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BRAIN COOLING DEVICI AND 
MftHOD FOR-PUFOBMING tBE SAMf; 

FIELD or TIE IIW£Nf ION 
The present invention relates generally to 

- -

treating iachem~c and anoxic brain_ injuries. More 
particularly, the preeeftt i~vention provides an apparatus 
and- method for c·oolin9 of the brain and maintaining it. at 
a temperature below normal body temperatu:e durin9 trauma 
or othersperioda of decreased blood flow. With the 
present inv,ntion, the brain and associated neurologie 
tissues survive the anoxlc or ischemic trauma intact. The 
victim recovers with increased chances of survival and 
less chance of permanent brain danaa9e. 

IBIEE QESCBIPTIQH or TRE fBIOR ABT 
15 When an ischemic or anoxic injury occurs, the 

brain is deprived of freshly oxygenated blood, For 
example, this situation typically oc:~urs.dur:ing cardiac 
arrest, reapir•tory arrest, stroke and other 
cerebrovascular trauma, suffocation,- drowning, 

20 strangulation, electrocution, toxic poisoning (carbon 
monoxide, cyanlde, etc.), metabolic insults or other 
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 

25 the brain and associate~ neurologic tissues. 
ror example, among_card1ac arrest victims 

overall less than 10' survive neurologically inta_ct · and 
without signi!leant brain dama9e. the other approximat~ly 
90\ either die or austaln aom• neurolo91c 1njury from 
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ischemia, (i.e., lack of blood flow to the brain), or 
anoxia (i.e., lack of oxygen to the brain). Such 
frequency of neurologic injury occurs because-after a 
cardiac arrest, basic cardiopulmonary resuscitation and 

5 advanced life support techniques, such as CPR, closed 
heart cardiac chest massage, and electroshock treatments, 
typically require fifteen to twenty min~tes to regain 
circulation from a tailed heart •. Reversible neurologic 
damage begins as early as four minutea and irreversible 

10 neurologic.dama9e begins as early ae six minutes after 
circulation stops. To combat this potential neurolo;ic 
injury, initial resuscitation efforts need to be directed 
toward reviving the brain in addit·ion to resu:scitatin9 the 
heart. 

15 As· indicated above, anoxic and ischemic brain 
injuries from cardiac arrest result in damage to the brain 
and associated neurolo9ic tissues after about four 
minutes~ In contrast, the heart·can survive intact up to 
four hours after cardiac arrest. The short viability of 

20 brain tissue upon deprivation of oxygenated blood is a 
-result of ·the reqQirement of high amounts of nu tr 1.ents for 
tia•ue maint•nance. Brain tissue uses almost.all of the 
nutrients supplied by the circulating blood for 
maintenance and has very little remaining for storage. 

25 Absent blood flow· to th·e brain, the small amount of stored 
nutrients is ·rapidly exhausted. once exhausted, 'brain 

• 

• 

oxygen content rapidly depletes. This oxy9en·depletion is ~ 

traumatic and ciu•es a series of reactions in the oxy9en 
starved btain tissue cells. These reactions are beli•ved ·• 

30 to produce free radical ions, pri•arily cona1st1ng of the 
superoxid~ radical o;. ~hes• free radicals.complex with 
proteins ln the brain and associated neurolo9ic tissues, 
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alterin9 respiration,.ener9y transfer and other vital 
cellular functiona, and irreversibly damaging these 
tissues. 

Efforts should be directed toward resuscitating 
5 the brain to attempt to extend the period of time the 

brain can function without oxygen while the patient 
remains neuro~ogically intact. .'the medical literature is· 

replete with examples of humans surviving extended periods 
of time (greater than 5 minutes) without oxygen being 

10 delivared to the brain. 
Bypotbermic.therapy is one method of keeping the 

brain alive absent oxygen. It-involves cooling the brain 
to a temperature where its metabolic activity is 
decreased. When the brain'• metabolic activity ls 

15 decreased. it uses mucb·l••• oxygen and etored nutrients 
are exhausted slowly, while production of irreversibly 
damaging o; free radical• is slowed and.almost completely 
ceased. fhua, upon resu•citatlng the body from trauma, 
the patient emerges neurologically intact. For example, 

20 childran revived after hours of aubmersion in very cold 
water have fully recovered with littl~ if any neurolo9ic 
damage. 

