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WO 2005/ 015163 PCT/ US2004/ 005496 Apparatus and Mt hod
for Measuring Biologic Paraneters FIELD OF THE

i nvention includes suppomS2@mdos496
sensing structures positioned in a physiologic tunne

f dppameéseramd Modiddy Hounméasmsisn®ilcd ogdraper aheosral
condi tions indicated by the-neasurenents. 10

BACKGROUND OF THE I NVENTION Interfering constituents

and vari abl es can introduce significant source of
errors that prevent nmeasured biologic paraneters from
beinEgpobrctEmi DaENTIONE. In  order to bypass said
interfering constituents and achi eve 15 undi st urbed

si gnal Shei praskye dndenelbni I¥AsLYEs LepPBLEUBEINaRsing
been used. Such techniques have many drawbacks

| Relrudigedi fﬁ)b@ﬂ{:ibﬁédi NiRroyi dighgse8MbENEOUSunnel for
nonitoring for 'long periods ' of tinme. Non-invasive

t eehrugues absaiidi | ednteigdeli vergt heoCl ifdingdk  abnormal
usef ul ness 20 needed. The pl acenent of a sensor on the

skichaiehasacteli Zed Pyt Bee PhesSaE R gl Nt er fering

constituents do not allow obtaining clinically useful
nor accurate signals due to the presence of said
interfering constituents and background noi se which

0@kt koGNS 68 Srdb tvvengrenal related to the
physi ol ogi ¢ paraneter being neasured. 1 WO

2005/ Oiégéﬁggﬂy%@%&%ﬂgé ar-mev@ﬂbl@secdﬁle’lntroduce .

accurate, and clinically useful way of eval uating

t@%‘é&@klégﬂ uss&ﬁré@e @dyef%fw”%t prevent measured

‘bioclogic parameters from being of clinical wvalue. 1In
order to bypass said interfering constituents and achieve
undisturbed signals, "~ invasive and .semi—invasive
tec;hniques have ‘been used. Such téchniques have many
drawbacks including difficulties in providing continuous
‘monitoring for long periods & of tin)le.  Nomn-invasive
technigues also failed to deliver the clinical usefulness
~needed. The p_lacement of a sensor on the skin
characterized by the presence of interfering constitue.nts'
do not allow obtaining clinically useful nor accurate
signals due to the presence of said. interfering
constituents and background noise which greatly exceeds
the signal related to the physioclogic parameter being

measured.



and animals is by neasuring brain tenperature. Brain
tenperature neasurenent is the key and universal 5
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the only vital sign that cannot be artificially
changedhby maint posalsest ahesurdiwe othér oliihdakadignsiseful
(heart rate, blood pressure, and respiratory rate)
alvaycanft bevaluatfinge naedrand suddds il tie chadgednbyhumans
enotional states 10 or voluntary effort. Body

t ermger ahimeld S idet By mueGuiinghebteirperatpeeadvtire. Brain
bl ood, which emts heat as far-infrared radiation.

Adigrpeeatiugsue rehatirtiheste) igbsanhs fréyi nhhar eduirtintbrsal
the body is virtually conpletely protected with a

| ayericefotSo@dbpeBedt ssue asheielitd eduda 19X RndThYS the
measurenent of tenperature using the skin did not

acHigveriaci Sign gRst aeEHHACYebRGRUFECRABYY OUbanged by
techni ques used sensors placed on skin characterized

byeridte chaesence L&f. adhposdrssuerabBecause | thappearede,
to be inpossible with current 20 technology to 7
N-JdRY asgiRlsyirBasuhe braishit-8ipey at Yi€e) ahi€NPLEn be
were made to determ ne internal body. tenperature,

al 3@ 1neheerednko a&%i&%&@a&@?ﬁ%ﬁ%ﬁ?é&- AN enld?U@BhYe states
artificial, inconvenient, and costly process is

ClHY el Hs6da £ Ay dreasure internal (core) tenperature
25 consisting of inserting a catheter with a

L enper g Uk e  cRFESH ud) i@%lel%reir&%&cﬁ%aﬂ:he reSiddBMure of
esophagus. But~ 2 WD 2005/ 015163 PCT/ US2004/ 005496

Syoh,JEet NQAlA0Y el BOt nadtt abke QL {OBtd ALy  radiation.
measurenent, it is painful, and has potential-fatal
(“¥H¥ﬂd§§iﬂqg§ue (fat tissue) absorbs far-infrared and the
body is wvirtually completely protected with a layer of
adipose ﬁissue adherent to the skin. Thus measurement of
temperature using4the skin did not achieve.precision nor
accuracy because previous techniques used sensors placed
on skin characterized by the presence of adipose‘tissue.
kBecause it appeared to be impossible with current
technology to non-invasively. measure brain temperature,
attempts were made to determine . internal body
temperature, also referred to as core temperature. An
invasive, artificial, inconvenient, ahd costly process is
currently used to measure intermal (core) temperature

consisting of inserting a catheter with a temperature

sensor in the urinary canal, rectum or esophagus. But



Sem -invasive techni ques have al so being tried. Abreu
disclosed in U S. Patent No. 6,120,460 apparatus 5

wanasmesteads for ''nmeasuring core tenperature PCT/US2004/005496

conti nuously using a contact lens in the eyelid
peckietmetnddingy Genhaet shensolis Forsaffutiinkagkereurement,
devi ce which requires prescription by a physician and
sofeid RSirdull,S anat h8dSYordift iBlagatbhecsmt agit lovas in
the eye of an infant or even 10 in adults and many

peopl esa@e- dfv-diideof cbobeling: t hRivie eyes. HBehg atfied.
several drawbacks and Iimtations in the prior art

f 95 r&QNki BBOYS@NEHO0NT GOr EpRATUIEHENL 000,460 apparatus
tenperature. 15 Measurenment of tenperature today is

NQRA CRRELBHOUSor MHMAA=RL] a%@r@”&%ﬁ@@%ﬁ%ﬁggnbonwﬂhﬁéﬁsly
have to stick a th ernnne? in the patient's nouth,

r U e3htall UhIns COLE huge B8S, b h
|ﬁ%g§$Lely%% ggg a tdﬁ% ?%S”ggpp%%g body@ﬂﬁlch caﬁt che

CéHﬁ@act' il %%t'fg] ands £OSL Y2 s 20e CHRNICCAL 1S requires

Measur ement - core tenperature on a routine basis in

tggﬁyeﬁg&f&n fwg/y BN RUOUSHY shiel BhYs ditf,figuh&t apfsy
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cause TGQUITGS an |1 nvasive proce ure with

2E8$%£égg &ﬁeté%ﬁﬁ%étnibgg %Het99q¥9é) énéﬂ N9eshiN8raeven

er nonet er er nonet'er can cause

di.arr ure of | yg d
hEeetiatos 0 J00Y OTCraT s%mé%%ﬁ o%%4§%98§%n N3
bgd tenperature, and have fatal conplications if the

pI obstructs the pancreas or l|iver ducts. Placenent
There are several drawbacks and limitations in the
prior art for continuous and/or core measurement of
temperature. |
Measurement of temperature today is non;continuous,
non-core and nurse depéndent. Nurses have to stick a
thermometer in the patient’s mouth, rectum or ear. To get
core temperature nurses invasively place a tubé inside
the bodyl which can = cause ' infection and costly
complications. |
Measurement -of core temperature on a routine basis
in the hospitél and/or continuously is very difficult and
risky because it requires an invasive proceduré with
'insertion of tubes inside the body or by .ingesting a

thermometer pill. The thermometer pill can cause

diarrhea, measure temperature of the fluid/food ingested



of sensors on the skin do not provide clinically
useful neasurenents because of the presence of nany
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not possible to acquire precise and clinically useful
MeasUhetebd Gy of enigdra@iiry , baad nhd et Uremdldicatabse if
nmet abol i ¢ paraneters, physical paraneters, chem ca
panangt eI Sebstdthe tHek pahyr&asmby Piash hctssepIateRBnt
10 the skin. One key elenent is the presence of fat

t bESdensokFat onanines siiamipensen graviaes @ infiah1 Var uesful
with aging, fat content varies fromtime to tine in

t hea SAPENPE S ecadt At eRUM RS eACS PFaAIn=G9MiRg chFeMing
a blood vessel, fat absorbs heat, fat prevents

debh¥ei yudirdndistiiRgdraf afiskue. nfrared radiation,

fat increases the distance traveled by the elenent ,
bei ng feasyresk ifsdAeithecbadyu ard secid eidil-19ansal 1y
placed on the surface of the skin. There is a need to

| depkhiY nRaBBL-BREnaRNd caPRRkatdsly tHAl i € @Remperature, but
non-invasively, conveniently an&rpontlnuousFy 20 o
”Qﬂb&ohébéﬂbﬂiéePB?éé%&Hf%ﬁ!bﬁ&é%@aﬁ'%%&am%&@?é?,chémical
external and sare manner wi'th sensors placed on the

S 'agamgl‘bgf§ : §n&u5:kgerli§e_n%ﬁd él%p'l%e'gl'gc)ir% net pods sndon
appar at us that can conveniently,.” non-invasively,
SELE! s ANTORLOELOCLYS M LY BIOIAUCALPRFATRE ek S sue.

i ncluding 25 netabolic parameters, physica

TR e s

| dent ichtgﬂt appay L@m@fgdci%%.t had t%%a%e 2 mBAsuLLRgon,

bi-6logical par anefers posi tionin

fat attenuates a gignal coming from a blood vessel, fat
absorbs heat, fat prevents delivery of undisturbed far-
infrared radiation, fat increases the distance traveled
.by the element being measured .inside the body and an
external sensor placed on the surface of the skin.

There is a need to identify a method and apparatus
that can non-invasively, conveniently ~and continuously
monitor brain temperature in ;;:1 painless, simplé, external
and safe manner with sensors placed on the skin.

There is fu;.”ther a need to identify a method and
apparatus ‘that can conveniently,. noﬁ-invasively, safely
and precisely monitor biological parameters including
metabolic parameters, physical parameters, - chemical

parameters, and the lyike.
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a sensor on a physiologic tunnel for the acquisition
of undi sturbed and conti nuous biol ogical signals. 5
i nvent i ORCT/US2004/005496
provi des net hods, apparatus and systens that

ef f ectinely 86dsessed heo Needs 19y (e ag¥air@kusr bndl@etAod
general, the invention provides a set of sensing

SYsheRBe a8 hePOLLiNY RABS 1 WAL Cho PRY-RE-ISRH positioning
individually or in combinafion, which are designed to
aGCess B PRSI0 091G Jivanel chanbeasure (hkoleghealition of
physical and chem'cal parameters. Anatomcally and 15
Physh oL 0gb &l 4k sReakihigus Lo fdiinel disgoyered by

the present invention is an andatomc, path which
conveys undi sturbed physiologic signals to the
exterior. The tunnel consists of a direct and

undiih By OSH Fon onbet ween the source, of the
function ?signal \ﬂtrﬂrlthe' 20 body and an external

poi nt &.‘L t ;bq:‘es%%@ O{An\'}&&fo%nnﬁlrov:’.@é:sat ﬁgtﬁgdghe a'ﬂﬂa atus
) » tu - conveys “continuous and Integral
data on hysi ol . di be
SRR refLatlie, Befoe NI PHE ene
externagrgoint at the end of the tunnel. 25 A sensor

.pﬁﬁgga on the skin at the end of the tunnel 5 WO

2005 0151 AT, PP 05850 S GPL T S
Z?sg/rs %%Bgl;ta?r[ or'relpg% !‘Ljrqg“d imrclaaiﬁge RLESGNt inﬁ\}e”%@” used
individually or in combination, which are designed to
access a physiologic tunnel to measure biological,
phyéical and chemical parameters. Anatomically and
physiologically speaking, the tunnel discovered by the
present invention is an .anatomic path which conveys
undisturbed }_:Shysiologié signals to the exterior. The -
tunnel Aconsists of a direct and undisturbed connection
between the source of the functioﬁ (signal) within the
body and an external point tat‘ the end of the tunnel
located csn the skin. A physiologic ' tunnel conveys
continuous and integral data on the ph}}siology of the
body. An undisturbed signal .from within the body is
delivered to an external point at the end of the tunnel.

A sensor placed on the skin at the end of the tunnel



structures for positioning a sensor on the skin at.
the 5 end of the tunnel. The present invention

wdizesloeses devi ces directed at measuring brai NPCT/US2004/005496
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tenperature, brain function, netabolic function,.
hydnedygnaoptcidaincisiignal hycekatd i osit atvtl Shobie noidyrearfier-ing
function, body chem stry and the |like. The conponents

| nenddetdernt € emdandurekBods dPrdor eval uating

bi ol ogi cal paraneters using patches, clips,

eyegl asaesuddeaditouphed geagerdnd ilieerddike Wade support
sensi ng systens adapted to access physiologic tunnels

t GtriRkevirde BHeCipiandnthd NhCaehyousefnul tHaf gkt &N the
about the physiologic status of the wearer and for

erhanciony thet heuwsadety mnrd pettengBnevoic s d discloses
wearer, and helping to enhance and preserve the' life

ofdeSAicds WBHREBY atPr Q¥bShPhAdBgdah € telPairhtie, brain

‘nmeans- and alert nmeans relating to the biologica

PahaRieh, DenBgapBNiE Or ednct {ADer KRIRANLRNS Pr G ion,
for producing direct or indirect 20 actions, acting on

angidiak 1 98Vidiaruel, agbdtsdymiehi@nokhier i Vi 66497 chemistry
article of manufacture based on the biologica

PaLTRLRS 1MRASUREM. IRBosERE SN fOTud REIS Qe WA Qrethods
nmeasure biol ogical paraneters has resulted in |ong

g%xcare%{a%a&%ﬁsar 6ho10gPcdhi chadiediaded . the (di sGRMehks,

f a Brain Tenpérature Tunnel (BTT) and ot her

ggj,/s% | ogi.chunnels kR RUTRRS AR gl MRP0BAO19168 with

2004/ 005496 "ani nmal s. The present |nvention was

L%gynfsii;%}e st QLLREO9RL 25 L DS 993&&@'@%’{%&;1;&@%' dinkhe to

resent 1 nvention was ye I'rst to

r%ﬁ%%ﬁhéegﬁ%%iégdd%% Qﬁ%xﬁ%%ﬂ§§ Qlkeful information about

the physiologic status of the wearer and for.enhancing‘
the safety and performance of said wearer, and helping to
enhance and preserve the 1life Jof sald - wearer by
providing adequate -reporting means and alert means
relating to the biological parameter being monitored.
- Other components brovide for producing direct or indirect
actions, acting on another device, or adjusting another
device or article of manufacture based on\the biological
parameter measured.
The search for a better way to measure Biological
parameters has resulted in long and careful research,
which included the discovery of a Brain Temperature

Tunnel (BTT) ,and other physiologic tunnels in humans and
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the skin surface in which an optimal signal is
acquired 5 and neasurenents can be done w thout the
( interfering constituents and, bae&gmseed005496
noi se that exceeds the signal being neasured. The
peasS@Als | NMentd@zentasnabsoidhevds rigte tid nsecognireecgnize
precisely map the special geonetry and | ocation of

t haet gapel oidtpldidivagel hen10h8BbsdentThe goicklentTHevention
present invention was yet first to recognize the

PLasi setpeskt ifarkAgtef reesghnge Sylsd esld adf. the manmel on
entry point for optimal signal acquisition. Careful
studi exihavarbges undentakenni Bpkudhngssghavaie acquired
devel opnent for characterizing infrared radiation to

13nBr efdShlvendater Mdie bhe didd ehephodspeats wfeddive of
tunnel. This research has determ ned that the

NBASHLLAE MG Of coRE@ tud it €) ak@NpBhakgrsuand éhes that
body paraneters can be acconplished in a non-invasive
aRd-ceRLi RHEUS i §RINEEeify MHBNSANTRNIgRIsenW tiRvention
sensors positioned in a confined 20 area of the skin
a(ugghealeé'bd e e PRYS| eboYidednge! anfhep ke JURCth&N the
and critical factor for life™ preservation and human
p%%%%&%nggﬂﬁét{? %lrﬂi HerRes 8hULe. thBr@idhdl Sisia udSnbhehe
ti the. Dody I

sue in nost susceptible to therm

‘?m%e’e Q¥gb?é|ﬂn€' g’Phéanﬁlr%é)é%tt eRAR A WLe wadd yBEAlFArst to

enmper at ur the nost” clinically relevant ~“paraneter

2055 Bus 165 BETPOROO04) BOR406 it Rumsn Brdin ys He 2

AL%}%’O”%%‘; {n&&gﬁs%é&éo% of £€€jfrﬁhﬁat siBheducadniin ithen .

xtraordi nar act considering that

”&%rte)zrf%iln srt%%riggeQ}ta%eo@eyenz%ﬂr&{extﬁ%en including software
development for characterizing infrared fadiation to
precisely determine the different aspects of the tunnel.
This research has determined that the measurement of
brain (core) temperature and other body parameters can be
accomplished in a non-invasive and continuous manner in
humans and animals with sensors positioned in a confined
area of the skin at the end of a physiologic tunnel.

The key function and critical £factor for life
preservation and human performance is brain temperature.
Brain tissue is the tissue in the bod’y most susceptible
to thermal damége, by both high and low temperature.

Brain temperature is the most clinically relevant

parameter to determine the thermal status of the body and



body wei ght. The great anount of thermal energy
generated 5 in the brain is kept in a confined space

wanasthgiescal p, skull, fat and CSF (cerebral spTmnak004/005496
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fluid) forman insulating |ayer. The recognition of

t teheBhlnlay, blreinpieseatponyisitd oivbyygasseathef the heat
insulating barriers and provides a direct connection

t @raikicdd tire khai rbod) phiscbhl dgy and ephtysedinary fact
Anat om cal | y and physi ol ogi cally speaking, a Brain
Termearidgiewti ag Tl €hasitadad nof répaantsuomsly di2eecdf the
and undi sturbed connection between the heat source

W Bdtyn widightbr ahe gishinamdres d cpeirnél aénéhey emghafated
the tunnel. The 15 physical and physiol ogi cal events
atirpnene g tihe kdgtnngl 4 nsdtieiddie dyamien aaide the scalp,
reproduced at the' opposite end on the skin. A BTT
enaghlies theti niegr dsrandcdiceBedl hganalr agsthed) t hifough an
the tunnel without interference by heat absorbing

el 8RS iny. €laydt eMBALS idadgrGanoabserb 3k BTT by the
fg(ilnfrapgqqpadiation»trqnsn}tted as heay by bl ood
W e riches feidflonl Nefda H e StXe ChakatheIhSt begrieedetnd
to define a BTT. These characteristics are: 1) area
wigheutgheaty ahsirlicng Qiereatisn | 8. ihRegar eanedUYrain
not contain - adi pose tissue (fat tissue) This 25 is

a ke indgpesdedocharacteristic for defining a ,
Csitlosy 268 ot "8 WD 2005/ 015163 PCT/ US2004/ 005496
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order to deliver e integral anount ‘of

terdinal,chranelinhas Lonbeses dbf egt cbranaibf, ableed ana

undisturbed connection between the heat source within the
brain and an external point at the end of the tunnel. The
physical and physiological events at one end of the
tunnel inside the brain are reproduced at the 'opposite
end on the skin. A BTT enables the integral and direct
heat transfer through the tunnel without interference by
heat absorbing elements, i.e., élements that can absorb
far-infrafed radiation transmitted as heat by blood
" within the brain. There are six characteristics needed to
define a BTT. These ch;racteristics are:
1) area without heat absorbing elements, i.e., the area
must not contain adipose tissue (fat tissue) .- This
ig a key and needed characteristic for defining a

temperature tunnel,



vessel fromthe brain, 5 4) termnal branch has to be
superficially located to avoid heat absorption by

wdee(s/3s1e8ict ures such as nuscl es, 5) area nusPCAg200a/005496

thin and negligible interface between a sensor and

the spuieg Qfudthengpd enefmitidl lPracdH e¥e hi ghebeal in
flow, and 6) area nmust not have thernoregul atory

arteri gygReUso &ditey thlel ist¥gsdRraelt ski 6sadre
present on the skin on the nedial canthal area

ad] ageRbrhoni e ARl n£0ReheOh HRBecd Soyeakov e heod
medi al canthal tendon and in the nedial third of the

upper exekid. s "L Wetiail the end of BTT area on
t he skin nmeasures about 11 mmin dianeter neasured

fromi he Redial peahBRr nat the b-eyes@eﬂfn%lqg@yallocated to
cant hal tendon and extends superiorly for about 6 mm

and 20l hen edANdspisLe: idie ng%reeﬁyeémldtrmaeshogach as
li ke projection for another he BTT area is
the only. area, in the body wi thout adipose tissue,

~Wwhich is in addi tion supplled by a termnal branch,
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whi ch) hasa guper figial bl on | r231600b00 1B ace
r and ch as ,

t he ai n vascul at ur e, i nterface

5005/ O PETAS SRt LRI Ch bt “Sharr % %gé‘“%lérmn to
brancha%E ggg ﬁyﬁﬁ &%hQﬁEkhagﬂhc vein which is a

di rect “connect e ‘cavernous sinus, said

cavernQys i Qs L0 Al ENIRLDRLLUMIINSY SY5LeR Glencus

shunts.

All six characteristics are present on the skin on the
medial canthal area adjacent to the medial cormner of the
eye above the medial canthal tendon and in the medial
third of the upper eYelid.'Iﬁ more detail the end of BTT
area on the skin measures about 11 mm in diameter
measured from the medial corner of the eye at the medial
canthal tendon and extends superiorly for about 6 mm and
then extends into the upper eyelid in a  horn like
projection for another 22 mm.

The BTT area is the only area'in the body without
adipose tissue, which is in additioﬁ supplied by a
terminal branch, which has a superficial blood wvessel
coming from the brain vasculature, ana which has a thin

interface and no thermoregulatory shunts. The BTT area is



venous channel s inside the brain which collects and 5
stores thermal energy. The bl ood vessel supplying the

wa1dos/asea i s void of thernoregul atory arteri oPemmss004/005496
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shunts and it ends on the skin adjacent to the nedi al
ceuppliedl bpea egemandl i bririvh superliecorsigseicr afphtthelmic
nmedi al canthal area right at the beginning of the

Upeh eXethdis Thedhteoad cbineesseh stdethe erawindicstsusheds,
heat to the skin on the nedial canthal area and upper

eyak idcaseadudes 5N Heingt B entiothebiwellinds klyatkm of
and white photos of infrared inages shown in. FIGS. 1

aRdndus Taganduli St urkedet hefdmalbraiadi @hien fédumddies and
brain is' delivered to the surface of 15 the skin at

t heoend eheihsl tevwnely. The Beabdi sesedi vargd ying ahe BTT
area of skin without fat | ocated at the end of the

t yragl 1 5Theill @thﬂéﬁweﬁ@a't‘é@g' agcdesdvdiodocatets and
just below the skin and thus there is no absorption

Oflt Ie&tagaeﬁd thadisft hoRahycHeen SHHL @S] 2Qrhbrt BE the
b ood vessel is |ocated deep, other tissues and

?@:%ﬂh sHbshangese Wil dghser Brt bee Neddiapnchddiall area

nval i date the clinical useful ness of the

LenBnt cpdheegihiidhr ¢t digatuddanséperand the blood
sklﬁlIJl in the BTT gﬁealﬁg t he thlﬁﬁggt sk?n in the bod;o

a%ss§1§5 YOI 4, 0f ,hgk ADEAOLH atRLy afd erdaveBpys on the

hunts. A very Inportant aspect for optinal

”%%7%%?3%%}15%%? SRET A Guppeld WR1AAOSD1EEIne seen in

'S no |nterference by fat tissue

eﬂ:c{;’ %'%%r :élesghvreltrlr Zal[q%fk?.l.rack-r%da%ﬁ@%e ot Jf‘ S&-ared
images shown in . FIGS. 1 and 2..The undisturbed thermal
radiation from the brain is delivered to the\surface of
the skin at the end of the tunnel. The heat is delivered
to an areé of skin without fat located at the end of the
tunﬁel. The blood vessel delivering heat is located just
below the skin and thus there is no absorption of
infrared radiaﬁion by deep structures.

If the blood vessel is located déep, other tissues
and chemical substances would absorb the heat, and that
can invalidate the clinical usefulness of the
measurement. There is diréct heat transfer and the skin -
in the BTT area is the thinnest skin in the body and is

void of thermoregulatory arteriovenous shunts. A very

important aspect for optimal measurement of temperature

10



uni que area in the body at the end of the tunne
allows 5 the undisturbed acquisition of the . signal.

woharsaesisd nati on of those six el enents all ows PO®/US2004/005496

undi sturbed and integral em ssion of infrared

ragd athon fmsmadienctr abft i Bat hetioswe of aghir e€ird@at heat
transfer at the BTT area | ocation, -which can be seen

i netdigsdagf.rared i mage 10 photographs (FIGS. 1 to 8).

The BTT and physiologic tunnels are also referred in

this des@ igbseicasct hgat” Talgele AlatniEr @A icular and
physi cal standpoint, the BTT is the -equivalent of a

Brahiukheswmml Hoergy ddinelt Wrd didhor 18nd ot @hnel allows

radi ant power and high heat flow. The tenperature of

t hendr aipdistdebesm nednlivithenbal ance det wegaghher malrhe
energy produced due to netabolic rate plus the thernal «

enesigy; felicherd dieskh@ 1ar takhaht §UBRL Ywid Ot hd euﬁ&ﬁéifhrbed
n1nus the heat that is renoved by cerebral blood flow

20, £pnueetlon; of hiels het ypen dasia apthoapidd akkes cne

_is high and the tenperature of the cerebral venous
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blk%)éjl 3 rthee%ljml QE' H{%&E I'hé‘a%r Q:k}ra?ilsfgksg.{:'ethe BTT area B

Accordi ngly, parenchymal tenperature and thernma

engr gy Qf, the gcﬁ' ncaﬁa ge £\al uated by @ﬁ%ym@ theige

tenperature an therna energy of the cerebral

de[?r?cHis ggtl 91% Tpréup ri Pg é%pht H‘ﬁgm ﬁye%&g?g%gSlOIOglc

undlsturbe connection 11 WD 163
POILHRAR4L005420 o t 0L 0B LAV ELNQUS ST BUSCAIS Al ' LES the

cefeb veénous Bl ood W th a therfma energy capaclity
of“§ ;lt r}_l L (-©O _1 at henmatocrit of 45% Cerebral
t he

er ynanlc response,
From a physical standpoint, the BTT is the

equivalent of a Brain Thermal Enrergy tunnel with high
total radiant power and high heat flow. The temperature
of the brain is determined by the balance between thermal
energy produced due to metabolic rate plus the thermal
energy delivered by the arterial supply to the brain
minus the heat that is removea by cerebral blood £flow.
Convection of heat between tissue and capillaries is high
- and the temperature of the cerebral venous blood is in
equilibrium with cerebral tissue. Accordingly,
parenchymal temperature and thermal energy of the brain
can be evaluated by measuring the temperature and thermal
enérgy of the <cerebral venous blood. The superior

ophthalmic vein has a direct and undisturbed connection
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thermal energy, and brain tenperature can be eval uated
by 5 placing a sensor to capture thermal energy

woamsayeid3by the cerebral venous bl ood at theremasefo4/005496
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the BTT. The research concerning BTT and physiol ogic

t wnealls: damaainved wdhusuandctavriesscarsbistludreasus blood
including: 1) In- vitro histologic anal ysis of nucosa
and tsuper fireirak1bodye )y acaesiit?) oh- Bi.60 Stmdites° mithat
tenperature eval uation of external areas in humans
arntkritioratis; 3F | msel.vo cefrebehl onahe angd@gmihi Cresponse,
eval uati on of heat source; 4) Morphol ogi c studies of

t hend¥n@ll0RRERBO R AR CoELRL Weapepbtutbecd ThareaalBted by
In-vivo eval uation of tenperature-in the 15 BTT area

USh NG irnghes MBeRsPt eso thARETLSt @hsrmand chatyyi Homkedd by
6) Conparison of the BTT area neasurenents with the

| ey nRlre@y1208hOHY BUKbACUEN ERé St@NsRAthaTRstr . used
(oral) for tenperature neasurenent; 7) Cold and heat

chal | erge 4@ dat-ehM-ReckeADes ab bl easd aph{s iyl &fiBTthinnels
and 20 8) Infrared imaging and isotherm determ nation.

Sof dwaked fakieua! HatipoQRonRir ¥eahibunsbl¥@sn@l SO In-
devel oped and wused. Sinultaneous neasurenent of a

r ef B1,RNGH LOABEE AL HhE1y & JrenRebakll nkiNshper BldiAr Body
were done using pre- equally calibrated therm stors.

SpeGddd C i retidivy tdh @R etulit Rl eefharnelse V‘@@aluatlon of
desi gned for the experinents and data collection. 12

WQ 20059151683 RCT/{IS2004{0054 984 T%l‘?ﬂ:‘a@.%ur enpnt & _vivo

tenperature I n the BTT area showed al nost identica

eAREIAl L8 Sé H%%ene$£¥haé§55 apea ik t BBurce; 4)

I nt ernal conj unct | V anat ony of
Morphologic studies of the histomorphometric features of

the BTT area; 5) In-vivo evaluation of temperature in the
BTT area using: thermocoﬁples, thermistors, ‘and far-
infrared; 6) Cowmparison of the BTT area measufementé with
the internal eye anatomy and current standard most‘used
'(oral) for .temperature measurement; 7) Cold and hea;
challenge to determine temperature stability of BTT; and
8) Inffared imaging and isotherm determination. Software
for evaluating geometry of tunnel was also developed and
used. Simultaneous measurement of a reference tempera£ure
and Eemperature in the BTT area were done using pre-
eéually calibrated thermistors. A specific circuit with

multiple channels was designed for the experiments and

data collection.
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WOoam)sungtes val

5

eye, which is a continuation of the central nervous 5
system Measurenent of the tenperature in the interna
anatony of eye as used in the experiusemy/005496
was described by Abreu in.U S. Patents No. 6,120, 460
and 6,182, 383sufecnyerafjedchpapatatelr eid evkles BOT area
BTT and internal eye were within 0.1 C (0.18 F) with
anshavesagelads hoiaehbeedl a veabsearegrli vabaal ofetddehC the
(98.8 F) for the BTT and 37C (98.6 F) for the

| NnBeT Nalkregy eundCotipar Lae8rnil t kohhenst argiar €nBbshy USEd, the
oral tenperature, was also perforned. The tenperature
vokyage waiignal i©f & heoBiIn@d€ron Sheweghan A¥RRAJe nervous
hi gher tenperature level in the BTT 15 area of an

equi-yedent M@d s dreheat( Oob EheWtemipeerPared ih0 t1d alnternal
Subj ects underwent cold chal | enge and heat chall enge

t heopgh@xendi shhfopdoheafe r@PMscMan QWRr kRgedMent was
rising of tenperature in the BTT area was

pr gpsstinal vi o dheu20: h owerd ngpand dd siBg id) 1the 4862l ana

‘cavity. However, the rate of tenperature change was
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fagt i 9yt hepRIT aaéﬁggé@aeea‘nﬁéram@ DYv@houkol. BrT and
m nutes, and-tenperature at the BTT site was '0.5 C

(0 Qe dndti QRRT wRRef fYLRELASI PN (YR @& S QEh an average
different race, gender, and age were 25 evaluated to

de ' LS ' t-ne . BT akeapac
QLSRRG Regth gl orslian cf Ahe FTTogel gonrctsEune

20054 015163, PCT/ 4520045005496 panatedi-Ga VaL|,at i 8BmpdPeson
t he th

| ocation o BTT was present at e same [ocation

P A St T AT GO LB, e i
performed. The temperature voltage signal of the BTT area
showed an average higher temperature level in the BTT
area of an equivalent of 0.3.°C (0.5 °F) when compared to

» oral.

‘Subjects underwent cold challenge and heat challenge
through exercising and heat room. The lowering andyrising
of temperature in the BTT area waslproportional to the
lowering and rising in the oral céVity. However, ghe rate
of temperature change was faster in the BTT area than for
oral by about 1.2 minutes, and temperature at the BTT

~site was "0.5 °C (0.9 °F) higher on few occasions.
Subjects of different race, gender, and age were

evaluated to determine the precise location of the BTT

area across a different population and identify any

13



infrared i magi ng of different subjects. 5 The tunne

is located in a crowmded anatom c area and thus the
weasistoiswes ng of the sensor requires special geOMEIS2ON4/005496

for optimal alignnent with the end of the tunnel. The

cl anatahiesedd awss of THhelddayieh @@ e VBTE was present
achieved wth the special positioning of the sensor in

10atekati samé Ol odt 4H Cid amdmadiksicatd Whehsuppetignificant
structure. The tunnel is located in a unique position

W bhat&hsd | Ratiyei@anat Qi en! aReMEEKs skbat fiel p defple of
the external geonetry and |ocation of the end of the

t unAetared NendAinG SRt HYr POFMH: QfuptiBetkunnel , which is.
the 15 preferred. | ocation for positioning the sensor,

5T eqUi reshe tAMrRANSAr 1602084 PLEf T @Rbyadd aeedokict Beea and
outer edge of a support structure. The preferred

embadi "eftle f Qost Beon MBS WEMBRl OkeRiO) 0GiLRlires special

paranmeters by accessing a physiologic tunnel includes

sepaghstPPSiddonedrifaf 20 RAfdeneUl RErPEURINichd of the
poSition on the support structure. The support

st eyghute Tﬂgclémﬁce@t GoES, COMAI Y NG $8ARQTScafiObnly be
t he purpose of the description any structure

contat oL 0y @E‘tﬁdﬁ?ﬁé' %e%%aﬁfe %1390}%?&%%33&% sensor in

structure to the ski e tunnel 1s

10" e&%iéﬁﬁoﬁ % Sarﬁat%ﬁuﬁatlgﬁdéngﬁééwA% '&% WtNstructure.

esive SUT aces such as a esive

2#ﬂ 68&#%%54S%de%§%$g%§tggﬁattacéngﬁhgoogég}g%ﬁéberth
Usﬁgskﬂt%é&‘i}eng an%@%ﬁ%Veﬁa?{i‘&éﬁ@s d3gor ﬁ&%&gt | Bdripn

Spring tension pressure ment, and i gns Based

OneQEQgﬁafigégﬁggyy dﬂnggygtlon of the end of the tunnel.

The main entry point of the tunnel, which is. the
15 preferred location for positioning the sensor, requires
the sensor to be preferably placed in the outer edge of a
sﬁpport structure. The preferred embodiment for the
measurement of biological parameters by‘ accessing a
physiologic tunnel includes sensors positioned in a

20 particular geometric position on the support structure.
Tﬁe support structure includes patches containing
sensors. For the purpose of the description any structure
containing an adhesive as means to secure said structure
to the skin at the end of the tunnel is referred to as a
25 patch including strips with adhesive surfaces such as a

“BAND-AID” adhesive bandage. It 1is understood that a

14



such as elastic, rubber, jelly-pads and the like. 5
The patches are adapted to position sensors at the

wenasgfistehe t unnel for optinmal acquisition of PO®US2004/005496
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signal. The patch is preferably secured to the area
byrshawitpy af adheshMenbdackédlgs Wiah I9ys wgal nsindiheling
skin, although a conbination of adhesive and ot her :

MR sfioesCr eRkhigds aii‘l@oﬁ%@ﬁtﬁr@ p&stHtcon s itdhe pressure
sensor to the tunnel can be'used such as fastening or

PresSheenBYUPRAA T A8 4] WL dalRO ok AEL UgEt £t tOMmethods
structures that are positioned at the end of the

tunpnel oW thagtic WA, adhes|veaandihicel arresecured
to the area by 15 pressuré nmeans. Any structure that

uses pHEISW-R MRaANS L0 2d8BEHAE toaipds3thUat UERsbOst B the
skin at thé end of the tunnel is referred as a clip.

Heagr muntRd (Sidneat WeeS oREenal M HELW &5 MRUded RN sildiRil .
head or neck for positioning sensors on the end of 20

the,d ynnel, and ﬂr‘é@le&lgﬁlﬂeé‘gcwstw dk GRS IR ing an

that are- adjacCent to the tunnel, visors, helnets,

NeAdRAgRe, naBkiHE! Uhesn W ApDI Age AN NBc6Ar ANGCLER a

e. For the pUrpose i sTdescription TenpAl ert

i San%fi%%rCQth%rfeighrb%?v% U egtl_ltlé?t miEIS UEES creatin? a

tenperature in the area and 25 has neans to repor

t a'ﬁ%stéﬁgtgs\.(@h&? @f]q:ﬁé"?e %:%Q t.bnEﬁépQﬁﬁ'ﬁ@l aéaﬁ{ Iﬂlﬁe'used

devi ces are activate en certain 15 WO

ZQQQQQ%gl 3P { 1152004/ 00549 | evel s are reached.
s ures ye

Suppor t ruc includé any article that has
Sen.Si ”%udg‘ékgegtkﬂc%%‘ %ﬁﬁg fr?gf\.}cﬁ.g c %Vé S & fuctures
pOSItIOﬂg a he end o e tunnel. - o
that are positioned at the end of the tunnel with or
without adhesive and which are secured to the area by
pressure means. Any structure that uses pressure means to
secure said structure to the skin at the end of the
tunnel is referred as a clip.

Head-mounted structures are structures mounted on
the head or neck for poéitioning gensors on the end of
the tunnel and include head bands with accessories that
are- adjacent to the tunnel, wvisors, helmets, headphone,
structures wrapping around the ear and the like. For the
purpose éf this description TempAlert is referred herein
as a system that measures temperature in the BTT area and

has means to report the measured value and -that can

incorporate alarm devices that are activated when certain

15



Support structures further include nedial canthal 5
pi eces of eyegl asses. A nedial canthal piece is also

woebwsrongid3t o herein as a nedi al canthal pad an#8CT/US2004/005496
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includes a pad or a piece which positions sensing
deVd-EfgSs Ofird heeaskéd. atubperiedialiceandidalear emaimdeomny
of a tunnel., with said nedial canthal piece being
pesranent | yhat t Rghedehoidd aevibedt ed tdiah eyeld assnsing
Any sensing devices incorporated in an eyegl ass

(fhepthy arenp¥abt 8ndDrat AGEESHHNSE dHdIMBinaar.e
referred to herein as EyEXT including devices for

sensi NG ket Calc AN ahem e@ltnddar ABI8HS . el adr t E£hEnal
of manufacture that has visual 15 function, or ocul ar
Profecdd oBs Uy dAGRsREOL 6T @R M T @it HRAT tpidb£0RkaCH 150
wth the tunnel 1s referred herein as eyeg?asses and

i ngdades £V eRt-boRakhs ey el 888 SantRheSphEPEhENincludes a
eyegl asses, readi ng gl asses, sungl asses, goggles of

a &VBE’d“%ﬁ%béiwﬁl&ﬁiBgs9@§oﬂ?3Eéns§MiQBE@hc89 on the

masks, cloth masks, diving masks, eyenmask for sl eeping

- angcthed b aal

16hY GhR$3eS ardldot NEoh i 8. 2 FREnRER] Nvith
tenperature eval uation the tunnel area consists of

{ nealBChak: LALLM 681 200 LDG.e Wperidienaspestchinea to

e nedi al corner o rain 25 function

evg%ua%bgHF%ge Qgpne%%ar% Fggg?égtsAg fﬂééﬁg@d@/ 508 ces

upper *eye area. r ic funttion evaluation

16if1c<\§§gso2r%&%/d0 1?&%&22%%9@ 0&%&%@@%;&%%&@2 S%or

consi an area adj to the cor ner

th§c§%§%fﬁgj QOtPuﬁgglL”§¥%' QQQeLQ&EV to herein as EYEXT

including devices for sensing physiqal énd chemical
parameters. Any article of manufacture that has wvisual
function, or ocular protection, or face protection with a
part in contact with the tunnel is referred herein as
eyeglasses and includes conventional = eyeglasses,
prescription eyeglasses, reading glasses, sunglasses,
goggles of any type, masks (including gas masks, surgical
masks, cloth masks, diving masks, eyemask for sleeping
and the like) safety glasses, and the like.

For brain temperature evaluation fhe tunnel area
consists of the medial canthal area and the supefior
aspect of the medial corner of the eye. For brain
function evaluation the tunnel area consists of primarily

the upper ‘eyelid area. For metabolic function evaluation

16



eyel ids. The measurenent of netabolic function, brain
5 function, inmunogenic function, physical paraneters,

wohywsioastesheni cal paranmeters and the |i ke i ncl BABAIS2004/005496

t he |,

variety of support structures with sensors accessing

t hepe PRY:ShEE 0GI et UBBEL Sar o h%fseaﬂ%o eaf eao@;lé’c,ce%ﬁ | 8o the
apposition to the skin imediately adjac to th

ne[géc?:l.alcoéélﬁ[ef)f oé—othge e%fBée Eﬁ{d‘ifﬁéﬂp| hén % €S %@' ' Xwer
aspect of the nmedial canthal area. The senSor can
3&k$03|t|oned in the nedial third of the upper
he sensor is npst preferably |ocated at the

rm' n e%ﬂey pﬁéé‘%uﬂsrmeme téﬁ'f]nelmet\gfgbflfci S %%%tl% on braln

mediral to € Ccor ner

ey];eu o%bOUt ggggée tfﬁ%cg?g}tlﬁly %an éaf’f ?m%ters,

eye di ane maln en IS a

n?r?%,sf‘ém JJ%%EQ? bEE rPnegcl pslfr otva.rl'%ei%?%?%% the gﬁ%&]es a

e e Cs%'ru%t%lﬁghe i cal paramet o é?sgsfjtr;?gethe

b a sensor €es COI’] act

k h i d
: '@%fra‘i %ﬁtﬁ 1%, B8] sl ik ndia B8 B 8ha' IR popapicion

S et TR L R e
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to the fourth power of t he abso

sur enent ed on the Stefan 25 Bol t z

Mt CEVE nORR S e Lot S r AR Ien A5 Ty oor Uprfaial
POPUS0ATUSSh - | Efera s, 45 Be Ay Loned 18 the
%léﬁgrﬁﬂgﬁ%awﬁﬁenﬁ%%gpg?ﬁrgy% gl.JCtThoef tsgr?sgreals most
preferably located at the main entry point  of the tunnel
which is located on the.skin 2.5 mm medial to the corner
of the eye and about 3 mm above tAhe medial corner of the
eye. The diameter of the main entry point is about 6 to 7
mm. The positioning of the sensor at the main entry point
of the tunnel provides the optimum site for measuring
physical and chemical barameters of the body. |

Besides a sensor that makes contact with the skin at
the Target Area, it is understood that sensors which do
not make contact with the skin can be equally used. For
instance an infrared-based temperature measui‘ing system
can be used. The measurement is based on the Stefan-

Boltzman law of physics in which the total radiation is

]éroportional to the fourth power of the absolute
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constant. The field 'of view of the non-contact
infrared apparatus of the invention is adapted to

worb@shistee si ze 5 and geonetry of the BTT ar eRCOMSR0€/005496

skin. A variety of |lenses known in the art can be used

f Of e taMidN T drhe ﬂ‘HeelegléH ¥ SN Needead fl%.Rnl tihe which the
appllcatlon For exanpl e, but "'not by way of

i gie@tdioner achhermpi lﬁve@@ﬂg?ﬁ %@@pt% aPbiperature are

positioned in a manner to a freld 10 of view

ai g&qsggng hepymi py end rye p@i&% ?ff gﬁ@ BLL-8588.00 ihPEsreq

s in. The signal 1s then anp converted Into a
Qut P d %?gé n .
% ocontrocﬁ é%d %ﬂ sﬁelln ral%\édg% se<§1 Styostrréant%ccantrbee srae
' ”éﬁgffé %fa h%“@f’lo”re%t WCLHEC Is In
cont a B y such as any o the support

struct U{ e\?‘aﬁf tm EDFEESQ I{B’ﬁ[‘t | ori:heI 0yt @gﬂl L%o\t@%%cjitfor

is understoo rare ased systemo

LR A0 B ST 0 e
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The gppatatus of f he Presens. 20, g gygnLLon can g@ggﬁlngpue

by an oper at AT ngY 47y °© appar arus

h
? L?%ss&?e REHATRs e AT ENETON SRR %""Ea Hive a field

tabl t ed at,_the BTT f
b|8 8{6,%%% %p“gﬁﬂi' P Rt RoSRC TS ERtEBr o1 58 atT Afka on
L h t h the sk
ChERETIIE” TS T eV iha R CEﬁé“?EeCéﬂ%%ﬁ% fieo a

| pareris o0 e, 118,40 20051013153, TS 00d 00549

Lgﬁlt gglt ol%ﬁ f]le]{] rreldsbg étlsggt?gmlgaltlhgee)l(ltlgggséa?tneci into a
support structure that is in contact with the body such
as any of the" support structures of the present
invention. In ' addition, it is understood that the
infrared-based system of the present invention can be
integrated as a portable or hand-held unit completely
disconnected from the body. The apparatus of the present
invention can be held by an operator that aims said
apparatus at the BTT area to perform the measurement. The
apparatus further includes an extension shaped to be
comfortably positioned at the BTT site ‘for measuring
bioclogical parameters without discomfort to the subject;..

The extension in contact with the skin at the BTT is

shaped in accordance with the anatomic landmarks and the

18



skin for receiving radiation emtted fromthe BTT
site. The present invention provides a nethod for 5

waoresinisiweg bi ol ogi cal paranmeters includi ng t hePeTa]82000005496

1

positioning a sensing device neans on the skin area at
t hgeendtoy and usinad ,ofPEOGUBTTIYsALS| OfRd GOFF-A8R0RHIAY L1 on
to the biological paraneter neasured and reporting

t heenabueis opod itei padanit ehemersnStbn 1% ldontSic@l $9th the
i ncludes a nethod to neasure biological paraneters by

nosk¢antact rdddinangd rh8es FDER tdn teREPE LShNghe LHEr SI8RS
of positioning an infrared detector at the BTT site

with a thel dpebsyhew GRaEnENGOMPRSSESaed N BTTSIH®  for
and producing a signal corresponding to the neasured

5 15meagtialesfl badl &l ey b%ﬁ@a@é@:@i Eﬁj:ltﬁ’ﬂlﬂm{:ﬁéi steps of

i ncl ude tenperature, ood chem stry, metabo

f upeti olomigy ti1eseﬂl§;kxﬁ3bl deqppes ahuiSs apd abil iy { 4o ¢

chem cal anal ysis of ood conponents is proportiona
t oché 0efld pef f St @ne TN rafh ALES %]qts i'gﬁ\éﬁmclogges onding to
recogni zes that the tunnel area, herein also referread ~—
astBe T §RYgNGapahaset b ﬂé%lﬁfééi a Lcﬁtp ge};'o%lc al, bl:]?g dvalue
perfusion in the head and has a direc onmunr cati on

W bh the hhahdceangdeihate4 he blood vessels are direct
branches of the cerebral vascul ature and void 25 of

t her noregul at a ' nou t It _was also .
0 recognigcgdifh%y? hieﬁ%%%éésf %@3&%@ ?%emﬁ?a 23t Pl
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2 Oﬁﬂ%@% 'BE}T/nUﬁz 084 é ng? 4%% rr}reerg3 q:%aegrgnrﬁgle Eggi ggrru%)&]%l ng

surface of thé body as can be seen in

Oft%pﬁéﬂ@rﬁ§ ﬂ%%li%&l@ggi of.r @ffgared detector at the BTT

site with a field of view that encompasses. the BTT site
and producing a signal corresponding to the measured
infrared radiation. The biological parameters include
temperature, blood chemistry, metabolic function and the
like.

Temperature and‘ability to do chemical analysis of
blood components is proportional to blood perfusion. The
present invention recognizes that the tunnel area, herein
also referred as a Target Area, has the highest
superficial blood perfusion in the head and has a direct
communication with the brain, and that the blood vessels
ére direct branches of the cerebral vasculature and void
of thermoregulatory arteriovenous shunts. It was also

recognized that the Target Area has the highest
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em ssion fromthe body and the eye. The Target Area
di scovered not only has the thinnest 5 and nost

waansgesesus skin in the whol e body but is thePCoOmISY004/005496
skin area without a fat layer. Since fat absorbs

5

si gamberamirantuntle ofurfRdiealdfORnet BOHG LS Ban be seen in
significant reduction of signal. Furthernore other
skichear ezistogiryphpr O fle éﬁpéﬁfmé&sandmégé&gfﬁ%_t € infrared
signal s because of the 10 large variation of adi pose

ti smiesiconimer 308 bodpess@nangal so great

variability of fat tissue according to age. This

i nt er f eTlencEadd)era aab bayes 9PES in, . the. . :
Target Area. Furthermore, the coﬁg?%é%ﬁgu%as the'€hinnest
chanachest shosg@hed e Jia[getiALga, rary to the

skin 15 in the rest of the body, ena ggt%g&y But'Us the

aceul $i bkon @feaaGetiaLe S| gpals a gqod _signal 1o
noi se ratio which  far exceegskbégggFOun Pcﬁofgg? fhsorbs
adsli g 0mn.cabedumdl.arRehat yLg; sush, as.is found_ in.the_. .
surface of the skin in o?ﬁé?egg?tst%$r?h%sb%dﬁlﬁglflcant_

- vard@dlg ACCoF dsgni . t BE RO, SOV rggfggﬁz 'rsgﬁgofﬁgéralsheonly -
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i nportant discovery of the present n

d ’ ti t T. . t ffected b
esERsitdaat igh-dat they ﬁ{agz?%\ré'{:g.a %%Fggsu I}?%lcagéae&ﬂ é/:he

changes in the environnent XPeri

anchhpatyLhald;enge): angL%S 3 %eitSeSﬁrr‘:‘fg %'gé?ne %%\lgo%ogpperson

optimum | ocation for t eratur _ _

oD L SR R R S L2, 20

e MRS B fen AR LIS
the Target Area.. Furﬁhermore, the combined
characteristics of the Target Area, contrary to the skin
in the rest of the ~body, enable the acquisition of
accurate signals and a good signal to noise ratio which
far exceeds background noise. In additiom, body
temperature such as is found in the surface of the skin -
in other parts of the body is variable according to the
environment.

Another important discovery of the present invention
was the demonstration that the Target Area is not
affected by changes iq the environment (experiments
included cold and heat challenge). The Target Area

provides an optimum location for temperature measurement

which has a stable temperature and which is resistant to
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envi ronment and provides a natural, conplete thermal
seal and stable core tenperature. The apparatus and

worbismdsienf 5 the present invention achi eve preCTRIS204/005496

and clinical usefulness needed with the non-invasive
p| #gbient oforslittienper arhe e T3egeer Ofd N@igkbPeldd has o
direct contact with the heat source fromthe brain

wi thoattt kenhatetder eocenel bheat s ngrRlANRNLS, e
10 The Target Area is extrenmely vascularized and Is .

{ henvonbynetd Munl g dvidehl ENndcGid PCIAEANER hetlif) seal
cerebral vasculature is superficially [Focated an

covatiedtiyld@ cdrhd Nt ewlgaraMi-Bouty @ i@axlaﬁc%(%r ankl ﬁlegﬁlﬁﬁs of

trunk of the term nal branch of the op almc vel

5i sthecapeskdritght n¥5nat ot hes BELar eﬁrﬁgldsnie . ; la%%ovgi‘iﬁfcal

medi al canthal tendon supplied by"t .
palipebiBlesy t @E&dedNgi FRicRL r@'rp'lhggs!?énﬁ)&-gggmggg of a
area on the skin supplied by a termnal "ar
supefipé £ tilreblseadoyessetnengi g 4,0 re%%r%égggg FLE the

W thout fat and void of "thernoregulatory

- arhest oveness shunt SR ayides & SiRer figl a{r%tfs%ygecr%n%fe of

undi st ur bed bi ol ogi cal signals including b

t enged aldyepiABt abohde.§ unction, physical signals, and
body chem stry such as glucose |level, and the |iKke.

10 I nfrar etheSRAELEOSEPRY &S &E%@kq%%sgﬁgsgg%’%%gﬁt%s the
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absorption of, infrared radiation by subs _ !
e l%?ﬁﬂﬂéi fdzﬁ@vbﬁgo‘gﬁsi/%% 6@%%?3%3& C%ﬁ%‘%} | ¢repral
e e S SR T L R
thenin skin without a fat layer. The main trunk of the
terminal branch of the ophthalmic vein is located right
at the BTT area and just above the medial canthal tendon
supplied byv the medial palpebrai artery ' and medial
orbitkal vein. The BTT area on Ehé skin supplied by a
terminal and superficial blood vesse; ending i‘n 'a
particular area without fat and void of ‘thermoregulatory
arteriovenous shunts provides a superficial source of
undisturbed biological 'signals including brain
temperature, metabolic function, physical signals, and

body chemistry such as glucose level, and the like.
Infrared spectroscopy is a technique based on the

absorption of-infrared radiation by substances with the

identification of said substances according to its unique

21



el ectromagneti c. spectrum Each chem cal substance
absorbs infrared radiation in a unique nmanner and has

wOResmaRI6S uni que absorption spectra dependi ngPOMW/USE®4/005496

5

atom ¢ and nol ecul ar arrangenent and vi brational and
rohateonbdr osgdlllattory pagdtetern Thiepiwtieque as  specific
absorption spectra allows each chem cal substance to
basécatdrycechaadrips iownpebREr ahedhepeatramgd aktsSpion of the
referred to as fingerprint or 10 signature which can

bee usetirdnrgn@denti Epeetetin Of EStIC thaliRallaBGBStance absorbs
Radi ati on contai ning various infrared wavelengths is
emhtesrad theisihst angeat qubiequerasird &gl hhe its own
amount of absorption of radiation is dependent upon

t henCons eabeathOIbLiof spatdra Clirpenalingulst anee Reidd@c and
15 neasured according to Beer-Lanbert s Law.

| nheTd iy ceRshbbHents and Venallienasuchnas fatational
bone, nuscle, |iganents and cartilage introduce

si 811 CrSOWe@ @b er s Wohghuar eapabibheibar | ¥pectra
critical since the background noise greatly exceeds

the1 20:si anal lediba15WRsLaRABe Of ol BLEIEST 1y SIAGE its own
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those interfering constituents are not present on the

skiprAlred hepBIdraf faa15b€ 1268051 RG SYSt §o® ﬂQEjetxltp‘%@ﬁ@ or
at said BTT "area. can acquire optiml signa

m Qié@it&!&l Sgnidmcbydi ng spEEET @3C0PILPASLdeach of such
measur enents. 25 Spectroscopi c devices integrated into

SUPROLL o RIS UCT WERS A dh SE| 0sgdhddy 4ihe Pr &senbyk nve%fp&ed
can 22 WD 2005/015163 PCT/ US2004/ 005496 precisely

NoRsJ-LVAR el O#ﬁeéﬁﬁi@e&” ged 58@”&%‘%%%%%' RGE bé NEeasured

mal N sources variation and error, suc
and the amount of absorption of radiation is dependent

upon the concentration of said chemical substance being
measured according to Beer-Lambert's Law.

Interfering constituents and variables such as fat,
bone, muscle, ligaments and cartilage introduce
significant source of errors which are particularly
critical sincg the background noise greatly exceeds the
signal of the substance of interest. Since those
interfering constituents are not present on the skin at
the BTT area, the sensing systemé positioned at said BTT
area . can acquire optimal signal with minimal noise
including spectroscopic-based measurements.

' Spéctroscopic devices integrated into supﬁort

structures disclosed in the present invention can
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tissue, are not present in the Target Area. In
addition, other key constituents which interfere with

weo 2aels@masienagnet i ¢ energy em ssion such as nuseCeus2004/005496
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, ’s

cartilage and bones,.are not present in the Target

Ab%@c@béfﬁrnoﬁhanQE£¥Ehwe§§§%@r@ebl58&|ﬁ@mbbﬁents since
infrared radiation are ‘superficially |located and the

| phrarged f adbation e dAeliavenad alq tBerepd elichhas fat
tunnel without interacting 10 with other structures.

Th SSQHEY g:EUEBHrErEQ%@@ fﬂaelk%rsféjrg{q&'y Ahe infraedtion,

lation 1s a very thin skin, which does not absorb

ra
F%%Pkgfraff “ﬂvgkﬁﬁgﬁgueﬁb§ Preggnth, i nveptdOere  with

i ncl'udes infrared spectroscopy nmeans to provide a

claleablychiseldl o massIaTent o L hes RResd e @racféaﬁage

accurate tern1nat e concentration Of

g%%%?PgﬁggpqgfgtEo@épgégéﬂ%nqnoghhh@?£%QPQAreA'é;ther. The

ectroscopy i n whic tromagneti c

enary '%eggeig/ef& t&eéﬁg Tapget ; Area, 4 he priesent,  are

i AVER ion-al'so dISC oses parat us and mnet hoc S for 20

MeasuLlngd, spst an ereat eyl arddiianed 4

mss on ron1 arge Area

nean s eathared spect f&scgme and fhen ”%th%fau%sug&eractmg

are di sc OSG fOf neasur enent
SuazHA0E gﬁsﬁgnﬂé@%ﬁ% s R T RE L ¥E2:d 1 Whrsea
gogfg%;%&:;: ficrd £ st %%tgi’?’%%?ﬁ#%hn ety 3@1%%8%%
RO TR T N —

devi ces can al
includes 1nf%gr28 '%E%%E%éggkﬂfto Szggorgo

prov1de - a
clinically wuseful wmeasurement with the precise' and
accurate determination of the concentration of the blood
components at thé end of the tunnel.

In addition to  spectroscopy in which electromagnetic
energy 1is delivered to the Target Area, the present
invention also discloses apparatus and methods for
measuring substances of interest through far infrared
thermal emission from the Target Area. Yet, besides near-
infrared spectroscopy and thermal emission, other devices
are disclosed for measurement of substances of interest
at the Target Area including electroosmosis as a flux

enhancement by iontophoresis or reverse iontophoresis

with increased passage of fluid through the skin through

23



structures including nedial canthal pieces, nodified

nose pads, and the franme of eyeglasses, wth said
wdevisgesie35 positioned to access the tunnel. | PCTAIS2004/005496

understood that 'application of current, ultrasonic

Vwayges1 fsatiddl ¥ cheat€dicanhaneess. of ydd OWtranscutaneous
el ectroporation and other devices can be used to

I NGHERSEL RRNRRALI 0Badt 4R tuBNeinsédL &AL h 1% of OBupport
exanpl e 10 increased flow of glucose with the use of

al kgl - S@td - indimaaddl hb@DaTreaidla PidRshokeaiked hose
target area wwth- a [aser, or other means f hat

pepgks at @rsher gki . GaR hse doog1aéddy t heqléﬂbsseﬁl@naemces
pl acenent of sensing devices on the BTT site, with

Ssah_gsﬁﬁi’érﬁ@é CARMLE sOf nEBasIHGING 15 chem cal
cohpounds. Furthernore, reservoirs nounted on or

di sposegl. wi { hi N, SLUPRQAILS SthEt ue‘f)@alegeboﬁs Lee Lpapent,

and pads of eyeglasses, can deliver substances

tr QFt?Pgécg%.é ywé&\; hgs #gl]zséé ecﬂé{ i’@éi pgﬁhgr?é/éxcéesof flow,

i ncl udi ng |ontop oresis, 20 sonop oresis,

el Sfééef@gwae&% %ndeogfiE£ocﬁ)@\;ﬁ{1ésorban gheni.eal 18" increase |

physrical “perneati on enhancers ydrostatic pressure

ang.the. ke Jn addi tignLp MEASHr &.ldie agt ual ampuilo e
(o] ¢}

oxygen the present 1nvention al

d |
108} $6£028% 96&&9%%0 sgeml e a%evggyesgumm andes .

ano oxygen obi'n

Pgﬁ bﬁ}%thﬁ %aq: 49 (f‘rﬁ%&gaho@egcﬁn %ﬁev\@agggﬁ/ Q}é&qg’lth

suppor structure or

I’enr)ndlt I: %g Q?S(Dt%v\gacg\}ave rﬁlean)éeQ:h%%s%sen% tlh% skin can be

done with the subsequent placement of sensing devices on
the BTT site, with said devices capable of measuring
15 chemical compounde.
Furthermore, reservoirs mounted on or disposed within
support structures, such as the frame and pads of
eyeglasses, can deliver substances transdexmally at the
BTT site by various devices including iontophoresis,
20 sonophoresis, electrocompression, electroporation,
chemical' er physical permeation enhancers, hydrostatic
pressure and the like.
In addition to measure the actual amount of oxygen
in blood, the present invention also discloses devices to
25 measure oxygen saturation and the amount of oxygenated

hemoglobin. In this embodiment the medial canthal piece
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around 940 and 660 nanoneters. As the bl ood

oxygenation changes, the ratio of the light
wonresdmstes ed by the two 5 frequenci es changes. PCT/US2004/005496

i ndi cating the oxygen saturation. Since the bl ood

| evel uipﬁog\?asé‘ifﬁf&@iret her entheof madifpigdsi 8PEEi Pat%i AT
of; uﬁneﬁ, the anount of oxygenated henogl obin inﬂtnga%[ﬂﬁ
arterial blgad;of thesbraiirtiag reasuwed, waht ch-S e
YS! Fs\sl’g%ua%?e éLnd key paranmeter 10 for athletic |

r([’J)ﬂur 0363 angs head thaimnitaars .ngs T polessht OF YRRZH G 1GR
e Y f)grovi es a nethod for neasuring bi ol ogi cggl .

par anet er,s w.th saig pRLhadghtnehudbngttéd Byesicoftwo
CRRTEES ﬁcgheer\%%{]lr omagnetic radiation at the BTT aé_ea

on the skin Cihiaashggal tid eorygespordFRER &€ -
EXSEFESG | ﬁ%g{lggéljatli or:1L gnd converting the' si gna[é

into a_val of the A okoigdlsraamet erghe neaslur ed. 2
SHest dé?eusﬁgamg s

passive radi o transm ssion or
communi cat i

PhpS et 0T s n_dy cahlgeiacticpe radbantransm osivoanaredh
tr

2PSdctTve transmtters containing a mcromniature
battery nounted ,n the SUpROr1gbEUCHEr etban &ksdnbels
hggedloPPhsstVe '%}#Qansgn%ectters act from energy supplied

to it from .an external sourgg;Jdihes t aadseegoparameter
‘ Htelaﬁﬁ§ﬁiits‘”§i1§ﬁall§ ;a‘_‘o]:[la P

. gral 0 renote |ocations using different
freduencies b oal] Kaa2Repl ek erdsmnkiagol b of ogl ca

, C mcro- circuits can al so be

o oas s her, LEBTh BRLIBHS paaa il 1 rereer
&%@%&Zt Cgﬁ%]k.)claggjrcgagt ditpggyng_ﬁeeré:hemi(&ﬂ apdi@hysnetdiod
including the steps of directing electromagnetic
radiation at the BTT area on the skin, producing a signal
corresponding to the resulting radiation and converting
the signal into a value of the biological parameter
measured.

Begides using ‘passive radio transmission  OX
communicaﬁion by cable; active radio transmission with
active transmitters containing a microminiature battery
mﬁunted in the support structure can also be wused.
Passive.transmitters act from energy supplied to it from
an external source. The transensor transmits signals to
remote locations using different frequencies indicative

of the levels of biological parameters. Ultrasonic mlcro-

' and
circuits can also be mounted in the support structure
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signal may be transmtted usi ng nodul ated sound

signals particularly under water because sound is
woOesws/astcenuated 5 by water than are radi o wares/USENE/005496

preferred enbodi nent conprises a support structure

| noloddilagea pat Clseagaptedwhicipe e NcaPable abf a@@Ect ing

w th adhesives to the tunnel and includes structural

Suppentical %S oshfDicaTeasidndit bhol egeCatarrt Area. The

parameters, power source, mnicrocontroller and

trangiklt @ky e Parsmie@BdbRsiRGOMRALALEHd! BbANANGignals

systemor work as_individual units. The sensor is

| ogatredcupseleratlat WaltlRich bdcBNEE r 9hutder Outsss %Qgﬁnggted

the patch: The apparatus of the invention can include

5a bgnpetat Ureanl 2reensaiol pgated. in the outer edge of
the patch for sensing tenperature. The transmtter,

pOwer SousCe paRdeotber HOROREALS CHMResRE any Sizeoort
and can be pfggeg in any part of the Sgﬁgh or cansbgpor

coppegkedrd 0 1hBeuRBEh 8Spad AN0.8SpLhe $6NSig, Rkt H'qns or

pl aced on the edge of the 20 patch in accordance W _
t hetBREAEH Pl @510 ddhR sl H¥ENt £ON. thd N&GENSOT an ! B8c1udes
patch is positioned on the skin adjacent to the

negkﬁhCEQPQPakgﬁgﬁggi”%Pi%én§8£n%%n9fm%%§ rﬁ%ﬁ%&%ﬁgogical

| ocat ed about Fomt medi al can

10 Thgasefsol £an prefeeabl y poelude el glldcll¥i22. ana
ﬁ y§%ens can bé used

based sensors, bdt non-el ectrical s

20540, 2005415163 PCTLIEORH 005495, B B8 HTOTLER! o
?g%95t6§3§£dﬁéﬂ@%ﬁ&q%%iv@ﬁﬁ&feﬂnfg§fgﬁ&?%e%g%%dggeﬂgcated
preferably within 7 ﬁm from the outer edge of the patch.

The apparatus of the invention can include a temperature

15 sensor located in thé outer edge of the patch for sensing
temperature. The transmitter, power source and other
components éan be of any size and can be placed in any
part of the patch or can be connected to the patch as
long as the sensing part is placed on ﬁhe edgeﬁof the

20 patch in accordance with the principles of the invention.
The sensor in the patch is positioned on the skin
adjacent to the medial canthal area (medial corner of the
eye) and located about 2 mm from the medial canthal

tendon. The sensor can preferably include electrically-

25 Dbased sensors, but non-electrical systems can be used
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measuring biol ogi cal paranmeters at the physiol ogic
tunnel 5 includes a nedial canthal pad. The nedia

woanishasiepi ece is a specialized structure cont BCTiUSZN04/005496

sensors for accessing the tunnel and adapted to be

[1PLO08sOkneft tRAChEhO LYRHRSIRS dHAngRROSK! itefipk@ature
the tunnel and includes structural support, a sensor

, fggcﬂgg§ﬁ6iﬁ§1ayo bi ol ogi cal paraneters, power source,
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m croconttoller ‘and transmitter. The parts can be

| noor praled, | BLocRoS, SYBLERLOpMNI-AR Tadididal:  for

units. e sensors are positioned on the BTT area.

T ' .
Ir?l%a Eégﬁgclge%ﬂor?%@%\ge %géﬂ@’égﬁs 21t ety GoTReReNtnnel

can be ral 15 canthal "pad or in any

part, gk Lhe ﬁ¥§9$?sc§%‘§c%% gﬂ;é‘{ji..al THARRBL 1PIc8eehaAl piece

extensron of nose pa egl asses all ow accessi ng

the physiologi g tunnels i th, sensinge deyh&essbaybpg i Bor
o TO e BT i

apposi T area. e apparatus” of the

i nvention_ includ t I d

 RE< Rt (e R Bk ETPEAS pcd PEASOke | QAL P! o
sensi.ng syst is | t ( - skin area .1 ’

| R GABESL 16 HUSCARoEShr i ey eR b, e chtialy an

lid, T [ ' S
o Y R

€ Skin adjacent to

medi al 25 canthal area (nedial corner of
Albtlﬁgﬁéﬁca ePBF T HE T 1R Fed® Bibodi n@lnﬁrg&f% 61?%%)'Ller and
measur enent of Rprain 7 WO 20Q§/0%%;

PéTPB§?652F5054 -~ PempErafite é%n5|§$§p8¥a%%%L§fmo one

A, 2 e B SRR LBl e

g%%ﬁtt&%nggd gxilzetktlg atBT[TeaCaI}ea. The transmitter, power
source, and other components can be placed in the medial
canthal pad or in any part of the eyeglasses. A medial
canthal piece or extension of nose pads of eyeglasses
allow accessing the physiologic tunnel with sensing
devices la‘yi;ng in appositiOn to the BTT area.

The apparatus of the invention include a temperature
sensor located in the medial canthal pad. For terr;perature
measurement the sensing system is located. on a skin area
that includes the medial cantlﬁal corner of the eye and
upper eyelid. The sensor in the medial canthal pad is
preferably positioned on the skin adjacent to the medial

canthal area (medial corner of the eye). Although one of

the preferred embodiments for measurement of brain

27



the tunnel and that are equipped with tenperature
sensors 5 preferably in the outer edge of said nose

weas/ofisrws3 measuring brain tenperature and ot heCT/US2004/005496

functions. An oversized and nodif:ed noss pag
coniaperagusenseifsibiisNg ord &RACLR! SBAMBNTY L@ .
adeqﬁgte g%sitioni;g 5; fhe BIT areais a s& o nel udkd s
i nuhberboyent i gine 1Q1W6t hihhe,digcl gsurg, of ng%ge of  the
present invention and by using Egatonlc an brks in
accareancen Witd ddie igawenti-on St Al $3%2°%
precisely positionedzgk t he sk?n a?éﬁae ent ng Pﬁ? reach
t uBRe! culleMEVElg &J&C%&hggﬁﬁggegg‘”fﬁ% ecrert]nal rg&lu?g sgnsors

) e
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visualize, nmap or neasure the en

; ticularly useful
SkinBasUPBSE %98§§SQ%%1 g a8y, be %%%F%Féénﬁgééqﬁ An

for fitting medial canthal pads or ads

of ovey¥egl A5 SEs prﬁtgiiéq(égir djngl %)I’a]dzg:oi g%ggir?% Sg%ﬁ%&%;u51ng '

usi ng t hernocou or therno

'aC_§e§§|@E¥ai oé.eoi_nggﬁ%i %é&'n%éitpe%ﬁ gg%tgg?{:mngi(zlegnygped:he BT

thermal em sSion a

i MRal.no: . hy system may be ~
LP%%%?aif%éﬁggggg}%agagggﬁﬁgi§ﬁ88¥tbﬁn25 optical store

: [ in
St SR P R i o
OB SISR R (AP Ll LS
{1l Wl 0L BUBRPRLLLEHAL S8t (T0g oIl SRR,

end of the tunnel. However, since there is no external
visible indication on the skin relating to the size or
geometry c;f the tunnel, accessory means can be used to
visualize, map or measure the end of the tunnel on the
skin. These accessory means may be particularly useful
for fitting medial canthal pads or modified nose pads of
eyeglasses.

' Accordingly, an infrared detector using thermocouple
or thermopiles can be wused as an accessory for
identifying the point of maximum thermal emission and to
map the area. An infrared imaging system or thermography
system may be preferably used. In this‘ instance, an

optical store selling the eyeglasses can have a thermal

imaging system. The optician, technician and the like
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adj usted to fit the particular user based on the
thermal 5 infrared i magi ng. The eyegl asses are fitted

woaswsdisw3t he thermal i mage created. This w | PCalUS2M4/005496

customi zed fitting according to the individual needs

f tialke wserinfAaYedt ResARY ~Dagedssyst gm can bfa ,
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imaging. It is also a feature of "t hie ||ve_n [ t'tcal

avddel a d be us X e_in opti
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iy d e | 4, f 1,.SSi_on, , produci ng, an

mage bacad on 15 Fhe Tarrradranedd BRsarathec chagnal
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em ssion. Another step t can

adj | JERROTS UPRNE styuctures to match the
arjélgéi?é]%i ghest Cisrr?fa?graéd%?é%i g%i%ngllf@’ Gretomiggfgtitting

su ugtur in des. the medial canthal pieces
gjraﬁgitdﬁpgjs%%f g@%gl ggé%le\gl.dufﬂe PREPTmICT | FlGi nyser. Any

me . f fitting.a patch, but sai .
pat o R LT o har T roRga T TUiTer byhiading sone wick
. . P i rw

e | cator for_linin said indicator _

Z)ééﬁ(!éﬁa\ﬁieér}?ilanar?%amtc ?%%dﬁﬁg‘%ﬂgﬁkﬂ? &° thetRbdfldnensional

coL rctherRQ? ‘?’%gé Al t hough nedi al canthal pieces of

e etE S S pisies P s oo

have an.external indicator oI preci ) o

si nce r}gpésciagr?so é—’lreéeffg:é’tfet d’fF ktfhe?xé@%’%é?ﬁagﬁg*@m@e a

r, the thermal

tqh%ggéd @B?tgﬂy Sgeérm%géseexample in optical stores for

met hod can be a
locating the tunnel including the steps of measuring
thermal infrared emission, producing an image based on
the infrared emission, and detecting the area with the
highest amount of infrared emission. Another step that
can be included is adjusting sensors in support
structures to match the area of highest infrared
emission.

One of said support structures includes the medial
canthal pieces or nose pads of eyeglasses. The thermal
imaging meEHod can be used for fitting a patch, but said
patéh can be positioned at the tunnel by having an
external indicator for lining up said indicator with a

permanent anatomic landmark such as the medial corner of

the eye. Although medial canthal pieces of eyeglasses can
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better fit for eyeglasses than an external indica
on 5 the nedial canthal pieces or nodified nose pads

woh005ayeigb asses. The source of the signal is kegrfuseoo4/005496

the clinical usef ul ness. of the neasurenent. The
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anount of - sodiu can 1 ‘ e T orTRme
ev Hyponatrenmia can occur due
vvatgg?glﬁgt%kse', commonly occurring with intense

hysi c CLLV] d.20 mlitary-training. Sweat can
geyconzii‘%‘%régﬂfaéyaﬁg urtr asfjiqntaﬁaﬁe_g_o}‘:e}i_l oF. thre blbeiral
vess lying the skin on the head are branches

of t elﬁcentra - gtgk?evorﬂ%asﬁ?g‘te@ﬁrv&"Q@ulbéta&Pe.isTﬁél@_aﬁiﬂYhtand
@g{}g I . tances resent. in the sweat com ng
?Trl(l)mt 655%2 bl?%ggavggsﬁs 'S lithdiséatngeodf thebody. The

a of m cal substances present in the cerebral
vz;r!;lc aaiLt ucrocei[.hi orPriO ﬁgﬁcir%i%bwwlémmlo%}?f@g the
P S2004/.005496 concentration of sweat from bl oo

vgélgsse sglf)lnr{%qﬁagizfea ef’é‘ﬁfarﬁﬂ@&é'i M @qwiance twdhr sragher

wea [ aratus and net hods of the present
?%vghtlgﬁﬂgénlﬂg mgggurement of biological parameters will

be described. The amount of sodium and other elements in
sweat 1is a key factor for safety and performance of
athletes and military, as well as health monitoring.

