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WD 2004/ 021811 PCT/ US2003/ 028099 MULTI PLE HAZARD
PROTECTI ON ARTI CLES AND METHODS FOR MAKI NG THEM

WEROSS2 REFERENCES TO RELATED APPLI CATI ONS 5 [ 0RO S0n3/628099
application is a continuation-in-part of pending
application serial nunber 10/238,160, filed Septenber
9, 2002, entitled "Lightwei ght Radiati on Protective
Arti cl esvATETIFHED WA ZARIVFROTECTIONARIICEES

itself a continuation-in-part of application serial

nunber 09/ 94AND METHODS\FOR!MAKINGITHEM t | ed
"Li ght wei ght Radi ation Protective G@Grnents," and

i ssued as U.S. Patent No. 6,459,091 Bl on October 1,
2002, which was _a 10 continuation-jn-

appl i cat i 6RQIPRHFEREMECES 36 &EBAgﬁP A? PLE(EIAHQM%er

[00@ 1?1%? apgl?é%h If@%ﬁﬁ&%@fg% ﬁ%@b&k%gﬂplggaggﬁga%ﬁumber

10/23 87166¢ ﬁRaﬁ Seﬁﬁﬁiber b| H0@, extitlEdELigiviigh(RadiginRroteotive Articles And

S invention, tes to articles,. incluydi . .
Me&’&ﬁ?f Makag EW(E,}SW 'ﬁg 1§ 3¢ a%*‘P'é%’lé‘M“‘Rﬁﬁ‘#ﬁP&g‘k?“O“ serial
nun¥e? ¥0/480,88 PLREY A%%ué}%' 9601, l:ﬁtftfedt"il'igﬁ&z ghmachgtm{ BStective

such as radiatio chem cal's, bi ol0gi c agent s
Ganmeents|"” qpddgsued as H§ Satent Noebd 45910%1)3& oevﬁimhemé n2Q02, whieh was a

confifagiofnean g PRS0 St RETERT L2000 iy B SR rfos
entiﬂeai“ﬁi N\E{ t RuApdtioni FrSteBiie @ﬂnﬁh@p’%uu@s%ed BAGKGRGNDNo.

NTI ON 20 [0003] There are neny types of

GZ%Q&WFMQS,M%h can cause serious injury or even

deat h. These hazards include radi ati on, corrosive or

toxi ¢ chem cal s, i nFERID m:srmEcpNv@jwlabN agents, netal

SNOJ ectiles, such as bullets or shrapnel .and fire.
[000]i | Ehaprgsens inveptigr ralaiesiogsticless inclysing fabristusomppunds and film

I

layép?rg 3{}301} éz{n 9%}8'?{8? %?ﬁ%dﬁggggll lgt? Qﬁr}pﬁr ecg 'h%{dtrgérj Irmtlch £ radiation,
chefifidalsy biol@gical iapentsidhergl ﬂrbﬁctﬂepixﬁhﬁler Id $ome Gﬂxboﬂl&[entst iletfabrics

attacks on the, 25 Wrld Trade Cente [0004{%5 l\‘ﬁ@)i g

m e hazard

AandtfH@s ﬁéﬁl&rmgseps@éamemy ugpddy Pf uge SETHSHEY

proteBf é.rﬁl%gg&‘?or%eﬁ?&ssci gggﬁa peiti | ear power plants,

nucl ear process ts, nucl ear plean-gp
b1 of ogi cal | aborh GKEROUNGHF AEELBVERFSH: ue h of

(00D " Phrd ki Hitny BbPOFIEBIE ey WAEA o éaase@eﬁbu@l:gmy@men

[ocation. In tthé case of nucl ar radiation
deathe t Thest hazardsfinclugeradidtios, comosive or mmchqnugais dsfegtious biological

ageé%{#l'ét\éggrggg)gleggsg% he ﬁ%tgg{ tnﬁﬁr riatxﬁearnly%lf these hazards
veBbérBRIWI R yadrs it h§d BBcbAE more ifiRnf ﬁidﬂﬁﬁﬁzum protect against them in

2004/ 021811 PCT/ 'US2003/ 028099
light of recent terrorist activities, including the September 11, 2001 terrorist attacks on the

World Trade Center.

[0004] Many of the hazards faced today used to be thought of as localized to sites such as
nuclear power plants, nuclear fuel processing plants, nuclear clean-up sites, x-ray scanners,
chemical refineries and biological laboratories. Nonetheless, the growth of terrorism has
extended these hazards to virtually any location. In the case of nuclear radiation, the
detonation of a portable nuclear bomb, such as a "dirty bomb" incorporating nuclear waste

material, could spread deadly radiation throughout a metropolitan area. Similarly, the release
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of infectious biological agents is no | onger confined
to biological research | aboratories, but could occur
wa@ngobersel t hat a terrori st chooses to rel ease BOTNS2003/028099
i nfectious biological agents. [0005] In addition to
of iﬂfae@ﬁi&ﬂ%ﬁlgﬁi@?ﬂlg@% iP5 Er dohfiffed B bR5b£BAIREsRRR MM atories, but
over a nuc arger area, there 1s also a need to
coutd oacht ammdiesd thapa tredst chgeses $d rebaabe syshanfestinas badlogical agents.
hazards. For 5 exanple, while one can obviously

[0063)t | T RRAtPONNETHebfhg RAFBIESagalnsBlife WhrefBhinp BMRITdPbRR h much larger
the advent of terrorismneans that it i S now possible

area, ltizere thedadl 3yndsiddp sighudaneayslygietestoshingiganltiple typesi of hazards. For

d h | | gl
ol 0 0 RS RESEY  gP 5,
advé@adlterrdrisal AghthatdgRmow pifssiblehhatldegily blologicat ar cliemical agents

| aboratory, the explosion b){ aterrorist.of a "dirty
coulshpgorel atdhgsame nuglear pawenplangy Pimijastys while ang iries ¢y protect

B e
explosionl by censiistasfiartdirtysonid'steapsuet iadativratotyyqoakl infroduce serious

hazards. [00061 What is needed today,is a 0 . .
radigfipi bezaidst 805@3%6@@@8%»9 gebRIS P ARBLS ghfective protection by
simggﬁdoﬁﬁiﬁeﬁ‘ééa%%@st byaRabIRty e 6Rhekards! N the past, for

anpl e,

rments have been created to provide

otgction agajnst a specific threat. In the,case. of .
100f&j5; S¥hab i heetel @4 it Keqtyeh i seoRpmIGHILY PRRYide protection
agaftist RIple fyPedbf NS, hite piat, Tritxambles gireals Ha®élbédn c@éuted to

through the creation of radi opaque protective
proyide protection Pgpinstad ppcificiersat. dath iation these have been a

onsi.st ed of stiff ..nateri.al u , .
nurfiRR Bt haett asfmikels it By T Birma 4fide 5t fad b hrough the creation
of radiBpR|uR pRbtectbleQfalehrts. BpfliadliyDthesévsaivphqfe gatmeé@adonsisted of a stiff

i npregnat ed radi opaque garnents can be found in

mategal, syrl as rubber, impresnatedby leads some gtheneavy amatal which is capable of

o . o3 s P AqBadictpgREE bl O
Hollin@’s U, Patent\No. 3,052)35, Whittakken’s G118 Patem Nes 3,883,749 dzegudlon’s
erials are incorporated into

U S Baient Mk 08, 1 Vih bt No. 23601 Eand sril’s Jhs dralst No.
S,OHB &47.Pal 6@kr ORes %&%&S@&at&gﬁ%ém%Pﬁé@ﬁ? % lﬁeﬁ@ﬁﬁns, such

gdrnments created to address the spe t” of
as imShah's US. Baemt Noe§,245,195 ambLigabe'sUsS. PatestiNaph £53,6660r
exanpl e, Borgese's U S. Patent No. 4,989,266 25 and

P 8t gk B A

profeatites ek asibwibdtopradirapoelp riov iexample,Borgesets 4.8 oPasent Nis 4989,266
t QxJ ] | f h i cal
andliapet bR BSRAENP 2 T EERR o Pt OB e ypstene

internet. These chem cal protective fabrics include

[0008]) y Additionaldy,ffaliriashigye beenrdexelopydrioprovdde reyistapee o corrosive or toxic

el SRR S IR0 o

intdrfigti Mhese dhetnicat praentive Esbrios Brhidepolyethiybene fibrius, such as DuPont's
Kinber|y Aark's . HazardGard |(r nd_m croporous-film

Ty k& gobyREnY, egmsa@cwﬁpb@fmbb&ﬁ%n@ﬁéﬁﬁi‘w@s

Profhield®, plastic laminate fabrics such as DuPont's TyChem® or Kimberly Clark's

HazardGard I® and microporous-film based fabrics such as DuPont's NexGen® or Kappler's
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WD 2004/ 021811 PCT/ US2003/ 028099 Proshield 2(r).
These chem cal protective fabrics typically provide
w@e@ieztsion agai nst  bi ol ogi cal agents al so. [BOD9$2003/028099

Wil e these prior art fabrics, conpounds and garnents
Prosﬂifefﬂé@.p ﬂﬂE&CJh'eQﬁha‘i‘gt%‘t&ﬁbc Fabfics ﬁg‘?&a’lls' Infovilld Frdle2tibh 8ainst

are designed to address, they ve a nunber of
biolafiiczhdgants elg®s. For 5 exanple, while the lead filled

prior art garnments provide a good neasure of

[ooopLotveﬁmé @Rseredriast fabridiScdifpdiinds aed gL fehts@fffef pritettion Bgainst the
these prior art garnents are often heavy, stiff,

specifibregistheasrg degigned to address, éhey have 8 aughereflisadyantages. For
f . | . i i . .
exanfih SR e oFoe i B AR oS o584 Hepal B ppcgfon againt

the hansaful kffetts oftadiiation) feseapridr uitlgarmes areafilenthedy, stiff, expensive and
carel essly di sposed of. Also, there are sterilization

 bulkynAs gueh Neesreampsntiare oBemuncomigrtale quabhersopegnd estrictive.

Moré@fé},%aﬂ? Bf 96&&@?% A’ktbﬁic%smwe_sma? S Eod NMIe@ ery carefully and
typica ul Ky, P d

y too expensive and toxic to di'spose
cannof baéarelesstyndisposed of [ AGbOthetsi are btarilizgtionlaed ide¢dnéamipatoonf issues

.. vests .and bopb.suits of the prior art tend to Jhave
with 5S¢ ridEan Faistipip PefvesadRett betRk ek BREhyp Rl g8 syt
expe\iﬁ%ﬁn&f@ci@Msﬁdé bfaffd@adtfuse0 unconfortable to wear
when it is hot that the user will choose to forego

0B} S P QB A Y S8R B poor
heat @'is‘égﬁt{@{% ertics. Théselballyt ot ves@tand BSmb sMiefancbe so uncomfortable
soldier's body heat is allowed to build up inside a

to wpar/when ipisdwot that the user widlghoase to forege projetignesathgr than gisk becoming

o B 8 RS il T S opicaions
Whehhi sg)ldiélﬁsvl_ﬁ?ly"ﬂe@ﬁl‘s allowedfolbuld upiihsidah bolletiphadf vestlot bemb suit, the
to be easily

1 ] | ocated by an eneny's thermal |magi n,%,
soldiss itk bR 2 high sorotiect dieal SEnasurr vt OfBeT 3roRs QfHNOEPIdIErs body
| ek (b 05 . £ - .
ol S iy B! TSI RSO b oty
located bhytaneneiny's tharmabimapienequipraent s Fgnthe salee of siifidval fn a high

tech{lwg}ggg\b!gl#@%l@ xl\l;gs l%gtg ﬁ)glfﬁegg% 1erhg %‘;ﬁsg)a%ﬁ}rqg? rgt idij)Sa tilir&ngggut his or her

bod}ﬁﬁfﬁl@fé‘)yﬁﬁv@ﬂ?&féﬁt"hﬁt@. afdpzerds. For exanple, the :
prior art radiation protective garnments will probably

oo 1558V e BAPE Bl A5l RS pl o

hazAi@Wwilt e ﬂféffé@ﬁilé(’%a'hﬁt §therRizads! 86t etanfple, thepHdrartTabiien
OF THE | NVENTI [00121 The present invention is )
protefitive gammientewill probakly not beo¢ffsting int stppping buliats. Gonwersely, the prior

| ayers. .whjch..ca Lot ect ' . el S,
o e S RS o NRly CH i A
nmetal projectiles and fire hazards. In sone
enbodi nents, the fabrics and { 'tﬁmesent 30
i nvention are H%Egmggﬂg “Wth mul tiple
[001*2?2 affd REShEimvERbrAL direUBETd £ficIBE Fcludthg $bPRS AftPfilm layers, which
pfoperties. In other enbodi nents, the protective
can pmbect againstimultipledazdyds, inndaling radiation, chemical, biological agents, metal
projectiles and fire hazards. In some embodiments, the fabrics and films of the present
invention are used to produce garments with multiple hazard protection and superior heat

dissipating properties. In other embodiments, the protective fabric or film can be used to
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3 WO 2004/ 021811 PCT/ US2003/ 028099 produce a poncho,
protective tent, nuclear detection probe, wall paper,
whomg@sidi ng, roofing naterial, conposite hoRPCEUS2003/028099
foundation or a liner for a commercial aircraft cabin,
S I
prodit §Bbihor FRNREp (o Mol (Hlelbh PRVl BBe houe Sl roofing
matcra!h, doenpiositoquse foundatiort ar adinsa fcma commﬁmual mg:rdhdabm airport

w de, vari ety of 5 3
scanpbh forkt igadiafion BRERYE oL EUTEIBARE malefiars ok dhenressy
mveml&h B4h B ihastpafatedintold AR GF b&ﬁm@&h@ apled t6 uemdasanety of
barium bisnuth, tungsten or their corrpounds wth a
surfagdder ed  pol yner, pelletized polymer or liquid
sol ution, emnulsion or suspension of a polynmer in
[0013p] V& i’ddlafon\lpﬁbteéchTd?ommhcy isprefonplycdvact Bymixisg ¥ rddéation

se| ect ed froma br pad ran(%e of 10 plastics ingludin
protegitve saateria nﬁupbas P%nunp)chl B tHagHen %éh%?ﬁwungww thiqwdered

fapol
polyfily bGrzc b BoiHlcr Ut i FNbn, SRl syfiifion oLs polymer n
solvalitcbr watere She lpoljﬁll&r mayaazﬂwattagmu;iy be sdedtedfrpml aproad mnge of
m Xt u i s, then. preferab conbi ned wi.th e or re .

plasfgsyaplading; b 9F 1Eq B PabUesl DR, Reyypms e pofSayd ghiSRAE, polyviny

HBPB&GHI%:@ Bl th%@ &ﬁﬂ@;& Git, ¥hilené Ui fét‘éta@ééxﬂ olyester. Th
aleo pr ot ect i on. P gg 1 3’ }nt hé rgdflopaaue pol yre rb yester. The
radmtmmetemve:miymend: amxtnmletheo praferably combinsdavith one or more layers
£6 ommerci al ly avail abl e fabrics which provide
0 tection against hazardous chem cals, biol ogical
agents, nmetal projectiles or fire. The comercially

IOObN ai Othbr typesef hazardiprotecting cap dhepdetopmbinedivith the gadsas@n protection.

For By e radioptie bl s ROl S b orHiore
conﬁi&&h]lﬁhwﬂa(d&ﬂe fﬂbtﬂ%@lﬁcﬂ ﬁtﬁbﬂébﬁ)té@bﬁla@&nﬁmdsus chemicals,

DuPont” s 20 { mr) Ki nberly d.ark's Haz?rdGard
biolpgiel agpmts.mefa mmﬂcﬂeﬁ At ﬁwse’lalefca@meégalbu%‘ﬁl alle faygiss prolude

N

ClatkfsK leerparl® abKapplers Rrbshield®y pplastic' Ismifmtd fabiics)such as DuPont's

Nonmex(r .[0015] Al ter I,V a film . capab of
YGRS o Kigni i Gt s 1 icadhasons Kiohgeg Ffos such as
Dutftnft REkGéi® 88 RAbSterd PioshiOl 287 LatboR SFHCRE bdrhyfsit ibrio@such as

l"am nated or ot rvmsea ereé toa25ra ation ,
Blugliep Gt H'y SafatdgaMtandrardrhidrfalaricstsheh o PuRont's Knvlm@ iooNomex®.

This additional filmcan be forned froma variety of

I'y r . . :

[00fp§g| y%ﬁ @ E ﬁlglo%ﬁﬁlgﬁﬁgn AL %‘%Fégﬁlé‘? BShinst hazardous chemicals,
biolpgicait gbmaf firear medtal\prajeetilésieah beddminpted kaptherwise adhered to a

radiBoR BROLSFES TAbriE O B O LRV i d iSRS oAl i Ci be
forrhé fr6h 'y vaPi% otqi &ﬁim&gnal's?’(%u&?w lerfe) pblypfopylene,

copper, ver um num gol'd, berylTium tun sten,
polymetheass, neqprmd polytqtraﬂuoroethylene (Teflon®), Kapton™, Mylar“‘ or

ol

combinations thereof.

[0016] Where heat, humidity or a soldier's thermal signature is a concern, heat dissipating
compounds, such as copper, silver, aluminum gold, beryllium, tungsten, magnesium, calcium,

carbon, molybdenum, and/or zinc, can be added to the radiation protective polymeric mixture
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car bon, nolybdenum and/or zinc, can be added to the
radi ati on protective polyneric mxture 4 WO
wQod4ndR1B11 PCT/ US2003/ 028099 before it is appt/usmos/as099
one or nore |layers of fabric. Alternatively, a
. : , . J
ol oo A or i BB ) Dty B8, it
dis§ipitiandayer @b $pethdlyreaetitat andradherod tathe vadiatig protective fabric.
either alone or in conmbination wth other |ayers
(0009} 9 The p¥PdHoRFIrbitctivetaBRE, ietBer dlGiRtordh 86mpbinalisrgvith @dier layers
be incorporated into a bullet proaof vest or 5 bonb
(e.suthemicpllyipreestive, beat (dissipgting)f capdstiBeospRyatsd ipto hullgt prpef vest or
const r4ct. i [ A n i .
w355 b TR0 B SIS BAGREA G famid anc
polpétiiend fabric layepdhich arddewnabgdthicoTowdd radiatidyoprbtestion to such a
a radiation protective, fabric |ayer _cqn be sgvvn
buls prgst Hess or bymkisi« EAiaI0n PratiyF S2HTs 154 Ch be Sewn between or
I . . N . . _
USRSl oy P B BBl
proltetion edri algo béanparted byrsewveng inve ldmihatinghemicah protéctive films with the

aram g and/ o ol hyl e bul | et proof fabrics. [0018]
araggélﬁ@ﬁgqqﬂqy%ﬁylgpq %@i#@%&%‘%‘ﬁ% fire retardant
fabrics, such as the aram d Nonex(r) or Kevlar(r)

[0018Dr Usingmimilaxprindiplekrowmn fireretardant dabmiss.fuch a4 the afaneid Nomex®
or gglgllfuﬁ fa@rggs? {3{08{1% d @bﬁgox}tgéaiggat%fctglgl g%cgﬁzlﬁ{%é ?Hl& proof, radiation

proféctivt, RAEMNALLY 384idthve] B RIgieally resisi®e Bid?6ENat didvipatinigofabric layers of
either by sewing or lamnating to create a garnent .
theyireseht ipventionieithesbypsaying of lBmizaliaE e ereatgrdganBentsviyeh provides

l.ife thr.eateni g .
proiorPn sptipsty Y 8PS e atdfie BpAPAL K Uoh St can
chdthdteriieRlaga "ohiveRel" Pr&saiie danuan! Tha priacipleabs thelpeesent invention can
aBpI ied to a broad range of other articles

£

alsg gpml'md tp @ daead mg%pﬁqhermgs,, mcquéqgeglr i gltl';oga:@,%%iqugﬂ gownns,

I riit-i: i ’.' » i .
o5y SR O, 00 ol A R s s,
envéldepapathes| waktpaper,dingratiywatiphmmse siditigsglsoust foumdations, radiation

foundati ong, radiation, k20 pr.gbes, etc. In.addition, .
prabieniep L adfion Srpasharent i(ema v boiamiopais ualies, sucha andmprognated
ey@hibliRaR Yo akachedq¥ Br Hebflofated HithinQh@plotécifl ghitheds of the present

Incorporated wthin the protective garnents of the
inyentierent i nventi on. BRI EF DESCRI PTI ON OF THE DRAW NGS

[0019] FIG 1 shows a full body suit capable of
protecting its user against one or nore life 25

t hr eat eni ng hagRIEE DESTKAPTION OF PHEDRA WANGS

cross-section of a conposite fabric having a central

(00381 y FRIE. I shews a full bodyisuitioepadle of protesting Keiliser pgajnst one or more life
mjgrtot.ecéi ve.material. [0021] FIG 3 shows a
PEuae %%af‘ilsc')n of a two layer radiation protective
conposite fabric which illustrates how the fabri
(06201 ekG. B show? GEshrasAtion 9t a CPRRBPSiLs PP PayR S Fenural

with multiple forms of radiation protective material.

pgl%er layer

[0021] FIG. 3 shows a cross-section of a two layer radiation protective composite fabric

which illustrates how the fabric can be made both breathable and radiation protective.

[0022] FIG. 4 shows a cross-section of a multiple layer radiation protective article which
provides enhanced radiation protection.



10

15

20

25

30 [00221 FIG 4 shows a cross-section of a nmultiple
| ayer radiation protective article which provides
wenédvanemsdl r adi ati on protection. 5 WO 2004/ 0218@dT1/US2003/028099
PCT/ US2003/ 028099 [00231 FI G 5A shows the front view
[005’13 RIS AIshGWE B2 MR o Fhed?éad hstoh cAshblé &f ;%@Eti%g its user against
adainst one or nore life threatening hazards. [00241
onefdr @Gors Bfesthoatening hazandsvi ew of the medi cal apron of
FIG B5A [00251 FIG 6 shows a two piece suit capable

[0024] PFIS.SH dhod the Pead YRIw QAL MelicaNProw of RIGeshife 5
t hr eat eni ng hazards. [00261 FI G shows a

0SS§y, [ . jat ] i .
00832 SRR ha ATl At el ong o e i
thrdab@ingrtaseds. i nvention. [00271 FIG 8 shows a wall

cross-section which incorporates radi ati on protective

[OOQﬁt eFiCﬂlﬁsth'g alclSss REQRAYS al (AU RBtectiv drR4findotfaratihg the
Shows n

a foundation cross-section which incCorporates
radiation protextivepnmaterials ofahe pmtent investioof t he present
invention. [00291 FIG 10 is a perspective view of a

[00BFODRIOME hBwk AGRUIPEORL RetibrPWhidh iROrHR AELBHIak6n protective materials
materials of the present invention. [00301 FIG 11

of thé\presend invenen.sect i on of a six layer fabric which
provides nmultiple forns of 15 hazard protection.

[00R)03£IG. R showh 2 fotiiation cldh-betion whivh in@sporates ¢adiation protective
I ncorporates radiation protective filnms or other
maigrials o€ thenseseabinvertioss t he present invention. [00321
FIG 13 shows a preferred process for formng a
[0C2$ydi BIG.0D ipa pespédtive viewbof £probe whivhiinconpadretes sddidtion protective
appl ying a liquid polymer incorporating a radiation
malgrigls of the\psesent BVeBIONhet ween 20 two sheets. [0033]
FIG 14 is an enhanced version of the process shown in
[00B0]G. FIGR Mishotws arceassasctiun ofaditk layerrfatirichwizigh grovidsaseauliipln forms of
| ayer. t[i00341 FIG 15 shows a second process for
haZP-Bi?Hﬁ’ g1 r adi ati on protective fabric or other

material by applying a |iquid polynmer incorporating a
[003Ei EIG.o2 shows edwiloieproef st which itoprperatesrgdiation mpé@%lysa films or

th 00351.. FI .16 ows an.enhﬁmced version of the
othgr protectveiapres 9L fhepresen AnVehliohy - cates  an addi ti onal
hazard protection |ayer. [00361 FIG 17 shows a

) an .
(0033 a @l Jshows apreforred progess fof farmiag ajradiatiomprotactivg fabric or other
maIe%%y ggplying a liquid polymer incorporating a radiation protective material between
two sheets.

[0033] FIG. 14 is an enhanced version of the process shown in FIG. 13 which creates an

additional hazard protection layer.

[0034] FIG. 15 shows a second process for forming a radiation protective fabric or other
material by applying a liquid polymer incorporating a radiation protective material between
two sheets.

[0035] FIG. 16 shows an enhanced version of the process shown in FIG. 15 which creates

an additional hazard protection layer.

