transfornations ensel ves
or sensﬁ%c%@a'lt‘@%@tte/ HalegsH aghasaive ﬂﬁﬂp%‘ﬁﬁp‘ég‘mrﬂ)ﬁ?tre%’f’%ﬁfi es in photochemnistry
involve the Utraviolet range. The division into three sub-ranges [ UVA,
UVB, UVGh thes cMeﬁthecbradehhmtzehﬂomBrmmesssk‘i‘ Tels measi 4 sukiskyoft D cellstthatviliol et
light. T the skin that lead to sun tanning.
The UVB %ﬁbwééﬁﬁaggﬁﬁﬁ&ﬁﬁﬁm@ur ni ﬁ% ggnd is known to eventually induce skin
cancer. The UVC ran is extrenely dangerous since it is absorbed by

pr ot ei ns'" YENGONIEYHOT Pﬁﬁ%!“tdfa’ﬁ"tl%érdcet”ﬁ meang shgl ‘&‘P'ﬁeo‘?‘&Od cehzimhgt °r6'éﬁ5¥rat8@a‘ﬁ"ﬁr
The UVC dirattyeattisipsterie therimmutaddfates. fésog@nwh s daymphanges, thel meeprodesseal i éey

ef fecti vg &angg%q%mw Jacteria and viruses. The Vacuum U travi ol et
range is sor "all substances (including water and air). Thus
it can onIy be transmtted in a vacuum The absorption of a VUV photon
causes dRdeotonisst &f throPrgsest Eygngion Wé?eané\?éﬁ'”laﬁ’dwwoﬁ%%to&% Right | 'ﬁ the chest

wavel engittete T §mphddpRproifclatdamtimatu@. capabl e of splitting the H202 nol ecul e,
no photolysis, or proteolysis occurs in this wavel ength regi on because H202

does % tl%%ghtgxt ?th@?ﬁ%gm %ﬂtl};ﬂ% LOrL1 ns a tl?'nér Tl a'tlh%wpﬂﬁéﬁ QOT Hrh‘d 2 cells

i|lustrates the firs otoc em's Tem cal

react i orf"e &xirapied fiem @iy disgepratasiin wbesatoryi 9@?\ f e'in@cﬁﬁwtb% uancgzoamt 02/ 38447

PCT/ 1L01/ 00995 In the context of the present invention Coherent and

i ncoher dnthel dogBkt ofba Presbht@iventDa UTseGsStyploEMedrd (s M O.MNGeA Histbpmpatibiliel Tdigig be

coherent éﬁll emtted photons are in phase with each other as they

pr opagat e i ncoherent (all emtted photons have random phases). All

| asers emt coherent radiation and usually at one wavel ength. The

di sper silBie apnigerqy thenpipgentigvankielt Telerpres & stafe ahMqneasaPsines togt Panisylar antigen or

ori gi nalgrélipaiestensas it propagates; the light emtted by all other |ight

sources I s al nost al ways i ncoherent. Mbst of these sources are, either "hot
" sour ces

el errent "|n Ouc!o%?é%t cgf?heg?rESﬁq %Vérﬁg? [?‘grrsﬁ nc|t acjeng F n}earbsf ng B eoromlgenq In?,'asgl n? 0 on

SuoT 88 cent he~con
P0| nt sdﬂﬂ@@@,tlsmﬁé elmeghrcie gidtg best. have finite dinensions (e.g., often a
cylindrical shape). Em ssion fromsuch a source is difficult to treat

mat hematih @l doytextlof thb$ares§mnmmoamoxxh@memageﬁtb9ﬁ>aucseatwqb%ats@d Badiétlal R&Gmb@N Of
pOI nt sour s, emtte

POi N SO oot ' aSahlcold B kol SR Bger BRL AL RAYR b B

monoclonal antibodies or lymphokines.

In the context of the present invention Vaccine means a substance that contains antigenic components
from an infectious organism by stimulating an immune response (but not disease) it protect against
subsequent infection by that organism.

In the context of the present invention Variable region means that part of an antibody structure that
differs from one antibody to another.

In the context of the present invention Virus means a sub-microscopic microbe that causes infectious
disease. A virus can reproduce only in living cells.

In the context of the present invention Libido- pranic a state of increased vitality (i.e. the word prana,
pranic means vitality, or states of ample vitality), or such states in which the body is tuned, and the
immune system is at rest, empowered by biological traces of specific origin, and nature. Libido is the
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In the context of the present invention The Terns and concepts associ at ed
wth the em ssion of tight, are herewith included for clarity of

expl anat ivod0zssd41 0 sinplify the understandi ng of the net hpdr/mfolioh®s present
invention, especially wherein photochem stry is involved, or photochem cal
pol i shi t he pr €9 h on
The 11 one"sBl @ inodhe s S5uPE BE3R0) BEISREL SO @bl RICHERIns THEBbYy

t hi s Seadrengmvertlopsed.and Suys atstatansd imprpved fepdjosiivinduced ieca tﬂ@@wramstetm S em SSI on
are defined and explained. In the context of the present invention Radi ant

ener gy ne&dsontBadr ﬁhatpre%@ﬁﬁr@)ént(o@)Re’b@naavuétiahaianammof edsohdnde ardbted Whes bidigy( J)

froma s ver ven r t.i,ne t he context of resent
o e ok et BbYRE aRTid oited b ounitdhol 87508 BEhE Kbndiied 1 HETRE
rate of suetdieagranemiesggjedto theextansioninghe cqnéaxkef tilapresant invendion ratig, [or density of

directi qps h&&‘n@n*’etlighér r%@diurrﬁethe 't:é?ﬂ‘n r@iﬁ@é’@ht 8 stddB Wi Ryt alﬁtP%tInd Ofiltrdd8ndSEHY | S
3-842 x 10 | d i nclude all wavel en \flfﬂghm\'é‘ ed b
g

The. SourENaNGhetEr PSR HgpRy TEStPIErbant FHES VERBh

i nter estreSooalmeottlhnelaetm indivigual Fesonaxaopélemerts, osahs,gintcelisoai ticenadeue s@mgarwbed
for uItr e e f nin the
200 - Mlh%leﬁtlw rog\%?% é’@g%?a’éegsorran\ﬁ‘?%cﬁb&%ng ltéa%t% %gef b%egtg%ggg?ﬁﬁé %ér)tventl on
Radi ant Igower effici encg means: _The radi ant power effici encylg\g') ,

def i ned " dhecsontep of thgypiegent inventiop dhe jgiawing fesms pelded f9dmerove (e 5ﬁta9<?m%9f WO
02/ 3844 phetadieiiddd ARQ:P8E&fic ddatkikidabe badntstiacted foobenekts iof darityariganitarization. r

Radi ant em ttance or excitance of a source is the radiant power emtted
from an ource. In the context of
the pre F‘hg&&%%@s?té@rf u%@lﬁgtnt[(ﬂﬂa\&c{?%ﬁyf’@&%@gﬁsst& Eif'ﬁae%r adiant intensity (1) (W
SrA(-1)) is the total radiant power P emtted by a source in a given
direction about an infinitesimal solid angle. Radiance neans: Radi ance (L)
is defined as the radianf power d2P, enftted froman infinitesi mal arlea dA
of the somcoestarwrface i nSamigdiven direc ‘i/ahue about the galnitsl angl e di,
di vi ded beth DT the—sotd artgl e—ch ) and—the—ort llugui"lal pl uj CbL ed—arda. The

emttance i nfinitesimal surfac dA |1 3 gl ned by
integrating i LN %ﬁherl c polar coord %g@ggﬁ%giors the hem s here of |all
out war d- bound di recti ons|above dA. An isotropic | ht source is defired as

one in whil GhaoaEn elgellofnceel i s uni f or m plgd21 513Xt§$ ®ard directions. Terns
and concepfs associated Wth the recei pf of Tight Wien|lTght 15 emtfed
from a soBRra@ekcoanktantadi at @s out ward at tdnezwpmdnoqimj i ghts, when it inpinges

on an Ob aet t+ A afl ot ad tralmcm +t+ Ad Ay ~Ahodrihnd Thoro arle
J L9 LY TlCl_y B YA "CT T COT U, T Ollolll LLCU UT AVSUYUT UCT U, "rcTr o (@8]

several t e LhAL At e Lo the Tecel pty phedibahbon | sk (1)

Avogadro number NA 6.0221367 x 1023 mol (-1)

Gas constant R 8.31451 Jd mol (-1) K (-1)

Further Characteristics of light and context explanatory notes are herewith included:

In the context of the present invention Planck Law of Radiation means in the context of the present
invention:

Light which has both particle and wave properties. It is transmitted in discrete packets of energy
(photons) and yet has a frequency and wavelength. The connection between these two properties is
embodied in the Planck flaw of Radiation

31



Fl uence Rate neans: Fluence Rate (E) (WMA (-2) is the radiant power of all
wavel engt hs passing fromall Directions through an infinitesimally snall
sphere ofwa@pw3s4secti onal area d, divided by CM Irradi ane€T/Diga 8995

I rradi ance (synbol E; units Wm(-2) is defi ned as the total radiant power
of wavel th n nf ment of surf ar as
cont af niffa RS B I bradht bR b BT vl Bt Treatlr A celidPare
sone i npveseaiiovepitimit s regardi ng characteristics and di fferences bet ween
"irradiance" and "fluence rate": Exanples: For a parallel and

per pendijg We%h%xtloﬂmb%ﬁéébntmﬂ/éﬁﬂon maé u%&bé\/@reﬁgth Pdngk &f ﬂ’l@ﬁdcﬁé’mlsw i§ a6l 21008 nAnd
thin

fluence rate, beco nti.ca an urce
{ir oo qiidh EnBRET WIR WeE e falongsy e ty0g i dRVE 6 Pto i Bretog Supalh fecause
i nt er i orchemichlaghengsf wmdmeabwbedmnylpmtw wnthlewawlepgiheshcmtrer thhe 1D&nmphaye $hiveich s

not tr %efg?rthéﬁénleaﬁ{ﬁ%@ nﬁcﬂéc@iar JQ@ptﬂﬂQ'&ﬁH?édt@Fsﬁc B%%tfoﬂrch!emlsﬁi*\fﬂeoﬁeﬁé Qi S
"WV fluen rate" hecaus PCT/ 1L01/ croorgani sm

can recel Webto%éfr‘e Prreﬁﬁﬂt 9”“8? VE???‘?“SW'Ca'e‘%%’é@P%{P 3PIGHReAVIEYRINfosOaRET With han
one UV dpacifr names lae giverchbatovt.y. |1 n general usage, the irradi ance or fluence
rate may be expressed as MVcntt(-2). The irradiance is often incorrectly

termed " h'ttgshE aké)& 8f‘§1'et;¥eseﬁ@ﬁvénlﬂ§n @béb‘&%f raﬁ&efs' &H ihioRAt ﬂfPho'E&ﬁérﬂiQtrry h@%{%nlﬁ'tﬁé’ "

above. ose or uence means: rght dose or fluence (sy

units J ‘:r‘?gt%tqf?eth?ée'ﬂtd'?Vﬁf‘“oi”adl ant ener gy of all Wavel engths passing from
al | directionsRenbe Nemb arwawefengtht esi mal |y smal |l sphere of cross-sectional
area dA, di V'l\fje%pln%regp‘ 14 150@ ven by the average fluence rate tines the
exposure tune 9‘ erm UV dose is often used in W

di si nfection IV'%'@‘Pature 4p9 - ?Q‘Ppr esents the UV exposure of a given organi sm
in the germcuq@e{v.d]eange Spectral units nmeans: Al of the terns for tight
em ssi on or rl@} dence refﬁr % all relevant wavel engths. One can define
spectral deri |ves for"'eaCh of these terns. For exanple. the |ight power
enm ssion of aUMBv | anp i 288fen expressed as the spectral power (W
nmA(-1), defingg as the pggerggout put in a narrow wavel ength band divi ded
by the width of the band. The solar spectrumreceived at the Earth's

apect r ol SEFTHHTRE oG RN e PrerEt BT TEs HPRSHh Ao are
spect r al capahiwesf stodng sgjaneaengl engavhlenghodud to Basied TomVisible mawerds coriptahcuntivg ot r y
i nvol VeSphB!&@ydtHéE@rrﬁggrEérPﬂarﬁé arRMééé”ﬁls&fnahy &U&E ¥ Gr’ﬂjeFEa'pﬁStH!: | Péﬁad%}%ﬂﬂaﬁmné he

definitions uni t hat are based ons. Photon _irradi anc
f1 uence p%{resg VEH @' ﬁﬁ{ﬁ't&ﬁ r]eqa%wwaﬁtger molecules Most studies in photochemistry |nvo|ve 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 if 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

Breaks. However, even though photons with wavelengths less than 561.6 nm are capable of splitting
the H202 molecule, no photolysis, or proteolysis occurs in this wavelength region because H202 does
not begin to absorb ultraviolet light until below 300 nm. This illustrates the first Law of Photochemistry;
namely that no photochemical reaction can occur unless a photon/s of light is absorbed.
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Each of the spectral ternms can be convened to a correspondi ng equi val ent
photon flow and fluence rate 'by dividing the termby the average photon
energy i wohz3sdar r ow wavel engt h band. Quantum yi el d meansPCTH)140®St um
yield (unites) Qis a neasure of the photon efficiency of a phot ochem cal
reactio r

f eact anpnrtfie rT%onte Q?thgpqes%ét %él? LC8 rer}&: &nggicgﬁer nt |I§@: rgg hs L ggﬁtﬂ%egsusrerde énn
Vhen at distoghemistey eaadeither %C@b@dﬁ"’ﬁ déall gmlét@cé phqt@r@yareml tPhass \ylth Racheqther gy hewy
l'ines wardspagéfbréruﬁ&ohyremqaleaméa t&@thwee@n&dwpmasegsml 58&s leﬁm/'c&fe@éﬁkﬁ’d%tlon
mer cury /38447 PCT

Tor oY sy aont Sagedilh O e ABPsEonL R oW Sl £ kR Beer bRaE MBS g Shar b o,
| i nes cfrignall dametee s Ut eropegatasr yhev ighb emitedphy @eothar fightastiueces dn almmist alwaps

associ at|%h!;r’eS@Mo&%‘f‘fh@é‘ésou(cle@%reﬁ%eraﬁkﬁiel'eﬁq'gﬁ’tss&ﬁ@efs (@é h@%gﬁde‘é‘@e\ﬁ?ﬂgﬁﬂﬂﬁ or
This is the basis of the Ver%&ﬁﬁﬁu ar fluorescent lanp. For exanple, The

eni ssi onplla?’ﬂ%ssobrf’esd(er?eracﬂh'ﬂ?s ke onl y sharp when the pressure of the
gas is low (<10 tore). If the pressure is increased, the lanp can carry
much norle theanestext ditie prdsentémdesinindioint soueces, heamadight sokres e fadatimbesigs lie.@f

| anp (abgu} algﬁg%a/ é‘rﬁﬁ@}j éﬁ%é?cf CRGH Sk AMBourdY ESHHER OO Crﬂa@l%%gh&a% &} i£an

carry up to 3 s are ver omoDn I n comer y

utili zi rrgnvqﬁllevfrtamsipletbeqeﬁ@wpesﬁ@%ﬂ“@cﬂsn 8‘¥Rﬂﬂ§3%‘r%ﬁﬁa’ﬁlcﬁéh"%ﬁ Is e eérﬁ@%‘s‘hfbn

of | ow prodsequaty i md difstbnsTHY @RicLfeatmdntfop pointiBolirbes it bépeaiilyadiredle.r egi on.

Exci mer Iarrps nmeans: Exciner |anps arc unique in that they emit in a narrow

band of oﬁ@?ﬁt&‘sthe siX Rl dHRbn e wmgtaﬂmz&\ce E'é Rbiafed Hitn! ék?e é\t\iest?cgneciﬁig*\ty I n
e state. Table 4

t he ex0| sta and I'ssocl ates on decayi gI Fhe gt oun

gi ves t e M@WF%W@H‘F@ fof clayh pieexpipnatige a&%?ﬁﬁmp Biibe r‘i‘é‘i‘effﬁ ﬁ’?ﬁﬂ‘s& of Iﬁ)@dﬁﬁh%ﬁ’f the
Em ssi orprygueh ) ssp(eeuénysm"c@rmnerﬁxw SRR ollIPrSphbtochdimtal Yélemhe R Gttive (hm
Exci mer Wavel e 308 KrCl 222 12 342 C12 259 Fl ash

| anps Flta %ro?esﬁg%acécg)e%tﬂlgﬁeﬂe*% "Ezven 'nuous wave (CW, but could al so
operate in (PW, pulsed node operation, and are |lanps that consist of a
cyl | ndr i Gellighjganitted fromaesopce isarbeiewasde many difierert wevi IntAls Sertionethie vatioustegms

ga. '/ z (tRatGhay b¥QB&Uth deftriBOWR enfidtitinlaye defihéPand ekpiginkamps by di scharging a
| arge anount of electrical energy in a very short period of tinme (several

us) by Vi V.0 kV). The resulting plasna
r eachesa}ﬁgﬁﬁg'&g tuoﬁég ET%Vsstnt@.ngnt%ﬁﬁrgkm%g'ﬁs the em ssion is essentially

that of a
Radiant energy (Q) is a total amount of radiant emission (J) from a source over a given period of time,

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 ulfraviolet ranges.