For instance .hyponatremia (decreased amount of
~sodium) can lead to reduced performance and even death.
Hyponatremia can occur due to excess water intake,'
commonly occurring with intense- physical " activity and
miligary training. Sweat «can be consi&ered as an
ultrafiltrate of blood. The blood vessels supplying the
skin on the head are branches of the central nervous
system vasculature. The amount of chemical substances
present in the sweat coming from those.blood vessels is
indicative of{the amount of chemica} substances present

in the cerebral vasculature. For instance, sodium
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wearer. The presence of various chem cal elenents,
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per neabl e nenbr anes Sensitizing surt heni ca
exaugd e dadpot 3by- Ny, 1f lth%gﬁéign&ord 8 t%oc iitentzjiéicular
sensors can be used to neasure var!g 2 nso?|2nd the
| ' 0Se. oxi dase_se
E?ﬁ%ﬁ?ﬁhgﬁgﬁ?§ﬁf%§ﬁg§e§fg¢$§§$ﬁ%j%§5T163}u§éaifﬁzi}ii;?esf
- alectralwtes i t alone or in_co ,
T e ayREL! S PR P SYER Mot feo iy 1of the Bkin

i ' [ [ | so
StdACIRY eéet&;mitrlé? g) rt%sz’e(;“nt | ny. n%léljg{]ékglset V@Ii]fqg%gg’des and

se
under stood that 2 het cartic

ClRtiRisRg o fs%‘?lts\éft@r .i%gggipg@%ll %I%e §%gg /egf%g%gggteg d aE‘lg other

measure concentrati on

s e i R e I A e

present in sweat, howeve tabolic state of an
i olic
r eleguance f.or e¥%éélat ! ngf@ﬁlgr%a? electrodes, preferably

i ndi vi dual outsrdé the c

microelectrodes, can be sensitized by several reacting
chemicals which are in the sweat or the surface of the
skin.. The diffeffent.chemicals and substances can diffuse
through suitable permeable membranes sensitizing suitablet
sensors.

For example but not by way of limitation,
electrochemical sensors can be uséd to measure various
analytes such as glucose using a glucose oxidase sensor
and the pilocarpine iontophoresis method can be used to
measure electrolytes in sweat alone or in conjunctién
with microfluidics system. Besides the support structures
of the, present invention, it is also understood that

other articles such as watches, clothing, footwear and

the like can be adapted to measure concentration of
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nervous system 5 Body abnornalities nmay cause a
change in the pH, osnolarity, and tenperature of the

wovasio1siesi ved from brain and neck bl ood vesseCs/usg004/005496

wel | as change in the concentration of substances
sushbasanced-t@ef 14 ldeese teé'ﬁ%%§?ng“¥ﬂﬁ§%§%t, however
gases, markers, infectious agents, Q_ antlal

anthbedy, ienzyaBsce®! est 10 yi.es Gh._as _sodi um ,
potassiﬁnﬁand chlg?ide, 5ﬁﬁ¥% e i|keén§§eglg§se§vﬁﬁ8atln9

apadi ge n apt ed. $0; mBasure_the
22%§gnt?a%(igo%rtgfe’a sﬁ%s?glnc%g&i}%l%dv\%at .Ou}%ﬁtg%mtlﬂeat geetral

fades [ [ f the
| assvehed ] nnunted_ln_the enq portion o
?enplg of é;eglasses 15 sitting behind the ear or

: . he | ri_m agai nst the
5 al ter nagdowel ¥pRorted 11 tent1a:%t cgglssc\a/a:aencf langs | hs tiigc HoH,
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f orehead can be used to d

as | AP as [ i um and ot assi um j on and
p H‘.Dg%d’qﬁ%m e- | %ﬁr{;@dgteg@te%%guré%n °r61e nged SWERL g &tegdtvegihef rom

n det , f
sabta GONELAT HALLOR LRt %%sas“ﬁgg B IO a6 fBRPas e n the

the skin. Many agents incC

et S rand v 1 HL V¥ e _present in sweat and could

ggggg%zcteglﬁhtﬁ¥ %ﬁ%s%%gbs%éﬁﬁgléF §ﬁ?68??§%ﬁ?uc3lHQPSe:
' W

s o et honBE® A O ren daReerimie moente,

ant i"bodi es agal ns

) . ; f
DRS¢ ab CERE) DLl “BREAENES, O g acpon

colorinetric

496 b ent change.
RCOrTAGs B BT Rt T hetbe ki Betieseasangd any

Fagedo{otenﬁgritor'n station or reported
fg%%%?;k%% g& i%eoF @PE% | “PeBPRSure the concentration of
substances in sweat. Microminiature glass eléctrodes
mounted in the end portion of the temple of eyeglasses
sitting behind the ear or alternatively mounted on the
lens rim against the forgheadt can be used to ~detect
divalent cations such as calcium, as well as sodium and
pétassium ion and pH. Chloride-ion detectors can be used
Lo detect the salt concentration in the sweat and the
surface of the skin.
Many agents including biological warfare agents and
HIV virus are present in sweat and could be detected with
the e?eglasses Or support structure on the head or face
using sensors coated with antibodies against the agent
|

which can create a photochemical reaction with appearance

of colorimetric reaction and/or potential shift with
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[ [ [ te an 5
El ectrocatal ytic antibodies al so can generate :
el ectrical signal when there is an antigen-anti body

wonbesroastdon. |t is al so understood that ot her partuisedoe®05496

5

10

15

20

25

such as watches, clothing, footwear, and the Iike or

angubaetiu6he ERPAIH | N sueaLgLag be & glpatlted Lo at can be
£ e%tt_sl,1

identify antigens, antibody, infecC us a

' i drugs
markesstéganas! . cHnbgditeq 9qnet ic, nptabolic, drugs,
and the fi ke) in accordance with tRE br¥sHF statioh or

[ ' Ho i deptifi .ion of_those el enents
g\?\gsp?fgérﬁt hem%gﬁﬂlgl ﬁgr vo&g‘l%éﬁst et s of*§¥ucedmeans.

D e. dJif.ferent _anmpbunts of fluid
oo R o D it PePBESEAG an

r atd, f stances cal i brat ed_ acco_rdi n
o T er Rl S iPRal RIS BNEED R 90 Srronsnr prt thoay

. : : d
b co nt L ati Q chem gal__subst ances an
s L gt
chemkalg W@ge%lbgh&gﬁersgg?%w%%gm?&ﬁ dilie frige or any

mat hematical |y and program ‘orrput er-= .
resent: j nventi al sg includes eyegl asses _or support
g{fﬁtﬁlt%lrées\éied%ﬁ:\{ﬁﬁ?%ﬁ aé)vfea i o Cfaflqu’énc?dﬁP'é‘F%en%r identify

capablie-af MEASULIN0 Ueegarve Legistance of nerve

fibers i s nounte

t ur e measur,i the el ectrical resi st ance, '
tshﬂeéég?tf'ec gagFﬁg‘m’ cnrl%oalbé’ggricsnsflraﬁﬁgs,a%d & sdrikedanin
b%c@%tr%qug- Tthh 33 2005/ 015163 PCT/ US2004/ 005496

DTl coff el Beghissed e, v
R AL (B, B S e Rt sha. coneran
nervous system is of reduced clinical relevance.

The different amounts of fluid encountered in sweat
can be easily qﬁantified and the concentration of
substances calibrated according to the .?mount of fluid in
sweat. The relationship between the concentration of
chemical substances and molecules in the blood and the
amount of said chemical substances in the sweat can be
described mathematically and programmed in a éomputer.

The present invention also includes eyeglasses or
support structures in which a radio frequency transensor
capable of measuring the negative resistance of nerve
fibers is mounted in the eyeglasses or support structure.
By wmeasuring the electrical resistance, the effects of

microorganisms, drugs, and poisons can be detected. The

33



The brain has a rich vascul ature and receives about 5
15% of the resting cardiac output and due to the

wahswsrnagic3of fat the tunnel offers an area for POPISE@U/005496
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signal acquisition for evaluating henodynam cs.

Acevrdemgl yalsehangemppi sdie Vi s¢osi o f blod PQEE§E5 o
evaluated froma change in danping on a vibrating

. s Al it | asses or
e e e

neasusaﬁdﬂeyyélg@gggugg_gﬁgbgfﬁﬂsggggkggeinstantaneous

and continuous nonitoring “of pr éssure through

an i nt arte ddiOfhaa %‘éh@ﬁ%%}%é&% n%%‘g ?%%L%{%%fjabout

to eval uate henodynam cs an odyn

f Ol 1:GLO arterial pressure
can be. measirod erng anie. Bach Tes et e iR Pesence

appt | €dtt ocree bhoadeyessal. dhr oyah rz?l—:‘a(_)r g%?ﬁ%%%ﬁ?—veﬂﬂnal

nounted in the nmedial canthal pads,

i es e Pressure can 20_al so_be
APl od by rTerd ST ARTCTNERYof or Ao RHGSLY.

s et thep ol (eGS0 o

turbul ence i s generated. a

S ya@lgR (ﬁ?nﬁgﬁggﬁé’n o2 hSrai%%%ggbggpogﬁagg%a}%c?@ﬂystal

(rel axation of e heart

eseshanes A0 oAl oo sied it g le el

cant hal pad can be

; S2004/ 005496 Pressure
Lo e o 08551 ceth breeamSaLRa to

transducers suc con [ rocessing and a

e ohRon B AR AR S otRe tonL oring of blood
pressure through an intact wall of a blood vessel from
the brain and to evaluate hemodynamics and hydrodynamics.
Also, by ©providing a contact microphone, arterial
pressure can be measured using sonic devices.

Pressure can be applied to a blood vessel through a
micro - cuff mounted in‘ the medial canthal pads, or
alternatively by the temples of eyeglasses. Pressure can
also be applied by a rigid structure, and the preferred
end point is reached when sound related to blood
turbulence 1is generated. The characteristic sound of
systole (contraction of‘ the heart) and diastole
(relaxation of the heart) can be captured by - the
microphone. A microphone integrated into the medial -

canthal pad can be adapted to identify the heart sounds.
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same silicon structure and can be nounted in the

medi al 5 canthal pad. Mdtion sensors and/or pressure
weemsmisiean be nounted in the nedial canthal PoaaSL@4/005496

measure pul se. Reversibl e nmechani cal expansion

nmetphedsnrphoteaRtdbderor KlQct rachem calpsmithods ardssure
el ectrodes can be nounted in the eyegl asses or

SURRAhEAGEEHCT U Of inltQqt-Re presentrdiivanti e randgignal
used to detect acidity, gases, analyte concentration,

angrbbeskikg. an@X IR GPHoAR @80 pdei RYHMIMALLE in the
according to its magnetiC properties or be ™ anal yzed

bysamgr%1nqb65095998t&rée§§@féaﬁDH@tﬁguﬁ@e&hsn the medial
eyegl asses or other support structure.

sM cLaRLBEL atuge %%tqbﬁfgeﬂge§snaﬂaf89 E?eEQ@r§ng£§§§§scan

or other support structuré can a e adapte

deb@Cﬁoﬁﬁygﬁslﬁ "y ﬁnlaalame@é%hi%%ldr @Eeﬁgaséi‘@\%ul e.

vocal and the environnent can sensed

transm kled Lo o rerm';n%c@gwfr e ERLEd DY hQefbas,

audi o and vi sual neans € sensors are adapte

anghgeahggpffdt L Nppid ocq:%%lggl?' Qe §alas &E@?”% [frodes

e en he tunne e eyegl asses or

Suegﬂr BeSFnéH dﬁ th G %l %gzagﬁ‘gg Sl Snmé:frgosrat\rl]mltcpl]lctures of

produce an e reco

T G Dabaihn ol
LRSS FROCEL L 3 R B AR, S5

g DL SO e o M

ich utilizes a satellit

’ r in \
as .4 ag %J/ ro—leiarograph:Lc sensors mounged in the

analyze

eyeglasses or other support structure. A microminiature

15 microphone mounted in the eyeglasses or other support

structure can also be adapted to detect sounds from the

heart, respiration, flow, vocal and the environment,

which can be sensed and transmitted to a remote receiver

= or reported by local audio and visual means. The sensors

20 are adapted and positioned to monitor the biological
parameters at the end of the tunnel. |

The eyeglasses or other support structures can also

have élements 4which produce and radiate recognizable

signals and this procedure could be used to locate and

25 track individuals, particularly in military operations. A

permanent magnet can also be mounted in the eyeglasses
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tracking systemby noting the frequency received from
the 5 fixed frequency transmtter to a passing

weavwloistee, or via G obal Positioning SystemnsPCRuS2@®I005496

and decel eration can be detected by nounting an

aceeler asefier fon ttheackayggl assesesdhdpdife Move. A fixed
eyegl asses as tracking devices can be useful for

| ocatijognay kicdaapped:dndeyh dval @unf@ly 1 r e8EURyeglasses
operations in the mlitary, since eyeglasses are

noenal yednsyspeekhbpi A tdshese wHienSE :18f LBt g0LatEd ite
circuits and advances occurring in transducer, power

SOBE&Ek iR ts e iahalny ElroQ(iﬁésjcﬂg technal %e@e'i\%dgﬁ%oﬁ the

extrene mniaturization 15 of the ctonponents

5PeENkés FRUBLBhcyeRsAhsmiode tgolén_tﬁgsgir}lgonga’&ghitfi&e, or

The present invention provides continuous ~automate
braia taepenatpyse cABRALAST EPGr Mhd holgét{&f nggd dfegélg‘ration
nurse. The present invention can identify a spirke in

20c5 €M alidkectdiUSy ﬂnrerg%igg a%osgé#ﬁemece@din the

therapy started in a fashi on. me rs critical

 fopyeddantdd vimg the b@neDg]égiy&gsﬁegng%fa%mngf 98PLEM can

entitying=spl

causing the infection. :
nikgggiéo dem se

StE%tid&éfuhheféPYJL%%giﬁ %“fﬁféﬂéﬁb

& val “or” for
of the 25 patient. vention tinmel y an

10 _aufé%@lé. Céﬂ:é atn?tﬁlsv\qgo%é O&?ﬂjggalgfﬁ-ld-/ sUlSncheOA'%ggg{ 4a2865es are
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identifies the tenperature spi preven

CCUHEPISE GBS R gle present mienton
to alloﬂﬁe use of integrated <circuits and advances
occurring in transducer, power source, and signal
processing technology allow foz? extreme miniaturization
of the components which permits several sensors to be
mounted in one unit.
The present invention provides continuous. automated
brain temperature monitoring without the need for a
nurse. The present invention can identify a spike in
temperature. Thus, proper diagnosis is made and therapy
started in a timely fashion. Time is critical for
identifying the temperature spike and organism causing
the infection. Delay in identifying spike and starting
therapy for the infection can lead to demise of the

patient. The invention timely and automatically
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5 1. Proper hydration; 2. Increased performance; 3.
I ncreased safety; and 4. Feed back control in
wonresddnsilebs and ot her exercise nachines for keepiusgno4/005496
proper hydration and 10 perfornmance. Annually many
at hidenesfieonsthuct icempewRak€rsS, spOkd €genst ugesirenefd the
the general public unnecessarily die due to
healcsurokese &hosonigld darabAst eaches a certain
tenperature | evel such as 400 C, an al nost

i rrever shbl erkseptocRsfefNsreSal ReCaUsL L NQLR A& N0about
'specific synptons and after a certain point there is

r apivérhBgt £8% ot ygdtaielnt 8NPSTAlLL, heatstroke has
one of the highest fatality rates. The nore severe

s5and npfgr@@@quggﬁtuag; epi sode, the worse the
predi cted outcome, especially when 20 cooling is

del ayedin¥¥ddul J@asuhbigecore tenperature and
having an alert systemwhen the tenperature falls

out sidlersafehdV @laFeltl ;i Sahdpossi bl e to prevent
hypertherm a and heat 5t roke. The present invention

- providesedd dEé(b]@echﬁErSPnEhmﬂggéﬁ ap 4 Oéﬁélgoefle§5 exercise
tenperature with alert systens that can prevent

d I & be ¢ lin S
aSB?iereg‘*‘*?‘%hh%éevZ 52005/ 01 CT/Q'%§%%84/ O%ggggéy&? and

1oneeded. Jhe,ApRAAL US can be adapted to be used in an
unobtru5|ve manner by athletes, mlitary, workers and

the gegeral;Repulakion. atﬁllet(‘e@em calnd€AGtd Qs | Qo%ﬁgrs ,.

body are dependent on
college students and the general public unnecessarlly die

due to heatstrokes. Once the brain reachés a certain
temperatu;e level such as 40° C, an almost irreversible
15 process ensues. Because there are no specific symptoms
and after a certain point there is rapid increase in
brain temperature, heatstroke‘ has one of the highest
fatality rates. The more severe and more prolonged the
episode, the worse the predicted outcome, especially when
20 cooling is delayed. Without measuring core temperature
and having an alert system when the temperature falls
outside safe 1levels it isl impossible to prevent
hyperthermia and heatstroke. The present invention
provides a device for continuous monitéring of
25 temperature with alert systems that can prevent dangerous

levels to be reached and cooling measures applied if
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5 tenperature. H gh tenperature can |ead to enzymatic
changes and protein denaturation and | ow tenperature

woams/esesv down vital chem cal reactions. Hydr BCTmS2008/005496
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dependent on brain tenperature and |oss of fluid |eads

t Onedadd SeThd) bBpphhat@PErAt Bee.addpiicABled | Bet UBEEOAR an
in the 10 body's tenperature can adversely affect
peﬁﬁ@éi@{&e’eaﬁgnneg%ga&@hu%, 1 1ikhpossyandesd ddd eche
t hreat eni ng events. herefore, it is eSsential that

at hleles, QrksioRarticipants, mlitary personnel,
police officers, firefighters, forest rangers,

fact or ya MOTdRhS cafl aFEBES i ol ERNBAE USLAPN MOT KEESndE on
ot her professionals have precise mechanisns to know
ex@éﬁ%é’ré’mﬁte A syt BRI T BRAk R JRIPRLAL URE g WIED tB8zymatic
core tenperature 7ises, the blood that would ~

ot i ' I I : QUS S

CCRFILES 47, AN SR e RIS LRl e bar
W Ly oo giBtvﬁ ayt; QAL | C&lér%&a%ﬁl : Q{Esé%tft%i*oﬂé‘? sr?i% bnOf. is

the preferred narrow range. s bl oo t1ng

thgé?éﬁg§4ﬁz§%§g agﬂpegﬁﬁ?g '&§é*§ndP%%EgrBﬁnﬁf?ﬂadléadé ko

t her amage rain tissue interfreres

Wi £ h. nor mal ggaeg,?g&pragev JACt hQQ 5 okt %mg%@%«gog;;ﬁnn the

can | ncrease roductiron in nuscles

OrfShy 10 PLEYEN A8 I, 20890 LolP3, AU IGO0 anq

hyper¥hernlé¥ané: eat y heat Stroke afﬁl es drin

\rl\g%%%ifﬁaBeeggﬁ]uilssgcntot}enaiiqﬂ %Sétsi %@11 OfofWEiti%re it rggggniﬁg Qevents.

. . . , y tInmes ere Is water

Ingﬁgézlﬁeg ac%r{ﬁ?,; \F’)\AJ‘;% glh él%?ﬂcefslusge%xn gltag d%%tam: as, e ,t 0 sports
participants, military  personnel, police officers,
firefighters, forest rangers, factory workers, farmers,!
construction‘ workers and other professionals have precise
mechanisms to know exactly what is their Dbrain
temperature.

When 'the' core temperature rises, the blood that
would otherwise be available for the muscles is used for
cooling via réspiration and perspiration'. The body will
do this automatically as temperature moves out of the
preferred narrow range. It is this blood shifting that
ultimately dimpairs physical performance and thermal
induced damage to brain tissue interferes with normal

cognitive function. Intense exercise can increase heat

production in muscles 20 £fold. In order to prevent
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5 marathon runners and military personnel. Both,
excess of water (overhydration) or |lack of water

wOdeisydsi@si on) can |lead to fatal events besi de6T/US2004/005496

10

15

20

25

reduci ng performance. Therefore, it is essential that

| nghyd elirdrmiBavendr eelas® BRaneato stwvkeXathliygcabemrink
and how nuch to drink. By 10 nonitoring brain

t eppedat Wekavskhthbei REEseidn id1VeRte@NispaORerin a random
hydration can be achieved and athletes and mlitary

W L s HNOW RIa8% Eehm¥s WiBSrants haw dRiGRtwat €ati®n which can
i ngest. Tlnely i ngestion of fluids according to the

CO{&d HS d&Imera W Ald Qo (RRY MeddthPnp8bple including
cardi ovascul ar function and avoi dance of heat strain.

Begarse e s@ andeha) k60 bhesbhd®l Ofpdulgesdirs of
of fluid to absorption of said fluid by the body, the

e, hod, Ofovéxrh\g,%&tawen i el liQ@ﬁ SkgnRakeng a@c%@leae@lérgr can

ingestion at a |lower core 20 tenperature su as 38.5

C ié’aﬁccﬁynt £d@0 t hafe el ay,e ARl t husuaYRLd E)Q?f@ﬁ%ce

of exhaustion. The tenperature threshold CTan

adpy éfeefﬂozaeccgrtd'l@ ér%aeq’ﬁﬁlal' neliyi qﬁahmwfs Pi'i‘éléé Colecise

activity, he anmbi ent tenperature. In addition,

d
FobLim oo, by baseCy g daia S sEavAat oy

Site i tness,

LI Al 00 ARSI Lo

?Eﬁ' é?.e i&qt 'en'ga opLi mal . RerLer nepse aeﬁfe@e% and

a used to create software ‘
ont Sy AL S LI A S g Lot o
ingest.

Timely ingestion of £fluids according' to the core
temperature allows optimization of cardiovascular
function and avoidance of heat strain. Because there is a
delay from the time of ingestion of fluid to absorption
of said fluid by. the body, the method of . invention
includes signaling the need for ingestion at a lower core
temperature such as 38.5° C to account for that delay, and
thus avoid the onset of exhaustion.. The temperature
threshold can be adjusted according to each individual,
the physical activity, and the ambient tempefature.

In addition, software can be produced based on data
acquired at the BTT site for optimizing fitness, athletic

performance,.and safety. The upper temperature- limit of a
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5 fluid to prevent reaching a certain tenperature
| evel which was identified as reduced perfornmance for

wealw/o1stehl ete. Brain tenperature | evel for opPCIAIS2004/005496

performance identified can be used to guide the

ef bertichilan atthllete fbir i ngiceaetid i @?t@rﬂ&jlt bR Bance
Hyperthernmia also 10 affects nmental performance and
softbnabe haeedichedat andf tae Bhes Blide§ aBob%rﬁégguﬁggtware
to optim ze nmental and physical perfornmance of

firef pghfiersaid ahlatd ugyal a MBS i HRD! @‘oga'ing@é{ﬁce,
different. thresholds for' deleterious effects of

hypiet hehleaear@nt s setdidith oe Lhel ?Dé@li foy @H.nk cold
users may lead to underutilization of one's

S5capabidi tdeespaderut beash AderS @draisk Qénéﬂ%d#g&%al level
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performance. Li kew se, exercise endurance

pewhoewBRes | sdemEkedy nedusad g hypeEbar a a%%t he.:q

same settings can be applied for Iom;tenperature

Si Atial & 0NS. Bl@irﬁrﬂ'@rﬁigﬁa‘aﬂs?eoﬁebé@ @o%ewgﬁﬁgfrgefformanc‘e
oxygen and lactic acid |evels can also be use

engdaere ed r@ilivag kaqathl ?tﬁae Eh&ngﬁgo%lg S{)PI a’f?thete

to monitor the effects of fraining

Mediethg andomgePad s Hig t he é.{H/l | oq{p}?ﬁg hde%:mla also

mechani sm for 25 enhanci ng sa ety

fidness e c [

o a0 BB 26T BB 160 P e %E,efggon. (data
e r idwe ro

It?]fe&pﬁﬁ e?%lgee%ﬁ% tklgr%elk{/yl gﬁ:gg&cég %I J&@ﬁ"ﬁlﬁ Cdi"R tf‘ge and

SteRes iQfa MBS HE b1k [UAl Bet efm%rﬂéﬂq:grsreportal ng; l’tbnfs]lVldual
si gnal measured, and |ngest|ng an anount of 1 ut
baggther. People can have different thresholds for:
deleterious effects of hyperthermia and thus setting one
level for all users may lead to underutilizatio“n of one’s
capabilities and pui:ting others at risk of reduced
performance. Likewise, exercise endurance and mental
performancé is‘ markedly reduced by hypothérmia and the
same settings can be applied for low température
situations. Determinatic;ns of brain temperature, oxygen
and lactic acid levels can also be used for endurance
training of athletes, fitness training, and to monitor
the . effects of training. The systen, method, and
apparatus of the invention provides a mechanism for

enhancing safety and optimizing fitness for athletes and

recreational sports participants.
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5 on the signal neasured. O her steps can be included
such as reporting devices using voice reproduction or

woi2e0sal15168levi ces to i nstruct on what beverage POTAIS2IOK/005496
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and how much to drink to reduce core tenperature. It

is undetsisod féatutchefmehbodnoént itth preseivide a method
i nvention can 10 conbi ne neasurenent of tenperature
associ ahedpwethse neas uriekept 1i6fakedbEINgE v SWvaaic108ing the
bl ood, in accordance wth-the principles of the

I ngeapsonof Chinddserirdp mekihol eedperd@ate as relortasy the
adults because their bodies generate nore heat

rekaghae teakbheed, dhdSiAgedtialy adul dfowo: &hi kdned based
are also not as quick to adjust to changes in

t espetakUEeSnal NmadgitdOn ottt dreRs hanepaOR@c3kE8d such
surface relative to their body size which neans they

| 058 mRpereahgr dtek}EL@élQhu@!ﬁ_ﬁ)ofrélt@nrg%ﬂﬁﬁ@@loﬁkbf‘ vhbual
i s understood that different sizes apes,

degkgnseof coedimlccrnt hal pads b@&éf@g@gtsh'dﬂhﬁn SMZ €how
can be used in the present invention. Children

 eypgkASSes eg¥hRpedow %dﬁ@@soaérgahtaﬁggr&%st eft is

radio transmtter that will transmt the si
I e(REErs £ 6581 VEAL APfe ahEFhodALE nEﬁe agey.geﬁgn gﬁegﬂt?lon can

tenperature 25 | evels. The eyegl asses can

101 NegLpPhat edheWitPe@entdet Sﬁt ' Egm %:?%@tﬁlé 0 5e0d-f Slgnalitn
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if the eyegl asses were 015163
PCH{é&@ZP&ﬁ&Q@Sé}?EBsoa@Hmﬁ %eaft tde SEIREr ALK Gccordance

sensor IS not capturlng srgna Sina proper manne

Bywyey ©Ofc iddMstiiatikons byl 5 rﬁz%tnt Ll i m tation,

pressuse sensing devi ces can |ncorporated in the

end of éﬁ%ﬁ&fﬁﬂﬂ 88 tﬂ%tdeEngrdéé tﬁgat as well as adults

because their bodies generate more heat relative to their
size than adults do. Children are also not as quick to
adjust to changes in temperatures. In addition, children
have more skin surface relative to their body size which
means they lose more water through evaporation from the
skin. It is understobd that different sizes, shapes, and
designs of medial canthal pads including children size
can be used in the present invention. Children eyeglasses
equipped with sensors can have a booster radio
transmitter that will transmit the signal to a remote
receiver and alert parents about dangerous temperature
levels. The eyeglasses can Dbe incorporated with a

detecting system to send a signal if the eyeglasses were
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5 sungl asses are being worn, and an abrupt drop in the
pressure signal indicates glasses were renoved or

waoieplasesent of the sensor can al so generat e BAT/US2004/005496
identifiable signal. An adhesive; a doubl e-sided
adlresbved fapeif othet hempdesdtees kehsbhCrigashdf @ebpuring
can be used in 10 the nedial canthal pads to' ensure

nDeegRbBH| enpasigricpRr mhhnes. Uupgelsioed tihatstRetion, but
eyegl asses can cone equi pped wth sensors to detect

anbbent ot enpeniatak irand pheBbaty, saHiGly aldeieekOr can be
precisely alerting the wearer about any aspect

af feebipgriresd CONEhéi ns. oASthd LORL LAY r€Mt detect if the
industrial, nuclear and mlitary settings, personne

© smayubglaesek I attet MaRRY W5QEeChhye anCl SLRINY. aAbphaughene
the protective clothing prevent harm by hazardous

ag@@é§suf@é‘Q@éﬁﬁﬂtsihaﬁée@@b%e t dle Oferd€atemoved or
storage. It is understood that The present invention

200 8p1 BeektP! edr Wi thegarmmabe Wik adiugf ablgrerate an
perneability to automatically keep the core

tempenal B &M thigha3af an LEfkLse | N afdidil0ds gbhCadnesive
present invention alerts an 1 ndividual about risk of

th%%gl SanBYS A rdesik Rk Woinkl &S o 25 ARG 16ARGET bedhsed in

t he ‘beach or during outdoor acfivities. en one is at

th e : ' a i dj I
0B TR SRR PR o ReBt kL SfERHE posision.

exppsed tlg}]& tt%%@, de radl g%@;a%s@é @an&ngggqh%pped

absor bed ransfornmed 1 nt ener gy.

COIL RS logh, LS UL il Y Bl DER . BRN' Sy,
which alloWs for precisely alerting the wearer about any .
aspect affecting heat conditions.

15 In the current industrial, nuclear and Amilitary
settings, personnel may be required to wear protective
clothing. Although the protective ciothing prevent harm
by hazardous agents, the garments increase the rate of
heat storage. It is understood that the present invention

20 can be coupled with garments with édjustable permeability
to automatically keep the core temperature within safe
limits.

In addition, the ©present ' invention alerts an
individual about risk of thermal damage (risk of wrinkles

25 and cancer) at the beach or during outdoor activities.

When one is at the beach, watching a game in a stadium,
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5 tenperature, which is reflected by the brain
tenperature. Convection and conduction can also | ead
woQo@miswar ease in  body tenperature through hear/us2004/005496
transfer in the absence of sun light. The absorption
of cheaing rom bhenenekposerento tikeadsutp ehéi sedisnt henergy
average kinetic energy of the 10 nolecules with
subSeqtient suncreaseahbsprbede dehpetahbdférmed hedtevetBermal
of core tenperature is related to the risk of therma
dasngegy o trhe sidmbinAtten efrtaid Hegebsen®f whgat of heat
there is an increased risk of denaturing protein and
br eakhefeof ol ltagenbbhAyt heeski o Thirs GarRBEsd5 in body
conpared with changes that occur when frying an egg.
5 Af tefiperfidsdi vhakBuAt ebkrléerdmlby aealyr@QAni Semperature.
delivered the egg white changes from fluidic and

tr 8BS PSEEIdn tehdd conalid 8o ¥MH 18 o rUekUEe. aAf t8ErEdSs in
egg white reaches a certain |evel of tenperature the

st pUg} Ut ehpshaiige 20 RREANMBSaPCENBASALr Mt €he Qabsence of
certain |level of increase in core tenperature during

SUBuRXPQEHE S, THUCIASrth8MebrOofhead’. frdie! She!S ehfiBdndent
Cel sius at rest (e.g.; sun bathing), thermal damage

mayegasu@cand @uget Qnt hehe dhosrRtd OR: Qf: OEﬁéﬂé anRd the
coll agen there is an increased risk for win ¥

10 f opBBLEQILs THeN e%séa@@htbrﬁi&eag@r@ﬁr@éfg %e@@’é’r%ltﬁgrﬁs
to the anmount of thermal radiation

2005/ oma&slggwsggow@@%amwedmbyrgmst@@dxo the

and the duration of exposure of the tenperature |evel

tipescthe tﬁéfﬁhalofdgn?aagert%t l%'h% Isgian akpdicaterof 1b&1s
ri sk of thermal damagé, wink

of heat there is an increased risk of denaturing protein
and breaking of collagen in the- skin. This ~can be
15 compared .with changes that. occur when frying an egg.
After a certain amount of thermal radiagion is delivered
the egg white changes - from fluidic and transparent to a
hard and white structure. After the egg white reaches a
certain level of temperature the structural change
20 becomes permanent. After a certain'level of increase in
core temperature dufing sun exposure, such as a level of
37.7° Celsius to 37.9° Celsius at rest (e.gp; sun
bathing), thermal damage may ensue and due to the
disruption of proteins and collagen there is an increased
25 risk for wrinkle formation. The increased brain

temperature correlates to the amount of thermal radiation

o

"
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formation, and skin cancer. 5 The present invention
provi des an alarm systemthat can be set up to alert

wonows@asiesi me when it is tinme to avoid sun expoSmISE004N05496

order to prevent further absorption of thermal

%ﬁgg%é@%?r\%é eiise the thekaefatlaraifoleoposure of the

nges, ds can occur during outdoor activities or at

the 10 beach; o) addhbi 0Rnet Nerenl chnbgrpdmthire sid nan
pr events the skin from adequately cooling itself and

\%ﬁ irQ?B'J:t bR i-RereaskRy e rhskmal delyesali omrinkle
I'C urther increases the tenperature. The- present

ionvention hel ps.. ipf esgryg the beauty and heal th of
E@gﬁlﬁélgrﬁbosed o sun 15 iight and )éuri ng outdoo?

and t héeb ﬁé'?%lg g#b%nlr&% gﬂrﬁd.mgs Iéjt ﬁ)éﬂ%:lg;gmstybti:e&u ahat

qhee teiegs;]éto?uﬁggag}%ﬁ i M09 Stie c¥RosULE EBCkudesto
Lhe val e Neasyr e AL GG 20eUNZEXSIT o eaon
c?_erf’gt hjr Bm?i! IB :3 ~trme based on t he I evel neasur eql_ -
A g e
. gecreases a i § oA .
T g tﬁ%?i?fﬁﬁfﬁ]ﬁ%@gﬁ%ﬁyﬁg?ﬁﬁ%&ﬁ pocatse
ot S R RS Dol o
St 5 ol SR P B R Lansgat: o
OLRGT RS 1% o the ¥‘§tslgm Vc\ﬁen éeri%dtr%.@%;lat Lw].’ﬁcfhal | Surther
increases the temperature. The present invention helps
preserve the beauty and health of people exposed to sun
light and during outdoor activities while allowing full
enjoyment of the sun and ghe benefits of sﬁn light.

By the present invention, a method for timing sun
exposure includes the steps of measuring body
temperature, reporting the value measured and avoiding
sun exposure for a certain period of time based on the
level measured.

Hypothermia is the number one killer in outdoor
activities in.‘the -U.S. and Europe. Hypothermia also
decreases athletic performance and leads té injuries. It

ig very difficult to detect hypothermia because the

symptoms are completely vague such as loss of orientation
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levels.it is inpossible to prevent hypotherm a due to

the 5 vague synptons. The present invention can alert

wanbos/oifds vi dual about hypot herm a during skii RQT/US2Z0A05496

5

_including transcutaneous devices, resis o _
| Npee{i @ USkiddnd PWH. E?’@ci@é{f@t' oneglgo incl Udeéegtain
The s e

diving, nmountain clinbing and hiking. The present

| Needt idunspnessdehinbanget 0L iReHH6LYshabh DL NEWBRN general
certain tenperature thresholds are net, either too

hi gkehavitoo Wibhbow meaperaidil Bord NEeRPESENIrd NYLAL QY ing
continuously nmonitors the brain tenperature and as

soan adextt eypeeat whenspihke tQnpek8VEEe 06SYUIS bhtside safe
activates diagnostics systens to detect the presence

of lenteet i OUSs agQsipIRi 6B paBoe: %&éﬂg\gaahhx B the

the BTT site, or the infectious agent’s can

| deagléi egydgraider meart grafehbe PO SUEh St N81ert  an

bLood .strean1or the eyelid pocket. The presen;

| nyaatouLamnle ayeoreauhl £dal .4y i%%?e%%hﬁg diving,
[

devices for the automated delivery o catlons

acgendeane Viidihg Skanal n20Q; Ry -Odulf%t g;gets'éﬁtBTIn%%gion

horesi s or

tool for famly planning. stem can detect sp

andegPana8s-d Nchhagall denper ?ﬁﬁ,: é%@ﬁi fd@?&l fh\_‘nggDrcr)Ernt too

of ovul ati on and 25 phases o nenstrual cyC

10 Thi sy at d s Meman to plan pregnancy or avoid

15

20

25

pregnancy. This elimnates the 45 WO 2005/015163
POT! oo Addn: NeBYChOloh ARLMEARKL GO NUBPELLLT the

monitoring tinme tor artificral 1hsemnatfon not oOn
gg%gg%&q?ﬁim%%ar@%? arf B! Soonl NE igvggﬁi)eolpatcuar% yseptike or
fever occurs it activates diagnostics systems to detect
the bresence of infectious agents, which can be done
locally in the BTT site, or the infectious ageﬁts can be
identified in other pérts of the body such as the blood
stream or the eyelid ﬁ)ocket. The present invention can be
also coupled to drug dispensing devices for the automated
delivery of medications in accordance with the signal
produced at the BTT site (including transcutaneous

dévices, iontophoresis or by injection using a pump.
' The invention also includes a tool for far_nily
planning. The system can detect spike and changés in
basal temperature and identify moment of ovulation and

phases of the menstrual cycle. This allows é woman to

plan pregnancy or avoid pregnancy. This eliminates the
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uterine contractions (parturition) and allow a safer 5
birth for animls. Support structures can be equally

wagewd/oimies he BTT of aninals. The present i nvenPComsSa003/005496
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i ncludes Automated Cimate control according to the
vahgedngagurgtrdsdvet kieviBEs. (el tRspensiibicrioly thfne for
user controls the tenperature 10 in a car. ‘Wen the

bodytéfactsl t dneemimapion hewsi gealy fAem hhga@Ppanat Uslso
of the invention automatically activates the air

conditabser Becondvegtiont heariS¢let SQELEMYS the start of
alternatively it' activates heat. when the body is

cohderThe s eurtammtions al (e dritiens tghgonpanty ake QRrey
15 the road and thus can reduce the risk for car

crashes. fotr dinander st sogpbhat setlletuAld i ¢has ddabquaily
can affect body tenperature can be controlled by the

preseatin mienteTenori aeldgiyg vehicle seats. Current.
vehicle climate control systens are 20 dramatically

over poveried pessuige t heyed & esi gned &ﬂcl@&@é(cﬂg{:omated
the vehicle cabin air na§$"fyqqqurextrgne“ Initral -
t eoDEfiAtdIl BohOrdl Shadwha thd etE@eEﬂEuRreleﬁt I?de%gﬁﬁed ‘at, the
certain period of tinme. Because people have difterent

t hetmal Tie ads et £ 08T 9F t rnd Nt & | &R ,6Q1S itigegglap%ra?%ure

manual 25 change of the tenperature settings. an

mawa t i 0 [ nergy.,.For_.
| nih?aﬁcéfa%ap%fer&v%e%%d/ S /.8’%5@02‘%’00%1&6 signal

t erRak at the | gpsetati® regpi Nl 73,6 0008 p?ggclbt%‘atically
after 15 n1nu?es may feel that it is too co and

sofe: ReaRle cABY {eel d.otndii%igﬁgrhOACCo%%%qu%gt | ¥nd heuser
passenger

settings, alternatively it activates heat when the body
is cold. This automation allows drivers to concentrate on
the road and thus can reduce the risk for car crashes. It
is understood that other articles that can affect body
temperature can be controlled by the present invention
including vehicle seats.

Current vehicle climate control systems are
dramatically overpowered becéuse they are designed to
heat/cool the vehicle cabin air mass from an extremé
initial temperature to a standard temperature within a
certain period of time. Because people have different
thermal needs for comfort, there is a consistent manual
change of the temperature settings. and said manual

further increase consumption of energy. For instance, car
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changes the setting to 77 and then feels hot after 5
another 10 m nutes, and needs to manual |y change the

weebos/ppicait S agai n, and the process goes on. | RCT/US2004/005496

5

addition the needs differ for people of different
agecmpeeptersi tB sdiabset eemand 9t hes @i seaseSpedple after
mal e and femal e. Manual frequent adjusting of a
vehisCh@ngiteki Male redd €aatrot WBYtbBCLeageahekome people
consunption 20% and increase em ssions of pollutants

sugByasrear bon: miroxidg ansk . NighibeEgeAXi feshelN@assenger
pr esent | nvention provi des an automated clinate

cophkakekn ¥ Clickhendrai Lonpesat Lyh%ﬁggg%épésﬂd%e after

air 15 conditioner and vehicle seats maxi m zes

coghetheandoMndhit 2€5 iﬁﬁhuﬁﬁﬁﬁ%ﬂphhgﬁalg e hORLOVeHe set

fuel econony provided by ' the present venti on

pr : ne N, ro RNt 0 Il uta e

O PLEELS SR O R SR8 0 BB e

de [ 1SS} t Qxi Cy.f a i nc -
Qkeas! NG AESSEHN Bgogeet yBEyQiJ]flf@}% angdd %%Zg?lees w1th |

driver's confort and sa ess distracti

Wi 39, BBRUE! Ly COMIOLl R8s & CAnS naGki TRECGOML Ol -

Thermal “environment inside transportation vehicles

can be g ys ?‘%z%g[ggﬁg' %%Rh%tgﬂg L Sper %gﬁfcfé‘% hgl(ijmate
actf se an

BTT 25 site including cont nsor neasur enen

1R T el e TS e o s SBeT A obal o0BssE=:

15
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25

[ The_t epper the BTT _adjust.s any arti.cle
,opg%ggﬁfggsiﬁﬂ?hééégpg?ﬁ%ﬁ éﬂ%ﬁbe?sth§a¥%ﬁ%e¥%¥ﬁ?ﬁae and
i nsi.de t he ££1ég1i ncl uding air conditioner and

nodt 5FosdE P EfE
The present invention provides an automated climate
control in which the brain temperature controls the air
conditiéner and vehicle seats‘which maximizes comfort and
minimizes fuel consumption.~ The improved fuel economy
provided by ° the presént invention protects the
environment due to less pollﬁtants affecting the ozone
layer; improves public health by decreasing emission of
toxic fumes, and increases driver’s comfort and safety by
less distractions: with manually controlling a. car’s
climate control.
Thermal environment inside transportation vehicles
can be adjusted according to the temperature at the BTT

site‘including contact sensor measurement and non-contact

sensor measurement such as an infrared sensor or thermal
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seats, doors, w ndows, steering wheels, carpets on the

5 floor of the vehicle, and the |like. Exenplarily, the
woenp@isitsr e at the BTT site adjusts the amounPCofUS2004/005496

thernal radiation going through a wi ndow of a

vehimabe, Thet bemBIdatwends armsl gnal d43diseat bAg a@t:lcle or
sensation then the wi ndows for instance will darken

t o dereveninf tiié hedr haalt fdRAG30 ERE eF it 1181 6N ns28E the
vice versa if cold is perceived the wndow changi ng

I t 2ablihghinéIwdisty s | |cb}id‘i@1@111élpwm e he@%%tr WayeRicle
to penetrate the vehicle's cabin. Any article

t ogehtBY tdBerBodyridlacwd, t Re euirehgi tihe@f st h ak}g)%%scacfh the
be adapted to.change its tenperature to a

stheneel o5 enaf ardnifak,t hg,oceypant;s of FQ&‘%@ Lgle.

Besi des the support st ructures and therrm ng

sysbapsr&essd i pedHd e spresss ué@é’e{ﬂé U@ MR LOLma1

and adJ ust tenperature of a cabin of a transportation

vebbghgridd dSidNdenshgadat Hatady GONLAGLHieRs | 9%' 0fe BT

the 20 eyelid pocket with a tenperature sensol ca

al %@n@@ aag§§£§ﬁ Efi’d?@aéﬁ%t e temperaLyr @héﬂskzgg &JIJ'.]Sdows

cabin of the™ vehicle. Exénp ary trans ortati

velpel 63,406 LEAE,G; qhsd?rlierrpcfé H§ A & S?gg'géatthatfrom

shi ps, boats, and so un

10t h@nt?@??r‘xg? k&%%&y %1@ v?:ée' 9&!—&9 C{Jasl%.r Sis ?ﬁ%t %%\rred the

parts o Ing In conj Unct1on Wi

e@%@%gé&%@% lt{%ﬁfpﬁﬂat? g:rré:é%ﬁ‘\ﬁg Qoﬁig}g‘fglg 3a]f.low more
t
L ORAL LD BT SLLE o AR PRI AR e

an occupant Vefi

byt@‘tﬁ‘é{hgg rﬂgé %é&P’OICO{‘He%é o@ic:.n q:y of the body can be
adapted to change its temperatare to achieve thermal
15 comfort for the occupants of the vehicle.

Besides the support structures and thermal imaging
systems described in the present‘invention to monitor and .
adjust temperature of a cabin of a transportation
vehicle, it is understood that a contact lens inside the
20 eyelid pocket with a temperature sensor can also be
adapted to adjust the temperature inside the cabin of the
vehicle. Exemplary tranaportation vehicles include cars,

trucks, trains, airplanes, ships, boats, and the like.
It is also understood that the sensing system can
25 include sensors in other parts of the body working in

conjunction with the temperature sensor measuring
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the |i ke, and any nmechanismto transfer deliver, or 5
renove thermal energy can be adjusted based on a

woenp@isicsr e si gnal nmeasured at the BTT. The pPESAIS2004/005496

i nvention provides a nore energy- efficient systemto
acliegypert bereralandgotordhedmallheragiagssengests ichealnyrt ypete.
of transportation vehicle in 10 existence or being
de\mﬂemme_ﬂi Mﬁéfg}amt&m&ffréﬁnéﬁrar@i&%e e dN&ccBpint of
site or in conjunction with sensors in other parts of
the betycléi kew secudUbpnBhRdo£! +4mia et Rhvatth8A®, ang
work, or any confined area can be achi eved by

" actheat 111 t handlSahhen@abat sdi rest by QLryi-a deliver, or

5

Bl ueToot h technol ogy based on the tenperature nmeasured
at xtc_hevBTTth@rMor&mgﬁ/ Widdy e REgasPbal N¥EBLEONL, o
c

Besi des conveni ence an onfort, thi S automation

al l-ewpe @MY LRPEAY mehBGLPrASTHeharges nanual |y

done in the thernostat |eads to great energy 20

' expendrhalr eprddedts UNGRIEQEd that;aoy body o e nergy-
tenperature neasuring system can provide aut omat ed

ol et 61 60Nt [l @ A8bUSkont EFPEr AL 10f ALELELESOEN the
accordance with the principles of the present
| nypgREbersS jTheaplesente | %\ferq:%lgﬁsggftiﬂ%nuq%hicle in

nmet hods Tor reducing weight. It cl udes nonitoring

100f chemperad Ube 19 0 20021
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63 PCT/ 0 05496
during programs for "weight 9%%%C§EE§75§§%d9gé9 5890 ensor
I NG EAS! AP tﬂQdﬁTerQHtEOoEegHC%.oﬁﬁ%gf@@&gh&litl;rhSens?%s in

systemalerts "athletes on wel g 0S1 ng program

Preveot AUy LOkhe body .

Likewise, automated climate control at home, work,
or any confined area can be achieved by activating the
thermostat direcﬁly or via BlueTooth technology based on
the temperature measured at the BTT in accordance with
the present invention. Besides convenience and comfort,
this automation allows saving energy since gross changes
manually done in the thermostat leads to great energy
‘expenditure. |

It is understood that aﬁy body temperature measuring
system can provide automated climate control or adjust
temperature of articles in accordance with the principles
of the present invention.

The present invention yet includes methods for

reducing weight. It includes monitoring of temperature
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deat h by overheating. The system can nonitor

tenperature 5 of people in sauna, steam roons, spas
wanwsingieBi ke as part of wei ght reduction progCams200m/005496

order to prevent injuries and enhance results. - --,

Yeturtimyg hpasgtamse nhan Cee IR Yot ipAr bAEEBNGE increasing
besi des preserving health is achieved by providing an

10pauioneé£e rRchaabigset osLont KAl gaAhI effe t @RRIA UbBerts
and surroundi ng body tenperature based on the brain

t egpanat s eom@swé@gn@w&ﬁql&orﬁ%&ﬁmi R¥ERLLOBnt HUARALy or
bei ngs spend about one third of their lives sl eeping.

Maayachapgesvbbnboding eNMpes al QP el oflliiBY $8BRrature
Al'l. 15 of the metabolism and ‘enzymati c reactions in

stherbedypace jdepandent sothRdedual & LEYe! 208 the like as

tenperature. The adequate control of anbi ent

t eBReE aldH &MU PB&GHESL h ofn, ROd%r to prevent

r
tenperature such as during s?eeping have a key effect

on;pehabol i3 Adeduat scappient tenperature and 20
surroundi ng tenperature of objects which matches body

- tenperagyye aﬁ%ﬁ&wa@m“ e@n!l xn“gﬁ?ge%nﬁo %Lﬁeb" Rekhehance
ac (0] tic

but also to I eve inproved efficienc enzyma

reeggkagéi Leh | eads ta1t fi%vegcme%\zeaa B?ic' 'Miaq}%gs an

| nprove ne response. vari ety dev S SucC

10 25am:?1§§1%<§' ﬁgkﬂgmhm tgatéonez%tlt F eSS | ‘%%{%rﬁq;uer%nyand

artic touching the body or Tnthe vicini

boQeréQn&%%ﬁoogéggg;ﬁﬁmgg¥g9§g904&%g%ég6 agané%% brain

adapted to t ohat y I ncrease or decrease
{ SR LU 1) OO OBEEL IR ' A licion.  uman
beings spend about one third of their lives sleeping.
Many changes in body temperature occur during sleep. All
15 of the metabolism and enzymatic reactions in the body are
dependent on adequate level of temperature. The adequate
control of ambient temperature which matches the needs of
'body temperature such as during sleeping have a key
effect on metaboiism. Adequate ambient temperature and
20 surrounding tempe:ature of objects which matches body
temperature allow not only for people to sleep better,
but also 'to achieve improved efficiency of enzymatic
reactions which 1leads to improved mental abiliﬁy and
improved immune reséonse. A variety of devices such as

25 Dblankets, clothing, hats, mattress, pillows, or any

article touching the body or in the vicinity of the body
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signal fromthe present invention. The body naturally

becones cooler during the night 5 and nmany people
woaves/mess | ess sl eep and turn continuously i nPOBMIS2004/005496

because of that tenperature effect. Since the tossing

andahurié NGARELHES B ivehHal a4yl DY eFRBLASeansk WRerease
person i s not awake, said person cannot change the

st iceperatiehe ast d0Id iA%HaNEs hBESLBSINEJ AWP temperature
tenperature 10 or increasing tenperature of an

el gebhht biankeate pHR8enPl eseMridivention automatically
changes the anbient tenperature or tenperature of

articl eghéobBBY CRatheal 1 £MPEEGLY EcCRAS @firiddethe night
person. This is particularly wuseful for i1nfants,

sel dagl Mangi ?@@ﬁi&%awlire%tg:bégr gfée°p 2 hﬁtﬁ{]nf Sc@n%‘iﬂﬁgusly

and a variety of other conditions, since

popyl atd OnpRaguseduged- ReUr QURRLELFE&SPORSEEL . CANQLSthe
in body tenperature, and said popul ation could suffer

MOEesduhl NAnkiheurh@hy . chayesi aer §.§1§Sgu££\§/iﬁ{ Ofiovements and

conpl i cati ons besi deS decreased producti y due to

sl egR %@I@%ﬁr '1\éa|tﬂcQ:n aBGor di ngd y?elqkﬁi t emperat Uﬁ&aié the

an el éctrical bl'anket or 'the anblent tenperature

n _ anket o! e
adiustee: e&&mg%]!e féiéT#gg@]rg&ecqmg%l\gﬁ '}obnetempﬁgature

tenperature at n | ow tenperature at

10 B_Tgri Sirgﬁcte%giﬁ egé/érﬁﬂ'éefa]tﬁp.gar% ugnOfe ltel?z% é:g Q;’ g&{%{g{éta The

wireless or w signal is 25 transmtt

o bEELEL D LAGLRRRE, | RUGIATCINNLS, xSk LR CREsenc
L5190 BT HIUELR S saren o
temperature needs of the person. This is particularly
usefl;ll for infants, elderly, diabetics, neufo—disorders,

15 Theart disease, and a variety of other coﬁditions,v since
this population has reduced neurogenic response to
changes in body temperature, and said population could
suffer more during the night, have increased risk of
complications besides decreased productivity due to sleep

20 deprivation. Accordingly, the ter;lperature of an
electrical blanket or the ambient temperature is adjusted
automatically in accordance with the temperature at the
BTT. When‘ low temperature at the BTT is detected by ‘the
apparatus of the invention a wireless or wired signal is

25 transmitted to the article to increase its temperature,

and in the case of an electrical blanket or heating
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The invention al so provides devices and nethods to be
used with bio feedback activities. A brain 5

woenp@isitcsr e signal fromthe sensor at the BTTPETHUS2004/005496

5

produces a feedback signal as an audio tone or visua
di spbaymi ndtrnat | teiiMetat Yge aRdomatsRid18S, OfadiRResd to
or - colors identify if the brain tenperature is
I NgeeasktAgmotd asder. frequency and red) or decreasing
(I ower frequency 10 and blue) . The display devices
can be ¢paneaiedcb¥nWal8s ploidss SEPPArds SARMChEERds to
hol di ng the sensor at the BTT site. Head cooling does
NobheChang® bridvh t ePRSr Ak @aci™ M &8 1l itarya  prain
firefighters, construction workers 15 and others are
at cehpkrotuheatsideke despi tgpourihng,cold waler g@h gite
their head or using a fan. Medically speaking that is
a gangeroys oSi tld L because ééﬂeaﬁoghﬁdfi‘ae' Mk 5EN$8Gual
inthe head is interpreted. as Internal cooling and
t hg; si-cahgactf Vid Ve d ' [ , Wwhen in real

%legy {7 Cé t¥hd téﬁbéy@t%%? %ﬁﬁ a &?ﬁﬁ%%égﬁdﬁgﬁes or

the 20 brain remains at risk er mal anage

» angolB?ét %L(i%ﬁlfgf.yqil'fertﬂgedbfﬂn Cgétlnég%?ré _eh_gt e.\.?;ﬁ%gasiné
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tenperature di sturbances concern response timre.

el
rqienspas éré%g%i‘gé% FOYERY E?SBQ%‘IZ%%%;%Q[ :{;E%g{eg—: treayency

changes t han enperature (In

meaayr g uEP.r%ﬁéUHE§§H§QS§£ﬁf%%°%Q%9%%'c%9%e8£2§rﬁ%ywires

|nterna§ nechanr sns ernal “measur emnen

52t¥\0t%%05$uopﬁ]n]ﬁ3 {’ GllYe22040999496  yLndicat e stable g
tenperature I'e thecbralnterrpe at’ure ~ remai ns
outside safe levels, with risk of induced damage '

Head cooling does not change brain temperature.
Athletes, military, firefighters, construction workers
and others are at risk of heatstroke despite pouring cold
water on their head or using a fan. Medically speaking‘
that is a dangerous situa;ian because the cool feeling
sensed in the head is interpreted as internal cooling and

the physical activity is maintained, when in reality the

brain remains at risk of thermal induced damage and
heatstroke. Other medical challenges related to
temperature disturbances concern response time. The

brain has a slower recovery response to temperature

changes than core temperature (internal temperature
measured in rectum, bladder, esophagus, and other
internal mechanisms). Thus, internal measurement may
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to cerebral tissue, either due to hypotherma or
hypertherm a. The only nedically acceptable way to 5

wonreosansicger ebral ti ssue danmage due to tenper aPATAIS2004/005496
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di sturbances is by continuous nonitoring brain

t eAREL a4tk € s8SbPE OvefBEryutdiewpi BSephe | BY@RhI @RmplREture
present invention utilizes a plurality of active or

PasahyenseHsOs sid NEOFPOT AtAd i RiSUPReLk Sfr Ueliueed Hahage
10 accessing a physiologic tunnel for neasuring

bi @Logieakppai amet gLge Th@i@ﬂ&éen&uénV§8t!%9pothermia or
preferabiy includes all functions in a miniature

sepl 5onEELf s Chidhe vm's&l@, ASyeflca1h Pl egeegg]éasié CUly  to

i ncof porates sensor, processing and” transmtting

un| F%‘égﬂg CORLEQLL L reublse 1aapddl tignal %Bbocgeﬁﬁgéturet

In tenperature neasurenent and nass scree

f ; t t i . , i \
agglﬁ%ﬁﬁ% enper atyir e %ﬁlg%gagces_m@%z%&aﬁsf M @rain

a) conprising a radi ation

de*t%fﬁ;:;éh@at&?é & r;r:;rl%fv%ESdb Stgk@eg?é%sg%Qeﬁﬂyéc’ﬁ@{]onmi ch

conprrses a ther i magin acquiring a_

ther ml o Bge. ofp d e 20di0f Lhey BEL THBLEs ey of active

a
Ther noScan e present 1Tnventron ha

teuReLalurs. A0ch A% oML acELan N2 LA, LA JULAOLLO0 s,

tenperature a nd w t hout e possi bil
ofacthesﬂgasgr%gggaﬁﬁo be ganigglgtedﬁ%g artifiiyaho ical
25°FRPT OB o8, 5805/ 015163 PCt/ 052004/ 68544509
The BIT Jher mzcan, defeets tOg brain lempenatute,and, ,ig
pr 8VI args an | mage correspondl ng ?O Lﬁe gf ea Oor an
In%ggcgbgﬁslyglgd%%nigghggr%é%f%%hductor chip, which as an
integrated circuit, incorporates sensor, processing and
transmitting units and control circuits.

Additional - embodiments include’ temperature
measurement and mass screening for fever and temperature
disturbances (hyperthermia and hypothermia) comprising a
body radiation detector, herein referred as a BTT
ThermoScan, which comprises a thermal imaging system
acquiring a thermal image of the end of the BTT. The BTT
ThermoScan of the present invention has sufficient
temperature and isotherm discrimination for monitoring
temperature at all tdimes and without the possibility of

the measurement to be manipulated by artificial

influences.
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The BTT ThernboScan conprises a canera that converts 5

thermal radiation into a video i nage that can be
wdi2e@llayesl on a screen,, such as the inages SeeqarTius2004/005496

FIGS. |A 13, 3A 4A 5A, .5C 7A 7B, BA, 83, 9A and

9B (f orThe arTelitsrmosSand Aesécps efied ablaid empe@geure and

seen in FIG 1B. The radiant energy enmtted fromthe

bogyoanded hanBEhageeacorsipendehgcted @nd simdedea or an
within the visible range. Human skin at the BTT site

hasmagdi gk e nirgsudebythe BTN 448 St ef an- Bol t zman
formula) in the infrared range, nearly equal to a

bl ack bogly. sy vikieandImee mppeaBkes Wakki-A9+hY¥taBdnverts
"l ooking at the BTT ThernoScan lens is 15 captured and

5a eHst@dN zeghSofdiear € iintoadapt @dqbg digRLaY +Ba€0! £4£d pe
plot of isothermi |ines, as the-software used to

acgybpeafdie dibgesefedt G sl i £ WL EN; Y POLM 8t n 9P1gs .-
degrees Fahrenheit is seen as yellow. For detection

of 35, SARS the- 430f bwar e'c, i saadapt edat 0 gl sSAYL I o (for
yel low any 20 point in the BfT area abové 100 degrees

Fapreqpheiy "é&af%sgthepbé%élrgwlgoicﬁé- PREAr SO0 therra. 1.

screen, the software’is adapted to provide an

| aumga{é&igltareme%?@t emi « ThgT £ QF eche\’\,‘ivl%lr& ’aﬁdBEtf&EgBTT area

Tenper at ure Tunnel "area appears as yellow on

1oscgse@e%@cﬁ% anLm "aﬁg&&i&/ 2 « % bgggﬂﬁgfﬁ |25

that any col or sche can be use I nstance, the

"thres 4 elper ature .di.S yed red.

54 WO 2005/ 015163 &%5%52%6%4%3 R TRty

7Aéﬁ‘”‘éhé5’St%cﬁa%—%gﬁlckﬁ&ge_f%éﬁ{ﬁiéﬁ'f@ S'Mer &; ReLIolgred. e,

and denonstrated the stability of thermal emssion In

t.hﬁegz-:rﬂ_y aL&ia1 Thg colygh ghal ﬂ>§<§‘§9e A video image of people

walking by and looking at the BTT ThermoScan lens is

15 captured and a customized software ié adapted to display

a colored plot of isotherm lines, as the software used to

acquire the image of FIG. 1B in which any point at 99
degrees Fahrenheit is seen as yellow. For dgtetction of .
SARS the software’ is adapted. to display in vyellow any
20 point in the BTT area above 100 degrees Fahrenheit. When
the yellow color appears on the screen, the software 1is
adapted to provide an automatic alarm system. Therefore
when the Brain Temperature Tunnel area appears as yellow
on the screen the al.arm is activated. It is understood

25 that any color scheme can be used. For instance, the

threshold temperature can be displayed as red color.
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consi sted of continuous capturing thermal infrared

images 5 while a subject is exposed to cold including
woéaaisrngsa3 cold air generator (eg., air" condi PCOUSR004/005496

and fans), drinking cold liquids, body imrersion in

col d yateLyoaRd iSPrayég ajxohald ome he =Rid. dbedpenge
artificial neans wused to artificially change the body

L ALHEE Lbee 10-Fadhdll anal Herbhberd¥dd arten stability
Fgﬁg?%@%ﬂfntact?;%%d can be seen as the bright white

spot.s dn-the BLEiahean ©QRt BafY arkd .t ale, ddl€ famalenge
gradually becane darker indicating cooling of the

face.duri;ng.t RoRUH he. tht&aVBi M&'maées
&gpféF%Fgcgfcgﬁ%g¥ed toq?%guggcg TRG '%A, but 15

%q%gﬁ%ZQXFﬁQQQQQS' %%@eﬁhﬁrﬁéoiédﬁﬁkl@ﬂiﬁﬁ offatheg a

addition"to cold chall enges, hot

chal | enges : ored. in:oF ‘@ 4 if i ghal | ),
i 3T‘Jea g rb0§§§e¥§€&f (E% QJaP deindi® 1dht fans

emper atdré and i ncl uded exerci se,

P opl e_n\g tc%l%uq_q%?gséggé%g%@rm efn &rPh@ter, and

ingestien, cigarette sno g and body inmersion in
hot water._Jn .alJ S perdJen dhe BELar eme
RS STRRTET bg{l %Eg (rasé{%'niﬂng o;t%t he tace had a

change of te rature r i skj t
ngted ntér nﬁFtn‘gfja(f]haLﬁtlé’npgi;‘Jﬂa?%r e@l %ﬂ%% in SeQiE:é((nge Z%e

é%#f%?}gra%tﬁ? C@frplae}ee Yo d LSy e%ﬁtjeiqltfa{c‘%m tH can be

; he ‘exception of the end of the BTT.

55 WD 2005/ 015163 PCT/.US2004/ 005496, . TReTCULEENt contrar
t 88Pm P DGy ?“%ﬂbgﬁng ﬁ%ﬁ&gfgﬁsghSog?Fives and oY

RN Tt R
cooling of the face‘during the exposure to cold. FIG. 7B
shows a darker face compared to the face in FIG. 7A,‘but
without any change in the thermal radiation from the BTT
area. |

In addition to cold challenges, hot challenges was
performed. in order to artificially increase body
temperature and included - exercise, people with sunburn,
facing a heater, élcohol ingestion, cigarette smoking and
body immersion in hot water. In all of those experiments
the BTT area remained stable, but the remaining of the.
face haa a .change of temperature reflecting skin
temperature, not internal brain.femperature. As seen in

FIGs. 2A to 2C the brain is completely insulated from the

environment, with the exception of the end of the BTT.
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[ [ [ [ ineffective. 5
meki ng the devices in the prior art ine
There?ore, the present invention provides a system and

worbismdstehat el i m nates or reduces both fal se RegaiSzone®805496
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and fal se positives when using thermal inmaging
deﬁéetpunreBVStéﬂHhOﬂM@@yWH§gfHéV@p@%écéﬁ%ﬁ”%%fg@1p031tlves

achi eved including 10 nmass screening

sceeénsagedne hy@ﬁitﬁgwgﬂd§pea a@tghe%3§ﬁggtt?§ g@dcgstoms
a sports event (e.g., marathon) screeni ng

l_so
hypesherfoira Qrinkiper tdaeemA dodlo1Md,l t &F Y. Ipersonnearettel
agmto sel ect the oge best fit physio %@gﬁt foF:

hakng anghany detdess t epper i yr e X glstu bancef% Eive.
gﬁy cﬁﬁﬁltlon Yn whi ch a BTT T erﬁogcan pBeLtective.

f
MEhatd ke Onendapkbssh@r ;3PpLL £a1 1 90 o S'Sts st a
Lreventloéaof a ?errorls% attaé%{bg terT ofi stystem an

Severe
etdimg | pheet edimibbe g gis FALE- g A{{nge VeI ves
%cute Respi ratory Syndrone) é dece:rbv

t herdrofeet avekst gete fev
eﬁrl ng ﬁzpc%:%un;(’r%y tar%etﬁ%gg gﬁer?‘% rb‘P‘?%%ng ateRaEion
S@@&u@m@ d potentially beconme a high‘terrorist threat

because it cannot be destroyed By be;ng naturally 25
eat e A I d weapon of mass
SEStru?ﬁpgnaﬁﬁggﬂcaﬁﬁggggg aT'F n°RAt 8§ edpigvedysigduding

05/ 015163 PCT/ US2004/ 005496
g?bg%gﬁﬁﬁ%?%%%heans %%V%%(rorﬁanéﬁﬁ Jer th@ershesmianin

f. spreadin the |nfect|on in the
wgﬁtgé%hgﬁgﬁﬁ? %31% %fltdh%gﬁrar TS BNy Sy - deAT@ hon) |

C@@r@@ning for hypothermia or hyperthermia for military
rersonnel so as to select the one best fit
physiologically for battle, and any other temperature

disturbance in any condition in which a BTT ThermoScan

can be installed.

One particular application consists of.prevention of
a terrorist attack by a terrorist getting infected with a
disease (e.g., SARS - Severe Acute Reepiratory Syndrome)
and deceiving thermometers ‘Lo avert detection of fever
when entering the country target for the terrorisF
attack. h

SARS could potentially become a high terrorist
threat because it cannot be destroyed. By being naturally
created, SARS could become a weapon of mass destruction

that cannot be eliminated despite use of military force
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decei ved and current devices woul d neasure norral 5ans
tenperature when indeed fever is present. Sinple ne

woamsmeswsed by a terrorist, such as washi ng t ReTrSt@aee05496

' ' [ [ I d water
with cold water or ice or by inmersion in co ,
to Om&iﬂﬂilﬁnakecan‘}éa@l%Vh%gt%ﬁc!r%r#r : cgrr% gﬁgt%taui%ﬁgg{%ection
measuring fever includin s "
; r Ls._TIh her mal_.physi ol ogy o
he oy, e LU B Y e
prcounary, cmitibe cyrmaipul aied. and the neaéérene

‘perfornmed can give a fal sé hegatiie FOF fEF&rCeA can  be

Wi SA| d gasily spread the 15,
0 seasc by many veysr HC| Ul e Tha UPAR | J2B5E Shaknegnal

s havdscatiiid ok, onegudal iy Dasls on g mmes ccale by

i time in confined envi
SPenng a government

heat nger t,, Y. store, , '
LuiId?ﬁg,@Sgﬁdgg{her§%8%§£%§'c&HFgmﬁﬁﬂWqﬁP%M&eﬁhqyr face

vk Lns.. Al of those people infected do .
g(?tlﬁﬁ]gt\?vjltzﬁe‘@&@gla%grnh?Ctehgrdggeég‘@e’éﬁ BtHr el st to

 SARS: it - L - , friends and
ot ot & 218 ELE GTEOE I S8 PUAFeok e othed stos cmheng ing
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ot hers, who subsequen . -
i : - ' a nedi cal standpoint,
P xAR-ePLdem,g; 3 t%;rlr%g‘é ;&%}W hdVesipgeasystatie and
intentional spread © . h t he
' ff s.. Peopl e ~ not know ng they have
3%@*“@‘“59%& t%%éatﬁ%?ﬁ iaPhY%ileyz [ H51B6dy, as it
I Ssease nm . ;
ne checks or peopl e not
PCE US2004/005426 Lor, raut ¥he oPTemt | met chewks. be
feeling good may go bk sp¥ta §0E>y@ I t hen
» ' to the hospital can e
PAkhephaa0d QLACT & COL £ a -
acqui?e? e di'dease® AdifPEREgment performed can give a
false negative for fever.

A terrorist with SARS could easily spread the
disease by many ways including individually by shaking
hands with clerks on a daily basis on a mass scale by
spending time in confined eﬁvironments such as movie
theater, a concert, grocery store, a 4goverIA1ment‘: building,
and others, or by contaminating water or drinking
fountains. All of those people infected do not know they
‘caught the disease and start to spread SARS to. family
members, co-workers, friends and others, who subsequently
will infect others, leading to an epidemic situation.

From a medical' standpoint, intentional spread of

SARS can have immeasurable devastating effects. People

not knowing they have the disease may go to a hospital
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patients, who are debilitated, can easily acquire

SARS. 5 Spread of SARS in a hospital environnent can
woeoosteviast at i ng and the hospital nay need to BOWNUS2004/005496

down, Therefore, one person with SARS can lead to the

shfordewiting ahydied e esRblal no€onst dekd ghddaday go to a
people infected wth the disease may go to different

hospisbatsl Ferenalurldehespikal srepibftgeting@onrtasi-sateding
and woul d have to be partially or conpletely shut

dowa. chid sneowi€hicheke then Beaghife Cahe WSLBFLOf rdmitted
whol e area, and patients would have to be transported

to Eﬁﬁ:ﬂ@ﬁtgos PhbalaSe H2381PAEEENt SanMRYshHAYE RGUYLEESaRS .
SARS as well as per petuating.the 15 transni ssion

s5cy@heend! f olehi SaRg dane ian sppfiahiar @a%iB¥ Aent can  be
concerted terrorist effort, rmuch of the heaPt care

Sy sleaLeLt 8nGOWMd ¥ cheul b he rehoked, t}%?dgﬁﬁcgstme eS8Swn.

doctors and nurses coul d bécone i nfec ARS

Whitg e weuL d ML thers Gr iwlrarahesmg beali sare &g}%@tb&m

shortage 20 of personnel. The key to prevent

calasi{ g CHaRIR Ol Gl UEES AIACKLSe tnfected

prepar edness. The "apparatus an hods o

Present tih%v%tgeg@ecgggfgoe% ARz and . mgq;tagg_, seyeral

mani pul ated by arti means. acenent -0

IOEg;ﬂggP?&gP§c%u9.tit & pgc?rﬁ:eiﬂlﬁa@\égntér?&] %Euigehave to be

ports and airports of a couniry can prevent

thﬁaféﬁay%Zggwc%ﬁ\g%ééﬁggéW096%&95%395 Bohia! BhBke the
mani pulation of t te rat ur e neasur enen and a
PO, LR ks A LT oL e EREE houne
have to be transported to other hospitals. Those patients
may have acquired SARS as well as perpetuating the
15 transmission cycle.. If this is done in several éreéslbf a
concerted terrorist Jeffort, ‘much of the health care
system of a country could be choked, besides countless
doctors and nurses could become infected with SARS which
would further cripple the health care system by shortage
' 20 of pgrsonnel. | \

The key to prevent the catastrophic effects of a
terrorist attack is preparedness. The apparatus and
methods of the present invention can detect SARS and
cannot be manipulaﬁed by artificial means. Placement of

25, the BTT ThermoScan of the present invention at the

borders, ports and airports of a country can prevent the
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ci rcunst ances the presence of SARS and ot her diseases

5 associated with fever. In addition, mass screening
woho@thseses coul d be perfornmed with a BTT ThecmwSe@m005496

installed at the finish line. An alert is activated

forranyiaidl eenwhaletossesr t g f itenpBrht@ee Wrdddsdrement
hi gh 1 evel of hypertherm a. 10 Therefore i mmedi ate

caeadcay hedlglyiver edrabl og NG @k .t henbesdyddnni 6@l the
outconme since any delay in identifying hypertherma

- codkdsbeadi Aventient Hanokeean gf§ veh geatdimeth@ndBlilder any
ThernoScan is adapted to view at |east a portion of

the i Bllng¢ HaceSTERINGIMRIGRR A8 €ghRst RBADT 8iRedS giseases
tenperature and provides an. image corresponding to or

st hatsbhgd udes,tdie Bl Larea. Despite athletes pouring
wat er on their head, the BTT. ThernoScan precisely

detect syt RagiRebAR! iRl UscAledile DOFY fy1debectifiia be
the tenperature at the BTT. 20 Ténperature

i SLUEDARGES SUShaABTBYREELNBLOLA andea YROLIET Dha §30isn

i npai r nmental and physical ftunction of any worker. o

Dr i S apd_pLlotsl Lcyl cap,,h duced

PrL{SE AL, 52, RALLLEH 2hrC Ry PO SLECHES prosscs
IJ.E Sr%%ia.

temper af Ll £ trﬁi a&aatebaaﬁgﬁ- Jh%ig T IE-%?E%:?” el

nmounted in e visor of a vehicle or plane to
1055 ier 55087 O18iEaTMS, S5 0RPBodibet LEr g LA o
th%ﬁgakeggagfiﬁié%f\?\%&TJomoef sti%gedrain\l}/ferdeqray. @.Inl qtdte%gggying
provi di ng an aiter enever a disturbance’i s noti ceaq.
lth&/gef‘lmeex[rf?itaoocdoutll?iatlegﬁytg,hﬁégt?sltriorkaegiarﬁ% 2 Setne@eath. The
BTT ThermoScan is adapted to view at least a portion of
the BTT area. BTT ThermoScan detects the -brain
15 temperature and 4provides an. image corresponding to or
that includes the BTT area. Despite athletes pouring
water on theAir head, the BTT ThermoScan precisely detects
the thermal status of the body by detelcting the
temperature at the BTT; |
20 | ~ Temperature di’stgrbances such as hyperthefmia and
hypothermia can impair mental and physical function of
any worker. Drivers and pilots in particular can have
reduced performance and risk of accidents when affected
by temperat;ure disturbances. The BTT ThermoScaﬁ can be

25 mounted in the visor of a vehicle or plane to monitor

body temperature with the camera of the BTT ThermoScan
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can be nmounted in a vehicle or airplane to nonitor

body 5 tenperature and alert drivers and pilots. The
wadosMhersoScan al so i ncl udes nonitoring mMass PCT/US2004/005496

screening of children and people at risk during flu

seaspBurid hat heeshant agpaef Jwregs apradronieddriver or
screening can greatly enhance the delivery of health

cape1dl badt RR-nesngn Reeth o MephahStdident watkipg by is
the infrared canera is identified as having a

t epperakbal ert i $tuHRARES ke LHat iﬁg’ £ Do L0 RGN f"é‘,l_ystem

digital. canera is, activated and takes a pictdre o

theast wdeRluntbe iRi 6f WeRicad B gABLhEHet Oot gsn§9890£ody
nurse that can 15 identify the student-in need of care

501 raberRt i £21dna RY erUSERG, SLOT LM diigbtal pictures.

