.. W0 ,2010/ 016962PCT/ uS2009/ 044182 WV GUT THERAPY DELI VERY APPARATUS Cr est

Reference to Related Aoolicatioris [1] The present application clains
priority to US Application Serial No-12/186,698 filed on August .6, 2008,
which is iFfediigdedtion in part of US Application Seripdrdgodsdsdd®. 272,
Which is a continuation-in-part of US Application Serial 11/076, 169, whi ch
is a continuation-in-part of US Application Serial 10/926, 209, Wni ch
claimed priority to provisional application US Appl i cation Seri al

60/ 503, 678. Field of g\eidiny SMERADY DELIVERSY Ant ugnvention relates to
an inproved |ight therapy delivery apparatus. 13ackdround of the Prior Art
[3] Utraviolet (W) light can be used to treat a nultitude of nedical
probl ems, including for exanpl e bacterial, viral and fungal infections,

POi sOopidad Relfabdre lichtidngease, al | er gi es and asthma, rheumatic
di sedses an abetes, hepatitis, and cancer, because UV |ight
sterijgyge l'hahﬁ' 36 BUS kbﬁo myw hp béegwﬁarzinl ed
elthe[lr[ﬁ]tzoﬁ S%n?gﬁlgl%% ﬁﬁﬁgﬁa@pect ly. Fﬂ $ bl ood. If /gt he U/ light is
appl i QehikOp, 13088, SJﬂHuEh fsta doﬁtaﬁt)’a@i'oﬁ% it BF 0¥ I Qaﬁd?a ééﬁ%l RAti1erio, &25¥higt @i t her
with a wap or [4] Applying the l'i ght dlrectlytoapatlent S

- bl ood, &gﬁﬁh%dnﬁnjﬁaﬁw UBSippheitieh WakiBeR@BCBoORkhitlY idd eslinubtdorthpakigpus( UBL) .

UV blood illum nation increases oxygen, destroys toxins and boosts the

' mm%pﬁya%ﬁ@eném 1Bfd28P08f &vhﬂéﬁlcfa.rﬁeé Bﬁ&r\t}gmwﬂris;d%l apphedioh Usagptationom t he

patient, up to about 250 cc. The bl ood is drawn travels through a
CuUVetdRal0%0/809678. chamber. The blood is repeatedly illuminated with W
l'i ght and then returned to the body. The WD 1010/06962PerruS2009/ 044181

. toz‘] The present: invention refates to an improved light therdpy delivery apparatus.

Backdrouid of the Prior Art

[03] - Ultraviolet (UV) light can be usad to treat a multitude of medical probleis, including for

example bacté'rial, viral and fungal infections, poisoning, fatigue, Alzheimer's disease, allergies

and asthma, rhe'umafic diseases“ and arthritis, diabetes, hepatitis, and cancer, because UV light

sterilizes the bldod and acts as an ahtibiotic. The UV light is applied either to the patient's skin

o or darectiy to the blood. If the UV hght is apphed to the skiri it is typically provided to the
patlent's skm either with & wrap or lamp. |

[04] Applying the UV light directly to & patiént's blood supply is known as photoluiminescence

or UV blood illumination '(UBI). UV blood iflumination increases oxygen, de‘strb’yé toxins and

 boosts the immune system. In prior art UBL, a small amount of blood is drawn from the

.péi-tient, up to about 250 cc. The blood that is drawn travels through a c‘uvet'te ot glass

chamber. The biood is repeatedly iiluminated with UV light and then returfied to the body. The



. pracess is repeated, typically a day or several days later. These

treatnents are tine conturning, and require regular trips to a nedica
facility. In addition, trained personal nust be available to provide the

t r eat ment s Jo@HéicRwcause of the probl ens associ ated W pdwGironmoshmsed

devel oped for providing UV |light to a patient's bl ood w thout having to
draw bl ood. Meeting this need nunerous prior art references disclosed the
application the |ight sublingual Wth the use of nouth guards,

t oot hipratshieis repmthde ypitgit #day bigddveialibas latkio Whuws tredtinests akatinae porsuthind, 0 be
not very effective because of specific problens associated with the

mat er izad sediedeqist ipetap piddrat faolity. ihadditios) traisied pEGbndl titiss beveVdilalide don
that certain UV |ight cannot pehetrate certain plastics and resins. In
additbQWRmﬂhyh@gnkmniOrce'the W light down a tube towards an eyelet or

W ndow Was al so shown to dinminish the UV light. Specific |ight guides cab
be e”{tis?yeéeéafﬁé@@mﬂi@@raﬂérﬁs sdreciabed WiilgruB1 doweedaddvalopediior pevidirdi UN hghd o ng
the UV [ight characteristics. ilU rather then enploy additional naterial
.or cogt patiekit's hidodal@polteRiing W@ giaweldodd) pPhestiagt thes seed cemefous hariddVert i ght
at the end of the applicator. The type of UV |light source can effect the
appl i edbrahcadr gdtibsad Ber sppiraidie thd Hghtisebipbua with dtheatifeode mable guardSuppl y
- the UV light source can radiate a |lot of heat, having a working

t enperRithbrastes, aosibngbt&ilidht tibiess Howepet diade avapgeei B bangereousifeatide
harnful to the user, especially when the applicator end is placed

subl i pedsakd YoroEpdctiet pldblems [a&dociBlRer vithn @hee thatdiiaie niisedf afichethor aplications -