In the context of the present invention Radiant power efficiency means:
The radiant power efficiency (q) is defined as
Q=Ple

Where e is the input electrical power (W) supply.
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bl ackbody (see Fig. 4). In commercial flash lanp Systens the lanp , a
typical "flashed" about 30 tines per s, but given a special electronic

pul si ng oVoouss4ay i s added, repetition rates could reach R&apIroagiese. 36 WO
02/38447 PCT/1L01/00995 FEL nmeans Free Electron Laser and its derivatives,
wherein | ggi.es (such as the Electrostatically

Accel eraFt%g%?'Eer Q-E?%P' )}rcg%ragglgg i nclude an electronic pulsing circuits,
char gi ng, accelerator (Such as R F. Linac) is involved in the
product i r@@d'ﬁ'ﬁ@mﬁtﬁ?@% eryeiace @ songe isgupragiRpinsier empiied feaneat iniigsimalprea
cont r adi gtthd@rfaedofdde ugenvent i onal crystal based | aser having around 1
photon per electron, it is a laser which have | ess nai ntenance associ at ed
with it j cy is reaching around the
40-51% r%ggggcﬁlg)f}gf]thgggeﬁ%&%né’é\@é)htREEI%{Intg%“fﬁggr{elxact punpi ng geonetry used.
The term EAFEL neans El ectrostaticely Accelerated Free El ectron Laser and

i s an exthedsaiany ingmsitycd)dVit sr(t1adethe fairhprdinpt gewarEt enyittethayr 2savrqedt @ givemgirestiont he
Accel er afbedt alifiatdsons solig abgieng performed by utilizing deceleration
techniques and its wall plug efficiency is estimated to reach in access of
the 55% AMRUNL, an%f | i ght being produced or converted fromthe electricity
bei ng consuned PO its operation. Biologically enhanced or photo-chemcally
pol i shed drinking water or breathing air neans any |iquid or gas which
have bedtrdjgass e st qefioRigds 1Be rasient eaes R pmitise frﬁ’@t%ﬁ‘d@f'%‘r‘s‘mﬁ@f%‘r%@fﬁhe source

i nvent i airfsdeCii AgiveairédtiorR BEYL® thebdiil, angRI &, §iA@& btk Byl the SURNaNYOIP SHE She

i nvol ved n Othler O|tIC€hI ng and enhancing may include; Optical inactivation,
di si nf eccf R RATT TV AT on of DNA and/or RNA replication sequences,

Phot ocatal ysis, electro catalysis, a hybrid of photo and el ectro-catal ysis,
opti cal e eavtanes Mdiem angifipiesiinal guréage eldmenteldiiaphiained ity intagretingdxip aphsiiesh polar
filtrati®brdinBies bR HHe)heniiphsrc 6P cuBRAI-BAUNG BiréNehsePbid BF, reactivation,
activation, sonication, acoustics, eI ect roacoust| cs, electro-optical

treat nen ns res or .transversing said

| i qui ds %‘Héotg%gfgp%t ¢ ?eo'ﬁaﬁf'nﬁgﬁ?l%ﬂ w © ﬁ(fladz b '™ od'ﬁ %‘es havi ng an
aerobi c, non toxic passage for Ilght and I|qU|ds or gasses or conbination

t oget herOUfW%’9ﬁtE¢ﬂf'@?$o dsmys andcontepsasenciates with teergreipi @hkight Wiam light istemitied diogy

gener at efsooReNit FARRZufrd At t;?e s5ed6 B Rihit, WhER ltw.ﬁge@% a@lo%gu ARG Hetrbffected,
ener I.Nn S 1 e a glven average
energg éﬁﬂsrﬂ'gﬁéﬁr a%sqr%esq ?thede a@ﬁevqﬁﬂﬁrwaﬁ??%}%gt% 8?(‘}@8?"9 ougd 1 secondg

(1s) will generate several watts in peak power, a pulse lasting or having
wi dt h offFlughes Baleowadss (ns) will generate peak powers reaching the
kilo-watts scale, while a pulse lasting nano (ns) seconds will generate

peak powmehicd R&E (B)NQ AL istiiterafib oRélor af willelehgtRelpaking Werhtas Whi ch is
especi al Iy beneficial for purposes such as opti ca? di ssoci ati on, optical

for contdsrions §el 3h reRRs % oBllle B Beapiditen  RuBln i 41, ar o

the higher its respective peak power. Milti -photon - absorption - processes
means a lirdareegesnswhi ch when harnessed coul d be very beneficial for the
phot ochem stry involved in the processing according to the present

I nvent i afadidneé (sy@sa e Lsitswir en(-2)0srdierinéd ﬁ“tﬂé @l (=dhAs F0Rr FaleBthsafdRichf & £Ct ed
into al 'fﬂ'fesma Ie%enf of snﬁacglogg’re!atas tcon aining me 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 three-dimensional volume, the integration
of UV irradiance over the interior surface of the volume yields the UV power of the larnp., This is not
true for UV fluence rate.

The appropriate term for UV disinfection is "UV fluence rate" because a
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projection is very inportant, if these photons will be furnished over |
second time domain, then it leaves sufficient tine for the electrons in
said | i gwaowss4gasses, to relax back to the rel axed stat ePChUL01i0099%e apply
t hese photons in a tinme domain of 5 nano seconds, then we do not Ieave time
for the electrons to 02/ 447 /1101/ 009 | axed

br ocessdToBE BT g4 o6 Ye UhsP R L v e Beee YatenidTs p e dienife v,
non | i néamp Inrthe yiginityr g@n@ralwsemecl the-umﬁldrmpgh@frueumantelmyweeaxaresse@ras MW cm?(-2).

ef fi ci enfle8fadifbe BRABH iIBSrrdcPtefRROTdNY Ridnil s&X the pm@ﬁdefﬁ.i.a‘m &4 "Rflant intensity”

met hOdOICﬁ%% for optical treatnent, processing and polishing A hybrid

light s %s neans plurality of Ilght sources and wherein their total
spectral emtence, or total spectral distribution, or their total

i rradi ardght dgdelor twensempanst i phot oni ¢ absor pti on processes by neans of super
imposing their tine domain (exanple: | light source is slow = Is pul se

dur at i Onrheﬁiﬁﬁi dos?é@'ﬂhér%@?éynibblgiﬂtumﬁom%%tﬁé Rtaf Bknf evafgyoPAls | aser for
exanpl e) eir total irradiance is great and beneficial for the processes

of the th t he prese |nvet on_to.occur effici urther nore
such by NPTl Brsa P TPt o ghe PTG R E i PR pLoosriperiog

| anps, aiA, diviged yndA tistdiven b@the@mrage)ﬁueﬁw tejgtenasfthd éxphsurs bne ineseapdei Thg term
toget heryy a&ew&%r@@a il Wd.s@ﬂa&.oﬁmte%%ﬁgqmeb.%&érxs 0k UV 8o b5 e\ﬁedi]?etﬁ)ém
time domalin mani ation for maX|mZ|ngpoton|c|nteract|on|n er,
especi al“i'ﬁf’el?@’fﬁ@?'g%fagpef or triggering th catalytic scentiliting el emental
conpound according to the present onvention. Photo catal ysis neans: The use
of ener Bpecifal anismogaosr of | ight to catal yze chemi cal reactions. Mre
specifically, such reaction may include the deconposition of water into

hydr ogerny a4 té}ﬁl\é%'ﬂght%ﬂﬁjssfoh%r m&&rﬁ% fi& t@éﬂ r‘él@@én@@a@en@{hga@deccaﬁ QBfrREHERAS S
in aqueous environments Nore specifical l}(/ﬂ irst ste

Phot ocatd§MyAlives fog el of; these f&f’%ﬁ Q'E eXAgtR (Mg lighy p%%fo%nwswogfo% Liys lamp g ofte

or der t cexpresscdes #re speetal paver inm'\( 1)heefived @sthe pdyan dutbME) a ndreovt baveogth badd on

band ( I

m gr at o e nELRREUIRe B Th BBl eBen et I RE| FRurll B ekt n

mat t heer@isedt theoielag apeciria ifadiansy. éisodip srecial disiribulion of @dypmenission @@ﬂF@Q'Ven

r educi NGanid plot bhépedve baldr vers@ewaRIchgthi | ustrated , it is inportant to note

that for the processes to occur efficiently (preventing pre-nmatured

r econbi id electron-hole pairs), the rates of reduction,

and theqﬂﬂoggfa?%’nun%@?%é conper abl e. The position of the band edges is

critical_for each step of the process, a photocatal yst material which is

st abl e ifotoRAR@IstTY; '§V°L“1962he ipisrack hatgnsTof; light with ToRipeiss, ang | neqaps: dee fefinisnss |

sim | ar un@s thBedre Bl ah PeRsloisn phot o-cat al ysi s, but instead of photons, an

el ectrical charge is used, through the use of semi conductor material which

has bee S r. the charge applied, for the

cont ext rbr?)%ﬁﬁlﬂéa%é)apé%gﬁétgﬁ@g% Jia]é)enangﬁn(ge{?'g@cw o%:%t alysis, stable in water is

. T.O, or known in its chem cal nane and signature Ind| um Ti noxi de) .

Furt her EaSP ef the specisal dasppe carmlpg SPniReRe 9 E5ogesPonding eHbialest pheted ﬂéﬂé‘f‘%\f‘l@“%‘taﬁ

el ect r ocay aividhy the teftbytheiverLa badtys briergyi imthk han@owslaleng®bas@ri al 1y, or

sequentially or in unison, or each separate catalytic is triggered

separ at eé‘}én{u d;%lcﬁ’ﬁ'\%a&so maxi m ze the collective efficiencies, thus

har nessi ng an roving the performance of current and future catal ytic

t echnol ogcal evolutlon accordlng to the nmethodol ogy of the present

i nvent i o€ 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

Virtually no emission between the lines. The low-pressure mercury lamp is a very
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t he context Invention maxi nu

el ect r orfiigmetthatis %fﬁh}%on'h‘@at%%taeq sippRhdssesiaies ob desriing fa the ﬁ@ur‘%ﬂﬁtesﬁ?ﬁ 4,

t he hei gfies e Wdvelengiheof samgstttieosommntextifmet lB@ps.ont ext of the present
invention neans a unit of measurenent for a wavelength of Ilight (witten
2 (B BioR ki DhIcd-BRE for Bhm@odh6 ol RffoleL 1) - 0CCas) onal Y still
used. ano I'n the context~o resent 1 nvention neans an el ectrical

el enent in |aser excitation which attracts electrons froma cathode. an
anode can be cooled directly by water or by radiation. ar coatings in the
context off the present 1fvention neans anti-reflection]coatings, used on

t he backs |@kcimeaser out pltvavelengti gint)0 SUBRIMA&S unwant edmlérﬂgﬂ)ﬂ ()
ref | ecti ons—whi-ch—redduecepower —argen—taser ext

i nvention ns a laser fi,lled with argpy ff green and bl ue
l'ight. the rongest lines are at 514 n B% nm (blue). argons
range fromsnmall 15 39 WO 02/38447 PCT liwatt 110 voll|t
ai r-cool ed ’f¥ddel s to | argé250 watt 440 p82syst ens.  ar gon
| asers arg

PN WY aY

Hr—the—con t+he—present
gas. it givep
Tf?qreen) and 4
1L01/ 00995 mi

vB t water-coo

UI

Cl2 259

Flash lamps

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.’ (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.
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I nert | OW ng over e work surface to prevent plasma
oxi dat i oHI%RI2URLBY BETPBIR, “°t"d°>6‘P Bws ff?r "Qﬁ‘éﬁ?q lquidg, o gﬁﬁeéah?%”lo Ny fogether,

r eact i omsynthnenogslg andedr shpesaitlpe sane axis as the beam so the two can be

ai ned together. coherent |ight, coherent radiation in the context of the

present ﬂ’é&\(%&ﬁl&%a’ﬁ?ﬂﬁ@er{e@ g%'hérgﬂgd %gp%@gzi&j (i.e. such as when pulsing) electromagnetic
energy in short duration of time, for example: a pulse of a given average energy and power — lasting, or
having a pulse width of around 1 second (1s) will generate several watts in peak power, a pulse lasting
or having width of microseconds (ms) will generate peak powers reaching the kilo-watts scale, while a
pulse lasting nano (ns) seconds will generate peak powers reaching into the hundreds of million of
watts which is especially beneficial for purposes such as optical dissociation, optical inactivation, optical
polishing, and optical secretion and spectroscopy for control and diagnostics, so in short the shorter the
pulse duration the higher its respective peak power.

Multi-photon — absorption - processes means a processes which when harnessed could be very
beneficial for the photochemistry involved in the processing according 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
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is used, through the use of semiconductor material which has been specially selected (its band gap) for

the charge applied, for the context of the present invention an elecirocatalysis, stable in water is 1.T.O,

or known in its chemical name and signature Indium Tinoxide). Further more, it is especially beneficial

to combine, and operate both electrocatalysis, and photo-catalysis simultaneously, or serially, or

sequentially or in unison, or each separate catalytic is triggered separately in order o maximize the

collective efficiencies, thus harnessing and improving the performance of current and future catalytic

technologcal evolution according to the methodology of the present invention.
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duty cycle in the context of the present invention neans the length of tinme

the | aser beamis actually cutting, drilling, welding, or heat-treating,

as conpamvea oy/ss4the entire work cycle tinme. el ectromagneti BCWaWa/00995t he
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excite photon emssion in a solid-state |laser. fluorescence in the context
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i nventi on nmeans noun: 't he e rays o et whi ch have been
converg a lens. verb: to adjust focal Iength for the clearest imag

ed
f ocal pa"}?i'f\(crawmt'% e coRE, ”’Gfpr‘isﬁ@t inyeatonneans hergrpWh ohig fadigtien figld isthe .'%sgrt
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rel ativey QE%P B#oﬁH&; Fgﬁg hgétkbﬁ%hmﬁffeCt such as the depth and

shape of oles oca point is at the surface, holes are

of unlforn1d|aneter mhen the focus is beIOM/the surface, conical holes
are dri |amplude in the context of the present invention means the maximum value of the electromagnetic

wave, measured from the mean to the extreme; put simply, the height of the wave.

angstrom unit in the context of the present invention means a unit of measurement for a wavelength of
light (written &), equal to one ten billionth of a meter (10-10 meter). occasionally still used.

anode in the context of the present invention means an electrical element in laser excitation which
attracts electrons from a cathode. an anode can be cooled directly by water or by radiation.

ar coatings in the context of the present invention means anti-reflection coatings, used on the backs of
laser output mirrors to suppress unwanted multiple reflections which reduce power.

argon laser in the context of the present invention means a laser filled with argon gas. it gives off green
and blue light. the strongest lines are at 514 nm (green) and 488 nm (blue). argons range from smalil 15
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synmet r itee¢ledidal disdharge usdd whmlh&wsmowuleﬁtow}e ledieg sizteor r ect ed, unfocused
| aser beamin its opti num node. a gaussi an | aser beam has nost of its

ener gy idyist &ﬁ’lcél %Qi& Wthe Bétexk Br thd) SreQéH’t‘ In@éﬂtlomneértﬁeﬁh@l’aﬁéﬁ%ntbﬂﬁf@ %r'aqgns@?&@r%
heat - affected netal (or otheér)

oo ot 158 oeytae b orafan e Bert e B eyt Bhe GRHo Aol 0l { he ot ceont

i nvention nmeans ("hene"), laser in which the active nmediumis a m xture of
hel i um ceemriimmsterwhihe frontsxtiof thetpeesentsnush@onrraeege theudigrdeten al étay portion efdiesbaayn f or

aI|gnnequnggg%gB@gofmgbmbmqgwe@nd measuring, it is also valuable as a
pointer or aligner of invisible co2 laser |ight. heat sink in the context
of the present |nve ion supst apnce or device used to djssipate or
Sbsort HRaB AR AR DR e T Pt TR SPUELLRE Geroanns hemadaee
fron1reﬁmdoamdngawsmamhertz in the context of the present invention neans
the approved international term abbreviated hz, which replaces cps for

cycles %Em%@ﬁt%qn tHer%gﬁxﬂ dt tﬂeﬁﬁe&ﬁﬂh@ﬁho%eén@%pﬁg ﬁf@fﬂ&mb BYRRE b HBARS of he
Optlcal reproduction of an O{ect prO Uce ens or mrror. atyplcal

posi ti veNPeReEH RVGFIGHSLr [Agpicat 9SfYPm a "real " | mage which can be
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means a s huel Ghde drfi@hsphitnt GotifA ntatifiasitt $8GE bRlvs@rs angle in gas lasers to achieve

zero reflective loss of vertically polarized light. non-standard on industrial lasers, but a must if
polarization is desired.

