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In HG: :1 7’3 is a latch release huttafl, '2’3 is; a sail spring, “M is a Eeaf Spring, “If: is a laid: dawn ‘F‘S

is a sup-part {A}: and 7? is a supgon: {B}.

3A. ShQWS a state in which mg Eatch mechafiimn i2: Encked, and FIG. 333 sham: a 3mm in 1?th the.

lamb meatéhanism is apwed.

in Fifi. 3A, the Eeaf spring 74 i2: {emperamy knoked an the 1am}: flaw 1’5, anci the summit {‘8} i3

reflrimted {mm entering rim sugpm‘i‘ {A} 276.

13': this: Siam in FIG) 3A,: the inmrvai hetwem ihe firgt arm 31 and the: SBCt‘Jfld arm 32 is: iimimd

fmm being widenml.

'ifhat is: it is difficult in (imp off the bifiicgicai infimnatim: detectiun apparatufi that «mix:

Sandwithas the iiving may:

[GOME

Here, as: 3hown in PBS». 38., whew the £382}: release button '32 is pressed, the leaf spring 7‘4

restraii‘md by {he mil spfing ”(‘3 933338 in the d‘ireei‘is'm m” the WWW and is mifieasfld {mm the hatch

pawi “3'53.

When Em Ee-af‘ spring; ’34 is t‘eieased fmm the Eats}: Claw ‘35, five Stippurt {E} 7? can enter the

Suppar‘i' (9:) Ya

in {his state. in Fifi. 3A, the intervai between the first am: 31 emé the: second arm 32 is widened.

3313:. £54 it bemmms easy if) {affirm-“(:3 the binétgicai infi'mzrm‘iix‘fi: detec‘iian apparatus that {mm

.samlwiched {ha living imdy.

1142—2319 35
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As deficifimd abrwe, the Rising bafly infm‘maflrm daiecfing agpamms (£3181 pmsem inveni‘ian. can

adjust the distance between the mixer ends; 0f rhea pair of arms by the fi‘i‘stan CG variatfie

mechamism p3‘av‘ic?fld an the suppurt shaft, and doses mt Widen the distance betwam the {fiber

ends. Due m the téfimpm'afii}? restricting fiaich, The sensm‘ attached in {ha arm can, he keg}: in cinse

COHCQCE with the living bady, 5Q it can be mounted in an apympfiaia gusitim with an appropriate

mmaci‘ pg‘essxxu‘e mrmspunding m the difference if} imdividua$ body Shape, Thus, the hioicgical

informati‘cm can baa dEtEEt'Zfed stably

{0066}

{Embodiment 3:} The bioiogimi ini'bri'nation deteniifln appar‘aiug accm‘ding in the present

embmfimem is an acijusi‘mem screw for summing a 36mm {35‘ an ad}:.13iment straw far mmum'ing

a sansmr in {11x3 abma—dxamribad bia’iagicai infurmatim detectiuu apparatus. Each 0:“ the Em: arm

and the 59mm! arm has a 'fiiflflim‘} 0f adjusting mm or bath of the {iiswnm hem-"Ben the Surface
0? the fins? arm and the surface: of the .firSt arm anti the distance ‘immreem rim Surface of the

sexism ami the semnd arm. ()r both,

EQQGYE

EEG. 4A is a from. View (if a Linnfiguraticm fixamplg (if the biaiogica’i infarmaiim fiéiezttion

apparatus (If the {.1195ng Emhadii‘nem, and. FIG. 4B is a. piar‘: View mi" the; mnfigu.mini} examgfie: of

the hioiugicai infbrmatian l‘kifliiififl apparatus ef the. pmsm’i mnbwdimem.

in FEE. 4 and. the failiewing drawings, same 113131538 are nut Shawn in Ofi‘dfii‘“ to awid Compiéaxity 6f

{hi3 drawing

m the mnfiguratian exampie {3f the biaiogicai infom’natinn detectim apparatus shnwn m FEES; 4A

and £113. {ha bisflogica} infar‘mafima detenttit’m apparatus; initiudtas an adjuxtmmt fitti‘ew 43 am the

first. arm. ‘31 and a senser 33 maximized (m the adjmtment screw 42. The (2339. where the SPECS E

irii’erva} of €136. 59mm 33 ‘wii‘h which the ad}us£mem Straw 4.2 and {he Semar 31} with whiith “file

End @3132. is equipped is adjuSted is Shawn.

In additi’mx. it is; arbitrmy to prm‘iée a {maxim mauhanism am} a laid: mechanism

EDDSSE

1142—3319 16
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As a n'iecgi'zanism {3f the zxg§31_xsti_z'xg' screw ’92. a mechanism fm‘ adjmfing 313.1% pmsim‘m {if {the 331mm

33 by ratafiing {he screw and adjusting a distance between that: sensor 32; and the sensm 34; 01" a

mechamism far adjusting the position of the sansm‘ 33 by fricflan and fixing it with a fixing

Screw. May be. {136:1} {I} adjust: the distamtsae inaetween {he 3:121:50? ‘33 and this: 83118:)? '34.

{806%}

As ciaacribed abm’fi, W‘hffsi‘l the hieiagical infmmation {fetecting devim 0f the present embmiinilent

is attachefi t0 the. iragus (3f the aurick: fur exampie. the dismncfl hetvmen {he sensm 333 and the

Sensm‘ 3:3: is aqg'ussmd by an adjustment sx‘a‘fiew in responm m in‘:.dix‘:iduai difim‘ences in the shape

mf {319 tragusfi The sensor 3'3 and the senses“ 34: can be attached is: the. ti‘agtxiz; with an appmpriate

cgmtact‘ pressm‘e.

{$073}

In the fallowiing Embndimems. an zmricie tmg‘us Wifl be described 3S an axampie {if the

gnm'msjcms if {31% hm'nan amide:

EDS7 ii

{Embodimmfl 4} Fifi. 5 ShflW‘S an axmnpie Uf nmtmi‘ing the iiiuimgicai mfmmafitm detectimt
daviw m the: amide,

In FR}. 3 the biaiagica} inflarmafion detection davice is attachad m {hrs magma .1. 3c: as m be. in

cataract Wii’h bath sides, the ssemm‘ 33 pmvmed in the first. arm 3}. is m1.tside the Magus i, am}

{he Samar 34 §:‘{3v§€}.fld is}. this? semnd arm 32 is; time Itagus '1. {I is attachiéfi 5m [Emmet with the

amide;

Siam a part (3f the semicmd arm '32 and the. 39:15:): 34 are 3111551618 818 tragus 1, they are indicaiefi

by bmken fines.

EQG?21§

As (fiascribed abm’e, whm} {ha I}¥(}lt3gittaii. infbrmafifln deiecfit’m devim guitarding in ihe pres’aent

embafiimmt is warn am both shim: of a part cf the i'iving hwy, for examp‘ie.‘ rim tragug 1 m? the

1142-2819 1?
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angricha, it detects individual differemtes in the shape L3fihe'i.1‘agus 1. Then, {he 9053K“; {11‘ the

SEnSDT 33 and the 33:13:}? 34 mm be adjusted by the distance variable mechanism 40 {33‘ {ha

miatimn mfizchmmm 4 .1, and the sensor 33 anti the $611561“ 34 can ha attached {(1 the appmpriate

pasitim'l {if {ha tragus 1 in an appmpriate (imitate? Siam.

In additim, 31” is arbitrary m pmvide a mtation mechanism and a latch. mechanism

Emmi

{Embodiment 5} ’i‘he bidlegicai infermaticm detectim: appamtus {31" this Embudimant is a cage

Where {3’36 abcm‘anmemit‘n‘md binl‘mgigta} il‘xfm‘l‘mafimz dmmmn apparatus is further gravifled with

an ear bank that. @3523 amtmx‘l the mm 0;?" the auricm.

PK; 6A shuwg a mnfigm‘atian examgfie (3f the biahfigirzai Enfarmatim’i dataatim’s. apparatus“ 0f the

present ambadimenn and FR}. 68 33189.53 21 maunting State Bf {he mnfigumticn example (if the.

biaimgi‘cai infifbrmat‘ign detection appzuta'mi; (If the gt‘egent embmfimem (m the: mnticim

In file case {3f the a:(infiguratinn examgfia ofthe biomgiczfl influx?marina deimgfjun apparamg shmvm.

in EEG 53A. the first arm 3} is pmvidad with an ear hank .mz—zfimnism 46; and the? may imak.

mechanism «ifi is comected t0 the. amide as ShG‘Wfi in FIG. it has a. mechanism that goes armmti

the base 0f the ear ring 5 fmm {he haw, goes; minim} the hast: 0f file. 1311311121, and 832:: the

bimagittai infm‘matim deiecfifig fievice m {.113 gima.

The Shape 0f the ear hawk 1711213; 7:29. a ring shape: along {he pinna.

Alternmivéy‘, a astrucmre may be adapted in which {ha sting £3,083 amund Exiting the b35218? [if the

ami'icia and {3153 flag is closer} by a Clasp.

Furiimr, the fighmeSS Q? the Ciaaed {fig may ha adjusted with. a simmer.

He’BE‘QflTQ ’58
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The material fer the ear heels; may he a piastic meta]. whim" 8110);: zinc ailay, brass, tagger alley,

aluminum £11363", stainiesfi ai‘eei, Ni $103,}, tin 330}: 01‘ shape 2318111013? 3303;;

The f‘EffiiI} syfiiem may be piastic,viny1 chiuride. mam, acryiit resin, ABS msin, MC nylon.

fitn‘n‘omsin {P’E‘FEL goiy:‘;ai*hm'1ate, pelygmgyiem, Dalyethyiene silimma resin, paiys‘imthane resin,
in“ natural mbhfin

By semmifig such a {i‘lfi'iflf‘iait individuefi differenceg Such as the sim sf the Subjflflt'3 pinna can hm.
abswimd.

{88? 6E

As {EiéS-fl‘ii‘iifld a'ixwe, ‘ihe H's/Eng bud}; infm‘rnatitm detemim‘; apparatus {If the mflSem mnht'xiin‘mnt

further iz'xc’iuties that: ear hawking mechanism ‘48 that. wrapS around $112 E3356. sf the aurick: and

suspends it {in the: 21.:11'id9. Deviafinn fmm {he13:33:15ptfiiiizmflfflm device {331%} iii) the: above can

he prmanted!

.1303? this mawm a bidiagimf. infmr'ma't‘irm c‘ietecfimx apgamms is 3:3th fixed it: the amide. and

binEmgifiéfl il‘lfm‘l‘natim'x can be detec'i‘ed mere Steamy.

{007%

If is $563 }m$fiib¥é§ m N'iak't‘r the earnhm'iking mechzmisn'l diliifigt‘fl'aabie than the 11min. hid}; {3f the.

bimquica‘E ij‘l'fnrlnaiim: apparatus and Seieci’. an earvimnking mechanism having a sise suitahia fbr

'i’he summit.

{GWSE

{Embadfimem {'3} The Eving {1:313};information detaction dwice {sf this embodimem is the 3mm»-

(.ieéscriheé fixing body irifimnatian (Ecstaci’iml (ievim, the: cashier.) pmviiimi m}. the aui‘ixfla aside (if

{he arm arranged mi: {he amida sides of 81:38 pair afan‘ns, '37hi5: is a (1386: Of Ember inciudimg a

1:13th provided an at lea-5;: (may. of the arm pmvided with a itughim amci this: ear bank and 51

1143-233? 133
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magnet. (31‘ a magneiiu hady {Hm-{Med an the amen

{WW9}

PK}, T is a (fiagmm 3130333333g a. Staff-3 in which the hioitttagicm mfm‘matix‘m {feigning {Marita 03' {he

preset“ emhodiment is 3133232333291. to {he amide) and the aurficle is; a tram Eamon hy a hm‘izcmi‘al

piarm in {he viciniéy {3f the U’agus i vimmd {mm above {he had {31" the. Iiving badge; The. living

bedy infimnafim} wilectjng rim-“3379. 33 a scimmnatic View shawfing a state. when?! the living body is;

attemhafi £33 the livin I bodv as ViGWEEfi 37mm above the head (if the. iivi‘uw bmdv. and a camhination. .1 1‘23 \.

(33" 330333.

In 33332;. '3', the 93353333331 45 is dispased mflside the. 333mm arm. 32¢ the: cushian £35 includes a.

magnet 47 a: a psi-shim: in CGMBEY. wiih the aurisjia and the ear banking mechanism 4%} is in, a.

pass-£13.03! in cantata: with; the aurixrgie {3113313143 back. side 03‘ 313143 aurialfl. 35 gsrmidmj wifii at magnet 48

{06883

”331332 magmfi £37 anti the magnet. 48 are on mm asides (3.3? {hr} pi‘nim‘l £3. 03193.13 auriCkx arid are

instafied wfih paiarities in which a magnetic fume acts on each 0:31:32: The magnet. 4? and the

magma: 38 are fixed in. maniac: with the: auficie.

{(303 .1:

AS; (fir-Scribefi abm’e, 1'33; chidifig the (131311306 43 8, Evan Mam the arm flf 3331):? hit‘flogieal

infern‘mxien detection device is farmed Of a hard maimiaL if; can be. warm far a Song filth? wiihmfi

musmg pain {a the 331313993.

3338 Iiv31‘3g 330:3}: inibrmafiun drermtfiun app-simian 0371419. present mnhmdimem further incimies a

magnet that exerts a magnetic farm on the side wharea the Gufihififl 45 Cami-TS 3min mums): with

the amide and, the side“: where the ear Making mechamign‘i 46‘ Games; mm {3013331313 with {I'm

Enrich and daiézittfs 3.31?ng {1833}? 3113‘1‘31‘1'133373m1 The apparatufi can he mam {tamfmtaifiy fiXed {a i‘hfl

3333149333: and hicrmetric informatics“ car: he. dammed mare 3321333333.

3353823

1142—23319 2:)
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In FEG. ”i. two magma 4.“? and 48 are useci, but 011:: may be a magnet and tha miner may be a

magnetic body.

Furfimr, the magnet 4'? m: the magnet. 43 may ha instalim'} mafia the CilSi‘l‘ifin 45 m" the ear hank

i'mchamism 4%. mssgecmfiy,

{608 33$

As described Shave, {ha Ewing bad}: infm‘matiun daienfing device if the preaem embudin’gem i3 3

3221313 and fight weight that car: be attachafi to a iiving‘ baad aware comfm‘tably at an apgm‘opriam

'pusi‘tim: with an appwpfiam (tarmac: preéssure mr‘rflspmzding ta 8 diffm‘BflCfi in individual bawdy

Shape. 473m, it ifi p-Lmsible to detect 113(uitugittai. infai‘mafiun mmre Smbiy and mmmumisly.

{(34844

{Bmhodiuwm 7‘} In the bimiagicai information fifi'fififiiiflfl Cievice Bf this enfimdimem, the main bad};

right gflnna [if the human body, and the pair at” as‘mS and the. 'i This is a cage 'fhat fin‘ifi‘mr I’nc'iudes

a brifige that. mmwms the auriclas m which the pair of arms are not mgunted. and a pewe-r

supp¥y unit that. is arranged in. the middle {if the: bridge and. drives me smsm‘.

[QU‘Sfii

FR}. 3 Sham-‘5' a wearing State {if the biofimgi‘cz i. it‘rfiiflnfliifln fieteefinn apparatus {3? the pi‘eSfim‘

embmfinmnt .

In HG. 8, ‘30 is a hiniugicai inffim‘mtiim detecticm apparamg, Sf) $3 a bridge E hfifigfing, 8‘23 i3 3

pmwr suppiy part.

In 1333:} afixk'figtuaiian ammpie Q? the b‘iaifigicai ii’jffli‘matimx dai‘mtimi. davim Shown in FIG. 8 {11%

main {30:3}; 03? the. biaingicfl infarmation detactim‘: dewim deScs‘ihec} abmre is attached :9 {me Of

'ighe left. am} rigbi‘ ggim‘za ofthe human imiy, and. the}: pair of 314115 and. the. pair of $111113 A. pom-’91

Suppiy unit for driving {he 5§§i}.¥st}{' ES arranged {m {ha {Ridge that (it'JllflSCi'S the amides 110 which

the Smasm is not attached via the. hack a? this. hijfilfifl fimfiy.

1142-3319 2’3
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In the «2339. where the pair «3f arms is provided wfith a cuff, a pump fer supp‘iyiug and exhausting

the cuff mgmhar with {ha pt'swer 31mph; unit may hi? (fifipflfied.

EGQSBE

53321:: cme‘ss»,iink.ing maieriai may be a plastic .rnetaL wider allay, zinc: allay; b12133, £01999? 311mg

ammirmm alley. stainiesaa Meta}, Ni E1303: tin: alioy, m.“ shape SHEIRBI‘}? 3303;.

The FGSiI} SyS-‘imn may be plastic, vinyl Chim‘idfi. main, acryiin‘. main, ABS msim MC nyhm,

fitn‘n‘omsm {P’TFE}, gmiycartmuate, pelypmpyiene, paiyeihyiezm Siiimme resin, 0:“ pmlyurethmm
resi 1:}.

B}: se§e£t.i'x}g finch a materiai, individua} differemzes such as the size: 0f the subject‘g head can be

absmrhed.

130mg

Ii“ '25 £850 gu‘msz’bia in make thebridgfi1125,1‘m‘3vabk3 from the birfli‘xgfiial infrmmniam de‘avim main

bad}; am‘i gated a. bridgs: having a size guitaifie fm‘ rim subject.

R E aim gorssibh to make. {£13 bridge stretchabie 56 ms to 111.311ch the $39. Qf {ha sumect‘xs hemp

in FIG: 8: {he brifige is mutafl thmugh thfi back {if rim Emadi but may be S‘Csuififi 't'hrtgmgh the mp 0f
the hip-33d 01‘ under the: Chin.

B\ arranging the pawar sugapiy unit an the head, it i3 pfifisibie m aasiiy um}; and. mamage the

bisiagica} infbrmatian defimtion apjpammss‘

“dB-2%??? 22
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In addition, by disposing the gum}; an the 1133:.th bemmes easier to fix the pipe, am? noise. can

be mducm‘}, wi'ien demci‘ing hmiagicai in{armatian.

{0089:

As {lesmiibad 2‘1hc3ve,.‘1§.1§3 bioiogicafi infmimation detection device can ha Stably attached m the

amifias by pi‘swiding a bridge gums 13165 left amifi right auricifis,

Further, by making {he pmwr Supply unit $epm‘aifl frmn fim arm side, {his arm sick: can be
red1::sz

E3890W14

{Embofli‘mem 8} ’E’he hiflingiczfi ii'i‘fm{marina t'leiettim‘x apparatus aecot‘dirlg in the preszmmt

Embadimem is the 3mm: as the abm’afiescribed bialcagim} infmmatim dfitécti‘m apparatuaz, as

$me in FEES. {3A and EBB, fur example; in the fienmr 33 fixtuwn in FIG. Instead, a, 31.:ppm‘t. 5? is

provided, a cuff” 5E3 is pmvided i‘ngtmfi of the sensor 34%, ['1 light whirring eimneznt 61 and a Sigh}

reateiving figment {3‘2 are pmvifled in {he cuff 58, and the cuff SS is provided with an air gigg 36

fr)? suppé‘ying air. ,

Here, HG. SE $5 an} Qiflat‘gz‘ed Viééw of {hf-r. .Suppmt 5‘?” anti the cuff“ 5% in a state W’bgére ibis

bioiogicafi inibrmaiien degaciing ciavicte of FIG. 9A i3; machfld m tha Magus 1. and m amid the

campiexity 0f the drawing. in additimx, the Eight enfirti‘ng element 63 and the Eight receiving

{ekémmfii Cuff 62 are not Shawn in the: wfi” 56 Shawn in HQ,

By inturparating the light emitting element 311:} {The ,iight s‘sz‘sceiving element as gamers mm the

cuff, ii‘ is gmsaibifi IQ acquira biaiogifiai infarmatiun on tha living bufiy part prefised by this: cuff.

{809 1}

91A. find 93} the Suppfifl 5'? is disipufied an flu?) fimi arm 3?: and the cuff 56 is diwmed (m the

asmmd arm 32. HflWEEVGY, {he supper: 5? i3 dispesed on 1138. SECD‘nd arm 32 The. cuff 565 may ha

1143-2319 :23
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(3331395953 an the first. mm 3.1.,

{£30332}

The Eight, emitting element 81 and the light receiving element 62 in the cuff 58 sham: in EEG. $38

farm a refiécfian type guitars wave datectim‘x Symem tr: datact a gsuisa wave,

In the precesg (3f detecting the puise wave as degmiibed above? thE 3:11.002} pressures: cam also be

measured. by apglyiz'ag prerssuz‘e in ihe imgus 1 with the cuff 56‘

{(3033}

{Embudi’ment 8} A binhmiaa’i infarmaiian (fieiactian apparatus awarding m the prasgmt

0m“: and 0? 1222311111 (if {ha pair Qf arm‘s. am} the} supper}: shaft A distance variabfie mechazfifim that

adjusts {ha digiancg between the rather encis 0f the pair 0173:1113, and tha ether mad 0f 21:13:13: am:

arm mi‘ {I'm pair 0%.“ aims m: the. 0913mm! fiide of the pair {if 3.1mm An. éiirfflched mfi’ that pressges

agains'i' {he ii’ving handy; and. in a 5mm wi'lere ah“ is exhausted fmm the cufi‘, an arm U3 wlfi'ch the

fluff i3 attached at a frame Surrounding me peripimr}! 9f the. cuff abuts; (m the fixing body, and air

is applimfi m the cuff The: {ruff is in {initial}. with {Aha surfaces (if the living bmiy and presaes {hes

Zragigs.

{00943

HG“ 10 shaws a configuration example ofihe biulggical ivx‘xfmfimation dewctim apyarams 0f the

present? embfidis‘nem.

in EEG. 10, 1 is a tragus, 3} if» a firm zmn, 732 its a automi arm, 35 is a support. shafi; ’35 its a Cuff,

and $8 is a cuff.‘ in PIC. 18, a cuff :35 15 dispased insisie the tip cf the first arm '31 that has an

arcua‘m (3r bowi shape} Rather than pinching this traguss 1 with the cuff :33 the binkigiml

.inf‘a‘fimatim; datattifig defies-3 is fixed at. the pmitian Qf the tmgux surface 211 {the (zip Qf the arm

armmd the cuff 55 and {has cuff :33 i3 Supgiiied with the. gift- :3 the cuff 3'3 for Kim first time. A

mesmras is appiimi. m the irag:.:s '1 _,i::1cm‘:tact Willi: the Smface 0f 1..

”i 14 2‘3} ’3 ‘9 24
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{UGQSE

W‘iih SEC?! 23 mmfigumtiara, 55415:} {ha cuff is; hiéiflg exhzmsmd, {he {5.sz 5Ur’i‘i’ice does 1101 Emma? mm

Qantas: with the 545355 surface, so that it is possible to prevent gramme from being appiieti t0 5

site Where hiuiegica} immmaticm i5 mummy mbtaii'led. Fur this. reason it is 15555555 {'5 remove the:

measuremam armr f’acter due to the. pressure appiied tr: {he 5151599 [if 5115 55313553615? than

bringing the cuff itself imia contact with the. {sagas fmm 1115 beginning and fixing {Em bitflogicai
infamiai‘im} datecfion deviate,

55195;

1.31351}. '1 {3, the cuff 55.3 15 disposed {m 12.151315: 5551133. and. the fluff SE3 i5 d‘ispnsmi mm the 59.50115

arm 32 but that-I same canfigurafion may be adapted even when {he {:uffis disapused on mfly mm

mm, 31152331. 5505555951; in FEE; 3,0, aithmjgh the. ffi‘lll‘iidi‘lflj E {if}; part {If the hat am] 31 m? the 2nd

arm 32 has became bgw shawls 51‘ bin-v} Shape. i3: is m7: iimited ta these 51151323 3: i5 sz‘fiTficiq-znt that

the 1:153:15 of the cyiindricai shape, the square 5331:5113 r5251 Shape, the cane shape, at the We is

i’.l(.11§0W.TI’j-B arm iii‘sexif 15 not. limitmi m such a. shape. A flame smtmumiing the curl" may be:
EithlCi'lEd to the arm

EOGQ?E

£53 dascribeci 251305511263 arm :9 which the cuff is attached abam the {raga-5 when air is exhausted

fmm the stuff; and this cuff {5511:3555 the tiflgm surface while 551155 supplied to the. {:uff‘ E}! 153mg ‘55

@an bedy infcmnatmn detectim: device that cox'npresses the trag'ug it is; 1355sib15 to eliminate a

measm‘emem error i’act‘or dus :0 91535155 applied 55 the cuff.

{QOQSE

{Embodii‘ikem 10} A i'ai‘n'fagicai infiwma‘iis‘m detectit‘m 22592153555 Exx‘xcarding {it} {be ggresemt

embodiment includes a pair of opposed arms, a spindle that: 5011155515 the pair Bf arms at 0315 and

of the p53? mf arms, Email the spindle A distance variabie mechanism that adjuws {he digiante

between the «3&5? ends of 1:55. 555‘ cf 511115 and the mher enci cf at least we arm 0f the pair 0f

arms {m the ogposiie aida {if the pair (if arms. And a mff‘for pmsssing the Eiving may; and at E6335

firm can“? is detachabia fmm an arm 1'0 which {he cuffis attazzzhtssd.

{£3999}

11~"33»2€31‘§ 2‘5
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PEG. 1. 3 A is a fram: View 0f a mnfigumiion exampit—a sf {RES bioiagical infm‘mafien deteczicn

apparatus sf this embadimeni, and FIG. 1.18 is a pian View 0f the mnfigumtion examyie of the

i'3iuiugiml il‘tfi'fiTflfli‘ii’fi} dei'eetinn apg’sarai‘ufi a? the pregent irwenfim}.

11A and 1.1.8. 3.! is a first arm, 55 is a. cuff. and 86 is a seaming mammal,

in FRI}, 13. {A} am} ’il'tifi'é. '1 1 {B}, the fluff can. be exchanged by extracting the arm tip pmvfidad with

the Buff £35 in ”the directimn Dfihe an‘gw. in the mnfiguratim‘x example thhe biceiugical

irifot‘n'mtien (lawman apparatus shown in RGS. 1 1A and 1 13, the mm. tip am} the arm [Judy am

made of rubber 50 £th {hem is 130 ad? ieakage from the pipe that suppiies and exhausig air :0 the

cuff 55 It, is mmsfim‘y is install a seeiii‘ng matariai 8E3 gush as: {fiéifiking {32‘ gilicm‘x.

[G 19%

EEG. 13A is; a Emmi viexjv of aimther ctm‘figm‘afinn mamgjfie thhg hjemgimi infin‘mafium datcgctiufl 

apparatus Hf this. fii'ifl‘iadinwm. am} FEE. 138 is. a pian ViEW {1f anather {:rmfigm‘afinn texz'm‘iple f}?

the ’biniugimi informatimn deteci‘im apparatus at“ the present invention. 1833 and 123., 31 is: a

first. arm, 33 is a 3mm“; 55 is a (infilamj 86 is; a 362511ng material. In Fifi. 121%. 33111 mi} '1 3.8. the

cufi? man be exchanged hy extracting the. arm tip prme‘iaiied with (in? cuff 55 in the ciirmzrian a? that.

arrow; In the £339 of $19. configuration examgiie 3f the. "biological infurmatim dextectim apparatus

Simwn fin FEES. ERA and 128, the cuff 55 'ineiudes the SERSQI‘ 3’55 insida, and mus air is Supglifid m-

the fluff 35 incinding the sugpm‘t base a? the 3mm? 33. it is; nastiessary to attach a wailing

“arterial 86 such as umber packing or siiimn hemeem the arm tip and the am: bad}; 30 that

{133m 33 no air lfiakage fmn‘: “(hi-3 exhaust pipe.

[‘3 l 0 H

The Cuff and mppm‘t meti'xanism that winches the tragus are Esaa‘iiy .smiied tsy wax, aeeh um, em,

and i5 subjeci in swan Sf: ”the gruff” can 338. eatsiiy‘ remm’ed fmm the am: by Eiearfiug {ha cuff. Dr

.mpiadrkg if can p'i‘fiVtEfii'fl calf? 1ea§<age and. reduced perrneabifity. in additifln, (iiiapasing {he Cuff

and the. supgmrt Imxthanisn‘a has an advantage {hathygiena '1113‘figgg:11&f1tbecsames easy...

EQIGB§

”3142—331?! .26
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{53333303113333.3313 i I} A iiviug £33331}; 33313311333333.3313 31133333233331 3.373333333333334 acconfing 3133 an 3.3331331333333313: 333’

the present 3333331337033 31313333323 31 p333“ of 331333333331 33-3133,. 3 support shaft {hat 32031313333 the pair 3)?

arms at 323311 31333 at“ 3313333313 GE 333313 and the 33333333333 shaft 33.3 distance variable 33331331133333 that

adjusts. the 313533133132 333333323333 {he 33333333 3333335; 333331313 pair 3133313333. and the ether end. 333‘ at East 333333

333.31 333‘ the pair of arms (23133133. (3333333133! 33333 0f the pair 0? 333113. And a cuff that 333-33333 against

3313 living 37333353, and at 1333333333 313' the (.3333 can change :53. 3133333333313 in 3:93133313' wiih 3313 2333313;

333333133.

[3:3 3 3:333

3333.... 13 331333333 a configuration 3333333313 0f the 333030333331 .infarmatim: detection 33333333333333 of {his-
3133133333333me

In $38. 3.3, 3 .i. is a. 3333.. 33.33.33 35 33 3 33333333333 shaft. 55 is 3 3:33.31 35 is 33 3.23.335. 3331388 is 3 {ruff

333333333313313:33hani31’n. in HG. ’13, the cuff 55 has a cuff 3333333311 3113333333332}: 8'8 that 3:331 Change

the (31332331333131: which the cuff 55 303133633 3333:! 33333313.. 133133. first 33.3133 3‘: i3 333 33m 333331333333

333313173133 {the 333333.33, 331333.:33’355 (23.3.333333 3313.0 31333333333 with the autiside {if 3133:: tragm.

[3} 3.843

Since 33333133373 55 that calm-33:35 '3th 33333533132 33“ 3113.3 3333333513333 3 deg-313333 of {3333333331 3337 33333333333, if

the distance 333333333931 this cuff-s is 3333333333 to 23 {33333312 that matches 3313333333333 3313.333 03" the

333353333, i333: 33333333 3)? the 333?? is 331331333 Ever} i3" 33 dimg nut 33333133,. 313333133 the 333333113033 313133333. 33f 33:31:

Cuff £35 33 33333331331333 with respect 3.3) 33133 33333313- 33 as 33:: 1333113333 3313 33333333 3233333}, the 3:333:31?

wearing is improved...

{£31353

33:32! Cuff 3313333031 33333313133313.3331 338 may him-‘3! 3.33331333133 that can {change the (2133333733031Qfmni‘aci‘.

with .3116 {1333333 within 0313. 3.313133, but if the Strumure 333333.331 31313313533333 33333333033 of 3733133133.

with, the fragm within 33933331333133, the cuff 63333313333 the 33333333. Making it. 3333333333331

{‘3 3 953

In F33}. 3333331333313 cuff SS disgaosec’i 3:333 the. firs: arm 31 £333 3 33313333333322 capaiiie of changing the?

333333313331, but" oniy {.3133 cuff 56' 3331313033333 3311 the 3333:3333. 31333 33 33:33 3 333313.3333‘3 3133333313333”

Changing the 333133313033. Alim‘nativg-‘éiy, 33033131133 3133555 and {hr-3 {:uff'fifi may have a. .33.?333’5313133

capable 03“ 3231333333335; 3313 31333333313

”3143—23313 .2?
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{016? by“.

As desagtfimd. gimme, by providing the? uni? disposefl {Am the arm with a stmtmre that can cl'xange

{ha directing, it. is may :0 mime}: {he hicxiagfi‘cak mfimnatim detecting defisfifi is ‘tha magma

in géayftimim’, 3mm the Cuff 55 that mnmo‘m the oumide Qf the tragus bag a (‘iee‘gme of f‘r’eedm‘n 0f

mtafinn, ii’t‘he {iristance haw-”gen the stuffs is ax’ijustefi in a iength ii at matd‘ms {he Haggai; Shays {If

{Em summit, the anglfis {3f the cuff mm be adjusted. Even if it is. mm si‘rici‘ly aQiusted, if beauties

easy to attach. to {he ti‘agus.

{813m

(Emhodinmm‘ 12} A bidsgicai i{fianirnatirm flagging apparatus awarding {a the? pmsmfl'

embflflimém ,itiazthxdét‘s a pair (“if typified armsf a Support shaft that Cmmeécts the pair (if arms; at

each and of the pair 0f mama; and the sugapnn shaft A distance variable mechanism that adjusts

{ha disfimzce imiweei’l {ha whey amiss affine pair: 01" 2mm, and. the: (“her semi ofai. least. one am; 0?."

this pair" :3? arms on the fippi‘ifiite side Bf the pair Bf arms. Ai‘id a cuff mm: #9313st against the

11%;ng body, and at least (me. mf the cuffs: can glide in a lmxgitudina‘i d’irectimx 01’ an arm to which

Hm cui‘T i3 attaghgdf

[G 18.9%

If the first arm 31 is; an arm arranged mitsida tha Magma the. mi” " 53 mums mm gimme: with the

outside {If the: tmgus.

if} 1 18§

191%. 14, shewg a mmfigm'ai'ian example of the biwhgiaal ififflrmai‘im} detectien apparatus

accm‘dis‘lg w the prawn: mnbudimem‘

‘1

5, i: ii cuff, and 99 i3 as: cuff slide

1,
t

In FEE. 14, 31 is a first arm, 35 is a Supgm‘t sshaasft, 2'35 is a cmfi

IT3Q£§1§HHSITL

'3 1433319 28
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{:1 MG. 1.163;, the cuff 35 has a {:ufi.‘ aide. mechanism; .98 that. can agitate in the tang emits {twenticm {if

the first arm 31, and by shagging {he positicm 0f the? cuff 55 {has cuff 55 can he bran-git: intc:

cat-3mm with the tragus in an Optimal gosition. .

[(31:13

As ShUWfl in FIG. 34, wt'ien a Spring for putting the {311355 {in the tip mft‘he first. arm 3} 1'5

prtwidtad, the mf T in Settieg at. 3. mm puim‘ when the cuff 5E5 came-s ink} camact with. tht:

'tragus.

Further, a spring that Miami: m press the. cutt‘ 55 against? tiara. tip 0f the first 21331331 may he meg:

witfl

Furihm, in FIG? 14‘ {mt}: the cuff 55 is mnfigared tr.) Slida but (inky the. cuff 58 mat mntacts the

inside (If the}, tragus may be (310311}.gumd $0 $51.38., (if bath. the {1113355 and this: cut? 56 3312;}? be

{ji‘n‘xfigumt‘} m Sii'dtx. Yin: {may cmnprige $0 H15: it may Siidtés.

K} I i 33

In PM 14 the. cuff ‘55 is meta??? skid in the itangtmdtma} direction of the first arm. Hewever, if the

E‘si‘l‘ticfliffi in which the direécticm 0f contact with the t‘t‘agus 0,? {EM cuff 55 {rim he frlmnged, the cuff

hemmes gm apt-mat part of the tragus. It makes it water in abut

E0114§

Ass describect abm'e, the distance between the nther emtg of the pair 0f arms can he adgusted by

firm (Eistzmm variabie nmchafligm prtwitted {m tines .Szttpfmrt shaft. 1}? the fitting bedy it}fi'3r“tfi£iti0n

{te‘tmfitifln appamhm, and the cut"? is stid m ha. arranged at, the optimum pmititm cm the thing

may. be able in.

[*3 i 3» 5%

{EmhI‘JL‘i‘inu-mi 13} A ii’vmg body it‘ifin‘mafimi deifimt‘afl appm‘atus acct‘lrdi'ng m the! prawn}:

e‘mbmitmmt iaac'i’udas an ear heat: far Sufipmding s: batty {if a iiving batty infarmatian detectien

“dB-2&1? .29
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appm’ai'uss mnumefi an a human amide at a mat of a. human. em; and the 33.x." hunk. And a gamer

sugapky unit fez“ {irivmg grammar-0311318 head side behind the amide.“

Furthemmrev a pump far supplying and exhausting air in the cuff may be provided.

E01 1. 8}

FEG. IS Shaw-‘3 a wearing state Qf'the bimegicai infurmatiim detectiim apparatus Df'ihe 9:858:11:
embmlimem.

Sin the mnfigurmfim} exampie 9f the 'b‘ioiagica} infm‘mmmn d.a=:t1=:w:tim1apparatus 3519an in H13. 15

a pmwer supply uni: {um shnwn} far drififig the sensor and a pump 84 far saupp'iying am}

e‘thmting a mff‘ {next 3310mm} are arr*a:‘ggm§ in tha ear hank. mmn‘hanism 48.

Further, switches 83 may” be arrangmi,

[G :5. ii 7%
.\

”Rm material and Sh‘ilfltfli‘fl 0f 61:3 (:I'ues‘siinki‘a'i‘g are the game. as; {huge desafiimd abuve.

B3 m‘mngfiz‘zg the pflwer Simply unit in the {ear hQGRffig Il'iiéwffihaniSfl‘i, if; is possible in easifiy carry

and manage the bimiegicai ii‘ifm‘matinn detecting“: flex-Pica B}: placing the power supgl}? unit an {ha

681‘ hmfii, rim bm‘éen in; {he arm can be. refiutm, and noise Lime {0 Wiring vibratiml can be

.:"ed'uc&d. in afid‘ifiwn. by {$13309ng {he pump cm the head, it hecames easier in fix flit? pipe. and

nuise can, be redmad when ci'eiectmg hiuiugicai infamnatimt.

{01 1 8E

’33“? hmimgicai infin‘fnzztiun fiemcstitm apparatus acmmdifig t0 the pits-:36»): izwemiflfl can he used

fm‘ blood g3ressazsre maasuremena $421336. wave. n'neasuremem, and bimd flaw measumama: far

ixeéahh am‘l heatsjiy,

"i 14 BRQ ’3 ‘9 30
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{C} 3 :19:

{A} ”:3 51 mm View of Hm Strucun‘al fixampise‘. of {he hifllagicai infal‘mafim} detect-{Sm} “apparatus; a?

this Embodimvant. {B} shaws the my View a? the sumcturai example 0f the bieiiagicai infammfian

dei'eciion appami‘tm of {$313 h'weni‘ian.

{A} $3 a, from View 0%“ the Sirtmtm‘a} exampie mf'i‘hk‘, hinlmgitzfl infm‘matimi tietectitm apparatus a?

this Emb{Aci‘iurrxaxnt,y {33$} shat-WE; the top View {31" the. sn‘uctm‘zfi example 13? the biwiogicai. i:.1iht*mafim1

fiE‘WCiiCfin appam‘mg 0f this inn-Permian, R is a figum explaining {has iatfih mechanism with Wi'lich

'i’hse biometric: .infbi‘mafifm tietesiitm appamtam 05 this szibodimanf 1'23 provided. {A} is a §7mm View

of the structural}. examjgie Df‘the biotagicai infannatim? detectim apparatm of {hi3 mewdin‘lem

{B} shows; the. tag; View at" {he structural examgfle (3f firm biafiegital ini’m‘matirm detectimx

apparatus of this inwnfiun. it is a. figure. explaining the. exa‘mpie of 11113151ng 5 wearing with the

pfinn‘a cf the. binmen‘ic infmmatfim deiecfitm apparamsa 0? {his Emhfldin‘mm. {A} Shaw‘s a

mufiguratitm magnifies {if the: 11301:,3gi'cai.inihrmmim; deieciixfm device mi" file pmsent embitjdimam“

and {B} Shaw; 3 mmmfing state; Qf the mnfigumfiun exawl'lple f}? the hiuiugicai infurmafion

detactim‘: davice {if the gmsent em‘budimeni cm the awhile. it is a figure which Shaw's the state

whit}: unturflmi. 3 wm‘n the. himhygicai ii’lfumm{3011 tietectifln 3.}3§}51ra.t‘t.is 0f this Embn(fitment? m 3.11:3

isa’id pimxa. 3t '15 a figure which Shim-'5; {he mmmiing Starr: 0f ’ihe bimneiii‘ic .ix‘afwmmion tiaiect‘im}

apparatus at“ thig Embodimam {A} shows the ammpie {If a gtruc{are {If this moment: infarmaiim

(.iei’etiima apg‘mratug 0f {MS Embfidinmnts {B} is (m mflarged View 01’ the Stippm‘t’ {may and i119 Cuff

gar: of the state which mmmteii ; war-:2 the fragus Wiih the binmetflc informatirm detectim}

apparatus of {A}. . it is a figure which shpws the gtmcturai example of the biometric infm‘maiian

i‘kfi'xiiiiun apparatus 096113 Emir-adamant. (A) is if: frrmi‘ View {if a unifigm’aitiml E‘xznnple a? that

'biniugimi infm‘matim detecfian apparatus Bf the present embmiinm‘li, and {3} £5 a {31:13 view {if a.

mnfigurafion example of the. biohagicai ini’og‘xrsafifln demtfiun appai‘amg (If the present is'ivmii‘ian

{A} is; .3 i‘mm View Of a (fan‘i’igumfion Esxe’u'n {331% Q)? the hiaiugica'i infarrnmiefi fketea‘z‘imn apparatus 0f

the present aztlfivodimem, and {E} is; a {flan View of a configuration examgzsie of the bimiagical

inimmafim} detection app-swarm of the garment inventinn it. is a figure which shews {he structurafi

S‘Xfifl‘kpifl Caf the biometric ‘infi'n’r'maitkm (ifltiécitifln agopéirai‘us {if this; Emht‘nfiment. It is a. figure

which sshuws the Simcmrai examp‘ie mf'the bimnfitrir. :infammfian flatection zippamtuss 0f this

Embadimenf. it is a figure- which Si'lowss the: ruminating si‘me 0f the biometric informafiun deiamiun

apparatus Of this Embodin‘mm. it is a figure expmimng this name 0f each part: Of an auricle

Expianatiofl sf 53111;:3018

it“) 1 201%

1142—331? 3’3
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DESCREPTEQN {3F SETMBOLS i Tragus 2. Fair 0? Mada 3 Ear {3311:2132} 4: Pair 0? rings '5 831 riflg G

Pair {if w’heeis 7‘ Ring ring 8 E31 ccmcha cavity 3i} Biolngica'i infm‘maticm demciian device 3‘] .1 st

arm 32 and arm 33 Sensor 34 Samar 35 Support shafi‘ 38 Air pipe 3? Sigma} fine. 40 {kigtamsa

variabie mechanifin'} ll} Ramting mechanism 4‘2 ACE“ 51‘.me screw «1-5 Cashier: =46 Ear hflflk

n‘zechaniwn 4‘? Magnet 548 Magnet. 513‘ Cuff ~36 Cuff 5? Support £1913}; 81 Light emitting eimnent

6'2. Light receiving eiemerzt 7743 Spring Ti} Lamb maeshanisn'l ?’2 Latch reieaae {autism 3’3 cm?

spring ”M Leafspring T5 Lamb tab T8 Ss‘ippurt $3963; {A} 2'? Suppnrt hwy {.8} 8-0 Bridge 82

Pram-Per supply unit 83 Switches 84 Pump 85 Saaiing material 88 Cufi‘z‘awfim‘x1‘:aeci‘aemism§§€}
Cuff sh‘fie mmthaniam

"i 14 BRQ ’3 ‘9 32
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til-Egg] Ecglil0 Title of Invention

Flaw—El AllzllA lllg MAE E—e‘ i gt“ method and system for providing health
managementservice

 

  
 

 

529i Abstract

5 $953 AnglEl ElelOll $2* 3 gélfll, ETErE‘El gill d: The invention provides the effective service for
3 Dallas El—Aerel ENE $Hl8l0i, 34 wwlOl Al gillElE managing health than the user the health management
“iii N33 CM‘ EN E'WOE xiii? El’i‘gl AHJill N3 Bil service providing system is disclosed comprising the mu
4, Alfi'fllll, AlEEIlDl DlOlélE Eafll DJDClElBl Mild; $l Itiple bio-signal instrumentation systems, which transmi
5i NEW; Ill fl Eliji §Ell Digai ts the bio-signal sensed in each sensor with the wireles+5l? Pl-Z’sle'llal M j Cull, Al

. 2 Ellfiljl flél- Alljl 5 communication method the user includes multiple sen
;i%5|1 :4 gill 55:2 Dllf Alfigggga g sors sensing the bio—signal of the classification it is att
a

E
'~>

0m 21' \J

 
N EN J4 #AlE I: A Jill A fig}, plasma AllzllE$El achable to the human body of the user and the health
$NE‘I: Mg were; pléillllal [Val/ta Wig I: éfll care server, which provides the tutorial in which the us
  

PlgFI—la Al iii/K m1 AlAEAl erjoins for the service for managing health of the kind
L4. ififlifig jiggle Alljl and the portable health care system which the user is
E portable ; the user operates the service program for pr

oviding the service for managing health in which the us
erjoins ; and provides the service for managing health

DJEJE'lBl Altlli, gill NE Dilé Align ifllg Diggial Al from each bio-signal instrumentation system to the wir

 
|_

Ag, 3123033 A , 53 I % A— eless communication method based on the received bi‘ flfl 31 ‘ ‘ IZH o—signal, and the tutorial received from the health care
server.
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The service for managing health, the bio— signal
instrumentation system, the portable health care
system, the health care server, the measuring
instrument support server .

EH E E E (Representative drawing)
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Flln gill ti:
HIE Alfi'fll 217$ EE-l

A'lfli

E3194 E94 Sco e of Claims 

E? 1%: Claim 1:

  
AiEIiSi EliiiOi Eii DiEBi Di, 55.3”Ci AHiii NEE EX ioi The multiple bio-signal instrumentation systems, which
E EiA3H9i AiiA—E EtiiéiOg giji ; AMA OiiAA EIiEiE gill transmits the bio-signal sensed in each sensor with the  

 

 
   
   

  

   

  

.Al—E EN EA ewes A 30l- Cl*°l AFAll NE JiiE Ai wireless communication method the user includes multi

AE1|,AOi3i AIEIDi 3|C IoE EEOi 322933 A—i:i AE <3i pie sensors sensing the bio—signal of the classification i
EiIiE A33 IiiI oiE 3i30+1iai AfileOi,AOt3i AiEXDi EEH 3i t is attachable to the human body of the user and the

55, Di, Aljl Ai 3Xi3i 345}; 343023 A— tiliE fligaiji health care server, which provides the tutorial in which
Qiéi Aitii: EEJEE gafl, gm,ji- gifl ME )Hé Al the userjoins for the service for managing health of th
AEQEC‘B Atji DA; EL gng AA,_iE : gr] 3qu d e kind and the health management service providing sy

app/e)+3, par-liar AthF‘E‘E +,A 9E I iii/d; jipioE stem which the user is portable; it operates the servic
giji?gym Bl A- til/K; 3‘15}: EQAE: ,DiQipiai Al A92 e program for providing the service for managing health
25%|; 3:0 EgoE o|E3, MAJ-u. El Aitii A All; Ai kEi_ in which the userjoins ; and comprises the portable he

alth care system providing the service for managing he
alth from each bio-signal instrumentation system to the
wireless communication method based on the received

bio—signal, and the tutorial received from the health car
e server.

21 ? 2%! Claim 2:

All 1 EON flOiA- , i3'iEEHE3d Email AiiEiE, Li E943 As for claim 1, the health management service
E ESH gi3i 3J3 ifljai AfiizHOii $325+ I3,i gi3i IiEAA 2—; Agiii providing system which the portable health care syste
NEE 3iEiQE Q3 i AIQXiOi 3+3 33WHE AtAgElOi Ea"5| m connects to the health care server through the netw
1,2,i3i3d3oi 53:? E {>13 iAHiii AiiEA3i 313334 ai AflzHE ork; it produces the health information of the user bas
,XiAEFS EECE 8i. . camel AAtiiA iiI Ai APE“. ed on the tutorial and bio-signal and it outputs ; and is

characterized transmitting the health information and bi
o—signal with the health care server.

E ? 3%: Claim 3:
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All 1 EtOll flOlA-, Ajjl 313ot3la AiHlEMUl éfllg 3g3$3cl As for claim 1, the health management service
El AlfiEtiOE—rEi #dE3 gtjl 34 %% Dill difii gt] providing system renewing the tutorial according to the
Jl‘é‘IlEl 6%; éEOll [ElEl AiDl HEM? c'idéloi Riggs? health information of each classification bio-signal, in w
E35102 5i.3 .3-3J+3—lal Ailzl A All; AlAél. hich the health care server is received from the portabl

e health care system and subscriber and is characteriz
ed by the providing.

