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Decont am nati on Devices The present application clainms the benefit under 35
US C 119(e) of U S Provisional Patent Application Nunib&NoGMbeB82)0826
filed on May 20, 2002, which is 5 incorporated by reference, herein. Field
of Invention A'r filtration devices including decontam nation devices, and
nobil e i.solation units. Background of Invention 10 Decontam nation devices
have typically been designed to filter, irradiate, and/or trap irritants or

infectious agRugwerfoléch as bacteria, viruses, nold andp@8hsmisees
m croorganisns, in air. Such irritants and i nf ectious agents may contam nate

the air due to industrial accidents, fires, an infected individual, or a
chem cal or biol ogl cal terrorist attack for exanpl e. Decont am nati on

devi ces typiRRAGRIPEONpri se a chanmber to 15 expose contanminated air to
ultraviolet ("UV') radiation followed by a filter. The filter may be a high
efficiency particle arrester AirBEpaitaminativaDevigks raviolet irradiation in
“prior art devices is typically unable to sufficiently penetrate the filters

EO i(l Il trapped bi ol fgH g ééenﬁﬂﬁlﬁaﬁan&i&ﬁ\hﬁ@ﬂéh@i?hﬁtfﬂr%%b%1'&{5}{&1’63 nol dhand
acteria, cap_ grow. on ia e filter inc ng suc
mold 20 and-$HACP¥sg! %%”t\ﬁ)gpllcaté@ '{T"\%g’ﬁb%%;% %5&9 ﬁ%’%?@ﬂ tome a
sour ce of5 cdmbmoiatestbiyoefe@nct, heeiect i on. Si nce sone deadl y Viruses and
bacteria can survive for extended periods of tine in filters, renoval of
the contamnated filters may rel ease the very contam nant the

decont am nation unit was intendedField afdnteation For exanple, they can cause
infection of a person replacing the filter or conducting nai ntenance on the
25 decont ani nati on d&wiilestion besesivinding Secdremmn@iondemss Chdaobilef ect i on of
people in a th the device. In many of these devices, ultraviolet
irradiati on'g[aﬁ not provide sufficient decontam nation because the
contanm nated air is not exposed to the radiation for a sufficient tine to

kill the biological agents. V|olet irradiation, such 1 18
November 2006 WO 2004/ 011041 %Fﬁ%’%ﬁkjl’

10 Decontamination devices have typically been designed to filter, irradiate,

- and/for trap irritants or infectious agents, such as hacteria, viruses, mold and other
microorganisms, in air. Such irritants and infectious agents may contaminate the air
due to industrial accidents, fires, an infected individual, or a chemical or biglogical
terrorist attack, for example. Decontamination devices typically comprise a chamber to

15 expose contaminated air to uliraviolst ("UV”) radiation followed by a filter. The filter may
be a high efficiency particle arrester ("HERA") filter.

Ultraviolet irradiation in prior art devices is typically unable fo sufficiently
penetrate the filters to kill trapped biological agents. Many biological agents, such as
mold and bacteria, can grow on most filter media. The filter media, including such mold

20 and bacteria, as well as trapped viruses, may thereby become a source of
contamination and infection. Since some deadly viruses and bacteria can survive for
extended periods of time in filters, removal of the contaminated filters may release the
very contaminant the decontamination unit was intended to contain. For example, they
can cause infection of a person replacing the filter or conducting maintenance on the

25 decontamination device. They may aiso become a source of infection of people in a
room with the device.

In many of these devices, ultraviolet irradiation alone may not provide
sufficient decontamination because the contaminated air is not exposed io the radiation
for a sufficient time to kill the biological agents. High energy ultraviolet irradiation, such



as ultraviolet germicidal irradiation in the wavel ength range of 2250-3020
Angstrons("UVGE "), has been used to irradiate filters but UVG al one may
still not adequately destroy biol ogi cal agents caught wi tihiNevenhsr 2§06t er
because in the prior art configurations, the biological agents are not
exposed to U@ irradiation for a sufficient 5 tinme, and the UVGQE

I rradi ati on may not adequately penetrate the filter. U S Patent No.
5,330,722 to Pick et al. ("Pick"™) provides a UV lanp to expose a surface of

a filter todysdofsadiation, as the UV lanp and filter paresnmmoedoswi t h
respect to each other. The UV lanp is only exposed to a portion of the
filter at any given tine. This design may not allow for an adequate

germ ci dal . . . r ortions of the
filter that g%@“ﬁﬁd’.'és*§?’§“&'§%‘%§'ﬁ“"?‘é@%%h?”?%"#‘ﬂ'eéﬁ%ﬁf’ %92‘?}%'?% t hough Pi ck
suggest s pr dugsiprel W GEK). hagbgen vagd tq iFadiple dltera puvG! glonp reWa®ingy  ger mi ci dal
level s of 0zaRBathi) 3bstiof BiokBRA dybHto Balight Wilinfthe HIRF bedallss iRERMMoRSE UV are still
unabl e to destroy, agents. %??il negl thro% h cgor |%$ of the filter that are not
exposed to CANErEfgn. dagbiolegical agentsate 8O %é% F?'li? ' TrfiptipR for psiffigient s o

r et ur nedst otirhdi@na the, UVGH irtadiatioromayoriot addnubtely panetratethe Bileri nadequat e. To i nprove
the germcidal effect in a filter, filters have been coated with germ cidal

agent's. For exanpl ey & IbdnBuo Raisant2 Nopiclot 40 GPERD plotiaBes URMnfft0al ., the
filter is coated with

nmet al  oxj de _catal yst hat are activated by UV |ight
to degrade ®PEFH; 2 Hyriace afrﬂ)ﬁ'tﬁ'i@Iuydmfl‘t'oagaéﬁqesav%&paﬂﬁ'ggﬁ?rﬁf%m?‘?&d‘f'tpes nodi f yi ng
filters w tiespechidteath atkérd 8h@ OVeamipmik poly espdosed ¥,a dortipniof ihe éites abanye added
expense and. ' L A rify that
ho. dynan cdvape, an@ B b Rl BlentcF By QlegliB gbinkiod Ol Glon ek, i

e
air fiodf nitanavgrasyiEgyon perdensef theferdbat gie dispinesd withigseact ihe¥nber s and
i sol ati on aemps AltubioBRk biijgests plodbiag atuvriaas thahid al¥a BafabRidl ploageiiaci | i ties may

R e e T S
i nfection avwbledydestroy bgentxriaissing btbugingortiins obie ditesfinat arsaot eliprgichto  Mobi | e
| sol ati on UgbLY e, ShaadtAR BBesiBIBlMAe fidPaR1BEMSH Rnoki h@lgdron _zones

in hospitals to facilitate the I'ng of diseased patients, for exanple.
However ,1° BB &8y BpINageAteuni t s draw significant anounts of air into the
unit, potentially exposing 30 patients to further infection. Since
anti biotic resistanffodpprayeibe gemisigat affecdn afiteriilfagisvakeen caelepwisent in
hospitals, gdimaRial sgehia! FeMexERpleSn UBY PERnIND)8T66455 foBelidR 181, Qke fillcPSPi rat ory
comprom sed, Rabl Siiietdl ke CaR Bzt 43 3ivated by UV light to degrade chemicals

and biological agents. Because-this requires modifying filters with a metat oxide

20 catalyst slurry, the filters have added expense and require an additional step of quality
control to verify that the dynamics of the filter, such as size of particles trapped and

maximum air flow, have not been altered.

solation rooms, isolation chambers and isolation areas in hospitals,

laboratories and manufacturing facilities may filter contaminated or potentially

25 contaminated air and vent the filtered air to a safe area. As above, the filters may
become dangerous sources of infection and have 1o be collected and disposed of
accordingly. Mobile isolation units are atso known, enabling the expansion of isolation
zones in hospitals to facilitate the handiing of diseased patients, for example. However,
mobile isolation units draw signiﬁcani‘r amaounts of air into the unit, potentially exposing

30 patients to further infection. Since antibiotic resistant strains of bacteria and fungus may
be present in hospitals, these isolation units may be dangerous to immune or
respiratory compromised pafients.



WO 2004/ 011041 PCT/ US2003/ 015695 I nproved filtrati on and decont am nati on
units and isolation devices are needed to better address typical

contam nation situations in industrial and nedical appli dé&%bﬂ%ber?(&%
exanple, as well as increasingly dangerous threats posed by antibiotic
resistant strains and terrorism 5 Sunmary of the Invention In accordance
w th an enbodi nent of the invention, a decontam nation device is disclosed
conprising a housing defining an air inlet, an air outlet and a path for
air to flowgpamubhaiinlet to the outlet. A stationaryctusheissss positi oned
wi thin the housing, along the path. The filter has an upstreamside to
receive air flowng along the path and 10 a downstream side for the exit of
air fromthe filter, to the path. At |east one first stationary ultraviolet
("UV') lanp is posi tBrer fitatian pad dacontaminglian mite ancHgolaioR 0pvices28¢ de of  t he

f: : ter and aéedeegﬁﬂenemdﬁe%e%g&asdoa@f mmaw?msatwohampnd@tnpwmeamead to directly
illumnate _the downstream side of.the ner i's

or ox1 mat e ARPLFRPER 5 s, a501el P ety degeret Rl B R8H, ¢ e
upst r eam aneesganhsaneam arwagsn.of the filter, 15 the W rad| atlon has greater
overall penetration of the filter, enabling the killing of biological
‘agents trapped wthin or traversing the filter. It is believed that the
filter slsows the notion of th8uhmatyafitieinvargiont s, gi ving the UV radiation
nore tinme to act on the agents. In addition, providing the ozone generator

proxi mate the filtennatdoftithcd With HZchibRdinieft G &g TR@nSorl, E@eédn{ahﬁ{ahorpr ovi di ng

oy Corpr <R Tbdfeel b Mo S BB 95 B Byl el abd b
facilitati ngirtediowtion theinlebio theeutiel. |A %Satlongfytf kes i prgitigeedoithintheehdusinger  t her eby
becones an gRiWMEsAH. khéhzteaaaganﬁ,stréahes&é tolr&deivBBY¥ ABWIng biRhd mbﬁsﬂ anlinst ead of

becom ng,_a saqurce of rior art | ower nmay be
provi ded'%wi AHPYNsErREm ﬁﬂag?fﬁ'& e"glog)ﬂb{]% eﬁléetrﬁokh dpaghdééeaamne figsk {5 f1 ow al ong
t he pat h dusiatgagypitrasioled (TUVT kg is pesitionetdio siredin divmirtatesthe opsebarh aidpsf My

conpl etel y melﬁ@aﬁggﬁeééﬂgnélﬁbﬁoeé%ﬁé}g M%ﬂ&{sfpgaﬁar&h%&m% @J&ﬁneﬁé' Ler,

respectlvelﬁ1e ect 1 veness
radiation o é’ﬁ‘ﬂ"ﬁt’ﬁa‘!‘ﬁé‘ef"lf frediter- A opang genesater iaieroxenatpine AP pBY t nay be
provi ded t hpuvgihg airewuv iliriabién of hom ShenPshéant ey ctReSIdaANSidator e il t, to

pr ovi de OISk 1ok DR oS b ] o hncP Lol iBSb gt o 2t - The

all’lnteVICI mna I on un
through a sa!nipgmaiggems/irmeﬂ within er pyersing fherfittere dtis hgilemd thﬁéh%f'lter s!@rva dent i fy

cont am nant g rbtion of the biological agents, giving the UV radiation mare time to act on the
agents. in addition, providing the ozone generator proximate the filter allows for ozone
to permeate the filter, providing another mechanism for killing biclogical agents in the
20 filter. The tilter may comprise material that is transmissive to ultraviolet radiation,
facilitating penetration of the filter by the radiation. The filter thereby becomes an
-enhanced killing zone. The filter may be sterilized instead of becoming a source of
contamination, as inthe prior art.

A blower may be provided within the housing, along the path, to cause air
25 o flow along the path during operation. The first and second ultraviolet lamps may
completely illuminats the upstream and downstream sides of the filter, respectively.
This may further enhance the effectiveness of the UV radiation on and in the filter.,

At Ieastpne air sampling port may be provided through a wall of the
housing of the decontamination unit, to provide communicafion from an exterior of the
30 housing to the path. The air in the vicinity of the decontamination unit may thereby be
drawn through a sampling device in the port, for testing of the air to identify |
contaminants.



18 Novenber 2006 WO 20114/011041 PCTJUS20031915695 At | east one prefilter
may be positioned along the path, upstreamof the first ultraviolet |anp,
such that air flows through the at |east one prefilter prii@nNdyenbd odsng
through the filter, during operation. The prefilter may provide filtration
of gases, as well as biological and chem cal contam nants, depending on the
type of prefilter. The 5 prefilter nay be sel ected based on testing of the
contam nated air. The type of prefilter nmay be selected basedtn the results
of air sanplwdesyBefsk ectors may be further provided up@%&gﬁgﬁggg downst r eam
of the first and second WV |lanps, to reflect UV radiation i'rect ed away
fromthe filter, towards the filter. This enhances the intensity of the U
radiation on the filter, inproving its 10 effectiveness. The filter may be a

V-bank filter and t Hdldestane psillerseaydieoskioned alneg thepathy upsygamioAiey wit hin t he
V- shaped r egisilfavibiit ua&ﬁds@eﬁ tel er fmubg Hfough Bie btilebdi One prafifePpitor td¥iowing r adi at i on

f the fil f
enbod ment . Wb eRde irg BB AL TR PR A1 e RS otesne ¥l ng 11 ovi ng
air thr oughamb:blngbatandna\am@l enmtahﬁnampst!e;madmgbdmertme]fprieﬂ@r aTme to be filtered
and an dg ”érf,efilgagma? hg gekfzétg a\M'(IJ Srbtefsfl toﬂh%%oﬁt' lrmnaFé)él air. Tﬁ%ﬁ de tr&ﬁte-,r The net hod

further an-entire up SEream S| FEANEY r eam si de
of the f| I t@ﬁYWSQiBOLﬂCtMW'@F@G resukfﬁwfalrmmplmgt he air is flow ng through the
filter, and perneating the filter with ozone while the air is flow ng
through the filter. Reflecions oiagldadethad prividadaipbiesareariaiabivigrbmadt tHelTesti nvent i on,

a 20 decont&{qg&g&adqw%ﬁ#qs{%qa?twrgh.géo%ddwgﬁe@g@) ) flo AR SLDG G RE N1 NG an

inlet, an ou o the outl et.
Afilter isfilgbsTHy wl?eace&mamgtev% opthe ¥V redjatian andhe f?i’ie‘fr 'mnr@wshr@ al ong the path.
- The f i1bt eéffe&waaésssaaeﬁwlmuyalmtwb@k filtdraing Ve st and aéoemsemanﬁ;gm@l S

defini ng at e r I vie al ong t he
pat h, and a d %IYWEE% S\%éha% egffs Q?ef%ggg?%ﬁfter E'é &l 'F‘P rfo the path. At
| east one ZE‘adtBhanaJiMIﬁﬁerhyaleVl?mﬁow ded upstream of the f| lter, facing the

at | east one chanber, to conpletely, directly illum nate at Ieast one
chanber. A bl ower navyadzerdanaewvithest aspédh bithistehdolioest agethad ohg t he path, to

cause air L Gecoh@iti @W&.&B@@ﬁh%ﬂwg@o mgraﬁtuarp h o el (BAR p agne reflector

may be provi aV| ol et , to reflect
ul t ravi dPet ”FPSFQ?R‘ s@mcpwgw tq hediltgred|agd ap depnstrgem P'SW@'F‘@E‘“‘T‘&H?IBC‘ al80 onto the

at | east chanb@ie fittd eTha imelttd FirtheneonpribésiMinghating b BRtréBYsroam 2idelaf@st

Piltor oy eyl HRLUFSiablon BincyRER it P OiBROE Ko “and ot -

| east one sﬁt&o ragd pérmeatingdhefilter with ozone while the air is flowing through the filter.

in accordancé with another embodiment of the invention, a

20 decontamination device is disclosed comprising a housing defining an inlet, an outlet,
and a path for air to fiow from the inlet to the outlet. A filter is positioned along the path
to filter air flowing along the path. The filter comprises a plurality of transverse
intersecting walls defining at least one upstream facing chamber to receive air along the
path, and a downstream side for air to exit from the filter, to the path. At least one

25 ultravidlet lamp is provided upstream of the filter, facing the at least one chamber, to
completely, directly illuminate at least one chamber. A blower may be provided within
ihe housing, along the path, to cause air to flow along the path during operation.