brightness in the context of the present invention means the visual sensation of the luminous power of
a light beam, as opposed to scientifically measured power of the beam.

calorimeter in the context of the present invention means an instrument which measures the heat
generated by absorption of the laser beam—another way to measure laser power.

cathode in the context of the present invention means the element providing the electrons for the
electrical discharge used to excite the lasing medium.
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|l ens - or any other object. the "angle of incidence" is the angle nade by
the ray with a perpendicular to the surface. intensity in the context of
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means "lgser" is an acronymderived from"light anplification by
stinul ated em ssion of radiation”. a device which produces a coherent beam
of light,

the he rengin arallel far |on i st ances and ontaj ns_one or
more. axtPlRERy B oERPbar b freghirvaribn, et e RPE ST Bu Y GRS g
t ubes ugdonyprtad ke RAsdllebig¥s. current to ionise the gas (cause the gas to
glow). mrrors at each end of the tube help anplify a process called

" sti mul ajoRr@mtShitRNcontdDsHitheDdresehlifventidriTHémk @b LAAHIRG bORht rag tbwhrt @& Sher,
bet ween the twa between 1 % and 4% cones out of one of the mrrors

M rrors;
to creataébyﬁé’oﬂ%"a?r{f?f'fve’f%i'e@ﬁt that we see. the gas used deternines the
colour (or colours) of the beam gas |lasers remain the overwhel m ng choice

for di spluagntspiratienin basonietief fhewresenl invanjipemeansetadmnen dowel elentrin éose in a

M Xt ur e,coadu@@R in & Y& B poinBR R fAh S QENRhATe wilndERcr8RS lasify4tidhe. aser
oscillation in the context of the present invention nmeans thée buil dup of

t he coherent, wav berween | aser .cavity end mrrors, ip cw node,, the wave

bound ng HACRE SHER BF B HEReTERIFHIT Do o1 FRRRRU ST SteqPruls SRR 4 BSeieur oy
on each apposed ta pulgedloperdtiamper at i on, em ssi on happens instantaneously. |aser
rod in the context of the present invention neans a solid-state, rod-shaped

| asi ng nRgthMididlin the context of the present invention means the working range of the beam, a function of
wavelength, diameter of the unfocused beam, and focal length of the lens. to achieve a small diameter
spot size, and thus a high power density, a short depth of field must be accepted.

Water laser in the context of the present invention means the creation of lasing in the water (i.e. while
flowing), thus harnessing the flowing liquid wave guide for the formation of a flowing light guiding cavity
whicg could be utilized to create a water laser. 4

dichroic filters and mirrors in the context of the present invention means a piece of glass with an optical
thin-film coating that transmits certain colours (wavelengths), and reflects the remaining colours.
dichroic filters are used to combine or eliminate specific colours as needed in a laser projector. dichroic
mirrors are used to maximise the amount of light reflected from a laser of a particular wavelength.
dichroics should be handied with care to prevent damage to the coating. [see also: colour box]
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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 two main types; step index and graded
index fiber. within these two main types there are two further subgroups:

transmission fibers carry the beam with as little loss as possible. they are used to fransmit the laser's
light to remotely located projection devices.

display fibers [also knows as side glow fibers] have no cable jacket, so some light scatters out the side
of the strands. the strands themselves look like microscopic neon tubing and become a special effect,
such as a laser-lit "whip" or a glowing "rope" wrapped around objects.
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gain in the context 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.

gas jet assist in the context of the present invention means an assisting coaxial gas, such as oxygen,
argon, or nitrogen, which may be used to achieve very high power levels for cutting certain metals.

gas transport in the context of the present invention means a laser design, which generates very high
beam power within a fairly small resonator structure. long electrodes parallel the axis and gas is
circulated across the resonator cavity.
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jonization 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.

joule in the context of the present invention means one watt per second; a measurement frequently
given for laser output in pulsed operation.

44



48 WO 02/ 38447 PCT/1L01/00995 radiant flux: the rate of em ssion or
transm ssion of radiant energy. radiant intensity in the context of the
present w@esddeh neans radi ant power, or flux, expressedP@FILEOIMSI on per
unit solid angle about the direction of the light in a given length of

tinme. radi ntext of the ention neans the
oot " etk B el el RCor SR b Bl RS Blltser Al oy TR st Peance
in the odwne»sted vith {4ldingr &rs whlte"lonnc@nltlp@dumaﬂ@ veligay, rgegen aind folue Hightr ef'tedonigt

Flux to o RebdaSs whi lé?emé?lg thifdRed’ 6&tlc9 t@fou&;ﬁﬁIae%@dst}dngh{edtlﬁelat%w nm.
falli ng on, the Ob{g}llar he. context of esent jnvention

| ection |n t he pr
roans. L HOVHEE e, SBrioh tocrdine (P (he (Esa TN Begiiey ByPott T kYPGB no
change iproduay Eselight (outpuigfonao) tthanran iepuitatent cambeaftarguih gahe pr esent |nventi on
means the change of direction of propagation of any wave, such as an

el ectrorwﬁwtlé&rmggp.mwlysewhma&%rﬁ]rr@m;@@%n@@&H’dum to another in which

the wave veIOC|ty Is different. sinply pu the bending of incident rays
as they pass f iumto . another as air to water. resolutjon
"5 e B dx PORORAE Br B e RPNt U1 AGTHOaR e fehalohl
guant i t edniplificatieralsystienuaied etrissioalof fatibjontf an optical instrunent to produce
separabl e images of different points on an object; the capability of

meking dj ééxﬁc@%Hno%*ﬁEﬂu%eé Q%oﬁe&mt Bhsh nglna&ﬁesbéatn @&amélpsraneu f&' I&T@ed@far@:gé arent

i mages, or _sources of light. resonator in cont ext of pr esent
i nvent i J"B#PSns the®Rrrors Por ref % ors) n‘é’ﬁreﬁ‘@ Yup t he l"I“@ser c &QPH5-
cont ai nilight shbe ldsersare msudlycgasmlddeubes lngingrhigh woltage @frleetctd idnisg tite daa (dausenitle fae t h

to buil qﬂggwyrm{ +,§ cald Qg opmg%lm%weﬁpﬁ’iélr?{)mg% %%Hlieﬂs'stinﬁfgtédsén(ﬁ&lé ; oc%rt 8f9h

one of t a cou transm ssive

in the ctbmt@a&tlat%#em'ﬁ%orﬁ%@@ﬁ%ls petvesithetworreiEers: t?ft"!ﬁ?al% or test used to
define hardness in netals, particularly steel and titanium solid-state
| aser i rantihe%c @otmext o@f ot hﬁnepbﬁ&ﬁé”ltmirrﬁhselﬁi | @BatE&'eMBS béanh aneﬂlth&iéE wdesee.

l'asi ng npdi é'éméegi %eter%%re% gnewo% '((?rl co%lﬂrcé oﬁﬁle%eﬁéﬁggas{ R ers tr%]%asn ihe ove%elmmcq ude

optically asers al'so1n
di ode | af@@lﬁ% ffé§"39|ﬁ'é)?92i§étl°éﬁ éb@ fquc glainytypegrHsed amoh h@lymrrmp meiiure eargemy teypton,

cur r ent | 3hd afi QdoA-kBhRhemikéd§dsS mddfe.t 00 expensive for nost Ilght show uses.
this may change over the next few years. the nost prom sing solid- state

I | I d
e B TR TS o At R EMAE 5 BOLLAF B OB LS
wat t s ofbegn*e@é daser iy ead nBBES.Nmcwt m@deg theewavei lpglynding hackeriidriortiy befwegrcirrors

doubl ed theid NrrdtBENEHNs GnB§ G kh §1) mﬁ@ls&r@é%@n eH¥ssloh 8B8peRs md8Gamddusip t o
several watts. spectral response in the context of the present I nvent | on

maanS. t n:%(% e?éﬁgﬁegﬁé{t%? og e presen{ mventtlgnr Irnzcslaans a soIrEDsteE{g hr[)g-gﬁapeg Iasm% eda um |n

functio
which ion excitation is caused by a source of intense light, such as a flashlamp. various materials are

used for the rod, the earliest of which was synthetic ruby crystal.

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.

meniscus lens in the context of the present invention means the lens used primarily in co2 lasers by
coherent, inc. it has one side convex, the other concave.
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PCT/ 1L01/ 00995 wavelength in the context of the present invention neans

t he fundeeefddaimaping rethe goréxt lof thhtprdsbre inventiphimeans a solid-state laser imaging technique

offering control of spot size and hole geometry, adjustable working distance, uniform energy
distribution, and easily produced range of spot sizes.

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:iyag 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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in  rgb ihasRe iMir&kaehOrs. see the definition of white-light |aser for nore
information on what constitutes an "equal mxture" of Iight white-1ight

| aser context of t sent i hvention nmeans asers_ can roduce
 hunber R RUSDRY e PR e U Buears) SkP AN (E3E g A LB «
desi gnedpplizationag light cadieed tHan lekenitienl dischaeg, fronganedamaraitiolele wavel engt hs.

Usually the laser is intended for an R& | aser projector. (Some nodels

157 S sy el o s gt e )
dlfflcuIEeW@ 8&ﬁ@§ﬁﬁﬁmgﬁﬁﬁﬁgﬁﬁP§Wge of ée5|red colours, and to keep this

bal ance consistent during the I|ifetime of the |aser tube. At present,
t her e aratpabpewearrdtie dontddfaf tiengresené ingxrdion meavetheegerigy pangecom enitted from the

propor t i 1ansinftd fofin bASBErehQighe u&Ally ﬁgasY}@dtlﬁwéﬁsg‘Qtt contlnu'au@QQ}et dp@Fétlon h&y Joules

sought-after col our bal ance can be defined elther as equal anmounts on

phot omet'@rPulsgf opesatiog; syal |y equal anpunts. Since the eye is much nore
sensitive to green, a visually equal or "photopically bal anced" |aser has
roughl y deek power iretbe nomtext phthe ipresent rireeintin andahsithe tphaer of man drddsdual dulsstin a pulsed

whi te- | nggal: ,tl @é&é.ﬁe& adavd.ﬁg nerbqrse RRGLPR A&ﬁés Y tr@adu?se%aih i V%é%ﬁn%‘efl g@cél *&snuesl el

cont ext of present I nvention nmeans A pliece of glass wt e para
si des V\/rﬁaEHe reé&*?ﬁ”?%a agiga wao or through an optical system and excl udes
dirt and noi sture. DETAI LED DESCRI PTION OF THE INVENTION It is appreciated
t hat t hephdieb@iutedeftbetscini the icometthatt thé erdsemsinvedtiorn treatke drises | witht e i usk Usft veat e

certain cf%r‘?tiﬁ%tr o%%g(h%ﬁgg;g'légﬁpﬁl.?segfattpnlge Qur%ﬂg'iypfcg'l‘f{/%tom' Ti'cf'oséc%ﬂc!i{' s@ﬂflé@ﬁy

i nt ende ention alnms. 51
WO 02/ 3@4@“9@?#&1@&%@@@%%4#@@ el PREsioaqcstrs imihp tisge. generatieq AB @eouUstsr

di si nf eahbsxgvaee odteiused riedhbrical distu@tiinds c@lliagansfes. af ter they have been
packaged are as follows: Oten the wavel ength used does not allow effective

transm Sp%i)l‘aghemical effects in the context of the present invention means effects that occur from long
exposure durations at incident power levels insufficient to cause damaging photothermal effects. it is an
energy dependent process (a function of the total quantity of radiation absorbed rather than its rate of
absorption).

photometer in the context of the present invention means an instrument which measures luminous
intensity.

photon in the context of the present invention 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

47



t hrough the packaging material. The presence of the packagi ng thus requires
use of higher levels of energy, which then tend to be absorbed by the
packagi ngvoar/asdieal , whi ch then rel eases toxic nol ecul es PaT/@LOLINI qui d or
gas within. As an exanple, the mpjority of the optical output of a

convent i QRkcuFBsfUELr bis! rbélht rt lisSa %Bwélf d’é@¥r§;’eﬁtn;9%$bs§’f(a £GP thd Pts at which
wavel engt h cannot currently used in the

en
packagi r@eﬁgﬁ&%’ﬁ?@g‘j r?ﬁ"@ %ﬂ’\‘/@ﬁtt‘ﬁ?‘éwﬂtt'tytqﬁ8”?5938'2%‘%"[%3] nvention have noted that
PET absorbs al nost 100% of energy having a wavel ength shorter than 312nm
however dREmhatin thesamtext of the peeseot iD@Atianf méang it lagen eeigingwh eveta irpor that/fetresnayole i s
355nm e 3&% nm@r’tatthé seéemrebgg with %Orﬁﬁér éﬂuﬁ‘?&gar@o ﬁé’lé?jrtb d%&’é?bé“tﬁér 19S5 CRRGpIRS €

wi dt h at o grant eftective disinfection with an approprrate ose of
energy. “l"?f“ugls‘fﬂafgéft”bem"’@ﬁh EXERIRRthe FRIPRIRIRlY 'Oa‘tzedagﬁfidt/%ﬁi”aw;ﬁf@ﬁength can be used
to penetrate and sterilize packaging materials which were previously

t hought to be inpenetrable using sterilizing |light-energy sources. Brief

pul ses are used to prevent heat buil d-up, which would result in damage to

the packaghngioand Ha g:roﬁttekto Br e B%@ﬂqt UhvenfidH %‘a”rf $esftr{09ﬁﬂof§ntﬁ Ghd %@ﬂh@ Pt e

wi thin the contents of packa mat er 1 al resent

i nvent i GHFCEeRABEtiG]Ry °e"t‘1| S'E‘B'erPé%‘? @%k‘é‘@i‘ M iRRHMGTRRE E'aﬂﬁfe@tﬂt'i‘%é@% Colfftor
such as axitaisipadvents ostiedl [ds3es ptattkfageietedndhe lasing madien-aha sgtidaliedtinet garioddre
met hodol t h -

Si rrpl e J?’g%ﬁ@g‘gﬁghm nEIBdé Fé%d{m Imgt%r Elﬁn% \?ertl% ﬁgr%tsoln ap\éﬁ’gtﬁc'apg V\ﬁcr?c}%]rlap of twdt

di si nf ed?tOIar'ZIEl’ﬁ'é%éomﬁogﬁntérﬁérﬂ‘gﬁedi@r?éé paPep 9@@9@?@@??2@9 pescht bigypiegs angle.

sub-m crosecond pul ses of UV | aser (though other |ight sources can be used
as wel | )popdi étonm\zgrsronaﬂmégyntpulosms paarsenthy,dmnmrﬁahgarhérymdiesﬁcrrédméwdom@irdr@r my
?R?ezﬁglt"!agfl s¥r ?r%;@l i va Itatg% sg'%e E)ha r|n &et%’r&@et %E (a srtgatrog n(?%éje%sfo {?rnmgeanr%rgy
pr edet errﬁteméatmld@tmmwems)aa tnomleitoemmers;@d iseseidde eyt Witlnmlt aTepulation vv@rsish, t he
present thddy 84K bed ladidfdclibrt. at es di si nfection by reduction, oxygenation,
photocatal ysis, photo-electro-catalysis, sterilization, photolysis,

di ssoci ati on n Technol o ACT hot 0- X citation o

O e B B P Bt RSP e I S RS S0 o
cont am rrepgusre Ceintimetetshod can be used to reduce toxic organic conpounds and
to inactivate bacteria, cysts, gerns, spores, viruses, pathogens, noulds

and nmany,yet aﬁérgrmne%ﬁteﬁm%ee@esemh@ht.anhﬁ%tﬁr& AEFR Bt é@ﬁéré tbneﬂamssraatfﬂaﬁrde of
t he pre i nventi es . usli source, sel ect ed f m

ent n S se
| cers NI RGSgse il DR e G Eow R aR e RS A
| aser), timesgregientiensweanseionype of |ight source, or a hybrid conbination
platformthereof. According to a preferred enbodi ment of the present

i nventi Qﬂlse Qarlhh 7} cf)@t@ﬁtdf tHeQRedent rﬁvenmrghea‘?@%‘ﬁlsé’g%ﬂl timle®RiER &4n Eef@roh\gte?ﬁ&r or

