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.and films of the present invention are used to produce garments with multiple hazard

protection and superior heat dissipating properties.

BACKGROUND OF THE INVENTION ‘

20 [0003] There are many types of hazards today which can cause serious injury or even
death. These hazards include radiation, corrosive or toxic chemicals, infectious biological
agents, metal projectiles, such as bullets or shrapnel, and fire. While many of these hazards
have been known for years, it has become more urgent and difficult to protect against them in
light of recent terrorist activities, including the September 11, 2001 terrorist attacks on the

25  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

30  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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[0007]- There have also been garments created to address the specific threat of metal
projectiles, such as bullets or shrapnel. For example, Borgese's U.S. Patent No. 4,989,266
25 and Stone's U.S. Patent No. 5,331,683 disclose two types of bullet proof vests.

[0008] Additionally, fabrics have been developed to provide resistance to corrosive or toxic
chemicals. Examples of such chemical protective fabrics can be found from a search of the
intemnet. These chemical protective fabrics include polyethylene fabrics, such as DuPont's
Tyvek®, polypropylene fabrics, such as Kimberly-Clark's Kleenguard® or Kappler's

30  Proshield®, 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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[0011] Moreover, it is quite likely that a garment designed to be effective against one
hazard will be ineffective against other hazards. For example, the prior art radiation
protective garments will probably not be effective in stopping bullets. Conversely, the prior

25  art bullet proof vests and bomb suits will not be effective in stopping radiation.

BRIEF SUMMARY OF THE INVENTION
[0012] The present invention is directed to articles, including fabrics and film layers, which

-

can protect against multiple hazards, including radiation, chemical, biological agents, metal
projectiles and fire hazards. In some embodiments, the fabrics and films of the present
30 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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Clark's Kleenguard® or Kappler's Proshield®, plastic laminate fabrics such as DuPont's

20 TyChém® or KimBérly Clark's HazardGard I®, microporous-film based fabrics such as
DuPont's NexGen® or Kappler's Proshield 2®, carbon sphere composite fabrics such as

Blucher GmbH's Saratoga™ and aramid fabrics such as DuPont's Kevlar® or Nomex®.

[0015] i Aﬁefnatively, a film capable of providing protection against hazardous chemicals,
biological agents, fire or metal projectiles can be laminated or otherwise adhered to a

25  radiation protective fabric or film of the present invention. This additional film can be
formed from a variety of polymeric materials, such as polyethylene, polypropylene,
polyurethane, neoprene, polytetrafluoroethylene (Teflon®), Kapton™, Mylar™ or

combinations thereof.

(0016] Where heat, humidity or a soldier's thermal signature is a concern, heat dissipating
30 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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envelopes, pouches, wallpaper, liners, drywall, house sidings, house foundations, radiation

20  probes etc. In addition, transpareni items with radiopaque qualities, such as an impregnated
eye shield, can be attached to or incorporated within the protective garments of the present
invention. ' '

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] FIG. 1 shows a full body suit capable of protecting its user against one or more life
25  threatening hazards.

{0020] FIG. 2 shows a cross-section of a composite fabric having a central polymer layer

with multiple forms of radiation protective material.

{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.

30 [0022] FIG. 4 shows a cross-section of a multiple layer radiation protective article which
provides enhanced radiation protection.
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i ncorporating a radiation protective nateri et ween two sheets. 100331
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materials of the present invention.

[0030] FIG. 11 shows a cross-section of a six layer fabric which provides multiple forms of
15  hazard protection.

{0031} FIG. 12 shows a bullet proof vest which incorporates radiation protective films or

other protective fabrics of the present invention.

{0032] FIG. 13 shows a preferred process for forming a radiation protective fabric or other
material by applying a liquid polymer incorporating a radiation protective material between
20  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
25  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.



hazard protection. 6 18 JANUARY 2007 WD 2004/021811 PCT/ US200 10280%?
(00371 El G 18 shows a preferred process for producing a Bozlfé PANUARY 2007
i ncor por tNE*2PL4i ati on protective materials. (0038] R¢EUSHE/QRWs an
alternative process for producing a polymer filmincorporating radiation
pr ot ec 0837} meflGr 1 &ishowsa pie638 proEss RO peddvamgarpodythemftletingerperatingof the FI G
19 proce st.vvni ch creaﬁﬁs film having nmultiple hazard protective
properﬁ@%.‘onﬁgﬁg\f‘f_ﬁn 8% PTI ON OF THE | NVENTI ON (0040] FIG | shows a full
body suit 10 which is constructed from hazard protecting fabrics_ 10 of the
pr esentl0038) e dtlGoh? shaysarmltesrative ppdcessefos produeiag g ipehyseerifdm ingafpomting body
suit 1 I be a one-piece junpsuit which covers every
portio%a%??%#goﬁgﬁn‘g%&g%%g' El astic bands 12, 14 can be used around the hand
and foot areas to help insure a tight fit. Alternatively, the gl oves 16,

1

boofi ed0038] arfdGnéd ahars arusnhaacedasanen of the EHEsIARiPesss shesh apptes flm t he rest
of thehli%mg Slﬁpléﬂﬁ%gcéb%%cﬁwﬁﬁgn%] n surface exposed. The full body suit

10 can 0 1NnC a oop fasteners or a zipper flap 28 to all ow
the user to easily enter the full body suit 10. (0041] A transparent eye
shield 24 is preferably included wwth the full body suit 10 to provide
protection for the faggaAiERD BRSVRIPE P{fﬁ?mﬂl’ 24 coul d be hinged,
such as wth corner rivets 26,§in or eroto al low t eﬁa\ger to flip the

shi el d {@040)p FHfd ! dhews a 5] BodyesutaliOl wiekly is donstneyes] foornthazard protectinglfabricsst and

al gpe devi ce, such as safety gl asses (no shown). Jo ovj de. radj ati.on

or OBec oF i preseat iy, diocpouds amaleuiig e i BaPacDe SbGedvauit Bhpvidr

[ adi al \yiifedbBURA drtFpifAamshil Mhich dobés very POMRorbIRORINSFEIA) Ekica
conposite fabric 50 wth an internediate radiation protective polymeric

| ayer ®&@ndshi, 14 ean beusededioundrthe handf and|fobtcatgassa helpafsure atight fito pr ovi de 25
radi ati rotection. In _the Fl 2.l lustration, the.inte di ate pol yneric
[ ayer ddtentgively the alovas d6. HRasien T ot hood Bl o SRbartetipireds BBICT e 65 | n
addi ti Qg e Rt ¥NE uit' s asI6 AW RH SiEn REMARRPSIA. TRY RARLAAY shit#0 cén OF
other material 34, 36. The outside fabric or other material "34, 36 is

pr &5 er alsoyindludet haplcing loerbfastenérs oc amipper flépo28 texallopl the usernonasily\eater theol yneri.c
fabric, @E&? as, lQ)ol ypropyl ene, pol yethylene, aram d fabric, rayon or any
m'xturgu haee Y- 30 Alternatively, the outside fabric or other material can

be a woven fabric, such as cloth, or can . )
[0041] A transparent eye shield 24 is preferably included with the full body suit 10 to

provide protection for the face. For convenience, the eye shield 24 could be hinged, such as
with comner rivets 26, in order to allow the user to flip the shield 24 up and down.

20 Altemnatively, the eye protection can be a stand alone device, such as safety glasses (not
shown). To provide radiation protection, the eye shield 24 preferably incorporates lead or

similar radiation protective glass.

[0042] FIG. 2 shows a cross-section of a composite fabric 50 with an intermediate radiation
protective polymeric layer 60 that can be used for the full body suit of FIG. 1 to provide

25  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 5_2, 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.

30  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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such as subm cron sizes, are preférred. Nonetheless, the added cost of
purc has!?hegteguﬂialcmﬁbdluml Peppdiodond, Ssdnmstodbmethama@h&dzm@ﬂsulns&cld he i nportance

f the gddit t hieved. T f sk th £ will
P eadi | y s AREe B S Spdiinn, s fltpaet atcrials s b BoicfRed A9t i ng
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the radi ati on protective conposite fabric 50 of 2, the radiation
pr ot ectGeQ;glarﬁﬂO%lr (Edlephane: 1e800:Uae@000), Aldpohﬁielmqal GDM)M)GPGD Ban20gh! yneri c

R VR HigRntin (b hTES1 S0B YK HT b0y, R ¥ oTBOR 14868, 3 1%His,

MlSSOlll‘l 63178 (Telephone: 1-800-325-3010). To obtain the best protection against

radiation, smaller particle sizes of the radiation protective materials, such as submicron sizes,

are preferred. Nonetheless, the added cost of purchasing such small size particles must be

weighed against the importance of the additional protection achieved. Those of skill in the
25  art will readily recognize that other radiation protective materials incorporating the same

metals can be used interchangeably with the ones listed.

[0044] In the radiation protective composite fabric 50 of FIG. 2, the radiation protective
materials are embedded in a polymeric mixture 60. The polymeric mixture 60 preferably
includes a polymer 52, one or more radiation protective materials 62, 64, 66, 68 and one or
30 more 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



30 nore additives. The polyner 52 nay be selected froma broaanmQERPEOW
plastics including, but not limted to, polyurethane, polyan de, polyvinyl
chl ori dé’VOﬁQﬂ‘&”%le al cohol, natural latex, polyethyl %@HUS%P/QEP%W ene

et hyl ene vinyl acetate (EVA) and polyester. The additives are typically
cheni cadrbpéried TREO¥E produdtlabdiobtd hdly instrelthatGhdpolnedd ik tuye Iis a@t her 8 18
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pr ot ectiesteof demmunivrg consistirigndfithe pelpmenxi mat el y 85% by wei ght of radi ation
protective materials and approxi mately 15% by wei ght of polyner. The

current togq ref:@,r th&id chQEHEhBﬂtmqugdxﬁﬁdxpﬂo%ﬁ@@éémﬂcﬁmﬂﬁfaﬁﬁb ah$fuused in
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bi smut hbady%hit sdldédyRadigivnl Shigld dechnobepigso Incref MlaJmequndaI tlhe irsiehfRGNTU
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20  are ethyl vinyl acetate (EVA) and polyethylene. The currently preferred outside fabric layers

used for DEMRON™ are a woven cloth and a non-woven fabric, such as DuPont's Tyvek®
and TyChem® flashspun polyethylene fabrics. Using tﬁe Tyvek® and/or TyChem® fabrics
for DEMRON™ has the advantage of adding chemical and biological protection properties to
DEMRON'S™ radiation protection properties.

25 [0047} Like the inventors' commercial DEMRON™ product, the intermediate polymeric
layer 60 illustrated in FIG. 2 includes several types of radiation protective materials 62, 64,
66, 68. These radiation protective materials 62, 64, 66, 68 can be, for example, a barium
compound 62, a tungsten compound 64, a bismuth compound 66 and an iodine compound 68.
By using a plurality of different radiation protective material, the radiation protective article

30 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



66, 68. These radiation protective materials 62, 64, 66, 68 can be, for
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PhdS: mh%a@eﬂé @m,wl? %ﬂgerﬁmlﬁﬁ%w&l?@,w%gwwmwmwmpe& whi ch
travel | S tical. el ght da WRIAL one of
the. oy Bbr SR as Rl ity RPN, Botll6F iRy ealifiof pRALHe Byt LIGREE O0F, P
be al | diaeelbécn ppefomtddtiocuette pattdisyf hbles i b& 1d&NE20v B yofftdtting the hales d b6,

Pl ber s Uikl 20 i i 9565 § A6 nies showh o s RRE Ve REEHE PRGEent
B ey (AT P e e T
pr @Dectwhieh can bend around obstructions, will still be allowed to pass through.

[0050] Inthe same vein, the radiation protective materials previously described or

aluminum, could be formed into fibers and woven into a garment or interwoven with

conventional garment material, such as cloth, to provide both the flexibility of a cloth

garment and the radiation protection of metallic lead garment. The radiation protective

25 material can also be incorporated within a variety of clear plastics or glass to create, for

example, a clear eye shield 24 of the type shown in FIG. 1 having radiopaque qualities. In

another alternative embodiment, perforated or unperforated sheets of pure radiation

protective materials, such as aluminum, can be inserted into an article to impart radiopaque

qualities.

30 [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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order to create a‘radiation protective article that ers the nmaxi mum
anount afadiatidn pratectiveadiae thao affers themaxjimuam ameigtaf radiatiehprotentersfora0 [ 00521
FIGS. 5A, 5B a P 6, show that a wide variety of garnents can be forned from
t he ha%‘é{f“ﬂwﬁgg %‘E’tt?“d%“?ﬁsl nms and fabrics of the present invention and are
not limted to the full body suit 10 showmn in FIG 1. FIG 5A, for exanple,

sho® t 952} oFIGY.i Sfw 58¥ and Grelative thiat a wide variety of garments can be formed from the

hazard protecting films and fabrics of the present invention and are not limited to the full
body suit 10 shown in FIG. 1. FIG. 5A, for example, shows the front view of a medical
apron 130 which is constructed from the hazard protective films and/or fabrics of the present

invention. "1'hé illustrated apron 130 covers the chest 132, upper arms 134 and neck 136 of

25  the user with a hazard protecting film or fabric, such as the radiation protective fabric
previously discussed. As those in the art will readily appreciate, more or less of the body
surface can be covered by this apron 130 in order to provide the desired level of protection.
Wrap around straps 138 are constructed at the lower waist portion of the apron 130 to allow
the apron 130 to be firmly secured to the user's body. These wrap around straps 138 might

30 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. 5A 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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156 can be used to hold the jacket 154 tightly against the pants 152. Al so,

a ges nfesmiligey applicaiongsdigre Bexpbidivy $mepdedt For examplganrashotiday seldien of
hazar dous es. As ¢ ared - with the full bo suit 10.shown in FIG 1,
thie oy PRBEP A wolRY Binigy 4 el Redioo i odsF takeRp et Sl RRne s “wher o
f1 exi bi jacket 1158, Hadsd amfgss 1843 %are REpt AckiBY inlédse adhémicdi, @ddiatiByoronl y want
to wear the pants 152 and belt 156 in order to keep cool, while having the

j acket hislogiqabieat becoarns igminemisk 159 are kept nearby in case a chenical,
radi ati on or biological threat beconmes immnent. [00551 FIGS. 7-10

i || ust r pogsy h&1GS.Me10 dhstrate BN iechiza6 pratectingahstefidls b thefprefrinventionre on are
20  pot limited in their usefulness to fabrics and garments. FIG. 7 illustrates, for example, how
radiation protective materials can be incorporated into common drywall 120. In this case, the
radiation protective materials of the present invention, such as barium sulfate, tungsten or
-bismuth, can be mixed with the gypsum commonly used in drywall and then inserted 122
between two layers of cardboard 124, 126.

25 [0056] FIGS. 8 and 9 illustrate how the hazard protecting materials of the present invention
can also be used on other construction applications. FIG. 8, for example, shows a cross-
section of the type of wall 160 which might be used for a house or other building. This wall
160 might include drywall 162, insulation 166, exterior sheathing 164, exterior drainage
paper 168 and housing wrap 169. The hazard protections of the present invention can be

30 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
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20 not limted in their usefulness to fabrics and garnents. G‘!ﬁfj
RY 2007
Illustrates, for exanple, how radiation protective materials

|ncorpow&@84/1’2d§’d comon drywall 120. In this case, tHRCTYRIPFIZBEN

protective materials of the present invention, such as bariumsulfate,

tungst @RnQEd tPinSilktidh mﬁéﬁai@%@‘ ’fﬁé’h&ﬁsﬁ&k WHH 1S9RESEINCARSRE on S §fled £ dr yval |
and then inserted 122 between two |ayers of cardboard 124, 126. 25 100561

FI GS. $ohymeer@ film such #&D@Phniw'lf)fvek®az°érme‘pol@ﬂheéwcngcm&m imventorfs' t he present
I nvent ed _gn ot her .constructdo ap | i cati.on F 8, for
:ax\a/trrpl g%l\éfﬁmza 13%%8@{?‘8?{10&03[‘% ?@%{ty’(ﬁ’fﬁaﬁﬁf %@b’%l k‘g be used
for a RgushbRe bﬂa‘i‘rﬂﬁatmg'ziﬁﬂﬁﬁon PRit&ctive pblymkfie niikEié oh &s:iheekeyvewe%é 162,

insul ation 166, exterior sheathing 164, éxterior drainage “paper” 168 and
hou8i ngfamﬂm@a simhlar lmmaatcqurcnthaartadbfrrsno&fteqhnmmr rdiation iprotestionman ban be 30
|ncorpo nt o any and all of these.wa ncor.por at i on of

r adi at %9 ﬁedst'oéb%@fi e&ﬁ CHFB“"Q% oh¥ %?rISL‘FF&éméqu&Bé/ 8’8ﬁ éﬂagleggg@&r, n
connectjggn with FIG 7. Radiation protective materials, such as barium

sul fate, tungsten or bi smuth, can also be mxed into or spray 12 18 JANUARY

2007 04y / S2003/.02 adh sul ati on |als 166.
The hous 5%8 wrap gwﬁmg%rrq&rgtg%?qncﬁn s?%g??d) tﬁ Pd‘SF%‘%PM%t‘? i3 m such as
Du Pont muaéw&iﬁ(drbmmﬁgp Sawt 2 Esiindatiisiah dy b&idist of relitferced ¢amirete3'74 u

fabric, radiation protection can be added to a flashspun pol yet hyl ene

Ty 8k ( ryhich {lperbeards i@ywqhahpmsm@uddmaewlﬂéﬁspmét etimpartsadighi®sy i ¢ ni xture

ontot 3 0

adhere Egg y\ﬁﬁa:égm)‘;téi‘& f'ﬁ 3{ G 0% r%?oé)t%mt@gs& aﬁ%%{& g{%@&#ﬁ {)] J r%ﬁ;g(r%:hal S
commonlpfotestive rﬁaénaﬂsgtsem 84 barfuanél1fa6g hifgdten ROmPoiRisiop bistiah ba@fowdsvan 168.
[0057] FIG 9. illustrates how hazard protection can_be added to the

f o undatbednixed mte thegeinfrsoedcaperels hid usediin tiefoundatiem 1201 Altematively, alayerconsi st

o NG RGBT kP Rhvcd ot ia 11005 ROOLIR a2 Binchgse s o

bUI|dI X and rotection agalns

exddpl g74tahé floatboardei72 bf&e&bmdanmrwle Thassant pﬁn@pteu 0sh bé asbdab i npcmect
protective materials, such as bariumsulfate, tungsten conpounds or bismuth

conpouriharoof et skawpiof achousg of Q%@lﬂﬁeﬁf@m SengpengFedhesolasadiaion. In thee

f oundat j LN 5;13@ ﬁp he present
i nvention %f;anlggfép%&r'\%g&lta&a}ég %/\A%gtﬁh e reﬁ?fg%?ﬂﬁgq:o%cretegt f#&iﬂg

f | oor banatersal 1e.g., odraimitetiles), avdihated odtéQhe dieicr roofifg malenial (@l g shamleshe used to
protect the r oof (not. shown) of ~a house or buildin %ﬁ;rom bei.ng penetrated

by sol @ndiogaih a%qréarotmngrfém Q,rafslén%t o-ofthetype shewmin HG. SrdndeinssBedat erj al s
cangel iAReedthdert&ibr rBbfing MbteRsl £id BE idt@RAN BYfing structure.