02“ 3 4%: Claim 4:

Al 1 ElOll flOiAn {sifll AilA:, 3Ql§§rat(PPG) A1 Ai, El :51 The health management service providing system of

3 ElAlDiKGSR) .AiiAi, Alli C(EKG) H Ai, El iZ‘QC(SKT) .Aii claim 1, wherein the sensor comprises any one or great
A-, El$53l§%(ECG) flAiCE: 3ii:E(Acceierometer) er among the photoplethvsmograph (PPG) sensor, the g
AiAi % Oi: 5iLi Olgi3 fiétoi'731— 730‘ 0+ 6H7 $312+ alvanic skin reflex group (GSR) sensor, the electrocardi
a Aiijlg mg A $551.1, ogram (EKG) sensor, the skin temperature (SKT) senso

r, the electrodermal activity (ECG) sensor or the accele
ration (Accelerometer) sensor.

 

 

 ’3; 3 5%: Claim 5:

Al 1 $th 210i A-, AetDl ACLU—ill Mi Jillé AlfiEsl‘E,et l Aigll As for claim 1, the health management service
9 EDlEtOll 5J3; ¢ 21': LLtIl A, 37ml 5337*; ¢ 5‘: *3 providing system which the bio-signal instrumentation 5
AA 5,1 EE: DlfiOll 5433* “t ‘21: Dlgfllé 3,“ EOiL—c ‘lLlE ystem is characterized being implemented among the ri
EgEiF $15492 E3303 8% 312E343 Aiijl A All: AlAEAi. ng type whom can mount to the user finger, and the w
  

ristlet type which can mount to the wrist or the breast
band-like which can mount to the breast in the form of

 
    
 

 
 

at least one.

’2‘; ¥ 6?}: Claim 6:

Al 1 Emil {A‘OlAn 2m EEHE aétellal AliEé‘Ol efll 3421 As for claim 1, the health management service
ii Adi lllfi. AlfiE‘lll AtDl :Ad EAL E’JAlEE 03E}; J.“ All providing system which further includes the measuring i
f ' EIOltH gm $1, 11" 0|:3 34‘ 3 Alofi A1512 E1 i3 nstrument support server in which the portable health
6 .3 312 ea GE 6%3. it:3:.3lEl AilzllA Hi3 AlAE“. care system provides the driver program which can be

connected to each bio—signal instrumentation system a
nd wireless communication method.

3;“) $1 7%! Claim 7:

Al 1 €th QAOlAz 2,3 l AHAll .Al5 Bilf Al A3“?$1940 OlDl As for claim 1, the health management service
E Oi $§EiL gtjl ,éuig Digital Al WAGE?7C;Aig‘ Xi providing system which the power source is applied and

‘.3(URL)E 31%5l33ii333ial A- tilA Allg AlAEA. the bio-signal instrumentation system is driven ; and tr
 

ansmits the unique identifying information (URL) with th
e portable health care system.

’31? 8%: Claim 8:

All 6%) SEE All 7§Oll QAOlAl, etjl :EHE,aC3déi3JBl lfiEllé, As for claim 6 or 7, the installing automatically is the
A 5. AlA 9‘0 Ema C? E” health management service providing system the driver

EEOll oHétélE EElOlizH EEJEHOl :iClElDi ‘ilEIl 01$? program which confirms whether the portable health ca
itololfl, EilElOl 211i 902%, Oil Jilé 3i Xl-‘E Ailjli ’3 re system the driver program corresponding to the uniq
Di 3° A‘E’f‘ I1E‘Ol 6H 95% EElOlle EEZE“; Retail, ue identifying information received from the bio-signal i
Atjl Jilf 3i Il% AiHiEw‘j—E All'3il3 Atjl VEIOlHl 353 nstrumentation system is installed ; it is not installed ;
fl 3 IlE A*il6l33“303+ E Aiile Hi33 AlAEll. it requests the driver program corresponding to the uni

que identifying information as the measuring instrument
support server, and is provided from the measuring ins
trument support server.

 

2‘1? 9%}: Claim 9:

All 1 Emil flOiA
3-51 ‘3 CF: gill
aAiei a

, AtDl {were AiHl:,ACJDl AlgIlB 3:33 As for claim 1, the health management service
<53 DlUlOLr OlAl [3‘3 $1.33l0ll3ll at? Ii providing system which the health care server asks abo

   

 

A

{3% $9lécl01,e!3l 1.:x‘Ai: ADHE/joHAclélfl, gm ut the preparation of the tutorial based on the health i
IléiAiEE gtjl EFEHEDE 313*.3 El AlAEi‘O E HEEL: .31 2>l3l3l nformation or the bio-signal of the user to the doctor 0
Al ijli Allg AlAEE. r the expert ; it renews the tutorial with the productio

n / : and provides the tutorial to the portable health ca
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e3 lHlO$E,§l::lE
9:Oil OHEEEi EOEi ltH E§3%Ol A:il ElCH AMEN (Had—g

OJOIE,§IlElOt91IlEc—O‘E, “3i filfjl X34 MtHEAot
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125t0ll (”Oi/d, gill); i Jillé Al

     
7:3“, Xi'— AAAlat , '. oi! fiEH‘ PtétPtElAl/A

re system.

Claim 10:

As for claim 1, the health management service
providing system wherein the portable health care syst
em chooses the sensor reliability of each bio—signal inst
rumentation system is the highest bio—signal the bio—sig
nal of the kind is received to the manifoldly that is iden
tical from each bio-signal instrumentation system.

Claim 11:

As for claim 1, service for managing health. The health
management service providing system which is any one
of health check service, the emergency determination
service, and the emergency management service or th
e disease service for managing health.

Claim 12:

The portable health care system which comprises the
multiple bio—signal instrumentation systems, the selecti
ng unit, the RF interface receiving each classification bi
o-signal from each bio-signal instrumentation system to
the wireless communication method, the network interf
ace unit, the storage storing the health information, an
d the tutorial and bio-signal, the bio-signal, and the co
ntrol unit providing the service for managing health, an

<3 , d the selecting unit the basis health information is inpu
tfrom the user as to the portable health care system c
onnected to the health care server and measuring instr
ument support server ; and the user connects to the h
ealth care server and joins the service for managing he
alth; the network interface unit receives the tutorial an
d service program from the health care server through
the network ; and receives the driver program from the
measuring instrument support server through the netw
ork; the bio-signal operates the service program ; and i
5 received to the wireless communication method; and
as to the control unit, the user joins based on the tuto
rial received from the health care server.

Claim 13:

As for claim 12, the portable health care system which
the control unit produces the health information of the
user based on the tutorial and bio-signal and it output
5 ; and or is periodically characterized by the bio-signal
and health information to the health care server transm

itting with the real—time.

Claim 14:

As for claim 12, the portable health care system
wherein the control unit is characterized the installing
automatically box the driver program that requests ; an
d is received the measuring instrument support servert
he driver program it is not installed it confirms whether
the driver program corresponding to the bio-signal instr
umentation system connecting is installed or not.

Claim 15:

Page 4 of 20
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l't-l ruI

i
l AItHJl Algll§$El :EHEE 3-3393 Ali Eélg %OH The health management service providing method

3i3iI—l3l AIizilAOi DiC‘x3‘ 3iE 31%! £152 2 comprising preparing the step of subscription and basis
gill 3d3t1ial AIHID lgtDl DlE 62; £1? ‘ 3i: health information being registered at the service for m

o 3i E anaging health the health care server connects from th
Bl A A 9‘03 ililgol.i $331th Cl¢ lei e user through the portable health care system, and th

;E:‘O Aoijl Algllfll EIEIE‘S’I Ao'ii A‘ X 5i e health care server is the tutorial according to the kin
fl EéA 9E éljl :CHE jdémdal A AE‘EE E3 d of the basis health information and the service for ma

A03 l fifllg 3:33am AlAEi‘Ol AtDl 3tIlEl ell fill naging health joining to provide the step, of providing t
IliAIE DlPiOE AoUl 3124-33 Will/‘2 Xi 7 o the portable health care system the step of multiple
" ' 330 75‘0“ 5“ ”gt—”El Will" All bio-signal instrumentation systems sensing the bio-sign

al of the classification of the user and transmitting with
the wireless communication method with the portable h
ealth care system, and the portable health care syste
m is the service for managing health based on the abov
e-mentioned sensed bio-signal and tutorial.

iii 32Inll}03
lI

mg‘\_I.I

lijllll20? >03E52Olillg“Eafa] I
:l

ll] U

gF

saysg
   

11.39
    —|

AUI OI
  OH942%S2IOIIQ1"I'll' WWlfl3em

09. IE

3E1? 1650': Claim 16:

Ill 15 EiOil O‘OIAI, A7l 3i3t3lEl AIijl A2 ngél: .EDIlE, As for claim 15, the health management service

Aijl :ElléE 3d3i3iEl Al AE“Ol Aljl Xlé‘AI 3‘ gill d;§ 7i providing method for being characterized that the port
“ACE éijl Aqulol 9*” A ‘32 ““335 Oi : I5F2 gIA‘9 able health care system produces the health informatio 

 

  

 
  
   

E 5i?— .3I23l3ia AIile Ill: EAJEH. n of the user based on the tutorial and bio-signal and t
he step of providing the service for managing health ou
tputs.

g .71 17%}: Claim 17:

Ill 15 EoiOll O‘OIAI, AotDl éfllg {ingal Al/_AE1‘O AtDloXE As for claim 15, the health management service
E” Asill Ali 24 .324 iii-32 AtDl 3 34.3El AIbLE Xiéol: providing method further including the step that the po
EDI 2h AiDl aaeaI AItHJl AiDl EEHE 3d3t3—ial Al:%‘2 rtable health care system transmits the classification bi
§=EI TdElE éJl 34 gag {gill dig, gill DIO‘IIQI o-signal and health information with the health care ser
3133211310“ EElEl éijl Ili‘ -% seam IllEfilE EUIl: CI ver, each classification bio-signal, and the step of rene
Tiara?313 2330? al‘ .3I2J3ial AIile Kilg E’OFEH. wing the tutorial according to the health information of

the subscriber and providing, and as to each classificat
ion bio-signal, the health care server is received from t
he portable health care system.

{5; $ 1830*: Claim 18:

iii 15 €th EACH/d, Aotjl gill AlitglgErZflPPG) Adi, The health management service providing method of
E 55% ENE (GSR) Aifi, AW C(EKG) .Aifi , El$$¢(SK claim 15, wherein the bio-signal comprises any one or g

T) N5, ElgijI§i¢(ECG) .Aié EFL jI:C(Acce|erome reater among the photoplethysmograph (PPG) signal, th
ter) Alg7 ==3m: élLl OIgiE Eéél': 315 :é‘E: 5i: e galvanic skin reflex group (GSR) signal, the electrocar
3.30l—tu-BI Maw/t Ill; uonér diogram (EKG) signal, the skin temperature (SKT) signa

l, the electrodermal activity (ECG) signal or the acceler
ation (Accelerometer) signal.

2:; $ 19g: Claim 19:

ll 15 EiOll O‘OIAI, ADl Atill .Ai5 DIlé AlA flOl .Ai%cl PiDl As for claim 15, the health management service
E OI THEElE‘e, ojl :EHEJDa 3J3t1ial MAE RED 0 A‘g‘ 5; providing method further including the step, and the ins

E(URL)§ a;0 5i: EIJIIOI Aotjl ;EJI§ gggaI AIA EIIOI tailing automatically is the step the driver program whe

AiDl AHJill Ali Bil: AliElEi‘jEIA AlEl: gjl 1°. A E” rein the bio-signal instrumentation system confirms accii

 

  

 
 
     

 é; EOll oHEtol: EalOltH EEZIECfiOlIg ElOI EAEIl OI$§ eptance and rejection the driver program corresponding
zeal, AAililOI OiIl 95193,ng DIE 3i XIOI AIHIE Act to the step of transmitting the unique identifying inform
7 :0 A432” oiOll ollEtolt :ElOltH Eijféé EEEIE ation (URL) with the portable health care system, and t
EDI 0i, AtDl DIME 3i Ilofi AIlej IAFDI 1% Mg éEOll SHE—5t he unique identifying information in which the portable

8.: CBIOIHI EETEHE X— gaI: IZIJIIOI gjl img 5?; health care system is received from the bio-signal instr
Eal AlAEi‘Ol AiDl Dilf Di I OI AIHIEEEI AME : Ajjl C umentation system is installed the power source is appl
E OlizH EETEt Ii , A‘A ol' .EUIl CI 336% 31,— 3, led and it is driven, and the step it is not installed ; an
5,0 E ii: 33.1% Midi/A Kill, EC’JEH. d of requesting the driver program corresponding to the
 

unique identifying information as the measuring instrum
ent support server., and the measuring instrument sup
port server transmit the driver program corresponding t
o the unique identifying information, and as to the, the
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portable health care system is received from the measu
ring instrument support server.

Claim 20:

As for claim 15, the health management service
providing method the health care server the preparatio
n of the tutorial asks about the preparation of the tuto
rial based on the health information or the bio-signal of
the user to the doctor or the expert ; and for being ch
aracterized renewing the tutorial with the production /.

Claim 21:

As for claim 15, the health management service
providing method the same bio-signal of the kind is man
ifoldly received from each bio—signal instrumentation sy
stem ; and further including the step that the sensor r
eliability of each bio-signal instrumentation system cho
oses the highest bio-signal.

Claim 22:

As for claim 15, service for managing health. The
health check service, the emergency determination ser
vice, and the emergency management service or the h
ealth management service providing method for being c
haracterized receiving at least one among the disease
service for managing health.

Claim 23:

The health management service providing method for
being characterized comprising receiving the step the u
ser connects to the health care server and it joins the
service for managing health as to the service providing
method of the portable health care system connected

, to the multiple bio—signal instrumentation systems, and
health care server and measuring instrument support 5
erver; and of the basis health information being regist
ered from the user. and the tutorial according to the k
ind of the basis hea1th information from the health care
server and service to produce and output the step, of
operating the service program it stores the step of rec
eiving each classification bio-signal from each bio-signa
l instrumentation system to the wireless communication
method, and the health information according to the se
rvice program based on the bio-signal, received to the
wireless communication method and tutorial.

Claim 24:

The health management service providing method for
being characterized of claim 23, wherein the installing a
utomatically the driver program which or periodically co
nfirms the bio-signal and health information as the heal
th care server whether the driver program correspondin
g to the step of transmitting with the real-time, and th
eb-io signal instrumentation system connecting is instal
led, it is not installed, it requests the driver program
as the measuring instrument support server, and is rec
eived further include the step.

Background Art
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The present invention relates to the health
management service providing system and method ther
eof.

It is the reality when the health condition of the
modern peoples over the time gets worse because oft

‘ he reason including the today, the industrialization, the
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power generation of the computer technology, the pow
er generation and environmental contamination of the
mobile tool etc. and it is the trend increasing of the co
ncern about health due to the increase of the income.

The bio—signal system, in which the existing health
care system which is presented it satisfies the desire o
fsuch user measures the bio-signal of the user and the
health care system providing the service for managing
health mutually work and it notifies only the health con
dition toward the bio—signal of the user but it stops.

Moreover, the existing health care system measures
the bio-signal and consequently the value is notified of
but the value stops. In that way the effect is unable t
0 be exhibited in state without the knowledge in which
the user is special.

For example, the existing health care system can
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provide the bio-signal which the basic value is measure
d for the user to the value or the graph type. But it is
clear the health condition according to the current heal
th condition or the measured bio-signal is not transmitt
ed to the user. In that way the user specifically canno
t confirm the health condition of the current oneself an

d the problem and the method for raveling the problem
about the current health condition cannot be recognize
d. In that way the user provides only the function ofju
st informing the user of something only the current org
anism state.

And in the short distance between the bio—signal
instrumentation system and the server in which the exi

l sting health care system senses the state of the huma
n body, it has the spacious obstacle providing the servi

OlAl E 3.“ (EAL Ejl' 0 3‘ ce only when being connected to the streamline and af
ter it passes through the separate installation process i
n the case to use the bio—signal instrumentation syste
m in which the user is new to be troublesome.

Summary of Invention

Effects of the Invention

As described above, the present invention has the
AI effect that the user can choose the service for

managing health in which oneself wants and ***

l private health administration tutorial, prepared of the
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Dl glél gill AJ: Elli Miglg lam, gill, gigaimg} :Eig expert like the doctor and the health management
ow Al El 5EH§ Al i0“_l ;i $501M Ni; 34 3339; l, Al individualized based on the-health condition can be
Eamoi‘xl-EE No“: ads ilAé} 5+ 2" 94004, Dilé 19‘ 1% 3 pOSSIble and the bio-Signal Instrumentation system for
N til 1‘30 a; Ag§l5 _Ar 1%.: 51M ‘flEl $8; Algll measuring the health condition of the user measures

— J p: — J _ ’0 C the Signal to the ring, the bracelet, and the accessory-DHJl Qlé> Ill A‘O 31:Al/\CA.=:Dl/tHaiol.i%§TBl . . .
U. :0 WOW — AF; ;6, A Ci; :j style like the earring in each part of the body. In thatl iJOlluAl 5AMHIllce Ell, .Meetljl . .

0. El way the discomfort can be minimized on the wearing of
M " the user and it can miniaturize as well as the measuring

location dispersively is arranged. Moreover, it has the
effect that immediately the bio-signal can be measured
without the separate installation process in case the
user changes the phase bio—signal instrumentation
system of the piece with additional /.

DIE“ Blfll Technical Task

[HEW - ““305 53 @1943“: 5A1 512 5H35Oljl Ol5l04 5:9 Therefore, the invention is invented to solve the
El 312%, OJillEl AJEH2 3tXl<3lOi AHill AJ§5 All, <3lE 3i? above-mentioned problem. And in order to dispersively
      

EM; OHHW El aEHh— _ ”LP PHIl"P “f 0‘ 17— :EaélélOi Al arrange all kinds of the sensors perceiving the state of
glljl 555* 5% 915% Ell—l, 3t3st+l3l Allzll ACI’l, Atill .Al5 the human body and provide the bio-signal to the acce
jili MAW-3M 55"“3 MpgF ”I“ (317 . 5'04 Al II: OH ssory-style it miniaturizes and the user puts and the in
3 l N <5 Bil:' AlAEH— ‘4, <3l0i, $45k: ”QT—iii AHHl dependency between the service for managing health,

#— 3‘33 6i: 310i 910. and the bio—signal instrumentation system are provided
and the bio-signal instrumentation system in which the
user wants is put on and it has to receive the desired 5
ervice for managing health.
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955+, .E 5mg Pigliial Altll A5 Klimt AlqllEOl 3%: Moreover, the invention provides the health
Kiel; ElAl OllDl Sol <3l0i E 55+ .3i3l Xlil—3 AllgUtoA 0‘ management service providing system which asks abou
E: élfl, Ali'sllj l5toél': ADHIll AJQ Bil: AlA EHElé tthe health needle of the users receiving the service f

 
 

 

    

[LlElEH EBl ‘30 3 ”iii filo SiOl AJAl3lE§ AllzllAE5%“ or managing health to the doctor and it receives the su
25.0 ¢ it: 9'3:*3l AHH k No1 Al‘EH 5’2 7 ”We All itable health needle and on a real time basis can receiv
35E ZiOll :1 24m O‘Cl. e the service according to the kind of the bio—signal ins

trumentation system which the user puts without the i
nstallation process of being troublesome and method th
ereof it has the purpose.

$23 94 $254 S—c' 33% Structure & Operation of the Invention

”gill Flo C*A’élDl ‘?l.5l t”330i mil-moi [£le 9H7”— al The health management service providing system
Alljli Hi3 AliEaHE, Algllg OJJ'EllCll 55* ilséllfli,"0% according to one side of the invention for achieving the
UHBl Ac'iill AJ§§ 3tIlélE El—+—3H9l weeHl<3l Oi, 3i AJA- purpose is attachable to the human body of the user a
OllAi “HEP: AHXll N5 5 EN EN ”JA‘OE 535W Cl—Jf— nd multiple sensors sensing the bio—signal of the classifi
0i ArJill .Al0 MK. Al Afiilll, Alqlljl DlO‘Bl.l5 5.5% WEJTH cation are included and the multiple bio—signal instrume
El Mai/kg eiel Ila/fig algal; Willa—'—ial AlleCPl , Algxi ntation systems, transmitting the bio-signal sensed in e

Di :ai Dlgalfl: AlginDl plea: 5303a mag; mg ach sensor with the wireless communication method an
Eljl eiai A—lljlfi Eijg; $06G, 34 will AJ: 31% Al d the health care server, providing the tutorial in which
Agoaea "IA-l 5N bOlA OE ”\NE :— All ill NEW, Pia; the userjoins for the service for managing health of th
,Illal AlizH5‘5‘El {KNEW x .5lAl5 jlldPO? pigplai AlizllA e kind and user are portable and the service program fo

g Kl gar: EfiHg ID-lgigipla M/tgie fiérgicp r providing the service for managing health in which the
userjoins is operated and the portable health care syst
em providing the service for managing health from each
bio-signal instrumentation system to the wireless comm
unication method based on the received bio—signal, and
the tutorial received from the health care server is impli
ed.

 
   

  
  

  

P
.5 l3*E’DHOll [Cl-5 5; ‘5 32;?El AlAEHO, Hi5 0472 56H 3- The portable health care system according to the
3t"Jal AltHOil Eiéim, IliAA— QJ AHXH. lag DlHlOE Al5 present invention transmits the health information of th
moi 3:» SEE AoH/g 5m $51651, 3+0g2 g gill d5: e user based on the tutorial and bio—signal it connects
g aDlllal Al Iii agéim to the health care server through the network to the h

ealth care server the health information and bio-signal i
t produces.
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According to the health information of each
classification bio-signal, received from the portable hea
lth care system and subscriber, the health care server
according to the present invention renews and provide
5 the tutorial.

The sensor according to the present invention is any
one or greater among the PPG (photoplethysmogram :
photoplethysmograph) sensor, the GSR (the galvanic sk
in reflex : galvanic skin reflex group) sensor, the EKG (e
lectrokardiogramme : electrocardiogram) sensor, the SK
T (skin temperature : skin temperature) sensor, the EC
G (electrodermal activity : electrodermal activity) sens
or or the acceleration (Accelerometer) sensor.

The bio-signal instrumentation system according to the
present invention is frozen but it is implemented among
the ring type whom the bio-signal instrumentation syst
em according to the present invention can mount to th
e user finger, and the wristlet type can mount to the w
rist or the breast band-like can mount to the breast in
the form of one.

The health management service providing system
according to the present invention further includes the
measuring instrument support server in which the porta
ble health care system provides the driver program whi
ch can be connected to each bio—signal instrumentatio
n system and wireless communication method.

If the power source is applied and it is driven it
transmits the unique identifying information (URL) with
the portable health care system.

As to the portable health care system according to the
present invention, it confirms whether the driver progra
m corresponding to the unique identifying information r
eceived from the bio-signal instrumentation system is i
nstalled and if it is not installed , it requests the driver
program corresponding to the unique identifying informa
tion as the measuring instrument support server and it
automatically sets up the driver program provided from
the measuring instrument support server.

The health care server according to the present
invention asks about the preparation of the tutorial bas
ed on the health information or the bio-signal of the us
er to the doctor or the expert and it renews the tutoria
l with the production / and it provides the tutorial to th
e portable health care system.

As to the portable health care system according to the
present invention, if the same bio-signal of the kind is
manifoldly received from each bio-signal instrumentatio
n system the sensor reliability of each bio—signal instru
mentation system chooses the highest bio—signal.

The service for managing health according to the
present invention is any one of health check service, t
he emergency determination service, and the emergenc
y management service or the disease service for mana
ging health.

The multiple bio-signal instrumentation systems
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according to the dissimilar side and the portable health
care system connected to the health care server and
measuring instrument support server of the present inv
ention comprise the selecting unit which the basis heal
th information is input from the user and the user conn
ects to the health care server and joins the service for
managing health, the tutorial through the network from
the RF interface, receiving each classification bio-signa
i from each bio—signal instrumentation system to the wi
reless communication method and health care server a

nd the storage, which stores the network interface uni
t, receiving the driver program from the measuring instr
ument support server through the network and health i
nformation, and the tutorial and bio-signal it receives t
he service program and the control unit which operates
the service program and provides the service for mana
ging health in which the userjoins to the wireless com
munication method based on the received bio-signal, a
nd the tutorial received from the health care server.

The control unit according to the present invention
transmits the health information of the user based on t

he tutorial and bio-signal to the real-time it produces.

It confirms whether the driver program corresponding
to the bio-signal instrumentation system connecting is i
nstalled and if it is not installed , it requests the driver
program as the measuring instrument support server an
d it automatically sets up the received driver program.

The method for providing the service for managing
health according to another side of the present inventi
on comprises the step of the health care server conne
cting from the user through the portable health care sy
stem and subscription and basis health information bein
9 registered at the service for managing health, the he
alth care server is the basis health information and the

step it makes the tutorial according to the kind of the
service for managing health joining and of providing to
the portable health care system, the step of multiple bi
o-signal instrumentation systems sensing the bio-signal
of the classification of the user and transmitting with t
he wireless communication method with the portable he
alth care system, and the bio—signal. As to the bio—sign
al, the portable health care system is sensed and the s
tep of providing the service for managing health based
on the tutorial.

The portable health care system produces the health
information of the user based on the tutorial and bio—si

gnal and the step of providing the service for managing
health according to the present invention outputs.

The method for providing the service for managing
health according to the present invention further includ
es renewing and providing the step that the portable h
ealth care system transmits the classification bio-signal
and health information with the health care server, and
the tutorial according to the health information of each
classification bio—signal, in which the health care server
is received from the portable health care system and s
ubscriber.
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The bio—signal according to the present invention is
any one or greater among the photoplethysmograph (P
PG : photoplethysmogram) signal, the galvanic skin refl
ex group (GSR :galvanic skin reflex) signal, the electroc
ardiogram (EKG :Electrokardiogramme) signal, the skin t
emperature (SKT:skin temperature) signal, the electrod
ermal activity (ECG : electrodermal activity) signal ort
he acceleration (Accelerometer) signal.

The power source is applied and the bio-signal
instrumentation system further includes the step if is dr
iven of transmitting the unique identifying information
(URL) with the portable health care system, the step it
confirms whether the driver program corresponding to t
he unique identifying information, the step of transmitti
ng the driver program, and the installing automatically i
s the step the driver program. As to the step it confirm
5 whether the driver program, the portable health care
system is received from the bio-signal instrumentation
system is installed and if it is not installed of requesting
the driver program corresponding to the unique identifyi
ng information as the measuring instrument support ser
ver. As to the step of, the measuring instrument suppo
rt server falls under the unique identifying information.
As to the, the portable health care system is received
from the measuring instrument support server.

As to the preparation of the tutorial according to the
present invention, the health care server asks about th
e preparation of the tutorial based on the health inform
ation or the bio-signal of the user to the doctor or the
expert and it renews the tutorial with the production /.

The method for providing the service for managing
health according to the present invention further includ
es choosing the sensor reliability of each bio-signal inst
rumentation system is the highest bio-signal the same
bio-signal of the kind is manifoldly received from each b
io—signal instrumentation system.

The service providing method of the multiple bio-signal
instrumentation systems according to another side and
the portable health care system connected to the heal
th care server and measuring instrument support server
of the present invention comprise the step if the user c
onnects to the health care server and the user joins th
e service for managing health , of the basis health infor
mation being registered from the user, the basis health
information from the health care server and the step it
stores and of operating the service program, the step
of receiving each classification bio-signal from each bi
o-signal instrumentation system to the wireless commu
nication method, the bio-signal received to the wireless
communication method, and the step of producing the
health information based on the tutorial according to th
e service program and outputting the tutorial according
to the kind of the service is received.

The step or that the service providing method of the
portable health care system according to the present i
nvention periodically transmits the bio—signal and healt
h information with the health care server with the real-

time, and the installing automatically is the step the dri
ver program further are included. The installing automa
tically is the step the driver program confirms whether
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jam AHjH .AlA2 34A: MAEAA(100)© CAA-A 2AA gAAAOE AH
film—2; 33DAZA-ABAAAEAA(200)OEXA12A_+_OAO
DA,OAE‘AP" :AA-A 0A MAEAon-OAA-A EAAUAAA EE‘;A(BI
uetooth) %AA ‘22, IAlej (Zigbee) 2AA A’AA 5E2 {AEAAA
t2(Radio Frequency Identification).;EAAl 2A2
2 215A.

the driver program corresponding to the bio—signal instr
umentation system connecting is installed and if it is no
t installed it requests the driver program as the measuri
ng instrument support server and is received.

Hereinafter, the health management service providing
system and the method thereof according to the inven
tion are particularly illustrated with reference to the at
tached drawing.

Figure 1 is a block diagram for illustrating the health
management service providing system according to the
preferred embodiment of the invention.

Referring to Figure 1, the health management service
providing system according to the present invention co
mprises the multiple bio—signal instrumentation systems
(100), and each bio-signal instrumentation system (10
O) and the measuring instrument support server (300)
and the health care server (400) connected to the wir
elessly connected portable health care system (200), a
nd portable health care system (200) and network.

And the health care server (400) provides the service
for managing health about the user it operates with th
e expert or the specialized agency making the health m
anagement tutorial the health related information is an
alyzed, such as the doctor. That is, the different respe
ctively health management tutorial is prepared accordin
g to *** health information and the bio-signal in which
the health care server (400) joins the service for mana
ging health and it transmits with the portable health ca
re system (200) of the correspondence user and the se
rvice for managing health is provided.

The health check service, the emergency
2 determination / management service, the disease sen/i

ce for managing health etc. can become as to the serv
ice for managing health, and it is the service which ana
lyzes the blood pressure of the user, pulse, the body t
emperature etc. and in which for example, the health c
heck service determines normality acceptance and reje
ction and if the user chooses the health check service

the health care server (400) provides the normality or t
he health management tutorial grasping on the abnorm
al state according to the value including the blood pres
sure of the user, pulse, the body temperature etc. and
the service program and health management tutorials p
roviding the service selected by the user are provided.

The everywhere each bio-signal instrumentation
system (100) is attached and set on the human body 0
fthe user and the bio-signal of the human body sensed
from the adhered sensor is provided.

And the bio-signal instrumentation system (100) can
transmit the bio-signal with the wireless communication
method with the portable health care system (200) and
such radio communication system the infrared ray com
munication method, the Bluetooth communication meth
0d, the Zigbee communication method or the RFID (Rad
io Frequency Identification) communication method et
c. can be used.
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Al;E ?./\H EA 0 . DHHéF—HEH AHAEH‘(200)OHH§
”aéHEH

:IaII—J owe—I iHal C1'=(110).— L8H +8.24 8:: 8mm
EOHHHEHBH);¥HH°H*OHHE%10HDHEHEHOH,—'+:—£H 85

3/40: ppG AHIHH Mag 8 ng A 3341 EHCH..
  

EZaEE_ EéHEiHQH H12 A‘AHOH OHH EH? EHAAHES AOHJ'IHH d8; IHIH'
iJHE—HAHJHKgalvanic skin reflex OH8H, GSR EH 80‘?) HAH,

EHE(EIectrokardiogramme OH8H, EKGBH 8HEH) AEAH, 118E
E(Skin temperature OH8H, SKTEH 8o‘eH) AilA ‘ZCH 884$
DH, LHgflHOlHE ElgEDHEEHgmlectrodermal activity OH8H,
ECGEI 80‘?) EAH, SKT HAH %Ol ‘=‘8HEHEI.

C}

The user the portable health care system (200) is
portable and the characteristic of the bio-signals recei
ved from each bio-signal instrumentation system (100)
is analyzed and the service for managing health which
the user chooses is provided.

The health care server (400) transmits the health
related information of the user according to the bio-sig
nal received from the portable health care system (20
O) to the portable health care system (200) of the user
the health management needle of the doctor the docto
r prepares the health management needle which is suit
able to the correspondence user it stores and the healt
h related information is asked about to the doctor.

The measuring instrument support server (300) stores
the installation module including the measuring instrume
nt related information and process program information
of each bio-signal instrumentation system (100) which
the user uses etc. and the installation module of the c

orresponding bio-signal instrumentation system (100) is
provided to the portable health care system (200).

Figure 2a is a drawing illustrating the bio- signal
instrumentation system according to the first preferred
embodiment of the invention.

The drawing 2a shows the ring type bio—signal
instrumentation system (100) according to the first pre
ferred embodiment of the invention. And in the bore fix

ed region of the ring, the PPG sensor is adhered and th
e analog processing module (110) is installed in the fixe
d region of the diameter surface and the PPG sensor an
d analog processing module (110) are electrically conne
cted.

If the user inserts the ring type bio-signal
instrumentation system (100) in finger , photoplethysm
ograph (it calls because of being less than, and PPG) 5
ensor of the bore of the ring sense the photoplethysmo
graph of finger and the PPG bio-signal is transmitted wi
th the analog processing module (110) and the analog
processing module (110) transmits the PPG bio-signal w
ith the wireless communication method in the portable
health care system (200).

And the space in which the analog processing module
(110) can include the power supply device (for exampl
e, the battery) in the inside is prepared and the PPG bi
o-signal is transmitted with the wireless communication
method.

Figure 2b is a drawing illustrating the bio- signal
instrumentation system according to the second prefer
red embodiment of the present invention.

The drawing 2a shows the wristlet type bio-signal
instrumentation system (100') according to the second
preferred embodiment of the present invention. And in
the diameter surface of the ring, the galvanic skin refle
x group (it calls less than the galvanic skin reflex becau
se of being GSR) sensor, the electrocardiogram (it calls
less than the Electrokardiogramme because of being EK
G) sensor, and the skin temperature (it calls less than t
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he Skin temperature because of being SKT) sensor lam
p are adhered and the electrodermal activity (it calls le
55 than the electrodermal activity because of being EC
G) sensor, and the SKT sensor lamp are adhered in the
bore.

jail ali’l Bicj:r‘dOllLE EDlEl DlEl glOll GSR wAl, EKG And the GSR sensor on the substrate of the fixed level
A-llA—l SKT LllAl EOl $ZlEl Bl, Achill dig gEl‘e'lélE, A/D in the diameter surface of the ring, EKG sensor, and th
illfilE‘o lOl AHIl NEE Ell El lEJAlOl NEE Piglet Ol—érOil e digital processing module are included. The digital pro

EN EN HOW OE éfllfi ?-3l.1lal AlAEAl(200)OE Elgal cessing module the SKT sensor lamp is adhered and it fi
E Ulla ilal egg $ljlglcl_ lters the bio-signal and transmits with the wireless com

munication method with the portable health care syste
m (200) after it converts into A/ D and it converts the
bio-signal into the signal of the digital method.

  

  EEél, DlEl éJOllE Alglljl ACHJEll dig éfillg EgEfll Ali Moreover, the button and bio-signal sensing start

@(200)EE EAEI: HlE 2—; AHill A45 3le AlAl HlE EOl button etc. can be installed on the substrate the user
gilg 1% flCl. transmits the bio-signal with the portable health care 5

ystem (200).

Olali,Ea We? AHil Ali lllé AllAEH(100)E Al<all? l :2 , and the wristlet type bio-signal instrumentation
Oil iljll Kind, LllgEOll $141 EECG AilAlxC" SKT & Al: E system (100) transmit the ECG sensor which if the user
CG Acqil Llfi 3.; SKT AHA—(ll Llfig gxlalo: Cilia ilBl Egg. wears the wrist , is adhered to the bore. And SKT sens

E algal, l'lIlEi ilBlC1=o ECG AHjl Alf2 cu SKT AHill or is the ECG bio-signal and SKT bio-signal to the digita

A52 sale 3 élllfll llAalQoopa 39¢gala l processing module is the portable health care system
(200) the ECG bio-signal and SKT bio-signal it senses.

 

 

Eel, Alglljl Billie? AH All Ala Bllé AlAEH(100)Ol @2314 Moreover, the user puts the end portion of the
l FritEl GSR EM, EKG AilAl, SKT wAlOll ElEll éjlélel opposite finger above the GSR sensor, adhered to the

31 s52 Belg; AHill Ali all Alxl HlEO ‘l . .04, GSR diameter surface of the wristlet type bio-signal instrum

we, EKG wAl, SKT wAl%E GSR ADHill Adi, EKG ADHill Ll entation system (100) the EKG sensor, and the SKT se
i, SKT ACHJEll N63 3flixl5l7, ‘K-lg alga #2534, Cilia nsor and if the bio-signal sensing start button is presse
filal 9:3 IX-lilalj, Elma xal g=g 3TH? Ij—lglllllal Al d , the GSR sensor, the EKG sensor, and SKT sensors
AEA(200)OE 34 AHill NEE Ilifiltl. sense the GSR bio-signal, the EKG bio-signal, and the S

KT bio-signal and if the send button is pressed , the us
er transmits with the digital processing module and the
digital processing module transmits each bio-signal with
the portable health care system (200).

   

 

 
 

E ZCE E $950i All 3 A‘AlOl Oil [3% AHil NE NE Alia!l Figure 2c is a drawing illustrating the bio-signal
E §%6l3l $lél EEOl Cl. instrumentation system according to the third preferred

embodiment of the present invention.

   
  

E 2c: 5 téCHEl All 3 AE‘AlOi Oil [Eli Dl; EElZAHill A E ill The drawing 2c shows the breast band—like bio—signal
é Al/kél(100")‘-’ CAl.5l 310$, DlAHlEH AHill N0 )llé Al instrumentation system (100) according to the third pr
A612 Oll Qlillol 25‘9—0 “Al all: DlicllKAccelero eferred embodiment of the present invention. And the
meter)4,l oLqu @2050“ SKT LllAl EKG LllAl gol gala ill. SKT sensor, and the EKG sensor lamp are adhered to th

e accelerometer and the human body contact side in w
hich the breast band—like bio—signal instrumentation sys
tem senses the movement of the human body in the ou

    

 

 

tside.

jlélll‘efi AHle A ; Ellé Al A Fil(100).° A?“ 7” NOW: T” The breast band-like bio-signal instrumentation system

EEIE HllElElQI, Elfoll git gal: LlElLll: LED(PHEQ (100) includes the battery supplying the predetermined

géfljOll ail: BlAi‘EE $9435 AlAlIl mgll alfajollAl A drive power, the LED (lamp) showing the operation stat:24: /<p 7+5 .4: ghex 945l— _;l:llall:l_ e for the outside, the restart button resetting the pow
er source in the upper surface, and the power button.
The power button comes the power source from the b0
ttom surface can switch off.

JlEEDll, SKT AilAl, EKG AilAl 0% 34 HléE 3 Et elOll TH: Accelerometer, SKT sensor, the on/off or the SKT
ElOl d§&_Eod’ég 5% SAODl,Al81lD AdEiélE Hl§Ol sensor the bio-signal instrumentation system (100) acc

[Elal ’QDHAMil. i6 Dllé Al\EH(100)2 M343 Q/Qfialjltl, al ording to the button, the bio-signal received from the E
Atoll, SKTLlA—l EKG AllA— gbgl #533 ACHJEll 5:3, jl KG sensor, and the control means (not illustrated) are i
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igjqigga 4.,AiEl: 34m .Ai 6% QA- OE éflifl PigP—iai nciuded. The on/off or the SKT sensor the bio—signal in

MAei(200)oa Egg}: mo ¢ci(gi:/\i)2 :lijiéifii_ strumentation system (100) according to the button th
e EKG sensor and each button are implemented on the
substrate and it can be connected to the signal wire a
nd the user chooses. The power source it resets. The
control means (not illustrated) wirelessly transmits the
sensing signal received from the accelerometer with th
e portable health care system (200).

 

E 3% E UE‘E’EEi merger e‘Aimimi E£i§ éflig deoiEiEi Ai Figure 3 is a block diagram for illustrating the portable
gee SEEN Tiéi E3 EECiEi. health care system according to the preferred embodim

ent of the invention.

éfli C 32 315%, .E mmOil [EFT :EHEa PfjiP—tai Ai*E“ The above the portable health care system (200)

(200).T TM oiEiEi iOi/“=1 (210)0i, LilEO 7 WE LHiCi/“j according to the present invention includes with the RF 

  

 

(220)9l,§ ‘=‘(23.0)i ,fiEt‘:(240)0i, Ii§t=(250)9i interface (210), with the network interface unit (220),

AiiOi$(260)% EgéI-CL with the output unit (230), with the selecting unit (24
0), with the storage (250), control unit (260) with refe
rence to 3.

gtJl LT—N PlEi‘IHiOi/‘T (210).: 34 ”‘H. ill N5 Elié Ai/‘E‘l The RF interface (210) receives the bio-signal from

(100)E§$Ei gill @st E #LetEl. each bio—signal instrumentation system (100).

”gill HiE%:l i3 ElEiOi M:(220).: LliEo— :lT goH Jillé ii The network interface unit (220) transmits the driver
Ila—l emcee) g; agmai A) i:H(400)Di Efioim, Jiié Di program from the measuring instrument support server
 

Ilsa AlizH(300)Lr$Ei LBiOilnL #Lr iaH— ¢Ai5i. 1, pi:EMA—i (300) it connects through the network with the measur

Bi Mm(400)aga pignigi XiiMETAA 5| 7 “till NE ing instrument support server (300) and health care ser
9.; 3130* glad 2531; agile Ai iii(400)§ xiigit/h ver (400) to the health care server (400) the bio-signal

and health related information the health management
tutorial is received from the health care server (400) it
receives.

etji JET—(240): Ci—“F 3H°i 9 |2H§§ Tbiéifli, Aiglili The selecting unit (240) includes multiple key buttons
Aim/RE NEHoii—J, DiE .3i3r We; Ola? 7.“ Oi'TT, era. and the user chooses the service and the basis health i

nformation is input.

ei3i1§3$(250)eeiee+ai A7 i:H(400)§—‘=r‘E #dElE 3d It stands with the health management bringing and the

areal IiEtAiC’x iflig EéEiEi Ai ifgi(200)0i gill dig storage (250) is received from the health care server
. , 3 .t'iOLr edger: 2+2; .4134 g (400) the portable health care system (200) analyzest
E; IiIiStEi. he bio-signal and the health related information produc

ed based on the health management tutorial is stored.

 

      
    

 

éfli AiiOi . (260)! wee AHiii N 57 5,. Ufa .- Moi The control unit (260) provides the health management
Ii, general IiE‘Ai 0i, T“. Fl AHfill NEE i:ii m 21 Far OlaT tutorial, and user the health related information is outp

Oil 3m 3.34 Iowa Ali/<37om 3-3t1ifi4 53in §a=(230) utted to the output unit (230) after the analyzed bio-si
g :EéiOi AE‘Li IiOiiJii 3i:Elma AftiiAT iii 38H}, 73., gnal is compared and is examined the health related inf
 

IiiOiT(260)E Dig; glad 7H: ELMO-1 55:2: Digs—Ida Aiifli ormation is produced the received bio-signal is analyze
(400)E $135+th 3th 3.130} Eng: SE oi AH Til NEON m d to the classification With the service for managing he
Bi pigmai “in O—iaiQ 5+ + EAT? 5i i. alth. And the control unit (260) transmits the health rel

ated information and bio-signal with the health care ser
ver (400) and the doctor updates the health managem
ent tutorial according to the health related information
and bio-signal.

  

FFfii, AtJill NT JiiT AiA E“(100)T A iEEIiDi ifgéioi 5% Moreover, the user puts on the bio-signal

T Told, oTil (L‘s—2 Elli. Ai AE“(100)S 1?? Ai (UR instrumentation system (100) and on lower-side , and t

5&2 piripiai Ai kEii(200)OE_JXiAéiTJ he bio—signal instrumentation system (100) transmit th
i"_Eii(200)0i AiiOiT(260)E 0N g EEO“ 5H; e unique identifying information (URL) the power source

aiOiij-i Eijahoi A:li EiOiMOiEImag; EiLiéi o with the portable health care system (200) and if the c

iiEiOi all 951205, Jiié 3i Ilse—l AliHfioo); 3a ontroi unit (260) of the portable health care system (2

 

iOII9305iCiill 22firft-Iilirifia‘ri>m:
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g ‘ujOll AI25IE :BiCltH n E—Iai—E Qx-l 5I 00) confirms whether the driver program corresponding

I AAE Pi, AME Henge IIEO to the unique identifying information is installed or nott
l8lOi 5HEI ADHAII AIg Jilé AIsaEEI EAI EWOE Acij he power source is not installed the user connects with

All NEE ¢dEiL the measuring instrument support server (300) and the
driver program corresponding to the unique identifying i
nformation is requested and if the driver program is rec
eived the received program is automatically set up and
the bio-signal is received from the corresponding bio-si
gnal measurement signal to the radio system.

 

 

  

  
 

E 4E E ElE’sjfll HiEll‘Et E‘AlOilOll [HE EElEial Aiijlfi All Figure 4 is a flowchart for illustrating the service for
g MAE”) ”33.3% M lzllA 5&9 M §8l3l $lEi EEEOl managing health flow of the health management servic
Cl. e providing system according to the preferred embodim

ent of the invention.

’c‘Ul E 4% EtZE8iE ,SlOOEiJilOl Ai MERE :EEEH Eat In the above is the 5100 step with reference to 4, the
El AliE‘KZOO); E8|l3123tEiE )dl:H(400)0il 83:80?3J2; user connects to the health care server (400) through
,IIaI Aiijl/AOll jIO léITi ,eJaIE DijoillaI A— HI/EE A384, 5IT, the portable health care system (200) and the userjoi
AIGAIJI GigiQIE DlE 2+358¢wa ,Ii,8H:I_ Alqll: ns the service for managing health and the desired ser

DIAI IIMOI oi5IE AIHI A5 3I3I3I5I :HIHIMOOIOIIAI/aE 5I vice for managing health is chosen and the basis health
3, 3d3oI-EIIEI Ail:H(400)E AI an; IAJ 5IE Idljl_ I AIIjI information which the user inputs is transmitted. That i
A55 +8H-OIEEII EinI nE—Iau 5:5 EEHE 3I33II3I5I s, the user chooses the service in which oneself wants
AI AEI(200)EE {+£8le IlE EilElEE EU. in advance rather than in the health care server (400)

and the health care server (400) performs the service
and the services which the user chooses but the neces

sary program information is transmitted with the portab
le health care system (200) and it is automatically inst

 

 
  

  
 

alled.

OilE EOi,3dEiEiEl Ajizii(400)3ll3-3t aEi Aiizili, E2 2‘! For example, if the case where the health care server
5:5! ENE/CHE AiijiA, ”glut maimai Ajlzil A 53 138i: (400) provides the health check service, the emergenc

23 a3, MEXDI 550*, DWI 7mg =OIO8 gr Cjw—E at; a: y determination / management service, the disease ser
3%! 59 AjHlAE AJEIH 5,3:I BHEi AItII_A E:Ell EtDll AItII_ vice for managing health etc., and the user choose the
5 __I_[EE|I: Ell Elqu 313”} [El IleA 52 EIIIII KllT ‘iEI. Ol health check service determining normality acceptance
Eiéi 3+2; IlCl A— ijl Api DiOOI Dahlia IliiAA E AIgAIoI and rejection including the blood pressure, pulse, the b

Ej‘él, uiEI, illEE’ioX-lAl OIEE EIEEI 5? EA: EHQI EXE EL ody temperature etc. the service is operated with the
EIEI ¢ (249m, Ola-e5IIEIEEO AIoI EFE I EElEl 35.51 ElOl corresponding service module but necessary health ma
BEE: AlDiiZi EEElOi AjHliOll EEE #5 (ALL :Bifl IlEl/xi nagement tutorials are provided. The health manageme
E AlEXlDi fiE—t8lE Midi: E lEXlE‘ 3&2: elEH EE EE nt tutorial of the case of being such health check servi
Oil EElBl §§8l31 $5533? O‘Ci ce can include the blood pressure of the user, pulse, a

nd the range value determining normality acceptance a
nd rejection of the body temperature and such values
are adjusted upward according to the determination of
the doctor and the doctor is reported at the control an
d it can be used for the service. And according to the
service which the user as to the tutorial, chooses and
*** health condition or the medical history, it can be a
ppropriately formed.

Oli, SllOEiDi OllAi3dElEiBl AiHi(400): Aiglijl EBA8i Then, the health care server (400) in the 5110 step

E A—llzilAOII .Iia—8i A—itii A H 373“ 3* bi, 8HEt A‘ltllfigl IIlE transmits the service program information relating to thAIE EQIEOE wanna AIszooyfiE ,Xi58i[I_ CIQII [[3 e service which the user chooses, and the tutorial oft
EEK: PiggiiiaI AiA ,Eii(200)53 ANEI .E HFTEH, g E1 Di A he target service to the portable health care system (2
EIAIE IlE E5 EU. 00). Accordingly, the program information and the tutor

ial in which the portable health care system (200) is re
ceived are automatically set up.

