WC Light D sinfection of X-Ray Cassettes Field of Invention [0001] The
present invention relates to ultra-violet light disinfection of X-ray
cassettes. Background [0002] An X-ray cassette is used many tines within
its life span. Before use, a cassette is disinfected by manually w ping
with a paper towel or gauze that is wetted with 70% i sopropyl al cohol or
Johnson & JohnsonTM presept. This nethod ik tinme consunmi ng and predi sposes
a handler to infection. For exanple, in hospital settings, the rate of

pi cking up bacterial infection, such as nethicillin-resistant

st aphyl ococcus aureus (MRIAYG higittDisinfectiorges XERaynGdsettesone to four per
2000 patient-days. [0003] Utra-violet (UVY) light has been used to

di sinfect water and air. W in its Cbandwi dth (U/C) of 100-280 nm in
particular at two germ cidal wavel eng}epgofgeglﬁﬁgat 185 and 265 nrn, is
effective in disabling bacteria, viruses REHBT ds; uve 1 ght penetrates
cel| walls or B90Bpl asniThemeesontainestiof rdates e ilaa-violétURAS disideecbr 85 X-apd
causes adj aceng,. i ne nol ecul es of DNA to form coval ent bonds; the
resultant thymne dinmers cannot pair nornmally and |l ead to DNA damage. |f
sufficient DNA damage occurs, replication of these pathogens is inhibited,
rendering the pathogen harm ess even tggcggh they are not killed outright.
[0004] Disinfection is often used to d o484 ef i mi nati on of substantiall y
all pathogens with few survivors. In contrast, sterilization describes

total elim natjoooz] fn Hihy patdiegdeiied nld) ks MhRNRTe %M?B%Ferhsaaad%s&ﬁe
disinfect and sterilize nedical tools, such as, x-ray cassettes. For
exanpl e, US paf Rinfestad bycmanughy wiping ok Apapa 1080 06 sevze et iawgited 0686706 r

reduci ng transigdgEshy?Alctol bNfdRaidn JIRRLNRR D Rk Bt gxe%dxs'tfrﬁy c ‘f@?xﬁﬁtgtaﬁg AS
descri bed, the exposed surfaces of a cassette are disinfec e CTor exanpl e,
by spraying diRsHnesss srhandlagtodnfeetigng for ¢xempler inchoemital setidingg; the cateof pigkinge

di si nfected cagspiciialidttetdn! bithdas BRBIENiAYesistant staphylococcus aureus (MRSA)

infection, ranges from about one to four per 2000 patient-days.

[0003] Ultra-violet (UV) light has been used to disinfect water and air. UV in its C-
bandwidth (UVC) of 100-280 nm, in particular at two germicidal wavelengths peaks at
185 and 265 nm, is effective in disabling bacteria, viruses and molds; UVC light
penetrates cell walls or cytoplasmic membranes of bacteria, viruses and molds, and
causes adjacent thymine molecules of DNA to form covalent bonds; the resultant
thymine dimers cannot pair normally and lead to DNA damage. If sufficient DNA
damage occurs, replication of these pathogens is inhibited, rendering the pathogen

harmless even though they are not killed outright.

[0004] Disinfection is often used to describe elimination of substantially all pathogens

with few survivors. In contrast, sterilization describes total elimination of all pathogens.

[0005] Attempts have been made to disinfect and sterilizé medical tbols, such as, x-ray
cassettes. For éxample, US patent publication no. 2006/0204398 describes a process for
reducing transmission of infection between patients by x-ray cassettes. As described,
the exposed surfaces of a cassette are disinfected, for example, by spraying disinfectant

and allowing the surfaces to dry; covering the disinfected cassette with a fluid repelling



2 and radio translucent wap; and using the disinfected cassette with the
wrap or re-disinfecting a used cassette with the wap, or repeating the
entire disinfection and wap covering process. [0006] Despite devel opnent
in disinfection of x-ray cassettes in a hospital, it can thus be seen that
there exists a need for a sinple device to disinfect x-ray cassettes with
m ni mal human handling. Summary [0007] The2followi ng presents a sinplified
summary to provide a basic understanding of the present invention. This
sunmary i s not aad redio emsilwentoweipy kedvusihg tthe disinkerti @ssett@Mdthi e Vabp optrended
to identify key,.features of the i ntion. Rather, it is to present sonme of
the inventive CONCERYS aé‘f;&tcﬁf’sgg? Wé}éﬁlﬁ Wpi?{rﬁpe@%%‘rh%’i‘tg@&‘sf‘gg%oas’m WE#Pe| ude
to the detail edodemgmptqetsson that is to follow [0008] The present

i nvention provides a UVC |ight disinfection device for various types and
sizes of x-ray cassettes with m nimal human handling. The device exposes
X-ray cassett egodog)r Daspite @RI Phith BOditinfEBt Gk :&-ﬁ? Bkt iRh HYfital, 1i0h h®
render repli catbi on of bacterja, viruses and noulds ineffective. [0009] In
one enbodi nent PCt5HE %?‘e‘g%‘ﬁtexis?ﬁﬁeﬁ?qdo‘?‘?r GeiBplp Hlegcatp disinfapt xaa)s eassates wit