[0036] FIG. 17 shows an expanded process for creating a fabric with multiple forms of
hazard protection.
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hazard protection. 6 WO 2004/ 021811 PCT/ US2003/ 028099
[0037] FIG 18 shows a preferred process for producing
wa@2@aloyiser fil mincorporating radiation proteedT/v82003/028099
materials. [0038] FIG 19 shows an alternative process

[ r ;
to03 1 P8 heles £pifyrkdiroqdst B pRERRREIdI il AR InRbipBRing
radimiﬂxﬁproedtwemueualsof the FIG 19 process which creates

a film having nmultiple hazard protective properties.

(0038 TAHTGEPY Rswd A Altehdtive f?dﬂ%sé foVprétiuehig k@R fherfflife indorporating

shows a full body suit 10 which is constructed from
radiptoroprdteptive materialg. f abri cs 10 of the present
i nvention. To provide conplete surface protection, the

[003‘9q| | FIGn Ay showd anléhhahead vérsigd 6f the FGy1 Dygrocess vri¢h @edtes a film
junpsuit which covers every portion of the human body.
havipg sayltiple hgzasd profective propgrtidse used around the hand and
foot areas to help insure a tight fit. Alternatively,
t he gl oves 16, booties 18 and hood 20 can be separate

| M _ f _ .
02, e g R A,
[0040]! LFIED 1506w3 2 £l 6684y $ift MAThiER M chBbuci R0 AmE 8 Phtedting fabrics

a zipper flap 28 to"allow the user to easily enter
of ﬂiaprbsebbmyemmm Tooprofide 40inplete sunfacp prosestionythe Sull body sgrt 10 should

o Pt PR Py S s bl P, o
ban&@YE2, 18ic8h He 8<bdRsifd e hidEiRdooateds ta hielpvihdulre 5@1 t.
rivets 26, in order to allowthe user to fli p t

Altesndtively, the glovesr16, braties 18 endiheast 2heanbe) sgparpiedieoge which overlap

c
wiaf 88T b 5P G 1 7Y% o SR sEts o B° TS Ruef pki 10 can
alsotii€lu@yRockhind|16op? fhasehérs of abimet N2y Alossthe asel tokasily enter the
simlar radiation protective glass. [0042] FIG 2
full bpdyeniblGr oss- section of a conposite fabric 50 with an
internmedi ate radi ation protective polyneric |ayer 60
[0041]at Acanspaeent speistield 2utiepfefirhbll (imyudbdiwulnﬂle FhlGbody guit 10 to
provi de 25 radl %@ E_?prot ection,

G .
provig pesteckion & the LFIRYERISRSS, B’& ﬁé& 44a<39é*fd fohinged, such as
w1ﬂ’£€drﬁ%§n{e%°iadé g:?&de% aqfome REQLS ?ﬁz‘s e sH?éId?ﬂ aﬁ nddowB4.

tion to polyners , sandw ched
Altéreatively thevaye Ipagtestionadan balarstand caiormtd@mcemcb as sifetscglassms (not

The . out si. efarlcor ot h er 3 6.1S
shopR ABrRaRYige paciation paStgr iy s e3F Ehigld P ety nehmmgrates lgad or
sim1& BN 6 proRRtiveBlak¢ fabric, such as pol ypropyl ene,

pol yethyl ene aram d fabric, rayon or any m xture of

o0k S, e SRl o 34t oL SO Al i
protective polymeric layer 60 that can be used for the full body suit of FIG. 1 to provide
radiation protection. In the FIG. 2 illustration, the intermediate polymeric layer 60, which
includes radiation protective materials 62, 64, 66, 68 in addition to polymers 52, is
sandwiched between two layers of fabric or other material 34, 36. The outside fabric or other
material 34, 36 is preferably flat and pliable. It can be, for example, a non-woven, polymeric
fabric, such as polypropylene, polyethylene, aramid fabric, rayon or any mixture of these.
Alternatively, the outside fabric or other material can be a woven fabric, such as cloth, or can

be another flat, pliable material, such as paper or film.
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be another flat, pliable material, such as paper or
film 7 WD 2004/021811 PCT/ US2003/ 028099 [00431 For

WO b@4za8iat i on protective materials, barium suPdBUS2003/028099
tungsten and bismuth are preferred choices for the

(Y nﬁ}tmé ﬁ‘g%%h%?%gﬁ%%?ﬁenﬁé bgﬁm%gﬁg 'S Ségtén%ﬁ bidnfth are

A wel expensi ve
prefeiied b}aoieesffem pkﬂemw&mbh bbeansy, dscorﬁpdneﬂ withdéad] fop axample, they

rotective terials can al sqQ be, used, incl udi
are Bghterigvaleh KeteXpansyEanciave SfRE knEwR heaih Bazag #ﬁpg?fhasfadlatwn

prot(e@tu% matBR41s ¢ N85 B& g&ﬁ includRGSHRArEMIMAHRE S0, (lﬁn‘&m other barium
tungsten carbide and tungsten oxide), bisnut

componpdsi(ags batinmt chlaride), ttmgsmhwmwowpblimes tungsten nmbnie and tungsten

O T Y T R —
DiatR¢bASNERmIndaaf. USPOEIa bSeWcdifed b]bhﬁlﬂatldhqmd@r @eitddename

bor on oxi de, boron salts, other horon onpounds,

HYBAQHETP‘D“ACWM Sashyredrason hass agédmwm@yﬂe Gomn s#ts, other boron

confsbi, AL PRG0Sl BT e S,

Ethiodi¥ed @il lobenkafliczzadd, QodarmicoAeid) ]bb&tamid:Ac‘idj ddipamide, Iodixanol,
0- | odohi ppurat e Sodi um . | odopht ha) ei n

Todipesi Oy odbaiphionishgdesradohipparatq Siss, lodpriykaleia Sodivm,

I .
ot ORI OB, i ASESDR ), s i
Iopdinoldlophamydmb Ioplgmpsicniaid, Ibprotmideq dMopronic iAdid, IIazp:ydol Sopydone,

gt A S 48 i A ot 1 oM B Bppizonc

Megﬁgﬁ DAtz ?mhﬁbcfa‘? K6difif, MetARRAD W{étﬂgdlb Ac1d Phenobutiodil,

ein Sodium Propryliodone, Sodium
PhehtetiotheleirSadien, Bopoyliodohe, Sodmm:ﬂ;odomhﬂmmm Sydothelotin dcid,

Tr at e .Sodi um se r.adio ue mat
ThogtgbE AR EEane Towenaitg SPracy T RePeare melgint can B¢ pufthased from
a vaﬁﬁWEh@ﬁuca% WPl P Sorfhanika! su%ﬁ la® Pishér Scientific) P.BOBo% 3829, Norcross,
Norcross, Georgia 3 091 eIePhone 1- 800- 766- 7000)

Geosgid 30091 Gﬁémh@at 1808 %067 7009)0\ deglx Chersival Gompanyy Bk &ox 2060,

N A e L T

Missoi963 mE(T%Qin&ne 1800132313010} ETdétsthinAliObesC protustion against
radi ati on, smaller particle sizes of theradlatlon

radigtion, émallvrepm@e sizes f the radfatien PEQIeNHvempterials; such asgulmicron sizes,
are gteg%r? 4.1 neDRRGE, r}ﬁé cbﬁ%f ?gﬁg&:ﬁ%ﬁfcb %&aﬂ Wiz B3rtcIMd must be

Sl ze es mu agaf nst the
welglmgaﬁtscmeofnpbhmaaddthct adidifionat ploesctiom mcheThdse of skill in the
hose of skill in the 25 art w | readlléreco mze

art vl e aseommies et ersAdieten P’\S’Efcﬂ’é? ategpls incorporating the same

b d
meéaﬁfcgﬁgﬁangea%féﬁa\ﬁféﬂw ones th&éde F88441 In the

roogdle. Frdse Sadfefpnroiedys bon Bprig P oEFIR dhthsadigifhprgtective

ma@ﬂhlx AR drtbeld¥d Ml £pSPmerid ﬁuﬂq}eme It polykiéHcamiXfure 60 preferably
preferably includeS a polynmer 52, one or nore

mcludca & pPlymay53: enst dryeorgradiation) psotgctivegnaterials 62,6456, GSrand one or
mot® additives. The polymer 52 may be selected from a broad range of plastics including,

but not limited to, polyurethane, polyamide, polyvinyl chloride, polyvinyl alcohol, natural
latex, polyethylene, polypropylene, ethylene vinyl acetate (EVA) and polyester. The
additives are typically chemicals to improve the flexibility, strength, durability or other
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30 nore additives. The polyner 52 may be selected from
a broad range of plastics including, but not |limted

wo eoo4poisyur et hane, pol yam de, pol yvi nyl chl ori BeT/US2003/028099
pol yvi nyl al cohol, natural |atex, polyethylene,

prof ey e Roalcc WP Y ERARFOI TRl Bl g an

apptoppiatevmi folaity land condisténey. Theserngdhivesimigiibe) inyappropeibfeeases,

8. WO 2004/ 021811 PCT/ US2003/ 028099 properties of the.
plagtifirepsiE8u PO EnYEean & -w_éwgeqe YFL PropHlerersly: b emilsifiers,
surﬁbt)ﬁﬁt_g,rs%sﬁ@x%io"i\&geﬁt@ﬂ@@&fn??a%@nt&‘,rﬂr;'iﬂg BrdmXotRdflow enhancers etc. Those

consi stency. These addi tives mght be, in appropriate
skilledde ¢he plastimqirocsissing art§ are Jamiliapwith theosabestion and pse of such additives.

et hyl ene glycol, propylene glycol, etc.), emulsifiers,
[0083)" T ahE PrdportiSsITERSSE 9 hri ABPOlymerl EMBlhhrd ng*&@BIS can vary. Using a

drying pronoters, flow enhancers etc. Those 5 skilled
greater praporppa of radigionpeetestivg raatealawill generallyampartigncatgigadiation

. ecty U 0 h i s . .

R AR o A Bror e Rl o i,
polyri¢ricesiha@idesvitibecome Yrittldsving diied @i eadled amd epily crumiblebpart. The

radi ation protective materials wll general]ly |npar

\ ly lnmpart |
invepiters haye foynd Sromptheiryyesk dhat Pﬁﬁ.50ﬁ®ﬂ%ﬁl‘% epb"gsﬁmiyrmw@ by weight, can
v PSRN A A RRL PRk R IRl ot o
restdfitteedmixture @ohsistirpaf thapolimerr unbl e apart. The 10

inventors have found fromtheir work that over 50% of
e ] . .
o0k, ERHEF ot VO 8o 30 PECABEGE. o an
bodyrsait sl ibyR adidtion SHield Teclinologiest Iief of Méami; Ekiridaf tht freventors

m xture cqnsisting of the, polynmer. [0Q46] For their, .
typicafbirisecs mal erfaaﬂlstrireﬂatmwe%ﬂwre%ﬁ?&eﬁal}tammg

. Ll i . LT ’ .
on R g ol i ROl v
weightpifpalynyeru She @uprent)ynprefecredicrmbinatibn of tadiition peateciive amterials
' d i ni ' 85% b
e e L T M e
. I Qey} I ' . ¢ Ly :
s T T Al A TR DR RO ik mixr
are BthlyEVingl &etats @V A aridyol VTN M Hraduyriertly prefiérrddisutside fabric layers
tungSt en (759, bariumsulfate (20% and bismuth
used o DEMRONTYrare a oy en elotheandeangsowoven fabrie such as PuRont's Tyvek®

| virer i ' . g : f .
and B RIS OE Do ByEhe Thoteh (e e Py iy of FC R abrics
for DEMRON™ BEX the alldatige of dadilg CRémiQEMRANIANb i protéBticiiproperties to

cloth and a non-woven fabric, such as DuPont's
DEMRGIN'S™ radiation Py@ketivprpropdriiesnspun pol yet hyl ene

fabrics. Using the Tyvek(r) and/or TyChen(r) fabrics

r ‘4R IR . .

looglﬂol ogl C a: pr glt%gsct [ on@%F(aggjer ti ggh ? g%BE%Rﬂ%ﬁfSB{_@é&a@%lymenc
layeraidi it stoatedaindiIGe £ ilnctudes spraralityses of fadidiva Protectivee miterials 62, 64,

igvent ors'.. commer ci al r t h - .
66,68, aPsRedRdiptonBIay ALY BTARTATRIC B0 0 PHER B dor Prpmplésa barium
corﬁ[ﬁ{hlnﬂ _@21sa ﬁ@g@t&ggowm 6%, a bixgtiuth tOHApAINALEEnd 68 iodine compound 68.

material s : ,
By using a plurality of different radiation protective material, the radiation protective article

can be more effective in blocking different forms of radiation than a similar article with a
single radiation protective material. For example, some radiation protective materials might

be more effective in blocking beta particles , while others will be more effective in blocking
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66, 68. These radiation protective materials 62, 64,
66, 68 can be, for exanple, a barium conpound 62, a
wo aengskmni1 conpound 64, a bi snmuth conpound 66 aPdT/@82003/028099
i odi ne conpound 68. By using a plurality of different
[
et b, B RIRET b BPYaBlaiBh prolddfiud PRIFLHA theradiaton protective
fabht Or:ktihagnailleﬁﬁbrfehé pfesentrinvehtisg thearticie wilh havea gneaﬂei' ahility to block
tgrtlcle thda single radiation protective material.
both betapadicifsand 23MMATINS. ot i on protective material s m ght
be nore effective in blocking beta particles , while
(0048 e Irsthig regarg eit nmydae@ppexpuaweo ccmsweoth@mg of Bay\@s one of the

red PR PR pIaa B Sih PR PP BN v s Bors Ry, forthe

typé aﬂpmtiWMIQ@dxsassmﬂ@md CWhile, ebatise BRItEpdtdhtid hedlthehazards,
present invention, the article will have a greater

lea@mouldtrspt be agpiséaredmsithe ofheryagiation RPiEstivmmatgaRlsPovAQusly listed,
leaé ggrfé%’]glésg thﬁtsha(/g 3?5 in gbm@é&é&%@&?ﬁgﬁé&%ﬁ ture or in certain

consi as one o 1 on

othpr plastic tfilmeapplitational s for such a hybrid appli catl on, or
even nore generally, for the type of plasticized

008 16| G5y SSRRRL 15 Sl A BARH Bl it o il
haveibedatirabiity amch he faytarsargicad diask oowhere atfelt bodyesuitis beinglused in a

parfiy gl bl Chinniient, p FARIOE PRI VRIBRES bl 11 ofthe type
pre@i%ﬁ&l? \dBscriBbd 84n b p&rfdrited ahd l’éd%till&‘ﬁ%tedm FIQO%9As &Hdwn in
appl ications where it is inpoftant that a radiation

FIqo r3ottm:tnmmdgaormmtetheéa)terscl 1, 1 Raare s¢pargiedhbipa gap y14. To prevent
re,a fu Q

35 L7 oo dh i [T B AYIST R e bl Yo¥el b non-

woPhViabfé) FBEH as d1¥M (haCihdivnD NB&th Of Bfeltive@adiati®il srofebfive ll&&s 110, 112
of the type previously described can be perforated

havghgenspafyeled & ercateipatiems af kales HOFI (8, 120. Ry offsefing the holes 116,

Vv
3 s Ol (Y LEGRASARES X AU ey Wi vt
an éssemiaup straight Iivg:, wiolkl Woc’lkbé byanlehst ohe bf te twotldyess, whilg air,
rous woven oOr non- en fabric, such as claoth (not

wh@h&m?endaéw%‘fbspﬁetl@%wrlbaﬂbm allewsd & pass itreughy er s

110, 112 have been perforated to create patterns of
[0050] ein th¢ Samé V8in, h2GadiByjornprbteetitd matetisle pfuyﬁmsl)ﬂdﬁcnbed or

118, 120 .i.n he WO eets, 110, 112 as shovvn Fl G
alui, SR DBR LIS PGS SHPLR IO GRmER: Ofpterwover with

xﬁéﬁtﬁﬂx‘al %idn)énﬁﬁ)%@hgf‘ Sudp Jg%lom\,qwhfbv% ﬁaﬁpﬁieenéxm{h fa cloth

east onhe e tMD | ayers | e alr, can
garmsntalamirtbumhatbmprmnw metallic lead ightmend '£h¢ namon cprotectlve

maff 3 sab AP e PP v ARl of ST plgttis e B8 1o Bt or
exatiplellatiar epOsHistd g JfQﬁ e sty ihIFDG! B havifg WGPaqudsalities. In

garnment or interwoven h conventional garnent

anomr elterantiveserabodiment, aetﬁomwé Opumrfe@atmmet{sngpure radiation
o Bl o3y B o S84 B 5 SR Bl oo

qudlitie.ect i ve

[0051] FIG. 4 shows a second approach to enhancing radiation protection through a
particular multi-layer construction 80. Each of the layers 81, 82, 83 of this multi-layer
product 80 have different thicknesses. While a layer of one thickness 81 might be capable of

10
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25 material can also be incorporated within a variety

of clear plastics or glass to create, for exanple, a
w@b@an2sye shield 24 of the type shown in FlI G rpAT/iszo0sgeso99

radi opaque qualities. In another alternative

sto HiXEGh 84 ReTH &P@ﬁxe\%%rchmeﬁ:ﬁgt%s?ft o6l ght R WSraBfatiBi b £different

adi at | o.n. pr ot ect | ye materi al s, such as al }Jm num can
wavieehamgteristias 86rtp passright through. tNonethedgss, byskHckingapethe first layer 81

qual.ities. 30 51]. .F 4 shaows I . .
wieRltonah Bve R paieRte shiskhsstoeo HRiSHs & 04 WaRAR AP Hink itteren
typd¥Wfiradidteons regROREY dRAheéid WaBOchdrasidtistits. t Ae a lfiytesr exdiiple, the layers
82, 83 of this multi-]ayer product 80 have different

81, 8% Buniehtbe congtructedwithyJidierent ragiptioppreigeide meteripls. Jior example,

the BB RER:erinafdd bHE R e el mugAARhae Bt found by the

invenitars acprovidstcostseffectivepbiction hgainst atphaind betafpadicldsgue mbt as much
waye characteristjcs 86 .to pass right through. .

ProfReHiRa: pajnskreutiops.p ie II?F%ngeLRP“gﬁB“‘F‘?CPgP agad?%r““g'im“%“?%m’e“mrs

havé fistink! I3 lwﬂhﬂYéHt? pabk &l 6k S ot UrAk RS a&Rtion PRARLVS mAdterials to
greater chance of 'stopping different types o

be mestieffeétore, Suelyabdtansandafr betydliym \fﬁmeni:ghtamg'@megfiowlyd@ye

As.a fur exanpl e layers 5 81. .82 .83 ni.ght ,bgn,
ooyl A0%h byeRetl of rachialfin RO e udlentE . dhhytitatery’So% by
weiglﬁtcﬂ"bbﬁjnfer afi®@ bd 8%A89 T8 providecdinkffstiive protecionhgainet Alpha, beta and

ismuth radiation protective materials have been found |
neutsgn pargicles,rapeaffestive apprpzchwyaidd be s comliine 8 polamerigdast with barium,

o 8 P RS R €15 yBPl e R s byt

compoRhd8d. AR AR in Hiie HEWIIl RBSgnitd)a sietgistioeffect digkt ddbrchchieved
ilms wth tightly packed boron and/or beryllium .
by qomhining éhe ¢ifleteat radiatioppratetive mateialH64 H4np@,t68 as shown in FIG. 2

aeff ' . r I rwl i [ '

w35 b By S0 b R AR, B2 NS W IRl rder o rate

a ratiiadbmptotettipe aftivtd ihueofias diei midmancamaprt of radidtiohpréétion for a

. by weight of polyner and additives. To provide cost

givesr weight apd thickeesgt i on agai nst al pha, beta and neutron
particles, an effective approach would be to conbine a

[0052]] yRIGS. SA, 4BandG showbthat amide vatietysif garmaends can b formedhfrom the

v RTRS S B SR R oo

bod¥ishit 10 8EAURIFPIG.a, BIGSS A for legarple SsowsitRb froft viéw BEa medical
achi eved by conbining the different radiation
apronr biGwhichds ¢rmstmeted froarthe bazard protedive £ilmpandion fabrigsf the present

. wWiih the.use of, |a of different..thickne ,
oo A8 0B bV S L, D 355 2 Bl 13601
the LS ivath DHazfOprotdcti@ filth bof fdbeic! Sheh adtHeqradiatibreprotocting! fabric

amount of radiation_ protection for a given weight and
previppslx dissusseh 0AS tmse jn the e, witl xeadily appepciate; mepke oR kess of the body

' riet I t .

st Sty ARMTRAL OB d R 8 ot prototion
Wrapateuid straps 188 arecconstrudtéednatitixelloter waist poition olf dekyapsati 130 to allow
the %&@?}B%Wféw g;lng Sﬁégqeg :;éa thcsuéér'sfb%rdy.e )'i’%re?el xsfapsa?guvl\l% sttrggs 138 might
advantageously include hook and loop fasteners (not shown) to firmly hold the strap ends 139

together.

