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BACKGROUND

Burn injuries are caused by fire, chemicals, electricity, and friction and can vary in
20  severity. First degree burns are the least severe, causing redness, and healing relatively
quickly. On the other end of the spectrum, fourth degree burns are the most severe, burning
down to the level of the muscle and bone. Second and third degree burns fall between these

extremes.

Medical professionals often try to strike a balance when deciding how to treat burns.
25  Onone hand, if a burn is superficial and relatively dry, then many feel that the wound should
be kept moist with water or some sort of ointment or cream. For example, Dr Xu of China
National has developed an “alternative” technique called Moist Exposed Burn Therapy,
which, unlike the conventional way to heal a burn victim by keeping the burn wound dry,
Professor Xu keeps the patient’s burn wound moist. Dr. Xu’s treatment regimen requires
30  very little administration of antibiotics and disinfectants to the burn wound. Instead, Dr. Xu
uses natural herbs to aid burn- wound healing, wherein natural-plant extracts at the base of a

beeswax is the main ingredient used. However, a problem with applying many ointments
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Further, a 2004 American Journal article reported:

Aluminum foil as a dry sterile initial covering for thermal burns under
occlusive pressure dressings has been presented as a method of diminishing

25 the maceration of a burn surface. The method appeared to influence favorably
the local result by elimination of the use of ointments and by facilitating the
dispersion of exudate to the periphery of the burn. No evidence of toxicity as
a result of the treatment was found. The systemic reaction was, if anything,
less obvious.

30 Despite the above-mentioned anecdotal report and the reported research, public data is
not readily accessible in-relation to the practicable applications of using aluminum foil as a
healing agent. In addition, to date, there appears to be no commercially designed aluminum-
derived medical products for general-purpose sale other than large blankets usually reserved

for Emergency-Services organizations.

35 One existing known use for aluminum-derived products is in the employment of the
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effective heat-transfer characteristics to cool a burn wound. One key embodiment employing
an enhanced heat-dissipation capability features a this aluminum substrate, with one side

25 adapted to make direct contact with a burn wound, while the other side of the aluminum
substrate exposes to the air a topography that resembles a microscopic field of cones,
hollowed and also providing aeration to the wound. The hollowed cone structures provide a
greatly increased exposed surface area of the aluminum substrate to encourage efficient
thermal convection processes, while still allowing the bandage to flex in any needed

30 direction. Besides exhibiting multiple properties that are beneficial to healing certain types of
tissue wounds, as discussed infra, aluminum is non-toxic, easy to sterilize, relatively

inexpensive and easy to fabricate with, and abundantly mined worldwide.
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15 This patent application is a Continuation-In-Part of, and incorporates by reference,

Patent Cooperation Treaty (PCT) Application No. PCT/US2011/67256, filed on December
23,2011, for “Aluminum-Based Bandages to Aid in Medical Healing and Methods of Use”.
However, for convenience and clarity for the reader, original Figures 1A-19 from PCT
Application No. PCT/US2011/67256 are repeated in the present patent application.

20 However, Figures 20A-31G, which depict some additional and/or refined embodiments,

have been added to the disclosure. Brief descriptions for all of the figures are as follows:

Figure 1A depicts one embodiment of an Aluminaid™ bandage (large-rectangular
general form factor), showing the top-side topography that features a field of heat-

dissipation-enhancing cone-like protrusions.

25 Figure 1B depicts one embodiment of an Aluminaid™ bandage (large-rectangular
general form factor), showing the bottom-side topography that features a substantially smooth

aluminum substrate, which is intended to make contact with a user’s tissue.

Figure 2A depicts one embodiment of an Aluminaid™ bandage (large-rectangular
general form factor), showing the top-side topography that features a field of heat-

30 dissipation-enhancing pyramid-like protrusions.

Figure 2B depicts one embodiment of an Aluminaid™ bandage (large-rectangular
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showing the top-side topography that features a field of heat-dissipation-enhancing cone-like

protrusions. This form factor includes an end adhesive tab 35 adapted to engage the end of a
20  finger, and three incrementally sized sections 20, 25, 30 for engaging an associated region of

a finger the bandage is applied to.

Figure 5B depicts one embodiment of an Aluminaid™ bandage (narrow finger-form-
factor), showing the bottom-side topography that features a substantially smooth aluminum
substrate, which is intended to make contact with a user’s tissue. This form factor includes

25 anend adhesive tab 35 adapted to engage the end of a finger, and three incrementally sized

sections 20, 25, 30 for engaging an associated region of a finger the bandage is applied to.

Figure 6A depicts one embodiment of an Aluminaid™ bandage (finger-form-factor),
showing the top-side topography that features a field of heat-dissipation-enhancing pyramid-
like protrusions. This form factor includes an end adhesive tab 35 adapted to engage the end

30 of afinger, and three incrementally sized sections 20, 25, 30 for engaging an associated

region of a finger the bandage is applied to.

Figure 6B depicts one embodiment of an Aluminaid™ bandage (narrow finger-form-
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WO 2013/ 019372PCT/ US2012/ 046310 7 Figure 11A depicts one enbodi ment of an
Al uni naligmgeisan bageriqigRatere crrkadimenita8e ran Grear ks azr hdiseReeiaMes ur f ace

t opogr aphy; (g)[{)the al um num substrate (that is, the surface not designed to
be in dlrect contact with a user's skin) is |ncreased with a plurality

e L By SRR hPOP LBl R el R it B0
of an Aluminaid™ bandage’s aluminum substrate, featurmg in this case, as an example, a
25  plurality of rows of pyramid-shaped protrusions to maximize the outer surface area available
to facilitate heat transfer away from a user’s body/wound. In this particular example, each
protrusion is shown immediately adjacent to each other; however, in other embodiments, the

protrusions can be separated by a distance along the aluminum substrate.

Figures 10A-10N each depicts one embodiment of a possible heat-dissipation-
30  enhancing protrusions, including various exemplary embodiments of pyramid-type
protrusions, cone-like protrusions, half-dome-like protrusions, and protrusions hollows
manufactured in the top-center that can extend down the length of the raised protrusion and

even all the way through the aluminum substrate of an Aluminaid™ bandage.



of the enbodi nent of an Al um nai dTM bandage depicted in Figure 11A. Figure
12A depicts one enbodi nent of a partial-side view of an Al um nai dTM bandage
(general worms3feei7er), wherein the outer surface area ofPCrhms2@Rowismum

substrate (that is, the surface not désigned to be in direct contact with a

user's skin) |s i ased with a rf protrusions; e.dg.,
P ahes. " oondizirg 11 GE5SEHant crinimaht el Albhusia oS GERsTRER.

Figure faa&>d@3é&h&h99ﬁeﬁlﬁbaﬂfae@mrgoglfapﬁy 6f %%mmnumﬁmt@ake &hsgs, hew of an

Al umi nai dTM bandage depi ct igure 12A, wherein the outer surface area

of t he salfaer Immhesglhmittpéwen (1tr¢:atcontsct witea sserfsakim) moncigesidgnidda plorddigy i n
15is increased with a plurality of

di rect nt act V\At SQr t g&)

surfacéu%re%{nr?ngr ﬂéncr%asﬁ ca lsc‘fﬁ)él M-cones, or pyram' ds; in order to increase
heat di ssi pat,i on, Wner ein d| dat e mensi o e .introduced. It
shodl d be n ‘Sﬂretﬂg]gf{ aﬁlq,gﬂéchﬁg &\IP%Fé’aﬁ Sé”%%ﬁ%‘ﬁ%\? THRY SUPREAEr e not
i nt endeditltlé)erhl')dﬂlﬁleﬁthﬁ aﬁ%ﬁﬁlrféfldTMhﬁan}%% bicka idiFaireqyne. Figure 13A depicts
one enbodi nent of an Al um nai dTM bandage (general form 20factor), and al so

|l udes ¢ RQRERENT TGt SHeLy bAShER! 8Tt (L7 BF8Y AlliEmRRIes when ¢ he

al um num subs ey are coupl ed experiences certain
t enper fand®e.(general foﬂﬁn therce), 1Wa3Brade meaiumrenﬂamm&frtha tluafinam culisaaey(that ew of
an Al um formfactor) al so sho

dTM b I .fh
rel ati dﬁgﬁ‘lr i}lrgé anb%%{gﬁég fh rlaHrS*éli‘?FUiﬁ’inEaCWét a|uS?rn%ﬁ %?tléf%f)%%ltﬁ ﬁg al um num
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(general formfactor) al'So i ncludes” a therm)chrom c visual indicator,
suspendbeshimbione t he aI um num substrate via a "bridge" conprised of alum num
strips, which indicates when the al um num substrate experiences certain

pr edet er m nddgiei2B ddpictesne d—'rhmﬂimeﬂi&fdemset@ pneakvitrodewsfiatnof an

Al 'um naj dTM bandage (general. rmf tor), .30 and al so includ s a
t her mochHBIR v|1§’1}}§ilgq%ﬂ ‘g\m"eﬁ@i AVHeFRR RS RS I aSeomsbeitB® i s di sposed

on the faR%uff sBsPHOERA i0thd Hﬁffa% Wgi c[k‘éfd@q@dl‘%?ﬁﬁer Bl el QB AR S ustNEsigtPs et
of thernmochrom ¢ coated protrusions indicating when the alum num substrate
expér i enoescasdiovi 2 LGNS 0 PCTIP2QMBIDE 634 Oridges, cones, or pyramids; in order

to increase heat dissipation, and wherein some candidate dimensions are introduced. It

should be noted that the dimensions provided are exemplary only and are not intended to

limit the scope of the inventive disclosure.

Figure 13A depicts one embodiment of an Aluminaid™ bandage (general form
20  factor), and also includes thermochromic visual indicators, which display themselves when

the aluminum substrate to which they are coupled experiences certain temperatures.

Figure 13B depicts one embodiment of a cutaway-view of an Aluminaid™ bandage
(general form factor), which also shows the relationship between the thermochromic visual

indicator(s) and the aluminum substrate.

25 Figure 14 depicts one embodiment of an Aluminaid™ bandage (general form factor),
and also includes a thermochromic visual indicator, suspended above the aluminum substrate
via a “bridge” comprised of aluminum strips, which indicates when the aluminum substrate

experiences certain predetermined temperatures.

Figure 15 depicts one embodiment of an Aluminaid™ bandage (general form factor),
30  and also includes a thermochromic visual indicator, wherein thermochromic compound is
disposed on the tops of a subset of the aluminum substrate protrusions, the subset of

thermochromic coated protrusions indicating when the aluminum substrate experiences



8 certain predeterm ned tenperatures. Figure 16 depicts one

enbodi nent of an Al um nai dTM bandage (| arge-rectangul ar general form
factor), whaeidngoi’he top-si de topography that features a&cfiusha2oiesheat -

di ssi pati on- enhanci ng cone-like protr8sions, a thernochrom c visual
indicator in t({}\wg conmuni cation with the al um num substrate, and a

pl ur al iCFE}alepr‘? mb‘?edr?ﬁlﬁﬂ?r%lﬁf‘r ed aeration holes to suppl ement the randoniy
occurring pinholes that are part of the normal alum numrolling process due

to inpuritiddgummifidapiathere grabadimental ap AR R’ baAdLs (BrRISyTerGgUIaN
aer ati qn,hgf ﬁ afF&oBtéh%(m ﬁ{hk% giaétop&gﬁlapﬂy%]%ea?a%@& ﬁ%ﬁ opgLfs can be

presenton t um’hum substrdte as e sl ze and popul ation
densit |CE$1pmhoh4eehamrr@taonerhﬂte pesrus Bns, ethd@varhioadic wistihl ipdicttoc inl thermal

applicati ons 17 depicts o odi pent of an_Al um nai dTM
banéageCOP}f%‘Flj“ea“PEé’\flﬁh‘égP igERaH traf ?B]é‘fngﬂ of & %r‘i@anﬂlﬁf’é ‘{fg%) si de

t opogr aph¥ioh %Iesft@ﬁiﬁﬂ[&&n@tﬂe'r%d%nﬂ o@&ﬁhﬁg ?ﬁfh@ﬁzfs i a&%ﬁ%‘tﬁ@ncﬁﬁfaﬂm d-like
protrusions, a thernochrom c visual indica in thermal conmunication with

the al wiimurmsieblsty pioesss dnatoainpludtied. i Though thippartioilanembdédicent shdwi Sakr at i on
holes to Stéfgl em::nlit1 1t he rtlla‘ndom occurrin EI nhol €5 t ha are Eart of the
nor mal "8 FHRQLEh i PP atigHR €9 Bminﬁgﬁ RSO HEY i cul ar
enbodi M@ithingFOWS @it ¥s WONSTRE sid@ht hepuldtioh @nsifies &ttﬁ@ﬁerytﬁm 1f#¥1ésQfaf becol umms
of aeration holes can be present on the alum num substrate as well. The

si 28 ar@ripdpiithawartiwlagepplicatiess. of t he aeration hol es can be varied with
particul ar applications. 20Fi gure 18 depicts one enbodi nent of an
Al umi nai dTM Kigmdbalyeddpivay o misndosetrf iaalAlymimast drigodage (Gegrercatangdnm

factor), i ng. th op-Side to raph hat  feature f.iel d of
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duelSt 0 aef ur Iélg e%‘%o su&pﬁer nt he r art Iogclflur r g%g% n{%t% epg(rrt])tvﬁé enrllé/rmaf)wS of

aeration O varl a | ong aera es can be

pres entamﬁmhhﬁroalhngnprmm gub sl ihglugitias waiulgh tHi parsicdler ntodigp shbivednly
densities of the aeration holes can be varied with particular applications.
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subst anii i SRLERE B09UH ATHOSIEEA pdRLMoh ARSI orSON A NF LRS! de

t opogr ap eatures a i ssi pation-enhancing pyramd-1like
pr ot rusuauaéwnagahmutmcapplmlonwl sual i ndicator in thermal comrunication with
the al um num substrate, and a plurality of rows of manufactured aeration
hol2gs to sugfiperers ddpites sdabddymeste i ah iAgmBiafdT9asddde dharddve siBstantRilyt he

normal WO 2013/ 019372PCT/ US2012/ 046310 | i
rectangular general form factor), showing the top-side topography that features a field of
heat-dissipation-enhancing cone-like protrusions, a thermochromic visual indicator in thermal
communication with the aluminum substrate, and a plurality of rows of manufactured
aeration holes to supplement the randomly occurring pinholes that are part of the normal

25  aluminum-rolling process due to impurities. Though this particular embodiment shows only
rows of aeration holes, in other variations, columns of aeration holes can be present on the

aluminum substrate as well. The size and population densities of the aeration holes can be

varied with particular applications.

Figure 19 depicts one embodiment of an Aluminaid™ bandage (narrow, substantially
30 rectangular general form factor), showing the top-side topography that features a field of
heat-dissipation-enhancing pyramid-like protrusions, a thermochromic visual indicator in
thermal communication with the aluminum substrate, and a plurality of rows of manufactured

aeration holes to supplement the randomly occurring pinholes that are part of the normal



9 alum numrolling process due to inpurities. Though this particular

enbodi nent shows only rows of aeration holes, in other variations, colums
of aeratiwo 2hm/ag37can be present on the al um num subst r aCe/usg02mUd310 The

si ze and popul ation densities of the &eration holes can be varied with
particul ar. applications. 5Fi gure 20A depicts one enbodj nent of a smmall
porti orfyping 'W@%W%HYPVSESH%E%{T}R}‘EP%E “gﬁé@éaa%lﬁﬂéf ?l&%@@ﬁa&s AN °Be used

in Al unbRbHTIMBANEASE in SAOW PG tidns BbTuAtk 8P ahtid o1 QRn PeFresbRRRGHAPNY t hat
features a field of heat-dissipation-enhancing cone-like protrusions with

hol es dilgposadsubasirathes wolh. dhe siac Ippaputation gansitsgpitee 20Biadpilast@nbne
enbodi nent . of . a StmiLalg Eolrtit.on of a thermally conductive, 10 netal - based
subst r aPEef BAP PRRHCURE 2PRIKHUODS: Al uni nai dTM bandage, showing a variation of
the bottom si.de topography that features a substanti all noot h al um num
subStrate i fSHEAAERPIGH PRE ﬁB‘g‘éCmeWa‘ff SRy d aaﬁe”%%%fyoquﬂuitwsn
respecthug-hRad sillse st Rt c@behlang 'A'PﬁJmﬁfa{EﬁM b K@ P! Bt £PstiatibRios (oot tom

surface i s adapted to make contact with a user's tissue. Figure 21A depicts

one entjoptsidemopogfaphy s if¢atypoes & fiokd aytheat-dikrepatmhiephawniuene ke pt@rusetmal - based
substrat. at .can be used i um nai dTM bandage, showi ng a vari ation of

t he top‘y@? %fges[%ogpi%g‘l}e?qpa?pe‘aélép{?}lggog field of heat-dissipation-enhancing
cone-li ke prQqtrusj w th hol es di sposed at the top of each protrusion.
Figure 21B dpee 0B drpicth B TRHIMBH of 2Smal PopY ?%thsﬁmajlxma_ﬁw-‘my
con@ucthMeL bdtEd AlbsRaS erht SHPEE [ @H8n Widhina R BEndSe kHoWidY 47 dioA Iikandage,

showi ng a variation of the 20 bottom side topography that features a
subst artottai-sidsmpogiaplay that Ieanresubsbstant@aliysimeogpdnsatinmsitytrielietsrspéragd ext end

into and through their. res tive  heat-dissipation-enhanci ng cone-l.i ke

or ot r ust BhEo TR S el ST e i B L HRRR TR RP g ER e b er s

t i ssue.protrusionsFITHY BtRALUHRABE KladlaMoe temiRdE R wath sfuseMBtibsuportion of a
thermally conductive, netal -based substrate that can be used in Al um nai dTM

bandage, shqwhic A A/ aLjiat Bﬁ)@erﬁf)o&iﬂl‘én@(ﬁ{a%?ﬁli ﬁﬁti&&&@ﬂ(h@ﬂﬁﬁll%é&%ﬁuéﬁﬁ?} ures a

field of heat-dissipation-enhancing cone-liKe protrusions " wth holes
di sy50s evetalt-bashed subsfrateftha aehbpnednugiloninaid™ bandeggushew2 B depitioh sf dree

enbodi nent. of a snal | rtion of a therpmally. conductive, t al - based
Subet r dBsida et St Rl DS B AR O NS on of
t he botyimSkdsispp@ar @BRp dhrath pRalsices a substantially snooth al um num
substrate interspersed 30with holes that extend into and through their

respective rlqgﬁféﬁﬁﬂiéfﬁétg 0 SRPARGERMDFGAREI J ot CorPbOf thEgh @R TondititRe POT t OM
surface i s adapted to nmake contact with a user's tissue. Figure 23A depicts

one enboethlAeased afbsaats iwdt lcapbe tiednn Afluraing Y rahdage cdwoding a vajatioof the

2013/ 019372PCT/ US201 0@\%3%?0 10 met al - gﬁsed Sﬁgslt rate that can be used in
Al dfi nal g HEhPRGE 2P SN étuéesvaaﬁug’%tf“i“ YO PRI FESHREIYFRPHYST hat

f eat ur egitiehd1beihgr Sftediiaio MidsBionah tRN-reea Nat-aRABatidnk&nRh@h§ USicome Wi t h

hol es di sposed at the top of each protrusion. ' '
protrusions. This bottom surface is adapted to make contact with a user’s tissue.