di sinfection syshied hubd By@igm conprises: a disinfection conpartment

havi ng two spaced apart side panels; a closed top panel; an end panel with
an entrance and an opposite end panel with an exit; a conveyor operable in
the disinfection conpartnent for noving an x-ray cassette fromthe entrance
to the exit of the disinfection conpartnment, and an el ongate UVC | anp
mount abl e on each side panels with thei Buhmagit udi nal axes substantially
parallel to the conveyor so that UWWC light emtted fromtwo UWC | anps are

incident for a 1293 f a.dfredeterm ned.ti on all exterior
surfaces of ea@ﬁa’ﬁ?ir;ay E‘E@@é?’ ?%grggaglnmﬁ Hied Renpsingp pé%vdéﬁ ‘[‘TE%S‘?TW‘J(?W“ Menore.
[0010] In one efithegresem invefitidoh @hidi ssinnfaey {s i as gstersive dveevipanetie iafentibe
systemis nmade_of. bl ac crylig, .which . is UV-resjstant. |In another, the
entrance or exit lgfnofl H’Eengfi ¥%féég?%yc%%§? {Of b IMYEHGR g@@"’a ISP PFSTeRr a
swi ng door. [£deldf theinvanivheonepiad thisifiveafiord e ginsialifcdCloiR s 8341648 1ot he
system conpri s ws. af qui de éﬂds suspended fromthe top panel to

s two I
contact sides dﬁt\é%‘li sqriphon thatis 9 Plloy: gui de its travel on the conveyor.

[0008] The present invention provides a UVC light disinfection device for various
types and sizes of x-ray cassettes with minimal human handling. The device exposes x-
ray cassettes for a predetermined time and intensity of UVC light to render replication

of bacteria, viruses and moulds ineffective.

[0009] In one embodiment, the present invention describes an X-ray cassette
disinfection system. The system comprises: a disinfection compartment having two
spaced apart side panels; a closed top panel; an end panel with an enfrance and an
opposite end panel with an exit; a conveyor operable in the disinfection compartment
for moving an x-ray cassette from the entrance to the exit of the disinfection
compartment; and an elongate UVC lamp mountable on each side panels with their
longitudinal axes substantially parallel to the conveyor so that UVC light emitted from
two UVC lamps are incident for an aggregate exposure of a predetermined time on all

exterior surfaces of each x-ray cassette at an intensity of about 25 mW/cm? or more.



[0012] In another enbodi nent of the disinfection system the conveyor
conprises a plurality of sections. A section of the conveyor may conprise a
belt and a driven pulley or may conprise a driven roller and a nunber of
free-wheeling rollers. The driven pulleys or rollers of adjacent sections
may be connected by separate transfer belts. [0013] In yet another

enbodi nent of the disinfection system the3 system conprises an el ongate U/C
| anp di sposed bel ow t he conveyor. A reflector may be used to reflect

downward UVC | ifght] it eniboliileat'@th@aipinfdasn\8eRmt HR pafdll 6f the YWEY Rmdde
di sinfect the x-rq¥ cassettes. Brief Description of the Draw ngs [0014)
Thi s i nvent i on % M¥ckn2rryics Yideds LYY -Tesltat 1AoMOtheni thengntiaptsoat exittef B# t he

present invent hfsihfedffbﬁboxﬁ@ir@{eﬁmﬁr@estmrﬁﬁ%@mﬂ%idagg.dr awi ngs, in which:
[0015] FIG 1A illustrates an x-ray cassette disintection system according

to an enbodi ment of the present invention; and FIG 1B illustrates an x-ray

cassette disi ngda@hi BarRYRE REbERMEATMEe URIARBLE %&stéﬂpﬁ{gis?&&ﬁ cs&gfiék% dRbesent
invention; [0016] FIGs. 2A and 2B illustrate schematic electric

connecti ons of ravfeofigsidsrodsisuspendrd figucthe dompanshiownntast sidepf ¢ach mrrayl Byssettd
[0018] FIG 4 §h£ﬁ&aﬁﬂn%éﬂﬁ%hé&ﬁ9 pf a specinen before a cassette is
exposed to WC ITght; anJ &
[0012] In another embodiment of the disinfection system, the conveyor comprises a
plurality of sections. A section of the conveyor may comprise a belt and a driven pulley
or may comprise a driven roller and a number of free-wheeling rollers. The driven

pulleys or rollers of adjacent sections may be connected by separate transfer belts.

[0013] In yet another embodiment of the disinfection system, the system comprises an
elongate UVC lamp disposed below the conveyor. A reflector may be used to reflect
downward UVC light rays up through gaps between the roller conveyor to disinfect the

X-ray cassettes.