[0058] FIG. 10 illustrates how the composite radiation protective compounds of the present
invention can be used to create injection molded objects. The injection molded object
illustrated in FIG. 10 is a radiation measuring probe 180 which can be inserted into the earth
and used to help find deposits of radioactive materials. This radiation measuring probe 180
25  includes a slidable outer sleeve 182, an inner housing 184, a detection window 188 and a
flange 186 which is used as a stop for the slidable outer sleeve 182. Up to now, the problem
with such radiation measuring probes is that they let in so much extraneous radiation through
the outer sleeve 182 and inner housing 184 that it is difficult to get a reliable ;eading of
whether the detected radiation is coming from the direction of the detection window 188. To
30  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 ropfj I al
(e.qg., &Bi P@I"SS’) and/ or a hazard protecting filmor f t%r[kjsé 1Z§J%W?$1%E%pe
e risepe

shown in 18an be inserted 20 between the exterid 680%teri al and
the internal roofing structure. [0058] FIG 10 illustrates how the conposite
r adi atthe propomtioe @if radzatworgroteaties mhtetisle istoe hight theipolyamericanixtere whd used to
create injegtjon nolded objects.. The injection | de bject .illustrated in
LG TS B i a2 2ot o et PR AP RSB PROBFIARO nt ot he
ear t h paljiferbng dadifidiprbtekiivémdRAAR shéul@be saciiPoldréfe FBludy fbBe wiléll S

radi ation measuring probe 180 25 includes a slidable outer sleeve 182, an

i nner Producesd ghrawgh aminipstier madding progess Wineh wawld stherwisedava seuffibienth i s used as
a stop. fo | | ter slee 2...U Q t roblem wth such
r a§i at %%&%{Eﬂf;*létgs‘%rt 0 @g n?a erfallnsatf’\ﬁ??%s) aflggﬁfrgglaﬁg%‘h q%yx'gs Bus radiation
t hr oughadiatibieprotéctive polgmictic hBRuadkb ity }REscAOMsemdniBdhd fadfatibh miesudinff i cul t to
get a reliable readi whet her the detected radiation is comng fromthe

ng of
di r ectprebe B0 of FdGg éQ,ég@ desectod radiation gen bergftrimtes xith grushmore costaimy torhet he
out er ' | ted from
he.tyAdEEKFpfine deB0BK bRISD 38 BB aly [adhRBE pblling PR ERRBAE, 27, 11 C
whi ch éfake proby180sl y been described. As before, adding a greater proportion
of radiation protective naterials to the mxture will generally inpart
grgpat e diat ket i ot bofo L Y - A 021811
P /USQB%%/ 0 ttgr{g&;b?%ﬁ%%%ﬂ%%g?%éﬁg%?%ﬁég?%c@ P%/%u mat ergl?g S is too
hi gh, proeidppioysraibn againxttlife ehredténing heaniztn bddition © thineposed by thdiationanklked and
easily crunbl e apart., As such,. the prg@ort i,ons of . pol émer and radi ation
pr ot ecs19uC Rhgmicals) infectiowy Riologicabagents irerayd spetalipeoigctile hagapdsy AsRart fen
pr oduc. . e [ ' ' ‘M |.se have a
suffi c@gnr{mgﬂg?r%ﬁﬁ? pg@éc?gbgcgﬁpggiltﬁag %g{lél?‘\g/gé?]%.t reigg)l S to&gllg{éc Ac kgr ound
r adi at lagers offomirisite fabe witlnglradidtion ppstedtive ipolyenep atiynmee 34, 36, 60 (seg FIGE t he

present invention in the radiation nmeasurin probe 180 of FIG 10, the
dekoct O Added ta thess thies aers, 34, 0n60 w8 aaRianaibersTs ke 220 238 hich 649 ( he

radi at | ' h ' : ' ] | t hr ough
Lhe  chBRehRamslaiinPHER.do" ol RGN tiibrbBAs BlbhbABr LA 1B 2109 0L 01D
f abri camlfar220 sacbé added o thesthrdelradiation protevtivedayarsB4, 36, 60 Thismonperots on

agai nst, |i.fe threateni ng hazards. in, addjti.on to that posed by.radi ation,
stoh chemicaf Ryerrrnsr G polmet aim ol Whishap Renated e e Fier Xdpiptra: ol

Pr 0] €ChrolLrifiAfrel34, 352 603hd/oPh chérfiest iBeLR oRZAT hikh# &6l i CONPOS (€

fabric, ere are the previously nmentioned three |ayers of conposite fabric
wi2th aotherdiisttadbered ontoctht khree radiagior proectivedayes4, 36, 60 (see, FI G

[0060] This chemical protective layer 210, 220 can be constructed of known chemical
protective polymers and/or fabrics. For example, one mowﬁn class of chemically protective
fabrics are non-woven textiles, such as the flashspun polyethylene fabric sold by DuPont
under the tradename Tyvek®, polypropylene fabrics such as Kimberly-Clark's Kleenguard™,

25  Kappler's Proshield 1™, Lakeland's Safeguard 76™, fabrics mixing polyethylene with
polypropylene and cellulose based fabrics such as DuPont's Sontara™ and Kimberly Clark's
Prevail™. A similar type of non-woven textile would be the class of plastic films laminated
onto one or both sides of a nonwoven fabric including DuPont's TyChem® series of fabrics,
Kimberly Clark's HazardGard I, I™ fabrics, Kappler's CPF™ and Responder series of fabrics

30 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 additional FQ@A%LQOO?
220, 230Q &hlch can protect against different hazards. For ex @

nonpor oJ80CHI I8l protective |ayer 210 and/or 220 caRCHESHOHEHN% t he
three radiation protective |ayers 34, 36, 60, This nonporous chem cal |ayer
can ei d0@4l] be(llpatlgatprotmthm@n@lsm,tbemhparmdltarmsmmdyunylcchldmietahd/ee radi ati on

protect ve. Ia S nd/ chem cal protective, fabric. 220 which
is sewy '(9?1"? ‘Pf&'?‘tdega Fréf‘ghasoﬁrpog?‘ffésﬁl?f’ Qé'g.lg aﬁ“@ﬁ ‘;5‘?‘6?‘3{!5 PSe | ayers.
[ 0060] 1akhingted bemtaﬂed Bh the tir¥SradaYieh Pr%t&nvet’@egasx B6, qPs¥hé pret& of known
chem cal protective polyners and/or Tabrics. For exanpl e, one known cl ass

of chenvsaliony protective fabrics are non-woven textiles, such as the
fl ashspun pol yet hyl ene fabric sold by DuPont under the t r adenane Tyvek(r),

POl $pr ge062§ N A rdoltidy ichSs 6féHEnfgal rdtBEFE kgslylﬂeeﬁt}ayafttﬂ?mcro@&pt@ppl er's

Pr oshi eI d 1T, Lakel and' s Safeguard 767 rics mxing polyethylene with
pol ypr @p;ﬂséﬂmm@{ﬁd opte) fabiiosuchisg -m@mrd@lmnm ene tRgebfebriss Wohasr aT" and

the ot aron? Nedien. Koty CIR A@"se&arﬂhytﬁﬁa LR B S oo en

fabric Ka?giet‘éjl’ﬁghlmamtc}?exﬂ- ngﬂ%ét on ,&Begmxﬂ&ﬁo mitefiRgr |y dark’'s

Hazard fabrics I"er s Respo der series of fabrics
30 and indofpotetingransabRaerheiyt laydradmchw &e'Ehmbsa/fthm mﬁnmttoax'swlﬂdag Bimehledl typically

b i ith t ‘t hr di at t ect 3 36, 60 b
relﬁf %ﬁt éﬂ%ﬂm'g@t asrss F‘%‘%%'Icg g@?t%et?‘?e %ﬁﬁn&% SgtFQBA ibsigs)goatsdp Y sewing
2004/0 &#.%bﬁ’e@&géz&?%%@ Qiﬁ@sﬂn@@@ ataicﬂe O“ﬁtﬁ e cmﬁﬁ o be

i mparted by usin yvi ny orlde and polyet erne filns,
such asndlide pobyvenyl shicndetand nplnililktbmiﬁbm&e, ;foilyxmhmmddlyioﬂneompqsmn ated or

extruded o the three_radi a protective |ayer 4, 36, 60 of the

pr esentioR1] ﬁQFZ‘?ﬁ‘PIﬂtco”y"{sﬁe% Ttyyﬁéﬁl?’HSPmE?%%eé’ T%é‘?ﬁs “Dﬁﬁteéﬂyg‘?'\/e | ayers are
pol ynercoﬁtpbms \eaot,fae@afﬁfot) é@(semr % Qhfdsftéligc such as
Gore-tax(r) propy ene ba rlcs stich as DuPont s NexGenT"'

Ki riﬁerlchlo@bbat)ﬂ/asanﬁﬂ@empumi U tras", Lakeland's M cro-MaxTM and Kappl er's
Proshield 21M Chem cal protection can further be provided by materials

| ncor pqo@d3i n%&ﬂus%hﬁ@&%%allpw&uve&wehm ztzbets ﬁ@t&?&gmhﬁd@u& RRdAlol ONs

sold by Blucher 10 GibH and Lanx. Another class of chemcally protective
f abr i c previde proteetiorf against infesmue Hiologitahaganther or pl astic on one or both
sides. These coated chemically protective fabrics include polyvinyl

chl or i jeoeupd Wiilothe TRROSidwaSin FIG! YIEALHIIAL BHr6Hd HORBRpiftection with
only the addition of-a chemical protective layer 210, 220 to the three radiation protective
20  layers 34, 36,60, further or alternative layers 210, 220, 230 can nonetheless also be chosen to

protect against additional hazards or promote heat dissipation. For example, where the
chemically protectlve layer 210 is a plastic laminate, layer 220 in FIG. 11 could be another
woven or nonwoven fabric layer and layer 230 could be a fire protection layer, such as a layer
produced from the Nomex® fire resistant aramid fabric manufactured by DuPont. Other types

25  of fire resistant materials include combinations of the Nomex® and Kevlar® aramid fabrics
such as that sold by Southern Mills, combinations of melamine resin with aramid fibers,
combinations of polytetrafluoroethylene (i.e., Teflon®) with aramid fibers, combinations of
rayon with aramid fibers, combinations of polybenzimidazole with aramid fibers,
combinations of polyphenylenebenzobisoxazole with aramid fibers, combinations of

30 polyimide with aramid fibers and Mylar™ plastic films. Altematively, 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, butyllnylon conposites, chlorinated

pol yet hyl enel nyl on conposites, polytetrafluoroethylene (i.e.,18JANUARY 2007
Tef | on( rwp/Zedmighass conposites and 15 chl or obut yl / ar eoirdiscaspesivs €s.
100631 Because the chem cal protective |layer 210, 220 is preferably

nonpor ofiues] t Itwhay aleénm.vegr&vprd@erm&foﬁﬁnmﬁzagaﬁmdat dnéipationansteialo Mm@ cal
agents. 100641 Wi le the fabric shown_ in FIG can rowge a broad neasure
of prot E’éyPSFP"W\“%%“CBHP?atﬂﬁﬁlmﬁﬂﬂ‘b@h‘sé‘?“‘a"ﬁ‘?@ﬂ"@ﬁ‘f Wﬁ ghethemmal| ayer 210, 220

to the L&Hd%e\ug%g&wae@uwr g&ﬁ%ﬁ%ﬁﬁ% ﬁmmé@ag@wg L &1, of

alternative rs 210, 220 can nonet’hel’ess al ’losen to protect
agai nst nagdesllilmrmic fran,anckel onolpbdnmtrechbm ardi/@Smpmthcarpolﬁocr xexlmmhe wher e

the . ch t ect | 210 | t 220
FI G5 1 P G ResBA B oleStn baleral amomind SO mer B ey cr 230

coul d bgrafectivé fiyBfgj.ection layer, such as a layer produced fromthe
Nomex(r? fire reS|stant aram d fabric manufactured by DuPont. O her types 25

Rev! ar (MO} Sl L s hazat Prolecfing 85 R0 by Msbtodan Bicr T Bosk ahBiac i ons

of nel ajy e ak il meawny li’ec%%ﬁm: thak lamnﬁple hm@bmul@@fabﬁé can be created with
pol yt etraf | uor oet hyl ene , lon(r)) w aram d fibers, conbinations

of  rayowerewtlpssghamdiy labfptse }Fpr em;ﬂe,rtht woven Ql‘anptW%B fairis ldyeroB4, 36, 220 ar ani d

f|b S eben blsoxa aramid fibers,
o SREC ST 58 b SR I s AR PERE 5 SRR A AR ¢ 111 .

A| t er naptol@hivig ot Reae dissipingOldyéls tt%eﬁ]erfh‘tﬁﬁﬁh RNay2h Pe&amp€s while e | ayer

produced from bul | et st OQ& &ear am d and/ or pol yet hyl ene fibers. 15 18

g ANUARgra@mxpn Prtectye 42ysp Qreseapiovation bmep@@w]to providg/superierheat i vel y
230
For i ngabuieThs masei G Liecon dhesd agitissipafige RRRERh TR A R B ag®ncr ma

conduct sivérigtheriia¢ Boric®kd, ¥6dh asGARES EoppeParidi/orallunithimio tBE mitktutd'd8 cal ci um
tun sten, .~ magnesium _zinc, iron, nickel, nol ybdenum carbon and/or tin,

a radiopague materipls ins thewadiatieny protestive layerdi at i on protective mterials are
m xed with polyners to formradiation protective |ayer 60. 100661 Wile a

si X | ay pgo6Tpz duchipg A6ve € FIGL 1208 bulet4Abfivestiob isilluati#€l whichhas additiodanose of
skill 1nthe art will readily recognl ze that a nultiple hazard protecting

fabric besrderotcing popoitich Mestef the bultet praofi yest 304 is|of perventipps! desighyp| e the
iHe! | G
pover, gl BUGhoA3h Bl @YDy HienPRo, S AR GUBRR GBI G 1 1 can

hereby incorporated by reference. The bullet proof protection-is primarily provided by layers

20  ofpolyethylene fibers 314 and/or aramid fibers 316, Commercially available polyethylene
fabrics used for bulletproof vests include Honeywell's Spectra™ series of ultra high molecular
‘weight polyethylene fabrics and Honeywell's Spectraguard™ ultra high molecular weight
polyethylene fabrics which also include fiberglass. Commercially available aramid fabrics
used in bulletproof vests include DuPont's Kevlar® series of aramid fabrics and Akzo's

25  Twaron™ series of aramid fabrics. In this preferred example, the bullet proof vest has one or
more layers of aramid fibers 316 sandwiched between layers of polyethylene fibers 314. To
obtain greater levels of protection against bullets and shrapnel, one typically creates a greater
number of layers of aramid fibers 314 and/or polyethylene fibers 316. Additi;)nal strength
can be created by laying plies of the bulletproof material at 90 degree orientations to one

30  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 |ay
exanple, while the radiation protective |layer 60 of the reséﬁt"s{‘ﬂégﬂg?(g

has beeWq 8UHEBY provi de superior heat dissipating proWESIPELEER its own,
these heat dissipating properties can be enhanced by adding strong thernal
conductl@es] Skecaddaddisionsidazandgpptecticmta/the bulletipraefi nest 360 shewmindlgr. d2of 15

radi opague ..t eri al 44 he ragdiatio ecgti ve .l ayer .6 08671 Tur ni ng
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f abri cdullatednd shragnel.| Sihfilaclgf oneasiudd infpaktufite, dienrigalahd/osbiSiugidatl protéetioh es of

ultra high nolecul ar 'wei ght polyethylene fabrics and Hopeywell's
Spect r&éd‘é‘t“&""m‘m‘??d*‘w richfds \YRe d?@ﬂgﬁf‘“ %P%Pﬁwlgh@&d rilgthegaseh al so

i ncl udegetd . r G | ied ; i
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Akzo' s t@ hehsarsdotynirs erderto take advaniage bfitheisoperior hedtkdissipatioh prapediesxéithel e, t he
bul | et 2g).oof vest . has o ﬁ§ nore | ayers of %ram'd fibers 316_sandw ched
betlfee adiatan RIoetivs Ry, P ALte prspar invention By Sgnist ig theast of 8 of

Pr Of CCHingRARHHNSheib #ldfbrHitlos: P Bic WERIASGloHI P HaR er
nunber OP Ilaggks g? ar aﬁhﬁafil 8?’251?1}91%?%?(%& poﬁiggt?kuly?ﬂtlaf]e |"E§rlgy°g%g.