i nvention -address the need for -an apparatus that includes a UV |ight

sour cgemtelyBs.when in use keeps the apparatus Wthin a tenperature range
that woul d not be harnful to the User. '[08] According to a first aspect of
the proggentt ik Ruelininomh, thsthesrgin B iight tateot perlotigh cdrbutrt plasticappdrratins  In
conprising: a main casing having front and rear ends; a front cap having a
cent r adidithsi, @ryiigictoFenck: migs BY libisteiaieda tubbaowalds b cydbiuorevifidow ses ulsd Bigpvithe
front. cap.to corresponding threaded external structure on the front end of
the ngj ainkasi A UR ligeic opstaify Igas brideheari ey cmplogise tee pehipositate dne dVighhi n
the front cap and over the front end of the main casing, the secondary,
casi ngovivi & R withuit dihinghiag $ouV dehit ecitietsticex Beh it thert svapldy ydditiaw t he
base end out ~of the front cap; a light source having one end secured

Wi t hi miatchigl HBédatss ASidagiisrisbeh avbngtal foerigderthe solirce lohthcaU' dgidrat thmdnaief i ned
by the |ight source extends through the central bore of the front cap and
t hr ougs dopRcab@C oMM 6ROV Mghisssticetdanteffedtetht iagbilcatwo graadly. Fofl @dewple tmr t i on
exposed out of the secondary casing, a shroud placed over the exposed

port i @ 6K a tchid datigle taBal ke euppnd tHeauV mightadoureasin mdfeteeaildt] & Heat, ttemingred f or
tightly fitting over an end of the shoul der section, the shroud further

i ncl ugdeing teinbitre of kesut et epdiThe témparstukerdhbeis dingetoos siedrharmdul ao che
extending for a remaining portion of the shroud such that the rigid

por t i gdar,cRpendliytwienakp apstidatopeid BIplaetd slittingiiahor seataiige and at | east the
rigid portion being made of a light-resistance material; a |ens positioned
i N angapertiere ofe Einbedimicht 61UBb prdienisiivantidn siddiass thetnded dditant appeatusethbt ght
source unable to penetrate the light-resistance material of the shroud is
capabhgu@ds £WWtlighesdies Rhick wheh i Qsgkedpbehd epjsaratas dithinf atenpesittreanngh
within the main casing and directed to transmt air flow to the shroud;
wher einat Whb8ld lnoPhé hs@wiias thedsdrhe shroud each include a top portion bent
away froma base portion at an angle of about 25-35. [08a] According to a
second aspect of the present invention, there is provided a light therapy
apparatus conprising: a main casing having front and rear ends; a front
cap having. a central bore and having a threaded internal structure for
securing the front cap to correspondi ng threaded external structure on the
front end of the nmain casing;, a secondary casing having a base end
positioned within the front cap and over the front end of the nain casing,
t he secondary casing further including a shoul der section extending
outwardly fromthe base end out of the front cap; a |light source having
one end secured within the main casigg and having a length such that a
second end defined by the I'ight sour¢e extends through the central bore of
the front cap and through the secondary casing such that the |ight source
i ncludes a portion exposed out of the secondary casing; a shroud pl aced
over the exposed portion of the |ight source and having at |east a
flexible bottomend for tightly fitting over an end of the shoul der
section, the shroud further includes a rigid portion covering the exposed
portion of the light source and being nade of a light-resistance material;



[09] I n an enbodi nent, the shroud may include a rigid porion covering the
| i ght sauce; may be further defined as having a base portion extending
upwardly to forma tubul ar shaped covering that termnates into a top
portion, the tubular shaped covering includes a front portion, a back
portion, and a pair of side portions, the front portion extends inwardly
fromthe base to a concave section, and the back portion extends inwardly
fromthe base to a concave section, the tubular shaped covering is bent
away fromthe base portion at an angle of about 25 - 35; or may include an
internally defined annul ar flange extending radially inward that woul d
cone 080 eeotdrdiey taid first bepeshotittdepresat tinvemtioi ethetehie wdvidadda ilighipthacapg

t hereover. WD 2010/ 016962PCT/ US2009/ 044182 [10] In yet other
enbodiapparbtsis coherisiagi angnaimcdsirdelaviny font andtrafreerajse atine cam dédvimg & lvensdir oud
- could include an air exhaust aperture. O her enbodi nent may use cooling

t ubes bbe hed pading ec thredredainterfial ostructupenferneedusing the fropt Neprde cogesdndintages
and features of the invention will becone readily apparent fromthe

f ol | oWiregfedesxigrhalcstdetsing pptheofionfendd thewain Fafingedsachedasyrisadngrbaring a

t hereof, and fromthe acconpanying drawi ngs. Brief Description of the

Dr awi hgse ehd Aoaitipogd athignidher Serimeipnandfovehéher Bpriganchgf the Msin Bagingythe
reference to the acconmpanyi ng drawi ngs, wherein:

secondary casing further including a shoulde_r section extending outwardly from the base end
out of the front cap; a light source having one end secured within the main casing and having a
length such %hat a second end defined by the light source extends through the central bore of
the front cap and through the secondary casing such that the light source includes a portion
exposed out of the secondary casing; a shroud placed over the exposed portion of the light
source and having at Ieasf a flexible bottom end for tightly fitting over an end of the shoulder
section, the shroud further includes a rigid portion extending from the flexible bottom end and
extending for a remaining portion of the shroud such that the rigid portion covers the exposed
portion of the light source and at least the rigid portion being made of a light-resistance material; | :
a lens positioned in an aperture defined through the shroud such that light from the light source
unable to penetrate the light-resistance material of the shroud is capable of exiting the shroud
through the lens; and a fan positioned within the main casing and directed to transmit air flow to B
the shroud; wherein the light source and the shroud each include a top portion bent away from a
base portion at an angle of about 25-35°.

