., e3enpnD (6TpY_% r 15 FEB 20D3 APPARATUS AND METHOD FOR COOLI NG THE BRAI N
BRAI N STEM AND ASSCOCI ATED NEUROLOG C Tl SSUES w~wm~na~m BACKGROUND OF THE

| NVENTION 1. Field of Invention The invention relates generally to cooling
of the brain, brain stem and associ ated tissues during gt eri ods
of decreased blood flow to reduce or prevent neurol ogi Jmﬂﬁezopﬁer eto
due to ischem a and anoxia. More particularly, the invention provides an
appar at us aFRPAEEYIUSs pHR QR 98 d COOEINS oTHin PRI M hERBEN| ATEYrANR st em and
associ ated neurol ogi ¢ ti $S8@STAFEP MEWRUCFERYTIREPESRL a tenperature
sufficient to slow netabolic rates of the brain, brain stem and associ at ed
ti ssues a sufyicient anmount to reduce or prevent neurologic injuries
thereto due to ischem a and anoxia. Wth the invention, theysidid ers
wi th increased chances of survival and | ess chance of per rrammmmmmmmmr
damage. 2. Description of Related Art Wien an =schemic or anoxic Injury
occurs, the train is deprived of freshly oxygenated bl ood. For Hﬁﬁﬁple,
this situation typically BEEHEROGNS ISW 6@ dudENRESmESt, respiratory arrest,
stroke and ot her cerebrovascurar_traume, suffocation, drowning, '
strangul at ton, el eEiebt atfi dAVEPEEPR poi soni ng (carbon nonoxi de, cyani de,
etc.|, metabolic ipgsl {Svett i¥N&elHtls Jenbrauly. ¥V EHOUIng Skeady supply
of freshly oxxgenated bl ood, the brain ceases to function and after

resuscit at PR noT3PR 5EATs A9 | 2 3TPF T SSone Wttty et ot the CBAYMAY and
associ at edoReedi@gisC dfi HedeSaskEar LGP A owaNBINGr &lidl a6r apkesbnyi Ctins
overall less than 103 survjve ngurologically intact .and w thout s~

c.”. _f:ca. R?P‘Biaﬁhcdéﬁé‘gé%esrhé BEREP 4BBr SXi Mt GI® W 9 RAY nRRRBEY-W  ~ ~
~~ Z003 ei vber dbermrcuduslia n oNenednolayi provpdey fanonapsabesia (i.e.,

| ack of blood flow to the brairq or_anoxia (i.e ,tlack of oxggen to the
brain). SuR9f FEGAERRY I hlF Bt Wi £OF nfURY B U st cRIAY af PEFLA car di ac
arrest, bastemcaarii opssomimstred r egusoilbgic oniasdeadvwantcedalhteisupgort

t echni ques ch.a R healtt i t e, an

el ectroshoc‘%lzg r 84t Sr?e%?é“}"e%‘/gﬁggl W%F‘éaﬁgﬁg ?ﬁgf%gg‘?\ Tg@%év\i%ﬁ/ Fnagﬁfes to
regai n cirofl athen braina flaidigd hant . aRdversisbbéanedr ot bgseeslanage begi ns
as early as,fout ghiul godnd [ hevelalflee nEHr obpgyéndanRgg, Beglps as early
as six mnutes after circulation stops. To conbat this potentiaFf neurol ogic
injury, ininbariessuberetei dneeftfoorischrmidg tandeadPxrixt ed Wigviar theevi vi ng
the brain LRvefdibhonche reSUSE! taLopdrd NeLliPalher disdd i &dk Ageve,
anoxic and 1schemc brain injuries fromcardiac arrest result In damage to
the brain SHEVA¥3bcand e sfeghanggi €Lt Pssmarent thraidbsigmad8ur nminutes. In
contrast, the heart can survive intact up to four hours after cardiac
arrest. The short viability of brain tissue upon deprivation of oxygenated
bl ood is a?result Besem@teefupfeRpheted Mityh anounts of nutrients for
tissue mai ntenanceyn&k akh ti S Uses ral IMsdi AlinPhir§ heclutdsi, entge suppl i ed
by the circul ating bl ood for maintenance and stores only a small anmount of
nutrients. PABLBnt 1Dl SEBEEVEH tOf t HeFaitdivn, X ¥iee_#eRd &8GRt of §PBred
nutrients ksambedl thexhausiad.oNas, Rdaaust esbcuisai durgenacanhent is
rapi dly degl eted. This ox\égen depletion is trauma\t%i c and causes a series of
reacti ons PREERE oxyg&TPSEAFIEYH br AAFFeStssue SBFPEE ThéBE realftMBhs are

bel i eved t eepebducestileg radi ¢ghum@ns, privdiddatcieansi stiagoehihbe

super oxi de radicak QZ'. These free radicals conplex with proteigs in the
brain and 8588BPALRE = A AT AGLIFEs, SPLAF n§oFBEBTRGL| RS rBRRY gy
transfer amdnokbae, vidylnicel | ukdk.f Unchéedsol iand iinstgver sbbl yodparge t hese
tissues.

similar trauma. Without a steady supply of freshly
oxygenated blood, the brain ceases to function and after
resuscitation, most patients will suffer some damage to
the brain and associated neurologic tissues.

For example, among cardiac arrest victims overall
less than 10% survive neurologically intact and without

sigrniircant orain damage. The otner approximateliyvw 90%

WM
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| 1.3 ~5F E B 2003 Efforts should be directed toward resuscitating the
brain to attenpt to extend the period of tine the brain can function
wi t hout oxygen while the patient remains neurologically intact. The nedical
literature is replete with exanples of humans survivinggex d i ods of
time (greater than 5 minutes) w thout oxygen being deli iﬁe%g Zﬁﬁébr ain.
Hypot herm ¢ therapy is one nethod of k2eep| ng the brain alive absent oxygen.
I't involves %golin .the brain to.a rrFlerature ere its netabaolic activity
i s decreas&d"fhenthe BFai r’?u§tﬁéf‘ab8P & alfiVPty9ts deBPBR¥edfIPR uses
nuch | ess axygemiand istear,edlaclk r icgntislese eibausicedtBboMdyainhil er
producti on of |rre erS| bly d magl ng QZ' free r g q_l?als i.s sl owed and al nost
po & 0

conpl etely éé)é%%d Thus, uL usSWgﬂ‘ngt‘? he d? TAGh 't r auftcht he

pati ent engrggseneur cdfogneatcbyoqm adnhjukEgr @c«arrpl ebechusdr exxteavi yed after
hours of s o] ery, cold V. Iy ed. with lLittle if
any neur ol (L)é%:ggiggn;}gﬂer% \éf vbaosus |¥1\€%§{?%@s ona rég"?%os% 9es%r|683d in U S
Pat ent s Nosdventdd, J2AEet osKpport etteahnlé'uSSI) S®h2381$905°R,o Klasedet al.

(" 405), 9 aLg {qe399 . g i cation
No. 08/ 447%%5§ 85%%& add?%éssﬂt%s %83 n@ |e%gcf8§9gggs&gte§ttfn§ﬁgeffort
toward the tWP&FﬁllSUCLWCIUH-&le t hefsgen | ﬁpcaﬁwwy\/l pénptepheic orgamoxic
traum neurql-agicatby kRLACl: ERAGd Ikally. !REyeS2dopRdncARD BRIEN S

di scuss devi ces an o s for resuscitating the brain such 't its

met abol i smdaagagem@alnﬁ gsderarlyata s hEowy cMi AMERF VD@ dHasaersihbelic

i nsults neyLQkggLgaLt! MahQ%QCtbeg-ﬂﬂ% a9 pat gnhsand « hﬁ’m@é@s ag@kbgatl on

di scl ose a device and net for externallg cooling the brain and

associ at ed SAr§44@810RUEEPRA - PatTht SOTRAL 88182"—%“‘15?} 25419429695 (" 695)

di scl ose hqlngaw f ohitiL£nt pRaks Oft dhieheadovtshneehdeer peati rebougver, the
hel mets of t 1S2 and "69S patents are not suited for field use, as they

are |arge to¥agfs O‘ret"s}"éﬁﬁulﬂ“%ebﬁ?i"éctlé‘d IR ks EREHECHGAEABIbrai n t o
attenpt tocextgaedrthe perl od of tine the brain can functl on wi thout oxygen
whil e the patient renmi neur ol ogi cal ly intact. di cal |terature|s
replete with exanpfis llﬁ?rﬁ?ﬁ's uPVrvi r‘?d‘oés&cen?l‘é iB?d%l trlaﬁﬁ (greater
than S m nunhgs}ivst hixdin oxygenacbelartgedel i yeselk t ant hearba@en td—lypaéher m c