Figure 22A depicts one embodiment of a small portion of a thermally conductive,
metal-based substrate that can be used in Aluminaid™ bandage, showing a variation of the
25  top-side topography that features a field of heat-dissipation-enhancing cone-like protrusions

with holes disposed at the top of each protrusion.

Figure 22B depicts one embodiment of a small portion of a thermally conductive,
metal-based substrate that can be used in Aluminaid™ bandage, showing a variation of the
bottom-side topography that features a substantially smooth aluminum substrate interspersed

30  with holes that extend into and through their respective heat-dissipation-enhancing cone-like

protrusions. This bottom surface is adapted to make contact with a user’s tissue.

Figure 23A depicts one embodiment of a small portion of a thermally conductive,



Fi gure 23B depicts one enbodi nent of a small portion of a thermally
conductive, 5netal -based substrate that can be used in Al um nai dTM bandage,
showi ng awoanizaupya of the bottom side topography that Peatuse@E2/086310
substantially snmooth al um num substrate interspersed with holes that extend

into and through their respective heat:dissipation-enhanci ng cone-|like
protr usrp?fﬁlé.asq‘ﬂ?@sgﬁt?tt%cggg? uged 1p g?%%f‘ﬁg bppdaggishopdng %X%r%\}\hoflﬁ fheyser' s

ti ssue. oFk@idSootPy AN rahBede Bl RlordRs-& ofRRharRin AcdneRikdModistifs cut away
view, 1lOrespectively, of a small portion of a thermally conductive,

met al - baidebolsudispasad et thhv&tp dfaackhprotrweidni n Al uni nai dTM bandage, showi ng a
variation of the top-side topography that features a field of

heat - di ssi pdiigore 22Bhdapidtn gnecankodimket qFrachraligiontien ofi 4 theinodlgscoddsposed at t he
top of eac rotrusion. In this e di men it can_ be seen that e hol es
in the m@ak%%ﬁigwbaaﬂtﬁmﬁ%ﬁwﬁ&1"33?@@_@} aaE b Y taPReT o of
each r%&%ﬁﬁéi&l@to@[)gﬂaﬁlkﬁih‘aﬂfea s'a%u%@ﬁi‘dll%nﬂo%@rﬁalhﬁ%&%ﬁﬂ%&ht%liﬁtfsf%g@rs&f the
substrate i s reached. "The hol es extend conpletely through the substrate,

whi ch heitlpkolaethat extevslintsandshmeeph thes respereesteeat-Hissipapumenhaficieg poseldkes ur f ace

i | abl .enh h | - ' o Fi 25
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factor one odi ment .of .an expl.oded, vi.ew of Al.um nai dTM bandage,
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backi ng | ayer for protecting the adhesive material di sposed about the outer

per i meteahanging pretrppeiedie NameWer at dedpp Pbeachppipicetdts MArEwOm Widlgrigidening

Fi gure a2s zhedlzg#- SurfPieE OI” B, s%%&qu rchhgcp eTl(laenl?oq(?si ] c%]%né)?er%el?/)ﬁ?rlogg? &eVi ew of
an um nal andage, I'ncluding an outer polyneric ver; an rnter nedi at e

absor benbstlate @rhictohedfd degdtelouid CONRICAS iM&ecastRhAhmbag @l espd3sd katReladyser, and
a renovabl e backing | ayer for protecting the adhesive material disposed
about tayailahle trenhangertheralal-gpnyeREohRIASYeS- unti | ready for application to a

wound. WO 2013/019372PCT/ US2012/ 046310 11
Figure 25 depicts one form factor of one embodiment of an exploded view of an

Aluminaid™ bandage, including an outer polymeric layer, an intermediate absorbent layer, a
20 transfer adhesive layer, a thermally conductive, metal-based substrate layer, and a removable
backing layer for protecting the adhesive material disposed about the outer perimeter of the

bandage until ready for application to a wound.

Figure 26 depicts one form factor of one embodiment of an exploded view of an
Aluminaid™ bandage, including an outer polymeric layer, an intermediate absorbent layer, a
25  thermally conductive, metal-based substrate layer, and a removable backing layer for
protecting the adhesive material disposed about the outer perimeter of the bandage until ready

for application to a wound.

Figure 27 depicts one form factor of one embodiment of an exploded view of an
Aluminaid™ bandage, including an outer polymeric layer, an intermediate absorbent layer, a
30 thermally conductive, metal-based substrate layer, and a removable backing layer for
protecting the adhesive material disposed about the outer perimeter of the bandage until ready

for application to a wound.



Fi gure 28 depicts one enbodi nent of an expl oded view of a
finger-formfactor Al um nai dTM bandage, including an outer polyneric |ayer,
an i nt er woi2at3@igdrzor bent |ayer, a thermally conducti vepCrasalrbased
substrate | ayer, and a renovabl e backilng | ayer for protecting the adhesive
mat eri al di spose out the outer perineter of the bandage until ready 5for
appl i cati on ‘5“%?% ¢fts one embqgillﬁﬁfﬁé)ffg eﬂ%lﬁfi‘é“{%w?fr‘?é a&ﬂ‘tgﬁﬁg%éi‘@f fbf one

embodi rm@hiﬁidma@lapg&%ﬁldyﬁ%eyﬁ Sfte b1 phetd Ro&dIMbandags aﬂs&%hﬂhf@, an
outer polyneric layer, an internedi ate absorbent |ayer, a thermally
conductthagallyepeduchsis euetslipsed atbstritayayer, aadd remperbbe bdvkengdapkifory | ayer for

protecting the. adhesive terial disposed about.the e rineter of the
bandaga tRetTE e hErateiy e Pesl BROTES BGEbnmAe: M hoBBRe Uy Sadsl ot &
onewrrtmﬂ%pmi@gﬁ(gﬂ‘to@‘p@ﬁﬁi on of a continuous strip of nmultiple copies of the
Al um nai dTM bandage enbodi nent depicted in Figure 29, coupl ed together,

wher eby usergggand &diciObde i h&NW bR bnPBaRRIE of ﬁﬂé&ﬁ&ﬁd% wrap the

user-si zed bandage strip around/over the wound area. 15Fi gures 31A-31G
depi ct Alamigud™erndadorerlwling art dreert mypyméreantagér, ai intemediateAdbsaibaat ldidy] bandage

Si zes d shapes, However,. no, atte IS de to ict.a
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generally directed to a class of medical products that in nany enbodi nents

ar d0ef ffecenplisation tomeveundat ment of tissue burns, whether be burns due to
thermal burns, sun exposure, or rashes. Included in such products are
various spediigirez¥dddpanticanpesnizovimentays poktain ofmcmnpowats etrgnofertltiplee] y t hi n

| ayer of the I conductive netal .wi th unjquely enhganced material and

st { ncdoPEREL e HETR e fes e T o bt Flafr o8 NreRie b e

char act\glidrédyl werstcan eQelofBth® !Hn%thmﬂda ge requirefll @b tHe S sS€ 2SR dnadeav or ed
as the basis of the bandages because besi des exhibiting nultiple properties

t hat arsribanend/eyvelthe wowmebdtehg certain types of tissue wounds, as discussed
infra, alumnumis non-toxic, easy to sterilize, relatively inexpensive and
easlp t o fabrFigates WAL G deplctabuindaembgdiments of Wertbphwiadeof dHeeennaf t er, the

overall, cl ass roducts 30descrihed in thi atent .a ication is
et or  OPG AL R 1R o ATV BRATRTE! o Elepfetany
2013/ 0%&8@4&&2&&%&?&%@?&&1& In thdRriiBuRal ogy The terns and phrases

as indicated in quotes inthis section are intended to have the
meani ng ascribed to themin this Term nol ogy section applied to them

t hroughout this patent appl i sRTAPNEDUESERIPITEON Y | ndicated otherwi se in
context. Further, as applicable, the 5stated definitions are to apply,

regard!psslﬁgroag&i%grd or phrase's case, to the singular and plural

vari ations fined word or phrase.

20 The inventive disclosure contained herein is generally directed to a class of medical
products that in many embodiments are effective in the treatment of tissue burns, whether be
burns due to thermal burns, sun exposure, or rashes. Included in such products are various
specialized bandages and wraps that incorporate an extremely thin layer of thermally
conductive metal with uniquely enhanced material and surface features to ensure flexibility

25 and effective heat-transfer characteristics to cool a burn wound.

Aluminum is generally favored as the basis of the bandages because besides
exhibiting multiple properties that are beneficial to healing certain types of tissue wounds, as
discussed infra, aluminum is non-toxic, easy to sterilize, relatively inexpensive and easy to
fabricate with, and abundantly mined worldwide. Hereinafter, the overall class of products

30 described in this patent application is referred to as “Aluminaid™ or “Aluminaids™®,



The term"or", as used in this patent application, is not nmeant to be
exclusive; rather, the termis inclusive, neaning "either or both".

Ref er encewoizm3tipz2zpat ent application to "one enbodi menPCI/USanm2emisoali ment ",
"a 10 preferred enbodi nent”, "an alternative enbodi ment”, "a variation",
"one v iat. : on, and simlar phrases nean that a particular feature,

struct teristic described in connection with the enbodinent is

i ncl uded in at |least an enbodinent of the invention. The appearances of the

phrase "in OHE tembHdAbRMses anadisated ihaees Ay ibiiosetionarg aiterlsd tohares in
this i I he sane
onbod, ine HeafBE bl Aneltn M TERERSRAL bidioR appEAndd i lout fid P= SBTE
and t hepasmpepydedtial, ankss cleatyeindiched ettteheise ancomekitr Eatthar ascapglicabid, the

connectlo tween the id nt|f| de msnt c qnent s r objects. Oten,
t he marmifigd g?%nﬂtll@sé&tﬁlﬁpﬁ > Yigpyd ‘b“’éo Cat i °§Bg’g?%8%ﬁeiﬂ9t OSIPH 1h%’?ﬁ’ner in

whi ch t aw%agghlso(l)fqgegéﬁ{ggr{,p@rdlo%glraggt The terns rem)vabl e", "renovably
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25 The term “bonded”, “bonding”, and similar terms, as used in this patent application
specification (including the claims and drawings), refer to any means that is used to fixedly
couple two or more structures together, such as the layers in the construction of some
embodiments of Aluminaid™ bandages. Examples of bonding include the use of adhesives

between surfaces, ultrasonic welding, thermoplastic welding, etc.

30 Directional and/or relational terms such as, but not limited to, left, right, nadir, apex,
top, bottom, vertical, horizontal, back, front, and lateral are relative to each other, are

dependent on the specific orientation of an applicable element or article, are used accordingly
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diacetate (HOAI(C,H30,),)), etc. Many such compounds can be used by the teachings of this
disclosure to enhance the effectiveness of aluminum-based or aluminum-infused medical and
first-aid products. For example, aluminum diacetate can enhance the antiseptic and astringent

20  properties of a medical bandage, while also enhancing the thermal conductivity away from a

burn wound.

III. Aluminaid™ Bandages and/or Wraps

A. Aluminaid™ Theory of Operation

Aluminaid™ products deploy natural occurrences of physics combined with specific
25  application and form factor. Essentially, Aluminaids™ include the physical properties

inherent in aluminum, such as “specific heat capacity” and “thermal conductivity”.

Taking an Aluminaid™ bandage as an example, specific heat capacity accounts for
the amount of heat that the aluminum foil disposed in the bandage can store at any one time
and thermal conductivity accounts for how fast that aluminum material can potentially

30  conduct heat (somewhat analogous to how fast an electrical wire of a given material can

conduct electricity).

There are three ways in which thermal energy transfer can be described:
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the thermal energy. The hand (of much greater mass) requires much more energy to raise its
temperature (if at all, depending upon the physical connection between the foil and the food).
When the subject touches aluminum foil, the foil transfers heat to the flesh; however, due to
the aluminum’s low specific-heat capacity, the foil quickly loses energy, barely raising the
15  temperature of the skin in contact. Because aluminum foil does not effectively store
conducted heat, it therefore facilitates the “cooling” of a burn whilst simultaneously (in part)

preventing other associated risks such as infection, dehydration, and hypothermic symptoms.

While aluminum does not effectively store conducted heat, aluminum is nonetheless
an excellent conductor of heat. Aluminum will conduct any heat from the point of contact
20  and will readily give the heat up to any heat sink, even to the ambient. This has a cooling

effect to the source of the thermal heat and a heating effect to the heat sink.

In short, aluminum foil can be an effective conductor of a subject’s body heat,

alleviating pain which emanates from added warmth on a subject’s burn wound.

Table 1 shows the comparatively low specific resistance of aluminum:

TABLE 1:
Comparison of Specific Resistance of Aluminum to Various Metals
at 20 Degrees Celsius

Material Element/Alloy ohm-cmil/ft. micro-ohm-cm
Platinum (Element) 63.16 10.5
Tungsten (Element) 31.76 5.28
Magnesium (Element) 26.41 4.390
Aluminum (Element) 15.94 2.650
Gold (Element) 13.32 2.214
Copper (Element) 10.09 1.678
Silver (Element) 9.546 1.587
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metal substrates disclosed
aluminum and various aluminum alloys. Nevertheless, though aluminum is a preferred
material when taking into account its cost, thermal conductivity, and other physical properties
that make manufacturing easier, it should be appreciated by those skilled in the art that the
special heat-dissipation-enhancing configurations for bandage metal substrates disclosed

10  herein can also be applied to substrates made of metals other than aluminum.

Further still, aluminum foil as a dry, sterile, initial covering for thermal burns under
occlusive pressure dressings has been presented as a method of diminishing the maceration of
a burn surface. The method appears to influence favorably the local result by elimination of
the use of ointments, and by facilitating the dispersion of exudate to the periphery of the burn.
15  No evidence of toxicity as a result of the treatment was found. The systemic reaction was, if

anything, less obvious.

This elimination or at least minimization of applied ointments and other topical
treatments by employing aluminum-based bandages and/or wrapping can help avoid adverse
consequences to a patient. For example, titanium dioxide exposure cream, as a burn

20  ointment, was considered to be irritating from the evidence of production of pain, delayed
healing, and possible destruction of epithelial remnants. Moreover, it has been observed that
when massive doses of ascorbic acid was administered to burn patients, the doses quickly
corrected the state of ascorbic acid depletion; however, the general systemic reaction to
thermal burns was not found to be influenced by this form of treatment, and the general signs

25 of illness were marked in severe cases.

B. General Aluminaid™ Bandage Forms

Refer to Figures 1A-31G (in particular, Figures 20A-31G depict some preferred
designs), which depict examples of some exemplary embodiments of Aluminaid™ bandages,
which are discussed in the written disclosure herein. It should be noted that many of the

30 exemplary embodiments have similar, but differently configured components, and as such
said components are given common reference numbers. For example, all embodiments of the
Aluminaid™ bandages include an aluminum substrate, given the reference number of “57,

and the bandage in general is assigned the reference number of “10”. If an embodiment is so
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In other variations, the aluminum base 5 has a smooth side adapted to make direct
contact with a burn wound, while the other side is manufactured to have a plurality of heat-
25  dissipation-enhancing surface protrusions; such as cone, half-sphere, or pyramid shaped-
shaped nodes (see, e.g., Figures 10A-10N and 20A-24B). In still another variation, the
aluminum base 5 is substantially manufactured by a stamping process wherein a plurality of
said heat-dissipation-enhancing surface protrusions are present on one side (and are
substantially hollowed-out from the stamping process) while the other side, adapted to make
30  contact with tissue, presents a plurality of voids/holes as a result of the manufacturing
process. In this variation, said voids/holes aid in aeration of wounds and this type of
topography is especially effective for enhancing thermal convection processes for cooling

wounds.
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sheets are later separated, the inside surface is dull, and the outside surface is shiny. The

25  resultant manufactured material is often gas and liquid permeable. In some other
embodiments, the aluminum substrate S of the bandage is comprised of either permeable

aluminum foils or sheets/strips of aluminum foils with intentionally manufactured gaps.

In order to enhance the heat-dissipation capabilities and efficacy of Aluminaid™
bandages 10, the mass of the aluminum substrate 5 is strategically configured via top-side
30  topographies that both optimize the overall mass of the aluminum substrate enough to
improve thermal conductivity at the bio-interface of the bandage 10, as well as increase the
available exposed surface area in order to increase thermal convection processes to the

ambient air. The thermal-conduction processes are important during the immediate period of
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25  processes for cooling wounds.

In variations, each of the plurality of discrete heat-dissipation-enhancing protrusions
and/or ridges is separated along the base plane of the aluminum substrate 5 by a distance.
The separation distance used impacts the overall flexibility of the aluminum substrate, as well
as the heat-dissipation effectiveness because as the distance increases, fewer discrete heat-
30 dissipation-enhancing protrusions and/or ridges can populate the aluminum substrate 5. In
various embodiments, the separation distances generally range between 0 (zero) and 0.5 mm,
but can be increased in other applications. It should be appreciated by those skilled in the art

that as the separation distance decreases and as the angle incline of the adjacent discrete
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inherently correlates to the nunber of
bandages 10, a common spacing between the aeration holes is about 4 mm. For relatively

medium-sized bandages, a common spacing between the aeration holes is about 6 mm. For
20 relatively large bandage applications, a common spacing between the aeration holes is about
8 mm. It should be appreciated by those skilled in the art that the aforementioned aeration
hole spacing are exemplary only, and the needed spacing distances can vary according to a
variety of factors, including the exact aluminum alloy used, whether any strain hardening or

annealing processes occurred on the alloy, etc.

25 In yet another variation, referring to Figures 10J-10N and 20A-24B, the some or all
of the plurality of discrete protrusions on the aluminum substrate include a hole in the middle
of the protrusion. In some versions of this, the protrusion’s central hole is a tapered hole and
extends all the way through the aluminum substrate, thereby providing a strategically sized
and placed aeration hole to aid in burn-wound healing, while also increasing the amount of

30 surface area available for thermal convection to the ambient air. In other versions, the
protrusions are formed by way of a stamping process that also puts a hole at the top of each
protrusion so as to effectively make each protrusion substantially hollowed-out; that is a

reverse taper as compared to the previously described version. (See e.g., Figures 20A-24B.)
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for “Thermally Conductive, Metal-Based Bandages to Aid in Medical Healing and Methods

15  of Use”, which is incorporated by reference.

In still more variations, referring to Figures 11A-12B, a dense plurality of
corrugations or ridges 50, 55 are provided on the outer surface of the aluminum substrate 5 to
enhance the heat-transfer/dissipation capabilities of the aluminum substrate 5. However,
because in some embodiments the aluminum substrate 5 material can be strain hardened,

20  especially in the thicker (corrugated) regions of the aluminum substrate 5, bandages using
such corrugations/ridges may not be optimally flexible along the axis parallel with the rows
of ridges/corrugations. This renders a bandage less useful for application to various parts of
the body as it may be more difficult for a user to conform a bandage’s aluminum substrate 5
to a particular part of a user body without overly stressing the aluminum substrate S along the
25  longitudinal axis of the ridges, thus compromising the integrity and possible effectiveness of

the bandage 10.
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In some embodiments, a plurality of pyramid-shaped, cone-shaped, and/or dome-
shaped protrusions manufactured in the aluminum substrate S is preferred over
corrugations/ridges because, while the available outer surface area for heat-dissipation
enhancement is largely equal between the two solutions (assuming equivalent widths and
peak heights), an aluminum substrate S with a plurality of non-ridge-like protrusions is more
flexible along multiple axes. This is important because it furthers the goal of being able to

readily apply bandages 10 to a wide variety of body applications and form factors.