[08a] According to a second aspect of the present invention, there is provided a light therapy
apparatus comprising: a main casing having frqnt and rear ends; a front cap having a central
bore and having a threaded internal structure for securing the front cap to corresponding

threaded external structure on the front end of the main casing; a secondary casing having a



[13] FIG lais an illustration of ah apparatus for light therapy in
accordance with a first enbodiment; [14] rm Ib is a partially exploded
viewof FIG la; [15] PIG 2a is a perspective view of a shroud used to
cover a light source for a light therapy apparatus; [16] FIG 2b is a
sectional view of the apparatus in PIG 2a; [17] FIG 2c is a side view of
the apparatus in FIG 2a; [18] FIG 2d is a side perspective view of

anot her enbodi nent of a shroud; [19] FIG 3 is an illustration of an
apparatus for |ight therapy in accordance with another enbodinent; and

ggg%rbggeﬁggé mﬁ.g%ﬁ%gﬁ% !tvhf(ﬁ{ el BR Rhp 3RdARRANRE Wonf @Rd Idr AR nidiercadiigl the
secondary casing further including a shoulder section extending outwardly from the base end
out of the front cap; a light source having one end secured within the main casing and having'a
length such that a second end defined by the light source extends through the central bore of
the front cap and through the secondary casing such that the light source includes a portion
exposed out of the secondary casing; a shroud placed over the exposed portion of the light
source and having at least a flexible bottom end for tightly fitting over an end of the shoulder
section, the shroud further includes a rigid portion covering the exposed portion of the light
source and being made of a light-resistance material; a lens positioned in an aperture defined
through the shroud such that light from the light source unable to penetrate the light-resistance
material of the shroud is capable of exiting the shroud through the lens; and a fan positioned
within the main casing and directed to transmit air flow to the shroud and wherein fhe shroud
further includes an air exhaust aperture to reduce the internal temperature of the shroud;
wherein the light source and the shroud each include a top portion bent away from a base
portion at an angle of about 25-35°. |
[09] In an embodiment, the shroud may include a rigid porion covering the light sauce;
may be further defined as having a base portion extending' upwardly to form a tubular shaped
cqvéring that terminates into a top portion, the tubular shéped ‘coveﬁng includes a front
portion, a back portion, and a pair of side pottions, the‘ front pottion extends inwardly from the
bas‘;e to a concave section, and the béck portibn’ extends inwardly from the base to a concave .
section, the tuI;)uiar shaped coveting is bent away from the base portion at an angle of about 25

- 35% of may incude an internally defined annular flange extending radially inward that would

coime into contact with the shoulder section when the shroud is placed thereover.

3a



enbodi nent. WO 2010/ 016962PClI M52009/ 044182 Dethiled Dietclioti On of the

I nvention [21] Wiile the invention is susceptible to enbodi nents in many
different fornms, there are shown in the drawings and will be described
herein, ip d@é@éﬁ the preferred enbodi nents of the prewestovd/E¢sati on. |t -
shoul d b&"@A tqozod, however, that the present disclosure is to be .

cohsi dered an exenplification of the principles of the invention and is
hot intended to limt the pirft O scope of the clains by éihetﬁ A "
ernbodi.rrignts il usg. ; ok B alrantbke Hperture andindthelshraldere i s
shownl§ a%p‘ff?ghfg e%ak%ﬁtsf ﬁ@gﬁﬁng\%ﬂa of W Iightwto a pati gnltl.1r|ﬁ o

U travi ol et, li ght. cag t @)k ARt Bias easSesoling thheditmbelpdiredi onsi

. poi SOFF?L\%',"CPQ? gﬁag,exﬁ?"f}g?gl il %éﬁ)%?ﬁbios, cancgr arid H'V. W |ight

i ncregses the_oxygen conbining power of the .blood, desttoyS toxins,

vi r us®¥ all frgm%g%fagﬂ a, and boosts the inmune system WV light also
sterilizes the blood and a - Bt hideibh ill Rehey @bliily, appeteht bm at
one oEiilmr@“'I'F.@P%ﬂg‘(ﬂ’?a@ga%@&e?%aﬁg‘ieﬁ%fg@&"ﬁrﬁzed in the preSent invent;ti on.
More preferably the Light,. | it be, - o UMbediicgh themof tant ifwedthen t he
OreSe fP&RﬂJ?ﬁ ﬁ%ﬁ!‘e%?s%%}?gs%fgh%?ﬁ%rgnws a;hﬁlgc}‘)%r di seaseS W-A light i-s nore
.effective than éJ\/-C and for other conditions and/or diseases (V-Clight I'S
mor e BEPERENR YRYINEN- A 11 ght. The wavel engths or wavel engths of light to
" be used to treat the patient -are sel ected baSed on the Wavel ength or

wavel ength that will best treat the condition or disease of the patient

[ 23] The, apg 100 Ls..preferably designed to allow a patient to '
adr ni BOISLEE EEOVgnt —suprtngual , under the tongue. The capillarieS
under the ue gre cl.ose i £.3C8e hil &9 efebdick ke the sccampawingy
sensi E2e: k%ﬁ:\%" |UP§?"§>’EB§?<‘B§§’G§“§E g%%oﬁyﬁugggﬁs rrewnbr ane is significantly
greater than pther. exposed body Surfaces. The greater capillary exposure
all omgraf"@?'gsgwg%f?@r penetration of the ultraviolet spectrum It is also

bel i eved that ,sim|ag, Cath Eﬁ@@ &I} ligRE HRkrdpy. in ddoordance with a first ‘
201015@%@396%&&%@ﬁ%??ﬁ@%%ﬂ% e appargat us 100 is attached to a power
suppl y@g&t_shovm) by power cord 105. The power supply may sinply plug
direcf ifeban AC out | et and/or utilize a DC converter. This is