Nd: @ ass, : ereof is used; drivingthe
i et - S 2 sBesel Mg YRS e bR 5 L ey S BHoS s HBing Gienggnotn o e
throughout The | aser can operate in the Fourth Harnonic generation node
(i.e. FHSwitcioin thewcanet bighe presentinventibn mehes 3 ddvicd tisdt Abetheeffget oNal shuftagmbyinge)

| aser CQ’QpI&)Pﬁ!ra%B %ut’d?tﬁerb%arxho ggl”ﬁ{e@@n&or@ﬁb‘%gw 9& %qo fo p?eveﬁ ing actio

Addi tional Iy, 1 n anot Iment, an electri cal | scharge | aser such as
an exci rﬂQP altggtéovel of§nﬁrgé& stqrcle]d &5Hk acgé?étépulste[% powgy when normal q is restored

quasi cw in the context of the present invention means the pulsating of a continious light into pulsed
light by acusto 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 the context of the present invention means energy traveling as wave motion;
specifically, the energy of electromagnetic waves (light, x-rays, radio, gamma rays).
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WO 02/ 38447 PCT/ 1L01/ 00995 wavel ength should be from about 193nmto 308nm
or 351nm In another enbodi nent, a hybrid |laser systemis used for driving
t he uvj etwootissa4dperati ng wherein (a) a solid state | aserPop@ErEodIyg at THG
(355nm), is attached, or aligned to the transparent area of the product

under goi Bk HBE ith'eir%t@_tog@r?issi&{‘or t@h&RisdidntR ladhB&RAge | aser is al so operating

together in the hybri ormat, to nmaximze the efficiency of the

di sinfection. In other enbodinents the |aser light source is selected from
(8) Gas TBIREIRPHLY (ubecomegts T M (HFLEN meshy Bk poyral i (T eyt

| asers, dmiysiangler uhitsblxt anglecabentshe {iepticpefiine Gght thecgiom léragesfdime. (f) cryst al
type of lasers, (g), X-rays punped |asers, (h) E-beam punped gas | asers
types, (hdiaftEbwdriit 88 coffeRGk faRrdsemGivemtivh mdah &k amolint JERAdERtenergy available per
(Electrostatically Accelerated Free El ectron Laser), or organic |aser
types or“”&ﬁ?e @Sﬁﬁ%‘ﬁ'é’ti on thereof. In another preferred enbodi nent, the
packagi ng acts as a wavegui de, or a concentrator. Preferably, the |aser

| i ght soefitecanéssintthimeditext bf thenpabent invéntiomnieans the uratic3F 0 refleciersituxpo tieandidenty
from abput 3 t he peak power density of

i ndi vi dﬁgfd 06%2%?#%3%%%@%?@%% l@%ﬁ?{eﬁoﬁ%, to about 50Js/Cn2, and
preferablf\( t he E‘Z%fsed | aser emts pul ses at r%getiti on rates, from about 1
Hz to adBiRctiofgdMaLronter A thereesaptdpveptiaadneans BGiraeiof AdianhensppdBeent figheta on
i S sui t adotece, Wit ncachanhgkein mamgengdi appl i cations invol ving di fferent packagi ng
materials. The species- specific optical «calibration standards can be

cal cul atgeh 4 in?il’iéa&in!téx%ftﬁﬂgiegé% iferftidR Hlebh<thS RASHGE Sf Qrediél gd%%;atiok%f ?m" ﬁ a

specific blodosinetric va or curve which corresponds to (1 ower )
t he dama¥f¥et %FB@H(ﬂ"cP'??Fm'ﬂ"ﬁ@et‘?)&’éKead‘ihﬁ@ it papessifiom ersemediqh do eRYRRT g ticedhs s
har noni z2egde s6loély i$ diffedeht. imlyamit, |t bafamg tof iNdidént.reys &DIBEY padsddom one medium to

transmtgngmggsumr fa|r§oc\g§tgrce or optical properties of packaging) of the
packagi ng mater1 al used at specific manufacturing sites. The present

invention utilizes 2nd order interactions, and nultiphoton absorption

pr ocessd8soluiigh indasexntexhef theRIpIRnbpYantien msangireseiving Rewe: oIriig exentitptive measure of
refract gw@abimﬁeﬁarpb@tfciall ifstiaiehens Fiﬂ(%}d‘uf:&§@{a(rjdb_fe ifaged @‘Ch_iffefrr]éht @eihis\barqn]E dbfect; the
require 0si net.ric.cury r thres| n _Line., w t he specific

[ nact | vaePeRoR Belihy Geghdeadi ole R0 et st ol et Miekel sDREEH fesThe
met hod cburceeoffighisent i nvention is especially beneficial for sterilization
of water-based products, flavored water, mneral and spring water, bottled

wat er a{rdsccl:ﬁqéte?mﬁb mt&lf ofﬂﬁ@?rlégérﬂi in?&ﬁib@ ni“eét%’ith;e%irgd"ﬂs (({ﬁ@éﬂéctor@ﬁﬁk%&ﬁwme laser
oxygenat ed. wat er U ene er. nagner.l [ nhance el
Cevonet 1aubea B eI Bt TRy et rmle Er P B releBEfee kA sy S PR Pyl

bever agamdengmexteinali gimulusr ealisgiomdsd through aobei af ithem, celled @ecouplar, ivéiop isfpartially

bi o- medig@imiagrl i cations include bl ood and bl ood products, nedical
preparations (e.g. insulin products, blood products, plasnma products), and

el vor yoRerha MAFEPHrAL i Bt b/ BYBRATIES 3r5cP 20 b doutp deris, Pt i

cont ai nimegals,\pattiananystest anUiitarivemt s; for air products, gases for propelling
medi cations, for sprays, or any solids, liquid or gasses or hybrid

conbi natdofsthB84sRP T the Boblt o BRI gr&Bhtl iRRALAN mbdHe Pb&S Siterd MY Bl Mbdium is a
calibrati E‘ﬂ rrtustI b%b e%or rge&@f or the action-spectr urr}JI t he absor t_!jon,[
{ransm (UPEET TSR BREIR (N6s Sher G RR T BY TP bY 5 (PP oy dodareald Sate
prof i | edasefs tdve patkagdiody {sarsd abhthepackagedritdiigupunmd gelils i tot erobasse Jighti t h
the Ias ecrurrently, solid-state lasers are too expensive for most light show uses. this may change over the next
few years. the most promising solid-state laser uses a material called nd:yag, which produces infrared
light. this can be frequency doubled (second harmonic generation) to produce up to 60 watts of green
light at 532 nm. the green light can again frequency doubled (fourth harmonic generation) fo produce
uv light at-266 nm, up to several watts.

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.
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wavel ength, energy, pulse width, and spectral and spatial characteristics.
This wll guarantee effective and econom cal disinfection and
sterilizawv®on3s4t ough packagi ng occurs. The present invenPCORLEID®Ss 53 WO
02/ 38447 PCT/ 1L01/ 00995 high flow rates to be maintai ned and does not
effoct SRRl He B8] B8 HRAAMRARG ko) €. BORKA o Heh 2
sugar or natura avorings 1n &1 a esS‘ d oG8 ot al't 'eF

t ast e arrgpatig af/lgpingfis smrdtrtq 8 rugheee@ﬂgy kel icanselpeiic ehamgse osetheyongansy rtenclt S.

An addi tdp@ﬁtﬁdeo@ﬂplehﬂad Fﬁtﬂod 8s ttqrecét@rtsar@ntrﬁeagmﬁu sthie. rfrtpétqahetoh tt)esstéygregﬂe

f th
o v adPPLROn R Heat sohdhriy PR A sH (e PaBar R e sdhu oty
capaci t ywill bestiradiaied tooereit gwbetbr oothf phatons Willi berof die ganet \waelepgth, OasY, Sed@mil,al t 0
about 9%%hér51'tc!e| 1 gRt a%ﬁﬁe‘anﬁt RGE Fifer T@'lﬁelltéegmohér@h'tr ?&)IIi'm%ttef?jpBrl 'p%%llél?t l&ri;be

mout h f I coSecon or Fent osecond, 1 Atosecond. This sw
sterili ngtgtoglﬁgmet&ﬁmsggﬁ yaSEUigWed i nner surfaces ptionally, a new
generation tooth paste is applied prior to the treatnment to control the
dept h oftepéméercattextrof dfe pragentingartibre oleamnabbiviatiort botrapsste elecimpragsats nute, of

the foll d
oo | tﬂanvgrlagsl ?e%g@rn%l tb\égtgle%rrk‘?@' |§§latr bea% Céht L Infim gr‘rd?tgh%deét&%ﬂ?é? P%Hﬁ’éé@

e

U P.w it %'t'h%ftht'i"éﬂsmﬁbﬂ”d‘bet%’Frﬁ@ﬁ"éi’ far V‘d r‘%é?ﬁ'ﬁ"ﬁ@ﬂ% rfygqnﬁfaé BehighAr fiedfc
frame wahkcaafsebihedegsiaglabl e bi oconpati bl e carbonmer or Bl -pol yners expanded
to contain photo-catalytic, and/or scintillating conversion el enents, each
ey 10 ERBE ! Lo ERLO hab A0 Bed ARLEN ofP preBlldsChEBRARS @efi igh
absorpti on, Ive I'n , AC0UST 10 proper T4
for therHOWa[@'iﬁ'terPrdBj"'é&tVVe\'ﬂ@geﬁl“ﬁP%ﬁ'@wcr es (from super- conductr ve

dielectric, or sem conducting), wherein the flexibility of water may

provi de -gene@r: bivided intective eqlal Yeayisdbrsipagal appliygihs. Char ge, accommmodating into
manageabl e fornms the deconposed species inactivated radically (SYOCH ),

wi thin Vtﬁtreg{otd |h'tlﬂ>l“90 xtgb‘?lﬁt gres?r’tt mvéM%R?A’é%h dhrr gg%rtg%n olf Weqia%er rﬁédrdn’?%rg% tﬁehe
nmout h. I'n anot her I ca cati on, H source I's used to ‘penetrate
t he sur fREEEWEETe {a589 HRYIPS. | n hurran and anr mal s and swiftly inactivate DNA &
RNA sequences in blood therein (|n the bl ood, i.e. under the skin, non

i nvasi vetapgmisfsreiehabntea othera@elhtarswnﬂérSmusredn dpaosi trlg rasédyie rofl retdwrnfremu't;gy
gener at [ 355nm wavel engt One or nore |aser units can be
used, O(n%hﬁ I%% ePrq%eam of pulsed WA light split, and distributed to a

pl ural i ty of locations, wavegui ded through HGFS op,ti cal fibers, photonic
band gapranfBiiaesgit s, Codwxmlt%@?s%%@ﬂ?'d@@ansdhe FRFBraf arsHiindfadian ggerav e
tip of amddendiadibiteserghed @@UiadRS of fght Abipassethrosghrnnedied, or threaded, in
proximty to areas in the body where blood vessels are relatively exposed,

and ar .esxfsrgi‘?tgt‘{.ﬁé"inetﬁé 'antQﬁsdf teofled e n9éh‘i|g3 Fn'é% sfst'ﬂé & of e%‘ﬁtdo %pa[ 0%3#5%{9 element

transm condi L on er
pr esent wheo die: erdiFe pund emt F!?é‘é/ﬂt“allgh | asiERge ai rictwsdept shagen off geagLalty "HPGY?
repeti ti@akgrr@,tna_s, or high peak powers, and pul se durations from about | nms,

t o about or Atosecond. Their respecti ve beans are coI I ect ed,
deflected d rted or Stirr. dto di nensi,on ment_o
i ght at i1 lr*ﬁtférsm'ss et Bk o YR Bl oSt TG RR FeafE TR wicuabiloe

thres hol\tﬁlltbef ligt @l@@ble(mﬁ@neﬁttbat pRgses breugh acfdiadliasi nde gf theopes Aeticel dansibens,

MHC typeinclea%eé;,vrs%[m?ﬁﬂlbénsﬁ#rls;?,ré\t de@RlabesPL B8Rt allvBysP! 00d or bl ood products, yet
they are efficient tor inactivation of noxi ous species

watt in the context of the present invention means an objective measure of power; in lasers, usually
refers to the optical output power, or strength, of a laser beam. watts are also used in a more
conventional sense, to measure electrical power used by a laser. for example, a 10 w (optical) argon
laser consumes around 10,000 w of electrical power.

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.
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therein, i.e. within the blood, or blood products. The nethod of the
present invention is also beneficial for disinfection and inactivation of
DNA and MNAo02/383guences (i.e. disinfection) on articles harChgLopnosenatic
surfaces, such as surfaces having conplex curvature of the packaging

torial . . P |
52 Vo 078 B RSB ol e AR E S bt BT o i iRl 0O
Pr ef er abif yhe light ways rdjich sleternaiges i entorseampnen ynilg oh cegsuiement (Which B aispally ot

i nvent i Qffest RCdrékthears thaMaEan, Ay namomster, lahdl fearliBP tifd Aystrdr® RS KgRIhBIwavbIgRgihd N

order to faciljtat i cal deli of the opr e dgse qQf ener

O Foht) et irfeBeun 288 b ime 6 ot e LR AL oy SRR, rfi (-HB0
nmet hodolrogyblef (~#Fenmyaad eiotet (~AWEMO). on can neverthel ess overcone limtations
i nposed by standard techni ques of manufacturing packagi ngs, and can

creat i velte DGR BEER irfina Bhtélk bf tHS Brebdr vertibn rRBRKGHOSSY, DAY BePihiOHSontaiR@s Of

geonetry. The packagi ng ¢ ontain |iguids, gases, soljds, or a

Qonbr natBe oGP Hh e aRs Gaoust sy the Siart Rinsfag ity Be b Pprspa drrouan =
accor di mgismoort difFragtios geating, hve népacated into indivslegaaser ebestner edahzaita einglstsppcifchan
t hat per@égglgﬁﬁh_on the contents. The net hodol ogy according to the present

i nvention discloses the technol ogi cal know how to safely penetrate and
steri | i Zeer®yreqfighlty; @ phitx it Agaridealy containsdyvise e dnychgpd apemeen pay plye dightrfor
Pol yam d@rrect laelbyrcwdmamée?,apEéde@tnemrﬁedfronP@I iRt whitedightREddrilor Gomany op elragrer
resin c | . er. . re .t : e nt .

| vent | GEasAs? Bt ERR oepl MbatEh B ot e BBl SrOe T et
and a wi'de variety of additional poll§s®ers used for packagi ng wat eRroie¢tprigui ds
and gasese #tddefin@b® of WNE-IBAOBLEE s mde filtdrinatidn 6 RhAToRdiEIs ehuf ekt on
for devi.cets or ‘instrunments using the nethod of the present invention for
use in Jg%roduction line or filling line or a packaging line for bottled
wat er, would be as follows. The production |ines are synchroni zed or

r esol vedvhiterlight dasar ingdhe omntext ofahé presentinvention mepans Maey fagere campiddiogc niebes of

| east oORgEiasHtR ﬁ@lﬂu%ihultaﬁ@&s&ﬁﬂ'%ﬁté— it Rk isRSigfdd beARta ?&ﬁ W& e Jedser

unit wth a hi intensity source of Tight, .able emt from about 1 m
e t o g S SR VTS Testp s HEdet P RRcR P HToBHeY LPTaedss
i s angl etbotdeliiggately ldtl yelow lghirfon spasiatidddy4-talaun pogavtbrs. hBlostswhitb dighe laserst tee an

packagi NGrqoRRABHR BLEmixtura e Leeapm diffused uniformly within it. The energy
emtted F]ggstﬂ’gl'g galrint))(rzratec@iq5 sothat it is sufficient to be distributed

t hrough the inner volunme of |iquids or gases ithin the packagi ng or
bot t | es.9Hqy4 1RIPHSE aBFS%Q@%”%&KE‘Fﬁ"S%P‘Q '$: &R &VYI‘%EH@'%B%'?VB P%’]S'S??@&&'HWP&% ,
hydr aul iliefimaméithe tesectulsmdit presst, tiere peinostapbiarti$ defiming (he exact! veeveleggtiasnahdlcoigint

sour ces, ARANYE R last 3PS RRLdwhiteBR3fk Ul trasound angul ar sources) to maxim ze
t he effip(r:ﬁ%gnlcy 8? gsdew Ce Accor !ang to the present invention. This wll

ensur e thadditighghe seushi-afigr elour brlansaret ke dafinedaiihan 3saary amernta et ® APAleragtedor | n
? Er ef @sr\n@lanyoé@aofammg.%ihwtr?eaeyayibrdmbhpﬂr?aﬁe; Q.i’nﬁl’tiﬁ?dﬁgl@én,aa plsuaig! éduyl of

i ght sa S a.d.n . suc cas each of the ljight sources is
synohr ont sl BaateeS el Efont ARt Hicle BowsrdFred S S Bk, vos
i ncr eas evhitertighyjasers itqday aneinghphofopisxllyipalanted. of desi gn and i nterconnectivity
and interoperability resolution, to maximze the efficiency of the

di si nf eGiindd® 1R kHRCRESxt of the present invention means A piece of glass with plane parallel sides which
admits light into or through an optical system and excludes dirt and moisture.