 

AlEIlDl AHAll L 58. Eli: Al_ E‘(100)E Oii'illOll 34% 8lE, The bio-signal instrumentation system (100) in the

SlBOEiDlel M AHAll .Al5 Dilé Al AE“(100).9 710 Alt“ 8:? 8130 step the user puts on the bio-signal instrumentati
(EaIcnd URL); 8%; Pigli El AIAEii(2oo)OE Iigéi on system (100) in the human body transmits the uniqu
Cl. e identifying information (driver URL) to the portable he

alth care system (200).

CH:iEiEi Sl4OEUilOilAj EEHEL at.5* ial AlAEi‘(200)E Actiil And then, in the 5140 step, the portable health care
i
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N: Jilf Al<kfl(100)OE$E #N:l% I 9r Mt” IlWOll [El system (200) confirms whether the driver program acc
§ EalOlHl EEJEHOl ex Elcl EAEI OWE ileléltl. 1 ording to the unique identifying information received fro

Ed 3% 515ogiyllglllq fimg agglal Alie‘(200)8 gal m the bio-signal instrumentation system (100) is install
Ollzl'l EEJEHOl éilElO‘l (All Egg, filgjl mg }\‘ltl'l(30 ed or not. NeXt, in the 5150 step, if the portable healt
O)Cll 535+; SHE gm Ni Dilé AliEé(100)9l gem le h care system (200) the driver program is not installed
2:13;; E’Séttl. 0‘0“ HlEl SlGOEtJilOilAl Diléjl Xl-‘E it connects to the measuring instrument support server
Al WSOOE will as we AlAECil(100)9l 2% we semi (300) and the dr'VeT program 0f the 9°"95pond'r‘9 b'°‘
; L _ 7 o = _ j , Signal Instrumentation system (100) Is requested. Acco
OHgiOi-i EElOlle 14373;: SrEHg P ét+lal Al/KEJKZOO) . . .

OE Ngettl. ‘lElPi E. g P—QDFP—lel AMEA‘QOO)? 34‘; rdIneg, the measuring Instrument support server (300)
3‘ Kiel AltH(300)E‘=‘El ANV : 73'0“} 351349 IIE In the 5160 step transmits the driver program correspo
M _ J T ‘ T' L ‘ ” nding to the unique Identifying Information of the bIo-si
Exifici' gnal instrumentation system (100) to the portable heal

th care system (200). And then, the driver program in
which the portable health care system (200) is receive
d from the measuring instrument support server (300) i
s automatically set up.

E, Alglljl PlélT'iBl AM 511(200)2 Algal?— "Oll AH? In the meantime, if putting on the new bio—signal
, ”till N5 Bil? /\l/\.Eii(1oo)2 X7}? ilfiéi 3;? cw Ol instrumentation system (100) while the user uses the h

Ql Dlfitjlxl E Mill N5 Jllé Al AEAl(100)OEL=rEl ¢Aigl,: ealth care system (200) the driver program correspondi
3% gig 54540“ algal: EElClle 221% Oi gillElOl 21 ng to the unique identifying information which also is re

I 95903, Jiléjl I 5&4 Albl(300)§$—El EElOlizH Egjg ceived from the bio-signal instrumentation system (10
2 ngitOl Iii Mile—5+5}. CFSJ, Cl¢ol gm d5 34 g MA 0) like this is not installed , the driver program is trans

@(100)2§$B Eolél EEO gill dill AAlE e 534$ mitted from the measuring instrument support server (3

 

l0i2“  

”still Ni Dilé :liéiagn) g NEE} é—égfi d5 34‘ 00) and the user establishes. Moreover, in case the sa
l4“ f‘l(100)0;I era it'll; % AH ill N53 ao‘élOl Mg me bio-Signal of the kInd Is received from multiple bIo-si

l gr O‘Cl gnal instrumentation systems (100) the bio-Signal receI
E ' ved from the bio—signal instrumentation system (100) in

which the reliability is high among the bio—signal instru
mentation system (100) is chosen and it can use.

Olé, 5170931 Oil/d 34 ediil di Dilé Al£E(100)§ fiifiie Then, in the 5170 step, the bio-signal sensed through
Hilde 5H Pix El? AHill A 83 gill? Pretrial AM; 20 the sensor which is attached to each bio—signal instrum

lfi
3

   1
(

O)9§ £$§Eh new: 5180El34lOll/xl itilg agieial A entation system (100) via is transmitted with the porta

@(200)8 aataai AltH(400)§—‘:r'El ¢el$ E IlélAl El, 4 ble health care system (200). And then, in the $180 st
Ac'jii Na mi, A A ,Eil(1oo)OF*,=El 5M; l— N'ill Mag ,5 ep, the portable health care system (200) analyzes the
MalOl M20210} {Halal- Aid A; mg‘alct- 01‘; Em, Mei tutorial, received from the health care server (400) and
Kill jig E9 kmfie EBA-lg]. 340 #dE E gm dial the bio-signal received from each bio-signal instrument

l a
l

 
 

OT,

tIl, g‘gém g; :EélOi, Al ation system (100) and the service selected by the us
er Is prowded. For example, In case the user chooses t
he health check service the current health condition is

good according to the received bio-signal whether the
user outputs whether it is dangerous and the user mak
es a diagnosis of health.

,|I

:31 Big SlQOEDilCHlk EEHEE asterai Alfie‘(200)E Al Next, the portable health care system (200) in the   
  

 
 

  
 

 
 

glljl .A‘ flat A-tllA2 Ill'fiet 1|? AHMEl h 7.”: we; Ill-34 5190 step transmits the service selected by the usert
E b.9l Atill Ne Elli, Al«k.€‘l(100)o?‘?‘e folElh will A o the health care server (400) all kinds of the health re

5% aeeai A—til(400)§ again. ClCrl [Kiel SZOOEtDllOi lated information generated with the department provid
A— 312% El Alifl400): 25.le $5 fig; gtEl-l g2 9.; gill ing and the bio—signal received from the bio—signal instr
fiijt Enraged, glMOlljll ngtgl 330+ etEHE ggia 3, umentation system (100). Accordingly, the health care
I SSA—lg chdafl, SZlOEUilOll/x‘l Il’E/vljl gag DJ, Eng server (400) in the 5200 step transmits the health con
E New; gag plgjlpla MAgKZOOP E agglm é, dition of'the user to the doctor periodic or the health c
9 Ah: #Al 3 XlNOl I945}? A‘Ijtg“ Ijl PDtP-l’al A‘lij'l(400)§-'I:- 0nd|t|0n Information and bio-Signal are Changed to the
E: ng 3 153+ 55:: gafilalm Mgmg‘ 31g elm: are portable health care system (200) the tutorial which as

8 7 mg Al AHE? I‘ifllg 5H3 5m, mental AltH(400)E ks and it renews the tutorial and if the tutorial is updat
o Aljl P-gteial Xle‘flg W235i (35$ MA PFOE étllg Pl ed In the $210 step, Is updated. That Is,lthe doctor p
gala A Aew thélOi g. (33.1% Kile/6N OiCllOlEElqi eruses the health Information of the user In time when

 
El oneself from time to time wants from the health care 5

' erver (400) and the health condition of the user is dete
rmined and the new needle is prepared in the need and
in case the doctor the health care server (400) change
5 the health management tutorial it transmits in the por
table health care system on a real time basis and the h
ealth management tutorial is updated.
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   E ES 5 $953 til—5.3553 AE‘A WW“ [0% EEJEAElAAlzll_
Illifil: 5’3”“; Amo‘éljl ? it ELJA_ LLEAOl El.

Al3l_-_C 55 EAZESA S3300Et3AlOl AA AlEIlE 5W8, 315E
‘3,

El AlLEE“(200)E 50H jdétElE AAlIH(400)0Al 55d 0AA l:llAOl :llOlO O-lJoli A‘ltll“5 .A'lEH,olPAA- AA"1A9A 3i. 9*

3A xAuE 5:553.

 

s31oeJAA0A AA 2A2A5AaA AAbA(400)5 AA 5AA5 5552, 6A
5A AA5AA2A JA5 .2A2A AAHOA, AA5<=A AAHAAOAA [0.5 2A5A2Aa

AAAAA 5 5M5 2A5A2AaA A 1A5(200)05 .AA55ACA. 5, AA
2AA? AAAAOA 948% AAHl A5 .2A2A.2Aa AAbA(400)0AAAA A15
EAL, 2:555 AAbA(400)5 AA5AAJAA_A 5A5 AAHliol AA
til/\EO kaHal—l. alulqofAAFjEHleUlj‘Ej-ljl—le

Oil IIAE 2A5A5Aa AAAAAA55m5 ?A%*.1AElAl/\EA‘(200)OE
55A. 01A5EOA313A1AEA AAAA(400)JA2_A2AAAEAAAAAA

A, 55 55A EtEi/EHAA AAHAA, 555 55A2AaA AAHAA 55
28": 23?, AIEIIDI S—lOl—I fil—lljl— KHQ EO‘OX‘lAlE O:l_l':_
EAAoAE .2A2AAA.EAAAHAA5 AAEH.A , erA AAHAA E515!

AA5 558l5fiil 555A 2A5A.2Aa AAAAAAEE 5AJJA AAA

 

 

I
 

I II_

S320Et34l0l AA AlEIlJl Ac'iill d5 31l5 Ali%l(100)5 5l
5H3; H.942 2am AHiH mg Elli AlAE1l(100)2 70A
I-ll:(URL)E 5&5 jAjAflAaA A ,kE1l(200)OE I—liéAEL
BABE S330Et31l0llAA 5W5 EQAEE AléEl‘(200)E AHA—El Al
—)1 5 Al KEAl(100)OE‘=A EAAAACAE W79.— Altf‘
EElOlle E5151” OlAEilElOA EAl‘CIl 0:5

QQ
AlUEl

7

5E5lQlEACl.

131 DE S340El34l0ilA- 5W5 6%Elal AlfiE‘(200)E
BlOlle EEZIEtOlAE‘AlElOA O‘IlLZJE'E, 31l53l Il‘”:A AAl:H(3
00)Oll E5OlOA, Olg AoHill Ali 34l5 AlAE“(100)9l EBAl0l
le E5355 EEAElEl. :IEA'E 34l5 3i Il‘E AAle(300)‘.: 5“,
ill d5 34l5 Al:%‘(100)9l Err Alt” XiEON 6H'35l‘: EEl

_lE 0—.—

Olle 5525A 5c.2A25A2Aal AA A5“(200)05 Iii-55l-
5 5TA—

S350Et3AlOl AA 5W5 E'étElil AlfiEé‘(200)E N5 3i ll":A
AAle(300)55EA 5N9: CEAOlle 35755 Il5 A*ilfit
Cl.

> A5 AAJ A.2A2A.2AaA AA AEAA(200)5 AA55A5 50A AH5
)le Eli Al/xlE-ll(100)2 55]} P ilk-{8|- 3:0 (kl/\l Oi
AAA5 AHAAA .AA5 JAA5 AA AEAA(100)©5=EA AAA rA

AA50AA oHEAA EBACltH :A5150AA5mm0A

JAA5 JA A 5 AAbA(300)55 EA EBlOlle 5535A
AA55AA5ACA.

A
21A
 

ZflgomulllIOfll:Jfl:lOFEE iion0:lOD _‘l‘lEl FElllE0A>lOJ ”9 Qt

550A Hi5

Figure 5 is a flow chart drawing for illustrating the
method for providing the service for managing health a
ccording to the preferred embodiment of the invention.

In the above is the S300 step with reference to 5, the
user connects to the health care server (400) through
the portable health care system (200) and the userjoi
ns the service and while the desired service is chosen t
he basis health information of the user is transmitted.

The health care server (400) in the S310 step
transmits the user to the portable health care system
(200) the health management tutorial according to the
service which it registers and it chooses with the basis
health information of the correspondence user. That is,
the user transmits the service in which oneself wants t

0 the portable health care system (200) the health ma
nagement tutorial according to the service which the u
ser the health care server (400) chooses it chooses in
the health care server (400) and the necessary progra
m information performing services but and basis health i
nformation. For example, if the case where the health
care server (400) provides the health check service, th
e emergency determination / management service, the
disease service for managing health etc., and the user
choose the health check service determining normality
acceptance and rejection including the blood pressure,
pulse, the body temperature etc. the service is operat
ed with the corresponding service module but necessar
y health management tutorials are provided.

On lower-side the power source, and the bio-signal
instrumentation system (100) the user puts on the bio-
signal instrumentation system (100) in the S320 step tr
ansmit the unique identifying information (URL) to the p
ortable health care system (200). And then, in the S33
0 step, the portable health care system (200) confirms
whether the driver program according to the unique ide
ntifying information received from the bio—signal instrum
entation system (100) is installed or not.

Next, in the S340 step, if the portable health care
system (200) the driver program is not installed , it con
nects to the measuring instrument support server (30
0) and the driver program of the corresponding bio—sign
al instrumentation system (100) is requested. And the
n, the measuring instrument support server (300) trans
mits the driver program corresponding to the unique ide
ntifying information of the bio-signal instrumentation sy
stem (100) to the portable health care system (200).

In the S350 step, the driver program in which the
portable health care system (200) is received from the
measuring instrument support server (300) is automatic
ally set up.

In the meantime, if putting on the new bio-signal
instrumentation system (100) while the user uses the h
ealth care system (200) the driver program correspondi
ng to the unique identifying information which also is re
ceived from the bio—signal instrumentation system (10
0) like this is not installed the driver program is transmi
tted from the measuring instrument support server (30
O) and the user establishes.
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EFEJ, ElAOl AHZHl A ;OJHlE. AlA .EH‘(100)OE‘=‘EH TO‘E‘ ’5 Moreover, in case the same bio-signal of the kind is
30‘ ADHAH NE 3‘ AA‘E‘EC3:0TONE AoHili .A‘o Elf Al AEA‘(1 received from multiple bio-signal instrumentation syste

00) g A El :3}:0 AHill Ai—a 34‘: A Ag‘uoo)oag 5 ms (100) the bio—signal received from the bio—signal ins
AAlClI: AHX“ A 5: EHO“olOH Magi A O‘El. trumentation system (100) in which the reliability is hig

h among the bio-signal instrumentation system (100) is
chosen and it can use.

 

S360E‘3Hl0l AH3* AHA‘l A i DH EA lA_EA‘(100)E E3453 @AH Each bio—signal instrumentation system (100) in the
E EoH 3tIlElEE AHAll .A‘5 E E’AH .A‘ EHA‘ <33 EUHEOL, 3'24 S360 step transmits the bio-signal sensed through the

EHEl Al AEA‘(200)<3$ AHgoifilgfi:EHEH S37OE‘3HlOHlA EH adhered sensor to the wireless communication methodEOE lét‘al AlAEA‘(200)E 3d3c Bl AH‘:‘H(400)§'=‘EH AA‘ the portable health care system (200). And then, in th
EiE Ili‘AH 9i, 34 AH All .A‘o )Hiét; lAEH‘(1oo)OE EEH AN e 5370 step, the portable health care system (200) an

    

J

  
E‘E Ac'iill 5‘5; 5m élOH, 31;:iglajxOE; AHAH 5+3, 313‘ alyzes the tutorial, received from the health care serve
4335 532; géam Aig lel 5645+ ggzial AHt‘li: 11‘ r (400) and the bio—signal received from each bio—signal

gala 01‘: —OH, Aifixpi3ng 5CiiAHijl AE ,A-lEi-al- 35?, instrumentation system (100) and the health related inf
Aug: ASHE“ A_— Oil filiala H 31%; g EHDl giiéll‘, eigéi ormation is produced and the health related information
Ii g; $2.15“) ME} 13‘ l ing 5953+ ¢ EASE E‘El. is outputted and the service for managing health select

ed by the user is provided. For example, in case the us
er chooses the health check service the current health

condition is good according to the received bio-signal
whether the user outputs whether it is dangerous and
the user makes a diagnosis of health.

21EH Cl§ S380E‘31l0‘lA- éflHEoi 3H3‘E‘El AlAEA‘(200)% Al Next, the portable health care system (200) in the
EOEXlDl .AHEAHE‘ A-HlAE fillet ”ll; AHAH El.E 3.”: 3H3; 3* S380 step transmits the service selected by the usert

.EH 59:0i AHiHl A 5 Jilf AlAEA‘(100)E>EEEH AA‘E‘E AsHill o the health care server (400) all kinds of the health re
d5: gig—Lia AH‘:H(400)§A;gm OlOll [LilElS390E‘Ji lated information which are generated it provides and t

OllAH DHDil'lEl A— i:H(400):—r3E3 2H EL: 343* Ara xHH a_‘ AH he bio-signal received from the bio-signal instrumentati
ill 5515:4304; EH, ElAl34‘3“ ngigiaJ9 Olga 548‘ on system (100). Accordingly, the health care server
T], IliA‘AH a nOHAi5il-JI Xlifllfljl 3CHA‘Elf‘H, 3cH.A‘—.E IlEA‘AHE (400) in the S390 step transmits the health condition 0
Elli? 3H33‘3‘al MAQ(200)OE Nggicp fthe userto the doctor periodic or the health conditio

n information and bio-Signal are changed to the portabl
e health care system (200) the tutorial which asks and
it renews the tutorial and if the tutorial is updated , Is

   

  

 
 

 

   
 
 
 

 

 
   

updated.

é, 9lA l.E AME XlA‘Ol.EHEéi A3l ‘Oil .3H3‘.3‘El AH‘:‘H(400) That is, the doctor peruses the health information of
E EEH AiEéliE’l .3H3‘ EH EE “HEAél OH A‘‘gXlEl dé.‘ etElEE the user in the time when oneself from time to time wa

EttHéln—J El 93 A AHEO Ii:2 éeélT‘, .3H3t3—‘Bl AHHH(4O nts from the health care server (400) and the health c

0).E OiAlDI .3H3t3‘E XlI‘AHE .E‘HgaE‘ 21$, A‘AiPHCE :tii ondition of the user is determined and the new needle i
:3Ht2.3‘3‘ Al AEA‘Oll AH goi0H3. “33.3% XlX‘AHDl OHEHlOlEEl 5 prepared in the need and in case the doctor the heal
EE EJCi th care server (400) changes the health managementt

utorial it transmits in the portable health care system 0
n a real time basis and the health management tutorial
is updated.

EJEH, E Eét'iéfl “All?t AH ”soil/v.E Eillfio A‘Al OilOll 3‘8‘0H In the meantime, in the detailed explanation of the

seamen, E EEHELHE E’HOlOilAH EHOHLiX SEE EI’E LHOllAH invention, it illustrated for the detailed embodiment. BuOHEH Dill .HHEHQ DiEEtE . ClEl. ‘EHE E’ DHOHOi EA? tit is of course that many transformation is possible in
E 5955‘ gA‘ 01‘0“ maigiggH5iIHAH : QiElDH égaiE g figure one. It does not deviate from from the scope of
9:35: 9 E’HEl‘LE 3t ClLlBl O UtEiHéH$9H E’Holol 8%5‘ 3;; the present invention. Therefore, while being limited to
01‘ 9‘8H AOHEHIHOH EJE‘. the embodiment in which the scope of the present inve

ntion is explained and not being determined it determin
es with the range of not only the range of the inventio
n demand which will be described later but also this inv

ention demand and the equal things.

EE Oil EH it 3._t 9% 4;! g Brief explanation of the drawing
E 1% E EEHE’DHEl tilEiEét ’é‘AlOHlOll [3% 3H3seal AH‘:‘lA All Figure 1 is a block diagram for illustrating the health
I AiAEiE AH géijl Eléi g 51, management service providing system according to the
 

preferred embodiment of the invention
Figure 2a is drawing for illustrating the bio-signal
instrumentation system according to the first preferred
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embodiment of the invention

1 2bE E Egfll All 2 Aa‘AlOl Oil [E E gill elf: Alf AlAEé‘ Figure 2b is drawing for illustrating the bio-signal
E i] instrumentation system according to the second prefer

red embodiment of the present invention
E 2cE E ”APSE All 3 AE‘AlOl Oil [E E e'iil Ali Dllé AlAE‘ Figure 2c is drawing for illustrating the bio-signal
E D instrumentation system according to the third preferred

embodiment of the present invention
tAa‘AlOllCl [GE EEHE aeeal Al Figure 3 is a block diagram for illustrating the portable

health care system according to the preferred embodim
ent of the invention

All Figure 4 is a flowchart for illustrating the service for
managing health flow of the health management servic
e providing system according to the preferred embodim
ent of the invention

  
  E SE E E2139 HiE‘E‘E EAlOilOl [HE 9&3OWE—”El Alljl_ Figure 5 is a flowchart for illustrating the method for

All Tol: 5546i 2 “9,3 all C.’ it EEK. providing the service for managing health according to
the preferred embodiment of the invention.

#6O#CIF'4°l $9? EEOll Ella $8M A”Jab The description > of the denotation about the main
  

part of the < drawing.
100 : gill Mi Dilé Alia“ 200 : EEHE Eélgal A AEA 100: bio-signal instrumentation system 200: portable

health care system.

 

  

210 : Eel ClElfillO Ad 220: LllE$-l3 ElElEllOlfiE 210: RF interface 220: network interface unit.

230 : EEE 240 : SEE 230: output unit 240: selecting unit.
250 : Ilé—E 260:1ll0‘=‘ 250: storage 260: control unit.
300 : 3123£Bl Alizl 400: 31 fl XlE AltH 300: health care server 400: measuring instrument

support server.

Disclaimer

E EA-IE Ea E—c' MlijlEa NEE 7.14.9 XlEFH‘E AIAE2 OlgoHA”JEI‘BAELIEL [[lElA-l EEE

22 924g DlEéfiO l 910m, .2 en: 10342 as? we wean)“ gel wedge EHNSlE 310% 0|

EEOlA-IE 8i ElLl El. AIAE' 22' LllE%39J EQEHEOl EQE 529.4} EE Eil, EllOlElPJLEOE'ilE
Oil EHSlOl EEE E15191 H‘EE XIII oQELlEl. E EA—lE EJAlO PE EPJ $0| EéiOl‘Qi EOE'Et [ll

 EE <f—loH DB7:'3' AIAEA'Oll Al’étEIOl AHOH,Efl Al, HHEE A SAEE % EiEElLIZl.

(The document produced by using the high--tech machine translation system for the pate

nt and science & technology literature. Therefore, the document can include the mistrans

Iation, and it should not be used as a translation by a professional translator. We hold n

0 legal liability for inconsistency of mistranslation, partial omission, and data generated

by feature of system and network. We would like to inform you that the document canno

t be regenerated, copied, and distributed by being stored in DB and system for unauthori

zed general public without our consent.)
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13E “1‘- L5‘31] W13 A3 711 A1§11:,Jafl EEO«(PPG' photoplethysmogram) ”LIE, 31%3171191A1-711FGSR Igalvanic skin reflex)

7A_5:, QHJEEKG 'Electrokardiogramme) A1115: 31.7”10;.1T;(SKT'SK11’1 temperature) A15: 3157111715E'E‘CECG Z

eleCtrOdermal activity) A1§JEL7L771-11E(ACCelerometer) A15:1-r7 01L 0111 O1A1'011’1.

  

968



969

1317111531 108200780061122

1 1.11111 111 170111 7111171 711o111 1011111, 71711 711 7111 71711°1 717181 71711181 111111. 11111 717.1111 71771111 111 711117.171<URL>1771111 7121,1111 71171111 7171111 711711711 711171711° 1111 7171
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274 742 2 ‘4 222- 74 74747, 2742 74742474 742 42004244 7474 74744 747 7442 74 2747100424 274 222- 744274

11 *1A10111H1% 411711121§ 711§A1i211% 2%51719154L1EEB101E1..24

P42241211: b2113519111 ”2171211 C7111112 “11153 247111215: 741% A1:“‘(100)% E7151L 7232,48921 73% $721051 ,

727427 24747424 77.4 242244‘L7242477: 7474 22040424 2742474, 44747474242427 r474 227
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(Skin temperature C4131, SK'I‘E‘Jr 71:11:61) 1 713—01 272215113113 111% ‘31 C11% 4 l“1276171E1'E(e1e(itroderrnal activity 01 E71,)41}.
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i??? S’15—011 {171119 3313117173“ {121015 713C571(Acceler01n6t61‘15’1’ °L17i11 1433221371011 SKT *417‘1, EKG ”fl’71 %°1 311721
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tiIi E El (Representative drawing)

Title of Invention

BIOSIG NAL- M EASU RING IN STRU MENT

Abstract

The measuring biological signal apparatus according to
the present invention comprises the information control
means it is installed at the second side of the bracelet

member worn at the wrist of the user the supporter: br
aceiet member which is installed at the first side of the

bracelet member and supports the first side of the wris
t and it moves the supporter and it senses the movable
support adhering closely to the second side of the wris
t and the distance in which the movable support moves
and it produces the distance between the second side
of the first side of the wrist and the wrist and of produ
cing the radial artery (Radial Artery) displacement of th
e wrist using the constant chosen with the distance be
tween the second side of the first side of the above-m

entioned wrist produced and the wrist (Predetermined).
The pulse wave, the pressure, the bio—signal, the radial
artery .
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5; ILILEH ELELEEC LE5LO: AQLDLE EEL XLLZ EEOLL EELS

E OLE ILXLEH; 'j—LALDL OLE XLILEHDL OLE<3.JDLELE ELXLEL
O: ELDL EEEL ILLl EE E—CL gLDL EEEL ILLZ EE ELEL DLEEE

CEELE, eLDL ELEEL EEOL ILLl End C" ngI EEOL ILLZE
Dd 3L9L DLBL OL LEEKPredetermined) AOLA(constant)E
O EoLOi ALDL EEEL BE EEWRadial Artery) ELEMdisplac
ement)E .AL' BLE SE ILLOL ECLE ESLLoE31E Eé‘OE
8 E ADHJ’HL AELE EE éLiL

{51? 2E}:

ILLloLOLL “CHM, ALDL ASEEL ALEEI’ALEO .1 LHIL 0. 2% L LHEL
Etc A1X1EL'31 .é‘o- 6L' AUiLL AL E531 éLlL.

E? BEL:

ILLIELOLL C‘OLM,AOLDL 0L; XILEHE iéfl ELs EILE EEL
8L1, ALDL EMS AILOL EH51 EEOLL EELBL AOLDL EEEL LL2 E
ELOL ESLELDLKLDL ”E ILOL AELE ALDLELA i1LOL eLILL
FLA; EEOL AEHELDL .ILOL em TIE ILXLEH 2—; éLDL OLE XL
ILEL {LEL DLEL EL—e eLjL EH51 EEOL IIL.E eLjL .EL’S AILOL EL
 

130

Sco e of Claims 

Claim 1:

The measuring biological signal apparatus for
comprising: the bracelet member (membrane) worn at t
he wrist of the user, the supporter, the movable suppo
rt, and the information control means it senses the dist
ance; the supporter is installed at the first side of the
bracelet member and supports the first side of the wris
t; the movable support is installed at the second side 0

fthe bracelet member, and it moves the supporter an
d adheres closely to the second side of the wrist, and
as to the information control means it senses the dista

nce, the movable support moves and it produces the di
stance between the second side of the first side of the

wrist and the wrist ; and of producing the radial artery
(Radial Artery) displacement of the wrist using the con
stant chosen with the distance between the second si

de of the first side of the above- mentioned wrist produ
ced and the wrist (Predetermined).

Claim 2:

As for claim 1, the measuring biological signal
apparatus in which the above-mentioned chosen const
ant value is set up as the value within 0.1 through 0.2
range.

Claim 3:

The measuring biological signal apparatus of claim 1,
wherein the movable support comprises the predetermi
ned resilient element, and the information control mean
5 it adheres closely to the second side of the wrist acc
ording to the elasticity movement of the resilient eleme
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9—i E Gig Blot 233i .AEOl Kill Ed Eli Aofji sEci Xilz EE nt produces the distance between the second side oft
Ptol Dial .A ol' 2: EE‘ 0 5|? AH ii .Al 5 12: E he first side of the wrist using the displacement of the
ii. resilient element according to the distance between th

e supporter and the movable support before the elastic
ity movement of the resilient element is performed and
elasticity movement and wrist.

  

E? 4E: Claim 4:

 
EQJIlllEiOll EAOlMMQiDl OlE X IlEHE :EEQE E Alli E The measuring biological signal apparatus of claim 1,

all, All EE inOi iiEt EEOll [Elai Alli CEEl Hi2 E wherein the movable support comprises the predetermi
EOi Eiiiluigiji g2 Ii Ol¢ Ere Arjl Ea filial gijl ned bolt device, and the information control means it a

T|_|_O
 
 
 
      

6W'ETOiAéHEiDi .IiEl gtji fig IiIiEH El glji OiE Ii dheres closely to the second side of the wrist accordin
IlEl Etfll DlElU,2 All Elli EEOi [DE efll EE Allol El 9 to the rotary motion of the bolt device produces the
AJAE OiE éiOi etji EEO Kill EE C‘—‘ éfll éEol Ill2 E. distance between the second side of the first side oft

PH Plol DiBlE At: 6i? 2&— EA‘OH 5i: AHill N5 EA‘ he wrist using the number of rotations of the bolt devic
Eil. e according to the distance between the supporter and

the movable support before the rotary motion of the be
it device is performed and rotary motion and wrist.

 
 
     
 

  

 

g y 5%: Claim 5:

lillEOll SAOl Id, ng ”E XllOl “‘EFS Astjl AJ El :figl Jill As for claim 1, the measuring biological signal
1 EE Q‘ Q l EEOl Hi2 EH Elol JiEluOléfll EMA—E A-E apparatus in which the information control means multi

Eéloi Aotji A .Oi 94—1 7 DH wolf ME 5i “HA3: 94—1 7 DH, plies by the distance between the second side of the fi
Eifl: Am 3:9,i Hi1 EEEE‘EB Arjl $— gDfiHgi Elil rst side of the above-mentioned wrist produced and th
33mg iBlEl iE gggg 5iEAHill Ali Egg Qil. e wrist and constant and it produces the radial artery

displacement of the wrist ; and the radial artery displac
ement is the distance to the position of the radial arter
y from the first side of the wrist.

g ;1 5%: Claim 6:

lillEtOll “Oi/fin 3i Elli EXHOll EilE 1 éfll EE- ED—tg As for claim 1, the measuring biological signal
i=6 Aoijl Algaligl Acijiii LEE EESlE EM AEl; E—QAOF apparatus moving to the position of the radial artery th
3i E M AEfll EEElOl Act} EM AEE OlEAlDlDl Elét Ll e sensor means the information control means operates
Al 7% ¢g2 E— fiEélTLAGtDl 541.4 IilOl $9.9 Actjl N E the sensor driving means using the radial artery displac
it All :EE EE- EDH EHElE OlEélOi gill Ail/d EE ¢ ement of the above- mentioned wrist produced the sen
EFE EES lOi e0 l NW*9E efll QE E”tol ElilEO E sor driving means further is included that is connected
Mal; Eda EEE: él': AsHill Aelé LE em. to the sensor means of being installed and measuring t

  

he bio-signal of the user from the radial artery and sen
sor means to the bracelet member, for moving the sens
or means.

E? 7E: Claim 7:

Hl6Ei01lC‘OlA‘l,Al3lAll/\‘l*CtE/e3l QEE .
Di AlEXlE’l ”HEiE EEolE olLl OlAlE’l”H ElAEl
9E Dl-Dl- Xt/lel- Di LOJAE; tétXlAiazi Arjl Algxl

UHEEEEl Act As for claim 6, the measuring biological signal
A I

_l_l —i—\C> 9—

Cll mil All; D—‘gji Q: EDHOi 0* he radial artery and the blood pressure of the user whe

t'A-le EE apparatus comprising two or more light emitting device
A E s, and the pressure sensor measuring the pressure oft   
    
  
 

  

EE EEEtOi eJl MEXlo EmE EAHElE “EH. EA E E rein the sensor means measures the oxygen saturation
Eél!’ 31—EOLr éli AHill Ala EE Eil. of the user the red light and infrared ray are launched r

espectively to at least one pulse wave sensor: wrist th
at measures the pulse wave of the user from the radial
artery.

HH E Di E Background Art

E EEE gill AE EE EilOll E'lét 3:9EA—, E—E eJAilél The invention relates to the measuring biological signal
JllE AlEXl EEfll E EOlE EEélOi A; l AlEIl EEOll 1°— apparatus, and more particularly to the measuring biolo
ilEIE E’LE ELH(RadIal Artery El El "l E EEEIE, gtjl Ea gical signal apparatus it measures the width length oft
E EDHEEE—El AOtDl MEXM AH iii NEE EEEE Ml, Al he user wrist and it chases the position of the radial ar

EXiEi gg, LiOl, illx, t EEil 3‘0 Oil Alli 810i ‘.—‘.Li tery positioned in the user wrist and it measures the bi
EU Ealélfl AHEiéllll Ali/"ill NEE EAHE 1‘ Eli: ii: A; o-signal of the user from the radial artery and in that w
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’SEH leOl UIlEE MgllDlCl SPlilfll ME GE

EDEUJQ OlieE Hi2“ Cl] TlOH/Vl Alglljl”E Ildg 9L
lli “WE OlE/x 90m, ECllOll/d DHHlE E51

A._l§3l THE—ll: lejo RT ”HOE Elol
E5tfll .IOHLH’SC lAIlljl ElA‘PJEl.

  
 

ay for being convenient and it exacts measuring the bi
o-signal regardless of the sex, the age, the weight, the
wrist measurement length of the user than the everybo
dy.

Recently, the ubiquitous relative technique which is
one can be applied to all fields of the human life throug
h the whole industrial world among the issue held in hig
h repute. It is highlighted as the technical field which r
ecehtly the ubiquitous health care (U-HealthCare) espe
cially pays attention due to the well-being phenomeno
n. The ubiquitous health care everywhere sets the chip
associated with the medical service or the sensor up th
e living space of human. In that way the ubiquitous tec
hnology in which all humans anytime and anywhere nat
urally receive the medical service the provision is mean
t. According to such ubiquitous health care, even thou
gh it does not go to the medical practice hospital from
hospital including all kinds of the health checks or the
management of disorders, the emergency administratio
n, the encounter with the doctor etc. it can be naturall
y implemented in the daily life.

For example, in case of the diabetics patient, the belt
for the blood sugar management in which the blood sug

ar management program is mounted can be put on. The
blood sugar sensor adhered to belt from time to time c
an check the blood sugar of the diabetics patient and t
he insulin amount which is suitable for that can be prod
uced. When the blood sugar of the diabetics patient is
drastically decreased or the blood sugar is enhanced th
e blood sugar information can be provided the attendin
g personnel with through the wireless communication n
etwork and the attending personnel receiving the blood
sugar information with provision can take the optimal pr
escription according to the emergency or the dispositio
n.

In the part of such ubiquitous health care the daily life,
it has the hand-held apparatus for measuring pulse for
without any difficulties measuring its own pulse wave.
While the hand-held apparatus for measuring pulse is m
ostly implemented in the form of the wrist watch or the
bracelet and it wears the wrist in bed and it goes to an
d from its own pulse wave is without any difficulties me
asured.

Generally, the case , and the pulse wave of measuring
the pulse wave through the wrist can be measured fro
m the radial artery of the wrist. Therefore, for the mea
surement of the exact pulse wave, the operation of ac
curately grasping the position of the radial artery of th
e user has to be preceded. But size or the circumferen
ce of the wrist altogether variouses at human and the
user the radial artery position at the wrist is altogether
different from each other.

Therefore, according to prior art, the user moves the
sensor to the radial artery position of the direct oneself
so that the position locate the different radial artery at
the user or the inconvenience and many imprecision be
come a problem grasping the spot where the signal whi
ch is most exact is the pulse wave measured in the nu
mber places after doing the measurement by the radial
artery.
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% Eitfilfll Hlofiféloi éfll Mgll‘ll gill d5? éfll SPHE-

DigifiEl éoiétOEMl, Alfillfll Nill XPiOll ’c‘W—l SiOl
$Ll EU Ealé E Elia?“ IH‘JBl gill NE; 5552* i?
E: 5i': {E'iill £51 : *5 Eiila Ii (Sol; 312 £39... 5;
Cl.

According to the indication of the problem according to
such prior art, the development of the measuring biolog
ical signal apparatus for accurately grasping the positio
n of the radial artery positioned in the wrist of each us
er to the age, sex, wrist size, the weight etc of the us
er without the correlation and measuring the bio-signal
of the user from the radial artery is requested.

Summary of Invention

Effects of the Invention

According to the measuring biological signal apparatus
of the invention, the width length of the user wrist is
multiplied by with the constant chosen after doing the
measurement (Predetermined) and the radial artery
position of the wrist is accurately grasped and the bio-
signal of the user is measured from the radial artery. In
that way the effect that is convenient and it exacts
measures its own bio—signal in the physical condition of
the user without the correlation than the everybody
can be obtained.

Moreover, according to the measuring biological signal
apparatus of the invention, at least one optical sensor
in the sensor means of measuring the bio—signal of the
user from the radial artery, and two or more light
emitting sensors and at least one pressure sensor
radiating the red light and infrared ray are included. In
that way the pulse wave of the user can be measured.
In addition the measurement of the oxygen saturation
according to the absorbance difference of the
oxidation of the user and reduced hemoglobin are
possible and the pressure of the radial artery is
measured through the pressure sensor and the effect
that it moreover measures the blood pressure of the
on—going basis user can be obtained.

As described above, it was explained by the
embodiment and drawing in which the invention was
restricted. But the invention is not restricted to the

embodiment described in the above and if this grows
up under the field in which the invention belongs, the
correction and the various deformation are possible
from such material. Therefore, it has to be grasped by
the patent claim in which the invention thought is
beneath written and its equality or the equivalent
distortion everyone belongs to the category of the
invention thought.

Technical Task

The object of the invention is to provide the measuring
biological signal apparatus it is devised it improves the
above-mentioned prior art and it multiplies by the width
length of the user wrist with the constant chosen after
doing the measurement (Predetermined) and it accurat
ely grasps the radial artery position of the wrist and it
measures the bio-signal of the user from the radial arte
ry and in that way for being convenient and it exacts
measuring its own bio-signal in the physical condition 0
fthe user without the correlation than the everybody.
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ale EH TEIOII EILI OM39 Elli AT, Egg 9.; EEl’dé 4 measuring biological signal apparatus it includes at leas
34 UEIFC—IEIE 5 O gel are; EH, S—E‘ élLl C gel 2% wAIg tone optical sensor in the sensor means of measuring t

QIZIIEIQE i, EIjI Mg IgI “Ail—1|: 5g; 3': a; $3 Q||_I he bio- signal of the user from the radial artery, and tW
El, ngI AlSIlfll Nil 9.; EIEI EIIILI:I_'_II:IIOI El EEE ilOl 0 or more light emitting sensors and at least one press
Oii [ti-— M It IIIEIEOI E55; jI:5I III ’c‘lji oiajI NIHE E ure sensor radiating the red light and infrared ray and i
5H EIJI 9E EDEHQI CEIEE Egg OI xoiAI AIgIIgI EEI 555$ n that way it can measure the pulse wave of the user
$.31 ‘r + 31E I élE Will Mi $754 54mg flea; :12 and In addition the measurement of the oxygen saturat

Egg érEl. ion according to the absorbance difference of the oxida
tion of the user and reduced hemoglobin are possible a
nd for measuring the pressure of the radial artery throu
gh the pressure sensor and moreover measuring the bio
0d pressure of the on—going basis user.

$2! 2 T’s! 2—4 73% Structure & Operation of the Invention

{stjlol on O . Tl TEHD ”‘Ol FEW"; SHIj‘élDl ‘PlélOi, The measuring biological signal apparatus according tog gggoII [IE AHjIII Ali fig igiI: Alex 9I :ZOII;’ :3 the present invention it is comprised the purpose descri

ElE Elli EXH(membrane);o 2W EXHE Kill 20:0“ 1% bed in the above comprises the information control meailElOl “Di :33 Kill xan IlIlEIE 3m IIXIQI- jI ns it is installed at the second side of the bracelet me
mm w‘=‘—/H°l Hi2 EIDJCil M‘ El 7; ’eJI’l Tlé IlIlEH 3;:th mber worn at the wrist of the user the supporter: brac
OléélOi gtDl :EEl Hi2 Ergo“ Ulil—E : Gig IlIlEH; El elet member which is installed at the first side of the br
etjl OIE IlIlEHDl CIE E 3_ EIE DElIlSI Oi {still EEQI Kill acelet member and supports the. first side of the wrist
$.94 cu AIjI EEOI Hi2 EIE arol jIEIE AIEEI—I MDI ,AI and It moves the supporter and It senses-the movable
EEI EEOI Kill EE _I E] EEOI Hi2 EE EDI ElElOI. support adhering closely to the second Side of the ers
@(Predeterminedmj T(constant)§ OIE 'lOi gill EE t and the distance In which the movable support movesand it produces the distance between the second side

of the first side of the wrist and the wrist and of produ
cing the radial artery (Radial Artery) displacement of th
e wrist using the constant chosen with the distance be
tween the second side of the first side of the above-m

entioned wrist produced and the wrist (Predetermined).

2 %%(Radial Artery) E$l(displacement)% ugaI
Oi +e2 Eétél: 71$ EEEE an.firm» “r0 _._ Iii

  
E EéAil/d 01W TE .0133: UHHIEI clétgl :ElIlPl Philoil In this specification, the mainly mentioned pulse wave
9315i“ @304 OiEiDHIOi mail—i 2:on EilOll LEE mg; means the waveform according to the change of the pr
giUia—itCi- 5 ”£0401 [”5 Ac'iliid2iég éiiiE AIgXIQI E essure of the vascular system and board pulse and vol

‘PEl .El E: EFHHIE $598 T £13. all gill d5 ume based on the physical change of the heart. The m
53? étli N7“ Eur mm é viii it 7l' 5* ”Mi easuring biological signal apparatus according to the pr
H Biol O‘b T; OE $01g T? Ell—1,41% aiEic’l 9° ‘ E esent invention can measure the radial artery wave fro
”CE T312 TE C‘El. E DilxllHOllAi: 52’321‘59": ’31? m the wrist part of the user. The measuring biological s
Mil—Ki Ali ég QilDl mill @EHBl 9% EEEE TEES E ignal apparatus can be implemented as the some config
T; 01% EOI A—E’Ué oiEl. uration of the wrist watch or the accessory can put in

the wrist including the bracelet etc. and it can be imple
mented as the single item of the bracelet form. It is ex
plained using in that case, for convenience measuring b
iological signal apparatus of the description is implemen
ted as the single item of the bracelet form in this speci
fication as an example.

 

    
  

     

      
Oi élOIl/xilT $4. I Ti 9514 TijFolOI . W23 Ol “NONE ’eMil Hereinafter, the attached embodiment of the invention
5i ’E‘E’E‘EH'I. is particularly illustrated.

E 1: E balgfll g’E‘AlOilOll we ’oHIll’;if). 5&1 éiilol as Figure 1 is a drawing showing the shape of the
91; ;gg EAIEEI EEOICI. measuring biological signal apparatus according to a pr

eferred embodiment of the present invention and config
uration.

E tjEImoI oI/EIA OiiOii [tie AHXii Aligg éii

(membrane)(110), 1%: I IlEH(120),O l%l
51h XilOlT 9(140), EMT E,r(151) 21 UN

i farm 'Z‘XH The measuring biological signal apparatus according to
iiIiEH(130), a preferred embodiment of the present invention compri
TéT 9(15 ses the bracelet member (membrane) (110), supporter

2 E iorolCI T’gEEI. (120), movable support (130), information control mean
5 (140), sensor means (151) and sensor driving means
(152).
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AELI“ EXH(110): A‘ Ell‘9‘53 g—.(161)0“NB 3"—slé gape

OE‘ TE‘M‘ §EHO‘ EEG: EEE‘ A O‘C‘. mill EXH(110)2“:l3 E O‘E" "oJOEO‘ EEO“ 5“? 3‘EEE‘ JEJEO‘ ENE EEE

 

x(34I‘I‘Cl‘(120)E EX“ EXH(110)9‘X“17=EE40“I‘C‘O‘
E(161)9‘ H‘1E04(163)E I‘X otE‘. ,A‘EI‘3‘ EH‘

EX‘(110)E EE(161)O“it;O‘QiE 23$, 14 X‘I‘U‘UZ
)OE EE(161)2‘ Xi‘l 534(163)O“ EEE‘3‘LI E‘X‘E‘O‘E
E(161)E I‘I‘EE‘ E 215‘. ONE E04, ’53‘ A‘EI‘3‘ E‘H‘E‘—.—
XH(110)E E‘E EEO“ K‘E’E‘EE 239—, 71x54 X‘I‘E“: 5‘3‘
8‘7” AEO‘ i“ l’TECi‘ I4EE‘NL‘ U‘X‘E‘ A 915‘.

1_ l

 
  

o‘E IlIlEl‘(130)E EmExH(11oO)2‘Xii2ED3401‘1‘ Eli,
3E IlIlEH(120) {EEE OiE E(161)2‘ lil2 E01
(164)0‘ U‘Eraci. MEI‘D‘ Em E1H(110)E :416
  

1)ti‘EiEaIEE EE, 1E X‘I‘E“(120)E EE(161)2‘ I‘ll
EU:(163)0H EEE‘D‘ LlD‘E‘ECH :T(161)° Illléln—i, 0‘
E X‘X‘EHE r 10“ 'TAlT‘ H‘?‘ 9+0 EE(161)°‘ iiil2 Emu
64)1l EE D‘E‘EtE O‘EE‘CH E‘iiéiEE EEE E ElEl.

   
 

0‘ iii, O‘E X‘I‘EH(130)E_JE0 I‘I‘U‘(120)E’J§9§ 0‘2
o‘O4E E(161)°‘ H‘ZE 34(164)0“ CEE‘E‘O‘ EE(161)E I‘
1“”A O‘E‘. O,‘E I I‘U‘(130)3‘ Xl‘2—EDD4(164) 93539
E O‘Eé ‘04 14‘2 E114(164)O“ EE‘E‘QEM, lg X‘I‘E“(12
0) 9E; O‘E I‘X‘EH(130)3‘E E(161)O“ 7474 CE‘E‘E‘O‘ I‘I‘EEi
4‘— 215‘.

  
O‘E I‘I‘Cl‘(130)O‘O‘E bottEiEEE A‘EI‘Dl O‘ I‘I‘EH

(130): ‘I'AUE‘ DEX/vijrc‘fA‘; AlT 0‘ A: olaix‘O‘ 510l- ;‘£4 é‘ilol ”‘0‘ ME E(161)O“ Elli EXH(110)E E48
5i; :3 Ii 91 c‘ E (161)0‘ iiil2 En4(1s4)01‘Cl 0‘20
E +EiEE EEE EE EAE‘.

     

  

1w

O‘E I‘X‘EH(130)C" 0‘5 EE‘E“ AEEO‘ EE‘ Ft’54 .3350
o‘ ELEWEEE EE‘EO‘E‘EEOEO‘ SIEE‘E

  

  O

0 EEE E EAE‘.

Elli, 5‘3‘ Et’54 SEE C‘EE‘E EE, C‘E X‘X‘E“(130)E
AEEo‘ Efl‘ 3‘0 AEO‘ FtA‘ AXIE E3 5‘04 EASE 4‘— ‘21
C‘. O‘E I‘I‘CH(13O)E5’93 EH5 :tI‘Q‘ Fat/54 EEO‘ UI‘B ‘

E(160)°‘ Il‘ZEE l"4(164)0“ E;E 5F 315‘. Oi‘E EEO‘, A‘
EI‘3‘ O‘E I‘X EH(130)Ci‘ “EE 3‘8‘E E. t, {50‘ £354 A
I‘OTAE EEO“ UI‘B‘ O‘E X‘I‘E‘(13 0)E Il‘ZE D4(164)0“

3 DM‘C‘.

  

l

:‘J‘O‘EXF‘
H9 Jm

 
EN, 5‘3‘ E‘i4 35E C‘EE‘E @333, (3‘0 X‘I‘EHE(130)E

It can be implemented as the structure of the general
bracelet form which the bracelet member (110) can we
ar in the wrist (161) of the user. It can be implemented
as the size of the extent that the size of the bracelet

member (110) can wear in the wrist of the regular adul
t.

The supporter (120) is installed at the first side of the
bracelet member (110) and the first side (163) of the
wrist (161) is supported. That is, when the user put on
the bracelet member (110) in the wrist (161) the suppo
rter (120) is contacted with the first side (163) of the
wrist (161) or it adheres closely and the wrist (161) ca
n be supported. For example, when the user put on the
bracelet member (110) in the left arm wrist the support
er is contacted with the left side of the left arm wrist o

r it can adhere closely.

The movable support (130) is installed at the second
side of the bracelet member (110) and it moves the su
pporter (120) and it adheres closely to the second side
(164) of the wrist (161). That is, when the user put on
the bracelet member (110) in the wrist (161) the suppo
rter (120) is contacted with the first side (163) of the
wrist (161) or it adheres closely and the wrist (161) is
supported and it can be implemented so that the mova
ble support as shown in FIG. 1 locates separately as th
e second side (164) and prescribed distance of the wri
st (161).