[14] FIG. 1b is a paftially'exploded view of FIG. 1a;

it
L

| [15] FIG.2aisa perspe‘ctfve view of a shroud used to cover a light soutce for a light thefapy
- apparatus;
| [16] FIG. 2b is a sectional view of the apparatus in FIG. 2a;
[171 FIG. 2cis a side view of the apparatus in FIG. 2a;
[18] FIG. 2d is a side perspective view of another embodiment of a shroud;
(191 FIG. 3 is an illustration of an appara’_cLIs for light therapy in accordance with anothet

embodiment; and

[201 FIG. 4 is an iilust'ratio'n of an apparatus for fight therapy in accordance with anqther

embodiment:



. not, an inportant aspect of the enbodi ments. The apparatus 100 incl-udes a
W light source nh k fni-trine a J. 1lvwi ul1016.511. rnlrl r=0-Ins-lo |
'V hi ilkThinirrP 110 ic connected to a circuit board 120 by a connector
125, whi clyg migsigssar ably a pol arized connector. The cipetutiopoaaiid2120
woul d typically include a controller / software and timng nechanismwth
commands to turn the |ight source on / off, control the |ength of
treatment tinme in a given.tinme period, etc. [25] The apparatus 100
i ncl uGssafled Beleltadon of nd1dvadtRise t he cornponents. The main casing 130
includes a rear cap at" may be treaded onto the rear end 132 of -the
Mai N G251 NGyhHEAhe AneRBon RCiuseptioN thadnbatlir&rsl il hap Aifeperitiormisahereae 140
onto the rear end 132. {[26] The |light source is inserted through the
front sghgh e AaviRgs SRR Wil SR HeO@ibd ARt i SetSif G prbfdrrediiniainntofithent
cap 145 that may be threaded onto the front end 184. Simlarly, a front
- set Sgp&,\%tlﬂﬁreiﬁtﬁm?t S5t BE WnBelsRRdf hoRbvesathal 48 pRisent! Biscibsufnts BB 134.

[271 e front cap 145 includes a central bore 149 Suth that it can Slide
Over ga%ic}éved b9 B&e@mﬁ_&&%nmh@aﬁhcﬁiém Y RveAtisTEARNG oY ink@Ricd 9o Afk-thdhe
secondary casing 150 is captured and secured to the main casing 130 = ..
becausgit e BREONMRINIGE) B chifdimhiifegraebase end 152 that has a | arger
di aneter then the dianeter of the central bore 149. Extending fromthe
base 1R&reRindt BaRREOS 3k 16,38kiRGs SAGWA §n apsdiatat deb reraRt idekvedbsr thhat
covergﬁgI portelﬂo of '%ﬁﬁe UV 11 ght Sou?ce 110. The base end 152 af‘}ssgf has 8
| ar gefiqh @2 tgfierthaditkiiBies NG QRM b 86dd @Ntrdf5ma? Bknses iifinkbfections,
(il Usl?rat edtpi rlle Fi gures EA §)MZb) Is placed over ‘tzhe exposed n:?orti on of the
W 11 ghioisigh Faeiub 191cAaek, hepatie deaptarainkiaaliedy asitundedsae toadiygat @mbing he
shoul e'rofsﬁé)dé ?ﬁg‘;n ':LSSE?(‘HTF\e ghro’ud 160 is rigi gﬁsuch_that tr)ldgg?hrogd can
mai Nt 3Rad §rHS DRBS, dRGodUsking, RéHisds! Uﬁgﬁﬁa&mai GANBObYR BieGRRUAE byskérhiiUY he WV
|'i ght "source 110. As nentioned 't he [ ght source can generate

light also sterilizes the blood afid acts 85 ari.antibiotic. Preferably, UV light at one of miore

therapeutic wavelength is utilized in the present invention. More preferably the light is either
UV-A of UV-C light is uﬁlizéd in the presént invehtion. For sorie conditions and/or dise‘a‘se_‘s‘ U=
A light is Hiote effective than UV-C dnd for other conditions ahd/or ’c_ii:e.ééseié UV-C light i§ ore
N effective than UV-A light. The wavelehigths or wavelengths of light to be used td-tréat the
patient are selected based oh the wavelerigth or wWavelength that will best treat the condition or
disease of the patient.
[23] The apparatus 100 is preferably designed to allow a patient to administer the UV light
stiblingual, under the tongue, Thé capillaties under the tongtie are cose to the surface. These
capillaries are very sensitive. Capillary exposure of the mucous ‘membrang is significantly
greater than other exposed body sutfaces. The greater capillary exposure allows for gredter
penetration of the ulttaviolet spectrum.i It is also believed that similar expﬂsure.can happen

rectally.