t herapy is _one net t he, brain_al |ve ab ent 9 n.. It involves
cool i ng t h&*BHAi ﬁmp aﬁsf’gﬁﬁgggt 8?8’?%‘&%‘-‘ E&S T A0S |%ra8i§¥g?t FoHE

decr eased. mdhanetshe bnatonsraet abdid hexatt \dany susvdeer éasadr up uwses nuch
| ess oxyge and taore ri r ust .l e.producti on of
irreversi blr}y 5a %ur gg)gg}:f cggdjr?%gl ggﬂ%';'?s s?gs\e%R §%$§?lggn§?et ely
ceased. Thtbs;alupmsrsesusmqratdﬂgrimllmdyOfr @W‘gea&had tHeqdlat i £ng ener ges
neur ol ogi cgl, nt act 0 I r & er L

subner si on%l %M\llgrf%g Eegégﬁak ? PFyq{lecovagl}/élﬁt : ntu{e?g ?Fgany

neur ol ogi c fganagesuPr seinbsnanyent i BAginstiéhses W\%%eaél@@éﬁ Bél PR U. S.

Pat ent s NO 5, Ade o Mghd et 8l £hd21ds a4 5&1%0'6' aiggeet al.
(°909), % 3%9 f g\%gatz ep?H © g 99) and JE:LE)- pend |n%0 Appl |rcat| on
No. 08f 997 HB}BtQDBQQ? aa@d§§§§e§ hénhkéeé seadlr aBPURESQ C|ntue¥tf16ﬁtéfforts
toward the piahg, B14 t@%wth@ov'c%' ”b?gﬂnsurt‘ﬁ'evesh§ft'erﬂrﬁoﬂft agexi ¢
.trauma neurol ogi ca intact. Specifically, the 321 and 90S patents

di scuss de\ﬁlt@ésdamdltm?héés #Sorrarmlsi}et:l?ia’ﬁlﬁfqi%e bPAFA AXdRuUsHEd its

met abol i SMyirg 3 § eh SSflRind NAL B gl idBpsdbubye oSS Riganl iC

i nsul ts neur oflogl I"l'y intact. The 9 patent and the 812 application

di scl ose a%é&?ééoandsnﬁwaﬁéﬁ @nderert$86 cdosehtes hefbrifiastdmas
associ at ed ;i SYYRS. ox BHES' aRaRekant §-Nes. 1138482 (e1d3) and T%Q4e695
(°695) disclose hel ma? for treatnment of the head with cold or heat.
However, tf&2RELRRES 27e t e liegedanto  gomPusent 5e@r £33k €@ Stor fiel d
use, as th S I &5 d&5di rdqectrgg EQichini calnfsaci lities.
Mor eover, égggﬁg? %(gn?fésé%l b?/ o gﬁ#l%ﬁ) surdl cal téam anlczi mai nteal ned by
skill ed tedlreci vadiceid apemnéEXdl@pﬂBablr@teFmt Hey , thei tihezinf ankdese

devices is,caBEiguLgd hRuEBbglhe ReGk.,RR u%ﬁ%%r@ﬁﬁk- respiration,

5 energy transfer and other vital cellular functions, and

4

irreversibly damage these tissues.



.Brain cooling devices, such as those disclosed in U S. Patent No. 4,920, 963
and Russian Patents Nos. 6S2,942 (°942), 4S4,907 ( 907) and 446,015 ( 015),
are conpl ex and require that the patient be placed into the device lying
down. The 907 pat ent di scl oses using chilled water toge qfcgggapﬁool i ng
and the 942 and " 015 patents are sileht as to whether 't y

capability of chil E%Qg t he raig bragjgjfes%treee aﬂgw$§§OC| at ed neurol ogi c
e

tissues a sufficient ahbunt to redice hémieSanb25ho%i ¢
injuries théeethaiffurtdeartanpe dbo tdhesmdlevhaeepeal eddicFposiatdd ecpe suitabl e
for field se.due e|r St ruct. Nor _are any .of these devices

confi gur ed%t 6 goof‘ggh loarlnd%ﬁgggPtba%ﬁYgVari ulgleot ﬁg‘F pBEt Eh"Hocunent s
di scl ose amaataatxasniutoto@mﬁhlng itrmadread Thhormeelx,aanl aitkpheuwpational

Pat ent Publ | Lon VWO 4 18 [ nal Pat blication
No. WO 89/ 65%2%%‘ sg@ Fh %g{nggtégnt gﬁo %Ef“‘?é ZQQE’ g ?lg?\élPatent
No. 2,130, $892ipd489)f, tGerrerrammt@n tNoan %Oﬁimte(s)?%y;:hwm beﬁge:Patents
Nos. i 5 890), 4,691,762 (" 762) and 4, 138, 743
(" 743). Th%%%ﬁgesgéggé%%%%ofﬁgﬁ (? respectively to treat chenotherapy
patients sufferingiyporkelimigecte ari rid oz :methad eaf pespimpertati ve
plastic suiggiy RRLLENESsed© dkAddn pati@rﬂr@oawfefsewagﬁaomn 'gEaLfes, or

merely to provide a beauty treatnment or for personal wever,
these devi ¢6s & e FRIPIRFAIe dfNgiovi Hithg PReRVOIG nga‘éw‘flltc}xl enisto sl ow

met abol i ¢ rakesagidt he bréd, BK&l Nbsd BMMANGheraBOEIH AL edctiSSUES Bs
sufficient anount to reduce or prevent neurologic injuries thereto due to

i scheni a af§carRexrd: Ehr PABF, m’c‘ﬁaséeaév%égeﬁr é“ﬁeﬁéPéFFy“EBﬁb‘F’i‘%ﬁt ed, ~
5 FEB 2003 a5edQ§:tl'gﬂﬁ§técd)rsEJ)wW,Ca|whliie, pridudits pasabrt e iandvar i
configured to cool the neck and upper back. SUMVARY OF THE INVENTION It is
therefore &AmaBjagtO0f fI8e FAGEARLISNLE oS R AMsiAlBIof tafamP hekpbnsi vel v

treat |scheghgeand amfd,c ddBdth@§u§<EﬁHHﬂn)é WM seddi Aol £ 8tima,
Resuscitation efforts are plied intinme for a patient to survive

neur ol ogi c&Py PRAEEBE. eBﬁ‘&FFeBFPﬁQLPﬁéﬁ%’c}rX atPACef f oF PE E¥3FPEAL t he
bgg! n prolméh!ddrtalge rleﬂ\éﬂéﬁl aftakl owlslzermffgesrmmq&esrlwgm\?{v) Seist aald al )
additional tine (beyo e critica ute wi.ndow) to regain the
Fai | ed noatBBEchATh 2B RFERYEEEneThh: FLRFLE Frorriy paFrEREHT

neur ol ogi c ddaggge. It is a further object of this invention to provide a

nmet hod for treati ngﬁanoxi cC or ghem C |?{:Hr|aes t.o the bral rb v%pereby t he

patient survives n F%f%%ﬁ cé”’y rntact . |ssaltsho°saen % the

i nvention tlosprobadentas nilosod b6f L8Bed2l ngo s&hebzc and aanoxKCBbIm n
injuries sQ §§4t99%nh| blrglaftrzee Jadj caI Mge)m cglzéslpej:égestg e ongéem ng

with protei NS~ h rain neurol ogl ¢ 't'i ssie" 't’o avoid permanent
i rreversiblad .ddrrég8) bndi soapémdt!h@onibj e‘tnplofcatth@m MwenOBdA4T 08 b2 ovi de an

apparat us %biaégagdﬁgg%a@kéalnlééd' T AARROURLUCIRhcLBE DERLPe, DY Al N

stem and associ tisSles to a tenperature su icient To S
met abol i ¢ rtawesda Shéfikiain, amneht thatedtlee d#lcg#léWemanne@rlGVc)gec damage

due to ano&g@hggg '509?n165nd%1d S Qraﬂh&hernéﬁ¥é¥agfﬁafl 'QKEQ&&O“ to

provide a portable apparatus non-invasi vely treating anoxic and
i schem ¢ brSgepifafalipgs whiech 32dn snbsi i EPF?M'—%sﬁ&ﬁ?ﬁﬁ%odgwceaol t he

brain and aggoGhatathNedsp! 9k dditaeng! teHeS Mﬁélﬁms'&% QK g& t he

invention to provide an ap Earatus for treating the aforerrentlone injuries
by i nst ant &¢&6Bokyswoold nglevwed b nordrmi fhat Lhe pvpeppgpi3survive

these metabolic insults neurologically intact. The ‘399
patent and the ‘812 application disclose a device and
method for externally cooling the brain and associated
tissues.