Al least one reflector may be provided upstream of the at least one
ultraviolet lamp, to reflect uliraviolet light emitted by the at least one ultraviolet lamp,

30 onto the at least chamber. The at least one ultraviolet lamp may be at least partially
within a region defined by the chamber. The downstream side of the filter may also
define at least one downstream facing open chamber and at least one second ultraviolet
lamp downstream of the filter may be provided, facing the at least one chamber, to

4



| anp downstream of the filter may be provided, facing the at |east one
chanmber, to 4 18 Novenber 2006 WO 2004/011041 PCT/ U82003/ 015695

conpletely, directly illunminate at |east one chamber. At |'&2avenps2€¥ond
reflector may be provided downstream of the at | east one second ultraviol et

|l anp, to reflect ultraviolet tight emtted by the at |east one ultraviolet

| anp, onto the at | east downstream facing chanber. The at | east one second
ultraviolet lanp nmay be within a second region 5 defined by the downstream
faci ng chanbgpmsg! | . The filter may conprise a pl wecalusioyoishs t ransver se,
intersecting walls defining a plurality of upstream and downstream faci ng

V- shaped chanbers. I n accordance with an aspect of this enbodi nent, a nethod
of decontamnmi natin i,.s disclosed ¢ risi fl owi n ir through a filter
Chat ‘hao. at. CBREISY, SEPUCTEE AL BRT CE FI e AR T8 PRBITESE P pe
filtered. The pmmdwdioﬁfmttelamrof templensiose saond dtraliglet lamp, éceflact vitrdvivlatnat | ng t he

a1 east ONGUSASAR G0 SRATRIrer bhblorkl 6 Bk Shur Bl i © (he ai 1

is flow ng corrprl se at | east one

downst r eam fehembey- a’beﬁt '@%WW‘W@ %mﬁdewwwmwéw rBgori se
conpl etely, :ﬂéfﬁéiﬁﬂy'tb!e adwdemahafamngcﬁmearash@msrmqma ngzaaérmn.f@m?ng chanber

15 with uItr | ol et ht whi e air W, n h the ter. The
ot hod . 4SBT mEReeRPadRSas s Bl ot (RArodn PLORISATORERG. whi | o ¢ he
air is flowwnghdphd chagibetshe filter. In accordance with anot her enbodi nent of
the invention, a decontam nation device is disclosed conprising a housing

f'e“tﬂi ng taln i nl itf i'iihé%ld&rhéﬂcewnﬂgnﬁé}f(}cl%fﬁﬁééhﬂdafme?d'érﬁé?rndcd'of’}[’\/ fromtpf i nl et
(6] e ou e | one a er_ alr owi ng
L e Ot oy e e s B SriEreiat £ Al poLhssrbiedi o
upstreani@ ao:inﬂgpsthanﬁemng chamberdo egeige ﬁlrb)lherﬁyered.eleatéthocammea downstream si de
for air to &Hpﬁsefsbgﬁb%@ﬁi élltéc?ﬁfumzﬁ&néhﬁa‘?@a& gétr’éérﬁtfac%%%h% bdrav! olet |anp

i's provided upstream o 05|t|one l'east partially within a
regi on def i rYéit Uitpvipletligbhwiedive a'ﬁ‘ﬁﬂ?‘?'!‘%ﬁ'?quﬁlﬁ e fibey. Thefilter BB B¥ther n accor dance
Wi t h anot hercosphict Reast oneidotiistream fauirg open cmmbéeamhmmaa mapfueRsti ce i s

i scl 05ed_COBRRk fhobudip AP TR, Akl Bl Al oBl s Slronaild 2 path for

alrtoflow i'oned al ong the
pat h, thf M"i!?é'i‘faaipiet Hahbwhite dheaaign Gowingthipaaly the Aften th%f"etb"ﬁé"ﬁy glsavi ol et | anp

i's provided futher bdntisd pérthedfhodfe HREWIIESIThS WEIR: tAé aif B Boding Ei'@:fughﬁd’é ozone
generator | SRy oV ded proximate the filter, as

In accordance with another embodiment of the invention, a

decontamination device is disclosed comprising a housing defining an inlet, an outlet,
20 and a path for air to flow from the inlet to the oullet. A filter is positioned along the path

to filter air flowing along the path. The filter has an upstream side defining at least one

upstream facing chamber io receive air along the path, and a downstream side for air to

exit from the filter, to the path. At ieast one ultraviolet lamp is provided upstream of the

filter, positioned at least partially within a region defined by the chamber, to illuminate
25 the chamber.

In accordance with another embodiment of the invention, a _
decontamination device is disclosed comprising a housing defining an inlet, an outiet,
and a path for air to flow from the inlet to the outlet. A filter is positioned along the path,
to filter air flowing along the path. At least one uliraviolet lamp is provided to illuminate

30 anupsiream side of the filter. An ozone generator is provided proxirate the filter, as
well. The ozone generator may be at least one of the at least one ultraviolet lamps.
The housing has an external wall defining an air sampling port through the wall,
enabling communication between an exterior of the housing and the path. A blower



wel | . The ozone generator may be at |east one of the at |east one
ultraviolet lanps. The housing has an external wall defining an air
sanpling port through the wall, enabling comrunication betweeembas2@86 eri or
of the housing and the path. A blower 5 18 Novenber 2006 WO 2004/011041
PCT/ US2003/ 015695 may be provided within the housing, along the path, to
nove air fromthe inlet to the outlet. The bl ower nay be downstream of the
filter. The port nmay be an air sanpling port and air nmay be drawn fromthe

exterior of Wwbesheusitng, through the port, to the patherubensiiiiRbot Ng tube or
-a particulate collector my be provided in a port to collect air. A5

sel ectabl e prefilter may be provided along the path, upstream of the filter.

The selectable filter may be sel ected based on air r%lr results. In
accor dance ey ke gievidshwithin e heysing. @ﬁ%ﬁ?ﬁ@ﬁt‘on@vﬁ@fﬁ% inlelde 9nt ani nat.i ng

air with a a@:@n’rr@mm h@pb@acbvvnstrﬁarﬁbﬁﬁé ﬂ&edTWVm@lU@nferWnﬁ%galr along a

path through the ynit ncj ude t he Is filtered.
The 10 upst PEARRSGIRaHe ¢ ‘{]%P i?‘?"l‘ {hgrexliegor&wsggﬂsqgo rﬂfﬂ”ﬁﬁéﬂ? p(S’Fe ﬂ?aa*%ﬁﬂét i on and
the filter Asaspigles dra patizaate colltbier mey boptolided i apodt angaliect eis. Aol | ecting an

201 SAPe. bl G hey WGoRla SRR STEaREnl cRiig e 12! O the

unit. A pre resu and positioned
upst r eam of seleriabia ﬁﬂteémay Pﬁ@qlf@tfﬂé'ééﬁﬂ%ﬁ'frﬁaﬂwm fawﬁﬁ I n accordance wth

anot her enbodi nent of the invention, an isolation 15 device is disclosed
conprising a frame andcmrdaatserwiélranrﬂsgemeﬁhianrrﬂah@mémtaamemod partially enclose

a space. And@dohtaﬁnﬂi&ﬁh&é# With é’dHcBntbsﬁméﬁJn%ﬁ%%éc%séd”@on%éahé ﬁ’cfwmgTelﬂle air

conducting unit has an air E‘ encl osed space and an air
out | et expoé‘@BQ?BatBH'm‘@?tﬂ'éer'-f"BT TB? p‘iﬂh C'H@‘?ﬁ%@ter?’lﬁi R Abigateres-r Theet ween t he
partial lyp eungitesadidephie fikné dxpesed exiieavicdst radfiatibh endlibe Filte? js ekpodedgo oper-at i on.

A ooyl T DGt 1R B R IMRRGE Eh BT A S SNFCHY 19 UnTE to 2

| ocation proXi Sal conmuni cat i on
to a | ocati sampie tﬂhv he ofainsxteowl bﬁ'@e wnita dgprefiite mayherge eéted?ﬁ%edfqnarre may be

nobi | e. A bkgusihg Rt ndpcRiibrtadpYkdaii 6t tid Wredih theGRBSHISHhABRWAKL . tO cause
air to flowthrough the air conducting unit fromthe air inlet to the air

out et A baffl e ey BorRhaliCilollt bhibdnify altie RIS Hh A t L0 defl ect

at least a portion o the air 1 ow alr Intake to the air

out | et t18r ofgpiFerindsdesed complishe |arf'€j'“19rﬁ“t1 36’6{"96!“0‘!'1@ Ry Epmalp RAEAlY  during
operation. AndidsklagpadiR AnddireOnduGting uditiisiEchidditd the bbhner afie A @BRBIRERGNY UNi t..

Utraviolet Jights. t or al.so ded. At least a
portion of Hn'{) gl "Eeg exﬂoé‘ﬁaé O%ﬁﬁr qa?Paf’%an A '?lfxg??g%{ %8H space. In
accor dance wxteror of thelevicedtocnirtugdi aihetween the partially enclosed space and the
exterior of the device, during operation. A recyciing vent provides communication from
20 the air conducting unit to a location proximate the enclosed space. The vent may
- provide communication to a location within or below the space, for example.. The frame -
may be mobile. A blower may be provided within the air conducting unit, to cause air to -
flow through the air cohducting unit from the air inlet to the air outiet. A baffle may be
provided within the air conducting unit to deflect at ieast a portion of the air flowing from
25 the air intake to the air outlet through the air conducting unit out of the recycling vent,
during operation. A filter may also be provided within the air conducting unit. Ultraviolet
lights and an ozone generator may also be provided. Atleast a portion of a bed may be
received within the partially enclosed space. In accordance with a related embodiment,
the isolation device may be an isolation wheelchair.

30 In accordance with another embodiment of the invention, 8 method of
decontaminating a room is disclosed comprising producing germicidal concentrations of
ozone throughout the room, ¢causing air in the room to flow through a filter, from an



~the isolation device may be an isolation wheelchair. 30 In accordance wth
anot her enbodi nent of the invention, a nethod of decontamnating a roomis
di scl osed conprising producing gernicidal concentrations of8 Naygobes 2006

t hroughout the room causing air in the roomto flow through a filter, from
an 6 18 Novenber 2006 WO 2094/011041 PCT/ US2003/ 015695 wupstream si de of
the filter to a downstream side of the filter and illum nating the upstream
and downstream sides of the filter with germ cidal |evels of ultraviolet
light. In ageaidenea W th another enmbodi ment of the igyRRIWONs® Met hod of
decontam nating a roomis disclosed conprising drawing air fromthe room
through a 5 filter having an upstreamside to receive the air and a
downstream side for air to exit the filter and illumnating an entire

upst r eam si destebmtshie of ih filgar tnk titwnsireara ¢ide bibe filleg b Nudindtimgtiee air i s

170w ng 1" Gugahiafiy Gl o H06s BF1hd it ASHERBb YR ibiGeh | Ler 15 al 50

illum nated raV|o et tig t an I'ter is perneate Wi th ozone
while the air is flow ng thro he f The filtered i s ducted out
of the roomto creat' %coﬁlgﬁﬁw'g%@%'er?@é%@%ﬁ UHF IReiRe arrg%ﬁ?dr"?he room may
be a pri sondemintamirfating &roamp$ discldsed sompisihgricaving 2ibfraumthe ieom tirdugdianent of t he
i nventi og, ﬂité?ﬁj?%%rﬂ{pstr Q88 R 'tﬁwa;ﬂarrd%%vh&réah%.de%&ﬁr t6 @Pthe Si ng

.rovvlng air out room-t [ ter aV|nﬂ ‘i)streammdeto
receive t heﬂ@"ﬁ"‘h’ﬂ'dmaatﬂe\ﬁﬂ§B¥’%Hﬁ?‘?ﬁ@é’*ﬁ%¥?ﬁ\ﬁﬁﬁrd‘f‘fht“Wé"""S fgth’F ethehe filter

The entire dWpsioRARIHFOEHA tiﬁfﬂledqm%f@aiﬂwmud@m@fdebhmei'ltértiﬁlsd s 15 illum nated
with ultraviol et ne. while the air

is flow ng "P’HP’S&?&WF&‘SQ‘W?&@ %‘?ef?tiar 't 8$ ermrr%?ﬁh 22905 wg%tﬂﬁ AY5 the roomto
create a poféwingbrough e fitere The Bltered aitieductuimut EthedooDds cebtpainegative  Dr awi ngs

Fig. 1 49 apebasswitithk . Tehedminag pelbdstARioraxsdfsent am nation unit .in
20 accordance with an enbodi ment of the invention; Fig. 2'is a top Cross

sectional schematic gh@g{agme%n{eta%w@fe&mmnpawn\{enum bolindlep 1 Fig- 3

is an exanple of a c ane ﬁp
decont ani nagecontagiiatings ropmds d'EG'OSEQ CF"FE}"S"W fipwing ais pyisife of the @nghram'bf a

preferred fhkk@haaﬁg@ngﬁm sitidto rmrmﬁﬁdwmnmmeﬁMbwm@t of the
I nvention, g\fpéﬁts thanXter el'hleJ %rei‘tgre Il.agstream s:d% own rgé% Isr%e otutpue hte?]:s Flg. L

15 illuminated with uliraviolet light and the filter is permeated with ozone while the airis_
flowing through the filter. The filtered alr is ducted into the rcom to create a positive ..
pressure within the room.

Brief Description of Drawings

Fig. 1 is a cross sectional schematic diagram .of a decontamination unit in
20  accordance with an embodiment of the invention;

Fig. 2 is a top, cross sectional schematic diagram of the decontamination
unit of Fig. 1;

Fig. 3 is an exampie of a control panel that may be used to operate the
decontamination unit of Fig. 1;

25 Fig. 4 is a schematic diagram of a preferred filter arrangement in
accordance with another embodiment of the invention, which may be used in the

decontamination unit of Fig. 1;

Fig 5 is a schematic diagram of another embodimeant of the filter
arrangement of Fig. 4, including upstream ozone generators;



Fig 5 is a schematic di agram of another enbodi nent of the filter

arrangenent of Fig. 4, including upstream ozone generators; 7 18 Novenber
2006 WD 2004/ 011041 PCT/ US2003/015695 Fig. 6 is a schenaﬂﬁth%ﬁﬁéggﬁtatlon
of an enbodi nent of the filter arrangenent of Fig. 4, with downstream ozone
generators; Fig. 7 is an exanple of a control circuit that may be used to
control . operation of the decontamination unit of Fig. 1; 5 Fig 8 is a cross
sectional diagram of the decontam nation unit of Fig. 1 connected to a High
Ef fi ci ency ®asoadyéiiber (HEGA) nodule; Fig. 9 is a cri6ISZM¥PYRal schematic
di agram of a portion of the housing of the decontam nation unit of Fig. 1,
showi ng sanpling ports; Fig. 10 is a cross sectional schematic di agram of

the decontaninati Onanatsaskﬂer%nc%ﬁesélateasrtafaﬂ%bwm@mcaf&.efﬁbxg 11 i's a cross

sectional schematic dia ramao decontam nation unit of Fig. 1, in a
posi tive pr¥ROEREeNBHTIY-Catiiibepwislrgam 9zong generalpisss sect i onal schemati c

di agram of the decontam nation unit of Fig. 1, in a negative pressure
application; 15 Fi gFigl3isian exardgle ohé eontmbxircuithatmidy bemised forcostam cel |, in

accordance eHPion@ﬂf?éE&%ntng%ﬂiﬁ'@tof% +he invention; Fig. 14a and Fig. 14b

show decontam nation units as 1) with isolation assenblies froma

top view and side vj _res ectivel cordance with . t her

enbodi neht of the i h\?gd? P& Sﬁ??t‘?'?aéx'airgm ogﬁ’ﬁ J;c??‘?%aé" %aé'B?PﬁhglF'%ghenat ic

di agr am of @nnaaiEd te aiHigh Effidiency Gas Bbsanber fd@K)demicie; wi t h anot her enbodi nent of
the invention; Fig. 16 is a cross sectional schematic diagramof the nobile
i solation unit of Figge is Hoorossiskitiodalzohdnictia diagratns agiortios of tleiBéLisig ofini t  and

frame renoy, Cc chemati c di agram of the
nmobi | e |soI§1 fj%cn g?g'ja l?‘lltﬂ??lﬁ {%ﬁ%ﬁge%"}ﬁﬁ&é?r%hg the lines 17-17; Fig. 18
is afront viewof a npbile isolation unit; and 8 18 Novenber 2006 WO
20041011041 PCT/ US2 5@3’,%& 36:%3 seclionat SChE]TIa'iIG dtagram Df the decontammaﬂon unit

.10  of Fig. 1 attached to ducts;

Fig. 11 is a cross sectional schematic diagram of the decontarnination unit
of Fsg 1.In a positive pressure application;

Fig. 12 is a cross sectional schematic diagram of the decontammatlon unit
. of Fig. 1, ina nega’uva pressure application; ' ' '

15 Frg. t3isa decontammat;on unit in a prison cell, in accordance with
anaﬂierrembodiment of the invention;

~ Fig. 14a and Fig. 14b show decontamination units as m Fig. 1, with
lsolation assemblies from a tap viéw and side view, respectlve[y, in accordance thh
another embodiment of the invention;

20 Fig. 15 is a cross sectional schematic diagram of a mobile isolation unit in

accordance with another embodiment of the invention;

Fig. 18 is a cross sectional schematic diagram of the mobile isolation unit
of Fig. 15, with a portion of the air conducting unit and fraims removed;

Fig. 17 is the cross sectional schematic diagram of the mobile isalation
25  unit of Fig. 15, taken along the fines 17-17;