Addi t i dimadutside efithe bullet prodfevestrin atdet tdpreventitinage gbnteminznts fiem petrtheating oof
material at 9Q degree orjientations to one 30 another and encapsul ating them
bet \Neeﬁmpi]}eel?‘gleb?r%?ﬁ%?sﬁééﬁastic. Ceranics and plates can be added to
provide even higher |evels of protection. The bullet proof vest 300 shown in
FI G 7 {0069] priIgGSr bHRQ ilhstrdtetdiffetehemammfactufinghiechniquesevhicl eai atyaBtageously 18

JANUARY 2007 WO 2004/,021811 PCI/.UsS2003/ 028099 10068 d additi |
5 e Belto clegte RATAR ROy D FER ok e BLESSTS 3By R FIGH 135 Fot cRpler,o -

addi Ui Gligdrated ¥ Mandflenting tE@Gni gt Ehdtié patitRhdysdifed fblFRassproduction bt can be

inserted. This additional layer 320 can, in one enbodinent, be a conposite
r adi at iradiopaque &abrics gr ¢thereflatSpljabBomatstialsiof theytype Blustrated m FIGS3. fopuserid 4. By

addi ng such.a r.adi ati o t [ | ayer 50, 80 to the 5 | Let .jor qof vest,
fhe Dottt et The £ LlnroRtsSbeing with oyl of giors il Bt @el o hs
bul | et JabHiCbrHer PIAE pliabit Mdtéidl 34, 391@ widbh the poPandr thixtte will88Tappliedand/ or

bi ol ogi cal protection by using a rrultlﬁl e l'ayer fabric of the type

de28r i med-waveamehgnenoiabis,isucikpgpolynropylene, pelystinideneotramidiiraydndt agy ot ect i on
alone,  oNGirdStthebets pRMRed B thid PRcAITEulsEUREe fiiPmedc Pbrits hiR! fidn e
to bind well with the liquid polymeric mixture and, in some cases, provide inherent hazard
protections. Altematively, this process may also be accomplished using woven fabrics, such
as cloth, and 6ther flat, pliable materials, such as paper or films. To enhance the ability of the
25  fabric or other material 34, 36 to bind with the polymer mixture, a corona treatment may be

applied to the fabric or other material by one or more corona treaters 438, 439.

{0070} In this process, the radiation protective liquid polymer mixture is applied to one side

of the unwound fabric or other material 34 through the use of an applicating unit 440. This

applicating unit 440 would typically have a roller 442 to roll a thin layer (e.g., preferably 0.1
30 - 20 millimeters in thickness) of the liquid polymeric mixture onto one side of an unwound

fabric or other material 34.
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liquid polymeric mixture from second applicating unit 476 could deposit a heat dissipating

layer havmg strong thermal conductors, such as silver, copper or aluminum, being imbedded
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25 [0073] At laminating unit 484, the sandwich-like radiation protective fabric is combined
with the additional layer 480 of hazard protecting fabric to create a composite fabric 490
having multiple forms of hazard protection. The composite fabric 490 can then be perforated
and/or embossed, as desired, in a perforating/embossing unit 452 and then wound into final
roll 494. Nonetheless, where the additional layer imparts chemical and/or biological

30 protection, 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
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resent
i nvent produged byrthefirst pxtredes SE2 aong.5Npnetheless, by plminstinghe secondextmdgiaNUARY
2007 004/ 021811 PCT/ US2003/ 028099 mi xture,i naredi ents. 5 re. pl aced
Soio RO QISR s meer ghabee IRARE po e it by e Sloh migd BefRfcie® 20

pr ot ectxtfidedt he pol yneric m xture 570 preferably includes a polyner, one or
nore radi opaque materials and one or nore additives. In this process, these

e 1 nolfeas0c Assbih e BEHCERCS SictumiR ke SR 4, i i RRT molerld el £, "
fi26t eeRIGAES plodess is prefrably sRridwd cisdtetwén two sheets of fabric or other material
590, 592. As before, the fabric sheets are preferably unwound from fabric rolls 594, 596.
Corona treaters 596, 598 may again be used to enhance the binding process. In this case, the
thin film of liquefied polymeric mixture 600 is applied simultancously between both sheets of
fabric or other material 590, 592. Once the thin film of liquefied polymeric mixture 600 is
25  inserted between the two sheets 590, 592, the two sheets 590, 592 are then preferably

compressed and heated between the rollers of a laminating unit 602 and perforated and/or

embossed, as desired, in a perforating/embossing unit 604. For convenient storage, the
finished radiation protective fabric or other material 606 can then be wound into a final roll
608.

30 [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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In this case, the thin filmof liquefied polynmeric mxture 600 i's applied
si mul t anpewdliehwithethadust dxtrubderstRetp sinuiltanéaisty produceatseeondfilme63GevhiB s, 592.
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perforated and/or enbossed, as desired, in a perforatingtenbossing unit
604. Fqrodupad by therfirstexdrudge622. Heor ekamplswehile thd ifmstiestrugeré@can be f abric or

06 5 Sy adesly s Arofits dafBHonproRkang il B2, hesesond Mo 622 & 15
whi ch Qﬂ{ghﬁﬁdi@ﬁ%g&ﬂl?rgﬁ BeSusdll kdprodlitd Pldinglémantarytheintdal, vslsgichliokeird he FI G 15

process, the Fl process includes an extruder 52’2 for producing a
radi at i pateptien ot 636 To prodecsthisitomplementarxfilmr636r adiffereny &ypeiof polymeciceat ed by

pl acin I ric mxture ingredients 620.i,nto a [19. 18 JANUARY 2 WO
Dooar oInRr Khidsdieparty. Rifbites ity g micebeler i wiur o
pr ef er alihiing f6ibh 4 theanMoHYERExtridREscRéw B3 .EAs IRGhQBALLEexiHE scaws63Nd one or
nmore additives. The hopper 621 feeds the polyneric mxture
20  pushes the ingredients of this different polymeric mixture out of the extruder 632, a slotted
plate 634 at the end of the extruder 632 is used to extrude a thin film of liquefied polymeric

material 636.

[0078}- The liquefied polymeric films 626, 636 from the two extruders 622, 632 are then
preferably combined as they are sandwiched between two sheets of fabric or other material

25 590, 592. As before, the fabric sheets are preferably unwound from fabric rolls 594, 596.
Corona treaters 596, 598 may again be used to enhance the binding process. Once the
composite film 638 is inserted between the two sheets 590, 592, the two sheets 590, 592 are
then preferably compressed and heated between the rollers of a laminating unit 602 and
perforated and/or embossed, as desired, in a perforating/embossing unit 604. For convenient

30 storage, the finished multiple hazard protection product 640 can then be would into a final
roll 650.
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20  Like the FIG. 15-17 processes, this protective film process preferably starts by putting a

suitable polymer mixture 732 into the hopper 734 of an extruder 730. In order to produce a
radiation protective film, this polymer mixture 732 preferably consists of a polymer, one or
more radiation protective materials and any appropriate additives. As the hopper 734 feeds
the polymer mixture into the extruder 730, the polymer mixture is heated into a viscous liquid
25  state and churned by the motorized extruder screw 736. As the motorized extruder screw 736
pushes the polymeric mixture out of the extruder 730, a slotted plate 738 at the end of the
extruder produces a film 740 of radiation protective polymer which is deposited on endless
conveyor belt 742 and cooled. The endless conveyor belt 742 preferably has a polished metal
or Teflon® coating in order to prevent the film from needlessly sticking to the conveyor belt
30  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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Teflon(r) coating Inorder to prevent 't I mfrom needl essly sticking to
t he corpregess, theFIiG. 20 precess ifivolypeusingian ¢xtmidenA todieatrandecbum apdlymer bl ower or
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748 is fed into calender rollers 750, 752 which simultaneously heat and compress the pasty
film 748. After leaving the calehdering rollers 750, 752, the film 754 is pulled by take up
rollers 755, 756, 758 and moved forward to a second set of calendering rollers 850, 852. At
25  the second set of calendering rollers, the film 754 is combined with a second film 810

produced by second extruder 800. As before, the second extruder 800 preferably produces a

film 810 with a different type of hazard protection, such as chemical, biological, fire or heat

protection. At the second set of calendering rollers, the two films 754, 810 are heated and

compressed together. The composite film 854 is then pulled by a second set of take up rollers
30 854, 855, 858 and preferably wound into a final roll 870 for convenient storage and later use.

[0083] The processes described thus far for creating hazard protecting fabrics and films

have involved polymeric mixtures. Nonetheless, at least in the context of imparting radiation
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whi ch removddsfram tige driuangafate@idnddnd afif drikd. [Degidigitan kike beat Ished S rollers

750, 752, the finished film754 is pulled by take up rollers 755, 756 and
t hdf prtlatoughuseofigsinmagilamp opa mierawarepssembly. f Gincedavumisueteds eapable ofnd | at er

use. ( Fl .20 .en d v I_aon of Fl prageess which
can be NGk adtaioy (FORMSBRuSR OF TaRn'Hinle o byl ides HbRET ) 1o o
hazar d wieokiradibtien)swhileiskfl allb@ing Yreathddiliggt ocess, the FIG 20 process invol ves
usi ng an extruder 730 to heat and chum a polynmer 20 m xture 732 into a pasty
film7 n rreg . i [ ks ' N pol ynmer
havi ngzlg?a%dl] at—%‘%ﬁn‘%&g{ g\gte?@cﬁa{g%gﬁ 1|ﬂ':pire . hi%%’%%h&%ﬁéﬁ%gb%r%gess, this
pasty fadvintagedtsly de el i Theoe additvedean intldderadhesites, fikalivehandiorséemulbifierseous| y
heat and corrpr&ss the pasty film748. After leaving the calendering rollers
7503 7409 enhange the|adheston and/oy thicken ¢ splyian ghtheradipygusprotestivemgtenakb doing npved

f or war e | . : econd
set "of Xafiek, APEARGNE Hick us ERCREI: (MRl IuBhthe st (dthe BRANENE TS 10
pr oduc aderitipnedbarivan sulfatel sistuti®D0. bofis thixkien ties, solilionamd dide a3k thieudihesiGd) Of
preferably produces a 11m810 with a different type of hazard protection,

fil )
such ad2aHBFulate to fhedfpbac.cAltematively, dhe adhgsive gughtheradded toghe fabgicsiathssy set of
cal end 5’,{1@ .l er, : ' g sed
t oget hglﬁ. g%%ﬁnﬁgg?tta gglfulhﬂ &%H&st?t ené%% ?égldgﬁ&{aﬁégseo%g%oﬁ(gﬁ of take up
r ol20er sh&8Barhiimd sulfibsol@®bdh. and preferably wound into a final roll 870 for
conveni ent storage and | ater use. (00831 The processes described thus far
for crqgbsd)9 MAERIHSRG BLRE sbA 'R Aigped i H rehiddBBolufia Sorciiniig\tadiatio Y Ter i C
m xt urgs. 9Illonet her egs, at gI east o?n ﬂg’ﬁé co Eeexat o? u|Brrparti nggr adiaat I on
protective material, the radiation protective materials of the present invention can also be

impregnated into fabric using alternative techniques. Where the radiation protective material
is in particulate form in solution (e.g., as a precipitate), one alternative technique is to choose

25  afabric with pores that are smaller in size than the particles of radiopaque material, but larger
in size than the solvent (e.g., water or alcohol) used for the radiopaque solution. The
radiopaque solution can then be passed through the fabric in a manner where the fabric will
act as a filter to filter out the radiopaque particles while allowing the solvent to pass through.
In the case of an aqueous solution containing barium sulfate precipitate, the filter pore size

30  should be on the order of 2 microns and correspond to Whatman’s pore size 5. Similarly, the
solution of radiopaque particles can be sprayed onto the fabric. Again, after the fabric 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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polyners are not always needed. For exanple, radiation prot ectdh 58

i mpar t eV A WOHEIH Y ypes of fabrics, including cloth andP@EEBEI003MRB¥Woaki ng or
di pping that fabric in a high concentration solution of a radiation

pr ot ect{i0086] TelntinbtHes polyieh fidé rddidtionProtéctionadnthodithierit ) \ereadtigparhambeses Heo form
that radiatjon protective material, such as bariym5 chlorjide and sulfuric

aci d r gt With p golupjensofomplementany feagants gpgach fidesanddhe fabsig 1nplgerd in
advant agegfigd1y. Elh@c#se%rf Ad}ﬂk@éunﬁwﬁe@aﬁw &Hpgﬂnﬁfthgg?é#%é migﬁtb%
tions I k). Aft

precipitate (althoug ot her concentra woul d al so wo er the
bar i um mufrathdorplecnd sulfarieadid gedpectivaly. virtherbanwpsolfate ek amplepbachuseafghl y

i mpr.egnate the fabric (e..qg., .soaking.overnight), the.fabric can be

e adie Rutael psaien fhectint chlerideds suihgic 3 Reehlset eaion Yiletan af so be
acconpl jepb&s O drin? URIBHS SndPdul firid a¥id ehibIRIR] RavébeHind PVBien dageaDI Y. Since
bariumsulfate is capable of blocking radiation, the inpregnation of barium

sul f at eprecipitatainfthe fabricpr ovi des the ability to block radiation, while still
all owi ng breathability. 100841 To i nprove the efficiency of the inpregnation

processjo087A" | RUSfuRtel pdl _&-E@é‘rad?&ﬁ&ﬁﬂ?&?ﬁi@ﬂ%ﬁé’mﬂ@v@Wabff@@a’iﬁoeﬁgﬂﬁéd ves can

i ncl ude adhesives, fixatives and/or emulsifiers 15 to enhance the adhesion
and/ or with enereagant insofporatechwithint the fabsidi(e.gi, e cihen 8 eempounderntfegeiradicalFor

ex | e adhesive,.. such as Gum Arahic_or Quar.CGum. nmght. be added to the
o a0 o Ren b B Salpr et e dn Rl T ep B e PRAPTeRE 81 Ut i on
and i NCAgA88n uﬁ%ﬁ@@ﬁﬁﬁméulf@@faﬁ@hw domifouhd, m@&bﬁahﬁgm adobrit@gdaaslyvel v,

t he adhesive m ght be added to the fabric, rather than the bariumsulfate

sol ut i dre formed witle bariwn e sulfaipay partwiithel fabnic ang thep gxResgd &0 theiothed in 20 the
barium sul fate. sol.ution. 100851 |In di.tion to being soaked or dipped in a
pr emdecogmoa{l?ghorg%rnt{)g%t%lgmE%Fxgtngﬁe “Bpr&gg%tHHVe material, the radiation
protective materials of the present invention can also be inpregnated into
Fabri c [09¥8lg taithe fregding sneciisatiofu ke invension heh beanissenicd il tsfwenceve mat er i al
I S 4eN pArLL:i f B | ut i [ el pit at .ernative
tec 5ni q%g&lhg Btegérgﬁﬁloegé@di@e%gf@%ﬁé@m@mgt wdg,?lzosv?e[vﬁép ggr ggtgtntglhfoé r g?ﬁlaisliﬂr;e t han

t he parde at @t Oiric3GhfificHtRNEBACEHaAkes fbY bé Magewithowt depdting Hedin thee sol vent
(e.g., water or, alcohol) used faor the radi opaque sol ution._The radi opaque