Cooling for hypothermic therapy is presently 
achieved by either cold room tecbftology iftvolvin9 a beat 

25 exc~anger in a heart-lung bypass. The surgery involved 
with the cold room technology takes place in a room.the 
size of a mea.t locker or lar9e commercial freezer. 
Cooling ls also achieved by ~raditional devices aueh as 
natural .or synthetic ice packs. Both of these devices and 

30 methods have several drawbacks. 
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A major dravback with the cold room technology. 
is that it is invasive and quite expensive.. It involves a 
team of highly trained, skilled medical personnel to 
operate and sapervise a standard heart-lung bypass 

s machine. !bis technolo9y.is not portable as it is 
restricted to a surgical operatin9 room setting. Also, 
c:o~~ing ~a progressive, not instantaneous. Natural or 
synthetiQ ice packs, although portable and non-invasive 
are disadvantageous because they are messy and do not 

10 rapidly achieve the low temperatures required to 
hypothermically shock the brain. Additionally, ice packs· 
are ineffective in extremely hot environments such as 
deserta because they melt rapidly. 

OBJECTS Pf fl£ INJllNTION 
15 It is therefore an object of ·this invention to 

non-invasively treat ischemic and anoxic brain injuries 
promptly ~pon cardiac arrest whereby resuscitation efforts 
are applied in time for a patient to survive 
neurologically intact. By directing resuacitatlon efforts 

20 to treat .the brain promptly, tbe present invention allows 
medical personnel substantial additional time (beyond the 
critical four minute window) to re9ain the ··failed heart's 
circulation without the patient suffering permanent 
neurologic damage. 

25 It·ie therefore an object of this invention to 
provide a method for treating anoxlc or ischemic.injuries 
to the brain whereby the patient survives neurologically 
intact. 

• 

• 

• 
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It is also an object of the invention to provide 
a method of treating ischemic and anoxic brain injuries so 
aa to inhibit free radical chemical species from 
complexing with proteins in the brain and neurolo9ic 

S tissue to avoid permanent irreversible dama9e. 
It ls also·an object of the invention to non­

invaaively treat ischemic and anoxic brain injuries. 
It ia a further object of the invention.to 

provide an apparatus which can substanti~lly 
10 instantaneously cool the brain to a temperature where . .. . 

brain metabolism is slowed. 
It is a further object of the invention to 

provide a portable apparatus for ~o~-invasively treating 
anoxic and iscbemic brain injuries which can substantially 

15 instantaneously cool the brain and associated neurologic 
tissue. 

It is a further object of the invention to 
provide an apparatus for treating the aforementioned 
injuries by instantaneously cooling the _brain, associated 

20 neuroloCJi.c tissues and the ·upper spinal column. 
It 11 furtt\e~ an abject of the invention· to 

provide an apparatus for treating the aforementioned 
injuries, which ls iuited for field as well as clinical 
use and that can be operated by a single person with 

25 minimal •ed1cal tratni~g and experience. 
It is a at111 ~urther object to provide 

apparatus for cooling the brain which haa very few parts, 
and is economical to manufacture and eaay to use • 

Other obj_ect• and advantages of the present 
30 invention will be apparent to those skilled in the art 

frem ~he fellewin9 4esertpt1on and ~b• appended claima. 
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SQMMARY Of DE UM:trl'ION . 
The present invention· focuses on.initial 

resuscitation efforts toward reauscltatin9 the brain due 
to its short viability, rather than the heart. The 

S invention includes a non-invasive method which inhibits 
neurolagic damage and resulting ischem!c and anoxic injury 
on cardiac arrest. !he method includes placing and 
adjustin9 a scalp-enveloping helmet provided with means 
therein for circulation of a coolant fluid and circulating 

10 within said member a coolant fluid so as to lower the 
temper:ature of t.he patient's brain over the patient's 
head.. In a particular preferred embodiment, substantially. 
simultaneously.with the circulation of coolant fluid 
·through the scalp•enveloping helmet a neck supporting back 

15 plate shaped to correspond with the natural curvature of 
the_neck ia put in place to support tbe patient's neck in 
upward position, the coolant t~uid also circul~tes throu9h 
the back plate. 