Brief Description of the Drawings -

[0014] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

[0015] FIG.1A illustrates an x-ray cassette disinfection system according to an
embodiment of the present invention; and
FIG. 1B illustrates an x-ray cassette disinfection system according to another

embodiment of the present invention;

[0016] FIGs. 2A and 2B illustrate schematic electrical connections of the motor, fan

and UVC lamps shown in FIG. 1A or 1B;

[0017] FIG. 3 shows an x-ray image of a cassette after exposure to UVC light;



[0019] FIG 5 shows an x-ray inmage of the specinen used in FIG 3 after a
cassette is exposed to WC light. Detail ed Description [0020] One or nore
specific and alternative enbodi ments of the present invention will now be
described with reference to the attached drawings. It shall be apparent to
one skilled in the art, however, that this invention nmay be practised

Wi t hout such specific details. Sone of theddetails may not be described at
|l ength so as not to obscure the invention. For ease of reference, conmon
reference nunerals or series of nunerals will be used throughout the
figures when r [ the sanme. or simlar features conmon to the
figures. [0021ﬁ6fgqu(?'e‘{ssglﬁ‘rN%gnrr§’rraurniflgeg HIFCIMEAPEIoER $2s3eHb ifexpess & UVkei r

| i ght at about l268amin which is in the U/C band and is effective in

di sabling bacteria, viruses and noulds fromreplicating. The present

i nvention provides a UVC |ight disinfection device for various types and

si zes of Xx-ray [eEs]sE1G.eSshoivt bn Rirfy fdge iR spBameh . in TG, T8NdrGEEHXROSES
X-ray cassettes forda r&%e}ﬂerm’ ned duration and predeterm ned intensity of
UVC 1ight to r&RRRSP Pe‘EY 8t% on of bacteria, viruses and noul ds
ineffective. [0022] FIG IA shows a system 10 for disinfecting x-ray
cassettes 11 according to an enbodi nent_ of the present invention. As shown
in FIG 1A the system 10 incl udes Pdyleddeseripionand a di si nfection
conpartment 30. An input end of the conveyor 20 defines a cassette input
section 12 whilst the opposite_end defines a cassette output section 14,
with the disinfl92Qli Brc ergRerasperifin agCltemetiveentvdim@enoft thepresss atvemtidnnpillt  and
out put secti oNgovkde : ' ri ven by a notor 26
through a o ve pu Jdéf“‘z’%@:ﬁ% Peferti® SR bl L e BLR o
connected to askitedviarihe et hemever2 thap thimimverdjoa oyt besyradtised withoiithacte sgeecor
20. Renote frog:he o) f - el i. rqllers 22b at the ends of
adj acent secti gar%ﬁbfggtﬁ%e&c%%\%%gsfnﬁg%gﬂé@ ?Sﬁ’i}@% %36 ié"pﬁ? B0 OPSHEE the pel t
25a. The not oringéntioy. knn eedea taferencept@nmann ckférsnde dQaeRLs dr Berdes HE hih&@ls will
conpartment 1 | is below the conveyar 20, Al the rol]ers 22a, 22b,
bel ts 24, 25, Zg%e l\z{agjr‘]ilciiﬁgﬁlf 8‘3‘/@%{&%"?&3’ erbfe?{”i*(}g FO 0 ST PT SRERLISREES CPREONG ven
that a typi caltoxhe iguresassette i s about 24 cm | ong when placed in an erect
and | ongi tudi nal position on the conveyor 20, the |length of each section of
the conveyor is less than 24 cm |In one enbodinent, the notor 26, drive

pul l ey 23 and a1} drosv @eau2Rerdirs vasdR timsh et 438t 85%%&%&@%& ﬁ%ﬁl@sﬁg
speed of the con\é’%q{. 20 i s _about 70 cnmim n and gl_ves a cassette a
travel time of"%EHth§MthaUYS bandmnd ieetficiysindisebling eoteparimesstand@eould024]
The di si nf ect ifidin G A{de"ER i gy . X i anel s
32, a closed top péaﬁr{rgl 4, _%ﬁég%’%‘ﬁ?%ggﬁ’g?g’% %hﬂ%q%gfglsﬁg%é{m gg&i@e fot
Suspended fr or{efipes B gdriddes D xaep cassettasovish wiinimel hirsad hapdlioke STheOdevibae
vertical guideg I r f the guides 4
contact the to péskig_%lg rgﬁgéekgé%g qgggﬁtr@ﬁegbﬂl\ggg%ﬁg 12 aﬁ%géégﬁ"?'ﬁ’ﬁ? PEHEY &t i cal
gui des 40 gui d&VE lightdp restlerapplicationy ofbesweinarudes anth moulls indfectiliesi nf ect i on
conpartment 30. [0025] Mounted on an interior face of one side panel 32 is
an el ongate WC | anp 50 such that a longitudinal axis of the elongate U/C
lanp 50 is sulikeaAnFIGI 14 spavsal dystent 1) fdhelisihfe@iizixony @fissttteave| acOdrdinBo %n' ay