sol ut i dnordgnspifbndyopeakiby inveptiorys seh Eorthuibrtheanpended plaimsy Fonrapmplend fabric
1L o i b i AR SYAB bna |© 21 o 1o
bar i um Nonetladess,thésel afiskill i), thé &€ khow tek pR¥dotiof ag€dnsi Qadistivn, chdmicalp t he order
of 2 mcrons and cor.respond to Whatman's pore size 5. Simlarly, the
20  biological, metal projectile and fire hazards is needed in many other contexts. For example,
the type of plasticized protective fabrics described in the present application could, for
example, be used as liners for vehicles, x-ray scanning machines, x-ray rooms or airplane
cabins- Moreover, the radiation protective fabrics or other materials of the present invention
could also be formed into envelopes or pouches to protect sensitive materials (e.g.,
25  photographic film, electronics) from being damaged. Since the toxicity of lead is a real
concern, the radiation protective materials of the present invention may also be used to
replace lead in many of its current applications, including the solder used for printed
circuitboards. As a still further example, the radiopaque materials of the pres;,nt invention
could be finely ground up and mixed into latex or oil based paints. Emulsifiers, binding
30  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



sol ution of radi opaque particles can be sprayed onto the fabrlg g 8 7
after the fabric has been sufficiently inpregnated with the L dﬁ@ﬁ B 500

mat er i aWO 0481k hen be dried and assenbled into a gBEHEROOHY286%Ner type
of article. 23 18 JANUARY 2007 WO 2004/021811 PCT/ US2003/ 028099 100861 In
anot her piifle BBEcatddsnts @kl MirhBét dFsRARCE irPordenio pibviBO protéttiof Folrl B8 deRgnper can
be created with a solutions of conplenentary reagents on each side and the
fabric PEragiaieed in the niddle. In the case of a barium sulfate radi opaque
conpound, these reagents mi ght be bariumchloride and sulfuric acid,

respect [008D)y . Theosetdfiskilliarthdian sill fatidy exdurgiel thhlahapﬁﬂmpfes and feehmighesr al
attraction of bariumchloride to sulfuric acid m cal reaction wll

occur  fescripedin this application ateiapplieableteany feld yhere é@‘%?‘% hamnty] chemicals;e behi nd
a batiu t 7

pol yfrrer mffr eg&%g}og&f oér\?cn{rso?;ggl P%ﬂ%??seo??‘g% fsféésggﬁ h? e?igfc%:i?r? g f or med

with onéramwarﬁ, acomdingkyr tmtlm:kcgmibd in ztnhﬂuétaluwc,cramer than restrieive Benseagthe onpound
or free.radic 2 0 Q the other reagent in order to
create ¥V P’é‘é‘l’j‘leti" ’ng“P'é gug“qﬂ%ﬂ% 3B\ Again, in the case of a barium
sul f at e radi opaque conpound, the fabric m ght advantageously be formed with
bariumor sulfate as part of the fabric and then exposed to the other
conmpound in order to create the bariumsul fate inpregnation. 10088] In the
foregoi ng specification, the invention has been described with reference to
15 specific preferred enbodi ments and nethods. It will, however, be evident
to those of skill in the art that various nodifications and changes may be
made without departing fromthe broader spirit and scope of the invention
as set forth in the appended clains. For exanple, a nunber of the preferred
enbodi ments relate to the creation of protective garnents. Nonethel ess,
those of skill in the art know that protection against radiation, chemcal,
20 biological, nmetal projectile and fire hazards is needed in nany other
contexts. For exanple, the type of plasticized protective fabrics described
in the present application could, for exanple, be used as liners for
vehi cl es, x-ray scanning nmachi nes, x-ray roons or airplane cabins.-

Mor eover, the radiation protective fabrics or other materials of the present
invention could also be fornmed into envel opes or pouches to protect
sensitive materials (e.g., 25 photographic film electronics) from being
damaged. Since the toxicity of lead is a real concern, the radiation
protective materials of the present invention may al so be used to replace

|l ead in many of its current applications, including the solder used for
printed

25



circuitboards. As a still further exanple, the radi opague materials of the
present invention could be finely ground up and m xed into | ai&XANUARY 2007
based paints. Emulsifiers, binding 30 agents or suspension‘agents naybe

added to such paints to keep the radiation protective materials well m xed

so thaWHATIS GLAMMEDS8ci pitate out of solution, enulsion or suspension.
Through the addition of such radiation protective materials, radiation
protection can be 24 4158_JANUARY, 2007 WO 2004/021811 PCT/ US2003/ 028099

pai nted or coat el HRIHBAULHPINGAYE PRIYMEHE MYXWEE COMBREEE over A ohY aeightef ecti on

fromthg: g - af hat] ' [ . -
eadi | PR Ectiy® mAlEhyRahd Tess U 3 t2ASRHED Bt \heh s adtiion,
appl i cptotativarnatenpfy inclabé exrigateanynd i badinnvselfaer adi ati on, harnful chem cal s,
5 infectious biological agents, netal projectiles or fire is present. The
specification ang rawings are, accordingly, to he regarded in_an
illustrative, ratheic RARAORPEREFaE PRy RLERIBIXUIROT claiqdnVPIRMSAIGRPIYIE t ed

only by s%ﬂ@te@%ﬁpﬁ\%%rgdﬂfn%w%ﬁﬂ%@dé{ﬁ%ﬁ o8 1endHAT IS CLAIMED IS 1. A

radi ation protectiv xture conprisi'ng over 50% by wei ght of
radi ation protective materials and | ess than 50% by wei ght of polymer,
wher ei n sai d r ads.afheonadiapipoipectective polgraericahxtane oif gtheémt wbeti@rsashd bari um

sul fate., 2. .The radi ati on protective ner | L xt.ure of claiml erein
ai o pEolyec MR RpSinr biris A30p R eiehn gl Fgi i Prei edmaseal

pol yet ind pfoxiatelyIES %I vkl fYoPfRGL i ve pol ymeric mixture of claiml
wherein said polyneric m xture conprises approxi mately 85% by wei ght of

radi ation protective materials and approximtely 15% by wei ght of polyner.
4. The radi at i ord-pkhstradiation ppatestivemotymanctromxgurgiof ¢laamm Bherpiarseidy sai d

20% by TG BroEr B A BATS A ShPE A Bt 0 Phe . rBiCede my Neieh i o o
pr ot ecHf baiusOIINRG ird J9abiiweightartisshing: a |ayer of fabric; and, a radiation
protective polyneric m xture adhered or otherw se attached to said fabric,
wherein said radiation protective polyneric, mxture conprises a pol yner and
a 5. A radiation protective composite fabric comprising;:
a layer of fabric; and,
a radiation protective polymeric mixture adhered or otherwise attached to said

fabric, wherein said radiation protective polymeric mixture 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, titmﬁum,

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, locarmic Acid,

Iocetamic Acid, Iodipamide, Iodixanol, lodized Oil, Iodoalphionic Acid, o-lodohippurate

Sodium, Iodophthalein Sodium, Iodopyracet, Ioglycamic Acid, Iohexol, Iomeglamic Acid,

Iopamidol, lopanoic Acid, Iopentol, Iophendylate, Iophenoxic Acid, Iopromide, Iopronic

Acid, lopydol, Iopydone, Iothalamic Acid, Iotrolan, Ioversol, lIoxaglic Acid, loxilan, 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 ation protective material selected fromthe group consisting of barium
barium sul fate, barium chloride, other barium conpounds, tungSt¥NUARY99T en
car bi de, tungsten oxide, other tungsten conpounds, bismuth, bismuth
conpounds, tantalum tantalum conpounds, titanium titani um conpounds,

D atrizoate Meglpymd P .. } i " rj id,
boron oxi de, borégn%ggﬁlgi}o%yﬁé?t@gr%%A%%%W%gbwél} %‘?ﬁ ?z{&lﬁ%&%edrr?/ﬁcfﬁﬁem
conpounatssial iktlodesi tosysterSodi/oraninpdulfatoat e Sodi um  Et hi odi zed O |,

| obenzamic Acid, locarmc Acid, locetamc Acid, |odipam de, |odixanol,

| odi zed G|, |odoal phianic Acid, o-l|odohi pur6atﬁ Sodi.um | odopht hal ei n

Sodi um | odopyr atdthe rpyaNRRretectixg fabn fedaitn © Whereaysaidpel YRENg Mixfupani dol |

el o, e ovet 330N ueiehE BRAREN R oy RRIERBHNE oA LLABOOPbESriath adi o

| oxi | aifpolympetat €, Megl um ne Acetrizoate, Meglum ne Ditrizoate Met hi odal
Sodi um Metrizarnide, Metrizoic Acid, Phenobutiodil, Phentetiothal ein

Sodi um Propryl, ne, ..Sodi um | odonet hamat e, _ Spzoi odolic Acid, Thorium
Oxi de and Tr yparfggﬁ'@r B UhProsRs TS APRG9AR "?O%VR?TG!“% p?lé(ﬂ‘ieétsisﬁl?cfﬁdot ective
fabri grgh tl@ﬁbﬁ% CotMNBihg 0T efAl ‘Jir{yggée"t‘&tkgﬂd g{ifg%lﬁnge'nlée material includes

tungsten and/or bariumsulfate. °7. The ra n protective fabric of claim

6 wherein said polyneric mixture conprises over 50% by weight of radiation
protective mat er9.alle mdutionpsotettave 5HA6 bf/clamn §herein spidirgdiation BroteThize

radi ati gn.protective fabrl f cl.aimb wherej ai d pol r.is | ect ed
£ om (PG s DirerRy ! S Rl bR S re el d el i sl 61 The
radi atgep By WepihRef bistuliabri ¢ of claim5 wherein said radiation protective
material s” are approxi mately 75% by wei ght of tungsten, 20% by wei ght of

barium sul fate and_ 5% by wei ght of bismuth. 10. The radiation protective
fabric of clai m¥. Fhefadidionpratactiyefabgic of slsimd wheremesaidlayer affabnic ise gr oup

of M%SQC%%OP‘PH‘%é‘??égwéC“C%d doh-wol&: faf &%LI on protective fabric of claim

10 wherern said 'S a woven clo 12. The radiation protective
fabric of claim 10 wherein said non-woven fabric |ayer includes flashspun
pol yet hyl ene. 1311. Ahe aalliatioropropictve Gibri¢ @ f claippd®iwiteréialsaidowevemthbise B a

| ayer of woven fabric;
woven cloth.

12. The radiation protective fabric of claim 10 wherein said non-woven fabric

layer includes flashspun polyethylene.

13. A radiation protective composite fabric comprising:
a layer of woven fabric;
‘a layer of non-woven fabric; and,
a radiation 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 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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a layer of non-woven fabric; and, a radiation protective polygenhgGuAkybsy7e

I nt erposed between said two |layers of fabric, wherein said radiation

prot ecti W® J904/4&x1i ¢ m xture conprises nore than 50% byCTWes2008(028(99r adi at i on
protective materials including tungsten and barium sulfate and | ess than
50% by wei ght of polyner. 14. The radiation protective fabric of claim 13

wherein said | ayen6oA gaanen cohstiticied frdin the\womposite! fabric éflaisnlX | ayer of
non-woven fabric includes flashspun pol yethylene. 15. The radiation

protective conposite, fabric of claim 13 wherein,said polyner. is sel ected
fromthe group of ! tﬁ}ﬂ"e\?feﬁﬁl'“'%sé‘ﬁ&agn%m&mﬁgl“ﬁ‘gijR?F’bﬁli‘é.w%‘??s’fé%a% RY 2007
WO 2004/ 93881 PCT/ US2003/ 028099 16. A garnent constructed fromthe
conposite fabric of claim13. 17. A one piece junpsuit garnent constructed
fromthe conposite fabric of claim13. 18. A two piece pant and jacket

gar ment const r uct d8. Artempidee pentrandgacket gammpnticonsifuctddfrom 118 conposit; articl e

capabl e of . prot ecting a user against both radiation and projectile
penet rat@ghco‘?{%iﬂ?‘dlsa'conpri sing: a polyneric layer which is resistant to

projectile penetration; and, a radiation protective polyneric m xture

adhered or ot her wiigeAatattittd\pable of ptdlecting ajuesrtaghinsttRiftetddadtioannd esi st ant
| ayer, wherein said radiation protective polynmeric mxture conprises a

pol ymer Pipigctde penstratipnhazgrdstcempriviaginat eri al sel ected from the group

consi sting of Dbarj I fate. ' or| - Of bari um
conpounds, tungstgrﬁb%%gcsl?gér?ﬁgg}}%ir és,tgﬁgéng@%ﬂle&*%&m%f 6‘4; tungsten
conpounds, bi smut fa, radlatieniproteetivPpolpmeric inixtirl ddiiered bpothaiwise sciehedindaid
titanium titani umconpounds, Diatrizoate Meglumne Inj. USP, Acetrizoate

Sodi um PERIEEHHE PenstTation paststanh lay e whereirsaidrdisHon protestive PRBMERS MK MR npounds,

b i . . el . . .
et h oct 20PRFte oo b SRR Ron BHPAR P bler Xt iB (e £03) CorRbUBE . | o
| odi XandariunpBarked silfdte, batiet@hldritiepother bagiugh compoands) umgstenftangseshi um

| odopht hal ei n Sodi um _ | odopyracet, 1oglycam c Acid, |ohexol, |onmeglamc

Aci d, | GpEhc Bingsten gidsi ethordpeestangeatnosnds, biseyHe Rispiuth eompopdaantrlimaci d,
002 gl 1 SRR e 1881 00
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 Oil,
Iodoalphionic Acid, o-lodohippurate Sodium, Iodophthalein Sodium, Iodopyracet,
Toglycamic 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 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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Ditrizoate Methiodal Sodium Metrizamde, Metrizoic Acid, Phe el
Phent eti ot hal ein Sodi um Propryliodone, Sodi um | odonet hanat e%@%ﬁ%@%%‘?"ﬂc

Aci d, Thao roemvfside and Trypanoate Sodi um 20. The hapcr/dsponomBeds ng
article of claim19 wherein said radiation protective material includes
tungsten and/ or bariumsulfate. 21. The hazard protecting article of claim

19 wherein the pobymTRE hhdaré pictectingdhitld SFtIAPI Bwherét fad profictile m xture is
selected fromthe group consisting of ethyl vinyl acetate, polyethylene,

pol yur dengiration frsisiantlayer isselegied fom he gEuUPFOnsisdng of atamid japd pelyethytener al

| at ex, 2,8[81§¥propyl ene and pol yester. 28 18 JANUARY 2007 WD 2004/021811

PCT/ US 028099 22. The hazard protecting article of claim 19 wherein said
projectile penetration resistant |layer is selected fromthe group

consi sting of ar @biThesttdagdryetiing fticle of alaim @2. witdein Baid pigjeatlel protecting
article of claim?22 erein said projectile pgne ration resistant |ayer

i ncl uddEnstiatien psistant {ayesingfudes mytiplefayers of aam) PEPRIYsthpeng fabrices The
hazard protecting article of claim?23 wherein at |east sone of said nultiple

| ayers of aram dognghehadied méuihg BRiciES dI5im 28 @heRaPRIUsALoRtE HPsaid

thernopl astic. 25. The hazard protecting article of claim 19 wherein said
r adi at inudtiple deyerstaf aeamid @ingifoe polyethiylene fabrics atecenicapsudededby thesadplagticoj ecti | e
penetration resistant |ayer. 26. The hazard protecting article of claim19

wherein said arti,clg i,s_a bul]et r.oof .vest. 27.  The hazard protecting
article of clai mb 9%1‘@2@%\9@45%"%&?‘01&0& craémalgb%l?%emg ra ‘?@yﬁfﬁgcﬁf‘ﬁ cie
capabl goBimdric MiRfuké Ramindfed ord® §id E?oj&@i‘lé"pe{xﬁﬁ‘hﬁ&d RBis@fflalér € hazards

conprising: a polymeric layer which is resistant to fire] and, a radiation
protective polyneric m xture adhered or otherwi se attached to said fire
resi stant |ayer, 2ahErechazaripratecting articlsrof glatmd & wheseip shidrastigle isrd hullet e

conpri S(?_?iofé% {10' ymer and a radiation protective material selected fromthe
group PENEVER ng of barium barium sulfate, bariumchloride, other barium
conmpounds, tungsten, tungsten carbide, tungsten oxide, other tungsten
conpounds, bi s, The kazutd proeofinuatisle df 3liiml 19n¥hdréintsalduiiticle tobuials ,

suit,

28. An article capable of protecting a user against both radiation and fire
hazards comprising:

a polymeric layer which is resistant to fire; and,

a radiation protective polymeric mixture adhered or otherwise attached to said
fire resistant layer, wherein said radiation protective polymeric mixture 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 Oil, Ioben_zpmic Acid,
Iocarmic Acid, Jocetamic Acid, Iodipamide, Iodixanol, Iodized Oil, Iodoalphionic Acid, o-
Iodohippurate Sodium, Iodophthalein Sodium, Iodopyracet, Ioglycamic Acid, Iohexol,
Iomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol, Iophendylate, Iophenoxic Acid,
Iopromide, Iopronic Acid, lopydol, Iopydone, Iothalamic Acid, Iotrolan, Ioversol, Ioxaglic
Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine Ditrizoate Methiodal Sodium,
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titanium titanium conpounds, Diatrizoate Meglunmne Inj. USP, 16\9%%@%@7
Sodi um boron, boric acid, boron oxide, boron salts, other boron conpdunds,

beryl | i &g 2008/Yyishi um conpounds, Bunam odyl Sodi um Di pé&tivgeibersaesdi um
Et hi odi zed G|, lobenzamic Acid, locarmc Acid, |locetam c Acid, |odipam de,

| odi X aM@dirizdnRdLl A3EriGhic A di@ PRhol 1R CPHAicHothatein Qém{ﬁhpg%af&dswi um

| odopht hal ei n Sodi um | odopyracet, loglycamc Acid, [|ohexol, Iloneglamc
Aci d, Pegam ledomethamatcoSezoledaic Acaddioonm Pxde andiVivpargat¢ Spdiumoxi ¢ Aci d,
| oprom de, |opronic Acid, |opydol, |opydone, |othalamc Acid, |otrolan,

| oversol, |oxaglti ' [Wop'e . . e . e . Megl um ne
b1t 11 zoat e Net hi el tedisaud fblsebar AR R HGim OB Il i b e