Then, the movable support (130) moves the supporter
(120) and it adheres closely to the second side (164) o
fthe wrist (161) and the wrist (161) can be supported.
That is, the movable support (130) moves the second
side (164) and it adheres closely to the second side (1
64). In that way the supporter (120) and movable supp
ort (130) adhere closely to the wrist (161) and it can 5
upport.

The user operates the movable support (130) to the
transfer method of the movable support (130) and it ca
n let move directly and it can be implemented so that a
tthe moment when the user puts on the bracelet mem
per (110) like the general blood pressure measuring equ
ipment in the wrist (161) the user moves and it adhere
s closely to the second side (164) of the wrist (161).

The method for using the rotary motion including the
method or the voltage shift etc. uses the elasticity mo
vement including the spring etc. as the transfer principl
e of the movable support (130) can be applied.

First, the case of using the elasticity movement, and
the predetermined resilient element including the mova
ble support (130) is the spring etc can be comprised. A
ccording to the movable support (130) is the elasticity
movement of the resilient element, it can adhere closel
y to the second side (164) of the wrist (160). For exa
mple, at the moment that the user adds the pressure t
o the movable support (130) the movable support (13
O) can adhere closely to the second side (164) accordi
ng to the contraction motion of the resilient element.

Second, the case of using the rotary motion, and the
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EXIE EESW EEE E OiCI. OlE IIXIEJI(13 movable support (130) is the predetermined bolt device

E IEI EE(161)_I XIIZE can be comprised. According to the movable support (1
[E

nI(164)0II DIE2“; gs QIEI EOI, EDI AIgIIjI AIDIEE 30) is the rotary motion of the bolt device, it can adhe
E 4:9; §IXIII9IE 334$- ng gg *EtOI §IXI El—OII CCIBI re closely to the second side (164) of the wrist (161).
OIE IIXIEII(130)E_ILO‘I II IEII 12 0) IIDIEOIEE OlE EIOI 3 For example, as the case where the user rotates the v
g(161)oI KIIZ EE(164)OII DEIEI-E; 4‘— EIEI. oltage shift, and the voltage shift rotate the movable s

upport (130) moves the supporter (120) and it can adh
ere closely to the second side (164) of the wrist (161).

E E XIIOIE EI(140)E CIE IIIIEH(130)DI OIEE DIBIE 3.:I The information control means (140) senses the

IloI OIE E(161)OI XIIl EEI(163) El XIIZ E“I(163) EIBI distance in which the movable support (130) moves an
DI aIE AIEaIEI E, FIE IIIOI JIHZI(14O)E oIE IIIIEI(13 d the distance between the first side (163) of the wrist

DEIQI aI DI BlE DIXIIEOEIII, :E(161)°lE :IQIE N (161) and the second side (163) is produced. That is, t
I 4‘— (BALI. he information control means (140) senses the distanc

e in which the movable support (130) moves. In that w
ay the width length of the wrist (161) can be produce
d.

  

iiiIIIIO‘6IIJOIIKJ

EE XIIOI EEI(140)E CIE IIXIEH(130)DI OIEEIJI E, 3 Before the information control means (140) the
E IIIIEII(120)xC" OIE XIIIEI(130) EIOI DI BIOIIAI OIE II movable support (130) moves. The distance in which t

XIII (130)D| OIEI DIEIE ii EIEEEMI, :E(161)2I AIDI he movable support (130) moves is struck a balance in
E :EIQIE MEET2 EIEI. the distance between the movable support (130) and t

he supporter (120). In that way the width length of th
e wrist (161) can be produced.

OlE IIIILII(130)DIIFIE AIIE EEEIOI TEE : E0. , E 80 that the movable support (130) adhere closely to

E II OIE EI(140)E OlE IIIIEII(130)DIE E(161)°I II 2 the second side (164) of the wrist (161) the case, an
EE(164)OII EEIEIDI EIBIOI gIDI egg iIIDI OXIOI eIIoI d the information control means (140) of the movable s

EEI_I_T

(displacement)E OIEEIOI OlE x IIEII(130)DI OIEE DI aI upport (130) including the resilient element and being i
E AIXEEI2 oIM‘EI. mplemented can produce the distance in which the mo
E vable support (130) moves using the displacement in w

hich the resilient element moves.

  

EF4 oil
I, OlE XIXIEII(130)DIE2E iX‘EE EEéIOI TILE EIEO3‘ Moreover, so that the movable support (130) adhere

E, EE IIIOIE EI(140)E CIE IIIIEH(13EO)DIE E(161)9I closely to the second side (164) of the wrist (161) the
XIIZ EEI(164)OII E‘EIEIDI EloI OI “DIEE_ TEIOI iIII ‘ Ii case, and the information control means (140) of the
EEE OIEEIOI OlE 1I1I[H(13o)jI0IE:IanIE ME I; movable support (130) including the bolt device and bei
<EI‘EI. ng implemented can produce the distance in which the

movable support (130) moves using the number of rota
tions in which the voltage shift rotates.

I

[IJOIIIOI

0> I'OIIEE HEIIIDIO, OE IIIIEII(130)DIC IE DIEI—E EIIISI As described above, if the distance in which the

OIEE(161)9I XIII EEI(163)XCU XIIZ EEI(163) EIE DI BI, movable support (130) moves is sensed and the distan
E, EEE(161)9IE 3‘0 DI AIEEID— X- Id II OI ¢;I(140)E ce between the first side (163) of the wrist (161) and

AIjI AIEEI :E(161)°l E DIOIQI NEEKPredetermined) the second side (163), in other words, the width length
AI E(constant)E OlE SIOI AIjI CEOI 9% %%(Radial Ar of the wrist (161) are calculated , the'radial artery (Ra
tery) EEl(displacement)E AIESICL dIal Artery) dIsplacement of the erst Is produced usmg

the constant In which the Information control means (1
40) is chosen with the width length of the above—menti
oned wrist (161) produced (Predetermined).

IN?

0

  

EDI EEE 0 1719 EE 0.14929 EIE ESE EEE E SI The constant can be set up in order to have the value

CI. E EE—I EEA OIIOII EEIEE, ELE XIIOI EEI 1 O)E at of 0.1719 or 0.1492. According to a preferred embodim
DI gIE—EIEI E3 (3E3; XIII EE(163) E XIIZ EE(163) {I ent of the present invention, the width length of the w

BI DI BIQI EE( 6 )2I E DEIOIE AIE gaIQI g3 94;— ggH rist (161) in which the information control means (140)
gI 34%; fig; ¢ 31ng 3% gang :5ng 552(16 is the distance between the constant value and the ab
1)—I XIII:394(163)OEI=1E.I0 I an E mggi 4: EIEI. ove- mentioned first side (163) produced and the secon

d Side (163) Is multiplied by and the displacement of th
e radial artery can be produced. The displacement oft
he radial artery can be set up as the distance from the
first side (163) of the wrist (161).

EDI EEEIE iEEI EEE ESH EEE E SIEI. OIEICIIAI:E The constant value can be chosen through the
E 2 LHXI E 4E EZEEIOI AOIDI EE I [EIE ACIDI {st—E EIEI AI predetermined experiment. Hereinafter, it illustrates for

Page 8 of13

985



986

(I [IIII 9
i 3 3 FlEU

0m
|0

Olll V 0 illADA—HI AAll;O(]993M C OIiiHLO .Allifillli j H1
{3.1.f lAFWflflm 99mmiI-|_>Allin 9! ina E

f

ll 2 ‘— Qfl '_Dl-AO ixfiEll .‘PAOAA LEA: D'lfll

TlolOl C 20A (a)0ll CAA.El l:1l
434 2mm jAllDia 0A

20A (b)OlA CAAEA TEHECRA 7

Hi

23 CE>—l| OAI KJ
 

D I

mac

ADO,
we a?Ail:OlAl?—OHA

J “32All]llllUllJAlll;0illAlll\:I

0
an, I_,_
 lilflillllJEH bl liloJAllIom amgg

”‘le Ea
7A E: OLHQETEA E
Dill—ADA;
OlA/\‘A 043‘ 0‘31:
EOAUA :33 3:13} Q1 folio Xxio: CA'AX

[KW
DA 352% 2mm
Cl XA ;l.5l D'AHl AA

JAOAA 9A<3l BE§
:2A A(Center)OlAA_Ale

E(R_2)OAAA::9# MALLELE
3i xOlIl

XAO 0A
ADA NE D‘DACAA oloH 9?- EUHO THO? ol

mm OlLlOll EAADA +ilchd E
if 2AA?° ol’.‘ QACA.

  

E|'°_,'_'0>Affl \aB IOl0Lao 31i—‘IE Xu— AE

JLE DHEO l—E3'=A—
_ ooE

IALOJ
IAXJOA  

T§2E6
E $7; 

  

EPAEAOI, ECA CEOEEE E gouol
Ufi—
 

19539 Lil’élll 15%9
U0A OAMOAAAA DEAD?

Alélfi‘ifil.
zX—AS Al—AOE E

(a) A fAAEA lzllfil BOA, C.LHil9l 3‘
IA’:(position) 1% M25852, éJDA EX ._ 1

m9l 5cm‘Pla OAD‘.ElAm LIA:lfiIA/F 3OEHIj5AO=AEL

10AAA- 0A25‘? Call; OADAolTA, C2?— éfll ”IAN 2ill MBA"9ADA6ADA, C3: éfll EIAE 30lAA—A9A tg gal E

I EI

 

9A DlétCl.

Era, 11.2 $th 10llAA #EOA Eli :PAEEA CPI EDHJJAIA
OA JAEAE OADABAW, [2% 11W ZOAAA—A 3‘39A .QAE fPIAEEA
ea: %DHJJA IAEA DABAE

03TH ga

  
ZEEO|¥_\—'

9AD (304,133 EX 5 3OAAAA
Sag I EDHDAX 9A MAE ElDléttl. am 34343:O—\

the computation principles of the constant value accor
ding to the experiment with reference to the figures 2 t
hrough 4.

Figure 2 is a drawing showing the experimental result
measuring the intensity of the pulse wave measured for
the constant value computation performed according t
o a preferred embodiment of the present invention in th
e position separated around the radial artery of the wri
st as the various distance through the sensor.

In order to compare the intensity difference of the
pulse signal according to the measurement position oft
he radial artery positioned in the wrist, the result illustr
ated in the position which the respectively is separated
from from side to side around the radial artery as 2mm
gap in the case of measuring the pulse wave, and (b) o
ffig. 2 like graph can be obtained as shown in (a) of fi
9. 2.

According to the experimental result, it can know at
the position (Center) of the radial artery that the pulse
wave measured from the radial artery at the side going
up in 2mm spot (R2) has the amplitude of the maximu
m. Moreover, in the radial artery, while seeing the tend
ency that the signal of the pulse wave becomes smalle
r as it is the spot which the far is separated the measu
rement result is not comprised the symmetry around th
e radial artery. Therefore, it can know that the more c
orrect pulse signal can be measured with the experimen
tal result centering around the radial artery at the left
side if the sensor is positioned to 2mm right side within
6mm.

Figure 3 is a drawing showing the return value of the
ratio of the width length large radial artery displacemen
t of the wrist according to the reference Protocol of th
e experiment for the position location of the radial arter
y performed according to one room time of the inventio
n and experiment.

The experiment which measured the position of the
artery in more than 87 people examinee in order to loca
te of the radial artery was more quantitatively perform
ed for the computation of the constant value. In the K
orean is the female of the male of 19 people and 15 pe
ople, Japanese and, Chinese conducted the measureme
nt in the male of 38 people and female of 6 people in th
e male of 5 people and female of 4 people.

Top was most set up as shown in (a) of fig. 3 of the
crossing wrinkle of the wrist inner side as the position 1
and each position was set up as 2.5cm and the wrist in
ner side located as 5cm from the position 1 as the posi
tion 2 and position 3. Moreover, the C1 means the wris
t measurement in the position 1 and the C2 means the
wrist measurement in the position 2 and the C3 means
the wrist measurement in the position 3.

Moreover, in the I1 is the position 1, the distance to
the radial artery from the left side of the wrist is meant
and the 12 means the distance to the radial artery from
the left side of the wrist in the position 2 and the I3 m
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E l’dOllAi 32% 3(L1, L2, L3)].l :g g; fEiCil/d 32 eans the distance to the radial artery from the left side
%U_I-]]IIIOI 3i El(11 12, I3)9l i:il(I1/L1, 12/L2, I3/L3): at ofIthe wrist i.” the position-3. In each position, the exp

élE AE‘E ; #22104 El. erIment turnIng out the ratIo (I1/L1, 12/L2, I3/L3) of th
e distance (11, 12, I3) to the radial artery was performe
d in the width (L1, L2, L3) and wrist left side of the wri
St.

WI

55%, gm :IlAdOl AI”HEB 312% 53% fEOIW 3; Moreover, in the position, the width and wrist left side

gijjIIIeI DilElQl i:ll(11/L1, I2/L2, I3/L3)°l $2EEEMCL of the wrist produced the correlation of the ratio (ll/L
C2, C3)0l gIgIIIJIIg QI§§I jaij—II AI2IJIIADI 0359; M 1, IZ/L2, I3/L3) of the distance to the radial artery and
5‘2l0l ME gHoXLIIE xI2I2I 34ngDI: D-lOI OIxEIOICI [IlEI wrist measurement (C1, C2, C3). Then the correlation

III AIIEOI =Ell Di WI.EIOI EON/d 9L: :uIIoI Olil: M were proved to the coefficient of correlation be calculaEC IéIiIfl xEéIgEI 4: Eli I_ ted to -O.359 and very have the low correlation. There
fore, in the perimeter of the wrist and the width of the
wrist, it can set up that the position of the radial arter
y has no concern.

 

OIC‘I
, 3%, LIOl, illjjo‘20Ol 343 El; 45A: '3 El fllA‘§X|%% Moreover, the ratio (Il/Ll, IZ/L2, I3/L3) of the
e!)l 0 Eli. 9‘5 5.“4 l/xi 943‘ TDHDlIlO 3i distance to the radial artery was produced in the width

l lljll(I1/L1,12/L2,I3/L3)% A2552 £152 29l (b)9l and wrist left side of the wrist than through the test s
t ”0 0° " 0“” ”é AotéHOll IIIE 339 ill ubjects of the several tens people in which sex, the ag

Q
I_—I——

l0IoeIrgIUl‘U
IE, :EBI gig éPICIIAI .Ca: EDHDIXISI JIaIgI l:ll(Il/L1) e, the physique etc. were different. Then the return va
2 T-testE IjIfilIEI- ”Ill, leggy 23,1152 0_17#177#0_04QI lue like (b) of fig. 2 could be gained. That is, in the left

7 OIgoI I333 0_15#177#0_ 040$ AIS- ElOl p- va|uejI side of the width of the wrist according to sex and left
00539; o‘eOll III§ iIOIjI 31352Ol 21 oICI wrist, the ratio (Il/Ll) of the distance to the radial art

ery is compared to the T-test. Then the average of ma
le is 0.17i0.04 and the average of the female is calcul
ated to 0520.04 and the difference according to sex
of the p-value can know the none as 0.053.

 

[HEM-l, K‘EE’I Cal Oi th’HOlloo‘é‘ UtIlEa .“E—l 5% D‘Ol Therefore, in the width length of the wrist which it
9i ‘54 *ESl I955 iPiOllA- IQI‘ EUHJJIIOIl l Dialol izilg Ol does not receive the influence in the circumference an
     IQ

05W 9: EEH fill: I.+ol3l OlOlOi Cl; ll 7:3 ll}? d sex of the wrist and left side of the left wrist, the err
éél Bil; JilAtolEi El. or was calculated through the process as follows in ord

er to analogize the radial artery position using the ratio
of the distance to the radial artery.

1) ééE‘ 8 Etol EllOlElOll/d :39 Eli 9‘35 Egfll $35 1) The calculation in measured data of 87 people in the
éEOllM 3% EEAHJIIIIEIDalOl l:ll(11/L1)EIEE% we left side of the width of the wrist and left wrist the ave

rage of the ratio (ll/Ll) of the distance to the radial ar
tery.

  

2) Oi EH13 Emil 3i DHPlOl.* I EIOl 3‘0l(L1)2 18: O: f“ 2) The length (L1) of the wrist width of each individualEOIIAI fig EEMIII Elal(11_1)OI*5II Mic is multiplied this average value by and it calculates the
estimate of the distance (11 1) to the radial artery int
he wrist side.

é—I

3) AiDl 2)9l IllléiOllM O lel ixiilol A‘Xll .* , Pl”: 5W 3) The difference of distance to the radial artery is
01W QT EDHJJlIlol Dial O ilClg Vi actually saved in the wrist left side with the estimate 0

btained in the process of 2).

   
  

4) eljl ilOlE’l 133% $§l 4) The average of the difference is measured.

[—I  :P‘
if

one A‘EH 1| X10l ”lie TAlei 'TPIOlCI. Figure 4 is a drawing showing the result of the test
process of describing in detail.

 

 

@2253 ”£35 llégl DEHDIOll IIIEDH #177#2.24mm9I Qiljl According to the result of the test process of
AJEEE “at #— ‘ZIEI. JEILI Aoijl #177#2mm0l SliI: describing in detail, it can know that the error of the 2
Oil 'I—AlEl Ala EEIOll/d 0* A O“=Ol “Hui Aliol *5; “Eli 2.24mm is calculated. But it does not affect as seen in
Oil E git; Dli Ii Ea: Cl. [Elam :29 E 9‘0 Ol 932 é the error of the ::2mm is the experimental result illustra

gal 932 éEOllAI 9c;— ELDIXIOl Dialol Hl(Il/L1)°I 24.3 ted in Figure 2 it is large in the measurement result oft
jI_I AIgEIIQI 32 ::t‘ goIEI OEITA oMCIIjI 0le AlEIlol mg he pulse signal. h,erefore in the width length of the w
#EQI 2&5 épzmw q: guIIIIIIIoI TlAlE 355152 “I“ oMEI. rist and left side of the left wrist, if the wrist width len
 

gth of the average of the ratio (ll/Ll) of the distance
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to the radial artery and user can know , the position to
the radial artery can be estimated at the left side of th
e left wrist of the user.

 
Oi iii, Ikfliol r‘, "O 9i 5""; ILTOl 9i”; TPiOllA- 93‘- EDH, Then, in the width length of the wrist and left side of

DIXlEl Halal I:l (11/L1)El £488 Xlafilll 593% @8539 the left wrist, the return value which the average of th
F 9*OlIl admire g+iia xi: 5* 2} 910:3, meme) 4% e ratio (I1/L1) of the distance to the radial artery so fa

$.0l mom éX-ailflj AlQXlOl ’St’iOlLl LlCl, 7g g0“ gag; r illustrates and which is experimentally obtained can b
Oi 95 ran ‘Pli 2 EU ETlolJl xTJgéi J; SAG. e used like the constant. Therefore the radial artery po

sition can be more accurately estimated regardless of 5
ex or the age of the user, and figure if it measures the
length of the individual wrist width.

    

    

  

[W E loll/vi, é“? lllOi 49(140)? Iljlllll 5 2 LHIl Ci Again, in fig. 1, the width length of the wrist (161)
g Etioloi @9553 ”file DallOll [Ela EgE E gtjl @421 which is the distance between the constant value dra

ll giji alga; Hi1 §E(163) g—g Hi2 éflj(163) gal Dialgi wn according to the experimental result that the inform

iE(161)9l 2 Deli) g ME 25ml em Eg— EDHOi 65%; ation control means (140) so far illustrates with referen

 

 
Egg ¢ EACI. gij ICPI gflfl we? giAlaTJigl mm 2 ce to the figures 2 through 4 and the above-mentioned
3(163)9l gig égg Hl1$li(163)2§$E 9% girl)” first side (163) produced and the second side (163) is
IlQl 313‘; SEE 5? oil} multiplied by and the displacement of the radial artery

can be produced. As described above, the displacemen
t of the radial artery can be set up as the distance to
the radial artery from the first location (163) which is t
he left side of the wrist (163).

m4 #El(151)§ gill —‘=r‘lH(110)Oll§ilElE,9L§— %l The sensor means (151) is installed at the bracelet

(162)9E—‘2r‘El éfll Algllfll gill NEE ééieilil. member (110) and the bio-signal of the user is measure
d from the radial artery (162).

EFSi, N M $1; $Pi(152).9 iii/xi $Pi(152)1l EDE‘ElOl u Moreover, the sensor driving means (152) is connected
Al ¢Pt(151)2 OlEAl?lEl. NW ¢Pt(151)2l Ol§wl9l3l $l to the sensor means (152) and the sensor means (151)
ElOi EM :1% ¢Ei(152)g EEl(motor) L$1M g; EétalOi is moved. The sensor driving means (152) can be imple

$55.; a; g) l. 556;, EN Qg ¢Ei(152)9l EM 429(151) mented including the motor absence etc. in order to m
OiEE $l5l0i mm $X|l0l LllPiOll-T 42ml El clog”) 4:90‘ eve of the sensor means (151). Moreover, the predeter
gilg 5; oiCL mined rail means may be installed in the inner surface 0

fthe bracelet member for the sensor means (151) mov
ement of the sensor driving means (152).

 

é? “1 JillOl +Pi(140).° éDl Altair 9‘ $0“, W? E Clqal The information control means (140) drives the sensor
04 liA—l Qg 459(152); $§Al94 EM 49(151); Eg— driving means (152) using the above- mentioned radial a

g0:(162)9l 9m: Olgwliltl. O 5r, @H 49(151); % rtery displacement produced and the sensor means (15
5H {sf/xi MERE 1‘3”)?“ fl§§ égéai 2': $13. 1) iS moved to the position of the radial artery (162). T

hen, the bio-signal of the on-going basis user can be m
easured through the sensor means (151).

    

E 9i $2 £§l5l0i in: El 4‘— ‘BAEl. Sensor means include at least one sensor unit and it

5% 355ml ”C‘Mllol seat. can be implemented. This particularly illustrates with re
ference to fig. 5.

E SE E ”Eigfll Oa‘g‘AlOllOll [lg EH #Erel $1}: 1M5; Figure 5 is a drawing showing the structure of the
EEOlCl. sensor means according to a preferred embodiment oft

he present invention.

  
'T 50ll 'Tlxlfl izll‘.’l 3fOl, . Utglol Ol" AlOilCll [HE EM ¢ As shown in FIG. 5, the sensor means (501) according
Et(501)E 43H9i EM $, £, Kill wkljb—(Slm, Hi2 EM?— to a preferred embodiment of the present invention can

(520), Xll3 flwl$(530), E—C‘ Ill4 EM$(540)% eaten): $ comprise the sensor unit of 4, in other words, the first
gig 5.: gig EEél, 3429i wAl—Cr‘E alLlEl glwxfisn LHIl sensor part (510), second sensor part (520), and the t
543), olLlEl are EM(512 LHIl 542), 9.; L; JHEl g3.) fi hird sensor unit (530) and fourth sensor unit (540). Mor
1|(511 Hill 541): Egiélo) Qgg ¢ ELEI. eover, each sensor unit can comprise one optical senso

r (513 to 543), and one pressure sensor (512 to 542) a
nd two light emitting devices (511 to 541).

gleam
El 0—“ng

U £- sewage eiDl Algll The optical sensor (513 to 543) can measure the pulse

gar —+— SAG. 0.32 uM512 LHXl 542): gtjl wave of the user from the radial artery. The pressure 5Ji>ilW
:‘E >4 U1 4:. 53 iii K E i10
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RE Eli’l QEE Eé8i0= giDl AiEXi9iEEE EEE E ensor (512 to 542) measures the pressure of the radial
215i. E JHei gig :Ii(511 LHIl 541)E 1.04 Luigi 2—; E artery and the blood pressure of the user can be meas
2M: EH$9l Hiéis Aio ’iO= ciéiUx EE flecaiaiOl E! E ured. As to two light emitting devices (511 to 541), oxi
#E 'iOlOll [EiE eifi EéiEE Egg 4*— ElEi. dation and reduced hemoglobin can measure the oxyge

n saturation according to the absorbance difference usi
ng the wavelength of the infrared ray band and red ligh

   

   

t.

E E9§9l aE‘E‘A OllOll [EiE AliAl *Fi(501).‘3 T SOll TAlFi The sensor means (501) according to a preferred
HiBi EOl, Di %§_E 30mmTF" Al E ”(45.92: 15mm9l embodiment of the present invention can be designed a

EOlE EEE 534% 4: Dim EEoi 1H1Ali}\ljt=1_(51(;))g_<i m4 5 shown in 5 to the cross direction to 30mm and length

LAl T(540) 3i Oi le jflaiL 20mmE Al mi,, Al 2 DlBl wise in order to have the length of 15mm. Moreover, th
E 10mm§ Ell: 5'50MEi. 0‘9} 20‘ AilA #Ei(501)0ll 51 e width distance between the fourth sensor unit (540)Ll QlAiOl AllAlE' :5 l5|O= 9; El“) if; 3|; n55; la—j and the first sensor part (510) are designed to 20mm a

.Si cap, Ai“ : LiEi“ A 91% (IQ—i Touoi ‘Flil Eéi nd the longitudinal distance can be designed to 10mm.

    
 

Oll [EiE (pita 3 ,I Elsi A Oi:— 5112 leHEi fl‘ ElEi. In this way, at least one sensor unit is set up in the se
nsor means (501) and the measurable area of the radial
artery is broadened. In that way the effect minimizing t
he error according to the location change of the radial
artery which the user especially is able to make an app
earance can be expected.

 

   
  

   
 

CF 5i AiAoi Hii ”Oi E'Hfliol EX‘E flit %& Al Eli OiLl Moreover, as described above, not only the optical
Bi Ola HiAl CFE will A Xi EE BiLiEl NiAl—E'Oll Eiill *1 ii sensor for the measurement of the pulse wave but also
EDGE/Al, AiEIi9l HHfli EQEE CiLlEi EE- EEH 9E Eéj the pressure sensor or the light emitting device etc. ar
Oil 9i8t gm AiEIi9 Em Eel FF-E Ni iii: E éfll Ai e together set up in one sensor unit. In that way the e
gxlgl 392“” will die ENG“ Egg/1‘ ‘21: fall: 3 EH ffect that simultaneously can measure the various bio-
E E 915i. signal of the user including the blood pressure measure

ment of the user by not only the pulse wave measurem
ent of the user but also the radial artery pressure meas
urement or the oxygen saturation etc. can be expecte

     

d.

Il_33i1l 9&0“ [El-E Tillxi-C‘ “AMONO“ 1'5l0l “gal% So far, it illustrated for the detailed embodiment
ELi, E EF’OHE’J E0 OllAl fllOl LIi l 93E EE LHOl AlE Olal according to the present invention. But it is of courset
DiAl EéOl DiEEtE E O Ci. hat many transformation is possible in figure one. It do

es not deviate from from the scope of the present inve
ntion.

  
1ElEE, .E Et‘ESOl EElE *gEl “AlOllOll EiEElOl SSHXl Therefore, it is limited to the embodiment in which the
AlE OiElDl, EEEiE EoléfiiS EElE OiLlEi Oi E: E? scope of the present invention is explained and it shoul
2i golfii E: E 31E2ll SlBH géilloi éiCi. d not be determined and it determines with not only th

e scope of claims which will be described later but also
this scope of claims and the equal things.

  
  

EE Oil EH E 3 9E E :3; Brief explanation of the drawing
I 1E E E'EEl OE‘E‘AlOllOll EEIE gHill d5 ES éiilfll :29 Figure 1 is a drawing showing the shape of the
9.; 713% EAlE EE. measuring biological signal apparatus according to a pr

eferred embodiment of the present invention and config
uration.

E 2E E ‘jElE’é9l OE‘AE‘AlOllOll EEiBi EiHElE élEat NEE El Figure 2 is a drawing showing the experimental result
éiOl EEO QT- ELHE EA OE igfii DlElPiEi Ola—El lO—l measuring the intensity of the pulse wave measured for
ilOl Al E E ESH ExiElE DViol Allle iélél “Z fill the constant value computation performed according t
E ENE IE. 0 a preferred embodiment of the present invention in th

e position separated around the radial artery of the wri
st as the various distance through the sensor.

3E E EEE elem lOllOll EEiBi EEHE ERE- Efli9l Elil E Figure 3 is a drawing showing the return value of the
E E @359 3 E EEEEmrotocol) 9‘ e! l *E‘EOll LEi ratio of the width length large radial artery displacemen
EE9l E 1‘0 EH 9E EDH lilo 9i Hi9i liatE EAléi t of the wrist according to the reference Protocol of th

05, e experiment for the position location of the radial arter
y performed according to a preferred embodiment of th
e present invention and experiment.

EAlOllOll EEiE EE 1i§9l Elia: éiflE Figure 4 is a drawing showing the return value screen
of the test process according to a preferred embodime
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nt of the present invention.

     

E 5: E ”£232 Oa‘g‘AlOllOll [0% EH #Etfll $1}: IAléi Figure Sis a drawing showing the structure of the
E94. sensor means according to a preferred embodiment oft

he present invention.
,}’60,1’¢P4°l ’FQ ‘T—I'ETOll EH.8i I 50‘ M95> The description > of the denotation about the main

part of the < drawing.
110 : Elli L:r‘iiH 120 : lg XlIlEH 110: the bracelet member 120: supporter.
130 : 0% IlIlEH 140 : £5 AllOl "El 130: movable support 140: information control means.
151 : flAl #9 152 : @Ai 41% #9 151: sensor means 152: sensor driving means.
161 : Al§1l :3 162. RE %i“ 161: user wrist 162: radial artery.
163 : Egfll Alll fad 164: Sid Ail2 £03 163: the first side of the wrist 164: the second side of

the wrist.

   

Disclaimer

3 ErAlE gol ”i' Eli}??? REL—4 9 E. l Al%.t'i‘%4 Al/Kfl2 OlnoH Hfi¢l91ALIlelAl$§E

9% $2494 Dl%4\i0l‘210[ll,.E.AlEAl3—. Behi. Pr. 24 lOll945tP10—1='::° [HNol.— 310 Q |
  

2 4 O

jEEEIOlAiE 8i :iLl El. AlfiE‘i 2—; HIE$439J ENHH—EOl seer £2211] $§ #é‘, [llOlEl94_goalilg0l|[HolOi EEJEE4CLIHEi3Ile0—t-ALIE. ErAiECoiAlO AW JEH

€§ $I6H DB '2; AlAEi'Oll AlétEElOl AHOH, 'fiA l, tlHitE' ¢ 815% %Ei'—E.'Ll-l.

(The document produced by using the high--tech machine translation system for the pate

nt and science & technology literature. Therefore, the document can include the mistrans

lation, and it should not be used as a translation by a professional translator. We hold n

0 legal liability for inconsistency of mistranslation, partial omission, and data generated

by feature of system and network. We would like to inform you that the document canno

t be regenerated, copied, and distributed by being stored in DB and system for unauthori

zed general public without our consent.)
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(57) Abstract: The
a pulse oximeter sensor-head (8)
which is composed of electrical
units and comprises at least two
light sources (1, 2) of different
wavelengths to emit light into
the part of the body (9) under
examination and a light detector (3)
to sense the light eigther transmitted
through or reflected from the part
of the body (9) under examination,
further comprises a control circuitry
(4) connected to each electrical unit
or at least to the light sources (1,
2) and the light detector (3), a data
collector and A/D dataconverter

circuitry (5) connected to the output
of the light detector (3), a wireless
data communication circuitry (6)
connected to the output of the data
collector and A/D dataconverter

circuitry (5), and a current source
(10) to ensure the power supply of

invention is

I The invention is also a measuring system comprising said sensor—head (8) and a measuring
6 method with said sensor—head (8). The invention relates also to a method and a casing (11) for anchoring a sensor—head (8) where
N the sensor head ( 8) is fixed mechanically in a bellijarilike casing (11) by means of structural element (11b) of said casing (1 1),

said casing (11), having an internal air space (12) and a flange (14), is placed together with the sensor— head onto the surface of the
body (9) so that the flange (14) together with the surface forms an airtight sealing, and a decrease of pressure is generated in said
air space (12) during the process of placing the sensor—head (8) onto the surface of the body (9).W0
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PULSE OXIMETER SENSOR—HEAD, MEASURING SYSTEM AND

MEASURING METHOD WITH SAID SENSOR—HEAD, METHOD AND
CASING FOR ANCHORING A SENSOR—HEAD

The invention relates to a pulse oximeter sensor-head which is composed of

electrical units, and comprises at least two light sources of different

wavelengths to emit light into the part of the body under examination and a

light detector to sense the light either transmitted through or reflected from the

part of the body under examination. In addition, the invention presented here is

a measuring system comprising said sensor—head and a measuring method

performed with said sensor—head. In addition, the invention relates to a method

and a casing for anchoring a sensor-head, particularly according to the

invention. The pulse oximeter sensor-head and measuring system according to

the invention is particularly appropriate to the continuous monitoring of arterial

oxygen levels of tissues by attaching it to the surface of the human body, or to

the surface of other living organisms, and is of particular use where currently

available pulse oximeter devices cannot be used. Applications include but are

not confined to, for example, the monitoring of tissue oxygenation of the

presenting part of the fetus through the dilated cervix during parturition and

delivery. It can also be used to monitor tissue oxygenation of premature

neonates that are very small in size. A further example is the monitoring of

tissue oxygenation of humans whilst undertaking sporting activities.

The metabolic state of every living substance is particularly characterized by

the extent to which it is supplied with oxygen. Since the researches in medical

spectroscopy of the 19403, it is well known that the extent of oxygenation of

the blood content of living tissues that receive blood circulation can be

determined by photometric methods. This is cited in the work published by

GA. Millikan: "The oximeter, an instrument for measuring continuously the

oxygen saturation of arterial blood in man" (Rev of Scientific Instrument, Vol.

13, pp. 434—444, 1942), namely, blood freshly saturated with oxygen and

transported in the arteries has higher extinction coefficient values in the

infrared wavelength range, whereas blood indigent in oxygen and transported

in the veins has higher extinction coefficient values in the red wavelength

range. This phenomenon is caused by the significant difference between the
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red infra-red light absorption spectrum of oxyhemoglobin (henceforth HbOz)

which carries 4 oxygen molecules (henceforth 02) and deoxyhemoglobin

(henceforth Hb) which has already released the 02 molecules.

A further development of oximetry was the pulse oximetry method which

additionally utilises the principle of pletismography during the oximetry

measurement. In this method the ratio of oxygenated and deoxygenated blood

content of the arterial blood surplus pumped by each heartbeat into the portion

of tissue falling in the optical path can be calcuated without knowing the exact

optical path length by transmissive or reflective, in fact transflective,

spectrometric measurements performed in the aforementioned wavelength

ranges on living tissues that receive blood circulation, if the rhythmical changes

of the blood content of tissue caused by the pulsation of arteries are taken into

account. The physiological parameter to be detected by a pulse oximeter

device is called the oxygen saturation index (henceforth SpOZ), because only

the ratio of oxygenated hemoglobin molecules (HbOz) compared to the total

hemoglobin content (Hb+HbO2) is needed by a physician, since in ordinary

situations hemoglobin can only occur in either the oxygenated or the

deoxygenated state. In accordance with the description given above the

mathematical definition of SpOz is: Sp02= HbOzl (Hb + HbOz).

Numerous patents has been filed concerning the topic of pulse oximetry during

the recent decades, and several producers use the method of pulse oximetry

in their products. The most widespread use of pulse oximetry is the continuous

attachment of a finger clip type oximeter to a patient during surgical operation

or within intensive care departments in order to non-invasively monitor the

metabolic state of the patient.

Knowing the SpOz value of a patient is absolutely necessary for the physician

in certain decision situations. Since the SpOz value can be measured in a non-

invasive way, the application of pulse oximetry has no inherent risks.

The most typical class of pulse oximeter apparatuses has a central control and

data processor device connected through a multiple-core cable to a
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transmissive or reflective type measuring head, which has only passive role

during the measurement and is directly attached on the individual under

examination. The raw measurement data transmitted through the cables from

the measuring head are processed, evaluated and displayed by the central

5 device. An apparatus of this type is described in the patent specification US

5,687,719.

There are other known wireless pulse oximeter devices, which include the

measurement and the processing and evaluation of measured data plus the

10 displaying of results integrated in one body-attachable device. Such a solution

is detailed for instance in the patent specification W00022980 which describes

a relatively small size, finger clip type wireless pulse oximeter. Devices of this

type pose the problem that despite the reduced size they are still relatively

large, which makes their utilisation impossible in special applications, eg.

15 monitoring of childbirth. Furthermore, there are other known pulse oximeter

systems similar to the aforementioned ones, where results (SpO2 etc.)

acquired after processing the raw measurement data are transmitted through

wireless radiofrequency method also to a remote location for telemonitoring

purposes. Such a solution is described for instance in the patent specification

20 CA2504252.

The disadvantage of any known solution is that either they comprise cables or

their size is relatively large, thus, their utilisation in special application areas is

uncomfortable or impossible. if such solutions are utilised the individual under

25 examination is restrained in his motion and his movements falsify the results of

the measurements quite often because a sufficiently stable and durable

contact between the pulse oximeter device and the living tissue under

examination can not be ensured.

30 The anchoring of the pulse oximeter sensor-head onto the surface of the

examined part of the body is a key issue for the feasibility and accuracy of a

pulse oximetry measurement. Generally, some kinds of clamping tools or

biocompatible adhesive is used in order to anchor the sensor—head. Such a
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device is described for instance in the patent specification EPO481612 but

other solutions are known as well when the pulse oximeter head is anchored

by a suture onto the part of the body under examination eg. in the patent

specification US 5,727,547 or an external vacuum pump sucks out a part of

5 the air from the space between the measuring head of the pulse oximeter and

the part of the body to ensure an anchoring, e.g. in the patent specification US .

5,497,771. The disadvantage of the former solutions is the possible negative

side effects of the invasive anchoring, the disadvantage of the latter solutions

using an external vacuum pump is the inherent need for a pipeline which has

10 the same disadvantage as an electrical cable.

The object of the invention is to ensure a wireless pulse oximeter se"nsor~head,

a pulse oximeter measuring system and a measuring method which overcome

the aforementioned disadvantages. Futhermore, the object of the invention is

15 to ensure a method and casing for anchoring the sensor—head which overcome

the aforementioned disadvantages.

The object is achieved according to our recognition by means of the physical

separation of the parts which perform the photometric measurement processes

20 and the digital conversion, that is NO data conversion of measured data, from

the parts which perform processing, analysis and evaluation of measured data

as well as the displaying of results; and by means of the fact that we, provide a

wireless communication between the physically separated devices, that means

either radiofrequency or optical datacommunication.
25

in accordance with the above the invention is a pulse oximeter sensor-head

which is composed of electrical units, and said sensor-head comprises at least

two light sources of different wavelengths to emit light into part of the body

under examination and a light detector to sense (detect) light either transmitted

30 through or reflected from said part of the body, additionally comprises a control

circuitry connected to each electrical unit or at least to the light sources and

the light detector, further comprises a data collector and AID dataconverter

circuitry connected to the output of the light detector, a wireless data
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communication circuitry connected to the output of the data collector and A/D

dataconverter circuitry, and a current source to ensure the power supply of the

pulse oximeter sensor-head.

The current source serving for the power supply of the circuitries of the pulse

oximeter sensor—head may be a battery or an accumulator, or preferably a

rechargeable accumulator, but in certain cases it may be expedient to ensure

the electrical power for the operation by radiation of an external

electromagnetic field through inductive coupling into a coil located in the pulse

oximeter sensorwhead, is. the current source is an inductively chargeable

power supply in such a case.

For a better exploitation of the possibility for miniaturisation arising from the

construction according to the invention all electrical units of the pulse oximeter

sensor-head or at least the control circuitry, the data collector and A/D

dataconverter circuitry and the wireless data communication circuitry is

realised in a single semiconductor chip by means of ASIC (Application Specific

Integrated Circuit) technology.

In addition, the invention is a measuring system comprising a pulse oximeter

sensor—head in which said pulse oximeter sensor-head comprises at least two

light sources of different wavelengths to emit light into the part of the body

under examination and a light detector to sense the light either transmitted

through or reflected from said part of the body and in addition said pulse

oximeter sensor-head comprises a control circuitry connected to each

electrical unit or at least to the light sources and the light detector, further

comprises a data collector and A/D dataconverter circuitry connected to the

output of the light detector, a wireless data communication circuitry connected

to the output of the data collector and A/D dataconverter circuitry, and a

current source to ensure the power supply of the pulse oximeter sensor-head,

and in addition the measuring system comprises a receiver device having

wireless datacommunication connection with the pulse oximeter sensor—head
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located remotely from it and said receiver device comprises dataprocessor and

evaluation circuitry plus, if necessary, a displaying circuitry.

In a preferred embodiment the connection between the datacommunication

circuitry and the receiver device is a wireless radiofrequency connection or a

wireless optical connection.

In a preferred embodiment the measuring system has additional pulse

oximeter sensor-heads, all of which are connected to the same receiver device

through wireless connections.

In another preferred embodiment a datastorage and/or measuring command

sender circuitry is connected to the dataprocessor and evaluation circuitry.

In addition the invention is a measuring method performed with a measuring

system comprising a pulse oximeter sensor-head in which said pulse oximeter

sensor-head is placed and anchored on the surface of the body, then light at

least at two different wavelengths is emitted from light sources into the living

tissue and the outcoming light intensities are measured by a light detector,

then the measured signals are collected and converted to a digital format by a

data collector and A/D dataconverter circuitry, then the signals are transmitted

from the pulse oximeter sensor-head by a wireless datacommunication

circuitry, and the transmitted digital raw pulse oximetry data are received,

processed and evaluated by a receiver device located remotely and

maintaining a wireless communication with the pulse oximeter sensor—head,

and, if necessary, the results are displayed.

The pulse oximeter sensor-head has to be fixed to the surface of the body

during the measurement. In a preferred embodiment the contact surface of

said pulse oximeter sensor-head is anchored to the surface of the part of the

body under examination by a biocompatible adhesive layer.
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A further objective of the invention is achieved according to our recognition by

means of fixing the pulse oximeter sensor-head in an airtight, bell—jar—like

casing comprising an air space in which a decrease of pressure can be

realised without using any external means, and the anchoring is achieved by

5 the decrease of pressure in the space closed between the casing of the pulse

oximeter sensor—head and the surface, i. 9. skin of the part of the body.

In accordance with the above, the invention is also a method for anchoring a

sensor—head, particularly but not exclusively, according to the invention so that

10 the sensor~head is fixed mechanically in a bell-jar—like casing by means of

structural element of said casing, said casing having an internal air space and

a flange, is placed together with the sensor-head onto the surface of the body

so that the flange together with said surface creates an airtight sealing and a

decrease of pressure is generated in said air space during the process of

15 placing the sensor-head onto the surface of the body.

In a preferred embodiment the wall of the casing is made at least partially of a

resilient material, and pressing this resilient wall during the process of placing

the sensor-head onto the surface of the body a part of the air content of the air

20 space is pressed out and the flange is pressed against the surface of the body.

in another preferred embodiment the decrease of pressure is created by a

micro—vacuum pump fixed in the casing, after the flange is pressed against the

surface of the body. Expediently, the micro-vacuum pump is integrated with

25 the pulse oximeter sensor—head and is fabricated by MEMS (Micro Electro-

Mechanical System) technology, and in addition a channel and trench system

connected to the vacuum pump is realised in the casing which connects said

micro—vacuum pump with the contact surface of the sensor-head.

30 In addition, the invention is a casing for anchoring a sensor—head, particularly

but not exclusively, according to the invention, where said casing is bell-jar—

like, comprises an internal air space, a flange which can rest against the

surface of the body and creates an airtight sealing with it, and comprises a

1027



1028

WO 2006/079862 PCT/HU2006/000010

8

structural element for the mechanical holding of the sensor—head, and the wall

of the casing is at least partially made of a resilient material.

The pulse oximeter sensor—head of the measuring system according to the

5 invention can be miniaturised to a much higher extent, both in weight and

volume, compared to the size of the actually known wearable devices

comprising data processor and displaying systems, too, and in addition, no

cables restrain the usage of the sensor—head. This measuring system is

particularly appropriate to the continuous monitoring of arterial oxygen levels of

10 tissues by attaching it to the surface of the. human body, or to the surface of

other living organisms, and is of particular use where currently available pulse

oximeter devices and their anchoring methods cannot be used. The individual

under examination may freely move, since there are no external cables and

the size of the pulse oximeter sensor—head is small. By means of the reduced

15 size it becomes feasible to perform pulse oximetry examinations under special

circumstances, as well, for instance:

- monitoring of tissue oxygenation of the presenting part of the fetus through

the dilated cervix during parturition and delivery,

— monitoring of tissue oxygenation of premature neonates that are very small in

20 size,

- monitoring of tissue oxygenation of humans whilst undertaking sporting

activities.

- monitoring of tissue oxygenation of small—size animals during animal tests

which require unrestrained motion of the animals etc.
25

The invention will be described hereafter in details by means of preferred

embodiments with reference to drawings.

Figure 1: Schematic drawing of a preferred embodiment of the pulse oximeter

30 sensor-head and measuring system according to the invention

Figure 2: Cross—sectional drawing of a preferred embodiment of a casing

according to the invention for anchoring of the sensor-head
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In Figure 1 is shown a measuring system for reflective pulse oximetry

measurement, where both the light emitting surfaces 1a and 2a of the light

sources 1 and 2 and the light detecting surface 3a of the light detector 3 are on

the outer surface of the same side of the sensor-head 8, that is at the contact

surface 8a which faces towards the surface of the body 9 when the sensor-

head 8 is placed. However, the reflective pulse oximetry mesurement is in fact

a socalled transflectance pulse oximetry measurement, since the photons are

transmitted into different depths of the tissue before they are reflected or

absorbed by it. The light sources 1 and 2 having different wavelengths and the

light detector 3, as well, are driven by the control circuitry 4 of the sensor-head

8 attached to the surface of the body 9. The light sources 1, 2 are Light

Emitting Diodes (LED) which emit light at wavelengths of 660 nm and 940 nm,

respectively. The two LEDs are turned on alternately by the control circuitry 4

for intervals of 150-150 microseconds in such a way that between each interval

an intermission of 50 microseconds is made. The light detector 3 is a

photodiode having a current generated by the detected photons which current

is proportional to the actual light intensity arriving in the photodiode from one of

the LEDs after interacting with the tissue, whilst concurrently the other LED is

switched off. Through measuring this current the light absorption capability

(extinction coefficient) of the transllluminated living tissue at the specific

wavelength and during that specific interval can be calculated. The measured

values of the current of the photodiodes, as raw pulse oximetry data, are

forwarded to the data collector and A/D dataconverter circuitry 5. Numerous

known solutions for circuitries published in the scientific literature of. electrical

engineering are suitable for the data collector and A/D dataconverter circuitry

5. In the preferred embodiment presented here it incorporates a preamplifier,

sample and hold circuitries, low and high pass filters, amplifier and a 16 bit A/D

converter. The digital raw pulse oximetry data are forwarded from the data

collector and AID dataconverter circuitry 5 to the wireless data communication

circuitry 6. By means of the wireless data communication circuitry 6 the digital

raw pulse oximetry data are transmitted at radiofrequency to the receiver

device 7 by using one of the Industrial - Scientific - Medical (ISM) frequency

bands. In this preferred embodiment the wireless data communication circuitry
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6 of the standard Blue Tooth Class I. is applied operating at 2,4 GHz of ISM

band having a transmission range of 10 m. By means of the data processor

and evaluation circuitry and display circuitry of the receiver device 7 the digital

raw pulse oximetry data are processed in such a manner that functions are

5 fitted to the measured values of the current of the photodiode and appropriate

mathematical operations are performed with these functions, then the actual

extinction coefficient corresponding to the wavelengths of 660 nm and 940 nm

is calculated, and then the actual SpO2 value is calculated and displayed. The

arrows shown in the figure represent the flow of information in the form of

10 electrical signals. The current source 10 is connected with each unit in order to

ensure their power supply. In this embodiment the current source 10 is a 3.3 V

Lithium-ion accumulator and for the duration of the measurement the stabile

anchoring between the sensor-head 8 and the surface of the body 9 is ensured

by a biocompatible adhesive layer, not shown in the figure.

15

Figure 2 shows the pulse oximeter sensor-head 8, having two light sources 1,

2, a light detector 3 and further electrical units, is fixed in a casing 11. By

means of the casing 11 the sensor-head 8 with its contact surface 8a can be

anchored to the surface of the body 9 during the measurement. The casing 11

20 is bell-jar-like, having an internal air space 12, and comprises a flange 14

which rests against the surface of the body 9 and creates an airtight sealing

with it, further has a structural element 11b for the mechanical holding of the

sensor—head 8 and a resilient wall 11a which is made of silicone rubber. The

structural element 11b and the resilient wall 11a of the casing 11 are fixed to

25 each other in an airtight manner by glue. The air space 12 communicates with

the surface of the body 9 through the opening 13.