cassette 11 o nveyor 20 and WC light fr the |anp irradi ates both
top and near sgfnfggagﬁ gtt(l)ﬂlf‘e-:%)?P TeEMt AREDRT Sspfowndn ggeénl’&r’ﬁl’?:fyﬁemlg?“@wdﬁﬁé
opposi te si decparedr P andaatisiefecttdn0bgptmdMC30ARRA iRpltl hd BTURL &GnRFbALHE! tO
t he conveyor 50 so that WC Ii%gt fromthe another el ongate UVC | anp 50
i rradiates bof S GARFUE ARPU iseriiops 12 wailst the ppposie epd defines apgasssite routRNt ni ng

an x-ray cassedctien 14, withcthp assifetgioh BEmpAEAEH 86 Idche@balelNEe diSidd g tiaﬁ@
conpartment 30 a second tinme, all the external surfaces, 1 ncluding the end

faces, of the°‘>‘<tp¥“a5§°tl?§§é%tlt4e 11 are exposed to WC |ight for an aggregate
of about one m nute or nore.

[0023] As shown in FIG. 1A, the 'conveyor 20 is made up of a plurality of sections,

each section is made up of a belt 24, a driven roller 22a and some free-wheeling rollers



6 internally coated with phosphor. Each UVC | anp 50 has an i nput power of
25 Wand gives an output intensity of about 25nWcnR at a radial distance
of about 20 nm Ballasts 52 required to regulate current to the UVC | anps
50 are located in the service conpartnent 16. In addition, a starter 54 for
starting illumnation of each WC |anp 50 is connected across the ends of
each UVC | anp 50. [0027] In another enbodifent (not shown in the figures)
of the disinfection systemlOa, an elongate UVC | anp 50a, which is the
simlar to the2abdlte d@yonn®isabiver by amisrrod taduihe dAeapulkl 38 ap@BEYe Roht

bet ween the WV conve 20 .and anot her el ongate UVC | anp
50a on the oppg gnnag?rdjéwﬁiﬁlgpg ?f"&?ec{eﬁé‘) §§H§°rbf‘§k‘7&°‘t%26r‘? é%a‘EJFF&Pt BRI near
si de panel 32. tﬁﬁmeeyblr acnglaetxﬁotw{&nl tAETMoRP 26 2he fik StheBRE YoREs Qﬁbﬁtttﬁ@%hd?s' ly
parallel to the L%[ r% 0&1 conveyor 20 such that the U/C Ilg i S

i nci dent on r eSHEUEGEPESStions of theeconymyar et arerlinked byp sgpargte fraysferde 8t5{*eTf@1
(0028] The wal hfotef2d fi&nﬂélédtm afotdr @Rd QQ[H@Q(E& %At seAfee bd?x%da?@ieﬂlglé Renid de
panels 32, top entry panel 36 exit panel and those of the

entire disinf eb{’)lggﬁ "s‘ffg‘ﬁ’@fﬂr K303 "?ali)@e mellees 7645 2§b rhelts ﬁi‘,é’ﬁ,%?! andipubleysyrg madeTufe _
entry panel 36UNafesRfine MefophRBEd WitenIRa é"‘t}‘glcaf xR cE¥dtde 19%9&] 8cnb‘?t§ngver od

exit aperture 38a Each entry aperture 36 exit aperture alsc
by a curtain 3yhemrplaced, i 2 ?regﬁnidslonglte&mdl Rosiiod QnsthelmnveubloZ@;tth(t lmgtlhoofmake

it more flexi bézﬁzhssgctﬁﬁx $f0nk %%9()1] Egé%@gﬁanoﬂ H}{CFA e&%m‘m&ﬂ eﬁthﬁle E&Ct I on

system 10. Preferably, the curtain resis _
t her nopl ast i csdrivmpulisst23eand eoltrosi?Ing2b arq $edectdt soythatbe fineae cBﬁ&ymg speddt of

aperture 38a i 0 0029 e sette LN
section 12 is ng%g%{\%ﬁf'zn@?érag% 1&9‘}/ %gl %nﬁit l‘3’/esaper u?elil érav ﬁﬁnea%fsa(%‘?ta‘f“gd
curtai n/ door 3minugi deéhpdisiefestidiPanghrtibe 30assette i nput section 12 are

provided so that they are spaced apart according to a function of thickness

of the x-ray cassettes
[0024] The disinfection compartment 30 is defined by two spaced apart side panels 32,

a closed top panel 34, an entry panel 36 and an exit panel 38. Suspended from the top
panel 34 are two rows of vertical guides 40. The vertical guides 40 are located so that
lower ends 40a of the guides 40 contact the top side edges of each x-ray cassette 11
such that the vertical guides 40 guide travel of an x-ray cassette 11 through the

disinfection compartment 30.