PCT/ US2tiiaDih3Nides tnpster and/debarlai sulfas. c Aci d, Phenobutiodil,

Phent eti ot hal ei n Sodi um Propryliodone, Sodium | odonmethanmate, Sozoiodolic
Acid, Thorium Oxide and Trypanoate Sodi ym , 2 The hazard pratecting article
of claim28 V\herég-nﬂ?fﬂa& FIPlEeRgArticle 0 E‘?!“&gg whsredn tfmpq?)ﬁe?ruaé@dt ungst en

and/ or rgﬁﬂieoﬂggftgér}g\%tpﬁiymg@c dmﬂr}grgih? tLdHrth Bt B9 Bf %d)}glle\ﬁnﬂfac %i m 28

wherein sal atron protecttve po rc mxture is

sel ect gdlykthglent, lpelyrething pobainyde, polyyinybchddrides polypmlyl st blydl eatyraplatex pr et hane,
pol yam d ’E‘r%ol éVi nyl chloride, polyvinyl alcohol, natural | atex,

pol yprBBﬁ'P Mlenpand,Belyesteler . 31. The hazard protecting article of claim 28
wherein said fire resistant layer includes aramd fibers and/or

pol yt et raf | uor oegylrgRazadd prolétfinp aARICo RIRMEB WG iR shidfi@ ré¥istilt gy 28
wherein said radiation protective polyneric mxture is |lamnated ‘onto said

fire réxledeantaniidfibers aBd/or phlytdtafluomethylenect i ng article of claim28 wherein
said article is a one- piece fire protection junpsuit. 34. The hazard

protecting artic f claim?28 wherein I d ti,cle is.a t lece fire
protection suit. 5%5&%“58’?%?%“5&@?‘8PZ%HQ?E&W&%? said 0% '%}?0& ttefth‘{f and
heat dipsfniat imigturdisARBIHatAont®5Rd ifd Rsistant IRPryer; a heat di ssipating
mat eri al "sel ected fromthe group consisting of silver, copper, gold,

al um num beryllium calcium tungsten, magnesium  zinc, iron, nickel,
carbon, nol ybded afd-protgating article of claim 28 wherein said article is a one-

piece fire protection jumpsuit.

34. The hazard protecting article of claim 28 wherein said article is a two

piece fire protection suit.

35. A polymeric mixture having radiation protecting and heat dissipating
properties comprising:

a polymer;

- a heat dissipating material 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 compotinds, 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, Jocarmic Acid, Iocetamic Acid, Iodipamide, lodixanol, Iodized Oil, Iodoalphionic
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a radiation protective material selected fromthe group consi %‘ij Ry 2007
barium bariumsulfate, bariumchloride, other barium conpounds, tungsten,
t ungst ewocmnbexdsir  tungsten oxi de, other tungsten conpaumdszoodrn2semst h,

bi smut h conpounds, tantalum tantalum conpounds, titanium titanium

conpoupgsd, oPoddhi dp;ﬁ@ﬁéﬁoﬂﬁﬂ{ ,USadphtialdin S6HEm, Rdepiiagaaicplycanild Aeid, bor on, boric
aci d, boron oxi boron salts, other bor on conpounds, ber Illum beryl T um

conpou M@"OIB&W%Wy Acigh dppamidp), depangisAdd, é@ﬂ?'\!ﬂh I(’Bbﬁmd)t!#tiéﬁP‘G“Pchl obenzani ¢

Fadoan (R ireol, ey ALy 5t B, OTARHIc AR KB 138855 aci o

o- | odormqaghxr At:ﬂ Bn:damrfpodaneldﬂéglhmlirm AcetivzbateyMedghanipy rmfrﬁbatell\d)ghmdalm c Acid,
I ohexog am C Aﬁ% | opam dol , |opanoic Acid, ogent ol , | ophendyl at e,
| ophen SZI‘ “EI‘a“I‘S‘i) Firigeic “’I%rPdI‘?I‘%b‘N@FiH P lICBI':ﬁ‘/'éIHI*‘IC“I‘ e{iHBne, | ot haI ami ¢

Acid, g IcﬁB |SOURIS RldometIRhBid iSo AQ! TRgH %&’é IIFI:?%H&

Acetri zozg'tﬁel I\/'éeg "um ne D trizoatéd Met Bh dcal ‘Sodl um triza tr| zoic
Aci d, Bhdmobutiodil, Phentetiothalein Sodl um  Propryliodone, Sodium

| odomet hamat e, Sozoi odol i c Aci d, Thorium Oxide and Trypanoate Sodi um 36.

Th I ' ' 35 d. heat I pat. terial i
copper. o al um nifh andt BPRRR O BEE  MOEEL e R BRRSha m cul fat e

or tupghedrRDis caaperBIiﬁluﬂﬂhuﬂ%u%mmrmlyﬁ&l ﬂ%t&haé Aaitpial3Yafum safhd ol Xture is
| am nated onto a woven or non-woven fabric. 38. An article capable of

pr ot ectinggfem user agai nst both projectile penetration and hazardous

chem cal s conpri si ng a pol yrreri c layer whi ch i s resi stant to projectile

penetration sel e ara ri.cs._and et ene
Pobrica: and. a ofiom oht PRbBRgeaes 8t EpedH i E it bt hod 1 o
sai d pofajoacidven ormeme&dvahlfmcr esi stant | ayer, wherein said chem cal
protective |ayer incorporates one or nore pol yrrers sel ected fromthe group
of flashspun polgethylene pol ypropyl ene, polyvin chl oride, chlorinated
pol yet hyI ene, 1e Gapabla 9 profecting uadlsermﬂawéqthpmwd@wrréh@ and
neopre I aim 38 further conprising a radiation

pr ot ec é?%fgg&%%%lge I‘““(l:i#hervm' se attached to said projectile resistant
and chem cal pr ohgelymegicllayee which is resistant to projectile penetration selected from the

group of aramid fabrics and polyethylene fabrics; and,

a chemical protective layer adhered or otherwise attached to said projectile
penetration resistant layer, wherein said chemical protective layer incorporates one or more
polymers selected from the group of flashspun polyethylene, polypropylene, polyvinyl
chloride, chlorinated polyethylene, nylon, polyurethane, aramid, polytetrafluoroethylene and

" neoprene. ' e

'39. 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 Oil, Iobenzamic Acid, Iocarmic Acid, Iocetamic Acid,
Iodipamide, Iodixanol, Iodized Qil, Iodoalphionic Acid, o-Iodohippurate Sodium,
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wherein said radiation protective |ayer conprises a polyner aquRNle %d'.,on
protective material selected fromthe group consisting of barium barium
sul f at e whaesomsehl ori de, ot her barium conmpounds, tungeTas2008/0r8y8t en
car bi de, tungsten oxide, other tungsten-conmpounds, bisnmuth, bismuth

compou -al i ' ' ' S,

b at 1 AaSerbR sdihurt BOUGHYHEL: SURARHE Acks IR ol A ABEIRAMARE o o,
oxi de, Joparaic Asid| Iopentot, iephehdylate, InphpruxivdAcid depydmideTopioaicyAdid Uepgduipounds,
Bunami | . Sodj Diatri.zoate Sodiy Et.hi pdi. zed. O |, | obepzam c Acid,
Focar i PR, ofiGiane el ASFlan, IpuepolalowaRhe Ao RaHeh Ibadsth Biegtepipe

| odoal pRi&)date ™M dhlurffink W%%‘M&h%d%?ﬂdﬂiﬂl, ﬁari%ih%'\%@}fmmad, VO ,
2004/ 021811 PCI/ US2003/ 028099 | odopht hal ei n Sodi um | odopyr acet. |ogl ycanic
Aci d, |RireerbitiodilpPleagptetiothalede Sddiutm Peoprgaidone, [Sodamoladomettamate; Sendiodglic

| ophendyl qt.e, | ophenoxi cid, |qpromde, |opronic Acid, |opydol, |opydone,
| ot hal a‘%‘?‘g ﬁafﬂﬁ'fbét%@fwa&%‘?%ﬂ{%oxam ic Acid, loxilan, |podate,

Megl umine Acetrizoate, Meglumine Ditrizoate Methiodal Sodium Metrizam de,
Metrizoic Acid, 48enebHictost dain$Ewhétinthdpol§iner ﬁ%id&ﬁhiaﬁbx?ﬁfoﬁc’ti@@'ona

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

Sodi um layey is siestesd froro the group consistzg ofiathybyinyl deetateo pglyethylene,pmilyrethatieat i on
protective .Jlayer i.s.selected.fr.o h rou nsi stin f ethyl, vinyl
Dot at ero FrmE ARirifa SRIsERS HeurfigaictRoB ot FEOC 8lvpibuine b Hpuine
pol yvi nyl al cohol, natural |atex, polypropylene and polyester. 41. The
article of clai m&8 Therdrii€le of OlalH 3§ ifitheR cormpisifies fisd REistanfla@ér aatioRASE Or

ot herwi se attached to said projectile resistant and chem cal protective

| ayer s ethermvdseattaghed to said projectile resistant agdehemical prrtective dayess wheseinsaigdifire or

pol yt et r a JaH@ . : rtl f | further conprising a
heat dirgeg’%pa :éﬁegtl%é(gérg%ﬁﬁér%bgw%@%éﬁ%ﬁgggggmﬁgd to said projectile
resi stant and chemi cal protective |layers wherein said heat dissipating

| ayer conprises a4 Thy articlesftlanhidfurthescingaising et dissiphtirpdhyertadiertd om t he
group consjsting of silver, copper,.gold,, alumnum beryllium calcjum

t ungst e9F, othenyise attached to s3d projeiie rqﬂsg%w,ld %mwhprmtvsiﬁm%ﬁﬁantswﬁ. 43. A
mul til -1 1 f ' ' ' '

penet r YAl iR RARpRsCY o o Ph Gl Mthelt HSGHarRl Mol BERLEF Flrthe

conpr i sgrogp censisting o€ silver,| cwppér, gbidciluminune Sesdlanh, dafriym ojuagdtén, enagaestdmat i on
selected fromthe group of aram d fabrics and pol yethyl ene fabrics; a
cheni canpivnelickelcarbgns molyhdspiiand t8ne or nore pol yners sel ected from

43. A multilayer article capable of protecting a user against projectile
penetration, hazardous chemicals, radiation, fire and overheating comprising:

a polymeric layer which is resistant to projectile penetration selected from the
group of aramid fabrics and polyethylene fabrics;

o a chemical protective layer comprising one or more polymers selected from
the group consisting of flashspun polyethylene, polypropylene, polyvinyl chloride,
chlorinated ethylene, nylon, polyurethane, aramid and neoprene;

a radiation protective layer comprising a polymer selected from the group
consisting of ethyl vinyl acetate, polyethylene, polyurethane, polyamide, polyvinyl chloride,
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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t he group consisting of flashspun pol yethyl ene, polypropyl enewP YARYYdo7
chloride, chlorinated ethylene, nylon, polyurethane, aramd neopr ene;

radi ati Qo RsRloemy{ ve | ayer conprising a polynmer sel ectp@r,ﬁgm,{){ggt)ggroup
consisting of ethyl vinyl acetate, poI yet hyI ene, pol yur et hane pol yam de,

pol yvi al coh | ene and
pol yestn“éeélrts %zlt;ﬁﬁgi’g °P§8"‘§§|l%‘¥s %%"8 lle ?’v ll"“rr"%xt er Fa}‘" SZ¢ eg&f romthe group
consi stDiagizofite lsaaiumnﬁdnamlzemoslu [dbeh£amib Alcid) lIbdahhmrAd&,, [ooéthmic Adid)y i um
conmpounds, tungsten, tungsten _ carbide, tungsten OXIde of her tungsten

conpouri@dipamiges M!’ﬁ“‘o'@ |I HOd Jegealphignic ieid, orladohippyrate SO W Bpounds,

Sod um DR AR STERL %%ﬁ%@%i&hﬁ@ﬂ%@f MRkt A ol o ©

2004{ lOZ[ibﬁ:inbnd%ﬂiﬂ,hEﬁ&ﬁBY mdtﬂeﬁﬂ@ylstajs IggremiceAqg,dP?mcr:gdgnogmg@lﬁ; Adn%r%ibzc(ljc?],;ned -

P obanz ARPoRE RITHis AT IR 1o cloras A it 1O, Jondelfe Mo RiRgnol .
| odi 2edAQuhzoa{eomamhem&lzb\%metﬂroh q&fﬂ&hﬂﬂ%@&fzﬁﬁﬂ' MBrizoiofieRnt hal ei n

Sodi um [ odopyracét, |oglycamc Acid bexol , Tonmeglam c Acid, | opamn dol,
I opan0|Rhembtm,odﬂ,cﬂiente@lbmaleupﬁedldgﬂ, Bto&pryliadphe Sosium I@cdlomethwpm Spdmoddlmpr oni c

Aci d, don | ot hal gm,c Acid, lotrolan, loversol, |oxaglic
Aci d, I‘gg‘ﬁ'idgf?““f“pﬁg Maﬂﬁ?tﬁgod’ﬂebt rizoate, Meglumine Ditrizoate
Met hi odal  Sodi UMmga ﬁf%trédls?tﬁ{f‘lgyeer gﬁélﬁ bandi€ Kifers aRABPRYY giétﬁﬂh&roeth ylene;

Phent eti ot hal ei n Sodi um Propry I odon Sodi um | odonet hamat e, Sozoi odol i ¢
Acid, Tmdsium Oxi de and Trypanoate SOdI um a fire resistant |ayer conprising
aramid fibers and/.or &ol tetrafluoroeth | en issiq?at' ng | ayer

conprising a pol ARt distiPatinglayer gpaprisig Pri’aﬁm? gﬁlheatscg 188 ™ t he

group cRpiedtfioadtheigraip doRsistif® BPSIver, %1;,5& gild! mlﬂhlimmbséaymw Balchih,Cl UM
tungsten, magnesium zinc, iron, nicke car bon, nol ybdénum’and tin. 44. A

r adi at i tungstens magagstuny, 2w, lrbormakdémarhnmgldmmmnnbw | ding wal |, building
roof or machine conprising: a layer oTfabric; and, a radiation prot ective

pol ymeric mxture aghered or_oth a heEﬁgjllrl sai abr | erein
said radi ation pr ot ??ngbfﬁs Sﬂ?f ‘Bcrrf P h\’lz(ﬁ%% ﬁgtéogn g‘"& ﬁ %‘ﬁ‘@

radi at i/9pf sHRAchédel coppimingf i al sel ected fromthe group consi stl ng of barium
barium sulfate, bariumchloride, other barium conpounds, tungsten, tungsten

car bi de, tungst eri laygr@d fahsicpand,
a radiation protective polymeric mixture adhered or otherwise attached to said

fabric, wherein said radiation protective polymeric mixture 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 Oil, Iobenzamic Acid, Iocarmic Acid,
Iocetamic Acid, Iodipamide, Iodixanol, Iodized Oil, Iodoalphionic Acid, o-Iodohippurate
Sodium, Iodophthalein Sodium, Iodopyracet, loglycamic Acid, Iohexol, lomeglamic Acid,
Iopamidol, Iopanoic Acid, Iopentol, Iophendylate, Iophenoxic Acid, lopromide, 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.
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tungsten conpounds, bisnuth, bisnmuth conpounds, tantalum tant EIJF AR 7
conpounds, titanium titani um conpounds, Diatrizoate Meglum | m" TJ%?P

Acet ri zaad eoop@gisyin  boron, boric acid, boron oxide, batgosHodBooOt her
boron conpounds, beryllium beryllium conpounds, Bunam odyl Sodium
D atrizoate Sodium Ethiodized Ol, |obenzamc Acid, |locarmc Acid,

| ocetam c Acid, |di pqma%?[- ' | QO |, Iodoal phionic Acid,

o- | odohi ppur at e 4gi)di um 6‘853 {eﬁ%rﬁb%ﬁﬂ#;ﬁ%}%& odopyracet, |oglycam c Acid,
: ohﬁxol , ogeggarailprowiiqﬁsinglclopﬂmc' ced| at l?pmmFCﬁéﬁiaTbmjlmmmd osit«T opﬂelndy! ate,
hol . FRASTRSRENE 3 BBHEBIb ockinedBH sl Aelped g PEFEouP SORBDE Ot ERMDrm e
Acet ri -3 | WYH | | | bide, Metrizoic
hoi d CaaRsulthd PRRECRCRES SIRE Bl Chmnd i MRS,

| odonettimgs®nh@xideSother tndgsterccohpainds boniutimbidmulle campouhdy fantelatg tétdimmm 33 18

JANUARY 2007 . WO 2004/021811 PCT/ US2003/ 028099 .45. A radiati on detecting
probe EQMBPIdsyfanym, fifanium 88@?%‘&‘%3‘3’@%3?2@?3"3{“"%@5 ﬁ%?nkﬁ%tf'??at? rom a

POl yITers o@D Bdtdng botid 58 RVt i, BoFdiaftd, ofter Bbids kbmgotsChérplliuae! €ct ed from
the group consisting of barium 'bariumsul fate, barium chloride, other

bar i umbenyHison RawpowndsgBuramiodyl figdiuan Diatrizoate Soditum Gihietizeh@ddobatzamic

t t . ds,. bj th,  bi t h d t ant t ant.al.
conmourthis P Aticlod Pl Ao s 1egtsine . JoRreildodt RS Lsp.
Acetri m,%-megﬁmmmn, 18@6pHehAGih Sodibfy, mogyﬂaela; IoBRamicSAEHS, ot her

boron conpounds, beryllium  beryllium conpounds, Bunamni odyl Sodium
Di at r i dokaxel, SoeglamicEA tidolipamitlot Ibpanoishieid dapentol Aopliendytate lophengicd,

o- 1 adompupeipirid HrAe A, Rl dbeventitbhomi iy BERRAT RS E a0 i
| OhexOliodglIEAal @ Tb il Ibdate BRBhsithe ALAHHASHY, Scihirtine DIFRBAE Methipallendy  at e,

| ophenoxi ¢ Acid, |lopromde, lopronic Acid, |opydol, | og‘i/_done, | ot hal ami c
Aci d, |Sedium,dvetrizamigesMetrizoiokeidl Phenpbutivdil] BhentesinthaleoSediam, Megl uni ne

Acetri zpat e,. lym.ne Ditrizoate t hi.odal, . | U Vel r i 1 de, Metrizoic
nord, | ERESAES FIR SRR ERHE, MehioaSi hric PinER oNFaAd Brinnt

| odonetdpdimi;e, Sozoi odolic Acid, Thorium Oxide and Trypanoate Sodium a -
wi ndow i n said probe housing which transnmts radiation; and a radiation

det ector inside $avirdowusiszidprabedousing whichiteensmits pdwsipnandnr ough sai d

W ndow. a radiation detector inside said housing to detect radiation passing through said

window.