_; WO 2010101690PCDY Usl 0091044182 a significant anmount of heat. To help
protect the user the shroud 160 includes an internal cavity that positions
the interior material a distance away fromthe WV |light source. The shroud
160 may bggHoshegaal € such that a replaceneht shroud 16@i/68poaR4dssed for
the next treatnent. Alternatively; the shroud 160 may be easily reinovable
and Washable. Further details of the shroud are discussed below [29]In
one enbodi ment the shroud 160 further includes a lens 165 to allow the W
| ght 13QUI §Re hbRarkiis Qb bs at¥eRBd 18 pBRECSIHPLERLE HRANPOY PoREr Ed1e 108NThd 65,
-~ the ré%ﬁ of ?hé&%hrgud f%% woul d pPeferﬂ%Py e nadepogﬁa phot o-r esi st ant
or ot hepel LigBREE Sinflly pli@idfedp! iM® HNACLAUEHRE/dr Ik DCddhivérger PrioRes | y
direc?@ﬁeodﬁﬁ8¢ﬁtﬁen§h?%ug a?ag pre-determ ned Section. [301 To cool down
the area,QfimEadRes; a%towg@ oiPSIRBRAS! afHéSapparbtid o0 FRNidesta fLANIight Qolige
inserpgdanggﬁ‘t eAr%ar eng ﬁ32 Af t he casﬂﬁg 130. The fan 170!%2
contrqliheduby £he ClhBHlimeRP#HcfiddLA- cold@athade LG0sM." eGeSlight lsolilos aughst he

LAMIPCHIL N

casing 130 Into the front cap 145 and down the shroud 160 and acts to cool

the %ﬁ@g&ﬁ 8 QUWHEGit ga&d 150 bgiarcdhﬂé@&elEPthHﬁsep’r%ﬁe?aﬂlﬁa ReRiddOmaRe @, t he

casi ng ear the tront end 134. [31] Referring nowto Figure 3, in

anot hgge %ﬁ@%ﬁdggﬂ;i%d %Suiﬁwéaﬂ{z E‘guuagg doRGbIEH @ Sofare aRE iRk athnzATRBIENT S

but al so cooling tu 210 to help direct the air flow fromthe

Mai N CA%IARds ok LRSS 2bMtr613Rk Raathast tRRAéT it RS GlEroRIde 160 -

tomarggﬁ?ﬁgkéﬁgugPﬂ%ﬁgmbv ﬁ?ght sourcé 110. The cooling tube 5%0 i ncl udes

a firg&ggggggd'end 212 positioned within the main casing 130 and i ncl udes
n

a sec pened end 214 positioned within the shi-oud 160. *[32] It was
furthes, detgs ahned khab ifMGRsY MRt BRide e pdhaise ank icotpbides. thatmdihe end
of thgﬁlhrgﬁ%gk ﬁ%y s“ﬁ%' ge toé ho{g?or i nsertion inFo and/ or to nake

cont a;eésgyeg]ib el E%aroéapaﬁﬂﬁﬁﬁi PRty tra Qe FonteOME Ve il Y1 30! GFaha Gnam

outl e Ing 162 on the shroud 165 in a position opposite the second

Opened il h Rl LAGRANI NG ks sadffe tidibr earpeimm@fr@traa@mznhe VO
[26] The light sourte is inserted thiough the front end 134 of the miain casing 130 and is
secured in place by a front cap 145 that may bé thréaded onto the front énd 134: Sipvilatly, a
front set screw 147 is Used to $ecure the front cap 145 ofito the front end 134.
[27] The front cap 145 includes & central bore 149 such that it can slide over the UV light
solitce 110 and:slide over 4 secondary casing 150, Thé secohdary casing 150 is captured and
secured to the main casihg 130 because the secondary casing 150 includes & base end 152 that
has a larger diameter then the dia’m‘def of the central bote 149, Extending from the base end
157 of the secondary casing 150 i§ a shoulder section 155 that covers a portion of the UV light
source 110. The base efid 152 also has & lar'gér diarmeter than the shoulder section 155.
28] A shroud 160 (illustrated in Figurés ZA - 25)’ is placed over the exposed portion of the
UV light souirce 110 and secured ot attached around the perimeter of the shoulder section 155.
“The shiotid 160 i rigid such that thé shrotd can thaintain its shape and such that it does not

come into contact with the UV light source 110. As mentioned the UV light source can genherate