~he present invention also provides novel 
20 apparatus eor alleviating !schmic and anoxic brain 

injuries in a cardiac arrest mammal. The apparatus of the 
invefttion provides in combination, a helmet-like scalp­
enveloping element provided with means therein for 
circulation of a coolant fluid. The acalp-envelopin9 

25 element is provided with inlet means for receiving a 
coolant fluid from a coolant fluid source to which it is · 
operatively connected. Outlets are also provided in ·the 
scalp-enveloping element to permit the discharge theref ~cm 
of coolant fluid after circulation through the element. A 

3-0 parti~ularly preferred apparatu• also includes a neck 
support!.n9 back plate abaped to cortespond wi.th tbe 
natural curvature of the patient's neck. The neck 

• 
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supporting back plate is also provided with means therein 
to permit passage of coolant fluid therethrou9h~ Means 
are provided to allow for fluid communication between the 
scalp-envelopin9 element and the neck supporting back 

S plate so that coolant fluid can be· circulated through both 
pieces. 

RRIEP QESCBXPTIQN or ill QBAWINGS 
Pig. l is a side view of tbe brain cooling 

device of th• pres~nt invention. 
10 ri.9. 2 is a cf'css sectional view of the brain 

cooling ~e91ce of the.present invention. 
r19. 3 is a croaa sectional view of the 

interface of th• front and· rear helmet pieces taken along 
line 3-3 ot Pigure 1. 

15 Fi9. 4 ia a cross sectional view of the 
interface between the rear helmet and bac~ plate pieces 
taken along. line 4•4 of Figure l. 

Figs. SA and 58 are aide and top partial 
sectional views of the helmet adjustme~t mechanism. 

20 r19. 6 is a side view of a second embodiment cf 
the brain cooling. device of the present invention. 

rig. 7 is a croaa sectional view of the 
embodiment of the brain cooling device shown in Figure 6. 

Pig. 8 is a_cro11 sectional view of the back 
25 plate of the embodim~~t of the brain coolin9 device shown 

in Figure 6. 

DEfAILEp QESCBIPfION Ot TJU! INVENTION 
Referring to Fi9. 1, this embodiment of the 

brain coollno device 20 includes an adjustable multiple 
30 piece acalp•envelopi'ng element or helmet 30, a back plate 
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50 and a coolant source 62. All of these components are 
designed to cooperatingly fit together. These components 
are lightweight and portable. They can be easily and 
quickly assembled together immediately prior to use at t~e 

S cite of the tra\Uft4. Detachment is aleo simple and quick. 
~be ecalp-envelopin9 element or helmet 30 is of 

a universal size to insure conformity to all head sizes. 
While a two piece construction is preferred, one-piece or 
multiple ~iece helmets are also poasib~e. Each helmet 

lO piece 32, 34 bas a hollow cavi_ty 32a, 34a between the 
inner shell 36 and the OYter shell 38 (fig. 2). The 
helmet 30 includes flexible adjustment mechanisms 70 on 
both.sides with cooperating coupli~g .elements on each 
piece (or segment with one-piece helmets) enabling 

15 conformity to all head sizes. The front piece 32 of the 
helmet 30 has at leaet one outwatdly extending nipple_ 40 
to receive coolant, which enters this front piece 32 into 
the bollo~ cavity 32a, whereby coolant circulates 
throughout all of the hollow cavities 32a, ~4a, 52 (see 

20 Pig. 2) in each helmet piece 32, 34 and in the back plate 
so, cooling the inner shell 36 (Pi9. 2) of the helmet JO. 
The chill pene~rates the inner shell 36 (Pig. 2) to 
contact the patient•s head 42 at a temperature 
sufficiently low to quickly slow the brain's metabolism 