It should be appreciated by one ordinarily skilled in the art that number,
size/dimensions, and shape of the heat-sink protrusions and/or corrugations depicted in
Figures 1A-31G are merely exemplary, and that many other shapes and sizes of cone-like or
ridge-like structures (or similarly effective geometric structures) could be used for the

aluminum substrate S in order to enhance the heat transfer of the bandage 10.

In yet more variations, a thermally conductive adhesive, paste, gel, or grease is
applied to the area of a user’s skin to enhance the heat transfer from a burn wound to the
aluminum substrate heat sink 5. In some of these variations, the thermally conductive
compound is derived from metal or silicone (usually with a zinc-oxide or aluminum-oxide
inclusion to improve conductivity), and essentially fills gaps where air would normally be
present. The thermally conductive compound provides a superior conductor (as compared to
air) almost equal to that of the conductor (the aluminum substrate §) itself. The performance
of thermally conductive compound is measured in W/m-K. Standard silicon/zinc-oxide

thermal compound has thermal conductivities in the range of 0.7-0.9 W/m-K.

In such variations, the thermally conductive medium used can also be an aluminum-

infused medicinal/therapeutic cream, ointment, or other compound.

In more variations, the second, polymeric, outer layer 15 of the bandage 10 is coupled
about the periphery of the aluminum substrate 5, yet leaves most of the top surface of the
aluminum substrate 5§ uncovered so as to better allow heat thermally conducted from a burn
wound through the aluminum substrate 5 to dissipate via thermal convection and/or radiation

to the ambient air.

In some alternate variations, a roll or sheet of aluminum substrate § is used without a
coupled second layer 15, wherein the aluminum substrate is applied over a burn wound, and
is fixed into place around the edges of the application with medical tape or gauze, while

leaving most of the aluminum substrate 5 open to the air to facilitate heat dissipation.
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the bandage 10 incorporates a thermochromic compound 40, 45, 70, or 80 (similar to what is

typically found in mood rings) so that a user can actually see a visual indicator of the heat

being removed from the user’s skin/burn. In a variation, referring to Figures 13A-13B and

25-29, the top side of the aluminum substrate 5 has an extended member SA that extends

under the second layer 15 to be under and in direct contact with the thermochromic

compound 40, 45, wherein the aluminum extension SA provides thermal communication

between a burn wound (via the aluminum substrate 5) and the thermochromic compound 40,

45. In another variation, referring to Figure 14, the top, exposed textured side of the

aluminum substrate 5 (that is, the heat-dissipation-enhancing topography side) has one or

more thin aluminum strips 75 that are used to support and position a thermochromic indicator

member 70 over the exposed top side of the aluminum substrate 5. In still more variations,

referring to Figure 15, a small subset of the heat-dissipation protrusions on the top side of the

aluminum substrate 5 are coated at their tip with thermochromic compound 80. In other

variations, referring to Figures 16-19, the top side of the aluminum substrate 5 has a thermal-
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changed out to a traditional medical dressing.

C. Details of Aluminaid™ Bandage Materials
Refer to Figures 1A-31G.
Aluminum

25 In many embodiments of bandages assuming a specific form factor (e.g., a finger-
form-factor dressing, Figures 5A-6B, 28, and 31F), the first bandage layer S5 disposed to
make direct contact with the burn wound covers approximately 30-100% of the entire length
of the bandage 10. The outer edges of the product are reserved for a suitable adhesive which
forms the bond between the outer sheath (cotton wool or polymer) and the aluminum

30  dressing.

The aluminum material used in the substrate S is generally comprised of at least 90%

aluminum, and is essentially an amphoteric material. Other composites can occur as a result
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prescribed application. In some embodiments, the aluminum material is annealed in order to
make the material more ductile to better facilitate various form factors. The annealing
5  process includes gauging the aluminum substrate 5 and specifically annealing it to enhance
ductility in order to optimally navigate the contours of body parts (e.g., finger and hands, but

not excluding general-purpose forms, such as rectangle and square-shaped dressings).

In variations, the aluminum may be subjected to electroplating or other non-toxic

coating in order to facilitate ductility, improve performance, and enhance durability.

10 When aluminum combines with oxygen, the two elements undergo a spontaneous

reaction:
4Al (s) + 30, (g) --> 2A1,03 (s)

The properties of the aluminum used in some embodiments of the Aluminaid™

bandages and wraps can be summarized as follows:
15 ¢  Main Composite: > 90% aluminum, but is preferred to be > 99% aluminum

o In some embodiments, the aluminum used is an alloy comprised of >92%
aluminum and approximately 5% magnesium, with the balance of the alloy
being naturally occurring impurities. This alloy is especially suited for a
proprietary annealing process designed to enhance the ductility of the

20 aluminum substrate used in bandages, discussed infra.
o The atomic weigh of the aluminum used is approximately 26.98 AMU.

o Form: Solid with specifically formed ridges to maximize the available heat-

transfer surfaces for cooling a wound.

o Annealed: Yes, in order to optimally navigate the contours of body parts (e.g.,
25 fingers and hands, but not excluding general-purpose forms, such as rectangle
and square-shaped dressings). In some embodiments, a proprietary annealing

process is used, as discussed infra.

. Thickness: < 1 mm, as measured from the bottom of the aluminum substrate to
the average peak height of the plurality of heat-dissipation-enhancement
30 protrusions/ridges on the top side of the substrate. In areas of the substrate

between such heat-dissipation-enhancement protrusions/ridges, the thickness is
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<0.1 mm.
o Thermal Conductivity: approximately 209 W/m'k + 10%.
. Density: > 2.699g/cm’.
o Metallurgical Index: 8217
5 o Toxicity: Non-toxic (aluminum-oxide layer coating)

o Porosity: Defined as sufficient to enable the administration of a controlled

release remedial substance, and/or to enable paths for oxygen to be introduced to

a burn wound. The aluminum foil used must not exceed the defined thickness

needed to ensure that the foil does not become impermeable to oxygen. Porosity

10 can be obtained by either the inherent by-product of the aluminum-rolling
process, or by mechanically introducing pinholes. Section IILB, supra,

discusses some strategies for mechanically introducing aeration holes in the

aluminum substrate beyond those that normally occur as a by-product of the

manufacturing process.

15 o Recycle: The aluminum alloy used in the substrate S can be recycled and can be

made of recycled aluminum alloy.
Annealing of Aluminum

In some embodiments, the aluminum substrate S is subjected to an annealing process
to enhance the ductility and flexibility of the aluminum substrate as it is applied to various
20  parts of a user body. Itis a heat treatment used to soften the aluminum alloys to that they can
be easily worked and formed. The annealing process gives the resultant alloy a temper
designation of “0”, which is very soft. In a variation, instead of quenching the aluminum
material immediately after heating (as in the solution heat treatment of aluminum process),

the aluminum material is cooled in stages at specified temperatures.

25 In a specialized embodiment, an aluminum alloy comprised of approximately 92%
aluminum and approximately 5% magnesium is used (with the remainder of the constituents
being naturally occurring impurities). Magnesium is added to the alloy because of its
curative elements, its non-toxicity, and reasonable thermal conductivity (even though it is less

than aluminum, it will not significantly degrade the alloy’s overall thermal conductivity).

30 In a variation, the Aluminum-magnesium alloy is annealed to condition “1100-0”. It

is annealed for approximately one hour at a temperature range of 775 °C - 900 °C. In some
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embodiments, the annealed aluminum alloy is furnace cooled. However, in another
embodiment, the aluminum alloy is then allowed to naturally cool; that is, non-furnace cool,
thereby substantially removing any strain hardening. The aluminum alloy re-crystallizes
during this natural cooling process such that there is greater consistency in the direction of
grain growth (that is, most, if not all, of the grains are oriented in a uniform direction), giving
the material dramatically greater ductility. These specialized fabrication techniques result in
a reduced resistance to thermal conductivity, or greater thermal-conductivity gain, as well as
better malleability (less structural resistance at the atomic level). This re-crystallized
aluminum alloy is used in some embodiments as the primary material for the aluminum

substrate 5 in Aluminaid™ bandages and wraps.
Perimeter Polymer Covering

In some embodiments of bandages 10, one or more edges of the aluminum substrate §
are coupled to a second layer 15 which extends beyond the boundaries of the aluminum
substrate 5 and typically has adhesive material disposed on its bottom surface to facilitate
coupling to a user’s skin. A selection of materials commonly used in medical bandages may
be used as an effective second layer 15, but a perforated polymer such as 1527-ENP ethylene

vinyl acetate (EVA) is preferred in many embodiments.
In another embodiment, the second layer 15 is comprised of 3M™ Transpore™ Tape.

In many variations, the adhesive compound disposed on the exposed bottom side of
the second layer 15 can be comprised of any non-toxic medical adhesive commonly used in
the art, and in most variations, the bandage is stored with a peelable backing layer 14

detachably coupled to the adhesive on the second layer 15.
Thermochromic Compounds

In some variations, the incorporated thermochromic materials 40, 45, 70, 80, 85 used
in the outer bandage layers are comprised of thermochromic liquid crystals (for example, but
not limited to, cholesteryl ester carbonates, chiral nematic (non-sterol) aryl compounds, and
(2-methylbutyl)phenol 4-alkyl(oxy)benzoates) and/or leuco dyes/inks (for example, but not
limited to, spirolactones, fluorans, spiropyrans, and fulgides). In even more variations, the
thermochromic-impregnated bandage materials are calibrated to display a "neutral” color at

the average human skin temperature; that is, approximately 98.6 °F (37.0 °C).

In other variations, the thermochromic indicator materials 40, 45, 70, 80, 85 used can

be a paint, a gel, or a thermochromic-compound-impregnated polymer.

11B; 16-17; 25- 26;

11B;
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12, substantially comprised of absorbent material, each layer having a first surface and a
second surface. In more variations, the third intermediate absorbent layer’s 12 first surface is
adapted to mate with and cover at least two of the perimeter edges of the second surface of
the first layer 5, but leaving most of the first layer’s § second surface uncovered and exposed

25  to the air, wherein:

e The second outer layer’s 15 first surface is adapted to mate with and cover at least
two of the perimeter edges of the second surface of the third layer 12, but also
leaving most of the first layer’s § second surface uncovered and exposed to the
air;

30 e The second and third layers 15, 12 extend beyond at least two perimeter edges of

the first layer §;

¢ The second outer layer 15 extends beyond the at least two perimeter edges of the
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di scussed infra. o The atom c wei gh of the alum numused is approxi mately
26. 98 ANhancing surface topography S includes a plurality of heat-dissipation-enhancing protrusions

7 (also, see, e.g., Figures 10A-10N), said protrusions selected from the group consisting of
cone-like protrusions, half-dome-like protrusions, and pyramid-like protrusions. In

20  variations, the plurality of heat-dissipation-enhancing protrusions 7 (also see, e.g., Figures
10A-10N) are disposed in rows on the first layer 5, the positioning of every row with respect
to its adjacent row(s) is selected from the group consisting of staggered and non-staggered.
In yet another variation, at least one heat-dissipation-enhancing protrusion 7 has a hole 6
disposed from its apex toward the base plane of the thermally conductive metal substrate 5,

25  which aids in the bandage’s 10 thermal convection processes because of the added exposed
surface area to air. In other variations, the first layer 5 includes a plurality of manufactured
aeration holes 6 in the thermally conductive metal substrate 5. In some applications, the at
least one heat-dissipation-enhancing protrusion 7 with a hole 6 disposed from its apex toward
the base plane of the thermally conductive metal substrate S has its hole extending all the way

30  through the thermally conductive metal substrate 5. In some cases, the hole 6 disposed in at
least one heat-dissipation-enhancing protrusion 7 has a diameter that is narrower toward the

second surface of the first layer § and wider toward the first surface of the first layer, which
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15 ¢ Either subjecting the annealed aluminum alloy to furnace cooling or allowing the
aluminum alloy to naturally cool; that is, non-furnace cool. It should be noted,
however, that the natural cooling step results in substantially removing any strain
hardening of the aluminum alloy and ensuring that the re-crystallization of the
aluminum alloy results in substantially uniform grain growth and directional

20 orientation.

This embodiment can be further enhanced by further comprising a thermochromic
indicator member 45, wherein the thermochromic indicator member 45 is in thermal
communication SA with a burn wound via the first layer 5, and the thermochromic indicator

member 45 is comprised of material calibrated to:

25 ¢ indicate to a user when a burn on which said bandage is applied is still too warm

for safe removal of said bandage, based on a predetermined threshold, and

¢ indicate to a user when a burn has cooled to at least a predetermined threshold
such that said bandage can be safely removed and/or changed-out for a new

medical dressing.

30 In variations, the thermochromic indicator member 45 provides color-based user

indications as to the thermal status of the burn to which said bandage is applied. In other
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thin thermally conductive metal substrate S, having a first surface and a second surface,

20  wherein the metal substrate’s first surface has a profile, when viewed from the side, that is
substantially flat and is adapted to make direct contact with a burn wound, and most of the
metal substrate’s second surface has a non-flat, heat-dissipation-enhancing surface
topography, when viewed from the side, that rises above the base plane of the aluminum
substrate 5, adapted to be directly exposed to air. In variations, the thermally conductive

25  metal substrate 5 is substantially comprised of a metal selected from the group consisting of
aluminum, silver, gold, copper, magnesium, tungsten, platinum, and a metal alloy

substantially based on any other aforementioned metals.

In another variation, the method is further comprised of the steps of providing a
second outer layer 15, substantially comprised of a substantially polymeric material, and
30  providing a third intermediate layer 12, substantially comprised of absorbent material, each
layer having a first surface and a second surface. In more variations, the third intermediate

absorbent layer’s 12 first surface is adapted to mate with and cover at least two of the
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5predeterm ned. .t hreshold, .1 V.. A e fqr a Burn und Enbodi ment

h one. enbod mht e ALttt Ge T RS e be il PeadC B TR ¢l i s
adapted to tregk fﬁcsthbjyeﬁi swound. Refer to Figures 1A-31G w th an enphasis on
Fi gures 20A-31G In an enbodi nent, the bandage 10 conprises a first |ayer

5, substantial i i r : bstrate
A A g L e A I STl
substrate' s fi thstd isgrhedetchasr d2profil e, when viewed fromthe side, that is
substantially flat and is adapted to make direct contact with a burn wound,
and nost of & hehegtiahst Sibpéiiter &dge6Pihd fRiiNiRe s dhdBorRled @Na hbidion of the

heat - di ssi pati on- enhanci ng surface topography, when viewed fromthe side,
that rises aboliEst syéacsfEdeghid intemedipse gl}’ﬁfrﬂ%um 15substrate 5, adapted to
be directly exposed to air. In variations, the thermally conductive netal
substrat e 5 ¢ sThabhsleantwap¢ymetongtdes efithe fthied metrmledme leydrd@ afe bondetiéo gr oup
consi sting of alumn ilve d, copper,.magnesi um tungsten,

pl ati num and BQ%@P&?H%ﬁﬁﬁfuééﬁ%@ﬁh?FﬁPP@OBﬁé@ae any ot her af orenenti oned
nmetals. In another variation, the bandage 10 is further_conprised of a
seddnd out er® | APperemaindey of thedtratriuitasq 9f the pisend euteplayer Kuissubysntially y

pol ymer i ¢ mat et i aly o AR B ufiE da R TR ALBL @Y B ulPon SUPSLANKIR! 1Y

conpri sed of absorbent materia each Tayer havi ng Irst surtface and a

second surface,..,ln nore variatiqgns, t third internedi a absor bent
oS A Tnd Bl RS b iRy sl b R ShA e o SRLBER (o of
the perineter &ﬁgﬁﬁwgﬁﬁ&ﬂﬂn§QQQ&Qe%Hh§6?@u§£bb@ﬁ first layer 5, but |eaving
nost of the first layer's 5 second surface uncovered and exposed 25to the

air, wherein; : : j : f i to mate
Mn anlih@m%&&é)%a%ﬂ,ﬁﬁe h%iﬁgge $0 Lo bd fagﬁca?w ¥ﬁﬁ%t tRe aﬁféﬁ@%ﬁﬁ

wi th and cover at least two of t rimeter edges o0 € Seco surface of
t heot hithidd iragreredib®; lapert 12akhereiretheisegpnidwster ddyet heeftendstbelyaydat 1sasbtveecond
surfac epe%nm%?e\f%ageds o(’%rgl(lje grxsp a?gr ,tagd E1t %as‘%it\!’vé) edges of the first surface § are bonded to

a portion of the first surface of the second outer layer 15. This variation would facilitate

better overall heat-transfer properties of the bandage 10, though the lack of absorbent

material about the perimeter of the bandage 10 may not be as desirable for oozing wounds.

25 This embodiment can be further enhanced wherein the non-flat, heat-dissipation-
enhancing surface topography 5 includes the manufacturing step of providing a plurality of
heat-dissipation-enhancing protrusions 7 (also, see, e.g., Figures 10A-10N), said protrusions
selected from the group consisting of cone-like protrusions, half-dome-like protrusions, and
pyramid-like protrusions. In variations, the plurality of heat-dissipation-enhancing

30  protrusions 7 (also see, e.g., Figures 10A-10N) are disposed in rows on the first layer 5, the

positioning of every row with respect to its adjacent row(s) is selected from the group



30 The second and third layers 15, 12 extend beyond at |east two perineter
edges of the first layer 5; The second outer |ayer 15 extends beyond the
at | east waaopanpimet er edges of the WO 2013/019372PCT/ BEZ0B201046310 28
third internediate | ayer 12; The at I2east two perineter edges of the first

| ayer 5 ar.e.on}ded to. a gortion of the fi rsg surface of t he Elhi rd
i nt er mEQPEEEY YyrEAeeqisd and non-staggeredrpln yet apladvarigiion, at 1A °8f Pediges of t he

third idags?ﬂaﬁeﬂieﬁﬁﬁminlagy&&rago@v Y Tﬂg@ﬂ@l&“}'wﬁtﬁ aehoﬁeo@a{sh&@d%n{ heafdxristaur face

of the second outer [ayer 15, e remai nder of the first surface of the
second theibere plaef theghérmadlylvondustivainiejal sobsttt hivtthchaaidom-thokilagelhdi ve

teri dapt ed f in_ .and The first , and third
ayer s eREBESeaerdf Sl TaRaRE Al feciopE el Fir b e BREE o Bfopt ed 1o
one sor yaEh€orR! SRTir@flayer BSeclulldie stdp bﬂ%@ﬂida{gt zﬁ%lﬂ@ﬂiitylﬁf MaifadtiR8 actaflén

bandage 10 can be fabricated w thout the absorbent, third internedi ate

| ayer Iwlesthiartes thepmalyseadpeiiveupetl substete 3.5Inesomempplipeipnpdhaat leesasne t wo
peri meter e . of T ayer. . - t irst
B t nod e ERAR e A bolrun B Mt R sRhogo PRl R BOORRM R (10,
| ayer Idfaneldfitise thaimhalyl @ndw@ive tndt@Gubitiaad ®heitd Iele oxmetidihg alh ertwdy trsicRr
propertijies of the bandage 10, though the | ack of absorbent 15 materi al

about  ttAehsertpet@ugiverREalbahEge> 18" e Gses His hede adspewBiiR atlstst 6821 ng
V\Dql'ads:heat—dissiPJﬁh%nﬁQMﬁ%ﬁ%ﬁh?ﬁﬁﬁ 138 a G th &AL PORLAI e §e||38ndqon'f lat,

heat - di ssI pati onenhanci surface topography 5 includes a plurality of
heat - disssthxadfi therfiesh hgncd agd pidet tavgrd s {1rs( @lrfhoe osthe fire lgyer, whigubath aids

10A- 10N),, said protrusi ons selected fromthe group cqnsisting of cone-like
o ot ot i Perl SiisRor ProwSTieS o (bR i Pl e K HreRvuEFone. I n
20vari ahhRfsoud s dhpihdbtdc¥ssof hdredtndina i f8d-h Gk BARABEhAOLYPS Al usi ons 7
(also see, e.g., Figures 10A-10N) are disposed in rows on the first |ayer

5, the spasping ohihagulpstratafrgmrtbevivsit sirface speat thosccord sfagedhen 2 eaePrd i s

selected fromthe.qgr consi.st i of st agger and .naqn- st ered. In yet
andEher PR e RR s Rl wRbERSE PR IR on ¥ has
a hol e @béias® &LbrintBEHhen$n g[8 Xn kOB LEhet B e AKELESH B BE féaRdipheiiednsy
conductive nmetal substrate 5, 25 which aids in the bandage's 10 thermal

convect’ ¥ cphinsticakiaghppe: Maswaipigtaparoziaealydhp trseqydigneteaalong thedenghaf r . 1n
ot her "tﬁ‘éh@lf%c’”s’ the first layer 5 includes a plurality of manufactured
aeration hol'es 6 in the thermally conductive netal substrate 5. In sone

applicatio the at | east one heat-dissipation-enhanci ng,protrusion 7 with
SPhol -6 anTpeehb et be SpEe RDhATT HE RS R DR RESERRT
congucthamel siBttadte § WdSIi@Tsed of hasluhisunhall®y &xlkaRidk Ag1eadtl o2t 8uM@dim and

about 5% magnesium.