[0053] FIG. 5B provides a rear view of the FIG. SA medical apron 130. This rear view
shows how the wrap around straps 138 are crossed in the back so that the ends 139 can meet

11
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apron 130 which is constructed fromthe hazard
protective filnms and/or fabrics of the present

wo nengneison. The illustrated apron 130 covers tPeT/thB®H3/028099
132, upper arnms 134 and neck 136 of 25 the user with a

at FEERAFRARERiEh 120, ThisPflvic:? 25 Sravilitpeody Banecting sirap 140
whidhdﬁaeps the hh@nfﬂttmgl\mgﬂtl)ﬂ’ toakk hsgr' :aweemmt %gm meokand ®P fasteners

of t bod surf e. can be covered s apron 130
(nott ﬁhcavrg béusedde W@a’aplé(\fé?tg‘b?‘ leﬂsb?qu&f the upper
44 {
bocé%I & éc?tﬁiﬁ'or tk‘ﬂ'l oﬁ 1o : Wﬁ@%&d%ﬁa@ggﬁ% Ulg'ln tﬁ@lFfﬁ 3 e‘flg%)t?égﬁ)flian open area
142 i3 16 inf ﬁhB ibhok eftbel nedlcabaprble 13G:sr that dﬂdhcy apriﬂn GMHmewpsdy to the

useih B oF1if 3BR JAZ IR Htn R U AR e iseee B and Stes win

be SkpoRed NHE hdAA, ritRélahiteihe uk&%%&k FOfcoupd?, BItRY IstES batk is at risk,

rear view of the FIG SA nedi cal apron 130. This rear
this/areavl 4% shomid padhedefeopanap around straps 138 are crossed
in the back so that the ends 139 can neet 11 WO

[0034P4/F0G 18 $HovRGRAt U RAFAF DB 2 €ng filmd £ fﬁlﬁrﬁfﬂfof tlfe ﬁrbd%nt invention
apron 130. This rear view also shows upper

carchsnfeEned imde atweypicgesnit L. cﬂnké@p@e@rﬁ@ﬁa\wwsmﬁé 1% jacket 154
tI
and AU 198 cpleth 2 bt B okl THE Wi B prosen
inventiore rfobelb 1 §6 Eashearsedto hald shie jacket dafmltlglftlytdgmnsnbe pants 152. Also,
body co necaq tra é40 to the nedi agl,agr?ﬂ 130. In
a gpgag e ‘Prpé Yigh profgetion againgt tign ot hazardous gases. As
coxhgarw tH‘i‘Eé‘ﬁxﬂfboﬁg §ufi“f§ kﬁ&u’n I@in 1188 38 g‘x&@tsuft{: hko fs"h%vantageous

avron Fits nore easi | user's is area
for tdifitary appdicatiansevhene ﬂetlbxlmjs slmpdedo Fot bJeamplt;@nLaslmt dsy, a soldler

fropnt and sides wll e osed to, the hazard
may G2y YR to et e Bepck 15 B ERAly B njordet fhckedB 6pols whilE haiae the
Jacﬁét lr’j'ﬁl%od ltSB'aﬁd %ﬁ@ﬂ\aﬁé%ﬁﬁ@ 1 n@%y Recdsehicha@nral radlatlon or
FI G ows that the hazard protecting fil
bio aﬂﬁmatbscqmestmmnpcmsent invention 10 can be formed
into a two piece suit 150. This two piece suit

[00SBF| FU@S. P20 ilfuskbtd thdt Mlﬁza&%ﬁote@tﬂik maetald 68the present invention are

constructed. out of the hazard protecting filns and
notilimitedcin their usetulpgss se fabrichandhgarments AFKa| % illustetesa for ggample, how

rad%gl‘%g kﬁgcggje%z{tg}?ali tli}ég'ﬂo}ateg%éo%oﬂtg@dnorm‘%wgﬁ‘ 200 s case, the

a gas nas can be used ovi de

radjutioh@edtectiveagaterivls of the prestntdniventionauct aibasingesidfate, imgsten or
conpared wiith the full body suif 10 ,shown in

‘bispithy camybe pixedavidhthe gypem commonkused i drywall then inserted 122

be@&ﬁﬁfd%y&@%kbﬂﬁﬁéﬁﬂhm%e flexibility is needed. For

on a a sol d| er may only want to

ol 185, g H@%@@S@?ﬁaﬁ ol nmaitisls  hgioent invention

caxﬂa‘ié’o B¢ Gseli DR loting %ﬁaﬁubﬂo&ﬁfp?w@n&ﬁe MG Gﬂ ’forIr e%ﬁin?ld %v&éf a Cross-
bi ol otghecal t hreat becones i mm nent.

sectibh o§ theaype oftwaall 160whigh mightheatsed for a omtqgrqtlaﬂr buddmgh @his wall
160 éﬁ mclucp (ﬁ'g']vtval? T6fl insulation 166, exterior sheathing 164, exterior drainage
paper 168 and housing wrap 169. The hazard protections of the present invention can be
incorporated into any and all of these wall layers. Incorporation of radiation protection into
common drywall has already been discussed in connection with FIG. 7. Radiation protective

materials, such as barium sulfate, tungsten or bismuth, can also be mixed into or spray

12
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20 not Iimted in their usefulness to fabrics and
garnments. FIG 7 illustrates, for exanple, how

WO agiarison protective nmaterials can be i ncor poPer/@82003/028099
i nto conmon dryvvall 120. In this case the r adi atlon

rqtectiv ri resent tion, such .
adnfiel & FoufipB aeria ey dmecipuBE 3Tt 1oJ \og i SoisrrBiliph iS5en o
polythéric filke sihRS DUFLANDIN k@ S&ﬂpﬂeﬂxodﬁly\&aédnbam torith€hventors'
Inserted 122 between two | ayers of cardboard 124,

DEMRONYSaprig ss]lamrmotestlammq 4d|dg<é torafleshspin pixethylens Byvek®

tectin nRter| of the ent |nv ntio
ypg FBE By TP s ioR o BT R R 0 Brveke® ype
fabic. @ﬁh%ﬁ%ﬂﬂiﬂﬂrﬂamﬁﬁﬁ@ﬁ oﬁotﬁéxcbﬁi‘ﬂereﬁ@ﬂbblﬁﬁqﬁ rddition\R6teétion can be
wal | O which m ght be used for a house or other
addpd,tq thr mpterits conmpnly usgblorextsrion shepthing koA lexterigpdrainage paper
i nsul ation 166, exterior sheathing 164, exterior
drai nage paper 168 and housi ng wap 169. The hazard
r ot i O s of the nt invention G b 0 .
[00 ?lcoﬁ%% Mosiratos howafigzasterotseiion fan bradded g the %mgon 170 of 2
houk@GP&tHf}r lﬁﬁl'dﬁl{;% Huch %%@ﬂdaﬁﬁn HfagtcSﬁstlét% rdiffofeed CORYRRR 174 upon

has ready been disclUssed in connection wt
whiEh Goorboaﬁad7&1an¢ therlm(us@s:dm braldingstveall HiOsstarsly Jro ingpart radlatlon

profeRic BRaimShy O e BRI P SY h PORRE HPBB B IThrE D udround, radiation
profReiivy Meketifls] e adbarilin SRIFRE 'tﬁ‘x'l%%tela%mpshﬁ’dm%dﬁﬁh%lﬁﬂounds can
169 used in construction is of

en a nmeric fil
be mixe intg timuminforced trgnm@ 14 uged ip rtlm/ﬂoun&ttyndé@c Altsenatively, a layer

of t{:lgxn N nlﬁﬂraosf tge gre]s 'xhveahﬁt? {:)l c?/ el{l?ﬁ;{eg&)g%s é‘i‘% Fe()fx}f'orced concrete

174tanaeﬂoﬁ>ﬂwards 172 Jfand foahdfdnd 702G hade sﬁﬂle@hﬁblgfdslcuﬁ be used to protect
meric mxture on to the Tyvek(r) tg%@ fabri c.

the L@gﬁ@téh@,m ofg hqusepnbuyiiding Bpmdeing peagaed by solar radiation. In the
coh SR RS0 B A DB iaed T bt oo

matenaleeigQlcedntic tiRG) leﬁﬂin&fed ohfothe R@AdHrobfifg mlterial (e.g., shingles)
| I lystrates how hazard protection can be, added to t he

dfas @ Taard protectmedilmyor fabric 74,01 the hme sBown & W§- Sgaaibe dnserted
&m fiL. 174
betxf{g %@??oorgﬁgﬂglté{f]igﬁ SIU& ﬁ%gggggﬁé)r bui | di ﬁgog
00381, oSS e R o R AR BB b angsof e presn

mv&{tmcgﬁ‘ beVslt8 %Pate ifn tiBh rdedIbRCRS tTh‘éEixéﬁ&l&{ dlded object
such as barium sul f e, tungsten conpoun s or bisnmuth

lllusimmbmdﬁﬁ 1@ ism raldmtlml nesasuringprobel §0which carebe inserteddnte the earth

t,he f t 0.
andjfed 1§ e bififosh® OB ydrhterils; ThitFodiifartimefiypifg Blobe 180
inchul&£d $IREbR R leeld €87, @ Mt ﬁ&ﬁkxﬂg)m aldetedGonlviihdaind1 88 and a
fl oorboards 172 of the foundation 170. These sane

ﬂaxmellﬁé “ﬂu@vsm e step forithe Pidgblscuterslegve b mta now, the problem

wit] BN U35 Sl B4l O B BEAGLE Al v
the putet eleéveVHBZr?tlenma heusiag 184 thaett iddifficultad getd relihble reading of
r ro 1N

whcthcteretfme etected radi %on is coming from the direction of the detection window 188. To
overcome this problem, the outer sleeve 182, inner housing 184 and flange 186 can be
constructed from the type of polymeric mixture incorporating radiation protective materials
which has previously been described. As before, adding a greater proportion of radiation
protective materials to the mixture will generally impart greater radiation protection but, if
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material (e.g., ceramic tiles), lamnated onto the
exterior roofing material (e.g., shingles) and/or a

whamanaispr ot ecting filmor fabric 176 of the tpEEUSINONORS099
in FIG 9 can be |nserted 20 between the exterior

e

becdnicobritele when deing oumiﬂedﬁndt&aﬁlwrembletapannmmcm !the_qampdraons of

used to create injection mld ob ect,s. e injecti
POISFST AR AGIAIGB Pro NG TR BUIOH Ak hecielogiot i cTRale ARY BFoDS when
I [
prodfEAPMEIIA o iA0ErdHRONM oCAN AR IRR! bHEr iRt Burloiduflicient
amonthEfrra(hhmn ﬂ'mtestlvamawnalsrto bleek baqug)umi cihiatiB0 BS using the

| udes.a slidabl e.quter eeve 182 ner
radig PROtCEHL e DR RS 6B BRI sft i B Bhajlni fiuring
probé38d o FIG, KU, @it detéctddraditibrieddl R devibeted Widenmachl@dre ceRainty to the
to now, the problem wth such radiation neasuri n&
radxgtmbassmstmm thpaxindoxt 1§&thamany rediation passagihrough the remainder
of é tfg%n through the outer sleeve 182 and i nner
d}?c?u |ng 184 that it is difficult to get a reliable

i ng of whether the detected radiation.is, comn
(053] oﬁlf wrhag i FUs1 lon composie fanceapsscsougraikhis isstratpd whigh can

provi oeﬁér?%gﬁﬁrg%azr}% fi h?éﬁen&%@m%ﬂi? n AIdRRNGo HPA Poégﬁ?%)r%xatwn, such

ange can construc
as tdxiecheypenls ﬁnmmmolc»gmbagema fire and metabprojestitedtizands.0oAs part of

this aSATE et DI5OG RPN oy o NGTRAE 'ah%up%%swbﬁ?f gptigged three
layef?cﬁc@éﬁp?ﬁtei fAbAL G4th avﬁdﬁﬁ&?ﬁx‘g?écﬁvé iner MixHird33, 96 |6bl(see FIG.

ener art ar eater radiatio I‘Ot ectl on but
2). Aadmzmm/cmamrsmmmmammmayemalmwom whichfcan
rotective_nmateril

protE seER LT REr PPt SBEE bind PP D PR ey vpfaver 210

and/aia@i@éian%dadaeé td bhteﬁfééT?Hdﬁat@ﬁﬁthectﬁé 158684, B6H50. This nonporous
N &grtlons of polyner and radiation protective
c ema

yexicen silacribe mévrsgl fdm2d@ whickcis damisated onter thy thseerigdiation

proB R PS8, s PP B S5 O R LD YR 58 o
othdridt adlicpéd GitotRE thraeradiation protestivoladreck background
radiation. By using the radiation protective

(004tg dyﬂﬁé ét?enﬁl:&i Po S 1a p)?‘% 21688 %Qx%x b{:{?&é{iﬂ%t%‘ oFEnJVWachemical

1 6N nea ur I NQ
protektive pobinera andibt ﬁbncs& rFdvexatple; dueﬂmdwddss ofictiemically protective

certainty to the radiatio ssm ugh, t.he
fabrpssrqmwaw textiensy asptag F‘Pf‘e‘t;P’é?rﬁ?l @M‘Oﬂt

e B Mo M Xt e

'€ Prd‘sﬁi%ld Wpulfb?mﬂfsga@é‘ghm@r%’&g aamm nlikin@ pbtyéﬂ@loﬁe With
azards in addition to that Eosed by radiation, such

pol)@som'cbme@nd nellnlosﬂ kased faboics suohss BluBomi@S@atarﬂg end KimberiyeClark's

tal,. proj il e hazard a
Proghlnt. | P GRiHR So og eee drr as pRieiE dhe dlessof Pabr flms Jainated
ontd &ge RbBH QYS! of TRIHWOVEE Fabkib h%dlﬁgamﬁmt@fryeﬁem@sehes of fabrics,
fabric wth a radiation protective polymer mxture 34,
Kinderly €lark's #tazardiGard I, IT™ fabrics, Kappler's CPF™ and Responder series of fabrics
and ILC Dover's Ready 1 fabric™. These non-woven textiles would typically be combined
with the three radiation protective layers 34, 36, 60 by sewing or otherwise adhering the

fabrics together.
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15 2). Added to these three |ayers 34, 36, 60 are

addi tional l|ayers 210, 220, 230 which can protect
wagakostsidi f f erent hazards. For exanpl e, a nonpOTr/O8®03/028099

chem cal protective layer 210 and/or 220 can be added

(ood% Ciendiddi ??oté&%%fah Afo I%E %6 dd\t¥ Ustpotyvatlyl c%ﬁm&@nd/or

i S nonpofous chem cal er can either be pol
chlofihated ﬁdl@eﬂwllenh filrgs,Isach aslilL€dDover's Chemturfond®% Thase swpuld be

NS CIT ST T E RTINS ST —

inveffiered onto the three radiation protective |ayers.
[ 0060] This chem cal prot ective |ayer 210, 220 can be

[0062,:3,?%}2) Ctég %gf é]ggpm@aé)%g tlé/e zgﬁeragé §§l}{m ? £§§| Witk icroscopic

poreS N@ith&ad bitofabriesich\ee Gore ik RCST pdlprowyiensbased faexts 4B as
such as the flashspun polyethylene fabric sold by

DuPDaaexGasit dimbnly Gl idoraevyd A, Lpleﬂlmsaﬁwmaxm and

KappBpuigHis s pvi prorkuendhet it BE BN BGRN mals

ﬁﬁlﬂti S Ho S BB Y A SN LM Hibol/fathf) dRtRIRS Sola§ Bluch
inco n%ose based Q%bl‘l CS sucﬁ as D?JPont s Sont ar aTuS}anléIc o

GmMiI mnxiaLaxyx @smthers:lasppé okemiTalty prAtestlYﬁ fabrics grpevcmen fabrics coated

. - L ext i d b |2 i | s
wit) Y Bl brSeebih Set nfnebe Gt Ribu ke la s
mclﬁd%‘ﬂo&ﬁ"uﬁﬂ chlor@B and nyoaRREADbSItes, gidlRitethand/MAomn G(inposnes

mberly dark's HazardGard I, Umfabrics, pler’

neomarmnmnmwsgh dutylaglon @gmaesweé,m*ﬂwaw rmbtﬁth)f_@e/nylon

com Rt sppFEopod DA IRy RORRHR St o,

chlopgbatylatanyid coipesites34, 36, 60 by sew ng or ot her wi se
adhering the fabrics together. 14 WO 2004/021811

[oodgaf’ éé%&? g%@é&%@al % 9?\]6 15 P‘l@,ﬁ%m% glte?&% ?%oﬁﬁ’d}o@é fQvill also

npar viny ori de an
providd p}bteﬂﬁxbreagqmdtyrﬁ'edt;duebmldgwaﬂragemmch as |ILC Dover's
ChenturionTM These filns could be |am nated or

t ; t t
[006%; r\ggﬁgg%r%l?n% ﬂgm&hhfﬁef PO Provide E(Bir&ﬁ rhé’&uxle@f%f‘o“tectlon with

present invention. Anot her
onlyctheisdditién ofieclierzicalproteetivei loyer 240,229 tartl@ ey jptign} pratective

oS BB BRI L Bl o sosn
prot&! E@ﬂhst%d&ﬁféﬁ&lrh-ﬁzards 6k pomidte/hdat Gfskipﬁtléﬂ %?@Hﬁhﬂle, where the

traTM Lakeland's M cro-Max Tm and _Kappl
chexmceliﬁp@lt@tlw layer Zhdisiaplastiglanisstei layerci2? mlHGhblr cqidd be another

i ded b |
TR W
prodicetCfiem the Norer@afift resistint afiid Tabricinansfactired by D Wont. )Other types

protective fabrics are woven fabrics coated t
of firgaspistanbmaeriglsrineludgcosplingions of thedyeaex® %&vf%‘% pregnid fabrics

suct i SBld g&&h@ﬂtmgtgh%og,g&{mm o ftégg?g Rk e/w?( hramid fibers,
combinarions éfgwlytetrafluoroethylene (i.e., Teflon®) with aramid ﬁbers, combmatlons of
rayon with aramid fibers, combinations of polybenzimidazole with aramid fibers,
combinations of polyphenylenebenzobisoxazole with aramid fibers, combinations of
polyimide with aramid fibers and Mylar™ plastic films. Alternatively, layer 230 could be a
bullet or shrapnel resistant layer produced from bullet stopping aramid and/or polyethylene

fibers.
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neopr ene/ aram d conposites, butyl/nylon conposites,
chl ori nated pol yet hyl ene/ nyl on conposites,

w@obostoetsnaf | uor oet hyl ene (i.e., Teflon(r))/fi breDUan®3/028099
conposites and 15 chl orobutyl/aram d conposites.

[0065)0 GB]rn@%IﬁttﬁﬁvélD de phetehcwl fofmi biyec230vef all&yedlss?ﬁﬂl,onMenal. One
is preferably nonporous, it will also oV]

wa %fgeewgéhdh%%ﬁ%gtss'apﬁtﬂ@bkavemgt%mm C&grpeaﬁ %tev:sh thermal

conE ﬁ/gtb S00h L8silvep, cfo?gére%tla NAWRinufh, E&&nm;nl 3 AR R dstlf, 2

measure of ron Wth’ ition of
maglesﬂuemzmal irqu, mc&ch modytdeyen, @itpn a@@@r tlo, wihk atphlysser in the same

way, el P R B PRG Er Sne in R e wih Bl 8 8 o

proﬁé‘mfd]ﬁﬁé%oto protect against additional hazards or
pronote heat dissipation. For exanple, where the

[Ooﬁgym sup fa% %Catzﬁrﬁ%é%tg%{tg{goé n%(ﬁjl@ 11RJsa‘gt%g En FRS 1 ?fh%Se of skill

in tﬁ@ﬂV\WEféaﬁﬂﬁfelcégrhﬁe/emt andltiplykdzaRiFoectidgdfabgic eari‘ be cteated with
prot ection_ | ayer, such as a |layer produced fromthe
MONQEHSss ﬂ)anfsm 'éY‘Ffé-s Far exampls, ahﬁ WOVeRIOF Nen-HioNen FbFiG g, 36, 220

111u|£ﬂrf]55 ﬁ}ge}: Cb Eantﬁ'eoﬁﬁm%é ﬂfl?}ls %yé )% et blggvﬁge'rr%lr flazard

I nations of t
progecting at lfeabuhssmatmgllmrsa!sgemat inod singjylaSth’wrenampleJ while the

caqnbi nati.on mne resin, w hara d,fib
radiG PRRLRCH 5 R OCoH 3 BRepert tsi0h B UBHLLQUNAgD Brovide superior heat
dlss\-{ﬁtilng Egc?e}tléﬁ"ohhtsmsé héX Gsip g«m%wp&m&r&n% enfidBiiby adding

m d fibers, conbination pol ybenzi m dazol e
strongulkcmabcmnducftoﬂsemh as eidvdnj mpcmnd/ooﬁlummum to the mixture of

pol nebenzopi soxazol e ramd fibers,

radxgg?%{% %/'bﬁ%m&ﬁ %{)‘ﬁ’(ﬂ“}ﬂ rfeetve Xeﬁ6 ranid fibers and
Mylar TM pl astic fil ms. Alternatlvel(g/. | ayer 230 coul d

[006d aTuming mow tor F16hd 2meullet proof vesh B0 ﬁylémstrptqddﬂzhuelﬁhmadmtwnal

B Bl B P BB i,

simélhtt t8/thalsho'@h §h Bergpsatdest Pﬁtenthxs #,9839)266, tha Glsefosﬁ'ehfalhlch is
di ssi pation material. One of form ng such a heat

herehysiasqspenatsd by dpterenice. Ths tmllﬁt meﬁ&aemtsow PrRmarignprovided by layers
t
o ﬁoﬁggem unr% fﬁ%ﬁ?ﬁ*g‘ i 4n\§/n31r3$.lé an gfﬂl}%ﬁs?»tlﬁ' ld)ft{rnerglgﬁg ﬁ&aﬂaﬁ% |%&yethylene

fabrAts\@ed for®ulletprof ksts tmludlac}muwew@smﬁameﬁw oﬁulﬁta high molecular
with a polynmer in the sane 5 way that the radiation

Welghtncémﬂnydmerfabms anddHopepwell's Sgeqmgwré’almhlgh mplecylarweight

potylisfns Bbris BB also sty Shsretis, Gttty Bpfigtymia tbrics
usedf ifbullelprodMNese ifdludddliPont’s K eviae® 3kdies\Wf latanti@ #brlcy and Akzo's

recogni ze that a nmultiple hazard protecting fabric can
TwmnE‘rssacsa@f apamid fabriese Inithik preferradaxample, theyputlet proefrvest has one or

exanpl e, the en fabric l.a

oSSR RS rRRHT b B B G s 1. T
obt#ih gPeabd? 36Vehl F prétestiii gatstibilfety 4 'shrapial] ¢he typically creates a greater
number of layers of aramid fibers 314 and/or polyethylene fibers 316. Additional strength

can be created by laying plies of the bulletproof material at 90 degree orientations to one
another and encapsulating them between layers of thermoplastic. Ceramics and plates can be
added to provide even higher levels of protection. The bullet proof vest 300 shown in FIG. 7
is preferably held together by a fabric insert casing 312.
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protecting or heat dissipating |ayers together into a
single layer. For exanple, while the radiation
w@reaueetsive | ayer 60 of the present invention beEUSB®5028099
found to provide superior heat dissipating properties
[006Y] Téacgmmitid?ﬁﬁ roficfsh RAthb BAIR pRRVTVELSDOGASWR 1 FIG. 12,
enhanced by adding strong thermal conductors, such as,
an additional layso 3@ of dedypy illustmatechimfIGSo 21 her hi santhednssited 5 This

adafBarIBAS 330 B 7 b8 St B2Y p8boicRh RS pitfeclifl Byer s0, 20
of tlR9pé showd MFIGSt 2endi By dadigadeh & radivalon pacteeting layer 50, 80 to the

protecting properties. st _of the bul]et proof vest
bullgiropkyvest, lehpioahuest weyldpashieve prateciion pgaipsigaditigngs well as

bull%t? a&ﬁ Fl%ﬁﬁr?eés S iﬁrw;%g &Huan%a?!e%%gcl‘?e%?al R§/of i)ﬁ)%&ﬁ' bfotection

erepy | ncor por by Teference.
by Wsitlgl eeduipiptectayqrrfatirecce fi the type dpsdrited id gonpedticondeith BIG. 11. In the case

oA 2 Yo Bl R e sttt o
to tﬂeﬂk@f’ﬁﬁ)ld&ﬁﬁ Srdeplo QAkE hﬁ\raﬂfa&@fof Hﬁ%ﬁﬁﬁ&%ﬂ%ss‘iﬂ@i@%%ﬂeﬁfes of the

Spectral " series of ultra high nolecular weight )
radiptadnyprotegtieniayéraid); 80 of thepressneipwenitions BymontrastgmeheiFase of a fabric

impgiting s cBgmi: i Hiolheied| retcRlen) g oblf pRally MRt spat ever near
the &uitsidk of {haBlleprodfsRat indridt th ptevemthose@Bh@niingits#6m permeating
DuPont's Kevlar(r) series of aram d fabrics and Akzo's

intobe tyltet propfiivestB08s of aramid fabrics. In this
preferred exanple, the bullet proof vest has one or

[0069)1 EFIGSY 8200 lustfatediffefdnp fiafufidiariig idhhiqheowhieh vaeadvantageously
| ayers of polyethylene fibers 314. To obtain greater
be used, o aseate hazapd protdctive fabaics of the presentdnygationn FiGnla, forgxample,

. f . | .

o RS GG STAE pr IR ol B B Btucion o

radiéﬂzﬁjugifﬁiﬁh osbthfeﬂg‘ad;l pliﬂﬂdlél nhtbriatsegtﬂwtyby illmtrated ipFI@ fof use in
the bull etprqoof material_ at 90 degree orientatio t

garmgerts awsl other usles, JhedilGa b3 nrosessheeiog ithnne o8 pre &5@@& 432 of

I . ! _ _
o 1 TR A 0 561 B e e .
nonpwarch, palgnesO absicpsuch ias pelygropylene popyetiiydereh Axantid,| rayon or any

oSG8 e e B S e R v e
to bgglgs%li *itakth I Gﬂol?iz'&ﬁe Ghilkkfite Arf, G as€d, pRIVI®Y inH&eht hazard

0 shown in 12, an additional |ayer 320 of the |
protegtiansi Altematizelyd this prices may also be accomplishadaisingswe eadfabrics, such

I s .addi t4 onal,J ayer.320 can, in o e di be ..
as cloth.n B 1 Bifpule Berials Sucii P nabt G HimEy T8GR ity of the
fabrid/ CothdiGdtetidl 34! $to BindRdtidthe PYlym@eliniurels Bordna treatment may be
radi ati on .protectlng‘lzlaéer 50, 80 to the 5 bul] et

appliedterthe fabric or pthep mafesial by g¢ onmere eppnadreatons 434 439.
protection against radiation as well as bullets and

[0070]r alwthis.prévess, ithy tadiation ratective liquidgpalyrherrmixturb ésapplied to one side
and/ or biol ogi ca] protectio by .using.a nmultiple- . .
of theroudifivie errotheramelsisd UdBeonel s 4sh Of ShARRICHBRE pitg40. This
it 4 Rk | ' 8n ly 0.1
o g A0 A5 1y ey S PR B oty
- 2(smillimeteds inlthiskness) of the liquid polymeric mixture onto one side of an unwound

fabric or other material 34.
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to the user's body in order to take advantage of the
superior heat dissipation properties of the 10
WO aguarison protective |ayer 50, 80 of the preseor/US2003/028099
invention. By contrast, in the case of a fabric
ok £ : y . . .
(0072 ARk o shbfeaiiip ARCRY0, HRgoBmerizel RBHE Ay Y ALERETEbIY passed
thromih tathet &inbvet 446 toghartiallydry theshiddayet of polpmeni¢ mixtursdefore it is sent

. contamnants foO er,nmeat i.n J he Il et of

imo BirigE op g8 AcReadimingting unit P e foate s B8 breferably

comBiudh et Ridaband SeburIWRR a\Wbéonl shévh oARYED bAgerRbtériall3s to create
be used to create hazard protective fabrics of the

a sapdwichrlikeiradiation protectivefabrig 505 Hie sandwishdike radiatipn prateetive fabric
t Qi [ t rti CuH . '

or P S 18 SR AU Bl SR 8L Bl

embdsgihg upit 48D Typiesldy, it fnisHedtrhdiationgerotettivesirodic evill then be wound

. FIG 2 for use in arment s and ot her ar_ti%I,es. The

intor3 {mpal 1ol ﬁ?%@ebgsshswgﬁ%amqbledﬁ@atwp Brofse 1p fabrigating garments or

f .. G : ' taar i o
L

FIGhdrexwaplenongaiujdraltdroativalyrapply the polymerip aliytpreotoyal semgle sheet of
ol yet hyl ene r am rayon or any. nmxture of these
fab “so%‘?té?’é??tﬁ’aﬂf%r&{:hﬂgeﬁ)‘?éﬁeé‘sfgcege%é‘?}%‘n}’ hese pol yneric
fabrics have been found to bind well with the |liquid
[00%2]| yFi§3.i14 shiws an enhamnef] vérsion ofithe prasess illpsteatedda FIG. 13 which can

i.nherent .hazard rotectjons. Al Lvel .S .
oressf B AL vll Ellple AR ERleR P, dak IRt B bolse fabric 430,
432548dhppRdatiak @hil 44608 Bé R tb brhte athh@bich-1ike r&lidtRInrotective fabric
such as paper_or filnms. To enhance the abilit t he

0

of thetypashaven by 16t Ae Tormsdd drotastiopdrorg bulless oy shaame{ thertyye rolls of

ey o bR SRR3R 5 OBRL e s To

impaftedtiofaldses ofPPotedtdD/ & thitdfabric ®11p¥70@ad 2 sed¢dnd applicating unit 476
radi atjon protective |iquid lfg_lﬂi/rrer mxture is applied

canthe adfed eitheprosess; fFbe ihisundol 40 weuld tymisalbbeind st dae woven,
r - i . .
orbfoh R85 C i ARcIPBAA 5 Mo B i 7
shotild therl preferabily impary e tiqlid. polymericafixtumbivith@. diffé@nt; n@bradiation type
mllimeters in_ thickness

f the I|i i d I [ ]
o b S 1o o BB Bl ety e

. i o o F) / / . e .
o pETyielp Rlxuly GV SR PR St 40 cov et heat disepating
layérdiaving strong thermhlsonguatonsy such s silies,edpperior alugtinem heing imbedded
. air oven 446 to partially dry the thin |ayer of
in aPAIYHENG PIXHIS: yre before it is sent into a |aminating

unit 448. At the |lam nating unit 448, the coated )
[0073]br At lanainating ynit484; thel spndwishdlike sadiatienaroteetime fabrir is combined

. PLEeSSure W econ . I I, .0 : .
T TR R T
haviighh@Riple/rhabf hazahDproteotiors aTtibdoptpobitkfabriadp@tarnthen be perforated

rotective fabric k6 or other material ¢an_then be - .
andfremhossedgas.drgied. ip apsderting/smbassyig unit 452 angd then wound into final

RYAf ' I RGitiHRA1 14D ' iological
B! AR, RCES B S iy 5 o
provastion] this perforating/embossing step should be avoided.