Fig. 18 is a front view of a mobile isolation unit; and



Fig. 19 is a cross sectional schematic diagramof a wheelchair isolation
unit, in accordance with another enbodi nent of the invention. tal l gd
Description of the Preferred Enbodinments 9g. 1 is a cross 889 %1#00
schematic representation of a decontam nation 5 unit 10 including a
fitter-42, in accordance with an enbodi nent of the invention. Fig. 2 is a
top cross sectional schematic view of the decontam nation unit 10 of Fig. 1.
The decontam nation unit 10 conprises a housing 14 with a top wall 16, a
bot t om wal | wogposmtmel si de wal s 20 and 22, a front walTAB0HHNESA back wal |
26. An air inlet 28 and an air outlet 30 are defined in the housing 14, in
this exanple in the front wall 24 and the back 10 wall 26. The air inlet 28
and/ or the air outl X ' ' ' The
housi ng 14 and st rug@uféélggv%\ny Sgi%%&?ﬁéelQﬁ%ﬁdgﬁ%‘géﬁgﬁ‘ioﬁ%hg%eﬂa?%%ﬁ% A bet ween
the inlet @8 inacordapcowith anoii@pemifdimen aktheijvadion.s preferably air tight,
except for the air inlet 28, the air outlet 30, and optional air sanpling
ports 72 discussed further, below The walls of the housing 14 are
preferably steel. At Petaded Begcriptiph ofthe itrefetred F@hodisients or hi nged, 15 to

facilitate opening gg. {Ralcr&sQaEIAS stitpicile repfesbitatidi @M ub@nithira@eh be _
mai nt ai ned. | t he housi ng

n.this enhodinent, a blower 32 is fixed inside of
T e ong oo inlading AACS 13, D chsaRignas T 2 GrRImas o b P Engs e A and o
di schar ge ds a taputose Bedtibeal achemativ Vibw bf 186 deddntalnination @i 10f BigdkVihee f or pushi ng

or pulling ai - I I OF lLiom ted to,
f-ans and ce%?éﬁ"ﬁé%{mgﬁ%&gé%@rgﬁg ﬁ?%’% r1hg§hgg§?%%ﬁ% %é%to%ﬁ%llght he housi ng
14 by st andup &ide waliscdhang 22 froni wab2henda kack gl 88| Asaipiplehziotidse acrews, for
e?amlr]e. lThﬁlﬂalsgwde%RBdmaiaiu[@bihymasthlmbscgmwéehiﬁ@ﬁ@ﬂ&au 2! agcgﬁ@bé%; oper ath ion
of the lad32 1 S t cont SWi. r_.di.a , or other
such mﬁgaﬁm@ 25‘0?)%? At %%Pg%%?d‘r?%r?(he grv{l’u?:lge} 3192“3"%. %nl?\sg:'iétp%ﬁﬁl%éne%eég’s shown in
Fig. 3. TheThglhovaing Bandwiructiyes vithis thedoeting deinnanall prID AbstiesnipediEtt o the air
out Ih_et f’ﬂ d8%nd Et@:‘%uﬁ%%o@:'rﬁélﬁm{%ﬁ{ghﬂl% %r@%rab@%ir\ﬁ@ﬂtﬂl ftexc&h%rfthé éfithﬁlet_lz%,' fs fix teg
within the housi n € a e.air. Wi n romthe
o e et B Beoikt, mnd ot o SePRind PO e st bepy fhAvls  The

bl ower 24 mishelhousinst4 are mefsrakipsing! Atlamst ofie Walestblld be rerddvable oehindedr push or
pul | ai 45 tHeaugh doBeind hé?w%feferﬁéﬂtéh&@e 8 the AUERY 8 chf¥e hbhdafiba 12 TS preferred

because ‘cl eaner (frlitered) 30 alr causes |ess Wwear on the wer 32 during

operation. Preferably.. ol ter, 1S . f 4 . ner.,that prevents air
| eakage around t he W“i“?%&'&éy‘*e‘ﬁ%ﬁ‘ ?{é‘zm%rsﬁégrﬁ’erégﬁnﬁ’\?g?’f@?H&%@’%ﬂﬁ%@hﬂ duri ng

r epl acementthe ginats A tp drawgiRintgdne ait inlet28 naghd pyd igidisshaige siecuiotibe alg 14, for
exanpl e. | foifi@of hlbicer 2is@aRGicO RN §a§§htngto'r SlfgyeiViskdhiled bidlddeksdzng 14,

| eakage ar Oigcr?tgde:[ l:tl].z%a;fel n|0£ i?n[iiteg%g, fabn% an

20  tothe housing 14 by standard fasteners such as brackets and bolts or machine screws,

centrifugal blowers. The blower 32 can be fixed

for example. The blower 32 preferably has mulfiple speeds. Preferably, ¢peration of

the biower 32 is separately controlied by a swiich or dial 34, or'o’fher such manually

operated contro! device on the housing surface, as shown in Fig. 3. The blower 32 may

be outside of the housing 14, coupled to the air oullet 30, to draw air along path A, as
25  well

The filter 12 is fiied within the housing 14, along the path A so that the air
flowing from the air inlet 28 to the air outlet 30 must pass through the filter 12. The
bloWer 24 may be upstream or downstream of the filter 12 to either push or pull air

| through the filter. Pulling air through the fifter 12 is preferred because cleaner (filtered)
30 air causes less wear on the blower 32 during operation. Preferably, the fitter 12 is fixed
in a manner that prevents air leakage around the filter, yet alfows for removal of thé filter
during replacement. The filter may be fitted tightly within the housing 14, for example.
I the filter 12 does not fit tightly within the housing 14, leakage around the filter may be



18 Novenber 2006 WO 2004/011041 PCT/ US2003/015695 reduced by a fl ange

wel ded or fixed to the inside of the housing and extending to the filter 12.
A conpression clanmp or tension screw 38 nay be used to fiX8Nezenier 2o 12 in
pl ace, while allowi ng for easy renoval, for exanple. One or nore ultraviolet
("W") lanps 50 are fixed to the housing 14 (or 5 supporting structure
within the housing 14). WV |l anps 50 are positioned to directly illumnate
an upstream side 12a of the filter 12, which receives air to be filtered

al ong the ayp-pabfesr. Preferably, the entire upstreancsusheosmissdshe filter 12
Is illumnated. One or nore W lanps 54 are also preferably fixed to the
housing 14 (or supporting structure wthin the housing 14), positioned to
directly illumnate a dowmstream side 12b of the 10 filter 12. Filtered air

exits the fiqduesd bym flapgewelded erdipdioteingids ¢fdhe nysing:ang extending 188 ar e

preferably Enepvpdsdompetdigadams oftesnctiewashby Rrssd FRahe fitter 129h| ect UV
light emtte rect.i onPﬁ%y‘_}:’rom t he upstream side 12a of filter 12,

I n '
t owar ds thepgﬁ%t‘“ih@% owjngdor eg VO 98FPlEct or s 56b are preferably provided
downstream of respective UV lanps 54, to reflect UV light towards the

downst r eam si de 15 190 gsmargutravigletdiUVidamps 50 are frsdyio thereusing 14det or 56a, 56b
i's provi ded shporRgstuckive WP the Gousifft4). 0 @nfstsnavd fdstibnd b BFechP, 54
preferably provide ultraviaol egﬁ&z&g gl ggl Jdrradiati nbé "tuveﬁr 52 at

germi ci dal  MUGIEAE aQuPERant $i9q fillrde- Whigh reqalyps iy by e "9 ange of
from about 2#50 path AabRrater:3(20e Anie upsiieamfsige diithe/fllerriRicilundhaieédf@atoron and 20
sterilizati | L G Ny k&t VHule 52 upon the
surface of g?ﬁee@!%ﬁtﬁgr%&%é%@%g}é}ﬁg? I%edg? E)Hr? (smgséhél ?r‘g@t)%}eﬂgg '?rr']d‘e geru}n? ci dal

ef fect of t mihipfghopsing H. rasiliprad to qisctillumipate 8 dgwnggiepmisidedab ollte | anps

i ncl ude, 10butitern2. Fildred ifbkie thel fitePEX fronithk BBWnsYBaR kide @M 18TSVH / Ul.tra - .V,
Perkin El mer Optoel ectronics, Salem M\, USA. The ultraviolet 25 |anps 50,

- 54 and/or the refl eqidbsor GRRYrerersmnp ploliash %r&ﬁﬁomwcﬁlglﬁflaﬁnbﬁ'

decontam natjion upit 10, as well. Preterably, filter 12 is_a high efficiency
1 Ter ) - Bhfa tpbiek Y Vot pEERm a oo P dbin e Wisbparm sice 25 oo ot | enet
90% of par t 2 lteerdsf th® uBstreamrsisles Sinilari refiecthbreréb lare prefrably iprogidedf f1:ci ency ™
filter 12 i ' LSRNy \ i ; ‘ o LiaLhat. traps
30 99.97% o?o‘%‘as?%?ﬁl?@fseggeﬁho. 3 o g%cshl’ %?%%%Egﬁ}gfé"é{ﬁé@ﬁrﬁrﬁ%ﬁg( "CFM')
(28.32 i d2b ofdhediter e Praferablyedne rriissior haepeh igprayided fas eash UNelamp 5% s an ul tra
high efficiagncy particulate arresting ("ULPA") filter that can trap 99.99%
of particles at 0.1 mcrons, at 600 - 2400

The ultraviolet lamps 50, 54 preferably provide ultraviolet germicidal
iradiation {"UVGY") 52 at germicidal levels at the filter surfaces 12a, 12b.- UVGlisina
range of from about 2250 to about 3020 Angstroms for alffsurface disinfection and

20  sterilization. |

Concentration of UV germicidal irradiation (UVGH) 52 upon the surface of
the filter 12 by the reflectors 56 improves the germicidal effect of the UVGI in the filter
12. Examples of germicidal UV lamps include, but are not limited to PerkinElmer Model -
GX018T5VH / Ultra - V, Perkin Elmer Optoelectronics, Salem, MA, USA. The uliraviolet
25 lamps 50, 54 and/or the reflectors 56-may be supported by the housing of the
~ decontamination unit 10, as well.

Preferably, filter 12 is a high efficiency filter. In the present invention, a
high efficiency filter traps at least 90% of particles of 0.3 micrans. Mare preferably, the
high efficiency filter 12 is a high efficiency particle arresting ("HEPA”) filter that traps

30  99.97% of particles at 0.3 microns, 1000 cubic feet per minute (“*CFM") (28,32 cubic
‘ meters per minute). Most preferably, the fitter 12 is an ulira high efficiency particulate
arresting {("ULPA”} filter that can trap 99.99% of particles at 0.1 microns, at 600 - 2400

10



10 18 Novenber 2006 WO 2004/011041 PCT/ US2003/ 015695 CFM (16. 99-67.96 cubic
neters per mnute). The filter 12 is also preferably fire resistant.
Preferably, the fire resistant material is fiberglass, sudl&l\&yerabeff?%)érgl ass
mesh, which is also translucent to ultraviolet (" U\/') l'ight. Transm ssion
of the U light into and through the filter 12 is thereby facilitated. W

| i ght passing into and through the 5 fiberglass nesh irradi ates pat hogens
trapped inside of the mesh of'the filter 12. The filter 12 used in the
enbodi ment s W9 2004418041 nvent i on does not requi re coati ngCwuUsz3/epdaest opr onot ed
catal ysts, although such catalysts may be used if desired. Fig. 4 is a cross
sectional schematic representation of a preferred filter 12 in accordance

ith t . 1 t, th f i1t
14,00 CTERER. 6l DB RLFIERk BT By PRI (e 11 e
wal |'s 12c. rekigtafti Preferallp, the fire vsjstart wdtetial isfiterdlasersuchsea B@ralhsshnesht op and
bot t om wal l\ﬁhlémg ﬁlts}ﬁ}lar?éh%%n%hlhﬁ lo!eﬁflﬁf ﬁfgﬂp l#ansnﬁs@w iﬂ@@ﬁ&hﬂﬁtﬁ%ﬁ@ filter

case 36 facing t I's reflect exanpl e, the

surface 41 hwyoibige fiteriiigierery factplsdy WY "%'Htpéﬁ%ﬂg'ﬁtﬁé”‘ﬂjﬁ'&quﬂ@% side 44 of the
air filter fibargwaéin@&th IrSdiatte peaBGSE ragidIisite of theGhieshidEhE fildr 2. THe The 15

transverse 1 nt Beld eam facin apen faced
chanbers 12#3t %\?ﬁ tﬂgﬁ'\ﬁ?‘?é\'ge’h &t@gmw'ﬁ'gge %Qfecof a{rﬁe defined by the
wal |'s 12c ayigtoptgmoted dat@)fstmdﬁbsgfrﬁuch h@aluﬁshﬁgbeesedmswlen faced chanbers
12d, 12e may be def| ned by a filter wall or walls having. other

30]["‘ i gurations, gisdﬂoésf'sle&mﬂﬂi&ﬁmﬁnﬁatlgﬁ'élﬁ&ééﬁl@fbﬁfﬁﬁ%féi’l‘bﬂﬁh@fﬂ 12d, 12e

e |netransve ext e redl.on S i on my
extend over' g?Fogq%EXQBwﬁ'f e Vi '"f? t%"berkbg et egm%ﬂé Pﬁp'ﬁf'ﬁ‘?o %eé’?@ﬁg ﬂ@ledg

r egi ons 19ray1Ziea ¥dw@ok filler 3pr8pisingtacniuraliy @‘?,ranﬁ@ﬁ@r!@?rseﬁtlom weledizpl &hefilleris - -

bel i e;/ed tp@t;séﬁbgo&éd;h%rﬂtér?ca&@/\fuﬁmp%ﬁa%@a{wﬁ&an@w@damats provi gi ng
nor e I'ne 9] a 0 rra I on an
ooone. 11 poEsTs Sifee AZOFRs Buer Ses 36 fapincife ey e E)srefhE R ono of
several Carfphﬁ Feaexantpid, thezsud@Rek] Tegy bieidlumingn. Aivlow 4enters: th@mp@wam | Farr,

Inc., Rivergal@or b aifiier il iR the aovma.ﬁeémeé @b REuf 13.Mhe Canfil Farr

Filtra 2000y filters pr oVvi eretn; Information 1S t at provi-ded in
literatdfe E?&'S‘@é??r“i‘tlersﬁginﬂ wajis, {26 defipe ‘{%Fﬁqnl' faeinpyoPRR fAcPheleeTs) 12 | ter s
di scussed Ipavastrespofaping Speniacedeitnes 12k her ddfinedy the wyilsi1@c aasihe bi nder. The

L hens haYherydhl e ey g o dibliambede mDBe m&a)ay Ean Filtra

filter wall or walls having other configurations, as wel!

_ In th}s example, the open-faced chambers 12d, 12e define iransversely
20 extending V-shaped regions. Each V-shaped region may extend over an arc B of about
30 degrees. The depth D of the V-shaped regions may be about 1 1%/ginches (0.23
meters), for example. ltis believed that the filter 12 slows the movement of
contaminants, previding more fime for biclogical agents to be killed by the UV irradiation
and ozone, If provided, in the filter.

25 The V-bank filter may be one of several Carmfil Farr Filra 20007 fitters
avaitable from Camfil Farr, Inc., Riverdale, NJ, for example. In the description of the
Camfil Farr Filtra 2000 filters provided herein, the information Is that provided in
Jiterature by Camfil Farr, Inc. The Camfil Farr Filtra 2000™ filters discussed below
comprise micro-glass fiber in an acrylic resin binder. The filters have a pleat depth of

30  27.5 milimeters.

The Camfi) Farr Filtra 2000"™ Mode! No. FA 1565-01-01, which may 'be
used in & decontamination unit 10 with an airflow of 700 GFM (19.82 cubic meters per
minuie), for example, has a 99.99% efficiency at 0.3 microns, when evaluated according

- | 11



~used in a decontam nation unit 10 with an airflow of 700 CFM (19. 62 cubic
neters per mnute), for exanple, has a 99.99% efficiency at 0.3 mcrons,
when eval uated according 11 18 Novenber 2006 WO 2004/ 0118Mbvember 2006

PCT/ US2003/ 015695 to the JEST Recommended Practice. It has a rated check
airflow of 900 CFM (25.48 cubic nmeters per mnute). The resistance at rated
airflowis 1.0 inches w.g. The nedia area is 174 square feet (16.16 square
nmeters). The dinensions of the filter are 24 inches x 24 inches x 11.50

i nches (| engtdnzessieisght x depth) (0.61 meters x 0. 61 pefressoanised 0. 29
meters). The Canfil Farr Filtra 2000(T") Mddel No. FA 1560-01 -01 nmay be
used in the decontamnation unit 10 with an airflow of 2,000 CFM (56. 63

cubic neters pe m nut e exa Thi, s fi r at ed

ai rflow of tgﬁl&jkéﬁﬁee@mé@egg’mcgce a@l""@‘ﬁ%?"""ﬁﬁl’ﬂ%’)"f &]{%F@ﬁ% i ons and
resi st ance qubicanetérs per raihute)) Thé rdsistance blaratel @irfianie 1 D0nches wigaThefmetike filter
for the Camfil.FEarr Filtr Op" d 6 i,ter rated at
900 CFM (255.'% "ScﬁﬁFﬂ"%{egfg&gg?&ﬁeeﬂh\@%@; .@l\% esnssiégs (gfb'g%m%}ﬂr& 24medl a area 1is
sai d to be in@esx@dincbes et 5€(M¢hé@419lm!}‘uah@9mtdemtb)(ﬂ 6Canetars x P& mefp00") Model

Nos. FA 356p2ddefddsjand FA 1560-02-01, which are ULPA filters providing
99.999% efficiency at 0.3 microns and 99.99% 15 efficiency at 0.1 nicrons,

ey be vt a5 v e A0Sk PSR S LRNPT Do

model s and the nodel'S ( _ 02- 01,
whi ch has tihedessraminstipmunit18yvith an piftowok 21008 ©FiN(56.§3 eubirduelgsd@enbove, has an

airflow of Rifigef fvlekdfpl6.2Tis Mbdel RF BisSa REJ a"mwbmo@odm eyod&plesed in a
decont am nat i on uni t ég ‘Jé}" n, ai r'ﬁj ow of gﬁM}?% E‘FSZ cubic neters
per 20 mi O} pefgpy ﬁ%ﬁ ensippiya Afeigté%“' CEE e ame nedi a
area as10t mtheﬁ,@fmsﬁmarwdrilﬂelcammﬁaraﬁltalaoﬂv‘mhh&oﬂel WB%WESW(EBZH@B -cubic.nmeters
per ninute) @9@:mcpm@swb.b&e@r%mmm%g&e abblet THE mlatyr@n @i rfl ow of
about 2000 CFM %‘gq%( cub |%e @E EF ute), for exanple. Another

exanpl e of '§53d A isgyrre roet %E‘i}‘ 'F‘?té‘?s is the Fl anders Model 25

SF2K-5- &R-CG avai |l able from 63“&? Filtration Solutions Inc., Gand |sl and
NY. The UV | anps 50Cemétias200" Madel Nos.(Féy 1565-0394 anthEA (R6Q-GH9% 54 .

ggvvnszI r eimwmén érbngAk&@.fa providiAg 8o. M\frraéhcﬁlaga 3 ficrétisehe sgb!la?s, the UV. Iharms ]
20, 20 38 fongR it} St S TBAE o T P Bl ] , 1, e
respecti veI airflowd of thegp rogielsaind 6re.mollkis described above are the same. The FA 1565- ‘

02-01, which has the same media area as the FA 1565-01-01 discussed above, has an

airflow of 693 CFM (19.62 cubic meters per minute) and may be usedina - |

decontamination unit 10 with an airflow of about 700 CFM (19.82 cubic meters per

20 - minute), for example . The FA 1565-02-01, which has the same media area as the

FA 1560-01-01, has an airflow of 1848 CFM .(52.33 cubic meters per minute) and may

be used in a decontamination unit 10 with an airflow of about 2000 CFM (56.63 cubic

reters per minute), for example.

Ancther example of a V-bank high efficiency fitter is the Flanders Mode)
25 SF2K-5-G2-CG available from Total Filtration Solutions Inc., Grand Island, NY.