[0025] Mounted on an interior face of one side panel 32 is an elongate UVC lamp 50
such that a longitudinal axis of the elongate UVC lamp 50 is substantially parallel to
the direction of travel of the x-ray cassette 11 on the conveyor 20 and UVC light from
the lamp irradiates both top and near side of the x-ray cassette 11. As seen in FIG. 1B,
on the opposite side panel 32, another elongate UVC lamp 50 is mounted parallel to the
conveyor 20 so that UVC light from the another elongate UVC lamp 50 irradiates both
top and far side of the x-ray cassette 11. By over-turning an x-ray cassette 11 and
passing the cassette through the disinfection compartment 30 a second time, all the
external surfaces, including the end faces, of the x-ray cassette 11 are exposed to UVC

light for an aggregate of about one minute or more.

[0026] Each UVC lamp 50 is a low-pressure mercury lamp with external dimensions of

a typical fluorescent lamp except that the tube is made of fused quartz and is not



11 and guide entry of the cassettes into the disinfection conpartnent 30.
The upper edges of the side panel 12a are, preferably, bent outward to form
a Y-shaped guide for ease of inserting a cassette 11 into the input section
12. Preferably, the side panels 12a are substantially in line with the
vertical guides 40 in the disinfection conpartnent 30 so that an x-ray
cassette 11 is operable to nove on the conveyor 20 fromthe input section
12, through the disinfection conpartnment 30 and out through the out put
section 14.  7ift@046] cokfee -vﬁﬁxsp%g;nﬂr.%w UV G Bl W habdniispuk BERLEH BUfsinde the

exit aperture 38a and associated curtain/door 37. The conveyor 20 extends
into the outpuflVeeat PBRul Mtensily ahpbahFpmWemaat avedisl diganse cafiabput220 mm.

Preferably, bebaiistsh® 6QMEYOFepAMEY dikRak 1895 QR 12hps sPard ' len 60
for receiving the new y&gﬁési nfeeggt ed x-raty cassettegs 11. [l%gggfﬁﬂﬁggrﬁg&

“enmbodi nent of tepagimenhite & adslitiony 3 starier B¢ for srstingiflumination pheac PVigHlsmar$0i nput
cassette Sensofscz&e\éﬁii'a&%ssttﬁgcﬁﬁéto%ﬁchi%i s has_an output cassette
t n

sensor 74. |ln use, e I nput and out put sensors 72,74 are interlocked by a
timer 76 so that when cassette 11 is detected in the input section 12 or

out put section I ndi LORt 77 i r ned: n.no..cassette 11
is inserted i n{oéflg hlg E{nﬁgﬁ{ Q[ggg I g’?]t 81'59%88'; no t;ﬁ:%%ig‘érte edfltﬁlg]?iés"g%ctug’étsé ‘Bt the
out put sect i onl0k4amklosgata UM CriantedQuy whidhds diessimilectoi the aboretlEVIC 1dnpray, isur n

off the UWC | ams .50 and the.green .. ndj cati,o i.ght be turned qn

whilst the r ed‘glg‘h“d?“g% diF oPA it P?’?eqi-”g%? eﬁ‘é&“’gﬂi’bq‘tfﬁﬁ)é‘g?"%e SR B G

1A, a fan 80 amdthesslongad BY( lampei0a 3R theSopposieaideganes2ait Siedemv@lehatith dshe

di si nfection sté%tem 10. The, fan nga[}ﬁe associ atﬁg,gf' lter 82 is | ocated
s

bel ow t he conv8§ioP™ 3§ heag,side, Rags SeHeogaley 03 Akentlsor grouptgdone

enbodi ment , t habithdtialBy pBRAlIEIStoGRe UV RutpS5006r édhvéyRk 2bisgéh that thBev@mighOis SO
that the fan 80 hlows filtered air into_ the disinfection system 10 and

provi des cool i AGYEH Op REPEgtiEe sidpfrsessendsnd fagayiolrasowy sesseftendl | asts 52. In
anot her enbodi ment, the fan 80 is on the inside in relation to the filter

82, so that the fan 80 sucks air frominside the disinfection system 10 and
bl ows air to tR8EXheMads of thegliinfeetina comparmerg 30, ipplading |thesyidegmnglg P2 hepa

hi gh-ef fici engyngayst L) flngl $4GRAKif Jantiefs, and G i s%RQ

di si nfection ?égt em 1015:19 g%lcorqll ng xtlols anot ﬁg? engéo%jflt%%n%?lt eéﬂglrlggset%

i nvention. As ¥regmaie o} @m thick bliagk agidicnTeetntyrpasglSitdws a0 entiysapsitmiel 3a t 0
the earlier e . . . Y, o] not, have belt 24
but | o mmde up or! TecpynEh 5 Rey b Bk O ENRIon T AR R a6 AT Bl
plurality of dpérwea3Boislcever2® by tlvertaini3VeTha alrfagr3y i2 Alegibke dnidrikead ifty stripansf er

belts 25b and . are,powered,by,.a notor 26. The roll 2 re ce art so
that there is tg “balég‘mg’f’ e %’X%lajsgc?ég? rzdblfef !aerag"’}ge§(§r}z{’ @fllgghgo?’otﬁggfsg‘c}%agﬁave
fl anges at botspstend8. Freferably, dhengirtained7al mafle bHEV tesighynt GRAB@IAsESs. [BanotHer ON

t he conveyor 20. %Ferrbodi ment, the flanges_have step edges; i

anot her, the fefq’gﬂé@gﬁgg SNITY ApeTRITe 3%§§!t aperture 38a 1s covered by a swing doorg 37.