25 and inhibit potential neurologic damage. 
~be back plate so is preferably a one piece 

unit, although multiple piece construction is also 
permissible. Like· the helmet piecea.~2, 34, the back 
plate 50 ba1 a large hollow cavity 52 between the inner 

30 shell 5& and the outer shell 58 (rig. 2). Thia back plate 
50 supports th• neck and permit• additional cooling of the 

• .. 
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brain stem and upper spinal column. the back plate so can 
be maintained in fluid connection with the helmet 30 by 
body weight alone·1n an abutment relationship. However, 
fastening means such as buckles, straps, tape, snaps, 

s rods, anap•together molding or other suitable fasteners 
can be used. ·Preferably, th1a back plate 50 is saddle 
shaped at its upper portion 60 to accommodate and 
exaggerate the natural curvature·ot th~ neck, 
hypereztending it, while positioning it upwards. In this 

10 position, th• carotid. arteries or other large neck vessels 
are exposed and easily accessible for catherization 
involved with other resuscitation methods. 

· The coolant source 62 is pref_erably a compressed 
liquid sueh as carbon dioxide, which upon decompression 

15 becomes a cold 9a1. Prior to activation, these cold 
compressed liquids are preferably stored in portable 
containers eu~h •• tanks. Other suitable compressed 
liquids are freon.a~ nitrogen. Alternately, very cold 
liquids such a1 aupercooled water, self freezin9 9el, 

20 packed liquid, ice water, or other such chemicals may be 
passed iftto t~e helmet through a tube 64 operatively 
connected to the nipple 40. 

An additional alternative ooolant involves 
materials within the hollow ca•ities of the helmet, the 

25 back.plate, or both which chill upon activation when use 
is desired. ror example, the helmet, back plate, or both 
could be pre-filled with Ammoniwn Nitrate or equivalent 
thereof, whioh reacts endothermically when aetivated by 
water, chilling these pieces • 
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Pig. 2 is a cross sectional view of the helmet 
and back plate pieces of the first embodiment of the 
inventioft shown in Pi9'1re l. Thia view shows the 
coolant's circulation between these components in detail. 

s ~he specific circulation path is shown by airowa. 
coolant fluid, consisting of ,gas or very cold 

liquid moves by expansion from the coolant source 62 
through a tube 64 to the nipple 40 on the front piece 32 
of the helmet: 30. 'this nipple 40 is preferably located an 

10 the front piece 32 of the helmet 30 since its angular 
orientation away from the body provides easy tube 
accessibility. However, single.or multiple nipples can be 
placed on any of the helmet 32, 34.or back plate SO 
pieces. coolant then enters the hollow cavity 32a in the 

15 fron~ piece 32 of tbe helmet 30, and circulates throughout 
the hollow cavities 34a, 52 of tbe rear helmet 34 and back 
plate 50 pieces. 

Coolant circulates throughout the helmet 32, 34 
and back plate SO pieces through cooperatively aiigned 

20 circulation potts 66a, 66b, 67a, 67b locate4 on the 
respective enc!• of each helmet 32r 34 and back plate 50 
piece. Pig. 3 1bow1 these cooperatingly ali9ned 
circulation ports 66a~ 66b at the interface of the front 
32 and reat 34 helmet pieces respectively, while !'ig. 4 

25 shows tbeae coopetatin9ly ali9ned circulation ports 67a, 
67b at the interface of the rear helmet 34 and the back 
plate 50 pieces. The outer and inner shells between the • 
hollow cavities in these helmet and back plate pieces is 
shown in phantom. While the illustrated port arran9ement 

30 is preferred, any alternate arrangement is also 
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permissible provided this arrangement permits chilled 
fluid to circulate throughout the helmet 30 and the b~ck 
plate SO. 