The UV lamps 50 upstream of the filter 12 and the UV lamps 54
downstream of the filter 12 are shown in Fig. 3. Preferably, the UV lamps 50 and 54 are
positioned to completely and continuously illuminate the mesh surfaces of the upstream
side 12a and downstream side 12b of the filter 12, respeciively, during operation. The

30 UV lamps 50, 54 are preferably located at least partially within the upstream facing
chambers 12d and the downstream facing chambers 12e defined by the transverse
intersecting walls 12¢ of the V-bank filter 12. The refiectors 56a, 56b are shown, as
well, outside of the chambers 12d, 12e but close to the UV lamps 50, 54.
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30 W lanps 50, 54 are preferably located at |east partially within the
upstream facing chanbers 12d and the downstream faci ng chanbers 12e defi ned
by the transverse intersecting walls 12c of the V-bank filSthvember 2Ge

refl ectors 56a, 56b are shown, as well, outside of the chanbers 12d, 12e
but close to the UV lanps 50, 54. 12 18 Novenber 2006 WD 20041011041

ACT/ US20031015695 The upstream UV | anps 50 nmay al so be ozone generating

| anps. The air flow 48 pulls the ozone 58 through the filter 12, increasing
t he germ ci dato médoeir through the filter. The entire parniserosdideoray then
becone a germcidal killing zone through its entire depth. Additionally,
ozone facilitates the breakdown of odorants and some toxi c 5 gases, further

decontam nating the Ssin ouygh the filter stream | anps
54 may be ozone geneﬁ-h?Bﬁ? fea'aé’g’ |'I‘; éi%ﬂay %ontfﬁogo%efge&ﬁmt' @Emﬂg% ®Wzone
generating Usw 4inills the azdviedb8lthr@dd B Bler 12, ilctensing the geamaﬁel@ﬁ@nt tubugly Per ki n

El mer Opt Oet'h ﬁé’ro?{:)ece?ntlr%@&e‘@ m%Bg%%égmyg?enﬂléaigﬁﬂ@ Lyl tf’{mugsgm% ozone

gener at or nee not g ozone generators, such
as corona wi¢niifs depire Mﬁ@mﬂ”hﬂ@"ﬁé@mfﬂt@sf %BVEPWQ of gypsantt andpeme tedcone

gener at or1 i saax'ur@.er ddcyQiEmihting e dif dae8ifg BRsiGh BR fiér 12D ahé bbvirred? or to the
ousi ng

decont am nat unit 1 filter SO
that the fi I'F@PS §4Zma¥ g@{lﬁpfg{}e rﬁﬁsi‘f"egegw)ﬁp"?fiﬁ géﬂﬁg%ﬁqiﬁb%ﬂz@??s of ozone
duri ng oper aganeratingdV sampima ModéliGX018T5LWhitiae- V tahnigfagiured! by Perliintiragr t he ozone

generator 59l ,%p,ggagg]em‘ Mﬁqftﬁgfdbéﬁr 12, it 15 may be provided

downstream as shown |n . Optimal pI acenent of a W lanp 50 and 54 and
ozone generator 50 r 5 to rQVvi d eff and within
the illuminated filt "’?*& © 9RKE ’é'&g‘g“‘g:b ppﬁ MF eén5| ty of
t he | anpd0 Smf@ﬂ@e’:mnaﬁweﬁ slich aaborolz@weesmredu@mnmdrewy amahj&dnm gener at or- 50.

The ol | 0w eo@GhisHd ASaRI s LIERRIR ff B LU R it 12 800 kae ger i ci dal
iven dj stance, sur vi vi ng

effect of WV enerators at a
i Cr obi al * poTURED 1 s FESRETRGE T 1D PR b A R Ao e g he Bher o 4
nanonet ers (:& aaﬂan)atadwttlgsmnmdaecbrbwttahmscdhazmeuiemnmzaubmgasmcmmn c decay

equati on: kSt ke s Stlaital DR glidtais RTIBABSRmERLE const ant.

(ch/mcroWs I'ntens |rra|a = tinme

of exposlf e, mpwkegyrovided d@tvaﬂ@amdas@réewn%s@ constant k defines the

sensitivity of a
P Optimal p!acement of a UV lamp 50 and 54 and ozone generator 50

.and/or 59 to provide a germicidal effect on and within the Hluminated filter 12 requires
knowledge of the UV light intensity of the lamps 50 and 54 and rate of ozone production
by the ozone generator 50. The following equations provide guidance for calculaling -

20 - the germicidal effect of UV lamps and ozone generators at a given distance.

A survivin'g mibrobiai popl.ilatien exposed to UV imadiation at wavelength o
254 nanometers {‘nm"} is described by the characteristic logarithmic decay equation:

NS} = -Kuv luvt

1]

where kuv = standard decay-rate constant, {cm*/micraW-s)
25 hov

t

Intensity of UV irradiation, (microW/cm? }

time of exposure, (sec)

The standard decay rate constant k defines the sensitivity of a
micraorganism to ultraviolet irradiation. This constant is unigue to each microbial
species. The following table demonstrates the effect of ultraviolet irradiation on survival

30  of selected microbes.
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m croorganismto ultraviolet irradiation. This constant is unique to each

m crobial species. The follow ng table denponstrates the effect of
ultraviolet irradiation on survival 30 of selected m crobEsNovitBb&@0Movenber
2006 WD 2004101104] PCT/ US20031015695 Table I Organi sm G oup Percent
Intensity Time Reduction (mcroWcn) (sec) Vaccinia Virus 99% 25 0.02

| nfluenza A Virus 99% 25 0.02 Coxsackievirus Virus 99% 25 0.08

St aphyl ococcus Bacteria 99% 25 1.5 aureus Mycobacterium Bacteria 99% 25 1.9
t uber cul osi s vBawidoiiegr ant hraci Bacteria 99% 25 3.6 A SpFiidshRfgiseesCr obi al
popul ati on exposed to ozone is described by the characteristic logarithmc
decay equation: In[S(t)l = -Ko31l0a t 5 where kO3 = standard decay-rate
constant, (Il ng-s) '&a?%{: Concentration of Ozone, (ngll ) t = tine of
exposure, (sec) The dard decay rate constant k defines the sensitivity
of a mcroorganismto ozone. As in_the use of ultraviolet irradiation, the
ozone survival {10 cOrsniamt is|urffrque foPemelt i cintdnsiy spéénes. The

foll owi ng tabl e {demonstrates the effec¢ q BV df sel ected

m cr obes%J Tabl e {11 _Organi sm G gup_ Per N)BeQ%:ﬁiWﬁapﬁdf@}lﬁ)_ﬂ Xr%’lc) peduct i on
(mg/ 1) (sec) PAVee@tis virus WHEs £999%896 0. 3- 023 180F 4% |Echo Virus 29
Virus <99.99% 1 Gen2k REPT OCOCECUSViaR Bchfgg%a £99% 85 2 30| ¢g&ci}l | us sp
Bacteria <99% 0.2—30- '

‘Coxsacklewrus Virus 99% 25 0.08
Staphylococcus Bacteria 99% 25 1.5
aureus

Mycobacterium ' Bacteria 29% 25 119
tuberculosis ' ' | |

Bacillus anthraci ~Bacteria 99% - 25 36

A surviving microbial population exposed to ozone is described by the
characteristic fogarithmic decay equation:

INES()] = Kos lo t

H

5 where ¥oa

los
t

standard decay-rate constant, {/mg-s)
Concentration of Ozone, (mg/l )

time of exposure, (sec)

The standard decay rate constant k defines the sensitivity of a
microorganism to ozone. As in the use of ultraviolet irradiation, the ozone survival
10 constantis uniqué to each microblal species. The _?ollowing table demonstrates the
effect of ozone on survival of selected microbes.

Table il
Organism Group Percent | Concentration | Time
' Reduction {mg!) (sec)
Poliomyetis virus Virus <09.99% 0.3-04 180-240
Echo Virus 29 Virus . | <99.99% 1 60
Streptococcus sp Bacteria <99% 0.2 30
Bacillus sp Bacteria <99% 0.2 30

Germicidal concentrations of ozone at a given distance from an oczone
generafor 54 can be determined and the ozone generator 54 can be positioned within
15  that distance from the fiter 18. To verify the location of the ozone generator 54, the
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Germ ci dal concentrations of ozone at a given di stance from an ozone
generator 54 can be determ ned and the ozone generator 54 can be positioned
within 15 that distance fromthe filter 18. To verify thd8Mhosanbor0®f the
ozone generator 54, the 14 18 Novenber 2006 WD 2004/011041

PCT/ US2003/ 015695 concentrati on of ozone at the surface of the filter -12
can be neasured by ozone detectors. The nmultispeed bl ower 32 can be set for
air flowrates adequate to saturate the filter 12 with germcidal |evels of
ozone whi | eWoRMKEP1IBHIovi di ng a high CFM of air flow f acruszpsmisdéssimi over rates
of air in the area being decontam nated. A preferred range is from 5 about
600 to about 2000 CFM (16.99-67.96 cubic neters per mnute).. Enbodi nents of

th t t hat I d 9 h w |

e e o b1 2 RE G T S BB pyBBenave LY Lambs
t hat facil idetetterst fMies innlﬁajeddmhwerfsmm seiLﬂbrtmraﬂmwcrhtesaci@]datatn @turaata the v "C'
spectrum ”%%éfﬁ&r 1#%«%1 g)c%%ﬁé?é’ne@%ggg&gﬁé &P.'ie snﬁlg.%o@%g%ﬂg%%%wwt to break

down, 10 ozon ozone can be produced
at germci mfd trsoHeraates 6 a!rdwe\ﬂrqaﬁwgtdﬁaéorﬁamm@ted 12 piefemed rapgeiis f@Bcept abl e

llevel s gf @gRbEodibasstbbaNCEM 116 9ePiT octdiBichRhRap@thiMité)) the purified air
through the outlet 30. It nay also be desirable to flood a contam nated room

or space, which wgé&bggmg%w%m}aﬂmth&g{zauﬁxa%@éeﬁmmsts S7QLae for further

decont am nati on an I t1on 0 and/ or one or
nore addi t PenBavedboA@PEvherasERam suhe filsh ot f"’@EP'"Pﬁ*PC?NéI REEONR§ 2kl ong the air
path A mayvwarldng®e iHzofapiiarubebeaiaioen ohedone sUlrevbleLadigbn i theulhe” uni t 10

t hrough th tIet t ) S i f the W
| anps 54 e n?’a@aﬁgggﬁe41r?%5%?§ﬂ&g§?rﬁaﬁane% lﬂrage'?tby'd &8 oc?%v,” t hey woul d
not  bd0t uprrad, forexample. Bocardingls Sgﬁciﬁfﬁarﬁoﬂ@rf@abea@mceéﬁbami be controlled -

by ta ZPl see@baﬁt x tRitiSd viithlh 198 iRk h@hh;@@@i%&hbl@%&i&%{oﬂﬁm&r tﬁdﬁm5z hat o
controllin e eratiaon of the anps may be
separately Wrﬁ"ﬂﬁﬁaﬁﬁ‘;ﬁiﬁa?wrﬁﬁgﬂr&mﬁﬁw etector 57 may be provi ded on
the unit 10 to nonitor ozone |evels in the air. The ozone detector 57 may
be supported on t hdt TB3takq R degirable i flopd,g contrminaled mPRLOr 58S WHICY he air i nl et

28, for ex e:amd: &picdilyhaog beuh edaduatkidpwitibozon@ior Rthéaletorigmhiastioh. an@odvont r ol

the ozdfe LRNEP: g7 pdiordlls SO 5RREGhe binert doculopal Bls SleBBITh 0 avel i ¢
the unit &l@pp@@aﬂ"@@pﬁmg glonethe bir path & maydedised torsoduge oxwa fiabié areas, the
preferred @ﬂﬁnﬁeéﬁafﬁkneﬁaﬁ 10 ﬁ#&sughca%ef outist JoDRtoGREWor repdcad I Rié@hsedk 0. 1 ppm
ozone. The thnw Ialplps .%46 F radla{3 fon in afrange that would break down ozone, they would not
be turned on. The UV lamps 54 that break down ozone may be controlled by a
20  separate switch or other such manual control device than that controlling the UV lamps

50, so that operation of the UV lamps 54 may be separately controlled.

Additionally, an ozone detector 57 may be provided on the unit 10‘to monitor
ozone levels in the air. The ozone detector 57 may be supported on the exterior of the
housing 14, proximate fo the air inlet 28, for example. The ozone detector 57 may be

25  coupled io ra contral cii:cuit, discussed below with respect to Fig. 7, that tums off power
to the ozone generator 54 if the ozone tevel exceeds a pradetermined level. If the unit
10 releases purified air and tracé ozone in ocoupied areas, the preferred ozone level for
shut off is the OSHA accepted level of 0.1 ppm ozone. The most preferred level for
triggering shut off of ozone generation is 0.05 ppm ozone, espedially if the unit is used

30 ina hospital environment. The ozone detector 57 could also be used to maintain a |
desired level of ozone in a room or area. For example, if fhe ozone level detected by
ozone detector 57 drops below a desired level, power to the ozone generator 54 and/or
59 could be turned on again. The ozone detector 57 may be an 0S-1X Low
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triggering shut off of ozone generation Is 0.05 ppm ozone, especially if the
unit is used 30 in a hospital environnent. The ozone detector 57 could al so
be used to maintain.a desired | evel of ozone in a room orl8aouembergf0s
exanple, if the ozone |l evel detected by ozone detector 57 drops bel ow a
desired |l evel, power to the ozone.generator 54 and/or 59 could be turned on
again. The ozone detector 57 may be an OS-1 X Low 15 18 Novenber 2006 WO
2001/ 411041 PCT/ US2003/ 015695 Concentrati on Ozone Switch avail able from
Appl i ed CzonwoSyakews, Auburne, California, for exanporuswhisakseacts |ike an
ozone level "thernostat”. A tinmer 55 may al so be provided to set the anount
~of time the ozone generators 50 and/or 59 operate. The timer 55 is shown
schenaticall&eln Fig. 3 and Fj 3 is a_schematjc diagram of an

exanpl e of aCeRseiFaHEN Paens SVBtfl‘ gYI%\‘Fbie frag ‘“gé“eﬁ&'@”? SYSigres AtRgs

decont ami nat Caiforkig) fbr skdmpepwiitifacts/like in @xenEével ‘BerdBogt@nt rol  circuit 62 for
controlling operation of the decontam nation unit 10. Manually operated

cont ol devi ces 34, Gl ) hsie pHEITBY pOSAMEBr B HgBe S 1 ches or

dials, for 10 exanple, are to contro mai n power to
the unit 10, QQW‘?@f%ié%é”d/‘{jéﬁé’P@?@r Jhegmginy i Fl??“ﬂ]\?c'l‘ﬁﬁ'?ﬁyﬁa"B@ Fi a"?@@pect ively.
The separatercontrol devices 34, 63, 64 and 65 may be coupled to a
controller 66, which may be a processor, such as a mcroprocessor, or a

relay board, for exalﬁy 8is @&hémmléd?arfb&n e?cam%»lte of HEortBINYhQlkh #zt 66 Is a

m Croprocessaor, 67 my OVI {o store_a prog ramto contr ol
operation 1578y *i“l’?@ t%lmeﬁ‘&?ff WPE‘“‘TWOWsFé%—"aatex"l"Eﬁ%?faleﬁ%\rt on
i nput's provi eedit ba/fot d&witrﬁlmy:cligel'atmﬁlel\/th@e@oﬁtaﬁhrﬁﬁdiramtdpI Manally bgepasés, di scussed

below. If th nﬁ‘glr?ite i éslﬁr 6?% %5&% éW m%ﬁhsh bngb%s S%JI@NSS%P@%Q farCt S as an

i nterface between e cb evi 2nd the ot her
opt i onal " npeitegipléi ae peyided b;eqoatxpi ﬂmfaowerﬁézrfé@'p)e@wqr\?efheewbiﬂaé‘ﬁtogon@f t he

decont anmi nat ra!tﬂﬂésgérﬁlth@UV%ﬁ;iyﬁor&i Ir@aﬁecnmpamg@pa@@tdbﬁ&oud@mse& may be

provi ded in th ont r ol and the UV | anps
Ee o el | o e B SRR oI o0 i PR S aFE, S T y one
det ect or 57, micfopraoessor, deajrelaydmaltdofmexamplé,@%OWEWEFzgdhtlftbé Eantrol@B 6Giims out put s

738, 730, T 3Smciihendsd rifror) SPnkbd ABEA Dok o h AR bpekly 070N

gener at or 59 mal N power s not 's
respect i $&1 yof t?zesdemafe'a?&quwa%aﬂéi%mp&m ?THE'E’%PFBW@ bﬂé“mtﬂél so be
renotely cogdvices hreihihdreptiohsidnpite diseussapissiat. Of theryntfobarSetidereRpbbaa, t 0

control oper @IE 're%} b%ertaQE; as an interface between the control devices in the control panel 61.
and the other optional inputs discussed below, and the respeciive componenis of the
decontamination unit 10 being controlled. Separate control devices may be provided in

20 the control panel 61 for the UV lamps 50 and the UV lamps 54, as well.

The optional inputs rﬁay include timer 55 and/or the ozone detector 57, if
provided, as shown in Fig 7. The controller 66 has outputs 73a, 73b, 73c, 73d, 73e to
the UV lamps 50, the UV lamps 54, the ozone generator 59, the blower 32, and the
main power supply (not shown), respectively.