46. A method for producing a radiation protective article comprising the
steps of: )

mixing a radiation protective material with a polymer to create a polymeric
mixture, wherein said radiation protective material is 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 Oil,
Iobenzamic Acid, locarmic Acid, Iocetamic Acid, lodipamide, Iodixanol, Iodized Oil,
Todoalphionic Acid, o-lodohippurate Sodium, Iodophthalein Sodium, Iodopyracet,
lIoglycamic Acid, Iohexol, lomeglamic Acid, lopamidol, Iopanoic Acid, Iopentol,

Iophendylate, Iophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic
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46. A nethod for producing a radiation protective article co I, S)
steps of. mxing a radiation protective material with a pol yggﬁ‘]g'gﬂg$%g§be7 a

pol yner ivgo 2004%ki8i £, Wherein said radiation protective paigR&sh@bioisgese! ect ed
fromthe group consisting of barium bariumsulfate, bariumchloride, other

bari um coppounds, tungsten,. tungst el ar.bj d ungsten oxid of her

Cuingst AP ONIEh Aevertututic A, intien, BfiBish Bieel e A EouEaMeBlutine
Conpoum&izoite Méthiodal Sodiui MEkig AfRIRNtrizold Atid, PRéHobulibdl, PhkmtetiétRileinUSP,
Acetrizoate Sodium boron, boric acid, boron oxide, boron salts, other boron
conpourt@dium, Bsapsyliqdere. Sadiym lodemethamatts SezorogokimAride F horsyaiQxide aidat r i zoat e
Sodi u L adi Q1l, lobenzamc Acid, locarmc Acid, locetamc Acid,

| odi pam%’@e"?b‘?g%@gﬂ‘m , lodized G, |odoal phionic Acid, o-lodohippurate
Sodi um | odopht hadigiring Saidi potymérizdapirateh fabricalofigst pliabléenaterial egvikd |

| omegl ami c. Aci d, |oparnidol, |opanoic Acid, lopentol, |ophendylate,

| ophenddiddabeaf.othes ghakile materiabradiation preteeive; 88 dol , | opydone, 1ot hal amic 34
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| oxaglic Acid, loxila at e, um ne Acetrizo
Di t ri zphtkle Matdriabdal Sodi um Metrizam de, Metrizoic Acid, Phenobutiodil,
Phent eti ot hal ein Sodi um Propryliodone, Sodi um | odonet hamate, Sozoi odolic

Aci d, Thorium Oxide a Trypanoate Sodi umi adhering said polyneric m xture
to a fabric or of‘ﬂer B.?‘Fglﬂﬂé’%ﬁgtcg?‘?‘eﬂ A ¢ rﬁ‘&k"’é‘% ré‘g'iaﬂg'?a'ﬁ?ﬁ?%‘e‘éf’?/%"t r pliable
mat er i dbmpaAsksat ieast %W&Fﬁdﬂ&?méﬂgmiﬁm weilehlg a functional article from

said radiation protective fabric or othe plfiable material. 47. The nethod
of claim46 wherein said radiation protective material conprises at |east
50% of sai d pol yABri c Tixe ntethod dficlaimi 4pHfurtherSzonirisinga plochlivy otdasd radis@ofiur t her
conpri si a plurality of said.radiation protective materials in said

pol ynePlr‘rllg‘?ﬂvfﬂ# .a‘%@.sa*ﬁpﬁm‘f%‘alweu aim 48 wherein said plurality of

radi ati on protective nmaterials includes tungsten, bariumsulfate and

bi smuth. 50. The4pet hqUe afetifddD 1AM 48 \0h&tin sard uﬁﬁW@ﬁﬁHﬁtiGﬂ;ﬂﬁdﬁc{ﬁvéUfther
conprises one or nore additives. 51. The nethod of claim50 erein one or

nor e ofmaterials inglydes tungsten, barium sulfate and bismuth.

50.  The method of claim 46 wherein said polymeric mixture further

comprises one or more additives.

51.  The method of claim 50 wherein one or more of said additives are
selected from the group consisting of epoxy soybean oil, ethylene glycol and propylene
glycol. '

52.  The method of claim 46 wherein said article is a one piece 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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selected fromthe group consisting of epoxy soybean oil, ethy nd
propyl ene glycol. 52. The nmethod of claim46 wherein said arb?gﬁég&s{?g&mﬁe
pi ece | wpswoi02181153. The net hod of cl ai m 46 wherei n sapdr/agiooshBosss a t wo

pi ece jacket and pant conbination. 54. The nethod of claim46 wherein said
article is a surgical apron. 55. The nmethod of claim46 wherein said
polymer is sel ectdd fridmmeétbod gf claim 66&wherein said nin-wovenpadyhemefabpolisyani de,

pol yvin l.oride, polyvinyl alcqhol, .natural at ex, | yet hyl ene,

pol ypr o%ilﬁcéﬁe@"éﬂﬁﬁguﬁe (\ﬂsﬁﬁi’g 8%%@3?‘89%@6"" Bgﬁ’ﬁ%g{c@?’?%%ﬂg%ﬁ%@ Wéf’?fod of claim
46 wherein said fabric or other pliable material is a non-woven polyneric
fabric. 35 18 JANZARY THi(Meth¥oP Ol 9€ WBdrtinRald fdbrO 886 M2BHRB Imaterikigs et hod -
of claimb56 wherein said non-woven polyneric fabric is selected fromthe
group cRARSE-sting of pol ypropyl ene, pol yethyl ene, polyester and rayon. 58.

The met hod of claim46 wherein said fabric or other pliable material is
paper. 59. A net fo ' L Gl Mol : I.pn agai nst
radi ati on and pr (r)sj%ejct illr‘g&;&)lg(%ejf?lr‘ gﬁdgﬁng%ﬁnpbﬁcgﬁ%‘%?ﬁgﬂg&g%&% X Hr%{)xi ng a

radi at i @diafiowirrigirojeetilepicaétrationwohiprising theysweps ofo create a polyneric m xture,
wherein said radiation protective material is selected fromthe group

consi sting of bdRXiA 2 BAIRUGRMPERIEstiyEanaterial Wd‘i‘]ad?ﬂllﬁpf”d@,cr"(%%l’mmﬂﬂm

compou ﬁcturE}nge?éiﬁ @aid%gﬁiﬁgrgt&ﬁ(/ph‘gﬁnaf iJROELed 69 @l E%Qgéﬁ%‘m en

conmpounds, bi snut bi smu npounds, tantalum tant
titani usarutr, bamim sulfaeanadschlddidd, oihzobdrmmivisghpounds, thmgstenl @Rgster\cet ri zoat e

Sodi um baron, boric, acid, boron oxide, botron l.t s, other bpron conpounds,
beryl | iiﬂﬁl?ld%évwemm@o nmgs,tersmfamuaeﬁwgwﬁﬁ}ﬁmwgm etanialim

Et hi odi gg, ' 7 eI {\c‘,*’ H’ﬁ“ St ) Ls ) Ci | odi pam de,
| odi xan%@lu%%%mz%déﬂgg’?l? I'odoa p |%n| cu%(i:g ,1 o-ql,%%lgﬁ%%gﬂ?rngtlﬁ' gglo)l’l um

| odopht AedtezaateSudiiumg bdrow dpyicackd, boroh ogidg camoresalis] cther tmirex cdmpdundrgl am ¢
Aci d, |opawi do), Jopanoic Acgi | opental .. 1aphendyl ate, | gphenpoxic. Acid,
N B hish RSOt bR Shi! BRUSASNL ) G BRI G

| over soohed A¥AIALIA, Rchdhic '&de,'l@ébtﬁﬂ%%%ﬂd@ﬁoﬁﬁmﬁﬂ?iddiﬂ@i?’ Megl umi ne

Ditrizoate Methiodal Sodium Metrizam de, zoic Acid, Phenobutiodil,
Phent et lodo4lphienin Acid, o-lodohippurate Sodium, Iodophthalein Sodium, Iodopyracet,

Toglycamic Acid, Iohexol, lomeglamic Acid, Iopamidol, 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 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.

36



Sodi um Propryliodone, Sodi um | odonet hamate, Sozoiodolic Acid ri I de
and Trrypanoate Sodi unm adhering said polyneric mxture to a"?%’?ﬁj%@%

ot her plwigdhgoseieri al which is resistant to projectigeE/g806l6R6d00N; and,
constructing a functional article fromsaid radiation and projectile
protective fabric or other pliable material. 60. The nethod of claim59
wherein said radbat i ofhp ketiesd o fotaineiewhatin saidPposjectils pahettatias residdde of sai d
pol yneric. m xture by weight. 61. The nethod  of aim59 further conprising a
pl ur al if‘l‘tif'cd’F°§‘§FB‘af'°5'&Y\§‘P&‘gﬁs argprid apd/prRolygthydenefabinies, saj d pol yneric mixture.
36 18 JANUARY 2007 WD 2004/021811 PCT/ US2003/ 028099 62. The method of claim
59 wherein said g§0j e¢hé hﬁtmrtﬁtdlﬁﬁﬂaznwmﬁ&h§£ia3ﬁojeétﬂ%bﬁen€aﬁom&%axﬂ&t erial

i ncl udes aram d and/ or pol yethyl ene fabrics. 63. "The nmethod of claim 62

wher ei haysaingludesinalipld leygre o€ aramid end/pepalyathiiene fabgies: i ncl udes nul tiple

| ayers of aram d and/or polyethylene fabrics. 64. The nethod of claim59
wherein said artigle ks a | ece Jdunpsui t,. 5.4. 4he net.-hod of c| ai m59
wherein said art Fgl e ;FE'C gle@{m}% °§li°iaé‘é‘ djga‘{érﬁk)eé?m%fﬁg aﬁ?ﬂ%fs YR REC RS 6. The
met hod of claim59 wherein said article is a bullet proof vest. 67. The

met hod of cl ai m §9. wh&henietisad 6f dliiny39whdréin Ssideeticlelisfd o pibe: jagkeddid

consi sting of _pal yurethane, polyam de, polyvinyl chloride, polyvinyl

al coholPantcambingtion,| ot ex, pol yet hyl ene, pol ypropyl ene, ethylene vinyl acetate
and polyester. 68. A nethod for producing an article providing protection
against radiati an ' W 5“9%1? LS| : exLdg a

radi ati on prot ectglave qn;lal{:g?elﬁzli vmtl ﬁla po éﬁfataoa}ﬁtﬁ%ga:ﬁgleggfd@n&#b m xture,
wherein said radiation protective material is selected fromthe group

consi sting of bé7i uniThbardthod ofididimt 59, wherein sard pollyonérds selettédfroinathe um

conmpounds, tungsten, tungsten ar bj de,. tungsten, oxi de, other tungsten

G ormpourEb sonitinet pghaidihanc, BlyaHiss O RV MR e, polyyiay [Pt AIaL
titani ' ' GRIRR ' ' 293k Lﬁﬁ'} j . USP, Acetrizoate
Sodi um %?)g%?mgggrﬂib’c aciwggﬁ’%ﬂé}ede, g%%;ﬂ sa ?g?ét%uf her boron conpounds,

beryllium beryllium conpounds, Bunam odyl Sodium D atrizoate Sodi um
Et hi odi zed G|, 68. A method for producing an article providing protection against

radiation and fire hazards comprising the steps of:

mixing a radiation protective material with a polymer to create a polymeric
mixture, wherein said radiation protective material is selected from the group consisting of
barium, barium sulfate, barium chloride, other barium compounds, tungsten, tungsten
carbide, tungsten oﬁcidc, 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, Jocarmic Acid, Iocetamic Acid, Iodipamide, Iodixanol, lodized Oil,
Iodoalphionic Acid, o-fodohippurate Sodium, Iodophthalein Sodium, [odopyracet,
Ioglycamic Acid, Iohexol, lomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol,
Iophendylate, Tophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, fopydone, Iothalamic
Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acctﬁzo-ate, Meglumine
Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein
Sodium, Propryliodone, Sodium Iodomethamate, Sozoiodolic Acid, Thorium Oxide and

Trypanoate Sodium;

37



| obenzami ¢ Acid, locarmc Acid, |ocetam c Acid, |odipam de, |odixanol,
| odi zed G1, |odoal phionic Acid, o-1odohippurate Sodium | odofhtANIARYR2007

Sodi um | ogl ycam ¢ Acid, |ohexol, Ionegl opam dol ,

| opanoi é’é](g\ Sﬁllagpent ol, lophendylate, |ophenoxic Aci ﬁm’ﬁégﬁf@ﬁm | opronic
Aci d, |opydol, Io done othalamc Acid,.]|otrol ver lLoxaglic
Acid, loxilan, ?WWFH%“%%‘W‘P?J&?%C or @‘I &M‘*ﬁl@ %rf‘#l ‘g’['g

Met hi odeglstgﬂqblﬁm aN&t ri zam de, Metrizoic Acid, Phenobutiodil,

Phenteti ot hal ei n~ Sodi um Pr opryl i odone, Sodium | odonet hamat e, Sozoi odolic
Acid, Thorium Oxide and Trypanoate Sodium 37 18 JANUARY 2007 WO

2004/ 021811 PCT/ wszﬁwﬁo&sd%@t@aﬁlemlﬁg frem WidyedigHen prd fire@ratestivefahrie abri ¢ or
ot her p which is resistant to fire; and, constructing a
functi o(lnr %?Jr Pgm%ﬁ{akrﬁglm said radiation and fire protective fabric or other
pl i abl e materl al 69. The nethod of claim68 wherein said radiation

protective materi6sl ddmpnéthe&oﬁélaheé&tvh&@%saidndladonp}qtmwie@nanénaﬂ ure by

wei ght. 70.. The rmet f m 68 wherejn said fire resistant fabric or
ot her GOMPAISFSAL rﬂ%‘egqg}j P? IPG nigmabHwe by WetEt-and/ or
pol ytetrafl uoroethyl ene 71. The nethod of claim 68 wherein said article is a

one- piece j unpsuid, . - TiR mdied BPLRATCOWEreR PR IBRLERTSR & dhdr ! e 15 2

two piece jacket and pant conbi nati on. . The nethod of claim 68 wherein
said pq)lgpbiﬂmatmaiemcéuﬁes@ra{mndrﬁliemeand@r@oprtcttarﬁbowthy@mf pol yur et hane,
pol yam de, polyvinyl chloride, polyvinyl alcohol, natural |atex,

| yet hyl ene, pol | d ter . 74. A
et hod Tor o oduching AraRePes o egy phRgel S CHErEAC A0aT REFE MBI | on’ and

over heating conmprising the steps of mxing both a radiation protective

material and a hemt diTHedethbdef Maine68 Mhewid fid Atiprliy F8%o plecs ja8RétQAnd
polymeric m xture, wherein said radiation protective material is selected

fromt n@ngemh;n@mnxsu sting of barium bariumsulfate, bariumchloride, other
bari um conpounds, tungsten, tungsten carbide, tungsten oxi de, other

tungst en conpoun bi i h m

conpounds, ti tanld%m | a'h%ﬂ?gg ouﬁ%g{m%ﬂ{; r‘?%‘gg@?ﬁ%"ﬁ‘ﬁ?% n. USP,
group consisting of polyurethane, polyamide, polyvinyl chloride, polyvinyl alcohol, natural
latex, polyethylene, polypropylene, ethylene vinyl acetate and polyester.