DETAILED DESCRIPTION OF THE INVENTION

It is appreciated that the detailed description that follows is intended only to illustrate certain preferred
embodiments of the present invention. it is in no way intended to limit the scope of the invention, as set
out in the claims.
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According to a preferred embodiment of the present invention, a high repetition rate, high peak power
laser of the Nd:Yag, or Nd:Glass, or Nd: YLF, type or any combination thereof is used; driving the uvjet,
or a spatially processing pulsed laser light therein, or throughout. The laser can operate in the Fourth
Harmonic generation mode (i.e. FHG), or in another embodiment, the solid state (e.g. Nd: Yag type)
laser can operate in the Third Harmonic Generation mode (i.e. THG). Additionally, in another
embodiment, an electrical discharge laser such as an excimer laser, is used. In such case, the
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products, blood products, plasma products), and llqwds and gases used for medical procedures. Also
useful for drug delivery using water based, and/or expanded or flavored water drinks containing
vitamins or nutrients; for air products, gases for propelling medications, for sprays, or any solids, liquid
or gasses or hybrid combination thereof. In all applications of the present invention, calibration must be
performed for the action-spectrum, the absorption, fransmittance, transparency, refractive index, or
refractive index profiles of the packaging, (and the packaged liquid or gas interface) with the laser
wavelength, energy, pulse width, and spectral and spatial characteristics. This will guarantee effective

and economical disinfection and sterilization through packaging occurs. The present invention allows
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or Atosecond. Their respective beams are collected, deflected, diverted or stirred to form a three
dimension element of UVA light at high energy density. This high energy density is below the damage
threshold of blood components, nutrients, conditioners, compliment systems, MHC type 1,2,3, and any
vital cell present in blood or blood products, yet they are efficient for inactivation of noxious species
therein, i.e. within the blood, or blood products.

The method of the present invention is also beneficial for disinfection and inactivation of DNA and RNA
sequences (i.e. disinfection) on articles having problematic surfaces, such as surfaces having complex
curvature of the packaging materials. Other problematic surfaces are caps, lids, corks, jugs, bottles,
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Preferably, the volume of the packaging undergoing sterilization is about 10ml to 1 cubic meter. The
packaging material or polymers need have an adequate action spectrum, absorption, transmission,
refractive index, or transparency so that the high intensity source of light, will penetrate the packaging.
As mentioned above, the wavelength and frequency of light appropriate for penetration of the most
common types of packaging polymers, is from about 100nm to 400nm; most preferably is at 355nm.

in view of the possible refractive index profiles of the products undergoing sterilization, and that of their
packaging, optical manipulation or beam management need be selected. Any of the following beam
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The optical energy necessary for disinfection must be distributed to reach the entire contents of the
packaging, after the packaging material has being penetrated. The inventors propose utilizing the
refractive index profile variation created, to guide and diffuse light uniformly throughout the entire
volume of the packaging (i.e. the liquid or gas inside the packaging) to be disinfected. The dispersion
technique hereby disclosed, involves creating a vortex in a packaged liquid product, then directing the
light beam towards the air present in the center of the vortex (parallel to the vortex center). For
example: The water inside a PET or polymeric packaged type mineral water bottle or jug has a
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The figures according to the method of the present invention illustrate preferred embodiments of the
present invention, and of devices using the methodology of the present invention, and are not intended
to limit the scope of the present invention whatsoever. Figures 1-3, together with scientific support data
herewith disclosed, are presented for clarity and for illustration purposes.
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DNA/RNA replication sequences, or mineralization of toxic organic compounds therein (in the liquids or
gases in the packaging). A further preferred embodiment of the present invention is wherein the laser
pulses repetitoon rate is between about 1 Hz to about 1 T Hz, and wherein its energy density reach
from about 1 nd to about 1000Js Cm2 .

A preferred mode for operation is when lasers or light sources operate at about 355nm, and if pulsed
have a pulse width or pulse duration at sub-microsecond, however it may he that additional
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industrialists, technologists, medical personnel, patients, and agro-food production market destination,
and scientists and engineers. An additional preferred embodiment for disinfection through packaging is
wherein the packaging is selected from a pill, or a capsule, or a bag, or combination, or perforated
sausage like bags, or the packaging material could be selected from polymer or plastic or combination.
An environmental protection preferred embodiment is wherein the packaging material is used for
containing or transferring, holding or channeling water for drinking, flavored water, carbonated water,
beverages, Juices, agro-food products, sweets, or confectionery products. A preferred embodiment of
the methodology of the present invention is wherein the packaging is holding glucose, biomedical
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A further preferred embodiment of the present invention is wherein opto-pro-biotic products are being
produced according to the method of the present invention wherein noxious species within the
packaging and content to be disinfected are exposed and traceable recognition will occur upon
consumption, or preceding freatment of the methodology of the present invention. A preferred mode for
devices operating according to the method of the present ibvehntion is wherein the radiation unit or
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e immune system of consumers as the noxious species will be
dissociated by the photochemical action or effects of processes according to the present invention,
however, while the parent compound (example: before treatment, while liquids or gases or solids are in
the packaging) before, or during, or after being treated, does not need to be transferred, or poured to,
or transported via additional steps (i.e. additional chambers or conduits, bottles or jugs, containers or
pipes for example), thus the methodology of the present invention is beneficial for the production of
opto-pro-biotic wherein the sensitivity, or size of components facilitate treatment in the final packaging
enclosure saving time, eliminating the need to keep transferring the volume to additional processes
related steps and increasing the bio-compatibility and bio-safety, or purity, or freshness, or nutrient, or
flavor, color or taste, smells or visibility or look, composite or density. A beneficial preferred

embodiment for biological, physiological, and medical fields according to the methodology of the
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A preferred embodiment of the present invention wherein a line of mass production for mineral Water

bottles, is equipped according to the method of the present invention with at least one high intensity
source of light, or laser and said light source is pulsed, having peak power density from about
0.01mJ/Cm2, to around 50Js/Cm2, and wherein said light source is monochromatic (i.e. laser), having
wavelength from about 222nm, to about 355nm, and said light pulses are having a repetition rate from
between about Hz, to about 1 GHz and said light is directed at a transparent, or translucent portion, or
lid, or cork of said bottles, thus ensuring that harmful or noxious bacteria is inactivated, or eliminated
therein, and DNA, & RNA replication Sequences of noxious species are thus inactivated inside the
bottles by using appropriate wavelength and characteristics of light, before, during, or after they have
been filled, corked, and/or sealed for use at later date.
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from abobeam of pulsed U\%l) ?glil 531? ang dlstrlbuted to a plurality of location by means of waveguiding light
through HGFS optical fibers, photonic band gap waveguides, or polymer waveguides, or hybrid
combinations. A further preferred embodiment of the present invention is wherein several lasers are
used having high repetition rates, or high peak powers, and pulse duration from about 1 ms, to about 1
fs, and wherein their respective beams are collected, or deflected, or diverted or stirred to form a three
dimension element of UVA light at high energy density, and wherein said high energy density is below
the damage threshold of PET packaging, or polymeric hybrid combination used as packaging materials.

A preferred embodiment of the present invention wherein the laser light source is sellected from (a)
Gas discharge laser (b) diode pumped lasers, {c) plasma discharged lasers, (d) solid state lasers, (e)
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A preferred node for operation is when |asers or |ight sources operate at
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A preferred embodiment according to the method of the present Invention is having a hybrid laser
system driving the uvjet, thus operating wherein (a) a solid state laser operating at THG (355nm), is
attached, or aligned to the transparent lid, or cork, or encapsulation, or conduit, or chamber, and
wherein together in hybrid format an electrical discharge laser is also operating for maximizing the

efficiencies associated with the non destructive disinfection according to the method of the present
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or disinfggtion or dissociation or oxidation of noxious species present

i nside the packaglng, in the content of said packaging or on the surfaces
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i nvention wherein the remains, and the residual, or the bio-mass or

chem cal -mass within said content, or packaging surfaces, or liquids or
gasses, or solids therein are being processed and exposed according to the
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pr oduct i 1o 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/Cm2, 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
ptresent invention is suitable for wide ranging application involving different packeging materials, thus
their specie specific optical caliberation standards are calculated for a specific biodosimetric value or
curve to appropriately corasponde (being lower) with damage threshold of the substrate material used
in a specific application, or tool, or device.
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t he packagi ng) before, or during, or after being treated, does not need to
be transferred, or poured to, or transported via additional steps (i.e
addi ti onaVoenzssers or conduits, bottles or jugs, contai ne€EIa/00Pspes for
exanpl e), thus the methodol ogy of the present invention is beneficial for
t he productlon r.0-bi gt i rein sen Vit [..S|.Ze. 0
conponenPerTiaearae s BEmadl ebf PRI Frdhs o g e Blays ey
time, el ‘frﬁmwa@litﬁ@JEQ"l@Ohte‘é’@NS(ﬁfR%ep transferrl ng the voI une to additi onal
processes 69 WO 02/38447 PCT/.1L01/ 00995 related steps and increasing the

bi 0- conpatdrétkdrddt Modder &befht@ﬂfsaﬁﬁén IéHersmiﬂlFlﬁt)éour@és 656%@ BEsdut I5nMUAAd |€|511lsed0r
osite, or nsi.t

fl I t

A bent | £ 2oRiieo G or BB THERE THorRaTaPis i sy R e st adfiiens
medi cal fvedtdearasteps i pagkaging mgtermtfmwiooggchmﬁuetsmay facibigieradditionak mateoals ifer
wher ei n '&Ekfagm&@ma%%# §ase® ARG nﬁaﬁﬁirfaabn&ﬂ&#a! @R&@apwﬁsf Lgh %térialés

optlcal di ssoci ati.on of noxi ous Specl es cou

wherei n
bi odosi m3EY v, afdifosal, tagamisgign Wl"lS‘PW%IK?stB%H %?P’i‘%?%?ga‘h ”aﬁc‘Pﬁ 8%%9%%1”%{ tP‘Hbthe
met hodol a§5nnofthat ivey theesatimidology efithé present ireertion édcilitase moa\mwtuenaryastdp by uidiaingigi ng

the presents, i H%Hf‘%r%%a%@in%%r%hﬁ?ﬂg ! s%fﬁ‘n Mr%p[?é’r'ﬁa)ffg tIQ ﬁa‘ilngﬂ%lr tdiel'l\{ering or

conponent_ o Chem ca us t
di ssoci ateptine Audifiisiyg a5iaBsoakiey EE‘P” (tﬂ?éﬁ‘?'%cé.'lar H’&ﬁ%a |d¥”a"1ﬁ)ﬁfrtb$) PRekpging gipterial thus

| Muni zahb @am&feqs paKegGind PR OrsGNS tisTHettoR or dbrligatR@eifdrinamdeliy engblied. pr esent
invention could be utilized for the production processes of

oot i SR oS Bed  BRLY BB B R il
i ndust ryfclirﬂQV'P‘%ﬁr Uﬁdngotbedmtw Opﬁhédé@getsmwtl@rgf%dfwtlw Btﬂtwhmaﬁkaglnaég P) is

Further pReRintthd ngﬁg}omeﬂba‘é@d premusas é@m acl litens.s5ai, or fifee 6btles dYHC
| e suc

1, 111 I f
et hd2 5l b GBI, et et 3 coRdn ke s R B Bleipniee e <Pl
met hodol éagythen fleliverg tmoem@nt of liquige rar igesesf theneuntd dhe dacbaginga e do/fwm seidi pdskdginga

predet er %ébﬁ@all?%Pbﬁ&b@g %Brfe@'oﬂ bé}gor?até?.ir BxybEHaBd @enriéHEP Q%Bl@n‘n@ﬂed’ 6F &UpBRacaf
noxi ous speci es therein cont ent/ vol une

% I nher s é such
O u SR Garsree s B P R aea Phersasl A ey Buroaaue e SBRL it
oxygenat goklitier angltoptivial ¢raesdieristics thewed (in teelpaciagimfot ochem cal adj usted, or
treated, until reaching by the utilization of the |ight which sound

creates, A3RehdoRfy %ae&%u Mu@ﬁnédt& tFél;nb&.‘iu’ﬁéﬁt‘%?th!e F‘esentfn%nt%% ‘i’s‘We‘?enﬁ fﬂ@ pé&k%@ﬁé‘us

transient acoustically thus <created via ut |F|za tion
present PRSI TR 2 caRgUISoM R PRIt S dudh cantgiper §f dak, ﬁP%P&G@éoP B?)“'t %{pfﬁPR?P?fgor
Vi br at i oporetigatbee érdtmayegstidesut sfpabertshett astre itpp Lo@iveapes fprr lelfeos, thecadsltmrpuifn

consunpt ' epéfeae\wgter bbi)%F gt’ prgéeté}ﬁ"n%g‘!' @?Js&l r% (Mr?lwﬂg@t%e o@&% a%Eor&’l tcp

i mmune SyS em i1 s éenh proce SS |ng
to the piwewiep maypekensdial fer @@erqv%ce, Qridafien T@@@@@ﬁles\xéob’h@w&@. a@g thr@tmhewgh

fsal d pac Pg@gaaa@gmgmahg adht afd16kydér EfidhedoRais (RZOZIANR Bifbrovell eFBb@BENtRF thETpeHsalti on
rom sal |nat|

t liquid or . ljd
Such ¢ natPRESAEs P%&%fﬁ?i@d’éﬁ?‘%Bﬁf%ﬁqg’é’ﬂ%%ﬁC% i s mohoS B ARt b ED 7Y ot
mul ti codisofestnnsoi sterﬂ'uﬁmnathm@h Recksging g@dP) avittiouti aghieing gambge Yo &éid ragkhgigi on
is faci kjzteabrd cRking MideRPRERIeE Mt aid ReKIGFORE théinM&eRtor 985 &htent: a preferred

D sinfection, and sterilization, and phototreatnent through packagi ng
(DTP) an@ofp or epessting devigas|using ey reRiRsiplognef thearesentinantion is aereip REN

met hodol ogy of the present invention surpass limtation of current

met hodol agirérerréderhttRinidn€bthapebsent invention is wherein the packaging item is a bottle or jug, or

container, or a conduit or chamber type shape made from selection of monomers, carbomer, polymers,
resins, or combination, and for example; any biocompatible packaging having ability of holding
temporarily, or permanently water, air, liquids or gases for later consumption by end users, producers,
industrialists, technologists, medical personnel, patients, and agro-food production market destination,
and scientists and engineers. An additional preferred embodiment for disinfection through packaging is
wherein the packaging is selected from a pill, or a capsule, or a bag, or combination, or perforated
sausage like bags, or the packaging material could be selected from polymer or plastic or combination.
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A preferred embodiment especially beneficial for the provision and faciiitation of vaccination production
methodologies and technigues are being enhanced by using the methodology of the present invention
wherein the remains, and the residual, or the bio-mass or chemical-mass within said content, or
packaging surfaces, or liquids or gasses, or solids therein are being processed and exposed according
to the methodology of the present invention such that opto biotic beneficial effects are facilitated to the
agro-food, or bio-medical domains production.