Russian Patents Nos. 1138152 ('152) and 904,695
('695) disclose helmets for treatment of the head with
cold or heat. However, the helmets of the ‘152 and ‘695

patents are not suited for field use, as they are large



.stem and associ ated neurol ogic tissues and the upper spinal" colum. It is
further an object of the invention to provide an apparatus for treating the
aforenentioned . injuries, which is suited for field, as well as clinical,
use and that can be operated by a single person with m nimal nedical
training and experience. It is a still further object to provide apparatus

for cooling the BrEgFoRc¥hisHbUIRE ¥EI Wiff@WeBar Hwd 1 €eRRQM L&l ¢ Yy
manuf acture, easy to use and di sposable. Accordingly, the inventlon

i ncl udes HenotE Fasitle AREABE for ErE&RAnGNEr B t Phgtame| ¢t one of
brain, brsdainst eBnanduassoeh ater: Nesy Ok ylgesSURKEDEUT ERS gk & JFRTRl
suffering fraom decreaied_blg d flowi to_ the brain, The nethod incl udes

pl aci ng oVER e "TEER G2 g%’i ORERFY- al ot tRedhedk hhePiadwee Back, of a
manmal  (egpletpat iveindh) aeddrexlidd e ehvehmpnyy nEEbel vinkhe &neid ng nenber
i ncl udes out.er, ancﬂE i {mer ?hel s w %g at .| east ong cavi tc%/ i nternedi ate the
outer andPSHRES sHel E'9 fEFCRAbPHI AJ2H CoSHNESA! ui 't MM PHYFE Yt | east
one cavi tbeind cedlisatedouscehé nbeapmuni cati on with the envel opi ng neans
provi des a cool a'ﬁt fol ng {QSE%Qt aneogsl %mchi Ielt ddupofn activation to a
tenperature suffi¢PertotB S| SW fABYmefaBsfi SR"0P% Y biEPA g e nmamml a
5 suffi citanrtinardunte sbsthat okgemanmilk ieval vss necoblrogitad Ihrdumt act whil e
efforts are Mpde LgoLestole raaukar B0d Jlaucho lhe frghp of the manmal .
The i nventd on f ur Eher provi des an apparatus for freating oOr ypr eventing at

| east onelegfrelsaidn, br @heast 6he0 dmdiassochat &do hie voarst itviggue disnj uries in
a manmal  suffering firomdecraaset blood fdaw o t Des PLpi e Tﬂ%tg,ppaf at us

i ncl udes & 1 éxible envel opi ng nmenber for” envel oping a headr, and optionally
al so a nevie apghappesd badrvlyg: ahekfaProduet eoweldpi hgreatsdblivnel udes
outer S [ r .she | cayity,l rg@ﬂj e outer
and inne?&g‘ﬁglqﬁg foér ?%%dwr%ﬂﬁ:loéoﬁgsrsl%lgpgsdg\}/{mat%lﬂrqg%ﬁe at ﬁaefatgesltv]one
cavity. Aezseldant Thusceupgn res§spEBatipg phevibdsly ifravortruatimgat i on with

t he envel gpi ﬁrgpermer C i bl e i t.aneously
provi di ngafa% ool ant ﬁmueigt}%gh?%%ylio?qawagg%pgrng?%é su?gfﬁ c%%lﬁeg sl ow t he
net abol i sthigfdree tadived Pt hboesd| aht SYBBREELPE 4ot ivealed;o iche

envel opi Ng BMHELPEAANRS ddsiviitdd @it |8tk e wrapi £l yn%ol@éam&cﬁ% brain to a
tenperature sufficient to slow the netabolismof the brain a sufficient
amount sclam@ge-t he manmmal remains neurologically intact while efforts are
made to restore peawiansblieR@dfdidNst,0 duth bidi Rheket hasEaaral. ithe

envel opi ng nmenber may, for exanple, ge in the shape of a scarf, or

al ternat iy, FRfephE e of HH Pottho o FHd , Sthe2tool amtéHource may be,
a portabls xpagl@ast dtankLLont @t nalg corpPbeSsSed 2l6iLguiod) tbha1pert ad e cool ant

tank being in fluyid communication wth the at |east one cavity of the

envel opi g ‘nefans Ai &% tcl?ﬁé’ef‘dké‘go}tﬁhér éPPéFﬁ%ﬂ'Q%sf‘lot h%ézlg%‘{ﬂt'aerﬁ% source may
be a portatdie)coddddessefttiggaiedd otouditecth Eésusccoamion caffarranv th the at
| east one. cavity of the_envel oping neans yia inlet and outlet tubes, which

provi de f%?’”atr\ﬂo-\ﬁg&? opf?éﬁr r cOPGR n@h% ow "6¢ é’é&l%éﬁ\ FRUI bt Ween t he

cool ant siHghemiand e aknbedst oteawsvi t yeureyoigiclaude a j@cket. cont ai ni ng
chem cal s_ whi, are activate pon .m xi-Ag t roduce the chill ed cool ant

f1 uid: rraipexfé‘ﬁc@ré'rygi ntd‘enec%%#i g&ddi‘)éggs c{:oelﬁlgltaisn %h?%‘fsssu??‘é’cceesof t he

out er shedrdd whethodporfoact restisontpriodcebet thradm | kedh cabdbantidd ui d; or

may be a cheni gal_ di sposed vvith'ln th%e%t east tﬁge cavi.tmy which é)roduces

the chi | I'Stra8Sarah f?uis OWREh At iOF8FEd WA ansPRer eiem AtV S0, the

envel opi nghemerhestatel ilve ioonfll wrur eel emicbg faerlyd ioftappr oftieat B3t erials to
be di SPO.Spaabc'ef%t FUrLhen . a‘éif“aﬁ%peli%q]tgghl ”&dJEEJfJ?é“ §MJIRY e pipvi ded for
mai nt ai ni‘ng e envel opi ng nenb on the head of a

method for externally cooling the brain and associated

tissues.

Russian Patents Nos. 1138152 (‘'152) and 904,695
{'695) disclose helmets for treatment of the head with
cold or heat. However, the helmets of the ‘152 and ‘695

patents are not suited for field use, as they are large



5 mammal . A layer of gel may be disposed on an inner surface of the inner
shell. Additionally, the envel oping ~ ~~~ 20U3 8 nenber may include a
renovabl e or hinged flap for cooling at |east a portion of the face of a

manmal . Additionally, the apparatus according to the i %51?%@ ggyﬁi ncl ude
a hard outer shell configured to housegqthe flexible en opi nber. The

hard outer shell may include a head envel oping portion, a flexible neck

envel opi Nng POFfdd Nt tiRRd bac ke I8mielaapi fg- ipardiie@n, WY by r espond
to the head, neck and ¥§$er back envelog%nghgagtions_of the flexible

envel opi ng Mfher™Sthe 99 etiSf% E¥vePoprFhg et UFEF e dfFakedntdh t he

hard outer mdwldaieadi Yyorskaxamel eechaoki and hpepafasienedsdasable Vel cro ),
hooks, snaps, huttons, q{ﬁ adhgsitve. The cool i ng ac\%[r)‘ar,at us may al so include
r n

at |east oneHie %t abt e adder SPASR ofiftinF e at it £RIRRSE nfPatSH devi ce
such that tiftes atedleasid apeeirnbhakabl e bl adder is inflated by the inflation

device to press the envel opi,n ans agai nst, the head eck and, upper back
of a manmmal , mhere%fatlﬁecﬁé’%d%gnegl‘(’lﬁﬁ%’ u%%%? %chh%?é t%@cﬁﬁm Hre
rapidly coddesl. Atcmerdi ndict.0 faurd2llePéaspect oRushibampr essrdntisnveéldsi.on, there
| s provi deds, nort abl.g, Apparalusof or LHeat i Of 4 BrEYENtipYs AL | east one of
brain, brain-stem and” ass'oci atéd nervous 'tissue injuries rn a" nanmal
suffering feomidecraadedeghboel fhaw the onetbeaknbecedpriedi ngtoa tHheexi bl e
envel opi NG JRANS: 1 Qly;1ABYELOPRNO a1REad: o PCho ANLLIPRELC DAL Ofy A Japmal |