25 The controls on the decontamination unit 10 may also be remotely
confrolied. For example, an operator may have the option to control operation of the
decontamipation unit 10 with a remote control device 629a, which may be a hand held
conirol device or a computer terminal, for example, that is coupled electrically via wires
to a controller 68. A wireless remote control device 69b may also be used. The

30 wireless remote control device 69b may include a radio frequency (") transmitter 69¢
and an rf recelver 70 may be coupled to the coniroller 66. Either option enables an
operator to control operation of the decontamination unit 10 from another, safe room or

other location. [f a remote control is not provided, the length of time of operation of the
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decontam nation unit 10 wth a renote control device 69a, which may be a
hand held control device or a conputer termnal, for exanple, that is
coupled electrically via wires to a controller 66. A w rdBebsemendils
control device 69b may al so be used. The 30 wireless renote control device
69b may include a radio frequency ("r") transmtter 69c and an rf receiver
70 may be coupled to the controller 66. Either option enables an operator
to control operation of the decontam nation unit 10 from anot her, safe room
or other |owatpomidif a renote control is not provi degypbiaesdigegth of tine
of operation of the 16 18 Novenber 2006 WO 2004/011041 PCT/U82003/015695
decontam nation unit 10, the length of tine that ozone is generated, and a

or ov de- 1 nPoPBPpHiEn BRaRIro Fral of Bie SRRk o bt AEURHE 10,

Decont am nat;tamafopérahmyfwlemm ntdy bk lset af pogravamadria pioeide time forthe 1t sel f after

5 operation ,gg@ﬁr ting ozone fromthe ozone generators 50
and/or 59 ereZt‘ﬁ%?ﬁiﬁt&P%fh gaer 32. Decont am nation unit 10 woul d
t hen becone flooded wi th ozone, decontaminatin onents of the unit

along the air path Recoyaminzianof giygemesatie deg ?'E‘@ RN 3} itself after
sel f - decant g4t nap b@f)roinhai W’gdnem&’}g &z0nd frérh thehzold ganerators380 aridie ozone

generators pO and/ or W lanmp 54 10
may cause tﬁ"g‘"@ﬂ"g‘/ﬁa w ra#\éef‘ﬁe c'g%%ng'ht Wé‘ggr?ap'g%m;" rogr anmed or
hard wi r edflaoded withazaoe, tdaccmrtﬁmwaim@ ermpefentdpftthe inligdppgliye qumam t‘th@n t he ozone
generat or 5£hdmaﬁ5ié&{tml5&wck@&@foaeesp&e&ﬁtmnaloﬂwne%%z .aayicdn%m@uomrf the W

| anp 54, if cessar econt uni t na filter 60
attached to%% ﬂﬁéﬁpﬁ‘a gg‘?ﬁ"fﬁ" ﬁ&é Qégﬁge%‘f? %ﬁ%gﬂfpe% | ter '
may rentoe ga;smse e brmydom&fatm) pithe \chatmliart6i nmiytbiearograrhrhedadrinard of | ar ger

parti cles, |k §iailado aliifidnids BrvBba3 WP RRANFEH nl bidrbdbhddlodf! Sterl | i zation

by the filte pre psS prote upst ream WV

| anps 50 fr&WoacRHINGPT it Hawee gnentivnia of i eﬂ'l‘é'awpéﬁ'f'?%%aﬁfay be supported
in a sleeve 42 framng the air inlet 28 and/or may be fixed within the

housi ng downst r eaniTbs# deceataminationmind (10 g1 hayssa prefiter 69 attaskeddytieanps 50. - Bot h

fﬁt I ?ns ar eho‘ir]? Q;Qstrb&n bf @ie LY. narﬁ}!moc ah@farehm 6b h@& eVl ghddsMRYnadepend upon
act i vat 48 LARAA gl Rlrstor o kyee @fse, o Sxlinis againg RYSEOPS 1 hat
capt ure andilirativman syxiizstionbyl thedilersi2. He¢ ohagrefitecalsdiipsfprdtecttie are readily
commer ci al |y ayal {;oRinhe sHolRbGHISRR BPGNTdritalss TR YreAferdfbpboed from

supported in a sleeve 42 framing the air inlet 28 and/or may be fixed within the housing

downstream of the air inlet and upstream of the UV lamps 50. Both options are shown

20 inFig. 1. Choice of the prefilter 60 may depend upon the type(s) of contaminants in the
air.

The prefilter may comprise activated carbon, which has a large surface
area and tiny pores that capture and retain gases and odors. Activated carbon filters
are readily commercially available. Activated carbon filters may be obtained from

25  Fedders Corporation, Liberty Corner, NJ, for example.

Another commercially available prefitier that may be used may comprise
zeolite, which is a three dimensional, microporous, crystalline solid with well defined
structures that contain aluminum, silicon and oxygen in their regular framework. The
zeolite is thermally bonded to a polyester to form the filter medium. Volatile organic

30 compounds and gases become trapped in the void porous cavities. Zeolite is especially
useful in removing ammenia and ammonium compound odors such as pet odors and

urine.
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25 Fedders Corporation, Liberty Corner, NJ, for exanple. Another
commercially avail able prefilter that nmay be used nmay conPrlse zeqlite,
which is a three dimensional, mcroporous, crystalline sold Novgmber 28640 |

defined structures that contain alum num silicon and oxygen in thelr
regul ar framework. The zeolite is thermally bonded to a polyester to form
the filter medium Volatile organic 30 conpounds and gases become trapped in
the voi d porous cavities. Zeolite is especially useful i n removing anmoni a
and amoni uPeHAPBMd odors such as pet odors and uriA&SPIIE Novenber
2006 WD 2004/011041 PCTNS2003/ 015695 Ot her conmercially avail abl e
prefilters and prefilter materials include Bi.oSponge, PurePleat 40,

M croSponge Air Fi 'éﬁa@o(qmmamda.@bn%f gaﬁd ﬁﬁfliehﬁﬁ{eﬁa!s inede €xanpl e.

Addi tional types of pre ters"are e art and readily

avai | abl e, BigHpongs) PureBlegied0, MFEF@PPW%E'“‘W (Tt“@r@dt%"ﬁﬁy filgsded as
prefilters ekéiﬁﬁwdﬁadﬁioamﬁeg oépran@%laﬁsé ﬂaﬁtribﬁvn indhe aﬁaﬁ@fesmyragauaaboasé da and

www. dusti ess, C refilter 60 may be 24
Mhehes x 199l Lo b S erS il Bt LSPo e PO PiEB FRIRD, 61 ot er o x 0. 30
met er s ¥ O PeSsisivpties, §). Pefembu@(Elmﬁiaaandlwwvadusﬂe&‘pa:oaefmmaknpm%her enbodi nent of

the invent iy ns,anﬁsf% bk LoEnsY be ﬁ%ﬁclé@%b%ﬁ wﬁgéfgaéﬁaﬂ&'n%.gﬁll may be

coupled to the decontam nation unit ter own in Fig.
8. The HEGA HQIW@ mt%yﬂ@@q%%xggswe@&g fﬁh%@P?eavenger to absorb

nucl ear, biological, or chem cal (NBC) gases, for exanple. The HEGA nodul e
71 has an air inl etlnmc:oadmn@wanarmﬂweremwﬁmem@fﬂheinvhﬂioa,ia"ngtmEff’aEnchl b can be

coupl ed toG@sﬂH&ﬁbé‘@@iﬁmﬁ) ;ﬁ&utmtméméaspla& %&ﬁ@@&oﬁtﬁmﬁr@ﬁ‘on‘?}h&%b% surface of

the decontam nati front the air Inl . q)eratlon of the

bl ower W2 Weflferﬁﬂsﬁogfgmg 13- 5 8 Fff’%”?ﬁé "écfdr”’e 7ﬂ|”¢!ﬁ)’ bPl“ie%FS‘fﬁ%s A nodul e 71,
t hr ough t hecavkifgar tuadbabre nﬁdle:arohwiogxﬁal or biergical (NRE) gases/ ibh exsmpleh ThElEGA 'm)dul e 71

and into thﬁ 'rﬁodufél'iqt a%gngrirﬁeﬁ'?hag‘ﬁféﬁ%@ﬂ%bo‘?%&m%uﬂéﬁﬂb b benal ly; -
duct 71lc can [ ace et ween uct tor 8 of the decontam natlon
unit 10 angoqugtggggq;ad%ntw%@qim&y’pggﬁqﬁwe@p;g ppdipide sstRGR €7 the.  HEGA nodul es
are parti cobdnlapiretibreeiit 10ginroaf o Eﬁe@‘rﬁnfﬂ“fzag@@mﬁn daneBoiszenaniyg. A HEGA

nodul e (1 I u nected to an
out si de%su éeﬁ'tcogtl"%%rﬁat ?‘LEF &q'lkl'gEéf r g?ﬁ‘ﬂ%%'tt %'f'f" 5’? egﬁﬁc’#ie?rﬁéoﬁﬁft in
addi tion t@e@tf'ﬁlﬁ@t?éfaéftb?Hﬁﬁﬁa@ﬂp‘ﬁjwnglmﬂthﬁﬁtﬂm‘%%Gftf‘ﬁe inlet duct adapt er
68, to abasichtapRmasn iriefo. DbMokay,R dUEIVALcah BSlplhfddaiegieeh iR diecont am nat i on

unit 10. adaptor 68 of the decontamination unit 10 and the second air outlet 71b- of the HEGA -
module 71. HEGA modules are particularly effective prefilters of gaseous
20 contaminants. A HEGA module 71 may also be attached to an outlet duct adapler 86
connected to an outside surface of the unit 10, framing the ouflzt 30 of the unit, in
addition to or instead of attaching a HEGA module to the inlet duct adapter 68, to
absorbk gases that may have penefrated through the decontamination unit 10.

An example of a HEGA filler that may be used is a RS12 filled with
25 AZM/TEDA for Warfare/Nuclear Carbon, available from Riley Equipment Co, Houston,
Texas. AZMITEDA is a composifion of activated tetra-charcoal and additives
dependent on the particular contaminant of concern, which is also provided by Riley
Equipment So. HEGA filters may also be obtained from Fedders Corporation, Liberty
Comer, NJ, for example.

30 One or more air sampling poris 72 may be provided through the wall 82 of
housing 14 of the decontamination unit 10, to enable sampling of the air being drawn
through the unit 10 o identify contaminants and to determine if contamination levels
have been sufficiently reduced, as shown in Figs. 1 and 2. Fig. 9 is a partial cross-
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An exanple of a HEGA filter that may be used is a RS12 filled wth 25

AZM TEDA for Warfare/ Nucl ear Carbon, available from R | ey Equi pnent Co,
Houston, Texas. AZM TEDA is a conposition of activated téd8MNavohzrédd and
addi ti ves dependent on the particul ar contam nant of concern, which is al so
provided by Riley Equipment Co_ HEGA filters may al so be obtained from
Fedders Corporation, Liberty Corner, NJ, for exanple. 30 One or nore air
sanpling ports 72 may be provided through the wall 82 of housing 14 of the
decont anmi nat Werzeamin«110, to enabl e sanpling of the ai redraispgsds@swn t hrough
the unit 10 to identify contam nants and to determne if contam nation

| evel s have been sufficiently reduced, as shown in Figs. 1 and 2. Fig. 9 is
a partial cross 18 18 Novemnber 2'?? V%) ﬁ004/ 11041 PCT/‘%J,% 03/ 015695
sectional vPEHNEET VigwRbr PPYRP ofihe IRUSAG H&iShYvMg e g5 sampfgo £ 1'P MO8l i ng
ports 72 i ndeall.eThedettairl, Wthh&na?ChIathO{ﬁﬁ,endh iy bapovided witop Bibberds 74 may be

| ded h
npling ¢ ulioB BB e Rt 86 fe AEP aRGligle KBl B
sanpl i ng poBe Mz be inserdronin alSﬁmFllng poyg TZ,Hﬁéh?}m ingigr2. Ehﬁep%tsdégfegned to receive
st andar d 55 aepé.;gdaa td B&e &%ﬁmaﬁa}m&aﬁ& 7@%& LiahdAd s‘are&.hah@é‘ohém&s g9. An

adapter 85 may be attached , torecelive th npling tube 78
or parti cuf"‘ﬁlaga%?flq5é'(‘,"’lycﬂe %@heﬁf"ttﬁgp‘?ré%%@c%‘fe the gangRling *Fﬁe 7@’? ferably, a
series of abp#rticsawtbollectopss), bfter retnovplaod tHelvap Mousi ng so that an operator of the
decontam nation unit 10 can sinultaneously test for nultiple hazardous 10

gases and parti cul atF&SferdEby[éMie@ﬁﬁ‘r&fai’r@mﬁoﬁhhEsﬁEﬁQﬁmﬁﬁﬁhﬁlaﬁhﬁbmnit 10, the
vacuum 83 create

d he bl 3 it 10 t
o dr awnt hPOSTG o he.SeeSAT PGP 0 10 S8 STRePedeb e ot Bl rhfrd® a0 | nio
t he air tfat basksahd pdrticulatés. Dubng dxeeration of the detontaosrationt trit 10 thewacugp | s
pr ef erab' y g@&%‘éﬂ%ﬁ'b ﬁ@bﬁ\n’eﬁ ses b 84 Eitérfo?f Jﬂ@ur‘i@io%%"dn%\nh tﬁr?ﬁqﬂﬁgh the

filter strong’ vacuum I S ere create downstream o e filter
12. Qoer at i §1e samplingdubg 78 ang part Lf'ﬂje ﬁ?ﬂé?@f 8y intqyhe el PP Arpfthednit ABusi ng 14

downstream of the filter 12 and upstream of the air outlet 30, benefit from
the stronger vacuumAsmenipredaberes edibwebd? isgraferabhplocatathdonsisteam of32 may be

Upzt r ea{n of thelria 12ith bl alrahrauryil. ulié mwf ®.rA &&é&m thfel%pu.?&ea heI filt ter b12 5
are Dypitéal ppiriress ke b 42 Qesrethor 85 ol Semain endiiz. SHeh el by ator
typi cal ly f howsinglid elatsstizemivf tha diter R ahd epaifears of the bie ot 8Q) bemdfibinorai r

the stronger vacuum in this preferred configuration. The blower 32 may be upstream of

the filter 12 and blow air downstream, through the fitter 12 and past the air sampiing

ports 72, as well.

20° Alr sampling glass tubes 78 are typically designed to detect one specific
chemical. The operator typically first breaks both ends of the glass tube 78 fo allow air
to flow through the tube, and then inserts the tube into an open end of the adapter 84 on
an air sampling bort 72. There are many different types of commercially available
colorimetric sampling tubes. .Another type of air sampling tube is a Sorbant air sampling

25 tube, which draws suspect material in the air into a material such as carbon. A tube
with suspect contaminants may be provided to a laboraiory that flushes and analyzes
the contents to identify air borne contaminates.

Particulate collectors 80 sample for dusts and particulates. Quantitative
assessment of contaminants in a particulate collector 80 requires calculation of the

30 amount of drawn air. A rotameter may be used, for example, as known in the art.
Concentration of contaminants at a fow concentration may only be detected in

concentrated samples created by drawing sufficient volumes of air through the collector
and then determining the rate of flow by using the rotameter. Particulate collectors 80
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to flow through the tube, and then inserts the tube into an open end of the
adapter 84 on an air sanpling port 72. There are many different types of
comercially available colorinetric sanpling tubes. Anot hég Noyqeen00di r
sanpling tube is a Sorbant air sanpling 25 tube, which draws suspect
material in the air into a material such as carbon. A tube wth suspect
contam nants nmay be provided to a | aboratory that flushes and anal yzes the
contents to identify air borne contam nates. Particul ate collectors 80

sanpl e for dy¥20gat-4barti cul ates. Quantitative assespaerzo@bhise@nt am nants
in a particulate collector 80 requires calculation of the 30 anount of
drawn air. A rotaneter may be used, for exanple, as known in the art.
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t he col | ect oontaraingtes s alet leown imtheggat.he rate of flow by using the rotaneter.
Particul ate collectors 80 19 18 Novenber 2006 WD 2004/011041
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known in th art ' cupat i onal
Saf ety and aemﬁ't%%id‘nflﬁ r‘?lhsf ?{%mﬁ&g@hﬁ&&& @%ﬁé (%Phg ah {P@Iﬁat@we& i on Agency
(EPA), and tnsétuieden @erupationsl Sefetyiand Heaith (NQSIPaYia te dnterasl @r?@a}w Heal t h A
(NICSH), via the Internet, for exanple. The enbodi nents of the

decont ami nati on uni t THeG:nwbditreets iohthe dedocotaminaorpanitti0eiithaiiventooiateed f or use in

i ndustri al aafgan& i ﬁ%&ﬁﬁhﬂ@.ﬁi‘a%ﬁl me\%%nmah&ﬁ' Heieh maPinGRAIT ca.
bi ol ogi cal an ?Qg%é?ﬂdr? ccidents, The decontam nation unit 10 of

enmbodi et sc?ﬁm‘?"‘?'reb' iQjegical BrrideRty- 3“%6‘“’8@3"{95‘@*&?%*&9 °hi ol ogi cal ,
chem cal andmbmmlemb oghep'lesetnemmtmsmaabbanekssedlﬁﬂérmﬁmgnml ohenlbnd s and al so

ohat TS 1O iRl Bl Dla bR 084 A0 i RG] bR RVl rPOr {2t

after a terror| and nd weapons
may be dead p&coatammryn Marh@!daﬂyénm@t afﬁsa tepgist gliacks Sg@nﬁwloggai@oﬂt s 72 that
aSSId s: i N aprdnéd Bgerft%da*ebpﬁs n@ayfﬁérlfeadﬂr &afeﬁ?oﬁbérﬁ:teﬁﬁﬁoﬁdw{aﬁﬁ gre bﬁ usef UL
In eer ni proa nt a I’l.al I NC choice o
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industrial  aRndReid or fP R bAMe! STequired remediation time to achieve

adequate decontamination, after terrorist attacks, as well as industrial and medical

cortaminations.

20 Adequate time for remediation is usually given in number of times the air
in an area has passed through the decontamination device 10 or “air changes”. For
example, nuisances like dust or pollen in a room require 2 to 4 air changes of the entire
volume of air in the room. Typically, the more deadly the contaminant, the more air
changes are required. Toxins, including but not limited to asbestos, certain gases, and

25 most infectious material, may require 4-8 air changes. Extremely dangerous or deadly
agents, such as smallpox, anthrax, chlorine dioxide, for example, may require 8-12 air
changes.