Coolant exits the system through exhaust ports 
68,· in the lower po~tion 69 of tbe back plate SO. 
Ad~itional extiauat ports may also be located on the helmet 
pieces to accommodate possible inoreased pressure. These 
exhau•t ports would aid in eliminati~9 any potential 
pressure build up in the hollow chambers which might 

10 damage the h~lmet 32, 34 or the back plate.SO pieces. 
The preferred helmet 32, 34.and back plate so 

pieces ate made· of a polymeric material such as blow 
molded plastics, nylon, fiberglass, rubber, metal or the 
like. Th1s polymeric material is able to withata~d 

15 contraction from·rapid cooling and subsequent.expansion 
upon warming without cracking. The inner helmet shell 36 
is thin enough to conduct the chill from the hollow 
cavities 32a, 34a, 52 to the brain at a temperature 
sufficiently low enough to quickly s~ow brain metabolism, 

20 and inhibit potential neurologic damage. The inner helmet 
shell 36 ia also thick and tough enough to support the 
patient'• head 42 without deforming when the belmet is 
adju1ted and placed on the patient's head 42. However, 
soft she~l or cloth-llke helmets or helmet segments are 

25 also p•rmiasible provided they have a hollow _cavity which 
can sutficiently receive and circulate coolant fluid. 

Paddin9 (not shown) may also be included on the 
inner helmet shell 36 and back plate inner shell 56 for 
additional comfort. However·, this padding should be of a 

30 ~teri~l such as sponge·or tbe like which allows the chill 
to qu1~kly reach the brain. 
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Figs. SA and SS show the. adjustment and 
attachment mechanisms 70 for the helmet pieces 32, 34. 
~he preferred elements include flexible tension straps 72 
permanently mounted in a first anchor 74, affixed to the 

5 oater helmet shall 38 and mounted in freely moving latch 
handles 76. These flexible tension straps 72 are elastic 
enough to allow for adjustment to various head siies, yet 
resilient enougb to maintain the helmet's compression fit 
on the patient's head 42. A first anchor 74 is 

10 permanently affixed to the outer shell 38 of the rear 
helmet piece 34 while the latch handle 76 ia free and 
mounts at a point forward of a second anchor 78. This 
second anchor 78 is permanently af f ixecl to the outer shell 
38 on the front piece 32 of the helmet. 30, and 

15 accommodates the flexible tension strap 72 t~rou9h its 
center as the latch handle 76 abuts the second anchor 78 
upon securement. While thl• arrangement between the latch 
handle 76 and anchors 74, 78 is preferred, the opposite 
arrangement ot a permanently affixed anchor to the front 

20 helmet piece, includin9 the permanently mounted flexible 
tension strap and a permanently affixed.ancbor to the rear 
helmet piece, !a also permissible. Alternately,. the 
helmet pieces can be held,togetber by straps, buckle•, 
tape, manual compcession, or other similar. attachment 

25 devices. 
While this first embodiment is preferably.a 

three piece unit (two he~met pieces and a back plate 
piece) the brai·n coolin9 device is also effective with 
only a front helmet piece which bas been activated with 

30 coolant an4 ia 111anually pressed against tbe head. Tbis is 
a1•o ~rue for ~h• ether helmet piece(S) and th• back place 

• 

• 
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or piece~ thereof~ whic.h can also function separately if 

equipped with nipples or other suitable means and attached 
to coolant sources. 

This embodiment of the brain cooling device is . 
relatively small~ It is portable, can be titted into a 
suitcase-like carrying case, and is suitable for field 
use, such as in ambulances, battleflelda, athletic fields, 
aircraft, marine vehicles, S:»acecraft, emergency t~ea.tment 
facilities, and the like_. It· is 119htwel9ht: and can be 

10 carried directly to the patient. In one example, the 
brain cooling device fita tn a suitable carrying case and 
wei9hs approximately thirteen·pounds. 

Pi9. 6 is a second· embodiment ·of the brain 
coo11ng device 100.. 'l'his eml!odlment. le made of two 

15 pieces: a one piece helmet 110 with front and rear . ." 

se;ments·112, 114 in combination with a back plate llO. 
Both tha helmet 110 and the back.plate 130 are operatively 
connected to coolant saurces (not shown), The coolant 
sources 112 employee! with this embodiment are similar to 

20 those d1scloaec! above in the first preferred embodiment. 
Like the eirst pre~erred embodiment, these components are 
lightweight and portable. They can be easily and quickly 
assembled together immediately. p~ior to use at ~he cite of 
the trauma. Detachment is simple and quick. Although 

2s· these components are designed to operate as a unit, either 
the helmet llO or the back plat• 130 can be used 
separately should it be necessitated or desir~cJ. 