A further preferred embodiment of the present invention is wherein opto-pro-biotic products are being
produced according to the method of the present invention wherein noxious species within the
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non destructive disinfection according to the nethod of the present

I nvention Further preferred enbodinent according to the present invention
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SpeCIe SpeCI ICcC O t|Cg.a bration Standar are cal cul ated f SP ecific

bi odosi B! BOipgP! i sppanciegdglyeyand SisFaptanof %FI’tS‘?a'cf’B?"lg)ég}S%ﬁB pE“B‘@Q'H@ al"%v%r“)e
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present 1 nvention wherein

chanber Saiidpcksging er '@H‘i"é@f”?%ﬁf tf@@%@@@%eackwmﬂewnt?emrda'umm eparation, juice,
drinking water, mneral water, insuline products or nedical preperation.
Spring wabmferreﬂlammﬂeanat e, pre§eh’a\n®ér&idn henesira gespackagigo® Baldisinfaataaiblam

\f\g[‘g?”g%fw Jg afﬁulaﬁ 1t&th %oM?h E{?s&@é rbaé%@rfarel ’ehﬁfrﬂfa &{mcpoﬁﬁﬁ%aé?ch‘?o‘?og%%n érgcgér% 5
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or any Iphaidiréht@ént HB6tE Sacedrdiy Y thd methodology of the present invention wherein opto-biotic,
and/or opto probiotic water are produces according to the methodology of the present invention, such
water may be beneficial for the immune system of consumers as the noxious species will be
dissociated by the photochemical action or effects of processes according to the present invention,
however, while the parent compound (example: before treatment, while liquids or gases or solids are in
the packaging) before, or during, or after being treated, does not need to be transferred, or poured to,
or transported via additional steps (i.e. additional chambers or conduits, bottles or jugs, containers or
pipes for example), thus the methodology of the present invention is beneficial for the production of
opto-pro-biotic wherein the sensitivity, 6r size of components facilitate freatment in the final packaging
enclosure saving time, eliminating the need to keep transferring the volume to additional processes
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conmbi nation thereof. A Novel environnental enbodi ment of the present
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coMé'rq"ﬁnation, and transfer of infected, or toxic compounds is substantially lower as the final
processing is done (in) Through the packaging (DTP).

A preferred embodiment of the present invention wherein a line of mass production for mineral Water
bottles, is equipped according to the method of the present invention with at least one high intensity
source of light, or laser and said light source is pulsed, having peak power density from about
0.01mJ/Cm2, to around 50Js/Cm2, and wherein said light source is monochromatic (i.e. laser), having
wavelength from about 222nm, to about 355nm, and said light pulses are having a repetition rate from
between about Hz, to about 1 GHz and said light is directed at a transparent, or translucent portion, or
lid, or cork of said bottles, thus ensuring that harmful or noxious bacteria is inactivated, or eliminated
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A preferred embodiment of the present invention wherein a Nd:Yag laser is used having a third
Harmonic generator producing 355nm wavelength which penetrates the packaging materials of PET
types and inactivating DNA & RNA replication sequences therein (in the bottle, or packaging). Such
preferred embodiment of the presént invention could be implemented with a single laser unit having its
beam of pulsed UVA light spilit, and distributed to a plurality of location by means of waveguiding light
through HGFS optical fibers, photonic band gap waveguides, or polymer waveguides, or hybrid
combinations. A further preferred embodiment of the present invention is wherein several lasers are
used having high repetition rates, or high peak powers, and pulse duration from about 1 ms, to about 1
fs, and wherein their respective beams are collected, or deflected, or diverted or stirred to form a three
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content vol une, thus the packagl ng and its content are sterilized, or
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i nvasi vesolid§tatdqite. NAEY R0k BGNPIEY 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 penetrating the material from which the bottles, (i.e. conduits or
chambers, or bottles, or pipes) are made.
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organic laser 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/Cm2, 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
ptresent invention is suitable for wide ranging application involving different packeging materials, thus
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DETAILED DESCRIPTION OF THE FIGURES:

Thew present invention will be further described in detail by Figures 1 - 15. These Figures are solely
intend to illustrates some preferred embodiments of the present invention, and in no manner intend to
limit the scope of the invention.
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volume therein (in the packaging). By the plurality of refractive index profiles (16,15), (13a, 13b, 13c)
thus created according to the methodology of the present invention for non invasive through the
packaging DTP photochemical interactions, light could be guided, and distributed (13a, 13b, 13c)
throughout the bottle, jug, container, pipes, or any chamber or conduit having adequate spectral
properties or transparency, and appropriately composed so as to be biocompatible for holding
agro-food production items or packaged water products. Especially beneficial for agro-food industries
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(is not Shawn).Especially beneficial for disinfection through packaging (DTP) of bottled water products,
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compounds undamaged by the methodology of the present invention, especially beneficial for bottled

79



vol une of the packaging (80), therein (in the packaging) for distributing
appropriate spectral distribution 81 WO 02/38447 PCT/1L01/00995 wuniformy
wi t hi n aWwo exst4eT nm ned space (packagi ng receptive capabi | PCT/ES1IONNNNEr

vol une) over predeterm ned period of tine for di si nf ect| on sterilization

oxi dati on,and reduct.i r elinati nthr ac i

B si nf eqBi P IHF GG PR Rufnd 4 2o R - Pot P, AR5 ot PoHieten o on
i nvent i ento-Fphieliceusing PTR methodelegyt nsordisg H@tdbﬂ ewerﬁfmwen@npﬁ@wﬁuy bengéeiali fom
for di S'd’Hrﬁé‘c’hbr@ﬂmrM@ﬁ%ﬁ% |ﬁ@‘€lﬂ'ﬁg|f% B0t 1ANNRIH WBdUY zommo 5 fnm ), ot fldhOdbout

L ough FREVGEURS i 7w R GASY b Dhe” pAR NP bl i i A

remai ni rgrbanatedwgsiubed for liggils ai@&Ises inlnead birditinfengjon Idheinrefaging without defeaging
profile sra#aei:fa@l{a'am@&%&}) (gﬁ &ﬂ&strat@@ﬂ%nalr(c%@ule &’}% pWIS8d %h %eﬁhﬁer%&@t‘ﬁ@ oPborfetpet!! e

Is tw sted or te H) ({Wportlon of the
canber &P'%’éﬁ@@ﬁ“ﬂ Wota'm%m?@C(f%ezeag@uses?jthewé §teA, OFSIFmBlés ht &r diginfRckon or
i nner  vahrongh {=BKkdging (DTPYChe i Rdmasiie (58 after theXdotile Sr Rgecanttser (mmindmhmvmhtamér

bi .Ol ogi 91%1/6 barqgg ﬁ@g%&saéccgrr fn t@th@me"?l?)dgg‘iy &ethéaﬁrg %mnvérﬁ'i M‘]a%lli we 9\98( or

sai d pac surfa er surfaces)are
i nact i vareie mewp'd@t@mﬁfém é@t dékveﬁédb'@é@lmb£52édiraﬂfqr90b@°d%F°r ViEeR H@Fl@@j thegr

oxygen atrﬁ’é’!hod@lbg)d lof Wpr@ééﬁd ifv8dtion %ere%ﬂDTPYprbct@éﬁs érg 1be|r§5utlll.&!él) ﬁor thob@bnﬁﬂ:

sterilized t 4 usin sai d
packagi m OdH?t'ogog%QWFQ tﬁ)g et% agr?ﬁ%@%e%m?é% mml{nﬁu F'Qm NRE:L ers WA offefing

di si nf edtestamatiral oergesitorc kadianereq, DTFcARESS OF dultmjlt vajug, nesfmétlfh@dmmbg’;at@ﬁ- t he
present invention. Especially beneficial for agro-food product i on
processes,, and for Broduct on of % Bro biotic |mTun|f % bottl ed
wat er bAdsde Britvstieies Disiiestian traualnasiaong (DpE) wiboys WQ‘B@ ShieRokgaing gsasisnt

| i ght f noererbibdpbadl@biogvstihmesee innvatsrone doasivdlyl sBhprisingpd padkagilin@e, a,’b c) having

At 0- sec I et it an, e '

or cr osgaragr%%ﬁﬁs e{ra&ﬂg ndwﬁ(oﬁlégfﬂé tﬁr%u%l%g %h%ﬂeﬁ%@eﬁ, %?%etrgg%ﬁ{)r (ﬁ%ﬂﬁ?%’f’%bp n
Subst ant(®hI hrpughesi & disindeptiom eort SReiizatiPn, oy ndigFogialion. ©hexysenafine throdgh PREERAR ng
mat eri al(gp,c§ bup (D@mteememéughe:arcké‘gmg) (yccdangagfthécpr@aﬁtha@nﬂ@ (Tedogrd Addialidi?)
ggggr ZS %?t(rgz?oﬁ(dw% ISS llfug(%’\teae ﬁ' avi rrﬁlgnaﬁsu mlcr ge%‘érgogpléurll %r\e 8r?vg§thtaﬁa g%aﬁ&érﬂ;?n (not
packagi rﬁ‘@owmm a@eetrﬁ%mat (57 h%8y 5ar %6, |5ﬁrhd|©§tcatﬁ$ ﬂaafprrms ciritieser/ptives Qjeﬂﬁé\tw&?; al

for the dugarying c&b{rﬁgeéﬁca%natM"@r EBBCor Nitrdgbn, o baocter! ord®&drdmiteist & o?déﬂlc%)ﬁizsent

t d b f t
nciag! BRI SAETRRS Y D aic kel Bt e sgur e SR oeael gt o Boudd” "
sterili zeter prdvuctionhsites, idistribatiandines) fant Iie aget-food mbasdyespberefical fordise podugiorent | on
for di S' °e&%.¢'6e)‘§ q%ﬂ\b}*ﬁh n@@ﬂﬁigéwgcc(ﬂ?rmtg hd ﬁ%)sent nMth%nr @E%@.aﬁﬁ‘@en%h&&tfw cal

W r| ng tTa-so exXt ensi ons
wher ei n dteetion thrqugh ragiiaging K TR Jremepiout Pér“t‘?fée l?B%Ht ﬁa "Eeu.&ﬁ gaHens). Pr diop aRodt
(88, 85,0n84micr8lifer tesafoat TR Thueaidlieks Ngr fbmbdttﬁﬂuﬁataqumstst(éla c@liviciudiag Iflevagédh of

the bot tV\I/a‘?er ga"?t?&?{ed Wa e? O%}%ufblt liq&%g )an&i 8g3es( @ thaCof) §r§ ﬁ'nnt"nelr L%ﬁa%@ﬂﬁr{oﬁpt

?res;gﬁts :olcgrrégm@ﬁald \P?Qha@!ﬂg BFar.by, Q%idilgtgﬁblmy"@tﬁﬁtgﬁumﬁjermd r@qﬂerﬁar qegplina dhedliont

renai ni ng1)i thdgackeind @,b,D 651 883 aRér th€ BHKESI bEjub N@hdenor ddiduil SrecorRmsRE3NSb,

E Ihﬁst (r:];ea‘;[ | plgavfe rbglrrpg tfiﬁ-'eed, %Iug ac%ord%%%& %enqe%hodolggy g)ﬂlge greée%{ {nggnttil)r\\/ Facfllta eer)e<fre;[c \(/aer ein
index profile manipulation of the light delivered throughout (61), the benefit of coupling light (61) to the

packaging through a predetermined volume of water (62,a) is a narrow refractive index profile (air is
1.00, water is 1.3, PET at 1.45, quartz wall of camber (62) at 1.45 thus reducing the refractive index
profile range facilitate better coupling of the light to the packaging thus performing disinfection through
packaging DTP. The shapes in the bottle (c) illustrated as (65) illustrate bacteria, viruses, molds, cysts,
germs, toxic organic molecules or compounds in the bottle such that only noxious species are
inactivated without damaging sensitive components therein (in the content or on the surfaces of the
packaging).
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(DTP), tOwidstien, issbaation, reduction, elimination, inactivation, sterlllzatlon photolysis, photo activation),
optoprobiotic effects are achieved, and occurs according to the present invention non invasively
without causing damage to said packaging (80), or content (78, 79). Especially beneficial for agro-food
industries, for bottling (80) industry (75, 76, 77, 78, 79,) , and for the production of bottled water (75,
76,77, 78, 79,), and biomedical preparation (75, 76, 77, 78, 79,) of optoprobiotic water based or bottled
water products (75, 76, 77, 78, 79, 80,), the present invention by coupling light (75) to the vortex r
tornado shaped diffuser having a predetermined refractive index profile in relation to the content or the
volume of the packaging (80), therein (in the packaging) for distributing appropriate spectral distribution
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the transient, or static cavitation (ultra sound), or ultrasound probes, or drivers responsible for
vibrationally (not shown) twisting or spinning the air remaining in the bottle, or the air capsule therein (in
the packaging), thus creating from the air or gas therein having a refractive index therein (in the
packaging) from about 1.00 for air, 1.3 for liquids (water), and 1.45 for the packaging material, thus
facilitating uniform distribution of the delivered light throughout the packaging or the content or the
volume therein simultaneously, or sequentially, or cyclically, or non recurrently, or recurrently for
disinfection of said packaging or content through packaging (DTP). (81) and (81a) represent a radiation
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represent the boundary of the packaging, and (114) represent the apex top water level line in the
packaging (100), (108) represent an inactivated bacteria which can not replicate as a result of exposure
to the methodology of the present invention for Disinfection through packaging (DTP), thus a bacteria
which can not replicate can not infect, especially beneficial for the agro-food industries, and for
production of bottled water products, having opto-pro-biotic competitive advantages for enhancing the
immune system of human, animal or plants according to the methodology of the present ikbnvewnhtion
for disinfection through packaging DTP.

Figure 15 illustrate the methodology of the present invention for disinfection through packaging non
invasively using wave-guides and instrumental beam management, comprising: A radiation unit
having a high intensity, or pulsed source of light (133) represent spectral distribution within a
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Spi nni n%t%fhzea"%”aciag'ﬁg Foagh i S SRERa St otidipdt 5P B mndlitt X, Bt o1
sai d vi Wraatbinatioroer foprasaiving llghs@rom@a@zmm PETHiE fo 1D ogss, sokectingstalibratioy
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ext ende war ortio suc a
Subst andieat gL Ge RBEINg Br alaTrn TEASIoPGHe: SRRSO ERE BT ERE) and
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gas. for non I nvasive Sln ection %£ esS accor ﬁ to any
of t he Hlusteaien A Jont|Pariertion RABE Town (1498 i inaptvaiet (1ghe 37 8@&) %ié%ﬁsweo NAEMS i s
bei ng useglication bergeaceditiiszf@ckli( 35 cGURItte dange tdpiidata)iciind infqzt (128 137 y138f),

other | i(%]lt), rgﬁ'gée(ﬁgg t&ﬁ:egrbgnlc Jr%ﬁerq{cﬁicg%s&*eiﬁpﬁbt yet oxidized, or reduced, or eliminated or
dissociated (OPB), or processed (OPB), or photo-treated or combination (129,, 133, 128, 137) by the
delivered light (131, 132, 133, 128, 129, 119a, 119b, 117). (130) represent the botiom of the bottled
water , or packaging, (141) represent a transparent Cap (141, 131, 132, 133, i.e. light seeing as
penetrating said cap)) wherein light from the radiation unit (116) is delivered through said cap, or lid, or
top, or cover (141) for disinfection, or  sterilization, or photo-treatment through packaging or DTP
according to the methodology of the present invention. Especially beneficial for the agro-food
industries, and bottled water industries, and for biomedical preparation of opto-pro-biotic compounds
(OPB) through packaging such that once consumed or reach their respective destination, enhances the
opulent, or positive, educated, or rehearsed human immune system, or acquired immune system of
human, animal or plants. Especially beneficial for the production of opto-pro-biotic (optoprobiotic
meaning that the dissociated or photo-treated components therein in the packaging are being
dissociated without damaging their geometrical integrity, thus allowing traceable recognition by the
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9. Method for non invasive disinfection of packages according to any of the
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distribution for disinfection or sterilization or oxidation through
predeterm ned type of packagi ng over a predetermnm ned space or vol une over
a predeterm ned period of time w thout damagi ng said packaging or causing
nol ecul ar m gration of packaging to liquid or gas or solids therein. 11.
Met hod for non invasive disinfection of packages according to any of the
preceding clains conprising; Exposing at |east one predeterm ned packagi ng
material selected from PET, Polyolefin, and Pol yam de, Pol ycarbonate,

Pol yeteram d, or Polyester or PE/HD, nylon or plastic, paper or silk
cellulite or conposite conbination, or glass or any pol yner resins

conbi nati on thereof having a predeterm ned volune therein of liquid or gas
or solids or food or drink supplenents, a predeterm ned flavoring, or

nat ural preservatives, and wherein said packaging is having a
predeterm ned surface area, a thermal dynam c curve, a refractive index
profile and a transm ssion characteristics calibrated to said external
exposure, and when conbined or neasured individually with the liquid or
gases or solids content therein facilitates disinfection or sterilization
of content or packagi ng sinmultaneously or separately or in conbination;
Calibrating a 87 WD 02/ 38447 PCT/1L01/ 00995 dose response curve for the
predeterm ned transm ssion or absorbency, or opto-electronic or

phot ochem cal characteristics or reaction portfolio for light of said
packagi ng, and wherein said dose is tuned to its scattering angle, or
reflecting, or refracting, or deflecting or manipulating Iight throughout
and therein w thout changing said packagi ng conposition or causing toxic
mol ecul ar

'for
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m gration fromsaid packaging to said content or damagi ng to said packagi ng
while as function of biodosinetric and chenodosinetric values of the

del i veredav@p2/siid4gt ri buted |ight throughout realize said dPeT/mfi®OIISN oOr
sterilization or oxidation objectives of producers, end users or quality
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and theréﬁ phot ochem cal effects, in a predeterm ned cyclic, or recurrent
or non recurrent sequential or consecutive steps or photochem cal
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waveguide or diffuser distributing the light radiation throughout the package and its content.