[0074] Tuming now to FIG. 15, a second general type of process for manufacturing hazard

protecting fabrics of the present invention is shown. In the FIG. 15 process, the polymeric

18



10

15

20

25

30

into a final roll 454 to be shipped to a suitable

| ocation for use in fabricating garnents or other
waedmobsst Wiile two | ayers of fabric or otherpaBUSIO0HD28099

34, 36 have been shown in this 10 FIG 4 exanple, one

mxx enmgre% {’7?7( 4r¥ SL&X%f l%go %glfthg? &%lﬂ é'rﬁ?‘satlr&ﬁ&c{r%ﬁ OT8 achieve
mdnitldﬁ@r&ﬁctﬁﬁﬁ thef ol ersamibtine! 570 pﬁ*ﬁ@r‘éﬁﬂy ifit1Gdesldlpsipmes oadior more

enhanced verS| on of the proces |IIustrat‘§d in FIG 13

radigpfpnmaterialsand ang of mosnAqdit St Kn His PTORPSS: Heseapodymenic mixture
t rakl |

g S0 SRy SN 510 R AL i1 s

polyoreeia neix taures ingeediarits 57(kinto thel ifimstieatrughar 572 cthe pel yiredoicingx e

ingipatg e niHeRoiApad il vl PRSP and Giterd0eest? Braeh te

ﬁx@&cﬁ@n 6Pt|hl=: dbriRd éx&hdarselteapmn gt\saﬂhﬁbﬁhgtoﬁﬁéﬁ &ltruder screw 573
ol yethyl ene fiber fabrics. To inpart additional

pushey thespodymenicoméxuredngredientsiontiof thp ﬁm extonder 472, theigombination of a

perfyfelRaed BRY LTy et 4 origh g SRinB p AFAEH: iteeiliipto peplets 575.

Theée}e118@8 1595 \6be/hen preferabMaiRited intd thel tﬁippexemwf&ry‘ec&ﬂwxmder 5717.
as rolls 430, 432. The second ap&l icating unit 476 20

Agaign upugh heating ped & matonzed sergwi 578, thePpolyangsis) mkgre és melted. This
tune{,:gazﬁgrygl% a)\rMO)%rE Cr?c rqﬁ)ItIu%r E%lgﬁ’tg Q{f{ﬁféh&f +lﬁ%g¥l¥ﬁoe§(tm8£r 577 a slotted

platé atrthe @ridéfethe swamd Aktrﬁﬂen &79 salsyd td darude |aqhmcﬁln£dfyrqaeﬁ¢d
m xture from second EEI L cating unit 03| t

polygqu@élpxagg gp%gfl}l%@un 600 might ﬁgv%ggﬁgsqyﬁ e or er of 0.1 -20

L U L 8 S S
produaed byathiefiystiaxiriderSsy2 alore. Nomdthieldss, biylebiminatingtthosecond extruder

otective fapric is conbined wth the di tional ..
77 e 4 ERsest Shanss (o PR 6T 86 eyl Gixed before it s
extréd@posi te fabric 490 having multiple forns of hazard
pr ot ectl on The conposite fabric 490 can then be

f d/ rrb
v 51 1 e REEG PR3 o 30 8% g nopperi mixare
the FIQ@) QB prddélsd ispPéferabBRhIRIcRES betWae fivd hﬁe@dﬂ‘ Ifibrwbil lother material
| a i nparts chem cal and/or biol ogical

590,51984 é@tbe&fe. thafabrisesheess mm@ﬁe@bbowwdﬁ% f@ﬁv@uplés 4, 596.
Corfiislife 035 bl gl Y b o Bindl 36008 1 i o, e

thin fil@tof quué@ecf pdlymenc Mixtufess00rie s Isilmﬂtﬁnbmly Bem\bbth sheets of
Inthe FIG 1%?8rocess t he polyneri.c
fabrigcsy othep mperiab690, 3920 §ce swbm fikm of lsﬂl@ﬁ%g%rme@ﬁt@xmm is

. | r r
insofl by BEE thel Ro AL SAGBBE 00 Gl Bleclt S0 302 S HiiiR Cerably
comprescadrandﬂléﬁ)teﬂ ibefvesea the/rolles|of ddammating ymie 602 amepearforated end/or
r adi.opa terigls .and or no ditives.. In
embppied, BitbiEed 1 § RESeIBE SREPRIEATIL Ofite FoF FUPEToBhTEragahe
ﬁméﬁ@&‘ rfdidtidn Fr@l%ctlmaoﬂaﬁﬁc ar éthéﬂn@teﬁﬂl 608 chR fXen b%sw&fiﬂ into a final roll
hopper 571 feeds the 5 polyneric mxture ingredients
608570 into the first extruder 572, the polyneric mxture

[0076] FIGS. 16 and 17 show an enhanced version of the process illustrated in FIG. 15

" which can create fabrics with multiple hazard protections. Like the FIG. 15 process, the FIG.

16 process includes an extruder 622 for producing a radiation protective film 626. This
radiation protective film is created by placing polymeric mixture ingredients 620 into a
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ingredients are preferably heated into a viscous

liquid state and m xed together through the turning
wa@cdetomsef the notorized extruder screw 573. ABCT/EH03/028099

notori zed extruder screw 573 pushes the polyneric

hop?br:fé)ﬁr Ad BISre the Bbié'gﬁx‘fgrrgr%(gfr@ Erei‘érib?ir ifRXides'8 Pblymee, onk 6@ more

i nation of l'ate and rotary cutter
radiaijdquehnqnmadhmcbmetomgorp aligitives. Theihgppar§21 rf@eds et podyrgeric mixture

The 7 th
ineRiRe 0 BT e 17 a5 QR kg e
ingfcieAtiGife prefdratlg hadted mtd'R vRRtbwAuilstawahd ﬁuxddhegether through the
polymeric mxture is nelted. This_ time, when the

turnieg §ation of the metgrized ewrudar @m»s 623 WheR tepobimeris mixfige ingredients
are gééhrcﬂ gﬁtr ofthd extfu extr c%l'] gﬁi %CLIO %tlae(‘e 834 ﬁttﬂge &ﬂldof%e {fﬁ\der is fused to

écond extru to extrude a th
extiudg ﬁ@hn aﬁ@nmﬂlly{trﬁiddq)dhémému muﬁﬁ@ 62(6j' hilSddsired, afprbmdﬁ@(bxtruder
m ght adyant e on the order of 0.1 - 20 15 .
simylpy Wi criaer o 72 i EIG: ¥on o8 Bropsed g Stieh sy (R dnc pdldmede mixture
pla(fsequm thc.I P@'Zlnoif é)!t{ﬁh@x%ﬂ@ﬁjsé&#bﬁﬁlxear oduced by the

ext er 572 a ess, by elimnating

R N ENE NN L

in Jar%ﬁrér Rith thel first @eéﬁfaerd@zi to[sﬂﬁ&lﬁlamrwprbhudefaese@mﬁﬁﬁﬁm which is

hown in FlGS. and 14, the liquefied poly

combmdrmh the ra«iletmmpromc@ye fist ﬁim 6&@5@@%&@?&95@ 636 produced by

sandw che
the SRR oKy 852 ST R RER, oevr anfo iR L e fm 26
proRiRUDy Ak firstexides 622, OFarfexbiple, Whilé the T, exﬁﬁ@er 62@@&@3@
treaters 596, 598 may again be used tqg _enhance th

advbntnmglypwt@gyodm a nafliatiom protectipg film 26, the $<’ﬁ%¢ extruder 632

L

prot&tlerli filmh 636, OTo 5ﬁﬁucéliﬁ£cddi;ﬂemhhtﬂryfﬁliﬂ’636f a Hlffpm}ft |t)qxd of polymeric
ynmeric mxture 600 is 25 in ertgg0 bet ween .t he t

mngw@er lpadggiintosappper 631, hgaied imte2 Squjd dormsansd myxed together or through the
turréhg E&{oﬁk&f Yhe hO{zES éﬁg‘b‘%p cbrB5858dAD ﬁ{e"i{g@ten’i&ﬁe)dh%h&eéé?ew 633

am nating unit d perforate
pushedths fepdediats dbthis darcﬂfermnpdymené orixturerogk efithe sstruder 632,ta slotted

plaiota e oS PR SRy e FrimdeBIRA Criaetie polymeric

maWﬂ g nto a fi naI roll 608. 30 [00761 FIGS. 16 and
ow an enhanced version of the process illustrated

IOOkSIZF#E i heiyiuSt il nc 180 T e chales R, oz thn

pref@atily 66i1fibined BEihed afe ARdRIChed Batwebiivd sheetp bﬁﬂibﬁb dgother material
radi ation protective film626. This radiatio

59051592 e 85 bofors, itherfabric sheetg asel pwferpbla@nwgmpﬁ;ﬁ%éabr& rolls 594, 596.

ool 9, 5150 s A o SANA . ovce

corﬁﬁﬂsﬁﬁﬁhh‘&ﬁh%h%rﬁbdﬂfcﬁﬁ@dn&hé o shekts 696, 592pthe ywe sheets$90, 592 are
nore radi opaque materials and gn

ﬂmea@arfrraw@mm@swowebea@éfefwaéhq ” em?rdaémnenrﬁ yait,§Q2 and

perforated and/or embossed, as desired, in a perforating/embossing unit 604. For convenient

storage, the finished multiple hazard protection product 640 can then be would into a final
roll 650.
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ingredients 620 into the extruder 622. Once in the
extruder 622, the polyneric mxture ingredients are
w@e@ioermbl y heated into a viscous |iquid statepemds2003/028099
m xed together through the 5 turning action of the
t oL . . t | i
(00781, OHCE 57 M BouBE Bl o1 S Y30 R TTEL St et v
witlSaR, nutnteek of hazdrdprateeting properticse TROBIGf1 7t frecesx startsleithiazoll of

fabes SLCHHE 18 Bp oot st o8 Bl e g g 558 andused asa
sub%%a’f@ ionePSs‘?t z?ffél?%‘lgfi{: tlzﬁlég gg{i‘ny&ltrg’der 0. 9@%@6{@% aﬂe,‘%heet 658 might

etter fnsure meric mxture into
be athileharsheapnélrotetting fabuid rodi2@i fremewamidyandiox @dlyettlene fibers and

077]. Unli th I 15 0Gess, the .second extr.uder
the pelyéfic Fayer o anigis b s 5 8 @RS alplecriRE BRDIMFEI T HRES
previb@sly ddsefibiX A MERAtIVREY thOshREMBHSIARROBSA YheioslWe Firéresistant fabric,
second film636 which is combined with the radi ation

suclpasa Bashspua folyeshylene, ppbyenyl Fhlefide empajypropdens ¢henagd protective

roduced hy L u i s
ol SR BRI, UV SERT SRR T8 o veror
hazird pestectthglvatértisl, uchsik ackemitdbsr HBdgichgrorstngpslymehiayer, can
the first extruder 622 can be 15 advant ageously use

ther; b #idsdita-tbie growsap felirin 04 Ghetdie igrRyving fabrigzeoves ferwged, third type
of b2 WARGctie oty Be L AKAAL BAEOBRIEIRE ot RE als R B Fmer, can

cheni'ca I ca
therpbeoddded using thitdweitfder 680. pAoonecskiltediin tieoarpivilneatddy gppreciate, this

filme636, a different type of | ynmeric xture is
progess RNl FoRGUR Sifhcrs ey, fHBer SHFUARE 8 areinegh ARSI AR dhe hazard
prot?%ttﬁ'%‘rjergg%ﬁémmwr RKeghall fotg% h%&?d{i%ly%%r'l%r@ﬁajerb%en deposited, the

extruder screw 6 € notori ze .
compotitafibric Bthemh&Bal 20 qonyinessed stdamingtinglrit 682.0The final multiple

di,fferent pol ic, mxture out of extruder ,632
hezglreteciing Sy thh (ke i it a90 s Cyam P sso g at use.
used to extrude a thin filmof liquefied polyneric
[003f]t eTurninga®® to[KIG7 88, a miveesss iisqalwg‘qr foomynges free standiag film of

626, 636 fromthe .t extrude 6 I .
nacfreiline o Vbt oSt Yol @ o8 3FentiaR TuledE Dby gt
Liké RIS, 0§-17 plddessen) thistpretectivge filfr process prefétablystizts biputting a

before, the fabric sheets are preferablégunv\/ound from

suitablp pplymepmixturn?3?2 igtpsthe boppss 3¢ pban exteidsyE30. slygrerfo produce a

' o.. t.0- badi
B o4 RS S 02 RS 585 PR oneor
more3diatidhidprotebtivé iatesialbaind ah9 @ppropiata additivése mAgthe hopmdn 734 feeds
conmpressed gnd heat ed, between the rollers

f . . ..
the palymsemHgrento the gxtrades 73Q.dhe polymegmuriupeds heatesbinken viscous liquid
stat@ﬁncfjaﬁﬁﬁﬁqayStgg nfotO ddUxRLH SN 'Kn%h%i dtofS41 exﬁ'g&er screw 736

conveni ent storage, the finished I pl e hazar
pushescthe poliymerip nuixituce o4 thesexttuden730s a slotted plate T3 &atfthenerid of the

rql | 650. 20 004/ 021811 PCT/ US2003/ 028099 . (0Q7
extipfes prguces U AL TR Erolelive PRVEIEK SFIopig4ePepid g endiess
con¥éyor BElt Y42 Ehd QodléEahe cAdleddonveyor belt 742 preferably has & polished metal
or Teflon® coating in order to prevent the film from needlessly sticking to the conveyor belt

742. To speed up the cooling process, a fan, blower or refrigeration unit (not shown) may be
used. When the protective film 740 has sufficiently cooled, it can be wound into a final roll
744 for convenient storage. The final roll 744 of hazard protective film can then be used for
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wi th any nunber of hazard protecting properties. The

FIG 17 process starts with a roll of fabric or other
worrdoane el 656. A sheet 658 is pulled fromthi spE¢BDE2003/028099

roll 656 and used as a substrate to deposit a

ﬁﬁ)nyﬁ@' laB¥fdatib eﬁé@ BOudifig 1R SN ATERR of Eithent

ans eet égg‘eﬁ?gﬁ?%{‘% e%mgragh@gpnel pr ot eciol %g s,

tents adnvielopes, schlipamer f linens, hom sitlimgshause pesifings,thousmfoundasions etc.
and the polymeric layer 661 mght be the type of

[oo8Rdi 81G.019 MoWE A&kt agorsH tMéTFlrobé'ss iustrdfe@ in BIGMIZOUske/the FIG. 18
described. Alternatively, the sheet 658 m ght be a

prome#h@ EIG.09 prpeess peginshwputting theipelymesiganixfuse 32 into the hopper 734
POl r
or SR AE NS RPN B ARG g exrur o0, e

polifméﬁc maustiaagain abertecbandusiung:da)yaﬁcmnd)rem exteleter ﬁc?ew 7a61 This
addi tional |ayer of 10, hazard prot ecting nmaterial

timg, fheughs the RobReTicANIXgire i BRefgatly heatedfodhs Gangissary ks paste, rather
tha.\k@f@ E vns‘&@@s hcﬁﬂ? %’lage j’éqff@ﬁiloi L4 @xtﬁ[&ﬁ%&&v 736 bhﬁw@ fitt- é)folymerlc

ric rmves or war athirdty
mixtazddg opt mﬁthe bxtngiep @39, raesloted plate atthe ersd of the e)etruder 738 again
rote

[ ng. or heat dj ssi pati can, the
proflirs 8 HE A1 45eeiH Prbtestive paBAs 48 SRichy Beranid eriodiess gemveyor
belff42. WHid tifa8 a@’hénythéﬁﬁt? fIA 788 ekitd the eﬁHl@S‘é R8RveyBrbélt 742, it lS fed into
continue with as many further extruders as are need t

caléndprwollers 1500752 which amlmnwasbr leaband cngnmse plumasé'sﬁlm 748

des red ter all o desi red yers e .
SfewdetiEhp s, the pRfaF AlcealsR St Mol Fisk ppigferize o
fonﬂrlgng"ei? I&use @hﬁhs Wiith#adullts ¢h é@i’dng@tgr%ateﬁﬂe Aftérataving the calender
mul t1ple hazard protecting fabric 684 is then taken

rollers ’ASQI B2, the figgedifilm Bdris pullesrhy tgkmm@éleléﬂé%%iﬁ andfthen
01 T 1.G
pre¥°5$° otld g SRR Yoli rsK ok cohieniéhuRIBEEARA b ARENT T

g yner whi ch does not need tqQ be attached tg}fs fabric
[0082] oF%rzqﬁépw iap enhangeq yersiop o the RIG. IPmrqcess, which cam ge used to

e 5 g 1 IO ST IS e 1015

probessphe FIG A2 oproeess imsiolwes @sing 3 extruden 73@to lieat ardochuaea polymer
radi_ati on pxot ective film this p rmxture
mix{yrer7de AYO\R RIS iy 148, in glwp&}ﬂeﬁ em@ﬁ Ersnt, i pesty il 748 is a
t
polg@gil' ﬁv@xg;aar/ggsg Egdtﬁﬁlgpe%ﬁdyﬂﬁief?eﬂg% mxepm %?5@, fhis pasty film

734
748isediinto calerslet mlemso,;w whith sumﬂempmishrtmat aridxeompgess she pasty

g 188 e e i aipparrnst ol 73677 5 el oA Pl BY ke wo

roll%f%t'fSlSd%6 958 aMd hdfed m&%emtafkec&ﬂl ¥ G cafendricigioHer 850, 852. At
of the extruder 730, a slotted plate 738 at the end of

metsmnd@gttqfw@bndmmble@, the ffilm 5% dpcapbinedwith p gecond film 810

oGl sk AL SR BB Gty producs

il 810 with4 differeft (9P¢ ¥f RexardSprorkiic) eaehdichbmical, b’Eﬂégxcm,( fige or heat

coat i nggl n order to_ prevent the filmfrom need| essly

protaction egand sebof@leadenieg rollgr, theswo filmg b §10 areclweted and

R 030 R S LB g s

854) 855 8 58fandipeefetablycwolmddnta 4 fizal nolb870Mon nchvienteat stofage ahd later use.
roll 744 for convenient storage. The final roll 744

[0088] Naheprodesses 8&schibed hub FardererbfiRig Hagarll pRSledtid fabtics and films

have involved polymeric mixtures. Nonetheless, at least in the context of imparting radiation
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WD 2004/ 021811 PCT/ US2003/ 028099 any nunber of the
applications discussed herein, including the

woediasiur e of garnments, tents, envel opes, wedT/papes/ 28099
liners, house sidings, house roofings, house

protgﬂ%dﬂc'hgﬂgyrﬁ% ?arsetri’oQ Q%]y L@edlﬁoﬁg&hﬁ)lé‘ X hticH ﬁr@@c@én can be

e proc rate 'G "18. Li ke the FI'G
1mpmmeanan)¢thpesﬁif(ﬁabrib9 inclndimgsldsk gndparisy, hysorking of H@ng that

t t 734
NI PIEREERTTN
sulfite Xc;r%ceréagérﬁs ﬁ&é@ t8 f&hﬂﬂ*ﬁf radidfon Ffiﬁeot@@ mateeial Guéh %< baf@m

I's again heated and churned by the notori zed extruder
chlcmdr:end s@@nc’m@reagerm Intthocagh of bareurp slfate rthis selusipn maght

ref.e to th S|St
acviidtaitis bRA P on g BORF ad @el ol RN (Yo suftote et e (although
othefebmienaGorXduld also SOHOW ATt tipslsdtien §d1ﬁ1tq:)pﬂeylpnatb tas been given an
m xture 748 oqut _of the extruder 730, a slotted, p

oppeRtunitydodheronshly aPiegRate e oo (catyentsoRting CYEED, , e ubric can be

I 7
o0 PG BN ESAL5, BL Bl T e romin

throuple nset dfea drasigylamp loma fii€rosave ssstmblyen cﬂlmsbauum\wiffate is capable of
is fed jnt cale r .roll 3750

blogknesmdiaf i the RoBIyoR o b a8 Bhie BRvidet ity to

blocﬂﬁdla% 'mlets'ﬁ'nsans 5&5191@( ocess, the polyner
es wll typically cross- polymarlze to form

(003" SF3 igpbrofis e ¥erGath T B iTalef Rt proceS. farfis 88es can
aderﬁ@%eohﬁl ¢ beiuséd MEKkksé hddNivéstah Inddeded Riledives] Ak&ived and/or emulsifiers

ers 755, 756 and then preferably wound into a
to efiliangé thecadheswsamcuor thiskewr ticsatution of thgaadiation protectivematerial. For

821 EIG. 20 nh
cxaplo G aflgive e AF K R G 1 S BadepR G pitionsy
merltion8d Banahk@fat seluGon & Bigh thidkenphesdhdtionr ahd pratase theomthesion of
Li ke the FIG 19 rocess, the FIG 20 proce

barium il fatedto tlg falrian Aligmatively, the edheél"ﬁé%lghtal??cﬁd@ﬁi?ﬂ the fabric, rather
thaxpﬁ)ll gfglfﬁ) @éﬂlrtlgn 7%? hﬂet -{fed M ﬁﬁxﬁé %ofﬂ.}i 4tgh'7 B8s0akBd &fMipped in

pre erre nment I'S pas
the padumreilfstavolagon.adi at i on pr ot ectl on capabili t| es. As
in the FIG 19 process, this pasty film 748 is fed

[oogsgt olncﬁi RIIED b'éﬁig o'i%gy%ﬁ%ll ?ﬁg&&ﬁhd%ism&kibﬁeﬁﬁm radiation

at an conpres e past 748. After | eaving
profebtivecrabterialy thmgdmmﬂ protecti$Omatesials afitke priesemt m&nﬁl@ can also be

unp,réjglx\lﬁ)‘gﬂdn%ﬁ <:S {egxléalttﬁrsiecgﬁ.} Sg’hﬁnaﬁﬁ%f %ectwe material

is ix? icihite48rnh BEsctRiNE.g5 8k a‘bfre&ﬁta@égd&[d di@riative ﬁicﬁmqhé"ﬁ to choose

I'm 754 is conbined wwth a second film 810 produced
a fabric sdthqrogdescthatrarel smalla(n siag thanfthe partielpeofradiopaquemateraaly but larger

f d .ent
in 3{239852910 e%é gr}tde%:, ga%a %es ﬁobglz Eg@dgfép ‘é‘,\%ﬂ tﬂo%q% sgﬁﬁgﬁl The
rad{dp@quRGofiftion chh HeenWe passet through ghetfhtsiit inAlmiriRr s/herehk fabric will
set of calendering rollers, the two filpms 754, 810G are

act peafilter rfiiter out\be sadieppane gattinles Whilg allewingde salvent ig,pass through.