[0029] The cassette input section 12 is located in front of the entry aperture 36a and
associated curtain/door 37. Side panels 12a at the cassette input section 12 are provided
so that they are spaced apart according to a function of thickness of the x-ray cassettes
11 and guide entry of the cassettes into the disinfection compartment 30. The upper
edges of the side panel 12a are, preferably, bent outward to form a Y-shaped guide for
ease of inserting a cassette 11 into the input section 12. Preferably, the side panels 12a
are substantially in line with the vertical guides 40 in the disinfection compartment 30
so that an x-ray cassette 11 is operable to move on the conveyor 20 from the input

section 12, through the disinfection compartment 30 and out through the output section
14.



[ 0034] The disinfection system10a is also different fromthe earlier
system 10 in that there is an additional elongate UVC | anp 50b on each
interior face of the two side panels 32. The additional UVC | anps 50b are
di sposed below the rollers 22 so that during a pass of the cassette 11 on
t he conveyor 20, an aggregate exposure tine on the bottom surface of the
cassette 11 is about 1 mnute. In one enbodi nent, the additional UVC | anps
50b have higher input and output power than the UVC | anps 50, 50a di sposed
above the conveyor 20. In another enbodinent, a reflector 28 is used to
reflect the downward UVC rays back up the gaps between the rollers 22 to

di si nfect bot t B3 akles caspetie geuipus seetiont k¢ is1locatfd) 086]deRhGexiz Apenute ZBa sindw
schemati cs of LAg.igbL&itat ' f t fans .80 and UVC
Tanps. 50, 505, 500 eaaey" Ater STons Sov AR el M) e o AR i inf Bl o1
in a hospital eMWRrEsearererhuiascetoni2d. Brfopablyybelowt thik eonveyonovedyng ssti@i 2ES | |
before and after, diisk: {4 e di sinf.ection system 10 10a. Table 1
shows the resu tascqgféugégﬁ‘edr@gr I\cgﬁ%l?ﬁé te]lgnexglcdo}?lﬂt%ﬁtagf(ﬁa ‘I;'flésebtf’segle nt invention,
bacteria cultures showed that one m nute of aggregate exposure of the x-ray

cassettes 11 t | i ght .i ntensi t. stantially ahout 25 mMNcnR2 was
sufficient to @Pﬁgflednrgé:’%qb:o@lgfeflg#%? %ﬁﬁ‘?u%@%ﬁ%Stgf’BdHéﬂFdnﬁBs“‘fﬁ"Pallg,haWPh t he

present i nventinpu,casseiseniar7ecihilthe cliguttsectidhal ihAgart Sutprt caeteas st YEIn11
and transm ssi on ﬁ{? i nf ecéi ons armngczﬁéﬁpl e.in a_hospital would be
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dental or vetegrinary clini or, for. use with portable x-ray equi pnent in

hospital s’ ac glsgg‘%%t%gﬁastgﬂéigagﬂ&ow@a feolingqtg tl?e [JtVC lamps 50,50a and assopxated
ballasts 52. In another embodiment, the fan 80 is on the inside in relation to the filter
82, so that the fan 80 sucks air from inside the disinfection system 10 and blows air to
the exterior through the filter 82. The filter 82 may be a high-efficiency particulate

(HEPA) filter.

[0033] FIG. 1B shows a disinfection system 10a according to another embodiment of
the present invention. As shown in FIG. 1B, the disinfection system 10a is similar to
the earlier embodiment 10 except that the conveyor 20 does not have belt 24 but is
made up of sections of rollers. Each section of rollers includes a plurality of driven
roller 22. The driven rollers 22 are linked by transfer belts 25b and are powered by a
motor 26. The rollers 22 are spaced apart so that there is a gap between adjacent rollers.

Some of the rollers 22 have flanges at both ends for guiding travel of the x-ray cassettes



What is clainmed is: 1. A device for disinfecting a product using
C-bandwidth Utra-Violet (WC) light conprising: a disinfection conpartment
having a top side panel; an WC | anp structure inside said

di sinfection conpartnment for irradiating a portion of said product;

a plurality of guide posts suspended froman interior of said top side
panel to contact said product on said condeyor systemto hold said product
in position to expose said portion of said product to said WC |ight; and
a conveyor syst b ihsspueyeni Iorsi enftedinienn ticoftmacd e btep 6dgesDiviangth&aind

roduct throu anf%%ﬁi -S| ion conpartment to expose said portion of
gai d product '?(E)] efvlgélli‘ltlﬂ ;gg "%aid UV/C | anp structure at a predeterm ned