In the structural element 11b the sensor-head 8 is embedded in a one step

process when said sensor-head 8 is embedded as a whole piece. There is also

a possibility to embed the units of the sensor-head 8 separately into the

30 structural element 11b.

During the process of placing the sensor—head 8 onto the surface of the body 9

the air content is partially expelled from the air space 12 by means of pressing
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the resilient wall 11a, then the 14 flange is pressed against the surface of the

body 9 and the resilient wall 11a is released and starts to spring back to its

original position, whereby a decrease of pressure is generated in the air space

12 which anchors the sensor-head 8 to the surface of the body 9 for the

5 duration of the measurement.

The invention presented here may be realised in many embodiments different

from those described in the examples above but still remaining within the

scope and spirit of the present invention, thus, our invention cannot be

10 considered to be restricted to the examples.

15

20
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CLAIMS:

1. Pulse oximeter sensor—head which is composed of electrical units and

comprises at least two light sources of different wavelengths to emit light into a

5 part of the body under examination and a light detector to sense the light either

transmitted through or reflected from said part of the body 0 h a r a c t e r i -

s e d i n that additionally comprises a control circuitry (4) connected to each

electrical unit or at least to the light sources (1,2) and the light detector (3). a

data collector and A/D dataconverter circuitry (5) connected to the output of

10 the light detector (3), a wireless data communication circuitry (6) connected to

the output of the data collector and A/D dataconverter circuitry (5), and a

current source (10) to ensure the power supply of the pulse oximeter sensor-

head (8).

15 2. Pulse oximeter sensor-head according to claim 1 c h a r a ct e r i s e d

i n that the current source (10) is a battery or an accumulator, more

expediently a rechargeable accumulator, or a power supply which is inductively

chargeable from outside.

20 3. Pulse oximeter sensor—head according to claim 1 or 2 c h a r a c t e -

r i s e d i n that all units of the sensor-head (8) or at least its control circuitry

(4), data collector and A/D dataconverter circuitry (5) and wireless data

communication circuitry (6) is realised in a single semiconductor chip by

means of ASIC technology.

25

4. Measuring system comprising a pulse oximeter sensor—head in which said

pulse oximeter sensor-head comprises at least two light sources of different

wavelengths to emit light into the part of the body under examination and a

light detector to sense the light either transmitted through or reflected from the

30 part of the body under examination 0 h a r a c t e r i s e d i n that

additionally said pulse oximeter sensor—head (8) comprises a control circuitry

(4) connected to each electrical unit or at least to the light sources (1 ,2) and

the light detector (3), a data collector and A/D dataconverter circuitry (5)
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connected to the output of the light detector (3), a wireless data

communication circuitry (6) connected to the output of the data collector and

A/D dataconverter circuitry (5), and a current source (10) to ensure the power

supply of the pulse oximeter sensor-head (8) and, in addition the measuring

system comprises a receiver device (7) having wireless datacommunication

connection with the pulse oximeter sensor—head (8) located remotely from it

and said receiver device (7) comprises dataprooessor and evaluation circuitry

plus, if necessary, a displaying circuitry.

5. Measuring system according to claim 4 c h a r a ct e r i s e d in that the

connection between the datacommunication circuitry (6) and the receiver

device (7) is a wireless radiofrequency connection or a wireless optical

connection.

6. Measuring system according to claim 4 c h a r a ct e r i s e d i n that

comprises more pulse oximeter sensor-heads (8), all of them are connected to

the same receiver device (7) through wireless connections.

7. Measuring system according to claim 4 c h a r a c t e r i s e d in that a

datastorage and/or measuring command sender circuitry is connected to the

dataprocessor and evaluation circuitry.

8. Measuring method performed with a measuring system comprising a pulse

oximeter sensor—head in which the pulse oximeter sensor—head is placed and

anchored on the surface of the body, then light at least at two different

wavelengths is emitted from light sources into the living tissue and the

outcoming light intensities are measured by a light detector c h a r a ct e r i -

s e d i n that the measured signals are collected and converted in a digital

format by a data collector and A/D dataconverter circuitry (5), then the signals

are transmitted from the pulse oximeter sensor-head (8) by a wireless

datacommunication circuitry (6), and the transmitted digital raw pulse oximetry

data are received, processed and evaluated by a remotely located receiver
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device (7) maintaining a wireless communication with the pulse oximeter

sensor—head (8), and, if necessary, the results are displayed.

9. Measuring method according to claim 8 c h a r a c t e ri s e d in that the

contact surface (8a) of the sensor-head (8) is anchored to the surface of the

body (9) under examination by a biocompatible adhesive layer.

10. Method for anchoring a sensor—head particularly according to claim 1,

c h a r a ct e r i s e d i n that the sensor—head (8) is fixed mechanically in a

bell-jar—like casing (11) by means of structural element (11b) of said casing

(11), said casing (11), having an internal air space (12) and a flange (14), is

placed together with the sensor-head onto the surface of the body (9) so that

the flange (14) together with said surface forms an airtight sealing, and a

decrease of pressure is generated in said air space (12) during the process of

placing the sensor—head (8) onto the surface of the body (9).

11. Method according to claim 10 c h a r a ct e r i s e d in that the wall of

the casing (11) is made at least partially of a resilient material, and pressing

this resilient wall (11a) during the process of placing the sensor—head (8) onto

the surface of the body (9) a part of the air content of the air space (12) is

pressed out, and the flange (14) is pressed against the surface of the body (9).

12. Method according to claim 10 c h a r a ct e r i s e d in in that the

decrease of pressure is created by a micro-vacuum pump fixed in the casing

(11), after the flange (14) is pressed against the surface of the body (9).

13. Casing for anchoring a sensor-head, particularly according to claim 1,

c h a r a c t e r i s e d i n that said casing (11) is bell-jar-like, and comprises

an internal air space (12), a flange (14) which rests against the surface of the

body (9) and creates an airtight sealing with it, further comprises a structural

element (1 1b) for mechanical holding of the sensor-head (8), and the wall of

the casing (11) is at least partially made of a resilient material.
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METHODS AND SYSTEMS FOR PHYSIOLOGICAL AND PSYCHO—

PHYSIOLOGICAL MONITORING AND USES THEREOF

FIELD OF THE INVENTION

The present invention is related generally to the field of physiologically

monitoring and bio interactive applications.

BACKGROUND OF THE INVENTION

Biofeedback has been in use for many years to alleviate and change an

individual’s negative behavior patterns but existing systems have a number of

significant drawbacks: Most current systems are reliant on powerfiil computers First

of all, they require the user to be trained either by health professionals or complex on-

line programmers. Once the user has been trained, they must remember to implement

the internal physiological changes in their daily lives. The biofeedback sessions are

rarely undertaken on a daily basis and certainly not in real time. This requires the user

to remember specific events that occurred days before and recall his exact emotional

responses.

US patent 6,026,322; entitled "Biofeedback apparatus for use in therapy"; to

Korenman, et al. filed February 6, 1997; discloses an apparatus and a program

designed to train the user to control one or more aspects of his or her psycho-

physiological state by controlling signals representative of a psycho-physiological

parameter of the user, erg. his galvanic skin resistance, which may be detected by a

sensor unit with two contacts on adjacent fingers of a user. The sensor unit can be

separate from a receiver unit which is connected to a computer running the program.

The disclosed apparatus is described for use in treating patients with a physiological

condition, for example, irritable bowel syndrome. In a treatment session, one or more

psycho—physiological parameters of the patient are sensed and the sensed parameter

1038



1039

5

10

15

20

25‘

WO 2006/090371 PCT/IL2006/000230

-2-

used to alter a display which the patient watches. The display includes a visual or

pictorial representation of the physiological condition being treated which changes in

appearance in a fashion corresponding to the physiological change desired in the

patient.

V PCT application WOOO47110; discloses a method for obtaining continuously

and non-invasively one or more parameters relating to the cardiovascular system of a

subject, for example: systolic blood pressure, diastolic blood pressure, young modulus

of an artery, cardiac output, relative changes in vascular resistance, and relative

changes in vascular compliance.

US patent 6,067,468; to Korenman, discloses a program, designed to train the

user to control one or more aspects of his or her psycho-physiological state. The

program is controlled by signals representative of a psycho—physiological parameter of

the user, e.g., his galvanic skin resistance which may be detected by a sensor unit with

two contacts on adjacent fingers of a user. The sensor unit is separate from a receiver

unit which is connected to a computer running the program.

SUMMARY OF THE INVENTION

In its first aspect, the present invention provides portable, cordless, and

wearable sensors, for monitoring queries emotional and physiological responses to

events as they occur. These results, gathered in real time, may be more effective and

relevantto the user than those recreated days later after they occurred, under artificial

conditions. The new sensors may utilize mobile phones and other technology to

display the user’s physiology and emotional state, real-time coaching based on expert

knowledge, and to train the user to modify negative behavior patterns.

As used herein, the term ”wearable device " refers to a device that the user can

carry with him, for example, under or above his clothing, in his pocket, attached to his

clothes, or in his hand.

In its second aspect, the invention provides a system for monitoring a user's

emotional and physiological responses to events as they occur.
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In another of its aspects, the invention provides methods to analyze the user’s

state of mind and physiology. In yet another of its aSpects, the invention provides

applications of the methods and sensors of the invention.

The invention also provides new methods to assess subtle information from this

data — such as the user’s emotions; new methods of therapy; and new methods of

entertainment, based on the interactions with the user’s physiology and responses.

Thus, in one of its aspects, the invention provides a system for monitoring one

or more physiological parameters of a user comprising:

(a) ‘one or more wearable sensor modules sensing the one or more

physiological parameters; '

(b) one or more transmitters wirelessly transmitting first signals

indicative of values of the one or more physiological parameters to a

mobile monitor; and

(c) the mobile monitor, wherein the mobile monitor comprises:

a first processor processing the first signals received from the

transmitter in real time using expert knowledge; and

a device providing one or more indications of results of the

processing.

The system of the invention may further comprise a remote server

capable of communication with said mobile monitor, the remote server

receiving second signals from the mobile monitor, the remote server associated

with a viewing station having a second processor, the remote server being

configured to perform at least one of the following:

(a) transmitting the second signals to a viewing station for analysis, the

analysis ;

(b) accessing historical data relating to the subject;

(0) transmitting the historical data to the viewing station;

((1) receiving from the viewing station results of the analysis;
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(e) transmitting the results of the analysis to the mobile unit; the analysis

being based upon the second signals, and one or more of the

historical data, expert knowledge and computerised protocols.

At least one sensor module of the system may comprise at least one

5 sensor selected, for example, from the group comprising:

(a) An electro dermal activity sensor;

(b) An electrocardiogram sensor;

(0) A plethysmograph; and

(d) “A piezoelectric sensor.

10 The system of the invention may comprise at least two sensors selected,

for example, from a group comprising:

(a) an electro dermal activity sensor;

(b) an electrocardiogram sensor;

(C) a plethysmograph; and

15 (d) a respiration sensor.

The first signals may be transmitted from. a sensor module to the mobile

monitor, for example, by any one or more of the following protocols:

(a) Bluetooth;

(b) WiFi; and

20 (0) Wireless Lan;

The mobile monitor may be selected, for example, from the group

comprising:

(a) a cellular phone;

(b) a personal digital assistant (PDA);

25 ' (c) a pocket PC;

(d) a mobile audio digital player;

(e) an iPod,

(f) an electronic note—book;

(g) a personal laptop computer;

30 (h) a DVD player;
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(i) a hand held video game with Wireless communication; and

(j) a mobile TV.

The mobile unit may be a cellular telephone and communication

between the mobile monitor and the remote server may be over a cellular

communication network.

The mobile unit may include any one or more of a visual display, one or

more speakers, a headphone, and a virtual reality headset.

In another 'of its aspects, the invention provides a wearable sensor

module for use in the system of the invention.

The wearable sensor module may comprise at least one sensor selected,

for example, from the group comprising:

(a) An electro dermal activity sensor;

(b) An electrocardiogram sensor;

(c) A plethysmograph; and

(d) A pizoomagnetic sensor.

The wearable sensor module may comprise at least two sensors selected,

for example, from a group comprising:

(a) an electro dermal activity sensor;

(b) an electrocardiogram sensor;

(c) a plethysmograph; and

(d) a respiration sensor.

The wearable sensor module may comprise a transmitter transmitting

signals, for example, by any one or more of the following protocols:

(a) Bluetooth;

(b) WiFi; and

((2) Wireless Lan;

The wearable sensor unit may comprise an electro dermal activity sensor

adapted to monitor skin conductivities using at least a 16 bit A to D conversion

without the need of manual calibration.

The sensor module may comprise an EDA sensor comprising:
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(a) at least two electrodes adapted to be applied to a skin surface;

(b) electronic circuitry for measuring a skin resistance across the

electrodes and calculating an EDA based upon the resistance using

an algorithm in which the EDA does not depend linearly on the

resistance.

The sensor module may comprise a blood flow sensor comprising:

(a) a light source adapted to emit light towards a skin surface;

(b) a light detector adapted to detecting light reflected from the skin

‘surface; L

(c) electronic circuitry for measuring an intensity of the reflected light

and controlling an intensity of said light source based upon the

intensity of the reflected light.

Electronic circuitry in the sensor module may be capable of measuring

skin resistance across the electrodes over a range of at least from 50 K Ohm to

12 M Ohm.

The first processor of the system of the invention may be configured to

calculate from the first signals one or both of a parameter indicative of an

arousal state of the user and a parameter indicative of an emotional state of the

user.

Calculation of a parameter indicative of an arousal state of the user may

include calculating a score of a sympathetic and parasympathetic activity of

the user using an algorithm based on any one or more of the user's Electro

Dermal activity, Heart Rate, EDA variability, and HR variability.

The the first processor may be configured to calculate a parameter

indicative of an arousal state of the user and to display the parameter indicative
of an arousal state of the user on a display associated with the mobile unit as a

two-dimensional vector.

The first processor may be configured to display on a display associated

with the mobile monitor any one or more of the following images: an image

indicative of bio—feedback information relating to the user; an image indic "
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of breathing activity of the user, an image including a graph indicative of an

EDA activity of the user, an image including a graph indicative of a heart rate

of the user, an image including a graph indicative of a heart rate variability of

the user; an image including a graph indicative of an autocorrelation of a heart

rate variability of the user; and an image indicative of recommendation to

improve the user's psycho-physiological state based on one or both of the user's

physiological data and experts’ knowledge.

An image indicative of breathing activity may include a bar having a

length indicative of the breathing activity. An image indicative of bio—feedback

information relating to the user may include one or more parameter target

values.

The first processor may be configured to calculate in a calculation based

upon the first signals any one or more of the following: a breathing rate of the

user; and a heart rate variability of the user. The user's rate ofbreathing may be

calculated and analysis by monitoring changes in the electrical capacitance of

the body while the user is breathing.

The system of the invention may further comprise an entertainment

system In this case, the first processor may be configured to determine at least

one command based on the first signals and to transmit the at least one

command based to the entertainment system. The entertainment system may

comprise a third processor configured to perform an action based upon the one

or more commands. The action may comprises any one or more of generating

an SMS massage, controlling a DVD, controlling a computer game, and

controlling a "Tamaguchi" animation. The action may comprise processing a

user reaction to any one or more of the following: a displayed animated image;

a video clip, an audio clip, a multimedia presentation, real-time communication

with another human, a question that the user has to answer, and a task that the

has to perform.

In another of its aspects, the invention provides a method for monitoring

one or more physiological parameters ofa user comprising:
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(a) obtaining values of the physiological parameters of the user from one

or more wearable sensor modules;

(b) Wirelessly transmitting first signals indicative of values of the one or

more physiological parameters to a mobile monitor; and

5 (c) processing the first signals received from the transmitter in real time

using expert knowledge; and

(d) providing one or more indications of results of the processing to the

mobile unit.

The results of the processing may include bio—feedback information of

10 the user. -

The method may further comprise transmitting second signals from the

mobile monitor to a remote server having an associated viewing station and

providing an analysis of the second signals at the viewing station. The viewing

station may include one or both of a remote call center and an interactive expert

15 system.

The processing may include calculating one or both of a parameter

indicative of an arousal state and a parameter indicative of an emotional state of

the user._Ca1culating a parameter indicative of an emotional state of the user

may be based upon one or both of a sympathetic activity and parasympathetic

20 activity of the user. Calculating a parameter indicative of an emotional state of

the user may be based upon any one or more of an electro dermal activity, a

heart rate, an electro dermal activity variability and a heart rate variability.

The method of the invention may further comprise a step of displaying

on a display associated with the mobile unit one or both of an image indicative

25 ’ of a parameter indicative of an arousal state of the user; and an image indicative

of a parameter indicative of emotional state of the user. An image may include

one or both of a two-dimensional vector and a color indicative of a parameter.

The method of the invention may be used in obtaining respiration

information selected from the group comprising duration of the inspiratory

30 phase, and duration of the expiratory phase. The respiratory information in
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obtained from audio sounds produced during breathing or speaking. The

respiratory information may be obtained by the user indicating the beginning of

one or more inspiratory phases and the beginning of one or more expiratory

phases of the user‘s breathing. A breathing rate of the user may be calculated

5 ‘ based upon a heart rate variability of the user. The user‘s rate of breathing may

be calculated based upon changes in an electrical skin capacitance of the user

while the user is breathing.

The method of the invention may further comprise training the user to

increase any one or more of the followings: a duration of the inspiratory phase,

10 a duration of the expiratory phase, and the ratio of the duration of the

inspiratory phase to the duration of the expiratory phase.

The method of the invention may filrther comprise displaying on a

display associated with the mobile monitor an image indicative of bio—feedback

information, wherein the image includes any one or more of the following: an

15 image indicative of breathing activity, an image including a graph indicative of

EDA activity, an image including a graph indicative of heart rate, an image

including a graph indicative of heart rate variability and an image including a

graph indicative of an autocorrelation of heart rate variability. The analysis of

the second signals may include a recommendation for the user to improve a

20 psycho physiological state of the user. The recommendation may be displayed

on a display associated with the mobile unit.

The method of the invention may comprise displaying a target value for

one or more of the one or more obtained physiological parameters.

The method ofthe invention may further comprise steps of:

25 , (a) challenging the user With one or more stimuli;

(b) monitoring one or more reactions of the user to said one or more

stimuli;

(c) calculating, in a calculation based upon the one or more reactions, at

least one parameter selected from the group of: latency time of a
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reaction, maximum reaction time, half recovery time, maximum

stress, and new baseline stress; and

(d) providing feedback to the user based on one or more of the

calculated parameters.

5 The method of the invention may be used in a method of self behaviour

modification comprising any one or more of the methods selected from the

group comprising:

(a) cognitive behavioural therapy (CBT);

(b) «visualisation;

10 (c) self hypnosis;

(d) auto suggestion;

(e) mindfiilness;

(f) meditation;

(g) emotional intelligence skills;

15 (h) psychological counselling provided over a communications network.

When the method of the invention is used in a method of self behaviour

modification the method may further comprise:

(a) providing the user with an interactive introduction about a specific

condition of the user;

20 (b) providing the user interactive questionnaires for self assessment; and

(0) providing the user with one or more interactive sessions selected

from the group comprising:

an interactive session for self training to implement cognitive

techniques;

25 - interactive'sessions for self training to implement behavioural therapy;

interactive sessions for self hypnosis;

interactive sessions for visualisation;

interactive sessions for auto suggestions;

interactive training to acquire and implement life and interpersonal

30 relational skills;
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interactive training to improve emotional intelligence skills;

interactive training to find purposes and goals; and

interactive training to plan steps in life.

The user may be provided with one or more interactive sessions while

the user is in a deep relaxation state.

Unless otherwise defined, all technical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art to which

this invention belongs. Although methods and materials similar or equivalent to those

described herein ‘can be used in the practice or testing of the present invention, suitable

methods and materials are described below. In case of conflict, the patent

specification, including definitions, will control. In addition, the materials, methods,

and examples are illustrative only and not intended to be limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the invention is described in the following

section with respect to the drawings. The same reference numbers are used to

designate the same or related features on different drawings. The drawings are

generally not drawn to scale.

The invention is herein described, by way of example only. With specific

reference now to the drawings in detail, it is stressed that the particulars shown are by

way of example and for purposes of illustrative discussion of the preferred

embodiments of the present invention only, and are presented in the cause of

providing What is believed to be the most useful and readily understood description of

the principles and conceptual aspects of the invention. In this regard, no attempt is

made to show structural‘details of the invention in more detail than is necessary for a

fundamental understanding of the invention, the description taken with the drawings

making apparent to those skilled in the art how the several forms of the invention may

be embodied in practice.

Fig. 1 is a physiology monitoring system, according to an exemplary

embodiment of the invention;
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Fig. 2 shows a sensor module attached to a user’s finger, according to an

exemplary embodiment of the invention;

Fig. 3 shows some details of a sensor module, according to an exemplary

embodiment of the invention;

Fig. 4 is a schematic representation showing the mental and physiologic states

of a person;

Fig. 5a shows a typical electro cardiogram (ECG) of a healthy person;

Fig. 5b shows a typical light reflection optical signal as affected by the blood

flow;

Fig. 5c shows frequency analysis of heart monitoring signal;

Fig. 6a shows a graph of typical heart beat rate vs. time and its correlation to

breathing cycle;

’ Fig. 6b shows frequency analysis of Heart Rate Variability (HRV);

Fig. 7a shows an exemplary display showing sensors output; according to an

exemplary embodiment of the invention;

Fig. 7b shows an exemplary display showing heart beat rate (HR), according to

an exemplary embodiment of the invention;

Fig. 7c shows an exemplary display showing Electro Dermal Activity (EDA);

according to an exemplary embodiment of the invention;

Fig. 7d shows an exemplary display showing Heart Rate Variability,

demonstrating the breathing cycle, according to an exemplary embodiment of the

invention; V

Fig. 8 shows an exemplary graph of stimuli induced stress used in a training

session, according to an exemplary embodiment ofthe invention;

Fig. 9 schematically shows an electric circuitry of a reflective Photo—

Plethysmograph with automatic continual adjustment of the source light intensity in

accordance to an exemplary embodiment of the invention;

Fig. 10 shows an improved electronic circuit for EDA monitoring in

accordance to an exemplary embodiment of the invention;
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Fig. 11 shows an exemplary graph of the relationship between the user’s skin

resistively and voltage measured by improved electronic circuit for EDA in

accordance to an embodiment of the invention; and

Fig. 12 shows an entertainment system according to an aspect of the invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT

The following detailed description is the best presently contemplated modes of

carrying out the present invention. This description is not to be taken in a limiting

sense, but is made merely for the purpose of illustrating the general principles in

accordance with the present invention. The scope of the present invention is best

defined by the appended claims.

With reference to the drawings, in Fig. 1 shows a physiological monitoring

system 10, in accordance with an exemplary embodiment of the invention.

A sensor module 110 is attached to a user 100. A communication link 112 is

used to transfer data from the module 110 to a mobile monitor 120. Based on the

transferred data the mobile monitor 120 provides visual biofeedback to the user by

means of a display 122 and optionally an audio biofeedback to the user by means of

speaker 126. Optionally, a keypad 124 is used to control the operation of the mobile

monitor 120, sensor module 110, or both. Optionally the user can control the operation

using voice recognition methods.

Optionally, a communication link 128 is used to connect the mobile monitor

120 to a remote server 140 where in—depth analysis of data obtained by the sensor unit

110 may be done and, optionally, data can be transmitted to an expert or another user.

In the exemplary embodiment of Fig. l, the mobile monitor 130 is a cellular phone,
communication link 112 is a Bluetooth link, and communication link 128 is cellular

RF link to a cellular base station 130 which is linked to a remote server 140 by a data

link 138.

Optionally, an additional data link 148 such as Local Area Network (LAN) or

Internet networking or RF cellular link connects the remote server 140 to a viewing
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station 150 where a human expert may provide interpretation of the data and transmit

recommendations to the user.

Sensor module

Fig. 2 depicts a sensor module 210 that may be used in the system 10 instead of

.the sensor module 110. The sensor module 210 is in contact with the user's finger

200. The sensor module 210 may be attached to the finger by a strap 212 as shown in

Fig. l, or the sensor module 210 may be shaped to fit over the finger. Alternatively,

the finger 200 may simply be applied to the sensor module 210.

Fig. 3 shows a block diagram of a sensor module 310 for use in the system 10

according to an exemplary embodiment of the invention:

In the exemplary embodiment of Fig. 3, Electro Dermal Activity (EDA) at a

user’s skin surface 300 is monitored by applying at least first electrode 332 and second

electrode 334 to the skin surface 300. EDA electronics 330 monitors the skin

resistively by applying a very low electric voltage across the first and second

electrodes and creating a minute electrical current between the electrodes. EDA

electronics 330 generates a digital signal indicative of the skin resistively.

In the exemplary embodiment of Fig 3, blood flow under the skin 300 is

monitored by Plethysmograph Electronics 320 which is used for Heart Rate (HR)

monitoring. In this exemplary embodiment, a light source 322 illuminates the skin

surface 300 with emitted light 324. The intensity of scattered light 326 reflected from

the skin and received by light detector 328 depends on the blood flow in the skin.

Phethysmograph electronics 320 generates a digital signal indicative of the blood flow

and thus may be used to monitor heart activity.

Optionally, one or more additional sensors 372 connected to additional sensor

electronics 370 is used to monitor one or more additional physiological signals such as

temperature, Electrocardiogram (ECG), blood pressure, etc.

The processor 340 receives digital data from EDA electronics 330,

Phjethysmograph_electronics 320 and optionally from additional sensor electronics

370 and processes the data according to instructions stored in a memory 342. The

memory 342 may be a Read Only Memory (ROM) storing a pre-installed program. a
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Random Access Memory (RAM), a non—volatile memory such as flash memory or

combination of these types of memory. The processor 340 may store raw or processed

data in memory 342 for later use. '

Optionally, the sensor module 310 is equipped with an indicator 380. Indicator

380 may provide visual or audio indication as to the status of the module such as

“on/off”, “low battery”. Additionally or alternatively, indicator 380 may provide

visual or audio indication as to the physiological state of the user based on the data

from the sensors.

In the exemplary embodiment of Fig. 9, a communication module 350 is used

as an interface between the sensor module 310 and mobile monitor 120 (Fig. 1). In this

embodiment, a wireless communication link is used. Preferably, communication

module 350 supports “blue—tooth” RF bidirectional wireless communication and is

connected to antenna 352. Alternatively or additionally, Infra—Red (IR)

communication, ultrasonic communication, WIFI communication, or wire

communication may be used.

Battery 360 provides power for all the electronics within sensor module 310.

Alternatively or additionally, a wired connection, for example Universal Serial

Bus (USB) may be used. In this case, a wired connection may provide power,

optionally using electrical isolation such as a transformer which isolates the supplied

power for safety, as well as means for data transfer.

The location of the sensor module on the user’s body may depend on the type

ofphysiological data to be acquired by the module and the type of sensor used.

For example, for measuring an EDA signal, the sensor’s electrodes could be

placed where the skin resistively changes depending on the person’s stress or arousal

level or any minute change in the autonomic nerves system, such as the palm of the

hand, fingers wrist or ear lobe.

For measuring blood flow by optical reflectance, the module could be attached

to locations where blood vessels are close to the surface such as the wrist, fingertips

ear lobe etc, or the forehead to monitor blood flow in the brain.
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For measuring cardiac electrical activity (ECG), the sensor may be attached to

the user’s chest using an adhesive or a strap, alternatively ECG can be monitored by

attaching electrodes to two hands.

For temperature sensing, a sensor, which may be external to the sensor module,

may be placed in the armpit or ear etc.

Alternatively, sensor may be temporarily touched to the measurement location

for the duration of the measurement.

More than one sensor module may be used simultaneously. Two or more

sensor modules‘ may acquire the same or different physiological signals and

communicate them to the same or different mobile monitors. Optionally, a plurality of

sensors may monitor one or plurality of users simultaneously. The sensors may

corrununicate with the same mobile monitor or with different monitors.

The communication link 112 is preferably bidirectional and continues While the

sensor module is in operation. In such cases, the sensor module transmits information

indicative of the user’s physiological state to the mobile monitor for display and

processing and receives commands and instructions from said mobile module. Such

commands and instruction may control the operation mode of the sensor module. For

example, the data sampling rate may be changed by such a command. Additionally or

alternatively, data sampling accuracy or range may be changed by such commands.

Programs executed by processor 340 may be uploaded and stored in the memory 342.

Alternatively, the communication link 112 may be unidirectional in which case

the sensor module 310 only transmits information to mobile monitor 120. Optionally,

the communication link 112 is intermittent. For example, for saving power and

prolong battery life, the. communication link may be activated only on demand, or

when signals detected by the sensor are in specific ranges, for example: above or

below thresholds or satisfy other conditions. For example, if the processor 340 detects

an anomaly in the acquired physiological signal, it may initiate a data transfer to the

mobile monitor. Alert conditions may be set up that trigger such data transfer to the

mobile monitor 120. For example, heart rate may be monitored by the processor 340

to detect anomalous conditions regarding the rate and its Variability such as: i
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Rate (HR) too high, HR too low, Heart Rate Variability (HRV) too low. Breathing rate

which may be inferred from analysis of HRV as will be demonstrated later, may also

be used to trigger data transfer.

Alternatively or additionally, data transfer may be triggered by the mobile

monitor.

For example, the mobile monitor 120 may be a laptop computer, The sensor

module 310 may acquire and log physiological information, preferably in a

compressed form in memory 342. Such a log may span a duration of several minutes

or hours. Whenkthe sensor module 310 is in the vicinity of the mobile monitor, the

acquired and stored data may be transferred on command initiated automatically or

manually.

The data transfer rate may change depending on the operation mode of the

sensor module. For example, one or few of HR, EDA ECG and HRV may be relayed

to the mobile monitor during normal operation mode, While more or all of the signals

are transferred during an other mode of operation. Optionally, data is stored in a buffer,

for example a cyclic buffer Within memory 342 such that data recently acquired is

available until over—written. Buffered data may be transferred on demand or initiated

by the processor 340 or the mobile monitor.

Instructions and commands may be initiated by the remote server 140 or expert

station 150 and relayed to sensor module 110 through mobile monitor 120.

Alternatively, different communication methods may be used for different purposes.

For example, data transfer from sensor module 112 to mobile monitor 120 may be

achieved by a unidirectional communication such as IR transmission, While

reprogramming the sensor module or setting alert parameters may be done while

sensor 110 is connected to mobile monitor 120 using a USB cable. It should be

apparent that other combinations ofcommunication modes and methods are possible.

Preferably, the sensor module 310 comprises means for monitoring blood flow

in the skin 300 using the phethysmograph electronics 320; light source 322 and light

detector 328. In the preferred embodiment, the light source 322 is a Light Emitting

Diode (LED) emitting red or IR light 324, or a plurality of LEDs transmitting sar
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plurality of wavelengths for example both red and IR light. Other light sources may be

used such as solid-state diode lasers or Vertical Cavity Surface Emitting Laser

(VCSEL). In the preferred embodiment, the light detector 328 is a Silicon

photodiode.0ptionally, the intensity of the emitted light 324 is not constant. For

example, HR electronics 320 may turn off the light to conserve energy or to perform

periodic calibration and ambient light subtraction. Additionally or alternatively, the

intensity of emitted light 324 may be controlled by plethysrnograph electronics 320 to

compensate for different skin colors and person to person variations in skin light

scattering properties such that reflected light 326 Will remain Within specific range.

This method ensures that the light detector 328 and its associated amplifier and

Analog to Digital Converter (ADC) will not be saturated or out of range. Alternatively

the light source 322 may be placed on one side of the user’s appendage such as finger

or ear lobe and the light detector 328 placed on the other side of the appendage. In this

case the detector detects the light transmitted through the appendage instead of the

reflection light.

Fig. 9 shows some details of exemplary electric circuitry of a reflective photo-

plethysmograph 900 with automatic continual adjustment of the source light intensity

in accordance to an embodiment of the invention. The circuit is designed to pick up

changes in light intensity as blood passes through the capillary bed of a user for

example, in the finger. The intensity of reflected light intensity changes in time

reflecting the pulsatile action of the heart in the user. The change is converted to a

voltage, amplified, filtered and then digitized signal before being passed to a

microcontroller 340

The interface sensor comprises an intensity—controlled Opto-transrnitter TX,

preferably a red or Infra-red LED and alight receiver Rx preferably a photodiode or a

phototransistor and a trans—impedance (current to voltage) amplifier. In the preferred

embodiment, the receiver Rx is an integrated component including both photo—detector

and amplifier. The signal $1 from the output of the trans-impedance amplifier is feed

to one input of a differential amplifier Al and is also low-pass filtered and taken to a

unity-gain buffer amplifier A2 giving output signal 82. Output signal 82 represent" “m
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average level of light falling on the opto—sensor with any pulsatile component removed

due to the low pass action of the filter. 82 is then used as the other input to the

differential amplifier Al. The output from Al is low—pass filtered and then fed along

,with S2 to the differential inputs of an analogue to digital converter ADl providing a

digitized pulse signal to microcontroller 340. Additionally, 82 is used along with a

fixed reference voltage Vref slugged comparator A3 whose output controls the

intensity of the opto—transmitter TX. This allows optimal biased input conditions for

the receiver by automatic continual adjustment of the source light intensity. The

overall effect ofkthe circuit provides for wide variability in ambient light conditions,

skin tone of the subject and minimizes unnecessary current drain due to optimal

control of the light source. It is possible to replace the photo-plethysmograph with a

piezo-electric sensor, which monitors minute changes in blood vessel pressure instead

of changes in reflected light.

3 Another aspect of the invention is a G‘SR EDA sensor. GSR and EDA have

been used for many years to monitor general arousal levels. However, efficacy has

been compromised because the difference between skin resistance / impedance of

individuals is very high as is the disparity encountered within the same individual

experiencing differing emotional and physiological states.

In order to accommodate a wide spectrum of users, current systems are not

sensitive enough to diagnose minute changes. One way, used in the art, to overcome

this problem is to have two reading sessions monitored by experts: the first reading

creates a base line, the second session is done at higher sensitivity centered around the

baseline. In the present invention,

0 A 16-bit Analog to Digital Converter (ADC) microchip is preferably

used to cover a larger range with high sensitivity.

0 The electronic circuit, as depicted in Figure 10, is modified to

enhance dynamic range.

0 Software is used that can automatically monitor both the user’s base

line and level of sensitivity, and display it to the user in an understandable way.
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In contrast to prior art EDA units which use 8—bit or 12 bit ADC, the EDA

electronics 330 ofthe preferred embodiment uses a 16-bit ADC. It was discovered that

small temporal changes in skin resistance provide significant physiological

_ information, while the EDA may change over a wide range. Additionally, the large

dynamic range reduces or eliminates the need to manually adjust the ADC range or

baseline or sensitivity. Since the EDA signal is low bandwidth, high accuracy ADC

such as “sigma delta” type may be used.

Optionally, automatic auto ranging and auto scaling may be used. In this

method, a baseline may be subtracted from each measurement. The subtracted value

may be stored or transmitted to the mobile monitor so that actual values may be

restored. Similarly, automatic scaling may be used to re-define the signal change

associated with each bit of the ADC. Optionally or additionally, a Logarithmic or

other non—linear scaling of acquired data may be used.

Fig. 10 shows an electronic circuit 1000, for using non-linear scaling for EDA

monitoring. The circuit 1000 is designed to pick up very small changes in sweat gland

activity reflecting changes in the emotional arousal of the user. The circuit monitors

changes in skin resistance level, which are then amplified, filtered and digitized before

being passed to the microcontroller 340.

In one preferred embodiment, the interface consists of a pair of gold plated

finger electrodes 1032 and 1034, etched onto a PCB. The EDA signal has a large

dynamic range and there are also very large variations between subjects of base skin

resistance level. The electronics comprise a modified constant current source.

Operational amplifier A4 tries to maintain the potential at intersection 1100 at voltage

Vref, providing a fixed current through the resistor R3. This current is the current

flowing through the combination of resistor R1 and the EDA electrodes 1023 and

1034. The voltage VX, required to maintain this constant current is measured with

respect to reference voltage Vref and digitized by Analog to Digital Converter AD2

after low-pass filtering. Preferably, AD2 is a 16—bit ADC.

The resistance R2 is preferably high, for example (R2 > 10 times the normal

subject base readings) and during normal operation has no significant effect i
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circuit. However for subjects with high levels of basal skin resistance, R2 becomes

more significant and the voltage output from A4 is reduced to prevent output

saturation. This allows subjects with high base resistance to be measured using the

same circuitry with the output measured with a non—constant current.

The measured voltage Vx is given by:

Vref / R3

:1/(R1+Rx)+1/R2

where R1, R2 and R3 are the resistor values. Vref is a reference voltage value,

Vx

and Rx is the changing resistance of the user’s skin appearing between the electrodes.

An EDA monitoring device based on the circuitry according to the current

invention may be capable of measuring small changes in the skin resistance over a

large range, for example from 50 KOhms (50,000 Ohm) to 12 MOth (12,000,000

Ohm). The exact range may be adjusted by changing the values of the components in

said circuitry.

Fig. 11 shows an exemplary graph of the relationship between the measured

voltage Vx and the user’s skin resistively Rx plotted in arbitrary units on a log-log

scale. A linear range is observed near the origin. The plot becomes non—linear for high

Rx values.

Optionally, the sensor module 310 is equipped with an indicator 380. Indicator

380 may provide visual or audio indication as to the status of the module or provide

one or few of: Visual, Vibrational, or audio indication as to the physiological state of

the user based on the data from the sensors. For example, indicator 380 may be used to

alert the user that a physiological signal is out of the predefined range. The alert may

be initiated locally by processor 340 or communicated to the sensor module through

communication link 112; Optionally, indicator 380 may be used as biofeedback in a

training session as will be detailed later.

The indicator 380 may comprise an LED or a few LEDs optionally of different

colors. Optionally, indicator 380 may comprise a speaker providing audio signal to the

user. Optionally, indicator 380 may comprise a means to produce vibration such as
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PZT buzzer or miniature electric motor so that the alert may be sensed by the user and

no one else.

Mobile monitor

In an embodiment of the current invention the sensor module 110 is connected

by communication link 112 to a mobile monitor 120. In one preferred embodiment,

the mobile monitor 120 is a cellular phone or a Personal Digital Assistant (PDA)

equipped with a processor to perform data analysis, memory, a display, Audio output,

input means such as keypad, and microphone and Sketchpad and means to
communicate with both sensor module and remote server.

Specific programs necessary for interfacing with the sensor module and for

providing feedback to the user may be uploaded by the user. For example, the program

may be loaded into a cellular phone wirelessly in the same way a new game or ring

tone is loaded.

Alternatively, other personal computing devices may be used as mobile

monitors, for example a Laptop Personal Computer LPT or a media player such as

Apple iPOD®, pocket PC or an electronic note-book. Alternatively, a standard PC may

be used if the user wants to execute a training session without moving around or if the

user wants to download data stored in the sensor module periodically or to reprogram

the sensor. _

The communication range of the sensor module is limited due to its small size

and low battery capacity to few meters or up to almost 100 meters using Bluetooth. In

contrast, the Mobile monitor is equipped with means to connect to a remote server

wirelessly over the cell network, preferably using the Internet. For example, cellular

phone may be connected using one of the cellular data exchange protocols such as

GPRS. Other standard and proprietary protocols may be used such a wired connection

to a phone line using a modem or an Asymmetric Digital Subscriber Line (ADSL), a

Local Area Network (LAN) Wireless LAN (WAN), etc.

Remote servers may provide additional processing of the sensor’s data, initial

and updating of mobile monitor and sensor module programming, feedback and

recommendations to the user, issue alerts to the user or summon rescue teams to a

1059



1060

10

15

20

WO 2006/090371 PCT/IL2006/000230

-23-

the user in emergency. Some mobile monitors may be equipped with means to

establish their physical location such as Global Positioning System (GPS) which may

be used to direct the rescue team to a user in distress such as during cardiac mishap or

epilepsy episode.

States of mind

Reference is now made to Fig. 4 illustrating schematically examples of possible

“states of mind” of a user. The vertical axis is the arousal level of the user While the

horizontal axis is his emotional state.

Biofeedback and monitoring systems are not designed to analyze emotions.

The GSR or EDA sensor reflects arousal level; but the system cannot differentiate

between positive arousal — that is when the user is enthusiastic and negative arousal

when the user is stressed and angry. The existing methods also cannot differentiate

between positive low arousal — when the user is relaxed and meditating, and negative

low arousals ~ when the user is depressed and despondent.

Reference is now made to Fig. 4 illustrating schematically examples of possible

“states of mind” of a user. The vertical axis is the arousal level of the user while the

horizontal axis is his emotional state.

By integrating a sensitive EDA sensor (such as disclosed herein according to

the current invention), HRV analysis, and optionally a multimedia display (such as a

smart phone , PDA or PC), it is possible not only to analyze the state of the emotions

of the user as described in Fig. 4 , but also to train the user to improve his state of

emotions and physiology.

For example: the system can have several modes of operation:

a) Baseline calibration: The system automatically determines a base line of the

specific user. The base line includes vectors of parameters which will be calculated

and recorded during the first interval, including: minimum, maximum and average

HR, HRV, FFT (Fast Fourier transform), respiration rate (which can be calculated

indirectly or monitored directly), and EDA — max, min, average, variance, number of

fluctuation and slope.
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b) Calibration using induced state of mind: Preferably, a short time after the

base line has been stabilized, the system presents prerecorded triggers. Each trigger is

designed to elicit specific emotions in the user. The triggers may be prerecorded

scenarios which can cause specific emotional reactions. The preferred methods are

multimedia methods, which can be a prerecorded audio visual movie on a smart phone

or PC. For a professional system, this can be Virtual reality goggles with a real 3D

scenario. For a less expensive system, the trigger can be only an audio session using a

mobile phone. These triggers or scenarios can be general scenarios which have been

tested and validated in the past to create a specific emotional reaction, or can be

customized for a specific culture, people or person. For example, a scenario might be

an audio visual display of a dentist drill in a tooth, or a car accident for negative

arousal; winning a game, or a romantic relationship for a positive arousal; a relaxing

nature movie for positive relaxation, and a boring and sad scenario for negative low

arousal. Before, during and after each trigger, the system monitors, calculates and

records the vectors of parameters as described above and calculates the parameters

which are described in Fig. 8 when each trigger start and finish.

c) Calibration using user reported state of mind: The system can ask the users

to input their subjective feeling, for example, by using the keyboard oftheir cell phone

(e.g.) if you feel very happy press 9, very sad press 1). By calculating the above

vectors and correlating them with the specific triggers, the system is able to

differentiate between specific states of emotions and to correlate them with the

physiological state of the user. The system can keep those vectors and their

correlations to specific emotional states for specific users, and/or for each group of

users. ,

d) Learning mode: The system can incorporate neural network and similar

methods to continue learning, using the data from a group of users in the past to

predict the emotional state of a specific user in a shorter time using his vector of data

as describe above. For example, using this algorithm with a group of people, the

system can predict that when a user has a low HRV and at the same time a high skin
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conductivity, his emotional state is "negative stress", while user with a high HRV and

a low skin conductivity is "relaxed andpositive ”.

e) Training mode: The system can also train the users first to be more aware of

their physiological and emotional state during their daily activities, and, second to

acquire better behavioral, physiological and psycho- physiological habits, such as

increasing their respiration cycle, and the ratio of expiration to inspiration, increasing

their HRV, and learning to relax. , Third, the system can be used to train users to

improve their reaction and responses to negative triggers and events during their daily

life, and to improve their reactions and performance under pressure. The system can

simulate real events and train the user to improve his reaction, performance and

behavior. For example while prior art biofeedback systems can be used only in an

artificial setting (e. g. the therapist's office) the wireless sensors of the invention can be

used during actual important activities, such as driving, playing music, competing in

sports, during exams, work interviews, etc.

The system of the invention may be calibrated or customized to a specific user.

Alternatively, statistical parameters acquired by studying the general population or a

specific sub—group of the population may be used. In some embodiments, a remote

server receives data from a plurality of users, optionally including information about

the user, and uses the information to create a data set used for state of mind analysis.

Optionally, parameters extracted fiom the data set are transmitted to the mobile units

of at least some of the users to be used for determination of the state of mind of the

users. Optionally, a study group or plurality of study groups of users are used by the

service provider in order to create the data set. This real time analysis of the state of

mind of the users including their emotional reactions to specific triggers can be used to

train the users to improve their performance and also to analyze their reactions to

specific events, triggers, products and services.

The users can receive feedback in real time directly from the system by audio-

visual feedback in real time, and at the same time the system can transmit the

information to an expert or coach who can help them improve their reactions. This can

be relevant for health issues ——e.g. a child with asthma who can get feedback it

1062



1063

10‘

15

20

25'

30

WO 2006/090371 PCT/IL2006/000230

~26—

time from the system and/or physician, or an athlete receiving feedback to improve his

performance. For training and analysis, it is recommended to record the physiological

vectors as described above together with the external situation —e.g. a video of the

competition, or a musical performance. In this way, it is possible to find the

correlation between the best performance and the physiological vectors, and to train

the user to optimize his’ physiological, emotional and mental performance, using

simulation of the event by video or Visualization together with the real time feedback

of the sensors.

Schematieally, the upper section of Fig. 4 is characterized by high arousal state,

such as physical or emotional stress. This stress “may be a result of Vigorous physical

activity or by emotional state of anger, aggressiveness, fear, or anxiety. Alternatively,

high arousal may be a result of excitement caused by constructive thoughts such as

concentrating on performing a task, or feelings of enthusiasm or passion. These two

different states are separated by their being on the right (negative emotionally) and left

(positive emotionally) sides of the figure respectively.

Similarly, low stress states of mind, schematically symbolized by the lower half

of the figure, may be a result of depression or boredom, characterized by low arousal

or energy level and negative emotions on the lower right of the figure; or relaxation

and self contained pleasure on the lower left side of the figure.

In an embodiment of the invention, the combination of sensors and data

processing enable automatic determination of the state of mind of the user and may be

used to provide feedback and interactive multimedia training to achieve and maintain

the positive state of mind and body.

A high stress state is characterized by a high production of adrenalin hormone

associated with high HR. However, high HR by itself cannot separate enthusiasm and

passion from anger and anxiety. Positive mental states (left two quadrants of Fig. 4)

are associated with secretion of growth hormone and dehydroepiandrosterone

(DHEA), and characterized by high heart rate variability (HRV) and high skin

resistance. In contrast, negative mental states (right two quadrants of figure 4) are

associated with secretion of Cortisol hormone and characterized by
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HRVAdditionally, a state of relaxation is characterized by slow, steady breathing with

slow exhale periods.

In an exemplary embodiment of the invention the state of mind is characterized

by a two component vector: Emotional level: Left‘ more positive emotions, right-

more negative emotions — on the horizontal axis; and Stress level on the vertical axis:

Up— more stress, down— less stress.

In some embodiments of the invention a marker, for example an icon is

displayed in the coordinates representing the state of mind vector and may be viewed

by the user to allow monitoring of his state. The location of the marker may be

periodically updated as the state ofmind changes.

Alternatively or additionally, color codes may be used to symbolize the state of

mind. For example, the horizontal axis may be represented by shades of yellow on the

left to black on the right; while the vertical axis may be represented by shades of red

on the top and blue on the bottom.

The combinations of these colors yields: Orange -— representing a passionate

mood on the upper left quadrant of the two dimensional scale; Green —— representing a

relaxed mood on the lower left quadrant; Dark Red - representing an aggressive mood

on the upper right quadrant; and Dark Blue — representing depression on the lower left

quadrant.

The resulting combination color, representative of the state of mind may be

displayed on the display 122 of unit 120. For example, the resulting combination color

may be used as background for one or some of the graphs as depicted in Figs. 7a to 7d.

It should be clear that other color schemes may be used within the general

embodiment of the current invention. Such a color representation of state of mind is

easy to View and may be intuitively understood by the user without the need to

carefully observe the monitor or while performing other mental or physical tasks.

Data processing

In an embodiment of the invention, heart pulses are tracked by data analysis

performed by processor 340 within the sensor module.
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Fig. 5a shows a typical ECG signal of a healthy person. Three heartbeats are

clearly seen separated by time intervals T1 and T2.

Fig. 5b shows a typical optical signal. Three heartbeats are clearly seen

separated by time intervals T1 and T2.

In an embodiment of the invention, optical signals from detector 328 are

analyzed and individual heartbeats are determined.

This can be done by identifying the peaks, minima or zero crossings in the

signals, by performing auto correlation or by wavelet analysis.

In one preferred embodiment, local maxima are found in the optical signal.

Then, the system checks if this peak is a heartbeat peak or only a local maximum due

to noise. This determination may be assisted by performing comparison with signals

from previous heartbeats and using, for example, probabilistic, heuristic or fuzzy logic

algorithms.