t he envel opi ng meand 1 Acl udi ng outer and 1 nner shells wth at 9%ast one
cavity int erivieldiesd evaties ¢t @ffgeduphneroshehy satdrehml '#d?g amdcodlant fluid

within the atydgast, Qe GaW Yis @oCORLARL r SOHEGCnd o CHEMY %tiime,with the

envel opi ng neans, the cool ant source instantaneously providing a cool ant
fluid chil @8l tehaliemper Bhar ebsaifi ci @ABLIN0 SIT6W t F@dretaRFeIdisyhesf t he

brain, whergehy-dhe d e 16e0kant 4SO €8 dierAcCt xdhed, tde LNMRIOPIJHY means
becomes instantly chilled rapidly cooling the brain to a tenperature
suf ficient REEEHw e Rk@band sAPEF1E & PBHELRS a thEFEFRT ent™ U@ R so t hat

the mammal @i BF Newd M Odietalley |HaACH 1wWRbEabEET Uit Ssai €atibsle oy restore
regul ar blood flow to the brain_ of the namal. 5 F E B 2003 8a BRI EF

DESCRI PTI ON R SrHES DR NER FhELE SAAUSEREF - asPEL €E8nd"YdPantAFEE of the
invention wid¢ider ogh rARRaeantof £681 tiee frddiowing ugpkai bedk descri ption of

preferred enbodi nents when tafcen in conjunction wth the acconpanyi ng
drawi ngs, in which:V¥igus1 "itg’eé PFGﬁPtvgéﬁF‘B?nﬁﬁ ‘gn%%disr?erﬁpp&fra&“éool i ng

appar atus agsor doolih® the iheaent ifwy, digupl:,i SIrcaimde ivnew ¢atidm® cool i ng
apparat us Ogublicatlon No. WO 82/04184 (‘184), International Patent
Publication No. WO 89/09583 ('583), U.S. Patent No.
4,753,242 ('242), British Patent No. 2,130,489 ('489),
German Patent No. 8607793 ('793), and U.S. Patents Nos.
) ‘3,909,655 (*655), 3,606,890 ('890), 4,691,762 ('762) and
4,138,743 (*743). These devices cool the head
respectively to treat chemotherapy patients suffering
from alopecia (hair loss): to treat post-operative
plastic surgery patients; to treat patients suffering
) from migraines; or merely to provide a beauty treatment
or for personal comfort. However, these devices are not
capable of providing the cooling sufficient to slow
metabolic rates of the brain, brain stem and associated

tissues a sufficient amount to reduce or prevent

e

neurologic injuries thereto due to ischemia and anoxia.

Further, these devices are generally complicated,



.Fig..1; Eig. 3 is apparatus of Fig. 1; Eig. 4 is apparatus of Fig.
a top plan view of the cooling a top plan view of the cooling 1 enploying
an alternative cool ant 5 EEB ~nn~ Fig. 4Ais a top plan
cool ing apparatus of Fig. 1 enploying another alternative x&yaﬁp ggg?ce;
a top plan view of the cool Png apparatus of Fig. 1 enploying

anot her alternatlve cool ant source; Fig. 6 is a cross-sectional vi
cool i ng apP&F IR off OFi FL iR itCRerti%h ongOFi 1t SPYSERLEf 4ridy. age miqk 7 ~s a
front V|emk@ﬁff@m&é&wt@nggq1@aetn@éktg@dqggkhnga@pparatus according to the

Fig. 5is

I nventi on;

Fig. 8 is a side view oz the cooling apparatus of Fig.

source;

ew of the

7; Fig. 9

shows the cooling apparatus of Fig. 1 with an eye flap; Fig. 10 is a front

view of still

i nventi on:

12 is a cross-sect

Fi a de ew of th 1K t f Fi
ectTbndf VHEREGP TP oBF7 REC abhar s 1OFRF 40P 104

anot her enbodines@mmmafkmf(mnﬁixmggapp@natus according to the

10; Fig.

s 1BYEREHON 10°] aken

along |inendhtingdsofelRi g.add); FakpebFiveldy freehtvi awchemyet aiat her
enbodi nment of the cooI|n9eapparatuptfccord|ng to aQ%llnventlon

1njur arrest.

Resuscitation efforts are applied in time for a patient
to survive neuroclogically intact. By directing
resuscitation efforts to treat the brain promptly, the
invention allows emergency personnel substantial
additional time (beyond the critical four minute window)
to regain the failed heart's circulation without the
patient suffering permanent neurologic damage.

It is a further object of this invention ¢to
provide a method for treating anoxic or ischemic injuries
to the brain whereby the patient survives neuroclogically
intact.

It 1s also an object of the invention to provide
a method of treating ischemic and anoxic brain injuries
so as to inhibit free radical chemical species from
complexing with proteins in the brain and neurologic
tissue to avoid permanent irreversible damage.

It is a further object of the invention to
provide an apparatus which can substantially
instantaneously cool the brain, brain stem and associated
tissues to a temperature sufficient to slow the metabolic
rates a sufficient amount to reduce or prevent neurologic
damage due to anoxia and ischemia.

It is a further object of the invention to
provide a portable apparatus for non-invasively treating
anoxic and ischemic brain injuries which can
substantially instantaneously cool the brain and
associated neurologic tissue.

It is yet anther object of the invention to
provide an apparatus for treating the aforementioned

injuries by instantaneously <cooling the brain, brain



. Fig.- 14 is a side cross-sectional view of the cooling apparatus of Fig. 12;
and Fig. 15 is a cross-sectional view of the cooling apparatus of Fig. 13
taken along line XV-XV of Fig. 13. DETAI LED DESCRI PTI ON OF PREFERRED

EVMBODI MENTS While the invention will hereinafter be desgrl ' nection
with preferred enbodiments thereof, it wll be understo%cﬁtbﬁgtém not
intended to limt the invention to those enbodi nents. On the contrary, it

i s intended cov, a By ti Lficatdans ui val ent s t hat
may be i ncl tsJ%iée)"c‘i’ Wit n‘}%ﬁgélsagtlrér?}?t héﬁ%"%‘%ﬁ% otfciastsﬁ%gi n%gcgt ?g‘ﬁ asPR@f i ned by
t he appendesptdal neolumn~~ 5 FEe zo003 to For a general understanding of the
features of the invegnti.Qn, ¢r nce, i toct dr awm . In the

drawi ngs, |ike ref effagncl% nﬁ?rg{'g%g haglveggggggusgﬁ [kﬁlreougﬁggﬁt?%%nde%?gnate

li ke el emenpsovHig. ani $ppafFpdnf view dfrestpmef etthed efbodhernionddt he

cool i ng appag At He ACCHFNG ot QutiR@dl BYENEL @Rg, WaL! e Jas2:1 8, - 5] de view
of the cooling apparatus of Fig. 1. The cooling apparatus 1 shown in Fi g. 1
i s preferabl§efdifedtAt ac3rar spRPEI ShvBFopt n§iRehdePerFonThel emvel opi ng
nmenber 10 i §if GiABdndyi QUL @Fa2BiagdahdnetpSPishel | nenbers, which are

seal ed together along their outer_ peripheral edges to forma cavity 25 (see
Fig. 6). The envel obf nif ferdfedr l1FYusit8eEr 9BP §CFnEPUBESY AR edbRATRY ODI ng
portion 11, f@r Nesdo8mée! eRE N 0 | @itk apdsanvamppersekackaepyel ops ng
portion 13, preferably connected in series. The outer shell penber 20 and
the inder sREPIOTFErt3H2aRE2GFEFBr aBP3Y NI S [9d5PEPEPLPnexpensi ve
material so that the®peehgpiyng reberideeddiode usgetudanse and ghen

di scarded. The nmteri al y.al so_include such materials as TEFLONm TYVEC,
Gor e- t ex, nﬂ"b?ﬁ"‘f%bﬁ%?h‘irg‘ ERY RER2PPDUSTE PEGYENELREL &5 die3Sk cRF ant
source 50 isfconfa gy ecbrdad nsupytleyn t hedcawisspc2htetdt hnepobant €1 ssde chill ed
to a tenperature. suffi c‘gerggmgol slsggvélhie me agrgljic rates og tcpcg p¥ai n, brain
stem and assOtTHI%Y t1 35U a pafl SRR UG AL R SR ttht 19" r educe
or prevent neutlod ograin.nj (Mheegmethedetiocdudesopilschegi avandelamoxead, The

cool ant sourc can inth or h | hapd s 1 i _disposed
on an outera%(gr?g%lég%?ﬁt%’heaqﬁft gtrﬁeshrgﬁqJ ﬁa}rfgegé%%?o%&sﬁ%fmy} r?n?arﬁlt%g 3. Such
a chargi ng mechani spabiertul dacorfil@ixibdenpreavsddrjay t hegmbeoul d Bxpand into
the cavity . act | i.0 [QVi h hi, t i i