~h• prefe~ced helmet 110 ~· of a universal sige 
to insure conformity to all head sizes. '!he.helmet has 

30 inner 116 and outer 118 shells with a ·cavity l20 
therebetween (Fig. 7). The two.helmet ae911ents 112, l14 
separated by a l~cle-to-sid• baffled connectcr 122. !his 
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baffled connector 122 i& of an elastomeric or other 
suitable flex~ble material with several folds on both 
shells •. ~bis ba?lled connector 122 allows the helmet 110 
to be adjust~4 to various he•d sises. While· a side-to-

S side connection is preferred, a front to rear connection 
is also permissible. While baffled or folded connectors 
are pteferred, other flexible, resilient,_elastomeric · 
connectors are also suitable. Also, ·while two helmet 
segments 112, 114 are prefe~red, additional segments are 

10 also permissible provided these segments are separated ~Y 
baffled or other suitable connector•. Flexible adjustment 
mechanisms 124, pr.eferably on both· side• of the helmet 110 
provide- further adjustability. These adjustment 
mechanisms are identical to those diacloaed tor the 

15 preferred embodiment and are illustrated 1n Fig. s. 
!be front belut segment 112 has at least one 

outwardly ezte~4ing nipple 125 to receive coolant from a 
tube 126. Tbe nipple 125 in. the front helmet segment 112 
extends into the hollow cavity 120 for circulating coolant 

20 throughout the entire hollow cavity 120 (see Fig. 7), 
cooling the inner shell 116 of the helmet 110. The chill 
penetrates the inner shell 116 to contact the patient's 
bead. 127 at a temperature ~uff iciently low to quickly slow 
the brain'• metabolism and inhibit potential neurologic 

25 damage. Th• h•lmet 110 also includ•• exhaust ports 128 at 
its lower end to allow coolant to leave the helmet 110 and 
equalize preesure, whereby, the helmet 110 does not crack 
or sua~ain otb•r damage. 

!he back plate 130 provides additional cooling 
JO for the brain atea and u~per spinal column. It is 

preferably a one pi•c• unit, although multiple piece 
construction is. permis•ible. Like the helmet 110, the 
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back plate 130 hos a large hollow cavity 132 between the 
inner shell 134 and outer shell 136 (Pig. 8). The back 
plate 130 ·1s separate from the helmet 110 during use. The 
back plate 130 includes a centrally p_ositionecl nipple 140 

s to receive coolant. Single or multiple nipples placed at 
other locations on this back plate or any pieces thereof, 
are also permissible. The back plate 130 includes exhaust 
ports 142 along the. perimeter 144 of.the back plate's 
lower portion 146 to allow coolant to leave, equalizing 

10 pressure in the cavity 132 to prevent damage to the back 
plate 130, such as cracking. Additional or substit.ute 
exhaust ports can be placed anywhere on the ·back plate • 

Like the preferred embodiment, this back plate 
·130 supporta the neck. It has a 1addle shaped upper 

15 portion 148 to accommodate and exaggerate -the natural 
curvature of the neck; hyperextending it, while 
positioning it upwai-da. In this poeition, the carotid 
arteries or other lar9• neck vessels are exposed and 
easily accessible for catherization involved with other 

20 ·resuscitation methods. 
Fig. 7 is a cross sectional view ot _the helmet 

of this second embodiment. 'this view shows the coolan.t 's 
circulation betwee~ the helmet 1e9ment1 112, 114 in 
detail. The apecific circulation path is shown by arrows. 

25· Coolant fluid, consisting at 9as at a low 
temperature or very cold liquia aoves by expansion from 

• the coolant source 1 not shown) through a t~be 116 
operatively connected to the nipple 125-on the front 
se9ment 112 of the helmet .110. Thia nipple 125 ia 

30 preferably located· on the front segment 112 ot the helmet 
110 since its angular orientation away from the body 
providea easy tu~e aacesaibility. However. ainqle ot 
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multiple nipples can be piaced on any of the helmet 
segments 112, 114. Coolant then enters the hollo~ cavity 
120 in front helmet se9ment 112°, and circulates through 
the baffled connector 122 to the rear helmet segment 114. 