74. A method for producing an article providing protection against
radiation and overheating comprising the steps of:

mixing both a radiation protective material and a heat dissipating material with
a polymer to create a polymeric mixture,

wherein said radiation protective material is 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 Oil,
Iobenzamic Acid, Iocarmic Acid, Iocetamic Acid, Iodipamide, Iodixanol, Iodized Oil,
Iodoalphionic Acid, o-Iodohippurate Sodium, Iodophthalein Sodium, lodopyracet,
Toglycamic Acid, Iohexol, lomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol,
lophendylate, Iophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic
Acid, lotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine
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Acetrizoate Sodi um boron, boric acid, boron oxide, boron sal t1§’AREJQﬁ929
conpounds, beryllium beryllium conpounds, Bunanvodyl Sodi um E5| rzoa
Sodi um w booede@ed O |1, |obenzam c Acid, |ocarm ¢ Acigcr/tiomnei/engh® Aci d,
| odi pam de, | odi xanol, lodized G, Iodoal phionic Acid, o-Iodohippurate

Sodi umDitrikeae MétRbaAIB odfth, Mttriz ARy MREBbic AtidIPNHABhtiodY; PRentétiviaiéth.

| omegl am ¢ Acid, |opam dol, |opanoic Acid, |opentol, |ophendylate,

| ophen&gfiigmaPrepryliesioneSadium | mﬁﬂa@raﬂeusazmpé@ydéwd Tkmv%@él eagdhal ami c

Aci d, f! . loxaglic Acid, loxilan, Ipodate, Meglun ne
Acetr i Megﬁﬁgg{jﬁ}r{fne 38 18 JANUARY 2007 WD 2004/ 021811 PCT/ 11 S2003/ 028099

Ditrizoate Mt hi edhateirSeuid hieat didbipaiiagumatieial ib/seletted fromihie grouplvensibtitig ¢fdi |

Phent etJ ot hal ei n gISOd' um Propr%‘ﬂ_podone Sodi um | odonet hamat.e, Sozoi odol i ¢
Aci d, FHYR ‘iﬂﬁ’P@(B gppninum calgiem, Wngsien. FRAEResINms BN} iFBafickels si pat i ng
mat er i @Lrbm nél m t he group consisting of silver, copper, gold,

al um num bery |um ca c’fum tungsten, magnesi um zinc, i ron, nickel,

car bon, nol ybdenadhexing shldrpol)anﬁrii:nhtxgusm alfqlmlcmethecptmbde uraeerialy aadf abric or

ot her pllable mat er | al constr ncti onal artlcle fromsaid
radi ati on and he&?“ﬂ“&%ﬁ‘%&“ﬁ@@éﬁmc %6‘2% 1afien haissipating fa abie  The

met hod op m@{asm%a%ﬁr ein said article is a one piece junpsuit. 76. The
nmet hod o alm 74 erein said article is a two piece jacket and pant

conbi nation. 77. The nethod of claim 74 wherein said polymer is selected
fromthe group @onsi Jhengthoid qfclamr it wiberein spidl ayticte the orppigoei jnppsuihl or i de,
pol yvinyl al cohol, natural [atex, polyethylene pol ypropyl ene, ethyl ene
vi nyl acetate and_pol yester,. d for uci ng a .radi gtion
protective arti cﬂ ﬁ%ﬁ" ‘ﬁ-ﬁg"mrs]f g"&‘f‘ sa‘r‘?\%‘ﬂ&'s 2 PEuR'E%9 78 Cbmﬂ ective
mat er i phntWohdbirdatidh)! yrrer to create a poI ynmeric mxture, wherein said

radi ation protective material is selected fromthe group consisting of
barium bariumsul fate, bariumchloride, other barium corrpounds t ungst en,

tungsten car bi dé7- tuﬂ@gmﬂlmfdéamd%herﬁmﬁg@tmg@é@lﬁ@@ﬂ Qmsthﬂth

gersrpngh %50%%%3 g'?gzo@t %ﬂﬁf i ‘?113 %eu‘r’%wpigg’?drer éél&?@yg%?ﬁ&lt or on, bor_ e

acid, haeg @o%ﬂ%nehmymoﬁﬁhﬁcs ethyliche i} aestate andpolpesier.

78. A method for producing a radiation protective article comprising the
steps of:

mixing a radiation protective material with a polymer to create a polymeric
mixture, wherein said radiation protective material is 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 Oil,
Tobenzamic Acid, locarmic Acid, Iocetamic Acid, Jodipamide, Iodixanol, lodized Oil,
Iodoalphionic Acid, o-lodohippurate Sodium, Iodophthalein Sodium, Iodopyracet,
JIoglycamic Acid, Iohexol, Jomeglamic Acid, opamidol, Iopanoic Acid, Iopentol,
Iophendylate, Iophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, lopydone, Iothalamic
Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, Meglumine
Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein
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beryllium beryllium conpounds, Bunam odyl Sodium Diatrizoateg §Rﬁ b RBY 2007
Et hi odi zed O, Ilobenzamc Acid, locarmc Acid, |locetamc Acid | pam de
| odi xan®o 2d00d2med O |, | odoal phl oni ¢ Acid, o-1odohi ppur/easmosomkiossm

| odopht hal ei n Sodi um I odopyracet, 1ogl ycarri c Acid, |ohexol, loneglamc

Aci d, |S’&ﬂﬁﬂ1dﬂloprylhgﬂé'ﬂh058dtﬁﬁ{ Qdoxhedaﬁmsel Sozoh&iahemyd %Smurh@ﬁ&élﬁiﬂ ¢ Acid,
| opromi de, lopronic Acid, |opydol, | opydone, lothalamc Acid, |otrolan,

I oversoTrYPma@¢¢tum| d, loxilan, Ipodate, Meglum ne Acetrizoate, Meglunine
Ditrizoate Methi I\/btrlz Aci-d._ Phenobuti odil,

Phent ot ot hat ei n 38 1&%?9:% 5 A i 0o b bt 5005, 055009

Sodi um Propryl i ospphgng é‘ﬁdihqﬁnl pRuenaichaixaire to HAXOERE0L S fabrCorththerpdiablem Oxi de
and Trypanoate Sodi um heating said polyneric mxture until it assunes a

Imwd%‘ﬁﬁ?,applyl ng said liquid polymeric mxture to a first sheet of

fabric or other i.c of

ot her pliable mat er?’mge‘% erm{](ﬁgﬂe%l Oftfﬁ&gc;?fd&g?rﬁ’rhé@w%qerfahﬁ}%%?l%‘r’vstg%rd ot her
pli abl eﬁﬁaﬂeeuaaﬂfam érhnherq»ldahl,eeﬁatmélfso&mdlmf yithsaid poiysieric eniksure isnt er posed
bet ween, said fjrst and g,econd sheets of fabric or other pliable material;

and, coRtaRsed l’?f@’eé?lsadﬁ’ iret @pd second shaets affahrieraraithes phizle matesiab abdi ¢ or ot her

pliable material conposite. 79. The nmethod of claim 78 wherein said

pol ymer | ¢ M XL Uf CeduStriltifEnHiticic BER S faliafOH pRlechivé Finf¥ bf UES plidle app! | &d

si mul taneously fromone Of sald extruders to I rst cond sheet s
of f abrmatedal compesitpl i abl e material. 80. The rret hod of claim 78 wherein said
radi ati on protective material conprises at |east 50% of sai d polyneric

of “sai d 1 adi at Lo’ pr TR RY REClaRn 2F st e bolsmetie FRguin s rufed 2. The
met hod pdatddlidoit 68mbREH@uAeRNRd ApplTEY sin@ltaneShsly HEAINE 0PEail @J&E‘l‘ld%r@lro safdt her
pliable material is resistant to lE)enetratl on by projectiles. 83. The nethod

of cl ai firsB@ndrecore shestaiofl fabricjor othier pligdamiateainl. on resi stant fabric or ot her
mat eri al includes ar arri d and/ or polyethylene fibers. 84. The method of claim

78 wher ein one oreqior erof sald ShEel 9 (A0LC. 08 S prRkbAR SR eT T2 TS 2

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

81.  The method of claim 78 further comprising a plurality of said radiation

protective materials in said polymeric mixture.

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

other pliable material is resistant to penetration by projectiles.

83.  The method of claim 82 wherein said projectile penetration resistant

fabric or other material includes aramid and/or polyethylene fibers.

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

other pliable material is a fire resistant fabric.

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

aramid fibers and/or polytetrafluoroethylene.

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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85. The nethod of claim84 wherein said fire resistant fabric,j
aram d fibers and/or polytetrafluoroethylene. 86. The nethod 3?0&‘@?@??@7

wher ei n Wei2doyzi8meri c m xture further includes a heatpclimso@aikiry materi al
selected fromthe group consisting of silver, copper, gold, 40 18 JANUARY

2007 VMuixidd, ®2dy8lhim RETCiiS 2 QM gsterR dtiPfedimzing, nyonh aickel, carbpn,aadlgbdenum
tungsten, magnesium zinc, iron, nickel, carbon, nolybdenum and tin 87. A
met hod ?’Birt“broduci ng a radiation protective filmconprising the steps of

m xing a radiation protective material with a polynmer to create a polyneric

m xture, wherein $ai d AafdtRéd 7 pRIRERG A riGialie Srotettive HilmbRPHSAg KoM t he
group consisting of barium bariumsulfate, bariumchloride, other barium
conpoundéps Afungst en, tungsten carbide, tungsten oxide, other tungsten

conpounds, bi snuth._.Dbi . h. conpounds tant al u ounds,
titanium titani u'%lxég%%g%ﬁ’l%'so?‘ %&ﬁf P‘f"z‘B%\‘%'gﬁ@gf %ﬁ?‘%‘e"ef &‘J’ o e%é%?’@%%i"r | zoat e
Sodi um myatuewhétein saidxaddtioR prarectivy ntheeriad i seleckdlftoim thet fiitp bstisifing efpounds,

beryllium beryllium conmpounds, Bunam odyl Sodium Diatrizoate Sodi um
Et hi odi bamngibanium sylatezbarivm llptide, othen bamiem sempoundsclingstee, tagsten | odi pani de,

| odopnt APk AR e, otlcP UBREH S Gyie S, BRGNP EhMROS i,
Acid, | cinealingl@dmpdidids,titasiuy; tithniun® B@ApSUnds, Diapirear Negleminela) I8 ¢ Aci d,

| oprom de, |opronic Acid, |opydol, Iopydone, lothalamc Acid, |otrolan,
| over sofcetriggagPodiumeberon, borid agid, bpranpxide, bapeg salis. athepbaron cogpprndspegl umi ne

Ditrizo ] ' | zam . 70 ' R hadi |,
phent ot oo pory M piElas Bhiar AR S0l riacidbite Kol TARBGAI OB 1
Aci d, Trebenzami©Aicitle Iavafmic AsigAooeimicReid  istlipamadd, tglisaiol, Ipdizyd®il, ¢ m xture
until it assumes a pliable form and, formng said pliable polyneric

mi xt ur e lqdeglghigniciAgid, slpdohippurate Bediums lodophthalgm Sedurs, ledepyracehol yneri ¢
m Xt ur eyj ) 3N a h.. t I £ad on an endl ess
conveyogd.gi’g:g].“{i‘g}%célﬁ‘rrfig)g1 ﬁ%@’ %oﬁ% gl %‘l"?h%gd(fl Wg?ﬁgbg)ﬁa%@?g} %‘g’qtgﬁéent@t ep of pressing
sai d pliphbidylag Iypihogicricid,Uoproatide)deproniel Avid|dopydol, Iep gdonddothbldnioet hod of
claim87 wherein said radi atj on,é)rot_ective mat er ) al, . ]

Acid, lotrolan, loversol, loxaglic Acid, loxilan, Ipodate, Meglumine Acetrizoate, Meglumine

Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil, Phentetiothalein

Sodium, Propryliodone, Sodium Iodomethamate, Sozoiodolic Acid, Thorium Oxide and

Trypanoate Sodium;

heating said polymeric mixture until it assumes a pliable form; and,

forming said pliable polymeric mixture into a film.

88.  The method of claim 87 wherein said polymeric mixture is mixed and

heated in ari extruder and 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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conprises at |least 50% of said polyneric mxture by weight. 9 f
addi ng radi opaque qualities to a paint conprising the steps @P@&%ﬁgggﬁ

radi at i ov0 poedEsii ve nmaterial to a paint and m xi ng, 4gct@sdobdloeye 2007 WO
2004/ 021811 PCT/ US2003/ 028099 wherein said radiation protective material is

sel ected from t hehgfednipai@ Patatidn pibtectdle RALHAlR soddidd fFbMlhé ploBp cOBidting
chl oride, other barium conpounds, tungsten, tungsten carbide, tungsten

oxi de, Obbpam.tharyay wiateo heyaum ebloride.her hariyn sATPAURdSHMBEHER, (UBgsienal um

t ant al RS 4Lt apl [t ani Off; ek ' ine Inj.
USP, %?ebtq ri zog{{gl%%)ggll:’u?nﬂé@g?rl%rrl\%n %’%lrppgﬁ (gsc’:lgﬁfmggrﬁgr@ c%@ft’&dﬂg,g&%grg’ol%\ﬁggl ’s, ot her
bor on aantdomredmpouidsy titaniunm) tithrd nyl dompouaispPatricbate Meglamindin). (BRI um
Diatrizoate So iHm t hi odi zed 5] |, qu?enzam'c Acid, locarmc Agid,

| ocet arfteElrEepig S0 wm’garﬁw orig agif,Laten oxige posanfalis. other boepiomosAis Aci d,

o-1 odo 'g_mlﬂ Rt ' 40 RN D cel ) ¢ Acid,

I ohexo:’H,e I ome’gylé ‘ mﬂ%hxgi}n &’!ﬂ@%?‘n‘? %&)\ﬁd% opanoﬁr%lak%gg)qoggg%’t%@gizﬂgﬂ?éndyI at e,
| ophendabenzawsicd\cid,dpcamicAcid, ipetamic Adid] Bbdigaopgde) dbdixampyldized Ollpt hal am ¢

Acid, | L an, | o e lJ ¢. Acid i lap, ..l , Megl um
acet i JOSAPIRE AR AoddyipRT BB SR b AophBHee M. lEP S do. Vet ri zoi c
Aci d, gt il fondRe 18kl fizh i op Sl TR AKajl g, Soci um

| odonet haimat e, Sozoi odol'i c ori de an Trypanoat e Sodium 92. A
| i qui d IpptiepdyateclophertoxieeAcdnfoprarnidg, laproaiti Atid dloppdal; lopydore, Iothtatamial , a

Sl Lot it defileh oyl loosils &l Wil Mo RPRE Aceti-balP o eaing

chl ori q%itri @k MethRUAIKBITRAPII idd) NERERe AEMNBREHOButiGAT, PhélfetidthiAlgnt en
oxi de, other tungsten conpounds, bisnuth, bisnuth conpounds, tantalum

t ant al SodownPoepryisodonet Sodium Iodometharate, Soapiodolis Acid, Thertiwo £xedeving! uni ne | nj .
USP, etri%ogt 8 Sodi um boron, boric acid, boron oxide, boron salts, other
bor on ﬁgm 8§8°98bryI 1i um beryllium conpounds, Bunani odyl Sodi um
Diatrizoate Sodium Ethiodized G, lobenzantic Acid, locarmc Acid,
locetanmi c Acid, lbodi paMigeid poBfherititixturé E6thpresingh fadiationqRalketieqhaterAci d.
o- | odohi ppurate Sodi um ['odopht hal ei n Sodi um | odopyracet, |oglycamc Acid,
| ohexola polysmasghd an additivel, | opamni dol, | opanoic Acid, |opentol, |ophendylate,
| ophenoxi c Acid, l,opr.oni.de, ,.lopronjc,.Acid .l.opydol opydone. 10thglamc
Acid, lotrolan, Iw(;\'fé?gﬁ?’,g W‘B&%‘SH W&%ﬁ.‘?ﬁ“@%ﬁaﬁ% Icﬁgﬁl%g‘g

Acet r i ZT@hfum,\bagiuidulfite, 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,
beryilium, beryllium compounds, Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Oil,
Iobenzgniq'A_cid, Tocarmic Acid, Iocetamic Acid, Iodipamide, Todixanol, lodized Oil,
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, 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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Ditrizoate Methiodal Sodium Metrizam de, Metrizoi.c Acid, Phe??gﬂﬁlﬁﬂg\i(lz 07
Phent eti ot hal ein Sodi um Propryliodone, Sodi um | odonet hamate, " S0z01 odol'l ¢
Aci d, Theoizeodsiitde and Trypanoate Sodi um wherei n sapdTskoosmesoss sel ect ed
fromthe group consisting of polyurethane, polyantide, polyvinyl chloride,

pol yvi nyl al coholwhepéih viidladiiveXs seReteddtdny trngoupednsRting vk epvay sogbday! ene
vinyl acetate and pol yester, and, 42 18 JANUARY 2007 WO 20041021811

PCT/ usXb sthylege elycokaaddropeneslyenti t i ve is sel ected fromthe group
consi sting of epoxy soybean oil, ethylene glycol and propyl ene glycol. 93.