shroud 165 was reduced to a tenperature of about 88F, a working

"‘tenperature that permits the surface of the shroud to cone into contact

with the user's body w thout harm ng or burning the user. [33] Fteferring
now t o Fi g Rideicéd anot her enbodi ment the apparatus 3P@pieebdifesw:
" simlarly marked conponents but includes a pair of cooling tubes 310 and
310. The fit cooling tube is referred to as a cooling input tube 310 and
it includes a first end 812 that is 'positioned near the fan 170 and
i ncl U%ea--ﬁﬁéaﬁ%maﬁﬂqéf Rt tF@tiaksSproRst HeOnRe thé bhtold 1188 ifdNides hindfernaihe
secon c%o Ing tube 1s referred to as a heat output tube 320. The heat
out putad; ﬁ%@ iBr faferibl £08RcLaldAorh Shd 09 lightoRarte WihBkhrolbe
shrougﬂéggﬁgn Fﬁﬂfﬂﬁﬂﬁéﬁagﬁﬁgﬁh end 324atﬁgﬁoexhautﬂg out of the casing
130. SRR RRhiSdfth Ahatl PRpREGhERSHMRUE0 hP Be B3 RPEhel et fridurienend
322 oggﬁhe hegﬁxgﬁggﬁ%ﬁ?ﬁﬁghgzgare poSi ti oned atedianetrical oppoSith.
Posi t iARBFakivhiy. Nhie SHfRHheuSHS) bBeasiRUienoRbibié iRl tadhatifle Farh&omiaRGLitthe top
portigﬂgﬁgpa%.gﬁgﬁﬁgﬁgq%%d&s¥ﬁgzﬁgﬁ?ion t%eashrouda160_could further
inclu AUt et Mg 162 to help vent air that has becone heated from
contag@nagﬁﬁy%ﬁgﬁfﬁﬁﬁﬁg't source. [34] Referring back to Figures 2" -
21)1 § St GHE efribddi *E"H‘il& LIHRES 188 Futin! iHd&icd 4 RhS 166%ctdNal tReUW fightt he
uw Iigﬁﬁ tggggﬁgﬁﬁggﬁﬁ? eretrolgh fo? thé t r eat ment of’?he bl oods e lens
| S prehs /1 d BAE WhePtHelhRA PR iFidor BRERE HR lens V68 tRSratiér @khibudised to
GE Ty%@ﬁ%%gi Bsed dﬁg??gkq%351 Thé Sﬁ%%ud 1606%ay al so i nclude an outl et
openi GGk Pr¥&NbE 4 PRotD§adiRsht @k btHeh ks inalchRg NN dnBGre Wvatlthght
sourcggu$ﬁﬁa§ P@ﬁngéggégébﬁgaﬁurther defiﬁed as'havihg a base portion 400
that QVtI?EHP'ié ot § Yt PobiUrh@sibiibias pronRReMieR\eEidRg 410 that further
termnatés into a top portion 420. The tubular shaped covering 410
cincludgs ath QR dR@T tHePRed 3. coftaPBBéwRER the Bppttiuis AR the hed a0fin Si70as
portions 450. The front portion 430 extends . inwardly fromthe base 400 to
a Cong%&rgeéﬁ%'ﬂ?@feﬂﬁém? 192 BAGK ARG 190 1itdrAl190 iexdneamked by/¥Re circuit board

2010/ 01696211C1 1t 352009/ 04418 inwardly from the base 400 to a concave

secti 98 448 FhE70CHERIF MolgP M BRingURId Rk Bleanert &pvesd B 4dAntibe t he
top portion 420 is slightly bent fromthe axis of the tubul ar shaped

cover iindud 166 aﬁ@%t@ tdebingd Lﬁw%dhh@ome@mmgﬁm SiraniaRe ab&rtupe 47 s IaRdsiionbdut 25
- 35, Internally the shroud 160 may include an annul ar flange 460 :
appr oxi Wt &l-¥188 kNG BRsiEaP34.0n 400 term nation to the tubul ar shaped
__cover?%gﬁ;%%%gpﬁgRS%hﬁgg%gﬁ?@ﬁd radially inward and act as a stop when the
-shr oughy160pkasingSRM RAFIQWE"3, il SncthaUbBItdin &t ithe Bpdaatus 200 heiries eintiany

casi n%l,jiso'.zéf?ig'é"pw, GG s, isnal may 1 ncl ude R AR A
470 beloswqt ASrRs HOPARY FifcRat doblifPiERE) 1986 Uieifl dirért ithe aib FBRNEGN Yhe asi ng
- by tiﬁﬁﬁ*@c?ﬁF?lng #ﬁga§#g§?gge endlﬁger t he enéﬁgf t he sgcondary casi ng.

" main casing 130 through the seconidary casing 155 and into the shroud 160 - towards the end

of the UV light source 110. The coolifig tube 210 iricludes a first opened end 212 positioned
Withiﬁ the main casing 130 dnd includes a second opened ehd 214 positioried within the shroud
160.

| [32] It was further determined that even with the fan and & cooling tube, that the end of the
shroud 160 may still be too hot for insertion into and/or to make contdct with a pottion of a
user’s bbdy 101°F. However, ‘b'y' placing an outlet bpehinig 162 on the shrotid 165 in a pos‘ttian

opposite the setond opened end 214 of the cooling tube 210; that the temperature of the



[36] From the foregoing and as nentioned above, it will be observed that
nunerous variations and nodifications may be effected w thout departing
fromthe spirit and scope of the novel concept of the invention. It is to

be under s{@oflidifigdszn0 |imtation with respect to the sieiei e gmikhods and
apparatus illustrated herein is intended or should be inferred. O ai s
1.Alight therapy apparatus conprising: a main casing having front and
rear ends; a front cap having a central bore and having a threaded :

i nter fah, P i3 Ghs &Ik 198 tathhdtgid 8r SERABEAR WerkFgItEmpaan Bgt ersiaded
external structure on the front end of the main casing; a secondary
casl ”&e@ﬁ%#&ﬁh@@%u& RS RS irtd BHRELL Withithe ubdie Hotip Mith6@hamilg @v eurnire
front end of the main casing, the secondary casing further including a
shoul glgresection extending outwardly fromthe base end out of the front
cap; a lrght source having one end secured within the main casing and