Al ternati ve%@?él“?c?élrg%o#e\g%%rsgﬁ%ggag% Frgge;éorgrgrai !sdéh%gl %9%%%%%{5&;&9“ qui ds,
such as, foleaxanphe, ceahoninlioxnettiatier gdre cputgn raReninygl chhepbn
deconpnessi o, plhding ~a ©oo12893 becod® Lkl JagRs. 4 efighakl yogLored in
a portabl e contal ner §3, such as, for exanple, a cartridge or tank (see
Fig. 4). Theagssy pref &r aBP9L i nSAG CEr y1 N ceCAPBIN ST o itiFhetavity 25
coul d al so gogMd b ARLRTINA! HrYviicR sChi loouReR FaliMat haRaWhgReY881Y S
desired. For exanple, the cavity could be prefilled with a chem cal, such
as ammoni unfii ke e UBPN aRCEYRFAPBNES hdr SEMPaATtERer ettt ist Hrfddt heP i cal | y

when acti vag ggly bye Rotfiapen@dinCalo£( e£h@. , bwaLar) ofChthéi ngakhel deyi ce, or
may contain nmaterials activatable when exposed to a catal yst or enzyne

activaPor. PrEEkeRaRbel POAMY cofQ |ithAts sERR as™aMPet cooFeMaiREer, sel f

freezing geheuPSCHPLedlIQUi thtdd® WRLES , e@Fo0t BeharsUGadEherd CakstBRY be
passed into the apparatus 10 thr oughPa tube_54 operatively connected to the
a

ni ppl e 52, BPIHIR¥ |REPasy Ldoretri §BFaPFRRT uRF t EB% BAFAY provi des for two- way

flow or circulationrd {heerctidd edutties blrewglesheancrnysbom tigs megber 10
(see Fig. 9A). The refrigeration unit_ 55 could bg onﬁuter controlled via a
ni cr opr ocesSER2 1% o LRITNNi 1 h e2hpBR&t BFePZanBor PERALBEAEERS (not
shown) gwhi chndionk & 968 4t t erdSicaisUr @ iisBukehe igRvieiepi ngnmegbemnahflal The
cool ant source 50 may _al so be chem cal ckets 53 disposed within the
cavity 25, WhiEIrERe SEPTvaEEgeqned glﬁgabr df i Hﬁgg%trﬁé“cavi i nto two
or nore chegpgatac@at aiddingids CMpailier@bile | Snvedlopingo akhbwrt héoehem cal s
to mx (see Fi%. 5£, or Wni$h contain.an Eﬁe-like mat er i al uch _as bl ue
i ce, which PRVEHPPIG 2 nheadef PRHePREAGR2AMYt 44TSt SHEWH ©Rdi HPPRE
apparatus isagri 66 HSRamfdlliti oRal kyivelbpiagvealkapenginerbhaeslouceul d
I ncl Ud% a qgrl'xc?ki(r:xpx%rrg%hells with at least one cavity intermediate

the outer and inner shells for holding a coolant fluid

within the at least one cavity. A coolant source 1is



.J valve acting as a cool ant source to allow the device (not shown) to be
rapidly filled with a coolant fluid, such as common crushed ice or snow. In
t he case where the coolant source 50 is the charging mechanism or the
portabl e container 53, the 5 outer shell nenber 20 mayﬂ p OVI ded with
exhaust ports (not shown) to allow exil of the cool ant %1 @091

envel opi ng nenber 10. Further, the envel opi ng nenber t 5F 2003 12
may be provEz$edcHt hifﬂmmmﬁl@rlcééllpécw#@tWQEexh@u@l@dlmq)olrr&mbefrl uid for

ater dispasal . FESTA(Y °da6apLant iSOUEESRR A BeCanahl n%%ﬂ% ting

tenperatures as | ow as -24 degrees Cel si and prefera tures
appr oxi mat élry"’ldSMdeereé@O@m'él UELwid bettoin 1 ed gdo 145 sﬁmeaafthexl bl e

closure dewgg;4Qenfheof b exi bl ge ChaSINS AgVide 4@ shaukd b%h%ha%mec enough
to allow for adjustnent to various head sizes, yet resilient enough

mRi ntai n t KOOABEI 0FONGCRentiEr BETNALRE heddeof ePNELEREPENt mréslbeThe

cl osure deWee@mdQ iifsPEREE *a@ﬂdﬂf&f JTesh Of d 19Micp 1 ebeage ShhYpt Whezsuch as
VELCRO, or ot her swtab e_fasteni ngomaterl al s. Mechani snms such as zi ppers,

combi nat i orf$™BETYELERO HHdf orSbPherthequis et 1 ¥Bstef8ecan al so
be used toyraka tdi %uchaae@htorhmd%uftt heb, ¢k head enw@hopi R@mAQRLI ON 11

may be provided with tightenin chanj sm such as a draw string or

el asti c, WuFPéﬁ?éﬁ?ﬁbyt %Etﬁﬁﬁdg’gn‘; cf“péfrs‘?étﬁorat ‘g ® aFBurf@StRE®exposed
face of th&e@auaenbld&j fihew | tathd &y:%ranfoft haelzﬁmﬁmashell menber 30 may be
coated with gel, sgﬁh as aﬁ%/ corrrreé?%l L%a ?Iabl e EIfG e;ectrode gel or

ul trasound gel . Thé"Gef"WoutR e 1% WUnd&F pARBPLS0waR®pa8elnsr TYVEK

t ype sheet shabkatofpeel sebtfwhenr usktafndtievredppariat ushes sthagier et As

di scussed abov. a tenperature sensor or sensors (not shown) and a

mcroprocesDSS gFnot shown) may be used. to allow control of the
re~igeration unit B56rthdrch tiveul cooeamt aisputrhe tr@rppebatwemirltlabmet he

envel opi ng y ng. 4 n WN (o] e fresh
chilled CO(S:I%%HPR%I u%dlt?cv\hcg%ge%d' F}/ é’sec{ flod nl\l;ge)l O):P%l néw 10 may be
provi ded wicolelanterrarkat beendgli spl a@lﬂlodtgoamuowaweon owaSSestShEt hatt enper

ature at whigg Ett %ﬁecggbaeg QEP%Et Hﬁvérﬂagl{?&riﬁ@éﬁ% Ng;a FLOSypd . angs8
di scl ose anot nbo t of the coo g apparat us accor di ng to the
i nventi on. orhercedltengahppas at blze 1000banF| §eurge ghay 8bps aj porkabieyl e of

SUBSTI TUTE 3R ¢ refrigeration unit in fluid communication with
the at least one cavity of the enveloping means via
inlet and outlet tubes, which provide for two-way or
recirculating flow of coolant fluid between the coolant
source and the at least one cavity; may include a packet
containing chemicals which are activated upon mixing to

) produce the chilled coolant fluid; may be a charging
mechanism disposed on an outer surface of the outer shell
which upon activation produces the chilled coolant fluid;
or may be a chemical disposed within the at least one
cavity which produces the chilled coolant fluid when

) activated by another chemical.