This embodiment can be enhanced wherein the aluminum alloy used in the first layer §

is annealed by a process comprised of the steps of:

¢ Subjecting the aluminum alloy to a temperature in the range of 775 °C to 900 °C;

25 and

¢ Either subjecting the annealed aluminum alloy to furnace cooling or allowing the
aluminum alloy to naturally cool; that is, non-furnace cool. It should be noted,
however, that the natural cooling step results in substantially removing any strain
hardening of the aluminum alloy and ensuring that the re-crystallization of the
30 aluminum alloy results in substantially uniform grain growth and directional

orientation.

This embodiment can be further enhanced by further comprising the step of providing



30 through the thermally conductive netal substrate 5. In sone cases, the
hol e 6 disposed in at |east one heat-dissipation-enhancing protrusion 7 has
a di anet ewotzhsto1pz2narrower toward the second surface ofPCrhmis2di2/0$4316 ayer 5
and wi der toward the first surface of33the first layer, which WO

2013/ 019372PCT/ US2012/ 046310, 29 both aids in the thermnal -convection .

pr oper t3 BETCh{qRIC R oTReMBer 3 Wherefty ﬁé‘&“ﬂ?%@lwggamﬁleﬂ%@b@ 1510

manuf aghiiaNBordkAARhEh PA AEESSHWAN RN vid¥Be MRt Ta Rl SIddShOmerdm&dgorhRr med by
a first stanping of the substrate 5 fromthe first surface toward the
second isdicitacemembhiedd ia componrad Straatpiidghlbmetitng at t he apex of the forned
protrusions 7 toward the first surface of the 5 substrate 5 to formthe
openi ngs 6. d nimgliuze: totahser wASES burhlva Wittle said bandabb & dpphiedid sptlads watnons 7
are cylindrical in_ shape, maintaining approxi mately the sane dianmeter al ong
thedl ength of fHeafggp@owal of said banggpge. o freffdeerhingd thigthglte a8 wher ei n t he
material in the thermally conductive netal substrate 5 is conprised of an
al um num al %y inglegateatiorsi usgr wher £bwin Q2 odEdiw atlenstnpred@emiboed thsehaklgnesi um
Thi s enbodi ment be. enhanced erejn the alum num al.l oy .used in the
(rst Tayer 5 ruhdfudfidngfegty BOSHEL e PulonTh e &Y s

Subj ecti ng themhuajd}gm@l,l oy to a tenperature in the range of 775 C to 900
C, and 15 Either subjecting the anneal ed al um numalloy to furnace cooling
or allow ng 1hRer#dMT A MeAbofn® MBicHorhlenteP @5 prdvitRl cbRr-bRQA- & nace _
cool. It should be noted, however, that the natural cooling step results in
subdt anndiaitions pe frothe theraalstatts af the harndenihigh ofid binslagd isripplied. alnlotlyerand

ensuring .that the re-crystallization.of ,the alum numalloy.results in
Subst ancrarsty: e hbReE PR g SRt 45 Plafass e Bt pitindifiohSes ©
Thi's enhodiermtstft@ ofliBe buintth @hi@nARTSREagYis hpplidde Tn 6OMP apSicadom, the

thernmochrom ¢ i ndi cator nenmber 45, wherein the thernpchrom c indicator

menber thgmoshiomie Fskirigr reasnbaidd daceroprisA ovimarerial pledteddsemdhe/giguphe first
R T T e R e L e

calibrate ndi ca sal'd bandage is

applied is i.ll top warmfor. safe renoval of said banda .based on a
o et er m netis HPRERBFR Haid ol rehFERY 5l EF Gl TAehas it NESREEPEd to
at Ieasdonqm@é&@kep&iromtéwqiszmﬁpfw{;me@u@mtab@ateggwk)._bandage can be safely
renoved and/ or changed-out for a new nedical dressing. 30ln variations, the

ther nochr omfhi QebGRERht FRFREHE? eREAVEAGRecR] QE TRAPRE HS 8t 19¢H-qatii ons as
to the thermal status of the burn to which said bandage is applied. In
ot her svwiBt2@kByCoePTHICH/ Aug20d 2/ ®ke®dGrom the group consisting of cotton cause, silk

gauze, porous plastic gauze, and hydrogel.

20 This embodiment can be further enhanced wherein the form factor is adapted to
facilitate bandage 10 application to a part of a human body selected from the group consisting
of finger, thumb, toe, elbow, wrist, knee, ankle, foot, hand palm, and face. In variations, the
form factor is of a shape selected from the group consisting of rectangle, square, rounded-

corner rectangle, circle, oval, triangle, rounded-corner triangle, and continuous-strip roll.

25 VI, A Method of Using a Bandage for a Burn Wound Embodiment

This embodiment is directed to a method of using a bandage according to either
Section III or Section IV, supra, adapted for treating burns and other wounds. Refer to
Figures 1A-31G, with an emphasis on Figures 20A-31G. It should be noted that this

particular embodiment pertains to bandages without a second or third laver 15,12. The

30 method comprises the steps of:

e Obtaining a bandage 10 according to either Section III or Section IV, supra; and



30 variations, the thernochrom c indicator nenber 45 provi des icon-based
user indications as to the thernmal status of the burn to which said bandage
is appli eso2brs/@edve applications, the thernochrom c i ndipCRtuseoomises 45 i s
conprised of material selected fromt¥#e group consisting of thernochromc

liquid crystals, |euco dyes, and thernmochromc inks, 5This enbodi mnent can
be further e‘nhéﬁ&b&l%@bé@q@g@ A i epmdveudd wigh rhg fstsatach ofahe € onpr i sed

of perforated (alV?| Thi s enbodi nment
can be furtherﬂazg%ance rt%:gﬁmiﬁhsgiﬁt @ﬁgxoﬁﬁf@g? |ate Iayer 12 is

substanti al | of, a materi ted fromt 5|st|ng of
cotton cause’y g?ﬁ% Z}ﬁegbandﬁ%e gﬁ? P 1°P|°(¥er % §3rn ‘Z%Wdh@ﬁ?ﬁ ﬁn e’sw
enbodi ment cannaichmbd@onerdiadeed] yhae e&gbsbhﬁlef&hﬂagealqldhﬂ dx&naﬁl@nbm to
facilitate bandage 10 application to a part of a human body selected from

t he 5gr oup consHistE sgTreHndingyparburped figsue.tvderein thsgiap sigeiod the h@ﬁé@e fkl e,
foot, hand palm 2o &&‘E@ Tett ﬂn%’of%fefefata@% £0% 2" Hlbfl&?fef?mdn%legi a shape

sel ected from tHe group consisting o ang e, square, rounded- corner
rectangle, circle, oval, triangle, rounded-corner triangle, and
cont i nuous- skhis gmbalimentlan\e fmm&tehhn:hcedl wiibileimire aoBdlad dget-diesipaioBur n Wound

Enbodi nent Thi s enbodi mené ect d to met hod of i ng a bandage
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a first layer 5, “substantially conprised of a thin thernmally conductive
met18l wbsdlkapavt@swha\halfgioa{nef—hkesprogummencbpyramlct Bkopetmsivhack, 20wherein

the metal. substrate's fi.rst surf cehsa rofil n viewed.fromthe
e ot e ok bR R R eyl s R sff-Fekor FEBHBact wi t h
a burn raupelN) a8dispBsdd iRfowhien MRtRLt 15H St MatpBsisioRiAs @R dvéry ida&athaspeat
non-flat, heat-dissi §)at| on- enhanci ng surface topography, when viewed from

the si deits@aigeeni rews iselpetet Aonb RS I HPAnasioHing tagearedrehne IS SICERES 5,
dapt irec
conaucrryS: BB} RSkoh, RIBRT SR Aok Blibiopt YL BRAr LNy BRI 67

selisct &ﬂsﬁoEMrbrhets@peumm&ieSiawgaﬁﬁ ofathel feftidlly Sordvietive igedabsubsOppsr |

magnesi um_ tungsten, Cﬁaéatl num and a netal alloy substantially based on any
ot her arRfiepghin badan Fél@th?fﬁlaéﬁ‘?}‘t%%tﬂor\/%PFf‘éﬁ‘?sd??Cﬂ‘%sﬁ@f Fhstadder £9opedt t her

conpri sef,Qf ot it SR vQﬁQch di (A £i3st P?%c‘i&?ﬁe‘%‘r rﬁ)glﬂ‘Xﬁlry of Phan fhleﬁfr@c{‘t' ally

conpri se ofara subst ant’i al yrrerl o ter| provi | ng athird
i nt er mediagioe thyénnﬂibthsmhdmya:nhdmjtﬂvy netatpnbsac Hf Insbswerdpelidations,end &l , each

aer et ng oSS {3080 8. SPEON U R, TR arLat on. Lhe

Wty ar’tﬂe 52¥andlof iIRAREaY Bhdddli®e metal substrate 5 has its hole extending all the way
through the thermally conductive metal substrate 5 In some cases, the hole 6 disposed in at
least one heat-dissipation-enhancing protrusion 7 has a diameter that is narrower toward the
second surface of the first layer § and wider toward the first surface of the first layer, which
both aids in the thermal-convection properties of the substrate § and is formed by way of a

25  two-step manufacturing stamping process wherein the main protrusion 7 are formed by a first

stamping of the substrate 5 from the first surface toward the second surface, then a second
stamping/punching at the apex of the formed protrusions 7 toward the first surface of the
substrate 5 to form the openings 6. In some other cases, the holes 6 in the formed protrusions
7 are cylindrical in shape, maintaining approximately the same diameter along the length of

30 the hole 6.

This embodiment can be enhanced wherein the material in the thermally conductive
metal substrate 5 is comprised of an aluminum alloy containing at least 92% aluminum and

about 5% magnesium.



WO 2013/ 019372PCT/ US2012/ 046310 31 perineter edges of the second surface of
the first layer 5, but |eaving nost of the first layer's 5 second surface
uncover edweandidgnpiized to the air, wherein: The second ®OTAS201a9es316 15
first surface is adapted to nate wi th5and cover at |east two of the

peri meter es of .the second surface of the third |ayer .12 but als

51 eavi ng S grbdigepticag pe e Fe‘nger%‘ctBﬁalugﬂP‘Ff&éHO% %\}B%&gf h@Y&xposed
to the j@hfnealelt§ sSREQRH caprideRior thd @RI 15, 12 extend beyond at [east two
peri neter edges of the first |ayer 5; The second outer |ayer 15
ext ends beyqnd t - ' r f b ' .nmedi ate
| ayer 12; %ﬁesggg?§1ébg?@%n%ﬁﬁfﬁgigﬂPéﬁlggﬂgg%}ﬁgr%ﬂgéﬁgﬁgfgg)gﬂgﬁé bonded
to a portion ofind he first surface of the third internediate |ayer 12; The
at least two perinmeter edges of the third internediate |ayer 12 are bonded

to g portion ofjhi&ubjeb@iy @bhhRaRdfluhM@nSALING rQHAR cobﬁﬁg[)r ABwik® thEhe
remai nder of the first surface of the second outer |ayer 15 is

substanti al | y sloatiednwallohtoanatenaly eodlcthadhewminvigrmat eedlallt shdaldtbediotask use on
user skin; and, The fir second,. and third.l ayers.. 15, 12 are sized and
ahaped to a1 oPh e bl bhatERLCduE s Py 6 A MR LReRy SR Sufue,
body. In an al hatsdhg ¥Lthéahindini®hllol Aed badiagehat theCatrpalfiafiohGatied wi t hout
t he absorbent, 20third internediate |ayer 12, wherein the second outer

| ayer 15 ext endénpayeglontestlspiasubsigntisdy updoen sagherowsh apdhdirgctipsal | gyer 5,
andat | east tgﬁaﬁggﬁf of the first surface 5 are bonded to a portion of
the first surface of the second outer |ayer 15. This variation would
facilitate better overall heat-transfer properties of the bandage 10,

t hough t he Thixcdmlafdimbsanbbatnimated watreabtberbaidage pethemedrepriet at he bandage 10
may not_ be as desirable for ooging wounds. 25Thi s enbodi ment can be further
enhanc dBETRS REOHC {1icaRs nembar 4Shwheelr ssi pati on- enhanci ng surf ace

t opography 5 includes the manufacturing step of providing a plurality of

heat - di ssi fat Tentherhepheimig indieatpimpaner 45 is & hermalgemnaungcatiomiSguwisk a

10A- 10N) , saiﬁﬂﬁQ&%&H§hﬁ@§f§§ha%}§9H%r0n1the group consisting of cone-like
protrusions, half-dome-1ike protrusions, and pyram d-like protrusions. In

varjations, the plurality of heat-dissipation-enhancin Bﬁo rotrysions 7
(al'So see, ‘e. gh‘? ‘%FF@‘?flr]’é if dndiqyRy memAcfsis SemariyG Orr}d’(}\%gr cebfyatef (St | ayer
5, the indicate to a user when a burn on which the bandage 10 is applied is still too warm

for safe removal of said bandage, based on a predetermined threshold, and indicate

to a user when a burn has cooled to at least a predetermined threshold such that the

bandage 10 can be safely removed and/or changed-out for a new medical dressing.

20 This embodiment can be enhanced wherein the thermochromic indicator member 45
provides color-based user indications as to the thermal status of the burn to which the

bandage 10 is applied.

This embodiment can be enhanced wherein the thermochromic indicator member 45
provides icon-based user indications as to the thermal status of the burn to which the bandage

25 10 is applied.

This embodiment can be enhanced wherein the thermochromic indicator member 40,
45, 70, 80, 85 is comprised of material selected from the group consisting of thermochromic

liquid crystals, leuco dyes, and thermochromic inks.
This embodiment can be enhanced by further comprising the steps of:

30 e Observing the thermochromic indicator member 45;



positioning of every rowwith respect to its adjacent row(s) is selected
fromthe group WO 2013/019372PCT/ US2012/ 046310 32 consi sting of staggered
and non- swaggsraei72l n yet anot her variation, at |east ORET/US2012/046310
heat di ssi pati on-enhancing protrusion 3 is provided with a hole 6 disposed
fromits apex toward the base pI ane of th&)t her mal | y conductive petal
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llayer 5 and wider toward the first surface of th a whi ch, bot h
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by way of a twaoati®ebimNWoakltgy | Ng stanpi ng process wherein the main
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first surfacel auRsdnkht R oeRNMurbl WG MBRMdeReRCA brstiagRimedpenchi ng
at the apex o or med protrusions 7 toward first surface of

sulist r atbevdistany fooe nr ¢drebiopemi cvfgkes@mgk Blel@mbcrbfronnhhaf goap esnsifting df (nﬂmlaruﬁiall n t he

formed protrusiqns 7 are cylindri nsha mai nt ai in appr oxi mat el y
the. SartEriouiiE: BErantu i pdngen Ssrd s gt cottot-bastpp SRBRSaf et can
be enhanced wherein the material in the thermally conductive 20 netal
substrate 5 T S%hﬁlmwaafbeéﬁrﬂ@ﬂr@ﬁhw% mhrv'@}n @erﬁm frcty isadapiedde 929%
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toate erature | n the ran of FS Cto 900 C,. 25an Ei t her j ecting
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al | oy tc%n{&@tré&zﬁﬂgley @8] oval hﬁﬁng@ 1r0Lﬂf?1@d-chfrf3?-ﬁ§angEO£nd ddntigthaul@ipeonot ed,
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any strain

re-crystall %g‘%gh&g?@{%%ﬂgﬁgwﬁc%g}'g }MC&H nfﬂgﬁ{es ucgtg% ﬁ%tl tIhy uni form
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33 a thernpchr.om ¢ indi cator nber 45, wherein the thernochrom c indicator
menber “B%° %Ooﬁlﬂgf)ﬁ@re%ﬁfnw&ﬁlﬂjwcatl on 5A with a burn wound via the first

| ayer 5, and the thernochrom c indicator nmenber 45 is conprised of materi al

caljgbr ayAd A Method of Using a Bandage for a Burn Wound Embodiment

This embodiment is directed to a method of using a bandage according to either
Section III or Section IV, supra, adapted for treating burns and other wounds. Refer to
Figures 1A-31G, with an emphasis on Figures 20A-31G. It should be noted that this

particular embodiment pertains to bandages with at least a second laver (and possibly a third

25  layer) 15,12. The method comprises the steps of:
e Obtaining a bandage 10 according to either Section III or Section IV, supra; and

¢ Applying the bandage 10 to a burn wound 60 with the first surface of the first

layer 5 in direct contact with said burn wound 60; and

¢ securing the bandage 10 in position over the burn wound 60 with the adhesive

30 material disposed on the first side of the second layer 15 of the bandage 10.