Hospitals, factories, hones, or any |ocation that .can

benefi t pf& ORaut oL etk JRSS 9L, | ndj M dual Iﬁ&{lﬁ'ﬁﬂ:llr}l% mass

of tenperature disturbances can use the thernm

!wegg@gniggpl {wpa&lw&r&p agaor = WoLh Lhe prasent, ey

invention.” It is understood that ‘an apparatus ~— - T

aroane G mhehe Phe BRPEECaf bhbhEgy ¢ B08lke

d L0j ng. ] f gl obi n. . Th

nerag ShT P BT L B PRRE oH ) ot ) 'f%atheﬁﬁsh caze

' f i ongl b t 556 nm

10,058 aatn ﬁ?ﬁﬁ% tlﬁgePe?éc?’eh%%”%ay_v%“?%égf OYETEFE BV the

P 4 . N . Lre a

PharORe eht OPTGRT e NSV “Sotine Mot Ramoyl SEPREZasure

ect or determ nes
Bl fl.ow can, be evaluated by know ng the_anpu . :
i ERE AT et GRETHe R grapstt fhal “affPeel canera

is. activated and takes a pictureA of the student. The

picture can be emailed to the school nurse that can
15 identify the student - in need of Eare or automatically by

using stored digital pictures. |

Hospitals, factories, homes, or any location that
can benefit from automated mass or individual screening
of temperature disturbances can use the thermal imaging

20 apparatus in accordance with the present_invention.'

It is understood that an apparatus comprised of a
radiation source emifting é wavelength around 556 nm at
the BTT site can be used for determining. ~the
concentration of hemoglobin. The hemoglobin present in

25 the red blood cells at the terminal end of the BTT

strongly absorbs the 556 nm wavelength and the reflected
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anount of the thermal 'radiation indicating higher
-blood 5 flow in accordance to a mathemati cal nodel .

weasistoiswed ng of contact sensors, non-contact sSeasmiss04/005496

and thermal imaging canmera are facilitated by externa

vi sRBiet borat g izspechy tehatphsaypdbeepreseieteti@nes the
cerebral venous bl ood can be seen under the skin in

t hameOnt medi ahemwegitdian.ar BrosexE1be tdih CBEN&vAfualthe by
eye. Therefore a nethod for neasuring tenperature

| nhodesg t rbe sdmepintof witlsuahbymdet acldingibhe MHE Righer

bl ui sh color of the skin at the BTT area and

posinoumni nf the skrsmaloRadiatdsh ag8Atcd ©iddenhMs 0b100d
bl ui sh area. For subjects of 15 darker skin, a

5 di Stowctn weedorabute o dinffeaReecski foadeXture. in

10
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25

the BTT area next to the nedial corner of the eye can

be usedr@si tilveingf OECBERLIOE FBMARYLMRRNN cFHELPEESEM ors ,
i nvention .includes devices for collecting therma

r aghhét thBrhaDMidaBidg SichRerdewreessfOn 1 +20 R0 55}} : ORLDGha1

tenperature sensitive devices' to receive thermal o
raci @tnion f4mdhie B-EEEF&:{:Q apHadeviees KO present. The
converting said thermal radiation into the brain

t er@edtall erenbi® 108N ahNHRNtdRR 3R PRV n .ié'x the
nmet hods for determning brain tenperature wth sai

mehdidsl 22ahBRAUdidiGat hest RS, Ok peol Logtd ng tehe . eye.
thermal emission fromthe BTT 'site, producing a

Sigde (Gl @SRARELA0FEL nbl MR Q@m?é?gt@&f? ir%cld.ldes the
PCT/ US2004/ 005496 the thernal m ssion colTl ect ed,

préife%gsclbf‘gvﬁgﬁaf‘iy_gnéét@é@tnd' gﬁﬂgetgﬁ SD?LHRS aturg,. of

| evel. The invention also 7 ncludes devices an ,

medRods 10 tPEaResTPOSELd %mdn%o%fitioning the sensor on or
adjacent to the blue or bluish area. For subjects of
darker skin, a distinctiv'e. feature of difference skin
texture in the BTT area next to the medial corner of the
eye can be‘used‘ -as the referen{ce for measurement.

The present invention .includes devices for
;:ollecting thermal radiation from a BTT site, devices for
positioning temperature sensitive devices to receive
thermal radiation from the BTT site and dgvices for
converting said thermal radiation into the brain
temperature. The present invention élso provides:methods
for dete_rmining brain .temperature with said methods

including the steps of collecting the thermal emission

from the BTT site, producing a signal corresponding to
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the tenperature sensor in a stable position at the BTT
5 site. It is also an object of the present invention

woOaoospnses de support structures adapted to posPCTMIS2@4/005496

sensor on the end of a tunnel on the skin to neasure
bi 6hegFbarmapaemhetiors colletteds proedy<eitly ahet B&gnal and

‘present invention to provide apparatus and nethods to

measpeet brai nthenpesmteoneurencledéng patchesivention also
adhesives strips, elastic devices, clips and the like
comtaindeg sensoes posi tieamedsOrfcx PRYSIO| PEECtioning of
tunnel. 15 It is an object of the present invention to

pr bie déempppatatessansonei Hods JtabTeaAIHE AbAl Bt the BTT
tenperature including thermal inmaging systens

5comiening infrared sensors sensing infrared

radiation fromthe BTT. It is an object of the present
invention te pled den 2Bj&aH t bPUDRS & YR BSB8fention to
equi pped wi th nedial canthal pads containing sensors
postévidedsapparphystedagies tapled Ao PBASUWINE sensor
bi ol ogi cal parameters It is another object ' of the
presethe | GYENSE 08 t@andl OH AN iREhods ;ande biological
apparatus for neasuring at |east 25 one of brain

t eppesmdides. chem cal function and physical function.
62 WD 2005/ 015163 PCT/ US2004/ 005496 1t is yet an

10 obj ect of tdead dton et @ pRr ?szie_@%népl.@ﬁ(féﬁt‘% 4 had %Jf"csvide

15

20

25

on both adults and children.. I's al so an obj ect
t hgppdeaild Orardd® RIAHHE to measure brain temperature

including patches, adﬁesives strips, elastic devices,
clips and 'the like containing sensors positioned on a
physiologic tunnel.

It is an object of the present invention to provide
gpparatus and methods to measure brain temperature
including thermal imaging systems containing infrared
sensors sensing infrared radiation from fhe BTT.

It ;s én object of the present invention to provide
mulﬁipurpose eyeglasses equippéd with medial canthal pads
containing sensors positioned on a physiologic tunnel for
measuring bioiogical parametefs

It is another object of the present invention to
provide new methods and apparatus for measuring at least
one of brain temperature, chemical function and physical

function.
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apparatus that report the signal, produced at the

t unnel 5 by at |east one ; _
; . of wired c
woepmrnswg devi ces, onnection to

devices . and-local reporting by audio,

_ ( _ vi sual or
tS 3;}0 %tlr ? l%;a;/}b%?a Fggcgbljt@%_tbyof viheatimrentioor gor apedvi@e
. . . is yet another object of the

a r egentslgw@tﬁc&n_ohoboglg AWsdandppat aduen t hat

R ﬂ"}\%‘ér er %o avoi d dehydration or overhydrati allow
(water intoxcati RS ectoops
Nt oy Gat Lonkpjbtei $f aHdr thesnoiyrect d
presg%tl1nve6%|on to Jprovide met hods gﬁg}apnggfﬁge °

that al |l ows athletes and E6d
$gAAl sSppaatheéd pan
SPREFBLYE }éﬁ‘ ir g‘gr Gr TANce gnd %g saf et )p/)a ffhlbg t;/lgtnel

an obj.ect of th - .

£ S PLESEDN cdrheRRE bANEHO
%&focgfﬁléq’ pGETt | onedISsencsors on a FEnEZﬁm\//\ihﬁhw
YERRIEER | gﬁgﬁﬁﬁ’s%&% Og‘oa_t PLSSasi T idegicpeacinde lawhl
wor Ker s h o gbgry ;rlgg trai ning and 20 combat

; : i L4 t il d ]
St I O 6, e, e o
Samaiesn ppcorsorarey TherE Sersatetycanc confort in
vehi ¢l e Seatﬁcont IPg aut ted climte control and
of t e okt uffdn a§‘°55 eF bgﬁqelg%x.% f)rlzl')t.éh%r"é%%ﬁtt geApenat o eco
PCT/USZOO4/OO5296 |thFS ; Ig;f. ° fV\D 2005/ 015163
! . e _
prRVveEs onaPRRH oA de" 1Rt hodls andCga][i)egar‘{'ifjfgIig(l;rsepc{r ﬁ??dﬂ;c?v%;d

Saiggﬂggg*gr;&é Sﬂvg% }engail(‘? Jgorga E@{a{j{%\rﬁeggegxié@t 149l 0ogi cal
i nventi on fo prov'lhde N . Ject of .the , ,

Tt is a rfurther object of the present invention to
pfovide methods and apparatus that allows athletes . and '
‘sporté participants Eto increase their performéhce and
gafety. |

It is yet an object of the present invention to
provide support structure positioned sensors on a tunnel
which can be worn at leasf by one of athletes during
practice and competition, military during training and
combat, ‘workers during labor and .the general public
during regular activities.

Tt is another object of the present invention to
increasé safety ~and comfort in vehicles by providing

automated climate control and vehicle gseat control based

on the core tempefature of the occupants of the vehicle.
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5 met hods and apparatus to preserve skin health,
reduce risk of winkles and reduce the risk of skin
woams@isitey preventing sun damage by thernmal radralSz@m005496
and alerting the wearer when the tenperature has
reacheditceis aam obiw@shad dshe Ifkddenits ialeataonobpeptovide
of the invention to provide nethods and apparatus for
acheeNodyy sodt apphegtwei gt d@assobasedebtnfedevbasetased
wei ght | oss approach. It is also an object of the

I NngeNtheMdvelprodvictie bieldpdsiapdrappaeat dsadrarl ert
athletes in a weight 15 | osing program based on

| ncr easigibodyndeiEper Bt tOF RHBVEHvdnbidhY ¥ provide
death by overheating. It is also an object of. the

51 NMePkd@ badprapddecuiet fwds raBdradpaiadhusnddmain al kedice
monitoring fever and. spikes of tenperature. 20 It is

al 0sRNoebjeehk0Est had FeaAtEORKEO ALRVidHE $kifleyif®r by
for famly planning by detecting tine of ovulation.

| t pr&vénd iHd NElin ObhREEe Oby t BReHAYENLEQNaE fodT ONE U81erting
_methods and apparatus for the delivery of nedications

i NehdS AL dansen £he t hangiegaalrar ogiiced afchhe certain
tunnel . 64 WD 2005/ 015163 PCT/ US2004/ 005496 It' is:
yethadsighigct of the invention to provide nethods and
apparatus that enhance occupational safety by

1o continuad |y smMnidord Ngoph okogheal yRar afRLR:Sn 1o | Srovide
al so an object of the invention to provide an 5
ar?ﬁé%&d@f ARNUEBGE HIE1 M EBr 8 RENSHAYGAPPS IS ed  weight

loss based on heaﬁ—based weight loss approach.

It 1s also aﬁ object of the invention to 'provide
methods and apparatus to alert athletes in a -weight

15 losing programk based on increasiné body temperature to
prevent injury or death by overheating.

It is also an object ‘of . the invention to provide
methods and apparatus that allow monitbring fever and
spikes of temperature.

20 It is also an object of the invention to provide a
device for family planning by detecting time of
ovulation.

- It is a further object of the invention to provide ‘
methods and apparatus for the delivery of medications in

25 accordance with the signal produced at the tunnel.
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posi tioned on a tunnel for nonitoring biologica
paraneters that can be fitted or nounted in at |east

wonaeos/efics he frame of eyegl asses, the nose padBCOfUS2004/005496

eyegl asses, the structure of a head nounted gear and

cl ot hi ngt I Thet i awerndhjmrtal sp freat uiBsrddiansntd t pgvide
the signal fromthe support structure .to act on at

| easthode afd axEGSE efuicpPBRALncH kOSupafIdnkl gad@kty by
protective clothing, footwear and nedi cal devices. It

| s cpatianabby eciniabrihe bivEsjil barphevids. 15

support structures that transmt the signal produced

at thertupsedlé® it esithadd oRheOtikRln®i8hCkSCprovide an
machi nes for keeping proper hydration and preventing

St eapeiatar e ofdi shanibpeaseOf whenuser. Léndsnyetl apparatus

anot her object of the invention to provide

appasat usnand BRt heds £@findDni £6Fi NGoRE ebeghgal piclogical
parameters by accessing a physiol ogic tunnel using ‘
achh¥&me O rPaSHty L UL ES .t £ ERC rNYBht 88 YAt afeatULeSone

~transmi ssion of the signal fromthe support

“StBECEHée§r£@éW@be?_-léﬁﬁEgﬁithez%og%[<;égoggseyeglaéses,
B

conmputers, and the e. 65 WD 2005/ 015163
PCIALS20044Q0°4%¢ aTheag AthiAdeka2bhRgt S1Hinile

invention, as well as many of thé intended advant ages

10thereOfThé“1ﬂv$HH¥HH3dﬂgﬁaféé%ﬁﬁegyt@Eﬁ§ﬁ§9£iM@the s%gnal

15

20

25

reference is nmade to the follow ng description take

in ' ti I 4-h ' d '
FESL U A MBI & HEVAEES: one o

exercise equipment, bikes,‘ sports gear, protective
clothing, footwear and medical devices.

It is yet an object of the invention to provide
support structures that transmit the signal producéd at
the tunnel to treadmills and other exercise ﬁaéhines for
keeping proper hydration and preventing temperature
disturbancesiof the user.
| It is yet another object of the invention to provide
apparatus and methods for monitoring biological
parameters by accessing a physiologic tunnel using active
or passive devices. .

The invention vyet features t;ansmission of the

signal from the support structures to watches, pagers,

cell phones, computers, and the like.
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FIG 1A is a thermal infrared i mage of the human face

showi ng the brain tenperature tunnel. 10 FIG 1B is a
woanmuiersdgener at ed thermal infrared col or i mMrRg®/US004/005496

the human face showi ng the brain tenperature tunnel.

FIG 2A is a schematic diagram-show ng a physi ol ogic

t uiRle aha BkGer280} éc'ﬂse d@ﬁﬁaé%ﬁkﬂeﬂ@@hn§cgsméﬁ§s 2

di agram of the hunan wi ng the tunnel

many o @R ARRlngeat h@@a@%%t%%é% %%\r 1S P%}%r@g hbgs

cavernous sinus of Fl is a er nal

readfﬁffﬂﬁ§$ﬂeﬁﬁg%hgk E%%e@%ﬁ@g 140 Légetghgﬁgt%oﬁbowi%gin

tunnel. FIG 3B is a Schematic dragram o6 f e
A shw ng,t he t

des(%:Ilul%‘}rifélogi FI G 4Agns% g%glggrr%Fx avlefl r tgr edﬁg rraggoré?a?%:eng
drawiddg 0f the human face showi ng a general view of the

mai'n entry 25 point of the brain tenperature tunnel.

66 WO 2005/ 015163 PCT/ US2004/ 005496 FIG 4B is a
"~ schematic diagramof the image in FIG 4A FIG 5A is
BRIﬂ? tﬁﬁ@ﬁgbﬁgﬁrﬁﬁ:eﬂ{é ROGREst he front of the hurmn
e

face show ng t nal n entry poi nt of- the brain

h f-
e e B8 A e e BT Rl e gaam P

» facé'yﬁy%lﬁg Eﬂg §%§¥%(¥emperature tunnel.

FIG. 1B is a computer dgenerated thermal infrared
color image of the human face showing the brain
temperature tunnel.

FIG. 2A is a schematic diagram showing a physiologic
tunnel,

FIG. 2B is a croés—sectional schematic diagram qf
the human head showing the tunnel. -

FIG. 2C is a coronal section schematic diagram
showing the cavernous éinus of FIG. 2B.

FIG. 3A’ is a thermal infrared image of the human
ﬁace showing the tunnel.

FIG. 3B is a schematic diagram of the image in FIG.
3A showing the geometry at the end of the tunnel.

FIG. 4A is a thermal infrared image of thé side of
the human face showing a general view of the main entry

point of the brain temperature tunnel.
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the hunan face in FIG 5A showing the main entry point
of 10 the brain tenperature tunnel. FIG 5Dis a

weoecehwsmasics view of the image in FIG 5C  Fl G PETIUS2@4/005496

10

15

20

25

i | area
' iew of the face showing the general |
gf‘:hfﬂgt ‘Fri xl‘é%t?% %oﬁﬂhemtitdweiﬂalglmal oan@hepgﬁlbggeaﬁl o
arts. 15 FIG 6A is a schematic diagram show ng It e
Erﬁ%n' tenperature tunnel and ]Ehe mét _abolgleg E)]tmtnﬁe'
. 7TA and 7B are thermal infrared im
Iﬁhcrrfn 5te 0¥ ore antheaftaar ioghdrehal heggeos F%g% flgérb]‘nt of
and 8B are thermal infrared, images of the I2 Fu(r;g
f abRE oRuTPRY ff(-,e}’c@ntsl'gq}b-in.@c;t&es hgmggﬁ?ﬁy&gggi %% | éhe ‘brain
B are thermal infrared i _ _
gﬁB%R%%éW%nﬁénneFlG 10 is a perspectlrv:r?/lngwaof a
ferred enbodiment showing a person we .
ngportFlﬁ.r a8t ise a E&hemﬁﬁitsaga?@fv%azﬁ%g%l&%ea in FIG.
[ ensor positioned on )
g??ffs-b\é§084/-005486 the skin at the entcli 8];1 tI;:aGt ugge: .
in accordance with the present invent > “
Ia perspéeti 66 \isew d:‘ll_e&ﬂﬁtLthf%?%Egiﬁ,frﬁ%%? Eggogggeggde of
showi ng a person wearing a support 5
COMg: oot ses gt ot of Cherroancr® Rl B peint or
on the skin at the end of e tu .
wittR Phein pregenttiunwesthem  FIG 12Ais a fr?tnt
perspective view of a person wearing a suppo

. Structﬂﬂé.cﬁnﬁsiaedcﬁémétiﬁnﬁﬂéﬁmd%htﬁg image in FIG. scC.

FIG. 6 is a schematic view of the face showing the
general area of the main entry point of thé tunnel and
peripheral parts.

FIG. 6A is a schematic diégram showing the brain
temperature tunnel and the metabolic tunnel.

| FIGS. 7A and 7B are thermal‘infrared images of the
human face befofe and after cold chailenge.

FIGS. 8A and 8B are thefmal infrared~images of ‘the
human face of different subjects shéwing the tunnel.

FIGS. 9A and 9B are thermal infrared iméges of
animals showing a Eunnel.

FIG. 10 is a Perspective view of a preferred
embodiment showing a person wearing a support structure

comprised of a patch with a passive sensor positioned on
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10 active sensor positioned on the skin at the end of
the tunnel in accordance with the present invention.

wWOhkw@s5/012183i s a side schematic vi ew show ng t hePCT/US2004/005496

flexible nature of the support structure shown in FIG

12/ne 18k il Ge Ikhd e sEhemt itenbk0Ckndhagoadardie OMth the
preferred enbodinent. FIG 14 is a schematic di agram

of p e efgehedonenbodi ment of the invention
interacting with devices and articles of manufacture.
20 FI G1cl5A 1t 01 5k BEBsSENENRL i$id €N SHOMAY preferred
preferred enbodi nents of the invention using -
I ndhic et JHEngl8A Ao JBC WL ReF SPeshhystvi svBudfure
a preferred embodi ent 'showi ng a person wearing
SUPRRSE s ¥ IHCTUNRS dNGARROLALRD 585 PALEDSS  pditHdRed on
17 i's a perspective view of another preferred
enbodi fent - Show NG R JFeRSAN 184 L09n3:8UBPAce with the
structure 68 WO 2005/015163 PCT/ US2004/ 005496
i nﬁ:?éé?ﬁ{@ﬁ%@eﬁ%i@n?' ip wth -a sensor positioned on.

ski

t he n at the end of the tunnel in accordance with

‘the present)ioveptione, £LG 18158 RerspaEtLYe Vi 8Woon
§ B enbodhent e

10 &
S

15

20

25

of anot'her preferre oW ng a person
‘“’e%%]xf&%scﬁ‘.é%{ia%rﬂ%étsrtg%#ﬁ?ﬁ Bk ?s{&'bsfora dy Q@%%; an
on (S in atthe end of the tunnel and ¢ nect e Yy
%%‘n‘[le\i'e Fé%oxj'gégsi\:’li?d%%’d ]o%'xB’tkéeng]gﬂg &@Dtﬁéeend of the
chenmati c I agrans O preferre ‘geonetry an

di TR ONS, %fccégﬁgﬁéé with the present invention.

FIG. 12B 1s a side schematic view showing the
flexible nature of the support structure shown ;Ln FIG.
12A.

FIG. 13 is a schematic Dblock diagram of one
preferred embodiment.

FIG. 14 is a schematic diagram of one preferred
embodiment of the invention interacting with devices and
articles of manufacture.

FIGS. '15A to 15E are schematic views showing
preferred embodiments of the invention using indicators.

FIGS. 16A to 16C are perspective views of a
preferred embodiment showing a person wearing support
structures incorporated as patches.

FIG. 17 is a perspective view of another preferred

embodiment. showing a person wearing a support structure
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10 structures and sensing devices. FIGS. 20A to 20C

are schematic diagrans of preferred dinensions of the
woub@risdge of support structures in relati onPCO/USE®4/005496

out er edge of sensing devices. FIGS. 21A and 21B are

scﬁ@ﬁ@??@rate@raﬁsaoﬂﬂJisx@mﬂfearedn995|po@nsldﬁed on the

sensi ng devices. FIGS. 22A to 22C are perspective

vi éWdnofatpr eher ead hbodé mMenhseshdw Ng-EORBAZ@N with the

wearing a support structure incorporated as a nedi al

captrhaknpatnvernthicm.sensor positioned on the skin at

the end of the tunnel in 20 accordance with the

presentFi@vensi an. aFlfeesp23AiaadvadR are apekspechibecrred
views of an alternative enbodi nrent showi ng a support

5 st pubbdimentc ogpowiaes &f paedbd | Rdanose @agﬁp?bgb dtructure
sensor positioned on the skin at the end

t umneh Bn saoeordppeetnbhdd b the Bkesenk HWEMAPof the
69 WD 2005/ 015163 PCT/ US2004/ 005496 FIG 24 is a

petspeeliared Woeineateansy herwiyef erred enbodi ment of
support structure in accordance with the invention.

"FI'G 25ri@sa penspegbhye \iggw ofsongn@r afogr red - échematlc
enbodi nent of support structure show ng additi onal

St AUSGEHRS $OI pefd N Geches 8PS Ahd Ekﬁéngﬁghés?ﬁ 5&85ort

perspect|ve view of one preferred enbodi nent
10 suppstid cfddIGhndr 8edbify aadliRlsay device. FIG 26Bis

a front perspective view of one 10. preferred
enbodi nerds 0f20a $UPROET asE T HEhME W I aBrans of preferred
diménsionsﬂ of the outer edge of support structures in
relation to the outer edge of sensing devices.
FIGS. 21A and 21B are schematic diagrams of
15 preferred positions of sensing devices.
- FIGS. 22A to 22C are perspective views of preferred
embodiments showing a person wea?ing a suéport structure
ipcorporated as a medial canthal pad with a sensor
positioned on the skin at the end of the tunnel in
20 accordance with the present invention. |

FIGS. 23A and 23B “are perspective views of an
alternative embodiment showing a support - structure
comprised of modified nose pads with a sensor positioned -
on the skin at the end of the tunnel.in accordance with

25 the present invention.
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di splay device. FIG 27 is an expl oded perspective

view of - another preferred enbodi nent showi ng a three

woizes@isepport structure. 15 FIG 28A i s an erpiradem4/005496

perspective view of one preferred embodi nent of

suppor t F&§€r uéture shawimgpeativenviabl efnedioghegapibabrred
piece. FIG  28B is a rear perspective view of the \
r efBhadivenipredifalsupmotrhalstpiueearel ikl Ge@8Man?@ RGh the
28C is a front perspective view of the renpvable
medraeneden hal piece of FIG 28B. FIG 29 is a rear
perspective view of one preferred enbodiment of a

suppor tFEE&r usUr ési NCOpRREREEEL @S Fieli Pof OOl preferred
eyegl asses. 25 FIG 30 is a perspective view of one

5 al embodinare eabodisuppbrof arsupPPOFd SLRYGIME € WhaED:ional

medi al canthal 70 WO 2005/015163 PCT/ US20047 005496
pasisridiatras edrainadhesiy & Ragkiong for securing to
anot her structure. FIG 31A is a top perspective view

of one Fuii exaratisve eshodhb&Bite &fivd SYRROLE éhéuiﬁ_ié'fé‘rred |
wth holes 5 for securing nedial canthal pads. FIG o

 31Bubsd AneTRORIE hedupssSPakihiteurkews Of Palis ;aiy d’fggsiee.’

support structure of FIG 31A FIG 31Cis

per speatiaie iemv Gfs part ebnkhepeSUpROLlvSt ricdyr e of e
FIG 31B. 10 FIG 31D is a side perspective view of a

10 meshtesfferred embodiment of a support structure with a

15

20

25

display device.

FIG. 27 is an exploded perspective view of another
preferred embodiment showing a three pilece support
structure.

FIG. 28A is an exploded perspective view of one
preferred embodiment of support structure showing a
removable medial canthal piece.

FIG. 28B is a rear perspective view of the removable
medial canthal piece of FIG. 28A.

FIG. 28C 1is a front perspective view of the
removable medial canthal piece of FIG. 28B.

FIG. 29 is a rear perspective view of one preferred
embodiment of a support structure incorporated as a clip-
on for eyeglasses. |

FIG.' 30 is a perspective view of one alternative

embodiment of .a support structure with medial canthal
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cant hal piece secured at the support structure. FIG
32A is a perspective view of a person wearing a

weuppmisiest ruct ure conpri sed of nedi al cant hal PCa$2004/005496

5

10

15 -

20

secured on top of a regular nose pad of eyegl asses..
15pBH& BR3t i susegperspeadheeivwd ewackihfhe @i alecuring to
canthal cap of FIG 32A. FIG 33A is an expl oded
peespebtrvetyvie@wmmd. a nedial canthal cap being

secured to the nose pad. FIG 33B is a perspective

vi ew of Fthe endaredslt 20f t@) thersmiidlecantial C&p one
secured to the nose pad. FIG 34 is a perspective view

of aatepaitied etisddinalice oF0SE AAHI® ROSILEOPeaAwSEASAbles
on the skin at the end of the tunnel in accordance

W EBrt Becpr Bsgniedilanvenhteam ka0 2005/ 015163
PCT/ US2004/ 005496 FIG 35 is a schematic vi ew of

anot her rpe ef 18 eds esbasidmnle OfpdRPPEEFEN1LHVER hOAL of
usi ng. spectral reflectance. FIG 36 is a schematic

Vi eye ObuBpPLE SHuitawkngs mr@naiiper preferred _
enbodi ment in accordance with the present invention

usi ng Sﬁﬁ@!f@iéfEQH&HE&@EOBeréié%t§$Eié&éws&@eﬁ@éécof the
cross-sectional view of another preferred enbodi nent

of shﬁ%o?i eseRtcduieenti ehg. Usigng thermal emission. 10
FIG 38 is a side perspective view of an alternative

enbodi neag. UshBg fiead MAR! 6k AGACATA SHAPOLE a medial
structure. .
canthal piece secured at the support structure.

FIG. 32A is‘a perspective view of a person wearing é
suppért structure comprised éf medial canthal caps
secured on top of a regular nose pad of eyeglasses.-

FIG. 32B is a perspective view of the medial éanthal
cap of FIG. 32A.

FIG. 33A is an éxpléded perspective view of a medial
canthal cap being secured to the nose pad.

FIG; 33B is a perspective view of the end result of
the medial canthal cap secured to the nose pad.

FIG. 34 is a perspective view of a modified
rotatable nose pad to position a sensor on the skin at

the end of the tunnel in - accordance with the present

invention.
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FIG 39 is a schematic diagramof a preferred

enbodi nent for generating thernoelectric energy to
woawsr015165 t he sensing system FIG 40 is a pePEpASRI0MB05496

view of a preferred enbodinent for animal use. FIGS.

41A andrddB ase er apecthevatviewsesf & aabtBépabiré€erred
enbodi nent of a portable support structure 20 with a
seesbbdpasht i oped ahet hprésunel . iduentioh2Awaneg42Bpateral
schemati c di agrans showi ng a non-contact sensor in
aceeryapegnad th the, present invention. FIG 43A to

43C are di agrans showi ng preferred 25 enbodi nents for

the di apeter 3gf ideaconmeantensivng 73 WQ 20054 915563wing
PCT/ US2004/ 005496 FI Gs. 44A and 44B shows alternative

5geaaBthi£S Brdkshaes tboainend Ointfb?c&s&td%@l%'eonmth the
FI Gs. 45A. and 45B shows exenpl ary geonetries and

ShapesehOr i <R hs%h%l@{% M & LORLBHBRDEs Bgont act 5
sensor. FIGs. 46A to 46 ows exenplary geonetries

and'  shapes F-or igedhal s@anthal. PadssQrssmdidied B9SE of
pads. FIG 47 is a schematic block diagram show ng a.

praherred grhedi-reAt Ginddigehnf ro¢ e@h@ﬁaﬁf@&eﬁsaﬁ%ﬁémn

10 the preSent invention. FIGS. 48 to 51 are schematic
Vi ﬁ%n?h%ﬂ&f he; kLAkprared i magi ng system of the

present 1 nvention mounted in a support structure in
10di fferepfc| ogations diQfe perspective view of an alternative
embodiment wusing head mounted gear as a support
structure.

FIG. 39 is a schematic diagram of a preferred

embodiment for generating thermoelectric energy to power
15 the sensing system.

FIG. 40 1is- a perspective view of a preferred
embodiment for animal use.

FIGSl 41A and 41B- are perspective views of an
alternative embodiment of a portable support structure

20 with a sensor positioned at the tunnel.

FIGs. 42A and 42B are schematic diagrams showing a
non-contact sensor in accordance wifh the .present
inventioﬁ.

FIG. 43A to 43C are diagrams showing preferred

25 embodiments for the diameter of the cone extension
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screeni ng people for tenperature changes. 15 FIG 52A
is a schematic view show ng the infrared i mging

weyeis@msied t he present invention nounted in a PCehiSedoa/005496

FIG 52Bis a representation of an illustrative inmage
gener at BEGw t4%A kend pitBaskdws nEldiengasystegednétrizd and
FI G 52A. FIG 53 shows a flowchart illustrating a
nethedessef] an rerichefpréseaktémyeint.i on. FI Gs. 54A and
54B are perspective views of a preferred enbodi nent
coupl edFI®s a 4®adngeasB 2hold Gxdpliagyagpensperdd \ed
view of a preferred enbodinent conprised of a mask
andhapeai fopac kuppdrWOs 20056 S 1o tBERA W28 0440496

FI Gs. 56A and 56B are schematic di agrans showi ng a BTT

- 5enteysppi nt detection systemin,accordance with the

10

15

20

25

present invention. FIG, 57 is a schematic di agram

showi ngraes aufearied sD5sBdils editdnp 18 NEed8t €61dHPng -
system FIGs. 58A to 58C are schematic views show ng

al tagpas i fer SWERANt cahEHEL Usass It A0k daacsoM tdnddhe
present invention. FIG 59 Is a schematic di.agram

show ngri diaealsi anakhedfc{d Rk WhaEPEL SRS i
the BTT. FIGs. 60A to 60C show di agranmatic views of a

pr gh-et & eeb BEhdJIRMERE BACKne FlfErablal $migSEhesBldn of

frontal view show ng a
the present invention. -

FIGS. 48 to 51 are schematic views showing the
infrared imaging system of the present invention mounted
in a suppért structure in different locations for |
séreening people for temperature changes.

FIG. 52A is a schematic view showing the infrared
imaging system of the present invention mounted in a
vehicle.

FIG. 52B is a represenﬁation of an illustrative
image generated with the infrared imaging system of
FIG.52A.

FIG. 53 shows a flowchart illustrating a method used
in the present invention.

FIGs. 54A and ©54B . are perspective views éf‘ a
preferred embodiment coupled to a head gear.

~FIG. 55 1is a perspective view of a preferred‘

embodiment comprised of a mask and an air pack.
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preferred BTT thermal pack in accordance wth the
present 15 invention. FIG 62 is a schematic cross

weeatsioofniaB vi ew of a BTT thermal pack. FIG 6BATIUS2@4/005496

schematic cross sectional view of a BTT thermal pack
in its Febaxesbstalde S6R0akkGelhadldtis disghenat $KowisS
sectional view of a BTT thermal pack of FIG 63A in

it ®TCOBRt g SEslirt @led eceQBhOosYE Figh 1181 BRecBidnds é@ith the
FIG 64A is a side cross-sectional schematic view of
hegdegtnd per&tdicsi.th a BTT thermal pack. 25 FI G 64B
is a frontal schematic view of the eye area wth BTT

t her nal rpacks ofi FlaGschdat ¢ MRAMOLBLR1E3 an automated
PCT/ US2004/ 005496 FI G 65 shows a perspective view of

5a BTT bhefyBloiftacikereent 3hniypg & rod 866. FIG 66
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shows a schematic view of anot her enbodi nent of dual

bag BTTriber mdn packecbakbb Gicfdfh ShoVE edsf LRGN ALy
schematic view of a BTT thermal nmask. FIG 67B Shows

a shdershosds SRRk S6BEIRLL Cin I@WorRbnt B B the
thermal mask of FIG 67A. FIG 67C shows a perspective

f“rggrgggnyi'ﬁw,g{figﬁq BTT 10 thermal mask of FIG 67A
on the face and on the BTT. FIG 68A shows a :

perspectiye 44 ot al whewsfc a3 BEadd Eggg?%? PEEK rectional

supported by support structure conpri eyewear .
flow of thermal energy in the BTT.

FIGs. 60A to 60C show diagrammatic views of a
preferred BTT thermal pack. .

FIG.L61 is a séhematic frontal view showing a
preferred BTT thermal pack in accordance with the present
invention.

FIG. 62 is a schematic cross sectional view of a BTT
thermal pack.

FIG. 63A is a schematic cross sectional view of a
BTT thermal pack in its relaxed staté.

FIG. 63B is a schematic cross sectional view df a
BTT thermal pack of FIG. 63A in its compressed state
conforming to the BTT area.

FIG.64A is a éide cross;sectional schematic view of
a head of a person with a BTT thermal pack.

FIG.64B is a frontal schematic view of the eye area

"with BTT thermal pack of FIG. 64A.
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FIG 68B shows a perspective frontal view of a BTT 15

t hermal pack supported by support structure conprised
woh005@18168p. FI Gs. 69A to 69C show per specti vePeTa82008005496

a preferred BTT thermal pack. FIG 69D is a

per specFiGe &5 eshwfs. a BEfspheried viaekof28 BIT RKarGIA

positioned on the BTT. FIG 70 is a schematic di agram

shpakckgcanbahdidelad rodosseont act BTT neasuri ng devi ce.

FIG. 71A to 71C are schematic di agrans showi ng hand

hel d i nfrar eek Bhbwirasgrthaga thy irdes:. o25ahbther ZenSo@ ment

schemati ¢ di agram showi ng a hand held contact sensor

measudiay HeyiEEr theri@) 2008k 015163 PCT/ US2004/ 005496

FIG 73 is a schematic diagram show ng heat transfer

5devi cesrreupérd dhowBTE Feastdl ngrdevteesvidl Gr 74 g8 a
perspective di agram show ng preferred BTT neasuring
devheesaf oha@ni mals. -5 FIGs. 75A to 75E are graphs
showi ng thermal signatures. FIGs. 76A and 76B are

schemat Fec di @y AmwehaWk Nge adiro A RRAACAL T AR .c view
FIGs. 77A to 77C are schematic diagranms showing a 10

SURROEhe SETHCENUonQ0RBEKS6E ©ic hoek and | oop fastener.
FIG 78 is,a schematic diagram showi ng a support

Struct Upes CoPps igtRfheok BOPkp &L JeDBROhBET €PEEw Wi fene BTT
attached | enses.
10 thermal mask of FIG. 67A on the face and on the BTT.

FIG. 68A shows a perspective frontal view of a BTT
thermal pack supported by support structure compriséd of
eyewear.

EIG. 68B shows a perspective frontal view of a BTT

15 thermal pack supported by support -structure comprised of
| a c;ip.

FIGs. 69A to 69C show perspective views of a
preferred BTT thermal péck.

FIG. 69D is a perspective wview of.é BTT thermal pack

20 of FIG. 69A positioned on the BTT.

FIG. 70 is a schematic diagram showing a hand held
non-contact BTT measuring device.

FIGs. 71A to 71C are schematic diagrams showing hand
held infrafed BTT measuring devices.

25 FIG. 72 is a schematic diagram showing a hand held

contact sensor measuring device.
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FI Gs. 79A and 79B are perspective imges of 15
al ternative support structures. FIG 80 is a schematic

wdizegroameshowi ng a support structure of FI G PONUS2004/005496

5
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FI Gs. 81A and 81D are schenmatic di agrans of a

pr ef er rBUG suppars sstschetat b RiGdra@s sh8lChante3] Rranafer
perspective di agrans showi ng a support structure of

FI @GevBids Fh@1BP tics BATSabesmtie dicagram show ng

el ectrical arrangenent of a support structure

conpri SEUG of 7eyieneahersp&t i v Riagramp ehspeed | pate Adrewd
showi ng an automated 25 climate control system 76 WO

20891 0ied £3r G /dd520Q4/ 806426 mAlsG. 84 is a
perspective frontal view showi ng an nasal airway

di | at orrass AN EXitRNT5@NatE @rdiChholvihherhermeent
invention. FIGs. 85A to 85C are schematic di agrans
shewyngrkids. 5 in accordance with the present

i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENES, 1dn desichichi &g s-hdiiaghier aedgeahodmntnObn
the 10 invention illustrated in the draw ngs,

spe&téhka toF ey W |1 be resorted to for the sake
of clarity. However, the invention is not intended to

be |'imgegkt o7 he peCLEL G diiniR 180488L8&hE L ANGd b
is to be wunderstood that each specific termincludes

al g_u,%ﬁgp@i SR RANBE S S I iERIORGRAT Sop Nedstener.
simTar manner to acconplish a simlar purpose.

FIG. 78 is a schematic diagram showing a support
structure comprised 6f hook and.loop fastener with
attached lenses.

FIGs. 79A and 7QB are perspective images. of
alternative support structures.

FIG. 80 is a schematic diagram showing a support
structure of FIG. 79A.

FIGs. 81A and 81D are schematic diagrams of a
preferred supéort structure.

FIGs. 81C and 81D are perspective diagrams showing a .
support structure of FIG. 81A.

FIG. 82 is a schematic diagram showing electrical
arrangemenﬁ of a supﬁort structure comprised of eyewear. -

FIG. 83 is a perspective view showing an automated

climate control system.
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FIG 1A shows a thermal infrared i mage of. the human
face showi ng a physiologic tunnel. The figure shows an

wonreg@isife3t he end of the brain tenperature tunrer/uSBIDINS496

20 depicted as' white bright spots in the nedial

cant hal F&® ea84 arl & penspdcal vdalfomnfalt hgewpglieswayeland.
The end of the BTT on the skin has special geonetry,
bondeas, adrwkby iditlertoal aar easexarwhtibe BHEi 8 patdcly qithe

is located on the supero-nedial aspect of the nedi al
captrhaenarsaweafidimanetrically in position with the
inferior portion of the upper eyelid and 4 nmm nedi al

to the FBGS alsxrormressaf aré heciasteie ikl @ibghene dhiing kits
boundary goes down in the nedial 77 WO 2005/015163

5 PCThUS2604d 1054 96 t he ahkhpte SrRa idivapet phcal |y in

position with the nedial corner of the eye and within
5 mm down fromthe nmedial corner of the eye, and

pr DEERTL.EW upESCRCbBEIOPpepreyetis whibrkbep | aEgBabiMeNTs
boundary begi nning at the md-part of 5 the upper

~eyelid s adeserowiss eaaandrkerding ddograkhy id¥ @ the

fan-1i ke shape with the superior boundary begi nning

101 nihventtish hal fl1efsttrBeeippeineyealid. T™HRWREELe  specific

15

20

25

i ndicates the range of tenperature found in the human

f agermiel Swpf LSl ROL:eRR@elNELCRELALRY EhRe 4P clarity.
bri ghtest white spots and the col dest areas are' bl ack.

Tenpesad )l ecipet yeesmd g haf et andRlddes! ¥ et to
seen in different hues in a gray scale. The nose iIs

cotde (sE&f @i blatks SE%CesEieE§e@fin@ﬁélyi§onﬂfsqga ‘be
of cartilage and bones, and consequently has a | ower

bl @gkAsx o6l Wikt Bhah kpelieid aasqD M uhikastPit eelnical

nost conmon ) ' _
equivalents which operate in a similar manner to
accomplish a similar purpose.

: FIG. 1A showé a thermal infrared image of. the human
face showing a physiologic tunﬁel. The figure shows an
image of the gnd éf the brain temperature tunnel (BTT)
depicted as white bright spots in the medial canthal area
and the medial half of the upper eyelid. The end of the
BTT bn thé skin has special geometry, borders, and
internal areas and the main entry point is located én the
supero-medial aspect of ‘the medial canfhal area
diametrically in position with the inferior portion of

the upper eyelid and 4 mm medial to the medial corner of

the eye. From there the boundary goes down in the medial
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in the nose. The surroundi ng periocular area of the
upper and |ower eyelids (seen as gray) is, hotter

woeoduggienf hi gh vascul ari zati on and t he reduedusS2004/005496

anmount of adi pose tissue. 20 The skin underneath the
eyelindsal s arepy diinetanidadogs ifotpodiavienadijaseché Su8ial
ei ther. However, the other conditions necessary to
defcomeeca bifaithet esyreraidirg sHimNe @h edbt FPEHRSEAL hBdial
this area. The BTT requirenents al so include the

presenee of ahe2byéer ahdaprdianthgt pdell ek LReet-0kdkiiq
anount 'of heat, a termnal branch Fhat is a direct

brateh fuhem imveasselbout#aW) 2A34H813463 the mid-part of
PCT/ US2004/ 005496 fron1t%§ br ai n, a%terninal %%aﬁ%ﬁ: °

5t hahei sppepesfdeidldy a IRGILRAL0, AVOE dei@ﬂdi?lfg:]gﬁﬁgrally

radi ati on absorption by other structures, and

t hennar egul 2t RE Y sBEDET i OMIE NOUS svﬁﬂﬁqlto% bmlr'ﬁar#rh %};gg%réing

i . e. , the skin area in the nedial 5- corne

eyenatfe UpRREMma 18y elfl €hel §p;%$@ dfahigye location that
can access a brain tenperature tunnel. The skin -
around fhe' gyl é dsndeld sy sepndi st bgd %leggékétéloé found
chem cal neasurenents using spectroscopy and 1S

defhnefe ®s§nar N@iboline hHFE‘@ét\é\é chsolpcttzjewq_}ndicated ‘ tthe

acqui sition of signals 10 for chem cal evaluation,

10 nobrigncemal yationsghet hgngt e al Joqgiie%@t EB:%%{ e 1Bfa 0k
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brain. FIG 1B is a conputer generated therma

| NEAEELh 16 Obe PhOLn | %gedﬁ%;lt%?% *‘é{{@”céi‘&& ht Vx“”é%% are

in detail the geonetry an erent areas o

g}?ia/@? é%?gﬁ%ﬁeggclgﬁ:e%ngg aa%ga§ug53ilggi f)}ge AELS is cora
(seen as Dblack) since it is primarily composed of
cartilage and bones, and consequently has a lower blood
volume. That is the reason why frostbite is most common
in the nose.

The surrounding periécular area of the upper and
lower eyelids (seen as gray) is. hotter beéause of high
vascularization and the reduced amount of adipose tissue.
The skin underﬁeath the eyelids is very thin and does nét
have adipose-tissue either. However, the other conditions
necessary to define a brain temperature tunnel are not
present in this area.

The BTT requirements also include the presence of a

terminal branch to deliver the total amount - of heat, a

terminal branch that is a direct branch from a vessel
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some beetles and rattle snakes can see this type of
radi ati on, but not humans. The infrared i mages nmake

woOheos/oimsd si bl e i nto visible. Thus the geomnet r pCamg2004/005496

5

size of the tunnel can be better quantified. The
colfgompltde dfratine 20 taotimelnirahicheshsabowst iperficially
peri pheral area of the tunnel in red and the centra

ar daceheyeliowawhife fdt-HinfRersdi Nrad@BtiYnP OB ol ildie by
end of the BTT located in the supero- nedial aspect of

t hethedi atroantibab, abd ahovendhorRfilakorgadhdlriovencus
tendon. 25 The nain entry point is the area of nost
opishuats . sTigna) EieeBBI L ioRk . Thad e aksg showset RBgial
symmetry of 79 WD 2005/015163 PCT/ US2004/ 005496

t hepabrenef gicHeet woen ihe tdﬁ%)e@TTe§é1§§ Sigcerat hghique
areas including the forehead do not have the

af obeseDdn Ofigst Stan Chodad &f 11544165 gpdedtheedelihngl @ The
BTT, said areas have | ower total radi ant power seen as

5 bkght a2bindatKe gE@EN: asl hs] {:R8-f qn%ﬁ%@ﬁrbédngg.gnals for

~suitable to neasure total radiant power.
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N0sBehdsay eh¥ashididit: & agi %’%éé@:::]ose Sggsarﬁ ugr aﬁgflned

purple areas, and the tip o n as
hagst Qemé@é{ﬁ‘&{.lc tepRratsER Qfatlrrﬂo@lf 1sERYSn E@eSJ.gnals

nose area is not 1.0 suitable for neasuring

bi ebegictalipai akwhensridh G pdh Lsea f%g]eématlucat :ro%g L&“ the

of a physiologic tunnel, nore particularly a

Teepeaﬁtlha&amn?%kver Eroma physi cal standpoint, the
BTT is a brain thermal energy tunnel characterized by

a high g4 al ;gadjang t%? %éyaggdhe&[egtﬁaq.w @ngared‘

can be characterlzed as a Bra
color plot image of the human face showing in detail the

4§eometry and different areas of the brain temperature
tunnel'andlsurrounding areas. Only few creatures such as
some Dbeetles and rattle snakes can see fhis type of
radiation, but not humans. The infrared images make the
invisible into visible. Thus the geometry and size of the
tunnel can be better quantified.  The color plbt of the
isothermal lines show the peripheral area of the tunnel
in red and the central area in yellow-white with the main
entry point at the end of the BTT locéted in the supero-
medial‘aspect of Ehe medial canthal area above the medial
canthal tendon. |

The main entry point ié the area of most optimal

signal acquisition. The image also shows the symmetry of
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Thermal Energy tunnel. The tunnel stores thernal

energy and provides an undi sturbed path for conveyi ng
woheosmasic3ener gy from one end of the tunnel i nPCINAIS2004/005496

cavernous sinus inside of the brain to the opposite

endhenmbhe esleirpywiddtw2@nt hehd hewdabBTenayrigest.r agbi@s r edher

to the surface of the skin at the end of the tunne

i natrkesf ortadfudiak- i nEhar edforaddadt | 08 Hirgt hegbyglomthe
occurs at the end of tunnel which is characterized by

a tifbRenaherdaee, sard die'adieat stit®dWresdeavetSeldefine a
proportional to the thickness of the .25 interface. 80

V‘DB2‘®05/sQ151@&eag/rﬁséocﬂfvfé@54:9§calT%dﬁ&h@| gAEAtaLn as
power (P) at the end of the tunnel is defined by P =

5a* e1ghf4andhes sk agided e Bhef ate Bollzang Eenﬁbenéultable
wth a value a = 5.67 x 10-8 Wm2.K-4 and e is

encssimebbyref tbhgl arsdian NGSwdhe and Plotdenisd ul@&?' very
provi des an optimal area for radiation, the total

pouetttadirab eshigr Ser addl Ya@Spide 4 A e P as, and
. the' brain increases because of the T4 ern1|n t

equati opip Avr derBnshsad ediednn Lhe sxpati :?Jarét Sth t DSwest -

‘present invention nmentioned, the radi ated power in

theeBldro6aid r6d ahea S ast gfLat Q:hteTﬁrgostB{',Ta{”ggi ated ¢

power in the tongue and oral cavity site on

10t h§u§t<wlé S Webyus B! b %lc‘ﬁaﬁ%ﬂg&@fﬁ y less

than 0.5% of the body Surface area wever, this

very snpd skin fseg'aons&fe ar&%cbo(gi/a Qi ?S a15 L081010gic
Z mBaturtng’

area for the optimal signal acquisi |on

boEﬂm@@i{,s' %Eea%m%l%@lypae{ a%?BS'Temperature Tunnel.

From a physical standpoint, the ﬁTT is a brain thermal
energy tunnel charactherize‘d by a high total radiant power
15 and high heat‘ flow and can be characterized 'as a Brain
Thermal Energy tunnél. The tunnel s;tores thermal energy
and provides an undisturbed path for conveying thermal
energy ‘from one énd of the tunnel in the cavérnous sinus
inside of the brain to the opposite end on rthe skin with
20 the thermal enérgy transferred to the surface of the skin
at the end of the tunnel in the form of far—infrared
radiation. High heat flow occurs at the end of tunnel
which i.s characterized by a thin interface, and the heat
flow 1is inversely proportional tAo the thickness of the'

25 interface.
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FIG 2A shows the brain 10 with the thermal energy 12

stored in its body. The BTT 20 includes the brain 10,
woheostoherssal energy 12 stored in the brain 10, PCNAIS2004/005496

thermal 20 energy stored in the tunnel 14 and the

t her mal Teaerigptal6 radiatsider pedeto (the Xt e&HeOr eadl td¥® the
"end of the tunnel. The thermal energy 12, 14, 16 is

repruesent ed Byf ek By rows o+ef+asafe Wi and sShaRe stefan-

The arrows have the sanme size indicating undisturbed

t h@orakmenercgystamn oneh eadvafiubhe 25 ¢ ek to-°t he n2 . x
ot her and characterized by equivalent tenperature

W thdnet he thenehissAliV) 38060015163, RETHIS20Q4L005496¢he .

Thermal energy fromthe sinus cavernous.in the brain

510 tusntLapsbeidad 410 dheinend Hfed et %@%latl@nanghé total
rapid rate of heat transfer occurs through the

unpgReded-adsaEelr gkowgn@:laﬁleh?ot&sp%ﬂé Efaﬁpéfé&%@ a0t he

. has a wall 18 5 representing the wal

vageHhat Yhersdd Bachiise éPGMﬂﬁhweB§£QYiﬂMéﬂé equation. As
equi val ent tenperature and serving as a conduit from

th@eh@ﬁé@ﬁa@édtIEEéﬁghékgéﬂf%éhgg Q%t E!obregéhknlnventlon‘

surface) 19 which ends as a term nal vessSel

trapatechtag the Lof 8l OGPl 1£h%€a'aﬁn%%wr%d at a
said 10 skin 19. The skin 19 1s very thin an

10 hi ghsheat zfalt@WthaTlhecﬂemef?ﬁ% - chbép 18 1S _tongue and

negli gi bl e conpared to the 4971 n non-
argagi 30;@and, 40 respectively. Due to the
characte?lgggcs of skin 19, hlgh heat flow 15 occurs

and thegpal Hgquilihriym i & %3§$ed a%!db¥r¥m%ﬁ1§éTTarea

sensor is placed on the s at t e end ©
2Omeasurlng only less than 0.5% of .the body surface area.

However, this very small skin region of the body provides

15 the area for the optimai signal acquisition for measuring
both physical and chemical parametérs.

FIG. 2A shéws the brain 10 with the thermal energy

12 stored in its body. The BTT 20 includes the bfain 10,

the thermal energy 12 stored in the brain 10, the thermal

20 enefgy stored in the tunnel 14 and~the thermal energy 16

tranéferred to the exterior at the end of thé tunnel. The

thermal energy 12, 14, 16 is represented by dark arrows

of‘same size and shape. The arrows have the same size

indicating undisturbed thermal energy from one end of the

25 tunnel to the other and characterized by equivalent

temperature within the tunnel.
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In other areas of skin in the face and in the body in
general, and in the. exenplary non-tunnel areas 30 and

woQowfo1Fle&s 2 several interfering phenonena ocedamr/usS2004/005496

besides 20 the |lack of direct- vascul ature connection

to the Bhearmgl amtrigyclfudastsel §imhs afpidraduandnt BREMBLain
gradient. 1. Self-absorption: This relates to the
phéRofenaranafedesp tol ajer endfot i isdieBRle@ClibVahY a rapid
absorb wavel engths of infrared energy prior to
enteseonoht héwt ' sumehater Tbecbs anbibugdnd ch¥Peulfmpeded
infrared energy self-absorbed is unknown. At the
surtaekbrd hosenqusebabbadpeth SSTINS @1 82sMW0has a wall 18
2005/ 015163 PCT/ US2004/ 005496 weak due to

5seképabseipiipnthy w10t ber dyerssd8liMifY storing the

di sordered thermal em ssion and insignificant spectra
chahaetel | sideyyofwithe gubsipace haigag-a02kyzed Dei-Nthg as
illustratively represented by the various size, shapes

5 andongient ftdn0nheolinglitews r34aet 803691 #Ndo 448e t 9488 or
of FIG 2. Self-absorption in non-tunnel areas thus .

natskah | yurpeeyents ugefdl thes mak it §f.r_1919agdrv.essél 1"}.

measurenent to be delivered at the surface.

Theramd f Gradie e Q8 IShRntt RET r@{erg{a%die%@rg% th, ?aid

t he deeper |ayers being warner than 10 the sup icla

10 | ayer:$,1d1 lustratively represented by thicker arrows

15

20

25

36d and 46d in the deeper |ayers conpared -to thinner
arrows e And 466-06aLed apLe §HPLE { Lol gi%} ne ¥ Bl ow.

i s excessive and highly variable scatterin

PR et T 00 MR T e
theesml 3] 086. in non-tunnel areas 30 and 40 respectively.
Due to the characteristics of s’kin 19, high heat flow

occurs and thermal equilibrium is achiyevéd rapidly when a

sensor is placed on the skin ‘19 at the end of the BTT 20.

In other areas of skin in the face and in the body

in general, and in the ekemplary non-tunnel areés 30 and

40 of FIG. 2 ';several interfering phenomena occur besides

the lack of direct vasculature connection to the brain,

and includes self-absorption and thermal gradient. 1.

Self-absorption: This relates to the phenomena that deep

layers of tissue selectively absorb wavelengths of

infrared enérgy prior to emission at the surface. The

amount and type of infrared energy self-absorbed is

unknown. At the surface those preferred emissions -are
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woessahsicare | ocated on the surface.

Contrary to that, the tunnel area 20 is honbgeneous

Wi th no absorption of infrared energy and the bl ood

Thi s al | orEeT/282004/005496
undi sturbed delivery of infrared energy to the surface
ofweahedghin019eaﬁdabsbfpﬁmmmeﬁauﬂkec&ab@cugyeggcaeggving
an infrared detector placed in apposition to said
skidis¢@derd¢d therBIT amdastibar eadcd ROsiGelMda adbebtral
since there is only a thin layer of skin 19 with

t erhbnatt &t ood 250¢essied  Ishidichaet! yparuler neahl-sai dpeing
thin interface skin 19. The thermal energy 16
gendiasethivdlye resragultcdl 0of 83 WRra005/ ALBIE3 papes
PCT/ US2004/ 005496 vessel 17 exiting to the surface

5 skand 18rtentaspanrdsos tarrdue 1uadist Wdled R ai (¢
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u
core) tenperature of the body. The preferred pafﬁ féﬁ ot

acht@vﬁrmﬁéﬂﬁydﬂ%brpeﬂ@ﬁ|i@rﬁéﬁnﬂﬂﬂﬂélb%QEQstEﬁﬁgenaturally
tenperature is through the 5 central venous system

mhptéw&nﬂdSu&@ﬁubr@hgnﬁﬂﬂ‘@ﬂi§£§ont@Sroﬁgggugéwéﬂg §o be

superior ophthalmc vein. The arterial bloo

tOdé&ﬁwﬁﬁﬁfé&St@@|§h9§aé@mei.Wﬁ%ﬁv@ﬁ?&?gégenép.éﬁg%e is a

central venous blood, and said arter ood'i $ hot

t henagialgeauieral §ntn of nd he Jyai e e Thus

10 al though arterial blood ma bqu'gggtéggé% fgrmer than
ferrgd
T by

n

Cortl Mhueeash ans. 1 e enous, SySIem s (e pLe

carrier of thermal éenergy for neasurenent o Bf

| Aot 80 Shalh g8, L SORET LU, TR0 e

e e R s
There is excessive and highly variable scatfering of
photons when passing through vérious layers such as fat
and other tissues such as muscles leading to thermalh
loss.

Contrary Fo that, the tunnel area 20 is homogeneous
with nb absorption of infrared energy and the blood
vessels are located on the surface. This allows
undisturbed delivery of infrared energy to the surface of
the skin 19 and  to a temperature detector such as an
infrafed detector placed in apposition to said skin 19.
In the BTT area there is no thermal gradient since there
is only a thin layer of skin 19 with terminal blood

vessel 17 directly underneath said thin interface skin

19. The thermal energy 16 generated by the terminal blood
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presence of heat absorbing el ements. The non-tunne
areas 30 and 40 are defined by broken Iines

wohersaasesi zi ng the vul nerability of interfereataskp4/005496

heat absorbing 20 constituents and by the disorganized
tramstelringentthent toi BrgakdrAafs typnel 197 e8srdlhdk o

40. Various layers and other constituents in

nonheunneli saedsd 3Nt 4Qr gl eddevel Ye@bSitire of the
infrared energy emtted by the deeper I|ayers before

sabddgner gthe eaphesei Ry surfaee o§9§kirhcﬁ¥qugg thgﬁermal
di fferent thermal energy and the different areas

V&&@Qﬁi&li%ﬁ?wil%@/&%%%o%%ﬁ@@Fmﬁéfaéﬁpé eSENL BRI 0¥ the

the different shapes and sizes o arrows and arro

5 headse rdonvémnne! spsedn 3Qncan be:fePLesentativ
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n eahﬁg ?(nters
measuri ng terrperature with a sensor on tOp (0] the skin

5 enat gpbral by ‘:ﬁéagﬁﬁeﬁ? i‘eﬁ%{)&i‘fﬂé P .W]h%ee arterial
arrows 34 represent the ther energy I n the heat
321080-14i0003 81 825 3QebboLydes LNG, NeqIL, 35,800 008, o
various blood vessels and its branches 3ba, 3bb, S
36€- stRk| Bgntfi‘fr\;@r{o@gg%df,loarg fgafirdené ar{%%gg%lcgod‘ is

heat are transferred an I ferent egpé?ﬁ?u f

megsu i n,__an nat o 0

bloodrsg%seis 3%g%n§gﬁﬁggéc?%$ﬁégbtgégn @%%%%g%nﬁ%%néﬁms
' f run a e . )

Por- TRy Aty TP o Weat RhBEeT b g 1eereain

Stéé’cﬁéﬁoﬁx%,?%h%”%@nﬁﬁs b?{}gtégrrrl]dlsrm lgc—lz gér? eg:%ger gcgrg‘aler .of

energy 3 omt he "hear need
r eﬂftﬂ atlheeﬁgi*gy 3%orTh %eggﬂig&{é‘r&el oafr e%rggnal ggmperature .
i ncludes a

Arterial Dblood temperature may be of interest to

determine possible brain cooling by the arterial blood in
éertain circﬁmstances . |

Non-tunnel areas 30 and 40 are characterized by the
presence of héat absorbing elements. The non-tunnel areas
30 and 40 are defined by broken lines characterizing the
vulnerability of interference by heat absorbing
constituents and by the disorgénized transferring of heat
in said non-tunnel areas 30 and 40. Variousklayers and
other constituents in non-tunnel areas 30 and 40
selectively absorb infrared energy emitted by the deeper
layers before said energy reaches ‘the surface of skin,

and the different thermal energy and the different areas’
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variable layer of fat tissue 38 which further absorbs

thermal energy. The reduced anpunt of thermal energy
waQoosgasted ng t he skin surface 39 due to the precsemsz00a005496

fat 38 is represented by the arrows 36d and 36e, in

whiagk mepmwed@ddhdsy hitgkerdifigentt Wagdiinaatr GWizes of

36e. Non- tunnel area 30 also includes a thick skin 39

W tlrrbew amdatrfdwowendpr esent ed by arrows 36f. 25 The”

thick skin 39 -corresponds to the skin in the chest

area andofaturdrejer 88Be£0r BESPES t&th@eygég@m&l@ of

WO 2005/ 015163 PCT/ US2004/ 005496 anount of fat

presestrimg t Bempdesiudy 6@tV £ 0WEn36H8 oheRLBSEYE Lhe skin
di sordered and reduced total 'radiant power  delivered

Saf tastsal ch1herralate@eragyver aner searthes . | fhererlPgws 34
constituents in the non-tunnel area inciuding 5 a

t hiresrésdey fgiee ﬁwrntﬁater@%%?f hihn@net fdat-Hr 8s. Mdn-tunnel
addi tion, BTT 20 has no f ayer as found in

noartannel iaceages0 cakd Yhrd ask ofnf LhALCk d RIS a5€00a
such as thick skin and fat, lack of thermal barriers

sughsasid atanganges | %If?:fhegea§6£bsgr6® ng; &l en% §EgPlng

as nuscles allows 10 undi st urbed eni ss$i on of: I ation
atthgﬁmgjugﬂg}gghe BTT. Lack of a thick |nterface such
as thick skin and fat, ‘lack of thernmal barriers such

~loas f at, pasd deagk Q:tfmoﬂﬁﬂg aksokping skémﬁkgnéﬁéflx@é and

muscl es al |l owed undi sturbed em ssion of I ation

t hg; epdh-&fr the BT Lculas Yatasef&l 1d nﬁgngl %1 €he location

non-tunnel area 40 can be representativ measur i ng

t egREr ahyFBmW W B BRI Of e L1 & 0?6an ggﬁ S|§|6g I nI‘hteheblood
arm 42. The heat transfer I n non-

vessels branch out extensively from the main trunk 34a.
The non-tunnel area 30 also includes heat absorbing

15 structures 37 such as bone and muscles which thermal
energy 34 from the heart 32 need to be traversed to reach
the skin 39. The non-tunnel areé 30’also inclﬁdes a
variable layer of fat tissue 38 which further absorbs
thermal energy. The reduced amount of thermal energy

20 reaching the skin surface 39 due ﬁo the presence of fat
38 is represented by the arrows 36d and 36e, in which
arrow .;,Gd has higher temperature than arrow 36e. Non-
tunnel area 30 also includes a thick skin 39 with low
heat fiow represented by arrows 36F.

25 The th:’:ck ékin 3§ -corresponds to the sgkin in the

chest area and fat layer 38 corresponds to the variable
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tunnel area 40 has sonme simlarity wth. non-tunne
area 30 in which the end result is a disordered and

woedsmesiic20 total radi ant power not represent aPCYaISEf04/005496

10

15

20

25

the tenperature at the opposite end internally. The

bl aeslitessel scdy apebsedtit ieXt ensi kil rored heardbis 369
trunk 44a. Thermal energy and tenperature in blood
VessitSsAha, c bl sbbaekrsq dhéf eceted hadkd N B 3 Gebwer
36b, 36c. The structures 25 that thermal energy 44

NegLls; to-dar ave e t dRAChHd\@na1SKidhedo§ al &@verses the

different conpared to non-tunnel 30. The 86 WO

2005/ 812163 SPELhYS20044 005406 nAMRMNtuRfieNeatea including

absor bi ng structures 47 is different and thus the end

tefpanati e atpplled UnpRl flats AsHpidisf f @E@ﬁ&tﬂ‘@@@ In
conpared to non-tunnel area 30. The anpunt of fat

al 3 Mardes i &l @JA%”%S £hRe1806F O0Ys FBuidi €8S éoﬁﬁéhnnel
and 46e, wherein area 46d is deéper than area -46

Théfé‘asskj(ﬁ a% QIJOS‘O %@u%%s h%‘ﬁttc l@%@Péac%Qesuch as thick

tenperature of the area 460f. uction radi ant

pomer IS usua ferent Iffere

i%‘%ﬁ il ‘h%tdkl’.r %b's%rﬂa?ng‘;%i Sgﬁge\%ﬁgﬂ 08 R4 ra?ﬁows

hi's app e skin sur ace

L e WAL, BECERLL Lol T et o
Q as .IE.eCt athlc(iico ¥ e;{ﬁc% ti,}écht ha bgiugkc%klln and fat,

- powey | %%C@tted tz-f/?k %fq Sﬁgﬁ%mﬁ%@g&@ ght Qd afjdtantand :

re ¥ante &s mesSurehen rain ectl
brf“ ’KTCOP' tﬁgrmaaf QEP{J:L AToDsLL Al ed el H”ti%ck lof heat
i an Species unde abora ory cohd t'ons.

thaebsor J.npr OCf emen s ul d sucCC%rs Irtrt]uslﬂlc rga.c};ns’allowed undlsturbed

emisgion of radiation at the end of the BTT.

Yet referring to FIG. 2, non-tunnel area 40 can be
representative of measuring terrtperature w;'.th a sensor on
top of the skin in the arm 42. The heat transfer in non-
tunnel area 40 has someksimilarity with non-tunnel area
30 in wltich the end result is a disordered and reduced
total radiant power net representative of the t:emperature
at the opposite end internally. The blood vessels branch
out extensively from the main trunk 44a. Thermal energy
and temperature in blood vessels 46a, 46b, 46c is
different than in areas 36a, 36b, 36c. The structures
that thermal energy 44 needs to traverse to reach the

skin are also different compared to non-tunnel 30. The
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For instance the tenperature in bladder and rectum may
be quite different than the brain. H gh or | ow

woenp@sitsr e 20 in the brain may not be 'refl eeCEAISRIV4/005496

5

the tenperature neasured in other internal organs.

Fl Gmo2Bti ®fa heats sheeecbiagaktscbendds c4 i agr anroéretheand
human head 9 showi ng the brain 10, spinal cord 10a,

t hehwnnehe20en@priesgriradulby t he superd@meaphtzbal Asc aiso
25 vein, the cavernous sinus 1, which is the therma
enerigyfershor digen capairedent Loh-thendlr aitba and the amount
various 87 WD 2005/015163 PCT/ US2004/ 005496

i Nl EtEitng harlidcermrdes?2@hidh éhaﬂ?es4bhe5ehgﬂéyk§§pareas
the brain as a conpletely thermally insul ated

st ngat Wi 4dd)SUlideng Rafhl erey | 16| 8o SKi Phady area -46e.
corresponding to the scalp, skin 2a corresponding to

t henskknsgoyenbngrsberdadane hdal B KO Reet Q%m‘ﬁ!@?la@ure
surface of the skull and- face, skull bone 4, spinal

boae %&esﬁ&éguﬁgfngRéﬁﬁéﬁhon‘B¥T¥5H¥%ntf%%hék @ﬁagcéped by
covering the face, and cerebral spinal fluid (CSF)

Thgrsfawbuagdwhahcléaﬁgér@é Bar £h8Lsnt 2pduér 5345%8%%15{19113, )
the brain can reach 5cmto 2.0 cm™ 10 wh iIs a

notabke t@h@%@?éﬁtandséhedhgfgféﬁtS'Qﬂiﬁ P@&ﬁéfﬁture is

agai nst the environnent in the whole

10t hinS2600P4 eag;%a/ncﬁ%y Icfﬁe%%n\éﬂxfe%n@%mthteh%oaga' %hgégggbhes
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renove heat ficiéently and heat | oss. occurs at

Ve'f:tﬁ chowhat e a1kl R2-£GREr 88PPRASL, LR, t hE SCakR mhggtion

he 15 skin and associ ated structur’e covering t

SKUE| 30050010 RS bVl hafamalmeonduct i vi ty and

works as an insulator. Fat tissue 3 absorbs the
najor'tMeéguféM%ntgrof 1nternal temperature such as rectal

do not:have the same clinical relevance as measurement in
the‘brain. Selective brain cooliné has been demonstrated
in a number of mammalian species ‘under laboratory
conditions. and the same process could occur in humans.
For instance the temperature in bladder and rectum ﬁay be
quite different than the brain. High or low temperature
in the brain may not be reflected in the temperature
measured in other internal organs.

FIG. 2B 1is a cross-sectional schematic diagram of
the human head 9 showing the brain 10, spinal coxd 10a,
the tunnel 20 represented by the superior ophthalmic
vein, the cavernous sinus 1, which is the thermal energy.

storage compartment for the brain, and the various
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infrared wavel ength and works as a thermal buffer.
Skull bone 4 has | ow thermal conductivity and the CSF

woanls®isis3 20 a physical buffer and has zer o hear/us2004/005496

5

producti on. The heat generated by netabolic rate in

t héenbubaining Gawseards , t a20% of, t he, t obal 5helait keep the
produced by the body and this enornous anount of heat

| sbkeph ids acorbmpeéreBNd thiefnabl{y Sealledespaseructure.
Brain tissue is the nost 25 susceptible tissue to

t hens®l aeiier dyaiRickiced dangee skiet b BbeFeithdi®y to the
| evel s of thermal energy. Because of the 88 WO
200640451651 RCHAISZOPA NRRHA6g ther pRé idhsul addvrialkd the
physical inability of the brain to gain heat or |ose

heaice pothr hypebherihg (k0! hopndsutpRes tdere £het) and .
states can lead to brain damage and death can rapidly

engyge, A$kAETUNbdHe thougangds: oboheal 41y sGrP@g g spinal
annualfy besi des sei zures and death due to high Tever

| N8+ K1 PLOPESe: AN 5% APPIRR2hg AR ELEE! YandAEBE88ral
is provided by continuously nmonitoring brain

‘ g ?g?%ﬁ UE €, BOY eRerafd eclipd byuRakd @hibhRhess of barriers -
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urbances is at risk of thermal induced danage to

the prai. ; 10, HiGn2R1al %9a§H°@§nﬁieQ%ﬁaP!é/ Seld 2.0 cm,

entry point 20a n€asuring less than 0.5% of the body

suaﬂﬁ&@ W Cgb_ﬁ&f ﬁseooeg%%gewea%@d- 0 et[lﬁai npel 2051

on the skin ~ The ski I's extrenely wth a

thb%?fﬁ? a(c’gf;ajf]nég"t e 8£€§§or§r§éﬁar§p tth%_ E@%lékhedg. apde to

2a Ich are tive fold or nmore, thicker than” skin

ththe.éoLﬂ@ﬂ.%ltegg. Séc?‘[fti%e@t élji’\?l Hous, 8! '1#%1%1 cannot

whi ¢ IS condui t or venous dral nage tor the brain

angeéu%'e heat efficiently and heat loss. occurs at a very
low rate. Skin 2 corresponds to the scalp which is the
skin and associated structure covering the skull and
which has low thermal conductivity and works as an
insulator. Fat tissue 3 absorbs the majority of the far-
infrared wavelength and works as a thermal buffer. Skull
bone 4 has low thermal conductivity and the CSF works as
a physical buffer and has zero heat production. '

The heat generated by metabolic rate in the brain
dorresponds to 20% of the total heat produced by the body
and this enormous amount of heat 1is kept in a confined
and thermally sealed space. Brain tissue 1is the most

susceptible tissue to thermal energy induced damage, both

high and low levels of thermal energy. Because of the
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heat transfer at the end of the tunnel 20 as a radi ant

energy. Tunnel 20 provides an unobstructed passage to
woOheosa@sweaver nous sinus 1, a structure | ocat edPCIV/USE®4/005496

m ddl e of the brain, and which is in direct contact

Wi tthetrhelt Wwosusati@esaref pheatchD itebilriain.ofl Heheraah to

energy produced due to netabolic rate by the brain

andadar rhegk byrt heosyeneiss , sysbem madedkriber nedo1d) and

energy delivered by the 25 arterial supply fromthe

r esiypetrthBembodyhbe) t Beabedl Ran TRaS did €6ta LONBAGIge and

arrangenent is showed in detail in 89 WO 2005/015163

PCHHSR004A 0058961y RbifBuel CasWRbehy | So a6 hals %@cthleamthy
of FIG 2B correspondlng to the line marked "A".

52CplespaeCRmMRMNAL 156 Wds@Rek NUghrtHe 268V %re%%S d1§é n&lé iugh
which is a cavity-like structure with multiple
spaeesrl aifi ldad Wﬂe@pY@nOL@'xl@s%Od aEbQBiﬂ*D@cé/e'aﬁﬁi timely
and fromthe superior ophthalmc vein 6. Cavernous

Si %%nlngco:l.é ecﬂr%ﬁlﬁ%ﬁmb%er&ﬁr&)inhfﬁgl?r %cghfﬂcﬁ:sllﬁ% Tprain
from arterial blood of the right and Teft 1 nternal

Ca!‘t@?n%éra@uf@”aﬁ?oﬁ@ a8Be il b 0%1’&”895 h%ltoc?ﬂ ftlhgg]ances‘ 7

vein the structures 7, 8a, 8b,

di gpoged, akenge a\f}ger'nﬁl Lk %a%%?e?cﬁg %%at{‘%gk'es

cavernous sinus 1. partl cul ar ure t

1ot he cavgggousgsiAUS %hg\fﬂstge BHQE%/ Qmaiéfrgny?faggint 20a

gauge for tenperature distur ances ist I'nt

h
ﬁ@gggﬂﬂ V&é&”&%aﬁarﬁe o oo d g;hss §§ Ilf%é% €which

caroti arteries carry t romt

th.%a bRy ?@é EQeFﬂ@'e AeL gy Hel ﬁ?ﬁfjpﬁ wetﬁgagﬁlgy%

sal els can [ead to a state herma or

The skin 2b is extremely thin with a thickness of 1 mm or
iess compared to the skin 2 and 2a which are five fold or
15 more, thicker than skin 2b.

The tunnel éo starts at the cavernous sinus 1 which
is a conduit for venous drainage for the brain and 'for
heat transfer at the end of the tunnel 20 as a radiant
energy. Tunnel 20 provides an unobstructed passage to the

20 cavernous.sinus 1, a structﬁre located in the middle of
the brain, and which is in direct contact with the two
sour~ces ‘of heat to the brain: 1) thermal energy produced
due to metabolic rate by the brain and carried by the
venous system;‘ and 2) thermal energy delivered by the

25 arterial supply from the rest of the body tAo the brain.