intensity for a predeterm ned anount of tine. 2. The device of claim1l
The device of claim
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cl ai m 1 wher ei thesaik dnp\ﬂéniehzeremdgad UWE edifip 5Yb iof eﬁé«lbﬁ{fté%i& el Of Be YR
% nl_[]g devi ce Of fé 33' [Hme ag\(,ﬂtlona!l w&‘ a?npgrS% ea;[rg [ilr;]p(?sgd bEelIO\rLe th:: Srol?eeg 53 Xslo rIE;tel y 1
during a pass of the cassette 11 on the conveyor 20, an aggregate exposure time on the
bottom surface of the cassette 11 is about 1 minute. In one embodiment, the additional
UVC lamps 50b have higher input and output power than the UVC lamps 50,50a
disposed above the conveyor 20. In another embodiment, a reflector 28 is used to
reflect the downward UVC rays back up the gaps between the rollers 22 to disinfect

bottom faces of each cassette 11.

[0035] FIG. 2A and 2B show schematics of the electrical connections of the motor 26,
fans 80 and UVC lamps 50,50b,50c.

[0036] A prototype was built and tests were carried out in a hospital environment.
Bacteria swaps were taken on x-ray cassettes 11 before and after disinfection with the
disinfection system 10,10a. Table 1 shows the results of bacteria cultures. According to
the present invention, bacteria cultures showed that one minute of aggregate exposure
of the x-ray cassettes 11 to UVC light intensity at substantially about 25 mW/cm? was
sufficient to disable replication of pathogens found in hospitals. With the present
invention, cross infections due to sharing to x-ray cassettes 11 and transmission of

infections among people in a hospital would be significantly reduced.

[0037] Additional accelerated tests were also carried out to determine degradation of
coatings on x-ray cassettes and effects on x-ray plates. No degradation of coatings on
the cassettes or any significant optical density change of the x-ray plates was
noticeable. FIG. 3 shows an x-ray image of a cassette exposed to 1 minute of UVC
light. As shown in FIG. 3, there is no effect on the x-ray image after a cassette is
exposed to UVC light. FIG. 4 shows the x-ray image of a hand specimen before UVC
light exposure while FIG. 5 shows the x-ray image of the hand specimen after 1 minute

of exposure to UVC light. Table 2 shows the results of optical density tests on the X-ray



6. The device of claim1l wherein said disinfection conpartnent conprises: a
front end panel; a back end panel; a first side panel; and a second side
panel. 11 7. The device of claim 1l wherein said disinfection conpartnment
further conprises: an input opening through said front end panel; and

an out put opening through said back end panel wherein said conveyor system
recei ves said product proximate said inpuﬁ’opening and deposits said
product proximate said output opening. 8. The device of claim?7 wherein
sai d di si nf ect iplstes bofepraandragiat expasuréitr UYErtipht hesUVC light does not affect the x-ray

cassettes and x-ray plates.

[0038] While specific embodiments have been described and illustrated, it is
understood that many changes, modifications, variations and combinations thereof
could be made to the present invention without departing from the scope of the
invention. For example, the disinfection system 10,10a may be modified for
disinfecting x-ray cassettes for use in dental or veterinary clinics or for use with

portable x-ray equipment in hospitals’ accident and emergency rooms.



a swing door over said input opening. 9. The device of claim7 wherein
said disinfection conpartnent further conprises: a swi ng door over said

out put opening. 10. The device of claim7 wherein said disinfection
conmpartment further conprises: a curtain over said input opening; and a
slit in said curtain to make said curtail@ nore flexible. 11. The device of
claim7 further conprising: an i nput section proximate said input
openi ng t Y¥haiis ctainredgsred to receive said product and transferring said
product into said disinfection conpartnent. 12. The device of claim?7
wherein said disinfection conpartnent further conprises: a curtain over

sai d out put opendegce &rddisinfecting a product using C-bandwidth Ultra-Violet (UVC) light

comprising:

a disinfection compartment having a top side panel;

an UVC lamp structure inside said disinfection compartment for irradiating a
portion of said product;

a plurality of guide posts suspended from an interior of said top side panel to
contact said product on said conveyor system to hold said product in position to
expose said portion of said product to said UVC light; and

a conveyor system inside said disinfection compartment for moving said
product through said disinfection compartment to expose said portion of said
product to UVC light from said UVC lamp structure at a predetermined intensity for

a predetermined amount of time.

2. The device of claim 1 wherein said product comprises:

an x-ray cassette.

3. The device of claim 1 wherein said device is connected to an image
processor.

4, The device of claim 1 wherein said predetermined intensity is substantially
25 mW/cm?.