indicate to a user when a burn on which said bandage is applied is still
too warm 5for safe renoval of said bandage, based on a predeterm ned

t hr eshol dwoants/01931di cate to a user when a burn has cool edTiuS2@R/kGSaGt a
predeterm ned threshold such that said bandage can be safely renoved and/ or

changed- out f or new nedi cal. dressjng. . Iln variatio t he .t hernochrom c
i ndi gat or %?n%h@B‘FBRﬁaBg’g fk}‘gli‘%ﬁpfb%\’gﬁ%wgg@in %inHEﬁQ@ edirlissiRatiog-  he
t her malengfiRtnSsu@fact BHoLUPRY §onddtes p‘ﬁﬁiaﬂtrymbﬁn%@ﬁq&ssi@ﬁa%hhﬁﬁng ProRhfisHs

vari ations, the thernochrom c indicator er 45 provides icon-based user
i ndi cat? @k, &5, ¢.0., Fignreh A DNy tsatdugowisiotsesclpated from thiei ardupsaingistianoiage i s
applied. In. so appli.cations.. the thernochromc, i.ndicatar er 45 is
compr | <28° S River PR 6B oSk R TRE groby RehRE PG Mo mochr o ¢
li qui d vaFYeém| e plablg ofyies-dignshtibhehRReioTbGudistksT. (als2 KB, 2. £Niigdi¢gENt can
be further enhanced erein the second |layer 15 is substantially conprised
of per flAal @) arsgippeNE iB e emie\firplpyes Sethgtpesitipning of every row it 1esa§6di nment
can be fu i i 1nte i I i

upst arp TS rSeeE RIPERGeHAEL el R SR PECATRAA NS et g of
cot t on Iagussotlisdr vkrigRuz 6t le 30 batiSeapldasiphtorgantaacinapebthyg thhdbieds.a TG S

enbodi nent can be further enhanced wherein the formfactor js adapted to

faci | i tHiposghisemde 2pex Lywrd hethasmpleers of hatherppllnconduetivesse! YErEXE ed from
e dag 2P ' . |
§ 09" ﬁg}ﬂaﬁ Qig? %?ﬁlg%gnc?age s1109fErmal Emctl(gl‘pﬁb%&g&%(:aﬁ% P the a}ﬁﬁ&?egx;%@ésghgpe

f oot p ce. In varrations, the formfactor 1s o
sel ect edrtheanared toenigrlouphar onsatsins e Girst lget Amglleles agphankty of auamd &dturedbr ner

rectangle,. circle, aoval, triangle, rounded-corner triangle, and

cont | nasttiogpfes g fhe oty TG R SO P UL G A HEADE TGP At veund
Embodi nBLt one hf;at—di-gg'i'pﬁti&ﬂgﬁﬁhﬁﬁgE)rdtﬁlsﬁ}nrmftﬁg hbR @difFisB@eoRf itdkieRFovParBandage
according to either Section IIT or Section IV, supra, adapted for treating

bur ns dhelbaseipbane\od thedbermRély sondustiFe qetad subistag1Ghasvistheloextendiea ] e orny

perni ruergh B Tha gluS ARG RE g S Bl ek Patr e B0 ERSHER B ot noa
conpri gest bﬁ@h@t-aﬁ&p@u‘m'n-ermhahg{;;\ggnﬁidamgaiia];ﬁetacm@tri@l inAGow e tBivhfiethe Sect i on

1l or Section 1V, suEra; and 2013/ 019372PCT/ US2012/ 046310 34 Appl yi ng
t he barigeryd sudfageoizhe firsh laysd andwidgr tayard gherfissgurkpge phibe fgst layes whielst | ayer

5 in diy8eligC AhaFler i&n%é‘&%n%‘#%&@%%ﬁﬁibs@&g 5 and GHfordy gggﬁag%@gage 10

in position over the burn woun yi ng adhesi ve nedi tape al ong
sone ortwakdteporhaidfsctadigesampink peodssneingeinitBe anth gstrasich Rgrd formbebph fissue
surroundi ng non-burned tissue, wherein the top side of the bandage first
20 stamping of the substrate 5 from the first surface toward the second surface, then a secon
stamping/punching at the apex of the formed protrusions 7 toward the first surface of the
substrate 5 to form the openings 6. In some other cases, the holes 6 in the formed protrusions
7 are cylindrical in shape, maintaining approximately the same diameter along the length of

the hole 6.

25 This embodiment can be enhanced wherein the material in the thermally conductive
metal substrate 5 is comprised of an aluminum alloy containing at least 92% aluminum and

about 5% magnesium.

This embodiment can be enhanced wherein the aluminum alloy used in the first layer §

is annealed by a process comprised of the steps of:

30 ¢ Subjecting the aluminum alloy to a temperature in the range of 775 °C to 900 °C;

and

¢ Either subjecting the annealed aluminum alloy to furnace cooling or allowing the

aluminum alloy to naturally cool; that is, non-furnace cool. It should be noted,



|l ayer 5 is nostly left uncovered and exposed to the anbi ent environnent.
Thi s enbodi nent can be further enhanced wherein the non-flat,

heat - di sswpabianesthanci ng surface topography 5 incl udesPaTfiSarialoiddyo of

heat - di ssi pati on-enhancing protrusiom$ 7 (also, see, e.g., Figures

10A- 10N), said protrusionps selected fromthe.grqup consisting of .
10cone- | i ke pr B&%\gﬁ}r,&ﬁgﬁtﬂfhg%t}lr_aggqul_qgisrg@ RS Hfgé‘ﬁ)éﬁ‘é‘?alg}hr&nb\ﬁ -5t
protrusions. | PaMakih@bl #RiurhiREmPIMY ahd b¥sugh o RieathdessiRatiiRRdndRRRNCI Ng
protrusions 7 (also see, e.g., Figufes 10A—16N) are disposed in rows on the
first layer 5, aluhenyposlley wsiltginehbaudially noomm ghir gropdle and dirdctisnaldj acent
roms) iIs selecteq fromthe group consisting of staggered and
non-staggered.o?‘ﬁ[l & anot her variation, at |east one

heat - di ssi pati on-enhancing protrusion 7 has a hole 6 15 disposed fromits
apex towar dhish@nthais@eflcan@e ehhdnbed Wheeimbht Yagdane agthey eofpli@k asubstrate 5,
which aids in the bandage's 10 _thernmal convection processes because of the
added dhyawshrogijs fndicateymaembes 48; Wherei: ot her variations, the first |ayer 5
includes a plurality of manufactured aeration holes 6 in the thermally
conduct i ve *nell theumbxthreahie ifdicdtor memberadfpis i theimalsomnnmictioh SAsvithne

heat - di ssi pat] on- enhanci protrusion 7 with a hole 6 disposed fromits
apex toward 2 rﬂ@“ﬁﬁgguﬂﬁgﬁgngﬁmfgé“@hernalIy conductive netal substrate 5

has its hole extending al] the way through the thermally conductive netal
substrate 3 | hharanedisusic ingjgatppnembeisis semaripsd oftmatezd calghiated to

heat.- di ssi patian- I r I : I ; | wer
foudrd the selSRaRIIRACLPhEY PhiBhMich B8 Baftiale 30 IR RPIEAT
surface of t hforkafes¢mbday ef saidvhargtagd dtakedadrds piedettin@ned éhreshbldc amd/edichen

properties of the supstrate 5 and is forned by way. of a 25 two-ste

manuf act ur i ng'Ost %ﬁwﬁgn bPiEdss Ciiled B #1 T H@Pﬁwﬁ%&f‘cﬁ {Er BRI ueh B e by
a first st a”p!)aﬂﬁa%f 10 &8 b%bblafi‘etldﬂi flnfoved hh@8t &ﬁh%géd-&%ttfoﬁ&'h@@%dﬁ&%@fe@siﬁ%!e
second surface, then a second stanpi ng/punching at the apex of the Torned

protrusions 7 toward the first surface of the substrate 5 to formthe
openi ngs 6. Ths eohedioenicrandgsebancedhwhhsinde gharmothrenfiomdmdtopmestmbes #dns 7

are _cylindrical i.n shape, Jsmi.ntaini roxjmately the. sa i aneter al ong
£ hest SrrpHaby sy ai RE B OA L4 ko I ABRENLIR' e WR G RIRe b Wher e n e

mat er i &andlapetloes bpygiedanl | y conductive netal substrate 5 is conprised of an
al um num all oy containing at | east 92% al um num and about 5% magnesi um WD

2013/ 01937 2P MaBOfi#eRABA 1R edRanced whbiesn SERRGNIBR L& hdREtR Rdeedswher ei n

the alumnumalloy used in the first layer 5 is annealed by a process
conpr i gedvidés ichie batedpsergfidicatBubjae tst tha gherimal sidtundihthmbain toywitich thetbendsgeat ur e
in the fange o% 775 Cto 900 C, and 5 Either subjecting the anneal ed

al um nu]lglé PI&F to furnace cooling or allowing the alumnumalloy to
naturally c [ rnace . cool. It shoul d be noted, howeyer

l.; that is, non-f ,
thdl the nat %?mﬁ%%mfﬂbcagﬁ)sﬁnﬁ@ga paerer GgsRarmnehmamis ARy g i POt ai n
har denigxg70,f80t BS i MPrREMbAnh RYiaBRECRATHI B Irb@ cdRRihEoEM¥ahAhkdRRL | On Of
the alumnumalloy results in substantially uniformgrain growh and

di r ect iloped crygtalsi lentcedyesand thermiphhomaabddi nent can be enhanced wherein the
bandage further conprises a thernochrom c indicator nenber 45, wherein:
This embodiment can be enhanced by further comprising the steps of:

e Observing the thermochromic indicator member 45;

25 o [If the thermochromic indicator member 45 indicates that the burn wound 60 is too
warm, then continuing the application of the bandage 10 on the burn wound 60 to

further cooling of the burn wound 60;

¢ If the thermochromic indicator member 45 indicates that the burn wound 60 has
cooled sufficiently, then removing the bandage 10 from the burn wound 60 and

30 applying a different medical dressing to the burn wound 60; and



The thernochrom c indicator nenber 45 is in thermal conmunication 5Awith a
burn wound via the first layer 5, and 15 The thernochrom c indicator nenber
45 is commoizesdied72zmat erial calibrated to indicate to arPasas2ehmme3a0 burn on
whi ch the bandage 10 is applied is st¥ | too warmfor safe renoval of said

bandage, based_on a predeterm ned threshol d, and indicahe to a user when a
burn has cod) eBeptiae theysyions yierschstessssda dntihthe barsdage 40 das besarempeedandage

10 can be saf eky,/@GEBY qNaﬂﬁyéy' changed-out for a new nedical dressing.
20Thi s embodi ment can @E enhanced wherein the thernochronic indicator

menber 45 prQvi Loy - Lndi cat i . at us of
the burn tor@%%%ﬁﬁgﬁgwgéﬁggéqu%ﬁgéW@%%F}@%qﬂﬂaeﬁﬁn&ﬂ%%?§$éﬁgg |ﬁ%ﬁ% can be
enhancegowhraai ené becdrhisinmhsfalittinigh d1eat dfromehd gfous 2o AitigdeE $nddidned based
user indications as to the thermal status of the burn to which the bandage
2510 i oRpFPNdy therapeutic qHnROUSAH 38T sisHie Ture-Based vk SAEAHPIRS PEIdIZEhe

t hermochrom c i ndi cator nenber 40, 45, 70, 80, 85 is conprised of material
sel ect ed fr obhit ¢rebefimapt cemsifuithas gnivinced wihpishthe doren factpiiadepiedtial s, | euco
dyes, .1 he r . C.nks. Thi LIen n ed by
et her S utalebiRER APLPUCBK o pagor apua sheS TR ATRON R R:sB SRIGHEST
menber #%ingeNVBuAtbl 3460 dBIW2 RGH, W0 3210463t Bardbpalinf addacé. herwimbiahisoihe

i ndi cat or nenber 45 indicates that the burn wound 60 is too war t hen

cont i nUPHE fady inpht thage selpcted fromehe srpypgensigingPiredansls. faypserdausisdt o

f urfyher ' : : : 1 G | J3di cat or
reriSer B n e Rt RN R comgh rishE, AFRRERNR i K % hen
renoving th r t y 0.an ing. i.fferent
R L A e LA
necessajoynpuinéd of fefdrhandsIEEND chiagereaeyl hesm¢eH Vi) om t he burn wound 60.
Thi s enbodi nent can be enhanced wherein the different nedical dressing
referred to Ff}abavsdiinenBddy RREh&AIceE BYRINRE boNpRlind RSHPES bRt Bt BE from
the group consisting of nedicinal conpounds, therapeutic conpounds, and

st eri | exgatedeluraigen substede b ohthsapplicdizandagpel) to forced-airivogliegrisodierdat can be
qu%he%.ggp%%%gdoyﬁ%ﬁ%jnwgq§i£@rn1factor is adapted to facilitate bandage
10 appIPca ion t4 a pap% 0 iuman body sel ected fromthe group consisting
of finger, thumb, toe, elbow, wist, knee, ankle, foot, hand palm and
face. |Altetaatiaé Eailsditbets bntlddthefr dakiations of a shape sel ected fromthe
group consisting of rectangle, square, rounded- corner rectangle, circle,
oval , triangh, vatietdEaBbEMEMEand Kididhe thefddd dERNbEDHAYEr (Hichiding @kl . Thi s

enbodi ment can be enhanced by further conprising the steP of subjecting the
appended claims) and/or illustrated in the accompanying Figures are merely exemplary and

are not meant to limit the scope of the inventive disclosure. It should be appreciated that
20 numerous variations of the invention have been contemplated as would be obvious to one of

ordinary skill in the art with the benefit of this disclosure.

Hence, those ordinarily skilled in the art will have no difficulty devising myriad
obvious variations and improvements to the invention, all of which are intended to be

encompassed within the scope of the description and Figures herein.

25



exposed al um num substrate 5 of the applied bandage 10 to forced-air
cooling in order to speed cooling of the burn wound 60. 20 VII. A Method of
Usi ng a Bsodapa1psye a Burn Wbound Enbodi nment Thi s echas2oe0iesils
directed to a nethod of using a bandaf§e according to either Section Il or
Section |V, supra, adapted for treﬁﬁL gwg urns and ot her wounds. Refer to
Figures 1A-31G wth an enphasis o A es 20A-31G It should be noted
that this particular enbodi nent pertains to bandages with at | east a second
| ayer (Whafipeleynesii: a third 25l ayer) 15, 12. The method conprises the steps
of :  (Obtaining a bandage 10 according to either Section Ill or Section 1V,
supr a; land A Bgohgd fog atboen wamethgempOsihg: a burn wound 60 with the first
surface of the first layer 5 in direct contact with said burn wound 60; and
securi ng t hdirkdagagebitntidil yaosiprisediofoa/éin thhendlir condoetivd ndalwiubdiratd) e
adhesi ve 30material disposed on e first side of the second | ayer 15 of

t he bandagé?{6e 2 fifgh s3# @f@s‘???@én“t%%lz/ 046310 37 Thi s enbodi nent
can be further enhanced wherein the non-flat, heat- d|SS|pat|onenhanC|ng
surface topogr #PRFIEsAhEelawbstats] sdital surfpcohasteriplile whehxievs fionhdifci ng
protrusions 7 I s selected
fromthe gr oupg ?%ftﬁs??tsl t§ ?ﬁdgtaﬁ 191(:yoﬂft aﬁla ﬁ@%ﬁ%@ﬁ%@%ﬁg&?ﬁ%ﬁ%@ g@@ﬂ”?‘ge
protrusions, amdupyraadi d-1ike protrusions. In 5Svariations, the plurality of
heat - di ssi pati on-enhancing protrusions 7 (also see, e.g., Figures 10A-10N)
areodi sposed i WheRWsmOR df Redfnhdtsltsubap@d s SecohleurpR8hké @RbMBaheYEry row
wWith respect to its adjacent row(s) is selected fromthe group consisting
of staggered aflsipefiris¢gaanesurtacs tQporaphys Ween vigyvedfrperthe side thatdisepne
heat - di ssi pati r |ts apex
ovr d the baseaneoat PRngeP Ly Sl 385 A Sheis R BRRFGRl B0 1o

whi ch aids in thesebndage' s 10 thernal convection processes because of the
added exposed surface area to air. In other variations, the first layer 5

includes a plurality of nuf act ured aeration holes 6 in the thermally
conducti-ve Tﬁlﬁ%&tlé%ﬁﬁgftagtlng LCYFW ¥ %ﬂ?ﬁ\t i OREHDHE MYHSURIAGIS st one
heats- di ssi RaBdARAD G%Fh% o?ra%éthtss‘efé@teﬁ fi’Mrﬁ ﬁteagr&ﬁJ &mlisAhs QPﬁﬁﬁlﬁdn?m its
apex toward the base plane of the thernmally conductive netal substrate 5

has its hoISéve‘xg@dmomgelamagn%elm\ayna@n phtlomghartdtvernt:tabaltrafl Jupsteatiadiyct i ve
metal subs rate 5. gmgoEe cases ﬁ1h0|e di sposed in at |east one
heat-disslé R (e deP3FWﬁ§ % has a diameter that is narrower
toward the second surface of the first layer 5 and wider toward the first

sur f aces. of Thb®aidagslof bR, fustheCdonbtsingsd Qsohdtottaelapélemmtanﬁﬂnvecti on
properties of the substrate 5 and is forned a two-ste

)y way o0
manuf act ur iCAGPE st arigbpridly Polesisi ater. mq)( ﬁPCﬁ%taﬂa@iwdﬁlg?a %théSIfr&Cﬁed by
a fjrst Zoéﬁégﬂ&ﬂﬁdgﬁﬂﬂﬁﬁ substrate 5 fromthe first surface toward the
second surface en a second stanplng/punchlng at the apex of the forned

t 7t d t f h bst r at th
peni ngs 6. 1 n Sbi e ord S MhaS P bl B 1 RES B Pt B Y ebofls -

are cylindri Calea!;tﬁw%hﬁlﬂ&; peiiiatdraldBés e samreo@ﬁdrmt@be/oﬁéaai ﬁ@maydi Bl & al ong
the length of the hole 6, 25This enbodi ment can be enhanced wherein the

material in thEavRamast pisabhtbyryesaserdiuriigp gneaiceednnd$xpowp it §ediof an
al um num all oy containing at | east 92% al um num and about 5% magnesi um
Thi s enbodi nenwhewim taéd saehachbwer eattende bayandesaisl aihdanuimoateriojetarsdges of seide
flngt | ayer 5 hmtiggealed by a process conprised of the steps of:

wherein said at least two perimeter edges of said first layer are bonded to a portion
of the first surface of said second layer,

wherein the remainder of the first surface of said second outer layer is
substantially coated with a non-toxic adhesive material adapted for use on user

30 skin, and

wherein said first and second layers are sized and shaped to a form factor that is



30 Subjecting the alumnumalloy to a tenperature in the range of 775 Cto
900 C, and WD 2013/019372PCT/ US2012/ 046310 38 however, that the natural
cool i ng sweporsgged7’es i n substantially renmoving any straiPoThsedenudsgo of t he
al umi num al l oy and ensuring that the 4le-crystallization of the al um num

alloy results !1% s%le)tstanti ally uniform aéai n %r wt h and directional
orientation. S5IHPEILRHBY M XA HABHALWEEY rein the bandage further

conprises a thernochrom c indicator nenber 45, wherein: The thernochromc

i ndi catpr npeterdLAs of Slaim 1t fihBBdonGHIMEY &RbhPBute a:t fubdtalifIn, wound vi a
the first layer 5, and The thernochrom c indicator nenber 457 s conprised

of mat er i alcowalipdgreftagsabstantiodly pohaias et reatedalaangsethinghetarraediaie fayeh whi ch t he
bandage 10 is. applied is sti.ll]l too warmfor .safe renoval of said bandage,

pased on 2 B RRRLY FopbePie abosh e M B RV A R DSBS 2R
coolsed to aécdn@asiface, predeterm ned threshold such that the bandage 10 can
be safely renoved and/ or changed-out for a new nedi cal dressing.