Also, the enveloping member may be confiqured and

.formed of appropriate materials to be disposable.
Further, a flexible adjusting mechanism may be provided

for maintaining the enveloping member on the head of a

5 mammal . A layer of gel may be disposed on an inner

surface of the inner shell. Additionally, the enveloping



13 © 5 FEg 2003 i a poncho-shaped envel opi ng menber 110. In addition to
havi ng a head-envel opi ng portion 111, a neck envel oping portion 112 and an
upper back-envel opi ng portion 113, this enbodi nrent has a chest-envel opi ng
portion 114. O herwi se, this enbodi nent nmay be struct as the
enbodi nent of Figs. 1-6, and will not I8 further di sc@ﬁﬁ@ﬂ@l. Fi g.
9 shows an enbodinent simlar to that of Figs. 1-6 with a renovable or
hi nged fl ap WO ®g0linagudher formtitdd eobrt hinged | Bk Br Thelfdap nay be
extended dowk tie=RVer phhei diosE chleekse @A Qhagklhn of the patient to
provide additional cooling, as long as it is provided with openings to
accommodat e the pat NERECEOMIMN arfdenogPPRFRtUSTh@gaosingy b tttemspar ent
to al |l ow enermgeimy gpersonnalc luaeneni hoFd aaytéﬁcgﬁélywﬂeﬁlﬁi%ﬁ%ﬁ o, the
enbodi nent s di scus in (S, application can include the 71lap 60 or the
e Fros. (B ERS Deblbfe PRRVE EBALAT BELATC ! b it chcam t hi o
enbodi ment, shedlcowiy nindpdar at Useadd etvelopunedpsirhidbar s oftdwaiblaf Fi gs.
L-6. HoweveredinechoplbncnaPpatale 200 15 f oblier pravi deg. with, a hard

h the fi g nenoer 21 y

outer shell in which th exi bl e envel opi n I's secur

fastened by ARE&ASof  “HiGh SCHESISECORodis, thR| Brety  @echdiedi wepethe har d
outer shell dad udesedoperd- gioealiopisngopor thoON AkkitAel | 8XidlKing

neck- envel opi ng portlergn g}? %gd an ugﬁer back- envel opi ng portion 218, which
correspond reSpesti valy 67 ShERTSdRTET ST ForeiYoRe 224 inase to

neck- envel opiheg pardi ont@d?2 shadl upper, béak- erargbopi ngoplr ahan 12bp of the

fl exi bl e envel opi.ng_ne r 210. erg, the epvel gpi.n nber 210 is

confi gured t%sggnalggpoggigl'é, ngeﬁec\é%ar@ bu?‘gPESsheISBaBrgérg’r"éﬁPglsi s °onf i gur ed
to be used @ddesamd-over again with different envel opi ng nenbers. Figs.
13-15 show still anghher.emRfli Amsd rAust Kyl MR 1 9N 4R Lhi § gThodi nent,

t he envel opi n% menber 310 of the cooling apparatus 300 is provided with a
bl adder | ay@n¢38fttAtabls 1316995 the cOBFERIGATdOPNHéE SRl jnflation DEB 2003
menbers 320de336e TFhaehbltadderhé ayer 1386ti snseaheratnget handtiert kg outer and
i nner shell . [ 20,, 330 to forman.air bl adder, or cavity 381 with the
outer shell lﬁ%g?gﬁﬁ. Uﬁe“b#léa S 1V éF380 PECRY O\C/f‘%e%“‘(/ﬁlﬂ\élﬁgni ppl e 382
to which a gasnsoagaeéend8shemyhdsal atteakheddvipper thdek 384 & malncall, t he cavity
381 with a g byv€thedl ni €hnd N&bd , rhon _di oxi de) to
press the ou?gfégsﬁdtimralngéads'heﬁ&grreﬂ%%r@%%ba%%aﬁ%t&??g?hgga neck and
upper back &fPEALYpa??kstt- 315 to provide greater contact therebetween. This
contact facilitates heat transfer between the cooling apparatus 310 and the
head, neck rar-Tol'e ' : @ bLRes for
nore rapid '§g¢g)§&i§‘ggﬁgi ng. Aalgéeg ggg@%ﬁm gﬁ&gimrn ’ Elfé %gkg{?x%ggéﬁla%dd?%?% can be
confi gur ed gwamtusclon traatimgpirgreventingoitdeast ong efpraiad btn-sthm agdtassocigbad| | nenber
330. As shown in Fig..15. the [ . ' ' umens 387
whi ch cause"etrhoeusgtésg gY c'?‘irsclﬂlaaﬁlg%r 8'813%"%%(”??\? P{egé’égggg?dé“ﬂﬁgvﬂg n‘m%

di stri buti orainJb@sgidingTens 387 are forned by heat sealing the bl adder |ayer
380 to the outer shell nenber 330 at various places to define gas
circulation paths. In operation, the cooling apparatus of the invention
sufficiently chif hsiblB@ntaiing mbirifor &ivelBpRRQ lReS aRtRbRDufREbAKAFIaC tiSsues
to slow their netabolism allowng for continued resuscitation efforts. As
previ ous| y wmempal the gevalepjegmmicans iselyding outer godniance ghells vitl at lsa¥f eoxi ¢ and
'WWC%%Wﬁ%W%rMWMMMM@ﬁM%MMWWy
arrest, stroke’ or other cerebrovascul ar trauma, suffocation, drowning,

el ect r ocut i least ohogavitypoi soni ng (car bon nonoxi de, cyanide, etc.) netabolic
insults or other simlar trauma. The operation of the cooling device
according to the invention will now be discussed in detail with reference
to the enbodi mend cédladtisgéice In Gominaivesiin, with eher ewvelopinggneaniatie cesitst i n thi s

application operate simlarly, Specificaglly,.operation of the cooling
appar at us 1Sq“FR?dP‘iF§§a‘WE\’SéY 9‘°§1dﬁtﬁp %‘Q’O.I%éﬂ%'ﬂ\?muﬁg?%yem‘fre sutlicngtor g 503
15 1 10 on {ihg tﬁ@&bﬁe&uﬁoﬁmhraﬁrb&thetébﬁméﬁltmlarnh&)damd adtihtdacate and
extends down to cover the upper back of the patient 15, and securing the

neck- envel opivalgppier means tecemesuinstanty ehided sapidiye conlingeflic Pmigi @ @he
closure mechani sm-4 hE Fratla Lt GLAIRRIACSo! tRatt hE
envel opi ng %%%ﬁlrigufpygﬁ)%F%@B?@g%pgﬁsng%npﬁe, %tte{chliung tﬁe 0t u?)e 54 to
t he ni ppl e th2manttharembine newologivhlly oot evhile effertnarei madectd redtoretrbglarase of
t he cool ant packet 3,--t.he.cool ant .source 50 is activated by manual

nani pul at i owgﬁfh?@’ aﬁ\pé‘flﬁﬁf&@%%aér 10 to break the conpart ment
separating menbrane. This process is quite sinple and can be perforned at
the trauma site by a person with mninmal, if any, nedical training.




Each of these enbodi ments of the apparatus is portable and suitable for

" field use, such as in anbul ances, battlefields, athletic fields, aircraft,

mari ne vehi cles, spacecraft, enmergency treatnent facilities, aFcE@hZﬂ[B ke.
They are |lightweight and can be carried directly to the patiént. These
enbodi nents can al so be nodified for &l inical (hospital type) settings.
Wil e the apparatus of the invention is preferably designed for the
treatment of humans, it can also be used in treating other manmmal s such as
dogs, horses or the |like, and sized accordingly. ' Wile the invention has
been described in corypypet pPRcRbRreRESE fHiE YRRGdiNeRNts thereof, it is
evident 'that many al T ; riations may be
apparent to thos&heRel |agd | athRe adspeAscopti ngdrantagesr ef &r rtde

enbodi meqhoeRE bR WMEN! NI AR SehobOELEL NeEELA Afchd NtANRG LG be
illustrative, not limting. Various anges may be nmade w thout “departing
from t hedespailedadgsscipelon pife parnfemredn epboddfriends iwhenheaafkginl owi ng
clainms. ;1 3 é@rIAtT LA 1S rtapl aratus for
treati nglgréggﬁgﬁggﬁﬁj‘% ea%ét S"‘%)ne ﬁrlgﬁnfﬁ%?@f‘ 9étg$n§tﬁ associ at ed
nervous tissue i Aigrids 1% & nbaaat gifekerdhgafr oembledimeadedo bl @od flow to
the brai foofOHR! hsbthrds (dud ki 4 PPl A RRASALOM envel oping a head,
neck and uppez back of a manmmal, the envel oping neans including outer and

i nner shells withigt ?ebstaonbdeaviey ¢hterereehatieng moraragusawd i nner
shells fpfghoiding a coolant fluid within the at |east one cavity; a

cool ant solrce in communication with the envel opi ng neans, the cool ant

sour ce instant anBb¥is| y3 priovi o ngtercodlht ¥iaw d @hi |thed tawod itn@nper at ur e
sufficieghnd P28LOW £ e Jretiabol i smof the brain, whereby when the cool ant
source is activated, the envel opi ng means becones instantly chilled rapidly
cooling the brai fige & tenperat ukePsuPkiti entey o @f ovfhiche cooling

apparatus of Fig. 1 employing an alternative coolant

source;



.met abolismof the brain a sufficient anbunt so that the mammal renains
neurologically intact while efforts are nade to restore regular bl ood fl ow
to the brain of the mammal. 2. The apparatus according to claim1, wherein

t he enveloping neans is in the shape of a scarf or ap he=¢ 8. g
apparatus according to claim2, whereih the cool ant SOWS&‘%E&?@ gsed
within the at | east one cavity and conprises a packet containing chem cals
whi ch are activat edigponid xihg 4 o yorodeéant hereshi |dfed tbeol anblihgi d. 4.