o | ST ke, e antcmt e il Mbseme o
such & habq hRpbidR LR IHIGRs asHisiasoihgRabéd D0 Mdnase drRUirsiaboling tube is
referred to as & cooling fn;jut tuba 310 and it iricludes a first end 312 that is positioned néar the
fan 170 and includes a secohd end 314 that is positioried within tﬁe shroud 3_5@ Thi secohd
c'caol’iﬁg tithe is reférred to as & heat olitput tube 32(5; The heat olitput. tube 320 includes a first
snd 327 that i§ positioned wi'thiﬁ thie shroud 350 and inidudes a sacond end 324 that exhausts
out of the casing 130. Thé.é'ecb‘ri’d atid 314 t‘af‘fthé* coolihg inpﬁt tube 310 éind the first ehd 322
 of the heat oLitput tube 320 are positioned at diameétrical opposite positions i the shrotid, stich
as; but not iimitéa, the bottomaﬁd the top portions of the shrotid 160, in addition the shrotd
160 coruid further include iai'n‘ outiet opening 162 to help verit air that has becottie hea
contaict with the UV light Soutce.
[34] Refetring béck to Figures 2A - 2D; the shroud 160 as mentiched can iriciude a lens 165
that permits the UV h‘gh't to penetrate theretrough for te treatment of the blood. The lens is
preferably made of a fused quartz matetial, such as but ot lirviited to GE Type 124 Fused
Quartz. | |
-i35] The shroud 160 may also includé an mj’tiet opening 152 to help vent the h'eate'd" &ir
| circulating around the UV light source. The shirotid 16;)‘ may be further defined as having a
base portion 400 that extends upwardly to form a tubtilar shaped covering 410 that further
terrninatéi‘; into & top portion 420. The tubular shaped covering 410 includes a front portion
430, a back portion 440, and a pair of side portions 450. The front portion 430 extends

inwardly from the base 400 to a concave section 432. The back portion 440 also extends



t he secondary casing; a shroud placed over the exposed portion of the

" | i ght source and having at |east a flexible bottomend for tightly fitting

over an end of the shoul der section, the shroud further includes a rigid

portion exendimgedz omthe flexible bottomend and extepgu§@odsuisd ,
remai ning portion of the shroud such that the rigid portion covers t he
exposed portion of the light source and at |east the rigid portion being
made of a light-resistance material; a lens positioned in an

aper t Yn@aidff fdhe thd biise 4ab té BRoRREELLBHANOL TR tdringHfatiod from thé eubulag Bhagedur ce

unabl e to penetrate the |ght-re5| stance material of the shroud is capable

of exiddvBthd Beo %0 tAs dop EJ' 4pt0es ryhely e fior ANe PRISI dfi VB edbWaE Bhapedhe
mai n casing and directed to transmt a| r flowto the shroud;

wher ei &J@ iy gﬁeoégfﬁ‘ngd qlhé Bendity @*bréf@f%bgga%oat SON. PO inRindRNt

away fro base tron at an angle out 25 2. The appar at us of
claiml, wherein the nmain-casin |ncI uges an air |ntak - a ertur& ‘ﬁ
0B Qust

appar dhe$heudcie; mav inclifle @8 arntifae eRge o FBFP"PHEWE}%B?QE 4 8P

e e e SHps oL g o corm sl o gl o0 e 1o

afi rssgcopopﬁgr? ?heegh?b,t?do ?66 IisoirI]'t(sa\cglrtevéll1 rgvrc]alr r%hé rs]i'(aaou?t:iier segzlon 155 of the secondary casing
150. Lastly, the shroud 160 may include a ribbed or flexible end 470 b‘e‘iov‘v‘ the base 400 such
that it may be secured to the secondary casing by tightly fitting the flexible &rid over the end of
the secondaty casing. | | |
[36] - From the _forégoi'n'g_ and as mentioned above, it will be observed that numerous
vatiations and modifications may be effected without dgpar‘tiﬁt_:j from the épi’rif and scope of thé
novel concept of the invention. It is to be understood thét no limitation with respect to the

specific methods and apparatus illustrated hetein is intended of shotlld be inferred.



and includes a second opened end positioned within the shroud. 5. The
apparatus of claim4 further conprising a heat output tube to direct air
flow fromthe shroud to an exhaust outlet defined in the casing. 6. The
apparatus of claiml1l, wherein the shroud is defined as having a base
portion extending upwardly to forman elliptically tubular shaped covering
that termnates into a top portion, the elliptically tubular shaped
covering includes a front portion, a back portion, and a pair of side
portions, the front portion extends inwardly fromthe base to a concave
section, and the back portion extends inwardly fromthe base to a concave
section. 7. The apparatus of claim6, wherein the shroud further includes
i nt er Gddilmg: def i ned annul ar flange extending radially inward and will cone

into contact with the s I iskfction when the shroud is placed
t her eéver.Aﬁgﬁ‘tit%?pytaﬁgarr%glgcg(g aratus conprising: a main casing having
front and rear enﬁl.é;havin front afd feaPdtdscap having a central bore and having a

t hreaded i AP HE Structure for securi ng the front cap to ndi ng
threaded extarnaly Shiny Gl deheaitord bed hasingta Hepded ‘Wﬂ@a‘r?&Fﬁu‘?gfg{%gwa a
secondary casi ng having a base end positione -thi%hk@%a%éﬂeéﬂﬁﬁp and
over the:font ienfefbndiftptnaiied edeMAGIUIHE PFLPYE Tadi g further

incluéln a shoul der section extendi ng . out dl out of
the fr on%J GaRbondary casing having a base end po ftioned within tHe hoATap B RS thedrach

end of the main casing, the seconﬁary casing further including 2 shoulder section extending

outwardly from the base end out of the front cap;

a light source having one end secured within the main casing and having a length such

that a second end defined by the light source extends through the centrat bore of the front cap

. . . ;
and through the secondary casing such that the fight source includes a portion exposed cut 0

the secondary casing;
a shroud placed over the exposed portion of fhe fight source and having at least 2

flexible bottom end for fightly filting over an end of the shouider section, the shroud further

includes a rigid portion extending from the flexible bottom end and extending for a remaining

portion of the shroud such that the rigid poriion covers the exposed portion of the light source

and at least the rigid porﬁon being made of 2 light-resistance material;

a lens positioned in an aperiure defined through the shroud. such that light from the light

source unable to penetrate the light-resistance material of the shroud is capable cf exiting the

shroud through the lens; and
a fan positioned within the main casing and directed fo sransmit air flow to the shroud;

wherein the light source and the shroud each include a top portion bent away from a

base portion at an angle of about 25-35°.