This direct contact arrangement is showed in detail in
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hypert herm a. For instance during exposure to cold,
the body is cold and cold blood fromthe body is

woanesioesiicso 20 the brain by internal carotid aPCEmSE®4/005496

8a, 8b, and the cavernous sinus 1 is the entry point
of rrBose2gessehscBa, is8bat 0chbhendr ai BecPSo5008F aSFE®] d 2B
bl ood reaches the cavernous sinus 1 the correspondi ng

t hebrabsened iy HAtdel $ihé anshald ed-to 25 the tunnel
and to the skin surface at the end of the tunnel,

provi dingst hecefigr @ addopedisate;shethr8¥§A 88 Wovernous
2005/ 015163 PCT/ US2004/ 005496 before the col d bl ood

| S sdhasr hbuhadd hioughedtither 1 f akpr, JNe-Saec APRLELESp1e
to hot blood for instance Ggenerated during exercise

sWhisghcgani head: § 83 aw20n f 9hebud1@8tody CAGE | O CRIPAL €8l ang

to baseline. This heat carried 5 by vessels 8a, 8b is

trapsferned 4o N i S " a%gi,&%’ ;
weasu&egkgt fﬁgieﬁﬁéo fﬁgyﬁbﬁngﬁin!ﬁ'_a ditloﬁgﬁtiﬁ?us '
{ NELIRLCENCT Ohle HRNCT AhRhohY (8Dl BLO1LS cEBLELEI7DY from
cerebral venous bl ood and’the cavernous sinus 1is a
Steuebure fhibed We Neyenobsnbl 0f A Ghedfhd® Baroria
Ich the

thermal I nfrared i mage of the human ace In

falh d t '
i SOETT 220, e Rhi £ br T ght Voot CETher Tho €an 72 A1

10 gr 6§28 PhetBEAUNNEL, 1 Gy 3By S o2 a%%h%;{ggégg d%g@{lﬁg&% in
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n exenpl ary geonetry on 't he skin sur .
endpElodle SHIIEL o105 V5, ko308 001118, LU
ggse%ﬁgggrtﬂi@ &gﬂég'Eﬁgsé@y%rﬁgﬁgngkgugﬁlogftQﬁeeygnnel a

very useful gauge for temperature disturbances is the
intimate association with the cafotid arteries 8a, 8b.
The carotid arteries carry the blood from the body, ana
the amount of thermal energy'delivered to the brain by
said vessels can .lead to a state of 'hypothermia .o
hyperthermia. For instance during exposure to cold, the
body is cold and cold blood from the body is carried to
the brain by internai carotid arteries 8a, 8b, and the
cavernous sinus 1 is the entry point of those vessels 8a,
8b to the brain.

As soon as cold blood reaches the cavernous sinus 1
the corresponding thermal energy state is transferred to

the tunnel and to the skin surface at the end of the

tunnel, providing therefore an immediate alert even
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tunnel extends fromthe nedial canthal area 52 into

the wupper eyelid 62 in a horn like projection. 20 The
wonvwrnsiles ar eas of the tunnel 50 include the genasSa04/005496

area for the main entry point and the main entry

poberfoas stiomn doldFl BEboodA 10 FRstEifutdd ithrugheusal the

infrared i mage of the side of the human face show ng a

geberah. vi Bve ofsdnlee m@ipniest ryopohdt af1ddme Woai NnidBtance

tenperature tunnel, seen as white bright points

| ogahedateiduakingdeeabovess heniedi dlanCandfwl t6oanefo rolg

FIG 4B is a 91 WO 2005/015163 PCT/ US2004/ 005496

. di agranpsbawtiitord hegenekal Aege19nef t hiRLBA8NEEY ried
point and its relationship to the eye 60, nedial.

scapthabss€ns Ny, &b iy ehuawrbire@nth NASE K& erfBBs sinus 1
general area 70 of the main entry point provides an

ar gagwi &dn My mebahitbiulad epiedughhonopf dhe Ri@ihly. 1o
tenperature since the area 70 has less interfering

el gaBNE Sot hapnt hehe%aph%h@kgya@%aeegté@ebgunﬂ% bfalﬁ is
5Ais a thermal infrared i mge of the fron th

hu@ﬁ?r{§§eb%”&gkégﬁhf'é&&m§WQHEk@$%ﬂdsQﬂ@ QQVEQEOH§|Q1nuS

10 entry point of the brain tenperature tunnel seen as

Whht§Sb£'§ﬂguéﬁ%9%3f§?9¥§ #d R Rk Hec.Lhe medi al

canthal corner. Wth closed eyes |t IS easy to

observe at . h radiap ol gly, 0
e L PRt PSPk e e L8 bt e

Sh@%lehh%h%hntﬁ@t @éo&@&:?% gg g?lgd e{ntds J€l ald ggmégl on

the nmedi al canthal”™ corne ose eye

ey@hédékﬁg'cgﬁmkényf%u%ﬁ&EXdpo&ﬂé &ﬁkég bright spots define

the central area of the tunnel. FIG. 3B is a schematic
diagram of an exemplary geometry on the skin surface at

15 the end of the tunnel. The medial aspect 52 of the tunnel ~
50 has a round shape. The lateral aspect 54-borders fhe
upper 1lid margin 58 and caruncle 56 of the eye 60. The
‘tunnel extends from the medial cgnthal area 52 into fhe
upper eyelid 62 in a horn like projection.

20 " The internal areas of the tunnel 50 include the
general area for the main entry point and the main entry
point as shown in FIGS. 4A to 5D. FIG. 4A is a thermal
infrared image of the side of the human face Showiné a
general view of the main entry point of the brain

25 temperature tunnel, seen as white bright points located

medial and above the medial canthal corner. FIG. 4B is a
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the tunnel provides the area with the nost faithful
reproduction of the brain tenperature since the area
weQo3P1kias t he | east anmount of interfering el eremtUsS2@mdos496
is universally present in all human beings at an
equiiegiremt .shoamag oniheal ggrosdatli cdrealh20 MeIEN tert ryaoi rhtry
80 has the highest total radiant power and has a
surfbace whntlhihighelem @sdihid o T rjien sant medpailnicaB@hal
is located on the 25 skin in the superior aspect of

t heoredirale1caryybatoar ea, 92dWb20066015863general area 70
PCT/ US2004/ 005496 63, in the supero-nedi al aspect of

t hefmedhal neamt hahtrg oM tblpr&v{faeHbCans arédemih more
infrared i mage of the side of the human face in FIG

5SAfaithrtDerbpfédema ol et iEhMdiG derPethlryi 80nOE the
the main entry point of the brain tenperature tunnel,

seafreas 7br hght 1 ¥ tintSRGeTinkt cCaReRe: ORsErHRA paitiBheral
cl osed eyes that the 'radiant power is comng solely

fr amether skhd ftnnehe end of BTT. FIG 5D shows the

main entry point 80 in the 10 superior aspect of the

nedi al sant hed as ea aboMe 1t hgvrRdial naa8t Bal 68T Bebnt of
61, and al so shows the position of main entry point

80thB hEhahi £Atd Quilhe c@%e rOGnt e¥ebr oMb L4y A iRESE€nbOmain
Support structures can precisely position sensing

10deenees B8ihOROItHNS BN LERLEYa PRI RfnhiN€elR as white
tunnel " because the nmain entry point is conpletely

~dempigat eds iy ANZLOM C dRNARBEKS] |d) IBHET Aledi® canthal
sensor is positioned on the nedial canthal skin area

abeuenthe wiedi alosanth@ls corner angd, adhaggol {0 tHS: the
eye. - Al t hough :

radiant power 1is coming solely from the skin at the end
of BTT.

15 FIG. 5B is a diagram shoWing the main entry point 80
and its relationship to the medial canthal corner 61 of
closed eye 60 and eyelids 62. The main entry point 80 of
the tunnel provides the area with the most faithful
reproduction of the brain temperature since the area 80

20 has the least amount of interfering elements and is
universally present in all human beihngs at an equivalent
anatomical position. The main entry point 80 has the
highest total rqdiaﬁt power and has a surface with high
emissivity. The main entry point 80 is located on the

25 skin in the superior aspect of the medial canthal area
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i ndi cators can be placed on support structures to

better 20 guide the positioning of the sensor, the
wanbosmisiaB*  presence of the various pernmanent PEANAISLIUHO05496

| andmar ks all ows the precise positioning by any

noml3tecimi cak sppesoruedhEl makpeent IF Pt mk8idhe canthal

preferred location for 25 the positioning of the

sersanelbysthe support structure, but the placenent of

a sensor in any part of the end of 93 WD 2005/015163

PCT/ USRD04 D0HA 26 thebral UnAstaid| Udiqeg drhe hgereral of the
entry point area and peripheral area provides

cl homeal EycesehurIarasure|Ntse QQﬁQn@b%gcqgsEBeshow1ng a
application.. The degree of precision "needed for the

SmeasgeeneibwWi bk deher nhaent henpesi t L9PhNg S Of thbe prain
sensor. In cases of neurosurgery, cardiovascul ar

SUEgRb¥raBlirOt heneIYr geeal apr 96 Gfhilde WiceB tRe can be
patient is at high risk of hypotherma or malignant

hypestheea avithhecpsgder 1gdsposhdd onf - %Q&lé@@s%row'eg’: is
at the main entry point. For recreational

pr eBﬁﬁgog@iel@ £SRAr Lhe é‘ilziﬂ LA YoneMRLKeL S, Bfﬁvef
detection at honme, winkle protection in sunlight,

and thertgke,spoghbi,oni fige G&%§3559£¥h2p&% P&t 9f  the

the end of the tunnel area provi preci sion

10negdgd-{9r Gl ;p@bﬁalofjsgfﬂe” NERBa1l No dagggawéﬂ%JFhethe

present invention, FIG 6 is 15 a schematic vi ew

h | f
thgface §£%WﬁiﬁlJéyiege%qraaﬁér%ﬂsg SPEQS gﬁénngaéyon of

poi nt of the tunnel 90 and over al area o

eng.of Lhey yuigl apdikt §8£§{;%0{1§m& Q! e gggioééw 64

cant hal tendon 67. The en e tunnel ‘inclad

and nose 66. Support structures can precisely position

sensing devices‘on top of the main éntry point of the

15 tunnel because the main entry point is completely

demarcated by anatomic landﬁarks. In general the sensor

is positioned on the medial canthal skin area above the

medial canthal corner and adjacent to the eyé.'Although‘

indicators can be placed on support structures to better

20 guide the positioning of the sensor, the universal’

presence of the various permanent anatomic landmarks

allows the precise positioning by any non-technical
person. |

The main entry point is the preferred location for ‘

25 the positioning of the sensor by the support structure,

but the placement of a sensor in any part of the end of
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the general main entry point area 90 and the upper

eyelid 20 area 94. The area 90 has a peri phera
weandsioene92. Both nedial canthal areas have aPaeaiS2104/005496

cant hal tendon and the left eye is used to facilitate

t hechiel |tustrredt | dnclidieng nelk abenanthalentepd@oimt asteeSand

at the nedial canthal corner 61 of eye 60. The |eft

nmegieatippantdhalartandoamvidess A3 ndical®yr headlehy oRpRese@ments

to the right nmedial canthal tendon as shown by broken

| i depefidanyhicah bRgi BPpat cabton medhal dfM0 of precision

2005/ 015163 PCT/ US2004/ 005496 corner of the eye 61.

Al tleugh Ebe HRE MmEHUDERAENWilS deboMe ddh e B PR tioning

cant hal tendon 67, some of the peripheral area 92 of

5t hett wheel sdrsdzocatiedepl PV  eR8Fos B Gery , FidkirBAVES cBlar
schemati ¢ di agram showi ng two physiologic tunnels.

Theuwgeey, figHr eoshans digianea pAMHdESRANMIRY tAibRE the
BTT 10. The lower figure shows an area corresponding

topaciehabold c akunpedn 13-1whi chr iMgludesmtiie UPPGR1ignant
eyelid area 13a and Tower eyelid area 10 13b seen as

| ghbeblHerRf £aSLhA prdEerkBa BRLiFBARULE NPhet ansor is at
concentration of chem cal subStances the tota

r adin@ntnAQWeLn S, NELi ARNARLAT Yo o TRE: KEY2 ASRECT, fRessi0nal

clinical useful "spectroscopi c neasurenents I s signha

1ocorLpg:£romy i e £8F ebralarea apd dhe gedyctign qr 15

n
elimnation of interfering constituents, and the nain

i nterfers nlsr&@é&i'n%nuq@ﬁ shifi12 h@?sa%n&'f@%i@ {p?%g\ﬁgging

adi pose tissue. a recelving spectra orma

CAEhEeLeddt:d MASCH) ALULE: Je” AN NEnBr BN Y Sl A rea |

clinica
provides the precision needed for clinical usefulness.

In accordance with the present invention, FIG. 6 is

15 a schematic Qiew of the face showing theAgeneral area of
Ehe main entry point of the tunne1‘90 and the overall
area of fhe end of the tunnel and its relationship to the
medial canthal tendon 67. The end of thektunnel includes

the genéral main entry point area 90 and the upper eyeiid

20 area 94. The area 90 has a peripheral portion 92. Both
medial canthél areas have a medial canthal tendon and the
left eye is wused to facilitate the illustration. The
medial canthal tendon 67 érises at the medial canthal
corner 61 of eye 60. The left medial canthal tendon 67 is

25 diametrically opposed to the right medial canthal tendon

as shown by broken lines 6la which begins at the medial
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measurenents can be achi eved. The sensors supported by
20 support structure are adapted to have a field of

woi2es/015teat natches in total or in part the nmePabmiSe@4/005496

tunnel 13 for capturing thermal radiation from said

t ugpehet 3ofTodhedatyer Ndhe Alehdurgr mMale shaii | éhtyrof pbhet is
tunnel area in relation to environnental changes,
cobhtomad hkat m2Biehal kengeal esténawt e peyfossms. of the
FIGS. 7A and 7B are thernmal infrared i mages of an
exerplipnyraeX perearedd of5:NA0 RARM104%183cated below tendon
PCT/ US2004/ 005496 show ng the hunman face before and
afeer cold challenge. In FIG 7A the face has a

| i ghter appearance when conpared to FIG 713 which is

Sdar ker ¥nglj cathng i& Iowerscm@fmrcat Ud Bag ke NERSwidy two

FIG 7A has an overall whitish appearance as

Coﬁﬁﬁéﬁ@ldgﬂld heunssesi n Fia JHahi ehghas aRweveld | area
dar ker appearance. Since the areas outside the tunne

havertbessmiiagled of e aiteriOVensus SOIESrahdre shows an
interfering constituents including fat, the changes in

t hgrtgnpesatadsoriidde @nvid onmaboate refhgsiediin ynich
said 10 areas. Thus neasurenments I n those non-tunnel

ar eas1@ed hene f @G5 e)8Gl tLhe eqvir QHHE@EWEQSE9Q918]C area

the actual body tenperature. The non-tunnel areas

10t hesskiBeh Nakhe 1 facer1andapody ﬁ?nﬂf@angﬁ Wi &Rt tﬁgas?rlng

15

20

25

changes in anbient tenperature e radi ant power o

t hent unpshca s RIRI NSt 15:1'%5&%'5@ aRdpLPeLEeLS PRe  total
change in the amount of thermal energy denpnstrating

the;stabi | ibbyeef Ig‘enibgerm(jiat% sioaf { ?}Znn-e% ect for

area. Changes of thermal ation at the area

onLy; Q&N Ml,eéhflhe s%%&:!@oé@&@’fcf atnlféraesurements is signal

coming from the cerebral area and the reduction or
elimination . of ir;terfering constituents, and the main
interfering constituent ‘is adipose tissue. By removing
adipose ‘tissue, aﬁd receiving spectral information carried
by a vasculature' from the brain, precise and clinical
measurements can be achieved. The sensors supported by
support structure are adapted to have a field of view
that matches in total or in part the metabolic tunnel 13
for capturing thermal radiation from said tunnel 13.

To determine ‘the thermal stability of the tunnel
area in relation to environmental changes, cold and heat
challenge tests were performed. FIGS. 7A and 7B are

thermal infrared images of an exemplary experiment
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changes, which provides the nost reliable nmeasurenent
of 20 the thermal status of the body. FIGS. 8A and 8B

waneostherssal i nfrared i nages of the human facecofus2004/005496

5

10

15

20

25

di fferent subjects showi ng -the tunnel seen as bright
whishewsjppt shé nhtuhen médtal beasidabndr @dtedheold challenge.
physi ol ogi c tunnel is universally present in all 25

| ndhvi el s 7desphte Aned OMaG vari algnsr angriibingée when
differences. FIGS. 9A and 9B are thernmal infrared

| MagepafeP6cNOF26805/7@8154683nPGH U204/ 00RH6  iSROW NYower

that the tunnel seen as bright white spots are

equakpyrfASENtTH @oHdTel:s, rid | Ul reiedahepeeby18 Galtish
(FIG 9A) and a dog (FIG 9B). A preferred enbodi nent

| NgbpeLsaritd eEEGHBH RS aRS Whe hd¥d NidTBREH! /B Nhich has
processing. electronics housed in a patch-1ike

SURR O e ST IU K@ MAIopBaPRREL | 0@ RASSIAVR2sSB088Ede the
directly in contact wth the skin over the brain

t epperal UnRvleUnBgbrm&id 11 ACTY dbPOEY; oFdfBusl O chSinds  and
perspective view of a preferred enbodi nent show ng a

10; PeLSANHR0 WeRkd N9 e SUPRRN L BEUCELY & ¢REPrdefell in
a patch 72"with a passive sensor 74 positioned on

thepskifnpdtadilie &M Wfe R tURREh: EﬁéSQinQQté%Sin said

laying ona mattress 76 which contal ns antenna

W Eee52 0ENd5acilbaRl enaa i LbORNARE stkﬁagi'&f the

84 w sard 15 controller 84 communicating w

ggi“égg @@fpé(ct copau thﬂérgﬁérlg: ;‘J.g}s%%adE_)WI% yagﬁ‘./éf ebody

I ncl udes a decodi ng and ay unit at the
begéﬁﬂ@raofur%t. tIlijl% non-tunnel areas of the skin in the face

and body can change with the changes in ambient
temperature. The radiant power of the tunnel area Aremains
'stable and there is no change in the amount oﬁ thermal
energy demonstrating the stability of the thermal
. emission of the BTT area. Changes of thermal radiation
at the tunnel area only occur when the brain temperature
changes, which .provides the most reliable measurement of
‘the thermal status of the body.

FIGS. 8A and 8B are thermal infrared images of the
human face of different subjects showing -the tunhel seen
ags bright white spots in the. medial canthal area. The
physioclogic  tunnel is universally presént' in all
individuals despite anatomic variations and ethnic

differences. FIGS. 9A and 9B are thermal infrared image
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nursing station. It is understood that controller unit
84 besides conmmuni cating by cable 86, can al so

woanisaisesd 20 wirel ess transm ssi on device to PCT/US2004/005496

10

15

20

25

wirelessly transmt the signal acquired to a renote

st shdwimg Thhest | tidkictiunrel ade6n hsequendy poMeredpots are
telenetry system can use the same antenna 78 to

t reqsfary epeesgantandnt amieaekye ilNessirgpali. hEre an eaAnacat
78 can be secured to a mattress, pillow, 25 frame of

a betz. and the hi&egi (Fmerempvabl e or pernanent
manner. The preferred enbodi nent includes a thin flat

97 VO 2005315163 BABALSRONS/ Q6496 anteRparature sensor
encapsul ated by a flexible polymer that is secured to

a fBEh I O sARdneat NObrytSd PRy t @1LRGrHECEs housed in a
Alternatively an antenna can be placed in any area

supdoundiing theRatt estruSUER agh O apBLIPi oSt aRd. passive

The antenna 78 and controller unit 84 works as a

F eg&h MBF | d IERI199850Tcorf alc8C &)1\LaI /dual eliiogalir LN in
78 causes RF energy to radiate to the mcrocircuit in

t heerPatahirL2. +1hher engray, Wl Bensigredead@d 10 is a
converted for wuse in the tenperaturé heasurenent

Processandel nyide 1 thansmAsian oflndbdie faid thoing a

the patch 72 to the antenna 78. Once sufficient
enﬁéﬂé’orha§o@e%a¥rﬁfé‘&5faer£ ofth€se P EHOG I Clhb - [BkLSof a

t he neasurenent and transm'ts that data to the

r i werd, i.nt.errogatQr: . an a..7 it h: sai .
b:?ﬂcyl‘? '{2 WAL T %s%rlv% eRaa, $4¥1\%E$h§?¢1&d ?_(5%{ %% he .skin

ng processed at controller 84 a er

CORUOLERIS |G Uefucn SRt LS 0F W L[y o o
acHul SIddon, OF gy SEBFPL: Fat anf IRASUFEMER Al d'Cextenas
from antenna '&8 to controller unit 84 with said
controller 84 communicating with device 88 by
communication line 86. Exemplary device 88 includes a
decoding and display unit at the bedside or at the
nursing station. It is understocod that controllef unit 84
besgides communicating by cable 86, can also contain a
wireless transmission device to wirelessly transmit the
signal acquired to a remote station. This inductive radio
frequency powered telemetry system can use the same

antenna 78 to transfer energy and to receive the signal.
The antenna 78 can be secured to a mattress, pillow,

frame of a bed, and the like in a removable or permanent

manner. The preferred embodiment includes a thin flat
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energy) is done in a sequence so that the quantitized
answer is available and stored prior to the activation

woRo@BP1stee noi se-rich transm ssion signal. ThuBCThs2d0wW005496

5

i nherently inconpatible processes successfully coexi st
beeatsent hegn@amsulatedct bye ai noléansusipslyhde that is
"capability of the RF link to comunicate in the

pr esencedofonci seattraaccoigd | shedoby vispbeadidg thd h@ser.
25 spectral content of the transmtted energy in a way

t hat tepnh divelner ant | ¥nasthd ediipdaney p0adde in any area
transm ssion while 98 WO 2005/ 015163

PCELUB3004 AP F4R6 pat eHE] Nehdiha Piababhl gty it t he
transm ssion can ever be interpreted by the

recei verpd nheteneRat 08 Gd@scAAUNAr WASNESSLABRKE a5 a
noi se that woul d cause the receiver/interrogator 78

t orbeansdi tidnddispbay R k@@@ﬁ&ﬁhﬂt@fﬁ%gﬁn&%gggni@ﬁa 78

wi rel ess transm ssion schene can be | npl

- veeyufew ast ieverglementaailRe PAYALEON AUROSE! Yin rhe

10

15

20

25

spreads the transnission energy across the spectrum

angdatbys7pr o’fhg@SeHQf%?v\ivgﬁ%ﬁ‘a' E% 8pgred NEnSYRLEMLE for

be ultimtely produce proceSS|ng an

t hyse at; tyl%yt!—:‘ﬂr‘]‘éfé)é}re Sr‘n@&ﬁ Ao t 19(%( cd oggcﬁatlﬁl the

sensor 74 in patc comes enna

M LQCLH LU o 1S @#ﬁg EQEghfr%n%f%@ v%letlc 7 H% and: enna

ultra-thin. Slze 0 e patc

m WSm 765?{1: Ef{ﬁggtﬂty %H@L | llﬁ?._ﬁsbggﬁ léra%fterred the

desi gn approac places e processi

fupetiom Qfuitthe B4 i nigi nthe control Le 'atnsm ts, that
ﬁ RE‘“ Fh

ing as a receiver. nmessagl ng pro 0col
CO@EEQl tgf the receiver/interrogator antenna 78 with said

data being processed at controller 84 and further
communicated to device 88 for display or further
transmission. The switching elements involved in the
acquisition of the 'sensor data (measurement of the
energy) is done in a sequence so that the gquantitized
answér is available and storéd prior to the activation of
the‘ noise-rich * transmission signal. Thus the two
inherently incompatible processes successfully coexist
because they aré not active simultaneously.

The capability of the RF link to communicate in the
presence of noise 1is acéomplished by ‘'spreading" the
spectral content of thg transmitted energy in é way that

would inherently add redundancy to the transmission while
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the sensor 74 resides in the receiver/interrogator

controller 84 powered by commercially avail abl e

woavtsansws 20 or by AC current. Thus the RF neBeagiSm®4/005496

5

10

15

20

25

protocol and the control of the sensor 74 is directly
conefotird biet peobMTL Dfy comdt other tBdnsihes i ceBi ever
resident in the patch 72 is preferably conpletely

sebf- tobemprettkd He tdensiengiveysieteidbdatorhegpatchnd@her
is preferably a silicon 25 mcrocircuit containing the

ci kranssismwiged torsuppotse thehaensorwouddant addwr: t hethe
data fromthe sensor, encode 99 WO 2005/015163

PCTF 52004/ H05490gathe data f e radianifiegueney  display
transm ssion, and transmt the data, besides power

cohdecotromiginfsmittidnanddisgididlel esbatc@a88Mi £8lon scheme
Sensor, support circuitry, RF power and

coaaminbeatinlemaneeal ki BPQSilede@n AUTver e 1chrdi € Srhe
allowing the circuit to be built in large quantities

andod@latesty |gwpeesly TBbSesghentnd s qU-ekanablynUsedergy
for both passive and active devices. The operati onal

pr @6£5Ss Célie C%@&tﬁtun@farfdﬂﬁtﬂﬁ%d%%oviﬁgguﬁbié’é immunity and
automated. In the manual node, an operator such 10 "as

a, thelr seyaebhvatas the sysiemand RF gnehorwqr adial edyaren
to the mcrocircuit in the patch 72 woul d be stored

angro €¥Wald eghdl @hubSE 1) i, hewpenat ure neasur ement
process and in the transm ssion of the data fromthe

end of difge Ble tOndNQ, 3Rt eBPardB. QBLSoSUELI Qﬁeﬁ:%))tch 72

energy has been 15 transferred (less than 1 _seco

t heol £ 1O Gt aWedhda fBkegdheymBasurenent ;and.; g patdh
transmt . the data to the antenna 78 receiver and

com rold efe 8440 he1di spA ayed - am exarmmle of the patch 72

would be further minimized to extremely small dimensions
by the design approach that places all the pfocessing
function of the RF link in the controller unit 84 working
as a receiver. RF messaging protocél and the control of
the sensor 74 reéides in the receiver/interrogator
controller 84 powered by commercially available batteries
or by AC curreﬁt. Thus the RF messaging protocol and the
control of the sensor 74 is directly controlled by the
MCU of controller 84. The circuit resident in the patch
72 1s preferably compleﬁely self-contained. The sensing
system 74 in the patch 72 is preferably a silicon
microcircuit containing the circuits needed to support

the sensor, gquantatize the data from the sensor, encode
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on a back-lit LCD display at the nursing station. An
audi o "beep" wll' signal that the data had been
woeosineid3 20 and is ready for view |In the aut saBUS2004/005496
node, the process is done automatically and
conthenuaitsl yEdyy radiy rogatiedity wAlanphnesetohl eguantyansmit
and an al arm being activated when the reading is
outsieddathe bpetdds esbweangendAtiohinh NBNSHONA and digital
antenna can al so be used and the controller 84 set up

t 0 stabesemmnairolihe ddiiser, didpprens icdifteyant@nngokdr and
assure continued and proper connecti on between ant enna

78 cafflun 108t W 2002015163 RGHE US2O04P0349G1 c 58NS0 die
means 74. It is also understood that the sensor can

5nMoaul aiveng ethectedift eneraly mAAGOrdi N vge tcﬂﬁnt@e@égyand
will trigger the unit to acquire a tenperature

Meagu el owabskt hethitd @ cheMBi t s Wolds gatu%efdh%o§ both
reflected energy. This reflected energy an

| NbaERByE 0fng Wdd iRe gegeebyed at the interrogator and
di spl ayed as above. The present invention also-

provi degpa '33%%?99151‘3)&1 peREL oL | pdnbiRiegdikealor two modes,
paraneters, which conprises the 10 steps of: securing

a RAsshYCoseRsOndted.Nenbedy; 1980l Afddy, an operator such
el ectromagnetic radiation froma device secured to at

| ;
10! east ;0Rg-9F é‘c@ﬁéﬁe%ssthef rs;gﬁ]l:érgv‘%ﬂtg%ﬁ hﬁlexf g:%dqgt@d to

bed; generating a signal assi ve nsor

€€ RLVidig SR8k gnaly byna g_%‘ébﬁe ﬁe%ﬁﬁdt%eats ed and

| east one of a mattress, [ow and the frame o

bedynvapds4 ef &F ”hé‘é ngnt Eﬁe V@é&ﬁexo;tdxrée g eakeat process

paramster based on sai d
and in the transmission of the data from the end of the

BTT to the antenna 78. Once sufficient energy has been
15 transferred (less than 1. second) the miérocircuit would
make the measurement and transmit the data to the antenna
78 receiver and controller 84 to be displayed.‘for .example
on a back-lit LCD display at the nursing station. An
audio "beep" will signal that the data had been received
20 ~ and is ready for view. In the automated mode, the process
is doné automatically and continﬁously by interrogation
.at preset frequency and an alarm being activated when the
reading is outside the specified raﬁge. A tri-dimensional
antenna can also be used and the controller 84 set up to
25 search the three dimensions of the antenna to assure

continued and proper connection between antenna 78 and
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It is understood that a variety of external power
sources such as el ectronagnetic coupling can be used

waQodsraswesli ng an ul tra-capacitor charged exter Rariug2004/005496

10

15

20

25

t hrough el ectromagnetic induction coupling and cells
t ha¢n<ciay heansediaar gert by ansexuernastosdi that othe | 4¢ensor
is also understood that the sensing system can be

r etant elmpddieven réflediddBsari Cenewes. 25 akkbrdldgig, a the
per spective view of another preferred enbodi nment

shewé gy | WiTl osetigdetraidhed REIS0to 16@gueaki RY tdfdeMBure
2005/ 015163 PCT/'US2004/ 005496 a support structure

cofigydaRshedt , pategld 72 nuint h thesengar  #1it r aRSdAtdt®r  the
71, and digital converter and control 73 positioned

ONrd 4R ileldn edlerbhe enmhi@f ddtectdBAebneReysaha 1RBoiwation
weari ng a necklace which works as antenna 78 and a 5

perdant pbin Ao ikeeklacec MOr Karasrbde &ONLAQ! |BiRvEd as
and transmtting unit 79. Solar cells and/or
spgsdal i zed batteries power unit 79. Patients are

used to carrying Holter nonitoring and cards with

cords afQund-iheid Racksti@ndaliBhs mRadierent eaRnbht for
well with those currently 10 used systems. It is

u AN "Bl o1 888 8LS RAAREKLACE, wiR HAT bBhY¥rPies the

articles 1ncluding clothing and electric devices can

besH%ﬁ? Q§Eﬁ-r§géﬂﬁﬁﬂy ia”t%ﬁé@ﬂ@éorséﬁgbfhi§b the body;

capability can be eaSily incorporated into cel

PROOGS o+ s1Qt € %%H‘tr%‘?ﬁ%ﬂ%@ié’ BaRd.pebd CRUBHLeLS, device

internet 15 appliances™for connecting to the internet,

AL LN 162 ot SPAPAAL Y e COUL LS o NP1166) lana the

phone or conputer means to nonitor his/her brain

tepparat yge, bed; generating a signal from said passive
sensor; receiving said signal by a device secured to at
least one of a mattress, a pillow and'the frame of a bed;
and determining the wvalue of the bioclogical parameter
baéed on said signal.

It is understood that a variety of external power
sources such as electromagnetic coupling can be used
including an 'gltra—capacitor charged externally through
electromagnetic induction coupling and cells that can be
recharged by an external oscillator. It 1is also
understood that the sensing system can be remotely driven
by ultrasonic waves.

FIG. 11 is a perspective view of another preferred

embodiment showing in closer detail a person 100 wearing
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The preferred enbodi nents shown in FIGS. 10 and 11

can preferably provide continuous nonitoring of fever
wonro0saa@steenper at ure spi kes for any surgery, foPCag2004/005496

patient admitted to a hospital, for nursing hone

pali efbSort Nst AN S andat @fp@%\ﬁ%ﬁt 2ea}itora haghBor
by hospltal i nfection. Fbsplta infection is an

| nggcti O AGQYched 1 , durign p s
?gctlon 'S tﬁ% fgurtEGZ%lgéggg g?ﬁg%gﬁﬁylﬁ&?hﬁﬁﬁf¥01 73

ngoéqé AchJiI, RN 0% ORD cRAtLAILSe appuaLLnaNd person
occurs primarily due to lack of 102 MD 005 015163

P%M%@%&Q%% n@@ﬁhé{cé dent iyf 1,&a5d500 <0t ,f e¥gx P4 and a

t enperat ure sprkes present i nvention provid

5 U E%&ah Jdent iddcatdon ;and , L Rer apy FQE @BntPéfféf QF?PEJ%nd

our automated nonitori ng of tenperat ure

e §£ n%rr%é:%l?lﬁji Esﬂl\}?l ’57sf emperatur ef‘fs al ar cﬂ‘l catl sBEcialized

. f Tow timely Ident n_and
treat ment '
R M O e

oc due ta dela Lnstreatin |nfect|o 0 s
es?%% ‘%Oéll&ob—’rlél eﬁpgdC%r n%hntcsoréirsolé?rgxéﬁé Eﬁgi?le necks

f h I
Ay ttes: bh%é%“ gd%%soﬁ%%ﬁﬂ“?eﬁ55n°”%&'u{‘%“%“sde'p %urmtly
t t f f d nb d
10 el sgrp?f?%ea & TR e e Bk £ PoErRes: oy goCkiace,
conpri s 0 09 t di ,
angpcéﬁﬁﬁ Hlﬁ%faﬁrgé?%Vﬁ g@ﬁ?&?ETﬁgaE8§PﬁF§ﬁz one%ﬁ%trlc
skiin at the e of the tunne

N O e i i R

device 104, a
capability can be easily incorporated into cell-  phones,

note book computers, hand held computers, internet

15 appliances for connecting to the internet, and the like,

so a patient could use his/her cell phone or computer
means to monitor his/her brain temperature.

The preferred embodiments shown in F;IGS.l 10 and 11

can preferably provide continuous monitoring of fever or

20 temperature spikes for any surgery, for any patient

admitted to a hospital, for nursing home patients, in

ambulances, and to prevent death or harm by hospital

infection. Hospital infection is an infection acquired

during a hospital stay. Hospital infectioﬁ is the fourth

25 cause of death in the U.S. and kills more than 100,0'00

patients annually and occurs primarily due to lack of
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processi ng device 106, AD converter 107 and a sensi ng

devi ce 102 connected by flexible circuit 110 to power
waQosmusiee 108. For exanple the transmtting npduius2@an0s496

include RF, sound or light. FIG 12B is a side

sckemayi ¢deut il shioMdm oot heevidreXxdbl emmairataref sthees. The

support structure in FIG 12A with flexible circuit

11@reesnect ingentidat ogleetigesi ctpaskpgei ddht MiicGltion and

contains a transmtting 25 device neans, a processing

dethegapnd af seasi ngneevt it | Mud hed i gt e ofalbfated
patch 109 and the power source 108 103 WO 2005/015163

PCROKEROPMPHO5HI6 tdnbeirheukel t 8t deipfrsaiid pat clhplRQ. in
Exenpl ary enbodi nents w1l be described. In

5aceefngangeu t int Rilsroxenpl ey gabodivent f10fs will allow
t enper ature neasurenent, the thermal energy emtted by

5 theeBFTibsnsensest vn thed t €APAIAINY & 5eR80k nE02t S hand
as a mniature therm stor which produces a signal,

re@h§§eﬁ£é§§httd@hﬂﬂ“ﬁﬁ“@os@ﬂ§r98m§fi@§¥&oﬁ£h%u%59%§|3Eﬁtic

then converted to digital infornmation and processe

- bynBERCERSON cdRBoctist NSt @Ndadd PrOCaSUNd nfOlinfect ious
determning the 10 tenperature. An exenplary

sopi-6zbased syskemrfor Lnal ny-d anperat %ﬁogﬁﬁ%&{;”ﬁ%ﬁde

conprises a tenperature sensor, I nput cou

10Ci hedhl . £8i-00kRHAGESSiEBYL] &SHiéor%&g P 16RUPLHRYuaing
circuit and output display circuit. tenperature

S€R§Pind 02 d&iGhg fU}eBm:ﬁtcﬂ{j)ldt o7 oAl g{auigg, 15 pl aced

on the Surface of the skin at cant hal ar ea

respondgrd 0 VA( i a1 oNs.- L0} bgfefiiérﬂ; LRIDET JLULCWNLCh L errea
mani fested as a DC voltage “sig Al
embodiment showing a person 100 wearing a support
structure comprised of a patch 109 with indicator 1lines
15 111 and containing an active sensor 102 positioned on the
skin at the end of the tunnel. The preferred'embodiment
shown in FIG. 12 provides a transmitting device 104, a
processing device 106, AD converter 107 and a sensing
device 102 conpected. by £flexible circuit 110 to power
\20 source 108. For example the transmitting module can
include RF, sound or light. FIG. 12B is a side schematic
view showing the flexible nature of the support structure
in FIG. 12A with flexible circuit 110 connecting
microelectronic package 103 which contains a transmitting

25 device means, a processing device and a sensing device in

the right side of the patch 109 and the power source 108
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This signal, coupled to a Signal Processor Crcuit

via an I nput Coupling Grcuit is used to nodul ate the
waQowwipes of an oscillator, e.g., a multivi br 2BCOUS2004/005496

circuit, piezoelectric systens operating in or just

abowethdelePdiidef bEqBRNEYpEBAYEL O ThERHPLELGt efbb8iment s

primary conponent of the Signal Processor Crcuit.

Thei putputdeefcribbe. oscillator is input to an

anplifier, which is the 25 second prinmary conponent

of the 5i gaaboPiacessarichlOdn MO 208RHV1BE62mbodiment for
PCT/ US2004/ 005496 The anplifier increases the output

| eu&h?éfamﬁehem%ﬁén@h@r Sthd hahethel OWhBYEy Ofeddit@ed by
Signal Processor is sufficient to drive an Qutput

5 Di spb ayr lrscLgehse@e%neh@gter%lefattear@ats%goiaf 16P€such as a
Qutput Display Grcuit, e.g., an 5 audi o speaker, a

Vi g otz d:'h%l%lmgi‘}étoi?rwﬁimr Mﬁﬂe@l @ sqlgﬁgh.aifepresentlng
enbodi nent, an Qut put Cbupllng a rCU|t iS utilized t

mat o EH@rﬁéEn%eégyO”ééﬁbeedS' SSQI tfdd CHbﬁvéPced
the Qutput Display Grcuit. For an tput Di spl ay

G E(Gu'c'.t 8% ﬁ 1%rﬁgﬁlénd'egic§ %rb ec'xs' g{/lalprotcl%%slag 106

CQut put pling Grcuit mght Tnc e an anal og t
di gi{ ndpnyert o&éé&”é} AfoE?aC POYEL & 1M rb@ the
circui |s the remaining primary conponent int
ess h . |
10req§@é &ﬁﬂ&% sd%%o?%g? far%e%gg?gzﬂo 9gg%¥lﬁg?b brain

prg rh;? AR frhe%[] L\]}%&Ielpltt 'Leom?rg_%% FéfoE&ﬁ dﬁlef Cillsor,
fent s of 1 power “supp y can | e ultra

TG B L8, L S DL e

Thgo flngtr%n§ggfgrs’ar§d gn"i‘autput display circuit. A

temperature sensor 102 (e.g., thermistor) in a patch 109

15 placed on the surface of the skin at the medial canthal

area responds to variations in brain temperature which is

manifested as a DC voltage signal.

This signal, coupled to a Signal Processor Circuit

via an Input Coupling Circuit is used to modulate the

20 output of an oscillator, e.g., a multivibrator circuit,

plezoelectric - systems operating in or Jjust above the

audio frequency range. The oscillator is a primary

component of the Signal Processor Circuit. The output of

the oscillator is input to an amplifier, which 1is the

25 second primary component of the Signal Processor.
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processing electronics, transnmtters and power source

can 20 be preferably. constructed as an Application
wepewsivises Integrated Grcuit or as a hybrid cPCTWISE004/005496

alone or in .conbination with MEMS (micro electrical

mechani Thé agpdtiéisy tiechestegyrhdheutheEM ™1 from the

voltage is input to a mcrocontroller 25 unit, i.e.,

a skngleachi pson Chiapr e SAMputMILC R HeS A@n1PPREEAREEE is

to process the therm stor voltage into a 105 WO

'2065£0151&3: RET/diS2@04h0004P6: Dighia) &ixaRalk Wingbending
corresponds to the patient's neasured tenperature in

degneaheC faruntegoeeshk) catpube BBl t@rddit,S e.g., an
understood. that different programm ng and schenes Ccan

5beaused. sbeakexanpl esidube 8IS odi #Old A€ £aBtRePCpossible
directly fed into the mcrocontroller for conversion

' t i S . ,
t od@spEaper ahbo@inaitie ady 6@&%% 6%@){%%:%[16%%6&6{‘ is

as a tenperature value, e.g., ot her

handitheed vebt agecaannke NILRGES S hﬁﬂ@ggigﬂafngkggessor
to digital converter (ADC) before it Is Iinput to the

10c 06606085 @hkeburFhe BispoePntr oL er out pit, Afthi e
addi tional signal conditioning, serves as the driver

f obi 8o PALZOBIRGYLS ikharavdiQi £ LN (Y 11(%@59”59 nal, the

transmtter. The piezoelectric transmt Wi refessly

10 sepdspe gi ddlpRugses: 15, haty, bg J8¢agni zuggl gxalog to

software in a clock radio size recei ver no

Co@f’g‘;:f?’t_gépg @ m&hphane, | py pass  audio golwte%r’suppl;y

anplifier, mcrocontroller unit, Tocal tenperatire

di splay; @nds pEgs SRLLGLEd %EFE%E%“ES@SX%C in the Signal

Processor Module. The DC power supply is required to

support the operation of the oscillator and the amplifier

15 in the Signal Processing Circuit. Embodiments of the‘DC

"power supply can include ultra miniature DC batteries, a

light sensitive DC power source, or some combination of

the two, and the like. The micro transducers, signal

processing electronics, transmitters and power source can

20 be preferably  constructed as an Application Specific

Integrated Circuit or as a hybrid ciréuit alone or in

.combination with MEMS (micro electrical wmechanical
systems) technology..

The thermistor voltage is input to a microcontroller

.25 unit, i.e., a éing;e chip microprocessor, which is pre-

programmed to process the ‘thermistor voltage into a
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al ert mechanism The signal processing software is pre

20 programmed into the mcrocontroller unit of the
woeosiuers3 Al t hough the present invention proPCU@S2004/005496
means for RF transmission in the presence of noise,

t hidggparti cignalenbddichentougesgonddi ccophehe apatient s
receiving unit nmay offer additional advantages in the
hospetaledetbmpgrstuce 20 ddpreed sczebP &Egrees F) at the
interference with the many other. RF devices usually

pr @gentita. sat dis setdérFooinehat 061 V&1 2005/ 8dming and
PCT/ US2004/ 005496 microcontroller unit drives a

t egpieatar eadi splwyed.or Foraekafpl & eNthdeidyEIPORIGICOEEE: can
Each transmtter is tagged with its own ID. Thus one -
5repei \@remndyl €cdanhe IR diiroctakk8lisePaltbeNtSnvlrsion
wat ch, cell phone, and the |like 5 adapted with a

n epopherepeaatals ovaliK a8 e eGa 8 edM™EULesckBen as
anot her enbodi nent the output of the mcrocontroller

i _Sau§@f§lp59agﬁfé/evz?ﬂ.@,e%(?'ggl,eggr L€ PUZZLN o yﬁ%er Eﬁnd the
m crocontrol |l er output diives the piezo-€électiirc ,

buzeetabo A" nd NELUSel.of LheNeal L thLGALeni 00, 500y

situati

converter

I'n t design t hé ou %u

transftorns

M EOcopLiell elaEy beaddnta s digiialsioanaleg

DAC)

10Si QPQLOC&QQ flré%sm crocontroller to an equival ent

15

20

25

ana

0g Signa which is used to drive the buzzer.

I t th nbaodi ment. t he output. from.the, (DAC) .
0 Veed 1 et ORI, e REe SEFoEnPatpE byPamaional

{ocoQ4t PHL, AL APRLOPII aLe audi WL g Lo, the user,

for

e driver for a piezoelectric
audio frequency (ultrasonic) transmitter. The
plezoelectric transmitter wirelessly sends digital pulses
that can be recognized by software in a clock radio sized
receiver module consisting of a microphone, low-pass
audio filter, amplifier, microcontrolier unit, local
temperature display and pre-selected temperature level
alert mechanism. The signal processing séftware is pre-
programmed into the microcontroller unit of Athe Treceiver.
Although the present invention provides means for RF
transmission in the presence of noise, this particular
embodiment using a microphone as the receiving unit may
offer additional advantages in the hospital setting since
there is zero RF interference with the many other. RF

devices usually present in said  setting. The
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i nstance an athlete at risk of heatstroke. For a
sensed 20 tenperature above 39 degrees Cel sius the

woressageiesi ght be: "Your Body tenperature is PCGNS2004/005496

5

10

15

20

"~ 25

Seek shade. Drink cold liquid. Rest." For tenperature
bemdwr8Godegrtbsr Qelisi udrities nesseg®dHa@hirebedispi For
Body tenperature is Low. Seek shelter fromthe Col

Dr ieakhwari Entubding\anoni 2ardf. "Eak®’ Q2540151863 tagged
PCT/ US2004/ 005496 I n anot her enbodi ment the output isS

usedthoitsi aenarbi gitud loars Feté Sre PrRGAETRG A @ OWERHE for
an appropriate |light signal. The transmtter consists

of vapions r aead ertisght At Ratc chs a@élyagﬁgm}éhenaltl@emeE 1ike
tenperature reaches a 5 certain level. The l'i ght

si gnaptad| Wivlr K asc@opRdmd ecak Ot EQ! woRkt 23Ehabe receiver
activates a renote unit that sounds an alarm This

emhediupent for instance can alert the parents during
the night when the child is sleeping and has a

tenper atwre spbkiesr 10 MbRAREREAT YtﬁEbOdEHEﬁﬁt of the tne
platformfor |local reporting consists of three ]

el petronb e Mdwes s meehaphcaliye ho d-rél%ctﬁlg'f:' Euber.
pl astic hol der such as patch 109, Ich conta

senser dferfasidianed ogythe: Scﬂ':p\reast té%%dBEe%' tglectrlc

The nodul es are: Tenperature Sensor

M stogont rQd | g Mpdulge q&%rojt)@m l%srﬂ Mdlﬂln%eal:&alng

addition to a battery. An el ectronlc i nterface 1S USE

begyeen gach madul e ik th&e%fgq{ al I, devi %%t%g pfog?” Yehe

functlon The configuration thls syste onsi sts of

m§éfd><£br§é&fdh%§ Pabgh 409 aldached, to the BTL,2182, DY) o

converter (DAC) that transforms the digital "data signal
from the microcontroillAer to an equivalent analog signal -
which is uéed to drive the buzzer.

In yet another embodiment the output from the (DACQ)
is used to drive a speech synthesizer chip programmed to
output an appropriate a.udio warning to the user, for
instance an athlete at risk of heatstroke. For a sensed
temperature above 39 degrees.Celsius the message might
be: “Your Body temperature is High. Seek shade. Drink
cold ligquid. Rest.” For temperature below 36 degrees
Celsius the message might be: “Your Bodﬁz temperature is

Low. Seek shelter from the Cold. Drink warm liquid. Warm

up.ll
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20 sel f-adhesive pad. A therm stor coupled to a
m crocontrol |l er drives an audi o frequency

woizewsmesestric transmitter or LED. The* syst eRCT/US2004/005496

10

15

20

25

provi des | ocal reporting .of tenperature w thout a

recei vemn ANdtadei embefendfit | tightoutpdd @ eided K UBANe a
when ceytaln thresholds.are met. The 25 tone can work
asl%k@d“ ABafEmi ©fs0d %ggam@éd hy@ancyehee. ak08aMQ-opriate
200 015163 PCT/ Us2004/ 0549§ Another exenpl ary

e t'TE_BEgﬁzQI. r epRt & FHRAHERY Csdishks Obf f QW infrared
el ectroni ¢” nodul es: Sgnsor Mbdul e, M crocontrol |l er
Modul:g, L put s TransRLtbar Modukgeaidnperature reaches a
Recet ver/ Moni tor Mdule. Froma nmechanical viewpoi nt

t h@e]?tzlati'nr S{eddtf eeTHlei'iEﬁtafs%gﬁhﬁt yahhy ddantigal, tQmote

t he rst ~ enbodi ment . ectronically the Tenperature

SepSAl AN 1M g:ﬁ:%ﬁl.r %%%%%QEF%/bgukééo%gudéf@néﬂé@sé&hds an

t he previous odi ment . his e ment an Qut put

Tr jt : I ; reyvi.qu
bR e D e S pEE MO ne s
desi t ' i 1.gl_ess].y it t r
(AP bR, hERRT kel BRI 1 ETPERAT End nas a
rengzggﬁégdg%a%§g¥eReceiver/anitor Modul e. An

rfa

t y L
el ectronic 1n ce-is used between each nodul e for

proper JfUnctlgi. hi suey£6.cag: 1?P§§pﬂggkhgsdé%% local

patientS if a nospi or home set

conti nyaus basis tenmperature leyvels c fai ne
bt ot Yo S e By nsThetel vaPPRBRITer | Hodlies

ovi ded Sy t he "RécCei VEr

Modul.e. A i et f [ . el
W00 T St LETRLARAE P R0, SUBRLE S s

frgﬁ%ggrygi 38(5 ge, o8 Oleég{] g%c%'{lotca%%p | & sdlls o%‘Tq O(ZR e;?oissit A%Rd on the

skin at the BTT site. The modules are: Temperature Sensor
Module, Microcontroller Module, and Output Display Module
in addition to a battery. An electronic interface is used
between each module for the overall device to properly
function. The configuration of this system consists of a
strip such as patch 109 attached to the BTT area by a
self-adhesive pad. A thermistor 'coupled to a
microcontroller drives an audio frequency piezoelectric
transmitter or LED. The system provides local report;i.ng
. of temperature without a receiver. An audio tone or light
will alert the user when certain thresholds are met. rfhe

tone can work as a chime or reproduction of human voice.
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platinumw re, surface nounted sensors,

sem conductors, thernoelectric systens whi ch neasure
weundsaasics enperature, optic fiber which fl uor e6TAS2004/005496

binmetallic devices, |iquid expansion devices, and

change- photHet ecdedp TLS, RBeBbalhertt 2FcseNS@fiot £ ¥8bakting
thernmonetry and reversible tenperature indicators

| NnebHEi 86 | iGI Gy SkabcMbalc ShesdiBlesd HAAMP Module,
2005/ 015163 PCT/ US2004/ 005496 preferred tenperature

sepseroboviridast habdh 8L or dmdrle  $P4ddnAvald aPloguileoming

or
Shi baura of Japan. FIG 13 shows a bl ock di agram of a

pr ebesi et/ MIed- MRRlauetk . t ReoRr eSeidenkAYEeny | Qﬂe\l\rﬂi@ﬂt{‘ Othe
transmtter 5 120 to receiver 130. Transmtter 120

r ef b i i R, i or j :
sprefesa wr%{gl?&%l%ﬁ)a a%flgﬁf_ﬂ%c%aﬂ& mf%e&wﬂ fo the first

m crocontro radi.o frequency

tr ] (RF) Die@n [
0d T BN 5 poRer Sou ca. Ta Ay FLER Ty 1o 2

se a 1 ¢ i tain | ;
RESERRne AR 2008 e PORAEOY U6 | ! Llevions

N AR R st S Tbe M s s aneny plreer
Moty Rl Ae T B el BPhnERE TR Bl oyt
10 G PR Sy et AR o Y BRI Phnemie
ClBLE Gt P bt St S reClibe, et 397 ene
(P e et B U R S Py (Rbbdea

trﬁggg§$g§eMS%%%o%nﬁodule. An electronic interface ‘is used

between each module for proper function. This device can

15 Dbe utilized by patients in a hospital or home setting. On

a continuous basis temperature levels can be obtained by
accessing data provided by the Receiver/Monitor Module.

A variety of temperature sensing elements can be

used as a temperature sensor including a thermistor,

20 thermocouple, or RTD (Resistance Temperature Detector),

plgtinum wire, surface mounted sensors, semiconductors,

thermoelectric systems which measure surface temperature,

optic fiber which fluoresces, bimetallic devices, liquid

expansion devices, and change-of-state devices, heat flux

25 sensor, crystal thermometry and reversible temperature

indicators including 1liquid crystal Mylar sheets. A
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conmuni cation ports 156. A variety of devices can be
used for the transm ssion schene besides the
woansmigical |y avail able RF transmitter chips PCT/US2004/005496
previously nmentioned. One sinple 25 transm ssion
deprefsriait| vdepanaappar akdson tihcduskengl themtianoel model
transmtter in the 916.48 MHz band that sends the 110
WOL 2005/ HBA61GD 1RCELLIB2OM N4 IE Jhpaper at ure readi ngs
to a bed side receiver as a frequency proportional to
the reamiigng. 1Bhe sthbesn st 0b1Sck I eFisframceoBoubd preferred
control the frequency of an oscillator feeding the RF
t r asedideaic det acth8ppireskhtt RaveHt Yo YCi 8k bnd StkefsSmitter
than 1% the 318 MHz band woul d be usable. Rather
5t hago f tequeneyved Peii OfdRASWERFEND ot @¢BAEGNB] $alnc bedes
used. The nodel uses a sinple radio frequency carrier

asat BaipnhopMahiceRpbrasROrs ANdroBs A11RE tHRIY) 114, a
carrier wth the graln tenperature i nformation

derbyes £FOendll dr-araduetionreevice sapabl 8/0f converter
changing its electrical characteristics as a function .

of 1{ NPT AN & I D & pbt}sfr%&ﬁfa 125 t f&%lflwgyemy 124,
or anplitude of the carrier woul d be noddl ated by the

teppRLSt Uigs, | RAQT HRELOM: §98thﬁ%efbféﬁ%?‘%ﬂlﬂﬂﬂT%d 1P the
that frequency could 15 denodul ate the changi ng

1oca£ﬁi§r and J.2eayer thei s owiy.1pyi ng h@"pe&§b§&§2F675F
dat a.” Anot her transn1SS|on technique suitable t

”@‘é‘v?ﬁiablté‘efr%mg@@cr%ﬁ{%ac tildR, aA§HEBH£t USA) this

structure 1s a chirp device hi s means that when

act L vatgdy lhz‘é:)cz(l PEEIVEY ﬂgﬁs&‘éu‘é&t S(B ¢RAbh8! Lbatiable

starts at a
from Chipcon Corporation of Norway.

Receiver 130 preferably Iincludes a chip RF

15 transceiver 132 (e.g., CCl000 available. from Chipcon

Corporation), a microcontroller umnit (MCU) 134, amplifier

and filtering units.(A/F) 136, display 138, clock.l40,

keypad 142, LEﬁ 144, speaker/146,‘in addition to a power

source 150 and input/ocutput units (1/0) 148 and

20 associated modem‘ 152, optical transceiver 154 and
communication ports‘lSG.

A variety of devices can be used for the
transmission scheme beéides the commercially available RF
transmitter chips previously mentioned. One simple

25 transmission devices include an apparatus with a single

channel transmitter in the 916.48 MHz band that sends the
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frequency in the 1 SMband and smoothly increases
frequency with time until a maxi mum frequency is

woeeishesics The brain tenperature informati on i BCUASL00U/005496

5

nodi fy the rate of change of frequency of the chirp.
Théempeeavere 25resdites gned t:p mMeaEsUrAdehe rehiPelNPHE &
very accurately by looking for two or nore specific

f r éqegneneg. phport hemall kb WAe200/0345163 The thermistor’s
PCT/ US2004/ 005496 first of the frequencies is
detreet8danee clvoakameasures thberebansed, t bR HNtYdo bt hstor
second frequency is received. Accordingly, a third,

f odethingt the Rrequensyiwd dake 1%%41@‘1 &9 ahd Hﬂtgh@ycle
rejection of noise. Since virtually 5 all the dire

sequenDessSpread SPeCt um tyanspibt erga%cf‘nQOuE NG¥able.
hopping transmtters are spread randomy r oughout

t hehehpar theh ff@;deslwybaﬁdpekhgdprﬁm&d%% ek chh@&ﬁ?e can

actual l'y producing the "right" sequence o

fregqueseies dhe axsedll Yadee ar bgﬁftvll%n' ﬁgg‘deOth\/]\%é&% Igglgarrler

Once the receiver neasured the

t apgethtr e4uBPEhESon t Pl ddd® it ?‘%d}\éﬁge ?né @Lat\f\oglagrler’

represent the brain tenperature

seqoPd, tHehi hfaior t%%ﬂé&gtlﬁféaqlﬂﬁ98¥mét§1%10t dE?%\%ae%r@ﬁ a

the receiver wwthin a "known

10 T €68hN&iu A5 Il &Q@@cé’ he babid al ¢l ncﬁ“gn 1@1 notl.sse Th]':rlcal
P ng B

15

20

25

provides a spread spectrum sysiemb

SPeRL £ 4R 005+ iidsansyl t Li ng fhe; 4 nf oorq:g ée%%eﬁf%}:}lﬁe NCH-

encoding the information In a way

expgehedsingi)se frﬂ%gkhefrgogggs@ pr ngﬁpggﬂi?gag-uig € the

chirp transmitter 20 1s | ow

angaf:!:‘felbrv%lﬁé %‘g)%{o@hﬂgged by the temperature information

so that a receiver tuned to that frequency could
demodulate the cflanging carrier and recover the slowly
moving temperature data.

Anothér transmission technique suitable to transmit
the signal from a sensor in a support ' structure is a
chirp device. This means that when activated, the
transmitter outputs a carrier that starts at a lower
frequency in' the ISM band and smoothly increases
frequency with time until a maximum frequency is reached.
The brain temperature information is used to modify the‘
rate of change of frequency of the chirp. The receiver
is designed to measure the chirp input very accurately by

looking for two or more specific frequencies. When the
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transducer is one of the active elenents that controls
the rate of change of frequency.. O her preferred

wenhsdiment s for | ocal reporting include a SeRSDUS2@H/005496

5

operational anplifier (LM358 25 available from

Nafiosal o, éftiec ohchguemcCespdratdearectadd a LEDG measures
addition to a power source. It is understood that 112
WO 26 O =16 3 IRETMd820041h8 0548 d tihrequeperatisorakbeived.
anplifier (Op ‘Anp) can be substituted by a MCU and

t hecddafdligist,i tait etdliby, a fpueznel ectr | C Freefeaagntcould be
FIG 14 is a schematic di agram show ng the support -5 "

St sdddireo 1603 t in atSens@fecti®n afd nMibe164seaber Ohktiglly
and/ or adjusting unit 162. Communi cation between MCU
16411 atie uditedb2séGuartdd ayRdady splebesuhb8rahsmitters and
wrelessly 166. By way of exanple, but not by

| préqidiyy exeppimeyy thhdsmitk@zsi Nndwide ghid@ie randomly
control units in cars, thernostats, 10 vehicle seats,

f UE REd U IR U tEXBIG S @alBCBENEBe ThMIHANAY, chkoptweakility of
medi cal devices, drug punps, and the |ike. For

exgaphe, aMeWalbd | soryR@riagmedmd t hniighem t ddi@ence of
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tenperature level to receiver unit 162 in the exercise

meghideendVed af tREcEXPr €nsiMghiaehhae: ynkdmd2 is 15
programmed to adjust speed or other settings in

accor dafie® Wehd theesignahedsneidt edeb) iMH 164kt the
preferred enbodi nent allows precise positioning of

th€a§§9§i@9e@@@@éf€é§‘QMaEh%iﬁHpﬁggttﬁérQ%ﬁﬁée19ﬁu§hﬁbuld
BTT site. The support structure is designed to conform

t 0r20rd e anAOW:eah angeriksof toite tBET capbeat¥hi 68cond,

assures ‘
third, or fourth frequency 1s not received by the

receiver within a '"known" time window, the receiver
rejects the initial inputs as noise. This provides a
spread spectrum éystem by using a wide spectrum for
transmitting the information while encoding the
information in a way that is unlike the expected noise
from other users ofAthe ISM band. The chirp transmitter
is low cost and simple to build and the brain temperature
transducer is one of the active elements that controls
the rate of change of frequency..

Other preferred embodiments for local reporting
include ‘a sensor, an 6perational amplifier (LM358
available ffom National Semicondutor Cérporation) and a

LED in addition to a power source. It is understood that
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proper placenment of the sensor at all times. The _
corner of the eye is considered a permanent anatom c

woOandrmasic3 i.e., it is present in the sane | oeariuszoumnos496

all human beings. The BTT area is al so a permanent
anahenpe2at | enadivearko last ident(opt Aabed chy bhe spbeseBlted by
invention. To facilitate consistent placenent at the

BT# sMCE, and 1iBe WXLEOOSs&@HslfEhtRAT/ Y920Q4/ @248 1ectric
indicator in the support structure can be used as
showmponenttl GS. 15A to 15E. FIG 15A shows a QGuiding

Line 170 placed on the outside surface of the support
struct ez 1724 I8eaCuicliendti® Biagrdn OshswihdethdPsupport
with the nedial corner of the eye 174. The sensor 17%p

5i sstocatwetk abeverbhe QEd0 ldgne D v@ndien Egﬁtrﬁ]éling

outer edge of the support structure 172, so once t

Cuatd ngr LadpuskAoofudifte 1990PAmBhi H5E S Bdlwdsh Mcu 164

lined up with the nedial corner of the eye 174, the 10

Seasarud 6 iéalmgsiééﬂméﬁédo%yt@&rgﬁ'@sgnBEYWEQEEQ%Siy 166.

the tunnel. Thus the support structure 172 can eII _
i % BSi sLenhby et diN g, -

Phe sorcer 176 7o cover T ho prrararich PRep Rl | il

Fl o2 16Re shausc o fldd eesily dlesigh 0f14 NEa Pat CBndffoodits,

but, with the sane Guiding Line 1 I ned up W

10 negéid c16O0r BEEL 9f tAREneY¥Rrd 74 eS8l | v gle%(’)ns' &:et%ng,
e
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pl acenent of sensor 176 at the BTT site despite

di fésRnGe infeadesh 9ReviLS , 1&&%%%,h &nd rt%];eerf %ﬂe . For

enbodi nent showi ng the 20 sensor . lined up Vil t

ek Al 1G0T NQfcyl 74 g aThUsg | npi‘a_i;lsammed with transmit the
temperature level to receiver unit 162‘ in the exercise
machine. MCU .in the exercising machine unit 162 is
programmed to adjust speed or other settings in
accordance with the signal generated by MCU 164.

The preferred embodiment allows precise pésitioning
of the sensing apparatus by the support structure on the
BTT site. The support structure is designed to conform to
the anatomical landmarks of the BTT area which assures
proper placement of the sensor at all times. The corner
of the eye is considered a permanent anatomic landmark,
i.e., it is present in the same location in all human
beings.  The BTT area is also a permanent aﬁatomic

landmark as demonstrated by the present invention. To

facilitate consistent placement at the BTT site, an
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enbodi nent a GQuiding Line is not required and the
sensor 176 itself guides the positioning. In FIG 15D

wOheosMTEl6175 and cell 177 of patch 172 are | oearaig2004/005496

outside of the BTT site while sensor 176 is 25

pr énilsedyoposn t thaeduapotthesBilctsiree.cdd b whster $& 08Hown
that any type of indicator on the support structure

catin £1ds W2.220@% @$8163 PCT/ US2004/ 005496 be used to

al | ow proper placenent in the BTT area including

ext er naFIemar ksp |tafdsets, cailisngn fike SUPPObliaced on the
structure, different geonetry that lines up with the

cobesi@ slnerye orarbet BEphbke. sOrldtarel 2k 2l STRROENCH I ng
preferred enbodi nent show ng the superior edge 176a

50f Lsgasarolig llined wp Wilkh redl aleqiGar N&Irnki4 ANbhe eye

ungdgest 008 dhatid $EHEP1WOT KE NG ASs GRS

| ocated in the inferior aspect of the nedial cantha

ar eaa Wirhe dardachizg antbeht & JdfR-d The @cakedyi Nihbero

superior aspect of the nedial canthal 10 area.-%upport

st aHet Uhe thé? fAerd GRRNRIA | thd NAhGat,Ar 4 ciGamrised oo

of a small recess on the support structure 172. It 1Is
st u ;

| i ke an adhesive bandage can have the side I%%Egg%t£¢2 e

t 011 hieq seRsof; @ndcRar dyryie 1 made .t ho%ezchegg %5 174, the

pi eces. The sensor side Is first attach e skin

i {0 i1y it T
10 anden 25y ¢ @e§§ngsg%}ﬁ%§4§n%e&§é \?(npréh&fj M of the
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sizes, adult .a C cover a pot ent’ users.

Th@uﬁrﬁéf.r i ?ﬂmg oghé hg rétﬂtfﬂ@eurﬁﬁméﬁ NGe aﬁré‘c:hsely

patch can be soft an ave I nsulating properties”suc

gsa?gocéﬁ§agﬂgﬂyiying?iggtﬂyléﬂw%y'Q%p%HQEQgtBQ Egﬁsor 176
pplication a
to cdver the BTT area at all times. |

FIG. 15B shows a different deéign of the patch 172
but with the same Guiding Line 170 lined up with the
ﬁedial corner of the eye 174, thus allowing consistent
placement of sensor 176 at the BTT site despite the
difference in design.

FIG. 15C is another preferred embodiment showing the
sensor 176 lined up with medial corner 174. Thus in this
embodiment a Guiding Line is not required and the sensor
176 itself guides the positioning.

In FIG. 15D the MCU 175 and cell 177 of patch 172
are located outside of the BTT site while sensor 176 is

precisely positioned at the BTT site. It is understood

that any type of indicator on the support structure can
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mul tilayer structure of the patch can include fromthe
external side to the skin side the follow ng:

wohbisausmse | ayer; 'doubl e foam adhesive PCT/US2004/005496

5

(pol yethyl ene); sensor (thermstor); and a Ml ar
sheet . udée senserllsur f fecp&an pdacbrRefiovered die t BET area
Myl ar sheet, which in turn is surrounded by the

adhﬁ&lﬁi@lﬁgdéx@érﬁm h9aH8, AWasiefts, xaMQn the support
2005/ 015163 PCT/ US2004/ 005496 thin material with hi g

t heepatries) st@rgeraftl |fWncthor nieatcongdueli Mig Y wG8R  the
be preferably used as an interface between the sensor

andot-her ext efidrloyeSUaAdashe POlUr et hane foam (K =0. 02
WmC). Any support structure 5 can incorporate the

preferregai nest afd QhdrRker hakreArdd e@dBheROWehowing the
source for the patch includes natural thernoelectrics

asg béfl@:.se@d?¥ LR aprEsefdna d Vet i @Rnekn RAddh{dPNmedial
standard |ightweight thin plastic batteriesS using a

copBi-Rati QR 40f o ph a3HEESeUGH 8SelOinferior aspect of the
fl uorophenyl t hi ophenes as el ectrodes can be ug

arsediéfwc@n%hahl Wi d2g J@ﬁﬁeerm 89381"1{%) c%ﬂt%ifeiﬂ h?t'/s is

anatomy of the BTT site. Another exemplary suitable

pow@éa§@&rq% t%atte %r?&‘ol:' ?\g@og@é %Uih(y)%&gﬁ s@hiifhay

state [1thium conpri f a sem

10 p' 9?{350@55&9'%&&%%»5%%6 a{@éﬁe&% TLGEQS6r 179
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system can have two mod

teHBrﬁ alyLe o%hae %ﬁtle%bésgu al?ée‘gs&h]%d%t ucture 172.

enpe ature the systemis e SYyS en1can

al $p h@ée A4 QPs cﬁéd SWEh *%Iy \%\ﬁ% i %%F%eﬁércgét support

usi ng SKin reS|s ance, Sso on ensor 1s

p| gg%gc@uré h%lﬁ:@ I{ Sakggs ggéévacta%d have the side

opposite to the sensor and hardware made with tear off
pieces. The sensor side is first attached to the skin and
any excess strip can be easily torn off. Two sizes, adult
and children cover all potential users.

The material for the support structure working as a
patch can be soft and have insulating properties such as
are found in polyethylene. Depending on the application a
multilayer structure of the patch can include from'the
external side to the skin side the following: thinsulate
layer; ‘'double foam adhesive (polyethylene); sensor
{(thermistor); and a Mylar éheet. The sensor surface can
be covered by the Mylar sheet, which in turn 1is

surrounded by the adhesive side of the foam. Any soft
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The patch can also have a built-in switch in which
peeling off a conductive backing opens the circuit

wopemg)isieand turn the systemon., In addition, PGN@IS2004/005496
removed from the body, the patch can be placed in a
casbiconmaterigl a R&hmadgiieh. Thermayneted isddiReCasad low
acts as an off switch and. 116 WO 2005/ 015163

PCThe52804/ 066496t ititaNSHasS| Qe | prieEerhpaledyvbgn as an
said patch is in the case. FIG 16A to 16C are

perispecfave beewsenf theefenced @EbAtdTEOL S SOV NY1@ as
person 100 -wearing support 5 structures 180

| Nnpol paratlecha St i Ces=0 ld ay Rt ef er ned %%%@ir@e@tructure
shown in FIG 16A, the support structure cont ai ns

5LEBad84nceddralfiS t nangdrs e8s0sa L82u18eR8AN nd82risl .
positioned at a main entry point on the superior

aspect aofprdteried apowant Balirateasnd] agentp Qi h?ngludes
nmedi al corner 10 of the eye 25. LED 184 is actlva e

wheataraBi ghlrmbeaehesicserlsal 14 & Sshol dS’b N the Erasent
accordance with the principles of the |nvent|on

16Bni-en@nwt hern piwiieriuad gmgéf@nfl%lﬁ:r&%\ygﬂg ‘Ehggr E?Qstlc

100 weari ng support structure 180 W sénsor

poshttoness atud gy generduangasof, the igs%gﬁgnt Ldch  as

poi nt of the tunnel with the superior edge

10 SUEp@éfoﬁ{éﬂﬁtll‘ﬁ%piiégepeéggeié&ﬁ%cfé Wahhbtahﬁsggr NEa are

of the eye 25. Support structure 180 contains.

eXteas] oM élrl@wﬁl%s‘io%tggrt B&n £ 1%§:1e§71%ﬁ9tﬁgdag£fy§r%§ of

transmtting neans 183 for wreless transm'ssio

pPregeswy dpads A83cR0- aré%gﬁg%\%%%e%tﬁﬁegb%§7 '\:Jeergs O%‘oxg:ce

is an exenplary preferred omnn
109n¥‘ﬁ§&é§gaaltl‘éﬂtp'm?e(i%ht ultra-thin solid state Ilithium

battery comprised of a semisolid plastic electrolyte
15 which are about 300 microns thick.

The system can have two modes: at room temperature
the system is quiet and at body temperature the system is
activated. The‘system can also have an on/off switch by
creating a circuit using skin resistance, so only when

20 the sensor is placed on the skin is the systerﬁ activated.
‘The patch can also have a built-in switch in which
peeling off a conductive backing opens the circuit (pads)
and turn the system on.. In addition, when removed from
the body, the patch can be placed in a case containing a

25 magnet. The magnet in the case acts as an off switch and
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structure 180a conprised of support structure 180b and
housi ng structure 180c connected by wires 192,
wonrefsasieby a flexible circuit. Support strucPdrasSi®d05496
contains the 25 sensor 182 which is positioned at the
BTErahbRis$oisi A8 SérmiGldted 130, WBLEA GHEGOMREI S& the
an adhesive strip on 117 WO 2005/015163
PCEALS2004/ 005496 the forehead 21 houses processing
device 183a, transmitting device 183b and power

source #87. fogn thanse tatrieng) geét%éll vi QwiNbE 33 4ferred
for exanple a cell phone 17 Is a schenmn

Vi ewsefiasother sReRigs red eﬂgi%h”enf choyin ghﬂ%ﬂd Support

support structure 180 with Sensor 182 bel ng

sthetpeseuddd byoa 191|c'oQF$9§tedSuQQ0r ggxtersuc;tllﬂ €a 1%%8§erred

extends superiorly to the torehea Housi ng

of e%@@%én@téwﬁfﬁnlﬁ%coﬁlkﬂ' nghgr gﬁé#{)?t 181}ruct1tuﬁe 180

attachnent neans such as cl

forghead, & oM s t R 61 aggm 5111%25 Wl ﬁ%zan%gﬁ%gga1{32 is

source. Cip 196 uses a Spring structur

apBBEﬁlQ?&EéC@ BLegSHEEL! EBF§§U Slﬁtyp&?r hlggt %ﬁgg¥g§rg§%pect

sensor 182 1 n a st sitron.