The appar atagﬁaeseaedwgs&e.chagmbloy}z\g@ae& e acl@[ﬁﬁtu%guesgﬁgﬁppfi ses a

char gi ng mechani sm di sposéd on an ou surface of the outer whi ch
upon acti va&oréR€pr oduces the chi Qed coolant fluid. 5. The apparatus

according to claim2q whereign the €99l antarSOWies COIPricges a,BeLLab! e
cool ant tank containing conpressed |iquid, the portable coolant tank being
in fluid cGRRARAEREI B8R Wifh the8MBLOYERG LA S CaAkLP IGRIEHE EAPERBPI Ng mMeans

via a tube.soQUBSTI TUTE SHEET ~ 5 F E B 2003 17

Fig. 6 is a cross-sectional view of the cooling
apparatus of Fig. 1 taken along line IV-IV of Fig. 3;

Fig. 7 1s a front view of another embodiment of
the cooling apparatus according to the invention;

Fig. 8 is a side view of the cooling apparatus of
Fig. 7;

Fig. 9 shows the cooling apparatus of Fig. 1 with
an eye flap:

Fig. 10 1is a front view of still another
embodiment of the cooling apparatus according to the
invention;

Fig. 11 is a side view of the cooling apparatus
of Fig. 10;

Fig. 12 is a cross-sectional view of the cooling
apparatus of Fig. 10 taken along line XII-XII of Fig. 10;

Fig. 13 is a front view of yet another embodiment
of the cooling apparatus according to the invention;

Fig. 14 1is a side cross-sectional view of the

' cooling apparatus of Fig. 12; and
Fig. 15 is a cross-sectional view of the cooling

apparatus of Fig. 13 taken along line XV-XV of Fig. 13.

DETAILED DESCRIPTION QOF PREFERRED EMBODIMENTS

) While the invention will hereinafter be described
in connection with preferred embodiments thereof, it will
be understood that it is not intended to 1limit the
invention to those embodiments. On the contrary, 1t is
intended to cover all alternatives, modifications and

5 equivalents that may be 1ncluded within the spirit and

scope of the invention as defined by the appended claims.



6. . The apparatus according to claim5, wherein the conpressed liquid is
sel ected fromthe group consisting of carbon dioxide, freon and nitrogen.
7. The apparatus according to claim2, wherein the coolant source conprises
a portable coolant refrigeration unit in fluid conmuni CﬁBOﬁEﬁ he at
| east one cavity of the envel oping meags via inlet and ITe 8. The
apparatus according to claim2, wherein the cool ant source conprises a

chem cal di sposed w.thin I | t i.ch oduces the chilled
coolant fluid whenwg%t iava%ggeg{l/l a‘réllg? %5%)@%%%%1%%?\Ag.h%Thlgé%%b%ersat 82
accordi ng tuhechaiven8iownherefarehee chemast tcorpei deswangeni uimnikheat e whi ch

produces the chiplled coglant r%%E}:QnX\%:ennﬂﬁEH% edpRy watfle, 10, Ihe
apparatus accordirng to claim 2, further conprising at |east one tenperature
sensor in ddmeygihnodti b6 ARshgnhee kel epemgneans that senses a tenperature

of the chilled cookagt flyid widhidh tv_h@we%\felaora:@ge@%@asemi,%dimgﬁtapparat us
according to claim1,” further conprising a renovabl e oc hinged ap for

cool i ng at dfeashea gRALinsh GPPERatRraceordifgme?. e IR¥easpanat us

accordi ng tgialeaigDgl, f urd her se@aPLish ngrachar doguiss spghlacesfibgured to
house the flexible envel opi ng nmeans. 13. The apRarat us according to claim
1, further B6hpr}ses MRanSoPILNGr ARBFGtHFe 1 shown 1In Fig. 1 "is

preferably formed of a scarf-shaped enveloping member 10.
The enveloping member 10 is formed by outer 20 and inner
30 shell members, which are sealed together along their
outer peripheral edges to form a cavity 25 (see Fig. 6).
The enveloping member 10 preferably includes a head-
enveloping portion 11, a neck enveloping portion 12 and
an upper back-enveloping portion 13, preferably connected
in series.

The outer shell member 20 and the inner shell
member 30 are preferably made of a flexible, inexpensive
material so that the enveloping member 10 may be used
once and then discarded. The material may also include
such materials as TEFLON®, TYVEC® Gore-tex®, nylon,
rubber or any non-porous flexible material.

A coolant source 50 is configured to supply the
cavity 25 with coolant fluid chilled to a temperature

. sufficient to slow the metabolic rates of the brain,
brain stem and associated tissues of a patient 15 a
sufficient amount to reduce or prevent neurologic
injuries thereto due to ischemia and anoxia. The coolant
source 50 can be in the form of a charging mechanism 51

! disposed on an outer surface of the outer shell member
20, as shown 1in Fig. 3. Such a charging mechanism 51
could contain compressed gas that would expand into the
cavity 25 upon activation to provide the chilled coolant
fluid.

) Alternatively, the coolant source 50 may comprise
cold compressed liquids, such as, for example, carbon

dioxide, freon or nitrogen, which upon decompression



.envel opi ng neans agai nst the head, neck and upper back of a mammal, whereby
t he head, neck and upper back of the mammal are rapidly cooled. 14. The
apparatus according to claim1l) wherein the envel opi ng means further

conprises: at |east one inflatable bladder; and SUBSTI gkE ~5FE
nf 1 ati on devi ce | cation with thl B TTEBSCURRe

B 2003 18 an inflation device in conmidi cation with th
i nfl at abl e bl adder, wherein the at | east one inflatable bladder is infl ated
by the infIPRGBF dEAice F85BF essPERESEIRA opitimgefeans agai Rst tehdehead,

neck and uppficabaek of3 a d@mals, 1lfsx: dhengnparat Hér@?f@cﬁé“é‘ﬂ tQngl aim 1,
wherein the envehﬁflqg means is in the shape of a scarf.” 16. The apparatus
1

according t'@ Wher BF% 99%® BROEFBPP Y TS §2 #RYt heesHape of a
poncho. SUBSPahdibnSHEEThe cavity 25 could also contain materials

which chill upon activation when use 1is desired. For

example, the cavity could be prefilled with a chemical,

such as ammonium nitrate or an equivalent thereof, which

reacts endothermically when activated by another chemical

(e.g., water), chilling the device, or may contain

materials activatable when exposed to a catalyst or

enzyme activator. Alternatively, very cold liquids such

as supercooled water, self freezing gel, packed liquid,

ice water, or other such chemicals may be passed into the

apparatus 10 through a tube 54 operatively connected to

' the nipple 52, or chilled by a refrigeration unit 355

which provides for two-way flow or circulation of the

chilled fluid though the enveloping member 10 (see Fig.

4A) . The refrigeration wunit 55 could be computer

controlled via a microprocessor in communication with a

) temperature sensor or sensors (not shown) which monitors

the temperature in the enveloping member 10. The coolant

source 50 may also be chemical packets 53 disposed within

the cavity 25, which are activated when a membrane

dividing the cavity into two or more chemical containing

3 compartments is broken to allow the chemicals to mix (seé

Fig. 5), or which contain an ice-like material, such as

blue ice, which is chilled in a refrigeration unit (not

shown) until the apparatus is put to use. Additionally,

the enveloping member 10 could include a quick charge

J valve acting as a coolant source to allow the device (not

shown) to be rapidly filled with a coolant fluid, such as
common crushed ice or snow.