In contrast to standard heart rate monitors which display only an average heart

rate, the combination of the electronics and the peak detector ~ heartbeat recognizer

algorithm enables the system to detect, calculate and present more accurately each

heartbeat.

A similar analysis may be performed on an ECG signal if available. It is easier

to detect accurate peaks in an ECG because the R wave has high amplitude and is

sharp. The instantaneous HR is define as HR(t)=l/Ti, where T(i) is the duration of
4c ‘55

I
heart cycle (T is also known as R-R duration as seen in Fig. 5a), HR(t) is tracked

over time (t) and optionally stored in the memory 342. Alternatively, the T(i)’s may

be stored.

An average HR (AI-IR) may be calculated by averaging the values ofHR over a

specific period. A running average may be calculated over a predetermined time

window to reduce noise in the signal.

HR Variability (I—IRV) may be calculated by several methods. One of them is

the absolute value of the difference between the AHR and HR(t), and calculating the

average of the I-IR(t) in the specific interval.
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Other methods are calculation of the standard deviation or variance of the HR

in a specific interval.

Optionally or additionally, spectral analysis of a heart signal may be performed.

,A computational efficient Fast Fourier Transform (FFT) algorithm is preferably

performed to calculate the spectrum.

Fig. Sc shows a typical Fourier spectrum of heart signal. AHR can be inferred

from the location of a peak, that is typically located between 0.5 to 3 Hz

corresponding to an average heart rate of 30 to 180 beats per minutes. HRV may be

inferred from the width of the peak.

A stress level can be inferred from the AHR wherein a high level of stress is

characterized by higher than normal AHR. It should be emphasized that “normal”

AHR is different for each individual and depends on age and physical stamina. Thus,

this level may need to be updated from time to time, for example by measuring and

averaging the AER over an extended duration or by measuring it during a calibration

session while the person is in a known state of mind. Similarly, the two ends of each

axis may be calibrated during training and calibration sessions, for example: Vigorous

physical exercises vs. meditation rest or sleep.

Variability in HRV may be assessed from width of the peak in Fig Sc.

It was discovered that heart rate is correlated with the breathing cycle and

autonomic nervous system functionality. Fig. 6a shows a typical graph of a healthy

person’s HR as a function of time during normal breathing cycle. The HR increases

during inhalation and decreases during air exhalation.

Breathing monitors known in the art use strain gauge sensors strapped around

the chest, or air movement sensors positioned near the person’s mouth and nostrils.

Using these sensors is cumbersome and uncomfortable. In contrast, an embodiment of

the current invention infers the breathing from HR information.

In an embodiment of the invention, values of instantaneous HR(t) determined

for example from‘optical signals or from ECG signals are analyzed and the breathing

cycles are determined. This can be done by identifying the peaks, the valleys or zero

crossings in the HR sequence, by performing auto correlation or using FFT analy.
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by wavelet analysis. Each breathing cycle may be analyzed for Breathing Rate (BR),

Breathing Depth (BD) and the Ratio of Exhale over Inhale duration (REI).

Alternatively or additionally it can be analyzed and presented as two parameters:

Inhalation duration and exhalation duration (average duration in seconds).

Where: BR per minute is defined as 60 over the duration of the breathing cycle

in seconds;

ED is defined as the Minimum HR subtracted from the maximum HR during

the breathing cycle normalized by the ALE-IR, and

RE] is defined as exhale duration divided by inhalation duration.

These values may be transmitted to the mobile monitor and optionally stored in

the memory 342. Alternatively, the breathing analysis may be done at the mobile

monitor.

The average values of BR, BD and REI (ABR, BD and REI respectively) may

be calculated by averaging the values of BR, BD and REI over a specific period. A

running average may be calculated over a time Window to reduce noise in the signal.

Optionally or additionally, a spectral analysis of HR or HRV sequence, using a

computational efficient Fast Fourier Transform (FFT) algorithm, is performed to

calculate the spectrum.

In some embodiments of the invention, HR(t) is displayed to the user, for

example as shown in Figure 7a..A graph of HR(t) may be useful for assessing the

ability of the user to quickly adapt to changing circumstances, for example to regain a

calm mood after an exciting stimulus.

An additional method to analyze the data and extract breathing pattern is to

perform autocorrelation on the HR(t). Autocorrelation, AC(k) may be defined as the

sum over a specific interval j = {t—K to t} of HRG)*HR(i—k). In some embodiments

of the invention, the autocorrelation function is displayed to the user to assist

visualization of the breathing cycle as will be seen in Figure 7d. When breathing is

steady, the autocorrelation fimction exhibits a deep wave pattern with a cycle’s length

equal to the breathing rate. The depth of the waves of the autocorrelation function is

indicative to the depth of the berating. In contrast, when the user is in agitated sta‘“ “3
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mind, the breathing is unsteady and may be shallow, causing the autocorrelation

fiinction to flatten. The autocorrelation function may be used for calculating the

Breathing Rate (BR), the Average Breathing Rate (ABR) and the Breathing Rate

. Variability (BRV).

The Exhalation to Inhalation Ratio (EIR) may be calculated from the graph of

Figure 6a by measuring the Exhalation Duration (ED), the Inhale Duration (ID) and

calculation EIR = ED/ID. Note that the breathing rate BR is given by 1/ BD wherein

the Breathing Duration BD = ED + ID. The values of EIR, BD, breathing depth and

breathing stability may be assessed from the autocorrelation function, or from an FFT

analysis or using other input devices such as a “mobile phone or mouse as described
below.

Fig. 6b shows a typical FFT spectrum of the HRV. An average breathing rate

(ABR) can be inferred from the peak at around 1/10 Hz corresponding to average

breathing cycle of 10 seconds. Average breathing depth may be inferred from the

height of the peak and Variability in breathing rate from width of the peak.

By analyzing the FFT of the HR and analyzing the EDA over the same period,

the balance ofthe sympathetic and parasympathetic nervous system can be analyzed.

Optionally or additionally, a conventional breathing sensor may be use to

provide independent measurement of the breathing cycle. Optionally or additionally,

the user may be requested to provide independent measure of the breathing cycle. For

example, the user may be asked to use an input device of the mobile monitor, for

example an LPT, [define], mouse or keypad, cellular phone keypad, scratchpad of a

PDA or any other input device. The user may provide an input at each breathing cycle

or provide more information, for example by pressing the “up” key during inhalation

and the “down” during exhalation, thus providing information needed to calculate RBI

independently from the values inferred by HB analysis.

Alternatively or additionally, a microphone may be used as an input device to

allow the user to speak an indication or the microphone is placed close to the user's

airways to pick up noise caused by air currents during breathing. For example, a

headset microphone attached to a cellular phone may be used for sensing the user':
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breathing. These methods are simple to implement, do not require a special reSpiration

sensor, and provide important information and feedback to the user.

It was found that during relaxation, a breathing pattern is dominated by regular,

slow, deep breathing. This pattern manifests itself by increased amplitude of the peak

60 in the curve of Fig 6b. At the same time, due to the increased depth of inhalation,

and the stabilization of the breathing rate, the Variability in HR increases, causing the

broadening of the peak HRV shown in Fig 6b.

Respiration guide bar

The system may present to the user a respiration guide using any one or more

of a graphic bar display, musical cues voice instructions, and/or vibration.. In the

graphical bar display, the breathing bar length may vary, for example, in accordance

with the user’s respiration rate or the duration of the inspiratory or expiratory phase of

the respiration cycle. The system can calculate the user’s respiration rate and use it as

a starting base line, and train him to improve the pace (increase the exhalation period)

according to the user’s needs, for example, using predetermined instructions that can

be overridden by the user or a coach. As another example, the breathing bar length

may vary in accordance with the lung volume of the user, increasing in length as the

user inhales and decreasing as he exhales. Using an autocon'elation method, the

application may anticipate the breathing pattern based on recent berating history. By

displaying a delayed image of the breathing pattern, the user may train to slow down

his breathing rate. Optionally, the training may be aimed at achieving a predetermined

breathing rate goal. Similarly, the breathing depth, as determined by the HRV, may be

indicted by the length of the breathing bar. Inspiratory and expiratory phases can

easily be followed by the user observing the changing breathing bar. The speaker 126

may be used to give voice indications, encouragement and commands such as:

"inhale", "hold breath“ or "exhale". Alternatively, the breathing bar may change color

according to the phase of the breathing cycle. Alternatively, another type of display,

such as an expanding and contracting balloon may be displayed, where the size of the

balloon represents the volume of the lungs. Optionally, the user may choose the

Operation and display mode of the breathing bar.

1069



1070

10

15

‘20

25'

WO 2006/090371 PCT/IL2006/000230

-33-

Display screens

Figs. 7a, 7b, 7c and 7d show exemplary display modes according to different

embodiments of the invention. '

It should be noted that these exemplary display screens are shown for

demonstration purposes as adopted to be Viewed on a specific cellular phone. Other

display means, for example a PDA, etc, and display designs may be created within the

general scope of the current invention.

Fig. 7a shows an exemplary display on a screen 122 of a cellular phone used as

mobile monitor 120. On the top of the display screen 122 is an icon driven phone

menu 72 that allows the user to access other functions of the cellular phone. In this

example, the menu comprises: “incoming call” icon 73a, “address book” icon 73b,

“message” icon 73cand it may comprise of other icons. At the bottom of the display

screen 122 is a phone status line 86 showing status indicators of the cellular phone,

such as “battery level” 81a, “speaker on” 81b, “RF reception level indicator” 810,

etc. Generally, these top and bottom lines are part of the cellular phone system and are

not involved with the operation of the mobile unit as physiological monitoring and

training.

Some or all functions of the mobile unit, for example cellular phone 120, are

available to the user during physiological monitoring. For example, the user may

accept an incoming call on the cellular unit. Preferably, physiological data continue to

be accepted and logged, to be processed and displayed later. Similarly, the user may

access an address book or other information stored in memory of the mobile unit

without interruption ofphysiological data logging.

In the case whereflthe mobile unit 120 is a cellular phone, the data analysis and

screen display may be created by an application loaded into the cellular phone

memory and executed by the processor Within the cellular phone.

The data logged on the mobile unit may be transmitted to a remote server for

fiirther analysis. For example data may be sent to Via the cellular network using a data

exchange protocol such as GSM, GPRS or 3G. Alternatively or additionally, data may
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be transferred to a PC or a laptOp computer using a cable such as USB cable,

Bluetooth RF communication or Infrared (IR) communication.

Below the icon driven phone menu 72 is an application menu 85 that allows the

user to access other functions and display modes of the current invention. For

‘ example, the user can choose specific tutorial or interactive training. The application

menu 75 may allow control of the sensor's mode of operation, for example: starting

and stopping data acquisition or data transfer, turning on or off a sensor, determining

the sampling rate and accuracy, etc.The user may use the application menu 85 to

choose the format ofthe displayed graphs and data.

The display screen 122 may display breathing bar 77. In the examples herein,

breathing bar 77 is in the upper left, below the application menu 75. In the

embodiment of Fig. 7a, the graph 80 shows the pulse signal 81 plotted vs. time on the

horizontal axis, as measured for example by blood flow in the skin which is monitored

by Heart Rate (HR) Electronics 320 within sensor module 210. Preferably, the graph is

continuously updated and displays the data in real time. Alternatively, the graph is

represents previously logged data.

In the embodiment of Fig. 7a, the graph 90 shows the EDA signal 91 plotted vs.

time on the horizontal axis, as measured by the EDA electronics 330 within the sensor

module 210. Preferably, the graph is continuously updated and displays the data in real

time. Alternatively, said graph may display previously logged data.

The large main graph 50 shows instantaneous HR(t) 51 in units of heart—beats

per second on the vertical axis plotted vs. time in minutes on the horizontal axis.

Optionally the main graph 50 comprises a navigation icon 54 (shown here in "play"

state) used to manipulate the display. For example, the user can ”fieeze” the display to

closely examine a specific time frame. Similarly, the user can perform any or all of the

commands "fast forward, ” ”shift up”, "shift down", "move back”, "zoom in”, ”zoom

out", "smooth" etc. Manipulations performed on the large graph 50 may also effect

one or both of the graphs 80 and 90 so as to maintain the synchronization of all the

graphs. Alternatively, some of the graphs may show real time data While another graph

shows previously logged data.
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Target or optimal range zone limits 52a and 52b are marked on the main graph

50 so that the user can easily compare his heart rate to a training goal. The target zone

may be colored. For example a central green zone may indicate the goal values, while

shades ofyellow designate the target zone and shades of red indicate dangerously high

I or low values. The background color of one or some of the graph may be indicative of
the state ofmind of the user.

In the embodiment of Fig. 7a, the numerical data on the left 65a shows the

instantaneous heart rate I-IR(t). In this example, the value 61 beats per seconds may

also be inferred from the last value of graph 51.’ Alternatively, numerical data on the

left 65a may display the average heart rate over a predetermined time interval.

In the Embodiment of Fig. 7a, the numerical data on the right 65b shows the

average heart rate variability as computed from the standard deviation of HR(t) over a

time window. Alternatively, numerical data on the right 65b may display data

indicative of the difference between the minimum heart rate and maximum heart rate

as depicted in Fig. 6a.

Fig. 7b shows another exemplary display on a screen 122 of a cellular phone

used as mobile monitor. In this example, graph 90 shows HRV values 93 plotted vs.

time on the horizontal axis instead of showing EDA data. The values 93 may be

indicative of an autocorrelation function of the HRV.

Fig. 7c shows another exemplary display on a screen of a cellular phone used as

mobile monitor. In this embodiment, graph 90 shows HRV values 93 while large

graph 50 shows EDA data 91. A navigation icon 54 indicates that the data display is in

a ’jnause"mode.. I

Fig. 7d shows yet another exemplary display on a screen of a cellular phone

used as mobile monitor. In this embodiment, graph 80 shows pulse data 81, graph 90

shows data 51 and graph 50 shows HRVdata 93.

The exemplary screens depicted in Figs. 7a to 7d may be used by a user to

assess his physiological state and as a biofeedback device to modify his condition and

reactions to daily events. The mobile monitor may be used to display “real—tr‘M”
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parameters calculated from data recently acquired or may be used to replay a sequence

of parameters previously acquired and stored. The date and time at which the data

were acquired may be stored and associated with the stored data and is optionally

. displayed too.

The display screens may be flexibly designed to fit the size and type of display

of the mobile monitor. Different combinations of signals and parameters may be

displayed in various ways such as graphs, colors, pie charts, numerical values, bars,

clock—like indicators, alert signals, alphanumerical messages, etc. Static or moving

animations may \also be displayed according to the interpretation of the physiological

data. For example, a happy "smileyface ” may be displayed when the state of the user

is relaxed and sad face When the user is in a state of anxiety. The speed of the motion

of the animation may be correlated with Vital parameters such as HR or BRA pulsing

heart or breathing lungs may be displayed and animated to follow the cycles of the

user. Music and musical tones may also be used as indicators, for example the pitch or

intensity may be correlated with HR and BR and the user may train to achieve and

maintain 10W quiet sound.

Training session

Because the EDA sensor as described herein is sensitive to changes in the

arousal level of the user, it is possible to calculate several types of scores that reflect

changes in the user’s responses to different stimuli, including subconscious responses.

The stimulus can be, for example, a question, a picture, music, a smell, or multimedia

clips such as a short video. The stimulus can be presented/asked by another person or

by prerecorded information on the mobile monitor or computer. It can be a message

transmitted to the user such as text message or multimedia message on the mobile

phone or TV clip or any other stimulus that can affect the user's response consciously

or sub-consciously. The system monitors the user’s physiology before, during and

after the stimulus, and may calculate any one or more of the following parameters:

EDA scores, heart scores and state ofmind scores.

Fig. 8 shows an EDA graph as an example of a stress response of a user to such

a stimulus. From these responses the system can calculate the following
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scoreszthe stimulus (trigger) time, the latency (response time) until the EDA changed,

the time to maximum conductivity, the absolute and relative changes in the amplitude

before the stimulus (baseline), during the stimulus, and the new base line after a

predetermined time following the stimulus, the half recovery time, the full recovery

time; the variance and standard deviation of the EDA calculated periodically (such as

every one tenth of a second) before during and after the stimulus; calculating a similar

parameter based on the variance of the EDA- including the standard deviation and/or

variance of the variance of the EDA, and latency, maximum of the variance, half

recovery time of‘the variance, and recovery time of the variance.

Trying these scores with many users, it- was found that this system can be

effective in finding which number a person has chosen or if he is or is not telling the

truth, and detecting other information that the user tried to hide. For example, users

were asked to choose a number. The mobile phone presents a randomly chosen

number, and calculates the parameters described above. The user is instructed to say

no to all the numbers. But the system can detect the number that the user had chosen

by finding the number with the maximum standard deviation of the variance of the

EDA after presenting the chosen number.

In a similar way the system also calculated changes in the pulse, heart rate and

heart rate variability of the user during a specific time interval or as a response to a

stimulus (heart scores).

In the exemplary embodiment of the invention, the system can monitor and

calculate both EDA scores and pulse scores, and present to at least one user a

multimedia audio-visual response on the mobile monitor. Therefore it is possible to

present different audiovisual clips Which represent different moods. The system can

also record the user’s subjective responses (degree of fear or joy) and calculate the

EDA scores and the heart scores simultaneously. This can be used for research, for

therapy, for assessment, and for fun. Using these methods it is possible to map at least

two dimensions of a user’s state of mind; one dimension is arousal or relaxation, and

the second dimension is positive or negative — does the user enjoy this state or dislike
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it. Fig. 4 shows a two—dimensional array of states of mind. The present invention can

be used to map an individual’s state of mind in the two—dimensional array.

An additional aspect of the present invention is integration of Computerized

VCognitive Behavioral Therapy (CCBT) together with the system of the invention (the

sensors, algorithms as described). Several systems have been developed for

computerized psychological methods known as CBT. For example, in a Doctorate

thesis in Clinical Psychology August 2002, Kings College London UK Dr. Gili

Orbach presented a Computerized Cognitive Behavior Therapy (CCBT) program. This

is a method and clinical process to train students using a multimedia interactive

program over the internet to reduce anxiety, and improve self confidence and results

in exams. The CCBT programs can educate the users, explain to them about their

thought mistakes, provide them with behavioral advice, etc. By integrating together

CCBT, visualization, self hypnosis, and the present invention, including sensors and

methods to monitor responses, and interactive multimedia feedback to train them to

change their responses, 21 method and system are created, that can train users to modify

their behavioral responses, know themselves better, help them to overcome habits and

change themselves in their preferred direction.

Possible uses

When the system of the present invention may be equipped with programmable

data processing power and flexible output means, numerous applications and uses may

be adopted and used, optionally simultaneously and in combinations. A few exemplary

applications will be described below.

Alerts
 

The system may be programmed to alert the user or someone else when certain

conditions occur. Conditions may be assessed, and an alert initiated by any or few of:

processor 340 in the sensor module, in the mobile monitor 120, in the server 140 or by

the human expert 150.

The system of the invention may generate an alert under predetermined

conditions. Heart and breathing alerts may be life saving for patients at risk of heart

attack, epilepsy, old or incapacitated people, people With mental disability etc. A
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may be indicated by any or few of: indicator 380, display 120 and speaker

126.Alternatively or additionally, alerts may be relayed to other locations by any or

few of: mobile monitor 120, server 140 or by the human expert 150. For example a

medical, law enforcement or rescue team may be informed if the system detects

possible behavior abnormality. Data supporting the assessment may be relayed in

association with the alert. If it exists, data on identity, health condition such as medical

records, and location of the user, for example a GPS reading of the mobile monitor,

may also be'transferred. Conditions for generating an alert may be related to heart rate

for example: HR below or above a predetermined value, abnormal HRV for example

HRV below or above a predetermined value or rapidly changing, or indication for

arrhythmia. Conditions for alelts may be related to breathing for example: any or more

of: HR, BR or ERI below or above a predetermined value, abnormal BR for example

BR rapidly changing. Conditions for generating an alert may be related to stress for

example: EDA below or above a predetermined value or rapidly changing. Conditions

for generating an alert may be related to a combination of signals from multiple
sensors.

Training for improving gualifl of life

The system of the invention may be used for training aimed at modifying his

condition. For example, the user may observe his physiological signs and optionally or

alternatively the interpretation of these signs to modify his behavior to avoid negative

emotions depicted on the right side of Fig. 4. Additionally, the user may train to

achieve, strengthen or maintain concentration and enthusiasm depicted in the upper—

left quadrant of Fig. 4 by modifying his behavior. Or, the user may train to achieve,

strengthen or maintain a state of relaxation as depicted in the lower -left quadrant of

Fig. 4.

It has been shown that people are able to achieve these goals by using

biofeedback, even though they are not fully aware how they control their emotional

and physical states, and thus gain control over involuntarily body activities such as

blood pressure, hormone secretion etc. The system of the invention may also be used

for training voluntary activity. , For example a user may train to breath at a st?" 4"
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slow rate optionally achieving deep breathing With low ERI. This type of breathing is

known to promote relaxation.

According to another embodiment of the invention, a user known to suffer from

episodes of anger or anxiety may use the system in his daily routine. The system may

be used to detect early signs of an approaching attack and prompt the user to take

measures to mitigate the situation ether by taking medication or by mental or physical

exercises such as taking deep breaths or by stopping his current activity. A silent alert

such as vibration or a concealed alert such as Short Message Service SMS or a “fake ”

call to a cellulari‘phone may serve to distract the user from the harmful path that may

lead to aggressive or an anxiety attack. People-suffering from various phobias may

also benefit from an alert generated when a stimulus eliciting the phobia is

approaching.

When the breathing cycle is followed by both HRV analysis and another means

such as breathing sensor or user input, the correlation between HRV and actual

breathing cycle may be monitored and the user may train to achieve better

synchronization between the two. Generally, inhaling induces sympathetic system

response causing arousal and increase of HR While exhaling induces the

parasympathetic system response causing relaxation and decrease of HR. Thus,

learning to control breathing, an art that currently requires years of studying,

meditation or Yoga, may be achieved using the present invention.

According to another embodiment of the invention, the system may be used to

record the physical and mental state of the user during his daily routine and correlate

its readings to the type of activities performed. For example, times of high stress, high

concentration, best performance, or high pleasure may be timed and displayed. The

user may compare these times with the activities performed that date, for example, by

referring to his diary records. Sensor readings may be integrated with diary records

automatically, for example by integrating the software with commercial applications

such as Microsoft Outlook®, and displayed on a mobile monitor such as a PDA or

LPC.
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Additionally or alternatively, the user may use input means on the mobile

monitor to input memorandums such as voice or written messages indicating the type

of activity he is performing, and his subjective feelings which will be integrated into

the log of daily activity and sensor readings. In this way, the user may compare his

activities and his subjective feelings to the objective sensor reading. Knowing the

activities that induce stress, the user may prepare himself for filture repetitions of the

same or similar activities, or attempt to avoid them.

According to another embodiment of the invention, the system may be used to

record physiological readings during sports training. In contrast to available devices

that display only moving AHR, the system of the invention is capable of recording and

storing virtually a record of each individual heartbeat and breath. Data compression,

large memory capacity in the mobile monitor and mass storage in the remote server

enable acquiring and storing these records over long periods of use. Because the

sensors are small and transmit the data wirelessly —either using the Bluetooth protocol

or the mobile network communication services— an expert coach can View and monitor

the physiological parameters, the emotional- arousal states and the performance of the

athlete , and coach him in real time to improve his reactions and performance. The

data can be also saved for analysis later on. An athlete can also rehearse at his home or

office using the invention, with either a multimedia mobile phone or PC or PDA

(personal digital device) while he is viewing his performance, and simulating his

emotional and physiological conditions, as in a real competition. By using several of

the sensors simultaneously (e.g. heart rate, I-lRV, breathing, EDA EMG), the user

learns to tune not only his physiology but also his attitude, arousal level etc, and to

achieve his best performance.

According to another embodiment of the invention, the system may be used to

record physiological reading While the user is sleeping in order to help identify and

possibly correct sleep disorders.

Wearable Biofeedback Tools:
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Biofeedback has been in use for many years to alleviate and change an

individual’s negative behavior patterns but existing systems have a number of

significant drawbacks:

1. Hardware, software and information gathering:

5 0 Most current systems are reliant upon powerful computers

0 They require users to be trained either by health professionals or

complex on-line programmers;

0 Once users'have been trained they must remember to implement the

internal physiological changes in their daily lives;

10 o The biofeedback sessions are rarely undertaken on a daily basis and not

in real time. This requires the user to remember specific events that occurred days

before and recall his exact emotional responses.

This invention utilizes portable,, cordless wearable sensors, which enable users

to monitor their emotional and physiological responses to events as they occur. These

15 results, gathered in real time, may be more effective and relevant to the user than those

recreated days later under completely different conditions. The sensors of the

invention utilize mobile phones to display the user’s physiology and emotional state.

2. Methodology:

The current method is to train users to modify the underlying physiology

20 related to negative behavior patterns for example,. to reduce muscular tension (EMG),

GSR, or electro—dermal activity (EDA) —the main purpose of which is to train users to

relax. However, although it is important to train users to relax, two other aspects,

must also be taken into account for successful treatment:

0 Enhancment of emotional health and training to be more positive,

25 ' enthusiastic and motivated. These states are not reflected in relaxation levels as

measured by GSR, EDA or EMG which can give false impressions. For example, a

user may display increased physical tension when experiencing positive emotions

such as excitement or enthusiasm. Similarly, low levels of physical tension may

not necessarily be a positive thing and could represent negative states such as

30 depression or boredom. One example was use of EDA for people suffering :
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IBS (irritable bowel syndrome). EDA was found to be very useful for people with

high anxiety suffering from diarrhea, but not for depressed peOple suffered from

constipation.

By utilizing two sensors simultaneously, a sensitive EDA sensor and a heart

rate monitor for HRV, and by analyzing the changes in specific situations, the system

of the invention may beused to monitor and train users not only to relax but also to

develop a positive state ofmind.

Objective Emotional Monitor:

Another application of the present invention is to monitor emotional reactions

by using an objective scale. Although EDA is very sensitive there are disadvantages in

monitoring and analyzing emotional reactions using this method:

- EDA levels change between sessions and individuals because of

many variables unrelated to a user’s emotional state. Therefore EDA levels

can only be interpreted as a trend. That is, the user is becoming more

relaxed if his skin resistance is increasing above the level when the session

began. But the user cannot learn in an objective way how to control his

reactions and improve his physiology and performance. The sensor of the

invention allows monitoring and real time presentation of changes related

to thought and emotion and calculation of parameters that reflect how the

user is responding to specific trigger events. By integrating the analysis of

the change in the EDA and the Heart Rate and heart rate variability in real—

time a scale can be created to enable the user to learn how to improve and

monitor his reactions.

Figure 8 shows response to a stimulus (such as PTSD, bulling , phobia). The

parameters relating to the response include the amount of time it takes for the user to

return to the base line after the stimulus, the amount of time it takes to return to

baseline plus half arousal jump, the level of the arousal jump related to specific

triggers. By usinga mobile sensor, the user can continually monitor and improve his

reactions and performance. By adding multimedia instructions the system can be a real
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time coach for the user. By transmitting the data in real time using a mobile phone

user will be able:

0 To get feedback from a sophisticated expert system on

a server almost in real time.

o to record their reactions to specific situations during the

day

0 To receive advice from an expert who can monitor

their reaction almost in real time.

\o to modify their reaction and implement this new

knowledge in their daily behavior While an expert (system or

professional caregiver) monitors them.

Integrating CBT and a wearable bio interactive sensor

Existing biofeedback systems use behavioral methods but do not include CBT

(Cognitive Behavioral Therapy) training. The system of the invention may integrate

computerized CBT, visualization with interactive sensors allowing users to learn not

only how to change their physiology but also modify their way of thinking and address

negative thought patterns.

New Methods of integrated CEBIT (Cognitive Emotional Behavioral

Interactive Therapy}. Training utilizing an integrated sensor of the invention allows a

 

user to examine his belief system, his behavior, his unconsciousthought processes,

emotional and cognitive reactions, and his physiology. It also trains the user to

monitor himself, to be aware, listen to his body, his emotions, and his external

reactions.

Performance improvement— by using the methods and systems of the invention,

and by monitoring their'progress, users can learn not only how to modify their health

and feel better but also to improve their performance: e.g. exam anxiety, trading,

music and singing, sports, relationships, creativity, public speaking etc. The

interactive physiology monitoring of the invention can be combined with CBT, and

with realtime feedback from the user's performance, to train the user to achieve a

predetermined state. This can be applied also to relationships and to happiness lev ‘
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Survey and poles

According to another application of the invention, the system may be used to

record reactions of viewers to commercials in order to conduct viewer surveys.

Training session

Yet another aspect of the invention is to train a user by conducting a training

session involving exposing the user to stress inducing stimuli.

Fig. 8 shows a schematic chart of the stress level of a user following a stimulus

The stimulus may be, for example, a phobia caused by an image, for example a picture

of a spider to a user suffers from arachnophobia, a disturbing voice message or written

phrase. Stress induced by the stimuli may be measured by EDA reading, HR, or a

combination of few sensors readings.

In Fig. 8,, the stimulus is given at time ST. At time LT, stress level starts to rise

from the Initial Baseline Stress (IBS) after a short latency period in which the user’s

brain interprets the stimulus. Usually the stress climbs and reaches its Maximum

Stress (MS) level at Maximum Reaction Time (iVIRT), then recovers slowly to the IBS

or to a New Baseline Stress (NBS). I

Recovery Time (RT) may be defined as the time it takes for the stress level to

decrease from MS level to the Half maximum Stress (HS) at the Half Recovery Time

(HRT), i.e. RT = HRT —— NIRT,where HS is defined as: HS = (IBS+ MS)/2. In a

training session, the user observes his reactions and learns to minimize one or more of

MS, RT and NBS.

A training session may consist of analyzing HR, HRV and changes in EDA

using several methods such as neural network software and or wavelet analysis, While

presenting to the user specific positive and negative triggers. For example images,

video or audio clips. Scenes such as of an accident may be used-as negative triggers;

while relaxing triggers may be nature scenes. Training may be in a form of interactive

games in which the user can win and feel positive; frustrating games or challenges in

which the user looses and feels stressed; sexual clips etc;
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A “User psycho~physiological responses profile” (UPPP) may be created and

stored. Using this UPPP, the system can monitor and analyze the user response and

state of mind to both real life events (cg. a meeting with someone, preparing for an

_ exam, receiving a phone call, etc), and or interactive questionnaires, simulation of

specific scenarios, etc. These methods can be used for several purposes: to assess the

user responses and/or to train the user to improve his responses to specific triggers

(such as overcoming a phobia). The system can use the UPPP to drive games and

multimedia using the sensors and the user’s emotional reaction to drive and navigate

the games.

The term “user” should be interpreted as encompassing both a male and a

female individual, and also to a group of individuals. When there are several users,

each one can be monitored with his sensors, or some of them can share sensors, they

can either use the same display (for example connected with Bluetooth to the same PC

or mobile phone) or each one can have a separate device With their devices configured

to communicate with each other. It can also include a plurality users connected

through mobile phones or Internet to a center or TV station, watching and sharing one

or more images which are transmitted either as broadcast or internet etc to all the users

or some of them. In this mode the invention can be used as a new real-time TV show

game, or emotional poll, etc.

Entertainment system: Mind Activated Games for Interactive

Communication

According to another aspect of the invention, the system may be used for

entertainment by providing games and other forms of entertainment.

For example, a person may use the sensor module during a phone conversation

or Internet chat with peers. The sensor readings may automatically send SMS or

pictorial symbols indicating the user's state of mind and his reactions to the

conversation. This can be a basis for emotional based games and communication

between a group ofusers ofmobile phones and/or internet and or TV games.

In another example, sensor readings may be used to control devices and

appliances such as a DVD or compute, for example, during computer games.
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sensor can be added to a remote control, and the content presented to the users can be

changed and unfold according to the state of mind of the users who are monitored by

the sensors. This can be a basis for a new interactive DVD (or any alternative direct

access digital media), for interactive movies, interactive sport, or interactive games, or

psychological profiling.

Fig. 12 depicts an entertainment system 1200 according to one embodiment of

this aspect of the invention. In the system 1200, a sensor 1210 is in contact with a user

1201 and is used for monitoring the user’s physiological parameters. The Sensor 1210

is in communication With an entertainment system controller 1220, such as a remote

control of a DVD or video game device, through communication link 1212.

Communication link 1212 may be unidirectional or bi-directional. The entertainment

system controller 1220 comprises a transmitter 1226 for transmitting commands to the

entertainment system 1240 using communication link 1228. Link 1228 may be

unidirectional, for example, IR communication. Optionally, the system controller 1220

comprises of an input means such as keypad 1224. The sensor 1210 may directly

communicate with the entertainment system, and a cable may be used for

communicating physiological information or commands.

ln accordance with this aspect of the invention, at least one parameter reflecting

a state ofmind and or body of the players/users is obtained by monitoring one or more

parameters indicative of their physiological or psycho—physiological

reactions/conditions. The one or more parameters are transmitted to a system that

analyses the parameters and calculates one or more scores and uses the calculated

scores as input for a process in which audiovisual material (audio and/or visual) is

displayed on a screen and/or a physical object (such as remote controlled car) is

moved. The content of the audiovisual material, and/or some of the parameters of the

movement (cg. the speed or direction of movement of the remote controlled car)

depend on the scores reflecting the state of the user’s mind and or body.

The scores,_ or some information Which reflect results of changes in the state of

mind and or body of the user or users may be presented directly or indirectly either to

the same user / player that is being monitored by the sensor or to another user / plr ‘
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or to both of them. The users may use information relating to either their own scores /

results or the other players“ scores / results in order to win or change their reactions /

decisions or to guess the other user’s feelings or thoughts, or to influence the other

user’s reactions, or the results of the games / interactive story/ remote controlled toy.

5 Examples of games:

Battleship (submarines). In this a familiar game, two players try to guess

and find the location of the opponent player’s submarines/ships and

”destroy ” them, (for example in a 10 by ten array of positions). The present

invention may be used to add a new aspect to the game. Before user A

10 ”shoots”a torpedo to a specific location (the location “b-4”, for example) he

can ask the other player 3 questions (e.g. by words or by moving a mouse to

specific locations but not clicking it). The questions may be, for example

“Do you have submarine in location b—2 or b~4 or c-4‘?”. The user A can see

the reaction of the other player as reflected in one of his scores. The other

15 user can respond yes or not and can even lie (high arousals high bar).User A

can use this information to assess where there is a submarine. Thus, a

psychological and “mind reading ” dimension is added to a game.

a) A group of users, such as teenagers, with mobile phones can send

multimedia messages to each other and View pictures and/or a short Video of

20 each other. Using this invention we add an emotional dimension to the

communication as follows. The scores of the emotional and/or state of mind

reaction are also transmitted to the other users, and these scores are used as

a basis for games and interactive communication, such as a truth or dare

game. The reaction (emotional scores) of a user is transmitted to one or

25‘ more other users. For example, the scores may be sent to a first user that

was the most “aroused” when he or she saw the picture and/or read an MIVIS

message from a particular second user. The first user then has to send a text

message to the second user revealing what the first user feels about the

second user. While the first user does this, the first user’s arousal level can

30 be watched by the second user and/or other users. Thus, either the “system ”
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and or other users and/or the first user can see if the first user “loves” the

second user. In a simple version of this game, a user can see 10 pictures on

the screen of his mobile phone 'or PC or game console and the system can

tell him, for example, who he loves, which number he has chosen, or which

card he has chosen.

b) Interactive “Tamaguchi” (an electronic pet or animation of a

person which the user has to ”love" and take care). By incorporating the

features of the present invention to this toy, each time that the user is angry

and/or anxious, as indicated by the scores obtained from the results

monitored by the sensors, the Tamaguchi can feel it and react, be sad, angry,

or ill, etc. When the user is calm, relaxed and happy, the Tamaguchi reacts

in a positive way, e.g. by smiling, singing, playing, eating etc.

c) In a more advanced version, a user can create a symbolic

animated version of himself (a “virtual me ” or “Vime ”) in a mobile phone,

,PC or game conscl. The user and/or other individuals (that have received

permission/authority to interact with the user’s virtual personality), can

interact with this “Virtual me” using a mobile communication device or

Internet. An individual may play with the user’s virtual personality, for

example, by sending the Vime positive and/or negative messages such as

that the individual loves the Vime. The “conscious” message is transmitted

together with the individual’s State of Mind/emotional score and influences

the “virtual me ”. This can be used as games and entertainment but also as

adding an emotional dimension and new way of communication and

playing, and even virtual “dating”.

(1) Behavioral skills may be added to the version of the game

presented in c) such as how to react and with whom. This can create a

psychological/emotional/ccmmunication game/community creation. For

example, real or imaginary qualities can be added to the Vime and

descriptions (physical dimensions, hobbies, area of interest etc); behavioral
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rules (“if a girl with predetermined characteristics and predetermined

scores contacts me then send a predetermined response ”). The Vime can

have several modes such as a “live ” mode in which the user is connected,

an “ofi‘line” mode in which the Vime can communicate without the user, a

“receive only” mode, or a “sleep ” mode.

6) In another application, the sensors are used as amplifiers of

subconscious intuition responses, for example to provide real or fun

decision advice. While the user is connected to the sensors, he asks

questions and/or is asked questions by the phone, PC or DVD. By watching

his scores when he thinks and answers a specific question he can see what

his “intuition” advises him to do. The system may train the user to tune

himself to make a better decision by integration of his or her physiological

and psychological states, together with other methods such as logical

analysis, systematic planning, scoring etc. (i.e. “to use his heart and his

brain” together, or to use his analytical mind with his intuition, to combine

his "gutfeelings ” with “objective information ”).

While the invention has been described with reference to certain exemplary

embodiments, various modifications will be readily apparent to and may be rcadily

accomplished by persons skilled in the art Without departing from the spirit and scope

of the above teachings.

It should be understood that features and/or steps described with respect to one

embodiment may be used with other embodiments and that not all embodiments of the

invention have all of the features and/or steps shown in a particular figure or described

with respect to one of the embodiments. Variations of embodiments described will

occur to persons of the art

It is noted that some of the above described embodiments may describe the best

mode contemplated by the inventors and therefore include structure, acts or details of

structures and acts that may not be essential to the invention and which are described

as examples. Structure and acts described herein are replaceable by equivalents which

perform the same function, even if the structure or acts are different, as known it
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art. Therefore, the scope of the invention is limited only by the elements and

limitations as used in the claims. The terms ”comprise“, “include “ and their

conjugates as used herein mean “include but are not necessarily limited to ”.
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CLAIMS:

1. A system for monitoring one or more physiological parameters of a user

comprising:

(a) one or more wearable sensor modules sensing the one or more

physiological parameters;

(b) one or more transmitters Wirelessly transmitting first signals

indicative ofvalues of the one or more physiological parameters to a

mobile monitor; and

(c) \the mobile monitor, wherein the mobile monitor comprises:
a first processor processing the first signals received from the

transmitter in real time using expert knowledge; and

a device providing one or more indications of results of the

processing.

2. The system according to Claim 1 further comprising a remote server capable of

communication with said mobile monitor, the remote server receiving second

signals from the mobile monitor, the remote server associated with a viewing

station having a second processor, the remote server being configured to

perform at least one of the following:

(a) transmitting the second signals to a viewing station for analysis, the

analysis ;

(b) accessing historical data relating to the subject;

(0) transmitting the historical data to the Viewing station;

(d) receiving from the viewing station results of the analysis;

(e) transmitting the results of the analysis to the mobile unit; the analysis

being based upon the second signals, and one or more of the

historical data, expert knowledge and computerised protocols.

3. The system according to Claim 1 wherein at least one sensor module comprises

at least one sensor selected from the group comprising:

(a) An electro dermal activity sensor;

(b) An electrocardiogram sensor;
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(c) A plethysmograph; and

(d) A piezoelectric sensor.

. The system according to Claim 1 comprising at least two sensors selected from

a group comprising:

(a) an electro dermal activity sensor;

(b) an electrocardiogram sensor;

(0) a plethysmograph; and

(d) a respiration sensor.

. The system according to Claim lwherein the first signals are transmitted from a

sensor module to the mobile monitor by any one or more of the following

protocols:

(a) Bluetooth;

(b) WiFi; and

(0) Wireless Lan;

. The system according to Claim 1 wherein said mobile monitor is selected from

the group comprising:

(a) a cellular phone;

(b) a personal digital assistant (FDA);

(c) a pocket PC;

(d) a mobile audio digital player;

(e) an iPod,

(D an electronic note—book;

(g) a personal laptop computer;

(h) a DVD player;

(i) a hand held video game with wireless communication; and

(j) mobile TV.

7. The system according to Claim 6 wherein the mobile unit is a cellular telephone

and communication between the mobile monitor and the remote server is over a

cellular communication network.
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8. The system according to Claim 1 wherein the mobile unit includes any one or

more of a visual display? one or more speakers, a headphone, and a Virtual

reality headset.

9. A wearable sensor module for use in the system according to Claim 1.

10. The wearable sensor mosule according to Claim 9 comprising at least one

sensor selected from the group comprising:

(a) An electro dermal activity sensor;

(b) An electrocardiogram sensor;

(0) ‘A plethysmograph; and

(d) A pizoomagnetic sensor.

11.The wearable sensor module according to Claim 10 comprising at least two

sensors selected from a group comprising:

(a) an electro dermal activity sensor;

(b) an electrocardiogram sensor;

(0) a plethysmograph; and

(d) a respiration sensor.

12. The wearable sensor module according to Claim 10 comprising a transmitter

transmitting signals by any one or more ofthe following protocols:

(a) Bluetooth;

(b) WiFi; and

(0) Wireless Lan;

13.The wearable sensor unit according to Claim 10 or 11 comprising an electro

dermal activity sensor adapted to monitor skin conductivities using at least a 16

bit A to D conversion without the need ofmanual calibration.

14. The sensor module according to Claim 10 or 11 comprising an EDA sensor

comprising:

(a) at least two electrodes adapted to be applied to a skin surface;

(b) electronic circuitry for measuring a skin resistance across the

electrodes and calculating an EDA based upon the resistance using
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an algorithm in which the EDA does not depend linearly on the

resistance.

15. The sensor module according to Claim 10 or 11 comprising a blood flow sensor

comprising:

(a) a light source adapted to emit light towards a skin surface;

(b) a light detector adapted to detecting light reflected from the skin

surface;

(0) electronic circuitry for measuring an intensity of the reflected light

“and controlling an intensity of said light source based upon the

intensity of the reflected light. ‘

16. The sensor module according to Claim 14, wherein the electronic circuitry

capable of measuring skin resistance across the electrodes over a range of at

least ficom 50 K Ohm to 12 M Ohm.

17. The system according to Claim 1 wherein the first processor is configured to

calculated from the first signals one or both of a parameter indicative of an

arousal state of the user and a parameter indicative of an emotional state of the

user.

18. The system according to Claim 14 wherein calculation of the parameter

indicative of an arousal state of the user includes calculating a score of a

sympathetic and parasympathetic activity of the user using an algorithm based

on any one or more of the user's Electro Dermal activity, Heart Rate, EDA

variability, and HR variability.

19. The system according to Claim 14 wherein the first processor is configured to

calculate a parameter indicative of an arousal state of the user to display the

parameter indicative of an arousal state of the user on a display associated with

the mobile unit as a two -dimensional vector.

20. The system according to Claim 1 wherein the first processor is configured to

display on a display associated With the mobile monitor any one or more of the

following images: an image indicative of bio-feedback information relating to

the user; an image indicative of breathing activity of the user, an ir.
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including a graph indicative of an EDA activity of the user, an image including

a graph indicative of a heart rate of the user, an image including a graph

indicative of a heart rate Variability of the user; an image including a graph

indicative of an autocorrelation of a heart rate variability of the user; and an

image indicative of recommendation to improve the user's psycho—

physiological state based on one or both of the user‘s physiological data and

experts’ knowledge.

The system according to Claim 17 wherein an image indicative of breathing

activity includes a bar having a length indicative of the breathing activity.

The system according to Claim 17 wherein an image indicative of bio-feedback

information relating to the user includes one or more parameter target values.

The system according to Claim 1 wherein the first processor is configured to

calculate in a calculation based upon the first signals any one or more of the

following: a breathing rate of the user; and a heart rate variability of the user.

A system according to Claims 23 wherein the user's rate of breathing is

calculated and analysis by monitoring changes in the electrical capacitance of

the body while the user is breathing.

25.A method for monitoring one or more physiological parameters of a user

26.

comprising:

(a) obtaining values of the physiological parameters of the user from one

or more wearable sensor modules;

(b) wirelessly transmitting first signals indicative of values of the one or

more physiological parameters to a mobile monitor; and

(0) processing the first signals received from the transmitter in real time

using eitpert knowledge; and

(d) providing one or more indications of results of the processing to the

mobile unit.

The method according to Claim 25 wherein the results of the processing

includes bio-feedback information of the user.
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27. The method according to Claim 25 filrther comprising transmitting second

signals from the mobile monitor to a remote server having an associated

viewing station and providing an analysis of the second signals at the viewing

station.

28.The method according to Claim 27 wherein the viewing station includes one or

both of a remote call center and an interactive expert system.

29.The method according to Claim 25 wherein the processing includes calculating

. one or both of a‘parameter indicative of an arousal state and a parameter

indicative‘of an emotional state of the user.‘ I

30. The method according to Claim 29 wherein calculating a parameter indicative

of an emotional state of the user is based upon one or both of a sympathetic

activity and parasympathetic activity of the user.

31.The method according to claim 30 wherein calculating a parameter indicative

of an emotional state of the user is based upon any one or more of an electro

dermal activity, a heart rate, an electro dermal activity variability and a heart

rate variability.

32.The method according to Claim 29 filrther comprising the step of displaying on

a display associated with the mobile unit one or both of an image indicative of a

parameter indicative of an arousal state ofthe user; and an image indicative of a

parameter indicative of emotional state of the user.

33. The method according to Claims 32 wherein an image includes one or both of a

two-dimensional vector and a color indicative of a parameter.

34.The method according to Claim 25 for use in obtaining respiration information

selected from the group comprising duration of the inspiratory phase, and

duration of the expiratory phase.

35.A method according to Claim 34 wherein respiratory information is obtained

from audio sounds produced during breathing or speaking.

1094



1095

10

15

2O

25-

30

WO 2006/090371 PCT/IL2006/000230

-58-

36. The method according to Claim 34 wherein respiratory information is obtained

by the user indicating the beginning of one or more inspiratory phases and the

beginning of one or more expiratory phases ofthe user's breathing.

37. The method according to Claim 34 wherein_a breathing rate of the user is

calculated‘based upon a heart rate variability of the user.

38. The method according to Claim 34 wherein the user's rate of breathing is

calculated based upon changes in an electrical skin capacitance of the user

while the user is breathing.

39. The method according to Claim 34 filrther comprising training the user to

increase any one or more of the followings: a duration of the inspiratory phase,

a duration of the expiratory phase, and the ratio of the duration of the

inspiratory phase to the duration of the expiratory phase.

40. The method according to Claim 26, further comprising displaying on a display

associated with the mobile monitor an image indicative of bio-feedback

information, wherein the image includes any one or more of the following: an

image indicative of breathing activity, an image including a graph indicative of

EDA activity, an image including a graph indicative of heart rate, an image

including a graph indicative of heart rate variability and an image including a

graph indicative of an autocorrelation of heart rate variability.

41.The method according to Claim 27 wherein the analysis of the second signals

includes a recommendation for the user to improve a psycho physiological state
of the user.

42. The method according to Claim 41 further comprising displaying the

recommendation on a display associated with the mobile unit.

43. The method according to Claim 26 comprising displaying a target value for one

or more of the one or more obtained physiological parameters.

44. The method according to Claim 26 comprising displaying on a display

associated with the mobile unit a target value for one or more of the one or

more obtained physiological parameters.

45. The method according to Claim 26 comprising steps of:
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challenging the user with one or more stimuli;

monitoring one or more reactions of the user to said one or more

stimuli; I

calculating, in a calculation based upon the one or more reactions, at

least one parameter selected from the group of: latency time of a

reaction, maximum reaction time, half recovery time, maximum

stress, and new baseline stress; and

providing feedback to the user based on one or more of the

calculated parameters.

46. The method according to Claim 25 for" use in a method of self behaviour

modification comprising any one or more of the methods selected from the

group comprising:

(a)

(b)

(C)

(d)

(e)

(t)

(g)

(h)

cognitive behavioural therapy (CBT);

visualisation;

self hypnosis;

auto suggestion;

mindfulness;

meditation;

emotional intelligence skills;

psychological counselling provided over a communications network.