The decontamination unit 10 may also be attached to ducts, for
connection to a rootn to be decontaminated, for example, as shown in Fig. 10. Ducts 88
30 and 90 are atiached to the decontamination unit 10 via the duct adapters 68, 86. -
Preferably, the duct adapters 68, 86 provide an air fight seal between the
decontamination unit 10 and the ducts 88 and 90, respectively.
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20 Adequate tine for renediation is usually given in nunber of tinmes the air
I n an. area has passed through the decontam nation device 10 or "air

changes". For exanple, nuisances |ike dust or pollen in al$Somubegiiiofe 2 to
4 air changes of the entire volunme of air in the room Typically, the nore
deadly the contam nant, the nore air changes are required. Toxins,

i ncluding but not limted to asbestos, certain gases, and 25 nost infectious
material, may require 4-8 air changes. Extrenely dangerous or deadly

agents, suchV@3gWaMlpox, anthrax, chlorine dioxide, PoT/UEN@HEsEs My
require 8-12 air changes. The decontan1nat|on unit 10 may al so be attached
to ducts, for connection to a roomto be decontam nated, for exanple, as

shown in Fig. 10. cts 88 .30 a 0 ar.e tam nation
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decont am nggi on unit 10 without exposure of the operator of the unit to the

cont ani nant’$®n the air or the ozone being generated. 5 Use of the
decontam nation unit 10 to decontam nate roons is discussed in nore detail,
bel ow. Preventing c BreventnperrErningted fif Gom flewDg RiG 4 TP iseseential in Sle@gsential in
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essential | Bﬂef‘ﬁe%%pﬁﬁe tﬁﬁﬁ‘é @s@ém@ﬁﬁfbe&ﬁ bentJrh.ﬂate@eann@mea@{taﬁnatwnluh;t i® purifies
cont am nat edﬁtal r“f’% atj nucg }/@_Pq“ % G‘ ﬁlﬁ_r aldrf gto a defined
space 102 PUTES SPRiaTIngiRd ap PR wprREly, PYshas thep @835 B ICUEERPEE a room or
hal | way, i rtezemmmeammursw thhdefiried spages suches ammﬂne*kﬂﬂasnedresmce 102 is

greater thrckig o dir é&ﬁé%@neh@fde&%péé @Eﬁé{f?éﬁ%@tﬁﬁﬁhe%‘rbre%ﬂré’mnkom out of
t he defjned sgace 10 cord té\ﬂ%tgssentla ont a nat ed air can

flow i nth SHEWREEHESH °§@ P ‘1‘62 Wegsﬁ‘i‘ﬁ‘?t"g?n Aemrdingly. peseia’ ey to a room
or defi ned cotaminatefd mie vaniowniglo itchdefised gade 002.t he contam nant is essenti al
during decontam nation, |If the air pressure in

_ When a contaminant is localized to a room or defined space, preventing
the spread of the contaminant is essential during decontamination. If the air pressure in
the contaminated reom is maintained at a level lower than the air pressure outside of

20 the room, air will only flow into the contaminated room and contaminated air will not flow
out of the room. Operation of the decontamination urnit 10 under negative pressure is
shown in Fig. 12 and Fig. 13. In Fig. 12 the decontamination unit 10 confinually pulls
contaminated air out of a defined space 104 such that the pressure in the defined
space, such as a room or hallway, decreases. Because the air pressure in the defined

25 space 104 is less than the air pressure in its suroundings, cleaner air flows from the
surroundings into the contaminatéd space 104. The only contaminated air that can flow
out of the contarinated space must go through the decontamination unit 10, which
purifies the contaminated air.

Fig. 13 shows a decontamination unit 105 designed for use in a prison cell
30 107 containing a prisoiter that may have a communicable disease. Here, the prison cell
107 comprises side walls 1073, a floor 107b, a celling 107¢ and an open front 107d with

bars 107e allowing airflow into the cell. The embodiment shown draws air into the
prison cell 107 and removes air from the cell to another location after filtration, via an air
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the contam nated roomis maintained at a level lower than the air pressure
outside of 20 the room air will only flowinto the contam nated room and
contaminated air will not flow out of the room Oper at i onl&fovember 2006
decontami nation unit 10 under negative pressure is shown in Fig. 12 and
Fig. 13. In Fig. 12 the decontam nation unit 10 continually pulls
contaminated air out of a defined space 104 such that the pressure in the
defined space, such as a roomor hallway, decreases. Because the air
pressure in Y&E"¥EfHhed 25 space 104 is less than t he PET/PSIIS@ESY e in its
surroundi ngs, cleaner air flows fromthe surroundings into the contam nated
space 104. The only contam nated air that can flow out of the contam nated
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i's shown in ont am nati t 10 includes
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first frame secon att A first

wal | 100 m@ﬁ@&‘l?ﬁd@ﬁwm@?qﬁ%‘ﬁé’“@@ﬁmﬂaﬂ%ﬁé‘@ﬂw&ﬁ%mt‘fﬁ%ﬁ@"‘“@ﬁ*ﬁ\ﬁﬁ*ﬂ" hangs from

second frangit99 and minimize leakage of the contaminant to the surrounding areas. A limited
20  chemical spill in a iaboratory or hospital may be quickly contained with decontamination
unit 16 by placing the isolation barriers 92, 94 around the spill. The high pressure of the
blower 32 draws air, including the chemical fumes from the spill, into the unit 10,
preventing dissipation of the chemical fumes away from the unit 10.

In accordance with another embodiment of the invention, aspects of the
25 germicidal filter arrangement of the decontarnination unit 10 are combined with a
movable isolation device as described in U.S. Patent No. 6,162,118 (referred to as the
118 Patent), which is incorporaied herein by reference, as shown in Figs. 15-19. In
Figs. 15-19, elements commaon to eartlier embodiments are commonly numbered.

A mobile isolation device 106 for infectious patients in accordance with
30 this embodiment may provide negative pressure containment, as described above, in a
-partially enclosed spéce' 108 defined by the device 106 . Negative pressure is applied
to the partially enclosed space 108 to cause air to fiow into the partially enclosed space
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The isolation barriers 92, 94, conbined with the side 24 of the

decontam nation unit 10, partially enclose a space C, to maxim ze flow of a
contam nant into the decontam nation wunit 11 and m ni m zé8Neakelge2@6 t he
contam nant to the surrounding areas. Alimted 20 chemcal spill in a

| aboratory or hospital may be quickly contained with decontam nation wunit 1
n by placing the isolation barriers 92, 94 around the spill. The high
pressure of the blower 32 draws air, including the chem cal fumes fromthe
spill, into Wheownilg4110, preventing dissipation of therebammeabs funes anay
fromthe unit 10. In accordance with another enbodi nent of the invention,
aspects of the 25 germicidal fitter arrangenent of the decontam nation unit
10 are combined with a  novabl e isol ation, device as.described in, U S. Patent
No. 6, 162, 1 PNARIEY & PRiegt 1 18 Erevel o JePRISPIE SRAPS o RISEHOUF 0T IR EF At ed
herei n by repaeence, as shown in Figs. 15-19. In Figs. 15-19, elenents
common to earlier enbodi nents are commonly nunbered. A nobile isolation
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isolation units, as well.

20 The isolation device 106 has an air conducting unit 114 for air flow. The
unit 114 has a primary duct 116 with an internal wall 118, an external wail 120, two side
walls 122 and 124, and botiom wall 126. The botiom 126 of the priméry duct 116 is
attached to a frame 128 supporting the air conducting unit on wheels 130 or skid bars.

The top of the primary duct 116 is attached to an overhanging duct 132
25 that hangs forward of the internal wall 118. The overhanging duct 132 has a second
internal wall 134, a second external wall 136, two second side walls 138 and 140, a
| front wall 142 and a back wall 144. The overhanging duct 132 has an air inlet 146 and
the primary duct 116 has an air outlet 148 so that air can flow from the air inlet 146
through the overhanging duct 132 into the primary duct 116 and out the primary duct
30 116 atihe air outlet 148, Preferably, the air conducting unit 114 is airtight except at air
inlets 146 and air outlets 148. Alternatively, an overhanging barrier wall may replace
the overhanging duct 132 and the air inlet 146 may be placed in the internal wall 118 of
the primary duct 116 near the top. Additionally, the air inlet 146 may be an overhanging

23



preferred to provide both the filter 12 as a germcidal killing zone and the
recycling vent 110, either aspect of the invention may be advantageously
used in an nobile isolation wunit. Recycling of filtered diMNovaypbdy@Oifsed in
t he non-nobil e decontam nation and isolation units, as well. 20 The

I sol ation device 106 has an air conducting unit 114 for air flow The  unit
114 has a primary duct 116 with an internal wall 118, an external wall 120,
two side walls 122 and 124, and bottomwall 126. The bottom 126 of the
prinary duct whlBossi4at t ached to a frame 128 supporti ngyR8odiseosOnduct i ng
unit on wheels 130 or skid bars. The top of the primary duct 116 is attached
to an overhanglng duct 132 25 that hangs forward of the internal wall 118.
The over han ng@duct 132 has a second .internal wall 134, a second external

wal | 136, t Fapel 150 wigh aulpialty ebimles 152 #leng thg bofigrp gt theipme. whoreling a back

wal | 144. Thge manes deRRgs thE toplabeslcl helpamiaBiendioked $Pagd 10846 and the primary
duct 116 has an air outlet 148 so that air can flow fromthe air inlet 146
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define in part the partially enclosed space 108. Preferably, a pair of parallel translucent

walls 154, 156 hang from each side of the overhanging duct 132 or overhanging barrier.

20 Aninner wall 156 is preferably shorter than an outer wall 154. As shown in Fig. 15, the
inner wall 156 has a length Y and the outer wall has a longer length X. If an
overhanging support frame 150 is present, the translucent walls 154 and 156 may hang
from the sides of the support frame 150. In this example, the partially enclosed space
108 is defined by the intemal wall 118 of the primary duct 116, the second intemal wall

25 134 ofthe overhangihg duct 132 or barrier and the two translucent walls 154 and 156.
Preferably, the transiucent walls 154, 156 are flexible. A healthcare professional may
then move the outer, longer wall 156 out of the way to access a patient contained in the
partially enclosed space, while the shorter, inner wall 154 still provides a barrier
between the doctor and the patient.

30 ' As described above, a blower 32 is attached within the primary duct 116 to
pull air into the air inlet 146 and push air out of the air outlet 148. A filter 12 is fixed
within the housing such that the air flowing from the air inlet 146 to the air cutlet 148
during operation of the blower must pass through the filter 12. The filter may be a
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116. |If enough tube holes 152 are provided in the tubul ar nmenber, portions
of the 15 barrier may be omtted because air flowng into the tube holes 152
provi des protection against disease carrying objects exitil®ijotdmbepZi0ti al |y
encl osed space. At |east one translucent wall is supported by the

over hangi ng duct 173, to define in part the partially encl osed space 108.
Preferably, a pair of parallel translucent walls 154, 156 hang from each
side of the overhangi ng duct 132 or overhanging barrier. 20 An Inner wall
156 is prefemabiopi/ggrter than an outer wall 154. As showszedofsk®. 15, the

i nner wall 156 has a length Y and the outer wall has a longer length X |If
an overhangi ng support franme 150 is present the translucent walls 154 and

156 may han fraomthe sides of thes frame 150. Intgls exanpl e, the
partially e%ﬂ’%@ﬂers%‘??éc"bfég"méesa‘%ﬁ {?’ e nien (B¢ Aaps dh PP @18 of the
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132 or barrier rain ge d aQsa cen%cng@éé 154 and 156. Preferably, the
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nove the outer, longer wall 156 out of the way to access a patient contai ned
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filter 12. Thefllter 011
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exanpl e. 10UV predenpisly 50 ULBA filter cas desaibed allvg. provi ded, and | anps 50 nmay be an
ozone generator or another ozone generator may be provided, as is also

descrihbgd above. TheTwahbwe 3b e fikepsy ai?lﬁzowﬁeawm&?m hwan\r/armef I 132) erTﬁO
attache tot UCtIn up Q e a S e
prefilter d4€5ﬁy88&&'%ﬁ’ Pra W ﬁgiﬁg‘é{% ﬁ‘ﬁifwﬂﬁwfg?‘aﬁlt@?"aﬁ?@?or fixed
wi t hin t he hodesadgpekanist Peyer fofictibhiag ofithe isvlhtioh dedid®108requirps tegativa of - t he UV

I anps 50. sg.s‘:em‘m@P@.&;arlyteﬁauoémp%%aanm&f&@ew am%@)em%econt am nant s
known or ant|C| tionally, nore

a
o om0 Seyips Byan s et AEEFAINTIE] PG & [HErIBA LS 10 TR IO the i 1 1 o
is 10 pref erwaahhya efnhdj:rﬁﬁarfddldmt& pravsmate dxthe badosad eyare 108 eapbeperidd® bl ows

filtered aing, di2nAfortol®r Mk it diff12X4fng FEUE 116 BAtK!tEthe partially
enclosed space 108, as shownin Fig. 16. The recycling vent 110 may supply the air
info or below the partially enclosed space 108.

26 A patient may be supported by a bed 162 wholly or partially within the
partiaily enclosed space 18, as shown in Fig. 16. The patient may also be supported in
a chair 164 so that the patient is wholly or partially within the space 108, as shown in
Fig. 19. The chair 164 is positioned so that a person sitting upon the chalr 164 is at
teast partially within the partially enclosed space 108. The chair is attached to and

25 supported by a frame 128 connected to the botiom of the air conducting unit 114, so
that the unit functions as a wheelchair, as well. The chair 164 may alsc be supported
hy the internal wall 118. Preferably, the chair s capable of being folded against the
internal wall 118 or supporting frame 128, when not in use. Folding chairs are well-
known and widely available. A rechargeable battery may be provided to power the

30 ilration system. An inverter may be provided fo convert DC voltage {12 volts, for
example) provided by the battery to AC (117 volts, 60 cycles, for example). Movement
of highly contagious patients in a hospital may thereby be facilitated.
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148 may not be in the internal wall 118 of the primary duct 116 which faces
the partially enclosed space 108. Proper functioning of the isolation
device 106 requires negative pressure in the partially ernéNosenbesgeée 108
and therefore air preferably exits the 15 device to an outside |aocation. As
menti oned above, a recycling vent 110 in the interior wall 118 of the
primary duct 116 proxinmate to the encl osed space 108 may be provided to
supply a portion of the filtered air 112 exiting the duct 116 back to the
partially ewnohdsedosspace 108, as shown in Fig. 16. Theriseywahisg vent 110
may supply the air into or below the partially enclosed space 108. 20 A
pati ent may be supported by a bed 162 wholly or partially within the

tiall I d 8. in Fig, 16. Th tient ng I b
Stpported i a chailt PEGTRRmAaR HHLIS R, i otter eirmpies FAFALRE BIERSN |y wi ¢ hi
t he space 180 tespsiadwhinfeptioud-tigeastOihe Tiee 12 bad blod§42iase pefkiablyaizeditoso t hat a

Ctt : e ) Y hin th
person -si hgfboéslgegﬁt 46 &J%gigm qtﬁ.gg Lgﬁoé‘?rﬁmet&s%? Pnlrﬂﬁez. d'l‘ Bhd é(xag{b hpg the

partially enclc space ) IS attac to an 5" Supported by a
frame 128 cyainrdyefdoe giglowpastin RagpRtend pyof Rierpatislitriclopersnaes 1081aa# so  t hat

the unitsf upgdtaBia 17518t (B@.@ﬂn@iéﬁﬁiber rABUE A flow BEin fraighituliB s bdisvedks 0 be
supported by the internal, 6 wall &%8 Pr ef er abl i s capabl e of

¢ - ,..the chajr
bei hg f ol dele SHTIHeRLD Preyent e e 5f Insliqus peats it pfdhe Paitly PaRsed 28, when
not i n use.spact diswntdiigthe patientwel | - known and wi dely available. A
rechargeabl e battery may be provided to power the 30 filtration system An
inverter may be provided to convert DC voltage (12 volts, for exanple)
provi ded by the battery to AC (117 volts, 60 cycles, for exanple). Myvenent
of highly contagious patients in a hospital may thereby be facilitated. 25
18 Novenber 2006 WD 2004/011041 PCT/ U52003/ 015695 In the enbodi nents of
Figs. 15-19, in order to provide adequate protection fromthe spread of
i nfectious disease, the filter 12 and blower 32 are preferably sized to
nove at | east about 600 CFM (16.99 cubic nmeters per mnute). In one exanple,
the velocity of the airflow past the patient and out of the partially
encl osed space 108 is at 5 | east about 175 feet (53.34 neters) per mnute,
Air flow of this nmagnitude is believed to be sufficient to prevent.the
spread of infectious agents outside of the partially enclosed space 108
containing the patient. 26 18 Novenber 2006 CLAIMS
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What is clainmed is: 1. A decontam nation device conprising: a housing
defining an air inlet, an air outlet and a path for air to flow fromthe
inlet to the outlet; a stationary filter positioned wi thi b8 Noenthe20hg,
along the path, the filter having an upstreamside to receive air flow ng
along the path and a downstream side for the exit of air fromthe filter,
to the path; at least one first stationary ultraviolet |anp positioned to

directly and sinultaneously illumnate the entire upstream side of the
filter; at d%ﬁlb one second stationary ultraviolet |anp positioned to
directly anc!' Stnmul taneously illum nate the entire downstream side of the

filter; and an ozone generator proximte the filter. 2. The decontam nation
devi ce of cVRatis d@imedi§ her conprising: a blower within the housing, along
the path, to cause air to flow along the path during operation. 3. The
decont am nat i on1deviA demhtaphisation Heviteicerhpisingonpri sing a second ozone

generator downstrearg %Lsiﬁ%eﬁﬁihé %ﬁéir infat, ar QPoxﬁS&%%%%lh’?&?aiir%‘ﬂd&%n%egﬁ|etC' aim

3, further conprising: a nuaflf 'y operated control” device supported on an
exterior si®thec@tle the housing; the control device being coupled to the
second ozone gener atd¥tatiopary fiar P@?'tlonéfb\é\“m?‘@ﬁo‘éﬁngtﬁ@“%@%éﬁg- t&@gé gener at or .
5. The decontam nation device of c¢claim3, further gggri sing: .a timner

coupl ed t o NEWRY 3BWRSHEAT 285 0 TEealiBing glopg e Paih a5 wnereapsiderder tieedhd

ozone genes@adiGrom the filtBe tlide @atham nati on device of claim 1, further
conprising: a manuald asipes Rbethtionny GiRhvicks HngepositoRartd gitbctyaran ext eri or
surface of the housing; and the control device being coupled to the ozone
gener at or simuttanzbusly iluroipate #d entireafpstrdzen sideoofehegittaer at or. 27 18 Novenber 2006
7. The decont anm nat iableastmnesecaid statiomady, ultavidldtésmp pogitioredng diadctlly @adt one
prefilter positioned along the path, upstreamof the first ultraviolet |anp,
such that sinultaneously umitaieyhe ehtise dowrséreart side of the filter; and an

ozone generator proximate the filter.

2. The decontamination device of claim 1, further comprising:
a blower within the housing, along the path, to cause air to flow along the path

during operation.