5 Coolant exits the system tbrou9h exhaust ports ~2B, 
preferably located on tbe lower portion of tbe rear helmet · 

. . 

segment 114. Additional or substitute exhaust po~ts may 
also be located anywhere on any of the helmet sesments to 
accommodate possible increased pressure. 

10 Pig. 8 is a cross sectional view of the back 
plate 130 of this second embodiment. This view shows the . 
coolant's circulation within this back plate's hollow 
cavity 132 between t.he inner and outer shells 116, 118 in 
detail. The clrc~lation path is shown· by arrows. 

lS Similar to the helmet lla,. the coolant fluid, 
consisting of gaa or very cold liquid, moves by expansion 
from the coolant source (not shown) througb a tube 149 to 
the nipple 140 on the bottom aid• is2· of the baok plate 
130. This nipple 140 is preferably centrally located on 

20 . the curved u~per portion 148 to provide easy tube 
accessibility. Coolant then enters the hollow cavity 132 
and c1rcu1atea throughout the entire back plate 130. 
Coolant ·exits the back plate 130 through· the exhaust ports 
142, preferably located on the perimeter 144 ot the lower 

25 portion 146. Additional or substitute exhaust ports may 
als~ be located _anywhere on thi~ back plate 130 to 
accommodate possible increased pre1sure·. 

Simil•r to tb~ f ir•t preferred embodiment, the 
helmet 110 and _back pla~e 130 of the embodiment are made 

30 of a polymeric material such as blow molded plastics, 
ny1an. fiber91aaa. rubbar. m•tal or the like. ~bis 

polymeric material is able to withstand contraction from 

• 

• 

, 
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. . 
rapid cooling and subsequent expansion upon warming 
without cracking. The inner helmet shell 116 is thin 
enough to conduct the chill from the hollo·~ cavity 120 to 
the brain at • temperature sufficiently low enou9h to 

s quickly slow brain metabolism and inhibit potential 
neurolo9ic damage. !he inner helmet shell 116 is also 
thick and tou;h_ enough to support the head without 
deforming when the helmet 110 is adjusted and placed on 
the patient'& head 127. However, soft shell or cloth-like 

10 helmets are also permissible prov1c1•d they.have a hollow 
cavity which can sufficiently receive ancl circulate 
coolant fluid. 

Padding (not shown) may also be included on the 
helmet 116 ana back plate 134 inner shell• for aclditianal 

15 comfort. However, this paddin9 should be of a material 
such as ""sponge or the like which ailowa the chill to 
quickly reach the brain. 

While theae two pre!e~red embodiments described 
in detail herein are por~able devices particularly suited 

20 for field u•e, they are· also suited for stationery, 
clinical uee. Should a clinical device be desired, these 
two portable embodiments could be made lar9er and modified 
accotdin9ly for 1uch use. · 

In ope~ation, the brain cooling apparatus of the 
25 invention sufficiently chilla the brain to alow its 

metabolism allowing for continued resuscitation efforts. 
As previoua~y stated, th.e invention compr~ses a method of 
treating anoxic and ischemic injuries suffered as a result 
of cardiac arrest, respiratory arrest, 1trok• or o~her 

30 cerebrovascular trauma·, suttocat:ion, drowning, 
electrocution, toxic poiaianing (carbonmonaxide, cyanide, 
et~.) metabolic ·1nsults er ctfter s1m1lar trauma. 
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Specifically, operation cf the apparatus 
involves merely placing the patient on the back plate, 
attachin9 the helmet pieces (if using a multiple piece 
helmet), aajustin9 the helmet on the patient's head, 

5 attaching the helmet to the b1ck plate, att•ching a tube 
.from the nipple(s} tc the coolant source and activating 
the coolant source. Thia process is quite simple and can 
be performed at the trauma cite by a person with minimal, 
if any, medical training. 