2 The apparatus of claim 1, wherein the main casing includes an air intake aperture.

10



a. light source having one end secured wthin the main casing and having a
| ength such that a second end defined by the |light source extends through
the central bore of the front cap and through the secondary casing such
that the Iight source includes a portion exposed out of the secondary
casing; a shroud placed over the exposed portion of the |light source and
having at least a flexible bottomend for tightly fitting over an end of

t he shoul der section, the shroud further includes a rigid portion covering
t he exposed portion of the |ight source and being nade of a
light-resistance material; a |lens positioned in an aperture defined

t hrough the shroud such that light fromthe |ight source unable to
penetrate the light-resistance material of the shroud is capabl e of

exiting the shro 10R {heih GRsshraddurtoef aaugesAnETGRRSHIRFTIT t he nai n
casing'andeﬁFFggggﬁégﬁﬂ#?ahsnit air flowto the shroud

4 The apparatus of claim 4 further comprising a cooling tube to direct air flow from the

casing info the shroud, the cooling tube includes a first opened end positioned within the casing

and includes a second.opened end posifioned within the shroud.

5 The apparatus of claim 4 further comprising a heat output tube io direct air flow from the

shroud to an exhaust outlet defined in the casing._

6. The apparaius of cla'imr 1, wherein the shroud is defined as having a base portion
extending upwardly to form an eliiptically tubular shaped covering that terminates into a top
podién, the elliptically tubutar shaped covering inclucfes 5 front portion, a back pottion, and a
pair of side portions, the front portion extends inwardly from the base t0 a concave sgction, and

the back portion extends inwardly from the base to a concave section.

7 The apparatus of claim 6, wherein the shroud further includes internally defined annular

flange extending radially inward and will come into contact with the shoulder section when the

shroud is placed thereover.

8 A light therapy apparaius comprising:
a main casing having front and rear ends;

a front cap having a central bore and having a threaded internal structure for securing

ihe front cap to corresponding threaded external structure on the front end of the main casing,

11



and wherein the shroud furth [ '
\ er includes an air exhaust aper
Lﬂfohgtgggﬁliherpgrature of thg shroud; wherein the Iigh? sgﬂigetgnée?Ege
e aboutCZE SSa top portion bent away froma base portion at an
angle of 2 having-a bagéTBgrﬁﬁgﬁratgs gf claim8, wherein the shroud is
I nec , ] extending upwardly to f

elliptically a tubular sha ' St L Mtes into a
_ cal | ped covering that term ' '
t ( m nates into
pgft?LL|p;hgaglgaggbgia;iZgapedtpoverlng i ncludes a front po?t?gﬁ pgrhggﬂ,
P , portions, the front portion exten i 1

omthe base to a concave section, and the back portion extegZSIPﬁa;?gyy

fromthe base to a can ' ‘ :
the sh NE AV G SE BhdeUhd posilorBaayitpies aon sapandcovel Wedonfnher ej
r oud ¥ SFCOMEFY ‘faﬁggu%es I nternally defined annul ar flange ext endﬂlgl "

radi . \ :
[ﬁel glhelf é{}}%‘g%ﬂ?%&\‘@t h&s SO RIahyNaRing Glitiae tinchiding & houlsREREet S¥8 %N when

ace ere over.
outwardly from the base end out of the front cap;

a light source having one end secured within the main casing and havihg a length such
that @ second end defined Sy the light source extends through the central bore of the front cap
and through the secondary casing such that the light source includes a portion exposed out of
the secondary casing; |

B a shroud placed over‘the exposed portion of the light source and having at least a
flexible bottom end for tightly fitting over an end of the shoulder section, the shroud further

~inciudes a rigid portion covering the exposed portion of the light source and being made of a
Eight—resiétame material; |

a lens positioned in an aperture defined through the shroud such that fight from the fight
source unable to penetrate the light-resistance material of the shroud as capable of exiting the
shroud through the lens; and

a fan positioned within the main casing and directed to transmit air flow to the shroud

and wherein the shroud further includes an air exhaust aperfure to reduce the intenal

temperature of the shroud;

wherein the light source and the shroud each include a top porttion bent away from a

pase portion at an angle of about 25-35°.

9. | The apparatus of claim 8, wherein the shroud is defined as having a base portion
extending upwardly fo form an eliiptically a tubular shaped covering fhat terminates into a top
portion, the alliptically tubx.ilar shaped covering includes a front portion, a back portion, and a
pair of side portions, the front portion extends inwardly from the base 10 a concave section, and

the back portion extends inwardly from the base to a concave section.

12



10. = The apparatus of claim 9, wherein the shroud further includes internally déﬁned annular

flangs exfehding radially inward and will come into contact with the shoulder section when the

shroud is placed there over.

i3