.al %@ %ﬁahf'ﬁc\éﬁlgl L% aslplé.yea %dHE*&%nECP&%B%aBﬁHQX? égrner

inverte |nage to e viewed

IObeﬁkdgﬁeL q%%elg QEQ aég%l%%é%pld%q na& rFaches
al 'ow prop p05| loning to allow thée user t'g easi
vi %yevrwligfn QHP@él’l Vﬂllu CgélSCPal acye Wld:%’lo trF]tlbeG P%J{gnclt:lpfes of
perspective view of another pre erre od

Shg%ng_neeggiggn g‘?& V\Eggl g ano%gggrtpreferred embodiment

showing a person 100 wearing support structure 180 with
sensor 182 positioned at the general area of the main
15 entry point of the tunnel with the superior edge 181 of
support structure 180 being lined up with the corner of
the eye 25. Support structure 180 contains an extension
that rests on the cheek area 189 and houses transmitting
means 183 for wireless transmission, processinggmeans 185
20 and power source 187. FIG. 16C is an exemplary preferred
embodiment showing person 100 wearing a two piece
structure 180a comprised of support structure 180b and
housiné structure 180c connected by wi;es 192, preferably
a flexible circuit. Support structure 180b contains the
25 sensor 182 which is positioned at the BTT site. Housing

structure 180c which can comprise an adhesive strip on
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structure 180 conprised of a patch with sensor 182
positioned on the skin at the end of the tunnel and

woams@ases by a wire 199 to a decodi ng and di spCagsS2oun05496
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25 200. Support structure 180 has a visible indicator
176ne | | mredehpa@i t o1 he naRdieal COFéwIssdhgt hedeyecd74.183a,
Wre 199 118 WD 2005/015163 PCT/ US2004/ 005496

| nerdidas rdinadhasivyeet ape3R0lait hhdwd# S ddursde 2Qeom for
and nost preferably adhesive tape connected to wire
199rd Sentit £ ihBe thier $tighQ1 CRL0hunkr @ ol OMcsenRs@mpl82.a cell
FIGS. 19A1 to 19D are schematic views of preferred 5
geowmtd y and di nensions of support structures 180 and
sensi ng device 182. Special geonetry and di nensi on of

sensor sRNd SPPREYr ta SEEMGHIN R | $18£CEES A6 Heeferred
optimal functioning of the present invention. The

di JRAS QRS candh e 859 ehéogu%BSﬁ URPAd e td Ui thBGsensor
are 10 made in order to optimze function and in

‘acLHs dguesy Whkhg EEe tHEO Ry Pﬂd rTgn%!quS 16 I Niypport

different parts of the tunnel. 19A1 Shows

SUBPAT ¢ SI UEEHT @yt BRauordd %s’ueﬁg RALERe FRSeRRLEN 103,
180 contains sensor 182. The patch 180 15 may contain

Ot@&{sﬂ%di‘@b‘ o8 s%?b%%)é thesensar 1]8%2 Msarﬁressure
sensor 182 71s a fl ermstor or surface nount
thet HY eLgky ¢ egsl %rig St19(15' MEQSAY 0{9'§ h‘én the

pac erre to as "z l'ess t

siﬁ%%f%dz kit 6rf ST SR120) v

d'é%&?%%?féfHBtP§%°H£§£ Sd%grgggtQSS%S”%&IU%%%rEolg%g to
apply gentle pressure to secure support structure 180 and
sensor 182 inA a stable position. Héusing' 197 can also
have a LCD display 19. The LCD 19 can have an inverted
image to be viewed in a mirror by the user, besides LCD
19 can have a hinge or be foldable to allow proper
positioning to allow the wuser to easily view the
numerical value displayed.
| FIG. 18 is a perspective view of another preferred
embodiment showing a person 100 wearing a support
structure 180 comprised of a patch with sensor 182
positioned on the skin at the end of the tunnel and
connected by a wire 199 to a decoding'and display unit
200. Support structure 180 has a visible indicator 170

lined up with the medial corner of the eye 174. Wire 199
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outer edge of the patch 180 is referred to as "x". "x

is equal to or less than 11 mm preferably equal to

wonodsggsie3t han 6 mm and nost preferably equal POT@IS2004/005496

5

. piece of glue or an adhesive may

10
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less than 2.5 25 mm For illustrative purposes the
sensolud8? hasadhwaguwel tapedes] wanthih sitandarsy” 20 cm, and
corresponds to the |ongest 119 WO 2005/015163
PCRoBS2004£ 005406 adliest @aBCEape OdnEtededde waket hes is in
sensor to outer edge of the patch 180. Despite having

unegeakisselesy dihersharéeston Hesisarces2Xx" is the
determ ning factor for the preferred embodinent. It

i s understoodibhat téheowhake suhbtasei®f vhetideosepEBEerred
182 can be covered with an adhesive and thus there is

nogdbitenge ket Weaeddiensensor sapdoah utacrades 1@ andg
asupport structure. An exenplary enbodi nent for .that

i ngkHdesga ®ensar 19N Wehedidhegaghlase LaUChiNeddien of
skin at the BTT site is 10 nmade with lar. The Ml ar

SUEEAEErs Whigh wﬁyd&essﬁbsc@@f@orlét%ﬁéessaég h@&@ the
an adhesive in the surface that touches the s

thb§t§ﬂ§§ ERaceUPRald Sbf uctyEe Egéén@anlhogw%a The
E constructed flush

| NgERLALL O t 9nk NBSENSOFod L BEL T sudSoACCOE AL Ml I T80 are
FI G 19E support structure 171 conprised of a piece

of nghue; SUpPRLE Stogec!zb%%u%éth{ﬂc@%térﬁ{‘ 1:13%%%%5&19@ w:Lth
BT ar,

T area. Sensor can include a

thepm §E8&eti$e£rlﬁ3‘2ﬁ%h@hgléﬂﬂ shecid ‘gfa n'i:h a§€£‘38f the

182 can be eferably at the edge e support
stpyghuye 20 171 such as a piece of glue or any
support structure, and said sensor 182 can be

preferapty fyupAneLnbsulabedhd Nstructure 180 working as a

patch. The patch 180 contains sensor 182. The patch 180
may contain other hardware or solely the sensor 182.
Exemplary sensor 182 1is a flat thermistor or surface
mount thermistor. The preferred longest dimension for the
patch referred to as “z” is equal or less than 12 wm,
preferably equal to or less than '8 mm, and most
preferably. equal to or less than 5 mm. The shortest
distance from the outer edge of the sensor 182 to the
outer édge of fhe patch 180 is referred to as “x". “x” is
equal to or less than 11 mm, preferably equal to or less
than 6 mm and most preferably equal to or less than 2.5
mm. For illustrative purposes the sensor 182 has unequal

sides, and distance “y” corresponds to the longest
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its outer surface with a piece of insulating material
173, such as polyethylene. As shown in FIG 19A2, the

woeensms1k82 has adhesive 25 in-its surface, techasS2004/005496

secured to skin 11. The sensor then can be applied to

thaiB¥dnsét erom aGeor dadee ¢ tind h§én§@ Mo out-her edge of
2005/ 015163 PCT/ US2004/ 005496 prlnC|pIes of

i nzrat pabch Theo Pfrﬁsﬁlﬁ:%dhgb%g?‘%@e a1 A Eﬂeog?ori%est
| ess than 2.5 mm al l ows precise plnp0|nt placene

setsotadd? wt” the od nd@cfgrrnﬁnﬁhbe fQEtEPefOLUE{} Réggexdred

thus allows the nost optimal signal 5 ach|S|

i t eiboddgbite usedifonARPLESAL T PASET Eg& gu r§urface of

gr eat est preC|S| on of neasurenents s

5 MoBhé OEEAGoS UL @b Cahn PHOCEGUL £S5 Aith{wé{gh sai!:\/geh thus
%
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used as support structure for the descrlp Fon of 1

preherd eds (H MBRYILARS, bé\gwée?jn l‘{:rh%e rs%tn%%q: SFat %%1 pﬁ%tis%ngedge

di mensi ons can 10 be app to any supp

| NoRCL A HRRES Nerd principle of the invention
includ?%g clipékkn%%ia cant hal . pads, head nounted

gear, apd é}aﬁnﬂl'alfc%‘ é\"b 19(’1%§t 138%n t?xﬁ%npl a%dggngorseﬁsor”

enbodi nent of roun N a’f
apel ﬁlﬁ%ﬁﬁ%&dsgfﬁ?é rfenify ¥ ektaots; ghg prT sice is
xe atc 180 wi.t.h_a bead-type

gensora)i%tzl?% erredﬁodMﬁleny ons s o Ghz"coé‘}?ﬁllfes the
bt et ST4. SuBpdr s FPUAUPE T80 1 (hen Suzlate that

enbodlnent of "a suppor o e (i ses a sensor
(Ol TR S e
A%Qiatcaéa{ n11§mcd plece of glue or an adhesive may be
constructed flush in relation to the sensor itself.
Accordingly in FIG. 19E support structure 171 compriséd
of a p‘iecize of glue supports sensor 182 in position
against the BTT area. Sensor 182 can include a Mylar, a
Ehermistor, thermocouple and the like, and the sensor 182
can be preferably at the edge of the support structu‘re
171 such as a piece of glue or any support structure, and
said sensor 182 can be breferably further insulated in
its outer surface with a piece of insulating material

173, such as polyethylene.

As shown in FIG. 19A2, the sensor 182 has adhesive

in -its surface, to be secured to skin 11. The sensor then

can be applied to the BTT site in accordance with the.
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Integrated Gircuit (ASIC) . For exanple sensor chip 15
i ncl udes sensor 15a, processor 15b, and transmtter

wa3005/01868f er red di nension "x" apply equal |y aBCTmiS2004/005496

FIG 19A1. 25. O her hardware such as power source 27

naprbachphe@dofnthhh&m&@ﬁﬂ@bﬁ.Sthécg&é%e%§9d“@E§Baﬁé@ Ny
have a | ong di nension 121 WD 2005/ 015163

PCeqUS2004 065649@ssr efiedrt ed. 0 ngs Ldloﬁéqabrggfée ngtj.np01nt
af fect performance as- |long as the dinmension "X

pr esecueent The %ﬁﬁ@@&tJ&bfu§6Ufﬁeaﬁglﬁe%éegxa%ﬁte of the

adapted to match the geonetry and di nensi

tugOghel f Ofangd ethller QONLASt WRASUNLEIRNL S,
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20 and upport structure
L O, WA MRdL! SN g%%‘lu ELS £ e
Prefera , as
FIG. 19B is an exemplary embodiment of a round patch
180 with a flat sensor 182. Preferred dimensions “x” and
vz apply.equally as for FIG. 19A1. FIG. 19C is'an
exemplary embodiment of a patch 180 with a bead—type
sensor 182. Preferred dimensions “x” and “z” apply
equally as for FIG. 19Al1. FIG. 19D is an exemplary
embodiment of a support structure 186 with a sensor-chip:
15. Sensor chip 15 comprises a sensor that is integrated
as part of a chip, such as an Application Specific
Integrated Circuit (ASIC). For example sensor chip 15
includes sensor 15a, processor 15b, and transmitter 15c.
Preferred dimension “x” apply equally as for FIG. 19A1.

Other hardware such as power source 27 may be housed in

the support structure 180 which can have a long dimension
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wenhsdimesat s of support structures
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shown in FIG 21A, support structure 180 positions the
sensor 182 above the nedial corner 184. The preferred

25 i ncor porara82@a/005496
pat ches and clips are preferably used in the hospital

setéfaigre@nctd nag hedheahbh criee fricel hffb22 WRrformance as
2005/ 015163 PCT/ US2004/ 005496 i ncl udi ng conti nuous “

mneiPrdsnghef dieyesies t:enper pkuservéapi kes. Support
structures incorporated as nedial canthal pads or

head nogRt edugestt arse icehieer ethd ObeA®HEt AfdeNgadapted to
hypertherm a, hypotherm a and hydration status of 5

regdeat | enal HIMRESS, afd Oki@RsholGhs abhl ef1eS, tunnel, for
mlitary, -firefighters, construction workers and

ot e h RNV RldLY mdAHh@RHeUes06EURBKL 88512 OC CHRALH ANt s,
safety,, and for preventing winkle formation due to

thes nph; danege BynseP abé@hhot 10045 n281t 8 22C+ake BTT
perspective views of preferred enbodinents showi ng a

pegsan 100 wearing support structures incorporated as
a nedial canthal pad 204 of eyeglasses-206. In a

pref er radcenbedi ent; showtui Nl Gore R2hred NEBA s wx»

cant hal pad 204 contains sensor 202. 15 Connecting arm

20 [ ([
§o§o§i‘gﬁécsﬁ.gpﬁt@ %tﬁ%l@hgé 1Hagcg§f1d$r9ce e&'@&ﬂ ‘%ﬁ?@%rzesent

frame o0 reqgular nose pads 212. Sensor

isiﬁgér}ttiioanedm N 4:he superdarn QE@:T&&@Q thge MRQLAlos the

cant hal area adjacent to the ne corner “of the eye

EABp Rl ey AL ReSheied SR

ingé)r&%’ﬁ elql FIG. 20A. Preferably, the distance from the
outer edge 180a of support structure  to outer edges of
sensor 182a 1is 6 mm, as shown in FIG. 20B. Most
preferably, the distance from the outer edge 180a of the
support structure to outer edges of sensor 182a is 2.5
mm, as shown in FIG. 20C.

Preferred positions of sensors 182 in relation to
the medial corner éf the eye 184 are shown in FIGs. 21A
and- 21B. Support structure 180 positions sensor 182 lined
up with medial corner 184 (FIG. 21B). Preferably, as
ghown in . FIG. 21A, suﬁport structure 180 positions the
sensor 182 above the medial corner 184.

The preferred embodiments of support structures

incorporated as patches and clips are preferably used in

the hospital setting and in the health care £field
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as medi al canthal pads 204 with sensor 202 integrated
into specially constructed eyegl asses frane 216 and

woanisainficsg LEDs 228, 230. Connecting piece 228CWhiSedn4/005496
25 connects the left lens rim222 and right lens rim

224 nic3udenfsicouet 88-@H dmBRSEL dofit £8vBE9BeT temperature
position than 123 WD 2005/015163 PCT/ US2004/ 005496

CUSHARBEY EUBELAS SAS AN LEUShEOPRL b d & ald _%dti%fﬂ henthal
lens rim 222, 224. Due to the higher position o

conaaet idg hé&cﬁcﬁo@l&@ngeipea§9e?)ir|@kefﬂ9§t EUST irr%gxéi.g%ring

frame 216, the wupper edge 222a o eft lens rim

| s hpeskthenrth 5 Sh&;ﬁb&hé(rrg:f’éweahﬁgl Wagggatzg'%tg&fé of

construction allows™ nedi cant

SPQSiekhreﬁggQI@él t Q@h@;ge? t g)ngios éé%ﬁ%gggfeﬁ%% an‘?Llitary,

lined up with the visual .

o opor - SRS FaRs i s R BHAR: D etPsipatey
I et T e TS i LS
whBrearat S P BT G aharstin, AShSHE £Y oun

an;exgpopl ary preferred enmbodi nent 15 show ng person
100 aring support structure incorporated as nedi al

1 RS B RO A R

202 is transm w T el 0]

gggt%ﬁgdirpeﬁgée tSfi@vlv:grfgof gye le?:sséﬁlst t%g)?) Zgﬁg%ibi\rggng gggi)éort

recelrves a Sign from tran

P EEghR L ORI i ¢ RN FabERel A 204 of

heEQeéjP{@éJetserzsos .anPn t erreferred embodiment shown in FIG.

22A, the medial canthal pad 204 contains sensor 202.

15 Connecting arm 208 connects medial canthal pad 204 to
eyeglasses frame 206 next to regular nose pads 212.
Sensor 202 is positioned on the superior aspect of the
ﬁedial canthal area adjacent to the medial corner of the
eye 210.

20 FIG. 22B 1is an exemplary preferred embodiment
showing person 100 wearing support structure incorporated
as medial canthal pads 204 with sensor 202 integrated
into specially constructed eyeglasses frame 216 and
containing LEDs 228, 230. Connecting piece 220 which

25 connects the left lens rim 222 and right lens rim 224 is

constructed and positioned at a higher position than
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like. FIGS. 23A to 23B are perspective views of
al ternative enbodi nents show ng support structures 25

wonewrpsicat ed as a nodi fi ed nose pad 242 of eyeqgrasSsm®a/005496
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244, FIG 23A is a perspective view showi ng eyegl asses
124u 2005 /3163 s PETLMGANAH 000496 r2dd4t Comt @b Nty Pens
nodi fi ed nose pad 242 with sensor 240 and processor
24%imseeal 2ensomudGanthe) ONEFheaoUpsel tidh SHipponihesting
by tenple 250, and transmtter 252 supported by

teppdee 2520 ahd e Wialiaar @cakeetict ot | §f cORMGEt B, She
Modi fi ed nose pads 242 are conprised of .oversi zed nose

pagispant t Reagehopn2d i ki extensiyhs242iquUpLtd oy ¥bsLhioned
positions sensor 240 on top of the end of the tunnel.

Fl & i g3, | b edifPasidbiew 20w, ShawkNgoayeghass®s allows
256 contai ning an oversized nodified nose pad 258 with

10ns@NSOr c2dbha sy SeNsQ BSssidd bty diMi®er site
262, and transmtter 264 supported by tenple 266.

Moghh fiedrEp¥ernsiszedonase PGP 8ugeasthesnpr afignall Yaxis.
12 mfmmor nore in its superior aspect 258a and

COMERI BS2S YIS Ofhe?4 | dhntHsd QPHEN 26408ahN HRCCOrGaMAR and
with the dinensions and 15 principles of the present

'%(&j’\lé@a[blé“‘n%f‘%r@ﬁ@f d@é@&%ﬁi@@ Bt s8hsdP€202 on the

i nvention, shown 24, provides goggles 268

SUQPPchBQHH@ﬂéﬁT é%ngEﬂdp§g§ 280 Adankgd om ﬁhe BTT

position sensor 262, 264 at the tunnel site on

e o gouiyge 180 s o sgperine 1o 22 5
FePALL NEndeVIstP 20 PUCRoA LER And ANLA °898, 2880 are
activated when a signal reaches certain thresholds.

FIG. 22C 1is an exemplary prefer%ed embddiment
showing person 100 wearing support structure incorporated
as medial canthal pads 204 with sensor 202. Signal from

" sensor 202 is transmitted wireléssly from transmitter 234
hogsed in the temple of eyeglasses 236. Receiving unit
238 receives a signal from transmitter 234 for processing
and displaying. Exemplary receiving units 238 include
watch, cell phone, pagers, hand held compuﬁers, and the
like.

FIGS. 23A to 23B are perspective views of
alternative embodiments showing support structures

incorporated as a modified nose pad 242 of eyeglasses

244. FIG. 23A 1is a perspective view showing eyeglasses
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renote reporting. Antenna 267 is preferably integrated
as part of the lens rim 269 of goggles 268. As shown

wonoBlE1625, additional device related to 25 PO®/US2004/005496

signal generated by sensor 270 in nedial canthal pad
2724¢nclondeipongr aswiddiii2d4 noset oo\ tohh 246 wiSheor 240
125 WO 2005/ 015163 PCT/ US2004/ 005496 denotes a node
sekedt processansedl t eswekid delso pakessd bhABSMLSSLOY 248
of signals, a speaker 282, piezoelectric device 283,

| npubpdeved eb?8dergd RSO e55E NEr A1 28652 ThBported by
devi ce 274, 276, 278, 282, 284, and 286 are 5

preéepadl wsyppart ecby wBiyh PRI OQlé’étf{kealflrfn%oH{Jected.
eyegl asses .280. It is understood that a variety o

5 deMb@esiedWhbslepaand 200Nt |ddighderwiacess t 9 & ONG nose
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storage of data, tinme and other nultiple function

swhadhiesican He Horeor pofat edréfs ihe %Q_Qarél}}é%j;orhy which
addition 10 to wires for wired transm ssion o

i : [ Ly e, M
si gogl siordd Gend®h bioaod 6dfp REr SRECLLY 2%%%O%fun9lg?t .

preferred enbodi nent show ng sensors

suppor teeds by sedisal Cﬁ@%&‘g@cﬂ%gs A 2%@&&}@ dleg%@aa;/sses

eyegl asses 292 and includes lens rim

e tiontot : r , t_sensqr, .
Lot oo ! ARSI pOBR 0 BRLASL

i ' nected t
| SFR SR S Rt SO PRy 1 e

Vi €400 QYRG! aSRES %\Aﬁfpe&g@% “difgzg }Y&E{\g;[leserbs&%.hiz%ddified .-

transmtter 288 and 0 osed ‘W

tespliei290 andd onn HhE 293.0L.£Yeal A998 292 A0 or more

connected to a display device. i'S
in its superior aspect 258a and contains sensor 240 in
its outer edge in accordance with the dimensions and
principles of the present invention.
| Another preferred embodiment of the invention, shown
in FIG. 24, provides goggles 268 supporting medial
canthal pads 260 adapted to position sensor 262, 264 at
the tunnel site on the skin. As shown, goggles 268 also
support transmitting device 261, power source 263, local
reporting device 265 such as LED and an anténna 267 for
remote reporting. Antenna 267 is preferably integrated as
part of the lens rim 269 of goggles 268.

As shown in FIG. 25, additional device related to

the signal generated by sensor 270 in medial canthal pad

272 include power switch 274, set switch 276 which

125



enbodi nent sweat sensor 294 produces a signa
indicating the concentration of-substances in sweat

woleow/01swsedi um of 9 nmol /L) which is di spl ayed#Comsk@fnos4oe

side display 296 and 25 sensor 300 supported by nedi al
ca ad 2 r [ indi cati,ve- of , f
Qehgtepad 2A0uor adyceson, $hagh: LA caubveral, WiQlicss

exanpl e, brain tenperature of

3 A e ey |
il sy s sey s caich 8 S gise .
. . S A o
nggggggi%ggggggggeaéebgc8r9$£.aLg gﬁé%g%%fng 8év1ce 286.
Co'i‘HQ.”eﬁééicfeS Ayyari efy. of digspl %2@"5522 gggﬁsea% are

associ at ed
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8. Sensor ca
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enses ' for proper ‘foCuSing ca
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I 0- proj asma’ dév an

h di_spl devi ttached,
PR (RE end s e RHBEeRTogtn  par s vBriEhE ©f
| neRHEs DR C A SRR AR | BeTRET onko r | wLow

I nC

ude a separa
tside of
o]

€ portion
lens. rim F

t ther, th { I )
onabar e & A SRS i wibks | BnatiPine Bogction
297 can be replaced with a single_unit which 15 can

ot PHER R i 1Y S CERETEF St
i thout th I ., rim 293, 297.. FIG 27
10 DL F &R, £ e kot et f & =

showi n three .pi ece support structure 304 and
preferg%ﬁ§ %F%vﬁ&iﬁgrﬁaﬁeg?ﬁfp?ﬁﬁﬁﬁ?awlﬁgdOEOHHECPFﬁﬁerred

0 piece 303 adapted as an interchangeabl e connecting._.
e it SO et 100 GO RRARESd I cpeial

01
canthal pads 290, 289 of eyeglasses 292 and includes lens

be,
fERS GPPALEEYES 28D agfiihion

i &6 BRBTHEIS SR8 8F r 8491 bodi ment

rim 297 and display 298 in addition to transmitter 288,
sweat sensor 294Vand wires 296 disposed within temple 295
and lens rim 293 of said eyeglasses 292 and conneéted to
display device 296.

FIG. 26B is a front perspective view of eyeglasses
292 including sweat sensor 294, transmitter 288 and wires
296 disposed within temple 295 and lens zrim 293 of
eyeglasses 292 and connected to a display device. In this
embodiment sweat sensor é94 produces a signal indicating
the coﬁcentration of - substances in sweat (e.g., sodium of
9 mmol/L) which is displayed on left side display 296 and
sensor 300 supported by medial canthal pad 290 produces a

signal indicative of, for example, brain temperature of
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conprises left lens rim301la and |left tenple 301b.
Piece 302 conprises right lens rim 302a and ri ght

woenplesisd2b. Piece 303 called the nedial canPO@alus2004/005496

5

pi ece connector 25 conprises the connecting bridge of
eyé§l dsgeseS(Bavtamdh ishdipatlagéd unt e 30ghtokide display
eyegl asses. Pad piece 303 is 127 WD 2005/ 015163
PCZABIS260440054860r pastt i bal abkyuadapt etictopgraws dén order
medi al canthal pads 306 for positioning a sensor 308

at tbheofdlimisdet e f1lihd redeyenrce tbo sdhsSorbedictenheatifing
user can buy three piece eyeglasses in accordance

W thehbeal rocemioneatsn 5 which the connector 303 has no
sensing capabilities, and it is thus a |ower cost.
Howevera theidéty eef piesplapyaelassesan@l4aobbelistddielenses
versatility of replacing the non-sensing connector
308oby pRopOnNEst iy im0 an tde SRS NGic1Gapayi hikies. cf?stal
shown in FIG 27 connector 303 with 10 nedial cantha

padssg0fy AndLmRNSOEi38E, bpelddesnAd &P priddi@ion, plasma

“frequency transmtter 310 and cell 312 Therefore,
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coppectes, 303q Peayi degeal Irtt e necRSSALBANHHIWArE display
i ncl udi ng devices for sensing, transmtting, and

repeviiagchie ve gnedacHNy devd&es, fes ahbachument cknewn 4,
in 15 the art can be used includi'ng pressure devices,

sl it 8gra deyiaesor PERS, 1804, the 1 ke sANQtierstood that a

preferred enbodi nent, as shown in FIG 28A, provides

a FEeEpY. |&e@ﬁQia&aﬁaﬂﬁQ?ﬁd@i§C§e%;fa§@p§8££i&@ contained
sensor 316. As shown, connecting bridge 320 of

eyegl agsese2d S8 & edtdiaehed the E@Hisa!riﬁ‘?nf@%her, the

piece 314 in a releasable manner. Eyegl asses 3
fugfbenchoekudes S¥@3f1ays 296, 298 held within the lens

rims 293, 297 can be replaced with a sihgle unit which
can be attached'direct‘ly to the frame of eyeglasses 292
with or without the use of lens rim 293, 297.

FIG. 27 1is a perspective view of another preferred
embodiment showing a three pielce support structure 304
and preferably providing a medial canthal pad connecting
plece 303 adapted as an interchangeable connecting piece.
This embodiment comprises three pieces. Piece 301
comprises left lens rim 30la and left temple 301b. Piece
302 comprises right lens rim 302a and right temple 302b.
Piece A303 called the medial canthal piece connector
comprises the connecting bridge of eyeglasses 303a and

the pad structure 303b of eyeglasses.  Pad piece 303 is
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sensor 322, 324 supported by front part 311 and

transmtting device 326 supported by tenple 313. Front
weanis/034163 of eyegl asses 318 defines a front br 8@I/US2004/005496

portion 25 and extends across the forehead of the

wegpet ianthrtpnadepsedweat psensdy wediald2dantwat pads 306

fluid goes through 128 WO 2005/015163

PCEPUS20041 00545 nreneanses i mog hesisens@r 322, 324e. 1n

and reaches an electrode wth generation of current

pr opéeirencal thoo tis asnbedimént anahyt exdundahn v three

sweat fluid. FIG 28B is a rear perspective view of

theieesovwahlassesediml acabtbahcdi 6@ n31AhshOWMRGtion in

vi sual reporting devices 323, 325 such as a green LED
5anghacheghé EBonfled it A3Mn328 AL SERSO0Ica3 461 2dapled ang

to be positioned at the end of the tunnel, and wre

326t f ofs el@ails i @al LywsONNRE. NIuokhbdbt, arAB22420d  Siece
left arm 328 of nedial canthal piece 10 314. F G 28T

| Sefed I e PEBSPEOEEYEs ViAW QferlRe 11 ep0VAD! Sogdialy the
cant hal piece 314 show ng power source 330, 7

tr 38504 LinB3onaadt§8N501 BL16 Idbddghba8E% 329 ANGen,
wire 326 for electrically connecting right arn1gggg%ﬁﬁfng

| etdpabm 32&0f ABdisdbwaanipakgi e? 314 dediAl 303 ity
canthal 15 piece 314 can be replaced by a non-sensing

10 r egedi 841 NesathRad paischy ywuldshave the ?é‘@e b cé%dtégd also

di mension as nedial canthal piece 314 for adequate

fitddNg Mddied@NNeGhisRY: PES- dge, 3 dogeﬁ%F9£§§S§ﬁe§%?%re,

of FIG 28A. The renovable nedial cant pl ece ca

rasabaen 5D pe R i ) L LAY pracecs

Thetef Qfi6g th@e@?&9¥abk%rnEdE§£sing, transmitting, and

‘reporting the signal. Any devices for attachment known in

15 the art can be used including pressure devices, sliding
devices, pins, and the like.

Another preferred embodiment, as shown in FIG. 28A,
provides a removable medial canthal piece 314 supporting
sensor 316. As shown, connecting bridge 320 of eyeglasses

20 318 are attached to medial canthal piece 314 in a
releasable manner. Eyeglasse; 318 further includes sweat
sensor 322, 324 supported by front part 311 and
transmitting device 326 supported by temple 313. Front

Hpart 311 of eyeglasses 318 defines a front brow portion

25 and extends across the .forehead of the wearer and

contains sweat sgensor 322, 324. Sweat fluid goes through
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cant hal piece can have one or various reporting
devices integrated as a single sensing and reporting

wanpas/o1Fles 29 is a rear perspective view of ORET/US2004/005496

5

preferred 25 enbodinent of a support structure
I Nnaenpesdedincir tehporom 340 {oraneyegl-assesnadlectrode
i ncl udes attachnent device 338 129 WD 2005/ 015163

PG 41528844 PO5ARD oS Ul rastapheghroiodalBghethe amount of
transmtting device 342, processing device 344, power

sodhgeyB346tourRdiial thanthadt Mdg348 nounted on a three
axis rotatable structure 349 for proper positioning

at the Bid. side.iAnd r28RSPEr Skt i2eChiiRWOBE34lel $emovable
adapted to be nounted on regular eyeglasses and to

fihedher nedi@laicanthal 3@@ds§é\§u?gb%esuatlhereb%%hﬁ§ @Q\%‘?‘ces

pads of eyegl assés. Sensing nedial canthal "pads Can

preferabby sgennget 8d £.at LAGARAL SHILICHE frycﬂeas arm
eyegl asses 10 i ndependent of the presence of

Sp@ﬁéaéﬁ&eééﬁéﬁﬂn%ﬁk'QQaBEe@IEé“%H“ﬂHsf%?%h%@saHDHHéeéhd of

|n sai d eyegl asses such as grooves, pins, and

Eﬁe rﬁleqnboghge Wlx%r og/g éj esformséf t}lofcatall'l%/ connecting

uni versal use of sensing nedial cant p in_any

ds
tfo—‘ 1915 LN 29T Alsl RTEAL S HCTLK Ene i 3 1 piece
a cant

ront perspective Vi ew of nedl pads

035§1£°”p§ié' nggn adhesi ve, facking s'ia%%tﬁ% S@EH&;' NGt  the
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352 To an attachnment sfructure-suc

Sur%gce rﬂédﬁf% Jla%_u%_%rct ngéngﬁlgﬁI%gAdé‘l lyes curce

adapte to nat an area asses

thay,al £9%§91 eeq:ur3|3rig agdiah ganthal ;pag; 8p2 éﬂnsﬂéj and
e area

eyegl assSes, as “f or i nstance

CO”EQF’QEQ' qﬁ%r e ec,Qli'JJ.%alfL]QS%onnecting. righﬁ arm 329 and
left arm 328 of medial canthal piece 314. Medial canthal
plece 314 can be réplaced by a non-sensing regular nose
pad which would have the same size and dimension as
medial canthal piecé 314 for adequate fitting with
connecting bridge 320 of eyeglasses 318 of FIG. 28A. The
removable medial canthal piece can hav;e, besides LED, a
built-in LCD display for displaying a numerical value
and/or RF transmitter. Therefore, ‘;he removable medial
canthal pilece can have one or various J:’eporting devices
integrated as a single sensing and reporting unit.

FIG. 29 is a rear perspective view of one preferred
embodiment of a support structure incorporated as a clip-

on 340 for eyeglasses and includes attachment device 338
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pads of eyegl asses. Medial canthal pad 352 works as a
conpl etely independent unit and contai ns sensor 356,

woawsro1siesr ce 358 and reporting device 360 el eeCriusa004§05496

25 connected by wire, 361,362. Reporting device 360

i nelgdesas | acdloakepor t iangnagrat ,vi stmlsndedices devite 342,
LED), audio 130 WD 2005/015163 PCT/ US2004/ 005496
devircess§eng. depiezodiect power vebuecehs ps pr mspeakeehnthal
and renote reporting with wireless transm ssion. FIG
31Aads 3a8t opupeedpeat iavahreewasltisoretaghbeenati-M@cure 349
enbodi nent of a support structure 5 incorporated as
eyégkapsepeB8Poui t hoiesa36dhe 36T | Bit€IULRN BESSor 350.
pads 366, 376 for securing specialized nedial canthal ‘

SpadsipEyegl assesid80abaptadlest i rBe 36oudt SPOSEH regular

within the right lens rim371 of the frame of

eyegeabsese 386naM th, Faitd tiler ne2681CURIRGLINGad 348 above
transmtter 10 370 housed inside the right tenple 369

t otheseepathBeose BYagl 8558%538@skHrt her includes wire
363 mounted on top of left I'ens rim365 with said B
Wi re 36SerinReCiiditall r 2asEhkierp3dd MMAt ede 0N, t-0PePin1y
the left tenple 374 to nose pad 376. FIG 31Bis a
NagBhhéebPERSPEGEENBnMEEW QhrdBrRBEt QfcH h%ssueg)e%asses
structure 380 with hole 365 in. regular nose pad 3

10 Fl GhdSd&adentad o4 C@lé’?lsepfe%t:iev%fv!sﬁ\é/cigﬁiégcguhéﬁn@é&% or
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pad 366 with hole 36 FIG 31D iS a side perspective

Vi gt dnnedredial i eant ﬁ@hn@é@cgns%f@cQggglggsegmsﬁch as
364 of regular nose pad 366. 20 FIG 32 s a

pegsesedd vepvheW @fhga P&t s d00 ¢ %arérﬁ%@in?élfﬁpoﬁ{ovides

structure conprised of nedial cantha
means for the universal use of sensing medial canthal
pads in any type or brand of attachment structure.“FIG.
30 shows a front perspective view of medial canthal pads
352 comprising a‘n adhesive backing 354 for securing pad
352 to an attachment structure such as eyeglasses. or
another support structure. Adhesive surface | 354 is
adapted to vmatch an area of eyeglasses that allow
securing medial canthal pad 352 to said eyeglasses, such
as for instance .the area cofresponding to regular nose
pads of eyeglasses. Medial canthal pad 352 works as a
completely independent unit and contains sensor 356,
power source 358 and reporting device 360 electrically

connected by wire 361,362. Reporting device 360 includes

local reporting with visual devices (e.g., LED), audio
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caps 390 secured on top of a regular nose pad 392 of
eyegl asses 394. FIG 32B is' a perspective rear view

wofhoostohgiesredi al cant hal cap 390 showi ng sensor PBRAIS2@3/005496
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transmtter chip 398 and opening 397 for securing cap
39@evicemose. padspicdB3e1WOr2005/ 605¢63chip or speaker) and
PCT/ US2004/ 005496 FIG. 33A is a perspective view of a
nedieabt € arggtadt iogpw398 berepsecuredmioside. nose pad

392. Medial canthal cap 390 contains sensor 396,
transmFi@r chimp 398 amd topenipwrs3ELcikeG v33W | A  one
perspective view showing the 5 end result of the
nedilatreanttal capb3Bihesrcur ask t 0 4 he stupserpad 382ucture
Speci al nose pads. are provided by the present

I NEanbiedrdiyd paoperepakbeé®ONinBg avisenskslead Bbe, BEEs in
site. FIG 34 is a perspective view of a nodified |eft
10rsgdeat Otridsabl patigosezpad 40@ adapt eskdripRSi sbebialized
sensor on the skin at the end of the tunnel and ‘

I Nekydes rReSEhapathaHE? Wefdymenser 404, iacmuded, Weesesss
406 whi ch houses a gear that allows rotation of a

noggspasge@swaciinl chor rignsi Lensi PImSEN3OLAhdNframe of
different regions of the tunnel 15 identified as 1 and

2. e?@?iié&!}s Lad apesh theisans@ 3d8 dddiRcdihh thensmitter
nmedi al canthal corner and reaches the general area of

the708hBus8E I YnPdt tBE Ehend UPaRd 18Ntk o PAST A&D gad 366.
pl aces the sensor above the nedial canthal corner

ri ghtgisddie 984 nr@ptney PoAdtuds thig-d Weelmoddien 26h top

enbodi ment al | ows automated activation of the sensing

systemeand takes aAdyaniageyotnt hailchitbatsdheBageting
tranémitter 372 mounted on top of the left temple 354 to
nose pad 376. FIG. 31B is a magnified perspective view of
part of the support structure 380 with hole 365 in
regular nose pad 376. FIG. 31C is a side perspective view
of regular nose pad 366 with hole 364. FIG. 31D is a side
perspective view of a medial canthal piece 382 secured ﬁo
Hole 364 of regular nose pad 366.

FIG. 32A 1is a perspective view of a person 100
wearing a support structure comprised of medial canthal
caps 390 secured.von top of a regular nose pad 392 of
eyeglasses 394. FIG. 32B is a perspective rear view of
the medial <canthal cap 390 showing sensor 396,

transmitter chip 398 and opening 397 for securing cap 390

to nose pads.
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bridge is cold as seen in FIG 1 (nose is dark) and
FIG 2 (nose is purple and blue) . Wen the pad is

wOonoosimsie3resting position ("zero"), the sensoPCRHWUE2004/005496

di fferent races. 1t i s understood

rests in a cold 25 place with tenperature of 35.7 C
correspBddi ng3koithe peegubatipOSiiéwnodf aneeaipadsa8fnal
the nose. In position 132 WO 2005/015163
PCEAUS2004b005 6 curzer @b the ﬁ@@éod;aad S9N Mee@A1MeHBtha1
(tenperature of 35.8 C or |ess) angi ng the sensor

t 0caph@9o o egomim isiic hs@ssdhes osgenerahsal efef PRSI bl Ojbsl) and
or the main entry point (p03|t|on 2) autonati cal

acbpeairRg S4e. SeNsOS WH Ciy D ggé?nes%)écﬂtlgeAQEéMestggfng the
and start senmsing function. It is understood that

5NUEREOUSsEPECHAl tRESReRBES 888:ndEdial §§’@t£1@éuf&f’5to the

can be used in accordance with the principles of

inwepéipadig uding a pivotal hinge that allows pads

to be foldable in total or in part, 10 self-adjusting

pads usg 4 1SPhicRE, PhY¥OLI 88 Shidii@d Npyd gRAOV .
and the:$QEE asIVEII gs sel f - adﬁ%stfhg ghan| fresen

whi 5hedt SoadaBt-ahl @ ded aﬂ@ém&l\fgﬂ t's%%orf Oécl@d *n% BTT

nom

"ngsee padgrar espr @E%%‘e&sﬁ@éﬁié@ﬂ?%v@ cQP é ”m&&ffféd left

frame, nost preferably by connecting he upper™ par

10 Of g3 fberbensadidN sVl 108 %F ?]SEQeﬁg.gP@{or?dQesglgsor

15

20

25

the lens rim A variéety of mate

i nghudhBg kBt ki &g WD &Jﬁtﬁ{ef adherent .p opx%fufess 1 se

allow 20 intinmate appositio Sensing. device

thea 8T 81 {fen AMAdLld 10 TRt gl Ch%ggs4§%(h 21 Wouses

super-elastic
a gear that allows rotation of a nose pad as a dial for

positioning sensor 401 on different regions of the tunnel
identified as 1 and 2. Position 1 places the sensor in
line with the medial fcaﬁthal corner and reaches the
general area of the main entry point of the tunnel'and
position 2 places the sensor above the medial canthal
corner right at the main entry point of the tunnel. This
embodiment alléws automated activation of the sensing
system and takes advantage of the fact- that the nose
bridge is cold as seen in FIG. 1 (nose is dark) and FIG.
2 (nose is purple and blue). When the pad is in. its
resting position (“zero”), the sensor 401 rests in a cold
place‘with temperature of 35.7° C corresponding to the

regular position of nose pads on the nose. In position
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properties can be used as the hinge assenbly mechani sm
for allow ng proper positioning of a sensing device

wei20ds/015t6e@ BTT site. Medial canthal pads can becmaseo0afos496

kJI

10

15

20

25

a 25 flexible synthetic resin material such as a

Si bibgpd trbbInsE0RdUEHT ¥Badl ARIJLC teaggy&t's&y@ of 35.8° C
el astoneric 133 WD 2005/ 015163 PCT/ US2004/ 005496

t k
Thof! Lase) DRlna g SO e IRSE o i i DG puffl 2 che
géﬁ‘érafar‘éf@& a(g)%%lﬁgg prg)oerdltt ﬁ' oning, | %nf:ry p01nt

I eved. It | so un er st oo t he medi a

pr oégg’ltpc%js 253Ny ?&ﬁfca%l?! aﬁ?éé:ﬁfa% f-lda %ensor which

erties and inc mat e en stréssSed

| sBbL ik TR Uabhete 106858 ShaPE o cmoval

stress. Any ty Thber “nd the

ik b d .i
C;nfh;“.f%;ﬁgﬁoﬂ? G SR e L ekl

ed terf tit
an%g%%%gl {ngh%f1 gélggana {2 %@lgé{r%h??f %%4? G the
sensor a@&gsedft% apturet%_erna £a jation from

BTer??ﬁé)presgnt R Vel n Pr oV Ged e 8e03%%8§a1 hlnge
d f { d t. of
b1 BfSgi carots Faranctor sgr% P3EPRG. SHerf et cBfpderREct
opti.cal devices such as.infrared

NCHES o%%joLbs&qnﬁbrpél eruSln?hg SBpAPSL UB LU Rt h%Jd’sdHfg in

the present inventi enhanC|n he S|gnal al
cI?nP%E? U3ef ut™t e %h 8%& ne@sw R ga?@bﬁ%tlng

tech ues and. us |ff rent 20 types of
o BEtH ot MRL Ffad. Tagiak ffos thoAd iaigr cfariations

r resent i nventi on rovi des superi or i
SDFC&mQS%EPYdl£Qer£5t races. It gs punderstood pthat the

modified nose pads are preferably positioﬁed high in the
frame, most preferably by connecting to the upper part of
the.lens rim or within 6 mm from the upper edge of the
lens rim.

A variety of materials can be <wused including
maferials with  super-adherent properties to allow
intimate apposition of sensing devices to the BTT site. A
variety of metallic wires exhibiting super-elastic
properties can be used as the hinge assembly mechanism
for allowing proper positioning of a sensing device with
the BTT site. Medial canthal pads can be made of a
flexible synthetic resin material such as a silicon

rubber, conductive plastic, conductive elastomeric
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results and higher signal to noise ratio when using

other forns of electromagnetic radiation such as for
wexenspigie3m d-i nfrared radi ati on, radi o wave i RpEAS2DME/05496

25 phot oacousti c spectroscopy, Raman spectroscopy,

Vi Ghbdei alspand tas,c oplyiabllet mte@lial , Spaat t@eCAdPke so that

fluorescent 134 WD 2005/015163 PCT/ US2004/ 005496

SPEEHFOSERYE SPROEEFidH) SHEAHOSBUPY ARd Opti GRle medial

rotation of polarized |ight as well as other

t eglii R SarSaICANAS driobereseant i bhied udkngMiichbard it is

reaction, light induced fluorescence and induction of
gl Heos euad s aanae thy wekihayi ebkftndi 0Phds can exhibit
colorinmetric, refractive index, light reflection,

sthergadigr %@ﬂden&loldﬁﬁiémﬁﬁ%ﬁgrEQE@l 4 erl@l%llude material
Refl ection, nolecular inprinting, and the like. A

sepsin agaphedtkaseant UEe aiher aml rensigy il tihe Blfessed
(Brain Thermal Energy) tunnel 10 site provides optinma

megis,d Ol ARASERETRA ¥ (ol ogioad %al&%@r Sofusm&er,
electronagnetlc devi ces. The BTE tunne

Physi calnLauinkalcent 1t Ret e Physil q&lmerwgaﬂngléé be used
used herei'n to characterize the physics of the tunne

The, ggQiet n t are the
15% ane f gﬁﬁta%eg%%%ﬂgg?%%E%? 8 n ﬁgfﬁk sr#g%a \%ldng

10 charactgr i 5Ligs, pf rég\ﬁcl%BE M n@fim:gﬂéfl%\%oﬁ{%”g\terfe ing

si gnal ach|S|t|on n-at the en tunne

'Sccglt.gﬂtu\é'ntt% reac vs.l.lﬁlﬂgr gd'hq ho% l]c Q:'CJ ndl%e ratlo

penetrate an t he substanc measure

t he u
th.c%eﬁssg%%ggﬁ?ét%%t??g@s 02 MALEETSLA o ceon

Oftl'?é(' B the present invention provides the devices
needed for accurate and precise measurement of biological

15 parameters including chemical components in vivo using
optical devices such as infrared spectroscopy. Moreover,
the apparatus and methods of the present invention by
enhancing the signal allows clinical useful readings to

be c;btained with various techniques and using aifferent

20 types of electromagnetic radiation. Besides near-infrared
spectroscopy, the present invention provides superior
results and higher signai to noise ratio when using other‘
forms of electromagnetic i‘adiation such as for example
mid-infrared radiation, radio wave impedance,

25 photoacoustic spectroscopy, Raman spectroscopy, visible

spectroscopy, ultraviolet spectroscopy, fluorescent
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occurs in other skin areas prevent achieving the

preci sion needed. The BTE tunnel has no fat. The
wonbensstsy of the reflected or transmtted si grair/us204/005496

vary 25 drastically fron1patient to patient depending

onspbetroschpi dualsqatysiga Gt RS CS SUGN aSptical
t he anount g?r 135 WO 2005%0 3 PCTf§§2804/00549§p

f atrot A bb90dr vesselkikaat ngl@@daé’f wkie ggEo'tﬁeF techniques
superfici-al, termnal and void of thernoregulatory

shyats. akn ﬂtd&fescﬁﬁ!’:t5(19.Elﬁaﬁn§kMglif§rt§je§Qa9£9&g lrliL]ght

vessels are |located deep and vary greatly In p03|

andndepdd frempessahdd 5 peison, Jhe BIF t udP ﬁilucose
no light scattering elenents covering its end suc

5borguosasddlage thg chbkeor o Jhery@l,hadi ation does ;
not ﬁ%ve %0(3% tﬁﬁgugh cart? daé or oné to reacﬁm?ﬁrlc

supstaee JP Regarasui gty TI}%f?{Q gér_)mt n:%e% = tug%gclif.gnt

on the skin has a specia eone

| d k
weht e delmiLat ed, by per ?ﬂ@ggﬁ dfmat Iﬂglff aneﬁ; ﬁﬁl?eﬁlélar

other skin surfaces of nconS|s

%fﬂ&ﬂg t h§n<§o hE€ 1%&% d?egg r a ap%eg to capture

|nportant source of error an varla

FaEh a{lar&?elf QE'QH SB@&”B%&P .e el
fi 587 ? t BW&P

ernal si ons ter S

10 ar§1t§bpizcgﬂ%‘lsb¥>gﬂn:gﬁla§u8%£r§§cte bel n I'gl%g{sl g %cafcaﬁﬁcal

present I nvent i provi daes a i
Inﬁé%g SKion |s%e o trom%‘?%%f#ﬁe glo%?{trﬂ}gr%%an nel
ot 0 AR 008 o D STE A0Sl Do
aqgsecgeﬁéééﬂp Wnecharacterlze the physics of the tunnel.
The geometry and dimension on the skin surface are the
15 same for the BTT and BTE tunnel.

The following characteriétics of the BTE tunnel
allow §ptimal signal acquisition. Skin at the end of the
BTE tunnel is thin. With a thick skin radiation may fail
to penetrate and reach the substance to be measured. Skin

20 at the BTE tunnel is homogenous with constant thickness
along its entire surface. Random thickness of skin as
occurs in other skin areas prevent achieving the
precision needed. The BTE tunnel has no fat. The
intensity of the reflected or transmitted signal can vary

25 drastically from patient to patient depending on the

individual physical characteristics such as the amount of
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converting the thermal energy emtted by the BTE

tunnel into concentration of the substance being
woresineid3 The natural spectral em ssion by BTECTASZM®H/005496

changes 25 according to the presence and

coifeent pablood ofesdmicalcheSehgt ancese FiE is superficial,
far-infrared thermal radiation emtted 136. WD

20024010463 aRET 132004 00849RordQll-2urp aitlnts Law aBdher
the predicted anount of thermal radiation can be

cabpekat ed. tief @riencad @e%%sbﬁ_bﬁoﬁsve%l@»”&teedm@éted deep
measuring thermal energy absorption outside the

substianggyofgddiaresin bapgdicihe Lher mebrenen@h Sperson to
absorption in the band of substance of interest can be

sdepergbaedThbapgREELHASEORLE RRANS MY %%&E%wagt 'aqements
nmeasured and predicted val ues at the BTE tunne

Theovelkghgl its then cenverd eghld, concsntiat i o oéhé h?lke )
subst ance neasured according to the anount of thernal

10reBengy 2bgpsbssh dbaensok Rdapted 18 thewubhe . HEilage

t unnel prOV|des means measuring a substance o

| nber gshe Ush NEL A YhAl supfs%ﬂcé aLg dﬁg fn?éa%%r%@ S§hONSnG of

emtted at the BTE tunnel site an or applying

BeepzLagher {8, Law dh- ¥ ¥0.¢ kflél Sesgtrtheggérgt' {1 Q0,0f £41eq

i nfrared energy fromthe surface o unne

10SI oL LES ﬁdslé owé@f“de@rlaﬂc%ﬁ:@&% %(rjrlgg &Qze 91%gomic

stance hese thermal em ssi ons

degg ;ﬁgsu ugscanng udgcthe gugggcgso k4, 000, nm 4,5,

mave eng range. For ‘exanple ucose strong

oSS il D gt O T O cp cprporon
tugggl bglir?’lmportant source of error and variability.

Far-infrared radiationlspectroscopy measures natural

15  thermal emissions after said emissions interact'and are

absorbed by the substance being measured. The present

invention provides a tvhermally stable  medium,

insignificant number of interfering constituents, and a

thin skin is the only structure to be traversed by t;he

20 thermal emissions from the BTE .tunnellbefore reaching the

detector. Thus there is high accuracy and precision when

converting the thermal energy emitted by the BTE tunnel
into concentration of the substance being measured.

The natural spectral emission by BTE tunnel changes

25 according to the presence and concentration of chemical

substances. The far-infrared thermal radiation emitted
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glucose will absorb part of the radiation
corresponding to its band of absorption. Absorption

wofhodshesteher mal  energy by gl ucose bands is reParag200m005496

a linear fashion to 25 bl ood glucose -concentration in

theoi D6y mah hycieeal gy ansy ther g?é&i’c@éc?‘bétﬁo&[ﬁ’i SPNERBimal

present in the BTE tunnel. WO 2005/ 015163
PCHL 52004/ 005496 beTh%a?EHQPQEéd str eliregxc'enCl.LHggﬁs?Ey is

| east one radiation source fron1|n rared to vi sibl
i ghi cuhiedy dytoiaetSnd ERet %%sg%ggon outside
measured at the BTE tunnel an et éct or

cotlhect jngsted eyl t 'J.ngr?sf a%ﬁd on. Th-ghetpl%%?\gft energy

|nvent|on prOV|des met hod for nmeasuring biologic

5 paéggg% OIEE” Eﬁé nBa{%He ?E : uﬁ%fg‘flgga%lfr N8 e ggtcr Q:ra%d be

atlon at t Site pro

.oua@yémﬁ r?ec rigal égg@ekése;@ﬁcesmt %tslv Of b g#? the

I nt ensi the radiation, convertl ng e res

| ”lﬂgésuﬁé‘c? SN L9 Eptgdg\(??i/@ég g CF@:%“%TEO t%nRrE’CS%é "The

The processor i's “ada t hé necessar

angiygelp o thghéﬁgn%ﬁ@%@e&e% Meabed rangnglgg“fon the

2tance measured and

1 PShlSando The.Presel boventl on el udes MEaNS: {Ghornay
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di Fec |ng plreferabt y “Req
surfage oﬁath skin at the end of the BTE tunne

nmeans  foor- A4l 9|ng and converting the reflectance or
back sc ttered spect i nto, the_concentrati of the
substaﬁg ﬁ8385r5§a8E8d25 Jﬁﬁ%?ttg?rﬁﬁpuﬂérFﬁg' provides

05|t|oqé t sou ce and etector devi ce

h
DoAY e SHp S THEs g e IBYLES natural

brain far-infrared emissions emitted at the BTE tunnel
site and for applying Beer-Lambert's 1law in-vivo.
Spectral radiation of infrared energy from the surface of
the BTE tunnél site corresponds to spectral information
of chemJ:.cal sub;cstance‘s . These thermal emissions
irradiated at 38 degrees Celsius can include the 4,000 to
14,000 nm wavelength range. For example, glucose strongly
absorbs light around the 9,406 nm band. When far-infrared
thermal radiation is emitted at the BTE tunnel site,
glucose will absorb part of the radiation corresponding
to its band of absorption. Absorption of the thermal
energy byv glucose bands is related in a linear fashion to
blood glucose -concentration in the thermally sealed and

thermally stable environment present in the BTE tunnel.
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the BTE tunnel site. The present invention al so
provi des nethods for determ ning the concentration of

wa s0ses@ace with said 25 nethods including tReTAIIS23/005496

5

of directing el ectromagnetic radiation such as

near - i nfiiar egugboirbe skirncahré he iBEEudd38 WO least one
2005/ 015163 PCT/ US2004/ 005496 tunnel site, detecting

t heaakat : o wanedeerfarogy {mfl=ateyr tbr amsinild Skightat which
the BTE tunnel site, taking the resulting spectra and

pr aut disgc anwetRCitheCcalubsitgiat WRORAg @RhLEeGkEAN.at the BTE
processing the signal and reporting 5 concentration of

t heushbst ance of iddRIcest aeepr distiddrimal dnsi grakulting
The invention al so includes device and nethods for
poshiigris. t he |ight sources and detectors in stable
position and with stable pressure and tenperature in

rel ati ofhé Opt&€emtir { B tlionWyrelyibadi abitRBd #8ri feasuring
directed to and received from The present invention

fupt Besgidel Ugesamed e Scdi@ri sdngeHHN Gt did ab£dmeasuring
energy through the nose using nedial canthal pads,

- devheesrd@r fiashidionkagisadbat i gn sow cermrand dgbect gite,

10
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di anetrically opposed to each other, and 15 devices

f op 8@ ¥id NSt GaRvert LAY ngnatlrsaq%ﬁxfets%gtatéve of the

resulting spectruminto the concentration of th

subst ancecfeasur ede ThEaRIOIRNt LBYEOLL AN @8R  resulting
provi des. ‘met hods for neasuring biological paraneters

Wi EH;gé@,i d anBBteds nkNehidi g Jhe .5t q&;;u(ef ot rscgﬂeeessor.
c ed

el ectromagnetic 20 radiation such as near-infra

th'&'ﬂé‘ghpEQ@e.ﬂ%ﬁ usd ngada{ﬁ%igial t%an;p;i%klia@dsthe necessary
coll'ecting the near-intrared energ
analysis of the signal to determine the'concentration of
the substance measured aﬁd for displaying the results.

The present invention includes means for directing
preferably near-infrared energy into the surface of the
skin at the end of the BTE tunnel, means for analyzing
and converting the reflectance’ or back scattered spectrun
into the concentration of the substance measured and
support structure for positioning the light source and
detector device adjacent to the surface of the skin at
the BTE tunnel site.

The present invention also provides methods for
determining the concentration of a substance with said

methods including the steps of directing electromagnetic

radiation such a& near-infrared at the skin at the BTE
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radiated from said nose, taking the resulting spectra
and providing an electrical signal upon detection,

wonresadsicng the signal and reporting concentr BCTMIS2#/005496

5

10
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t he substance 25 neasured according to said signal.
Théunngensida, abisvect hed utes means nErd ragt RAAs gl 0kradiated
positioning the radiation 139 WO 2005/015163

PCILUS2004{DOSKIG  seureles @TE detfssodr Ssitke @ $halihg the
position and with stable pressure and tenperature in'

r eratubbing ospdre ras Wifdage ot 0d vy Cdh raldiciri@R 1l $ignal upon
directed through. The present invention yet includes

dedbcestiai, 5 sebdandingd nahdral shgnainfrangd thepRBling
radi ation from the BTE tunnel, devices for

posbht Ot Rk ot adlf athONsubStdRed 0br t OntEF&LVe 88bfaing to
radi ati on, and devices for converting the collected

raghadi oidr=0m t MeeBTEntaHyi®ln bOLO e GOREENYRLEQN ang
of the substance neasured. The 10 present invention

al perpsayi des BREhedSniYy *RASW NG HIPLOYI £RY detectors
paranmeters with said nmethods inclTuding the steps of

UsifAg lshevnat urRlsitabni Nhhar eq,ither r@!a}:ﬂ@ Ssﬂ)Pé‘s'.steom and
the BTE tunnel as the resulting radiation for

MeasHbd ke 1SURSAREENO0f o | LT & flra ROllLe Gl RY Eggf‘.%éion

resulting radiation spectra, providing an electrica

Si goahi HRAdelLghiioPecPRALLFSHRY the signal and
reporting the concentration of the substance neasured

accor difgs tﬁré@érg: SEghalei A g%&i&h@ﬁpl%d&ssyé FBes for

i ncl udi ng an i nfusion punp can be activate

i R A S
canthal pads, devices for positioning radiation source
and detector diamétrically opposed to each other, and
devices for analyzing and converting the transmitted -
resulting spéctrum into the concentration of the
substance measured. The present invention also provides
methods for measuring biological parameters with said
methods including the steps of directing electromagnetic
radiation such as near-infrared through the nose using
medial canthal pads, collecting the near-infrared‘ener.gy
radiated from said nose, taking the résulting spectra and
providing an electrical signal upon detection, processing
the signal and reporting concentration of the' substance

‘measured according to said signal. The invention also

" includes means and methods for positioning the radiation
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injected automatically as needed to normalize gl ucose
| evel s as an artificial pancreas. Any substance

wonres@sicdn bl ood which is capable of 25 bei ngCT/US2004/005496
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anal yzed by el ectromagneti c devi ces can be neasured

at sbhec8JE dumndktebosrexampl 8 iandt p¥sveyoof an]d40w1th
WO 2005/ 015163 PCT/ US2004/ 005496 |imtation such

substBDeespeadtume| e exeapasssurLNeM Caled atUeh 880  the
drugs and al cohol as well as endogenous chem cals

sueghrascgl i ass,choxrdent i baclid Gidekded @HQ&@?E erol,
bi car bonat e, hornones, glutamate, urea, ty aC|ds,

triglycexd deglﬁreégrﬁtt eiiRFentiSAt Iyé@e,mcqmdré%amd@%légg for
the |ike. es such as pH can also be calculated as

pHeeanebei de! abedrad Idghti nabgpLpt 't%%r%%ﬂngradlaélo from
refl ectance spectroscopy. |In accordance with 35 a

schegntper VicgWnah , ongev 1 o1 efer r ?95 {Le:{érﬁﬁ{gan G® radiation
measuri ng apparatus of the presen |nvent|on IS

shewnie&Hds 39 shovsiv | isghlt sQuHicg 1420 (2 i®s  for
infrared LED and a phot odet ect or 425 ocate si de-

byz;@m@r@ﬁd;{ dtﬁ@O%@@h%&@a nréagggfén SELYG! H&"h 45’-1& SPGhhen

as cant hal pad or I ed nose

eyegt 8383 1o fhdRGLIAGA" atj,gn s%%jz'%hlcg h %&Tsj‘:ured . The

. tunnel 430 wwth said .light source aying i1n

apppskdion ﬂlgehg?o k'arls%zs ﬁévu&é{}gl Eg?%é&%zﬁ%rd'sgﬁasurlng

light source 42 elivers

skipo B 1 &h t?grﬂ&éf@nﬁltﬂh sczﬂ. Smegﬁo{il aly ln}é%lng the

absorbea according to the interacti on w

D e e S

ab§ﬂ&pe¢he BTE tunnel as the resulting radiation for
measuring the substance of interest, collecting the
resulting radiation spectra, providing an electrical
signal wupon detection, processing the signal and
reporting the concentration of the substance measured
according to said signal.

A drug dispensing system including an infusion pump
can be activated according to the level of the substance
measured at the BTE tunnel, for example insulin can be
injected automatically as needed to normalize glucose
levels as an artificial pancreas.

Any substance present in blood which is capable of

being analyzed by electromagnetic devices can be measured

at the BTE tunnel. For example but not by way of
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by the substance 432 and the resulting radiation 425
emtted fromBTE tunnel 430 is collected by the

wohoisopdeteact or 422 and converted by a processoPCTAIS2004/005496

the 25 bl ood concentration of the substance 432. Thin
skilimd28tids t kachnl ystbsidte-dt ecpgsed; RetWReN exogenous
radi ati on 424, 425 141 WD 2005/ 015163 .

PCELER208% 00atDGs ardgbhangubstanor 433,91 B endogenous
measur ed. The‘concentratlon of the_substance_432 i 5
acensplitshed bycHet e | nglhésseﬁag%%g@ﬁ, of Jdahte  acigq,
attenuati on pollected which is cause by t he
absnopésofrsl Inad e thatRe SyRshanss, beb?gtarﬁﬂb% urea,
measured. Infrared LEDs (wavel ength-speciftic ) are .

S5theatpyef efdnth | i gtﬂr_i%@?_[:@?i&é’é, thig- sredi memcreﬁiéinine,

because they can emt [ight of known intendsity a
vwayat ot tHs adg Med Y1sBR! | vhDusk Z8nch Oﬁ’ﬁc%%.t 'ca%n%qf&e be
l'ight can be 10 precisely delivered to the“site. e

| ghl oD EE A2PH F‘cght BePLeigradl ¥ aitia(\’:J[h%a sgggtion using

near-i nfrared wavel ength, but alternatively

pl yead ddyarfe @bggggggéoﬂyquﬂ engths can be used. The
| ight source eimits radiation 424, preferably between

750 andlrgoé)cpc&@aﬂc@dvﬂqil‘ln%‘lﬁ.1%5meaveé%géﬁ{:a2:i%g\}i%% A one

(@]
t he absorption spectrumfor the subs el ng

10 Megsdf &b-caThes re%ftgé\flgdmgggﬁﬁgrgé 2%8%1{88!&“5@% eat %xr‘eseht
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sem conduct or phot odi ode W t ron ~diane

ph?ﬁ@é@&%r{ ii}ée Sﬁ[?@ﬂ. Cgf@{ ?‘5 gsglog{;éo%nﬁliiggcersogsce a%% Oeﬁuch

integrated circurt. 2 Ws “a“schenatrc

0fad pr SOf-0 MBALIN0 A HURRALLSLLHCEH & 43 %1 ge -

i ght source 436 and
by-gide agd disposed within support structure 426 such as
a medial canthal pad or modified nose pads of eyeglasses
directing radiation 424 at the BTE tunnel 430 with said
light source 420 laying in apposition to the skin 428 at
the BTE tunnel 430. The light source 420 delivers the
radiation 424 to the skin 428 at the BTE tunnel which is
partially absorbed according to the interaction with the
substance 432 being measured resulting in attenuated
radiation 425. Part of the radiation 424 is then absorbed
}by the substance 432 and the resulting radiation 425
emitted from BTE tunnel 430 1is collected by the
photodetector 422 and converted by a processor into the

blood concentration of the substance 432. Thin skin 428

is the only tissue interposed between radiation 424, 425
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detector 438 adapted to neasure biol ogi cal paraneters
usi ng spectral transm ssion device. The |ight source

wa 2605/0afd3 phot odet ect or 438 are positioned PCT/US2004/005496
di anetrically 25 opposed to each other so that the

Outzpdt tofe thrdtadicat 402  IHQWLC Gnebd r@es THar Qg dit@ation
nasal interface 442 142 W) 2005/ 015163

PCHeUS200450054896ce coBt aiiRi Ngeddip1SWhskianse 44P0=0eidy the
nmeasured before being received by the detector 438.

Phetgdetaaé 0b£438g80! heedsuadtg reauldcag (haramitt edusea
radi ati on which was directed through the nasa

| ntor f age 448sofptvidd elat@bhehEDS 8pd SroPtd Gl fidker fe;
disggsed mﬁth?%fﬁhe suppg?t structure 434 sucﬁ gs t%glng
snmedieakyeant hal pads, nose pads and frames of

eyegl asses are preferably used as a light delivery for

the |ighhrsorege 1438 ar(‘gax;'@feﬂétﬁfltspgg?tgFEor%ﬁi%' ALE the

of support structures 434 such as fedi : 10 cantha
pagdsaLe-BBVeabhe apdrcanshe gﬂhgste oa%g?te dbé&&ﬁ&@} they

poSitions for Creating a fixed or changea optica

Pr ef V t an ¥ ' d ‘
gﬁgan é’nﬁteri%?%%tgggi ANCHH @&%HS%XS{%# @?vgi%! are

gl ucose. rain maintains co ood ow,

\Nh@glggs &LQJ,VY_ i Qnexg;[:ﬁ%:: t il%%—ggggge ﬁlg&o%%%ng%(y%—‘e%S can be

car C output and a ent condi'tion

10I € ?leé?sgggngleil@vépgd p%éSitcﬂe()ggfté.unQ‘ Ie rlﬁighl%ﬁt%ource 420

centra ygenat i on. e oxygen nonitori

hysi [ I _i ' .Qf-_th I
P %ﬁ%ggo .r%fetrgﬂff Skst%geéeé%g %%%ﬁl%f{%g%iig%%%reﬁength,

heno ynam c state (0] cri

Cogﬂi:t 'aq%ﬁ%]gqvgﬁwi %.p#f\fxtzaq i(t(y S3 md@.%%g:gehg f %r%tvie Q?lgths

or eart problens Ichm alter perfusion 1n nost O

th%aROd%eCatpsebcﬁ m}ﬂiet off&t Q(s\é%q:réei nemits radiation 424,
| preferably between 750 and 3000 nm, including a

15 wavelength typical of the absorption spectrum for the
substance 432 being measured. The preferred photodetector
includes a semiconductor photodiode with a 400 micron
diameter photosensitive area coupled to an amplifier as
an integrated circuit.

20 FIG. 36 shows a schematic view of. a person 100
wearing a support structure 434 and light source 436 and
detector 438 adapted to measure biological parameters
‘using spectral transmission device. The light source 436
and photodetector 438 are positioned diametrically

25 opposed to each other so that the output of the radiation

source 436 goes through the nasal interface 442
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the BTE tunnel can continuously nonitor perfusion and
detect early henodynam c changes. FIG 37 is a

wecehemasics cross-sectional view of 25 anot her PCT/US2004/005496
preferred enbodi nent of the present invention using

t heomabigimgstha bubstdte BB twaing ndalsGrdd $ReWse being
143- WD 2005/ 015163 PCT/ US2004/ 005496 a support

st rectived 460 bBRusdsgearéhesvdl PHiUAIRE  rdet @%%oﬂ-éécts
which has a filter 446 and a sensing elenment 448 with

saictesersiulg iebenrinAd8tbal nhdRLehishabii & was directed
thernopil e and responding to thermal infrared

radhabhgn BhéS5hapaturiallyrgsit hed by t\;éerl%-EE L Netps  and
454. The support structure 450 is adapted o have

5seBstDgatleyiberd48imddea arifinghd ok \é'uﬂffosrgatstructuie 434
corresponds to the geonetry and di nension of

468ush hbecpadmedidhecBimauagls, ﬁ%ﬁev\g OLhd frames of
structure 450 provides walls 456, 458 10 are In

coBlagladbdd Lhe phibRefBA W Lhegakd ‘%{alif'gk&re %i&%.reﬁ for

cavity 460 which contains thernmal radiation 4

hagnal 1 RAseRd 4881 ghgh i oski Heéégtogozbsexanpl €
in the thermally sealed and thermall

environimid idy the Ugtt UQ@Pﬁcéﬂ%sga}ggs gﬁl ﬁ' ugs léedlal

spectral radiation emtted nm band

10 absgrbesh by,gucase 'rﬂo@ealﬂlréea'énéasgérl?n @ecc%gﬂlug?e&o into

the anount of the concentration of glucose

Cag DPRsr MY 9685 L1 Han pg_,pd lﬁga{:ﬂ? PY" ang I %{prggg%r le

|n the glucose nolecule. e res Itlng radi ati on-

dﬁ@&@lo ti‘@é'}g’eil %3 é?fr%@l 4%é2gltaﬂéeéhem glcl){‘eb(?d include

tion by t stance e-resur

ragﬂcﬁérpnaéésgqﬂtcgéé.t%e brain maintains constant blood

flow, whereas flow in extremities change according to

15 cardia‘c output and ambient conditions. The oxygen levels

found in the physiologic tunnel reflects centrél

oxygenation. The oxygen monitoring in a physiologic

tﬁnnél is representaltive of tile general hemodynamic state

of the body. Many critical conditions such as sepsis '

20 (disseminated infection) or heart problems which alterl

perfusion in most of the body can be moni‘tored. Oxygen in

the BTE tunnel can continuously monitor perfusion and
detect early hemodynamic changes.

FIG. 37 is a schematic cross-sectional view of

25 another preferred embodiment of the present invention

using thermal emission from the BTE tunnel. FIG 37 shows
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infrared detector 444 which generates an electrica
signal corresponding to the spectral characteristic

wanas/oifteensi ty of said resulting radi ati on 45BCT/TiS2004/005496

5

10

15

20

25

resulting 25 radiation 453 is then converted into the
coacestppbiton sfrudtheesubst angeusisy aGCOotcReatlo therared
amount of thermal 144 WO 2005/015163

PCIAUS2004/ DO5486 chemasgy absesbetdid nidelaltieonihg thenent
reference intensity absorption outside the substance

4644band.chThea saneepeingi RiRmedLscdapedeai Agt - dHL880, o
i nvention can be used for near-infrared transm ssion

5 oRASMSEITRNt Snd@S réfbbn@snd Ofo CORLIAMOUSHYRYLad | $848ation
oxi neters, evaluation of hematocrit, blood cells and

ot bez A0S bINehsURSLARGRLEEASHE edTEAN S ort
endogenous such as gl ucose or exogenous such as

al sohedtu@ndisr ugs ddxaddedi Be BROLOSEASt AL ZE09: L UPSs with

10 Numerous support structures can position sensors at

the BLEisl ter f ofeweasiytl n&)l@é@p@&ﬁ‘éaltcpaf:ﬂge_tg%ro%etrz and
Accordingly, FIG 38 is a side perspective view of an

al dardiatione sbesh MBRELShew BY anReLsan JF0Q Wisi de: head oy

nount ed gear 470 as a support structure positioning

Wi idu 15 igas A8~ and8enser p446; 80 the skifsat the nicn

BTT site. A mcroel ectroni c package 472 contai ni ng

transmd tdRgacteadisn PLOCSSS NG JITRARS, o Qﬁ Qg‘i\gé creating
source is disposed. within or nounted on hea and

4_79, cé(‘@ri@ 5@69 Qﬁ?ghbéegtaf'r?so ) %ﬂ %ﬂartq_o%fs iBr QBich
m croel ectroni c package 472 20 for connection w .
sensd Nd 48w, CBadda h i NRS khinali t e ¢ BTT site..

‘For example in the thermally sealed and thermélli
stable environment in the BTE tunnel 454, at 38° Celsius
spectfél radiation 453 emitted ~as 9,400 nm band is
absorbed by glucose in a linear fashion according to the
amount of the concentration of glucose due to the carbon-
oxygen—carboﬁ‘ bond in the pyrane  ring present in .the
glucoée molecule. The resulting radiation 453 is the
thermal emission 452 minus the absorbed radiation by the
substance 464. The resulting radiation 453 enters the
infrared detector 444 which generates an electrical
signal corresponding to the spectral characteristic and
intensity of séid resulting radiation 453. The resulting
radiation 453 is then converted into the concentration of

the substance 464 according to the amount of thermal

144



It is understood that the sensing device can be an
integral part of the support structure or be connected

woOaQoosanyiesupport structures such as using conveariuszmh/005496
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25

25 fasteners including screw, pins, aclip, a

t ongeesYr ebverbe@| ani ardhitponi nieertiockirege peeELS intensity
direct attachnent, 145 WO 2005/015163

PCIH £iS260i4r0 @436 deathe sswies,ani@@chgni Bahd | oi ni ng, and
the like; and said support structures include

pat chesthec| | psme eypglasseisss heagbiedt edirgeathe angresent
the like. Various neans to- provide electrical energy

t oih¥ent prsersnNgbsy stiesh Waoe dhsst osed-arHie %I'E_nsmission
tunnel offers yet a new way for natural generation of

el pedsukalererer @g. wACCOr dingkyr Rldaci3Rqohs Awave tissue
schematic diagramof a preferred enbodi nent for

geseimdidig t hekanehecdhii Genekddtolsom t ha BEE tunngl ang
to power t he sensing system The 10 generator of the

| Nyed+ 0B166aV&idnpoieat sf I amd heubsviele hBLBured can be
electricity needed to power the system A

t heRdmad ety | SudD 8 eglScddd EGF ateshd ¥R TS URPOLT cohol
structure to power the sensing system The

t hgraeehfet ine1uaRdy! Sho¥SIslakl Y hgchrdes. a

thernopile or a thernmpcoupl e 15 which conprises

di ssi Mihale dBRkAldippot’ 83 rherNEOY Gan) HOSIE QN SSnd1Ad At
noves fromthe tunnel through the thernoelectric

nogd € ahrel ggELi C s I Qr@ash‘}lggneﬁﬁbﬁgglcﬁ NCatBfeters.
BTE tunnel is surrounded by cold regions, the ~Seebeck

efi@&ér&ﬁ‘%l@' ovigle neansg sf of Sf@@f%k%tg%@@%@é BYe?00f an

|ndu0|ng €l éctronoti ve force e presence o

a o1 EIREFALAT S AR défﬁmh?lgd'ac't f;é?é%ﬁo'io‘af u51ng head

el ectric
mounted gear 470 as a support structure positioning with

wires 478 and sensor 476 on the skin at the BTT site. A
microelectronic package 472 containing.. transmitting
means, processing means, and power source is disposed
within or mounted on head band 470, with said head band
470 providing.wire 478 from microelectronic package 472
for connection with sensing device 476 on the skin at the
BIT site.

It is understood that the sensing device can be an
integral part of the‘support structure or be connected to
any support structures such as using conventional
fasteners including screw, pins, a clip, a tongue-groove

relationship, interlocking pieces, - direct attachment,
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charges at the surface and interface of the
thernoel ectric circuit generated by the tenperature at

woheosBIH6es unnel . 25 Accordingly,. FIG 39 showBCThis2004/005496
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junctions Tl and T2 of netallic wire A 470 and
nmeedhestves r emBcHIRi ket jatniddp WRI200hd 015463 and said
PCT/ US2004/ 005496 different tenperatures by placing

j ursppont Tistatictheesmiimcleder Yodmitys,0f c1ies | urpely1aB8es,
junction T2 in a cold area such as the nose bridge
(dbratiedountddl weaa;, phaptiee iMikedil G 1B, and referred
herei.n as blue-purple nose). 5 Metallic wires A 470 .
and B 4UZrians maskenof cdi heveat J1eberiahs @Rdrgy to the
electric current flows fromthe hot to the co!g

r egensifiyesyx duhavdRerdirlc 1926l efthe Wsth 8uABENI bEEers et
given by the ratio of the thernoelectric potential.

The npet enly afot) her@hyeNgb¥erhtGddor Q18dt7idalllenargy.
T 2) , where Qa 10 and C)% denot e the Seebeck
cortébedamyly(t herranel gt rijg  ROWREheRh: (B! a&if%m of a
nmetal B2 and T1 denotes tenperature at the entry

POpHé £ O rdd nBbE 1 lidABE ko ANGede 2a tIRRP @S rrbTREL AL T Enargy

at the bl ue-purpl e nose. e thernoel ectric potentia
genesat @eCaTMOVEAndNE SN SYsd e%ﬁegng stem. The
capacitor 474 inserted into the systemcan be Used to

cobdesta@id o iR tihR BRebaY cBAJe MY AJS: | Sraflapt £di i fe1

i
control the delivery of energy as needed for

MEASLE | NB1ecPFOERSS| NHedAdat I SIS0 the.signak It ,
%er 50

i s understood that” other means to convert t

engiindd1iact-he Blifadnnely i@h9e§%£§§di‘¥4£é cef beiﬁpport

used. It is also understood that the surface of t

ey Alure to power the sensing system. The thermoelectric
module preferably includes a thermopilé or a thermocouple
which comprises dissimilar metallic wires forming a
junction. As heat moves from the tunnel through the
thermoélectric module an electric current is generated.
Since the BTE tunnel is surrognded by cold regions, the
Seebeck effect can provide means for generating power by
inducing electromotive force (emf) in the presence of a
temperature gradient due to distribution of electric
charges at the surface and interface of the
thermoelectric circuit generated by the temperaturé .at
the BTE tunnel.