Thi s _enbodi mentyheRh KRl BNdaReAHeMe hBidibdnd &ybN e FRR G QR € adpEHdGa helte MEMTbEr
45 15provi des col or-based user indications as to the thermal status of the

burn to which wié apdrdegeat kdstitwomp e pedimeter edgesTisgidesnbandi suelace efanide

enhanced wherepn, { e %ﬂﬁqg‘%‘:hh%s' Cfsiarhdﬁir%?faorr’ R PRl Ees Jhgon- based
user indications &8 to e PRE TR St is ef ¥ e Burh o Ve CAE bandage
10 is applied. ex2b6d ® thebiedi ment can be enhanced wherein the thernochromnic
i ndi cat or nmenber 40, 45, 70, 80, 85 is conprised of material selected from

theogroup consizhblendsa®f sdcbfd SRENQER Crilst QAitfade &M AahRY $o mhRUSEh S veRRtd
t hernochrom c i nks. This enbodi ment can be enhanced by further conprising

the steps of: le@gdwowi thy pehienetdredgescdirsoidi seconddivefacoet sashthed 18y, tebalsé t he

t her nochrom ¢ ieralldj catoosi pgaar.% rst§15 i,sndeicca(ties atchat theedburdré wougq ﬁ% iis t oo
warm then con |?‘|1L1}igr% Re>4 ﬁfl At ooy f‘ﬂfg Bgﬁﬁoavﬁé 1HSAPETE “DUF i wound
60 to further cooling.pof the burn und 60; | f the thernochromc
Phdi cat of | menbstoiEs ibiecarba He TS U b ebtIgs B pagmest
sufficiently, bhesore®Yidi%ehe bandage 10 fromthe burn wound 60 and
30applying a difterent nedi cal dressing to the burn wound 60; and

15 wherein said second outer layer extends beyond said at least two perimeter edges

of said third intermediate layer,

wherein said at least two perimeter edges of said first layer are bonded to a portion

of the first surface of said third intermediate layer,

wherein said at least two perimeter edges of said third intermediate layer are

20 bonded to a portion of the first surface of said second outer layer,

wherein the remainder of the first surface of said second outer layer is
substantially coated with a non-toxic adhesive material adapted for use on user

skin, and

wherein said first, second, and third layers are sized and shaped to a form factor

25 that is adapted for use on one or more areas of a user body.

5. The bandage of claim 1, wherein said non-flat, heat-dissipation-enhancing surface
topography includes a plurality of heat-dissipation-enhancing protrusions, said
protrusions selected from the group consisting of cone-like protrusions, half-dome-like

protrusions, and pyramid-like protrusions.

30 6. The bandage of claim 5, wherein said plurality of heat-dissipation-enhancing



WO 2013/ 019372PCT/ US2012/ 046310 39 Repeating the previous steps as
necessary until the bandage 10 has been renoved fromthe burn wound 60.
Thi s enboalOreersio1exrn be enhanced wherein the different mediraskoidoesse ng
referred to above is any one or conbi4?ati on of dressings selected fromthe
group consi stin di ci pal 5conpo, the%ggeutic coppounds, and

of ds,
sterile gaRZdha¥ed orRGte Briopas8g? gﬁ&a}_@%?zt OsItiontRe ST eYB I AT can be
further enhape@do WadREdht tdW(sf RIsBlbRE 1M ihe REpRIAd G bagddobiatgqabandage
10 application to a part of a human body sel'ected fromthe group consisting
of finger, nohitaggerede, el bow, wist, knee, ankle, foot, hand palm and
face. In variations, the formfactor is of a shape selected fromthe group
consi sty ng ~of rect angl quar e, rounded- 10corner rectangle, circle, oval,
{1 angi s, PSRG0T B ST ARG CRESE et PR Rt AR RAR Prontlibfhey
enbadi ment agaie diepdsed fioariteiperneedd Wehse plaht ef Se¢ tirenilay&ndb&tiveSmetal

substantially conprised of perforated 1527-ENP et hyl ene vinyl acetate
(EVA). Thi gy #di ment can be enhanced by further conprising the step of
subj ecting the exposed al um num substrate 5 of the applied bandage 10

to forged- gl b%ﬁ’cgzlgis RY cfalln 9 Qﬁéreﬁlosaﬂcﬁfix%‘?ﬁ?& iﬁ&ﬁhés”ﬂpl@%h@@f PR MREAd 60.

Al ternative Enbodi“nents and Ot her Variations e ‘vari ous enbodi nents
and var i at iaengon helegof saitbthermdibonduaive nfétalclibdratg t he appended cl ai ns)
and/or illustrated in the acconpanying Figures are nmerely exenplary and are

not meant Limt the scaope,of.the, inventive disclosure., |t. shoul d be
o ettt od e hafdsg of kR DG Al e Lpna el R GuRT it gin? ARt SioR
confgenpl at ediashyedlsgode fRfY it@b!ﬁextt@w@f&ieth@f)asférp]!ziﬂéafﬂéaiﬂk]:lérhla:ll? chitRicald W th
the benefit of this disclosure. Hence, those ordinarily skilled in

the art wi Inetdzybstiage kfisfifsiholg exyendeng ai thg way gl bl Sesmeldy ¢enduetie and
inprovenen%&ﬁ&%uggﬁﬁinvention, all of which are intended to be enconpassed
wi thin the scope of the description and Figures herein. 25 WO

2013/ 019372PCT/ US2012/ 046310 40 CLAIMS What is clained is:

10. The bandage of claim 9, wherein said hole disposed in at least one heat-dissipation-
enhancing protrusion has a diameter that is narrower toward said second surface of said

15 first layer and wider toward said first surface of said first layer.

11. The bandage of claim 9, wherein said hole disposed in at least one heat-dissipation-
enhancing protrusion has a diameter that is substantially the same size along the length

of said hole.

12.  The bandage of claim 1, wherein the material in said thermally conductive metal
20 substrate is comprised of an aluminum alloy containing at least 92% aluminum and

about 5% magnesium.

13.  The bandage of claim 12, wherein said aluminum alloy is annealed by a process

comprising the step of subjecting said aluminum alloy to a temperature in the range of

775 °C to 900 °C.

25 14, The bandage of claim 13, further comprising the step of allowing said aluminum alloy

to naturally cool; that is, non-furnace cool,

thereby substantially removing any strain hardening of said aluminum alloy and
ensuring that the re-crystallization of said aluminum alloy results in substantially

uniform grain growth and directional orientation.



1. A bandage for a burn wound, conprising: 5a first layer, substantially
conprised of a thin thermally conductive netal substrate, having a first
surface awmo20a13aead surface, wherein said netal substraCe/es2di2ngd3ieur f ace
has a profile, when viewed fromthe si3de, that is substantially flat and
adapted to e direct contact with a.burn wound, and _10wherein nost of

sai d netal ﬁ%ﬁ’é&‘%&?@g glaig oﬁ’d&&h?q%égl%asthﬁ“ﬂ%‘ﬁl-r‘?ff“étlfldlﬁ%talf nember,

di ssi pati on-enhanci ng surface taopography, when viewed fromthe side, that

ri ses abovevhefan pHd dicsmastaoic wdicatos Membshih 18 drgmabgammungatiod wighpbed to be

directly exps8did Qidfifst 1aver. e bandage of claim 1, wherein said thermally
conductive metal substrate rs 15substantially conprised of a netal selected

from the grw up.;consglsiing, of 'caj:nH{I:"ﬁ Wil Vsecroplp%l%%:&fbn%%%ﬁ%%ﬂiﬁ%%’&%ﬁ-i um
tungsten, platinum and a netal alloy substantiral'ly based on any other
aforenentioned. netals. 3. The bandage .of claim1,.furt.her rising a
Secdnd outer | BYEnt SusFaKbes PO eaunrrb et Bricaet el i aF Yoo uRyier o
material, sai dfsr@eRNEmbANRT shidbhidhed, BdséSén § Brdidendndedofeamnd surface,
wherein said second outer layer's first surface is adapted to mate with and

cover at | east jji0Of, 2L ier PR é”ﬁﬁlﬁrhagg&ﬁéd %;at?@aisp? gsgg%iﬁéﬁ fiRGRoRf said

first layer, but also leaving nost of sard first s second surface
uncover ed and expabadatddanhdiezeaian be safely removed andiMreshengedsait orsewend | ayer
extends beyond said at |least two perineter edges of said 25first |ayer,
wherein said afnealéﬁls TN peri meter edges of said first |ayer are bonded to
a portion of the first surface of said second | ayer, wherei n the

remai ndgy  afhetbAfddok 08 tlafit N b akRerbin sSRll tHeBR BN WiddEatbrad@hbdrHreud&t ant i al |y
coated with a non-toxic adhesive material adapted for use on user 30skin,

and wher ei §okpaibasediyser indigatis o halthedamal gptas of theduame winglpsdd bandage or m
factor that As . X\D 2013/ 019372PCT/ US2012/ 046310 41 adapted for use on one

or nore aré%lspp(IJIF a user body. 4. The bandage of claim11, further conprising

a second outer |ayer, substantially
17. The bandage of claim 15, wherein said thermochromic indicator member provides icon-

based user indications as to the thermal status of the burn to which said bandage is

15 applied.

18. The bandage of claim 15, wherein said thermochromic indicator member is comprised
of material selected from the group consisting of thermochromic liquid crystals, leuco

dyes, and thermochromic inks.

19.  The bandage of claim 3, wherein said second layer is substantially comprised of

20 perforated 1527-ENP ethylene vinyl acetate (EVA).

20. The bandage of claim 3, wherein said form factor is adapted to facilitate bandage
application to a part of a human body selected from the group consisting of finger,

thumb, toe, elbow, wrist, knee, ankle, foot, hand palm, and face.

21. The bandage of claim 3, wherein said form factor is of a shape selected from the group
25 consisting of rectangle, square, rounded-corner rectangle, circle, oval, triangle, rounded-
corner triangle, and continuous-strip roll.

22. The bandage of claim 4, further comprising a thermochromic indicator member,

wherein said thermochromic indicator member is in thermal communication with a burn



conprised of a substantially polyneric material, and a third internediate

| ayer, substantially conprised of absorbent material, each |ayer
havi ng a woret3/aestace and a 5second surface, wherein sa&cu/ushim46310

i nternedi ate absorbent layer's first ®urface is adapted to mate with and
cover at |least two gL.thF eri peter edges of said second surface of said
first |ayeroundia REfing t1%f said first layer's second surface
uncovered and expaosed to the ajir, 10wherein said second quter layer's first
surface i s YduEpR sid thermachropic mdicaler asprher Hreompaised ehipatsriakEibisdi tRet er
edges of said second surface of said third | ayer, but also | eaving nost of
said first |ay&édictetegondr sherf abengncoiviel sadd hantlags powetied s stiHdoaiverm wher ei n
said second and third | ayers_.extend beyond said at | east t erineter
cdges of sai d Tt Py BB SufbRdie: BRI T BledeRlminEH Bl B s “beyond
said at |least t erinmeter edges of said third internediate. |l ayer, wherein
sl at least tWFPBorhgEa Jrs S fotedd SpEieEm Rt sk, o
portion of thegfdnrthit saidrfaf€eQhn %é‘|s§fe%t"lfbﬁ1@véd‘5rﬁl%ﬁﬂib§ée%—d@¥&ra new

wherein said at |east two perineter edges of said third internedi ate | ayer
are 20bonded t oedicpodresseng. of the first surface of said second outer |ayer,
wherein the remai nder of the first surface of said second outer |ayer is
subst ant, al t i -1 oxi i 8t er or use on
dser aioh, Tt iRRLE Sl 23, QRO CnANERI R TR GO Rhe AR iG] )T
are sized aohrdhadadetiadidafi@isns i@dicaherail fiafus bsthadapt @dviiol sais atagone or
nore areas . of a user body. 5. The bandage of claiml, wherein said
nortof | at, He3RPligdssi pation- enhanci ng surface topography includes a
plurality of heat-dissipation-enhancing protrusions, said protrusions

sel ect e f QML 80P LRI ODSHREERG R thE AR ke iRk S UREARS proAbds-idoyre- | T ke
protrusions, and pyram d-[1ke protrusions. 306. The bandage 3? claimbs,

wher ei n saibdsedluserainidicytiafs aheathedhgmiapsthiuont thetbancionghicM@id bandage is
2013/019372qulU82012/046310 42 protrusions are disposed in rows on said
first |ayePPP¥¥%e positioning of every row with respect to its adjacent
roms) is selected fromthe group consisting of staggered and

non- st aggermd badagd BE chandagehatinGhi thelnocheiie it ol iR@fber@§€mprised
heat - di ssi pati on-enhanci ng protrusi on has 5a hole disposed fromits apex

t odr d t he obaxéerigl sglectest framithe gioup randisiing oh deempehaonig lquid crystals, leuco

dyes, and thermochromic inks.

26. The bandage of claim 4, wherein said second layer is substantially comprised of

perforated 1527-ENP ethylene vinyl acetate (EVA).

27. The bandage of claim 4, wherein said third intermediate layer is substantially comprised
20 of a material selected from the group consisting of cotton cause, silk gauze, porous

plastic gauze, and hydrogel.

28. The bandage of claim 4, wherein said form factor is adapted to facilitate bandage
application to a part of a human body selected from the group consisting of finger,

thumb, toe, elbow, wrist, knee, ankle, foot, hand palm, and face.

25 29. The bandage of claim 4, wherein said form factor is of a shape selected from the group
consisting of rectangle, square, rounded-corner rectangle, circle, oval, triangle, rounded-

corner triangle, and continuous-strip roll.

30. A method of making a bandage for a burn wound, comprising:



substrate. 8. The bandage of claim 1, wherein said first |layer includes a
plurality of manufactured aeration holes in said thermally conductive netal
subst r at evo2013fihes7Randage of claim 7, wherein said at | @astuSene/046310

heat - di ssi pati on-enhanci ng protrusi o#510wi th a hol e di sposed fromits apex

toward the base plane of said thermally conductiye al substrate has its
ol o ext endi g AR A T HA Gy SR RS EHar B Jeehyrer e et
substrate. syf@atel ASiRARARISu@iceGndlaTedndWigh&l N sai d hol e di sposed in at

| east one heat -di ssi pati onenhanci ng protrusion has a dianeter that is

narrower towar Q/h&%'h{j%aﬁ?ﬁl%%? F@dé{rgt%“s%irg’tf su?f%éh%sﬁi eﬂr%ﬁfe Lvﬂé(ﬂife@zgff ff’éﬁngg{e t ovar d

said first surface of sai Irst layer. andage o aim9, wherein
sai d hol e di speigedhatris atbstaatisily hareant @edipted ®anat dicoeainare wity agruot r usi on has
a dianeter that is sugstantially t he sane size along the length of said

hol 8. 12. The“S4R4d§e of claim 1, wherein the material in said thermally
conductive netal 20substrate is conprised of an al um num alloy containing
at | east 92% aMhficHURCH R st agtalsubyEgh & 85cqRd suriace PRga Bamdlag eyt claim 12,

wherein said agﬂg&%&n@ﬁé&lrﬁagﬁ%%ﬂw?@ﬂog%g . Fhél 88\%&%881”[95 iﬁkﬂgat%ﬁ} sstep of

rein _ |
subj ecting sai y to at ature 1n the range o Cto
900 C. 2514. Thieoveatage pbine of adidntli3mall yiedridacti vompial sibrgate adst agapedd

all owi ng said al un%'l.nurp alloy to naturally cool; that is, non-furnace cool,
t her eby subst aft Padifsstly SMRRPFAE Ry strain hardening of said al uni num al | oy
and ensuring that the re-crystallization of said alumnumalloy results in

subgt anji althy nIhdLETBIARA0) WheRM hi@ bl e&didafdle REhERbLALOR WO
2013/ 019372PCT/ US2012/ 046310 43 15. The bandage of claim 3, further

conpri si ng sabstdnsialp comprised df adnesalt sglecied disan theygerpe¢ansistinglof Hemimyahr oni ¢
i ndi cat or m%nber 1i s.in thermal cqrmuni catj.on W tdh a bij%}g onr{d tvila said
first |ayer ¥ Ant’ PRI TSR T Hhah RO B B P Gt sk AP A A r i sed
of mat eri albagal dnlingtodbraoredbmiine@i@tdl9 a user when a burn on which said
bandage is applied is still too warmfor safe renoval of said bandage,
based on anr edet erm ned threshold, an o
32.  The method of claim 30, further comprising the step of providing a second outer layer,
15 substantially comprised of a substantially polymeric material, said second layer having

a first surface and a second surface,

wherein said second outer layer’s first surface is adapted to mate with and cover at
least two of the perimeter edges of said second surface of said first layer, but also

leaving most of said first layer’s second surface uncovered and exposed to the air,

20 wherein said second layer extends beyond said at least two perimeter edges of said

first layer,

wherein said at least two perimeter edges of said first layer are bonded to a portion

of the first surface of said second layer,

wherein the remainder of the first surface of said second outer layer is
25 substantially coated with a non-toxic adhesive material adapted for use on user

skin, and

wherein said first and second layers are sized and shaped to a form factor that is

adapted for use on one or more areas of a user body.

33. The method of claim 30, further comprising the steps of providing a second outer layer

30 substantially comprised of a substantially polymeric material, and providing a third



indicate to a user when a burn has cooled to at | east a predeterm ned
threshol d such that said bandage can be safely renoved and/ or changed- out
for a newgediab37dr essi ng. 1016. The bandage of cl ai m PET/ush@rmiesiGai d
t hernochrom ¢ i ndi cator nmenber provi d®s col or-based user indications as to
the thermal status of the burn to whic | d bandage. i s lied.. 17. The
bandage of HHF%M%%Y%@? fqntially HOIPWH&Z%W@tW r Lﬁﬁ‘ﬁpﬁi‘é‘ﬁﬁ@?mﬁr%vi des
i con- based g8 rhdddingat Q81 @sfatQ the thermal status of the burn to which
N

sai d bandage is 15applied. 18. The bandage of claim 15, wherein said
th h A : . . ’ e th
érnmpchrom ¢ ngleﬁ?é[aﬁc{e %’hﬁgﬁt}%mcﬁatﬁ Qﬂ%&ﬂé&gga Qb ﬁgsft%ﬂf?ée 1§§Aya§gefd‘%g rI]ﬁ [ M the

group consisting o I qui sta euco
t her nochrom ¢ mitksind cover at [E8st tWhef densaigetafedgtsaifmmid, sevdrelrseifacesafi didsecond

| ayer is substantially conprised of 20perforated 1527- ENP et hyl ene vi nyl
acePate (EVA). fizp layph o 1&%@3@@%\* S %S%l,aYWe%ﬁs?wS Sfage PRAIPRAGHEr | o

adapted to factijdad @ thapdage application to a part of a human body

sel ected fromthe group consisting of finger, thunb, toe, elbow wist,

knee, ankle, f %Ere%dq&@s&%%?t%gﬂgirascﬁrst SL%Jace };Eh%]aﬁtgla'n 7 GeQbitte A Byar at

wherein said formtactor 1s o ape sel ecte e group 25consi sting
of rectangl e, kgstawe,of tieurdietttaadperofrsetitseagldsurface ef @id thirdllayet,rhuanigb e,

rounded- corner triangle, anpd continuous-strip roll. 22. The handage of
claim4, furt hLﬁaV’é‘ér%‘?sF of %J] gfﬂf PrbedsPRh T ach drecesid %ﬁﬁs?ﬁeg t@/\%e air,

2013/ 019372PCT/ US2012/ 046310 44 wound via said first |ayer, and wherein
sail® t her mochr BREEIN 19 tesped andethiid dayess edeRdrhcyerd ¢Hid ARled 149 PRHDEEY at ed t o

indicate to a r . on which said bandage is applied is still
too warm f or sg(?%esrog%@g?mg&egai d bandage, based on a predeterm ned

t hreshol d, and E‘i ndicate to atus? whgen a burré] hgstgootlted ta a Igast a

pr edet er m ned MAFeEhsY dses?%%mf hatf Y g4 nf}%lh%jyé)él S B¢ Ss?ﬁpéﬁef}mre ovVed and/ or
changed- out f obf aideNvdTe@iBaliatdl|esi Nng. 23. The bandage of claim 22,
wherein said thernochrom c indicator nenber provides col or-based user

i ndi cations asyheretd@id NaEdRlwSpaHSeOddbher AU Arst RyWHirE BosRiddo R3ReaGEe 10i s
applied. 24. The bandage of claim 22, wherein said %Iher nmochrom c i ndi cat or

merityer provi desf the dmstyadewt afsseid thmdirdemiedr¢e aget o t he thermal status of the
burn to which said bandage is applied. 25. The bandage of claim 22,
wherei n sai d t hherdcluidmileast tvid patmeteneizgbeot dagd hodpntesedidd biyenateer i al

selected fromthe group consisting of .the hromc liquid crystals, |euco
%ondeg to a%ortlon of the fTI%t surface of srgl) second outer ﬁyer, y

wherein the remainder of the first surface of said second outer layer is
substantially coated with a non-toxic adhesive material adapted for use on user

20 skin, and

wherein said first, second, and third layers are sized and shaped to a form factor

that is adapted to one or more areas of a user body.