5. The device of claim 1 wherein said predetermined time is approximately 1
minute.

6. The device of claim 1 wherein said disinfection compartment comprises:

a front end panel;
a back end panel;
a first side panel; and

a second side panel.



a slit in said curtain to nmake said curtain nore flexible. 13. The device
of claim?7 further conprising: an out put section proxinmate said

out put opening that is configured to receive said product from said output
opening and transferring said product awgy from said disinfection
conpartment. 12 14. The device of claim6 wherein said UWC |anp structure
comprises:_a first elongate | anp nounted on an interjor of said first side
panel subdtant i1 ygyigealafeclaim dajwhersiivspid disinfegtion1 sompastraent derthgr
claim 14 Qgﬁg E@Ssaid UVC | anp structure further conprises: a second

el ongate l'anp nmounted on said interior of said first panel substantially

paral | el to saigh inpoveyaringftitroagh dafd fret endpgaticanénp. 16. The device of
claim 14 wherein said UVC | anp structure co i a second el ongate

| anp nount ed ofMaRUiRtePRRING ftheyah sakh hgc ié@&iﬁ’f@' WherginysRi CoNNgYo
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are incide r an aggregate exp e on said tion sai d product. 17.
The devi cprodudtipgoximide shiek @itpubepehity/C | anp structure conprises: a third
el ongate | anp nounted on said interior of said second side panel

substantially parallel to said second el ongate | anp.
8. The device of claim 7 wherein said disinfection compartment further

comprises:

a swing door over said input opening.

9. The device of claim 7 wherein said disinfection compartment further
comprises:

a swing door over said output opening.

10. The device of claim 7 wherein said disinfection compartment further
comprises:
a curtain over said input opening; and

a slit in said curtain to make said curtain more flexible.

11.  The device of claim 7 further comprising:
an input section proximate said input opening that is configured to receive

said product and transferring said product into said disinfection compartment.

12. The device of claim 7 wherein said disinfection compartment further
comprises:
a curtain over said output opening; and

a slit in said curtain to make said curtain more flexible.

13.  The device of claim 7 further comprising:
an output section proximate said output opening that is configured to receive
said product from said output opening and transferring said product away from said

disinfection compartment.



18. The device of claim 14 wherein said WC | anp structure further
conprises: a second elongate | anp nounted under said conveyor systemin a
manner to expose a bottom side of said product to emtted UVC |light. 19.
The device of claim 14 wherein said WC |anp structure further conprises: a
reflector configured to reflect em tted!dight fromsaid U/C |lanp structure
onto a bottom side of said product. 20. The device of claim1 further
conprisi ng4.  The deviegof elaim GW@mﬁgsadeV@cﬂamn SERICEHrgiCONMATISEsi on
compartnent to f e t ali nf.ectj.o t t 1 h Vi ce
o o1 ai m 20 1uA HE SSiseld R RoSheL"bfir bhy A 3 SR e sigd (RefEl

di si nf ect isobstaotiply paeiiel toosad lcomweyor systegscape from said d| si nf ectl on
conpartment. 13 22. The device of claim1l wherein an interior of said

di sinfection conpartnment is conprises of black acrylic that is
W-resistaal. #2 q&videbhadinh 94 Herel &64 UV faRp QtEturs fMidrddiprises:
a second elongate lamp mounted on said interior of said first panel

substantially parallel to said conveyor and said first elongate lamp.

16.  The device of claim 14 wherein said UVC lamp structure comprises:
a second elongate lamp mounted on an interior of said second side panel in
a manner that light emitted from said first elongate lamp and said second elongate

lamp are incident for an aggregate exposure on said portion of said product.

17.  The device of claim 16 wherein said UVC lamp structure comprises:
a third elongate lamp mounted on said interior of said second side panel

substantially parallel to said second elongate lamp.

18.  The device of claim 14 wherein said UVC lamp structure further comprises:
a second elongate lamp mounted under said conveyor system in a manner

to expose a bottom side of said product to emitted UVC light.

19.  The device of claim 14 wherein said UVC lamp structure further comprises:
a reflector configured to reflect emitted light from said UVC lamp structure

onto a bottom side of said product.

20. The device of claim 1 further comprising:
a fan in an opening defined in said disinfection compartment to force air into

said disinfection compartment.

21.  The device of claim 20 further comprising:
a filter in an opening through said disinfection compartment to allow air to

escape from said disinfection compartment.



pl aci ng said product on a conveyor; noving said product through a

di sinfection conpartnent along said conveyor; and emtting |ight
froma UVC | anp structure to expose a portion of said product to UVC |ight
of an intensity of substantially 25 mW@n2 for approximately 1 mnute. 24.
The met hod of claim 23 wherein said product is an x-ray cassette. 25. The

met hod of claim23 further conprising: outputting said product to an inmage
processor 22.  The device of claim 1 wherein an interior of said disinfection compartment is

comprises of black acrylic that is UV-resistant.

23. A method for disinfecting a product comprising:

placing said product on a conveyor;

moving said product through a disinfection compartment along said conveyor;
and

emitting light from a UVC lamp structure to expose a portion of said product
to UVC light of an intensity of substantially 25 mW/cm? for approximately 1 minute.

24. The method of claim 23 wherein said product is an x-ray cassette.

25.  The method of claim 23 further comprising:

outputting said product to an image processor.