A method for proddci noy aRuRd! fo CiftY i hotid1eRirBYiBfio! (Bt e Sinst MUl L1 pl €
hazards conprising the steps oﬂ.n%%e%ﬁ%g a rzfgjiyratli g{g‘gr gt ectfg\/%ensnateri al with
a pol ynmeultiple harards eorpprisingsthe sgapspfreri ¢ mi xture, wherein said radiation

protective material.is selected fromthe. group consisting of. barium barium
sul fate, barium W8S ab'@g‘ag‘PﬂQFm%‘ermﬁtirﬂﬂﬁ’btﬁrﬁf?ﬁy‘f‘%tﬁﬁﬁ%? akﬁgngst en
car bi depoljriétitsthikfure,)whktein Shidradiatio protitticOMRARKRAME selRt @A EdMm thei gt h

conpounds, _tantalum tantalum conpounds, titanium titanium conpounds,
Di at ri zoasistingaf| bariuas banpm sulfge, bawm chlende, othes bamwm componndshtngsgiemci d,

oot 802 38 i, Sl e TRBMRE o b ot ™
conpoundss 0 ' h e o
| obenz aghtaluff; ktalh B fpbEnddC tithniun® ¢Rirdih ComMpbihds! DetitRas<iRle mﬂhamlp.ol ,

| odized Q|, |odoal phionic Acid, o-lodohippurate Sodi um |odophthalein
Sodi um USR,atrshizeate Sodiuny dioyem ooc Agidchorpmpxidel boromsalgl etherdbosenr d, | opami dol ,

I ' ide ;. tol . .J.ophendyl | oph i& Acid, .| L de, | '
acta 15Rbfds bergR, Ber iR AERRkRh BB Rl DRz B B g T "
Aci d, |Ekiodired OilpbobehLamibyrdidTofemiCAtid] Beathmic AMRYIodipansidE)lbdixama] €

Met hi odal = Sodi um Metrizam de, Metrizaic Acid, Phenobutiodil,

Phent etlodizedhOd; lodelphigric Aidpe-Jodobinpueate Sedinmpniadeplfheleinatadium, Sozoi odol i ¢

Aci d. . . : ' . ; . ool :

i xt ur dOGDAER, BB REA L XPRHRE i eblanid o 8 BRI, WpBarld RbighP 1”101 yrer i

i Xt ur elopéntél, E)?Bﬁidytﬁte,flaﬂidnéxWA@ﬂ,flﬁﬁroﬁﬁ@i@%;ﬁoniﬁ&ﬁcﬁdl,iIatydo‘ru Topydong, sai d first
l'iquid pol }/me.rl c. mxture to harden on said sheet of fabric,  or other pliable
algtha amic Acid, Iotrolan, Ioversol, Ioxaglic Acid, Ioxilan, Ipodate, Meglumine Acetrizoate, :

mat er i
Meglumine Ditrizoate Methiodal Sodium, Metrizamide, Metrizoic Acid, Phenobutiodil,
Phentetiothalein Sodium, Propryliodone, Sodium Jodomethamate, Sozoiodolic Acid,
Thorium Oxide and Trypanoate Sodium,;

heating said first polymeric mixture until it assumes a liquid form;

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

allowing said first liquid polymeric mixture to harden on said sheet of fabric
or other pliable material;

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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heating a second pol yneric m xture capable of providing protecti i a
di fferent hazard; applying said second polyneric m'xture on tgéJgpugg?ég&t
har denedve pems0218pnl yneri ¢ m xture; and, constructing arcamsmbezdopom sai d
pol yneri zed fabric or other pliable material conposite. 94. The nethod of
cl aim 93 wherein said second polyneric mxture provides fire resistance. 43
18 JANUARY 2007 W® 200h¢ ortiediofeGih9S20ig3¢i0 380 96cond polpmecrivanixbue ofsistd ai m 93
wherei n_sai gillsecoggkg,gl ynmeric mxture resists projectile penetration. 96.

The met Rod of° RIS m wherein said second polyneric mxture dissipates

heat readily. 97. A nmethod for producing an article providing protection

agai nst  nul ti pl e9bazamie nreaidrdfeldif I3hehevéif Pad @Econdipsiyhgerit mikdlirat i on
protective material with a polyner to create a first polyneric m xture,
wher ei n dissipates heat £63d8K protective material is selected fromthe group
consisting of barium bariumsulfate, bariumchloride, other barium

compounds.” (UGSt gh.  WBGRHERAGALHI ol BELERIAN Hisc AERSEaaSt o

conmpounds, bi snut oun um conpounds,

titani umultiple hadands cooposingdke stEpsdfi i zoate Meglumine Inj. USP, Acetrizoate

Sodi um boron, bori.c. acid, boron oxide, bhoron salts, other bc%{;gtn conpounds,
t

beryl Iium beryl | P8 3radiatenpromssHyamatepel velyp pRIYIIST 18 Freats adustsodi um

Et hi odi L i 1 W't ' h e a1 l; ' ' di pani de,
o wang! TS ik RS WA S8 il AAO R JREral SR AN fofiharhel

| odopht keahsisting 86 dianiom, bamio sylfate ciariumodiloradenotherderaim ¢oviysounts, thrgsten| ani ¢
Acid, lopam dol,.]opanoic Acid, |opentol, |ophendyl gte, |ophenoxic Acid,

| opr omi &@}gsﬁeﬁﬁ?@idecg’ﬂ&?taf‘ 01“3533}5?‘, W%Wﬁﬂ@?"ﬁﬁogﬁépwﬁwlfmmel an,

| overso jafurt e i I IS BA68E N Megl um ne
Dtri o anheahiy s’gﬁ?‘h{r‘#’ t@?ﬁ“ﬁﬁ%ﬂ%‘?mwe 26 8 M e I
Phent et U8R Alcetrizoste Spdinm, Bomn; hérnioatidydordsoukideybomdsalts, btheaberonSozoi odol i ¢

Acid,  Thorhum Q. dp an. Tipanoat e, Sodl U DEPL A0S Bistal s SohBhy ™1 ©
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, 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;

o -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 mé-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,



applying said first liquid polymeric mxture to a first sheet  of i
other pliable material; pressing a second sheet of fabric of 189@.&62%}(%%0%(3

mat eri alwdogalobiiW th said first sheet of fabric or pEpggdesbRese Material
so that a layer with said first polyneric mxture 1is interposed between

said first and seoffiflictifgah artiie frédashid radiatidrstoteplivafibaic oRbO®ET pliabldhieat i ng a
second polyneric m xture capable of providing a different hazard protection

unti | imatg@l GamRoste i quid form appl ying said second polymeric nixture to a
surface of either said first or second sheet of fabric or other pliable
material which i gygf reenefmaﬁadiof%gig{ 9PRhYER! dafd $Ecdtd bSlymeADfhixtdfe 18 JANUARY
2007 WD 2004/021811 PCT/ US2003/ 099 constructing an“article fromsaid

r adi at ipgovigesdirea¢sistanckabri c or other pliable material conposite. 98. The
met hod of claim 97 wherein said second polyneric mxture provides fire

resi stance. 99. e hod of . cl gi.m erein, sai d, second polyneri.c m xture
resists projectite gglf?&‘?%{ﬁ?doﬂ.33‘6?).8;?‘&%"%%3%%%9“ B‘ﬁwg&lmrﬁ‘ﬁmsai d
second mRejeMiTe peretration.ur €  di ssi pates heat readily. 101. An article capable
of protecting a user against both radiation and chem cal hazards
conprising: a polyneric layer which is resistant to chem cal hazards; and, a
radi ati on protectli®e pdleynethedohglaim 92 whersisy sai sseongd pelymesemaxtigeched to said
chem cadissq ﬁg’sﬁﬁ%a&-@yer wherein said radiation protective polyneric

m xture conpri ses q! pol ymer and a radiation protective material selected

fromthe group consisting of barium bariumsulfate, bariumchloride, other

bari um conpounds,10t LA aititle cdpdbigVif protéaingiadier agalnspisdth Radiatioheandot her
tungsten conpounds, bisputh, bisnuth conpounds, tantalum tantalum
conpourfdsmical hazardsLompAsig: um conpounds, Diatrizoate Meglumine Inj. USP,

Acetri zoate SOdiaﬂﬁ‘X}Pﬁﬁﬂ e%kﬁﬁﬁgi%ngggganggf@%mdgo&n salts, other

boron conpounds, bery um conpoun unam odyl Sodi um

Di atri zoate Sodi wrditibn pditettiste pblymetio bsintieradheredair dthdraisa attached s shid

' ocet artr:ihgmﬁ\:%{ l%éistlagtd liag)'g?iwggr’eirl s?a?cii %(a%?a%loh plrc?tgci.tizv%%oloy.nl\éricl rgic)i((t)l?rle %&33'&% 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 Oil, Iobenzamic
Acid, Iocammic Acid, Iocetamic Acid, Iodipamide, lodixanol, Iodized Qil, Iodoalphionic
Acid, o-Iodohippurate Sodium, Iodophthalein Sodium, Iodopyracet, Ioglycamic Acid,

’ Iohexol, lomeglamic Acid, Iopamidol, Topanoic Acid, Iopentol, Tophendylate, Iophenoxic

Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic Acid, Iotrolan, Toversol,
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.

102. The hazard protecting article of claim 101 wherein said radiation

protective material includes tungsten and/or barium sulfate.
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Aci d, o-1odohippurate Sodi um | odophthal ein Sodi um | odopyracgé%&ﬁgw%\dp C

Acid, lohexol, lonmeglamc Acid, |opamdol, |opanoic Acid, Io
| ophendwlgrdogsndigahenoxi c  Acid, |oprom de, |opronic AGidyudeeydede | opydone,
| ot halam ¢ Acid, lotrolan, loversol, loxaglic Acid, |oxilan, |podate,

Megl um ne Acetrizoate, Meglumne Ditrizoate Methiodal Sodium Metrizam de,
Metrizoic Acid, Phepohutiaodil, Phent.etiathal ej odi. u Pr .yl i qdone,
Sodi um | odonet hemg'?gl,’eb}%? iPSOISFtne f(’al ,O?TEH?%E]W fed‘é{%rﬂi’l’#g%ﬁ%@t e

Sodi uradidtish préfectiagalytieiié Miktaid B geladted b thé goupicBhsifingdTetitiléhesanyl

radi ation protective material includes tungsten and/or bariumsulfate. 45

18 JAResate, pajpethylews, pobareians nol peomdegyipany zhlpysie palyvimpkbaleehodmatysalot ect i ng
articl f ' L, the polyner in said radiation protective
1ite X, p&f}&?ﬁﬁl&%&nﬂ@ﬁé’?%t@r poly p

pol ymer e1s's ed fromthe group consisting of ethylene vinyl
acetate, polyethylene, polyurethane, polyam de, polyvinyl chloride,

pol yvi nyl al cohdiog. Tae hagird ploddctiXg afivle/eff obdil) ¥lewkereingaidychetical 104. The
hazard protecting. airt icle of claim101 wherein said chem.cal resistant
pol ymégsigtant gobymeric laysrds sqnetrecied, af leagtn past,{rom the gropp eensiting©®fup consi sting

of p n £ ‘m e X¥ nyl chloride,
chl or ;ﬁhg{ég@l’én&t ﬁ?/sfleé]e, n@% g%%pﬁﬁyﬁ%g@? ﬁaﬁ’é’% %?rr%eﬁ%gﬁg’ cnhég{p% ende; 105. The
ar t i clethybdnechydom pblyurethawec aransdiantd aedpraxiee i s a one piece junpsuit. 106. The
article of claim101 wherein said article is a two piece jacket and pant

conbi nation. 107, net hod f.or. pr ing an,artjcle providin rotection
agai Inst | radi at i@ﬁ%ﬁdﬁf@%ﬁf&@lﬁﬁf%ﬁ%&%ﬁ@%a Ep\éeltcglﬂ) Bﬁ'.‘t' m xi Ing a

radi ati on protective material with a polymer to create a polynmeric m xture,

wherein sai d radioa! AR aRich Gldide1 OTBN Rérbiftlsaid @t R @b pie@ifatkh afid OUP
consisting of barium bariumsulfate, bariumchloride, other barium

conpopauscombimonen, tungsten carbide, tungsten oxide, other tungsten
conpounds, bisnuth, bisnuth conpounds, tantalum tantal um conpounds,

Sodi um bor on- B71 ¢ ABeod s BhAkiG T aFisleao Lo G Ssitn compounds,
bery! IradisfiorPgidydheinitil EHRB Wt pristEignRettepyd: Sodi um Diatrizoate Sodi um
Et hi odi zed G|, |obenzam c Acid, locarmc_ Acid, |locetam c Acid, |odipam de,
| odi xanol , | odi Zei¥ing 4 radiation protective material with a polymer to create a polymeric

mixture, wherein said radiation protective material is 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, béryllium compounds, Bunamiodyl Sodium, Diatrizoate Sodium, Ethiodized Oil,

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

Iodoalphionic Acid, o-Iodohippurate Sodium, Iodophthalein Sodium, Iodopyracet,

Toglycamic Acid, Iohexol, lomeglamic Acid, Iopamidol, Iopanoic Acid, Iopentol,

Iophendylate, Iophenoxic Acid, Iopromide, Iopronic Acid, Iopydol, Iopydone, Iothalamic

Acid, lotrolan, loversol, 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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| odoal phi oni c Acid, o-Ilodohippurate Sodi um | odophthal ei n Sodi

| odopyracet, |oglycamc Acid, |ohexol, loneglamc Acid, |o a#?ﬁ[“}“‘%ﬁg‘%i C
Aci d, | W@04H21811| ophendyl ate, | ophenoxic Acid, | opr oRdESHGIRYc Aci d,

| opydol, | opydone, lothalamic , Acid, |otrolap, .| aversol, |.oxaglic.Acid,

| oxi | an, | podat e SOREBICHAS Adunctionsliagisls ?mn?éyfﬁmaﬁen a-E'j?P‘i“?“i‘Bét OREHYS odal

Sodi um g iVed &l PR liGble Medtdri01 ¢ Acid, Phenobutiodil, Phentetiothalein

Sodi um Propryliodone, Sodium | odonet hamate, Sozoi odolic Acid, Thorium Oxide
and Trypanoate Sodium adhering sai dfol ynmeric mxture to a fabric or other
pliable material WMBi cHhiednethedopisalaint 1Q7owkérei seud radiation prod@-tiyg mprdahRY 2007
WO 2004/ 02181 [-Q28099 constr i functional article fromsaid
radi at icgﬁ%gﬁﬁ%é%gn{%@%gggaéggggp\?gc "f'ﬁ{%‘?@; bvr'g%g?her pliable material. 108.
The met hod of claim 107 wherein said radiation protective materi al

conprises at | eadi0950%hefmeBodlofhiniE07 whereit saidecheynivet rébidtant fWic ofhe net hod
of claim 107 wherein_said chemcal resistant fabric or other pliable

mat er i Hther plipkle aaterial inchdes, 3t eagfp part; flashspun pelysdhylene, ppyrepyksey pr opyl ene,
| yvi . i i t . i d and/
oonr ertoy it eofill, dhibfialdd e B L haRe, ARG ShBb Alrerdl S . B0CY 1

junpsuit: 111. The nethod of claim 107 wherein said article is a tw piece
jacket and pant ldOnbiThetmethod dfldaimlNGy wherbimcsainf artitlaiisra 66¢ proer pnipssiai d

pol ymer for said polynmeric mxture is selected fromthe group consisting of
pol yur et hane, pol yam de, po i pyl. chlorjde, ol yvi nyl al coho],. natuyral

| at ex, pol yet hyl e‘ﬁg; g@eyﬁ?tla@?gﬁ%@ Ed”'h‘yi‘gﬁ'é‘s\?dn’y‘{‘d&d ‘l‘!ﬂ"ép'&ﬁﬁlacb"ﬁl@‘gst er.
113. Thgnt claim93 wherein said second polyneric mxture provides
chemical resistance. 114. The nethod of claim97 wherein said second

pol ymeric m xture provides chem cal resistance. 47
112.  The method of claim 68 wherein said polymer for said polymeric

mixture is selected from the group consisting of polyurethane, polyamide, polyviny! chloride,
polyvinyl alcohol, natural latex, polyethylene, polypropylene, ethylene vinyl acetate and
polyester.

113.  The method of claim 93 wherein sard second potymeric mixture

provides chemical resistance.

114. The method of claim 97 wherein said second polymeric mixture

provides chemical resistance.
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