34. The method of claim 30, wherein said non-flat, heat-dissipation-enhancing surface
topography includes a plurality of heat-dissipation-enhancing protrusions, said
25 protrusions selected from the group consisting of cone-like protrusions, half-dome-like

protrusions, and pyramid-like protrusions.

35. The method of claim 34, wherein said plurality of heat-dissipation-enhancing
protrusions are disposed in rows on said first layer, the positioning of every row with
respect to its adjacent row(s) is selected from the group consisting of staggered and

30 non-staggered.



dyes, and thernochrom c inks. 26. The bandage of claim4, wherein said
second | ayer is substantially conprised of perforated 1527-ENP et hyl ene

vi nyl acewete13(E¥sp. 27. The bandage of claim 4, wherePoTaBRa@?2M0d3na
internediate |layer is substantially cnprised 20of a naterial selected from

the graoup nsi st i f. cotton cause, sil uze, .porqus plastic. gauze, and
hydr oga%_; Tge %Oﬁ%ﬁgﬁab%ﬁ@m st bt ez e s Be PGS At ed
to facilitatpbandreendribtd fR% kAl thbRApIan@bf &id HXRNaIRPBhdaelRGhad from
the group consisting of finger, thunb, toe, elbow, wist, knee, ankle,

f oot, hand spbdtiate. and face. 25 29. The bandage of claim4, wherein said form
factor is of a shape selected fromthe group consisting of rectangle,
squar e, - ounded- co h.r angl e, Gi k¢l oval .. .triangl.e, .rounded- corner

T angi . ARA TRl TS} PRt et i PP Rlonet BN BRRENECC TG,

bur s wound,ae@€6Phbiek Tosaid WERALIAAISIR2 KtAIEBAEZ/. 046310 45 providing a
first layer, substantially conprised of a thin thermally conductive netal
substrate, having a first_surface and a second surface, wherein said netal

subst r atde' dheimahodefiqapedhadiersiniad pf lgast RRehearidtwpatio-ePhNABS HSBSIGhat i s
substanti al}i, { h&t fiﬁggseg%’o% ﬁ? a}g BRKR dlk HaG! 1&&%3#%&1& tH\érhﬁH B ivmound,
and wherein nost o ald neta ubstrate' s second surface s a non-flat,
heat di ssi patdtdrnubsttagnlicisng holer dxaaeiteogibe aplyythronple mid ttewadlly conuttne si de,
that rises abaye t he base plane of said thermally conductive netal
substrate, "4 Pgmﬁﬂ%pted to be directly exposed to air. 1031. The net hod
of claim30, wherein said thermally conductive netal substrate is

subgt argol almhy nfRRT 6fx@dmoss, a/herdikaid BbI8 ¢ipdsddriant fehe ik ABR-EaMsitishl ng of
al um num silver, gold, copper, nagnesium tungsten, platinum and a netal

al | oy substahancilg protwessenthase dapetor et is apupemptemiarshwdd saspad surfage of The
nmet hod of i further rJd Si.n h 'y f providing a second outer
NiTess 1%1/6?911’81‘(} iwyc{e% towarI gglg fié?[ sgg'%éeboef s?tldeff[)rsti(?l]agle[}.

| ayer, 15substanti onpr ubstanti a polymeric materi al
said second | ayer having a first surface and a second surface, wherein said
second 4out dihelnggflesd & dlaimsi8, swhefeic eaid Boladigpoed ihat attenahtdt-dsipationer at

| east two of the perineter edges of said second surface. of sai irst

| ayer, but cBREGINERIOI RS BRmetar da lisrsglest‘"rnévﬂy-l? QRESHG aémgftgﬁiena over ed
andsexposedrtoqthe. air, 20wherein said second |ayer extends beyond said at

| east two perineter edges of said first |ayer,

41. The method of claim 30, wherein the material in said thermally conductive metal
substrate is comprised of an aluminum alloy containing at least 92% aluminum and

about 5% magnesium.

42. The method of claim 41, wherein said aluminum alloy is annealed by a process
20 comprising the step of subjecting said aluminum alloy to a temperature in the range of

775 °C to 900 °C.
43. The method of claim 42, further comprising the step of allowing said aluminum alloy to
naturally cool; that is, non-furnace cool,

thereby substantially removing any strain hardening of said aluminum alloy and
25 ensuring that the re-crystallization of said aluminum alloy results in substantially

uniform grain growth and directional orientation.

44. The method of claim 32, further comprising the step of providing a thermochromic

indicator member,

wherein said thermochromic indicator member is in thermal communication with a burn



wherein said at |least two perineter edges of said first |layer are bonded to
a portion of the first surface of said second |ayer, wherein the renai nder
of the fiwetosumpzee of said second outer |ayer is 25sulpsrarstéialobssicoat ed
with a non-toxic adhesive material ad®pted for use on user skin, and
wherein said first qﬂg second | ayers are sized and shaped to a formfactor
that is adde8 VFoPRIQEEt B 0A or nore areas of a user body. WO

2013/ 019372PCT/ . US2012/ 046310 .46 intermedi ate | ayer, substantially conprised
of absor berthergit et glermaahramicipdicates memperisrqopyised ok materialrglifraicddand
surface, wherein said third intermedi ate absorbent layer's first surface is
adapt ed to mat édigatentogngecwher a hernjosashich swd bindage ispwpliedisetilldeyesmdf sai d

second surfaceaf., a8l 4 PhickSlig b aYEle. Da bERUIAG R ba HredRldlafd TSE Taver: s
second surface uncovered and expos 0 ear erein sai d second outer

|l ayer's first surface is adapted tq mat th.and cover at as wo of the
por Brieter  edgel e Rs it Bupas oo ket i i PRdEpaned i haklo

| eavi ng nost ofuchahsl shid'bahdd R¥Eh b sHBEABMSE FRIE UBERYE R ToratbweXposed to

the air, 10wherein said second and third | ayers extend beyond said at | east

two perineter oddisel &essgrgid first |ayer, wherein said second outer |ayer
ext ends beyond said at |east two perineter edges of said third internedi ate

| ayer, i ' t two. j r f id first
ayer ae s duhodotBRRIT iRl Big IERRLHIRORAL TR lnBI0ER, ey SALE

i nt er medi atbasddaperindishiedsian ts tiedhaal @asik of we Hoat fonethiel sedgasdage issai d third
internmedi ate | ayer are bonded to a portion of the first surface of said

seddnd out éPPliedyer wherein the remai nder of the first surface of
said second outer layer is substantially coated with a non-toxic adhesive

mat eri als adqRRLgAh L5 L8R PN WRin 208 Hefino@Mdmic indicator member provides icon-

based user indications as to the thermal status of the burn to which said bandage is

applied.

47. The method of claim 32, wherein said thermochromic indicator member is comprised of
15 material selected from the group consisting of thermochromic liquid crystals, leuco

dyes, and thermochromic inks.

48. The method of claim 32, wherein said second layer is substantially comprised of

perforated 1527-ENP ethylene vinyl acetate (EVA).

49. The method of claim 32, wherein said form factor is adapted to facilitate bandage
20 application to a part of a human body selected from the group consisting of finger,

thumb, toe, elbow, wrist, knee, ankle, foot, hand palm, and face.

50. The method of claim 32, wherein said form factor is of a shape selected from the group
consisting of rectangle, square, rounded-corner rectangle, circle, oval, triangle, rounded-

corner triangle, and continuous-strip roll.

25 51. The method of claim 33, further comprising the step of providing a thermochromic

indicator member,

wherein said thermochromic indicator member is in thermal communication with a burn

wound via said first layer, and



wherein said first, second, and third layers are sized and shaped to a form
factor that is adapted to one or nore areas of a user body. 34. The nethod
of cl ai m80,201ap¥2n said non-flat, heat-dissipation-eniremaisegr2oussfi@ce

t opography includes a plurality of he#t-dissipation-enhanci ng protrusions,

sai d 25protrusi.ons_ sel ected fromthe grqup. consisting of .cone-like

pr ot r usi ondVNCHER faid Shegmpehramis iBdicgior B%Q%CE%FOB%?A a@mﬁtﬁ@a&rﬂﬁb?&ﬁ Bns. 35.
The net hod of claim 34, wherein said plurality of . o

heat - di ssi pat i BMIGHNARAUSAGVPI L Pgiogrehigh eaigipapsiage i apRliebiRsiBAOSHRENf i r st

| ayer, the poskt.i.nni i e, j roms) is
sel ected fron1?ﬁgggggﬁggﬁéﬁgﬁg%ﬁ%g&%$&%?%gggPgﬁggﬁgn%%ﬁgﬁg%?ggggred. WO
2013/ 019372PCT L2012/ 046340, 47,36 The retnod of, clalm 24,4 whepein at

| east one heat - |SS|p§t|on-eﬁhancing protr usl on ak  a hol e di'sposed from

it ssapex towar gudhhBatBaglebaplaReafbe sael ey ebdddyorahaskedt duy Eorient

substrat e. 37. The nethod of claim 30, wherein said first |ayer

i ncl udes a pl uPgAiceldrgssinganuf act ured Saeration holes in said thermally
conductive netal substrate. 38. The nethod of claim 36, wherein said at

| east = o S5 L O4)- AC | I ] L from
o apa t o S e e O PP et rat
has its holbasedxtsenidirgtialslastdthewlbgrntahstotug bt gaibdrit toewineh kaid bamtigeis ve net al
substrate. 1039. The nmet hod of claim 38, wherein said hole disposed in at

| east one RBBYY ssipation- enhancing protrusion has a dianeter that is
narrower toward said second surface of said first |ayer and w der toward
sai@ figsst emhar®l &fclgal 3, Whesdin $AY BlermodRomidiadBlbPARn®Er flodidey #8n-
wherein said hole disposed in at |east one heat-dissipationenhancing

pr ot r usi on bages userindigptiens as hathejteergabgiampef tielbyrn teevkighpaid berdage g t he

| ength 150%,?@&9 hole. 41. The nmethod of claim 30, wherein the material in
sai d t her maf y conductive netal substrate is conprised of an al um num all oy
containing at |east 92% al um num and about 5% magnesium 42. The nethod of
cl aim &Y, vithe meitiodseti cdhial Alywharai@bdidyhermodnoaal iadichyr mepibecrsempoisanglt i si ng
the step of subjecting.said alumnumalloy to a tenperature in_ the range of
775 C 1o oORNEIAl sdectab ORI SEPUBIORT ofshermgriqBrC HgHACHsSay 1458 step of

al l.egw ng saig 3l v LYinko naturally cool; that is, non-furnace cool
thereby substantially renoving any strain hardening of said al umi num al |l oy

and 25ensuring that the re-crystallization of said alum numalloy results
i n substantlibanheghadiffcdain I aiharegr said becand lagier e stbsardiallp comnptised an.

perforated 1527-ENP ethylene vinyl acetate (EVA).

56. The method of claim 33, wherein said third intermediate layer is substantially
comprised of a material selected from the group consisting of cotton cause, silk gauze,

20 porous plastic gauze, and hydrogel.

57. The method of claim 33, wherein said form factor is adapted to facilitate bandage
application to a part of a human body selected from the group consisting of finger,

thumb, toe, elbow, wrist, knee, ankle, foot, hand palm, and face.

58. The method of claim 33, wherein said form factor is of a shape selected from the group
25 consisting of rectangle, square, rounded-corner rectangle, circle, oval, triangle, rounded-
corner triangle, and continuous-strip roll.

59. A method of using a bandage according to claim 1, comprising the steps of:

obtaining a bandage according to claim 1;



44. The nethod of claim 32, further conprising the step of providing a
t hernmochrom c i ndi cator nenber, WO 2013/019372PCT/ US2012/ 046310 48 wound
vi a sai d worsts/diggrer, and wherein said thernochrom c i n@iCTatSos12essiver i s
conprised of material calibrated to: Sndicate to a user when a burn on

whi ch sai d bandage. j s lied is still .too warmfor safe_repmoval of said
bandage. . baBaN g Brdb iRy ot iR L gt b et Iy e B hen
burn has cgh@é With alid b8astodPigdet erm ned threshold such that said
bandage can be safely renoved and/ or changed-out for a new nedi cal

dr essi ng. : . : 1. al : I i . ¢ Lndi cat or
menber pro&f31 gsn-gEglldontﬂ).r%31 B@%gelgﬁ)aélel?ﬁ{%n %gl&@%?bﬁg@?%ggﬂgﬁ% %%V%rﬂé{dé%ags of

t he burn t ecapehilaty saiechridirndalgecdgss dlappbanddge il exTdneinyed hledtishie cl ai m 32,
wherein said thernochrom c. i.ndi cator nenber provides icon-based user

i ndiPcat i onSUHRURANG ME-PHBFHHEISUSt at us of the burn to which said bandage is
applied. 47. The nethod of claim 32, wherein said thernochrom c indicator
nmenber i s conphhewi Be tapstids el sail badpeschistlayeigrmasdy ffousorardrad i ng of

t her nbchrom c &}g)g.écgtocthé(ﬁﬂlﬁieﬁt edd/%ﬁglegyes, and thernochrom c inks. 48. The

met hod of claim wherein sard second | ayer is substantially conprised of
perforated 1527-ENP et hyl ene vinyl acetate (EVA). 49. The nethod of claim
32, whetlei hs amathddoofroldimci% whessimstag thednilty ¢acuttivteahetabahstageis20appl i cati on

to a part of, a hupan body sel ected from.the group consi.sti of finger,
hunb t o SURTBERLS APRETSecki adetd e S EOfisgt TP SN Rl EHETF BER50 The
netjfpod of gli@Mdld, copb&l flaBnSai thedsBnl patiRim! $df matabNaRuBehAEAKd from
the group consisting of rectangle, square, rounded-corner rectangle,

circle, ovdhsedtan aaygitker afemdabnedmetals.t ri angl e, and conti nuous-strip roll.
25 51. The method of claim 33, further conprising the step of providing a

t her nochromi ¢ | ndi - [ WIEk e hd ther rom c. i ndi.cator nmenber
o1 nther naf e Rl R e R R oiE b SRR P T T ana Vo
2013/ 01937 260kt 4ph @i d¥4 @Pl@kality of heat-dissipation-enhancing protrusions, said

protrusions selected from the group consisting of cone-like protrusions, half-dome-like

15 protrusions, and pyramid-like protrusions.

62. The method of claim 61, wherein said plurality of heat-dissipation-enhancing
protrusions are disposed in rows on said first layer, the positioning of every row with
respect to its adjacent row(s) is selected from the group consisting of staggered and

non-staggered.

20 63. The method of claim 61, wherein at least one heat-dissipation-enhancing protrusion has
a hole disposed from its apex toward the base plane of said thermally conductive metal

substrate.

64. The method of claim 59, wherein said first layer includes a plurality of manufactured

aeration holes in said thermally conductive metal substrate.

25 65. The method of claim 63, wherein said at least one heat-dissipation-enhancing protrusion
with a hole disposed from its apex toward the base plane of said thermally conductive
metal substrate has its hole extending all the way through said thermally conductive

metal substrate.