In the case where the coolant source 50 is the

charging mechanism, or the portable container 53, the

9 outer shell member 20 may be provided with exhaust ports

(not shown) to allow exit of the coolant fluid from the

enveloping member 10. Further, the enveloping member 10
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mechanism 35, such as a draw string or elastic, for tightening the head enveloping portion 11
around the exposed face of the patient 15.
The inner layer of the inner shell member 30 may be coated with gel, such as any
commercially available EKG electrode gel or ultrasound gel. The gel would be retained
under paper, wax-based or TYVEK® type sheets, that peel off when use of the apparatus is
desired.
As discussed above, a temperature sensor or sensors (not shown) and a
microprocessor (not shown) may be used to allow control of the refrigeration unit 55, which
would maintain the temperature within the enveloping member 10 by controlling a valve (not
shown) to provide fresh chilled coolant fluid when needed. Further, the enveloping member
10 may be provided with a temperature display 70 to allow one to assess the temperature at
which the cooling apparatus 1 is performing.
Figs. 7 and 8 disclose another embodiment of the cooling apparatus according to the

invention. The cooling apparatus 100 of Figs. 7 and 8 is in the style of
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Ctherwise, this embodiment may be structured the same as
the embodiment of Figs. 1-6, and will not be further
discussed in detail.

Fig. 9 shows an embodiment similar to that of
Figs. 1-6 with a removable or hinged flap 60 for cooling
the forehead of the patient 15. The flap may be extended
down to cover the nose, cheeks, and/or chin of the
patient to provide additional cooling, as long as it is
provided with openings to accommodate the patient’s mouth
and nostrils. The flap may be transparent to allow
emergency personnel to monitor any facial wounds. Any of
the embodiments discussed in this application can include
the flap 60 or the like.

Figs. 10-12 show yet another embodiment of the
invention. In this embodiment, the cooling apparatus is
structured similar to that of Figs. 1-6. However, the
cooling apparatus 200 is further provided with a hard
outer shell in which the flexible enveloping member 210
is securely fastened by means of, for example, hooks,
Velcro®, or adhesive. The hard outer shell includes a
head—enveloping portion 216, a flexible neck-enveloping
portion 217 and an upper back-enveloping portion 218,
which correspond respectively to the head-enveloping
portion 211, the neck-enveloping portion 212 and upper
back-enveloping portion 213 of the flexible enveloping
member 210. Where the enveloping member 210 is
configured to be disposable, the hard outer shell
preferably is configured to be used over and over again
with different enveloping members.

Figs. 13-15 show still another embodiment of the
invention. In this embodiment, the enveloping member 310
of the cooling apparatus 300 1s provided with a bladder

layer 380 in addition to the outer and inner shell

1, 4"10%} &' ! FF10%4| 4] & () -
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members 320, 330. The bladder layer 380 is sealed
together to the outer and inner shell members 320, 330 to
form an air bladder, or cavity 381 with the outer shell
member 330. The bladder layer 380 is provided with a
nipple 382 to which a gas source 385 may be attached via
a tube 384 to fill the cavity 381 with a gas (i.e., air,
nitrogen, helium, oxygen, or carbon dioxide} to press the
outer and inner shell members 320, 330 against the head,
neck and upper back of the patient 315 to provide greater
contact therebetween. This contact facilitates heat
transfer between the cooling apparatus 310 and the head,
neck and upper back of the patient 315, and therefore
provides for more rapid body cooling. Alternatively, an
air bladder or bladders can be configured as a separate
piece or pieces disposed on the outer shell member 330.
As shown in Fig. 15, the cavity 381 can be provided with
lumens 387 which cause the gas to circulate through the
cavity 381 for even distribution. These lumens 387 are
formed by heat sealing the bladder layer 380 to the outer
shell member 330 at various places to define gas
circulation paths.

In operation, the cooling apparatus of the
invention sufficiently chills the brain, brain stem and
associated neurologic tissues to slow their metabolism,
allowing for continued resuscitation efforts. As
previously stated, the invention comprises a method of
treating anoxic and ischemic injuries suffered as a
result of cardiac arrest, respiratory arrest, stroke or
other cerebrovascular trauma, suffocation, drowning,
electrocution, toxic poisoning (carbon monoxide, cyanide,
etc.) metabolic insults or other similar trauma.

The operation of the cooling device according to
the invention will now be discussed 1in detail with
reference to the embodiment of Figs. 1-6; however, the
remaining embodiments in this application operate
similarly. Specifically, operation of the cooling

apparatus 1 involves merely placing the enveloping member
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attaching the tube 54 to the nipple 52). Then, the
coolant source 50 1is activated. In the case of the
coolant packets 53, the coolant source 50 1s activated by
manual manipulation of the enveloping member 10 to break
the compartment separating membrane. This process 1is
quite simple and can be performed at the trauma site by a
person with minimal, if any, medical training.

Each of these embodiments of the apparatus is
portable and suitable for field wuse, such as in
ambulances, battlefields, athletic fields, aircraft,
marine vehicles, spacecraft, emergency treatment
facilities, and the like. They are lightweight and can
be carried directly to the patient. These embodiments

! can also be modified for <clinical (hospital type)
settings. While the apparatus of the invention 1is
preferably designed for the treatment of humans, it can
also be used in treating other mammals such as dogs,
horses or the like, and sized accordingly.

) ‘ While the invention has been described in
conjunction with specific embodiments thereof, it |is
evident ‘that many alternatives, modifications and
variations may be apparent to those skilled in the art.
Accordingly, the preferred embodiments of the invention

) as set forth herein are intended to be illustrative, not
limiting. Various changes may be made without departing
from the spirit and scope of the invention as defined in

the following claims.
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and associated nervous tlSSUC mjunes in a mammal suffering from decreased blood flow to

the brain, comprising:

a flexible enveloping means for enveloping a head, neck and upper back of a
mammal, the enveloping means including outer and inner shells with at least one cavity
intermediate the outer and inner shells for holding a coolant fluid within the at least one
cavity,

a coolant source in communication with the enveloping means, the coolant
source instantaneously providing a coolant fluid chilled to a temperature su’xﬁcicﬁt to slow the
metabolism of the brain, whereby when the coolant source is activated, the enveloping means
becomes instantly chilled rapidly cooling the brain to a temperature sufficient to slow the
n}etabolism of the brain a sufficient amount so that the mammal remains neurologically intact

while efforts are made to restore regular blood flow to the brain of the mammal.

2. The apparatus according to claim 1, wherein the enveloping means is in the
shape of a scarf or a poncho.
3. The apparatus according to claim 2, wherein the coolant source is disposed

within the at least one cavity and comprises a packet containing chemicals which are
activated upon mixing to produce the chilled coolant fluid.

4, The apparatus according to claim 1, wherein the coolant source comprises a
charging mechanism disposed on an outer surface of the outer shell which upon activation
produces the chilled coolant fluid.

5. The apparatus according to claim 2, wherein the coolant source comprises a
portable coolant tank containing compressed liquid, the portable coolant tank being in fluid
communication with the at least one cavity of the enveloping means via a tube.
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6. _.The apparatus according to claim 5, wherein the compressed liquid is selected
from the group consisting of carbon dioxide, freon and nitrogen.

7. The -ap;;aratus according to claim 2, wherein the coolant source comprises a
portable coolant refrigeration unit in fluid communication with the at least one cavity of the
enveloping means via inlet and outlet tubes.

8. The apparatus according to claim 2, wherein the coolant source comprises a
chemical disposed within the at least one cavity which produces the chilled coolant fluid
when activated by another chemical.

9. The apparatus according to claim 8, wherein the chemical comprises
ammonium nitrate which produces the chilled coolant fluid when activated by water.

| 10.  The apparatus according to claim 2, further comprising at least one
temperature sensor in communication with the enveloping means that senses a temperature of
the chilled coolant fluid within the enveloping means.

11.  The apparatus according to claim I, further comprising a removable or hinged
flap for cooling at least a portion of the face of a mammal. |

12.  The apparatus according to claim 1, further comprising a hard outer shell
configured to house the flexible enveloping means.

13.  The apparatus according to claim 1, further comprises means for pressing the
enveloping means against the head, neck and upper back of a mammal, whereby the head,
neck and upper back of the mammal are rapidly cooled.

14.  The apparatus according to claim 1, wherein the enveloping means further
comprises:

at least one inflatable bladder; and
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wherein the at least one inflatable bladder is inflated by the inflation device to press the
enveloping means égainst the head, neck and upper back of a mammal.
15.  The apparatus according to claim 1, wherein the enveloping means is in the
shape of a scarf.

16.  The apparatus according to claim 1, wherein the enveloping means is in the

shape of a poncho.
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