5. Method for non invasive disinfection of packages according to any of the preceding claims, further
comprising scanning the package with beamed light by vibrating or spinning either the light beam,
the package, or the content, during a disinfection sequence.

6. Method for non invasive disinfection of packages according to any of the preceding claims, wherein
the package is sealed with its content prior to the disinfecting, and wherein the content includes

- liquid or jell with a gap of a predetermind amount of air or gas trapped between the apex of the liquid
or of the jell, and the upper covering of the package, further comprising the step of vibrating or
spinning the package close fo or during a disinfecting sequence, wherein said vibrating or spinning
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conpatibility, preserving content freshness, flavor, or appearance
inproving its overall quality |evel over a predeterm ned period of tine.
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paper or silk cellulite or composite combination, or glass or any polymer resins combination
thereof having a predetermined volume therein of liquid or gas or solids or food or drink
supplements, a predetermined flavoring, or natural preservatives, and wherein said packaging is
having a predetermined surface area, a thermal dynamic curve, a refractive index profile and a
transmission characteristics calibrated to said external exposure, and when combined or
measured individually with the liquid or gases or solids content therein facilitates disinfection or

sterilization of content or packaging simultaneously or separately or in combination; Calibrating a
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bi ol ogi cal | {pﬂ@g‘ung hgrn{e(f’raqzqng o1 F?ﬂ?ﬁttngd%{n'ﬁg'i' thg%_lll.ht throughout without changing said
packaging composition or causing toxic molecular migration or damaging to said packaging;
Activating at least one radiation unit having a high intensity source of pulsed light from about 1nm
to about 999nm, and energy density from 1nJ cm2 |, to about 40 kJ cm2 , and repetition rate
from 1Hz to about 918 GHz, in proximity to said packaging, synchronized or resolved and linked
or remotely interfaced via optical fibers, waveguides, liquid waveguides or reflective or refractive
stirring optics targeting or transgressing, or transversing or covering, or aiming at said packaging
so light from the radiation unit is transmitted through said packaging without causing damage to it;
Inactivating, or disinfecting or sterilizing, or oxidizing said noxious species within the packaging

and on said packaging surfaces thus enhancing its quality and biological and chemical
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modulatlng, or triggered for cyclic, recurrent, non recurrent, or combination and wherein their total
electro-optical output at a given period of time operating from about 100nm to about 400nm
synchronously, and wherein said light is pulsed between about 1Hz to about 100 GHz, and at
least one pulse out of a plurality of pulses, quasi CW beams, or coherent and non coherent light
delivery or pumping, or collimated light, or amplified combination is delivered towards or through
said packaging when having a time duration or pulse width or modulation signal reaching
between about 1 microsecond to about 1 Femto-second Fs, or picosecond Ps, and wherein the
intensity, or fluence rate, or total irradiant, or biodosimetric dose, or number of photons, or the
relative distance between photons in selected beams or burst of light from said units, or energy
density, or average energy is calibrated to species specific calibration standards for inactivating at
least one DNA/RNA replication sequences, or oxidizing at least one organic toxic compound or
components of said liquid or gases or solids such that said liquids or gas content and packaging
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predetermined period of time such that said volume, content or surfaces throughout are sterilized
or disinfected or oxidized or made safe biologically or chemically without damaging said
packaging or causing molecular migration of packaging to liquid or gas or solids, volume or
content therein and without adjusting, changing or deteriorating the flavor and details, taste or
composition, wholesomeness and freshness, quality and shelf-life of said agro-food, or
biomedical packaged products so said products quality is maintain throughout for long periods of
time.
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paper or silk, cellulite, or composite combination, or glass or any polymer, or monomer, or
carbomer or resins combination thereof having a predetermined volume from about half of a liter,
to about 20 liters and wherein each packaging is almost full to the top where capped; Twisting
said packaging item such that when said packaging item is ultrasonically, or mechanically, or
hydraulically, or pneumatically or electronically or opto spatially, or opto — electronic, or
combination twisted at the appropriate speed or rounds per minutes RPMs, during said packaging
transport or standstill from about 1 RPMs to about 30,000 RPMSs, then as the volume in said
packaging globally is stirred and sonically or mechanically push to twist, said air capsule is
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and sterilization of said content or volune or packaging surfaces within a
predeterm ned space, over a predeterm ned period of tine. 20. Systemfor
non- i nvadve@e2/si4s1 nf ecti on of packages, said systemis espkCT/aldupowsef ul for
di sinfecting non- opaque package, and for disinfecting t he content of
packages haVi st _one n ortion

P at on nPIER e AGEHE o VU Paget veDRBr Rl PERN s TrE hh ety
radi ation i twtadumam coriged ok eylofiricaim bt iqnglttplmlabesnhyfatibngmape Hating efiiciantnlight
least one géiine&eismﬁwseBiﬁuéiﬁqic\nga@oii@xﬁnﬁinaa.at.&fmiaearwss%nha%rm@ﬁi%téf@&iﬂnm

(b) mechani ca ans for lonin | east one package i ntended th
di si nf ect edSPWeighk a”%é?'ﬁ vaKtey gatgwa%@qpfa%mr CRRRYSATANENIR QT P\FRSGt 2t 'east
recei vi ng | eigdut 21 pelicaitifi@n ;avdilable ogyyen o reaceimgstofe@temmm rabbutiteginali, dr dutglbf

radi ati t
51 B8 A P AT, L S K o
radi ati on éﬁ‘iﬁ* PEGKAgiNg GR f%'rigriﬁtar“ﬂﬁﬁfrﬁnwmi’véi whes 54 agmes;égceéiﬂng i’rgﬁii‘POS“re

contain at la&;%&lingotBQhé |n@ﬂ*tod6l@jﬂ)@‘ﬂﬁéﬂprebait||Mnt4':anVE)(|§ﬂsm§gsﬁrhUIt@fiedDQ§'W!%ﬂﬁlentiéilynm
and 999nm and éi\/n| ener ffigi ent

fo destroy NEHETERF Rt fioTRonEl, 8 BrPeB Rl s Ko P satkeafd o

chemi cal or Byileestirene cpyiset ddmt @ radliatiere gt or dmersélﬁﬂnspamgta@e%k mOWPrn chéliOrUt

gg/ng 222 ] gggu%%F&é%bgg ﬁlsﬁ ('\é\{?r][ %Eﬁ‘éiﬁiorp%te@,%&fén@h@ $&iab§ fi%hpéﬁoute’{lﬂﬂgﬂ”'aboﬁﬁzé/\o
ner

el g ¢ 1 ansHHE TR PRD DR HEEAR AP it Hedios: o Bing, BFgRUE Sr

i nsuf fi ci entxdosing daidengriegingrin sgickasizalign wniieket ed reated kocsaid tistiogn, sastiiring, or

package or Lfs gﬁ&mo?ﬁ'ﬁfusm%jof ]§§¥ 36:R&h: (ufin [ﬁ%%ab@éﬁ%ﬁéﬁ@ \Aﬁi'e?éirf'ga‘i'ocﬁdc% n@fmaterial

packages accor to an preced| n wherei n
radi ation i ﬁ%ittei‘"iiﬁ%iii@ waéeri?wwti tii@éein $4iRipg Fi?&‘POSLeHéO Al lgast O%P@%esff@irﬁ'? gﬁﬂ' 3o m
it are Dbei ogt o laestapd said tgisted et dapsude, PHe dertehat, Ifébﬁtafﬁ)ﬁlffmmarﬂ iovitdtiogn oof a

package i nt ﬁ%g%ﬁlngoer t&%hribw nﬁaéfeﬂe qéa tr&ntSaida%qia ‘r’r{ @h &%out' @Qtvoruﬁi%' f%t bé) n

is arranged in ermne
non- opaque pigintecisd or stasifized H%ﬁre't‘ H@'“ﬁ?@m Hﬁaﬁwl%@ft b'mswtrpiréwsaéq{as@@'e °r a

becomes a waMR@ativelecaintin foiteserpiiﬁaiiat lof gt lalﬂgloii hed! brgbit phadri.atim@iacttohg ou@mout
t he packagegg(?d its . con

t]
backagos. SceBmaPIRges SSATSR tpirsaT iAo o T (AP, o TR roP
mechani c, ebpsstes ospeeiih dimlagjcabcaliptabion standardudari ipactivation, disvfectidn sterilizagioroor
spi nni ng ei Lhedioh s éq'ugﬂﬁtié?ie&%durcm RALAREA/RRA EhRatfoR Ye§itncesd BF EdMebirition

di si nfection seq uence, said | brating or spinning are in order to make the
| i ght beam é*i?é%‘?f dhysreisinfegiiag, ﬁééi@&bzé“goi’ oxidizipg) REAHS, °rd‘8i"?ﬁ mjcaly @ GMRIOATn
sequence. 2hakiby sbreentfand packagingvesd veocdous| aficsHfé owreading #s kel anddposedinty t o

any of the B&eqce?%lfe’agtemnﬁé erfo'drcgfhtﬁﬁe QB RAg St A, iééﬁﬁésktéﬁdqatdrél%ﬁity for

sources in conbination WI | east one Tight radiation nmeans System
for non-invaRSYEPHANs| nf ection of packages according to any of the preceding
clainms further

19. Method for non invasive disinfection of packages according to any of the preceding claims

comprising comprising; Targeting at least one predetermined packaging item selected from PET,
Polyolefin, and Polyamide, Polycarbonate, Polyeteramid, or Polyester or PE/HD, nylon or plastic,
silicon, or glass, or any biocompatible and optically compatible polymer; Twisting said packaging
item or content, or volume, or surface ultrasonically, or mechanically, or hydraulically, or
pneumatically or electronically or opto spatially, or opto — electronic, or hydro-optically, or,
Coupling and Diffusing at leas one pulsed or continuos wave, or quasi continuos light at about
355nm from at least one radiation unit or laser having a high intensity source of light; forming
vortex or tornado shaped air capsule diffuser by said twisting action and wherein said twisted or
stretched air capsule contain about 21 percent free available oxygen as air, or nitrogen, or other
gas having refractive index lower then the refractive index of transparent water, or liquids or
gases in said packaging, or wherein the refractive index of said capsule is higher then the

refractive index of air, and wherein said vortex or tornado shaped diffuser is reaching to extend
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conprising an ultra-sonic trasducer in conbination with the | east one |ight
radi ati on nmeans. 25. System for non-invasive disinfection of packages
accor di ngvo 62/383y7 of the preceding clainms, wherein the |iBOT/Iaddesi on unit
includes a solid state |laser. 26. System for non-invasive disinfection of

packages accordin o.any of the preceding.clains,. .wWherein the radiatipn

i nst runent ﬁ?mﬁbaﬁt tﬁ"%d’ﬂﬂ*}b’e Oiré’u@mc‘grn?afcﬁﬁ%:ﬁgg'%\feprlojél'ﬁlgy t%ﬁn%)tﬁset g%os'ocr’fasa'do
non-i nvasi veadtagingbed trélaringoin @ dickengewothiceoved eihgbaub thengentdr ofraidppassediian gr
claims, whepghRelA®r Sirftor FAtidabiRhd dtchedBiftlisel MlbddRSiticheR 4t B8 Apprapiate 28.
System for non-invasive disinfection of packa eaﬁ accordi ng to any of the
precedi ng cPMI§Or diSfECPe FPOEHE IMYRPCHH SRAUEMAMMSEFYRBMN OF FEp Jaerently o
guasi - cw t ypelicly,|lcarpmbinatioa siesreof 20leaSyone @atkaging romensen msivate vdihii anéaduit on  of

packages ac Eﬁ)cfnmeﬂ%r %Q? g%%ka@égs Egﬁrr&{nﬂg&'ﬁv QB?Ngedm and Wéiﬁ Eéld E%%aéilig or

radi ation instrumen 1 udes el ectrica I scharge | aser . . stem for

non- i nvasi vi&s BRNsNhEPEEIMRITALIBD iSRERIEI S ahieadrar my'se droBnspibradiahRn WiteRr dRfchgr

IcI ai s, o whayigid mtédr@tidnicgfbbmbmdt}oaﬁ,iam vihesdirf s&m@diai]:ciﬁrc Lnitbes |den arBsalEdtp ddm
aser. 94 WD, Q2/ 38447 PCT/.1L.01/.0 1, £ _non-.i ' .

di si nfecti oﬁongfs{ageg%ieésggsecgngéé%'rsg?a?r;%qgsc?ﬁsaﬁ?aﬁEﬁ}%}é;:(p%rergb%g? '%°§M€ﬁ%éiYar§r§r?' oRher ei n

the |ight rledératélestron heam awpprd lasers, iereleciion daspsaniibey lgeers foneds@SASEEEA/IEISt em

for non-invagiy e Bba efddePanpld RaGK AR BERANSHRY dbgedafbes BhschngseR! eerdi ng

clainms, wherein the |jght tion instrunent .includes a gas tvy. | aser.
37 Syt em Bt B PR iricErd BENGR: eaBdeset detagrs d0Eh s

t he precedi pgmpddailasers, w&teerleéens,tﬁmmhicglbﬂndgamimeliso_rseédﬁsljt eupeplified rigdecrl dinean
TSA/ SE/ EA FEbsokaBE ©f baafded F4bersDY §hfnl QJpdlsdrd)V bt &iveli RaroRiet iRBrsOf
packages according to anly of the precedi g)g clains, . wherein thg |Ir%ht

radi ation i ﬁ%&”?@n&’ﬁ?al {aseisuiErsonic lasers. K RHBPET 12FSe’ BYMAeYJ38eTS: Bheargiaspism
for non-invasalyte Heas npretdeleotocafalypa tdsage sir dasecs; draugd tstetiamyy tdsetshenopitecer@tli ng
clainms, wherein. i jat | .S i t
I e R s L L
accordi ng t BseiRyangfwhenein dghicleam sgid drdiztien, unitviidiot prUrgRs is jcgHRled ldwaregyides

i nstrunment  keeddidEFondsaid® idha inie td bREIRABRE broxiity obysd fabkhdiig, AAwhdniAHevtgh

di sinfection, of. pagkages, .accordi t ny,.of the precedin | ai . rein
the It ¢ RrsprBAFREEVERET 8 el hing potfdnb piifndeureR g ti]
for non-i nvard steriligationof said icomentfor plwkegrarackaaingrifaggs tvdthinrg predetermineg seasedi ng
clainms, wheiRiaprdddRrhinedperibdditdid on instrument includes a |liquid type

| aser. 39. System for non-invasive disinfection of packages according to
any of the precedi ng cl ai . Wherein the light radiation in upent .

ol Lo ar SR o PanypE S Prokaee oA Bt skt (b HEectng

di si nf ect i onorebpagae keegeageacodridi Wiginteotingniheoforténd gir eavkatienghayingi ats leastwbie ei n
the |ight rﬁ&%-@ﬁéq@é‘pér{?&{tﬁMU@Nzhiérﬂ@hHQ&i&ioﬁ nthy eniét ﬁw&@@%e'pﬁéﬂégé?'é%%inpﬁser
with 2nd, 3rd, 4th, 5th, 6th harnonic generator or frequency doubler or

converter.
(a) at least one light radiation instrument capable of emitting pulses of light that contain at least

one light component having a wavelength of between 200nm and 1000nm;

(b) mechanical means for positioning at least one package intended to be disinfected, opposite
said at least one light radiation instrument, for receiving light radiation;