66. The method of claim 65, wherein said hole disposed in at least one heat-dissipation-



49 wherein said thernochrom c indicator nmenber is conprised of materi al
calibrated to: indicate to a user when a burn on which said bandage is
appl i ed iwo=pidd193700 war m f or safe renoval of said bandage/usb@azmdeson a

pr edet er m ned threshold and indicate to a user when a burn has
cooled to at | east a ned reshold 5such that sa and e can be
saf el y r em50BUCHISS Sé dl??deao‘{n ptex “énﬁ%)”ﬁ’b@iwéﬁ %QSQ?‘LE}“ 9 O?g'”ﬁ‘é

met hod of  G}-@i1jep knd WIRS &bvard Rhidl ffrmﬁﬁm&mmd%ﬂsﬂq &ator nenber provides
col or - based user |nd|cat|ons as to the thermal status of the burn to which
sai d banda?‘i is applied. 10 53.‘The met hod of claim51, wherein said

t her modHr onfihe npatik tccbarlmnﬁaﬁmélprem oA bels disposedpagelatioae hpgidlissanations as to
ﬁrg'?ht)ge:)?al; Pﬁén%%r%sfr(o){%tlohn haﬁ ascg'inaette\’@lgt(r:rlg éﬁgséamntlgﬁ?f %f%%nlltesmzae%ﬁ)orﬂgetge lengél The
conpri sed of sgf@herel al selected fromthe group consisting of thernDchronic
liquid crystals, |euco 15dyes, and thernochrom c inks. 55. The nethod of
claim 33, wherein said second | ayer is substantlall%%conprlsed of

per f or §%d Tfszneﬂmo Tt Hi Bhahgre thedeaienpl an pyRermalbeconiieliviaptil of claim
33, wherei @ 5tk d&?bﬂh ngéat&ra%ﬂin%&n'ﬁ% rcohtﬁm?ﬁgbaﬁtl@a@wﬁ% DMinfifERrhged of a

mat eri al ['ecte the group consisting of cotton cause, silk gauze,
20por ous phhsmﬂ%%gﬂmn@mnand hydrogel . 57. The nethod of claim 33, wherein
said formfactor is adapted to facilitate bandage application to a part of

o1 bow, i1 e e ST bRt PR MR et APEh Pt et hod of

cl aiom 33, \Wbehaking S def O JibfeaGh Ofaid Sluindn SHAPR SehPefabite i MBAMR oFr oup
25consi sting of rectangle square, rounded-corner rectangle, circle, oval,

triangl e, rdondéd90@dr-ner triangle, and continuous-strip roll. 59. A met hod
of using a bandage according to claim1, conprising the steps of: obtaining

aopryi iy sard anatel ! &) Mibrin S ANARe IRCARRITERRPERA i NanBr 1 oy

| ayer in dmﬂewhgnmnmanmnmmiMk@abdabmﬂnanUnmniamdnfamu&am@msald bandage in
position over said burn wound by applying adhesive nedi cal tape al ong sone

or all of the efgdy sobstadialybanevge adnsrexhaaeiing of tid HRntihgs UBoy and
Ssurroundi ng non-burned tissue, wherein the top side of sajd banda e first

laylér is rmost | gnsueng than Ssvecestahiention 9o sud aluminye allapresnks @rivbytantt

uniform grain growth and directional orientation.
71.  The method of claim 59, wherein said bandage further comprises a thermochromic
indicator member,

wherein said thermochromic indicator member is in thermal communication with a burn

20 wound via said first layer, and
wherein said thermochromic indicator member is comprised of material calibrated to:

indicate to a user when a burn on which said bandage is applied is still too warm

for safe removal of said bandage, based on a predetermined threshold, and

indicate to a user when a burn has cooled to at least a predetermined threshold
25 such that said bandage can be safely removed and/or changed-out for a new

medical dressing;
the method further comprising the steps of:
observing said thermochromic indicator member;

if said thermochromic indicator member indicates that said burn wound is too



60. The nethod of claimb59, wherein said thermally conductive netal
substrate is substantially conprised of a netal selected fromthe group
consi sti myoabiaalhigsmenum 10sil ver, gold, copper, magnesi BOT/US20IGHIESM)
platinum and a netal alloy substanti®l |y based on any other aforenentioned
metals. 61. The net Hod of . cl aign 59, . V\:herefj n. sai non-fl(glt),

heat - di ssi pat i SATBrAShEHGUNg RO RRPICAIL? a?ﬁ‘r@b%n RURTLIBOYP WouPd {3, of

heat - di ssi pati RnRPEYIRLRY RO BLIHSLARS. said protrusions sel ected fromthe
group consisting of cone-like protrusions, half-done-1ike 15protrusions,
and pyram d-1 il NALEHRHQRSC iRfoad el Ml AL: GhALME G WAREEAN. Sai d
plurality of heat-dissipati on-'enhanci ng protrusions are ai sposed in rows on
said first | ayesqled hidfipiost y, itlem moooingewidrbandape firdrh kaid bempewdurtdmnidt s adj acent

roms) is selected from.the group consisting of staggered and

no\rll\gst agger ed. 2BRIBBE 2 erﬁ%ttrﬂ?fg‘:%fireéf“&gﬁ‘? %ai‘?bvme‘?’@’r g%‘%del east one

heat - di ssi pati on-enhanci ng_ protrusion has a hole disposed fromits apex
toward the basEPpitiRhePreyiquy steReAHRACESPABOHH s3if Pandage Aps kaghdemare 64. The
met hod of cl ai §),p9%.; LSiqingai d first layer includes a plurality of

manuf actured aeration holes In said thernmally conductive netal substrate.
2565. The nethod of claim 63, wherein said at |east one

heat - di®si pat inomh@hdfatamnig)l, prhetainsiid thewnbdhramivahdicelios pesbedr prosites tadompex

toward the base pl.ane of said.thermally copductive tal .substrate has its
ol o ot oo bras Pl ARttt BaL oS BRI, o e ST Da et i

subgt rate. gffliedThe nethod of claim65, wherein said hole disposed in at

| east one heat-di ssipation- W 2013/ 019372PCT/ US2012/ 046310 51 enhanci ng
protrusion has a dianeter that is narrower toward said second surface of
sai d fitst Thayrathothef alwinet!, whrrpinisaid thgrmpehseminindigater lembar providesiconayer .
67. The meiod oL ghal MBS (er&lR.PaLLs IPLE il SRASR Lla BhodigB! one
heat - di ssi pati onenhanci ng protrusi on has a di aneter at™y s Sibs antially
the same siappli@l ong the | ength 5o0f said hole. 68. The nethod of claim 59,
wherein the material in said thermally conductive netal substrate is
conprised of an alum numallQy containing at |east 92% al um num and out
5% magnési Ui Mmageed offdaiet lh gdicgyn N fHeB e 81 ©A W TREL AT AT %5 is

anngal ed by, QGE&Sd ?rQﬁPc%Tﬁ gfor%g Gnifith f%l@eéﬁfocﬁ%ﬁii@ﬁ&ﬁiﬁ grigid 1@lcym num

alloy to a tenperature in nge of 77 to 900 C° 70.” The net hod of

cl ai m 69, wyes, endtleandchaomeahkng process further conprises the step of
allowing said alumnumalloy to naturally cool; that is, non-furnace cool,

75. The method of claim 71, wherein said different medical dressing is any one or
combination of dressings selected from the group consisting of medicinal compounds,

therapeutic compounds, and sterile gauze-based or cotton-based bandages.

20 76. The method of claim 59, wherein said bandage has a form factor adapted to facilitate
bandage application to a part of a human body selected from the group consisting of

finger, thumb, toe, elbow, wrist, knee, ankle, foot, hand palm, and face.

77. The method of claim 59, wherein said bandage has a form factor with a shape selected
from the group consisting of rectangle, square, rounded-corner rectangle, circle, oval,

25 triangle, rounded-corner triangle, and continuous-strip roll.

78. The method of claim 59, further comprising the step of subjecting the exposed

thermally conductive metal substrate of said applied bandage to forced-air cooling.



t hereby substantially renoving any strain hardening of said alum num all oy

and 15ensuring that the re-crystallization of said alumnumalloy results

i n subst amDi2alJop93rai f orm grain growt h and directional oPCEASat2om31¥1. The

met hod of claim59, wherein said bandgge further conprises a thernochromc

i ndi catgr nenber, . erein said thernochrom c indicafor nmenber is

in thermal /%S‘ﬁﬁt?ﬂioéaflfl%ﬁW%eé%ﬂwﬁgé‘b%ﬁ%é’ AIPrisiefhe siept Oéayer, and

wherein said thernpchrom c indicator nenber is conprised of materi al

cal i br at ed oPHinipgA Pargage peroxding & g a burn on whi ch sai d bandage is

applied is still too warmfor safe renoval of said bandage, based on a

pr edet er m neplyingrseishzsndageadnd burn woundwith sheetitsbsuafage ef saphiirst taybuimrdifegs

cooled to at Ieas.gh gaé(?{)gdetoergi nedj t hreshol d 25such that said bandage can
n

be safely Feh8Ye ormcvﬁa{lrrllgé"cll11 out for a new nedical dressing; the nethod

further conprising the steps aof.: observing said, therngchrom c indi,cator

raber: 11 B e e SR e i e B arRd Wi cht aah e i h

wound is tQl‘i%poyé@&Qﬂi@fi@sl@f@l@%?%ﬁ%&%@&ﬂ;@ﬂ@ﬁga%5??11&?{.”1 then continuing the
ofu

application of said bandage on said burn wound rther cooling of said
burn wound; if said thernochrom c indicator nenber indicates that

sai d buth vidamepthegsofchimet, silerdin sasgh theymaliheqndpetinpinetgl shbtertdndage from
said burn i i f i j i d burn
wound: - and Rsusilf sOARA A% Bl | S8 Moo B 8 SR h P 4G cnge nas
been renovsailvdrl gl s@ipgehthiapnasatndungsted, plhtieumpirtidadmetal sl sibstdntialiyer ei n
sai d thernopchrom c indicator nenber provides col or-based user indications
as 0 t he A anyroshesgfsementiongd metaly whi ch sai d bandage is 10appli ed.

73. The nethod of claim 71, wherein said thernmochrom c indicator nenber

provi deg i g@RRAR&LLUSSM ?Q]Q{hféf%ﬂ Qﬂ% n§1§-_|ﬂh9 hERi Rk BRlenfdRiigSufthcd he burn

to which said bandage i1s applied. 4, e nethoa of claim 71, wherein said
t her nochr oo grapdiy ciatlades mpidpelityi of heatrssigidnehhdiemet poiradiosebadt ed fromt he

? L g lrJ ng ﬁ P 3 ﬁ(%th}r; Ofsel%g!teeé H‘%l(’:nhtilg g}o%p | clogsullstgn g%f%%%é"-hﬁé prlo?r%(s:i%ng,%%ﬁldo%l%qlike

protrusions, and pyramid-like protrusions.

15 82. The method of claim 81, wherein said plurality of heat-dissipation-enhancing
protrusions are disposed in rows on said first layer, the positioning of every row with
respect to its adjacent row(s) is selected from the group consisting of staggered and

non-staggered.

83. The method of claim 81, wherein at least one heat-dissipation-enhancing protrusion has
20 a hole disposed from its apex toward the base plane of said thermally conductive metal

substrate.

84. The method of claim 79, wherein said first layer includes a plurality of manufactured

aeration holes in said thermally conductive metal substrate.

85. The method of claim 83, wherein said at least one heat-dissipation-enhancing protrusion
25 with a hole disposed from its apex toward the base plane of said thermally conductive
metal substrate has its hole extending all the way through said thermally conductive

metal substrate.

86. The method of claim 85, wherein said hole disposed in at least one heat-dissipation-

enhancing protrusion has a diameter that is narrower toward said second surface of said



75. The nmethod of claim 71, wherein said different nedical dressing is any
one or conbination of dressings selected fromthe group consisting of

medi ci nalwoanpoumys, therapeuti c conpounds, and steril ePgansesidasedo or
cotton- based bandages. 20 76. The net¥od of claim59, wherein said bandage
has a formfactor adapted to facilitate band pplication to a part of a
human bodyf%@ﬁ@%?éﬂgﬁﬁ%ﬁﬁPﬁgdé?géﬁﬁéBﬁ?ﬁ§§%ﬁgﬂ§?9?§ﬂger, t humb, toe, el bow,
wrist, knee, ankle, foot, hand palm and face. 77. The method of claim59,
wher ei rg7s aighe RRIRRO6 diam 85, Wherdif a6d Able WidpBscd i RaRest TRk Bedtassifa@ioht he group
consi sting of rectangle, square, rounded-corner rectangle, circle, oval,
25t ri angl e enhaghgauoenierehastardiamefeethapin dulessantiaHy thessagiersizg alqig the k@ gthThe

met hod of %%%Qgh5%’ further conprising the step of subjecting the exposed
thermal ly con ucti've netal substrate of said appl i ed bandage to forced-air
cooling. WD 2013/019372PCT/ US2012/ 046310 53 79. A nethod of using a
bandagessac dbe thaligod ¢f ctdimi 70, dhetdihieinsdterinl il eaid thepaaldf conduttatenhnegl a bandage
according to claim?2; applying said bandage to a burn wound with the first
surface of Substigteris campyizgdet apglupiparyalloy sonfaining dtpeasai e BIFH WoWE; and
5securing §gggfﬁﬁﬁg%g%\hﬂiposition over said burn wound with said adhesive
mat eri al di sposed o the first side of said second | ayer of said bandage.
80. The nethod of claim 79, wherein said thermally conductive netal

subst r #% iThesudtkadaoftdlainl 88, edwmin sed alvmisumetlay issehexdedbly § poeetshe group
consi sting of al.umnu silver, gol copper nesi u tungst en

it i mum SRR e FloybEhind S murr s oal B Gk peRyrt Hhdp ritke of

af apenent i gnedcrgbded <. 81. The nethod of claim 79, wherein said non-flat,
heat - di ssi pati on-enhanci ng surface topography includes a plurality of

heat - di ssi pati on-enhanci ng protrusions, said protrusions selected fromthe
group c¥nsildeinpihesk ofchrim £, pdrerpinsaid apnpgking prpcess daiher cprogripasche sfep ehs, and
byt arm d-1 1 ERoRIALEHEN IRt B o FIBATRLDON (Bl B Puffhec JOPr o1 1 S01 0

plurality o Si pat'| on-enhanci rusions are disposed in rows on

said first layer, .the positioning of every rqw.wWth r ect to.its adjacent
Tou(s) i s sel SHEERRRRTRLY SbEHnE onEYER hE R phyGERRE Y fudY End

non- st agger ed. ens3din % Tie theat Regtofizgiboaion8d aluMigifialofteshBamt subsigntially

heat - di ssi pati on- enhanci ng protrusi on has 20a hol e di sposed fromits apex

t oWdr d t he basBniferangraps erewiijandbiresfipna) ospfait i ve metal substrate. 84. The
nmet hod of claim 79, wherein said first |ayer includes a plurality of

manuf agjur od ARHALd A8 29 WAL ARKERKIh P ONANELL K endiRbBoRHOSt r at e,

85. The netho I m 83, erein sal east e
heat - di ssi padicoo:-meeahbarci ng protrusion 25with a hol e disposed fromits apex
toward the base plane of said thermally conductive

wherein said thermochromic indicator member is in thermal communication with a burn

wound via said first layer, and
20 wherein said thermochromic indicator member is comprised of material calibrated to:

indicate to a user when a burn on which said bandage is applied is still too warm

for safe removal of said bandage, based on a predetermined threshold, and

indicate to a user when a burn has cooled to at least a predetermined threshold
such that said bandage can be safely removed and/or changed-out for a new

25 medical dressing;
the method further comprising the steps of:
observing said thermochromic indicator member;

if said thermochromic indicator member indicates that said burn wound is too

warm, then continuing the application of said bandage on said burn wound to



metal substrate has its hole extending all the way through said thermally
conductive netal substrate. WD 2013/019372PCT/US2012/ 046310 54 first |ayer
and wi derwbaesswdoxai d first surface of said first |ayer PC8US20ibm4632¢ hod of
cl ai m 85, wherein said hole disposed 35n at | east one

heat - di ssi pat i gingﬁr%han ] ng pr.gﬁ?r usion has a dianeter that is substantially
the sanme size HBRHCIRBEOLAYERUBYWEHIY hol e. 588. The method of claim 79,
wherein the material in said thermally conductive netal substrate is

conpri sed of aH saldyhsrmpshEaMisindeHRTANGNPRY 1adicatestdat soubhun ieAdAtand about

>% Mmagnes| um - ciled SRR MerGomB| B Thidhan I8 RIR A3 LEAL UIJYHD al | oy 1

anneal ed by a process conprising the“step o ubjecting sa al um num al | oy
to a tenper at ungplying thiefferamgeediéal BEeAviDg @ ta0d BO@D vundDandThe net hod of claim
89, wherein said annealing process further conprises the step of allow ng

sai g al um num alpk&yhgt the patvibudlsteps 60McesshRaintil Said BaRdaed hAdb&nGembyed

t hereby substantially renmoving any strain hardening of said al um num all oy
and ensuring tHaM aKEbyBWQUPEt al | zati on of said aluminumalloy results in
substantially 15uniformgrain gromh and directional orientation. 91. The

et N0d f - el Sh ot BRI D ySR1h DARHRARAHELRSNALABPHEARS Brol L ERGhT oM ¢

i ndi cat or nenber, erel n sal er noc I cator ne r 1s 1n thermal
comuni cat ibasedwisethindichtioms asteithe thérmab staws b thetbulratpewhiclapdd BoOwdage & n sai d

t hernochromi c.i ndi cator nmenber is conprised of material calibrated to:

i ndi cate t dPRliser when a burn on which said bandage is applied is still
too warm for safe renoval of said bandage, based on a predeterm ned

t hrigshajsd, TBGnethod of diAIfN Tiatwhetedn shidl HRFMYHESMR iRMIcRoP ARnbePpRdidedicdh- | east
a predeterm ned threshold such that said bandage can be safely renoved

and/ or charhgeed-weit inflisatiensrieip herteermebstatys ek Bierbyin torehigh sHé handage ker

conpri si ng a@ﬁl?edSt eps of: observing said thernochrom c indicator nenber; if
sai d thernochrom c indicator nmenber indicates that said burn wound is too
warm then continuing the application of said bandage on said burn wound to
WO 2013401 93¢ 2irEHddIS2040i 2V P4 &k fein said thermochromic indicator member is comprised of

material selected from the group consisting of thermochromic liquid crystals, leuco

15 dyes, and thermochromic inks.

95. The method of claim 91, wherein said different medical dressing is any one or
combination of dressings selected from the group consisting of medicinal compounds,

therapeutic compounds, and sterile gauze-based or cotton-based bandages.

96. The method of claim 79, wherein said second layer is substantially comprised of

20 perforated 1527-ENP ethylene vinyl acetate (EVA).

97. The method of claim 79, wherein said form factor is adapted to facilitate bandage
application to a part of a human body selected from the group consisting of finger,

thumb, toe, elbow, wrist, knee, ankle, foot, hand palm, and face.

98. The method of claim 79, wherein said form factor is of a shape selected from the group
25 consisting of rectangle, square, rounded-corner rectangle, circle, oval, triangle, rounded-

corner triangle, and continuous-strip roll.

99. The method of claim 79, wherein said third intermediate layer is substantially
comprised of a material selected from the group consisting of cotton cause, silk gauze,

porous plastic gauze, and hydrogel.



55 further cooling of said burn wound; if said thernochrom c indicator
menber indicates that said burn wound has cool ed sufficiently, then

renovi ng waididpapgitage from said burn wound and appl yi ngPpraTdistéienessio medi cal
dressing to said burn wound; and 5rep®ating the previous steps as necessary
until said_ban n noved fromsaid ur 92. The nethod of
cl ai m 940 \;51%8 al?Pds%aialFlhe@ F 6PRrisipg e fegro rsrjé]i’ﬂﬁ%tf’ngﬁg%%&?égd col or - based
user i ndl Cafldr-RAR é&qdu@t&ehﬁettahﬁfb@ﬁ«llte%? @41&'§pl§lfedttﬂﬁd$§ért8 fér@edMi- b0l d bandage
is applied. 10 9% The met hod of claim 91, wherein said thernochromc

i ndi cat or nmenber provides icon-based user indications as to the thermnal
status of the burn to which said bandage is applied. 94. The nethod of
claim9l, wherein said thernochrom c indicator nenber is conprised of

mat eri al selected fromthe group consisting of thernochromc liquid
crystals, |euco 15dyes, and thernochrom c inks. 95. The nethod of claim91,
wherein said different nmedical dressing is any one or conbination of
dressings selected fromthe group consisting of medicinal conpounds,

t herapeuti ¢ conmpounds, and sterile gauze-based or cotton-based bandages.

96. The nethod of claim 79, wherein said second |ayer is substantially
conpri sed of 20perforated 1527-ENP et hyl ene vinyl acetate (EVA). 97. The
met hod of claim 79, wherein said formfactor is adapted to facilitate
bandage application to a part of a human body sel ected fromthe group
consisting of finger, thunb, toe, elbow, wist, knee, ankle, foot, hand
palm and face. 98. The nethod of claim 79, wherein said formfactor is of
a shape selected fromthe group 25consisting of rectangle, square,
rounded-corner rectangle, circle, oval, triangle, rounded- corner triangle,
and continuous-strip roll. 99. The nmethod of claim 79, wherein said third
internmediate | ayer is substantially conprised of a material selected from
the group consisting of cotton cause, silk gauze, porous plastic gauze, and
hydrogel . WD 2013/ 019372PCT/ US2012/ 046310 56 100. The nethod of claim 79,
further conprising the step of subjecting the exposed thermally conductive
netal substrate of said applied bandage to forced-air cooling.