Accordingly, FIG. 39 shows the junctions T1 and T2

of metallic wire A 470 and metallic wire B 472 kept at
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wagbsgistee skin at the end of the BTE tunne
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caruncle in the eye can provide a thermal gradi ent and
Seebeck effect, however it is nmuch | ess desirable than
_ ( S PATAIS24/005496
har dware and wires touching the surface of the eye

apdEeEre£ONE bttt uebst B BYLcTRN Pendiicne T1 at the main
unconfortable and 147 WD 2005/ 015163

PCLEUS20044 0084 9%6he cauga 1 iRCti@ikeibh Te Yata cold area
understood that the cold end can include any

relahi vl yeied! odé t bek@gé nehudbheat ha Yluanewfpthele in
gl asses as well as the air. Contrary to that nunerous

SgRROrt 18t rughyr eserdisschasedni NnagheppiegRitple nose) .
invention including eyegl asses can easily be adapted

t eRLOYE € JiRe8N AN@hY I WSves Manpenrd hgadOWeE different
generating systemof the invention, for exanple by

Uglng, 2, $UPRAKT e SLEMEL T &1, SUGH @'ﬁo%)éeglr@§15€§ef abt to the
positioning the hot junction at the BTE site using

medh gl rla818ﬁnhﬂé' cBadie apHepRsi t JFHHJQQYJ RA t80lad magnitude

"Junctlon on the nose using regu nose pads of

egl\geﬁs%ﬁértﬂet L @) s t’:ﬂléjefﬁé%lté@trlél tﬂ'&)@.‘éﬁ'ﬂlﬁme The

atlng system using Brain Thermal Energy

Ipe t%%%'lgﬂef} %99 Iy the %Se'af' W gyst &M of .undhe o,

sent nven any ot electrlcal devi ce

could i e er vieg:
f PSR t(ﬁe’D Bra| hermal nergy ??J%\fnée leq%dd?%lﬁl%ﬁge eric

enbodi ment:s |Q%#ugeaﬁgpﬂ sgrqgkyﬁgsdéﬁb$5§'Eéﬁﬁéﬂdﬁ%re

sé)nsor t the te O anl usef ul
RS T U i ey spheret g b

peci es
d;:j‘:te%%telrg urxtgrr%rtl_t tCH oﬁlﬂ,lt —tﬁu%’lewq{gst .r"ﬂﬂa h@ﬁgrm&&rlc
' potential generated can power the sensing system and a -
capacitor 474 inserted into.the system can be used to
collect and store the energy and Mcﬁ 476 1is adapted to
control the delivery of energy as needed for measuring,

.processing and transmitting the signal. r

It is understood that other means to convert the1_;ma1
energy from the BTE tunnel intg electricity can be used.
It is also undérstood that the surface of the eyé and
caruncle in the eye éan provide a thermal gradient and
Seebeck effect,‘ however it is much less desirable than
using the skin at the end of the BTE tunnel since

hardware and wires touching the surface of the eye and/or

coming out of the eye can be quite. uncomfortable and
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continuous nonitoring of brain tenperature, detection
of parturition and the like. Accordingly, FIG 40 is

wa pisrgpest i ve view of a 25 preferred enbodi nBaT/US2004/005496
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showi ng an animal 101 with sensor 480 positioned at
t BT iffeetibnh Wir 5482 tC ARG EBEA %ﬂgtv\@ﬁea cold end

2005/ 015163 PCT/ US2004/ 005496 sensor 480 wit
nmaaroeliecludmi enpackage i484y CNt@l 8LHg1 8 igcluding the
transmtting device, a processing device, and power

sdireee ofi the glalded peckel 1486 ©ie aemrrral 101. Signal
fromm croel ectroni c package 484 is preferably 5

transnicbhedang radi o vyames #A8Rerdhe sisgpal fromthe,
transmtter in package 484 can be conveggé {:o a oS

cdlilsal oabl 0WnNG Heh & @R firﬁﬁéﬂtﬁ%nogﬂvc\ﬁt%ﬁﬁ?iﬂgaelyeglas ses

having a high tenperature associate

| caal kzat ipnbofaditda 20l FRbvDYe GBS fBaANS L b N hanner
there is an, increase- in 10 brain tenperature

i dest bbived @ynéfs&is@n%weeﬁle&CféhéSPnﬁer% si gnal \??cfagple

hi gh tenperature activates the GPS colTar topfo

tbe | esald zati ¢ heaf,k d e
Al f?er nat ig\r/el y tglﬂ%ﬁrlénot g fflaglig%)gstsgﬁhong%ec%feﬂlﬁfs\ﬁgvegor

489sactbaid dihe h@%srj]ﬁﬁé\t_-@&“@@%ﬁ@%ﬁb%‘i‘%&hsﬁﬁgngédiﬂ

is 15 received. In this case, the transmtter

paskengl 4%&&5 QRlay ﬁ%&%é&l@gﬁéﬁ%lr cg]e_ﬁig.q%g% Ergltg.eé:)n the

station, but not to the G

PROSPECEING ¥ f A doriahl eoé“@%eog[%astﬁi’etgr.“%ﬂ;ﬁjrﬁgglso

posi tioning sensor 492 i n contact

i ' ' i_cal . .
dadatbhn OEheel LRSS oDk Bk o, gacen
using Brain Thermal Energy was designed for powering the
sensing system of the present invention; any other
electrical device could be adapted to be supplied with
energy derived from the Brain Thermal Energy tunnel.

Additional embodiments incluae support structures to
position the sensor at the BTT ‘sité of animals. Many
useful applications can be achieved, including enhancing
artificial insemination for mémmalian species by
detecting moment of ovulation, monitoring herd health by
continuous monitoring of brain temperature, detection of
parturition and the like.

Accordingly, FIG. 40 is a perspective view of a

preferred embodiment showing an animal 101 with sensor

480 positioned at the BTT site with wire 482 connecting
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thernoneter with a contact sensor 492 is held by a
second person 17 for positioning the sensor 492 on

woheosaus1we3494 and perform ng the neasurenent. PETBS2001B05496

10
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20

25

is a 25 perspective view of a portable support

styanstan e8496riwht . iRlrloe 1500rpRSE t bR A NS COM ALt 1 ng
sensor 498 such as a 149 WD 2005/01516 .

PGT/ US208m1 00540 6det e fopi | Brddddy iaqf | @dwh Véﬁ%’ power
that matches in total or in part the geonetry an

distersieoni of t hdie egkl N apeaxat  4ghe @@daﬁiméi‘elgﬂa Signal

Support structure 496 incorporated as an infrare

t Herononetkrbs1bet £oye a Pers@n 1055 f Sﬁrreflerably
positioning the sensor 498 and neasuring biol ogica
parametnet Sed Aldshouglibt =5,d4ndegst 06d, d hggglqgi ntd n an,
infrared detector to the BTT site can be u3ed in

acecanhdantces tih tﬁ‘@cﬁi@’eenﬁb@n’cérhePEF%\%%éﬁe B® 3,oGPS

nmeasured is not as clinically usetu se

akbleat i@léﬁfﬁ?r@wﬁ%«en{@%ﬁ@g@{& i]@ech%u%gxtqgngé having a

structure 496 contains walls 500 that cr

Do g e LR i A o B
Georet Ty "B e Tumitl SR 5 Rroy 48 Abatrry R o
495" Bnd The. Sk ar S0 bug B S aer asaie0,
W PATRLS M IEh, ARnE e SElvaad” o o b e
sebenmld Al agham S04 N LG SHRPOLL, SLIdiCLLe 490, )

also referred to hereln as a housing, a

Alternatively the remote radio station receiving waves

489 activate the GPS system when Ehe abnormal signal is
received. In this case, the transmitter in package 484
only sends the signal to the remote station, but not to
the GPS collar.

FIG. 41A is a perspective view of a portable support
structure 490 positioning sensor 492 in contact with the
skin 494 at the BTT site for measuring biological
parameters. Support structure 490 incorporated as a
thermometer with a contact sensor 492 is held by a second
person 17 for positioning the sensor 492 on the skin 494
and performing the measurement. FIG. 41B 1is a
perspective view of a portable support structure 496 with

walls 500 positioning non-contact sensor 498 such as a
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radi ati on sensor 504 contained in the housing 496 and

an extension 510 secured to the housing adapted for
woenp@isicsr e measurenment at the BTT area. | n aPCT/US2004/005496

preferred 25 enbodi nent, the extension 510 has walls

50handdise widhstamtball ¥rCconéGatnin sanRANth total or
secured to a housing 150 WO 2005/015163

PGH L&@Q@‘léﬁg5§85meﬂn9ﬁ adaptedet oi e bel gnbystihandea at

105 as shown in FIG ~ 41B. To neasure the tenperature,

a Userenk0P ekt BORS EHSHoAXIENSIRNralload] AE8 ot ed as
the BTT site such that e walls 500 of the extension

510, | i grof-ddee skintbrat t-he BT R aﬁfaaa%gcbﬂﬁ person 105
FIG "42B is

radi ati on sensor 504 views the BTT area.

54 Meﬁ@éitﬁéﬁﬁl\é’ s g, dhe 1] l&éoge%uri% e@fé%ical

510 creating a Cavity 499 wherein therm radi ation

5 ] fr sk 8 JT a !
RS | AT e 20D uBhel Bl TeRLEapohRikg an

i S r.ound e [ Ki nd.fat |I - BT ;
T T SR Sl L T T

{gﬂ%&%ﬁc%um@h afpd he,vadiati o ‘eenéaﬁ%é@%%mr@med

ousi ng 496. ectronids 514 wthin t
haysi 49 convert. .t iye iati t o
tglrrusspe?%tturgsl egg r?ll%l\hqfieckgfggh%igﬁ%sfg o%ga g%%siar%blent

10 ?;t%%?&;ae\raiﬁ@eqs Tkg&%%%&@t,l VZJEQ% Shg%ﬁ@%ept Fl gtrﬁl]:gur%[ﬂg 496

t1on sensor VI ews eas portion o

rB;c}lng'T%rifn%C %a%.lils Nsah e?h%’mto ﬁ%%egtgeg %h acn gxflég{aé 2%1% : i Jfonmen for

! on. transparen w . ntrare
20 el 9300100 LUSCETILTCR 4 20 SO0, G over
the tunnel. Walls 500 of the support structure are
adapted to mwmatch the geometry of the tunnel and to
15' provide a cavity 499 with the boundaries consisting of
the sensor surface 492 and the skin area 493 viewed by
sald sensor 498, in a similar manner as described for

FIG. 37.

Now, with reference to FIGs. 42A and 42B, FIG. 42A
20 is a schematic diagram showing the support structure 496,
also referred to hereiﬁ as a housing, a window 502 and
radiation sensor 504 contained in the housing 496 and an
extension 510 secured to the housing adapted for
temperature measurement at the BTT area. In a preferred

25 embodiment, the extension 510 has walls 500 and is.

substantially conical in shape and secured to a housing
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other' radi ati on sensors may al so be used such as
pyroel ectric detectors or any other radiation sensors

woOheats/odeteect heat flux fromthe surface bei ng PCT/US2004/005496
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eval uated. 25 Exenplary w ndow 502 materials include
si43& ondapiced geo nhai beldThe sersaid 50ds i 5speabehabhy ric.
mounted in an 151 WD 2005/015163 PCT/ US2004/ 005496

extiensiTon reb@uwkei chei semfapatire) aRLEBrt Des dhoBNSIAE the
and geonetry of the BTT area 508. The extension 510

caxtemasiony B0 pedihtemedtsucthd hatT orli¥et he;@Ki Rhaf ed e
508 at the end of the BTT 518 nay be viewed by the

r agildlsl G005 ocsenker ebOdnater &i1n tthe ski phar&@iS0& ide BT
at substantially the sanme tenperature as the brain

t erpar adnd € theneadiftaon Peshbben soar +i8,Sensor o4 1R, .
view the BTT skin area 508, a button 522 is pressed

t ¢iegi @ MpaSUreimMaradd vikhe dIHRReSSIidig Std1 M tBbh of
t he housing 496 determ nes the 10 brain tenperature

angrdingpbay the valdieing aal i udy cryst alndispl a&rfélz%al
coupled to a sound device 524 for ~ emtting an audio

sixgialat iAnd |5$)I@0%ﬂ1|@|t§e§0‘f§6m MBYe bexYSeHoat Q- CRUEN B@‘Q‘y area
part of the apparatus in contact wth the skin

Alioygh ke i ,eaPS) atny era@flattti%neggngértg@él BEE"I" S‘area 506

substantially equivalent to the bralin tenperature

basedur@duhheat sypenat Hhecpf st he saverno UJ]Sh SIS @ reas

cerebral blood, a variety of mathemati ca

cajeul %T@%e@@a‘ﬁ%@@s me‘é@ﬁrgﬁeﬂ§§da£8 ggkgﬁﬂé@erﬁ&ﬁga tthe

tenperature at the BTT area 20 i ncluding arteria

b3} AREe, ¥ENQus h@é@ll@@icﬁ{m%egé‘?gat?dt-%e%%%n-ralned in the

tenperature. It. is understoo
housing 496. Electronics 514 within the housing 496

convert the received radiation to a temperature level
which is displayed on a housing display 516 as
illustratively shown in FIG. 41B. |

The radiation sensor 504 views at least a portion of
the BTT surface skin area 508 through an infrared
radiation transparent window 502 and detect infrared
radiation 506 from the BTT skin surface 508. The
radiation sensor 504 is preférably a thermopile, but
other radiation sensors may also be used such as
pyroelectric detectors or any other radiation sensors
that detect hegt flux from the surface being evaluated.
Exemplary window 502 materials include silicon and

germanium. The sensor 504 is preferably mounted in an
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detector can contain a sensor for neasuring anbi ent
tenperature and sai d neasured anbi ent tenperature be

wagewd/01f168 cal cul ati ng tenperature of the subj eCT/US2H4/005496
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The tenperature at the BTT area can be used as a

r efEresdenf Gl ladihishi ng sbased etenhaack) Ut i€ ddinertdier and
152 WD 2005/ 015163 PCT/ US2004/ 005496 parts of the
bazRemsiryl def t HeweBTBTAr exeaThe0o®] eChei cattertdinvabent can
of the BTT tunnel is an area of high voltage but |ow

ClEFsEly, ben palsiichonhhé wath ageat epriBsedtd Nk iN&rea 508 at
tenperature is virtually equal at the two ends of the

5 thennetd dhe thiegiBTrers1msi way | Bet keepad of the Blfiiation
keeps a high' tenperature at the skin at the end of

saichsend 504 WhereBATrhdhekpresesd sowerd i on ahSHrantially
provides a nethod for 10 detecting body tenperature

| Mieudiang: tdempetraparef asperyiBidth & dyBRAYW. €once in a
detector positioned adjacent to the BTT during

t grpdrabur et €igd | penddel del ekl RiiRg tHie BefPekahULeea
based on the radi ation' sensed at the BTT area. It is

urgder, stoashddual 341 det@edddedCan AN 4 Mk @3ent and
position or nove around the BTT area to identify the

SHeagrodiebB ihfe shiugheshi f coper dul g A Jrddiei-dTBEROE e
of . detecting body tenperature includes the steps of

SEARANNG dmp SPRALAL UBBadedRGhal, 8rLoSstfe BIT arqaquig
and other areas in the head or in. the 20

CUykaah atdrspl BT s By edo@pubset echi nhde Mahestsss for

tenperature, preferably selecting the highest

t eaeEahyr8n audio signal. A disposable cover may be used
té cover any part of the apparatus in contact with the
skin.

Although the temperature at the end of the BTT is
substantially equivalent to the brain temperature based
oﬁ the temperature of the cavernous sinﬁs %nd cerebral
bloéd, a variety of mathematical - calculations and means
can be used to determine the temperature at the BTT area
including arterial heat balance, venous heat balance, and
ambient temperature. It. is understood that the BTT
detector can contain a sensor for measuring ambient
temperature and said measured ambient temperature be uééd
for calpulating tempe;ature of the subjectl

The temperature at the BTT area can be used as a

reference for ddjusting measurement acquired in other
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by scanning the right and the, left BTT areas with the
processor in the BTT detector determ ning and

weebwsmiswg t he hi ghest tenperature. 25 Anot hepPCmiSkwd/005496
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for identifying the highest tenperature point in the

BbERmeafathdebbaunadubyidd 58nd0r20024@1516G%he electrical
PCT/ US2004/ 005496 scanning a radi ati on detector over

t hepBTRlaneao@nd heh@TMGuanpl 068S S80I aa@daptsrd Higsalatiage

the highest reading and indicate that wth an audio

simgital Lowheutpopes atHr erhigRt @GO AR apEOARSs@Ating the
audi bl e beep with each peak 5 reading. FIG 43A to

43Gnpetadiiagr as shHam0 yorefrnr ek eabodiwdEndsdd 0bf the
the di ameter of the cone extension 510 at the end of

t heyda@usi ng 496 in contact with the skin 508 at the
BTT site 518. It is understood that although any .10

shape kadh bse#5esk 5101 i 4 heneXLeASIeN tHep Xt RBSHOHNa high
takes preferably the formof a cone with a radiation

SeNSQYeraPQsht ia@nechd Osivievet NenBTEnar @3 JdH1 CRa 58 the
has an outer dianmeter at its end which is equal to or

| ggsp than the BTT area. In FIG 43A, for the
radi ati on sensor. 504 15 view ng the general area of

the BThngi t6-08 d heqypiel! rgﬁs@ub%v%égetaermeéhwe for
end. 524 of the cup 520 is equal to or less than

E or at r Vi g
R I T B

ﬁo‘%ﬁdﬁg{gog et r%é!?ttﬁr Q{ettela%ogo E%%‘it@%ﬂe@f atdlﬂgc‘éﬂe to

equa 0 or ess than 8 mMm 43C, for

r qul{eat]é'ﬁn cﬁﬁr}&@’ @n%e@a%%@gdépgc%rp & rdeterm:.n:l.ng the

temperature based on the radiation' sensed at thé BTT
area. It is understood that the detector can remain in
- one positioﬁ or move around the BTT ‘area to identify the
surface with the highest temperaturé.

A further method of detecting body temperature
iﬁcludes the steps of scanning a temperature detector
across the BTT area and other areas in the head or in.the
contra-lateral BTT area and selecting the highest
temperature, preferably selecting the highest temperature
by scanniﬁg the right and the left BTT areas with the
processor in the BTT detector determining and selecting
the highest temperature.

Another method for identifying the highest

temperature point in the BTT area can be found by
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point the preferred outer dianeter of the 'end 524 of
the cup 520 is equal to or less than 5 mm It is
that al though the preferred geonmePCy/us£004/005496
the radi ati on 25 sensor and extension is round and has

a SeAsEtiaet i al | yadicgnicral dsthepmr anyeot higie siiTe efed heand
radi ati on senor 154 WD 2005/ 015163 PCT/ US2004/ 005496
anei\oimoe et ansiaEssean adepusédtonekliedingtior ahiglseparssading
rectangular, and the like. It is understood that the

di aamit Brdiaret egedmst rylils o1 edediabl| yigedsenh® tabsdrature
the geonetry of the BTT area. It is al so understood

t hadtddter5 dbnemsiwiniesf ahe [elid0e SPdep S vAdapt edch 0 peak
match the dinmension of the cup 520 to the view ng
aresedifigt.he skin 508. I n accordance with a further
aspect of the present  .invention, the extension is

adapt edrta f kBaontdoptaf the da.ébra&(yeﬂ istidwih§e preferred
portion of the extension 510 of the housing 496 in
cosfilaelinsnitl the skéndSéfewean oFl shehaveecasxt8A€ion 510 at
concave surface that matches the eyelid contour.

Al tieg néid vet yehé hRopeidd ogpedfit heoraivtCcali eXtenRsidiin 508
510 in'contact with the skin 508 can have a convex

susif age t 9T 5s B¢ CH1s hervreds alingard tvdd agiea AT ARRT any
lid above the nedial corner of the eye. It is also
ungiedd ot thatuddie imnael eisehoionpedhat EkeenSPordltakes
about two thirds of the dinmension for adult size, or

evgre 197 dresscbhanoald ednadihtnsiazeradfiation sensor
espeC|aIIy in small children. Accordingly, the

;ﬁé@ftrl%ed&tée%letv the ot efredi amBketupf sbbehas an outer
ension for children

diameter at its end whlch is equal to or less than the
BTIT area. In FIG. 43A, for the radiation sensor 504
viewing the general area of the BTT site 508 the
preferred outer diameter of the end,524 of the cup 520 is
equal to or less than 13 mm. In FIG. 43B for the
radiatioq sensor 504 viewing ﬁhe general main entry point
of the BTT site 508 the preferred outer diameter of the
end 524 of the cup is equal to or less than 8 mm. In FIG.
43C, for the radiation sensor 504 viewing the maiﬁ entry
point the preferréd outer diameter of the 'end 524 of the
cup 520 is equal to or less than 5 mm. It is understood
that although Ehe p;eferred geometry of the radiation

sensor and extension is round and has a substantially

conical shape, any other shape of the radiation senor
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are: for the radiation sensor view ng the general area
the preferred outer dianeter of the extension is-equa

woaoosmsisess than 9 nmfor view ng the general PATAE2M®A/005496
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the. 25 BTT, equal to or less' than 6 nmfor view ng

t hendyerer gktens5omMD 2R05h8 1 5EGR PCTE LIS/ 005496 square,
mai n entry point of the BTT, and equal to or |ess than

4 rewhangulerew augd t kenmalikeent Iy [AQ Ntn®éréteoBTEhat the
Besi des the preferred round shape for the end 524 of

extiensiten, HUD, gdduErryd4s anck A4Bbshowhoakherdatiateh The
geonetries and shapes of end 524 extension 510 for non

C OyH@Ett ryergort hei HTTS airdaSenson sVEEMS NGnddrd @Sl that the
portion of the BTT area next to the corner 528 of the

eyiimem6.onl nofl Ghed4denddie guterishapgpoéat he endec®24he
of extension 510 is shown as an oval shape. FIG 443

Shﬁw&nb&oanoélkmﬁtbﬁp|52baﬁan@h@rvf@%fn%?&¥bé”8ﬁ“tﬂg skin
end 524 of extension 510'for viewng t medi al

caatdhal area and the -upper eye lid area. FlIGs. 45A
and 45B shows exenplary geonetries and shapes for a

Suppor tInstddéeirdaa ce ORtidhNanEud 6@kt dgbecld cFensRy LW}éJént -
said sensor positioned on the skin at the BTT area.

FliGved ibs, atheherBbhsidd oM addad@W $ROWIRI R top of the
tenperature sensor 530 in the shape of a rod contfained

| ieyed ipat Chne3202BdoR0skt tRECEVaIdiAld b UE the 'BlLEing
area 534 next to the corner of the eye 538 and nose

53B e it @orddGond t236 X tghdi Bgsf Iam tah.%od'h%t\él a?lnq.nner
of the sensor 530. FIG 45B is a.side view of

ASATRQW NG5 SENSQS mtwﬁ\gt&%éj 5§ﬁecoréty%'lri8d 'crbntour
pat ch 532 next to the eye 5
Alternatively, the portion of the conical extension 510
in contact with the skin 508 can have a convex surface to
match the medial canthal area and upper 1lid above the
medial corner’of the éye.

It is also underétood that the dimensions for
pediatric use are about two thirds o.f the dimension for
adult size, or even half or less than half of adult size
especially in small: children. Accordingly, the preferred
sizes of the outer diameter of the extension for children
are: for the radiation sensor viewing the general area
the preferred outer diameter of the extension is equal to

or less than 9 mm for viewing the general area of the.

BTT, equal to or less than 6 mm for viewing the general
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A sensor is placed centrally in the patch, wherein the
patch neasures less than 11 mmin dianeter. 25 FIGs.

waadst051646D shows exenpl ary geonetries and shapas2§0a/005496
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medi al canthal pads or nodified nose pads and 156 WO
2006/0 Entay BETAUSAO04h005496 atdedqudieldf idan st h@an 4
nmedi al corner of the eye. FIG 46A, shows a fronta

virew fofr &iswthd i gte nesier Radrb4foi GO RItHNNG TR  Sensor

542 | ocated centrally. in. said nose pad 540 wherein

the semeeiddd2ths Pesidimrdocanat BBa 5§A_<I o Be tdiRy BRE of
area next to the corner of the eye 544 and nose 546.

Fl&%end8Bni S580 51 deI(d W S0WaRE t BEECYEnSHS ANk RI8ve
546 and the nodified nose pad 540 with the sensor 542

Pafddnic@redsatinih@ hBhEsSiclkre enfll G2448%+8RAVA 5&60Q5§|non—'
view of a nodified nose pad 550 having a sensor 552

| asstradel NsbhSoputrcedagiandsdosdt | oaediay the, Si%a[bt a
area at the BTT site next to the corner of "the eye 554

Q38 886chEl Brr 40Rd SiktSiae tUECULSHOM dih the 1g¥e o ve

,5 5 and nose 556 and the nodified nose pad 550 with

thee Sensorrg52 zmsl tigoedyakyt @%aEZT'o%teheli‘eﬂé k$1 of
under st ood- that al though an extension 1s

FH;&%%%E%H 8RBOdLMeRlw G Lhe RS ehaBal &t aQLtzL'Bn%hows

t e skin, an infrared sensor probe adapted to touch

thg, skinpdtatihe BRLnar ¢4 mfa'r&%nbfse@%o%oé\b%haggu of

reference to the thernal | mgi ng sys

pre%&%%lbﬂveﬂél 889y H&Gidy CFh% n@ogsgfn@éﬁrghﬁhe ez and the

di agram show ng a preferre i ment rare
[ r%erzrge%sije@ﬁe&{.he present invention. FIG 47 shows
a r :

~ FIGs. 45A and 45B shows exemplary geometries and
shapes for a support structure containing a contact
sensor with said sensor positioned on the skin at the BTT
area. FIG. 45 1is a schematic frontal view showing a
Eemﬁerature sensor 530 in the shape of a rod contained in
a éatch 532 and positioned vertically on the BTT area 534
next to the corner of the eye 538 and nose 537 with a
cord 536 extending from the distal end of the sensor 530.
FIG. 45B is a side view of FIG. 45A showing - sensor 530
with cerd 536 contained in patch 532 next to the eye 539.
A sensof is placed centrally in the patch, wherein the
patch measures less than 11 mm in diameter.
FIGs. 46A to. 46D shows exemplary geometries and

shapes for medial canthal'pads or modified nose pads and
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BTT ThernoScan 560 conprising a canera 562, a
m croprocessor 564, a display 566, and a power source

wa30GA35163he system further includes proprietaPgT/US2004/005496
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software and software custom zed for the precise
nedsiremEietand 15 7Cha\n@DGH/ @br1h63 BETLLS2004/ OBA96L6A,
mappi ng of the BTT area. The BTT ThernboScan 560

i nlaxctes aa damral562iewt hofl | @nsmbd#iedh Qpidecalpad 540
system 572 that can contain mrrors, filters and

| ertses ifndhgopt | sezdary S42MQ6caESli Seht N 1@NEna said nose
phot odet ector 570, also referred 5 to herein as a

r gsidatigm veiedh eheaseadoat 5010 det L iond® dHatd fakin
and record the energy flux in the far infrared range.

Thee dilsel BT UBKEa566xHi $pl e tdwddierdml thd "Bge 6hsa ana
the BTT being viewed by the lens 574 in the canera.

Rath=d | D16 detpag orsgmt 84 i @l §1KBOMNshBRiAGt tBAN IR 545
be used in the photodetector 570 including alloys of

i ndidinhapé i mari dend MeheUmbEddRgUMdRl | 4hiadess CoORPeER  the
doped Germanium Platinum Silicide, Barium Strontium

Tidaanajre, s @Nbddit ilonkd. atThend EFRr et d adkdki OBgc show a
detector converts the 15 incident radi ation that

| neddides thewBhE af edditied @loget Hagals senef-gy nWhiL hdrsor
anplified. The detector 570 is reSponsive to infrared

ragiAatintkd BhOVkdeoaRePULRYL a54d 9P 1 @Rt SKT QIR - skin
points related to the intensity of ~the thermal energy

regRived faomire Bl anea: aE‘@', the 3PnsHrbeuRdiEngye ss4
area around the BTT area. The discrete points are

| nBgedi R0 563ChFROI NEEIS O GE 5 10MS 1 BAVERSRANI N IRN KA 555
to excite the radiation detector
and nose 556 and the modified nose pad 550 with the
sensor 552 positionéd at tﬁe‘BTTASite.
It is understood-‘that although an extension is the
preferred embodiment with the sensor not contacting the
skin, an infrared sensor probe adapted ;d touch the skin
at the BTT area can also be used.
Now in reference to the thermal imaging systems of
the present invention, FIG. 47 is a schematic block
.diagram showing a preferred embodiment of the infrared
imaging system of the present invention. FIG. 47 shows a
BTT ThermoScan 560 compriéing a camera 562, a
microprocessor 564, a display 566, and a power source

568. The system further includes proprietary software and

software customized for the precise measurement and
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material to release electrons. Any point size can be
used, but preferably with a size between 1 and 2 nmin

wasodicames er . \When using an angl e of 1.3 nradsPCrhs23/005496
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Ther noScan can capture an instantaneous inage froma
15802005/ 61051BBT REFHAUSZBe4B0D 516 mgsiant 550z eénoiudes
approximately 1 mmdianeter at a distance of 1 mfrom
t e cheteeet 662 With sa ursher St7apdah hapt 2yl sSpakhmab72 that
resolution for optimal capturing of the BTT image can
becarsethnthuih ntfirisrgpr efidrabkyahet vedesl . fdravgt lmbzbng
nrad. The' camera .562 of the BTT ThernpoScan 560 has a

f i imlagyeofaceuewiadapt ethd @ yhewotibeeBIh ay@9. aPssCret&rred
points are further converted into an i mage of the face

thad Henelindas theaddlEk idneaehBot her nedizali s60bReHeéct e,
eye and upper eyelid. The screening function of the

Btb Hhahterposaanrésotinged efethp tRAPEMAULerat the
BTT area, either absolute tenperature or the

di fiffrerid abngtenmes aliwpr a0f uhhe £d @Ak ERLAEhORAnal
to a reference. The electrical response to the thernal-

r adhizafd @F €aB. pTherdlirPharedaopy t fige ML 874880 the
intensity, with a strong 15 signal producing a bright

(Whinte®)a .PREBE 2 8Fors @Bt ddtol! featdAi i d NertAind 1Whihe PP Ndan
bei ng representative of the highest radiant energy

f iR 3aUERE. phdtdddeectBert BEo SQUMNES S atthgyBUHRN
face and the highest .intensity of radiation is found

| QB Ehtahea: dLalndi @l 08,81 the: A0 FiisR!, a&oﬁgéf‘en

result in a continuum shades of gray, from bl ac

(g%§'@Erﬁgngﬁhgr@laﬂMﬂuﬁGSﬁilb§@éh@&iglum E@?Bntpﬁhnt

itally stored for further processing and
Titanate, and the like.

The infrared radiation detector converts the
incident radiation that includes the BTT area into
électrical energy which is amplified. The aétector 570 is
responsivelto infrared radiation to provide an output
signal and diécrete points relatea to the intensity of
the therﬁal énefgy received from the BTT area and the
surrounding area around the BTT area.

The discrete points areAiméged and each point source
must have enough energy to excite the radiation detector
material to release electrons. Any point size can be
used, but preferably with a size between 1 and 2 mm in
diameter. When using an angle of 1.3 mrads, the BTT

ThermoScan can capture an instantaneous image from a
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analysis. . It is understood that a variety of |enses,
prisms, 25 filters, Fresnel lenses, and the |ike

wanesisw3t he art can be used to change the argirasefo4/005496
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view or optimze 159 WO 2005/015163 PCT/ US2004/ 005496
Sipnalt atige Sift BppreRthoaRtunenal gl hesvet Lner gy sthHxe
fromthe face and the BTT area. The |l ens of the BTT

Thef DSCa@TR6@hksdpt efes@bly par pRAdi S diact Bgy
plane .of the human face or of the BTT area bei ng

Vi @@ﬁaﬁ rEReluadbat ton GrlieelOkaPBiLidAlof RHeh@rBTinage
ThernoScan 560 is preferably sensitive to radiation

Wi ddh Bravelangbier 800 G drih81 0ndididBn The BRE 1
Ther noScan 560 has a tenperature span set betmeen 2

t OnfnleanResanEBhstss Ndnel STXEEENRIV-5LR% 0t hyg gnd
adapted to discern 10 tenperatures to wthin 0.008

degi s Seek3ewSabifpfledd Alridy Eﬁggﬁr'f)faljea!m?gscrete

Tenperature neasurenents can b ased on radionetric

MBS Lhebdlktnip %ﬁ@ﬂt@@' ﬁt %xpélmacgef fgreatial o

using a reference such. as Al 't hough the

sy@f&a@aﬂﬁ%auegsueﬁe%ﬁ* axte% 'IHX'CH!-; %&f}ﬁ Jc%r ' 8lfe£‘ﬁe¥

of the detector and achieve an optinmumsig

noé arn%t 'ungFI qg@if&t OIrheC%rQSnfl‘i’gglﬁﬂa&si' g %0\:}19 BTT

nmean I d nitrogen, evaporation O

%ﬁgﬁ@%@qn 259805 88 San %’h%égglnﬁgl*éh& C%brqoce@l%%% apd. |

Many radlatlo tectors capa

deéetq;darngbsagutgfﬁ MRNES o8I By 43%& %'13880'

|n8l ng SIl1Ccon ase e sys and
m%@% gﬁ%ega g@dmaf lareS agg égfétel%sn %Wa%e%gr&?ce.
deve I n.tThe uture can

The ‘electrical response to the thel;‘mal radiation can
be displayed on the ‘monitor as intensity, with a strong‘
signal pfoducing a bright (white) point as seen in FIG.
1A with said white point being representative of the
highest wradiant energy from t-he gsource. In FIG. 1A the
éourcg is tﬁe human face and the highest intensity of
radiation is found in the BTT areé. Calibration of the
display screen result in a continuum shades of gray, from
black (0 isotherm) to bright.whité (1 isotherm). Each
point is digitally stored for further procéssing and
analysis.

It is understood that a variety' of lenses, prisms,
filters, Fresnel lenses, and the like known in the art

can be used to change the angle of view or optimize
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used in, the apparatus of the present invention to
detect thermal radiation fromthe BTT with the

wdizeliayienf a 25 correspondi ng i nage of the BTPCTMS2004/005496

10

15

20

25

monitor. 160 WO 2005/015163 PCT/ US2004/ 005496 An
exerplRdr ya¢atrHitdPndetedt orpsyse emfi nchedesl aenergy flux
m crobol onmeter which is fabricated on silicon

substt atlee ferei rarelr bhed BIITr cuidss cOim¢ ailenRg of the BTT
tenperature sensitive resistive material that absorbs

-i ifhreamegcradicali ors prrferabdy wamadndivokidetoThée plane

incident infrared radiation from the BTT area is
absforthedhbypan héace cywhd aiet BTT progudbaigg &iewed.
correspondi ng change in the resistance and

t enper aher e. radEadhiom cr dbodaret er métecidlons ias acid XelpTT
and the changes in electrical resistance generate an

el BotmmioSabnsbgnalisldrederaisppnskbmg tieret hey nRldiation with
radiation fromthe BTT area that can be displayed in

a woréengbh aacghpgt €romTiee b spd aymof ThBe BTMBOEhGmoScan
the BTT is the preferred enbodiment of the invention,
buisot Heaspr @septpepsetté OBpak aBebe YeltpkeAent egh Wit rees
di splay of an image. Radiation 15 conming fromthe BTT

carelguacqudr £l dytiditelnadeakioive SEASddapted to discern
af orementioned and the tenperature of the BTT area

catenperaalesy at @ dvhasierd onobhaeglesd récadivy #Rlo. 02 at a
.generated by the radi ation sensor using a reference.

AmpngRe TS 1f nétedrectrdlimRlireadieabhiefm@ied Okan be based
tenperature from 20 the BTT area can -be used in

aAGROr daalemad Ak t heandr iwicimd! 881D - 4he RweRbho8s or by

Besi des the easy mani pul ati on of tenperature at the

skiiFreeygt 19Ut sisdagt he BEEcabfde SRl ficant | yilonetogy .
Although the system. can be uncooled, Ito maximize‘ fhe
éfficiency of the .detector and achieve an optimum“signal
to noise ratio the detector can belcooled using solid
state means, liquid,nitfdgen, evaporation of compressed
argon gé.s, piezdelgctric components, and the like.

Many radiation detectors capable of detecting
infrared waves are being developed including silicon
based, solid state systems, and microbolometers, énd all
sald systems new or to be developed in the future can be
used in: the apparatus of the present invention to detect

thermal radiation from the BTT with the display of a

corresponding image of the BTT in a monitor.
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tenperatures are found in the areas outside the BTT as
25 shown in the imge on the screen, and depicted in

woheos/phies os of FIG 1A and | B. The | ower and ROTAIS2004/005496
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‘that is based on the tenperature

unstable 161 WO 2005/ 015163 PCT/ US2004/ 005496 _
t enper dnurexeowisirdein fusn BEHT dar-eat beSsdtsen Nrganeeat kng
a non-clinically significant' tenperature |evel or

t hetaedbolicmegerwhkicsaidl famedsaedsblesihie Bl Eudkerates
used for sensing thermal radiation and/ or measuring

t eopelatagratedSclon bt dinaRItstia0dgt babperatiireetsynel tive
signal conditioning and processing can be used to

et edi dthitve malpeLal Utlea reasrodt shelestde BELa26ea,t Such
a' value that corresponds to the BTT area, and those

meddoekhaalise babbe. i Thd hewcs@epe Ohridveed MRNLIEEBn from
| mage outside the BTT area 10 as seen nore |like a blur

copparerr teehhes Blds e Y ths URSEF IRt Bfoducing
i mages that include the BTT area can also be used for

acdli @il tevede '1m0knaCeHE 88Yan AUERD temperature.
t enperature neasurements. Conparing a radiation

Patd @ MiRbsbdBmtfer BRhAleasWatNa the BT T ar eaWehhouls
15 necessarily creating an image of the BTT area can

al 5 decrysed1f oLs BEUN A §eRBdPE eLh SO Jemenat Q!’LS%?l

measur enent and evaluation of the thermal status

t o bl dnl i ndCEOT GG Wi bR L e RT 061 RIRS 59 LREL that
ey

invention.” Any nmethod or device used for ‘tenperature

evallald ensphiayed £Yal uakien gf ghfor& Jml status
h h eve

or ther nal .
radiatingn pigsest bf {he fEbe enbypgenel Al derrea
not generating an image falls within the scope e
Pré&misiti deA¥e Y d Ofhe invention, but the present invention
can be implemented without display of an image. Radiation
coming from the BTT can be acquired 5y the raaiat'ion
sensors aforementioned and the temperature of the BTT
area' can be cal’;:ulated based on the elecérical signal
. generated by the radiation sensor using a refefence. Any.
means to detect thermal radiation‘ and/or temperatﬁre from
the BTT area can be wused in accordance with the-
principles of the invention.
| 'Besides the easy manipulation of temperature at the
skin level out‘side the BIT area, significantly lower_
temperaturés are found in the areas outside the BTT as

shown in the image on the screen, and depicted in the

photos of FIG. 1A and 1B. The lower and more unstable

161



FIG 48 is a schematic view showing the thermal 25
i magi ng system 560 of the present invention adapted to

woeoosugeid3i n an airport 580 including an infraPed/UsS2004/005496
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camera 582, 162 WO 2005/015163 PCT/ US2004/ 005496 a
prioemEssEtus84 cugndda dhspbBay 5862 Whe Sl @Y 6 s S difg a
a support structure 588 at an airport 580. Canmera 58

somms e iBET lar edgpiéseatt | BetiperaBal 1606 DOt idignal
eye 590 in a human face 591 and provi des an out put

siigragle Swhena sdighakrpascesaeide84cndhez@ut put shgd@l for
is an electronic signal. which is related to the

c hermadingr ithbirnal ofad it idheaAB) of HdA18d RNeEAYPht LAS, -
BTT 590 in the human face 591 when peopl’e 592, 593

wal ki ngtby i®0kuatiepstodd € vheved by-{he; Gaerge582ignai
The processor 584 processes 10 the output signal so

t hainddr ibhagg Qind her&ddsaiRA 894 weANubeq! Y edab¥n the
the display 586 such' as a conputer nonitor.

Exefpleatilye RasssnN@ets82 ikiel @aki ngat dheyc [ﬁé that

582 for sensing the thermal radiation fromthe

alcedretboh8f, t¥ thesatd passengsd B8 ULHRYNLSLRCE,11
eyegl asses since for the canera 582 to precisely view

the Bht acepe 990chde: Axe@ianseshgyest sf&%r§$%¥ﬁg“ﬁyea

I f sonmeone goes by the canera 582 wthout a ernm

| BROesdn ther 8TT1880,5 BeiRg c%ﬁlgla&éﬁd £@n @{earﬁ%i“’i | L‘egeand
0 so a

activated. Likewise, if 2 one- has enper ature

disgpui-bapss: albl 8F t itwgé'sca&aé/@ 41)9;1@&2 du{}]e:%flfa&%s can

di sturbance is activated. FI S a scC c view

showbnged hg, der rBl a‘baga%wggs‘yﬂgef@éﬁ%gfeﬁ'hoef PLeReR oy

i nvention adapted to \
during temperature measurements. Comparing a radiation

pattern outside the BTT area with the BTT area without
necessarily creating an image of the BTT area can also be
'used for accurate and preciée temperature measurement and
evaluation of ‘the thermal status of the body in
accordance with the principles of the invention.” Any
method or device used for temperature .evaluation or
evaluation of the thermal status that is based on the
temperature level or thermal radiation p;eéent‘in the BTT
area by generating, or not generating an imaée falls
within the scope of the present invention.

FIGT 48 is a . schematic view showing the thermal
imaging system 560 of the present invention adapted to be‘

used in an airport 580 including an infrared camera 582,
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used in.any facility that has a gathering of people
such 25 as a novie theater, a convention, stadium a

woansansie3a trade show, schools, and the |i kepPCcTmsEilodBoos496

5

49 the 163 WO 2005/015163 PCT/ US2004/ 005496 infrared
canepro&@s@f Fde BRI ZhetfspSoanddWHishl egat gdunddd in a
the entrance of the aforenentioned facilities and
whislep@eopberb8B8ushowssheiy hdentirbbeat isyp or tdalkeh 5a2
to an agent 602 , the' BTT ThernoScan 560 scans the

Si gdeamd bhé heTraceeaohrebenpeonl @ n29&ediQ1CHIMMS &F the
thermal image 600 and tenperature at the BTT tunne

whegd 550 dirsd ayf@n Fade 5S4 GHPRMIRE ghsghéﬁuéoé]ignal

The canera 596 has adjustable height and a, tracki ng
sysbem t gighatk phecedioat , sand tripar e&@fltgﬁa'éig%%'f[er?s an

596 can position itself 10 for sensing thernal

r agll @t whifd ampeapleie88iat redhtter ent rdkbst-aRces: &P
of different height. It is afgo under st ood t hat ﬁp eic

BTt Theennseama360i camn g Lé%fedrgyn &AY tnbaGitd Y90 in the
including optical stores for adjusting. positioning

Of MERAS W @W%L‘:ﬁsﬁgé%lé-%ﬁ,f e Waik&ﬁ?t }B% Jr&ﬁk at or
strat egl C i n‘port ance sucC as a , gover nnmen

M did aFde kB &, t8RULLRerseSdAI Rrndf ?ﬁto%%'sggraggélt rocesses

i ke can al so benefit from screening or tenperature

10 dl@ﬂéﬂ&@ﬁg@@ 0 |
st andi ng by anf$%f$a%2dt%§§e%%o?gﬁ anera 23% %%@fé%ea =94

sefsi nget el nadi afd 0@1%{59{%: BgiBTTs&% $a,8nd computer

preferably includi'ng a car 0inits ousi ng
61goni At hough a guard 606 is shown, the BTT
Ther noScan of the present invention can work in an.

unguar dﬁ@%m%ﬁ%&%@??'pggsenger 592 is looklng at the camera

15

20

25

582 for sensing the thermal.radiation from the BTT area
590, with said passenger 582 holding his/her éyeglasses
since for the camera 582 to precisely Qiew the BTT érea,
590 the eyeglasses haye to be removed. If someone goes by
the camera 582 without a thermal image of the BTT 590
being acquired an alarm will be activated. Likewise, if
someone- - has a temperature disturbance an alert indiéative
of said temperature disturbance is activatéd.

FIG. 49 1is a schematic vview showing the thermal
imaging system 560 of the present invention adaptéd to be
used in.any facility that has a gathering of people such
as a movie theater, a convention, stadium, a concert, a

trade show, schools, and the 1like. In FIG. 49 the
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this enbodi nent the BTT thermal imge 560 works as a
key 25 to automatically open a door 614. Accordingly,

wenplsoyse3 616 scan her Conpany |dentificati onPCamg200m005496

5
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the slot 610 164 WO 2005/015163 PCT/ US2004/ 005496
whicfrateh et Sohefusee BAT gakrabsthe sereia 68&ted
for capturing the thermal image of the BTT area. 'If

t hat téwpeeatuvarecodf dfheth8TRAcewehbitnagcapiahlieies and
limts, the processor of the ThernoScan 608 is

adelpt Bd peomipens shesbow0ke HA4idedfifi&tBEL or ticket to
tenperature shows fever indicating a possible

| ndechgan: t B2 enptny BTT STHE FRSI R o5 A JUHEE thel NiMle of
will greatly help safety procedures in facilities

dedhé ntrod T froed ppePUYCE S8 i b WhigHir@Ng eRBLAYECimage 600
havi ng a "contagi ous di sease can contam nate the whol e

| odindftdrgedati@epaoduté ST @nnal M%l@hSQBeaﬁgﬁfa§%£W!n a
of anot her enbodi nrent of the present invention

norddidde t eoRRhaddy € @isdbane®s, dehl NgcaRBYSI C%|96 has
activity such as sports events, mlitary training,

angifiedpike, hehowd neninfd aE@chcﬂ% ”@Iysggﬁxecécpr tl'gc)QZQ:he

sensing thermal radiation 622 froman athlete

Thigsat Nf4ay eghdherdrl ﬁ'@%ﬂex@zgéﬁ%ﬁgeﬁo&ﬂ%qﬁelf

head 626 whi ch contains an infrared sensor 62

digit al seA, 630@Nd a-385tebn! | ¢hba. ?%@p@éz' 598 at

yellow 634 and green 636 indicating the thernal
st@d i@t he s2Qnathl ahe \Mft it bR he98ht632¢ is also

indicating tenperature that can reduce safety or

parfirmied ehathenat ﬁ‘f’?t'ﬂqexﬂlos'bgﬂ kg h&afe’lge f&@e?'c{” 19 any

that indicates tenperature outsi safe | evel

yefa{&\’l’lltlyght llﬁéf’uﬁ% Catéﬂ]ﬂ.c%qr dechibpgs  for adjusting .

positioning of sensors in eyeglasses.

A facility that is of strategic importance such as a
.government building, military bases, courts, certain
factories and the like can also benefit from sc;eening‘
for temperature disturbances. As shown in FIé. 50, a
guard‘606 is standing by an infrared detector camera 608
for sensing thermal radiation from the BTT area and
preferably including a card slot 610‘in its housing 612.
Although a guard 606 is shown, the BTT ThermoScan of the
present invention can work in an ungﬁarded entrance. In
thié embodiment the BTT thermal iﬁage 560 works as a key
to automatically open a door 614. Aceordingly, employee

616 scan her Company Identification card in the slot 610
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wonadisgasicag opti num t her mal
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tenperature, a green light 636 indicating safe 25
tenperature |levels, and a green |ight 636 flashing
status for enhanci RQT/USBH4/005496
WO 2005/ 015163 PCT/ US2004/ 005496 performance. The

i nflriaed heanppomb28 et ectex tthe 1bbrr a8l the aghmd 06 B2 ZXor
and if the red light 632 is activated the digital
carmrarGaf titees thephsl uritaok tHe shenertD ardantify the
the nunber of the athlete at risk for heatstroke 5 or
hesdmpdraness. ofhehienfarar ey detctroradptdrhwntharimits, the
i ncludes a processor 638 to, process and a transmtter .
640 0de@ sbi-argm the NEnsh@zlanVid@d D daa&8SLY. obbn the
is, wunderstood that a wider field of view can be

| rdcamented 1eWeh8 BT td e BELS gR8LS beldY AWty a
si mul taneously 10 - as shown by BTT radi-ation froma

sard rathlietrec648n beh8genpensed by theetblfar8da nurse.
det ect-or head 626. Now referring to FIG 52A, the BTT

ThefiSeam Ofreat 1 SheTHOGLFER, Rrebengbly iiRcl4les idies
mcro solid state infrared detector 650 which is
NOUNLIegORi BhVESS 2RIt 515 na wheBhChEe Géépicg;eesq&s»i@lg a
thermal radiation fromthe BTT of a driver 656 and o

a@zﬁ%‘gi%g | 3 5QRs &OR: 0&&@;£ﬁ’ina@;re0 GRS Whoﬁ@s 1RURe G o0g
in the dashboard of the vehicle to determ ne whet her
t he-gHhioegr 656 is at risk of tenperature, disturbance

(hypertherm a or hypotherm a) 20 whi ch hanpers nent al

and physgcak, fupcyionand ;AR ileads LO-ALL) A& inddht of -
addition the tenperature at the BTT site of the

dQ!%ﬁr f@é@nea@npgnyﬁﬁg gé”m EQEHEQQ %ng@fg d éHHfHanes
an sgat tenperature control of vehllcO e 654. en

during physical activity such as sports events, military
training, and the like, showing infrared thermal detectof
620 sensiﬁg thermal radiation 622 from an athlete 624.
The infrared thermal detector 620 includes a detector
head 626 © which contains an infrared sensor 628, a
digital camefa, 630‘and a set of ‘lights, red 632, vyellow
634 and green 636Aindigating the thermal status of the
athle£e with the red 1light 632 indicaﬁing Eemperature
that can reduce safety or performance of the athlete, a
red light 632 flashing that indicates temperature outside
safe levels, a yellow light 634 indicating borderline
teﬁperature, a green light 636 indicating. safe
" temperature levels, and a green. light 636 flashing

indicating opt imum thermal status for enhancing
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the image of the BTT site indicates high body
tenperature 25 the air conditioner is automatically

wacbiswasws. 166 WO 2005/ 015163 PCT/ US2004/ 005496 T/USLB4/005496
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52B is a representation of an inmage generated by the
detectamapse . shbw nigfrhecBTecasen 660 ddrectd Sfhaythermal
662. FIG 48 is a representation of an illustrative

| neegel atgemerezechnd tif tdie ixdd ariethd nes@ nigs systieramed the
the present 5 invention. FIG 52B shows a frontal view
ofdidie dluneametaceandthkhes BE aheaubs0 ¢t sphayedcome a to
screen 662 as well as the other areas outside the BTT
arggerpfigsente Aunb8e &Nk faua suchragibRr ebeadeHbibroke

‘nose 666, and cheeks 668. Please note that FIG 1B

shows redntactitahepbot ord lthdheegeoneteye6F té®0 further
general entry point of the BTT displayed on a screen

anthdilf@esAA provessosi aits WewceskhanbuaBnrinssi @ 640
of the BTT area displayed on a screen. FIG 53 shows

ancd | lsddeaticvetagt hothf1 t g feiesent wipyeddon. 1t is.
represented. in a flowchart. It is to be °15

understaesdt haket RewiBbhod: 88y He RESPNPAA "smd%m@ia&nted “

various signal processing and conditioning wt

Vari i smu e givar ert f 5L oMare, by SQELWBES] simultaneously
configurations, so the steps described herein are by

Ways Qfndud WSt Bat 08GO Yon BR%h ROkelBnhl JLA14He SLORR ing
of the invention. The 20 preferred enbodi nent includes

ded&edd Nyt heemph s FAdAldeRcbLOMR A SPLY ce T hat
i ncludes at |l east a portion of the BTT area (step

Croh | A AERSTR A e [ Sl sifon Sict o
gener At &b ot R RFhBE | TRECuEEreLaL AL, Bl 18R §flte
ir}frared detgctor 650 which is mounted on a visor 652 of
a vehicle 654 for véensing thermal radiation from the BTT
of "a driver 656 and of ambient radiation monitored by
proceésor 658 mounted in the dashboard of the vehicle to
determine whether the driver 656 is at risk of
temper‘ature‘ disturbancé (hyperthe.rjmia or hypothermia)
which hampers mental and physical function and can 1éad
to acqidents;. In addition the temperature at the BTT site
of the driver 656 can be used for automated _climate
control and seat temperature control of vehicle 654. When

the image of the BTIT site indicates high body temperature

the air conditioner is automatically activated.
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.25 is displayed. Step 676 identifies tenperature
levels from the inmage displayed at step 674. Step 678
167 WD 2005/ 015163 PCT/ US2004/ 005286/US2004/005496
whet her the tenperature identified at step 676 mat ches

a tenpBiCat F3B t s gat refhesdmrgieiont e 4mar gRigs agederated
i ndi cative of a tenperature disturbance or indicative

of by tthee mbehctior 6hangeowihey diev@re eesbr kol exed @fsplay
the 5 vehicle. Considering a tenperature disturbance,

| f6§ds Flahd 48helse al seprapéntnthietivedn shhe1deteshetve image
tenperature at the BTT and the stored target

t egperattece witheghaniat adiad i isad@higValadedt o8t €Re 68 sent
inform ng the subject of the tenperature disturbance

(eimentfiever , Flypestheshbas andeddhdaupofnes "ba) t&kd human
processi ng continues at step 670. If there is no

mefate Si®prhI SBProseesscto thepNeydd ORehald-QBeat 662 as
step 670. To enhance the imge generated by the BTT -

Thes I Sean; hd her et hoek durduieyi den dlnedesrral 4,90 '];chtéé%t in
BTT 15 area with the field of view of the infrared

dediec tr@inaan ¢ ab¥ EQBRVAS O SR E-a5%$8% , HPE0UsEHET I cheeks
detection of the BTT area. FIG 54A is.a perspective

Vigwy of prpidehod efiefd eglrg enpediaBRt showRg.3 %%E?BD of
100 wearing a support 20 structure 680 conprise

paleh WebReSepsir 682epagddd@nedeqp{he,skith ak t\‘l_nl‘?e BTT

end of the tunnel and connected by a wre 684 t

hel®y1 2686 Whi ch s&RaA N ties degoding,and e&age%tjag of

hardware 688, transmtter 702 and display unit
ExamphRi4nheh et $nd N ude 89€Sarea displayed on a screen.

FIG. 53 shows an illustrative method of the present
invention represeﬁted, in a flowchart. It is to be
understood that the method ﬁayk be accomplished using
varioﬁs signal processing and conditioning with wvarious
hardware, firmware, and‘softwére configurations, so the
steps described herein are by way of illustration only,
and not to limit the scope of the invention. The
preferred embodiment includes detecting thermal radiation
from a source thaﬁ includes at least a portion of the BIT
area (step 670) . At step 672 an image from a radiation
source that includes at least a portion,bf the BTIT area
is generated. At step 674 the image generated at step 672
is displayed. Step 676 identifies temperature levels from

the image displayed at step 674. Step 678 determines
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25 known in the art for the practice of sports,
mlitary, firefighters, and the |ike. Alternatively,
168 WD 2005/ 015163 PCT/ US2004/ 00BG9@/S2004/005496
FIG 54B the support structure includes eyewear 700
WiHetharwahei Rgubeghturd?2i @it iFaRSoRt’ Edepf spewddiches a
700 connected by wire 704 to the head nounted gear,

Supasadurbel Fatgédff. Sensokedplrhasran anfydP8 whhh be
a spring 5 nechanism 709 for positioning and pressing

t i1 5eRseve 748 22GRMPSIat e SKi st @ibdte BET al@@athow of
in reference to FIG 55, the tenperature sensor 710

Caihdenapynted @Haﬁ?ée tReeCebi k2 OfborBsks Tlde1f Obf the

exanple a mask for refighters. Wre 716 from nask

' TAhil06l s amntedibg an tQﬁ#@:@ét‘i&e‘m@D&Eur&%&% asj ¢ yes

being positioned within the structure of sk 714 an

aidnd U re718 EhalateONBRElSeRBEKe 7Tdérd & rt&@%a%%%e at
Wre 716 connects sensor 710 to radio transmtter 720

| agal gfhd Rundt R ik RREK t424et ALLR DA MR Y, th\€4'nr %n“a@.arm

can be nounted 15 external o the air tube 718.

Walrsn' 9\#.‘} 7%:4 'sEe%h%Sonaﬁhfoyﬁn led'ﬂes é@%ect of the

firefighter about hig | ow tenperature

'Sce%éo%'ra Wg@@ ‘SRR, 8. BTL gnt Ty paint 4 %&%agma, and

corresponds to t he area Mﬁt

rgﬁb% e&famr%ﬁfepforeetsmngur?gg@neéstI'agle 670, If

|ng, tenperature sens anpl

pf G3500 7 Mo LRI 30 7B 068500Lad 34 : e next
h 736"t

apted 6 drive The pager emt a hi

g&ﬂ%%ggntgge %%ﬁ iyqugh tenperature and a Iow

quency torne ow t enperature. Scanning
To enhance the image generated by the BTT

ThermoScan, the method further includes aligning the BTT
area with the field of view of the infrared detector and
by removing eyeglasses during thermal defection of the
BTT area.

FIG. 54A is a perspective view of another preferred
embodiment showing a person 100 wearing a support
structure 680 comp?ised. of a patch with sensor 682
positioned on the skin at the end .of the tunnel and
connected by a wire 684 to a helmet 686 which contains
the decoding and processing hardware 688, transmitter 702

© and display unit ' 704. Exemplary helmets include ones
kﬁowd in the art for the practice of sports, military,

firefighters, and the likei Alternatively, as shown in
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25 of the BTT area with the sensor 730 all ows precise
| ocalization of the main entry point of the BTT, which
COr r espeadaSLam4/005496
t he hi ghest frequency tone generated during the
sgagni g Anet kespgrtef efrett b ddiciedesf eyewdet et00 onith
of the main entry point of the BTT includes replacing
aabugZefiiyf nagRE enddtifgd sasndoer vibradd oryeweyra 700
i ght warning system Exenplarily, FIG 56B shows a
peBnAdf:ed YiEXi£38 7maurbedhenhdad aadichte40 caad, asLER as a
739 nounted on said pen 740, a sensor 750, and a
PHECRASEO0I706742%5enldre 744 apRrRNest s arhe Pe widh td spring
board 746. The processor 742 is adapted to activate

| ingBhad8&n 739, fd&h%s]&16H&h€ga§&%§kﬁr@ﬁhBTEeﬁéea 710
the highest tenperature is ound. By way of exanple,

aagahaw ik FEhGn 86Brnbhb$rPeRa. 740 can be nounted on
oard 746 next to a shelf 748 where TenpAl ert

ther moffefs 7a2e2£cS0LE, ratl @W, NGna +EPe@BRLréOsensor

- precisely locate the main entry p0|nt of the 15 BTT.
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Sensgor, az5%e0EwHﬁEeZ4gnC%Bs@epEQEe§Xaﬂ@|Sfamﬁgﬁs 714, for

contact sensor (e.g.*, Thernopile) or a contact sensor

(%xamplgh ma%k%br E*}%e@@gﬁe&f@n fird hewafpo@nﬁayk 714

point-o IT can al so"be done automatically.

Aqgor didbys FLE B4 SDpue & o0 dhdierd SR BL! Abeing

placed at t BTT. The, sensor array 760 contains

1§>og§€9§5§;53| e %ES@:L&SM&M;E%%U rBskt Be4l GARERALUEGbe

tenperature sensor Ti to T16 in.

thz‘lsar 780, QM drﬁ%sl@ LeaperAt Ui £ gutRUtzo; WﬁeﬁiSPé 716

array - i s connected to mcroprocessor 754
connects sensor 710 to radio transmitter 720 located 1n¢

the air pack 722. Alternatively, wire 716 can be mounted
external tovthe air tube 718. A warning light 724 -in the '
mask 714 alerts they firefighter about high or Ilow
temperature.

FIG..ASGA is a‘ diagram showing a BTT entry point
detection systeﬁ, which corresponds te the area with.the
highest temperature in the surface of the body, including
temperature sensor 730, amplifier.732, processor 734, and
pager 736. Processor 734 is adapted to dtive the pager
736 to emit a high frequency tone for a high temperature
and a low frequency tone for a low temperature. Scanning
of the BTT area with the sensor 730 allows ﬁrecise

localization of the main entry point of the BTT, which
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25 is adapted to identify the sensor in sensor array
760 with the highest tenperature output, which

170 WD 2005/ 015163 PCT/ US2004P00542B4/005496
the main entry point of the tunnel. For exanple

t eoperednorelssensor th6 7highsst defiddueadyastphovi demgrated
the highest tenperature output, then the tenperature

of dusiensorheTosdardirspl ayeckhebhe ppEBEESSOr efdbdiment for
continually 5 searches for the highest tenperature

oudigtdctoforsenSOEhe afadyy 7t dyn woirat oakad mMANNein@NtHes
the highest tenperature is continuously displayed..

Fl fep B8A NS arbuidd:eriat pygeenbemi vy $HeW NG vibration
support structure 758 conprised of a piece of silicone

10py10d dedght® dddnike SFEEeal e@xWinbasaif, SHRPOId6E shows a -
structure 758 containing wire 769 and sensor 770 in

| tSest 740! W ELED F133 REB.0wWn thesPoils SiHUct Ui 739
758 with sensor 770 .positioned at the BTT area 775

W hdude FB9sexditpag. 7abe BDIdedopi €60, 0fardl |d CORScessor
structure 758 toward the 15 forehead 773. Now

[ ef £ 1 i NPk 0 7BLG cHBECLSUPHAS t peft FUG! W B58:43R46. The
alternatively include a nultilayer structure

COPRIdRb:01742 Wil BlaSEd AGS #83va3@NIPEnY 7938 M 4, when
wWre 769, and silicone pirece 774 in the shape of a°

cup,thal LNGRRSY! %E@SBﬁ'%n%QEa77Qheahh€Mé9% PLADS A is
20 stabl e positioning of sensor 770 al. the BTT area.

I tedsnhcl SR8 aRyORireekapb1ENeak NYEBIA 0% LOr®r odie thig pen

nmet hods and dévices for treating and/or preventing:

t efPer AN Be diSLHEDANERS & ARSROWLd MELG 3Bt 81 748

brain 1s conpletely ‘nsul ated on al | Sides with the

ex&ﬁﬂgé o@empAlert thermometers 752 are sold, allowing a
customer to precisely locate‘the main entry point of the
BTT. Sensor 750 of pen 740 can be for example a noh—
contact sensor (e.g., Thermopile) or a contact sensor
ke.g., Thermistor) .

The detection of the main entry point of the BTT can’

also be done autématically. Accordingly, FIG. 57 shows a
4 by 4 sensor array 760 pléced at the BTT. The. sensor
array 760 contains 16 teméerature sensors, which measure
the témperatufe at the BTT site. Each temﬁerature sensor
Tl to Tle6 iﬁ the array 760 provides a temperature output.
Sensor array 760 is connected to microprocessor 754 which

is adapted to identify the sensor in sensor array 760

with the highest temperature oﬁtput, which corresponds to
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25 at the entrance of the BTT. The BTT is a thernal
energy tunnel in which thernmal energy can flowin a
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manner and therefore heat can be renmoved fromthe

brighen onatel i setey tpotnte bs@i ntly exteignal | yropl ackagpole
a device at the entrance of the BTT that either.

det énversthest semsoentéegsheat. iAenpidiew! ¥s FH&idihg the
shows 5' the bidirectional flow of thermal energy

r eprgsant ed doperatuons F@pwearrvhea heak teehpsrdtwtd) of
and arrow 782- renoving heat fromthe brain with. the

di sdfddaut Ten iaf - dheplaer.anthé r ¢rckBesbr-ai75478dontinually
occurring via the thermal storage area 786, with said

t hesqvalnest OF8ge et an Sf Mt Iﬂeﬂ&fét@reZBouEbﬁ@eo%erﬁ@ﬂsor -

of the brain. Fromthe thermal storage area 786 the

t hernml  en|y gYid epires eRirethadsd hohaRier COLLL bl ©0d '1§1ghest
di stributed throughout the brain tissue 784 by the

bl e tessels i €88ont BHudu=ast BR8P @I preventing
hypertherm a (heatstroke) or hypotherm a. 15

Accordipral.y, s3R0t her obj el t@fnhbi el ngﬁﬂ&&ﬂﬁbﬂ@ t§how1ng
provi de a new and novel BTT thermal pad for the

appldgeatd ot afccaled Bis h@&ﬁpltl%e‘dheoﬁ-q diedef Yr ?1llcone

cooling or heating the brain. A further object o

t kS daV et | 89: | $nE0 BRTOAS dith %Oalraevgeg};ﬂﬂtw&ér@&re

thermal pad which covers the entranc e BTT

argsy WHGhTRY S4Lendsbo 08 hetndseas; Of ;4 h cture

However, since the brain is insulated on al

sigles bl alpde t%Us%%Bf‘E‘Cgﬁrﬁ%ﬁalfégo}éﬁ (mﬁlr%:/?og 770

external and does not reach t

atp051tloned at the BTT area 775 with wire 769 exiting the

molded piece of 48111cone structure 758 toward the
forehead 773. Now reférring .t‘o FIG. 58C, support
structure 758 can alternativély include a multilayer
structure bomprised of a Mylar surface 762, sensor 770’
with wire 769, and silicone piece 774 in the shape of a
cup that encapsulates sensor 770, allowing proper and
stable positioning of sensor 770"at, the BTT area.

It is also an object of the invention to provide
methods and devices for treatiﬁg énd/or preventing
temperature disturbances. As shown in FIG; 2B the brain
is completely insulated on all sides with the exception
at the entrance‘ of the BTT. ‘The BTT is a thermal energy

tunnel in which thermal energy can = flow in a
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25 "frying" tenperature despite the external cooling
sensation. Considering that, a preferred enbodi nent

i ncl udeBCaMNS2004/005496
extended BTT thernmal pad covering the face in which
onbid e tBPhadr emrirerexqos ethé e fidiee Clodal ardnt e removed
remai nder of the extended BTT thermal pad covering the

f afpom sthasblrated orprémiantirad tbe ther Mg bl ekbernally
gel 5 or ice placed inside the bag. The BTT therma
pasllaciont ai nésvien atctilesrt faadieandt haad -sef | €6dd ngither
filmover .various portions thereof, and an insul ator
OVES1 ThE S Bt O @telfmafre@oméamnsxm&d\ﬂhgw tpget hes shows
facilitate directional cooling. Thus, only heat

‘cofighiChedi bycd =BT TE1kD 45 absidie deas: dher&ddedented by

cool ed. The BTT thermal device applied to the BTT area

ProfEdes 98bectdms iRl Re£OOkbNOL Y Behest | yel bualrByw 782
heating for treating hypertherm a and hypot herni a

r esgRtinee| Nead hErbBfaithe WiLhh | §ithe tHRStdSANSIYUtY®n of
15 organ to thermally induced damage, can be protected

byhe PP i hedm Vit e 1BT T sdubicBdr YRSt Hes M Be Ofhermal
removing heat during hypertherm a. The cooling or

heatd Ahd Siredel7Ret | Wetal Q&fdtﬂ}?eﬁr%rfp%'téﬁrblg@ 8tethghown in
remai ning body may not need to be change this is

pagid Cubarlh | FROT @Rk e20 &ML OBLANY. t BRI &k f ORermal
treating patients with stroke or any brain damage.

Thee MBI 4362077 glh@ pr @hfrhd 5 Mgy f@@%@éeﬁﬁgdt§§ hot or
renoval™ or application of heat necCéssary to cool

heat, 4 %JH@II% CARcRELAEEE S8l %ultﬂgegra%nglsmé l784
known fornul as based on. "BTU (British thermal unit).

by the blood vessels 788, for treating and/or preventing
hyperthermia (heatstroke) or hypothermia.
Accordingly,'another object of t@is invention 1is to
provide a mnew and novel BTT thermal pad for the
¥
applicatibn of cold or heat to the BTT area for cooling
oxr heating‘the brain.
A further object of this invention is to provide a
ne& and ﬁovel BTT thermal pad which covers the entrance
- of the BTT‘area) which may extend to other areas of the
face. However, since the brain isg insulated on all other
sides but at the BTT entrance, the cooling is only
external and does not reach the b;ain, which could be at

“frying” temperature despite the external cooling

sensation. Considering that, a preferred embodiment
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25 A BTU is the anmount of energy needed to raise the
173 WD 2005/ 015163 PCT/ US2004/ 005496 tenperature of a
woawsisfeswat er 1 degree F, when a pound of WRCEMUS2004/005496
cools 1 F, it releases 1 BTU.  The BTT thermal pad for
t haeapeed i an teaaindedt BOT tRxceskipnel heaterdhgexbes§ave in
cold in the brain preferably 5 includes a bag having
awhtlbst anlyakhy eEIMMBrehananaxmsedoareraig &biapeand the
with said bag in conplete overlying relationship with
t hemgDhdde ent rarcextfenidea BET iSairhalbashd nebuetngy athe
outer wall and an inner wall defining a sealed cavity
tezbe fikl hadunhtbd| CRre@@htiiK Bl Ritndlng L) Sof | Bhe gel
material, and the like, for cooling or heating the,
5 BEL skid ayeavenhying the emagancenef whe BhBrmAl pad
exenpl ary brain cooling or brain heating device :

| pehydesehota@nthCelad Rada@k aRBCKe ARG danki iaRdover
mat ch the special geonetry of the entrance of the BTT

aRd r13us 0Pt Sbily) Bnd¥irer ablyy ol exishharandoseal edepadme
and a gel™ within said pad, -said gel being conprised

of, 8 Mixtdire ghre Y@Ll Rdf I egzidiy PebgbrHepr essllitate
sel ected fromthe group consisting of propyl ene

gbxggktﬁsﬁgfeaaaw%n n%hu@iXBHigShéQ@féBHadEE%@C' t @de BTT
with ot

er conpounds such as 20 sodi um pol yacrylate,

10 b%zgggsrﬁédSaoadaqhehxéﬁfrroxgbs@ap@&.e, and m xtures

- ther and a thickening agent. Any other cooling or

heati ng, deviGe QL CHEM Gl iCRMPYYPHSANEcgetBe BTT area

i ncluding a conbination of ammoniumnitrate and water

CS0lEleri oo e ateTkose e oa domina; prats
acflteia\ééhsd CJ.‘fgxbdntrea’t::'.ng hyperthermia and hypothermia
respéctively. The brain, whichA is the most sensitive

15 organ to thermally induced damage, can be protected by
applying heat via the BTI during hypothermia or removing
heat 'c.iuring hyperthermia. The cooling or heating 1is
selective since the temperature of the remaining body may

not need to be changed, this' is particularly important

20 when cooling the brain for treating patients with stroke
or any brain damage. The majority of the brain tissue is

~ water and the. removal or application of heat necessary to
cool or heat the braiﬁ can be precisely calculated using

well known formulas based on. BTU - (British thermal unit).

25 A BTU is the amount of energy needed to raise the
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vermculite, salt and Purge natural m neral powder.
Those 174 WD 2005/ 015163 PCT/ US2004/ 005496 conpounds

waneosgomeer ci al | y avail abl e from many vendors PC®U§2004/005496
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trade nane ACE from Becton-Di ckson). FIG 60A shows a

diregiparaahie ¥iew pdumd pbefwidad 1 durlrBTF,t RelkfBla padnd
also referred to herein as BTT 5 cold/ hot pack 790

| ozatgderesbol® £YWE 198reB03sifc] using a dual bag

system 792, 794 for both the right and left sides
connectrgd hyrcopnestor p86. #d.G tﬁ9§a§MIer@@£@em of

detail a perspective view of the single bag BTT

cQld/Rat vepacke dgyi E§c§§-@1vé e Rsent %é’ybn?al(;ﬁ\@feﬁfetx%bly
be applied to 10 the left- S|de conprising preferably

a ;9RNeLa '£.§£§5“hawﬁgﬁp %1§ga%%mﬁ5 banana, or

banana- shape pad whic seal e convent i onai

f%%%gﬂﬁm%%%rdzg%@%hf THE S B edriyins

t 1 I I
N
I ri)a einc%.%%?ﬁgbgn\’\@&{]ef h\saflye C@nﬂl nﬁ'ﬁ'ﬁer E:Jaci‘l %@l %ng a

rspectlve Vi ew s omnng an ext ensi on

thaeg canfon,q%ry 9l i 12008 3fide; géelg%f?a‘%erele%l

contal nt ng ge evice Is re

?:%oé.?eﬁl-er %t-%lé {]:h%ngo%-mgrlﬁgg, c (le/gcggll% Clgr %éatl | nthe,

perspec i've Vi ews shown

t col d/ heat_-p Vi nd. whi own as
bgﬁﬁg n%ﬁeal% ]ﬁg @% %F%%% |g&$aPeoﬁ§§hlch
por 1 9oL g e GTT ool bl e

pLLndfyd%sa'hot and cold pad or pack adapted to fit and

“match the special geometry of the entrance of the BTT and
comprising a preferably flexible and sealed pad and a gel
within said pad, said gel being combrised of a mixture of
water, a fréezing point depreasant selected. from the
group consdsting of propylene glycol, glycerine, and
mixtures thereof associated with other compoundsvsuch as
sodium polyacrylate, benzoate of soda, h?droxibenzoate,
and mixtures thereof and a thickening agent. Any other
cooling or heating device or chemical compounds and gels
including a combination of ammonium nitrate and water can
be used as cooling agent as.well as heating agents such
as a combination of iron powder, water, activaned carbon,

vermiculite, salt and Purge natural mineral powder. Those
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freezer or other chilling device for use as a cold
175 WO 2005/ 015163 PCT/ US2004/ 005496 conpress or

woawstibe3put into hot water to be used as a ROT/US2004/005496
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conpress. The BTT thermal pad preferably conprises a

t osghpdurdd bheecempinepeiailpl asthiitabit efficaln. mEgy vendors
material wthin the BTT thermal pad is preferably a
gelevihi chtwidd memeaAGE af ron tBecgeh-bikeseonsi st ency

over a wide range of tenperatures. There exist many
gel s whih. cadabehowsl ed dilgrbmneezi agvasd Wi ch pbspebred
heat during warnmup. There are a nunber of different

t yesl ofBTSUChhgeh=sl Bade xdfso t herefroez@oSOhdthirands BTT
sonme are flexible even at O 10 degrees F. Cold packs
suchl @shat fpaoderm watlecagkaohekt Bbxkyeer76an 8bs0ik€luding
used. Alternatively, a BTT thermal pad includes a bag

hawi agal nbay andtent go2yalbs IfoRethothnt@le aFilghtMddy left
plastic which define a cavity to be filled with ice

t hs Dl @hrpRIHdN®y tchhecbeg. 766. this. 150 Nsianeeid heore
bag is preferably sealed with a rubber material. )

Al ddatgh £ | exidletphastiiewi srdeser khegiasvdy pPref es1@thot
material for containing the gel, it is understood

t hedclanyeritdeerg1al, eeptabsite Ly Delewsed 20 boclysi 1k to
vinyl, .cotton, rayon, rubber, thernoplastic,

SytHd1et ket POL JHET Somph X ibige o1 f e FBLEY & Sgerd¥h1IRe comma-
like. The size and shape of the BTT pad structure is

adaped, t GodndrahBeseResi ar a'lﬁrﬁ%_—@fxa%@e P&&CSPhich is

bet ween eye and nose and for matching the special .

gesdetdy @h tde codbePisNCerabntbe BET its ends 812 to
enclose a quantity of a gel-like material 800 which fills
the pad 814 sufficiently to enable said pad 814 to be
closely conformed' to the special topography of the BTT
area in the recess between the eye and nose. FIG. 60C is -
an opposite perspective view showing an extension 816
that conforms to the recess at the BTT areé' of pad» 814
containing gel 800. The device is referred to herein as
BTT cold/hot pad or BTT cold/hot pack. Still in reference
to FIG. 60C, perspective view 1is showﬁ of the BTT
cold/heat pack device and which is shown as being formed
in a pillow-like configuration which pérmifs fhe molding
of the BTT cold/heat pack into the BTT area.