(c) control means for controlling said light radiation instrument to transmit pulses of light toward
packages positioned by the mechanical means in order fo be treated by the light radiation

emitted from the instrument;

wherein said pulses of light contain at least one light component having a wavelength of between
1nm and 999nm, and wherein said component has a peak power of energy sufficient to destroy
the toxic or noxious nature of compounds of biological or chemical origin anticipated to be present
on said packages or in their content, and wherein the time extent of each pulse is short enough
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41. System for non-invasive disinfection of packages according to any of
the preceding clainms, wherein the |ight radiation instrunment includes

pul sed amdowtss4ei n the tine duration or pulse wdth is spCBREi#§ISOm about
1 Ato-second, As, to about | second. 42. System for non-invasive

di si nfectiaon o ckages accordin Q an f.the preceding clainms, . wherein
the 1ignt Pl el B THERARERIERNY i BEs o tanFaBEr Mt e P E oo
on a si ngl d@lisinféctio seanena3is Byufficiant fayr damaging nor arsleasingd urwarnftesc partigiesofromp asgidages
accordi ng tRcag¥ ofits doh@nPr ecedi ng cl ains, wherein the |ight radiation

i nstrunent includes anplified or spatially processed, or converted, or

penet r ati g EhiTPLTREs e P REREE ) ireroct PRl B, oo ey e e
directly orwgereidge tght rduiationy msipumadok Issposiéihddssuctl diat vrer lgtt pudes \WDItER/@8Yi4 Are

PCT/ 1L01/ 0088Ry dirddiaustyuRied ke iphidicferthingd £éH-ddadid p&HiorOb QF&kQ&@ﬁfeh@é& to be

di ssoci ation, or oxidation, reduction or _equalization of noxi ous speci es

fr om packagiRjebPy i 138 (Whersintg Highitradiafipn "'S%’é"’l”@ﬁ‘i’ o? PRRSR hpYiRALR Pipgeteimined

di si nf ecti oang¥d reftiodindre said@oobehigng portio@ rsyciothat the nnepegliengrioh aif ey, packbéger ei n
t he l I ght T 8ﬁ1te5 QMwvdvB iée%@iﬁusé%ét%ﬁﬁg mbcﬁglﬁ r H%ﬁqwb@ﬁ?ﬂt' tﬂé1 Eack§%e'S isf or
non-invasi ve di sinfectfon of packages according to any of the precedi ng
clains, wWhe&¥&"h the |ight radiation instrument includes a diod | aser. 46.
System for non-invasive disinfection of packages according to any of the
precedi rg. chyaiefs for nohrivasive tisiafettiophdf pasikigas iaocordims to ampe ot the neéoedieg ciirhd D.
47. System -1 nvasi I.S] I .of C.C i.ng.. .t

the pr sced e SRHEC Pl SRR RGP SRR AR LAy S A B
acoustic, oBPiING ehp the light bearn.dbs eackagedpiathe centensrduripga disifactian segueiice, said
conbi nat i onviprRE}Y tRningdSRY in ofder toyakeeR Tigt bBAT stavVadhbViBe Phskagd EiCitsl Rt
packages acaordi %.tfot.an%( of the preceding clains, wherein the |ight

radi ati on i AYTPGEHT TRALPIUEE®a space charged el ectronic |aser. 49. System
for non-invasive disinfection of packages according to any of the preceding
cl ai ms, 23wh@istemmfor tna-invagive disiaigrtioniobpackagss raensding toreoy ofdhes pracddingetainps,fygher

laser. 50. gyfdrRmyEQlurdlgibr light 86thdss irfdofrbMa B iMhdbad? BrKIRBEBdIBEMRENEY tO
any of the preceding clains, wherein the light radiation instrument

i ncl udes, ,a doped. type fiber. o hot oni ¢ band-gapped | aser. 51. st em for
non- 1 nv a4 OSRTLPHIEr e dpnisalbR 2h S dees ara il B up R preewbd RS
clains, wheoraprisinglae ultraghic traadiicer inmembinstianuyrith the Ieast bnedight radiglien eéreahsiser . 52.
System for non-invasive disinfection of packages according to any of the

precedi ng. c$\aiehb for noRRvELIVE bibiRfebtiodNdr Jatitgas iadbrdiftp td” HRE BT the NFédedRg ciry/bri d
| aser | anps erein. Lhe .stg)ect#fil| di st H l:guttl on over a predeterm ned space
over a pred¥ PR IAYIAE Bt nelrdRs &30 YARES®or  synchroni zed such that

t he appropriate dose or energy density is delivered for disinfection and
sterili 28t | Jysterhfayughrinyasikea disinfgctioh ¢fi npakages @ecayding s anyr ofsthe i Rieceting rotsins, or

t hr oughout . wherein the radiation instrument or light source is a continuous wave lamp.

27. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes a pulsed lamp.

28. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes a quasi-cw type of lamp or laser.

29. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes an electrical discharge laser.

30. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes plasma pumped laser.
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53. System for non-invasive disinfection of packages according to any of
the preceding clainms, wherein the |ight radiation instrunment includes a

| aser. 54v0®/3t4¢™ for non-invasi ve di sinfection of packagReT/@Haampdsng to
any of the preceding clai ms wherein the Iight radi ation instrunent

i ncl ude d based .|l a em for non:invasiye disinfection of
packages acOSTAT 1 B0 AN FOpReTE: LRI creri © Aerel® WREpgme
radi ati on i whereintenighi radibtied dnstramentincludes an esbdaimdtyes eftaseNd; Yag | aser
operating at between 1 Hz to about 200MHz having a wavel ength sel ected

from abagt dyskin ?d? r@pWESI@@lglﬁﬁbtlongcﬁ F\é@«e%%é %MJ ndéel A B {HA0R 8 dmp Cbiavigr ei n

t he pul se du atJ L 5 sete {yg O(T Isecond s, to about I Ato
second, ere@ §bts'?%’ﬁtn'°f‘(ﬂs "WBRNLINRYALS 3/ 82SYRE #FECt i on of packages
accordi ng to any of the preceding clains, wherein the light radiation

i nstruneldt Pysteirufbe op-inyasiwe disitfecton| dfchaskages acersding tpemari g precedivgveaims, 1
Hz to about wFedHandR¥i @Qatﬁ;n%ﬁﬁﬂn@rﬂ%M@s‘%rﬁﬁé@ﬁk/%ﬁép@%e SaaRm and wherein
the pul se duratl on or wi d i s sub-m crosecond causing 2nd order

i nteract] hoto sSor pt.ion [ocesses, on the surface of
backag! i aneh i g Ba 'ﬂ"a'n@zsfroa R CERTO S AP D BIRBTAGY Sems
Syst em f or mobereinrhedighiredidiosiinsframent icludés psamkiageBictactyper dilasgr.t o any of t he
preceding clains, wherein the packaging is a half liter bottle of water,

f1 avor edsswag\Rfem h)‘?tntolﬁ-‘?rﬁaé?\l;e B|§|ﬁ1%€tﬁ>‘ﬂ Ma@ﬁage@racc&@ﬁéwaﬁﬁgf W@t ecifb cqieﬁrh@k' ng
58. System for n si nf ec@ﬂl on of packa ?ccoi; ing to any of

the precedi Wgeren henligﬂt ra%@p&sﬁumﬁgn 8%@9% S 05 GETP‘IVBﬁO 'ﬁffr or contai ner

cont ai ni ng water based products for drinking such as mneral, flavored, or
suppl eneltt eSysteat &r .nobNvashes tieinfettpn ofarackageasicedin & afeot tmmraﬁedmammges

accordi ng t gnaB 1R lighf18diRicR GRELMENt flcRbdBan oyl i ladeie Packaging is a 1
liter bottle of mneral, flavored, carbonated, treated, or spring water

for drinkin ste n-i nvasi ve d|5|nfect|on 0

o i 1 1 Syste g Mo A B o A0S e, (4 A BB PRl B it 1 o
and a hal f bbéreinghedightridiatioalinstwarhent incfubiesvcresial wpedaser. bot t | ed or treated
wat er, or carbonated water, or spring water for drinking 61. System for

non-i nvagl V& st \‘o@fn%ﬁ‘idvgélveoﬁusuﬁf’é%ﬂgﬁ?rpa%%@é %héwd.ﬁgft@aa(y 8f- thfehﬁe&éﬁfﬁaeéiﬁnﬂg
clains, wherein is a M ter e of mneral water

f1 avor ed \/\/at"’é?re'”l??ﬁ'tgf’gfad'%tfo”t‘rfs wpeRf includese? auisityrRed?ssbnat ed wat er for dri nki ng

62. System for non-invasive disinfection of packages according to any of
t he precedi $gteol &r mep-invasier disinfettive fackkages gecadiog kabihy ghtheomsceding abdims,

m neral wat gherehli VI@E%du%&%{stryﬂﬂgtwcﬁﬂe&én érﬁ;ﬁﬁéaﬁl Sld@’?aé or carbonat ed

wat er for drinking System non- i1 nvasi ve ctl on of packages
accordin to ar'% of the recedl ng clains wherei n the ackag;ece is a bag

or cond f%émn dﬂlla glﬁlaﬁec oarofmgﬁlfqg@ﬁ@ﬁ?cg@?%, to any of the ing claims,

whereln the light radiation instrument includes a g- switched lamp pumped laser with 2nd, 3rd,
4th, 5th, 6th harmonic generator or frequency doubler or converter.

41. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes pulsed and wherein the time duration or pulse
width is selected from about 1 Ato-second, As, to about 1 second.

42. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes a hybrid laser and lamp integrated on a single
platform.

43. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes amplified or spatially processed, or converted, or
deflected, or reflected, or refracted, or holographically surround or penetrating, or splitted, or
recombined, or channeled, or distributed directly or guided or through pockels cells, delivered

95



64. System for non-invasive disinfection of packages according to any of
the preceding clainms, wherein the packaging is selected from capsul e,
pills, gav@o2/pd4asti c, polymers, nononers, carboner, el asPOIEL01/00995
cellulite, paper or silk materials such that are adequately bioconpatible

for agro-fo odu ts for co tro or bionedical or optoprobiotjc
prepar at i onRB‘?“pg‘ ?ﬂ’ngd Fgen 'S%WB 'ﬁ'ﬁfelc ’g{'afﬁfﬁ' Renfs 8&%’81“{8‘?9’8{50” or
vol unmes 97 mmmquximrdpmesm@mMam orgygerd thréughowfon- i nvasi ve

di si nfection of packages according to any of the preceding clainms, wherein

the packagi grgtehs foR ndh ey arsmeudﬁoéfupr@kégfes \dekadiihd) toVahEbof B frEdeding iaims,
enri ched vvat non tléf]r%% Ye di si n%‘i %Ctl on of packages

according t¥ %fﬁ&'7§'}?fl'g¥tr{8g'ﬁtr‘°é'd'g’gf"ﬁ8n liode HIPEY RS¥'he packagi ng i s
containing a twisted air capsul e vortex or tornado shape such that its
| ower r efSr adystewre for mgesinvagves disinfeiion efheackages mecasding: tneenef e paeidingi dagmas a

I ongi t udi nalyygich fnesSight @Hratrdn@ﬁétrﬁﬁ&ﬁﬁncmés £8i8d lakdrzat i on or disinfection,
reducti on or oxygenatl on distribution or uniformy penet rating the liquids

or gasse s wi.ithin the packagi m or . non-i nvasi

i 5Pt ocl: obvsb paelybesE. USRI oo ﬁiﬂeafacmﬁ% R eBhPh oM BAED KR el n
t he packagi wgeners thedigbt redibtied inpjruinegiliicludesoatiEe radi ation unit w t hout

damagi ng its conposition, wthout causing nolecular mgration such that

the delijer @i wﬂtnonﬁﬁaﬁvé BRtRTiont b MBack4H4E alctRind tft?Bn)t BE el bTEcédtn tcﬂﬂrﬁ§ for

thermal effects or n C curve, t erature r stem
for non-i nv¥8grgia tog E&iﬁfaé’tﬁi‘f"br?s%“fm%wgg ALY ?lrgo':’?‘c‘)a”éné %P”'PHB’ ﬁPl&y%l ng
clainms, whenaimatitdiyopmaibgtiongnodslataiiasar.ni ng conponents sel ected from
water, air, flavoring, sugar, food or drink supplenents, vitamns or

nutrientg, %g{e ko 9109 invBSife @fsh‘r%tcfro\ﬁe Mgl S inG XP Qﬁ)e gf tlﬁcﬁgéééﬁn'a %idifs,t he

met hod of t resent Invention no damage I s occurring to said components
or packagi Wberﬁﬁrthee"ggftré?'?‘l'qni'ﬁtm@ﬁ“td?mﬂ?%‘? prese EhapepdsiecBati%\a8i™ng or cont ent

is efficiently applied through packaging. 69. Systemfor non-invasive
di si nf ect9l o%ystein fracloadressiec disintbicting dfopaakagesfactdiding te @asy oh thecpracading clahgr ei n

the packagi Qe A AlF=UEt R indiAneR .ol hiegoater products and wherein

t he sugar concentration in said content unme is reachr ng between
about | ram liter to about 999 G ans per litter System f or

non-i nv %”b foR feBtNVERIv b fisihisciongisPaskrass cﬁc?Fﬁd'F% "°aﬁ9y Bf “leh%fe‘ﬁﬁd@@ecdﬁ"ﬁ@

cl ai s, Wne/henein thdight masiblicmnmsttimert ilchgles a daed typt fibs ,or phiotdicabandranEge eart
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distribution over a predetermined space over a predetermined period of time is linked or

synchronized such that the approptiate dose or energy density is delivered for disinfection and
sterilization through packaging of liquids or gasses or solids therein or throughout.

53. System for non-invasive disinfection of packages according to any of the preceding claims,

wherein the light radiation instrument includes a laser.

54. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes a diamond based laser.

55. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes a pulsed UV solid state Nd; Yag laser operating at
between 1Hz to about 200MHz having a wavelength selected from about 1nm to about 3000nm,
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such that the opul ent and positive response portfolio of said i nmune system
I s expanded, and positively assimlated or triggered for human, aninmal or
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and wherein the pulse duration or width is selected from 1 second, 1s, to about 1 Ato second,
1As.

56. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the light radiation instrument includes a pulsed UV solid state laser operating at between
1Hz to about 75MHz having a wavelength selected at about 355nm, and wherein the pulse
duration or width is sub-microsecond causing 2nd order interactions, or multiphoton absorption
processes on the surface of packaging and through out the volume or content of said packaging.

57. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is a half liter bottle of water, flavored water, bottled or treated water, or
carbonated water for drinking

58. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is 5-gallon jug, or container containing water based products for drinking
such as mineral, flavored, or supplemented water.

59. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is a 1 liter bottle of mineral, flavored, carbonated, treated, or spring water
for drinking.

60. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is a liter and a half bottle of mineral water, flavored water, bottled or
treated water, or carbonated water, or spring water for drinking

61. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is a Two liter bottle of mineral water, flavored water, bottled or treated
water, or carbonated water for drinking

62. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is a half gallons jug of mineral water, flavored water, bottled or treated
water, or carbonated water for drinking

63. Sysiem for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is a bag or conduit, or pipe, or reactor for Photochemistry.

64. System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is selected from capsule, pills, gels, plastic, polymers, monomers,
carbomer, elastomer, or cellulite, paper or silk materials such that are adequately biocompatible
for agro-food products for consumption or biomedical or optoprobiotic preparation or food or drink
or combination supplements compounding volumes
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65. System for non-invasive disinfection of packages according to any of the preceding claims,

66.

67.

68.

69.

70.

71.

wherein the packaging is a predetermined volume of vitamin water or nutrient enriched water

System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is containing a twisted air capsule vortex or tornado shape such that its
lower refractive index acts within the volume or content of packaging as a longitudinal diffuser or
reflector for sterilization or disinfection, reduction or oxygenation distribution or uniformly
penetrating the liquids or gasses or solids within the packaging.

System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is penetrated by light from the radiation unit without damaging its
composition, without causing molecular migration such that the delivered light has a shorter time

duration then the time it takes for thermal effects or dynamic curve, or temperature rise to occur.

System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging is containing components selected from water, air, flavoring, sugar, food
or drink supplements, vitamins or nutrients, coloring or preservatives and wherein exposed
according to the method of the present invention no damage is occurring to said components or

packaging while sterilization or disinfection of packaging or content is efficiently applied through
packaging.

System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the packaging contains water based or bottled water products and wherein the sugar

congcentration in said content or volume is reaching between about 1 gram per liter to abouf 999
Grams per litter

System for non-invasive disinfection of packages according to any of the preceding claims,
wherein the instrument or laser, or optics, or beam management system is position in proximity or
remote to the location of the packaging to be sterilized and disinfected through said packaging

and wherein the delivered light is delivered through air, water, liquid or gases, or waveguides to
the destination.

Use of a system for non-invasive disinfection of packages according to any of the preceding
claims, for production of opto-pro-biotic water based products wherein the dissociated
components therein are traceable for recognition by MHC,,IILHiI, or by human immune system
such that the opulent and positive response portfolio of said immune system is expanded, and
positively assimilated or triggered for human, animal or plants.
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