3. The decontamination device of claim 1, further comprising a second ozone
generator downstream of the filter.
4, The decontamination device of claim 3, further comprising:
a manually operated control device supported on an exterior surface of the
housing;
the control device being coupled to the second ozone generator to control
operation of the second ozone generator.
5. The decontamination device of claim 3, further comprising:
a timer coupled to the second ozone generator to control operation of the second

0zone generator.
6. The decontamination device of claim 1, further comprising:

a manually operated control device supported on an exterior surface of the

housing; and
the control device being coupled to the ozone generator to control

operation of the ozone generator.
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one prefilter prior to flowing through the filter, during operation. 8. The
decont am nati on device of claim1l, wherein the ozone generator is an
ultraviolet |anp. 9. The decontani nation device of clai m 1§ Nétembbsi006
conprising: at least one reflector positioned to reflect light fromat | east
one ultraviolet lanp onto a surface of the filter. 10. The decontam nati on
device of daim9, further conprising: at |east one first reflector
positioned to reflect Iight fromthe at |east one ultraviolet lanp onto the
upstream side of the filter, and at | east one second reflector positioned to
direct ultraviolet light fromthe at | east one second ultraviolet [anp onto
the downstream side of the filter. 11. The decontam nation device of claim
1, wherein: the fitter conprises a plurality of transverse intersecting

wal I's form ng at I[7east Tredeontaniretioheeite tfaisinn duriver sdhippedd atleagioprefitedl at | east one

q ) Aty wudné i " . .
irect 1y congr Rl qRoRRER bl B SRR RR O hBG Bk daBRAPRRECD) O | 3
duri ng operatW@ﬁ?mﬁwﬁrﬁﬁ%%@Gﬁﬂﬁﬁ@ﬂéﬁﬁ@ﬁ@%ﬁﬁﬁomhshaped region is directly,

conpletely illuni gat edme Baboridifhaih ddvisds baid N ahS@CRIEordlgbredio iDdneilraliog®. 12. The
decont am nati on device of claim1, wherein: the housing has an external wall

defini ng at I@QBtgonemgarrﬁgﬂg&k@gpﬁ§a%nqQﬁ@y&%gm%ae wal |, to provide
e housin |

comuni cation from an exteéerior o 0 e path. 13. The

d_econt am nation deyi C%tl&bfstoﬁér@ﬁe&br%osﬁBﬁéHiob&éngﬂ%%ﬁéa&ﬂn&ﬂba%ﬁt%Kﬁ oﬂﬂd%t_ adapt er
fixed to the houswg‘%,I roximate the air inl'et. 14. The decontam nati on

devi f dai $HTgce of ff ; . t duct adapter fixed to th
e e o e o o R T gPe R Dushysct adapter fixed to the
1, wherein the filter aﬂ&%ﬁ%ﬁst%cﬂofpgg&r&eg%r&&@%&%%u% toR@lElhtaig?}t%rﬁpOf 0.3

m cron size during operation. contam nati on device alm 15,
wherei n the fofotetrsreamsieeftigfteraddst 99.99 percent of particles of 0.1

m cron size during opeti@iioadsecchd refledbosiena Bida uralididhtther ihe & iadtoel ai m 1,
wherein the filter ca EJiSﬁh e&nt av%lé %Ehé@nsnissiye material. 28 18
Novemnber 2006*“T§QM¥H%PHBSOﬁ?aﬁW%a |oﬁ §6VICé on claim1, wherein the filter
conprises fire 11.  The decontaminafion device of claim 1, wherein:
the filter comprises a plurality of transverse intersecting walls forming at least one
upstream facing V-shaped region and at least one downstream facing V-shaped region;
each upstream facing V-shaped region is directly, completely fluminated by the at least
one first ultraviclet lamp during operation; and
each downstream facing V-shaped region is directly, completely iluminated
by the at least one second ultraviclet lamp.
12.  The decontamination device of daim 1, wherein:
the housing has an external wall defining at least one air sampling port through
the wall, to provide communication from an exterior ofthe housing to the path.
13.  The decontamination device of claim 1, further comprising an intake duct adapter fixed
to the housing, proximate the air inlet.
14.  The decontamination device of claim 1, further comprising an exhaust duct adapter fixed

fo the housing, proximate the air outlet.
15. The decontamination device of claim 1, wherein the filter removes at least 99.97

percent of particles of 0.3 micron size during operation.

16.  The decontamination device of claim 15, wherein the filter removes at least 99.99
percent of particles of 0.1 micron size during operation.

17.  The decontamination device of claim 1, wherein the filter comprises

ultraviolet transmissive material,
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resistant material. 19. The decontam nation device of claim1l, wherein, the
second ultraviolet |lanp emts radiation capable of breaking down ozone,
during operation. 20. The decontam nation device of clai m 1®Nofembetidp6
conprising: a manually operated control device supported on an exterior of
the housing; and the control device being coupled to the second ultraviol et
| anp to control operation of the second ultraviolet lanp. 21. The
decont am nati on device of claim?20, further conprising a manual 'y operated

control device supp rted on an exterior surface o ousj n and the
control device thr 6’85‘?%‘“9@‘0{1H@V"&%ﬁa'@enwgﬁﬁ the ‘%@rfqﬁﬁprﬁﬁgmﬁr and to
t he secondqﬁ\? e8qch that activation of the svmtch turns on the ozone

gener at or, tur1mas ofThetdeeoritd roingtion alacd efrchan of iherdie, tiseesmmnod Wvaliastp. 22. The

decont afil NSRSl @bllliia JURLDSE GRIPLLAkAY:  an ozone: detect or

pr oxi mat e e contr ol i'ce ng coupled to the
ozone det ect or 20e cd'rlilerdebontameat@mdewceﬁfCtahm%i'aﬁmrglmmsmbr 23. The

decont ami nati on dev'a%r@anu,ﬁdpéfa&edlooniraIars\h@és@ mdiowa?,gextenar dtiegh ef ficiency
gas absorber coupled to the inlet od of decontam nating air

conpri si ng! OWSFW% air through a fllter from an upstreamside to a

downstream si de of tieientfdl HdviRE beifd cBubkaBesbohd utlaUbleNghp BGoltRe entire
upstream side of the filter with wultraviolet light, while the air is

f1 ow ng t hpgdigtidntonelsbddngluitragibBtibingneously illumnating the entire

downst r eam si de21of trThe déddniz@dinatiblh Beviael df clavi 20, @irthbt @idprisidti | e the air is
flowing through the filter; and sinmultaneously perneating the entire filter
with ozone whil e the manualiyopefdteamiongol dbvicsyippbreel dni dntexterio?hurfaddef tieet hod  of
claim 24, K\hEl‘EI n the method is inplenented by a device, the nethod further
conpri si ng- Y58¥f® v controlling operation of the device. 26. The nethod of
clai m 24, wherein t e corttdi@slice Beihg qolisieito tredzde gandiatv, ©ahe Hidwer skt hod  furt her

conpri si ngto the second UV lamp such that activation of the switch tums on the ozone generator,
turns off the blower and turns off the second UV lamp.
22,  The decontamination device of claim 1, further comprising:
an ozone detector proximate to the air inlet; and
the control device being coupled to the ozone detector to control

operation of the ozone generator.
23.  The decontamination device of claim 1, further comprising:

a high efficiency gas absarber coupled to the inlet.
24. A method of decontaminating air comprising:

flowing air through a filter from an upstream side to a downstream side of
the filter;

simultaheously iluminating the entire upstream side of the filter with
ultraviolet light, while the air is flowing through the filter;

simultaneously illuminating the entire downstream side of the filter with
ultraviolet light, while the air is flowing through the filter; and

simultaneously permeating the entire filter with ozone while the air is

flowing through the filter.
25. The method of claim 24, wherein the method is implemented by a device,

the method further comprising:
remotely controlling operation of the device.

26. The method of claim 24, wherein the method is implemented by a device, the method
further comprising:

operating the device in accordance with a program.
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operating the device in accordance wwth a program 29 18 Novenber 2006 27.
A decontam nati on device conprising: a housing defining an inlet, an outlet,
and a path for air to flowfromthe inlet to the outlet; &8 ¥penbonog
filter positioned along the path to filter air flowing along the path, the
filter conprising a plurality of transverse intersecting walls defining, at
|l east in part, at |east one upstream facing V-shaped chanber to receive air
al ong the path, and a dowmstreamside for air to exit fromthe filter, to

1Eihlet 2?? h;t alnglas 7':ogr Scitie %Fﬁﬁﬁi@h%ﬁﬂégﬁ%ﬁﬁsﬁ%m et lanp upstream of the
I, to C

respective V-shapedacPu | orrpFe?LZtt%g, %ﬁ?tégqq%g%arﬁﬁjf@gnﬁtﬂ?ﬁ%eggégfc

i I I um nat etheamhtiet;r ansverse wal |l of each respective V-shaped chanber 28. The
decont am nati on device.. [ 7 r r i Si_ng: wi,t hin the
housi ng, al ong the Sg"ﬁt'n'?'g%rghl%é Sgl‘t‘og?é g'f) }6&?‘%’\%9‘3? g&\e;r a['l ﬂ%""@a?‘tﬂ?ﬂ%ﬁaﬁ%%

oper at i on. figd comprisingecmurtiyoiicins\ensedeterseding fwals @afining./at laskEn guart, athesst one
downstrea i . it i cat. | r '

chanber .t Mool PbpeeSharPs) bR o3 s SRS AT I |
downst r eamainfo exitdérom the Biter, t teipath, e at | east one downstream f aci ng
chanber, to conpl et directty | lLum.ngt m
faci ng chanber. 30. g{rﬁgstdéer%o%%%%lawa‘tﬂyéyﬁ& el\%méreh% S@a@}' g’?ﬁez@%?f aﬁ?%@%’ﬁ%ﬁ
conpri si ngwitein 4 espectyraegion akefined by eatlvrespeuinet Y-ehapat chambaxt td easpletelye

050, SR el S o ST B A e

| east one secoO 0 ownst'ream faci
chanmber. 3tharittee decont am nati on device of claim 30, wherein the at | east
one second wultraviolet lanp is within a second regi on defined by the
downstream faci ng chanber. 30 18 Novenber 2006 32. The decontam nation
devi ce of clai &7, Thadetnmtantoation devieepf ckim 87, durthegeonaprisingr pr oxi nate t he
filter. 33. The decontam nation device of claim?27, further conprising: a
prefilter along theapbwer wihisthedausing, alohg theipatheto. cause air to flow along the path

during operation.

29.  The decontamination device of claim 27, wherein the downstream side of the filter
defines at least one downstream facing chamber, the unit further comprising:

at least one second ultraviolet lamp downstream of the filter, facing the at least
one downstream facing chamber, to completely, directly illuminate the at least one
downstream facing chamber.

30.  The decontamination device of claim 29, further comprising:
at least one second reflector downstream of the at least one second

ulfraviolet lamp, to reflect ultraviolet light emitted by the at least one second ultraviolet
lamp, onto the at least downstream facing chamber.
31.  The decontamination device of claim 30, wherein the at least one second
ultraviolet lamp is within a second region defined by the downstream facing chamber.
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34. The decontam nation device of claim27, wherein the filter renoves at

| east 99.97 percent of particles of 0.3 mcron size, during operation. 35.
The decontam nati on device of claim 27, wherein the filter 18bnpmibse¥)06
ultraviolet transm ssive material. 36. The decontam nation device of claim
27, wherein the filter is fire resistant. 37. The decontam nati on devi ce of
claim 27, wherein the housing has an external wall defining an air sanpling
port through the wall, enabling comruni cati on between an exterior of the
housi ng and the path. 38. A nethod of decontam nating air, conprising:
flowing air through a filter, the filter having at |east one upstreamfacing
chanber wi t hi n32.he Theldeegntarainatioo dleviee efictain 87 feitfer Leraprisiho: 2ind conpl et el v,
directly and sinmult i Lnat i : entire at | east one upstream
faci ng chamber vvith%t%ﬁﬁélgér?leé%ljgtb@ﬁﬁé{\k&iﬂ?tgﬁt he air is flowing through the
filter. 39. The3det hbbe décoptzaminates devine pitlaim e furihier eamprisingher conpri ses at

| east one downstre J urther conprising:
conpletely, directl ﬁ%ﬁ%&ﬁ%g??ﬁ?ﬂ%gp%@gwﬁgﬁqgﬁi downst ream f aci ng

chanber wi t h ul 84.avi Dieddecoritgninatignidewce pielaith 27.ivhefainotive fiker retnovegatieast filter.
40. The netfaqg ggﬁqeﬁg(ﬂggaiﬁgs of oW hibh S&ﬁm@ﬁ"é&?ﬁé%“OR-er neating the filter with

ozone while the air | ow ng throug “filter. 41. A decontam nation
devi ce conpri si #y: 3Theldpopipermiston doype of elainadfs whefeinding flleneprapiisehil et , an

outlet, anqgyidRk PadflissRlemdt&idi| ow fromthe inlet to the outlet; a filter
posi ti oned al ong t%e path to %llter air flowng along the path, the filter

having an upstrgam Sil'ﬁl@dé!:%ﬁ%fﬁd&ﬁorﬂ?gdc@%? iRy, WREEHARENAS iRteGaaRDEr W Lhi n
the filter 10 Y8fel Vendideon Fr)\gﬂ[?:ﬂioﬁ BubEbrbiai it s bty hidan for alr to

exit fromthe fixer, to the 1, an east one ultraviolet lTanmp upstream
of the fil texiernabyali defipingan air saneplisg perbihtaugit the wall temabling gomeyhisaticidetwasd by t he

chanber, tquidddit BAhE hb m@r t#2. The decontami nation device of claim .
41, further ncéonpﬁsihg: @%nsfc) ower ptao'cause air to flow along the path. 43. A

decont am nat i ongglevi £ & HRIdYF bsbdmifa Lg%i,g(gn rigr;i ng an inlet, an outlet,
and a path for arr tﬂBVF:Eb%}P’tI-T{&%ﬂq;‘%&, 8 iy hldin ‘%‘easPdHe'd‘;‘a&t’ream facing chamber

within the filter to receive air to be filtered; and
completely, directly and simultaneously illuminating the entire at least one
upstream facing chamber with ultraviolet light while the air is flowing through the filter.

39. The method of claim 38, wherein the filter further comprises at least one
downstream facing chamber, the method further comprising:
completely, directly ifluminating the at least one downstream facing
chamber with ultraviolet light while the air is flowing through the filter.
40.  The method of claim 39, further comprising:
permeating the filter with ozone while the air is flowing through the filter.
41. A decontamination device comprising:
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a filter positioned along the path, to filter air flow ng along the path; at
| east one ultraviolet |lanp positioned to illum nate an upstream side of the
filter; at |least one ozone generator proximate the filteri8Nogmbhe20Abusi ng
havi ng an external wall defining an air sanpling port through the wall,
enabl i ng conmuni cati on between an exterior of the housing and the path. 44.
The decontam nati on device of claim43, further conprising a blower within
the housing, along the path, to nove air fromthe inlet to the outlet. 45.
The decontam nati on device of claim44, wherein the bl ower is downstream of
the filter. 46. The decontam nation device of claim43, wherein: the port
is an air sanpling port; and air is drawn fromthe exterior of the housing,
through the port, to the path. 47. The decontam nati on device of claim46,
further conprising a gaemshddeipingenibe anediet apealpaji fer al ta lavFem ieinled tntpe i ng port,
to collect aigyyexternal to the housing. 48. The decontam nation device of

bort . 1o col eot part PUFCENEAETRE i ERAEPHEI 5 RertbbERHG. 40 The
decont am nat | I%Qnﬁ\ﬂbs?r%rrﬁsdeﬁéﬁﬁhg’&ééton% bb"sthéarﬁ ac gfdﬁ&ﬂde@%ﬂﬂxpﬁee Sh&rL 4ol e

prefilter al ong tTeam o econtam nati on
devi ce of cl a@'%ﬂﬂ@paﬂ\f\ﬁ@ﬁé?wsﬁeﬁl@5'@%‘@@@9%?‘?@?‘?‘1@%@%@9‘ @Be sel ected based on
air sanpling resul ts. atfééston%ﬁavrdemmmmanﬁm@ﬁnerqﬁmﬁeaauéastcpbrﬂalw;tﬁsﬂ wher ei n:

32 18 Novenber g t | east one ultraviolet |anps and
the at |east O 38%%yth Ee O'ﬁmgate{h Ef;E’"%beélm:: 52. The decont am nati on

devi ce of claim 5, Tmmtﬂmlnatlomw@wfCﬂa@r410‘whp“|0®rswsnga plurality of transverse

intersecting walls debiditheasd ail 8AS) aloRf e pHRst ream faci ng V-shaped region
and at | east one @owaggdngmaf[@memgeMH@@ed region; the at |east one first
ultraviolet |anp conprises a respective ultraviolet |anp facing each

upstream f aci ng V- shagecking agnirgrzan inetred ottiktendkepeaih deairfta fiow fmertheddetpe ihses a
respective U|&¥&VI olet lanp facing each downstream facing V-shaped region.

53. A nethod of decontam nati ngI air with a decontanm nation unit, the nethod
conpri si ng: a filter positioned along the path, to filter air flowing along the path;

at least one Uliraviolet lamp positioned to illuminate an upstream side of the filter;
at least one ozone generator proximate the filter; and

the housing having an extemal wall defining an air sampling port through the wall,

enabling communication between an exterior of the housing and the path.

44. The decontamination device of claim 43, further comprising a blower within the
housing, along the path, to move air from the inlet to the outlet.
45, The decontamination device of claim 44, wherein the blower is downstream
of the filter. '
46. The decontamination device of claim 43, wherein:
the port is an air sampling port; and
air is drawn from the exterior of the housing, through the port, to the path.
47. The decontamination device of ¢laim 48, further comprising a sampling
tube received within the air sampling port, to collect air external to the housing.

48. The decontamination device of claim 48, further comprising a particulate
collector received within the port, to collect particles in the air external to the housing.

43, The decontamination device of claim 43, further comprising:

a selectable prefilter along the path, upstream of the filter.
50. The decontamination device of claim 49, wherein the selectable filtter may
be selected based on air sampling results.