In lﬁ%é@'gj)f tag g@ue%gg g&gu@/ oot g%ﬁ?%&n teﬁ%ﬁpl&@e :ilgéa*il?éﬁ)ore size

shotld be dh/ihe oeder of 2 nsivdons hmscmesgmchchhaman symoee sizg 60 Spilarly, the
solwp%gﬁ&géasq%g @gﬁsg | be %Frﬁi Shito ftl%rfat(;rrlée aug apt e gabnc has
been sufficiently impregnated with the radiopaque material, it can then be dried and

assembled into a garment or other type of article.
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have invol ved pol yneric m xtures. Nonethel ess, at

| east in the context of inparting radiation 22 WO
wQee4/0281811 PCT/ US2003/ 028099 protecti on, SUBHT/US2003/028099

polymers are not always needed. For exanple, radiation

t
[00§§]]g | ﬁg%ﬂr?%rﬁg{}ﬁ&g Cﬁe?%(ﬂét?o%ﬂgb&(@ﬂé’mﬁéﬂﬂﬁén&?% pe‘i‘a c%x%mber can be
credtadwith alsbhmohs gﬁcmmflememn@trexgensmnwacbnd@ﬁnchthe &hmns placed in

ec mate as,. bari um I e, or the,
the FRIGREn G B Gl Peshimm FHILAe RiAPARYSPIOUN G dhee6 ghzerits might be
barli® Ef1b8de arﬁf«'s‘%ﬂfuﬁé aaarﬂebﬁ'gcﬁvéll]” Bf thekSbaditish s%%tfelé&hxﬁrﬁcbéiause of

reagents. In the case of bariumsulfate, this solution
the matyral attwsmamoé@eerumwow t@ sulferic goidis thmazqhw@erson will occur

vergapt e B B ik B -Gl € ST v Py B s

prebipithte i el fAie preci pitate has been given an
opportunity to thoroughly inpregnate the fabric (e.g.

[00?%]6S E‘gér( %eg é@&ﬂleg%é radﬁzﬂ%n p%} ﬁmcaﬁgrngﬁxap Elﬁfglyﬁéjcgnrb%r@omed

te so I on an alr can

with bfi@rdagerft iorpirated ithirDthe fabeiegle. gy a8 cittier a cdmpomgi d)reﬂﬂ@ radical)
or am cromvee@;sen‘o Since bariumsul fate is

andcthep e1nosest to the pther segesnh in PR creatfa resyHRg FAdiqraRuGimpregnation.
t
Agfit inhe Sl b4 aridth Julfrd il (UthfUERa) E FAPL it deBantageously
be foﬁﬁedwmﬁdnanmnrm\selfatb as pdrt ofthe fisbyicaind thea exppsed ¢ thieiotirer
ro |ou ives an advant ageousl y be
°°n5)fé%’6‘8 °a°(58"? f ﬁ\?g’éﬂmu ﬁ@l%@gﬁ%ﬁ’é‘s?ves %/I xatives

and/or enulsifiers 15 to enhance the adhes[on and/ or
[0088]i ckethe tﬁ:mg@og amcdicabon,tthe invention hias hegar deserthedweith reference to

spegﬁitcgjga rreil {)%f AR d gaagiéo?dhgts i el‘lcb\a%:l“\"\%q 88 & ey t@rﬂ%%ia 6f skill in
the rmrthat%ﬁSudQﬂbdmatsdﬂs faAd ehfiRks/inaPBe hﬁd@@ithoﬁtfdeﬁ&ﬁﬁ% tffsin the
solution and i ncrease the adhesion of bariumsulfate

broaderispisit prdsqope ofithednyratipy s get ferHeinghnenpended alajms. g example, a

i lprb et PO F e riile g MR TR S LT,

No@émaesapmd sd of skdlDinf the at Rhow thas prdtedtion aglinidt |rad1at1dno eledidlcal
I n addltlon fo beln soaked or dipped in a prema
biological, ingstial pseieetiln png Tiredenzards dyneed F’éﬁ‘t‘qy\%h"rffﬁ?@ﬂ“éi For example,

el SR ORI LS RSBl SRS ot
exaniple beaked/as lireed for qelﬁslcs,\ﬂqmyecadnmgmabhates,onrqyrmOms or amplane

Qrm i

cabii, MeRpYSrche oD pIp RV P sl mgafiortfe il nvention
cmﬁéa@o bé Rirhfed Wb *énpa gaaclégfomi RhsitiVe Makfalsiap,

e particles of ra ue material, but larger 'in
phcsogrepluh fitm¢ ﬁectmmios)afrom(tmugg damagedr Since the doticity) ofuisatiis a real

coneBin, e SpiBferp R ive Retinf e rasshl BVARY g be S o
repla€ IeAd i fhahf B it€ citrdnk ap;ﬂi%hn&% thcludidgahe §6lddrivsédfor prihted
t he radi opaque particles while allow ng the solvent to

cirguithoardnr 454 5till fysther praraplsethe radenpaaeme@galé of theipsesent invention
codsicl? {Z}ée by ol dpHRaSkE R0 BRECSHiT & pdiftE. Ebulsfier? Vifting

agents or suspension agents may be added to such paints to keep the radiation protective

materials well mixed so that they do not precipitate out of solution, emulsion or suspension.

Through the addition of such radiation protective materials, radiation protection can be



30 should be on the order of 2 mcrons and correspond
to Whatman's pore size 5. Simlarly, the solution of

wWO0 ashsopmgue particles can be sprayed onto the Pabusm03/028099
Again, after the fabric has been sufficiently

1 nmregnat ed [ ;
o R3Sy b i AR oL 1l plo A e angers
of @Hiadioh.i cl e. 23 WO 2004/ 021811 PCT/U82003/028099
[00861 In anot her polyner-free radiation protection
GPOHIT Wi ARE b Ol FRND Ehd &R dMhat G BREDINahl tedhniques
utions o conp enmentary feagents on ea de and
dcschbed‘ iatthis applicapibm asecapipticatiie amy ditidwhéng radiatiang barmifil chemicals,

ariu ulL fate ram aque o t he e fs
gt DRIPESLFEaHS EHLD FPUIEFRBFaF (PR e pesiticdtion and
dra%ﬁé%%é la¥&r¥ingly)td bé feghded UMrsiluétpdtive PABEPHHRAN r&tEaHR ense; the
tRe natural attraction of bariumchloride to

inveptidnbeing kwited only biydhe appendedelaimsn wi || occur between
the bariumchloride and sulfuric acid which wll |eave
behind a bariumsulfate precipitate in the fabric.
[00871 In a further polyner-free radiation protection
alternative, the fabric can be formned wth one
reagent incorporated within the fabric (e.g., as
ei ther a conpound or free radical) 10 and then
exposed to the other reagent in order to create a
resul ting radi opaque inpregnation. Again, in the case
of a barium sul fate radi opaque conpound, the fabric
m ght advantageously be fornmed with bariumor sulfate
as part of the fabric and then exposed to the other
conmpound in order to create the bariumsulfate
I mpregnation. [00881 In the foregoing specification,
the invention has been described with reference to 15
specific preferred enbodi nents and nethods. It wll,
however, be evident to those of skill in the art that
vari ous nodi fications and changes nmay be nade w t hout
departing fromthe broader spirit and scope of the
invention as set forth in the appended cl ai nms. For
exanpl e, a nunber of the preferred enbodi nents relate
to the creation of protective garnents. Nonethel ess,
those of skill in the art know that protection against
radi ati on, chem cal, 20 biological, netal projectile
and fire hazards is needed in many ot her contexts. For
exanple, the type of plasticized protective fabrics
described in the present application could, for
exanpl e, be used as liners for vehicles, x-ray
scanni ng machi nes, x-ray roons or airplane cabins.-
Mor eover, the radiation protective fabrics or other
materials of the present invention could also be
formed into envel opes or pouches to protect sensitive
materials (e.g., 25 photographic film electronics)
from bei ng damaged. Since the toxicity of lead is a
real concern, the radiation protective materials of
the present invention may al so be used to
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replace lead in many of its current applications,

i ncl udi ng the solder used for printed circuitboards.
wdad\gooa/ostsil | further exanple, the radi opague nmaPeT/USL0H3/028099

of the present invention could be finely ground up
WHAT ISO19dMED @S atex or oil based paints. Emulsifiers,

I ndl ng agents or suspension agents nay be added to
such paints to keep the radiation protective )
mat eri al & Avsadiatigmasetestive pedymentapixiige Romppsiag pper S8Peby weight of
1 . OEno . . .

radBin BrosfiyH v i AR 1P S0 ¥R BB BFpotighdl AR Btd radiation
profezdiva@inarfiaBrintledd unpstedandiser baduMiGulBie4/ 021811

PCT/ US2003/ 028099 pai nted or coated onto any nunber

of surfa in order to provide.protection.fromthe .

danger s 2-cheragiatien BiotecfibpBIIMPROTEXEF ofilaim | Wherpig said polymer
; | Lpofends bfici pl es and
s Ste régﬁmﬁla uhleﬂé16 %g%dsl,)\é? i bed I’vlmrf‘i ?&m@@ g%dp??geﬁ lgx%(: are

applicable to any field where radiation, harnful

cheni cal ¥, The3adiatier piotestive pelymgric miixturgeafictaimptewherein said

roj.ectiles o i i S_-presendo, The. i ft [ .
polSirSHf oo eriset Fonr P EITE% oY MR L kel R oA materals
and dppreitimatelVE5% batightof palyreet ri ctive sense; the

invention being limted only by the appended cl ai ns.

25 WD 2004/021811 PCT/ US2003/ 028099 T 1.S CLAI NED .
I's: 1. Abriragipbion prottcsve polymsns W%ﬁi&mwﬁm«m said

- 00 i . L 6 '
red 0 B Rl S ARy o BB TR 30% 65 weigh
of armrresubfatecdnd 5% Biy atdight of pisotudct i ve materi al s i ncl ude
tungsten and/or bariumsulfate. 2. The radiation
protectiye, pol.ynmeric m.xture of aim1 wherein said
o ymer i Pttt nutiettvi oo Bhae SomedSigE iy
acet ate apgePdf MBlikMhane. 3. The radiation protective
pol yneric mxture of claiml wherein said polyneric )
m xt ur e aadiationgsotagtprecpolymeerisl mixgBoadherededrgiberpiise attached to said
r.adi ati.on_protective terial s. and approxi npat el %
raogE, Wi el RO AR i AR EY Fosfmbrdia o
radRidloM pRdtectiveinXdietif sefected &of tBe MRP @bikistibigdf badaingbdrivm sulfate,
protective materials are approxi mately 75% by wei ght
bargfm chjarde, ether bagymcompounds, tusgstem B Garbidee tungstem oxide, other
. i : ot Y o
g Eorthofly e, Mot Oul B it Al Compounds, st
titapiuhmcompounds, (Diatrizoate Meghmhinednj. USR] AtetrisoatelSediant, boron, boric

ot herwi ttached to said
acid, boron-oxsl e, %oron salts, other boron compounds, beryllium, beryllium compounds;

Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Oil, Iobenzamic Acid, Iocarmic Acid,
Iocetamic Acid, Iodipamide, Iodixanol, Iodized Oil, Iodoalphionic Acid, o-Iodohippurate
Sodium, Iodophthalein Sodium, Iodopyracet, Ioglycamic Acid, Iohexol, Iomeglamic Acid,
Iopamidol, Iopanoic Acid, Iopentol, Iophendylate, lophenoxic Acid, lopromide, Iopronic
Acid, Iopydol, Iopydone, Iothalamic Acid, Iotrolan, Ioversol, Ioxaglic Acid, foxilan, Ipodate,
Meglumine Acetrizoate, Meglumine Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic
Acid, Phenobutiodil, Phentetiothalein Sodium, Propryliodone, Sodium Iodomethamate,

Sozoiodolic Acid, Thorium Oxide and Trypanoate Sodium.

26



fabric, wherein said radiation protective polyneric
m xture conprises a polyner and a radiation
w@rauectsive material selected fromthe group CPOBUSIG08/028099
of barium bariumsulfate, bariumchloride, other
bari um conpounds, tungsten, tungsten carbi de, tungsten
oxi de, @ The radiatiog prarectbefatsriciefclain Swherein ddidradiation protective
conpounds, tantal ym _ tantalum conpounds, titanium
materal gclydes %@ﬁﬁﬁ@?rmw@%e Megl unmi ne Inj. USP,
Acetrizoate Sodium boron, boric acid, boron oxide,
boron sgl e raaldigh pPREQR TRMOSIAM GRh¥eld 447 polymeric mixture
beryl | i um conmpounds; Bunam odyl Sodium D atrizoate
comgusksiaver $0%ibyaieigt ofiradiationtproteativeomaterials ahd tess thap 50% by weight
£ [ dk | ocetam ¢ Acid, |odipam de, |odixanol, |odized
OLPRHYMEL| odoal phi oni ¢ Acid, o-1odohi ppurate Sodi um
| odopht hal ei n Sodi um | odopyracet, |oglycam c Acid,
| ohexol 8. Théediatioh praiedtive fabripeiolaim § wheRhi@id pdlemer is selected
| gpent ol , | ophendyl ate, |ophenoxic Acid, |oprom de,
from thsrgsonnconpisting of Shylaany! arefateasd @olyetyleiean ¢ Aci d,
| otrol an, loversol, loxaglic Acid, loxilan, |podate,
Megl um &(gﬁg ' i 5 vARAL i: :
Sodi um I@el\/le"ft(h??écg?n e,‘%ﬁéf{?iggagﬁ%%?@ g Pher%ggi%{taitr%%?@p rotective
matétiadsidre approkmhately 7SSebyiweight oftungstern) 0%, bySedightof barium sulfate and
0 odo%t hamat e Sozoi odol i c Acid, Thorium Oxi de and
5% by ysighbat st um 26 WO 2004/ 021811 PCT/ US2003/ 028099
6. The radiation protective fabric of claim5 wherein
sai d r adparherdiiich ?thédtﬁle fasH s fl cidim! SWwheteéRSsald Yo Tabric is
and/ or bariumsulfate. 7. The radiation protective
sele¢tgd fiom the graupiafive vigh and non-3egiven fabrigsrer i ¢ i xt ure
conprises over 50% by wei ght of radiation protective
mat eri al I 9 I gt I fahein o
The r adil 3t T BSREPnbRRGRE e 31 10 BherBlf i Blovel fbric s a
wovelicthtiol yner is selected fromthe group consisting of
et hyl vinyl acetate and pol yethyl ene. 9. The radi ation

protective fabrjc of claimb wherei.n said radiation )
pr ot ect il¢e w&é&npa|p§°ta%veafﬁlmﬂsf RETLE %Wg@%n&w%ﬂg‘ﬁ?ven fabric
S jght of bariumsulfate and 5%
layegﬁncﬁdﬂagﬁlﬁﬁ{gw.\%?%#.éﬁé.

y wei ght 10. The radi ation protective
fabric of claim5 wherein said |ayer of fabric is

sel ect ed3f Agadiatien protastive tompasite fabrit comprisngen

fabri cs. l11. }.’he rag%?ation protective fabric of claim
10 wher & BYEYH YUV Fabric is a woven cloth. 12.

The radigghyRiof Ao veh Yébricalid,c of claim 10 wherein

sai d non-woven fabric |ayer includes flashspun

pol yet hya radigtion protective polymeric mixture interposed between said two layers of
fabric, wherein said radiation protective polymeric mixture comprises more than 50% by
weight of radiation protective materials including tungsten and/or barium sulfate and less

than 50% by weight of polymer.

14. The radiation protective fabric of claim 13 wherein said layer of woven

fabric is a woven cloth and said layer of non-woven fabric includes flashspun polyethylene.

15. The radiation protective composite fabric of claim 13 wherein said

polymer is selected from the group of ethyl vinyl acetate and polyethylene.
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13. Aradiation protective conposite fabric

conprising: a layer of woven fabric; a |ayer of
waooee4womwen fabric; and, a radiation protectiverPCT/US2003/028099

pol ynmeric m xture interposed between said two | ayers

of fabric, wherein said radiation protective

pol ymer i g6 1A girdlehit EMRNEE FroMhe cdrfiputitd o b f clth JBI

of radiation protective materials including tungsten

and/or bariumsulfate and | ess than 50% by wei ght of .

pol yner . 144 ongiesejympsnipgargiept eanptryrted %‘UP itle gampQsie fabric of
clahp1yvherein said layer of woven fabric is a woven

cloth and said |l ayer of non-woven fabric includes

fl ashspun pol yet hyl ene. 15. The radiati on protective

conposi t t8.fAabva pieed panit andvjatket\ghmmenit ponstrircted fbymibe composite
fbsel ctedléromthe group of ethyl vinyl acetate and
a BBP?%‘PH’SH ne. 27 WD 2004/ 021811 PCT/ US2003/ 028099

16. A garnent constructed fromthe conposite fabric of

cl ai m 1319.14h arﬁcl@%@gdﬁl@@ﬁ)rbtéﬁmﬁ%lé tise agdifh both Qadiktisicarrid

fromthe conmposite fabric of claim13. 18. A two
projsictilecpepetfationdyzyrde k@mpifRgient constructed fromthe

conposi t ] P . j . l e

of prot e%P ?‘E’é’%k 3“3@{ wglgf g‘il%}set]sébagﬁﬁ R rr%?tg% P%%%H@%H

proj ect i 4 eadirtioatprattdtive pobyareritanixanp adirradgr othgpwisy aitached to said

| ayer which is resistant to prgjegtile enetra})ii on;,
projggtile P&“F%1°§t’F%Wr‘@f¢éc‘t"i“’xF%‘“ﬁ6‘ldﬁé?tFQS‘ teptiNePOARER CRyix ture
corffri FROBRE afd b BAIOn o SO mAKRBALCE BRI pb Snsistng of
barjunh,\basinincsuifates barmm cldoypde, séwr bannoh yommpowds] tangssati, tungsten

r,otective nmaterial selected from.the group,consistjn
carbie, thigstiyX1g, oS gHe Formpends, isTapih st cgmpgyinds, tintalum,
tan@fivh BOMPOHAS UNESuml HRERINT BompUHAS, 5 Rriz6AE Mcdfumine Inj. USP,

tungsten oxi de, other tungsten compounds, bisnuth,
Acdstizonie Bodivmp beredshoriczasidabaron oxidenberbu saltspethenhoaten compounds,

vr N SR, BT P51 LS Bz O,
TobBR%agiic A¥id] Bocalific WcidAbétamRtAGd, I68ipARideISAXAAGE lodized Oil,
beryl l'ium_ beryllium conpounds, Bunhamn odyl Sodium
Iodmlagqonmlé, @hasohippurth ¥ estinmelodophthalein Sodivm dedopxeacet,

o A | sy : . . di ’
Tog) RAAAC, Yoot RRSERANIE A, fonayRBdPREHT: AcIgERRRY,
Iophatiyluwe, Ibsttbapkic Aidiloproadde) Topromic drid, &spgidol, Idp3dbye; dsthalamic
Acid, lohexol ., loneglamc Acid, |opam dol, |opanoic .
Acigg Jafrolan, Bgﬁﬁgﬂ, Toxaglic Acid, Toxilan, Ipodate, Meglumine Acetrizoate, Meglumine
Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein
Sodium, Propryliodone, Sodium Iodomethamate, Sozoiodolic Acid, Thorium Oxide and

Trypanoate Sodium.

20. The hazard protecting article of claim 19 wherein said radiation protective

material includes tungsten and/or barium sulfate.

21. The hazard protecting article of claim 19 wherein the polymer in said
radiation protective polymeric mixture is selected from the group consisting of ethyl vinyl
acetate, polyethylene, polyurethane, polyamide, polyvinyl chloride, polyvinyl alcohol, natural
latex, polypropylene and polyester.
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| ophendyl ate,, | ophenoxic Acid, |opromde, |opronic

Acid, |opydol, |opydone, lothalamc Acid, Totrolan,
woesansmily Toxaglic Acid, loxilan, |podate, MpBCDUSZN®3/028099

Acetrizoate, Meglumne Ditrizoate Methiodal Sodium

Metrizam de, Metrizoic Acid, Phenobuti odil

Phent et i20t ITle@iabard pestesting Ao bFtiaiat 09 Wheﬁ@:ﬂsdﬂdfpropctllc
| odonet hamat e, Sozoi odolic Acid, Thorium Oxi de a

penqtrajion esistant dier ifnselezted frore the-eraiRicqnsisting of @ganadtané pelyethylene
fabifds ¢l @i m 19 wherein said radiation protective

mat eri al includes tungsten and/or bariumsul fate. 21.

The hazard protecting article of claim19 wherein the

pol yner 23nThahaard pnd»'te&tihg) m'timeoctf@daim@ whergimsaidoprojectile

mxture.is eect r ro consi of ethyl .
pengiraigh resiniSne et msdirs PR Gy st per S A Pelapypafing pbrics.
pol yvi nyl chl oride, polyvinyl aIcohoI natural | atex,

pol ypr oyl ame hansd pedt¥é@mpiticld 8f M2 99 et licast some of said

PCT/ US2003/ 028099 22. The hazard protecting article
mulgpledayersefiayamideansy/or pobyethybensifalbrigsiase gncapsulaied by thermoplastic.

resistant layer is selected fromthe group consisting

of aram

pr ot ect |2§g?ggp%lt&/&to¥% 1ﬁg§mc£ea&( e?leﬁgzn\gg%? %613@]%@5?09 gmtecnve
polysdrizimixtire s laagnaédorito Isaid Projedtile petesration tasistant lagyrer s

of aram d and/or polyethylene fabrics. 24. The hazard

pr ot ecting icle of claim t | east sqne

b *sat o 2Bt prrerd apiscting pricfe ot SRt is wherpB i e ea bulle
rodffakd cs are encapsul ated by thernoplastic. 25. The
hazard protecting article of claim 19 wherein said
radi ation protective polynmeric mxture is |am nated
onto sai2d. Eh@}lwrd protesting ertisld oficlaimsl Swherein saidearticlo & a bomb
The hazard protecting article of claim19 wherein said
article is a bullet proof vest. 27. The hazard
protecting article of claim 19 wherein said article is
a bormb  23uiAh.arZdle cAyabRy dfipRbtectppiet agdingd bothaadiatigh #nd fire
user against both radiation and fire hazards
hﬂ@éﬁﬁ?m@%@ﬁ a poI yneric l-ayer which is resistant to

fire; ric mxture

adher ed OIgmﬁ Wgﬂe&fgltcgg?{?ﬁg&%ﬁsfg? fire resistant

| ayer, vahadmnun pmtebtwaqibbmemn mixtire adhieves qraitheraiseattached to said

m xt ur

sSes and a radi.ati.on
fire A 6 ek Sl FPUAR B teER U a NS B SAamgisppolymer
and A ralBafidrt Potdeftv Hxterial selected from the group consisting of barium, barium

sulfate, barium chloride, other barium compounds, tungsten, tungsten carbide, tungsten oxide,

uit

other tungsten compounds, bismuth, bismuth compounds, tantalum, tantalum compounds,
titanium, titanium compounds, Diatrizoate Meglumine Inj. USP, Acetrizoate Sodium, boron,
boric acid, boron oxide, boron salts, other boron compounds, beryllium, beryllium
compounds, Bunanuodyl Sodium, Diatrizoate Sodium, Ethiodized Oil, Iobenzamic Acid,
Iocarmic Acid, Iocetamic Acid, Iodipamide, Iodixanol, Iodized Oil, Iodoalphionic Ac1d o-
TIodohippurate Sodium, Iodophthalein Sodium, Iodopyracet, Ioglycamic Acid, Iohexol,
Iomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol, lophendylate, Iophenoxic Acid,
Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic Acid, Iotrolan, Ioversol, Ioxaglic
Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine Ditrizoate Methiodal Sodium,
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sul fate, -barium chloride, other barium conpounds,
tungsten, tungsten carbide, tungsten oxide, other
wo ong®kmm1 conmpounds, bi smut h, bi smut h conmpoundBCT/US2003/028099
tantalum tantal um conpounds, titanium titanium
Metfi2dinide, M etrizbicah ¢id ZRHshebuyRal Pentstibthaleid Sédium¢ Pioprylioddmee,
Sodi um boron, baric acid, boron o,éi de, boron sgl(}_s,
Sodiwmledomethamates Spzrindalic Asid,Thoriym Oxide gnd Tompanoate Sodiurn.
conmpounds, Bunam odyl Sodium Diatrizoate Sodi um
Et hi odi ' } 4 A inh 08 M3 it &b diati ;
ocet ampe. me g2l APREAR it oficlinh 35 At 844 fedizion protecive
matéraadl omlysles tumigsten@nd/or bariunpsidfatgopur at e Sodi um
| odopht hal ei n Sodi um | odopyracet, |oglycam c Acid,

| ohexol lam c Acid, .lopan angic Acid. .
| opent 0P TEEARimaieElng R RTTI a8 iRy Bisirgfi in sai

radidtRR ROle6ti VP dymbERiEese ib Sdciantom tigd gralynof ethficviflyl acetate,
| otrolan, loversol, loxaglic Acid, loxilan, |podate,

polywthylenss nedyysethiane, polyemidevpglyviny hehlosides polyinyl alsehalnasiiral latex,
P°1Y§g<ﬂ’:ym aﬁ%gwﬁé?ro4/ 021811 PCT/ US2003/ 028099
I i)

Zam ri zoi ¢ Acid, Phenobutiodil,
Phent eti ot hal ein Sodi um Propryliodone, Sodium
| odonet Bandthe haBod pratetting artiadd of clalima28 wher€inisdiel famdesistant layer

.. T anqQate Sodi.um 29. e hazard protecting article
inclygiot By BErS AL PRSP RS A e r ot oct | ve

mat eri al includes tungsten and/or barium sul fate. 30.