In use the BTT thermal pad would be put into a

fréezer or other chilling device for use as a cold
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176 WO 2005/ 015163 PCT/ US2004/ 005496 Any cooling or
heating device known in the art can be used in the BTT

weoadstoneas nent devi ce i ncluding hot or cold WRCEUS2004/005496
fl ow ng through tubes that are adapted to carry or

detomeredeatr twothe I ol ehtol Y UReSCad e Jused as a
mounted in any head gear or the franme of eyegl asses,

pUNPi NGomEedn] SThe CRUIT bthdPaant eddi preferbhsagd geaprids a
eyegl asses for providing a continuous flow of water

t heough 1 hexiikesnvENepBTd s pathHan: by reennect edet faterial
tubes which have connectors for joining to a water

t enDeial Wiee Ercemeiabl 88d 181 i Atig la_n'gte_li AntBe-will
head gear or eyeglasses. Hot or cold liquid is

5 C!rﬁ&iﬂ@di&ﬂ 1hs Olggﬁ]—ll]le@%oﬂé‘i&t{lerﬁ{ﬁ é@eﬁ‘omﬁid%at:}é?{be of
wi-t h each other and which deliver or renmove heat from

t heedelra thlr@st.i Criadd é?irislﬁo%n%n J1Q0R.fiast enel lg@an@led
used 15 for securing the BTT pad in position. Any of

theo SUPReEing ShHUGHULES JBRALLONRA chedglih £ af BfdiSethere
to secure the BTT pad in position including a piece .

of o gd Ug. FoRfoeeXa®! 81 red 18 BT had sang|ngl udea ddRk of

i ke mechanismor the BTT . thernmal pad can be secure

tohhie A 0f s6YL9! as$as. ¢ ?N%%:% pﬁgéx%lfy%@leﬁssg§ 0
g ude

or nodified nose pads of eyeglasses can iInc

‘ cogl i r -heatl Lces.. f.ar el veri 0 DV
0 PO R NS0 RSN p L LEELIG, ol P B

f’rtaﬂlg]ﬁ)gﬁ@n{:%q é@sgh%ep%etd!atAlctaeq: Q%ligel% gaE%flﬁnfjlaermal
y placed 1n the BTT area, for exanple e
bYp s PLAYERaLUT WNGfYy PhERInG NilG: 028 1RcbfIUGA 1€ 1nea
interiorly with plz%stic which define a cavity to be
filled withﬂ ice ‘through an opening in the bag. In this
15 instance' thé bag is preferably éealed with a rubber
material.

Although flexible plastic is described " as a
preferred material' fo‘r‘ containing the gel, it is
understood that any ,mat‘erial or fabric can -be used

20 including vinyl, .cotton, réyon, rubber, thermoplastic,
synthetic polymers, mixtures of materials, and the like.
The size and shape of the BTT éad structure is adapted to
fit the special anatomy of thé recess befween eye and
nese ‘and for matching the épecial geometzry of the

25 entrance of the BTT.
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WO 2005/ 015163 PCT/ US2004/ 005496 tenperature in the
brain, or for warmng up the brain of a skier during
An al ternative enbodi meRCT/US2004/005496
includes a BTT thermal pad attached to a head gear

for supplyidebMaicerod tnedr i@MaRRRALEY &nbwe0an tdiRe Bk can
area. In this instance the cold water is generated by

evBROHaLd Ven Copd imar iphd h:ereaf&%e%aa@veeg fareheasy st or

upper portion of a wearer's head. Any cooling or
heatidg de¥kcer GARDe bERsLAD ¢a8bs 1.0 heat 4detBAT to

area for selective brain cooling or brain heating,

preferably gsing2 f@ldall ecdevipe Lhal ol ofiles tQn be
the anatomy of the region at the entrance of the BTT,

W bhodidect hongl, teaRer akyLe &on%ﬁ@' RupRerdd eéiytegiasses,

coollng or heating the Skin at t entrance of

B_?mﬂélga‘n&{e&flaﬂlhﬁnsdec\!éﬁeﬁef Qr{ou%%@ti' r}.gl OEhQVﬁEQQatde%Q- or-

cool1ng, including electrical,

Segg/. Pr ’forpoéilé@%éléug‘gnq tBSnHAﬂ?%l%O‘%iow E?e water

art” as we Abr eu Pat ent

B0 P e, SRS S A0 e e
ot @ﬁlcl?efq%“ g, &Prpéd %ts' Q3 %m@RﬁeHoCQ”wQ%ﬁﬁ@@RSQré@um

suppor ruct ur es or posi“tT onl at th

10 eNLANgs and aised Joncogling of  heatlig the.pralf, o

The present I'nvention provi des a no

% ad or ’-ch trhe n?d p.@Ck | @spd’fci&gﬁrl%&ed through

S.
arr tha? can prOV|d rtaces ering

17gubes which are in communication with each other and
" which deliver or remeve heat from the BTT.

Elastic band or hook and loop fastener can be used
for securing the BTT pad in pdsition: Any of the support.
structures mentioned hefein can be used to secﬁre ;he BTT
ﬁad infposition including a pilece of glue. For example,
the BTT pad can include a clip like mechanism or the BTT
‘thermal pad can be secured to the frame of eyeglasses.
Nose pads of eyeglasses er modified nose pads of
eyeglasses can include cooling or heating devices for
delivering or removing heat ffom the BTT. A BTT thermal
pad can include a stick mounted in the pad that can‘held
by hand and manually placed“in the BTT area, for example

held by a player during a break in the game to~reduce the -
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WO 2005/ 015163 PCT/ US2004/ 005496 t her mal

conductivities and heat reflecting properties so as
woaogriesieng t he useful cooling/heating tinme thecewk2004/005496

The construction and materials of the BTT thermal pad

OrcerBElathiee meh pREKpPLIM] tSr ther RGN @p ithe Piepe of
and the 5 retention thereof to the BTT S|te on the

sid nudetwaghitdien BYR aNdongseicillie, material s
di scl osed herein can remain flexible plastic for

t enper ahukeseifat e radRligknt 198cCuded Oy 1¥Pr Ghermal pad
Referring to FIG 61, a frontal view of an 10

al figrnallyve werbodi neodq of GBIT thgrnalyy §§§§1§ 20 klter to
shomn I ncluding a bag 823 wi th gel with said bag

5 hawlNg, LWoye Par oM tihd hgrdi ¢ geaparltn 8@141@051&'1%&:95@61 the

at the main portlon of BTT 824 and contal ning the

hi ghest . amung geL 880 Nd.f S&GAN h
pé%ﬁ?foned at fheefs perlpﬁﬁ?a? portlo%-of %HEL Tl%ng ©

COafAlAg &dsn%%&&ea MoURt % oxl%h@n &2 shoys:ar s
cross secti onal VIeM/O the b of- the BTT

%gﬂ pack containing gel 800, MAth said bag sealed
in its ends 832, 834. 20 It is understood that a ring

“shape > Al ‘é%%h?%%t be h%&&ﬁ?”d%lr%?a #SSQ Ao ;?%a%ol

that inclddes 0 parts or head

10 | 009 A% Lhekess conl 536“; Al BRROFT ELONB) HA'Hrain
. pac area.
s S SR
20005/ q’xe 1a6n?’atg(n:1-}|;/ g)?zggé/ 993%81@ at the entrance of the BTT,
with directional temperature control properties for
cooling or heating the skin at the entrance of the BTT.
15 Any of the devices for heating or overheating or for
cooling, ;including electrical, chips, semiconductof,
. polymers,. and the like known in the art as weli as
described by Abreu in U.S. éatent No. 6,120,460; No.ANo.
6,312,393 and 6,544,193, herein incorporated in their
20 entirety by reference, and other pending applications by
Abreu can be adapted in supbort structures for
positioning at the BTT entrance and used for cooling or
heating the brain.
The present invention provides a moldable BTT

25 thermal pad or BTT thermal pack in a packaging

arrangement that can provide surfaces of differing
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FIG 63A shows a preferred enbodi nent of the BTT
thermal pack 830 in its relaxed state that includes a

woaod/oappeer part 836 nade preferably of hard r pObaIS21/005496
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plastic attached to a bag 838 made of soft plastic

Wi tthe rmadai abridagtdont ¢ i agd getaB00e Ahek thigion gulefmemidklse so
upon external pressure. As depicted in FIG 63B, the
BT themprellopgckh&30udefighoysoMirtdy heatenyr alime fidrevecht .
convex shape 842 at the opposite end of hard upper

parie 83Mmarart ieanphéSaa 0er SAsMo byt e B Bidetntad, pad or
conformto the BTT 10 anatony 840 between-eye 852 and
NoSEr &Gtk ralalpeasknpdtfits The BELdihgr 68l itpaskapes and the
preferably noldabl e and the container or bag

congddritgiond thetBofat €rited ithaditer en daéoskablgetorgbn the
ot herwi se pliable over the tenperature range of use

SOe@$ 404 CARSOI NTHE hbeeBNAHNYif1dhA BEkeln ajen.rdhain
central convex area in the pack allows for intimte

i nﬂfg;aiqalieo?;la@ai&hﬁ@ﬁa&e@&ra&ylﬂeéamﬁf €heatafdi® of -10° C.
entrance of the BTT, but it is to be recognized that

t hes specidic shape of the convex area of the BTT
col d/ heat pack itself can be slightly varied

accor difieh@ihhe 30 ethni c s4roup. HGnR4A shewsy acf an
side cross- sectional view of a head 856 of person

1O§hﬂ@ﬂﬂéﬂ§5£ %H@b@@heﬁ@cbf8§QTiQh@rﬂbh'%@bk'@&@ is shown
configuration |ocated at the BTT site .858.

Copst T uetion ehgBsl2t heriale Pardo iva tReLEOBMBEy SRa@nd Gwo
25 maintai'n an intinmate apposition to the BTT site.

Fl;%r&A'Bwigﬁo e 2%1:0:%3:@@’ ReL/ %/&1%@49& kBed main -

frontal view of BTT hot/¢cold pack 850 shown in FIG
portion of BTT 824 and containing the highest amount of

~gel 800 and a second part- 826 pqsitioned at the
peripheral portion of the BTT and contaiﬁing a snéller
amount of gel.

FIG. 62 shows a cross sectional view of the bag 828
of the BTT thermal pack containing gel 800 with said bag
sealed in its énds 832, 834. |

It is ﬁnderstood tha£ a ring shape surrounding the
eye can,also be usgd or a shape that inéludes other parts
of the face/forehead as loﬁg as there is conformation and
apposition of part of the BTT thermal pack to the BTT 

area. The preferred shape and dimension. matches the

special geometry of the BTT area described herein.
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64A at the BTT site 858 |l ocated next to the left eye

862. FIG 65 shows a perspective view of a BTT thernal
weoaals/ 08663t hat 1 ncl udes a bag 864 contai ni ng geCTa82004/005496

and a 5 rod 866 for manually hol ding said BTT pack

860 at giwe BJIAsishewsFlaG pbéf ahews enbsdiiaalt voEwtak &BTT

dual bag BTT thermal pack 870 with bags 872, 874

connesid back 8ed 880idy Hébxidd esvhtest846, i@8udes a
FIG 67A shows a BTT thermal mask 880 wi th openings

10h884 (ppethpaeyessmantnes posrdher1R0S6r andrgomIbbeed or
of a pouch containing gel 800, and includi ng bags

8881290 (fcadibiachiona bag 898 Oflas! ot hao B pgisvic with
The remai nder of the mask 880 conprises flat area

5 89;a1drh§ag| 8&0&%@_@118@2 % dis $ref ehablneings Wt fehatde upon
| om ng directional ermal . 15 energy flow, so the

geb«800,.0nl yrboughes thhe gkpnctdathe Bid. are%@, Ft& BTT

67B 1s a cross-sectional side view of nmask

shopi RgL PRk & Wid heHeags 888, aS%QnQBQlif‘eformed convex

rerml ni ng flat area 892. FIG67C is a schematic view

%1 | R RS k8981 20 td RRUEhE: §,E§95pa§@ $36 upon

ow I ntinmate apposition to the BTT area being

WO 8 I ersspe VLEW
sh%é](vlTl get gjrnBT'%fz V{{e%nalgggggi %3% b'é’.ong‘t’%%gﬁ“? e{élgt g heheBTT

BT (o I a
0 Sobe R, WP RRPELe S URCCRE 90, of guisustion

per specf VeB'f'Ir qﬂ%%ma\i' Z)‘Q(fcgf i@ %zfepgﬂiggﬁlg%%ll% 9&?1“91 the

W th du “bags 9 t an

209(?14.?9331% gg/ ﬁ%og%gggﬂgfed | »%JfltthBTrIa@QPiaCl%nnﬁﬁgg d are

by an arm 93 : pto
deformable and otherwise pliable over the temperature
range of use so as to conform to the anatomy of the BTT
- 15 area. A central convex area in the pack allows for
intimate interéction and thermal energy transfer at the
entrance of the BTT, but it is to be recognized that .the
specific shape of the convex area of the BTT cold/heat
pack itself can be slightly varieci according to the

20 ethnic group.

FIG.64A shows a éide cross- sectional view of a head
856 of person 100 with BTT thermal pack 850 in a pillow-
like configuration located at the BTT site 858.

Construction of BTT thermal pack_;i_s performed so as to

25 maintain an intimate apposition to the BTT site. FIG. 64B
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secure a hot/cold pack in place on the BTT of user
938. The brain cooling or brain heating device in

weacoewrodsiwee Wit h the principles of the inventi 8aT/US2004/005496

5

includes 5 hot and cold pad or pack adapted to fit
andsmat €hothbhel speew abf gRTIME Gt/ cafl dt hacknBsanetowf LheFIG.
BTT and conprising a preferably flexible and seal ed
pad4anat aclge|BTTMstiien 8Sai Togachd Weklt tbetsarf&me eye 862.
touching the skin having a substantially convex

shape. Pozor df nghywsFlaG peldspelAilreé &ipRr ¥ i ¥erSkHermal
view of BTT thermal pack 910 and bul gi ng ‘
supstangé@l thatcanuaadear b 80§ ¥hu Cdod@SinS ngagRiNgbot Bed a
skin and confornms to the anatony of the BTT. FIG 69B

| Sradpes s pest invedd11er heldavheWsHfd BT haldceld apagke BTT
910 and bul gi ng substantially convex part 906 which 15

restige agarast ddesikdkid) andre@nhor R ko dhesarabamby BTT
the -BTT.. FIG 69C is a perspective planar view of

BT#nehed1 Cphélc paol Ui@nandgsubsbantgral | dbddediceBards M 2rod
which faces the outside and does not touch the skin.

FI 80 69P £iskidIRekSRaSt BYS, iAW of hot/cold pack 910
with gel 909 20 being applied to the BTT area of user

911. A fube 4id diouwBtLiBithamRaehalagR0BBh ¥%i1Ph bBenings
BTT site and anatony of the region with circul ating

10Vaggl £8P il SO be sse 44y 28! eall Weky 688! bBEpPised of a

15

20

25

heating the brain. The BTT thermal pack can include a
bago88h 8ot ian Y Yed @obeChng O AGIa Wt Batyle 8§§'é Ngoo for

dependi ng on the cheni cal conpound uséd, such
hegti 8g:i.agephet QrREENENLr 182 W00/ 01 remainder of .

PCT/ US2004/ 005496 any thermal injury to the skin.

the mask 880 comprises flat area 892. The flat area 892
is preferably insulated for allowing directional thermal.
enérgy flow, so‘the gel 800 only touches the skin at the
BTT areé. FIG. 67B is a cross-sectional sidg view of
mask 880 showing pbuch 894 with bags 888, 890 and the
remainiﬁg flat area 892.

FIG.67C is a schematic view of ﬁTT thermal mask 898
with popches 895, 896 which allow intimate apposition to -
the BTT area being worn by user 897.

FIG. 68A 1s a perspective view showing the BTT
thermal pack 900 being applied to the BTT area by support
structure comprised of eyewear 902 being worn by user

903. FIG. 68B 1s a perspective £frontal view of a BTT

hot/cold pack 930 with dual bags 932, 934 for right and
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It is understood that a conbination tenperature
sensor and BTT col d/ heat pack can be i npl enented and

weoasistoiswaed i n pl ace using the support struct uPEs/US2004/005496
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descri bed herein such as eyegl asses and any . head
noliaf edBTeard cbheenosé padsn oirre)yey assRIngaAshavelip to
conbi nation of a heat flow sensor to determ ne how

f astcheata ithebng padk| 2d.plHe gnadhentTs off ivrairance.
across a thin piece of Mlar indicates the direction

of heatTHd owrdin | Sodl36gl0cundersiaodnhthgting heqsv b  in
nose pad of the eyegl asses have a tenperature sensor

andcébeddiefd witde tas ghigcipoeki Bg/ heat ihgedeybseihbBlides
applies or renoves heat according to the tenperature

MeRsHr addorotlie RPast t acei d8apd& L Eol $18l $Rd match the
understood that many variations are evident to one

of sgelidmar yg&deddryl N dhe @Hd aduk@fRe Wi nefhe HeoPeang
of the invention. For instance, one can place a sensor

ONcbhsr sy al Prie@eBI15i Freditflic SHASEQHERE! YaB! 268 ANgel

adhesive tape on top of said sensor 20 to secure the

sepsohid N <R3 tHad, atvithe BT Hih@aceThuSudiiddi $he ckin
enbodi nent the sensor does not need to have an

adhes] e éuréﬁa“s%a‘i‘l%&a@ﬁu%ﬁ%xﬁsrﬂég&reA@@JfEPi'}gl Y FIG.

connected to said sensor. A plurality of hand h

deybgess Wil RdIQR-ceRLaCk AL 43y C R 3l SENSAES Gk 910
measure the brain tenperature at the BTT for single

or aﬁ@n‘bh'ig,%é NRASNLENRDL 1 and Ake. T 66T €dos 183 W0 rests
2005/ 015163 PCT/ US2004/ 005496 to herein as Brain

Thes IPIBL s UiiB AUNATBRFAYLCES: the anatomy of the BTT.

FIG. 69B is é perspective inferior wview of BTT hot/cold
pack 910 and bulging substantially convex part 906 which
rests against the skin and coriforms to the anatomy of thé(
BTT. FIG. 69C 1is a perspective planar view of BTT
hot/cold pack 910 and subséantially flat ﬁart'912 which
faces the outside and does not touch the skin. FIG. 69D
is a perspective view of hot/éold-padk 910 with gel 909
being applied to the BTT area of user 911.
A tube fit to match the special geometry of the BTT
- gite and anatomy of the region with circulating water can
also be use for selectively cooling or heating the brain.
The BTT thermal pack can include a bag so as to
avoid direct Eontact with the skin depending on the

chemical compound used, such as heating agent to prevent
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Accordingly, FIG 70 shows an array 1000 of 'infrared
sensors 1002 view ng the BTT entrance 1004 which are

wonwstesicdsn a housi ng 1006 containing a | ens 1808/US2004/005496
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focus 5 the radiation 1010 on sensor array 1000 in a
nmenercitell asjthattd khesersar array 1000 views only
the skin at the entrance of the BTT 1004 and a

m croprecessahddfdPoomdapited tombeheeiod hepegheste
tenperature value read by an infrared sensor 1002 in

t heeradr@unl080 TV a i tl @ altkgbest by &l e HRINGA and
di spl ayed on display 1014. Exenplary infrared sensors

f gfodite Ay n 19D ru:sl t‘hgeé[lgﬁbh?, stdterReoupl es,
|

pyroel ectric sensors, t he | Processor 1012

proscessiesd hersis nahcrars@ dyephayses nan(g'a?tﬁ} A ad0kduhbes
hlghest tenperature val ue neasured by 15 the sensor

+ N 1iRe nakkaya dO Wk éﬂd@la@ééssgéﬂwhévgnIq%%mblnatlon
odi nent conprising of "a non-contact neasuring

Sy&f eMndhate 1 bijckades: %&@%\Eb?’glﬁgzﬁo&%@ 'He@ﬂ Qs belng .
S|ngle infrared sensor 1018 (e.g., thernopile), a

| ens A4L6 R Leglsedderor qqklseghe@ 24034, of £he gIzce of

area 1004 int® the sensor 1018, 20 a, transmtt

ANG AR.200i et 488N %h“[;? ﬁéé‘éoflom;o%q 'i%.teEQ

st t e tenperature reading according t

a’ﬁ’r‘x&& g:’EP‘EEQEUEEe A tp'h%%%S 58% 4 0%e %gfégq'aé%éyhave

neans to process the S|gna and di spl

s A 4 i e
O

as, PIAGESY 9 SRECLIQRGAMNG"RASUL FIE S e 68l e

side.

It is also understood that many variations are
evident go one of .ordinary skill in the art and are
within the scope of the invention. For instance, one can
place a sensor on the skin at the BTT site and
- subsequently ‘place an adhesive tape 6n top of said sensor
to secure the sensor in position at the BTT site. 'Thus
in this embodiment the sensor does not need to have an
adhesive surface nor a support structure permanently
connected to said sensor.

A plurality of hand held devices with non-contact or
contact sensors can measure the brain temperature at the

BTT for single or continuous measurement and are referred
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nmeasurenents, and tenperature neasurenents with said

nodul e 1017 adapted yet to display and transmt the
woabwsdiseal cul at ed by processor 1013 incl udi ngPGIrUSk@®ss05496

5 transm ssion'and transm ssion over a distributed

CIPULEFeimelwor Krsitc hTASridige idiiser 62t BrAAng@kipr ratviives .

for the pen- Iike systems in accordance with the

| NRRH9Agand ifnG.aceor daree tén FhGraylAoms showmfinared

FIG 71B, includes a bulging part 1024 with a

Suhsicarti al do2 convaxnghape agTdOehieagnd LAY twRich are

touches the skin 1026 and nmatches the concave anatony

Ofdiie c8kiiR 10B6uENEE AR QlonkhenBld 21028 1M to focus
bul gi ng convex end 1024 touching the skin 1026 hel ps

5 Rt nelhelibe Sk 4026eR86k abtaw bRIdErin @Nin&Hndrd Yuch
of ,:radiation in certain skin conditions, 15 allow ng

t hey SySlemHeo JERABI &rEERPES B Uhford) diliS, S Hin LRE the
BTT area at optimal conditions and with any type of

S‘% rafiReCXBEP! Y s Syghemdor i awiRgp £8§é£@ér 1012
Iation conlng fromthe BTT can incl ude exenp arily

Qeﬁe%or§e e f l{]lg_:{l%tstl d MR J:fa'EQ'}Het he1hikP Rbd by
kin at

the ensor to t e s he BTT éntrance and 100

Se of n%.[fcra.?éé%f oée go%ad 5]@2 J.EH:“ @hbonamp ng_ofobo%ﬁth the

ance o |nc etween skin at the BTT and

10 aﬁglgﬁgstc' Rral 51;?; Rl %g' %1 mgig%sd gaggpiéﬁl do o, VE}?é’l\ﬁplary

St pre y-at hr ee degree field of

(L B s o e e e

%ﬁfqr%%%g%afe j ggﬁ%éﬁggéé?@ SPRLoSE Z€ (MBeW dked)1ike.

Processor 1012 processes the signal and displays in
.display 1014 the highest temperature value measured by
15 the sensor 1002 in the array 1000. FIG. 71A shows another
embodimept qomprising of"a non-contact rﬁeasuring systém
that includes a housing 1022 coﬁtaining a single infrared
sensor 1018 (e.g., thermopile), a lens 1016 to focus the

radiation 1010 of the BTT area 1004 intd the sensor 1018,

20 a. transmitter 1019, and an ambient temperature sensor

1020 used to adjust the temperature reading according tc.>
the ambient temperature, and processing 1012 and display
means 1014 to process the signal and display a
temperature value in addition to wire 1015 connected to
25 an external module 1017 with said module in‘cluding a

processor 1013 adapted to further process the signal such
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preferably between 1 and 20 mmin dianmeter and nost
preferably between 3 and 15 nmmin di aneter which

walkb@wesies he i nfrared sensor to recei ve radi at POT/USRZ@AN05496

the BTT 5 entrance area when said, sensor is ainmed at .

t hesBTTPreressiier aspacnhosdomier r eapaBdseténdde bichght cal
spots in FIG 1A and the red-yellow area in FIG 1B.

| t megsunedentss pocrtchatt eapeirat {86 € dnskaMiatlther woph! ekaid
can be placed at any di stance and read the

t enpenae ut @1 of addyer 10 yBET tentil 8pL8, R, t @%1h@RILAE value
the sensor is positioned in a manner to view-the BTT

entaaockas@a and agreresksrusedorf ocusdihgikhadi alkeBiess
on to the tenperature sensor. The array is adapted to

51 eeehneni hei dreTReT alrahendbsidh R Arae  ihGted computer

tenperature signal received is less 15 than the

f anetadek | Sudtotad het enperatll eadfs the-f:326¢e BBL LH pen-
tenperature of the forehead. The tenperature signa

conese f rymcthe B, aeBerfakdd Cukan tﬁ{eealﬁ(reﬁgf&{ abna in.
geonetry around the nedial corner of -‘the eye and
”Eﬁld:@érmtt&fﬂtd‘e 'ﬁi@perase)éﬁbbvg bgl eyt h?lﬁo éz}ciludes a
eyebrow. This said tenperature signal fro can

bepuBgRY I 8-y 1698t @e@.‘:hs%nséﬁb?st(a%tgaif. ?V% ors?})a‘é:& at

non contact sensors (e.g t her nopi | nfra

10 t hefidrabng 168Ei BHat ThbScH thiENDEn At 4 £ +r9{] al:ccﬁ{lasbethe
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fed into a processor to act upon an artl

MBEWH @GEIr laﬁgtérhyat 025 RN ERIPVE o9k tdansher heat t%% BTT

shown in FIG 73. Wth said article being activat

by e, texpesat rn‘?g | &%k %ﬁﬁ Yﬁgogﬁég%ﬂ%% kig [026

PCT/ US2004/ 005 measur ed at

Si gl ”ﬁ§§uré9£btch the skin 1026 and allow better
emissivity of .radiation in certain skin conditions,
allowing'the system to measure temperature in the skin of
the BTT area at optimal conditions and with any type of
skin.

An exemplary lens system for viewing thermal
;adiation coming from the BTT can inciude exemplarily 25
sensors for reading at 1 inch from the tip of the sensor
to the skin at the BTT entrance and 100 sensor array for
reading- radiation coming from a distance of 3 inches
between skin at the BTT and sensor tip. Preferably a five
degree- field of view, and most preferably a two to three
degree field of view, and yet even a one degree of field

view is used to see the main entry point of the BTT. The
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devi ce, a continuous tenperature measuring device, and
any of the devices of the present invention. In

wadadistoiswe3 the tenperature | evel signal can aeCTAAR@®4/005496
anot her device 5 and activate a function of said

dewpee. Fheet enpeeat Uageal evek m%ﬁéur%fbxrg@e Q@ﬁgor is
hel d devices can be automatically transmitted by

W bekesgaBly Wekdeehl aNSEhSSI O HRANS, t Qi3nEEEEI VRIG most
FIG 71C shows anot her enbodi nent conprising a non- 10

copt-agbraBes Ubk PGSy S3 egnd hat [fC llﬂdﬁaﬁe?gysbﬂgcﬂog?clows
containing a single infrared sensor

t heBDopid ®ared caldumare extensi o0 1036, 98'1?' ggom. the BTT
wi ndow 1039 and cavity 1038 to focus t iation.

5101Qrpfnthe 5. BET ahed %QQ%.'QéﬁﬁéPeJ§Fn§9§8éo%ﬁ%WQ%%h BTT
m t

is |located about 15 3 cmfro ndow

CoLHPPRL-£XLensi Q\ﬂlégsﬁolrgeiﬁgg%é' gl Sp%ea {gﬂ d f%&;ﬁs in

1040, processrng device 104
tOF@{;QCEﬁ & Sl:ﬂ@alre%n e‘i'lé@l aé/r ef?r?ér atll‘ge It 1is

val ue. The col umar ext ensi on nay %ave W dt hw ‘'se

di Hﬁ&éi’g’y o EHQE ag aJé’&BQalrggerde\;lg%t ap:q% rq0ﬁ11e2 é:arrrgm bé

square es. s than refera

2. tract abl
fLEREaEt & %La%%ah?—%s 'éaﬂroe&s@? 9 16T (e 1 pihe
10 of B%‘f" gnEf"i\r%e Fegts ?8n he ft?l-(fe and o#%?sﬂgoiétloned in

assurlng proper I°¢t Shce and di Fectiom

SR 5 RS, T 5 4

ar ea 'S uUn ers OOd
2ty b et ondlagte ot on e

'The array 1s adapted to receive the temper:ature of

the BTT area. The temperature signal received -is less

15 than the whole face and is not the temperar:ure of the
face, nor the temperature of the forehead. The
temperature signal comes Afrom the BTT, one particular
area of special geometry around the medial corner of the
eye and medial aspect of the upper eyelid below the

20 eyebrow. This said temperature signal from the BTT can be
acquired by contact sensors (e.g., thermistoré), non
contact senslors (e.g., thermopile), and infrared thermal .
imaging. This said temperature signal can be fed into a
processor to act upon an article of manufacturing that

25 can remove or transfer heat as shown in FIG. 73. With

said article being activated by the temperature level
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sensor can be used and are within the scope of the
present invention. It is understood that any

weoasistoiswd ng device to establish a fixed rel aPCouskiop/005496
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between the 5 sensor and BTT are within the scope of

t heehsveed | at. £h&S BTZ? ilsy a aschenat ine 1wl eg\iﬂglgn%ggﬁrmg
enbodi nent preferably used as a single neasurenent by

t odehiog, t he caldimuatst heerPElathibd anLQALAGHL device, and
tenperature sensor. Accordingly, FIG 72 shows a

peanyi &2 tionsdng ckR50EWehE Brdfe$eNSAfe 052 (§ngadd1tlon,
therm stor) encapsulated by an insulating tip 1054

MAtheatsmﬁéﬁéﬂﬁﬂéﬂﬂéWeQOQM%%a@XEQEnQEt1§?§§ea£8ther device
conformto the BTT area and further inc ing wr

53¢t
10564 caspeesidga Sersor 1 HD53r t 82 P 0GESSO ay?}?&g%{%wre

is in electrical connection to LCD disp

1514060, ﬂé@sﬁe&io%}ea the dewihge %1@@% IR M8 o be
sensor 1052 touches the skin at t TT entrance area

1004c orgenieiallyng @ ruakhages£0r respongi ng 10 the d
terrpeorature-ﬂL 5fv\,hl cﬁ IS fedei nt ﬁ}?he processor 1U56 wire

whi £hduit dedbR mashs Viad 65 ILR;1260 and device 1062 when
the hi ghest 20 tenperature over the time of

measur enent +1g %Qhr%v%ﬁotﬁgg ﬁﬁﬂgéﬁ%{rxe{]tél%%l Ssnlala a non-

the tenperature in display. T sensor

encapsideat &1@95111‘1919% 02gsCan heacovigrad Ry faa c g‘ol’lﬁ ipg 1032

di sposabl e cap wth a convex external “sur

Cuamite (he caauexsti nl54.425 he Lempepagure

e59-.
SI gnal from sensor 52 ¢ conver audi !

d b
iy 01§ 6%5 bc Btlfs%%gm%o%%ggﬁg%éﬁég} goé‘ﬁuﬁﬁ‘% éar“’dnd"‘”
audise TIRAUBAREPIAREN HOM kO € rogiation, 1010 of the

BTT area 1004 into the sensor 1034 which is located about
3 cm from the window 1039 of columnar extension 1036 in
addition to an amplifier 1040, processing device 1042 and
display device 1044 to precess the signal' and display the
temperature value. The columnar extension may have a
widthwise dimension, either as a cylinder, rectengle, or
square, of less thap 3mm, preferablyjless than 2.5'mm and
most preferably less than 2.0 mm.

A retractable ruler 1046 is mounted in the housing
1032 and the tip of said ruler can rest on the face and
used for assuring proper distance and direction of the
housing in relation to the BTT for'optimal view of the

BTT area. It is understood that any measuring and
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tenperature | evel nmeasured. In addition processor 1056
in the housing 1050 is adapted to | ock in the highest

wobnregwaesiey audi o signal (which represents the RCGhsst04505496
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tenperature) while the user scans the BTT area.

Fupbheét honng a0 66b1 nopthienihausi Rg eW0RF Galk berT by the
activated when the highest tenperature level is

reachedr ind bhemddde safiueides displayete Nsdbsd! 1Y the
1058. It is understood that any article of manufacture

10ptrhaent r ansfrarisnheatr ok st eRBYESt ARt HA oMl hechedYoning
ina direct or indirect fashion can be used’in

acdervdanca oM tBtablmsHr aNCEpLEs gelbh@ohgﬂﬁ_@t itween the
Accordingly FIG 73 shows other exenplary enbodi ments

| nebddbNGud JITShRE Hewvhoe tHLRBPRNLEd: Y Avention.
non-cont act sensing device 1070 such a 15 thernopile

housed'rig, arhand heldeididae Ofidh COP! AibenSFNShBlaiment
devi ce 1072 such as a therm stor housed In a patc

MERS&f & b e NRRIAt A €1 B hbEe Blida Qi £a,M %a{&c%% the

coupled by wires or wireless transm ssion ans s

i t-@ ti.gle, of ‘ ur
preyiRuUsdy t@ecangattiglg, of n?gg%%mﬁl C\'%nga%%tﬁ g eusor.

mattress 20 1078 or a collar an al

0 tur or 55 h rat yrg.i.n vicinity of
OB S350 T AR A IR e o

i ngluge- a ﬁ@ggre§§_&978 HE%&%LQ&%)adQB¥ s%ﬁatﬁd by an

. t
el ectrical neans to change "its tenperatureée

acﬁﬁgﬁﬁﬂgﬁidmgﬂbtﬂU%4SN%E2LéJ%%g%%ggtgg9ﬂ%séoﬁygx external

tenperature sensor 107 measurl
TSR RES POt BT FAAHA B I foone
Coslz:llaé 1]&%%Ocoé&1tebE!L§§ é&ngoza%stO%% E}-;1>r1:‘%cessor 1056, which
ié in electrical connection to LCD display 1058, LED
1060, and piezoelectric device 1062. In use the sensor
1052 touches the skin at the BTT entrance area 1004
generating_ a voltage corresponding to the temperature,
which 1is fed into i;he processor 1056 which in turn
activates LED 1060 and dévice 1062 when the highestA
temperature over the time of measurement is achieved, and
subsequeﬁtly displays the temperature in display. The
sensor 1052 and encapsulating tip 1054 can be covéred by
the disp_osable cap with a convex external surface tha’é
conforms to the convex tip 1054.
The temperature signal from sensor 1052 can be

converted to an audio signal emitted by the piezoelectric
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provided with a serpentine tube 1074 and 1076 _
respectively, which run cold or hot water for renoving

wonoosdesicseri ng heat to the body by nattress 18T8US2004/005496

the 5 neck and head by collar 1080, with said water
systegaref 10 6@t wies sl dudavi Bgequ¥ddy ©AG832-ta0029f ro the
collar 1080 having valve 1083 which is controlled by

a peopessourd (Bsivelamtabl@sdr espesddmeloh gﬁfo%%%%?floss in
1084 of mattress 1078 and processor 1085 of collar
108bearkowdaypt edos50 opena@apiaclse 1bhg vgﬁv$$%98§i8£est
1083 based on the tenperature level at the B

medsageendy sedsor 304R2BNd 62 FBSresSd oAl Qf tﬁsghest
tenperature sensor 1070 and 1072 controls the valve

51082mpearkthO83 t hatiMd | | cepen,teral lsew,col Lpef | Lﬁ'ld%t Oarea.
~ fromthe sensor 1 T

fill a mattress when the signal :
10FQrotiedibiz , i ndizpat @9ebi ghnbodyet eHB&égﬁ%r e £, 9 can be
tenperature equal or higher than 100.5 degrees
Faheenheidd whdd kew Sf_ﬁ,gh%%n ttet?l?ej?ég\g{% i%\%& t :[lg r?%ched,
sensor 1070 or 1072 indi cates ow body- tenperatu

eafd , thdreEper ehung | OWers 3R a96, 844 S0
éaﬁ?%nheit?%%he 20'signafﬂ%rg%1saﬁd S §§$s f&?O and

1072 o sith 0 nd 8 ; al | ows warm
ey Q}n\ﬁg&ﬁg? ?%egcgla%lo%‘pa%é&g‘gﬁ Aot BEtgcture

10 i sthendes 84,000 thate ANy gar DEM . gear, %xgcl%ngt Dfé%gbi)ﬂ% in a

hel mets, head nounted gear, eyewear, _
| i dkBrectn JrunGlsl 0B-ASs Al | &l.e 1 af HZ%irrElHu%%%téu hde with
whi ch heat is renpoved or transférre 0 a

. . d on.the 0. VO
oo aiaThesh, BE S VR e AP B e

ar&hed te).kén@.laﬁ:?f U&Q@Jﬂn%%@st hﬁIxcluding a sensing device

represented by a non-contact sensing device 1070 subh a

15  thermopile housed in a hand held device or a contact

20

25

)

sensing device 1072 such as a thermistor housed in a
patch measuring temperature in the BTT area which are
_soubled by wires or wireless transmission means shown
previously to an article of manufacture such as mattress
107(8 or a collar 1080 which can alter its own tempsrature
or the temperature in the vicinity of said articles 1078
and 1080. Exemplary embodiments include a mattress 107é
which 1is adapted by electrical means to change -its
temperature in accordance with the signal received from
the temperature sensor 1070 and 1072 measuring

temperature in the BTT area and an article around the
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any sensor, contact (e.g., thermstor) or non-contact
(e.g., thernopile or thermal inage sensing systen).

woresiiswg tenperature at the BTT can be used POT/US2004/005496

control 5 an article of manufacture renoving or _
t r awskemsuichg dwead coblar booyo oraphysiceal 108 t 853 Lbsb Sare
further understood that the article of manufacturing
I nplcodéged nf waitdn | anessergapabhe ofc gl i vephg VAL 0F 76

cold fluid into-a vein of a patient in accordance

wi tresphet teaper aifich atunt Be1gkba A0 arauwad ddhe hdiahg or

corner of the eye and eyelid, which corresponds to

t heeenteanee Béat heoBThe @oB?f X GMREYs aloligCl8s Of the
manuf acture include shoes, floof wth heating or

5coaktRgafiShers, bel eetibeahodpapi,ign Lo i pe.dl \‘j\%?%%em . of

warmers, and the Itke. 15 In t he enbodi nent I'n
a' pebtoeds Sensor Haouel g vhRgeSkiggal Sy lisede tJ}ﬁll%rIObeBO
head can be covered with a disposabl e cap, src -as a -

| BERI lyarero ar eheeably <y ¢, 19Q0d 1 her 084
gondutf%&??&, W th the shapecof %%e dfggpsggﬁgegg%rt% .
B 64 tlbgssm@e%ftibe@yvarp&euésga;@b%@820 JeN AsaLdance,
with the principles and disclosure of the presen

| nyeat hbheddbaddids E%lﬁﬁ?sﬁbbﬁgargagééggyiaﬁg open or

transmtting biological paraneters, ous

10 appasat U§h8f vaRGe Pr@sent, | Yt &)Qg 8“%511 A é)aECheS ture
/ b FREP TR
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25

eyewear, rings, 25 contact fens, and the i |

anléﬂéptééiEﬁéi%%Taﬁéasﬁ. opi.cal. recor C%&kﬁifd%yi The
o583 "R 5655761418

and storage device fo . .

PG 4432004 005496.nmSLLLAG TG digery %o A8t 1 fiARtION Loy

and historical data
the wvalves 1082 and i083 that will open to allow cold
fluid to fill a mattress when the signal from the sensor
10700 or 1072 indicates high body temperature (e.g.,
temperature equal or higher than 100.5 degrees
Fahrenheit) . Likewise? when the signal from the sensor
1070 or 1072 iﬁdicates low Dbody femperature (e.g.,
temperature lower than 96.8 degrees Fahrenheit) the
signal from said sensors 1070 and 1072 opens the walve
1082 and 1083 that allows warm fluid to f£ill the mattress
1078 and collar 1080. It is undefstood'that ény ga?ment,
gear, clothing, helmets, head moﬁnted gear, eyewear,
hats, and the 1like can function as an article of

manufacture in which heat is removed or transferred to

achieve thermal comfort of the wearer based on the
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referably using a programmble rewitable electronic
ﬁndule in which data can be changed, added, or del eted

wonraso w3 nodul e. The identificati on and hi st oPCTAIS2004/005496

data 5 alone or in conjunction wth the biologica

datgmpstetues obrahe BERperaturbtand ehedi @@lerstood that
nmeasurenents as glucose |evel and presence of

anBhpodiesorar econaashi tieed. , prtfeammabeyrPy W r eb8Ssontact
transm ssion to a nonitoring station. Accordingly

FI G274. shoviserangCiiemabirc vhewl thHiegk) aRRALALUSs880sn).,
system for biological monitoring, identification,”and

hi seasuchlg dat¢reparsatirly aan t3Ri MAIT ddn Y rst 006ht ro1
that the systemdisclosed is applicable to umans as

Swebh astaolenbs. tehGfadduis féﬁb@ﬁﬂf”ﬁﬁigrgﬂsf%rring heat
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preferred enbodi nent 15 for four |egged creatures

showi ag badyexenbiyyi c200 mpftekensine §ys§gg&% tun??Fstood
includes: an eye ring transmtter device 1501 w

satihieytnd eofriefle @fembhiifacthBOhaprighenably; hacL udi NG os
ant enna 1500, sensor 1502, m croprocessing,

treﬁpﬁﬁﬂdidﬂ;d@ﬂdv&EHHQYWJEM“Hrec%§g4fléﬂg g&kéxgwgein of a

source 1503 with said ring placed on the eye

terealtl yid Natber@eiddhpivh ofnd he ' e gyebid . .
Bg%iet 15%%; g coffiﬁ 1520 with sa$§¥%% {%ﬁgﬁggo%he skin

refcingbl yha ORLAL A1 NGoRAYRT o30URLe dP06,ry ove1id. which
gicroprocessing, traﬁsnittfng, anJ%aenD?y Foqaig. whic

15H,redBEnEES £35 HHANS 382N o3Y $hHEMeky1 0 HQupl ed b
mﬁrefésg waves 1512 10 orbitfﬁg%ggte |téégfgiiﬂ% lary

ﬁQd&H@légogfiﬁané@gcﬁgkgggéﬁgaé1g§o$§?7}Eégp%h%ggggggiﬁg
bi di recti onal conmunication by wreless waves
or cooling systems, electrical draping, in-line fluid
warmers, and the like.
In\;he embodiment in which a contact sensor téuching
the skin is used, the probe head can be covered with a
.disposable cap, such as a piece of polymer preferably
with good thermal conductivity, with the shape of the
disposable cap to match the shape of the various‘probes
in accordance with the principles and disclosure of the
present. invention.
In addition to measuring, storing, and transmitting
biological parameters, the various apba;atus of the
present invention such as patches, eyewear, rings,"

contact lens, and the like include an identification and

historical record acquisition and storage device for
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nodul e 1504 of ring 1501 to power ring 1501 and _

collect data fromring 1501 with said module 1508 in
woansmsieat i on by radi o waves 1511 to exter nal PcaaiSe00%/005496

recei ving station 1509 and receiving antenna 1513; an

extebnahdy mieacagefegeii\a%tég%gam ant.gnna s‘lti%% f\'éﬁia ﬁgata

recei ves the signal fromno e 1504 of ring

anpréiéﬁeﬁlﬁ‘?ﬁl’ afgi%@naal%lﬂb x%%lta% ef o{"evll a%ﬁ%g ier_ﬂegtronic

feed ot connectéd to corputer 1526 w th sai

ankesite 1824HiRnlQbididectiOnal ., Comuni catj on wi kh,
nodul e 1504 oflringa fSOf&' 5%h8%§e rﬂng&%%ﬁ% has a —° ed

UNkgye $8El %Odﬂ‘ﬂ!@e"l’hepqr&gﬁ@‘f?uﬂtnp n t%%?ﬁ%éééy%%aulr data

enbedded to identify the "aninal renbt

s5te t LM € | n . ch.transm ssi.0 nost
rERSEEL oyl S B 00 ERET, BRSO, TR oo

SUBLLSH | ERhpREORdEas LaRCI NN A1 CHARELUGE 1 | WS Rl L ose

menber s of rd to share oné freque _
relaphy Al SoRNERSs OB, CAEELATIoL 058 O0Eldy e
oL HESK, B SR TRl n G By - s orias
TOBLCIN0 e ALLIBID N SAS GO SRLLOD, A0S BOUSY
0 g Sskon caner WAL onky, o0 SRRELNS, (8L
MR A b L
Eg:}r% ;{%Sr% %%%O%ﬁg:ﬁ'latt rt%gs giytsgerrr{gdgggfoégd nJI.)sd uégpllisc%%l%f to
humans as well as animals.
FIG. 74 is the schematic of a Apreferred embodiment
15  for four legged éreatures showing an exemplary
comprehensive system that includes: an eye ring
transmitter device 1501 with said eye loop or eye ring
1501 preferably including antenna 1500, sensor 1502,
microprocessing, transmitting and memory module 1504, and
20 power source 1503 with said ring placed on the eye
preferably in the periphery of the eye in the eyelid
pocket 1516; a collar 1520 with said collar 1520
preferably containing power source 1506, microprocessing,
transmitting, and memory module 1508, and GPS

25 transmission system 1510 coupled by wireless waves 1512

to orbiting satellites 1514 and module 1508 in
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working as a booster radio transmtter transmts the
signal to antenna 1513 and renote station 1509 for

wonros#asicslg, nonitoring, and displaying the dapar/us2408/005496

10
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i s understood that besides an active systemwith a

babi@iyesidaaly asmiime ovien SByT %reaeeasswa«s?essy&ts@@ to
in which the ring 1501 is powered by an external

soupdele sUBHL ast ekeng r DIBYNES | SowdelUsihON1 PEOVELEd Y1 ect
collar 1520 or antenna 1524 can be used. It is

fudeber under stend; 10166mt giRubrighsystgouthat 1508 in
i ncl udes both a power source conprised of battery

1563mantt @ tiassi ¥ Sysdim hAvaRdul &1 1504 %§Ee?ﬁaﬂs%dlo
i n which nodul e 1504 contains an antenna for

r ecetadichee! eEhE DyRONEHH C aeraergacémrﬂgfmgﬁé&éé%sg&; an
collar 1520. In. this enbodi nent the active part

t hextlarmmyiStenLsdd e RIPrysid gpgdule 1304 @%g%r%&dch
by battery 1503 collects data froma sensor 1

(erdreivdieiles 5@bhal apebd RS o A8 odatba Lo, I8P Yang an
chip in nodule 1504. The passive systenrco tai ni'ng

anb:enn@aln meuhe 1594 £88.08; @Alsol@scttar tqd %”eetdherot

four | egged creature passes by a 20 cou |ng ant enna

152hnestely asof %mbﬁ@&?nci%z%n r@f‘%ﬁnggldpl%ﬁc 24,0 iggg in

| ots. After there Is a couplin et ween passiv

t h rn ant enna
DALt iSO SO NGB g e

chigp10f nodul e 1504 of the ring 1501 is received 25 by
t he external antenna 1524 and transferred to a second

oI B B BBl B0 B R e
The hhoegssPr of np%oe:a}§9§ 0 E D& Ld 9o identify the
animal remotely. A 24 hour temperature log is sent at
each transm1551on, most preferably 6-12 times per day. A
unique one-way statistical broadcast network architecture
allows all members of the herd to share one frequency and
one set of data receivers. The receiver is designed to
receive temperature teiemetry data from a network of
livestock eye ring telemetry qnits and forward it to a
collect'ion'computer for storaée, dispiay, and monitoring.

Although’varipus communication and power systems are
shown in FIG. 74, it is understood that the system can
work with only one apparatus, for instance ring 1501
sending a siénal to receiver 1518 and antenna 1519 for

further processing and display, or preferably ring 1501
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1501 is adapted to transfer the stored data any tine

that there is a coupling with the external antenna
waaas/01M63vari ety of inductive coupling schemeBCT/US2004/005496

previously 5 nmentioned can be used for powering and

coltlrentmingt tiag adataomeyodilng 1504 by ayiganna 1523 which

and 1509. The data froma plurality of mammals (e.g.,

cawblkingi sad r anshobdé sk t @adid eaiatish@tE¥st BRansmits the
Preferably only one animal transmits at a specific

ti sRgfequi val enttdnmahaybng Ehonk¥mene apid@lod nikbe for
system) to avoid data collisions in the form of

I nbebtesente, tdatlityrengnt SndULiERashihg WheehLss.
transm ssion of the biological paranmeters. Two

5exenpl aty sehefBsrstsdy handisedsipak! BRI a%‘ﬂgvgr 99g9é§tw1th
The polling approach requires each aninmal to be

equi ppedetb Wolthidgr g6eicMer pWhbshsb@e8iVes Blssive system
i ndi vi dual serial nunber' request for data froma

cenhr @hllcﬁc@hleo&lﬁgd 15061 g9epswbhal BPi ARl ‘eRternal source
transmtter to send the data | og. The other approach

| S sAchr 930688t SRRVt 1 Wheheby: £3¢ hr ANigTRl 1 collar 1520
i ndependent |y broadcasts its data l'og. The 20 pro

| Sob0 AR aCOlddssi @1, phhakehS, DIt @ﬁ?tﬁ’@f uﬁﬁé@%ood

transmtting at a tinme, which could prevent

10sueagsshulpAatiy tdhansherenkachAnkael dd; tglnSaE] e Woblirce

preferably ‘transm' at a certain tine an

reeghVelsed Sof adaPtLd, 116 03eCekve %E§s§bgn§£fs{:£rﬁnlﬁaﬁgdule

animal at a tine. 25°The ring 1501 can yet~ I ncl ude

Foks bakd o 1, A48 08SHLLR BRI 9,5 0l 0Ll il ens

bi fod DELO: L H8D LI Yot N-RREPRL BRE- 4T 3K b NG ™ 508 of -

collar 1520. In, this embodiment the active part of the
15 system using the memory in module 1504 powered by battery
1503 collects data from a sensor 1502 (e.g., thermistor)
and gtores the data in a memory chip in module 1504. The
passive system containing antenna in module 1504 can be
also activated when the four legged creature passes by a
20 coupling antenna 1524, such as for instance an antenna
placed in feed lots. After there is a coupling between‘
the passive system 1504 in the ring 1501 and the external
antenna 1524 in the feedlot, the data stored in the
memory chip of module 1504 of the ring 1501 is received
25 by the external antenna 1524 and transferred to a second

memory chip 1523 that is part of the module external
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t hroughout life. Preferred dinensions for outer

diameter of ring 1501 for use in livestock are
woebosmenicd0 and 45 mm preferably between 35 BQ@US004/005496

mm and nost preferably 5 between 30 and 35 nmor |ess

t haftt 3thamis or ThE 9proads sty SosURBdase alsghephatthe ring
such as to detect nonent of ovulation for artificial

i ngem nad iQapRd Riof tRahfrefaitld Welteat RELRT Qﬁ?rfﬁge that
outer dianmeter is between 90 and 100 nm preferably

betmeen 75 and-QPpNmg apc-yoste 1QxpEehLl abhyhBLWaeB4. 2
50 and 75 mmor less than 50 nm Preferred | argest

di pepsd@n obsri ngnhied Ml N9l peuhd  Realdand g?é\trfcgli/sly

for livestock is between 15 and 200 mm prefera

5 be 1 n r
10%1@&;5% 2‘%%1 a?%g@gﬁ ?n;i: osrp;ﬁofv%gxt@%?; ?fﬂd)ioé&;lsel%gl re

- seadded d ‘%lﬁ%hhgt‘!fl%té@nﬁg' HERSi QNs. 15w preferred

helght of thering i vestock i's between 9 and

12 o Q{aecraabﬂﬁbrrﬁ aa'Bi 92Tt 206 FHQ%aP% efgr(_?bl yc%ttle)

_l'ess than mm and- f arge Yanimal s a facto

mmy Stf’aﬂ%‘?ﬂttt%d @8%%%88' ncﬁ dsﬁt{?ﬁ\ db?@%ergﬁ only one

preferred nbodlnent war e di spose
d h t
T A Rl VST SO T i

10 3'8{1 | Sn@CLhy ré?-%fdlﬂm Re C& E?hé—\% tSQPa?r?E fsions

e sy %en1of

I|n1 are reac I nven
I b
ottt O%S"afé”céﬁaégf%i%%oﬁ;ﬁygﬁ'f” etJe%@%5”65v%9eé&ul

2008 1540 PSP, D POUIBE o MLiers. o
exemplary schemes. can be wused, polling and broadcast.
The polling approach requires each animal to be eqﬁipped

15 with a receiver which receives an individual serial
number’ request fér data from é. central location and
triggérs that animal’s transmitter to send the data log.
The other approach is a broadcast system, whereby each
animal independently bfoadcasts its data 1log. The

20 problem is to avoid collisions, that 1is, more than one
animal transmitting at a time, which could prevent
successful ‘data transfer. Each animal transmitter will
preferably transmit at a certain time and the receiver is
adapted to receive the signal‘from each animal at a time.

25 The ring 1501 can yet include a solar battery

arranged to capture sun light, digital transmission 16
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animal starts to rise. The nethod includes detection
of heat, and then insem nating the animals preferably

woebosmesied to 12 hours after initial detecti onrPof/usem/ 005496

5 and nost preferably between 4 and 8 hours after heat
debect i It  Pref Bieaitlif yt hehé erpamal urandlat aaskorggk o¥eimal
time (e.g., 24 hours) by nodule 1504 or 1508 is then
dowhl-oagdiecutt 01 Hf «.onfutd Brrreyis idamMeadebnas f6oMputer &d2feter
10 adapted to identify thermal signatures. Therma

Si gfiattings 1808 fepr asentiat i@rssobcit herd epPeradlir£ and 45
changes occurring over tine and that reflect a

pati, Ckraferdth B} Qg tR@lenc @Bdiahidony Exenphar )ﬁotsBeFE?EEerably
signatures are depicted in FIG. 75A to 75E. FIG 75A

51 sbat#beti epoesad aBE0Mef o Vidsd tRARCEHONLN Whiarge

there is a relatively rapid increase in tenperature,

| Nahhihgl £XSgH €as tierel dghatithi ghcheaRerat HEe¥hi fbment of
corresponds to a pox virus infection such as foot and

nMoui1 gt S@asesoOn dhe Fietiker hagdnanst oW i Nefeassiith  in
tenperature over 6 to 8 20 hours can indicate a

t h@égﬁivf’&yg,n&tﬂér @rkeerPYACHENSF M Bnddle 9 BAtyeen 90 and
er

weat as shown in FIG 75B. FIG 75C shows a rapid

i Ngbeashn | N RIREEBI YT &di8fdRCt K8 bagt &g alyy, and most
infection, with spikes foll owed 'by sustained hlgﬁ

10t epperata s, BblvedPDsshowss azshef el sijgnat ufe. 2550 .

15
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reflecting mastitis with a double hunp in which there

i's i i j e Qs at.L f y ;
o b i AT

af b8hrd Nend I K5t SR SRH€-11FGobRE SNBYSw&n 15 and 20 mm,

preferably between 10 and 15 mm; and most preferably less
than 10mm, and for large animals a factor of 10 to 15 mm
is added to achieve optimal diﬁensions. The preferred
height of the ring 1501 for livestock is between 9 and 12
mm, preferably 6 and 9 mm, and most preferably less than
5 mm, and for large animals a factér of 5 mm is added to
achieve optimal dimensions. The preferred ~ embodiment
includes hardware disposed in one quadrant of the ring
which contains the éensor and is located in the inferior
~eyelid pocket.

An alarm is activated when certain pre-set
temperature limits are reached. The system of the
invention can also be used with temperature being

transmitted in real time for detecting the moment of heat
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thermal signature indicating heat (arrow 1544) of
animals, in which there is a gradual but progressive

woners@ases of t he basal tenperature. About 8 toPQR/USZAB05496

5

5 from beginning of heat there is a further increase

i nint enpeads urehiddistattagwhée teresddyofccpipe-atud8 of the
(arrow 1546), with a further, sustained increase in

t eapémal usearts tberpsst - ouel akktBAdPehtDEded t déSection of
understood that a digital library of therm

si geatur eanéanthen st dieshiand i1 used t anidenti f yreheraply
type of biological condition present based on the

si geakesecei ted fr amdhe £F08 OlnAMAIOt M cctSRRSWE  heat,
nmeasuring tenperature at the BTT, for both humans and
anbf@l siostheptdmiramlysi guaiddre ACHHG €8l BYut-Be after heat
tenperature neasuring systemis nmatched by a
prasesstignh 15 systemto a thermal signature stored in
the nenory of a conputer and associ ated software for

mat chi ngr@f&abrlgc Oghé t itRfpRkagald (HRLMRLLSFONANESS tine
It is understoo that 'the . thermal signatures’

‘systeqn of she REeseNt vy NyeRLLAn KBehUdgs apy¥ogs is  then

10
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tenperature nmeasuring systemfor 20 both animals or

hugsRsibduadi €8 3 t SSMATALUT S Sh &t ULHANCE 5 iéong;&&%%ntlszs :

| ow or high tenperature:. A plurality of antenn

reggRbion schene jeaRcheyusedn il G -@@%nﬁgg%gs@n Thermal
exenpl ary antenna schenes arrangenment ~15 I ncl udi ng

8 ar er. ' [ b
TR T C i o S e S

e B L ko b o 2bdecscuies
Capiyiesh byy tBEngl OBGS! BRLEHTRry f el RS ANGRANSA02 4re
depicted in FIGs. 75A  to 75E. FIG. 75A is a
representation of a viral infection in which there is a
relatively rapid increase in tempégéture, in this example
there is a high temperature which corresponds to a ﬁox
virus infectidn such as foot and mouth disease. On the
other hand a slow increase in temperature over 6 to 8
hours can indicate a thermal signature for hyperthermia
due to hot weather, as shown in FIG. FSB. FIG. 75C shows
a rapid increase in temperature reflecting bacterial
infection, with spikes followed by sustained high
temperature. FI1G. 75D sShows a thermal signature

reflecting mastitis with a double hump in which there is

an initial increase in temperature followed by a higher
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1532. For aninmal use and to preserve power the data
can be stored for 24 hours and when the ani mal goes
the antennas at tinme Tl the data i BCT/US2004/005496
downl oaded. When 5 there is fever or a change in
biiglagi=cal patasetiie t Herstr afisiBddd .NgFIENg vFRNSIHAWE a
the data continuously. Oherwise the ring only

transmals datghaenee aiddycalhegy antepna (sebewe abse) of
can be used as a locator of the animal. The pen and

and;8a sSCheie wis chl oiHea@ i Ds a al Ogedpilt ebusCreesy it ive
depicted on the screen, and by identifying the

antpRasel asei ¥hagbhbel st ansdrddigeanismut C@nctbe12 hours
| ocated with the | ocation highlighted in the conputer

SCFERN: béFidd g 76A aBhenrasrd534 andrldBReAl @ncrease in
recei ving the signal whereas antenna 1536 is not 15

I eGeipdRgutRe Shanalt isgNcenant@hBar 1536 iovulhsisnt (arrow
from™ the aninmal. Therefore animal 1530 is located in

t hes anea oqves edybynant enas 132 and-cLa3d. i GupdBture

shows the precise location using a radio receiver
Ai{:CERAN JdBlu1at lothbeh: 8a 1 A9E0 1LCELNEEdRAD Efar =

carrie armer or 2 ocated in the-vicinity of

the aneg Cﬂwal%q/ Ry a&maas sié%ééu?@g L1234 Whiehred ana

contains aniral "wth fever 1530 a wel | as -heal t hy

IR & J iR 19420 dA2%r BiRERoABRITALond A Sddin:

y one emtting signal” continuously, radio recelver

1551'0 Ccf?morp.r\‘?k?. SgJ_ a{ld éef%eﬁi cf'%oﬁlni 'ﬂ@l 131%%00%5 a&}f@r&her
T1h +s.%%el oﬁ I 1§

heal'thy ani nma . f ani ma 30 is “transm'tted

ST O S He et B3 OB B0 L LrEhar s et 11 eat e

Ofa;r{flc{]i rgarlimlai%q %&erE‘ﬁ‘éHael' .y’si%nature acquired by the
temperature measuring system is matched by a processing
system to a thermal signature stored in the memory'of a
computer and associated software for matching and
recognition of said thermal signatures. It is understood

)

that 'the . thermal signatures system of the present
invention includes any temperature measuring system for
both animals or humans in which a temperature disturbance
is present, low or high temperature.

A plurality of antenna reception scheme can be used.
FIG. 76A shows an exempléry antenna schemes arrangement
1538 including 8 antennas number.ed 1 to 8 in a pen which

‘can be used to cover a herd of 1000 to 2000 animals. At a

particular time T1 animal 1530 transmits the data which
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farmer uses an el ectromagneti c hand hel d externa
power switch next to the animal to activate the

woi20esis168n t he eye ring 1501 in order to nanBairiug2004/005496

5
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initiate transm ssion 5 of data to a receiver for

f uitherppuoe@ssy nghe Anyodaxstt ararinmmal, ¢owl dnaksfcbeantenna
| ocated with the present invention and an ani nal

whilgb2r afofr amihhe pea andl o bprédentd fpeser ashdofata can
emtting a signal within the pen. Al though a multiple
anbenseosedefer i1 dvaws bAdFRKen ik ZeAmalihgopkeher 688l of
enbodi nent includes an antenna 1513 or alternatively

anteanantehdasandt acyeat rer preof daeialis CASH LRIV eithen
unit with radio receiver nodul e, conputer interface,

andhppyeli sS Advee Yicha ashdfel ¥er b1808g0¢al parameter the
alternatively receiver 1518. 15 Wen using a

r ewrah el e Ofg Pr ogh@nebhesmitdent thd cahen Sebhaknuously.
nunber, the eye ring 1501 can be' reused and a new

sebtBér RNt thé Cat hgnoAUPLeLaRERIFAMIRE, BRHeWH 4B  The
for said eye loop or eye ring 1501. Although a ring in

t hgney@hd d spasket d1:c5hesm, vkt dseg 20sundef stood-t bat the
anot her nethod and device includes a tenperature

Si gAgharOoMme T pem they BllcehnLatddeneXt 8 Ngl1othQat hen o
eye which is |ocated in the anterior corner "of the

eyeohsOtdier Lfrekhe g¥g 1dARicaBl Sohs drated. 0 the g by
nost. frontal part of thé eye) with said signal belng

CaP&é‘ﬁ@ﬁf}?iEhgb?’tlﬂé)rgr?c%ﬁln‘a% F@Be§9ﬂ§w£l‘é% egpv%ﬁﬁ Uffe animal

Sensors as we as thermal | mgl ng. 0

20054 015163 RSTLESANQA 0PE496 ooTh o8l OnAlLf IQBYein the

ring 1501 can preferably
computer screen. In. FIG. 76A antennas 1534 and 1532 are

receiving the signal whereas antenna 1536 is not
receiving the signal since antenna 1536 is distant from
the animal. Therefore animal 1530 is located in the area
covered by antenna 1532° and 1534. FIG. 76B shows the
precise location using a radio receiver direction finder,
in whicﬁ a radio receiver 1540 is carried by a farmer or
located in the vicinity of the area covered by antennas
1532 and 1534 which contains animal with fever 1530 as
well as healthy animals 1542a, 1542b, 1542c. Since animal
1530 is the only one emitting signal continuously, radio
receiver 1540 can precisely identify sick animal 1530
among healthy animals. The ID of animal 1530 is

transmitted in conjunction with the biological data for
|

199



automatically activate another device. By way of
illustration, a sprinkler systemcan be adapted to be
waaebiswases by a radi o signal fromeye ring 150BCWiUSEN04/005496
said 5 sprinkler systemspraying cold water and
cophidigrof fadihie fianicAsh whemm dailgh J30dy Aeimelativeey, a
signal is transmtted by eye ring 1501. A variety of

di 5£a&8S €k ben MmNkt of &thaia 1detrReliethe Ry dht®rnal power
apparatus of the invention. By way of 10

| st to aHeharAGhe! L8t her i PEE LA | MR AN in the
tenperature can detect foot-and-nouth di sease,

babgsi i, 140t Wd scsadéxabjoesnan%qqg‘l 98t $at@NErAMmission
ot her disorder characterized by changes in

5t egpenatslr cas Weldeids GRIeCH e SRE8hS . Piny lost
chem cal and physical 15 eval uation such as detection

of 2 IhpNSchiid hey Kyehd d1 9far &Y &Y faee Pfeddhi N{eed:8d on
ani mal using anti bodi es against such prions and

creali ng anddenidfdallg Fabgl theUsbnasohl HOKESEEACE Fied
or by generating a nechanical or ‘electrical signal at

- thegtide eqﬁtéghbggné%ﬁélbqﬂ)éhgg tﬂ%gﬁféﬁ:tl on. Prions

can cause bovi né spongiform encep opat hy known al so

as * ”a%l%%‘é!{lﬁ;gi %eﬁélg.gQQQES%tﬁ\g%nrg{/ | Q%N P RSES N FiG.

in the eye a ca ete usi ng an

[ ild,ze [ i ! e j
o} O AR OB U g 1550 o

gi%g%ﬁlﬂ(}%l?}%r%' t%l tér?l{a aq.S@LBi, ”aénc‘i"' ti1 Rv%\é,%'hgré?bgp ieniietal

m I'king, the present invention ovid
a cggélc% VpegﬁoiQﬁe/rO]tﬁ-gﬁ:s vﬁt / %%Qg%ggég\?ér HS&QZPQ, t<9omputer
prevent contam nating other aninmalsS Del ng
interface, and power source such as receiver 1509 or
alternativély receiver 1518.

15 When using a rewritable or programmable
ideﬁtification serial number, the eye ring 1501 can be
reused and a new serial identification number programmed

* and wfitten for said eye loop or eye ring 1501.
Although a ring in the eyelid pocket is shown, it is

20 understood that another method and device includes a
temperature signal coming from the BTT of cattie external
to the eye which is located in the .a.nteric.ar corner of the
eye (corner of the eye in animals is located in the most
frontal part of the eye) with said signal being captured

25 Dby contact or non contact temperature sensors as well as

thermal imaging.
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m | ked by generating a sequence for mlking in which
the aninmal with fever is mlked last. This will avoid

woanisanseat i ng equi pment with a sick ani mal an#CwiusSkoo4/005496

5

10

)

15

20

25

said 5 equi pnent being sequentially used in other

heal t hyThani sddital Thergat esgrt  idivent @@ 1Pr @¥hdepreferably
conti nuous nohitoring of animls 24 hours a day from

bi Btibohat SdAUgGht esictiFdte aUsRIBLdL a8 YSLS aBY way of
detection of any disease that can 10 cause a threat to

huranubesddfbror anispahinkealt hysbesi des, hdenhibieat iRn pe
and | ocation of the sick animal. Therefore with the

Pr aseivat &y eff | ONeadl AN Mla IMetBrndiegeasenyoukd; Hotn said
reach the consumer's table. The preSent invention

thepel gk et NGfdides FHmLiked bodi RSEERSENE 00 58AS ¥rr the

and 15 to increase the value of the neat being

copstpRd. wHAE 2 YW, CeRbePMAMS Cgi?%%ie ifgogir*aﬁéwgte_d
is called DVM4/7 *(disease nonitoring 24/7) an

i ngl.udes oY t@ohng the biological variable 24 hours
seven days a week frombirth to slaughter, feeding

the i nfﬁr@i&& | J¥ 03 B LRRULEE 20 %ﬁﬁ@g}:é@d??%mdgﬁected

recordi ng that “i nformation. Any neat com ng

anbyal Jpni tosed- it DYR4/ Tecelyag ageal ppalled  of

"Mohitored Meat”. This seal i1 nplies that the anina

wa 1%9\‘!:{':9& thr QUQh&li'érautfeq:ifngct he;rk’;{)reesaes%ced‘lbéat brain

i nfecti ous 'di seases. Any user "buying nitore

Caﬁgé?e%%x%n t htgﬁhnt er@@svﬁ]ctand @é&g—;arf&]—trr%r .t:'i]lg t hgisease,

nu of e meat Ich can ound in the
pgf#%%g'cgg'sth%ﬁﬂt'smgo%a%@egoogéggéggs's and any other
P 0047100 el'ng purchased. ard User can have
acaﬁéér&é)rt&?aracterized by changes in temperature as well
as detection of disorders by chemical and physical
evaluation such as detection of prions in the eyélid or
eye surface of an infected animal wusing antibodies
against such prions and creating an identifiable label
such as fluorescence or by generating a mechanical or
electrical signal at the time of antigen-antibody
interaction. Prions can cause bovine spongiform
encephalopathy known also as “mad cow” disease and such
priéns can be present in the eye and can be detected by
using an immobilized antibody contained in the eye ring
against such prion or a product of ‘such prion.. By
detecting mastitis (or an animal with fever) which is

scheduled for milking, the present invention provides a
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thermal |ife and biol ogical nonitoring of the aninal
and for the presence of fever or disease of the

wanisalsybi ch the neat was derived from The periusgno4/005496

5

10

15

20

25

and device includes 5 a video stream associated with

t hget ROf dde paeiveat WebhtasdiLttigdeotkrpi 6hih&5s being
"showing the farmand information on the farm where

t hgi apddBly cRRbtoRyoh kkeulRat PaSkmifiaGld i {1y WM the

the ani mal” was processed, providing therefore a

cogp| £ie sAknof reober nati ops phout 1the anippel 19:8nd avoig
conditions in which such ani mal was rai sed. Besi des

Vi QYA NG MR e qLRbRERe wigh 2 BIENALL: dPCAAPNBUC saia
as at honme, the systemmay al so provide information

at o LB mdMY NbAhgSals@quAGe QR 8 POl YseheN@Ves  hhe USeL1chy
purchases the product” and a bar code for the product

fog,iRstance 15 is scanned, a video or photos of the
farmor the conmpany packing the neat appear on a

screen gg%sgﬂknﬁn9én§§$@'pré&ﬂ&é%E%?ﬁQQn @Gsbﬁgﬂ§€5king

when puré% ng any other product preferab

al gew@n&ﬂ&%oywﬁ‘s&rgoa@%y dél%mtvit' tit nets 2%1 &' ®ith

station to becone nore famliar w product

pué&&@ﬁ&%%c @ﬁlﬁﬁ%@g!&nﬁhﬁeﬁgggigéso?aéﬁgggiggégéethat can

sSensor covere Yy |nsulat|ng mat er

PoLyyrethane) Jh Qnau et aida o L 3 6XPOREd: Sh! fAC8 ces

e ot héer end he preferre measuri ng d uses

¢ hf%léﬁ?&séﬁgdat%qoiu%écfo{ié‘?i&g Cé{'ec}?eS fgg%ng%g o{[}g%%%fore

anatony o he "eye pockef an he /10

PG H?’ZQ{?A" 892495 iH&é&{(&%ArpgarPaéﬁir{aalc'Mﬁ hg: dE! would

partof eeyelid “pocket.
not reach the consumer’s table. The present invention
therefore includes a method to increase food safety and
to increase the wvalue of the meat being consumed. The
system of continuous disease monitoring is called DM24/7
(disease monitoring 24/7) and includes monitoring the
biological variable 24 hours seven days a week from birth
to slaughter, feeding the information into a computer
gsystem and recording that information. Any meat coming
from an animal wmonitored with DM24/7 receives a seal
‘'called *“Monitored Meat”. This seal implies that the
animal was monitored throughout life for the presence of
infectious diseases. Any user buying “Monitored Meat” can
log on the internet, and after entering the number (ID)

of the meat which can be found in the package of the meat
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The eye ring contains nenory nmeans for storing on a
per manent or tenporary basis a unique identification

wo 200frmbei63t hat i dentifies the ani mal bei ng nonPCOUSZN04/005496

The 1D code in the processor of the ring is

t raasmg t tedchasad. recgaiar @semn dafdi Nawklaladieder to the
only for identification and tracking purposes or
asseeidedl Wd il telegatil emoMdt &if & hie animal and
bi ol ogi cal variable value. The nenory chip 10 in the

ri Agr Célfle ah Bk R I feherl bire ghksh ot Yoof thdean i MBkhich
and historical data including weight, vaccines’, .

bi thd A, wdd rdribegation, BeNIRIhodl 588S88vigeNLLdTudes
make up, and the |ike. Range of ‘the entrance of BTT

ar gavi e AbOtte 30 MR BLedSwerh apde t e gENER&l 2B with
entry point is 25 square cmand enconpasses the

megdhoh GoEOSToPf pibeufYe Bl ie AiLarOfn Lhe e¥ebifhtion
adj acent to the eyelid margin. The correl ation

cogh f gk eRhrRelMean LDl Aldl & Ale 1MQMBLEL &k R pack
the core tenperature reflecting the thernal status of
thea 20 rai N0 Snel Nsl8ad10f WHSi NG bREYER! © FAGR ding
the nethod for infrared or thermal inaging sensing as

Vel e ASE 6PN Ay %@éorseitn%lfuqﬁ%o?m%?@gr%w@ SAONAl i ma1

10

15

20

25

whi ch cones specifically fromthe rea, and the

hoLfest 5Pt d .t:*.ghT T‘ﬁﬁ{cﬁr@ LSl h&?irﬁa:ﬁﬁ%aeéj ?QPséJc?.edBégéides

a source signa 5 activate another device or t

depl Q¥ih SRl Uhe A Hhe2003¢ 025103, S P?gnagcg#gosﬁf&? as

ersto that an 1 nfrared”t her nal

AP TR PhashEr M ST RO SR 0 e

thgoE£I of sale. Accordingly, whengver the user purchases
the product and a bar code for the product for instance
ig scanned, a video or photos of the farm or the company
packing the meat appear on a screen at the point of sale.
This method can be used Qhen purchasing any other product
and preferably allows the consumer to ﬁse idle time.in
the cashier’s station to become more familiar with the
product purchased;

Preferably the ring has a temperature sensor covered
by insulating material (eg. polyurethane) in one end and
with an exposed surface at the other end. The preferred
measuring method uses the measuring surface facing " the

outer part of the anatomy of the eye pocket and the
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is selected by the processor in the canera and the 5
tenperature | evel corresponding to the point source

wei2ods/01hi6ghest thermal energy is displayed i n PO®US2004/005496

10

15

20

25

di splay. Exenplary infrared caneras include the BTT

Thengweoaimf patrbe fuEsent thaverideon. pdhe BE the eyelid
Thernoscan of the present invention is 10 adapted to
vi pyckde. entrance of the BTT around the nedial corner
of the eye, with the view of the sensor, by way of a

| ens, nmedchipg ey edntanas Akmbhe RITn ! € dé sphaxedn a
in FIG 1A and 1B, and in FIG. 3Ato 9. Exenplary

opgeAhdrdtad  IJrow-E@pormasubaBgst he tgRerat %@neafi@@tlon
BTT 15 with a thermal inmaging systenllncludes

fifhshbst efhf 1adneWirngst fige BN 1ANC & Q4 ﬁ%&?&@a The ID
radi ati on detector in the canera and a processor

adapied;i ho rraf tefoddigohl o3t cisd ePlnéolssQ@ra%@mflgEe&h%o a

poi nt source in the thermal inmage ©of the BTT with t

hi ghest &M $s1 90 Qﬁdﬁﬂﬁﬁﬁﬁln%%b%@dbﬂﬁonorlQdEH@lflcatlon
follow ng step the tenperature of the” polint source In

th&ah%&geklhgagﬁrpéswe ?TEsvglochakag il glh ttegagpéture

of radiation Ts calculated, with sai cal cul ate

L eNDEL ALY eot?&?ér“%ll%‘i‘ég%éi"x}’aﬂa%‘i' A¥edyel N égemeﬂgf(} chip

step, the calculated Tenperature value is

t rfﬂS@hEt eLdl %ﬁeagéowd'o%ltﬁ§ﬁ %nslIPe aﬂl@%&f?' %fOfthe

manuf acture tthat. can renove heat or transf

Lhe, 205 10:20015/019160 FCTLUSRANLA0EASE. . b Lol

direct or 1ndirect manner. In oW n Ste

tegperat a‘%e"f V\H&ﬁdﬁ”&b&%&&{ ”g%%@%t“r&ée%se%dl USLEL 1

i n-accor ancé the sign cerved
make up, and the like.