47. The method according to Claim 46 fiirther comprising:

(a)

(b)

(C)

techniques;

providing the user with an interactive introduction about a specific

condition ofthe user;

providing the user interactive questionnaires for self assessment; and

providingng the user with one or more interactive sessions selected

from the group comprising:

an interactive session for self training to implement cognitive

interactive sessions for self training to implement behavioural therapy;

interactive sessions for self hypnosis;
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interactive sessions for visualisation;

interactive sessions for auto suggestions;

interactive training to acquire and implement life and interpersonal

relational skills;

5 interactive training to improve emotional intelligence skills;

interactive training to find purposes and goals; and

interactive training to plan steps in life.

48. The method according to Claim 47 wherein the user is provided with one or

more interactive sessions while the user is in a deep relaxation state.

10 49. The system according to Claim 1 further comprising an entertainment system

and wherein the first processor is configured to determine at least one

command based on the first signals and transmitting the at least one command

based to the entertainment system; and wherein the entertainment system

comprises a third processor configured to perform an action based upon the one

15 or more commands.

50. The system according to Claim 49 wherein the action comprises any one or

more of generating an SMS massage, controlling a DVD, controlling a

computer game, and controlling a "Tamaguchi" animation.

51. The system according to Claim 49 wherein the action comprises processing a

20 user reaction to any one or more of the following: a displayed animated image;

a Video clip, an audio clip, a multimedia presentation, real—time communication

with another human, a question that the user has to answer, and a task that the

has to perform.
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('57) Abstract: The invention relates to ameasuring device (1) for the non—invasive measurement ofphysiological parameters. Said

self—diagnosis.
measuring device (1) is used to identify and localise illnesses, such as inflammations, tumour diseases or arteriosclerosis, during

The inventive measuring device ( 1) comprises at least one optical measuring unit (100) for generating oximetric
and/or Plethysmographie measuring Signals, an evaluation unit (140) for processing the measuring Signals, and a unit (120, 130) for
recording local tissue parameters. such as fat content, water content and/or circulation of the blood. The evaluation unit (140) is
designed in such a way as to determine at least one local metabolism parameter, especially the local oxygen consumption, from the
Signals of the optical measuring unit and the tissue parameters. The inventive measuring device ( 1) also enables the non—invasive
determination of the glucose concentration.
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Veriiffentlicht:
— olme internationalen Recherchenbericht und erneutzu ver

bficentlichen nach Erhalt des Berichtx

(57) Zusalnlnenfassung: Die E1'find11ng bemfft eine Messvorriehtung ( 1) 2111' nie it invasiven Messung V0n physiologisehen Pa
rametern Die Messvorrichtung (1) ist dazu geeignet, Erkrankungen, wie zum Beispiel Entzfindungen, Tumorerkrankungen Oder
A1'tenosklerose, i111 VVege de1' Selbstdiagnose 211 e1'kennen 11nd zu loknlisieren Die Erfindung schlagt eine Messvo1'1'icht11ng (1) VOI'
mit wenigstens einer optischen Messeinheit (100) zur Erzeugung von oximetrischen und/oder plethysmographischen Messsigna
len, eine1' A11swe1'tungseinheit (140) zu1'Ve1'aIbei111ng de1' Messsignale, 11nd nlit einei' Einheit (120, 13(1) 2111' E1'fassung V011 lokalen
Gewebeparametern, Wie Fettgehalt, Wassergehalt und/oder Durchblutung, wobei die Auswertungseinheit (140) eingerichtet ist zur
Bestimlnung wenigstens eines Iolqllen membolischen Parameters, insbesondere des IOIQIISH Sn11erstoffve1bmuchs, ans den Signulen
der optischen Messeinheit und den Gewebeparametern Die Messvorrichtung (1) erméglicht auBerdem die nicht invasive Bestim
mung der GlLLkosekonzeantion

 
 

 

1117



1118

10

15

20

25

WO 2007/017266 PCT/EP2006/007877

Medizinische _Messvorrichtun g

Die Erfindung betrifft eine Messvorrichtung zur nicht—invasiven Bestimmung von

physiologischen Parametern, mit wenigstens einer optischen Messeinheit zur

Erzeugung von oximetrischen und/oder plethysmographischen Messsignalen,

und mit einer Auswertungseinheit zur Verarbeitung der Messsignale.

Die Versorgung des Kérpergewebes mit Sauerstoff gehért bekanntlich zu den

wichtigsten Vitalfunktionen des Menschen. Aus diesem Grund sind oximetrische

Diagnosemodalitéten heutzutage von groBer Bedeutung in der Medizin.

RoutineméBig werden sogenannte Pulsoximeter eingesetzt. Derartige

Pulsoximeter umfassen typischerweise zwei Lichtquellen, die rotes bzw.

infrarotes Licht unterschiedlicher Wellenlénge in das Kérpergewebe einstrahlen.

Das Licht wird im K'Orpergewebe gestreut und teilweise absorbiert. Das

gestreute Licht wird schlieBlich mittels eines Lichtsensors in Form einer

geeigneten Photozelle detektiert. Typischerweise verwenden kommerzielle

Pulsoximeter zum einen Licht im Wellenléngenbereich von 660 nm. In diesem

Bereich ist die Lichtabsorption von Oxihéimoglobin und Desoxihémoglobin stark

unterschiedlich. Dementsprechend variiert die Intensitéit des mittels des

Photosensors detektierten, gestreuten Lichts in Abhéngigkeit davon, wie stark

das untersuchte Kérpergewebe von sauerstoffreichem, bzw. sauerstoffarmem

Blut durchblutet ist. Zum anderen wird Ublicherweise Licht im

Wellenléngenbereich von 810 nm verwendet. Diese Lichtwellenlénge liegt im

sogenannten nahen infraroten Spektralbereich. Die Lichtabsorption von

Oxihémoglobin und Desoxihémoglobin ist in diesem Spektralbereich im

Wesentlichen gleich. Die bekannten Pulsoximeter sind auBerdem in der Lage,

ein plethysmographisches Signal, d. h. ein Volumenpulssignal zu erzeugen, das
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die wahrend des Herzschlags veranderliche Blutmenge in dem von dem

Pulsoximeter erfassten MikrogefaBsystem wiedergibt (sog. Photoplethys-

mographie). Bei Verwendung unterschiedlicher Lichtwellenlangen in den oben

erwahnten Spektralbereichen kann aus der unterschiedlichen Lichtabsorption

auf den Sauerstoffgehalt des Blutes (Sauerstoffsattigung) zurUckgeschlossen

werden. Die Ublichen Pulsoximeter werden entweder an der Fingerspitze eines

Patienten oder auch am Ohrl'appchen eingesetzt. Es wird dann das

Volumenpulssignal aus der Blutperfusion des Mikrogef'aBsystems in diesen

Bereichen des Kérpergewebes erzeugt.

Aus der WO 00/69328 A1 ist ein besonders flexibel einsetzbares oximetrisches

Diagnosegerat bekannt. Dieses vorbekannte Gerat ist handehrbar ausgebildet,

so dass es an beliebigen Messorten am menschlichen Kérper eingesetzt

werden kann. Das vorbekannte Gerat erlaubt gleichsam ein systematisches

Abtasten (,,Scannen") des Kérpers eines Patienten. Eine Fixierung des

Diagnosegerates - wie bei Liblichen Pulsoximetern - kann bei dem aus der

genannten Druckschrift bekannten Gerat entfallen.

Die genannte WO 00/69328 A1 spricht auBerdem die Ersetzbarkeit des

oximetrischen Diagnosegerates zur ortsaufgelésten Erkennung von

EntzUndungen, Tumoren und Arterioskleroseerkrankungen im hautoberflachen—

nahen Kérpergewebe eines Patienten an. Derartige Erkrankungen bewirken

eine Veranderung der Durchblutung des Kérpergewebes. Durch die

ortsaufgeléste oximetrische Abtastung des Kérpers lassen sich mit dem

vorbekannten Gerat Veranderungen der Durchblutung, die auf eine

entsprechende Erkrankung hindeuten, erkennen und Iokalisieren.

Das EKG (Elektrokardiogramm) dL'Jrfte die am meisten eingesetzte

Untersuchungsmodalitat zur Diagnose von Herz-Kreislauf—Erkrankungen sein.

Mittels eines EKG-Gerates werden mit zwei oder mehr EKG-Elektroden

elektrische Signale von dem Kérper des zu untersuchenden Patienten

abgeleitet. Das so gewonnene EKG gibt die bioelektrischen Spannungen, die

bei der Erregungsausbreitung und -riJckbi|dung am Herzen entstehen, wieder.

Das EKG enthalt zahlreiche diagnostisch auswertbare Parameter. Zum

Zeitpunkt der Kontraktion des Herzmuskels w'ahrend eines Herzschlags zeigt
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das EKG eine deutliche Spitze, die auch als R—Zacke bezeichnet wird. Weiterhin

enthélt das EKG die der R—Zacke vorangehende, so genannte P—Welle. Der

R—Zacke folgt wiederum die so genannte T—Welle. Die Minima im EKG

unmittelbar vor und unmittelbar nach der R—Zacke werden mit Q bzw. S

bezeichnet. Fiir die Herz—Kreislauf—Diagnostik interessante Parameter sind die

Dauer der P—Welle sowie die Amplitude der P—Welle, die Dauer des

PQ-lntervalls, die Dauer des QRS—Komplexes, die Dauer des QT-lntervalls

sowie die Amplitude der T—Welle. Sowohl aus den Absolutwerten der genannten

Parameter wie auch aus den Verhaltnissen der Parameter kann auf den

Gesundheitszustand des Herz-Kreislauf—Systems geschlossen werden.

Vorrichtungen und Verfahren zur EKG-Messung sind beispielsweise aus den

Druckschriften US 6,331 ,162 oder US 4,960,126 vorbekannt.

Zur Bestimmung von weiteren physiologischen Parametern, wie z.B.

Kérperfettgehalt, ist das Prinzip der bioelektrischen lmpedanzmessung

beispielsweise aus der US 6,714,814 bekannt. Die Zusammensetzung des

Kérpergewebes kann aber auch optisch bestimmt werden. Das Prinzip der

optischen Bestimmung des Kérperfettgehalts mittels Infrarotlicht ist

beispielsweise in der US 4,928,014 beschrieben.

Der vorliegenden Erfindung liegt die Aufgabe zugrunde, eine Vorrichtung zur

nicht—invasiven Bestimmung von physiologischen Parametern bereit zu stellen,

die gegenL'Jber dem Stand der Technik verbessert und hinsichtlich ihrer

Funktionalitat erweitert ist. Insbesondere soll ein Gerat geschaffen werden, das

eine mc'jglichst zuverlassige Erkennung und Lokalisierung von Erkrankungen,

wie Entziindungen, Tumor— bzw. Krebserkrankungen (Hautkrebs, Melanome)

sowie GefaBerkrankungen, erméglicht. AuBerdem soll optional die Méglichkeit

bestehen, mittels des Gerétes die (kardiovaskulére) Fitness des Benutzers

einzusch'aitzen. Dabei soll das Geréit auch zur Selbstdiagnose genutzt werden

kbnnen.

Diese Aufgabe Iést die Erfindung ausgehend von einer Messvorrichtung der

eingangs angegebenen Art dadurch, dass die Auswertungseinheit eingerichtet

ist zur Bestimmung wenigstens eines Iokalen metabolischen Parameters,
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insbesondere des lokalen Sauerstoffverbrauchs, aus den Signalen der

optischen Messeinheit.

Kerngedanke der Erfindung ist es, die mittels der optischen Messeinheit

gewonnenen oximetrischen und/oder plethysmographischen Messsignale

heranzuziehen, um nicht nur - wie z. B. bei den bekannten oximetrischen

Diagnosegeraten - die lokale Sauerstoffkonzentration am jeweiligen Messort,

sondern insbesondere auch den lokalen Sauerstoffverbrauch als wichtigen

Indikator fUr die lokale metabolische Aktivitat zu bestimmen. Erkrankungen

kc'jnnen mit der erfindungsgemaBen Messvorrichtung anhand von

pathologischen Veranderungen des Metabolismus erkannt und lokalisiert

werden.

GeméB einer bevorzugten Ausgestaltung weist die erfindungsgemé‘tBe

Messvorrichtung zusatzlich eine Einheit zur Erfassung von lokalen

Gewebeparametern, wie Fettgehalt, Wassergehalt und/oder Durchblutung auf,

wobei die Auswertungseinheit in diesem Fall eingerichtet ist zur Bestimmung

des wenigstens einen lokalischen metabolischen Parameters aus den Signalen

der optischen Messeinheit und den Gewebeparametern.

Ein wichtiger lokaler Gewebeparameter im Sinne der Erfindung ist

beispielsweise die Durchblutung. Damit sind die durchblutungsbedingten

Volumenschwankungen des untersuchten Kérpergewebes gemeint. Zur

Erfassung der Durchblutung kann die erfindungsgemaBe Messvorrichtung

insofern mit einer Plethysmographieeinheit herkémmlicher Art (2. B.

Photoplethysmograph) ausgestattet sein. Somit kann die optische Messeinheit

der erfindungsgeméBen Messvorrichtung gleichzeitig zur Erfassung der lokalen

Gewebeparameter genutzt werden.

Die Erfindung basiert u. a. auf der Erkenntnis, dass durch die Kombination der

Erfassung von oximetrischen und plethysmographischen Signalen die

Méglichkeit eréffnet wird, lokale metabolische Parameter zu bestimmen.

FUr die Ermittlung des lokalen Sauerstoffverbrauchs sollte mittels der

erfindungsgeméBen Messvorrichtung zusétzlich zur oximetrisch bestimmten
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arteriellen Sauerstoffkonzentration auch die kapillare Sauerstoffkonzentration im

Gewebe bestimmt werden kénnen. Hierzu muss allerdings die

Zusammensetzung des untersuchten Kérpergewebes bekannt sein.

Entscheidende Parameter sind der Iokale Fettgehalt und/oder der Wassergehalt

des Kérpergewebes. Diese Parameter kénnen beispielsweise mittels

bioelektrischer Impedanzmessung erfasst werden. GemaB einer sinnvollen

Ausgestaltung der Erfindung ist eine herkémmliche (optische) Oximetrieeinheit

mit einer bioelektrischen Impedanzmesseinheit in einem einzigen Gerat

kombiniert. Aus den mittels der bioelektrischen Impedanzmesseinheit

gewonnenen Messsignalen kann die Zusammensetzung des untersuchten

Kbrpergewebes bestimmt werden. Auf dieser Grundlage kann dann aus den

oximetrischen Signalen mittels der Auswertungseinheit der Messvorrichtung die

kapillare Sauerstoffséttigung im Gewebe ermittelt werden.

Eine sinnvolle Weiterbildung der erfindungsgemaBen Messvorrichtung sieht vor,

dass die bioelektrische Impedanzmesseinheit auBerdem zur Erfassung von

globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler Wasser—u

gehalt, ausgebildet ist. Hierdurch wird die Funktionalitat der erfindungsgemaBen

Messvorrichtung erweitert. Die bioelektrische Impedanzmesseinheit der

erfindungsgeméBen Messvorrichtung kann derart ausgestaltet sein, dass damit

sowohl Iokale wie auch globale Gewebeparameter gemessen werden kénnen.

Die Zusammensetzung des Kérpergewebes kann mit der erfindungsgemaBen

Messvorrichtung auch optisch bestimmt werden. Hierzu kann die Einheit zur

Erfassung von Iokalen Gewebeparametern eine optische Strahlungsquelle und

einen Photosensor umfassen. Das Prinzip der optischen Bestimmung des

Kérperfettgehalts mittels Infrarotlicht ist aus dem Stand der Technik bekannt.

GemaB einer vorteilhaften Ausgestaltung umfasst die erfindungsgemaBe

Vorrichtung einen Wérmesensor zur Bestimmung der Iokalen Wérmeproduktion,

wobei die Auswertungseinheit zur Bestimmung der Iokalen metabolischen

Parameter unter BerUcksichtigung der Signale des Wérmesensors eingerichtet

ist. Vorzugsweise ist mittels des Wérmesensors eine orts—, zeit— und

tiefenaufgelbste Wérmemessung am Messort méglich. Anhand des

Wérmeaustauschs kann auf die Iokale Stoffwechselaktivitat zurUckgeschlossen
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werden. AuBerdem ist der Wérmesensor zur Bestimmung der Iokalen

Durchblutung geeignet. Beziiglich naherer Hintergrundinformationen zur

Wéirmemessung wird auf die Veroffentlichung von Nitzan et al. verwiesen (Meir

Nitzan, Boris Khanokh, ,,lnfrared Radiometry of Thermally Insulated Skin for the

Assessment of Skin Blood Flow", Optical Engineering 33, 1994, No.9, 8.2953

bis 2956). Insgesamt liefert der Wérmesensor Daten, die mit Vorteil zur

Bestimmung von metabolischen Parametern im Sinne der Erfindung genutzt

werden konnen.

Die arterielle Sauerstoffséttigung (SaO2) und die venése Sauerstoff—

Séttigung (SVOZ) bestimmen abhangig von der Art des untersuchten Gewebes

die kapillare (arteriovenése) Sauerstoffsattigung (StOz). Es gilt:

K * s\/o2 +(1- K) * SaO2 = StOZ,

wobei K ein gewebeabhangiger Korrekturfaktor ist, der vom Volumenverhaltnis

von Arterien zu Venen im untersuchten Gewebe abhangt. Im Mittel liegt dieser

Wert etwas unter 0,5. Der fUr das jeweilige Gewebe maBgebliche Wert kann

geméB der Erfindung durch bioelektrische Impedanzmessung ermittelt werden,

um dann aus der obigen Formel die venose Sauerstoffsattigung zu bestimmen.

Mittels Wérmemessung und/oder bioelektrischer Impedanz (Impedanzplethys—

mographie) kann die Durchblutung V, d. h. die durchblutungsbedingte

Volumenschwankung des Gewebes bestimmt werden. Nach der Beziehung

vo2 = v * (Sao2 - evoZ)

kann dann schlieBlich der Iokale Sauerstoffverbrauch VO2 berechnet werden,
der ein MaB ft'Jr die metabolische Aktivitat am Messort darstellt.

Des Weiteren kann die erfindungsgemaBe Messvorrichtung einen optischen

Sensor zur ortsaufgelosten Bestimmung des Hautkolorits umfassen. Auch

anhand von Iokalen Verféirbungen der Haut kc'jnnen Erkrankungen, wie zum

Beispiel Entzflndungen, Melanome usw., detektiert werden.
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Durch eine zusatzliche EKG-Einheit zur Erfassung eines EKG-Signals Uber zwei

oder mehr EKG-Elektroden wird der Funktionsumfang der erfindungsgemaBen

Messvorrichtung vorteilhaft erweitert. GemaB der Erfindung werden mittels der

Messvorrichtung plethysmographische Signale und EKG-Signale kombiniert

erfasst und ausgewertet. Die Auswertungseinheit der Messvorrichtung kann

dann mit Vorteil zur Auswertung des zeitlichen Verlaufs der Volumenpulssignale

und der EKG-Signale eingerichtet sein. Mittels einer geeigneten Programm-

steuerung ist die Auswertungseinheit der erfindungsgemaBen Messvorrichtung

dazu in der Lage, die R—Zacken in dem EKG-Signal automatisch zu erkennen.

Damit wird automatisch der exakte Zeitpunkt des Herzschlags ermittelt.

Weiterhin ist die Auswertungseinheit aufgrund ihrer Programmsteuerung dazu in

der Lage, die Maxima in dem Volumenpulssignal zu erkennen. Anhand der

Maxima in dem Volumenpulssignal ist der Zeitpunkt des Eintreffens einer bei

einem Herzschlag ausgelésten Pulswelle an dem von der Messvorrichtung

erfassten peripheren Messort feststellbar. Somit kann schlieBlich der zeitliche

Abstand zwischen einer R-Zacke in dem EKG-Signal und dem darauf folgenden

Maximum in dem Volumenpulssignal ermittelt werden. Dieser zeitliche Abstand

ist ein Mari fUr die so genannte Pulswellengeschwindigkeit. Auf der Basis der

Pulswellengeschwindigkeit kann einerseits eine Aussage fiber den Blutdruck

getroffen werden. Eine VerkUrzung der Pulswellengeschwindigkeit geht namlich

mit einer Erhéhung des Blutdrucks einher, wahrend eine Verlangerung der

Pulswellengeschwindigkeit auf eine Blutdruckerniedrigung schlieBen Iésst. Eine

exakte Bestimmung des Blutdrucks aus der Pulswellengeschwindigkeit ist

allerdings nicht méglich, es kénnen nur Tendenzen angegeben werden.

Weiterhin ist die Pulswellengeschwindigkeit von der Dichte des Blutes und

insbesondere von der Elastizitat der Blutgefanandungen (beispielsweise der

Aorta) abhangig. Aus der Elastizitat der BlutgefaBe kann wiederum auf eine ggf.

vorliegende Arteriosklerose geschlossen werden. Es kénnen in diese

Auswertung auch die Absolutwerte der Herzfrequenz, die Herzfrequenz—

Variabilitat und entsprechende Arrhythmien des Herzens einbezogen werden.

So kénnen automatisch Arrhythmien wie Sinus Tachycardia, Sinus Bradycardia,

Sinus Arrest und so genannte Escape Beats festgestellt werden. Anhand des

EKG-Signals kénnen auBerdem Aussagen [iber die zeitliche Dauer der

Vorhofkontraktion des Herzens bei einem Herzschlag, die zeitliche Dauer der

Herzkammerkontraktion sowie die Dauer der Relaxation der Herzkammer usw.
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festgestellt werden. AuBerdem sind Vordiagnosen berglich so genannter

Blocks in der Leitung der elektrischen Erregungssignale am Herzen (AV—Block,

BUndle Branch—Block usw.) und auch berglich Durchblutungsstérungen oder

Infarkten mbglich. Weitere Irregularitéten im Pulsverlauf sind anhand des

5 Volumenpulssignals feststellbar.

Durch die Kombination der Auswertung des EKG-Signals und des Volumen-u

pulssignals bei der automatischen Auswertung ist die erfindungsgeméBe

Messvorrichtung zur funktionalen Bewertung des GeféBsystems des Patienten

selbsttétig in der Lage. Auf der Grundlage der automatisch ausgewerteten

10 Signale kann die erfindungsgeméBe Vorrichtung den (globalen) kardiovas—u

kuléren Zustand oder allgemein die Fitness des Benutzers grob einschétzen und

bei Anzeichen einer Arteriosklerose oder sonstiger Herz—Kreislauf—Probleme ein

entsprechendes Warnsignal oder einen leicht interpretierbaren Fitness— oder

Risikoindikator fUr den Benutzer der Vorrichtung erzeugen. Somit kann die

15 erfindungsgeméBe Messvorrichtung vorteilhaft zur Selbstdiagnose von Herz—

Kreislauf-Erkrankungen verwendet werden.

Besonders vorteilhaft ist die erfindungsgeméiBe Kombination der vorgenannten

Messverfahren, némlich der Oximetrie, der bioelektrischen Impedanzmessung

und der Wérmemessung. Mittels der Auswertungseinheit der Vorrichtung

20 kénnen sémtliche Messsignale ausgewertet werden, um daraus die arterielle,

die kapillare und die vendse Sauerstoffséttigung und daraus wiederum die

Iokale StoffiNechselaktivitét zu bestimmen. Dadurch wird eine hohe Effektivitét

und Zuverléssigkeit bei der Erkennung und Lokalisierung von pathologischen

Verénderungen erreicht. Diese wird durch zusétzliche Berflcksichtigung des

25 Iokalen Hautkolorits noch verbessert. Die zusétzliche EKG-Messung erlaubt, wie

oben ausgefflhrt, Aussagen berglich des Status des Herz-Kreislauf—Systems

des Benutzers. S'e'lmtliche Parameter kc'jnnen mit Vorteil zu einem globalen

Index zusammengefasst werden, der fUr den Benutzer leicht interpretierbar ist

und ihm einen direkten und fundierten Hinweis auf seinen allgemeinen

3o Gesundheitszustand gibt.

Die Kombination der verschiedenen Messverfahren, die in der

erfindungsgeméBen Messvorrichtung, wie oben beschrieben, zusammengefasst
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sind, ist weiterhin vorteilhaft, weil dadurch eine nicht—invasive Messung der

Glukosekonzentration m'ciglich ist, wie im Folgenden erléutert wird:

Die erfindungsgeméBe Messvorrichtung dient zur Messung und zur Auswertung

von Daten, die durch den Stoffwechsel beeinflusst werden. Es leuchtet

unmittelbar ein, dass dabei der Energiehaushalt und die Zusammensetzung der

von einem Benutzer der Messvorrichtung aufgenommenen Nahrung eine groBe

Rolle spielen. Die Néhrstoffe, die am Stoffwechsel beteiligt sind, sind

bekanntlich im Wesentlichen Kohlenhydrate, Fette und EiweiBe. Kohlenhydrate

werden zur weiteren Verarbeitung in Glukose, EiweiBe in Aminoséuren, und

Fette in Fettséuren umgewandelt. Die Energietréger werden dann wiederum in

den Zellen des Kérpergewebes zusammen mit Sauerstoff unter Abgabe von

Energie zu ATP (Adenosintriphosphorséure) umgewandelt. ATP ist der

eigentliche kérpereigene Energietréger. Die Verwendung von Glukose zur

Erzeugung von ATP ist bevorzugt. Wenn die Erzeugung von ATP aus Glukose

jedoch (z. B. wegen eines Mangels an Insulin) gehemmt ist, findet stattdessen

eine verstérkte Fettséure-Oxidation statt. Der Sauerstoffverbrauch ist bei diesem

Prozess allerdings ein anderer.

Die Reaktion des Metabolismus des menschlichen Kérpers auf eine

Nahrungsaufnahme héngt, wie zuvor erwéhnt, von der Zusammensetzung der

Nahrung Charakteristisch ab. 80 reagiert beispielsweise das vaskulére System

des Kérpers in Abhéngigkeit davon, wie viel Energie der Kérper zur Verdauung

der aufgenommenen Speisen benétigt. Anhand der mittels der erfindungs—u

geméBen Messvorrichtung bestimmbaren PuIswellengeschwindigkeit sowie

auch anhand der Blutdruckamplitude und des Pulses Iésst sich die Reaktion des

Kérpers auf die Nahrungsaufnahme bestimmen. Hierzu ist zweckméBigerweise

die Auswertungseinheit der erfindungsgeméBen Messvorrichtung zur

Auswertung des zeitlichen Verlaufs der PuIswellengeschwindigkeit und zur

Ermittlung der Zusammensetzung von einem Benutzer der Messvorrichtung

aufgenommener Nahrung anhand des zeitlichen Verlaufs der Pulswellen-

geschwindigkeit ab dem Zeitpunkt der Nahrungsaufnahme eingerichtet. Die

PuIswellengeschwindigkeit, sowie auch die Blutdruckamplitude und der Puls

éndern sich, sobald die Nahrungsaufnahme beginnt. Die Maxima und die

jeweiligen Zeitpunkte der Maxima sind dabei beeinflusst durch die
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Nahrungszusammensetzung. Der Verlauf und die absolute H6he von

Pulswellengeschwindigkeit, Blutdruckamplitude und Puls kénnen herangezogen

werden, um mittels der Auswertungseinheit der erfindungsgeméBen

Messvorrichtung die Zusammensetzung der aufgenommenen Nahrung zu

bestimmen.

Der Metabolismus des menschlichen Kbrpers ist im Normalzustand, d.h. in

Ruhe und in der so genannten thermoneutralen Zone, im Wesentlichen durch

den Glukosehaushalt bestimmt. Daher kann die Glukosekonzentration in den

Zellen des Kérpergewebes in diesen Normalzustand als reine Funktion der

Wérmeproduktion und des Sauerstoffverbrauchs beschrieben werden. Es gilt:

[Glu] = f1(AT, v02) ,

wobei [Glu] fUr die Glukosekonzentration steht. Die Wérmeproduktion AT kann

mittels des Wérmesensors der erfindungsgeméBen Messvorrichtung z.B. aus

der Differenz zwischen der arteriellen Temperatur und der Temperatur, welche

die Hautoberfléiche bei perfekter thermischer Isolierung erreichen wiere,

bestimmt werden (AT = T<<.-TAnene)- fi (AT, V02) gibt die funktionale Abhéngigkeit

der Glukosekonzentration von der Wérmeproduktion und vom Sauerstoff—u

verbrauch an. Der Sauerstoffverbrauch ergibt sich, wie oben beschrieben, aus

dem Unterschied zwischen venbser und arterieller Sauerstoffséttigung und der

Durchblutung. Zur Bestimmung der Glukosekonzentration wéhrend bzw. direkt

nach der Nahrungsaufnahme muss jedoch ein Korrekturtherm berUcksichtigt

werden, der den Anteil des Fettstoffwechsels am Energiehaushalt wiedergibt. Es

gilt dann:

[Glu] = f1(AT, v02) + x * f2(AT,V02)

X ist ein Faktor, der nach der Nahrungsaufnahme negativ ist. Dabei hangt X von

der Zusammensetzung der aufgenommenen Nahrung ab. Insbesondere ist X

davon abhéingig, in welchem Verhéltnis Fett und Kohlenhydrate am

Metabolismus beteiligt sind. Der Faktor X Iésst sich, wie oben beschrieben,

anhand des zeitlichen Verlaufs der PuIswellengeschwindigkeit bestimmen. X ist

O,wenn reine Kohlenhydrate oder direkt Glukose aufgenommen werden. Der
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Betrag von X steigt an, je gréBer der Anteil von Fett an der aufgenommenen

Nahrung ist. Zur Bestimmung des Korrekturfaktors X aus dem zeitlichen Verlauf

der PuIswellengeschwindigkeit, der Blutdruckamplitude und/oder des Pulses

wird normalerweise eine Eichung der erfindungsgeméBen Messvorrichtung zur

5 Anpassung an den jeweiligen Benutzer der Vorrichtung erforderlich sein.

f2 (AT, V02) gibt fL'ir den Fettstoffwechsel die funktionale Abhéngigkeit der

Glukosekonzentration von der Wérmeproduktion und vom Sauerstoffverbrauch
an.

Die Auswertungseinheit der erfindungsgeméBen Messvorrichtung kann somit

10 zur Bestimmung der Iokalen Glukosekonzentration aus dem Iokalen

Sauerstoffverbrauch und der Iokalen Wérmeproduktion eingerichtet sein. Hierzu

muss die Messvorrichtung die geeigneten Messmodalitéten aufweisen. Die

Ermittlung des Sauerstoffverbrauchs, kann, wie oben erlé'lutert, durch die

Kombination der Oximetrie mit der bioelektrischen Impedanzmessung erfolgen.

15 Zur Ermittlung der Wérmeproduktion ist dann noch zusétzlich ein geeigneter

Wérmesensor erforderlich. Um schlieBlich die Glukosekonzentration nach dem

oben angegebenen funktionalen Zusammenhang berechnen zu kénnen, muss

noch der Korrekturfaktor X, beispielsweise aus dem zeitlichen Verlauf der

Pulswellengeschwindigkeit, ermittelt werden. Dies kann, wie ebenfalls oben

20 erléutert, durch kombinierte Messung von EKG-Signalen und plethys—u

mographischen Signalen erfolgen. Zur Bestimmung der Glukosekonzentration

sind also zweckméBigerweise in der erfindungsgeméBen Messvorrichtung ein

Pulsoximeter, eine EKG-Einheit, eine bioelektrische Impedanzmesseinheit

sowie ein Wé'lrmesensor kombiniert.

25 Die zuvor skizzierte Methode erlaubt zuné'lchst nur eine Bestimmung der

intrazelluléiren Glukosekonzentration. Mit der Blutglukosekonzentration besteht

vereinfacht der folgende Zusammenhang:

[Glu]zeiie = a + b * In (c: * [Glu]BiUt)

Die Konstanten a, b und c héngen von der individuellen Physiologie des

30 Benutzers der Messvorrichtung ab. Somit kann die Auswertungseinheit der

erfindungsgeméBen Messvorrichtung weiterhin eingerichtet sein zur
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Bestimmung des Blutglukosespiegels aus der lokalen Glukosekonzentration,

wobei von der Physiologie des Benutzers der Messvorrichtung abhangige

Parameter berUcksichtigt werden mUssen. Diese Parameter kénnen durch

entsprechende Eichung bestimmt werden, beispielsweise durch Vergleich mit in

herkc'jmmlicher weise invasiv bestimmten Blutglukosewerten.

Die erfindungsgemaBe Vorrichtung kann weiterhin eine DatenUbertragungs—u

schnittstelle umfassen zur Ubertragung der mittels der Auswertungseinheit

ermittelten Parameter an einen Personalcomputer (des Arztes), beispielsweise

Uber das Internet, oder an ein anderes Gerat. Hierbei kann es sich um eine

Ubliche drahtgebundene oder auoh um eine drahtlose Schnittstelle

(beispielsweise nach dem DECT-, GSM-, UMTS- oder BIuetooth-Standard)

handeln. Eine Datenilibertragung Uber Infrarotdatenkommunikation oder

Ultraschall ist ebenfalls denkbar.

Eine besonders sinnvolle Ausgestaltung der erfindungsgemaBen Messvor—

richtung ergibt sich, wenn diese eine Speichereinheit zur Speicherung der

mittels der Auswertungseinheit ermittelten Parameter aufweist. Mittels der

Speichereinheit kc'jnnen einerseits der Verlauf einer Erkrankung und

andererseits die Effekte einer entsprechenden Therapie verfolgt und

dokumentiert werden. Andererseits k6nnen die in der Speichereinheit

abgespeicherten Daten vom behandelnden Arzt ausgelesen und ausgewertet

werden, um eine detaillierte Zustandsdiagnostik durch den Arzt zu erméglichen.

Sinnvoll ist es weiterhin, wenn die erfindungsgemaBe Vorrichtung eine

Diagnoseeinheit zur Bewertung der mittels der Auswertungseinheit ermittelten

Parameter und zur Registrierung von Veranderungen der Parameter in

Abhangigkeit vom Messort und von der Messzeit aufweist. DemgemaB hat die

erfindungsgemaBe Vorrichtung einen modularen Aufbau. Die Auswertungs-

einheit ist lediglich dafl'Jr zustandig, die erfassten Signale auszuwerten, um

daraus die fflr die Diagnostik erforderlichen Parameter in der oben

beschriebenen Art und Weise zu bestimmen. Diese Parameter werden dann von

der Diagnoseeinheit weiter verarbeitet, um daraus RUckschIUsse berglich

etwaiger Erkrankungen zu ziehen. Die Diagnoseeinheit ist auch dafiJir zustandig,

insbesondere bei Verwendung der Messvorrichtung zur Selbstdiagnose durch
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einen Benutzer, das Vorliegen einer Erkrankung automatisch zu erkennen und

gegebenentalls ein entsprechendes Warnsignal fL'ir den Benutzer zu erzeugen.

Sinnvollerweise ist also die Diagnoseeinheit der erfindungsgemaBen Mess-u

vorrichtung zur Bestimmung des Status des Herz—Kreislauf—Systems aus den

mittels der Auswertungseinheit ermittelten Parametern eingerichtet. GemaB

einer besonders vorteilhaften Ausgestaltung der Ertindung ist die Diagnose—-

einheit auBerdem zur Berechnung eines globalen Fitnessindex auf der Basis

des Status des Herz—Kreislauf—Systems und den (mittels bioelektrisoher

Impedanzmessung erfassten) globalen Gewebeparametern eingerichtet. Somit

konnen die globalen Gewebeparameter genutzt werden, um den globalen

Fitnessindex zu erhalten, der besonders aufschlussreich Auskunft fiber den

momentanen Gesundheitszustand des Benutzers gibt. Zur Bestimmung des

globalen Fitnessindex konnen samtliche erfassten Messwerte des Benutzers

einbezogen werden. Gegebenenfalls wird eine Mittelung [iber einen

vorgebbaren Zeitraum durchgefiihrt. Neben den kardiovaskularen Messwerten

und den globalen Gewebeparametern (globaler Fettgehalt, globaler

Wassergehalt) konnen auch die Iokalen Gewebeparameter sowie die Iokalen

metabolischen Parameter (z. B. Iokaler Sauerstoffverbrauch) mit berUcksichtigt

werden. Das Ergebnis ist dann der globale Fitnessindex als einzelner Wert, der

fL'ir den Benutzer der Messvorrichtung besonders einfach interpretierbar ist.

Zumindest die optische Messeinheit der erfindungsgemaBen Messvorrichtung

arbeitet auf der Basis von optischen Messverfahren. Aus diesem Grund sollte

die Vorrichtung wenigstens eine Strahlungsquelle zur Bestrahlung des

untersuchten Korpergewebes mit elektromagnetischer Strahlung, und

wenigstens einen Strahlungssensor zur Bestimmung der von dem

Korpergewebe gestreuten und/oder transmittierten elektromagnetischen

Strahlung aufweisen. Als Strahlungsquelle kommen [ibliche Leuchtdioden oder

auch Laserdioden in Frage, die optische Strahlung, d.h. Licht im

entsprechenden Spektralbereich emittieren. Als besonders vorteilhaft hat es sich

erwiesen, wenn mit der erfindungsgeméBen Vorrichtung die Strahlungs-u

absorption im untersuchten Korpergewebe bei mindestens drei unterschied—u

lichen Lichtwellenlangen gemessen wird, um daraus die Sauerstoffkonzentration

des Blutes und die Durchblutung des Gewebes zu bestimmen.
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GeméB einer sinnvollen Ausgestaltung weist die optische Messeinheit der

erfindungsgeméBen Messvorrichtung wenigstens zwei Strahlungssensoren zur

Detektion der von dem Kérpergewebe gestreuten und/oder transmittierten

Strahlung auf, wobei die Strahlungssensoren in unterschiedlichem Abstand zur

Strahlungsquelle angeordnet sind. Dies erdffnet die Méglichkeit, Riickschliisse

auf die jeweils im Kérpergewebe von der Strahlung zuriickgelegte Strecke zu

ziehen. Auf dieser Basis kann die Sauerstoffkonzentration im Blut und im

Gewebe in unterschiedlich tiefen Gewebeschichten untersucht werden. Dabei

kann ausgenutzt werden, dass die Messsignale aus den tiefer liegenden

Gewebeschichten stérker vom arteriellen Blut beeinflusst sind, wéhrend in den

oberfléchennéheren Regionen die Strahlungsabsorption stéirker von dem Blut im

kapillaren GeféBsystem beeinflusst ist.

Vorteilhaft ist eine Ausgestaltung der erfindungsgeméBen Messvorrichtung, bei

welcher wenigstens zwei Strahlungsquellen vorgesehen sind, welche unter—

schiedliche Volumenbereiche des untersuchten Kérpergewebes bestrahlen.

Hierdurch Iésst sich eine differenzielle Messung der Lichtabsorption einfach

realisieren. Dies erméglicht es, Metabolismus-induzierte Anderungen der

Durchblutung des untersuchten Kérpergewebes mit sauerstoffreichem bzw.

sauerstoffarmem Blut zu untersuchen. Dabei wird ausgenutzt, dass sich in

Abhéngigkeit von der metabolischen Aktivitét des Gewebes der Iokale

Sauerstoffverbrauch veréndert. Die Bestimmung des verénderlichen Sauerstoff—u

verbrauchs erlaubt wiederum Riickschliisse auf den Iokalen Energieverbrauch,

der mit dem Sauerstoffverbrauch direkt korreliert ist. Besonders interessant ist,

dass dies wiederum Riickschliisse auf den Glukosespiegel zulésst. Somit

erlaubt die erfindungsgeméBe Messvorrichtung vorteilhafterweise auch eine

nicht-invasive Bestimmung des Blutglukosespiegels.

Die zwei Strahlungsquellen der optischen Messeinheit der erfindungsgeméBen

Messvorrichtung sollten so ausgelegt sein, dass die von diesen jeweils

bestrahlten Volumenbereiche hinsichtlich der Durchblutung mit sauerstoffarmem

bzw. sauerstoffreichem Blut unterschiedlich betroffen sind. Dies kann z.B.

dadurch erreicht werden, dass die wenigstens zwei Strahlungsquellen

unterschiedliche réiumliche Abstrahlcharakteristiken haben. So kénnen als

Strahlungsquellen z. B. eine Leuchtdiode und ein Laser verwendet werden, die
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ahnliche Wellenlangen (z.B. 630nm und 650nm) haben. Die beiden

Strahlungsquellen unterscheiden sich aber durch den Offnungswinkel der

Abstrahlung. Wéhrend z.B. die Leuchtdiode unter einem groBen éffnungs—u

winkel in das untersuchte Kérpergewebe einstrahlt, tritt das Licht der Laserdiode

unter einem sehr kleinen Offnungswinkel in das Kérpergewebe ein. Dies hat zur

Folge, dass mit den beiden Strahlungsquellen unterschiedliche Volumen—u

bereiche des Kérpergewebes erfasst werden. Aufgrund des groBen

(")ffnungswinkels wird von der Leuchtdiode ein gréBerer Volumenbereich der

nicht—durchbluteten Epidermis erfasst als von dem Laser. Die undurchblutete

Epidermis ist von einer Anderung der Hamoglobinkonzentration praktisch nicht

betroffen. Dementsprechend ist die Intensitat der von dem Kdrpergewebe

gestreuten und/oder transmittierten Strahlung der Leuchtdiode weniger stark

von einer Anderung der Hamoglobinkonzentration abhangig als die Intensitat

der Strahlung des Lasers. Voraussetzung ist, dass die Wellenlénge der von den

beiden Strahlungsquellen jeweils emittierten Strahlung so gewahlt wird, dass die

Strahlung unterschiedlich stark durch Oxihamoglobin bzw. Desoxihémoglobin

absorbiert wird. Die Wellenlange sollte daher zwischen 600 und 700 nm,

vorzugsweise zwischen 630 und 650 nm liegen.

Die Auswertungseinheit der erfindungsgemaBen Messvorrichtung kann mit

Vorteil zur Bestimmung des wenigstens einen Iokalen metabolischen

Parameters aus der von dem Kérpergewebe gestreuten und/oder transmittierten

Strahlung der beiden Strahlungsquellen ausgebildet sein. Wenn in dem

untersuchten Kdrpergewebe Sauerstoff verbraucht wird, wird Oxihamoglobin in

Desoxihamoglobin umgewandelt. Durch einen Vergleich der aus den unter—

schiedlichen Volumenbereichen des Kérpergewebes stammenden Strahlung der

beiden Strahlungsquellen kann die Anderung des Konzentrationsverhaltnisses

von Oxihamoglobin und Desoxihamoglobin festgestellt werden. Hieraus ergibt

sich wiederum der Iokale Sauerstoffverbrauch und daraus letztlich der

Blutglukosespiegel. Somit ist die Auswertungseinheit der erfindungsgemaBen

Messvorrichtung sinnvollerweise eingerichtet zur Bestimmung des Iokalen

Sauerstoffverbrauchs und/oder des Blutglukosespiegels anhand der Intensitaten

der von dem Kérpergewebe gestreuten und/oder transmittierten Strahlung der

beiden Strahlungsquellen.
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GemaB einer besonders vorteilhaften Ausgestaltung sind samtliche

Komponenten der erfindungsgemaBen Messvorrichtung in einem gemeinsamen

Gehause angeordnet. Dabei weist die Vorrichtung an einem Ende des

Gehauses einen Messkopf mit den benétigten Messsensoren auf. Auf diese

Weise ist die Messvorrichtung handfiihrbar und kann, entweder vom Benutzer

selbst oder vom behandelnden Arzt, genutzt werden, um den gesamten Kdrper

systematisch auf krankhafte Veranderungen hin zu untersuchen. In das

Gehause sollte eine Anzeigeeinheit integriert sein, mittels welcher die Iokale

Sauerstoffkonzentration des Blutes und/oder die gemaB der Erfindung

ermittelten Iokalen metabolischen Parameter fl'Jr den Arzt oder den Benutzer

anzeigbar sind.

Der Messkopf der erfindungsgemaBen Messvorrichtung umfasst sinnvollerweise

wenigstens eine optische Strahlungsquelle und wenigstens zwei Sensoren, die

in unterschiedlichem Abstand zur Strahlungsquelle an dem Messkopf

angeordnet sind. Mittels der Strahlungsquelle wird Licht bei verschiedenen

Lichtwellenlangen erzeugt. Mittels der Sensoren wird die vom untersuchten

Kérpergewebe zurl'ickgestreute Strahlung gemessen, um aus der Strahlungs—u

absorption auf die Sauerstoffkonzentration zuriickzuschlieBen. Die in unter—-

schiedlichem Abstand zur Strahlungsquelle angeordneten Sensoren erlauben

es, — wie oben erlautert — die Strahlungsabsorption in unterschiedlich tiefen

Gewebeschichten zu untersuchen. Dies erméglicht es, die Sauerstoff—u

konzentration im Gewebe von der arteriellen Sauerstoffkonzentration zu

unterscheiden.

Weiterhin kann der Messkopf der erfindungsgemaBen Messvorrichtung

Elektroden zur bioelektrischen Impedanzmessung und zur EKG-Messung

umfassen. FUreine Zweipunktmessung kann eine weitere EKG-Elektrode in das

Gehause der Messvorrichtung integriert sein. Diese weitere EKG-Elektrode

kann gleichzeitig zur bioelektrischen Impedanzmessung, namlich zur Messung

von globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler

Wassergehalt, genutzt werden. Die Anordnung der Elektroden ist zweck—u

maBigerweise so gewahlt, dass eine bioelektrische Impedanzmessung von

einem Arm des Benutzers zum anderen Arm méglich ist. AuBerdem kann in den

Messkopf wenigstens ein Wérmesensor zur Bestimmung der fiber die Haut-
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Oberflache abgegebenen Wérme integriert sein. Besonders praktisch ist es,

wenn bei der erfindungsgeméBen Messvorrichtung die fflr die verschiedenen

Messverfahren (Oximetrie, bioelektrische Impedanzmessung, Wérmemessung,

EKG, Messung des Hautkolorits) benétigten Messsensoren in einem einzigen

Messkopf zusammengefasst sind. Durch diese Ausgestaltung des Messkopfes

ist sichergestellt, dass sémtliche Messwerte gleichzeitig an dem jeweils

interessierenden Messort erfasst werden.

Die erfindungsgemaBe Messvorrichtung kann miniaturisiert ausgebildet sein und

kann in einen am K6rper eines Benutzers getragenen Gegenstand, wie

beispielsweise eine Armbanduhr, ein Brillengestell oder auch ein KIeidungs-u

stUck, integriert sein. Es ist dann eine kontinuierliche Uberwachung des

Gesundheitszustands méglich.

Die Erfindung betrifft weiterhin ein Verfahren zur Erfassung und Auswertung von

physiologischen Parametern, wobei

— mittels einer optischen Messeinheit oximetrische und/oder

plethysmographische Messsignale von Kérpergewebe erfasst

werden,

- und mittels einer Auswertungseinheit die oximetrischen und

plethysmographischen Messsignale verarbeitet werden, und zwar

zur Bestimmung des Pulses und/oder der Iokalen Sauerstoff—u

konzentration.

Die der Erfindung zugrunde liegende Aufgabe wird bei einem solchen Verfahren

dadurch gelést, dass mittels der Auswertungseinheit wenigstens ein Iokaler

metabolischer Parameter, insbesondere der Iokale Sauerstoffverbrauch, aus

den oximetrischen Signalen bestimmt wird.

Sinnvollerweise werden zusatzlich Iokale Gewebeparameter, wie

Fettgehalt, Wassergehalt und/oder Durchblutung, erfasst, wobei der wenigstens

eine Iokale metabolische Parameter aus den oximetrischen Signalen und den

Iokalen Gewebeparametern bestimmt wird. Die Iokalen Gewebeparameter

kénnen mittels bioelektrischer Impedanzmessung, optisch oder mittels

Wérmemessung erfasst werden. Sinnvoll ist es, zusatzlich die Erfassung eines
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EKG-Signals durchzqu'Jhren. Mittels der Auswertungseinheit kann ein

kardiovaskularer Parameter aus den plethysmographischen Messsignalen und

dem EKG-Signal bestimmt werden. Besonders sinnvoll ist es, wie oben

ausgefflhrt, wenn zusétzlich globale Gewebeparameter, wie Fettgehalt und/oder

Wassergehalt, erfasst werden. Es kann dann basierend auf dem mittels der

Auswertungseinheit gewonnenen kardiovaskularen Parameter und den globalen

Gewebeparametern ein globaler Fitnessindex berechnet werden. Bei einer

besonders vorteilhaften Variante des erfindungsgemaBen Verfahrens werden

mittels der optischen Messeinheit unterschiedliche Volumenbereiche des

untersuchten Kérpergewebes bestrahlt, wobei — wie oben beschrieben — der

wenigstens eine Iokale metabolische Parameter aus der von dem

Kérpergewebe in den unterschiedlichen Volumenbereichen gestreuten und/oder

transmittierten Strahlung bestimmt wird. Hierzu kann die optische Messeinheit

wenigstens zwei Strahlungsquellen mit unterschiedlichen raumlichen

Abstrahlcharakteristiken umfassen, wobei der Iokale Sauerstoffverbrauch

und/oder der Blutglukosespiegel anhand der Intensitéten der von dem

Kbrpergewebe gestreuten und/oder transmittierten Strahlung der beiden

Strahlungsquellen bestimmt werden. die Iokalen Gewebeparameter mittels

ortsaufgelfjster Wérmemessung erfasst werden.