The hazapdTRs RiZAR profecing ArfibR oftlafth 2B Whéfeinbaa eddiationrotective
polymer in said radiation protective polyneric

polymiexicumizture isslamsatestorite said fikeeresistantlaysr. et hyl vi nyl
acetate, polyethylene, polyurethane, polyam de,

12t s T eSS AR g

piec@ffiré protectibn plrApdwit28 wherein said fire resistant |ayer
i ncludes aram d fibers and/or polytetrafl uoroethyl ene.

_32. The hazard protecting article_of claim28 . .

wher ei n34afbe h"a"éf‘gﬁrlo%ﬁqnbg 6‘%&'€tqf Fleim &gl‘x}}%‘?‘ﬁ‘ Ealﬁ'i"’i?{‘%ﬁ‘é atwo
sl ' onto said fire resistant |layer. 33. The
plwﬁ?ﬁ% %ﬁgﬁg%l?'i ng article of claim28 wherein said

article is-a one- piece fire protection junpsuit. 34.

The haza6dApolyeeric mixterethaving rafiatongirotetgdndhsatdissipating

article is.a two piece fire protection suit. 35. A
ProRsHies fRRPESHEYt ur e havi ng radi ation protecting and heat

di ssi patai‘jwym&r; operties conprising: a polyner; a heat

di ssipating material selected fromthe group . .

consi st iarhgabdissipatingrmaterig selected from the group consisting of silver, copper,
gold, aluminum, beryllium, calcium, tungsten, magnesium, zinc, iron, nickel, carbon,
molybdenum and tin; and,

a radiation protective material selected from the group consisting of barium,
barium sulfate, barium chloride, other barium compounds, tungsten, tungsten carbide,
tungsten oxide, other tungsten compounds, bismuth, bismuth compouinds, tantalum, tantalum
compounds, titanium, titanium compounds, Diatrizoate Meglumine Inj. USP, Acetrizoate
Sodium, boron, boric acid, boron oxide, boron salts, other boron compounds, beryllium,
beryllium compounds, Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Oil, Iobenzamic

Acid, Iocarmic Acid, Iocetamic Acid, Iodipamide, Iodixanol, Iodized Qil, Iodoalphionic
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gold, alum num beryllium calcium tungsten,
magnesi um zinc, iron, nickel, carbon, nolybdenum and

w0 2ov4/02r3ds a radi ation protective material sel pCr/es82003/028099
fromthe group consisting of barium bariumsulfate,

Aclb ar~lddampbhxatel Siﬁ;uxﬁt lagspHindiéidSodiumg dodupyracet) m@gy@mnc Acid,
sten car bi tun sten oxide, ot he[ t ung

Tohxg RIS ARG HaEoR e 9E0toh ortnaite. ophenori
Acid "’IG}{)I%H{&@ tlcgﬂ?gﬂem Ioﬁ*cfof%%@gt& | (bfflaIt AR §n Ioversol

rzoa ['um’ne Acetri zoate
Ioxdghic d‘w,ld Boxilag, Epodai,e M@glumme(AdemZMG dvVieglatnire, Dmiuate Methlodal

Sodh e By etetiro ki Mibabitadl PR EiTOR Sedieme |

Proﬁr?ﬁ@dbﬁ@ r%&imxﬂ%&ométﬁ&ﬂﬁ@' Soz0fddBlic AR ThEHEM A8k and Trypanoate
| odi pam de, | odi xanol, Iodized O, [ odoal phi oni ¢ 30

Sodinm 2004/ 021811 PCT/ US2003/ 028099  Aci d,
o- | odohi ppur at e Sodi um | odopht hal ei n Sodi um

| odopyr aget, &9?)' }/ <m g ’of cfaﬁ-n 85 QJheféu? 958 h@ipd?smpatmg

Aci d, |opam opanol c

matériyd Iiuacmibpbxadredurhmphea@@am raéﬁtldn pi'dﬁfﬂil@ﬁtrdl&maﬂ {(yaginincsul fate or
Aci d, |opydol, |opydone, lothalamc Acid, |otrolan,

tungsiler sol ,~ loxaglic Acid, |oxilan, |podate, Meglunine
Acetrizoate, Meglumne Ditrizoate Methiodal Sodium

Metri zamyde, TM%kk)llggng%rfc xﬁﬁ(‘hﬂ‘e of Bﬁpﬂgykw}h%?@ulx said mixture is laminated

Phent et| ot hal el Propryl 1 odone, Sodi um
ontd pwovet dranvatwoveBdabriodol i ¢ Aci d, Thori um Oxi de and
Trypanoate Sodi um 36. The pol ymeri c mxture of claim

35 wher |n sai,d,heat at.in mat er S _CO

o al o RUAR B S B o PR Eh wEA b EbotaRBRe pepetration
andh&idrdﬁﬁs%ﬁéﬁ@hl% cofnprisinggst en. 37. The polyneric mxture

of claim35 V\herel n said mxture is lamnated onto a

woven ora pebimetis leyerfvaliieh ts reggantan prajeqtde penetiption selested from the

r i t jectile penetration
gro‘g’ 3{ lgr}g%%é%z’ﬁgr%g%g}@g n‘p'?cllgsipnr‘lig a polyneric |ayer
whi ch i 2 chemical protective yet sdlictddeoriottivgivisatattached @b e4id prbjectile
fromthe aér%rou of arami d fabrics and pol yet hyl ene

peneteabion gesistari dnyer, vlieaein said cbﬁratcebvrptﬁét% Bf inERTRPIRLES gpe or more
polyPhdiSEMhci&l @Mﬁ@&%ﬁg%m@é &gsélgé&lny &5@?@3@& eOfblyvinyl

resi st ant ayer rern Ssal

chidridyg sehlorimatedpol yetiederos) aylon, paiyerethand, ymmmd pcdynetrhﬁwbrbezthytene and
the group of flashspun polyethyl ene, polypropylene,

“MeOPfENSvi nyl  chloride, chlorinated pol yethyl ene, nyl on,
pol yur et hane, aram d, pol ytetrafl uoroethyl ene and

Neopr endg, The article of claim 38 further comprising a radiation protective layer
adhered or otherwise attached to said projectile resistant and chemical protective layers
wherein said radiation protective layer comprises a polymer and a radiation protective
material selected from the group consisting of barium, barium sulfate, barium chloride, other
barium compounds, tungsten, tungsten carbide, tungsten oxide, other tungsten.compounds,
bismuth, bismuth compounds, tantalum, tantalum compounds, titanium, titanium compounds,
Diatrizoate Meglumine Inj. USP, Acetrizoate Sodium, boron, boric acid, boron oxide, boron
salts, other boron compounds, beryllium, beryllium compounds, Bunamiodyl Sodium,
Diatrizoate Sodium, Ethiodized Qil, Iobenzamic Acid, Iocarmic Acid, Iocetamic Acid,
Iodipamide, Iodixanol, Iodized Qil, Iodoalphionic Acid, o-Iodohippurate Sodium,
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39. The article of claim38 further conprising a

radi ati on protective |ayer adhered or otherw se
w@bdoaobmdi t o said projectile resistant and chep@T/ab2003/028099

protective |layers wherein said radiation protective

I . I a_pol .. and aghat 110 I tal :
a0 150 PR Tt At Rn B M epamico,
Tophrivid ABids lopEmtoE; Toptrnd Aates tophéndté Acitieprontidé,ilopronic Acid, Iopydol,

compounds, t ung‘it en, tungsten carbi de, tungsten ox‘&@eI )
Topydane; Iofhalagaic eI dagelamdeversal; loxaglis Add.daxHan. ipadatsyiMgglumine
Acdiitlafd, MBI AR ﬁi&&b%rm&klgqﬁr SddidrR VR arthidea0ietBoic Acid,

conpounds, Diatrizoate ghumne 1nj. USP,
PheAokitiodd pRlientcHiothalein Sbdinor Prdpoylicdone iSddiunolodnmeshiathate, Sozoiodolic

AcioFtinnt iR o FRREnOBE SRABEY | Sod um Di at 11 zoat e

Sodi um Et hiodized O, Iobenzanm c Acid, locarmc
Acid, | agetraghRichCefblainl 3PWREEINARe pdip@exianeid radiaddrpdtective
G |, lodoal phionic Acid, o-lodohippurate Sodium 31 WO

laygoosgleradbiiam ticrgnosp oosyigimg 9f othyl vayeetate, polxethylgne polyurethane,

polk%?iﬁ?}ﬂo%zrhl gﬁr’gid&lc X p. ngﬁga'k%énloid Bgﬁﬁ?gg gaﬁ?)% ??@g}o%gieﬁe and polyester.

| ophendyl ate, | ophenoxic Acid, |oprom de, |opronic
Aci d, | oplyditie artitle py diaime 38 furtiteacamprisidga €ire desistaot layer adhered or

| oversol, |loxaglic Agid,.|oxil , l.podate,. lumne . .
othoreaseattagheddo syl projaste resistant s homgal RTQSeFsVe Egraupherein said fire
resiffahf 1aft Thelfacs Wrhig" it Gt pol FIGMABNEIINE, |

| odonet hamat e, Sozoi odolic Acid, Thorium Oxide and
Tr ypanoadZ Theditiche ofAdainiThfefusther eomprisinga heahdisgpatingrayen adhered

or e aliatied i sl bipiele FiCRL PIEERIcaL ProytclYf [ayps wherein said
hea@&i@ﬁiﬁétﬁm% 19r X8 b Q&P ol PRI Heal Essipatifk Yitierih® selected from the

pol yvinyl <chloride, polyvinyl alcohol, natural |atex, ]
gropp tosistipg PEsitvenmopper geld: dpminpm, byryHivap,wcplejuwn,dangste, magnesium,

.38 further conprisi fine resistant | ayer adhered
zm%lnono?lﬁgcﬁvﬁagl% af‘%@%@‘%& oan(sl id projectile resistant

and chem cal protective |layers wherein said fire

r esi st and3. lAamaltilayee lattitds capableiofl pfotdeting a aset/against projectile

pol ytetraf| uoropethy] ene, 42. The ,artjcle of cl.ai m 38
penetiatione hazagdays chemisals, radigtion; firgiand pygtheating cpmpHHBge

or ot heryy ; iSfd ' ' i lecdéffrom th

chem cal W%‘?g?‘gfz‘%l e?ﬁg/cgrlifﬁsmﬁg%@f gﬁtg@pﬁtgegaﬁbﬁ‘% omte
grodp ef araadid fubdbagmtpaiwq)yliesefabécqml ymer and a heat

Cone) oo RS B RS mers st fom
the%?d dohsiSingCé¥ ffdsHiPunipdfeaiyidhe, PEIGSISSYILHE, Rol&'vﬁ@' 1 chibfide,

I ckel, carbon, nolybdeénum and tin. '43. mul il ayer
chlaminated ethyleme nlylonppolyursthane,iananid and aeopiens; nst

projectile, penetratio hazar daus_cheni cal

adi at i ohredidHo8 ProfEcaxrley £PRGSRE A BAPRIcK BeiBced from the group
cor@i%kiﬁ?ﬁf lefhyl {ST ackit€ ol yethydsiiespalirethend) polyariidd, folyvinyl chloride,

r

penetration sel ect ed from'the . .
polyvinyl alcohol, natural latex, polypropylene and polyester, and a radiation protective

material selected from the group consisting of barium, barium sulfate, barium chloride, other
barium compounds, tungsten, tungsten carbide, tungsten oxide, other tungsten compounds,
bismuth, bismuth compounds, tantalum, tantalum compounds, titanium, titanium compounds,
Diatrizoate Meglumine Inj. USP, Acetrizoate Sodium, boron, boric acid, boron oxide, boron
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group of aramd fabrics and pol yethyl ene fabrics; a
chem cal protective |ayer conprising one or nore
w@oedogoerssi sel ected from the group consisting BET/US2003/028099
fl ashspun pol yet hyl ene, pol ypropyl ene, pol yvi nyl
 salt€; PkRE b6dn cofpbidsNBér9Hiugd, biehaien coMboindsBhn4A{i6dY1Bodium,

aram d and neoprene; a r adi ation protective |ayer

Diatsizapte iSoiliven, aEtlwedly%Olls Inbenzamic qqeEmgrAwig, locetamic Acid,
Iodlggxﬂf’des fodﬁ&ngf I | OLY JoX&aA@ﬁﬁ}?tﬁ{;ﬁld, @El:oggllﬁlgél’k&@%odmm,

ut et
Iodcﬂihltba\l'élmﬁbdlahﬁ ([)didmlpyraﬁat Wghycahmi¢ Axid, fubley@ll lpydgaisic deid, lopamidol,

yester, and_a radiation protective ngter.ial

Iopg@r%elédlw%ﬁi {opbendats, oBhénax{c ﬁado]PPB)é’i“fiﬁrﬁPPWQHW Iopydol,
Iop E%&ralabra& A, A Cisvdeée&n hﬁ%%%gwela %ﬁ@mwfe Meglumine

gst en, ungst en carb ten oxi de
Acetrizogts, Meghmrpe Ditrigpate Dilathiotial, deumthtrummcummzmc Acid,

PheB%H.B lgﬁ,g%hen g’ﬁf"ﬂ%g%w pmﬁoqutggc? ',ﬂ“'cll td%pne amate, Sozoiodolic

Acx&‘cﬂiofriuﬁp@kﬁeﬁﬁa"rb'}?anl%}é@ﬁ uBfric acid, bor on oxi de,
boron 32 WD 2004/°021811 PCT/ US2003/ 028099 salts,

ot her barfin resisipd daies comprising axamid Hibergland/onpelytatratinerecthylene;
dBunam odyl Sodium Diatrizoate Sodi um Ethiodized
GO l, lobenzamc Acid, locarmc Acid, locetamc Acid,
| odi pamadgeat dh@ﬂpatﬁfg%yerlc@ﬂ\lpﬁeﬂgQ;Jolyxﬂd?dﬁ&hlhbatcdusfpanng material
Aci d, o-1odohi ppurate Sodium | odopht hal ei n Sodi um
seleptsééwr theeroup @@WWE\“W@L &opmr@lgla umlaH@g elium, calcium,

en%ﬁg{%’%%g gﬁg%bgl CI ,’Hﬁc?lp?:aglr%nﬂge, o'pronic

Acid, lopydol, |opydone, lothalamc Acid, lotrolan,

| over sol44. Aaadigtioc reistant lihendot abuildipg fbamdatidve hildimgwall, building

Acetrizoate, Meglumne Ditrizoate Methiodal Sodium
CORBHIRCHHIG CQBIPTRANE; | z0i ¢ Acid, Phenobuti odil,

Phent et i gt ha! #ipibrieodhdim Propryl i odone, Sodium

| odonet hangé Sozo?]?)dol ic Acid, Thorium Oxide and

Tr y pan oatredistich protecsive pob'meemrmkmnc adlay@ror&ﬂlqnwnssmttg!:hed to said

dflb nd/or trafl uoroet hyl ene

fabi, et o R ATyt P e i R PR r e o

radigiiSrb profdcti AImARaT ée?éctecﬁ@érﬁ%@&oﬁ? @msishﬂg OF Batfum, barium sulfate,
consi sting of silver, copper al um num

bariyar c,lﬂ¢nd¢npﬁxerabmmpompm§sx tgngstm gmegtm parbidentungstemexide, other

tungdi 6 Sppofids, Ao bR ¢PtePRinds Grtalifn SR Rlpefinds, taniumn,
titani@m! compeuhds, Diatrizeudé Mv’ghﬁﬁﬁb j SUSP/Wédthizoags Sdﬁlinﬁylﬁb”ro@,fbonc

fabric; and, a radiation protective polynmeric_m xture
acids bpeonceidss beronsalis, thenberaniempoundsaberyllivg, beryllium gopounds,

Bmgaﬁ{ﬁg% %g&rii%g{ﬁ gﬂgtﬂ&%@ Sblihfn, BUBEEE BilMobbidafi€ ATRY, ictEfic Acid,
Iocetamic Acid, Iodipamide, Iodixanol, Iodized Qil, Iodoalphionic Acid, o-Iodohippurate

Sodium, Iodophthalein Sodium, Iodopyracet, Ioglycamic Acid, Iohexol, Iomeglamic Acid,
Iopamidol, Iopanoic Acid, Iopentol, Iophendylate, Iophenoxic Acid, Iopromide, Iopronic
Acid, Topydol, Iopydone, Iothalamic Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate,
Meglumine Acetrizoate, Meglumine Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic
Acid, Phenobutiodil, Phentetiothalein Sodium, Propryliodone, Sodium Iodomethamate,
Sozoiodolic Acid, Thorium Oxide and Trypanoate Sodium.
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radi ati on protective material selected fromthe group
consi sting of barium bariumsulfate, barium
wohooarede1 ot her bari um conpounds, tungsten, tROGESEIN3/028099
carbi de, tungsten oxide, other tungsten conpounds,
bi smut h, bi smuth conpounds, tantalum tantal um
corrpounq% tlAmly‘mn de¥éc¥1ﬁ‘é‘bx‘6% eqpRingls, Diatrizoate
Megl umi ne I nj. P, Acetrizoate Sodium boron, boric
acid, bcammb@m‘amg doostorctesiahtt lsast ot past; frbma)pplymnp@nmlte

incaBparfing 4 o Iork VP AR ST 18 BRAp SRR ge g O bartum,
bariu@Csal fleCbAMiingl chlohas @t berihe lcdmpblmﬂlsﬁaﬂ%ﬁ@,, tun@skei aitbide,
| odi zed QG I, Iodoal phionic Acid, o-Iodohippurate

tungsésaioxile, PHELPIEHER ETAPIES, lhﬁmuthddwvth@empow@gx (@Rl tantalum

con‘é {uq s,{ Got |(§ aﬂx%ﬁhﬁgﬁfdgél @'Ilzoat1 gé(ﬂl.l@ﬂ{ Al 6E)%q’y]%c&nzoate

Sodimrbamn;i ®orit agidolvoren oXide Cbordmj&d,Cdther Ibomuchan@punds, beryllium,
lothal am ¢ Acjpd, |otrolan, loversol, |oxaq]. '

beryliwn campoysisa Biaamiofidgrodimddiarizopte Sodwm, "éﬁi/g% ﬁ'& Iobenzamic
Amﬁ' IBW%%E@%P&&H?AC% i Bmi M HE diZ &3, q@dlzé@bﬁ' FoRbAphionic

enteti ot hal el n 'Sodi u
Aci@rosfadghippurateeSoddard; lodoplubialemtSodivat, dodopPueef, Luylyqamlc Acid,

TN TR AT TN T —

Acx&i b Sotidd] Igﬁr@ﬁﬁ, AQERbpydoN, QOpy'HoFlé qgﬁiaﬁﬁi@ Aﬁﬁl Totrolan, Ioversol,
constructe least 1n part, froma polymer

aghrmd ge!fulann mﬁp@r Meghunine Agelrizodte Meglenie AYtriveateVethiodal
Sodify A eamicly et ErroAr e rgehioBaPRenis b soati., ™

Pro%x*}*ﬁg&dn% NSoditMdS 6k eth@mn e 0SozoiddeNY AlRI) TRYMER Ox@dd@id Trypanoate

ungst en conpounds, bi snut h, bi smuth conpounds,
Sodiwmt al um tantal um corrpounds ti tanl um titanium

conpoun t. t oate

Sodi um Wm?m% g%@ :@% lgg]?'@g OXI é’" H§Eag}d§%ﬁsgddtz

ot her bwnalaﬁmauadsmiae aid lhousthg toldetect tadiation passing through said

conmpounds, Bunam odyl Sodium Diatrizoate Sodi um
wingeWi odi zed G|, lobenzanic Acid, locarmc Acid,

| ocetam c Aci d | odi pam de | odi xanol, |odized G,

| odoal p nic P$?tg

| odopht hmaélo ei nASo |(81rrf109Pllo opy ggééltvl@&& y%tgvrﬂagwle compnsmg the
stepsofiexol , | omagl am c Acid, |opam dol, I opan0| c Aci d

: 8 B(ra(r)]:] IO hn{&&%ﬂ? g%’%‘dte‘i s n%)élll %ﬁlﬁ% rgg ﬁ\Eqn‘Le a polymeric
mlx £ r\%e@&n shid\t8diakbn {)roké&ﬁaﬂlﬂa&nﬁpﬂs deledto frbﬁrth?vg{@ilg %bﬁsxstmg of

gumne Acetri zoa Meglumine Ditrizoate hi odal
barigoy barigm isulfate Aariutechlovide; dther barinm epmyrivads iungstss; tungsten

cariy SOV s, GG OBEN per i, R el s apypds. atatum,

tantARuPSMFSURds, SR8k ] nmmmebmsduﬂdss Distrips O MeBRinsin® thj. USP,
which transmts radjatjon; and
Acetrizoate Sodium, boron, boric acid, boron oxide, boron salts, other boron compounds,

beryllium, beryllium compounds, Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Oil,
Tobenzamic Acid, Iocarmic Acid, Iocetamic Acid, lodipamide, Iodixanol, Iodized Oil,
Iodoalphionic Acid, o-Iodohippurate Sodium, Iodophthalein Sodium, Jodopyracet,
Toglycamic Acid, Iohexol, Iomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol,

Iophendylate, Iophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic
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a radiation detector inside said housing to detect
radi ati on passing through said w ndow. 46. A nethod
wé eso4peduci ng a radi ati on protective articl e PCT/US2003/028099
conprising the steps of. mxing a radiation
. i ter] i . . .
A IR, 14FertTh, Bichdlc il ToRIBE TRLe, MR gRIARL Acrizonte, Meglumine
Ditrizaste Methioidal Sodiwen; Metrizamide; MetrggoiaAcidp Rkénobitigdily Phentetiothalein

sod i, SR B SRS el SF e i an
TrypahBRE Sbé@st en conpounds, bisnuth, bi smuth conpounds,

tantalum tantal um conpounds, titanium titanium
c onpoundagheribgzaid podymeriduiyitengity a fabsjc orgdper pliable material to make

. etrizoate,. [ . bor bhor.i c. aci bor on oxi de,
sa‘d@% it sog'ﬁr? ’h%g? Hﬁﬂ%’b"g?a&ﬁaq%’é‘r@%tﬁﬁa‘%: Eugi%er yllium
beryl | i gonstbtnLa dmctibid ariciifrtomSaidi radiatiéh piotdctioatabric or other
. Sodium Ethiodized G1, 1obenzanmc Acid, locarmc
pliale materiabcet ani ¢ Aci d, | odi pani de, | odi xanol, | odized
G 1l, lodoal phionic Acid, o-Iodohippurate Sodi um
| odopht Ral ei ' : ' ' .
| ohexol 1 oyt SieiSBof BARPAT SR sl A IUABTboLRY materia
compngsiat khst S0V pfisandipélgneric hoxthentyxweightti d, | oproni de,
| oproni c Acid, |opydol, |opydone, lothalamc 34 WO

2004/ 021811 / US20 280 cid, lotrolan,,. . ..
over softt | o AERAS R et SOmRIRiie ® Ry taid rediston

protéstie maAQHISin YRDPAIPMBE: mbithfel zoat e Met hi odal  Sodi um
Metrizam de, Metrizoic Acid, Phenobutiodil,

Phenteti ot hal ein Sodi um_ Propryliodone, Sodium, . .
| odonet Hanat dhegesthpdnfclaim 4&cvhereinrfgid pIsabyy ofdadiaton protective

T e ] . ' | lymeric mxture to
mat%{[a}fsg@?ﬁlgéso@g%#g %ﬁrﬂgg{fé@%ﬁ girsﬁlaﬁ% to make said
fabric or other pliable material radiation protective;
and, cosgi r udhemgethod effutdimoftawheaein saldpdlymansmixture further
radi ation protective fabric or other pliable
COMRH 680G 10T | .a‘%‘\%"‘ﬁet hod of claim 46 wherein said
radi ati on protective material conprises at |east 50%
of sai dspol y AeifretRddS{E1AnPI0 WREEHH one’b? mokb 8f S BeHtis are
claimd46 further conprising a plurality of said
selected! fratm tha grquparossisiingofiepory sepbsan oil.sethylenecglyend and propylene
| Xxture. 49. The nethod .of claim48 wherein said
8Bl-urality of radiation protective materials includes
tungsten, bariumsulfate and bisnuth. 50. The nethod
of cl ai 5246 Wemeithodel dlaifftd/ Whéreth saidkarticle i§ & bhdpiece jumpsuit.