10 From the !oregoin9 description, it ia apparent 
that the objects of the present invention have been 
achieved. Whil• only certain embodiments have been set 
forth, alternative-embodiments and various modifications 
will be apparent ta thaae skilled in the art. These and 

15 oth,r alternatives and ~dif icatians are considered . 
equivalents and within the spirit and scope of the present 
invention. 

Wbat· 1• claimed ia: 

• 
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· l. Apparatus f~r cooling· the brain comprising: 
a~ means for enveloping the nead, 

provided with means therein for circulation of a coolant 
fluid: 

b. a coolant source; and . 
c. means providing for fluid 

co~unication between said coolant source and said head 
envelopin9 means: 

whereby when said coolant source is introduced,· 
into said enveloping means, it becomes lnstantaneously 
chilled, to rapidly cool the brain to a temperature 
.sufficient to slow the brain's metabolism. 

2. The apparatus of claim 1 which further 
includes neck aupporting meana, said neck supporting means 
provided with means therein for circulation of a coolant· · 
f·luid, and means providing tor fluid communication between 
said head enveloping means and said neck supporting means. 

3. Th• apparatus of claim 1 which. ·turther 
incl~des a neck supporting means, said neck supportin9 
meane provi~e4 with means therein for circulation of a 

· coolant flu1c1 and means providing far. fluid couunication 
between said neck supporting element and a coolant source. 

4. ~he apparatua of claim l wherein aaid head 
enveloping means includes a belmet•type element of unitacy 
or multiple piece construction which includes flexible 
means for adjuatin9 and retainino said helmet-type element 
en a patient'• head. 
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s. The apparatus of clai• 4 wherein said head 
enveloping means includes a multiple piece helmet-type 
element, each of said pieces including means therein for 
circulation of a coolant fluid. 

6. The apparatus of claim 2 whetein said means 
for circulation of a coolant tluld includes cooperatively 
aligned ports at the interface of said head enveloping 
means and said neck.supportin9 means. 

7. The apparatus of claim 5 wherein said means 
for circulation ot a coolant fluid includes coope,atingly 
aligned ports at the interface of said helmet pieces. 

a. The apparatus of claim. 2 wherein said neck 
supporting means includes an upwardly curved portion to . 
permit accesa to the neck vessels. 

9. !he apparatus of claim 2 wherein said neck 
supporting means includes exhaust porta at its lower 
perimeter. 

10. The apparatus of claim 3 wherein said ·neck 
supporting mean• includes an upwardly curved portion to 
permit access to the neck vessels. 

11. The apparatus of claim 3 wherein said neck 
supporting means include• exhaust ports at its lower 
perimeter. · • 



I 

02/15/96 16:40 

W092/2030' 

REEDFAX ~ 011653370031 A 

800 421 5585 

-21-

N0.627 P024/033 

PCl'/US!t2/04327 

111111111111111111111111111111 
C L M S * 

12. The apparatus o~ claim 1 wherein said head 
enveloping means includes exhaust ports at lts lower rear 
end. 

13. A method for treatin9 iacbemic and anoxic 
brain itsjur1es in mammals which compri•ea: 

a. · placing over the head of said mammal a 
means tor e.nveloping the head, said head enveloping means 
having mea~s therein for circulation of a coolant fluidt 

b. adjusting aaid head enveloping means1· 
c. act1vatin9 an external coolant source, 

said external coolant source being in fluid communication 
with said head enveloping means; 

whereby a chilled fluid is transferred from said 
external cool'ing sourca to aaid head enveloping means such 
that aaid head envelopin9 means is inatantaneously chilled 
to a auff ioiently low temperature whereby aald chill is 
transferred through aaid mammal's skull into the brain, 
lowerin9 tbe bfain's metabolism. 

14. The method of claim 13 wherein.A neck 
supportin; ll'lllan• with means for circulation of a coolant 
fluid and aeana for receiving coolant fluid· from said head 
enveloping means, is placed under said mamma1•s neck and 
into abutment with said head enveloping means whereby 
coolant is passed through said head enveloping means to 
said neck supporting means for cooling said mammai•s brain 
stem and uppe·r spinal colwnn to a paint where the 
metabolism ef said brain stem and upper spinal column is 
lowered. 