51.  The decontamination device of claim 44, wherein:
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flowing air along a path through the unit, the path including a filter;
filtering the air; exposing an upstreamside of the filter to ultraviolet
radi ation; exposing the filter to ozone; and draw ng exteifbveaiber 2860ough a
port in a wall of the unit, into the path, to collect an air sanple, via
the unit. 54. The nmet hod of claim 53, wherein the decontam nation unit
conprises a wall defining an air sanpling port providing comrunication

bet ween an exterior to the wall and the path, the nethod further
conprising: drawing air external to the unit through the air sanpling port,
towards the path, t3¥ leasbpreehing ptlegghppraltrayiletgpsandibe ablragy aenzone
further cojdelstbrde tfePddngeting air sanples by a sanpling tube received

Wi thin the” air ssanpirhdgedRtdminatiof dez}_l’!@of‘aélm)ﬂ Qhefdii M 54, conpri sing
collecting particles fromthe air wt particul ate col |l ector received

within the port. 57”‘9fi"F?éC‘P@E"ﬁ@‘éla@l“”&'tyeﬂfW@SGFSPWQFW'”QW%Heﬂn'%at leagh| ect i ng
a prefilt eéneh.%@@an?ﬁcﬁémhbﬁﬁ egioH bhd at IGREoRATIWNS PEHNM icing & - smaﬁééi ko,

upstreamof the filter in t decontam nation unit. 58. An isolatlon

devi ce, ' COMpr i 511G o L ABor UL GEIRHPSHDLed DRchEANE iyt 12l y

encl ose a space; an air con I'ng uni rier, the air

conduct i ngampﬁécxdg@abngpmamfacmgwsﬁépeaw@@ednao the encl osed space and an

air outlet exposed th@d@ﬁca’ﬂﬁrtﬁe‘icbl@}dm@%rreﬁﬁ@lﬁ/eLﬂtiﬁvﬂd’t&mﬁécm@@adﬂﬁw ce, to
conduct air betwee % rtiallyenclos space and the exterior of the

devi ce; an‘éP“ﬁ‘SF%‘i‘fV ‘1' VR#Red89IBR-ovi de communi cation fromthe air

conducting uni 3to AnhaﬁatmfmcomémmamgﬁrMﬂeaea@dmdaﬁcmfrﬁt, theOndthew i de
filtered air to the encl osed space. 59. The isolation device of claimb58,

further cdMI™ENBy: a bl ower for causing air to flow through the air

conducting unit fromwirgeiraiong aphtthrb@ghttheurt fhe pattincRiding \difildr} Mietifg ai r
conducting unit 60. The isolation device of claim58, further conprising: a

baffle within the 4h? @onduct i ng unit to deflect at |east a portion of the
air flow ng from t héxposing an upstream side of the fitter to ultraviolet radiation;

exposing the filter to ozone; and
drawing external air through a port in a wall of the unit, into the path, to collect
an air sample, via the unit.
54. The method of claim 53, wherein the decontamination unit comprises a wall defining

an air sampling port providing communication between an exterior to the wall and the path,

the method further comprising:

drawing air external to the unit through the air sampling port, towards the path, to
collect the sample,
85, The method of claim 54, further comprising:
collecting air samples by a sampling tube received within the air sampling port.
56. The method of claim 54, comprising collecting particles from the air with a
particulate collector received within the port.

57.  The method of claim 53, further comprising:

selecting a prefilter based on sampling results; and
positioning the prefilter upstream of the filter in the decontamination unit.

58.  Anisolation device, comprising
a frame;
a barrier mounted on the frame to partially enclose a space;
an air conducting unit attached to the barrier, the air conducting unit having an air

inlet exposed to the enclosed space and an air outlet exposed to an
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air inlet to the air outlet through the air conducting unit out of the
recycling vent, during operation, 61. The isol ation device of claim®60,
wherein from50%to 75% of the air flowing fromthe air inl&NovemberH8é aj r
outlet through the air conduding units defected out of the recycling vent.
62. The isol ation device of claim58, further conprising: a filter within
the air conducting unit, the filter having an upstream side to receive
airflowing through the unit and a downstream side for the exit of air
passing through the filter, a fast stationary ultraviolet |anp supported by

the air conducting unit and positioned upstreamof the filter to illum nate
the upstream side of the filter, and a second stationary ultraviolet |anp
supported by the air conducting unit to illumnate the downstream side of

the filter, ©G3teriomdite fleyiod technonct aibetivesn theiartdlansosePspadeanc theeaxtesiormpbitfiesi ng an
ozone gener atRlicPLAXi mate the filter. 64. The isol ation device of claimS58,
further conprising: a bed, wherein at least a portion of the bed is within
the partially encl osed B¥gRvEN ogrvide ppaMynicaipn fom i afeaPuclag Wt d @SRt 58 wher ei n
the franme is pmiialethe endibbed spavs, itespdvielé fitterer aivtrdied sbti@ed spaceonpri si ng: a novabl e
frame; a barrier ¥Uhe sdathm deies ffclaimeb8afudhgyaertpriaing:y encl osi ng a space; a
seat attached to the novable frame beneath or wwthin the partially encl osed
space; an air conduct PPgrerfriceusiagaripdenstyodo the flrconduginguatoming arinfst o tegh duct i ng
uni t havi ng aniet, @ihh tHeak @hduegaged to the encl osed space and an air outl et

exposed to an 34 N%gg‘gfg{ionﬁé)egéeoﬁ i;negc?i ﬁlhhé?fcorﬁagm%e\/i ce, to conduct air
and’the ex ]

between the partially enclosed space’ ) exterior of the device; and a
recycling vent connecgbpafgwiindhesir pongustnd urittd defpctatigast apertion of teecritdving frgm i mat e
the encl osed g hRASHs arbRettiddMH Kk tdnbilc®h Bft o bfinetryéing vem GLARRPeRBCe. 67. The

i solation wheelchair_of clalm®66, further cqonmprising: a_ blower for causing
air to flow thr ough Tf"ﬁ'édaa?rﬁ%e%ﬂf(‘fﬁ'ﬁ't(sﬁ’r‘f‘éerﬂwﬁ“%&ﬁg{“ﬁ@’e rpo“’i”ﬂﬁlmet%'"'?the air
outlet. 68. Tiibedrsdktimoughiheaheeiucihinitis dsflected cafofithé Gecytlingtvetr conpri sing: a

baffle within theairpe EQ&%H%Qi&gomentSS}ﬂﬁﬂa‘?t:&n%i@;in&t l east a portion of the
air flowing from a fitter within the air conducting unit, the fitter having an upstream side to receive air flowing

through the unit and a downstream side for the exit of air passing through the filter,

afirst stationary uliraviolet lamp supported by the air conducting unit and positioned

upstream of the filter to iluminate the upstream side of the filter, and
a second stationary ultraviolet lamp supported by the air conducting unit to illuminate the

downstream side of the filter,

63. The isolation device of claim 62, further comprising an ozone generator proximate the
filter,
64. The isolation device of claim 58, further comprising:
a bed, wherein at least a portion of the bed is within the partially enclosed
space.

65. Theisolation device of claim 58, wherein the frame is mobile.
66.  An isolation wheelchair, comprising: a

movable frame;

a barrier mounted on the frame and partially enclosing a space;
a seat attached to the movable frame beneath or within the partially enclosed

space;

an air conducting unit attached to the barier, the air conducting unit having an

air inlet exposed to the enclosed space and an air outlet exposed to an



the air intake to the air outlet through the air conducting unit, out of the
recycling vent, during operation. 69. The isolation wheelchair of claim®66,
wherein from50%to 75% of the air flowing fromthe air i b8 skenber 200& air
outlet through the air conducting unit is deflected out of the recycling
vent. 70. The isol ation wheelchair of claim66, further conprising: a filter
positioned within the air conducting unit, the filter having an upstream
side to receive air to be filtered and a downstream side for air to exit
the filter, a first ultraviolet |anp positioned within the air conducting

unit to illumnate the upstream side of the filter, and a second
ultraviolet lanp positioned within the air conducting unitto i | lum nate the
downstream side of the filter. ﬁ@f'T i spl ati on wheel chair Ia|m66
further conpr PX5iof §F thegi§vis, 1B pRaduct g ﬁp?fﬁ?deﬁpﬁ%@n%ﬁ?@florm} A net hod

of decont ani nedvicagane room conprising: pr odu0| ng germ ci dal concentrations
of ozone throughout the room causin air inthe roomto flow through a
filter, froman upst r edaeardigyentefnecing he pir copductipgyniio g Soaigtrreige e geclossd t he

fil ter, and i gdabgno@@,am@dmmﬁgdna@;ewﬁg&g eam and downstream si des of the
filter wth. ger ?T[]%I els Itr vi ol et ht 73. A nethod of
decontam nating a é%ﬁi%} %'JWEj ézprp ”151 m t he room t hrough a
fitter having an upst rﬁ@wersfwrd@smgﬁ!rrt@o‘emhﬂn&mm@uduchrmmitfwndnﬁmirérﬂei@dm side for
air to exit thegfykd ter; illumnating an entire upstreamside of the filter

with ultraviol et laé'gﬂﬁbbo[éﬁm\br@elgﬁﬁofd%%,méwgﬂ@ through the filter; 35 18
Novenber 2006 illumnating an entire downstreamside of the filter with

ultraviolet light, whitaiewihiethaaircondscthd witiodefiedt htlaastg hortidnef tiid dir ieeding frgeer meat i ng

the filt ,% d
dugtl :19 teFleW:‘ %Ftlléﬂ@%ﬁ"@@duﬁttﬁ alrﬁ%%lrcbrﬁiuémllgrgxﬁﬁog{ﬂo@fgmegw ve Fdljr'nb erratlonan

within the room claim7 rein th eroomlsapnson
cell, the netHggP W‘Fﬁﬁ"’?‘%@i‘me@f’%ﬂ?wg'a‘ﬂ’thd?ﬂP%c’thPéthﬁl’?C%'Hg ¥ through the

filter. 70. The isolation wheelchair of claim 66, further comprising:

afilfer positioned within the air conducting unt, the filter having an upstream side to

receive air fo be filtered and a downstrearn side for air to exit the filter,
a first ultraviolet larnp positicned within the air conducting unit fo iluminate the upstream

side of the filter, and
a second ultraviolet lamp positioned within the air conducting unit fo illuminate the
downstream side of the filter.

71. The isolation wheelchair of claim 86, further comprising: an ozone
generator proximate the filter.

72. Amethod of decontaminating a room, comprising:
producing germicidal concentrations of ozone throughout the room; causing
air in the room to fiow through a filter, from an upstream side of

the filter to a downsiream side of the filier; and
illuminating the entire upstream and downstream sides of the filter with.

germicidal levels of ultraviolet light.
73. A method of decontaminating a room, comprising:
drawing air from the room through a filter having an upstream side to receive
the air and a downstream side for air to exit the fiiter;
illuminating an enfire upstream side of the filter with ultraviolet light, while the
air is flowing through the filter;
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75. A nethod of decontam nating a room conprising: flowng air outside of
the roomthrough a filter having an upstreamside to receive the air and a

downstream side fromwhich the air exits the filter; illurBh&yemisra¥oentire
upstream side of the filter with ultraviolet light, while the air is
flowi ng through the filter; illumnating an entire downstream side of the

filter wwth ultraviolet light, while the air is flowng through the filter;
perneating the filter with ozone while the air is flow ng through the

filter; and ductinghigidd 4t E5tRE dBvhstidalPsilder e e WiChigaiSicfidghesi tive
pressure within the room™ 76. An air decontam nation device conprising: a

housi ng dafigthepiris flapingithodgh thgdiltel r outl et and a path for air to flow from

the inlet to the opitRbingnd fileh &fin SMBWhﬁét'HQaﬁ‘isqo\flﬁr@thrw?rpﬁwe%ﬁé‘nwerSe
wal |'s defining, at least in part, at |east one upstreamtacing V-shaped

chanber togfgeceive air flowing along the path, and at |east one downstream

faci ng V-shaped chajiRésg the fiitdrdtPaiatit bf A rodhi tobrea 4 Agyalivd dréssurd Witdi'e path;  at
| east one ultraviolet I'anp stationary with respect to the filter, each of

the at |leggdrgppe ultraviolet |anps being at |east partially wthin each
V-shaped chanber, to directly and conpletely illum nate each transverse
wal | defining 44r esplempeihed Qf-%?waaédvheé%ﬂ?wqm g priserseeligdhe metiodect or

stationar hidnd-espect to the filter, positioned and configured to reflect
Y:O?NFFI i g[
i gh

ul traviol et fdrahg af Romlitd HsbRL&tthbBERE fikgr d a respective V- shaped
chanber at a plurality of angles, to conpletely illum nate each transverse

wal | definingsghe Nﬁﬁﬁﬁ?%ﬁ%?ﬁ&}%@&iﬁoaﬂmaﬁgg 2006 77. The air

decont am nati on device of _ : rein the bfower is downstream of the
filter. 78. The ai rlloging@irronisida#f ihe roagethraseh afilterihaying seypstreamiside te onpri si ng:

at | east QReRARDS, SRNSEH o Rh Atk FBEittent bl b thd Bter: ThE ai T
decont ami nat | on_ devj g f’;g#&tﬁa e o aque det ector

proximate to the air inle the ozone éetector ei ng coupled to the at |east

ONne€ 0ZONE€ the ajr is flowing through the filter;
illuminating an entire downstream side of the filter with ultraviolet light, while

the air is flowing through the filter;
permeating the filter with ozone while the air is flowing through the filter;

and
ducting the filtered air into the room to create a positive pressure within

the room.
76.  An air decontamination device comprising:
a housing defining an air inlet, an air outlet and a path for air to flow from the
inlet to the outlet;
a filter comprising a plurality of transverse walls defining, at least in part, at
least one upstream facing V-shaped chamber to receive air flowing along the path, and at least

one downstream facing V-shaped chamber for the exit of air from the filter, to the path;
at least one ultraviolet lamp stationary with respect to the filter, each of

the at least one ultraviolet lamps being at least partially within each V-shaped chamber, to
directly and completely illuminate each transverse wall defining a respective V-shaped
chamber;

at least one reflector stationary with respect to the filter, positioned

and configured to reflect ultraviolet light from each ultraviolet lamp toward a respective V-
shaped chamber at a plurality of angles, to completely illuminate each transverse wall

defining the V-shaped chamber. _
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generator to control operation of the ozone generator. 80. The
decont am nati on device of claim 76, further conprising: at |east one
prefilter positioned along the path, upstreamof the filt &8 Nosudar2d9at air
flows through the at |east one prefilter prior to flow ng through the
filter, during operation. 81. The air decontam nation device of claim 76,
wherei n: the housing has an external wall defining at | east one air sanpling
port through the wall, to provide comunication froman exterior of the
housing to the path, to draw air fromthe exterior of the housing, through
the port, to the path. 82. The decontam nation device of claim@81, further
conprising at |east 5--0one - : L0 j it hin the
at | east one air sgﬁbliEgéng%?kﬁﬁﬁh%ﬁﬁggﬁégptagﬁlg#ﬁ@Fhﬁgﬁkﬁ%Qﬁ%E%ing; and
at | east otwvrsteaincdikretfdtecol | ector received within the at | east one port,

to collect particles in the air external to the housing. 83. The air

decont am nation devizge offhg€hiptidbof@aminalien @vite of t8ini 76, fudther cofipvigig:at | east

99. 99 percent of parti cl asSedt ofe dzolegetdradl Zeximdtd thagditepper ati on. 84. The air

decont am nati on devige of claim 76, wherein: .the filter conpr.ises

ul traviol et transl ugént t 8 ge.aqoptah'g\g?lo 'Cﬁiofdﬂ'@b;cénk“ﬁtﬁ?r rE’Eﬁ'n%levi ce of
claim84, wherein: the filter conprises fiberglass, 86. A nethod of
operating a decont ani nat FORZUS %C]??rrpr%'mat?&? theahpietsi ng:  decont ami nati ng
an interior of the decont'8RFHECEERONRINEOUPER 9 115ANEASt 99 99°P8r support ed
wi thin the decontam nation device, at least in part, by generating ozone
Wi t hi n t hedensiateetoLRatrp 2881k Phibe 9291509 8FaRigh t he device; and 36/1 18
Novenber 2006 decoffPani h38 FergnieREaHAIRVISS OESEEIS: MRE CABPERNSEr at ed ozone
out of the device, into the room_ exposing the roomto the ozone; and
decontami nating an ext eratéaskeiefraidergositionsd @lopg e dpsteamdéiiece, by the

ozone exh i : an | i f claim 27,
e Cgmn%ir I&gﬁh'r’ldgaft%’r’f@ﬁs fhRRGM tH8 Gt 1ed Ond BRI BB Ry tHBVGIFRe O Clalm
filter, during operation.

81.  The air decontamination device of claim 786, wherein:
the housing has an external wall defining at least one air sampling port
through the wall, to provide communication from an exterior of the housing to the path, to draw

air from the exterior of the housing, through the pPort, to the path.

82.  The decontamination device of claim 81, further comprising af least

one of:
at least one sampling tube received within the at least one air

sampling port, to collect air external to the housing; and

at least one particulate collector received within the at least one port,
to collect particles in the air external to the housing.

83. The air decontamination device of claim 76, wherein:
the filter removes at least 99.99 percent of particles of 0.1 micron size

during operation.
84. The air decontamination device of claim 76, wherein:

the filter comprises uitraviolet transiucent material.
85. The air decontamination device of claim 84, wherein:

the filter comprises fiberglass.
86. A method of operating a decontamination device in a room,

comprising:
decontaminating an interior of the decontamination device, including
a fitter supported within the decontamination device, at least in part, by generating ozone

within the device and passing the ozone through the device; and
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at | east one reflector upstream of each ultraviolet lanp, to reflect
ultraviolet radiation emtted by each ultraviolet |anp, onto each transverse
wal | of the respective V-shaped chanber. 36/2 18 November 2006

decontaminating the room by exhausting the generated ozone out of the
device, into the room, exposing the room to the ozone; and

decontaminating an exterior surface of the decontamination device, by
the ozone exhausted into the room.

87. The decontamination device of claim 27, further comprising:

at least one reflector upstream of each ultraviolet lamp, to reflect
ultraviolet radiation emitted by each ultraviolet lamp, onto each transverse wall of the
respective V-shaped chamber.
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