53.  The method of claim 46 wherein said article is a two piece jacket and

pant combination.
54.  The method of claim 46 wherein said article is a surgical apron.

55.  The method of claim 46 wherein said polymer is selected from the
group consisting of polyurethane, polyamide, polyvinyl chloride, polyvinyl alcohol, natural
latex, polyethylene, polypropylene, ethylene vinyl acetate and polyester.

56.  The method of claim 46 wherein said fabric or other pliable material is

a non-woven polymeric fabric.
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conprises one or nore additives. 51. The nethod of

cl aim 50 wherein one or nore of said additives are
wgeedaobmdl from t he group consi sting of epoxy sPgDe82003/028099

oi I, ethylene glycol and propylene glycol. 52. The

rrethod of claim46 wherein said article is a one piece

i urrpsw t57. 53Théﬁlnetlnétoﬁolalm156 avharein spéd npreweiven pelymeric fabric is

soried kSRl s REB Eb P TePr o DA 8RBl B ayon.

surgical apron. 55. The nmethod of claim46 vvherel n

sai d pol 58rer Tise methed of dlafrh aomtherein shidfabric onsihst plivhlexhaterial is

pol yur et hane, pol yam de, pol yvinyl chloride, polyvinyl
Papsf-cohol, natural |atex, polyethylene, polypropylene,

et hyl ene vinyl acetate and pol yester. 56. The nethod

of clai ”5946 VWAGh&h& ﬁﬁ gocfu@f&%'aﬁ aﬁ[cl@ﬁrlaefdlr@ ﬁr@ﬁbﬁ’on against

mat eri al a non-woven pol ymeric fabric.
radﬁﬂ@dhﬂkn@i@txmnmwmﬁe th@ﬂcpﬂﬁfe met hod of claim

D0 e oS ARy e B BED il ARE el & REEEDGimeri

mnﬁ@xleyah&win%m raaﬁhm PicRéctind thateriabid sefebted Foeh e lghaup Ddhsisting of
claim46 wherein said fabric or other pliable materi al

barjusn, beewarsulfatg, bwmﬁhigradm Othep byt corgpeinds,rtungstas, tungsten
|
carggg,ettlﬁ{%?& cB&rl&)e r| ju ﬁgtgﬁﬁgrﬁé?uéldgddlﬁﬁﬁtﬁ%lﬁﬂgth%) éﬁﬁéds ﬁntalum

fon co Of mXing ara

tanﬁlllﬁﬁ esthpoideRitatiugl, titdniin Sorapdunds,Dibwizeate Meghanine Inj. USP,
ynmeri ¢ mxture, wherein said radiation protective
Acmtz@aw Sedipm, beroacharis acidy RPToROXifleobor s3lls QtherRprep compounds,

bngonp aﬁ%‘i}“ﬂf“ﬁ gg%gé&md@tm gS{JaeH @b&{g{wg bd&ﬁz?ég% anlgaammlm oil,
Iobenzattdc Agtd;l Iacrcahumg%ld,rlocctammmdd,, Ioﬂlpanmdehlodb(aam,l {ddized Oil,
t
Todo PRI rpRIREPP S, S04 SO ORI 0c e,
Io %ﬁdg Al Bhersli I&Beggirﬂge%m@? daal ﬂygaﬁtﬁé AR O Xdftol,

rons ts ot her n° conp i um
Iopheudplldte, llopmsmmwmid;, TIopontide, cbmi;rbmswld.l ﬂq’pyﬂphﬂwpyzlom, dothalamic
AR o B BT 355 Ao g 0 A AR i et
Dltgzbate MelodH] B3R, MAFizamide; MegRBicaid, qflﬁne‘iﬁﬁ‘xbdm Phentetlothalem

| odopht hal ei n Sodi'um | odopyracet I ogl cam c ACi
SodlumeRtﬂpmmdmg Sediuen IsfomethapytesSaestiodalis ﬂalon@mopmde and
T | o ent$ d | ophendyl ate, |ophenoxic Acid, |oprom de,
PEAHP AN 4, | opydol , | opydone, | ot hal amic

adhering said polymeric mixture to a fabric or other pliable material which is

resistant to projectile penetration; and,

constructing a functional article from said radiation and projectile protective

fabric or other pliable material.

60.  The method of claim 59 wherein said radiation protective material

comprises at least 50% of said polymeric mixture by weight.

61.  The method of claim 59 further comprising a plurality of said radiation

protective materials in said polymeric mixture.
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Acid, lotrolan, loversol, loxaglic Acid, loxilan,

| podate, Meglum ne Acetrizoate, Meglumne Ditrizoate
wokdorioosal Sodi um Metrizam de, Metrizoi c Aci dpCT/US2003/028099

Phenobuti odil, Phentetiothalein Sodium

Propryl i odone Sodi um | odonet hamat e, Sozoi odol i ¢ Aci d,

Thor i um6@xi dd hemaethatt 9@@1&1&1&59&W§@I@imd Ridieetilemynetzation reSlStant

fabnﬁca? ‘ﬁ‘s zr;:n%‘mazhn 'iudetsr(z)n-eaglil1@?‘13?'(l F @fygggjg,g% lf"l(%gbl e

penetration; and, constructing a functi onal article
from saied. r adihetmhéahodofclpinDp E@héerden saidairejetiilegenétedioneesistant
or, othelr_lglgtllale terlal 60. TthEF% of claim59
layegpnclugien mulfinle fayars fiagamidiand/oe polyethylepe fabHCs. conpri ses
at |l east 50% of said polyneric mxture by weight. 61.
The net had ofrelRdtmPSf &ixihd SLWheeMNalSdriifleds %h’é filetd Mmpsuit.
of said radiation protective materials in said
pol ymeric mixture. 36 WD 2004/021811 PCT/ US2003/ 028099
62 The 6&et hddheanethodofislaio Shwherein said artiple a3 @ two pigce jacket and
tion resistant fabric or other materi al
pan (ho etﬂ'&aglg aram d and/or polyethylene fabrics. 63. The
met hod of claim62 wherein said projectile penetration

resi stamo. | dhemmdthcd ofidsin30 wherein darlyaticle @ a Bukketipebof vest.
and/ or pol yet hyI ene fabrics. 64. The nethod of claim

The et 84 oftemasthoEofoia & RhGa A RN selictpdiom the
gron@i &ﬁx@lsilxyéﬁolmhaﬂé‘gb %’ 26%)2'912'1 clﬁ@ndér Be1y R T)JT‘QQOHJI natural

laim5 erein sal |'et “proof vest
latess, holyetieylenes palypopylehe, eth;&&lwwimylebctateandl pplyesteer i s
sel ected fromthe group consi st ng of poI yuret hane,
pol yam pol yVi ri.de al co
nat ur al t at AYH H@ngﬂ Beige h‘bgﬁ%ﬁ&pd ‘?ﬁfig’ﬁé’m‘&%‘iﬂ 3gainst
radi¥fiélydndae has RSPt 8teps 68 A net hod for
producing an artjicle prOV|d|ng protection agai nst
r adl at i onixingc diation prafeclive owatgrtal withg nofamertte geeatsta polymeric
G Y
il Pt S8 s Bliboh Rl nkoois it ok g€ B XRiine of

barifn b&dinh velfaie bariuml chlcridepbhet badiuhi compdundgtangsten, tungsten
consi sting of barium bariumsulfate,

bar [ tﬁ
carbidg, Ginegien oxideeptherfungstehenmpasds bismutydisnuth compeunds, tantalum,

tan Il?lépn%‘)tqlﬁ’ ugl %’ﬁﬂgonpound%{%p;mgaé Pﬁﬁ%‘m' USP,

Acetrimate Svdium,tborax iboric atidf boron oxide; tpvemstdts, cmlatbdrmoartmpounds

gl I
beryl\{ﬁumutragr;]l umnéompounds Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Qil,

Iobenzamic Acid, Iocarmic Acid, Iocetamic Acid, lodipamide, Iodixanol, Iodized Oil,

TIodoalphionic Acid, o-Iodohippurate Sodium, Iodophthalein Sodium, Iodopyracet,
Ioglycamic Acid, Iohexol, Iomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol,
Iophendylate, Iophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic
Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acctrizo-ate, Meglumine
Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein
Sodium, Propryliodone, Sodium Iodomethamate, Sozoiodolic Acid, Thorium Oxide and

Trypanoate Sodium,;
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Acetri zoate Sodi um boron, boric acid, boron oxide,
boron salts, other boron conpounds, beryllium
woeedoslokisum conpounds, Bunam odyl Sodi um Di at r PEDESE03/028099
Sodi um Ethiodized Gl, I|obenzanmic Acid, locarmc
Acid, | ofsheang said\Bblmetio dhiRard We fabrilonahe! pliabledhaethl which is
Q1l, lodoal phionic Acid, o-Iodohippurate Sodi um
res‘F'@G@Biﬂ’ﬁaﬁ“@i n Sodi um | odopyracet, 1oglycam c Acid,
| ohexol, loneglam c Acid, |opam dol, |opanoic Acid,
I opent ol const!r&b‘ﬁ*ﬂ? Rfh@foRal ArAPE BeRXdatd Aliafion LAPHR PrRctive fabric
| oproni ¢ Acid, lopydol, |opydone, |othalamc Acid,
or dtikripdinbla mdtenadr sol , | oxaglic Acid, |oxilan, |podate,
Megl um ne Acetrizoate, Meglumne Ditrizoate Methiodal

Sodi um trizamd trizoipc Acid, . nobuti qdi | .

hent ot i O hal ErmeBaa hpESh et AARRIH piiiive materia
compitesRlbaB0% of S8id PoDkdriccmiRaire by Weiht.um Oxi de and

rypanoat e Sodi um 37 WO 2004/021811 PCT/ US2003/ 028099

adhering said _polyneric mxture to a fabric or ofher

pl i abl o Tt er Tha mgghpd A plgim 68 afhereanaid ﬁrefrpflg,amafﬁ‘aqc or other

: Hgitih fo 0 ' JuBreRG e adi ation
pllaggé]drﬁ%t%rglpérlg?%c%%e f?a ri ﬁr?rof%i&keru pl ?@Eﬁi‘é mat eri al

69. The nmethod of claim 68 wherein said radiation

prot ectille meflermethod obolpin 68 svhateir ssadartibleds abneg pieck jumpsuit..

pol ymeric mxture by weight. 70. The nmethod of claim

68 wherein sajd fire.resistapt .fabric, or. gt.he ..

ol i bl e {fac or 15 mefhG fileim B8 hsrét 15id Qigle s g pwo piece jacket and
panP8bibifhtici.| uor oet hyl ene 71. The method of claim 68

wherein said article is a one piece junpsuit.. 72.

The nmethod of claim68 wherein said article is a twg

pi ece j atket Hitamethadof elaim 6% athersin saybpolymer isseleetgd fpom the

cof oSR5SR B
latexDpslyétbdend) pblypropylena) ethyiehe vingl acetate and pobyester.

pol yet hyl ene, pol ypropyl ene, ethylene vinyl acetate

and pol yester, 74 met hod, f or produci an article,
provi di ngfpr o%é%?tbwﬁf%ggqq\lg{ng aP&E}CZ‘i PIgR rotection against

radQ¥iSh Hﬁ@se}e?ﬂeaﬁﬁggsﬂnghm hibestg{s%@s of . mxing both a

radiation protéctive naterial and a heat dissipating = = |
nat er i al misinghboth agadigtien protectivematsrial apd|ajheat dissipating material with
' V\/nere{n sai d radiation protective material is

Xt ur e
ap@é’f“@f:{oedae?t?ﬁm’ TG A ®onsi sting of barium barium
sul f at e, whereinsaldCralifatibAl Brot&ive makial id¥eleoteR Hoftithe group consisting

tungsten, tungsten .
of barium,barium sulfate, barium chloride, other barium compounds, tungsten, tungsten
carbide, tungsten oxide, other tungsten compounds, bismuth, bismuth compounds, tantalum,
tantalum compounds, titanium, titanium compounds, Diatrizoate Meglumine Inj. USP,
Acetrizoate Sodium, boron, boric acid, boron oxide, boron salts, other boron compounds,
beryllium, beryllium compounds, Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Oil,
Tobenzamic Acid, Iocarmic Acid, Iocetamic Acid, Iodipamide, Iodixanol, Iodized Oil,
Iodoalphionic Acid, o-Iodohippurate Sodium, Jodophthalein Sodium, Iodopyracet,
lIoglycamic Acid, Iohexol, Iomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol,
Iophendylate, Iophenoxic Acid, Iopromide, lopronic Acid, Iopydol, Iopydone, Iothalamic
Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine

38



car bi de, tungsten oxide, other tungsten conpounds,

bi smut h, bi smuth conpounds, tantalum tantal um
wooeoaenrsds, titanium titani um conmpounds, Di at PCEU81083/028099

Meglumne Inj. USP, Acetrizoate Sodium boron, boric

Ditriz6htd M&hiodal Svdiglf, MeRizamideaMetrizoid Aeid, Bh¢robutedip Phattstiothalein
bertypl lium  be %l | 1 um conpounds, Bupam, odyl Sodi um

Sodiymy Proprykigdonsondivm Iedomeshamate; Sozpiodokic,Agidy Zheriumxide and
| ocetam ¢ Acid, |odipam de, |odixanol,
Tm%agg%?g&aﬁrw | odoal phi oni c Aci d, o-1odohippurate
Sodi um thchimn hztidl hbz&idnss{f:adhgl matdriadisrsyleamdlf:om thegrgupegoinsisting of

.. Acid, Ioh Aci am dol , l.opangi c
sivéacsapber, 83n R minu JiaRbg Sicivin, BRREAGReEaging, 2, ron, nickel,
carbl)ﬁ?,l% ?bggm{ AR @RI C AC d | opydol , | opydone,

| ot halam Acid, lotrolan, loversol, loxaglic Acid,
| oxi | an adhqugaﬂagl P%gtmmné%deﬂﬁa&@a!r@thﬂwghblmm&éer% and,

WO 2004/ 02181 US2003/,028099 tr| oate .

So um- RETPRDNEF HnCRRgAl aripss Rom seid ainRbi 45 flsSbling fabric
or offREPliAdlé MateahEi N Sodi um Propryli odone Sodi um

| odonet hamat e, Sozoi odolic Acid, Thorium Oxi de and

Trypanoat e Sodi um and wherein said heat .dissipating

mat eri al’i s Jdreaatiend efrcdpim Hewhgreinsaidartcle iy hgneomccejumpsult

sil ver, copper gold, alum num beryllium calcium

tungste ma g{ae‘;n

nol ybdeﬁum a%gl t%l& é#IBd (gl({elérifnn‘g{\gg?rglﬁpo ymé(r:ll33 gsa{mag(?%lecquet and
pantxofriimationor ot her pliable material; and, constructing

a functional article fromsaid radi ation and heat

di ssi pati,ng t.h i abl e. erial. .75. . The

et non 07 o1 Ao i e PhedRid Bbeds seléctid £ the
grodp%ﬂﬁb'ﬂlﬁg of p%@yu:?tﬂ&é‘r%ﬁ'%l&f FGI'y@inm donde pSIyRinyRhidohol, natural

article is a two pi ece jacket and~ pant conbi nation.
latex polyEHyylanst palppropylenaiethyfenewinyd @cqtatg andipplyksterer i s

selected fromthe group consi sting of pol yurethane,

pol yam p C

nat ur al d/%l at %(%%{h% rtc‘ﬂ'l ? élg a %5%?83%%?& a?&%ll% c?mﬁrxsmg the
stepybflyl acetate and poI yester. 78 A net hod for

produci ng a radiation protective_ article conprising

the st &y¥ingra ragialion profectiye mﬁqr@hwtfil o GERAtS4 %ﬂlymenc
i, e TR Reli RGP Eote i (08 prol b fifting of
banmhebagnmu pulfate) sblaamnmglwfde, dther hmunbwmpumdu Ittﬁrfgstcn, tungsten

ium chl orjde, other barium st en,
@ﬂ fpngsten oxideypther tungstengo BPoRRsy @%ﬁh oy 1§9¥leﬂunds tantalum,
tantélﬁﬂ&mﬁndak} R tltﬁ’rhﬁﬁ?ﬂopnpoﬁﬂﬂg,’ Mtﬂéoaté mgﬁ!nm Inj. USP,

Acetrizoate Sodium, boron, boric acid, boron oxide, boron salts, other boron compounds,

beryllium, beryllium compounds, Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Oil,
Iobenzamic Acid, Iocarmic Acid, Iocetamic Acid, Iodipamide, Iodixanol, Iodized Qil,
Iodoalphionic Acid, o-Iodohippurate Sodium, Iodophthalein Sodium, Iodopyracet,
Ioglycamic Acid, Iohexol, Iomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol,
Iophendylate, Iophenoxic Acid, lopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic
Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Aéetrizoate, Meglumine
Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein
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tant al um conmpounds, titanium titani um conpounds,
Diatrizoate Meglumne Inj. USP, Acetrizoate Sodi um
wdoevoa218bori ¢ aci d, boron oxide, boron salts, PtH®82003/028099
boron conmpounds, beryllium beryllium conpounds,
Sodd apiopiodSee] iSedlunPiocdbmethamar, Sebistblic Blc, qibA®e Glidle and
| obenzaric Acid, locarm c Acid, |ocetanic Acid,
Tryparsiaiepediem; | odi xanol , | odi zed G|, |odoal phi oni ¢

Aci d, um
I odopyr alclée%tﬂ RE E‘PRS F)@;ﬂgm c Hﬂluﬁtﬁqﬂi&%ﬁ@é fil&r]rle@?og{r% c
Aci d, | ogplyidgkaid liqpidipol yendkii ixtire pemficst sheet of fabric or other pliable
I ophendyl ate, | ophenoxic Acid, |opronide, |opronic

matggaly | opydol, |1opydone, lothalamc Acid, lotrolan,
| over sol regé?ﬂ%!;écﬁn&%egt of £l mmémﬂ@teematé@m HePwith said
Acetri zoat I um

glumne Ditrizoate Mt hi odal _
firstvilteet of fabrikeor dthenpiliableanaenial so Biae a ddyet wishiishid polymeric mixture is

o B Py R S SRR 20880 e,

Sozoi odolic Acid, Thorium Oxide and Trypanoate

Sodi um  fetridithgSal i fryiPdaidradialibnl ptdetive Fablit or other pliable
assunes a_li qui g form applying said Iiquid polymeric

matgrighqemposiée.a first sheet of fabric or other pliable
material; pressing a second sheet of fabric of other

pl i able *igat erTﬁérn]E to?@lra iaéu?lsau?1 5l§\tne Ot uffis mixed and

fabric or other erla SO aer W
heatli iel ope onmbre Qctmdﬂsumé aplshedl sitheltynesesly ﬁrem\nme rmf sad dxtruders to said

fir seco shee of f bric or other pliable
firshap %‘P Sh&ﬁtéorf] qra r pliablemateriak| e from sai d

radi ati on protective fabric or other pliable nmaterial

ConMposi tgy, 79Thd ARthER LI Qﬁnﬁ?f78 %&i‘éﬁ ¢id Y4apatidh Proiédtive material
pol ymeric mixture is m xed heated in one or nore

comprisesiatdeast 404 prpidlmdb'm&rmm:me(busvengr om one of said
extruders to said first and second sheets of fabri C

oherein 851 o” PaEmaRo ol Bloie 8 e clibefits &bl P &l radiation

proféictiVematerialya Bzild%alﬁhd@i@'rﬂﬁﬂiréc m xture by wei ght 81.
The method of claim78 further conprising a pI ural ity

of said radiatjon protective materials in

pol yrer i $2-imi x T wethed ofﬂqgnﬂgmgp%pnqﬁralmﬁcpgs%éh@srpffabnc or
ot her pliable
ot 3sBle FRERAI, rSBhdnt BRE ol LARDIEARE P ectFl oo,

83. The nethod of claim 82 wherein said projectile
penet r at8bn rEhe picthod of tlalmise vdtermbmdpmoaiq peinetration resistant

fabng %Ir gt%%rs mg{enrzﬂ mcﬁggs/ aramid” arYd?or%llyeﬂmy efnle

84. The method of claim 78 wherein one or more of said sheets fabric or

other pliable material is a fire resistant fabric.

8s. The method of claim 84 wherein said fire resistant fabric includes

aramid fibers and/or polytetrafluoroethyiene.

86.  The method of claim 78 wherein said polymeric mixture further

includes a heat dissipating material selected from the group consisting of silver, copper, gold,
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84. The nethod of claim 78 wherein one or nore of said
sheets fabric or other pliable material is a fire
woeaustmnt fabric. 85. The nethod of cl ai m 84 pdTEUS2003/028099
said fire resistant fabric includes aramd fibers
alurin@mp berp iy, ehlchinh,ton gsedn plagmsiunB @incT fren matked,tarion, molybdenum
claim 78 wherein said polyneric mxture further
anditiic| udes a heat di ssi pating naterial selected fromthe
group consisting of silver, copper, gold, 40 W
2004/ 02911 F}c;{emqe%gmaga raﬂimtmnrwaﬁectb@rmkﬂ Ed#Prising the
cal cium tungsten, nmaghesium zinc, iron, nickel,
steps@f:bon, nol ybdenum and tin 87. A nethod for produc:| ng

?ri ;?ﬂ;ag{ﬁl?(}i%pr'{%ga ltoé\ll/’g‘{tf‘écléljtvm o H:Pa? wit %gpo\t}ﬁﬁr t%tc?&?e Y olymenc

mixhite,GilRadiA s&id RAdiXtiFT protectieindtetial ishelected fromi e Igﬁdﬂp&bnﬂﬂmg of
protectlve rraterl al is selected fromthe grou

barigem biriitm syjfase, bapum ¢higridsapthenbasivm %R’EPO%‘éfnt%ﬁSten tungsten
carb%u, ?Jd gt%n of J&e{)tgg%g%%&&lwgsq ’blstrﬁiﬁﬂ%ﬁﬂuththﬂ%%rﬁﬁ tantalum,

Carbide ungs er tungsten conpounds
tantblluﬁmdnipouhds; mtrhumpummummﬁoanﬂsa DlatnzoatelMezglumme Inj. USP,
conpounds, titanium tjtanium CO (gbatrl zoat e

Acq%@ odigirm.horopsderic agideberpn 818, b FicRpromegqpounds,
ber)a ?é?gl'hﬁﬂb ndY) %&ﬁxn%ﬁi §od19ﬁ1h9‘iat9%a@é‘SGdi{ﬁﬂoEmlzed 0il,
eryl

[ urm conp ds, Buham odyl Sodi um
Tobdizamid Acids bcﬁmic u’mld Eomtmninifmid @pdipamidebledizanels lodlized Oil,

fodqafiinomh Aci. o-TogbEIaIn e Apror R g T Reec

Iogligiﬂgiémcull %ﬁéml hehRbAmdcidNo éﬂaﬁﬂmmﬁﬁtﬁﬁc AcldoWpeaii C

| ohexol , 1omeg I am ¢ ACi | opam dol , | opanoic
Tophenidylatel tqyéxnn@txp Acidy anm;dmlc@rom@pn&] torydolpiopydone, Iothalamic

A B e A ol B 1ENUB0E Ao Mostmin

Ditfifbstd Methiddapsadiam, Medtizdihiae, Meteizbic 20id, Phehbigitiotil) Rhentetiothalein
Ditrizoate Methi odal Sodi um Metrizam de, Metrizoic

Sod«and’rombném Sedium Iodpmethampats; Hegoiedelic Asid, (orium Oxide and
Pro J%ﬂd%gﬁ Sodi um | odonet hamat e, Sozoi odol i ¢ Aci d,
ble and Trypanoate Sodi um heating said

|O0| y e i eatthg sald polyiieric miktuas antitdsasaumes apliablé formy and,
and, formng salﬁt?gllable polynmeric mxture into a

film sdormg said legolypengmgriusgintod ai d

pol ymarlc m xture is m xed and heated in an extruder

and the epo?hé@@&@ﬁo?@laﬁﬂ@b%r&ﬂ%&?he eﬁ@m&ﬁﬁelsmlxedand

neghod “cl al urther conpri sing step of
heapedds an extreder dnd then deposited on an endless conveyor.