Range of the entrance of BTT area is about 30 square
cm and the general main entry point is 25 square cm aqd
encompasses the medial corner of the eye and the area of
the eyelid aajacent to the eyelid margin. The correlation
coefficient between temperature at the BTT area and the
core temperature reflecting the thermal status of the
brain‘ié 0.9. Instead of using the whole face, the method
for infrared or thermal imaging sensing as well as
contact sensor includes é temperature signal which comes
specifically from the BTT area, and the hottest spot in
BTT area is then located and used as a source signal to

activate another device or to deploy an action.
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Exenpl ary articles of manufacture that transfer or

renove 5 heat fromthe body in an indirect manner
wonelswdeis3t he air conditioner/ heater systens BET/US2004/005496

vehicles. Exenplary articles of manufacture that

transf eftorisr enmiessthedt tHatomt henbodyed Ntaedh&BClimaging

manner includes vehicle seats. The neasuring system

i ncacepadaanealéd Ibd hsedr a58Nthd Opbiveddhidfed S @aphgdthe
to seek for the hottest area around the corner of the

eyeighdseyehbdnt Qe erddiait IRt treSh Thet endi-gHRd bhethe BTT
nmedi al corner of the eye and eyelid is found, a

seagndssleprddiclydesnd i RbBEsEhe holt esk SPOhedd LRE the
area identified in the first step, which neans to find

515tthpehatiest 16vot QMA@ -8ALHENES QﬁetﬁglﬁgTséﬁrce with
shown in FIGs | A and 1B. Now in accordance wt

anatBeespr efidfed eghediyents ofi shhe Q&esﬁﬁttﬂﬂyeﬁﬁbﬁﬂay
shown in FIG 77A to 77 an appara?us conprised of a

paEﬁEmﬁ@érys@nfﬁbﬁ&?h&&@%@l %gcﬁgabtthn@T@C%QEthgciﬁ of
the invention. conprises two parts: a durable part

coehglﬁf@geﬂ@en§@%§qgn el ectronics, and power source
and a di sposable part void of any hardware wth said

two partge duipb! enangodisposabl enhei phesdat ag g@l&xﬁoop i

coupled to each other preferably by a hook an

fa 0 I I r e '
o] SEEgPELC Rl GAOBEghal e el 1) SR oo

SCREPRLLCor 206 \@%@0%&91§%93vf’&}r [ 452004/ 005496 b%' §4 ot

showi ng a patch conmposed of two parts connected t

CoR S0 SR R0k B0l 0, o LA OE B D e
i nghuchEJ 81A and 1B, and in FIGs. 3A to 0. Exemplary
operational flow for measuring the temperature at the BTT
15 with a thermal imaging system inclpdes the first step of
viewing the entrance of the BTT by radiation detector in
the camera and a processor adapted to, after the first
step, to. search for the point source in the thermal imagé
of the BTT with the highest emission of thermal
20 radiation. In the following‘step the temperature of the
point soﬁrce in the thermal image of the BTT with the
highest amount of radiation is calculated, with said
calculated temperature value preferably displayed. In the -
next step, the calculated temperature &alue is

25 transmitted by wire or wireless means to an article of

manufacture that can remove heat or transfer heat to the
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di sposabl e piece 1730 and durable piece 1596 with said
5 durabl e piece 1596 housing and electrically

woams@asicng sensor 1590, power source 1594, aRdT/US2004/005496

10

transmtter and processor nodule 1592 with VELCRO
supddeceid 5B dfrehty abl e inpiece: 1hAfndet aghaldne chopl®@ding
to VELCRO surface of disposable piece 1730 and the
exsesal ther tacpephterd dofOtHespasablie pireGeanuA3ture is
covered by a liner 1732 which when peeled off exposes
ana@fhasidve surfaceovhigde i Swappl i ethe t 0sii1SKi Aeceived.
When in use the two parts 1730 and 1596 are connected
angk gl thrhh dilcaceebyof hgamoRictand thap tpBLEFLRl or Ahove
liner 1732. is renoved to expose the 15 adhesive ,
CON&{t NG-daha X berpaknsyk f aee fcdinspasablifc1Ph&S&he air
1730 with said adhesive surface being applied to the

Skidhd it el nkarsecur gysaint VELERO Rahgh1d991 txemplary
said skin with sensor 1590 resting adjacent to the

enf N Of ot henBlEaboups oduee a S&i:Rlr rEPr 838BLERT heat
by 20 way of illustration the brain tenperature.
Al Ehaiohhe EERQA D00k and el gRRnbast apelqa¥eSyaeserd hathes .
as a preferred attachnment between di sposabl e and

dupdh! e RAiSg | bykSeiNder S5O0 idiale aRY 8t NBhe present
attachnment device “such as a disposabl e piece attached

}?i@vé}wﬁ@! 6 PILLSRY 28 BBaRsSsof ghuenoPi 20 thesuna

e can be.used or any other conventional fastening

deyvi £eco 20 VI 2008/ %%él% P%f@.o%{é@%%ﬁ hd t%fst;@;ot

shows the two parts a VEL Pat ch conprised o

"diépaﬁécf’ltﬁl@qgéddiu%ﬁogo%leghofogﬁéi &?ﬁa 8%1115 eYEHEQ 5 found,

15

20

25

mat er1 al and rabl e part 1596 cont al ns

a second step includes finding the hottest spot in the
area identified in the first step, which means to find
the hottesﬁ spot on the entrance of the BTT as shown in
FIGs 1A and 1B.

Now in accordance with another preferred embodiment
of the present invention shown in FIG. 77A to 77C, an
apparatus comprised of a patch for use in biological
monitoring according to the invention. comprises two
parts: a durable part containing the sensor, electronics,
and power source and a disposable part wvoid of any
hardware with said two parts durable -and disposable being
detachably coupled to each other preferably by a hook and
loop fastener material (commercially available under the

trade name VELCRO). Accordingly FIG. 77A is a schematic
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sensor 1590, power source 1594, nodule 1592 which 5

includes a transmtter, processor, piezoelectric
woizes@isiebuzzer, and speaker, transmitter and PCOMSI®AN05496

nodul e 1592, and LED 1602 el ectrically connected by

W% SheRkaLnad h tgfbabavtEh (83593
suﬁfacg 1598b ofgﬁgfgb%gMg%ggg §29§%ge?gchgbfggﬁoupl%dto

tey ¥ELSEEE}0b§U£fﬁ56k1%@%ﬂ1%%8 g%?gﬁég%éhi”HE%%l%GQQf@BQed

the external “surface of sai I SpoSabl e pi ece 16

COLCRRARY Dokl HO0: HOGRIBROOBLER 9BBISkLE1RANRS &
oop surface 1601 I Ssposa Ie pi ece 1600 wh

x 9% S
vvhﬁgpggg}t) fltec A tﬁﬂg%gl%vg?%égm{ :f%%%@ggg?héald

5 'a%rgggab[ﬁt % t Roﬁa;rg%ﬁgh&e'éﬁec@mame c%@m@ctmg

dura p reis Treusable while the

di bl e
| eXbhs v #’@”2. 0B { BaPe o o o8 Vel R STigEsr o
Sn@%ﬁ%ggggrsa'g PEricds L8 RRLlabnaGoRLac add o her2ac

spose

contactin t he ski.n OF when te
by CFIquEG geF%Ch fider ST08 e?haF tﬂz urablergéCe of
can i ncl

héﬂﬁzﬁﬁgﬁé‘ggﬁdPéglaggﬁgggbﬁgdaiy Ceh a5 |nse %Q%thgm gaid
t .

10 S?%f%%?gﬁéihﬁs%a???Pe?‘bedree tbQY'uBapzf Ad1E PEP Sl Men
as a _patcC C

2@?5’1(%1551765’; o%%r%ﬁl S50 (ﬁfﬁfﬁ%ve sd’lrgﬁggaﬁ’)&elcéart PRlied

contact Wi t.h th ski bl
i S o Bety FBarog; Foni ErS pars a”%ous'd”%% are

1n COﬂt act
\Mégkggg%e%klgndlthéfdyghlm%hgbn t e Sggge hook and loop
)

material, and liner 1732 .is removed to expose the
15 adheéive covering the external surface of disposable
piece 1730 with said adhesive surface being applied to .
the skin in order to secure said VELCRO Patch 1591 to
said skin with sensor 1590 resting adjacent to‘ the
entrance of the BTT to produce a signal representing by
20 way of illustration the brain temperature. Although
VELCRO hook and loop) fastener was described as a
preferred attachment between disposable and durable
parts, it is understood that any other attachment device
such as a disposable piece atta&hed to a durable piece by .

25 means of glue, pins, and the like can be used or any

other conventional fastening device.
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of the invention to include a support structure

conprised 5 of hook and | oop material such as VELCRO
woangroises of two parts one di sposabl e and dupabius2004/005496

part in which the disposable part is in contact with

the skipraand7tbe sHdisabtge paib oMt NbRY Pi &ELBROI Patch
addition to the VELCRO material is durable and does

NogoriifRel dfhen SHiSpodb MAYpahd Ofdd |Wistdift ésHbaitig only
not by limtation, the durable part of the VELCRO can

COMERIHD anstdiing | 934 nodhphate ?H%B_ a% 6l QM Ncontains
airway dilators (trade nane BreatheRi ght for humans

angedd 1 590, anigRles) apdrbbe disposablg,Partisgs  which
contains a release |liner and adhesi ve surface which

5 90Es- ThRidsN £ORLAREmM L&k I NE-SkidL S, Z%bég@éh&rtﬁ@ Mece,

Another illustration includes a durable part housing

a GeMAl neLngW ddefildyi d Qi:ar?é?ﬁ@t_%@h Sah® kfﬁ'o@@gls.tbﬁdttﬁc%ule

the skin and disposable part which goes”in contac

. h . ' . .
\(’)‘”riébé, eaﬁﬁlﬁ' nL% HB88s Qie 1‘%%*19.? V%oﬁﬂéfz%&@ byYevglres

"mechani cal fasteners such 20 as el asti c bands.

| . Jdq yst Lati [ - h h
VELCHG Riter Tal hor e n ot T 2 0 At SPRGre W (e 1598
O'fmterial  ddr bl _

ol DeoshiabtY, BRSEBCaEred. PEBHET. sphloThor v Hism

10 gﬁ%&%ﬁoﬁ aié‘dl”goEh%iﬁgggglﬂjé‘%rﬁﬁgéﬁlg%“%@ %1%5 8l dnan

( ouses pl eces ot n i mat er
L 0 ) 0 RSB 0L UEob B3 BE P s
L0 PIELIID S | Syl ToBANRE, AN 1, BB o0
Pactaghdj%olésé.bﬂsé piece 1600 which when peeled off exposes an
adhesive surface which is applied to the skin. Since the
15 hardware housed in the durable part 1596 1is relatively
expensive said durable part 1596 with hardware is
reusable while the disposablé part 1660 can be made
relati‘v‘ely inexpensively since it only compriseé VELCRO
loops and since said part is the part in contact with the
20 skin saild part 1600 may be disposed of after contacting
the skin or when it is contaminated by body fluids. It is
understood that the durable part can include a flexible
plastic housing containing hardware ana a disposable part
comprised of a double coated adhesive tape. It is within

25 the scope of the present invention to include a support

structure such as a patch comprised of two parts in which
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one piece with durable and di sposabl e parts connected

by 5 the hook and | oop nmaterial and no hardware is
woieiswigiean t he surface of the durable part w POTHISE004/005496

exception of a reporting device such as a LED to

al er tdtdoditdle whentt He  Diolegisat RALANELERS S <RRA WA a
of range. Accordingly FIG 77Cis a schematic view

shaiiragl e hpa MELIGRG Ped alar@fvalrk Gand Oc Yd & r Mid1h S@i@iitry is
VELCRO Patch 1724 applied to the skin around the eyes

172btand wohbadn extieromd swidface ofs U 3R iPAkhe scope
1722 containing LED 1720 which is activated by

pr @zesser ianene oy efo Nmith@e( ﬁoguﬁﬁgﬂf‘) stAUSEAd P ised
durabl e part 1722 of VELCRO Patch 1724. . 15 VELCRO

5Patoghhebkt fd P &SEthat MMRNL QBKCAR T dHeI oniﬂ]:ci!s%gle of two
attachnment structure for attaching |enses to sa

VELERO:s Padicd),  diesRisapnefl exfed A YELCRQ Byewsar .pich  th
Ac%brdingly FIG.gﬁg is a schenatﬁb viem1§¥ VELCﬁ%lC ©

Ey ewsabsaVd 0 pag@pid sag ofohhe-duf,aple part s}lzgrzdand the

whi ch houses 20 sensor 1700, power source 1706 an

tf@ﬂ%HEiée%aﬁi088§§§Eniﬂ§“¥ﬂé%eé79% %ﬁd@%%&higg t8e vELCRO

groove 1708 adapted to receive lens 1702 which can

sl ndeet a1 and Re-IRCULSH ﬁEePlrgé\?\g e?orilt7aQ§:' cHe s#iAOVEy way

nmechani sm-of the invention a or any type of

10! eps ti@l@styé@fﬂ%rﬂn%ﬁte%@&g@n afinﬂ%%%g@n, 2@#@&5@1@; part

i s understood that a pernmanent attachnent

1%, S50 TR et RS A 0 0

unggrsgoad thag, the YELORO gy%%ggthél aCGQ%%@Qﬁigﬂwg for

way to conformto the anato

Vaﬁhﬁgﬂs ogn];iasﬁl%ﬁirngfgleviaﬁ%ﬁa?é)e\/iagaslt)f'le ‘disposable part

contains a release liner and adhesive surface which goes
15 in contact with the skin of a human or animal. Another
illustration includes a durable part housing a container
with fluid or chemicals to be applied to the skin and
disposable part which goes in contact with the skin by
means of an adhesive surface or mechanical fasteners such
20 as elastic bands. Yet another illustration includes a
watch attached to a VELCRO material working as the
durable part which contains, for instance, a sensing part
for measuring glucose and a disposable 'part. Preferably -
the VELCRO part containing the hooks work as the durable
25 part and houses pieces other than the VELCRO material

while the Velcro part containing the loops work as the
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descri bed for attaching the lens can be used. The
VELCRO 5 Eyewear can yet have tenples attached to its

weiias/ofisws3 further securing to the face of thePdsaIS2004005496

10

15

20

25

is also understood that any sensor can be used
i i dptisadl et epper ahlich, gie€ssHbey phezaelwetitbice with the
sensors for detecting pulse of a bl ood vessel,

glsBs@asensoeh andthel@Kife like. FIG 79A is a
per spective view show ng anot her exenplary enbodi nent

of -a suppar tappliisat tbe théd@kieompel sen.ceb @ahen vdrke as
structure with a substantially external convex

SWHa G sl Zriltd GRIrbene kadt AespeadETY ®irdd ddiendZERd by
entrance with said support structure 1740 housi ng

SensOMmobldhraind Reahitkeahl CORACES | Biraddfe DB Sdiie on
anot her enbodi nent of a support structure 1748 with a

subsd antifldey FONMEX A1 eSWalrRCEitASQ HeO LQRIRABNI @F a
the anatony of the BTT with structure 1748 being al so

2%&@@&%@ alh ¥e ebomgal£d tEDRICAIERE 6ROMBELY WHen the
the BTT entrance and further housing sensor 1752 and

ell?féfdgq@al ﬁggﬁﬁgﬁé@é‘ a]JeBAoutFlo@- rafgks ﬁcé‘é:@@f'ngly FIG.
sectional diagram of shown in FIG 79A

%@dwga asch{gn%%rlclzé@w' ehw@ng hape krdko 2thWor FIG.

an external convex surface 1757 and a sensor 1758

pr ud t g u he h e 2
e S e, B iRt 87 o e o

SenaQiPeLag e8! OSRAPARS Lieh 14 LBgeoskin 1E8%a8E o

. term nal od vessel 1755. K G
'Sd@raﬁaclrée%tr'tc 128 \@o%\e/a9£iﬁ’55]o£.€]§rl720 which is activated

by iorocessor and driver module (not shown) housed in the
durable part 1722 of VELCRO Patch 1724.

VELCRO Patch of the present invention can further
include attachment ’structure fér attaching lenses to said
VELCRO Patch, here:in referred as VELCRO Eyewear.
Accordingly FIG. 78 is a schematic view of VELCRO Eyewear
1710 comprised of the durablé part 1712 which houses
sensor 1700, power source 1706 and transmitter-processor
module 1704 in addition to groove 1708 adapted to receive
lens 1702 which can glide in- - and be secured at groove
1708. The groove mechanism of the invention allows for
any type of lens to be used and replaced as needed.

However it is understood that a permanent attachment of

the lens 1702 to the VELCRO durable part 1712 can be
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preferred enbodi nent for the support structure
conprised 5 of a boonerang or banana shape patch 1760

woangroises of a thin insulating pol yurethane | agemnsionng605496

housi ng a support structure 1762 whi ch houses sensor

1764eul t brsuppalso Shdewsduden k2 haw Rerexrdi hhebenhl can
hei ght than layer 1766 which makes sensor 1764 to

pr etr wdecand he way Mghesnddnpasd thh i At ONAD face
| ayer 1766. Surface of layer 1766 contains a pressure

seafdti yRa@Cry! ivaadhesi we fepsr ool i N Saled pgtr%lh&?sly

the skin. FIG 81B is a schematic side view of

boaaBe NG hane Nalaehihdb0nal 1ELG 84 ne Qg%n.gT{%QeVELCRO '

di fferent hei ght between structure 176

5 housesesensah 1E64 1and V\ﬂ:érﬁ‘plje7s65 ﬁﬁhgé' V€s side for

- pol yuret hane | ayer 1766. The pre erre
di tfiergbcesbg nephestr r 6 and. 17
SECse f%ggf tbN& > f@ct,éJ §§4l%l% an%: §§ 1% Sa1s0

mm and prefer bet ween

(o] b Fa C lCLl.'LI'l
prehgt bl doa e&w&en&&ﬁggﬁ%}s@%é%th | 5& Pldvg

perspective view of 2 2 refease

Oncbigesansy, areaollfe andeaotebeasedner ks

conprised of 'two pices, erior piece

' n&@Eé@Elr%J e@,?ls]'g?&f El (;Lfo?: L vess%%\ﬁs Hlu %%%ersgensor, and

pi ece 1769 bel ng peel ed 0 exp ode <

1osy££€0fﬂ&g70 The rel ease |iner 1773 can 25 conprise a

15

20

25

single sectlon or have a single or nultiple sllts to
make a S tlon r ner.. SUI abl. e
WO 2005/ 1' ggg oé’fﬁjﬁﬁgigé"e isaGe s OH’éP% f%?"ther

. k .
Accor&%ng to %E §hMI ogyﬁé%?re n%ggﬁﬁlyl rﬁﬁﬁﬁﬁﬁ 1740
1798111%1015%%(3 &TT a£8w1 ffknsortrucnc eplwn.cfc% 176§ubstant1ally

external convex surface 1742 to conform to the anatomy of
the BTT entrance with said support structure 1740 housing
sensor 1744 and velectrical connection. FIG. 79B shows
another embodiment of a support structure 1748 with a
substantially convex outer surface 1750 to conform to
the anatomy of the BTT with structure 1748 being also
substantially elongated to match the geometry of the BTT
entrance and further housing sensor 1752 and electrical
connection 1754.

FIG. 80 is a cross sectional diagram of ‘a bowl shown
in FIG. 79A including a holder 1756 in the shape of a
bowl with an external convex surface 1757 and a sensor

1758 protruding through the surface of the bowl holder
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be renoved first and patch 1760 is then positioned
wth 5 the sensor area aligned with the entrance of

woOheosB13i63 Once the proper final position of tReTpaR®005496

1760 is determ ned, inferior piece liner 1771 is

renoged wend spaticlsehéolk apqilneedid ocide: Ngsgosrtedn &l the
then superior piece liner 1769 can be renpbved and
appkiiadites tde taki BTTO0andoves tharayali 81684 Grdbsdl @755,
81D is a perspective view show ng patch 1760 being

appl i edrt®. t heLskiis ofa UsedhehbfQc WebB extelnabs  another
mar ki ngs on patch 1760 indicating sensor position
1768eapdréd Nemdotiitiehner R HHNG WAt Re 68FA8E cBlprised
the eye. It is understood that thé present invention

5150knal vdese BarkP NSOILAARAN G PHi-bR A780 SUBRFE sed of a

structure in whi ch sai d sensor is located at a ‘
di thenephsheighly pbhglrbbRabas] £,d2MGR% SWARCKL a support
structure conprising the patch.” FIG 82 is a

schepaéterd op7¥bewofc1ey 8WRALs ShAW NG 295 2N AXeMPLALYort
el ectrical arrangenent for support structure

cogpfhét.e@r@flmdiﬁévq%gngsedm%%eﬁedhéigﬁ PR BYENe 1766
with said frame of eyewear 1880 including .

el G ERMRYRELT GonSWit Cf‘76]477éo:1‘gixlo%%%xg%e%cf ' BL1466 BiGher
magnetic rod 1778 in left te e for

10 el 86L ¢ £ |9 tinnkngnt Pg §¥féf”ﬁ§%% Ory When i e l%yer 1766

15

20

25

electrical contact, transmtter and power sourc

oSy S804 L1 el 198300, ShERlLcl R0 cor

188804 d S BalZAOLO g Ll 17740 300 0T EnDR, s

1890 i n right rim onnecte

Whensd heLeMPLLs LabRepRRDCD QL USING, th8so of rFrg. s1n
showing the different height between structure 1762,
which houses sensor 1764 and wire 1765, and adhesive
polyurethane  layer 1766. The preferred height difference
between the structures 1766 and 1762 is 5 mm, ana
preferably between ‘3 and 4 mwmm, and most preferably
between 1 and 3 mm. FIG. 81C is a perspective view of
patch 1760 with a release 1ine£ on the sensor area 1768
and ' a release liner 1773 comprised of two pices, a
superior piece 1769 and an inferior piece 1771. FIG. sic
shows the superior piece 1769 being peeled off to expose
adhesive surface 1770. The release 1liner 1773 can
comprise a single section or have a single or multiple’

slits to make a multiple section release liner. Suitable
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eyewear an el ectrical connection is established

between 5 switch 1774 and magnetic rod 1778 which
wauav@masicsal | y activates the system It is un#eraiSemd005496

that a variety of spring nechanisns can be integrated

I Ntrtelaasbal indod didy usdewsSERSAAS ablREsDEE t Biyer are known

apposition of said sensors to the BTT area. 10 The

presethel Rent ixeroptoNydes anigt Rethobohen®pt WALAI BEplying
fluid intake to achi eve euhydrati on and avoid

debydent Lopoand exer Bydr akban. sIHgoPr esest HhIWent 1988 can
provi des a conti nuous noni nvasi ve core terrperat ure

noBLt @ehBged aRdryheand heat eRPEHAY ULE £BBENESCLILAD with
pre 15 set |levels such as increased tenperature which

5rethectsensbpCreaset Nigale St R ad tﬂetgﬁtbgﬁi&(e B%efu@' BTT.

ingesting fluid the tenperature can be |owered. Brain

t epRecatife profdectanthe hydnatdon,st akis a0y 1760 is
dehydrati on Feads to an increase in the core (braln)

t egReL A&, Thargpidod éﬂlraac%O 9&9@5 danee Wih the eq ana

pr esent i nvention includes an ~ al gorithmfor use in

thgageﬁua%@n ?Elﬁsay%att%@ nagdentary J}?@p%ﬁeﬁxgeﬁsﬁmr'

heat (as illTustrated by the excess norta

%h@@e h??ﬁe:‘.“’ai’%gs) ’ c:é‘:ﬁ‘dbé’ngJg Ir%west o,

Ivities. The 1 nvention %f

104 oH 9@85%_ §9&f{d exer % “fzc?ftﬂn b]g y%g gg@%@é&[&e view

reac degr ees ower t

deﬁe%st%liiz%%??%°%6fhee%ﬁ%2%%éﬁgéégﬁse¥
oyer , t '&@egﬁiﬁ_ ﬂg%f&g h%ﬁ}f‘@k}d ng?{%;r e%tdf‘nfggesensor

eat stroke n ca
acﬁbglgiéﬁsl768 and line 1772 for aligning with the corner

skin

of the eye. It is understood that the present invention

15 includes a sensor arrangement within a support structuré

in which said sensor is located at é different height

than the basic larger support strﬁcture comprising the
patch.

. T .

FIG. 82 is a schematic top view of eyewear showing

20 an exemplary electricél arrangement for support structure

comprised of modified nose pads and frame of eyewear with

said frame of eyewear 1880 including electromagnetic

switch 1774 in left lens rim 1776 and magnetic rod 1778

in left temple 1882 for electrically turning the.system

25 on when in electrical contact, transmitter and power

source module 1884 in nose bridge 1886 is electrically
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such as cycling, the invention showed that ingestion
wth 5 fluid containing carbohydrates and m neral s

woleow/oiste8 ade nane Power Ade of the Coca-Col a €ompazpy/005496

5

10

15

20

25

can keep peak performance with ingestion of 6 to 8
ousoaserhed brewirenpésat inelahs the BT7Tér eackestf8. 3774,
degrees Fahrenheit and performance is maintained with

i ngedt iortewer y189¢ 0i2 IidhuurBend\ vaimi afgw20f connected to
algorithnms for use in the situation of athletes at

ri skdoleovesheat ihgn cam hempleat edebagefled 0OBoth@sing the
principle of the invention. Special size containers

f oeyblvead an whtkerrdéaal beoused: byn ansatlhkebeishb bstween
aware of the fluid intake needed during a 15

tenperature (hypotherm a) to nourishment
(maknivatés offe i syeiager Int i@nciide r8REh8X A2 PELVOaRiERP of
be created, with the tenperature |evel indicating
makpuligt inechanibrfsirddiebe2GidtRd-aabingnwbal £09dtt Qolding
i ngest to maintain adequate tenperature. It is

f uehbegeHBees sSt@Obdthalr fRedsicaBnber dgvel 0RRE-PASES the
on body tenperature to achieve optimal nutritiona

vabue ardédgesh and frozen, or processed foods. It is

yet understood that tenperature changes indicating 25

ovul at i pRe Caprbgeised;asear (o hod  Lo; gLeat g f apds,ddhat £or
215 WD 2005/ 015163 PCT/ US2004/ 005496 | ncr ease

fepptimiyidy #xant ifidang Wﬁﬁ%&ﬁﬁ%@ea%h595§§tiéﬂc£$ﬁg§goid

ovulation. The present invention also provides ne
andengi@vacsn f amaevakiahiagadifl. sueh as$,eakati Cinvention

restriction
provides a continuous noninvasive core temperature
monitoring, and when the temperaturé reaches certain pre-
set levels such as increased temperature which reflects
increased heat stored in the body, then by ingesting
fluid the temperature can be lowered: Brain temperature
reflects éhe hydration status and dehydration leads to an
increase in the core (brain) temperature. Thé method in
accordance with the préseﬁt invention includes an
algorithm for wuse in the situation of dehydrated;
sedentary péople expdsed to heat (as illust;ated by the
excess wortality during heat waves), and people during
physical activities. The invention showed that ingestion

of 4 ounces of water every hour after body temperature

reaches 100.4 degrees F will lower the body temperature
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5 in which the tenperature indicates the netabolism

and therefore a | ower basal tenperature indicates
woedusmesiic3 net abol i sm and net abol i ¢ wast e pr oduCs/US2004/005496

including nonitoring carbohydrate intake and

metabslsi. smdefirees pFes@dt wiillerkiepn takS BopkOVtied@erature at

met hods for monitoring 10 hypoglycem a in diabetes in

whiloWekonkan nge f defrecbePpPehat UpLetsntind et Aanekbrd of
hypogl ycem c event. The invention also provides

metkads stebkdet gat icagepENeRdI¥tekNhiar GithaR+aRd sctivities
cardi ac events which are associated with a particular

| neueRsasi By¢BIMEr alnd envARY i 6NN MUCh nlRckSon with
associated with a change in tenperature can bé

5 pr educt edonpsiglpcépebdnydraeeRr %ﬁenhlheiﬁsﬂé' QB §r0Mrage
pregnancy di sorders coupled to hypotherma t

hy pent helgeantis hgadchd auRBa-dhes PEEREALY) n\égﬂt 'kpélap peak
provides a variety of other 20 benefits.

exgapt@riakenedits iiAgkddeon 1.osN0AI ttB“éWgouP{BEE' Rln the

Sclerosis since increase in brain terrper ature can

| eagmpOr¥OLELNLNT ok G CANMidONgo ai‘ddégfé’éé e¢bh¥Enheit

nmeasure can be taken when the present invention

| dgAll bl BRodtld NE! RASALL ndSTRRIALULR S FUENBSPY1 20, -
drinking cold liquids at the appropri

ocoaiag, ATLoe"b S sonR oLy Brc s i
di fFepentescbeivesind efd cﬁ/[laqchre'agtﬂh BT & ? 'Qge%é‘ég Based

pat hol ogi cal central nervous syste con
oo Bt i U T
containers for fluid or water can be used by an athlete
who 1is aware of the fluid intake needed during a
15 competition.

A method and algorithm to couple temperature
(hypothermia) to nourishment (malnutrition) in elderly
and in anorexia nervosa can be created, with the
temperature level indicating malnutrition and further

20 indicating what food to ingeét to maintain adequate
temperature. It is further understood that foods can be
developed based on body temperature to achieve optimal
nutritional value - fresh and frozen, or procegssed foods.

|

It is yet understood that temperature changes indicating

25 ovulation can be used as a method to create foods that
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5 excess use of lunbar tap in people w thout the

infection, and 4. Young babies cannot regulate their
woaadns/oisesperature in the sane way that adul tsPdo/uazm®4/005496

can easily becone too hot. Sudden Infant Death

SynidicareeseS| BSjtilStynDbe CoaBR i Rabvast Wngob@verrticles

becone overheated. By 10 nonitoring babies'

t enpereabgeect-Batpteesent i nvention can alert parents

in case the baby's tenperature increases. A receiver

recei vi mgesi ghgderfy OMnkBaE S6AS U1Ky SHeBYiQbst Nethods and
present invention can be external or inplantable.

WieniikebaFoablerainskdagt beebody chhe o 6CLiMa: Gkt ction
15 powered by magnetic 1 nduction externally or

sbatitner §@sch I eaBargefh%karnalingi cERes 8GRl VRELLESEI MES and
the signal froma tenperature sensor, glucose sensor

or thikeekbke Andolelr ansddit scblifeSdnal s 1595 Lukd Neleauces
di splay. Any transmitter of the present Invention can

be ne2@pbnt 841 atgd W £ Bldigtoot §, o @Pqughécts including

transm ssion, and the |ike. The signa romthe

tr%ﬁ%‘ﬁtbiﬁ@ﬁgth%Qrﬁéﬂy@Pat&?piH%% by.ARY Rlugh8Pitn. The

enabl ed device such as cel phones, electronic

2;%@@5%@5 S,inGRERYLET Saals%ngpf&%.déskemetﬁéeg \S@Bgog@cﬁﬁtﬂ%ring

phone can be nodified to receive

10\% l@l?@'ogﬁ.i}eéﬂ@at rﬂp_sncilfaffé'te Q_Q{i tV\;'HI]CI n tl'?)%erriﬁ%ei é?; the

decript the signal and display the val ue.

VO 2082193 163; PCL/ ?%93%&9956 2? %g)géﬁgpggﬁéﬁ@?r@%\!? The

an auto dial to cal oct or éver

i's il?lg%Egimjl t ai.'L So g ?@8@?&%9 d mtegfléd% h €orS id%%%'ctfiﬁg mp{ﬁtlrenronary

cel one or a gha I rect romthe tran

of ih@grét’?@l?rénétcra%lérce e%gﬂtgewltl:[&psa@et ta(:“sdsociated with a

particular increase in temperature. Any condition which

15 1is associated with a change in temperature can be

predicted and detected by the present invention from

pregnancy disorders cqupled to hypothermia to
hyperthermia in head trauma.

The present invention provides a variety of other

20 benefits. Other exemplary benefits include: 1. monitoring

Multiple Sclerosis since increase in brain temperature

can lead to worsening of the condition, and a corrective

measure can be taken when the present invention

identifies such increase in temperature, such as by;

25 drinking cold liquids at the appropriate time or cooling

off the brain as previously described, 2. significant
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5 to a conputer connected to the internet for further
transm ssion over a distributed conputer network. The

wonrb@ro1scs used facial skin tenperature as dePeETHISE4/005496

S

means for nonitoring body tenperature. As seen in

Fi gsffétement 1Betveapedatur endf tigwhtskbnTOoRadnheiddicmte a
10 varies significantly fromarea to area and i s not

r eprebehtatcale otethealor actkosper atdiicten N S6kEHLH i, 3.
facial skin tenperature does not deliver thernma
enéegyctimg a $habtesddshbonin Anyedlpyise nmebhodetihabree
uses facial skin tenperature to activate another

dediiagnosid SopDhicnahgt enPeicat Wrthephatine 1B0dhaM thud0bvoid
provide a precise nor accurate response. In addition

f aekabsskhge dierﬂﬂ@db&trut@.deﬁSp@@%lé epi@sfit e infection,
thermal status of the body and has a poor correlation

W thdcore andoliqi Nbabeaper abuher TheRNkYeSKidtheir body
surface of the body which is 20 in direct and

undegbetdad- AMMihieC ahneNwil t Phd SdHE dh g RAdY chs Eﬁglly
speci al i zed area of special geonetry located at the

enbeasRe ebot MRLBTEudtRY: tOMeLAINR ISeRSIbndeVEfss) is
pl aced on or adjacent to the BTT entrance can neasure

COmBré €MRRARBLUN £n | BaBiBECGHRE AR AGRULALS SR MR, By
It is understood that any sensor including a

10 COhBh #Bt {£ 1SddGdeer @Bkt Ehé' ?Elb_geﬁﬁ Y$hbne #38 can

15

20

25

WO 2005/ 015163 PCT/ US2004/ 005496 orinmetric
t hgimﬁ&&aﬁnb@agé%@%ﬂg) %C@gmﬁgrétp@re Sf J}e%%es

the entrance of the BTT area, "and are wthin t

scope of {-B€ei-Aentdan W é'g;r%.rlr | 10 Otﬁglesensor system

previously descri bed autorate
of the present invention can be external or implantable.

When implantable insidé the body the receiver can be
powered by magnetic induction externally or batteries
recharged externally. The receiver receives the signal
from a temperature sensor, glucose sensor, or the like
and retransmits the signals for further display.

Any transmitter of the present invention can be
integrated with Bluetooth, GRPS data transmission, and
the like. The signal from the transmitter then can be
captured by any Bluetooth enabled device such as cell
phones, electronic organizers, computers, and the 1like.
Software of the cell phone can be modified to receive the
bcoded signal from a transmitter. Algorithm in the

receiver will decript the signal and display the value. A
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5 climate control system an exenplary enbodi nent w ||

be described in nore detail. Al though this exenplary
wonrefsmises enbodi nent will be described for cl POBUS2004/005496

control in the cabin of a transportation vehicle

(e.qgll mdwrpe idan shawveleast aatot Mak1lt he refiiods devtee for

and system 10 can apply to any confined environnent

suckaaplbombenwdigverpliac enottechot £ 90hdangdtdbe thke the

in which the tenperature inside the confined

ensiigoaieftroms aadjalslt gghorkasedl ONstfRal eAReLt Yy €Fdbm the

the BTT for achieving thermal confort for the subject

I ngirdesthibet eonbf neteerviphoBieRtrudbutbechaMer aldh@nitted
nmeasurenent at the BTT represents the thermal confort

Sof tbheabagynpulteyestog@édtdd b¥ot hene PrieseRhet NVEM | Glrther
showed that the thernmal confort of the body is

r edwarsnassidie dvarper atibe eiwirdde ekNGLERSAS, oOf
decreases refl ected by a change in brain tenperature

20 at theeBidrictherdval e¢eehortaeiaf hymdD hePG ESure as

reflected by the skin tenperature at the BTT, with

hi gbeecskid méiPperat Whshalortihg BER QRELALLPYrE, hﬂﬁ seen
body sensation while a | ower Skin fenperature at the.

BTIngengsat @8 andcakd Q@Q%e:?@ﬂ% | OR. chd OLPT oL Othe face
achi eve thermal confort 25 for the occupants o? a

10cakhpibbe syptamahetibe epygntiqly mmpages.cabip
thern%l coﬁ%%%i fron1?he tenperature si%%%ﬁ %%g ol not

2005404 5063 RGE US20044Q05496. gengsatediat the BLlgition

The present invention preferably uses a particular

spestahi zZ8di A e@mbBridfierd a88es ARG NQL1 1 L He \éﬂglﬂﬁa{ Afergy
to manage the cabin tenperature and cabin therna
comhord . sEhB10" 638M ohNVelly) OReSYSL €. PT GECLER! Yhat uses
facial skin temperature to activate another device or
15 monitor temperature of the body will not provide a
precise nor accurate response. In addition facial skin
temperatu‘re does not represent the thermal status of the
body and has a poor correlation with core and brain
Cemperature. The only skin surface of the body which is
20 in direct and undisturbed communication with inside tile
body is the specialized area of special geometry located
at the entrancé of the BTT. Any temperature‘ sensing
device placed on or adjacent to the BTT entrance can
measure core temperature in a precise and accurate

25 manner. It is understood that any sensor including a

colorimetric sticker such as with 1liquid crystal
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5 nonitors tenperature in |l ess than the whol e face

whi ch causes an optiml control of the heating and
woaalsimgienf the cabin to achieve thernmal conf 8Cct/uso04/005496

the occupant of the cabin. Since thermal confort is

r efléotédetid hehdrmiuetel@ tcamparatudsl aghdispisaged hén the

climate cabin based on the tenperature of the BTT

Wi skipr avi dbeachhesnmed | yf anfEUT alilea , eRvidr apgernt thoh the

t he occupant of the cabin. The BTT tenperature is

setk'coperofotig aldvengibhe HVAC (heater-air

condi tioner) and other parts of the vehicle 15

previ ousdy penérONefl SbIChhdSp @At Sis16AIRAIS1 bR allR8mated

i ke, which are adjusted to nmaintain the occupant's
5therimht&eneat6D bisBewONEAr bRBKEISHAL Bmbddliment will be

particular, articles in contact or adjacent to the

bodysarepatsediho mawbonwekeah |y heERY¥EgRr 8RPLY R&dkplary

to the occupant's body 20 based on the BTT signal. Tg

f uptbesriapr omoddigiai!  8a0f ode, tHRR-SYBLEM kBE! ULESmate

a tenperature sensor in the cabin for detecting cabin

teapREALLUT €n ABEOIEbAA! bt Bl GrarBPoshavscAN EX 8PPl g
automated climate control system “which includes BT

t epRef at Ur 8sSERELPS-SRY I G&t189% Tinéa, CABLRAEL and system
measurenments (e.g., eyewear) and 1895 for non- conta%t

10 "eagHr Qgﬁf‘%sté eal%v-s’ cbif Il ed Aot echeny £0bn 220, work
2005/ 015163 PCT/ US2004/ 005496 nonitoring tenperature

at ;186 BT, CcQateol dsyhce 1896 cadapi b tO0in  yhj B, the
au?onatlcally adjust articles 1898 in the cabin i% 0 -

f OF hSEPW NG O{pgledd VeRd ngoﬂf%e@agﬁgiﬂghﬁ%& i ggé!‘j usted
generated by BTT sensing device 1894, a cabin

based on the temperature at the BTT for achieving thermal
comfort for ti'le subject inside the confined environment.

15 The temperature measurement «at the BTT represents
the thermal comfort of the Eody. Investigation by the
present invent;ion‘ showed that the thermal g:omfort of the
body is reduced as the temperature of the body increases
or decreases reflected by a change in bfain temperature

20 at the BTT. Thermal comfort of a human being is reflected
by the skin temperature at the BTT, with higher skin
temperature at the BTT generating a hot body sensation
while a lower skin temperature at the BTT generates a
cold body sensation. In order to achieve thermal comfort

25 for the occupants of a cabin the system of the invention

manages cabin thermal comfort from the temperature signal
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5 tenperature sensor 1902 to detect the tenperature in
the cabin 1900, and an article 1898 inside the cabin

wadegstoasiic3t o renmove heat when the signal from BTT/US2004/005496

sensor 1894 indicates high tenperature or to deliver
hegenafiene¢ het BTTe sBTSor Th894riesdheaties,ch@Won preferably
tenperature. Although for 10 illustration purposes a

vehiseke asgatrtiichilalpe speetlabzaa awdd | £h eth®r face, and not

renovi ng/ delivering heat, it is understood that other

ar thel ebosachaas EVAansgs peie &G iTiGhpMeehre 8RE cabin
ot her articles previously nentioned can be used. As

soaheasal heomebicl eThe piasdiad, idneGahi 8@RH0HrL2A2a01y
15 detects the cabin tenperature and adjusts the

5ar mbal eord 888mperat €r®Vving 18ks dehibuerdiig heate based QRich
02

the tenperature signal fromthe cabin sensor 19

Nextueés Shnubtamnedusoitidl NBASUEENBOL: Dig CARE Ncooling of
tenperature by sensor 1902, the output of BTT sensor

188Hei sabefl bt @ch@etonth@ImAEVESREFRIGMLLD oocupant of
activates article 1898 to renove or deliver heat = 7
basrd @bide signal fromthe BTT sensor 1894. I|f the
BTT sensor 1894 indicates HGH (>98.8F) then article

1898 widindeempvierReal ,comrkl LOW-59Z:8F) 4 i
detected by BTT sensor 1892 t hen gFticIe 25 f§9§hﬁl¥maln

10 detéedrieate LA QEEEEg T @nAC hci:fﬂ@at(‘eabicgbﬁﬂer@edl n_ the

15

20

25

confort. *An exenpl ary enbodi nent for cooling 1ncludes

2242 2005/015463 Phd/ Up2004/0)93496, . cantr 0':-]\ rre@ﬂ?rnrtﬁlly
0] e

1896 connected to an air-conditioning contr. Sys

f otommnaginG e, AMRLCOle£00lnaI boBEbhg:. 8NAAl Capin

and blown in a proportional manner according to theé

L eRRET FYY Ccb@yEta AUPUL DY RTIT £38NS0Un B3 O the  mvac
(heater-air conditioner) and other parts of the vehicle
previously mentioned such as seats, carpets, and the
like, which are adjusted to maintain the occupant’s
thermal sensation in a comfortable state. In particular,
articles in contact or adjacent to the body are used to
automatically remove or apply heat to the occupant’s body
based on the BTT signal. To further improve thermal
comfort, the system includes a temperature sensor in the
cabin for detecting cabin temperature. Accordingly, FIG.
83 shows an exemplary automated climate control system
which includes BTT temperature sensing device 1894 for

contact measurements (e.g., eyewear) and 1895 for non-

contact measurements (e.g., infrared detector) for
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5 heating exenplarily the control device 1896 can be
connected to a control system 1906 which gradually
wadjposansicheat delivery by an el ectrical |l y- based#Cvaisemhe05496
seat 1898 according to the output |evel by BTT sensor
189¥niConingl tdepecertdBO6ats tada@Er t @oker® Ngeelt« algos
10 and not to adjust article 1898 when tenperature at
t hadaBtddi scaM t2hitom@7i & 18Nd298u8t. HHica sheig®d in  the
confort can vary from person to person, the system
caeabenadapbedorf aembennyi 89 @b18eEiey i REaheBised on the
according to specific tenperature thresholds in

aceagfanceyaddratieie WecHPANtscshalhg Ngbyidiah gBgeds cabin
and not necessarily in accordance to defaults set at

597 tbhpangt: @8 8fenddr 11D o2NAQY ULt RAL Ry ?@?’Qtﬁf‘é' PR the
of skin sensors placed in other parts of body can

becused LP0CPNLLACAHL Ofrtd d1 BlgbeSaReaiel894. ca!ot_Ln' édapted
yet understood that the rate of change in the skin

t egperadngve canabe \aeeouted fighaandefRf BRAYO sensor 1894
m crocontroller which is adaptéd to adjust articles

bagsgdi cffes hagge t\éﬁﬁéﬁ&ﬁb 0f - Skipn é&%‘é&’atﬂgaec a&l'hér{]ethe
BTT site, wth for 1nstance a sudden cooling of

bogyrokeaBEe 1l8BaN Qa9 Se8s e@éwg%@ﬁgégé%écoo?_though for

correspondi ng decrease in 25 the unt
10 bei NG gener AL SRVEN oS hKH;IRg an1al
condi ti oner sygkt)% i's al so un rst 0od 't hat uSZefZ o &

20054 Pdp16 %o?mf%qgé// QQ)’?{L\%SJ: 1%1--'-%@&9 Si '1 dfél ' ﬁgaer? tood

i ncl ude contact devicé eyeme

t henpr esend ¢ '%@l‘e@ngucﬂogs Cﬁﬁ@aca 2 ' C& %egﬁlgﬁawheel

infrared devices of the present i nveértidn)

'r@zg&ngtfqgrgartggires:rhﬁfémlscﬁ?sjlyﬁmetr&q_oned can be used. As

soon as the vehicle is started, the cabin sensor 1902
15 detects the cabin temperature and adjusts the article
1898 for re?noving or delivering heat based on the
temperature signal from the cabin sensor 1902. Next or
simultaneous with measurement of cabin temperature by
sensor 1902, the output of BTT sensor 1894 is fed into
20 control device 1896 which activates article 1898 to
remove or deliver heat based on the signal from the BTT
sensor 1894. If the BTT sensor 1894 indicates HIGH
(>98.8°F) then article 1898 will remove heat, and if LOW
(<97.5°F) 1s detected by BTT sensor 1894 then article
25 1898 will deliver heat, in order to achieve cabin thermal

comfort. An exemplary embodiment for cooling includes
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5 present invention), and the |ike. Yet another
enbodi nent according to the present invention

wonelswdeis3a support structure containing a SeRSDUSEM4/005496

measur e biol ogi cal paraneters connected to a nasa

st coptfol dnéats ng sHer wayanebtbgmaas sach @S -Hdnditioning
Breathe Right (comercially available under the trade
nawenBreat beft gt joanthrizeiindi kaki RGoaht By Passages Bling
ani mal s (commercial l'y avail abl e under the trade name

Fl gengrafx@nmanylan idi kabebpdasfbnsl Mbhe¥ebecording to
described in U S. Patent Nos. 5,533,503 and

5, 88, &khpekatuptesRile1150h Nt LN BPEOLBALSE €S go4. For
airway dilators into patches for "biol ogica

5 NDREA IR exddi IRRESONt th@ve&ﬂ@fblca'ae%lc@n 1%9&‘99&&‘%6 be

part of an airway dilator. The airway dilators can
ancexheMsdoN E$ec@h§§8Dt_é§%%gﬁ'(ﬁboéTh%hiEgUpékggually
of a patch neasuring biological paraneters and 20 an

al §aghhdad Oheh® GRNVQBE§NLANG, beneticia 1f%'/—r]:5‘aeseqpt Pehicle
are useful in the same activities. Nasal alrway 3

di bador ssoar e 2enalihsi ab qﬂﬁén&uéﬁ@@piggfllByaEﬁh?tééhsor
activities, or when suffering froma cold o

respbd at epyci-8f eghions 1354 EFe RALER0f & he, pr 'glsegéutral

invention is used during 25 sleeping, nonitorin

10 t egper abur @ changes i-athletiges Rk Vi

15

20

25

™
nonitoring fever during resplratory Zi%%%ﬁragﬂge at the
2001 015103 RET/ bP2004/ 0PAIS. o a0 eCL NS  BOLTL NASTleore

airway dilators and the patc t he presen
TR USRS i S TR 0RO Bul e
nasgl DERSSind he PN QL BLT Locat gd Losthe guperior, ..
temperature thresholds in accordance with the occupant’s
individual needs, and not necessarily in accordance to
defaults set at 97.5°F and 98.8°F. It is understood that
a combination of skin sensors placed in other parts of
the body can be used in conjunction with BTT sensor 1894.
It is yet understood that the rate of change in the skin
temperature can be accounted for and fed into
microcontroller which is adapted to adjust articles based
on a large variation of skin temperature at the BTT site,
with for instance a sudden cooling of the body of more
than 0.6 degrees generating a corresponding decrease in

the amount of cool air being generated or even shutting

off an air conditioner system. It is also understood that
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5 aspect of the nasal bone and the air dilator
preferably in the inferior aspect of the nasal bone.

woheosmasiaB ai rway dil ator extension of the paPCi/uso04/005496

the present invention is referred to herein as

Bi 8WDnistoeiby| d¢wices BMAludAceondhegl FevildeG (84 .i,Spatches
front perspective view 10 of a preferred enbodi nent
shewidng egepeasonotO0thear pAgsént BMhIS0E oGl UGioRY cBntact
support structure conprised of a patch 109 connected
bydeotnesti ngs ay.m 190dctorad r didakes nasal @ld i Ppresent
1909 with said BVMD placed on the nose 1911 wth patch
109noent abmi Nothdwtipatiadingeselyl, aRer1oneenbabdh Ngr the
an active sensor 102 positioned on the skin at the

Sengrebehbeidvimiglonyn bhe wmperiipart of the nose 1911

and air dilator nasal strip 1909 positioned on the

skin ofet _h%ﬂdt\l\t%ﬁr pakbo@fmdie RREBrd9dd fo USels 100esent
The enbodi nent of the BMD 1908 shown ih FIG 84

proni-egsi 20 timnsickt i B depbse: 10é1nr1£bft%§%i8i§%tg§ﬂiﬁ§ a

106, AD converter 107 and sensing device

copagsbLd thy mdd=eXkbi Aidggkhl Ll hRcRPNe.SAULEEg1Q] 4

housed in patch 109. Al though a connecting armis

shauBait disrindenst ogthadhad the BYD cap hgmde agcy  as

one piece in which the upper 25 paft houses the sensor

10 angr- &k £ G4l tﬂj)éhend(éc!iﬁne%&fal@g they; lawer @%&’&Ct 2k tP8age

15

20

25

nose includes a spring |oaded strip 4

3Qﬁ%&@%@%tﬁ@ﬂéﬁ?)ooéﬁé)o%% dit%tggir:; %Pﬁ%ﬂé%&ég‘@%& of

ilator. The present invention oses a

S!é@»ﬂi&éﬂ&"“&:dﬁ%%%ifﬁ bial;agisal é‘éxam%:th%rst\é%.ﬁ!ee name

di  ati ng nasal ail rways. Another -enbodi rent i ncludes a

pl#i[aﬂi.‘)ty ﬁzenﬁjltaﬁ‘y air dilator nasal strips were described
in U.S. Patent Nos. 5,533,503 and 5,913,873. The present.
invention incorporates airway dilators into patches for
biological monitoring. The present invention can be an
integral part 5f an airway dilator. The airway dilators
can be an extension of the present in;rention. The
coupling of a patch measuring biological paramet‘ers and
an air dilator is convenient and beneficial since both
are useful in the same activities. Nasal airway dilators
are beneficial ‘during sleeping, in athletic activities,
or when suffering from a cold or respiratory infections
and the patch of the present invention is used during

sleeping, monitoring temperature changes in athletic

activities, and monitoring fever during respiratory
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5 shown in FIGS. 85A to 85D. Accordingly, FIG 85A is

a schematic view of a kit 1910 contai ni ng an adhesi ve
woaps/014932 and a free sensor 1914 attached toPaTWiS2@®4/005496

1916. The free sensor 1914 is unattached to a support

st Luctut oand Byttemada LUSLi BadHl SENSUrd Sarl efied ablych of
pl aced in contact 10 with the adhesive 1912 in order

f ocheh@reeasor 1494t {¢n bese S@EUBEHE O/d hen SKi® BYck
adhesi ve surface of adhesive 1912. Another enbodi men

shgebukd E&CGh85E&indidasHtd Hile k3h8eq0BLALALNGKEn over
support structure 1920 such as a patch, clip, eyewear

(etde, ne¥LU| BSERS, thenghasaess ﬁ@ﬁgi&%te%nq féhéafsﬁgéérmr
gl asses) and the like, and receiver 1922 ustra

5asasgp¥et chr but ahsglcsbhe pgﬁaethél &GLr Ql@.'lgtor referably
organizer, and the |ike can be used as a receliver and

bekAg Rt 19kt her k'ats%aeg{:t J918nean, al.so Bgﬁlge aI‘he nasal

magnet 1923 in its structure which acts as

asa 20wRy e\WiQds by C@&%ﬁl‘s@%ﬁ I kpeU i 0ge té}%gzgkésent

1918 can include only a patch with e magnet

adj acent 1 4,0 1§a'fi:‘f%%%a 1@@211 ;.[Q?nw%.tChB %\é%xltor Dilator

preferably has a slanted sur Face for Vi éw ng

Gy, gt i 6] B LT i
10 atorap ﬁ?gkgrf nng: E@C 8@15&9 tﬁgz%clér;tsl owéarlng a

by | ookT ng domn a out urn

20]9156()&@%@3 H§?1§043/ Oggﬁaé rt hg@gu% h&reusfe:::ﬁg%gis Rf a

t he tenperature yed on

85C KLt
13%%@ ontalﬁﬁﬁgﬁgggérgym %F%%&%ﬁgétrﬁ iggguggnalﬁ éllator
reﬁ%a\’frséﬁi”& 155&3&,{91116951 é gMﬂB (iaced on the nose 1911

with patch 109 containing indicator 1lines 111 and
15 containing an active sensor 102 positioned on the skin at
the end of the tunnel on the upper part of the nose 1911
and air dilator nasal strip 1909 positioned on the skin
of the lower part of the ‘nose 1911 of user 100. The
embodiment of the BMD 1908 shown in FIG. 84 provides
20 transmitting device 104, processing device 106, AD
converter 107 and sensing device 102 connected by
flexible circuit 110 to power source 108 housed in patch’
109. Althéugh a connecting arm is shown it is understood
that the BMD can be made as one piece in which the upper
25 part houses the sensor and circuitry and the part on the

lower aspect of the nose includes a spring loaded strip
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5 Anot her enbodi nent includes shoes with tenperature
sensor for detecting cold and with a radio transmtter

woaoostnsmwsmit the signal to a receiver (e.g., YArais04/005496

5

The signal fromthe shoe in conjunction with the

si goaladt oas theaTenpAhent allddwy BTTher gvkdest @ invention
combi nation of 10 preventive device agaihst both
frastbibeeand hyprodessi 8imul tahSolNdeSiteRd ik @ 1 Bgical
support structure such as a patch may house vapors
angavhrecéhe @ulier asuatase Qfsat he Raleh is scratched
nment hol ated vapors can be released t0 hel p soothe

and' r el Ayendiasaloeangest i ofh - MHgh ga Ky of kit
conveni ent when nonitoring fé%erézmﬁthn?ﬁgm%atgh.Olt TS

i ssabe@ YRderis0otkdhat o skesl, %ceeagﬁglgﬁnﬂe._ Rsaced o

on top of a sensor to increase therm onductivity

as sWBkha 88c aePtd¥era W%i@r@énﬂmi@ggt Qn iagﬁtéﬁg?g tape

heat transfer to a sensor. 20 It Is undérstoo

any oeb eghfoghepial e 8&NS0r914 thRLIBELCELT 5%?9{339516. The
acousti c sensor, pl1 ezoel ectric sensor, Optl ca

SersoL, &b Ny ke 6A0:DE-ALRPOLILL Y ANE SHBPALL ana
structure for neasuring biological pardmeters In _
acgprdange wit Bt hepriaci ple: rggfeLle%ﬂ;\é?Qctzéc?ninl Lohfact

25 understood that sensors using anper ric,

10 POl eph i ppBt I

15

20

25

ok OB A SO TR ey AR ooy 200: % e
pocescerlo Syl eUE 00, LUE LRSS qbEr Rt pbtasy.
D 9099, SRAMATHLE Sl A8 S0, AECLSORcA0BLs o e
1918 containing a support structure 1920 such as aApatch,
clip, eyewear (e.g., eyeglasses, sunglasses, goggles, and
safety glasses) and the 1like, and receiver 1922
illustrated as a watch, but also cell phone, electronic
organizer, and the like can be used as a receiver and
being part of the kit. Kit 1918 can also house a magnet
1923 in its structure which acts as a switch, as
previously descr(ibed. It is understood that kit 1918 can
include only a patch with the magnet 1923 adjacent to
said patch 1922. The watch 1922 preferably has a slanted
surface for better viewing during athletic activities
such as during cycling with the field of wview of the

watch 1926 directed at an angle toward the face of the

cyclist, so just by looking down and without turning the
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5 such as changes in ionic conductance, enthalpy, and
mass as well as inmunobioi nteractions and the |ike.

wOR0s®151630 under st ood that new materi al s andPCT/US2004/005496

thermally conductive 1liquid crystal polyners that

pr d¢adether ssponsani see athor dafiser 4t reeMREA! WiBptaled on
be used in the invention 10 and positioned at the BTT

Si tee Taéchorlégei.ng descHt | ebsiahd he Gensidesed. gsc
as illustrative only of the principles of the

‘i nvenludes a Stjrmammo@uaiﬁmﬂ%f% 10N AN&VENJAYEE 1928
|

Wil readily occur to those s ed inthe art, it is

notndesi retkiverl5oBbmilltderdvnenli gnyh Pt he exact
construction and operation shown and descri bed, and,

S accor dimghtheral émbsdlinteatt! eindiddscalions gngdy, temperature

equi valents may be resorted to, falling wthi

scopes@af fdre dert\é@ﬂtihgn002£7a1y@vgp§15/ao%%§q§ transmitter to
PCT/ US2004/ 005496 CLAIMS | CLAIM 1. etector
COBPahSHiNY: thel adigiallON:ENQr O¥esELRIVI NG | 'TOb%Jag:%) . The
receiving radiation energy fromthe skin“at a brarn _
tusnghal Sadnd O dnGludinguacbulge,f ok g}?Qt Qf%tgljlg'_g from
the skin at the brain tunnel and sai d probe having a

setisdr fe@ipag@p¥erti ng e pradi ﬁH)\Qﬂieesneragy cion ndlion  of

el ectrical signal. 2. The detector according T0 claim

10 1, pwhengiiResabdi c8r ohei ddchiudes rasysiem foy hfy%% %iezr.lrcrlia.

15

20

25

infrared radiation.
It is understood that the support structure such as

a patch may house vapors and when the outer surface of
the patch is scratched mentholated vapors can be released
to help soothe and relieve nasal congestion, which can be
convenient when monitoring fevers with the patch.

It is also understood that steel or cooper can be
placed on top of a sensor to increase thermél
conductivity as well as any other conventional means to
increase heat transfer to a sensor.

It is understood that any électrochemical sensor;
thermoelectric sensor, acoustic sensor, piezoelectric
sensor, optical sensor, and the like can be supported by
the support structure for measuring biological parameters
in accordance with the principles of the invention. It is
understood that sensors using amperometric,.

potentiometric, conductometric, gravimetric,
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3. The detector according to claim2, wherein said

system for focusing infrared radiation includes a
woOems/018163 The det ect or system accordi ng to cl aPaT/AiS2004/005496

wherein said systemincludes a filter for filtering

Ci nfrRedinetidicat i opd  Sludihes dbelte (lyat AGCOIGHA 0RO €418d Mban
1, wherein said probe incl.udes a processor. 6. The

debect0$e®ccnwdmhg t appdmtasd, osheerkn §§§éhtﬁ%pcgg§orthe
cal cul ates at | east one of tenperature and

coneestratémn 0bfsubdbangesain bhegfletdrs The rdet eql or 4140
according to claiml1l, wherein said probe includes a

di splaysided cehat. ofher debefs O oaC eAIHRg 1 hg Qa%hrﬂél' used
wherein said probe includes a.transmtter.

> detech Ofis aCRAGEANGid O Sh NBhauM8hebN 8AtHaipy,  and mass
transnmitter transmts a signal by at [east one of 4

W ael @sElL ofs WiinfrRthobh aNEAE+d & onsl QnaThe 06t g6t ogt is also
according to claim1, wherein said probe inclu

Cc omndetd tdvd Otldat enewe ndig1Eory At tlll ﬂnec8£ uctive
processing, transmtting and displaying t e signar.

111idhiel defreetan apedybAg t9 4 a?%éuc)é\’hegel ge%gcgn% in

probe includes an anbi ent tenperature sensor

2000 AHbHe3 RGT/ LEd00AQQ496, 1]ge Eggddq_'hecé invention
according to claim1l, wherein sald sensor UdesH
10 | easd Ret@bnadnQn-CNRAGt site.

The foregoing description should be considered as
illustrative only of the principles of the invention.
Since numerous modifications and changes will readily
occur to those skilled in the art, it is not desired to

15 1limit the invention to . the exact construction and
operation shown and described, and, accordingly, all

suitable modifications and equivalents may be resorted

to, falling within the scope of the invention.
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sensor and a contact sensor. 13. The detector

according to claim 12, wherein said sensor includes
wanoisrfismsed sensor.. 14. The detector accordi RGTHUS2004/005496

claim 13, wherein said infrared sensor includes a

thernopile. 15. The detecta@Lrassording to claim1l

wherein said sensor includes at |east one of a

t hér @i.8Tr, thernopile, RTD, sem conductor, surface

mounted - sensor, platinumwre,-conductive pol yners,

opti &. fi Bedetéttuor exupiatisiagsor, thernoelectric

sensor and heat flux sensor. 16. The detector

accor di ngat padlat 1Bl 2newher ebBe SRl O ol NELUEAES: By

sensor ar ragiafion Eierdet €ebar tRe COEd] NG LopchahMdbnel

wherein saafld SefisOrinmiluayngngl bgRse &P CoARLOEESS Hhe

adapt ed tekihdentide/ bBEnSERRNEL idhd NG i3ERSBhe BhERMng a

with a hikghest fRMRh¥eYtenQUERMtradiBrilh ?eggfgftfﬁto an

accor di ngelocetfidm Lignherein said probe 1nclutes an

extension touching the skin at the brain tunnel. 19.

The detectpe @aseddmackergiaymd. cner §i n,fal-d;, RIobe

i ncl udes Er@@éliﬂdmﬁd%g deyi s€ed O HSt %§Hgain +

rel ati onshi@idetseen the probe and the brarn tunnef.

20. The detector according to claim1l, wherein said

probe i ncrhdese @ dReak cEEPQILd NG d8\:Ge o, Z%EJfr%éﬁjaid

detect or agssHlimg tf%cﬁgﬁhﬁ] MY S5 581 des a
reporting;geyice reports the signal by at ‘

4. The detector system according to claim 2, wherein
said system includes a filter for filtering
infrared radiation.

5. The detector according to claim 1, wherein said
‘ probe includes a processor. '

6. The detector according to claim 5, wherein said
processor calculates at least one of temperature
and concentration of substances in blood.

7. The detector according to claim 1, wherein said
probe includes a display device.

8. The detector according to claim i, wherein said
probe includes a transmitter.

9. The detector according to claim 8, wherein said
transmitter transmits a signal by at least one of
wireless or wired transmitters.

10. The detector according to claim 1, wherein said
probe includes a connection to a remote module for
at least one of processing, transmitting and
displaying the signal.

11. The detector according to claim 1, wherein said
probe includes an ambient temperature sensor.

’
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| east one of a visual, audio and tactile
transm ssion. 22. The detector according to claiml,
woehers@ifiesai d probe is a hand hel d device. 23PCThiS2004/005496
detector according to claim8, wherein said ‘
transif t t hecdrteotsr aacamdiabetof craiwfactubegein2daid
The det ectsensag thaluwdsk iat deakm 23e whes eidgh-s@ndact
articl e ofsemapuf and us ecomelctdesnadbr| east one of a
medi cal device, exercise equipnment, a bicycle, 229 WO
2005/131516BePEEL SO0 H Hth496g ebothing, 1S 0qiheeakn 8aid
cli mate ceeheol syslwdas am i@kestedcsdiadket, a -
collar, a vehicle seat, furniture, sports equi prment
and m4.it ahy geséctd@d.addeddabeebosld N th@kein said
accor di ng ih@rakat m&nsoier@iubesah de hdasyuild er
transmts signals over a distributed conputer
netwark. 2fie Acdetest aicdRaipbacsneMi®n thrrekhnsaid
said deteehebrCONPIuEENGt achoUSENY 07 RIRECBABALLON
the skin, cackaspens] #my, eARY¥aRAY-HWOF ding-dhe heustoy
on the skikfAsothephotising wikel udbgu bW viRks, optic
recei vi ngfibadi atl @b LNengy sEhestt hensSkide1alcrdiBr abfisor
tunnel , sandnbBeUSEFNG idGlswdi Ng a bul ge for contacting
the skin at the brain tunnel. 27. The detector
accon@d ngrhe ketHtSb acetehy theci1dAsthieneinksein said

durable. gensor includes a sensor array.

17. The detector according to claim 16 wherein said
sensor array includes a microprocessor adapted to
identify one sensor in the sensor array with a
highest temperature output.

18. The detector according to claim 1, wherein said
probe includes an extension touching the skin at
the brain tunnel.

19. The detector according to claim 1, wherein said
probe includes a positioning device to establish a
fixed relationship between the probe and the brain
tunnel.

20. The detector.according to claim 1, wherein said
probe includes a local reporting device.

21. The detector according to claim 20, wherein -said
local reporting device reports the signal by at
least one of a visual, audio and tactile
transmission.

22. The detector according to claim 1, wherein said
probe is a hand held device.

23. The detector according to claim 8, wherein said
transmitter controls an article of manufacture.

- 24. The detector as claimed in claim 23, wherein said

article of manufacture includes at least one of a
medical device, exercise equipment, a bicycle,
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28. The detector according to claim26, wherein the
fastener is disposable. 29. The detector according to
wobheismi2e3 wherein the hardware includes el ecPCiraakoo4/005496

circuitry.' 30. The detector according to claim 26
wher ei n t mdothangwafeotwedtjdes cai mheaséo®10fsy@dtem, an
sensor, talensmittlelanipsocessollakED: aizers sepeaker,

pi ezoel ectfiraipiieee SpehtROWRf1iPAYAE Cand ki 1E&JeLeator
according to claim 30, wherein the sensor neasures at

| east2mane Tk tenpetad wmnsngltuegsggcm%g ) @adin s,
pressur e, wxygen, sabd abedrdstni thuRCt &M@t &ignals over a
concent r atieRrobusehstanag dnnbtaog . 32. A 06t ect of
conprising: a radiation energy probe for remotely
receizd Nga HadeatbONE@NQIIGheam bhecskidkat, azhgain
tunnel, gakdcpbobeompieddidiqnd a col um for receiving
radi ati on energy, said colum having a | argest

Wi dt hwi se adhBBEShNESF J18SerbRaNcs. ShdMBki33- A

detector conprising: 230 WO 2005/015163
. PCT/ US2004/ 98548Fer 2t 52 dRivaB1 $NRE 0y Y R 1Blising on
renotely reeeg¥ifng radiation energy fromthe skin™at

a brain tunnel, said probe including a |lens for

col Iimati Rge hadhAld O ARRLAY heEQl¥RY AJ0ml e, brgi n
tunnel. 34qqfeflbiBdiferkBNtd Ol ARRALALLS, CTPI 13L0Y" tfnne1
brai n tunggh gt £ARP&A} U d@tagt & f&%”fa% E%EtacFing the
detectingsgigkid {EdMEFALUREAE1@ brain tunnel o

27. The detector according to claim 26, wherein the
fastener is durable.

28. The detector according to claim 26, wherein the
fastener is disposable. '

29. The detector according to claim 26, wherein the
hardware includes electrical circuitry.’

30. The detector according to claim 26 wherein the
hardware includes at least one of a sensor,
transmitter, processor, LED, buzzer, speaker,
plezoelectric piece and power source.

31. The detector according to claim 30, wherein the
sensor measures at least one of temperature,
glucose, pulse, blood pressure, oxygen, metabolic
function and a concentration of substance in blood.

32. A detector comprising:
a radiation energy probe for remotely receiving
radiation energy from the skin at a brain tunnel,
sald probe including a column for receiving
radiation energy, said column having a largest
widthwise dimension of less than 3.0 mm.

33. A detector comprising:
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a mammal ; and a control device for controlling climate
on a basis of the skin tenperature neasured at the
wonreiswisweanel . 35. The climte control apparat BeTAK2004/005496
claim34, wherein the brain tunnel tenperature
det ect i ng adeviddet ibncenessy atrdbeasbr opgn®fe By GRRaGEing
sensor andadiandnacentag} meRSehe 8Rin T £1HrABIe tunnel,
control appadapusbactoctidigidt @ ¢kak N oB5o Wigi=eiiRgsai d
sensor indaddesiah Erasdy G cafedafréffiey 8d--58N$0hne1 .
and a thermal imaging system 37. The climte contro
appar® us rctandtagcd o £ RiaPpa3htudhesgh s Sigigd sensor
i ncludes at least one of a thermstor, a thérnopile,
RTD, a sen peaductoineR tcipeh-actra04t &4 SRNSRK @ for
pl ati num Wetectangoadsieind RmpRkY B e S LRG of 'tggﬁel Aof

fluorescent magRASPrand@ t hernoel ectric sensor and

heat flux sensor. 38. The climte control apparatus

of clai m 34conbesei devide e@NthRE &V Lf LARLEQ! Snal

| east onepakia ofabhd HfirA rbhpRsRELLAtIL Mel cherpa
confined atean effnay dwelling place. 39. The climte
control apparatus of claim34, wherein the contro

devi & .i nehudesifa P QCRETHNI agitL8us I AiWSELNG, AL cin
article tenprevhde thieid®lenpPleite QR JMA Boyd0e

The climtaceaoatsoht appaabus 9F £laidn34 WMIeEe Dhg &
the contrgbndeyheg-cuudLhs at | east one of a

36. The climate control apparatus according to claim
35, wherein said sensor includes at least one of
an infrared sensor and a thermal imaging system.

37. The climate control apparatus according to claim
35, wherein said sensor includes at least one of a
thermistor, a thermopile, RTD, a semiconductor, a
surface mounted sensor, a platinum wire, a
conductive polymer, an optic fiber, a fluorescent
gsensor, a thermoelectric sensor and a heat flux
sensor. '

38. .The climate control apparatus of claim 34, wherein
the control device controls at least one of a
cabin of a transportation vehicle, a confined area
and a dwelling place. ‘

39. The climate control apparatus of c¢laim 34, wherein
the control device includes a processing device
for adjusting an article to provide thermal
comfort to a mammal.

40. The climate control apparatus of claim 34, wherein
the control device controls at least one of a
heater, air conditioner, vehicle seat, carpet,
steering wheel, window, floor, furniture, clothing,
a shoe, a blanket, an infusion line and a medical
device.

41. A radiation detector comprising:

231



heater, air conditioner, vehicle seat, carpet,

steering wheel, w ndow, floor, furniture, clothing, a
wehes/01816bl anket, an infusion |ine and a nedi cRCT/US2004/005496

device. 41. A radiation detector conprising: 231 WD

2005/ 015163 tREThEIB200: (335 496ted fhEIIEHeiIRG REdiation

system f oeneeggi Yrog tladisxtinoat &nerdin fremetineaski n

at a brain tunnel, and a sensor for converting the

radi ati onaesengyri f60 carveeteasr tigdl radghalon 42erdieinto

radi ati onadebeetorieéfr¥iginag.to claim4l, wherein

‘'sai d sensor includes a systemfor focusing infrared

radi atai.onThé3radber i adeentget £6dHa el ¥udichgif0a1,

clai m 41, wheheifi Sa 5&i dbrgyst eAt1id IS A k8N ordfocusing

The- radi ahkearedettiyioaccording to -claim4l,

wherein said systemincludes a filter for filtering

infrased radi 2808 idtd detBecbadhdd QN HLLeCHRLIm 41,

accor di ngwherelai $a A,y vafr eho s serser includes a

processor. 46. The detector as clained in claim 26,

wher isn sehd riasdenl deSeBrBPOK-AhiROR S aSLENek:, .

232 wherein said system includes a filter for

filtering infrared radiation.

'45. The radiation detector according to claim 41,
wherein said sensor includes a processor.

46, The detector as claimed in claim 26, wherein said
fastener is a hook and loop fastener. -
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