89.  The method of claim 87 further comprising the step of pressing said

pliable polymeric mixture between calender rollers.

90.  The method of claim 87 wherein said radiation protective material

comprises at least 50% of said polymeric mixture by weight.

91. A method of adding radiopaque qualities to a paint comprising the

steps of adding a radiation protective material to a paint and mixing,
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pliable polynmeric m xture between cal ender rollers.

90. The nethod of claim87 wherein said radiation
wQraeimetsive material conprises at | east 50% oPCHaBEH03/028099

pol ymeric mxture by weight. 91. A nmethod of adding

r adi opagferélt 8hidtrhdiatidroprotep@ve thateAllis seltdigl frb@ thefreps consisting
of addi ng a radiation Frotectlve material to a paint

of bargmnbaciuysuliple. heripmehlayge ether bamSoBRSprsg iggsten, tungsten
carqﬁﬁhg eﬁ Qlcfler @tﬂk%hg&etpéo%op?‘ﬁkasv BisHRHE bistiuth S0 ?A)lﬁﬁg §htalum,

group consi sting arium Barium su
tantalam mpduhd:sr |t1mlzm,1um1 tivaniutracompoundsy Peainzisfe Megkysnemlnj USP,

tungst e r bi de, tungsten oxid ot h sten
Lﬁ«ﬁ&mﬂqog%t R B bR BO SRSt Sibel B compounds,
ber%l Gﬂr%%m%ds tﬂ&a&idagl SéditirRND 1A A EBYANES, Ethiodized Oil,

atri zoat e Megl um ne Acetri zoate Sodi um
Tobtyizamit, Adids focaraut dycidy d&om:mx Mel,, Iashipagride.dpdiganals ledized Oil,

todpRHETHG Ay SoaRempP BRSBTS PR OBy

Toglyedsid 225 QO}?&doqj JohRERME AcidCiopamidet dbpatiofc Asiddopentol,
I odi pani de, i xanol, lodized G, | odoal phionic

Tophenidy ateoqubgmw@ ﬁmdatl@rgmﬂeumrq%éﬁﬁt Jorydoelnlogydpneniothalamic
Ac%&g%%,%g%s%lo*&% gg;n@lgf (I:cﬁ &p&fb@eem%ghfrhﬁmleﬁmo&e, Meglumine

DittisakavieticiabS odiam) Meteizenide mmmamm Bhendbatiedil)iPhentetiothalein

Acid, lopydol, 1gpydone, |othalamc  Acid, trol
Sodxmé?rgmy loqim§p¢1@mol@r1@nethwatrea$f>zowﬁ‘eh%€*éld Wg %%éde and

Megl um ne Ditrizoate Met hi odal Sodl um
r| za €, Metrizoic Acid, Phenobutiodil,
Phent et i ot haI ein Sodium Propryliodone, Sodium
| odonet H2mat eA ligokiopabylnernicmiktird compusing aradidtiba mrotdetive material,
‘-LE an ate odlum 92. Aliquid polymeric mxture :
ap }S‘ﬁgrr VSdi ati on protective material, a polyner

and an "’\gﬁjér&hvsﬁrd ral8ieh Bro‘t"ééhde fmafdhiatis Q&e&é@ﬁ@ﬁltthé/ group consisting

material is selected fromthe group consisting
of Hasininy barivpa sulfate,harifon chlorisiss othen baniuoy Gogapounds, &ungplgn, tungsten

carif RerEnispioaide tinge Lo HornadS. Sorull s hHBguncs, ntalum,

tan@RAP eSS, &nﬁ:ﬂmmnaxﬁ@né@hpamp umaﬁﬁ@tﬁe Megluading Ij. USP,
titani um corrpounds Diatrizoate Meglum ne |nj. USP,

Acemnmatq Sashium, Imyan, hericiasids horop gkide, mprusalﬁo?tbw heogonyeompounds,

ver g bl ethbilngS AR AR SpALE, Pistiice $4iflm, Bpiodized O

Iob&&dhﬁ’d’ﬂ\cﬁ'; lycaghicAkid) Ibcetad@b’&ﬁli’,dﬂ&pmﬂdbﬁ[odimﬂt Tddized Oil,
Acid, "l ocetani c Acid, |odipam de, di zed
Todaalphioni dbipIdePBUS Spdiisns oAERNIALEIR SPANh IPdARToce!
h I j
o 8, A,

Iophayghite IIophenoxw Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic

Acid, Totrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine
Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein
Sodium, Propryliodone, Sodium Iodomethamate, Sozoiodolic Acid, Thorium Oxide and
Trypanoate Sodium;

wherein said polymer is selected from the group consisting of polyurethane,
polyamide, polyvinyl chloride, polyvinyl alcohol, natural latex, polyethylene, polypropylene,

ethylene vinyl acetate and polyester; and,
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| ophendyl ate, | ophenoxic Acid, |oprom de, |opronic

Acid, |opydol, |opydone, lothalamc Acid, |otrolan,
woesansmity | oxaglic Acid, |oxilan, |podate, MpBCDUSZN®3/028099

Acetrizoate, Meglumne Ditrizoate Methiodal Sodium

Vet ri zaRgifein Wik A ditive 1s°&ie@ted%ﬁ‘ﬂ{é§rblq%dnswtmg of epoxy soybean

Phenteti ot hal ein Sodi um Propryliodone, Sodium
oil, Ehylsne glyaokand prepideneaglptdlc Aci d, Thori um Oxi de and
Trypanoate Sodi um wherein said polyner is selected

pol yvi ngPocniforiee B pidnclhe AR pileG O e praR A o

mulfipleyatdrgsd mmpnqmg merstqpybéne et hyl ene vi nyl acet at e
and pol yester, 42 WO 2004/ 0

PCT / US2 BREINg @twm&t@twe&ﬁt 3§ 6‘?1‘@1 Rebymer 1o &reas st

ﬂ-[@ thix€ur8, r»@h@enﬁ%ﬁﬁﬂ ﬁ&iaﬁgn ﬁot&ﬁ@éha&?ﬁpﬁ%elecﬁﬂ lffom the group
et | ene g ycol and propyl ene glycol. . nmet hod fo

conpstmgnf | pegiuam baritinciudtate; bariui clonide other bmuragamgunds tungsten,

ti h d th t f
tungRtgi i, RTaten o fdre et bt carso s, plp: Yyt compounds.
tant@lufd, Ehtalud QbiipBlhds, itanhisi, itankitfcEmPosiisdDIate: catd Meglumine Inj.
rotectlve material is selected fromthe gr.oup

USR;mmoawodfmatmrwmboaa esidnbason exide, boser salts: ethsrdiorere,

corl BAOLB, SURHRI5pgh RS NIR, 5 S,

Ethhidi?zlw Oill, Tsbepgamid Acid, Tocdraic/Atid] R;ﬁétainwmcxdntudwmhﬁde, Todixanol,

tanium titani um conpounds, D atrizo gl u
Iodxrzpql Oil, lgdpalphioaicr Agidae-dodobinpyrate Beslivm, I Ozephtge dlum

o OS8R G i Aci
Iop&lt@l'; Iopheralyat&§ddphenoxiciAdid ddpoadd€loprohio Hmlddnpmdokdopiydone,
Tothalpan AQHATo 4% JQRATFAT IPLCARdh 1064 sielsp MEgSHRe Acetrizoate,
Megggigmlb gﬂﬁexgef)mpﬂb@dl B ogfad], mnazama@ M6 A PreRSBTedil,

["am ¢’ Acl | opam dol, | opan0| c
PheAtzitidthaleir$ediom| Prdpoxiin@ndg;lSmlmm chdpmsﬁxamabe, Bozalodolic Acid,

m de, ronic _ lopydol, 1opydone,
Thqrﬁ‘?’hQF“él&aed Eﬁh’m t8l$a loversol, loxaglic Acid,

| oxi | an, hehRQEISHi& firdVpo ig}ﬁi@ri&%&ﬁﬁé ﬁﬁtﬂQﬁis@umed\@Bh&imfm
Ditrizoate t hi odal dium Metrizamde, Metrizoic

AC| d, Preppling s2d first liqridenelyméristmixtuse to Sslaget af fabric or other pliable
8ll|?ryl i odone, Sodi um | odonet hamat e, Sozoi odol i c Aci d,
i um Oxi de and Trypanoate Sodi unm heating said

f I rst podlh()mfiﬁg Sai Xt Biq@idylyrherid mBdre i@ Rarden b sid sheet of fabric
form applyl said first liquid polymeric mxture to
or otheyiplisblegnaterigly i ¢ or other pliable nmaterial;

heating a second polymeric mixture capable of providing protection against a
different hazard,;

applying said second polymeric mixture on top of said hardened first
polymeric mixture; and, -

constructing an article from said polymerized fabric or other pliable material

composite.

94,  The method of claim 93 wherein said second polymeric mixture

provides fire resistance.
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allowing said first liquid polynmeric m xture to harden
on said sheet of fabric or other pliable material;
wheakiongin second pol yneric m xture capabl e of PCT/US2003/028099
providing protection against a different hazard;
appl yi ng said second polyneric m xture on top of said
har dened 9. r sThe pethodexfictaimi9twireesin s3id secvod polyaeric mejxture resists
i rti ckg fromsaid polynerized fabric or other
pr%?th HPLHRYDY i al  conposite. 94. The nmethod of claim
93 wherein said second polyneric m xture provides

fire respst anThe nkthodof20A/98 Ailktein BT 544520 931yaBid D x ture
95. The nethod of claim93 wherein said second

dispippigsrbeat seadil¥t ure resists projectile penetration. 96.
The met hod of claim93 wherein said second pol yneric

m xture gfli Sshﬂﬁ&tﬁﬁ ?fgw%ﬁ% Anym'tlag roRiditg &%&cﬁ@ﬁ against

produci ng an artic prote t|on agal nst
mumplehgﬁaedstmnmndmgdbmmpmﬁ]g the steps of. mxing a

radi ation. rote dve material w.th a polyner to creat
21 rst MBS agriRtian RPtAELve mASHEL WL & PoVREEICPPR S fst
oRffeki8 Hlikitge, mﬁam #id 'ra?ila?tﬁinﬁiﬁ&@&l\feﬁﬂz{féﬁdl@s S from the group
consi sting of barium bariumsulfate, bariumchloride

cousistiog of arium, baiyo swidte, tarinmehiaride, atherdheriam coamsiunds, tungsten,

gt ok e ol 819 oo IPER ERPRRE Somil ln compounds,

tankd 1A MaH@Elunt térapduHds, ARAM A Htaniubl éniponadd, Q)ui!hﬁbdﬂébeglumme Inj.
I nj USP, Acetri zoate Sodi um boron, boric acid,

USé’olA@ptnés@tei Sodiney, beroaberic ac, herontsxidsnborep slts, AtsT boron

coB AU K SORRARE ] S0 Sl s,

Etiodia¢d0il, Ibbéranlioaeida doarmiciAtid, II&c&tammAd:ai Iodipinidedbdixanol,
| odi zed O I | odoal phi oni ¢ Acid, | odohi u

Todiged Oy IofRABeriR dcid 0~ Iseamwatels@ew hale Soium ¢

Iocﬁg#ngi’ cet) fdgg%n o AQ{F% gijam?x% oL cﬂﬂhddl?@?%i&Acid,
Iopentul de)ldmdy]latm Icqmlen‘.oﬂc lA(éld [cimmdmle TopronyadAcid, Iopydol, Iopydone,
IothOt hal g?df Ilgﬁ'g!gpelolv%%ra]o E(Malggc &%{, i Q%Igé&?*@é@g@% Acetrizoate,
L
Pheutetiothalein$odiym, deprwhodmmﬁmhhariad@neﬂmum, Swapiodoliccheid,
Thorium Ox1de and Trypanoate Sodium;
_  heating said first polymeric mixture until it assumes a liquid form;

applying said first liquid polymeric mixture to a first sheet of fabric or other
pliable material;

pressing a second sheet of fabric of other pliable material together with said
first sheet of fabric or other pliable material so that a layer with said first polymeric mixture
is interposed between said first and second sheets of fabric or other pliable mét_terial;

heating a second polymeric mixture capable of providing a different hazard
protection until it assumes a liquid form;,

applying said second polymeric mixture to a surface of either said first or
second sheet of fabric or other pliable material which is free of said first polymeric mixture;

and,



Thorium Oxi de and Trypanoate Sodi um heating said
first polynmeric mxture until it assunes a liquid
wo ovomo2mppl yi ng said first [iquid polyneric mRCTIUS2008028099
a first sheet of fabric or other pliable material, ]
pr essi ngonstsretingan sitieke frarh shidlvadiatiasf protepiéve fabrig br ether pliable
material .fogether with said first sheet of fabric or
matefig] PMBPTIeH e material so that a layer with said first
pol ynmeric mxture is interposed between said first

and secogd simeintethdd bRt Pwhereimesaid¥ctald golymess makture
heating a second pol yneric m xture capabl e of

ProYifesfirg Tesistancei f f er ent hazard protection until it
assunmes a liquid form applying said second polyneric

m xture ?b?aa TH AR ﬁﬁcmh{ @'P%'Pél@indsafd §e§<|§n@ﬁqux§x€ﬁ§ﬁ1@the resists

sheet o bric or other pliable material whith i
projectde perfetrationl first polyneric mixture; and, 44 WO
2004/ 021811 PCT/ US2003/ 028099 constructing an article
from said.radiati rotective. fabric, or ofher pl.iable
mat eri al 1%8 0 n‘g[g@ i‘?@ﬂmg%&t'ﬁ*ﬁbb%%{‘?{sa‘ S&fd ¢ F%ﬂiﬁ‘g & puxtre
dissfted heageadlypol ymeric m xture provides fire
resi stance. 99. The nethod of claim97 wherein said

second polynmeric mxture resists projectile .
penet r atli0bnAn arisle capablgef priecting @ ussragainst prth gadiation; apd

[ i Xxture dissipates heat readily.
Che@%%?%%a?%r%ﬁdg&gg}pabl e of protecting a user against
bot h r adipolymericlager wiiielrisyasistantza chemicalipzards;and, a
polyneric | ayer which is resistant to chem cal . .
hazar ds;? ra%?forapw&&rlaf P%lamﬁpeflémwﬁwﬂm_ﬁ?eeww #itaghed to said
cheftaFfesidtanl \agéﬁ%lé\fve\:ﬁ'?sﬁ’& faﬁﬁﬁ‘i%g ptSedePol thikkure comprises a

resi stant yér, erein sald radiation protective
polyménryand airadiatiort protectvenmatesiebsedectaddiomrtire group consisting bf darium,

protective materi.al sel ected fromthe grup, consistin
bariGn 3y5ie, Ao SPTRRSOeF BB aPO B OF S S B caroide,
tungdfeh! dx0eC BIFBPHIAERen édiﬁﬂcﬁkﬂ@,’bﬁda'&tﬁ,sﬁiﬁtﬁuﬁ%ﬂip@_ﬁnds, tantalum, tantalum
ungst en oxi de, other tund%sten conpounds, bi snut h,

contpoundst titapiwp ditandem compoundsnDiatrizaatd Maglugwreols dSP, Acetrizoate

titaniu t.it ani,um conpound i at,fizoate | .uni .
Sodhg Beritiboli: oy AT SRR rel oy SR sk ERHER, eryttiom,
ber%ﬁﬁxﬂ:%f)ﬁ%bﬁﬁls, Bananioddl Ssdiuf] DRrieate SddiedyEihiodied Oil, Iobenzamic

er ium
Acid, Iogarmic Acid, Iocetamic Acid, Iodipamide, Iodixanol, Iodized QOil, Iodoalphionic

Acid, o-Iodohippurate Sodium, Iodophthalein Sodium, Iodopyracet, Ioglycamic Acid,

Iohexol, Iomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol, Iophendylate, Iophenoxic
Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic Acid, Iotrolan, Toversol,
TIoxaglic Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine Ditrizoate Methiodal
Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein Sodium,
Propryliodone, Sodium Iodomethamate, Sozoiodolic Acid, Thorium Oxide and Trypanoate

Sodium.

102. The hazard protecting article of claim 101 wherein said radiation

protective material includes tungsten and/or barium sulfate.
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beryl I i um conpounds, Bunam odyl Sodium D atrizoate

Sodium Ethiodized G, |Iobenzamc Acid, locarmc
waéeond/2isacet am ¢ Aci d, | odi pam de, | odi xanol, POUUSBN3/028099
QO 1, | odoal phionic Acid, o-lodohippurate Sodi um

| odopht hal ei n Sodi um | odopyracet, |oglycam c Acid,

| ohexol LATE Srofschi t 39y 10190858 by in sai

| opent o}qiﬁgg%endyplét e,‘gFSJB enon?c lA(\jci dﬁé}ﬁgglr)égﬁ? gyg,er In said
radiatiop poméativApblymdriopyicttire isl selegtid fmm thetgnalreetinsisag df ethylene vinyl

|lotrol an, | overso | oxaglic i d, . l.gxilan, |po e
scetafip o e lens R AR PONBEN I PREVEM FSHAS Bohf Blsahol. natura
latexﬁq' yI¥RS AdZFdTyddeor, et i ZOi ¢ Acid, Phenobutiodil,
entetiothal ein” Sodium Propryliodone, Sodium
| odonet hamat e, Sozoi odolic Acid, Thorium Oxide and
Tr ypanobi4e Thedwizarthpratectingriticlp g7 elpdn p9 bwhercimspid ehanaicd

. . | (o) | . .
ressfly 501 Phc RV HELRRE, & Il Bopthe bl issting.of
polyaf¥y1efk) flasizpBid polyethilehe HoBypRaB A&, pdifdinyldtdoride; ahldrinated

protecting article of claim101l wherein the polyner in
ethyleng, @YloRdpatywisHaRe. Srapidiapd neepgRri c mixture is

sel ected fromthe group consisting of ethylene vinyl

acet at e;050qhY &kt SNGaimPRIVWESRERITE arthb ¥ GridSpiece jumpsuit.

pol yvi nyl chloride, polyvinyl alcohol, natural” |a

pol yprO{o | ene and pol yester. 104. The hazard o

pr ot ect gﬁg Thetdrg¢le obelainn 40 hwhereingaid atipledsip tve piens iagket and
antréas'f% ant polyneric layer is constructed, at least in
P f)é? ) t1“?”0m the group consisting of polyethyl ene,

fl ashspun pol yet hyl ene, pol ypropyl ene, pol yvinyl

chl ori dH)7. chAanéthed fofl praefubing @nertioky proridifoprpteceibh ageinst

.aram d and neoprene; 105. The article of claim 101

radlaméa%qd ¢hegairal hazarde eemprising g steps @Ee j urpsuit.  106.

pi ece j Ilgc 112% anr%{ﬁ%g%(gtg%%nbl %glhﬁgﬁ ﬁi %%@%X%&rﬁ%% g1p g}%ﬂenc
mixtweodbaeingariradiation pwtqrtiow nthtany] prselectet ifom thgarowgt consisting of
b . radi ation nd‘?chemqal.dhaﬁgrgs.co risi t he steps
ariugy, Darpop sials, bartymchlaride, PHies berus chmperniy R ey Jingsten
carbirﬂggﬁtg%fentd%i(fe[ SflefrAgion ¥6Yﬁﬁélﬁ1ds,mi§ﬁ1?{h?bisﬁﬁ@ﬁrc%hfboﬁﬁdh ¢ tantalum,

[

ion protective material i's selected fromthe
tantajpmocgmpainds.ditamymofitanivan campounds,iRiatrigaatt MeglurhineilgmUSP,

chl orid of her .bari um conmpoungds, tungste ungst en
Acerfiafi o hSh i, SSRRRIISE borgl PR Er bR EbBouncs,
beryliumYbérylliv Sohipdunds Maiansdyl Sediusl, DiatrizéAd SadiuM, Ethiodized Oil,

conpounds, titanium_ titaniumcompounds, Diatrizoate |
TobengegicifHide lqcaymicuid, logetamici Acidtledigamideniodieneh Jodiead Qil,
Tododtfhilnic 20%i8b-RoflBpuity S3iGR! foopithdl&h SR 16L5RLHHS
Ioglycamic Acid, Iohexol, Iomeglamic Acid, lopamidol, Iopanoic Acid, Iopentol,
Iophendylate, Iophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic
Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine
Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein
Sodium, Propryliodone, Sodium Iodomethamate, Sozoiodolic Acid, Thorium Oxide and
Trypanoate Sodium;

adhering said polymeric mixture to a fabric or other pliable material which is

resistant to chemicals; and,
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beryl Iium beryllium conpounds, Bunam odyl Sodi um

Di atrizoate Sodi um Ethiodized G, |obenzam c Acid,
woeemrpiss1 Aci d, | ocetamic Acid, |odipam de, | opCraB®ZI03/028099
lodized OQI, 1odoal phionic Acid, o-Iodohippurate

Sodi um tCotpttingd finotiGatladicle frau epidratiation arddagleniabpotective
Aci d, .l oh I onegl am ¢ Acid, |opam dol, |opanoic
fabﬂgpa?th%g@ﬁ%male nEphendyl ate, |ophenoxic Acid,
| opromi de, lopronic Acid, |opydol, I|opydone, _
| ot hal am@8. AThemettidloFlcRiin 100 viefdh saill PaR&tldnpréetitve material
| oxi l an, | padate, . I\/qu um ne_ Acetrizoate, Meglum ne
compprises 2olest SRk o giskirol wpenicmixtwisthyiweightde, Metri zoic
Aci d, Phenobutiodil, Phentetiothalein Sodium
Propryli egpnernhopml ' G s R
Thori um Oxi de ang'Qk rflrgg%ggﬁgb%f)ﬁgl}égnmsg’géﬁée@g%gkég@g ﬂbnc or
othpplialpber mateniabincludes, ot laast abpart; flashsptuh polypthiykenk,epolypropylene,

material .which.is ,resjstant to chemcals; and, 46 WD
polSgs] rides < pmndies B lens duls DeGHERIGE Athm LANd/or Reoprene

functi onal arti c! e fromsaid rfadi ati on anpl chem cal

protecti ye. R et oPthagh 10Y wiietein SR 8Rich! is a b8 pietB fumpsuit.

met hod of claim 107 wherein said radiation prot ecP| ve

material _conprises at |east 50% of said polynmeric
m xt ure bil-welBhmethpdof cipia 104 whetrinsaid pricly is @ two piece jacket and
WP% i n..sai d chem cal resistant fabric or other

panp [ agingnﬁt erial includes, at least in part, flashspun
pol yet hyl ene, pol ypropyl ene, pol yvinyl chloride,
chlorinatEl eThymethed ofiglaith 68 mdeyein e4itd poymer férrsaill polymeric

.and/.or ne?cH)éene 110. The.nethaod of claim 107 wherein )
mixtugeds saleqieq Zomdhe, gronp consisting;oh pplyyrathane nolyanyide, padyvipy chloride,
- o ai . . ti : ¢ ;o
pol¥ing! Ao e NRAC K oGNS betyfrob e, slRBlc Ay apotate and
polg@tasher ei n sai d polyner for said polyneric mixture is

e o b oo oS 3 S Sl Bl G i
proWides Edmit Alresistait@! yet hyl ene, pol ypropyl ene, ethyl ene
vinyl acetate and polyester. 113. The nethod of claim

93 wherein sai d second polyneric mxture provides
cheni cal 1¥esi Thewmethod of glaim 9T wherain baid sesfond Ipalymiesie mixture

pro gga{e '§zﬁirgsi§ c%nd polynmeric m xture provides
chém cal resSistance. 47
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