AuBerdem kann bei dem erfindungsgemaBen Verfahren die Iokale zellulare

Glukosekonzentration aus dem Iokalen Sauerstoffverbrauch und der Iokalen

Wérmeproduktion bestimmt werden. Die Bestimmung der Iokalen

Glukosekonzentration sollte — wie oben erlautert — unter Einbeziehung von

Daten betreffend die Zusammensetzung von einem Benutzer der

Messvorrichtung aufgenommener Nahrung erfolgen. Zur Bestimmung des

Blutglukosespiegel aus der Iokalen Glukosekonzentration ist es zweokmaBig,

von der Physiologie des Benutzers der Messvorrichtung abhangige Parameter

zu berUcksichtigen.

Austhrungsbeispiele der Erfindung werden im Folgenden unter Bezugnahme

auf die Zeichnungen naher erlautert. Es zeigen:
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Figur 1 schematische Ansicht der erfindungs—u

geméBen Messvorrichtung mit vergréBer—u

ter Darstellung des Messkopfes;

Figur2 Darstellung der erfindungsgeméBen Vor-

richtung anhand eines Blockdiagramms;

Figur 3 BIockdiagramm-Darstellung der Oximetrie-

einheit der erfindungsgeméBen Mess-u

vorrichtung;

Figur 4 BIockdiagramm—Darstellung der Wérme-
messeinheit;

Figur 5 BIockdiagramm—Darstellung der Impedanz—u

messeinheit der Messvorrichtung;

Figur 6 BIockdiagramm—Darstellung der EKG-Ein—u

heit der Messvorrichtung;

Figur? Darstellung der Signalauswertung mittels

der erfindungsgeméBen Messvorrichtung;

Figur8 schematische Darstellung einer alterna—u

tiven Anordnung von Strahlungsquellen,

Strahlungssensoren und Elektroden zur

bioelektrischen Impedanzmessung bei der

erfindungsgeméBen Messvorrichtung;

Figur 9 Illustration einer Realisierungsméglichkeit

einer erfindungsgeméBen Messvorrichtung

mit zwei Strahlungsquellen.

In der Figur1 ist die erfindungsgeméBe Messvorrichtung insgesamt mit der

Bezugsziffer 1 bezeichnet. Sémtliche Komponenten der Vorrichtung sind in

einem gemeinsamen Gehé'luse 2 untergebracht, so dass das Gerét per Hand an

beliebigen Messorten am Kérper eines Benutzers zum Einsatz gebracht werden

kann. Am vorderen Ende des Gehéuses 2 ist ein Messkopf 3 angeordnet, in den

die verschiedenen Messsensoren der Vorrichtung 1 integriert sind. Diese

werden bei der Verwendung der Messvorrichtung 1 auf die Hautoberfléche des
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Benutzers am Messort aufgesetzt. Der Messkopf umfasst eine zentral

angeordnete Leuchtdiode 4, die dazu in der Lage ist, Licht bei verschiedenen

Wellenléingen zu emittieren. Hierzu k6nnen beispielsweise verschiedene

lichtemittierende Halbleiterelemente in einem gemeinsamen Gehéuse der

Leuchtdiode 4 untergebracht sein. Ebenso denkbar ist die Verwendung von

Lichtwellenleitern, um das Licht von verschiedenen Lichtquellen an die

Unterseite des Messkopfes 3 zu fL'Jhren. Des Weiteren umfasst der Messkopf 3

insgesamt sechs Photosensoren 5, die in unterschiedlichem Abstand zu der

Lichtquelle 4 angeordnet sind. Zwei der Photosensoren 5 sind direkt neben der

Lichtquelle 4 angeordnet. Zwei weitere Sensoren 5 befinden sich in einem

mittleren Abstand von der Lichtquelle 4, wéhrend die zwei verbleibenden

Sensoren 5 in maximalem Abstand zur Lichtquelle4 angeordnet sind. Die

unmittelbar neben der Lichtquelle 4 angeordneten Sensoren 5 empfangen

hauptséchlich das an den oberen Hautschichten des Benutzers gestreute Licht.

Demgegenflber sind die weiter von der Lichtquelle 4 entfernten Sensoren 5

geeignet, die Lichtabsorption in tieferen Gewebeschichten zu messen. Weiterhin

ist unmittelbar neben der Lichtque||e4 ein Wérmesensor 6 vorgesehen.

Dadurch ist gewéhrleistet, dass die Bestimmung der Durchblutung anhand der

Wéirmemessung am selben Messort erfolgt wie die optische Messung. AuBen

am Messkopf 3 sind vier Elektroden 7 zur Messung der Iokalen bioelektrischen

Impedanz vorgesehen. Die Elektroden sind jeweils zweigeteilt und bestehen aus

zwei voneinander elektrisch isolierten, separaten Kontaktfléchen. Dabei dient

jeweils eine der beiden Kontaktfléchen zur Aufprégung eines elektrischen

Stromes am Messort, wéhrend die andere Kontaktfléche zur Spannungs—

messung genutzt wird. Auf diese Weise wird sichergestellt, dass die

Messergebnisse nicht von den Kontaktwidersténden der Messelektroden

beeinflusst sind. Die vier Elektroden 7 kbnnen bei der bioelektrischen

Impedanzmessung in verschiedenen Kombinationen genutzt werden, um

dadurch die Zuverléssigkeit des Messergebnisses zu optimieren. Zumindest

eine der Elektroden 7wird auBerdem als EKG—Elektrode einer EKG—Einheit der

Messvorrichtung 1 verwendet. In das Gehéuse 2 der Messvorrichtung 1 ist ein

LCD-Display 8 als Anzeigeeinheit integriert. Das LCD-Display 8 dient zur

Anzeige der Iokalen Sauerstoffkonzentration des Blutes. Dabei werden separat

die arterielle (Sa02), die kapillare (StO2) und die venése (SVOZ) Sauerstoff—

Séttigung angezeigt. Angezeigt wird weiterhin die ermittelte Herzfrequenz (HR),
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der Iokal bestimmte Fettgehalt des Gewebes (BF). SchlieBlich wird noch ein

Blutglukosewert (BG) angezeigt. AuBerdem ist am Gehéuse 2 ein Ein-

/Ausschalter 9 angeordnet, der in Ublicher Weise zur Aktivierung bzw. zur

Deaktivierung des Gerétes dient. Die Betétigungsfléche des Ein—/Ausschalters 9

bildet auBerdem die Kontaktfléche einer weiteren EKG—Elektrode, sodass eine

einfache Zweipunktableitung des EKG—Signals des Benutzers der Vorrichtung

erfolgen kann. Uber die Kontaktfléche ist auBerdem eine Arm—zu—Arm—Messung

von globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler

Wassergehalt, durch bioelektrische Impedanzmessung mc'jglich.

Die Figur2 zeigt schematisch den Aufbau der erfindungsgeméBen

Messvorrichtung als Blockdiagramm. Die Vorrichtung 1 umfasst eine optische

Messeinheit 100 zur optischen Messung der Sauerstoffkonzentration im

BlutgeféBsystem des Kérpergewebes am jeweiligen Messort. Die mittels der

optischen Messeinheit 100 erfassten oximetrischen und plethysmographische

Signale werden einer Analyseeinheit 110 zugefflhrt. Eine weitere wesentliche

Komponente der Vorrichtung 1 ist eine Wérmemesseinheit 120 zur Bestimmung

der Iokalen Wérmeproduktion. Bei der Wérmemesseinheit 120 handelt es siCh

um einen speziellen Wérmesensor, welcher diejeweils untersuchte Kérperstelle

isoliert. Diese Stelle kann somit nur noch Wérme durch den Blutstrom

aufnehmen oder abgeben. Daher ist es méglich, durch die zeitaufgelbste

Messung der Temperatur die Durchblutung und die Wérmeproduktion zu

bestimmen. Bei einer starken Durchblutung erreicht die untersuchte Kérperstelle

in sehr kurzer Zeit ihre maximale Temperatur. Bei geringer Durchblutung dauert

dies Iénger. Zusétzlich kann Uber die Extrapolation der gemessenen Temperatur

auf die arterielle Temperatur geschlossen werden, da die Temperatur am Ort

der Messung nur durch die arterielle Temperatur und duroh die Iokale

' Wérmeproduktion bestimmt wird. Auch die mittels der W'eirmemesseinheit 120

erfassten Messsignale werden der Analyseeinheit 110 zur Weiterverarbeitung

zugefflhrt. AuBerdem umfasst die Messvorrichtung 1 eine Impedanz—

messeinheit 130, die zur Erfassung von Iokalen Gewebeparametern mittels

bioelektrischer Impedanzmessung dient. Die Messsignale der Impedanz-u

messeinheit 130 werden ebenfalls mittels der Analyseeinheit 110 verarbeitet.

SchlieBlich ist geméB der Erfindung noch eine EKG—Einheit 132 zur Erfassung

eines EKG-Signals vorgesehen. Auch die EKG-Einheit 132 ist zur Verarbeitung
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der EKG—Signale mit der Analyseeinheit 110 verbunden. Der optischen

Messeinheit 100 sind die Lichtquelle 4 sowie die Lichtsensoren 5 des in der

Figur1 dargestellten Messkopfes 3 zugeordnet. Die Wérmemesseinheit 120 ist

mit dem Wérmesensor 6 verbunden. Die Impedanzmesseinheit 130 erfasst

Messsignale fiber die Elektroden 7 des Messkopfes 3. Die Analyseeinheit 110

fCihrt eine Vorverarbeitung samtlicher Messsignale durch. Hierzu durchlaufen die

Signale ein Bandpass—Filter, um Stérungen im Bereich der Netzfrequenz von 50

bzw. 60 Hz herauszufiltern. Des Weiteren werden die Signale einer

Rauschunterdriickung unterzogen. Nach Passieren der Analyseeinheit 110

gelangen die aufbereiteten Signale der optischen Messeinheit 100, der Wérme—u

messeinheit 120, der Impedanz—Messeinheit 130 und der EKG—Einheit 132 in

eine Auswertungseinheit 140. Die Auswertungseinheit 140 ist dafiir zustandig,

aus den Messsignalen die fiir die Diagnose wesentlichen Parameter zu

berechnen. Aus den zeitabhangig aufgenommenen Messsignalen der

Impedanzmesseinheit 130 wird zunachst die Zusammensetzung des

untersuchten Kérpergewebes (Wassergehalt, Fettgehalt usw.) berechnet. Aus

den Signalen der optischen Messeinheit 100 wird die arterielle Sauerstoff—u

sattigung und — unter Zugrundelegung der zuvor auf der Basis der Impedanz-u

messung ermittelten Gewebeparameter — die kapillare Sauerstoffsattigung

berechnet. Weiterhin werden aus den Messsignalen der Wérmemesseinheit 120

und aus den plethysmographischen Daten, die aus der zeitabhangigen

Impedanzmessung ableitbar sind, die Durchblutung und die arterielle

Temperatur bestimmt. Aus den Signalen der EKG-Einheit 132 und denjenigen

der optischen Messeinheit 100 wird die Pulswellengeschwindigkeit bestimmt.

SchlieBlich werden mittels der Auswertungseinheit 140 aus den Ergebnissen

samtlicher zuvor durchgefiihrter Berechnungen die venése Sauerstoffsattigung,

und daraus weitere metabolische Parameter, insbesondere der Iokale

Sauerstoffverbrauch und die Glukosekonzentration am Messort berechnet. Die

Berechnungsergebnisse werden mittels einer Diagnoseeinheit 150 interpretiert.

Die Diagnoseeinheit 150 dient zur Bewertung der mittels der Auswertungs-u

einheit 140 berechneten Iokalen metabolischen Parameter. Die Auswertungs—u

einheit 140 und die Diagnoseeinheit 150 sind zur Anzeige der Messresultate mit

einer Grafikeinheit 160 verbunden, die ihrerseits die Anzeigeeinheit 8 der

Messvorrichtung 1 ansteuert. Die gewonnenen Daten sind in einer

Speichereinheit 170 speicherbar, und zwar unter gleichzeitiger Speicherung des

1139



1140

10

15

20

25

30

WO 2007/017266 PCT/EP2006/007877

23

Datums und der Uhrzeit der jeweiligen Messung. AuBerdem ist eine

Schnittstelleneinheit 180 vorgesehen, die zur Verbindung der Messvorrichtung 1

mit einem Computer oder einem anderen Kommunikationsgerat dient. Uber die

Schnittstelleneinheit 180 konnen samtliche Daten und Parameter, insbesondere

auch die in der Speichereinheit 170 gespeicherten Daten und Parameter, an

einen nicht naher dargestellten PC eines behandelnden Arztes iibertragen

werden. Dort konnen die Daten detaillierter analysiert werden. Insbesondere

kénnen [Jber einen Iangeren Zeitraum mit der Vorrichtung ‘l aufgenommene

Daten und Parameter auf Veranderungen hin untersucht werden, um daraus

Schlussfolgerungen hinsichtlich der Entwicklung einer bestehenden Erkrankung

ableiten zu konnen. AuBerdem besteht die Moglichkeit, die erfindungsgemaBe

Messvorrichtung‘l als bloBe Messdatenerfassungs- und -sendeeinheit zu

benutzen, wobei die aufgenommenen Signale direkt an den PC des Arztes

Ubertragen werden. Mittels des PCs konnen die entsprechenden Auswertungen

und Berechnungen dann gegebenenfalls schneller und komfortabler durch—u

gefiihrt werden.

Die Figur3 illustriert den Aufbau der optisohen Messeinheit 100 der

erfindungsgemaBen Vorrichtung 1. Die optische Messeinheit 100 umfasst einen

Mikrokontroller 190. Bestandteil des Mikrokontrollers 190 ist ein Timing—

Generator 200. Dieser erzeugt Steuerungssignale, die einer Modulations-u

einheit 210 zugefiihrt werden. Dadurch wird die zeitliohe Modulation der

Liohtemission der Leuchtdiode 4 gesteuert. Die Leuchtdiode 4 ist fiber eine

Regelungseinheit 220 mit der Modulationseinheit 210 verbunden. Die Intensitat

des von der Leuchtdiode 4 emittierten Lichtes ist auBerdem fiber eine

Leistungssteuerungseinheit 230 anpassbar. Die Leuchtdiode 4 ist dazu in der

Lage, Licht bei zumindest drei verschiedenen Wellenlangen zu emittieren.

Hierzu sind verschiedene Licht emittierende Halbleiterbauelemente in einem

einzigen Gehause der Leuchtdiode 4 vereinigt. Mittels des Timing-

Generators 200 wird die zeitliche Abfolge der Lichtemission bei den

verschiedenen Lichtwellenlangen gesteuert. Die in den Messkopf 3 der

Vorrichtung 1 integrierten Photosensoren 5 sind ebenso wie die Leuchtdiode 4

mit dem in der FigurS schematisch angedeuteten Korpergewebe 240 des

Benutzers in Kontakt. In dem Korpergewebe 240 wird das Licht der Leucht—u

diode 4 gestreut und entspreohend der Sauerstoffkonzentration des Blutes, das
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das Gewebe 240 durchstromt, absorbiert. Das gestreute Licht wird von den

Photosensoren 5 registriert. Der Photostrom jedes Photosensors 5 wird mittels

eines Konverters 250 in eine Spannung umgewandelt, mittels eines

Verstarkers 260 verstarkt und mittels eines Analog/DigitaI-Wandlers 270 in

digitale Messsignale umgewandelt. Die Digitalsignale werden sodann einem

Demodulator 280 zugefiihrt, der Bestandteil des Mikrokontrollers 190 ist. Der

Demodulator 280 separiert die aufgenommenen Messsignale nach den

entsprechenden Lichtwellenlangen und nach den unterschiedlichen

Entfernungen zwischen den Photosensoren 5 und der Leuchtdiode 4.

SchlieBlich werden die Signale an die Analyseeinheit 110 weitergegeben.

Anhand der Figur 4 wird der Aufbau der Wétrmemesseinheit 120 der erfindungs-u

gemaBen Messvorrichtung erlautert. Der Wérmesensor 6, der mit dem

Korpergewebe 240 in Berijhrung ist, weist mehrere nicht naher dargestellte

Temperaturmesselemente sowie ein warmeleitendes Element auf. Sobald der

Sensor 6 mit dem Gewebe 240 in Kontakt kommt, beginnt ein Wérmeaustausch.

Mittels der Temperaturmesselemente wird die Temperatur an verschiedenen

Stellen an dem warmeleitenden Element des Sensors 6 gemessen. Hieraus

kann die in dem Gewebe 240 lokal produzierte Wérme (orts-, zeit— und

tiefenaufgelost) bestimmt werden. Die mittels der Temperaturmesselemente

erfassten Signale durchlaufen einen Impedanzwandler 290 sowie einen

Verstarker 292 und werden mittels eines Analog/Digital—Wandlers 300

digitalisiert. Die digitalen Messsignale werden sodann der Analyseeinheit 110

zur weiteren Verarbeitung zugefiihrt. Ein geeigneter Wérmesensor 6 ist

beispielsweise in der Veroffentlichung von Ok Kyung Cho et al. (Ok Kyung Cho,

Yoon Ok Kim, Hiroshi Mitsumaki, Katsuhiko Kuwa, "Noninvasive Measurement

of Glucose by Metabolie Heat Conformation Method", Clinical Chemistry 50,

2004, Nr. 10, S. 1894 bis 1898) beschrieben.

In der Figur 5 ist der Aufbau der lmpedanzmesseinheit 130 der erfindungs—u

gemaBen Messvorrichtung 1dargestellt. Die lmpedanzmesseinheit 130 umfasst

mehrere Elektroden 7. Uber Kontaktflachen T wird dem untersuchten Korper—u

gewebe 240 ein Wechselstrom aufgeprégt, der mittels einer Stromquelle 310

erzeugt wird. Die Stromquelle 310 wird von einem Sinusgenerator 320

angesteuert. Die Frequenz des Wechselstroms variiert zwischen 20 kHz und
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100 kHz. Uber Kontaktflachen 7" wird eine Spannung als Messsignal am

Kérpergewebe 240 abgegriffen. Aus dem Verhaltnis der gemessenen Spannung

zu dem aufgepragten Strom kann auf die Iokale Impedanz des Kérper—u

gewebes 240 zurUckgeschlossen werden. Hierzu wird die Spannung mittels

eines Verstarkers 330 verstarkt und mittels eines Filters 340 gefiltert, um

Stérsignale zu eliminieren. Wiederum erfolgt eine Digitalisierung mittels eines

Analog/DigitaI—Wandlers 350. Die digitalisierten Messwerte werden Wiederum

der Analyseeinheit 110 zur weiteren Verarbeitung zugerhrt.

Anhand der Figur6 wird der Aufbau der EKG-Einheit 132 der erfindungs—

gemaBen Messvorrichtung veranschaulicht. Die EKG-Einheit 132 erfasst ein

EKG-Signal [iber EKG-Elektroden T bzw. 7". Es sind dies die Elektroden der

Impedanzmesseinheit 130. Die Elektroden 7' und 7" haben also bei dem

dargestellten Ausfijhrungsbeispiel eine Doppelfunktion. FUr eine brauchbare

Zweipunktableitung des EKG—Signals ist eine weitere EKG-Elektrode 9

erforderlich, die in ausreichender raumlicher Entfernung von den Elektroden T

und 7" mit dem Kérper des Benutzers in Kontakt kommt. Die EKG—Elektrode 9

bildet bei dem Ausfiihrungsbeispiel gleichzeitig die Bedienflache des Ein—/Aus—

schalters der Messvorrichtung 1. Somit sind samtliche Elektroden in die

Messvorrichtung 1 integriert. Separate, z.B. fiber Kabel angeschlossene

Elektroden sind (fiir eine einfache Zweipunktableitung des EKG—Signals) nicht

zwingend erforderlich. Statt der Bedienflache des Schalters der Mess—-

vorrichtung 1 kann ebenso gut eine zusatzliche Elektrode am Gehause 2 der

Messvorrichtung 1 angeordnet werden. Das abgeleitete EKG—Signal wird mittels

Verstarker 360 und Filter 370 aufbereitet. Nach Passieren eines weiteren

Analog/DigitaI-Wandlers 380 wird das Signal an die Analyseeinheit 110

weitergegeben.

Der Figur7 ist die Vorgehensweise bei der Ermittlung der physiologischen

Parameter gemaB der Erfindung zu entnehmen. Von der optischen Mess-u

einheit 100 werden mittels Pulsoximetrie ein arterieller Sauerstoffsattigungs—

wert 390, mittels Photoplethysmographie ein Volumenpulssignal 400, und

mittels Reflexions—/Absorptionsmessung ein Hautkoloritwert 410 geliefert.

AuBerdem liefert die optische Messeinheit 100 einen Differenzwert 420

zwischen systolischem und diastolischem Volumenpuls. Mittels der
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Wérmemesseinheit 120 wird die Durchblutung 430 ermittelt. Gleichzeitig kann

die Durchblutung 430 auch mittels der optischen Messeinheit 100 gewonnen

werden. Die Signale der Impedanzmesseinheit 130 ergeben die Iokalen

Gewebeparameter 440 und ebenfalls den Volumenpuls 400. Die EKG—Ein-

heit 132 liefert Daten 460 fiber etwaige Arrhythmien und Uber die Reizleitung am

Herzmuskel. AuBerdem ist das eigentliche EKG-Signal 470 mit den Zeitpunkten

der Herzaktivitéten verfiigbar. Auf der Basis der Gewebeparameter 440 und der

arteriellen Sauerstoffséttigung 390 wird die kapillare, d.h. die arteriovenése

Sauerstoffséttigung 480 ermittelt. Daraus wird dann wiederum unter

Einbeziehung der Gewebeparameter 440 die venbse Sauerstoffséttigung 490

bestimmt. Aus den Herzschlagzeitpunkten 470 und dem zeitlichen Verlauf der

Volumenpulssignale 400 Iésst sich die Pulswellengeschwindigkeit 500 ermitteln.

Aus diesen Daten kann — wie oben im Einzelnen erléutert — die intrazellulére

Glukosekonzentration des Benutzers bestimmt werden. In die Berechnung der

Glukosekonzentration wird der Iokale Sauerstoffverbrauch 510 einbezogen, der

sich aus der Durchblutung 430, der arteriellen Sauerstoffséttigung 390 und der

venc'jsen Sauerstoffséttigung 490 ergibt. Einbezogen wird auBerdem die mittels

der Wérmemesseinheit 120 ermittelte Iokale Wérmeproduktion. Zusétzlich kann

ein kardiovaskulérer Index aus den Arrhythmien 460, der Pulswellen—

geschwindigkeit 500 und der Differenz zwischen systolischem und diastolischem

Volumenpuls 420 ermittelt werden. Hierbei kénnen weiterhin der Koloritwert 410

und der Kérperfettgehalt 440 einbezogen werden.

In der Figur8 ist eine alternative Sensoranordnung der erfindungsgeméBen

Messvorrichtung dargestellt. Ahnlich der Darstellung in der Figur1 zeigt die

Figur 8 eine Ansicht der mit der Haut des Benutzers der Vorrichtung in Kontakt

zu bringenden Oberfléche des Messkopfes. Die Darstellung in der Figur8 ist

stark vergrbBert. Die von den Sensorelementen beanspruchte Fléche kann nur

etwa 0,5 bis 2 cm2 betragen.

Bei dem in der Figur 8 dargestellten Ausfiihrungsbeispiel sind zwei Strahlungs—

quellen 4 und 4' vorgesehen, welche unterschiedliche Volumenbereiche des

untersuchten Kérpergewebes bestrahlen. Hierzu haben die zwei Strahlungs—u

quellen 4 und 41 unterschiedliche réiumliche Abstrahlcharakteristiken, némlich

unterschiedliche Abstrahlwinkel. Bei der Strahlungsquelle 4 handelt es sich um
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eine Leuchtdiode, wéhrend es sich bei der Strahlungsquelle 41um einen Laser,

beispielsweise einen so genannten VCSEL-Laser (engl. "vertical cavity surface

emitting laser") handelt. Sowohl die Leuchtdiode4 als auch der Laser 41

enflflkwen UchtnfitsehréhanherVVeHeménge (1 8.630 nn1und 650 nn0,aber

mit unterschiedlichen Offnungswinkeln (z. B. 25° und 55°). Mit der in der Figur 8

dargestellten Anordnung ist — wie oben beschrieben — eine differenzielle

Messung von Metabolismus—induzierten Anderungen des Sauerstoffgehalts im

Blut méglich. Hierzu muss die Wellenlénge der von den beiden Strahlungs—u

quellen4 und 4' jeweils emittierten Strahlung in einem Bereich liegen, in

welchem das Licht von Oxihémoglobin und Desoxihémoglobin unterschiedlich

stark absorbiert wird. FUr eine Absolutmessung des Sauerstoffgehalts des

Blutes (Sauerstoffséttigung) ml'Jssen weitere Strahlungsquellen (in der Figur8

nicht dargestellt) vorhanden sein, deren Lichtwellenlénge in einem SpektraI-I

bereich liegt, in welchem die Lichtabsorption von Oxihémoglobin und

Desoxihémoglobin im Wesentlichen gleich ist (so genannter isobektischer

Punkt). Das von der Leuchtdiode bzw. von dem Laser emittierte Licht kann

mittels entsprechender Lichtleitfasern an die entsprechende Stelle am Messkopf

gefflhrt werden. In diesem Fall sind mit den Bezugsziffern 4 und 4' in der Figur 8

die entsprechenden Faserenden dargestellt. Es ist méglich, die Leuchtdiode und

den Laser so an die entsprechenden Fasern anzukoppeln, dass sie mit dem

gewUnschten unterschiedlichen Offnungswinkel in das zu untersuchende

Kbrpergewebe einstrahlen. Dementsprechend werden mit beiden Strahlungs—u

quellen unterschiedliche Volumina des K6rpergewebes untersucht. Aufgrund

des gréBeren Offnungswinkels ist der Anteil der nioht-durohbluteten Epidermis

an dem mittels der Leuchtdiode untersuchten Kdrpergewebe gréBer als beim

Laser. Das im Kc'jrpergewebe gestreute und teilweise absorbierte Licht sowohl

der Strahlungsquelle 4 als auch der Strahlungsquelle 4' wird mittels éiquidistant

zueinander angeordneten Strahlungssensoren 5 detektiert. Hierbei kann es sich

um Fotodioden handeln. Vorzugsweise sind die Fotodioden nicht direkt an der

Oberfléche des Messkopfes angeordnet. Stattdessen wird das Licht Uber

Lichtleitfasern den Fotodioden zugefL'Jhrt. Zur Unterscheidung des Liohtes der

Strahlungsquelle 4 von dem Licht der Strahlungsquelle 4' kénnen die beiden

Lichtquellen 4 und 4' unterschiedlich zeitlich moduliert betrieben werden, wobei

die mittels der Sensoren 5 detektierten Signale entsprechend demoduliert

werden. Alternativ ist es méglich, die Strahlung der beiden Strahlungsquellen 4
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und 4' anhand der unterschiedlichen Wellenlange zu unterscheiden. Die

Strahlungsintensitat der von den Strahlungsquellen 4 und 4' emittierten

Strahlung wird mit der Weglange beim Durchgang durch das Kdrpergewebe

geschwacht, wobei der Zusammenhang der Intensitatsschwachung mit der

Konzentration der absorbierenden Substanz (oxigeniertes Hamoglobin) durch

das bekannte Lambert-Beersche Gesetz gegeben ist. Mittels der in der Figur 8

dargestellten aquidistanten Sensoren 5 kénnen die interessierenden Parameter

der Intensitatsschwachung mit groBer Genauigkeit bestimmt werden, und zwar

getrennt fEJr die von den Strahlungsquellen 4 und 4' jeweils erfassten

Volumenbereiche des untersuchten Kérpergewebes. Die den verschiedenen

Strahlungsquellen 4 und 4' zuzuordnenden Parameter der Intensitats-u

schwachung k6nnen mittels der Auswertungseinheit der erfindungsgemaBen

Messvorrichtung zueinander in Beziehung gesetzt werden, um auf diese Weise

eine differenzielle Messung durchzufUhren. Im einfachsten Fall werden aus den

Parametern der lntensitétsschwachung der Strahlung der beiden Strahlungs—u

quellen4 und 4' jeweils Quotienten berechnet. Aus Anderungen dieser

Quotienten kann dann auf Anderungen im Metabolismus zurflckgeschlossen

werden. Steigt beispielsweise nach der Nahrungsaufnahme der Blutglukosefi

spiegel, gelangt (nach einer gewissen zeitlichen Verzégerung) entsprechend

mehr Glukose in die Zellen des Kérpergewebes und wird dort umgesetzt. Dabei

wird Sauerstoff verbraucht. Diesen Sauerstoff erhalten die Zellen Uber das Blut.

Dabei wird aus dem oxigenierten Hamoglobin durch Abgabe von Sauerstoff

desoxigeniertes Hamoglobin. Dementsprechend steigt das Verhéltnis von

desoxigeniertem Hamoglobin zu oxigeniertem an. Aufgrund der unter—

scMedHChen Ofinungsmfinkel der Snamung der SUathgsqueHen 4 und 4'

wirken sich die Anderungen der Hamoglobinkonzentration unterschiedlich auf

die jeweilige Intensitatsschwachung aus. Somit kénnen aus den Quotienten der

Parameter der Intensitatsschwachung Veranderungen der Hamoglobinfi

konzentration detektiert werden. Dies erméglicht es, indirekt auf den

Sauerstoffverbrauch zurflckzuschlieBen. Da der Sauerstoffverbrauch seinerseits

von dem Blutglukosespiegel abhangt, kann mittels der erlauterten differenziellen

Messung der Strahlungsabsorption auch der Blutglukosespiegel ermittelt

werden. Als sinnvolle Erganzung wird parallel zur optischen Messung eine

Bioimpedanzanalyse durchgerhrt, wozu die in der Figur8 dargestellten

Elektroden T und 7" vorgesehen sind. Zweck der Bioimpedanzmessung ist vor
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allem die Bestimmung der Iokalen Durchblutung. Diese kann als weiterer

Parameter bei der Bestimmung des Sauerstoffverbrauchs und damit auch des

Blutglukosespiegels herangezogen werden. Bei dem in der Figur 8 dargestellten

Austhrungsbeispiel sind die Elektroden T und 7" auf gegenUberliegenden

5 Seiten der Strahlungsquellen 4 und 4' und der Strahlungssensoren 5

angeordnet, um sicherzustellen, dass von der Bioimpedanzmessung und der

optischen Messung derselbe Bereich des untersuchten Kérpergewebes erfasst

ist.

Die Figur 9 zeigt eine Méglichkeit auf, zwei Strahlungsquellen 4 und 4' mit

10 unterschiedlicher réumlicher Abstrahlcharakteristik einfach und kostengUnstig zu

realisieren. Hierzu wird ein einzelnes Strahlung emittierendes Element 10,

beispielsweise eine Leuchtdiode, benutzt, deren Licht in eine Lichtleitfaser n

eingekoppelt wird. Die Lichtleitfaser ist an einer geeigneten Stelle in zwei

Faserzweige aufgespalten. Uber den Faserzweig 12 gelangt das Licht direkt in

15 das untersuchte Kérpergewebe 240. In dem anderen Faserzweig ist ein

zusétzliches optisches Element 13, beispielsweise eine Linse, vorgesehen,

beispielsweise um einen kleineren Abstrahlwinkel zu erzielen. Jeder der in der

Figur 9 dargestellten Faserzweige bildet somit eine Strahlungsquelle 4 bzw. 41,

wie sie in der Figur 8 dargestellt sind.

20

1146



1147

| o

i 5

20

WO 2007/017266 PCT/EP2006/007877

30

Patentansgrflche

1 . Messvorrichtung zur nicht—invasiven Bestimmung von

physiologischen Parametern, mitwenigstens einer optischen Messeinheit (100)

zur Erzeugung von oximetrischen und/oder plethysmographischen Mess-u

signalen, und mit einer Auswertungseinheit (140) zur Verarbeitung der

Messsignale,

dadurch gekennzeichnet,

dass die Auswertungseinheit (140) eingerichtet ist zur Bestimmung wenigstens

eines Iokalen metabolischen Parameters, insbesondere des Iokalen

Sauerstoffverbrauchs, aus den Signalen der optischen Messeinheit (100).

2. Messvorrichtung nach Anspruch 1, gekennzeichnet durch eine

Einheit(120, 130) zur Erfassung von Iokalen Gewebeparametern, wie

Fettgehalt, Wassergehalt und/oder Durchblutung, wobei die Auswertungs—

einheit (140) eingerichtet ist zur Bestimmung des wenigstens einen Iokalen

metabolischen Parameters aus den Signalen der optischen Messeinheit (100)

und den Gewebeparametern.

3. Messvorrichtung nach Anspruch 2, dadurch gekennzeichnet, dass

die Einheit zur Erfassung von Iokalen Gewebeparametern eine bioelektrische

Impedanzmesseinheit (130) umfasst.

4. Messvorrichtung nach Anspruch 3, dadurch gekennzeichnet, dass

die bioelektrische Impedanzmesseinheit (130) auBerdem zur Erfassung von

globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler

Wassergehalt, ausgebildet ist.
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5. Messvorrichtung nach einem der Anspriiche 2 bis 4, dadurch

gekennzeichnet, class die Einheit zur Erfassung von Iokalen Gewebeparametern

eine optische Strahlungsquelle (4) und einen Strahlungssensor (5) umfasst.

6. Messvorrichtung nach einem der Anspriiche 2 bis 5,

gekennzeichnet, durch einen optischen Sensor zur ortsaufgelésten Bestimmung

des Hautkolorits.

7. Messvorrichtung nach einem der AnsprL'Jche 2 bis 6,

gekennzeichnet durch eine EKG-Einheit (132) zur Erfassung eines EKG-Signals

[iber zwei oder mehr EKG-Elektroden (7, 9), wobei die Auswertungseinheit (140)

zur Auswertung des zeitlichen Verlaufs des EKG-Signals eingerichtet ist.

8. Messvorrichtung nach Anspruch 7, dadurch gekennzeichnet, class

die Auswertungseinheit (4) eingerichtet ist zur Auswertung cles zeitlichen

Verlaufs eines mittels der Vorrichtung erfassten plethysmographischen Signals

und/oder zur Bestimmung der Pulswellengeschwindigkeit aus dem zeitlichen

Verlauf des EKG-Signals und des plethysmographischen Signals.

9. Messvorrichtung nach Anspruch 8, dadurch gekennzeichnet, class

die Auswertungseinheit (140) eingerichtet ist zur Auswertung des zeitlichen

Verlaufs der Pulswellengeschwindigkeit und zur Ermittlung der Zusammen—u

setzung von einem Benutzer der Messvorrichtung aufgenommener Nahrung

anhand des zeitlichen Verlaufs der Pulswellengeschwindigkeit ab dem Zeitpunkt

der Nahrungsaufnahme.

10. Messvorrichtung nach einem der Anspriiche 1 bis 9,

gekennzeichnet durch einen Wérmesensor (6) zur Bestimmung der Iokalen

Wérmeproduktion, wobei die Auswertungseinheit (140) zur Bestimmung des

wenigstens einen Iokalen metabolischen Parameters unter Berflcksichtigung der

Signale des Wérmesensors (6) eingerichtet ist.

11. Messvorrichtung nach Anspruch 10, dadurch gekennzeichnet,

class die Auswertungseinheit (140) eingerichtet ist zur Bestimmung der Iokalen
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Glukosekonzentration aus dem Iokalen Sauerstoffverbrauch und der Iokalen

Wérmeproduktion.

12. Messvorrichtung nach Anspruch 11, dadurch gekennzeichnet,

dass die Bestimmung der Iokalen Glukosekonzentration mittels der

Auswertungseinheit (140) unter Einbeziehung von Daten betreffend die

Zusammensetzung von einem Benutzer der Messvorrichtung aufgenommener

Nahrung erfolgt.

13. Messvorrichtung nach Anspruoh 11 oder 12, dadurch

gekennzeichnet, dass die Auswertungseinheit (140) weiterhin eingerichtet istzur

Bestimmung des Blutglukosespiegels aus der Iokalen Glukosekonzentration,

wobei von der Physiologie des Benutzers der Messvorrichtung abhangige

Parameter berUcksichtigt werden.

14. Messvorrichtung nach einem der Ansprflche 1 bis 13,

gekennzeichnet durch eine Speichereinheit (170) zur Speicherung der mittels

der Auswertungseinheit (140) ermittelten Parameter.

15. Messvorrichtung nach einem der AnsprUche 1 bis 14,

gekennzeichnet durch eine Diagnoseeinheit (150) zur Bewertung der mittels der

Auswertungseinheit (140) ermittelten Parameter und zur Registrierung von

Veranderungen der Parameter in Abhangigkeit vom Messort und/oder von der

Messzeit.

16. Messvorrichtung nach einem der AnsprL'Jche 1 bis 15, dadurch

gekennzeichnet, dass die Diagnoseeinheit (150) eingerichtet ist zur Bestimmung

des Status des Herz—Kreislauf—Systems aus den mittels der Auswertungs—u

einheit (140) ermittelten Parametern.

17. Messvorrichtung nach den AnsprUchen 4 und 16, dadurch

gekennzeichnet, dass die Diagnoseeinheit (150) zur Berechung eines globalen

Fitnessindex auf der Basis des Status des Herz-Kreislauf-Systems und den

globalen Gewebeparametern eingerichtet ist.
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18. Messvorrichtung nach einem der AnsprUche 1 bis 17, dadurch

gekennzeichnet, dass die optische Messeinheit (100) wenigstens eine

Strahlungsquelle (4) zur Bestrahlung des untersuchten Kérpergewebes (240),

und wenigstens einen Strahlungssensor (5) zur Detektion der von dem

Kbrpergewebe (240) gestreuten und/oder transmittierten Strahlung aufweist.

19. Messvorrichtung nach Anspruch 14, dadurch gekennzeichnet,

dass die optische Messeinheit (100) wenigstens eine Strahlungsquelle (4) zur

Bestrahlung des untersuchten Kérpergewebes (240), und wenigstens zwei

Strahlungssensoren (5) zur Detektion der von dem Kérpergewebe (240)

gestreuten und/oder transmittierten Strahlung aufweist, wobei die Strahlungsfi

sensoren (5) in unterschiedlichem Abstand zur Strahlungsquelle angeordnet

sind.

20. Messvorrichtung nach Anspruch 18 oder 19, dadurch gekenn—u

zeichnet, dass wenigstens zwei Strahlungsquellen (4,4') vorgesehen sind,

welche unterschiedliche Volumenbereiche des untersuchten Kdrper—u

gewebes (240) bestrahlen.

21. Messvorrichtung nach Anspruch 20, dadurch gekennzeichnet,

dass die wenigstens zwei Strahlungsquellen (4, 4') unterschiedliche réumliche

Abstrahlcharakteristiken haben.

22. Messvorrichtung nach Anspruch 20 oder 21, dadurch

gekennzeichnet, dass die Auswertungseinheit (140) eingerichtet ist zur

Bestimmung des wenigstens einen Iokalen metabolischen Parameters aus der

von dem Kérpergewebe (240) gestreuten und/oder transmittierten Strahlung der

beiden Strahlungsquellen (4, 4').

23. Messvorrichtung nach Anspruch 22, dadurch gekennzeichnet,

dass die Auswertungseinheit (140) weiterhin eingerichtet ist zur Bestimmung

des Iokalen Sauerstoffverbrauchs und/oder des Blutglukosespiegels anhand der

Intensitéten der von dem Kérpergewebe (240) gestreuten und/oder

transmittierten Strahlung der beiden Strahlungsquellen (4, 4').
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24. Messvorrichtung nach einem der Ansprflche 20 bis 23, dadurch

gekennzeichnet, dass die Wellenlénge der von den beiden Strahlungsquellen

jeweils emittierten Strahlung im Bereich zwischen 600 und 700 nm,

vorzugsweise zwischen 630 und 650 nm, liegt.

25. Messvorrichtung nach einem der AnsprUche 18 bis 24, dadurch

gekennzeichnet, dass die Strahlungsquellen (4, 41) und die Strahlungs—u

sensoren (5) an einem Messkopf (3) angeordnet sind.

26. Messvorrichtung nach Anspruch 21, dadurch gekennzeichnet,

dass der Messkopf (3) Elektroden (7) zur bioelektrischen Impedanzmessung

umfasst.

27. Messvorrichtung nach Anspruch 26, dadurch gekennzeichnet,

dass wenigstens eine der Elektroden (7) gleichzeitig als EKG—Elektrode

ausgebildet ist.

28. Messvorrichtung nach einem der Anspriiche 25 bis 27, dadurch

gekennzeichnet, dass der Messkopf (3) wenigstens einen Wérmesensor (6)

umfasst.

29. Messvorrichtung nach einem der Anspriiche 25 bis 28, dadurch

gekennzeichnet, dass der Messkopf (3) am vorderen Ende eines gemeinsamen

Gehéuses (2) angeordnet ist, welches die optische Messeinheit (100) und die

Auswertungseinheit (140) aufnimmt, so dass das gesamte Gerét (1)

handfiihrbar ausgebildet ist.

30. Messvorrichtung nach den AnsprUchen 27 und 29, dadurch

gekennzeichnet, dass das Gehéuse (2) an der AuBenseite eine weitere EKG-

Elektrode (9) aufweist.

31. Messvorrichtung nach Anspruch 30, dadurch gekennzeichnet,

dass die weitere EKG—Elektrode (9) gleichzeitig zur bioelektrischen

Impedanzmessung ausgebildet ist.
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32. Messvorrichtung nach einem der Ansprflche 1 bis 31.

gekennzeichnet durch eine Anzeigeeinheit (8) zur Anzeige der Iokalen

Sauerstoffkonzentration des Blutes und/oder des wenigstens einen Iokalen

metabolischen Parameters.

33. Messvorrichtung nach einem der AnsprUche 1 bis 32,

gekennzeichnet duroh eine Schnittstelle (180) zur Verbindung der

Messvorrichtung (1) mit einem Computer oder einem anderen Gerat.

34. Messvorrichtung nach einem der Anspriiche 1 bis 33, dadurch

gekennzeichnet, dass sie miniaturisiert ausgebildet ist und in einen am Kérper

eines Benutzers getragenen Gegenstand integriert ist.

35. Verfahren zur Erfassung und Auswertung von physiologischen

Parametern, insbesondere unter Verwendung einer Messvorrichtung nach

einem der Anspriiche 1 bis 34, wobei

- mittels einer optischen Messeinheit (100) oximetrische und/oder

plethysmographische Messsignale von Kérpergewebe (240)

erfasst werden,

- und mittels einer Auswertungseinheit (140) die oximetrischen

und/oder plethysmographischen Messsignale verarbeitet werden,

und zwar zur Bestimmung des Pulses und/oder der Iokalen

Sauerstoffkonzentration,

dadurch gekennzeichnet,

dass mittels der Auswertungseinheit (140) wenigstens ein Iokaler

metabolischer Parameter, insbesondere der Iokale Sauerstoffverbrauch, aus

den oximetrischen Signalen bestimmt wird.

36. Verfahren nach Anspruch 35, dadurch gekennzeichnet, dass Iokale

Gewebeparameter, wie Fettgehalt, Wassergehalt und/oder Durchblutung,

erfasst werden, wobei der wenigstens eine Iokale metabolische Parameter aus

den oximetrischen Signalen und den Iokalen Gewebeparametern bestimmt wird.
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37. Verfahren nach Anspruch 36, dadurch gekennzeichnet, dass die

Iokalen Gewebeparameter mittels bioelektrischer Impedanzmessung erfasst

werden.

38. Verfahren nach Anspruch 36, dadurch gekennzeichnet, dass die

Iokalen Gewebeparameter optisch erfasst werden.

39. Verfahren nach einem der AnsprUche 35 bis 38, gekennzeichnet

durch eine zusatzlich zur Erfassung der oximetrischen Messsignale

durchgefflhrte Erfassung eines EKG-Signals.

40. Verfahren nach Anspruch 39, dadurch gekennzeichnet, dass

mittels der Auswertungseinheit (140) ein kardiovaskularer Parameter aus den

plethysmographischen Messsignalen und dem EKG-Signal bestimmtwird.

41. Verfahren nach einem der Ansprflche 35 bis 41, gekennzeichnet

durch eine Erfassung von globalen Gewebeparametern, wie Fettgehalt und/oder

Wassergehalt.

42. Verfahren nach den AnsprUChen 4O und 41, dadurch

gekennzeichnet, class basierend auf dem kardiovaskularen Parameter und den

globalen Gewebeparametern ein globaler Fitnessindex berechnet wird.

43. Verfahren nach einem der AnsprUche 35 bis 42, dadurch

gekennzeichnet, dass mittels der optischen Messeinheit (100) unterschiedliche

Volumenbereiche des untersuchten Kérpergewebes bestrahlt werden, wobei der

wenigstens eine Iokale metabolische Parameter aus der von dem

Kérpergewebe (240) in den unterschiedlichen Volumenbereichen gestreuten

und/oder transmittierten Strahlung bestimmt wird.

44. Verfahren nach Anspruch 43, dadurch gekennzeichnet, dass die

optische Messeinheit (100) wenigstens zwei Strahlungsquellen (4, 4') mit

unterschiedlichen raumlichen Abstrahlcharakteristiken umfasst, wobei der Iokale

Sauerstoffverbrauch und/oder der Blutglukosespiegel anhand der Intensit'aten
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der von dem Kérpergewebe (240) gestreuten und/oder transmittierten Strahlung

der beiden Strahlungsquellen (4, 41) bestimmt wird.

45. Verfahren nach einem der AnsprUche 36 bis 44, dadurch

gekennzeichnet, dass die Iokalen Gewebeparameter mittels ortsaufgeléster

W'armemessung erfasst werden.

46. Verfahren nach Anspruch 45, dadurch gekennzeichnet, dass die

Iokale Glukosekonzentration aus dem Iokalen Sauerstoffverbrauch und der

Iokalen Wérmeproduktion bestimmt wird.

47. Verfahren nach Anspruch 46, dadurch gekennzeichnet, dass die

Bestimmung der Iokalen Glukosekonzentration unter Einbeziehung von Daten

betreffend die Zusammensetzung von einem Benutzer der Messvorrichtung

aufgenommener Nahrung erfolgt.

48. Verfahren nach Anspruch 46 oder 47, dadurch gekennzeichnet,

dass der Blutglukosespiegel aus der Iokalen Glukosekonzentration bestimmt

wird, wobei von der Physiologie des Benutzers der Messvorrichtung abhé‘mgige

Parameter berUcksichtigt werden.
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SUPPLEMENTAL AMENDMENT

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Please consider the following:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 7 of this paper.
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AMENDMENTS TO THE CLAIMS

(Previously Canceled)

(Previously Presented) A physiological measurement system comprising:

a physiological sensor device comprising:

a plurality of emitters configured to emit light into tissue of a user;

at least four detectors, wherein each of the at least four detectors has a

corresponding window that allows light to pass through to the detector;

a wall that surrounds at least the at least four detectors; and

a cover that operably connects to the wall and that is configured to be

located between tissue of the user and the at least four detectors when the

physiological sensor device is worn by the user, wherein:

the cover comprises a single protruding convex surface, and

at least a portion of the cover is sufficiently rigid to cause tissue of

the user to conform to at least a portion of a shape of the single protruding

convex surface when the physiological sensor device is worn by the user;

and

a handheld computing device in wireless communication with the physiological

sensor device, wherein the handheld computing device comprises:

one or more processors configured to wirelessly receive one or more signals

from the physiological sensor device, the one or more signals responsive to at least

a physiological parameter of the user;

a touch- screen display configured to provide a user interface, wherein:

the user interface is configured to display indicia responsive to

measurements of the physiological parameter, and

an orientation of the user interface is configurable responsive to a

user input; and

a storage device configured to at least temporarily store at least the

measurements of the physiological parameter.

(Previously Canceled)

(Previously Presented) The physiological measurement system of Claim 2,

wherein the at least four detectors comprise at least eight detectors.

-2-
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5. (Currently Amended) The physiological measurement system of Claim 4,

wherein at least part of the single protruding convex surface eever—is light permeable to provide fl

least one optical path[[s]] to at least one of the at least four detectors.

6. (Currently Amended) The physiological measurement system of Claim 5,

wherein the physiological sensor device further comprises:

an at least partially opaque layer blocking one or more optical paths to at least one

ithe at least four detectors, wherein the at least partially opaque layer comprises the

windows that allow light to pass through to the corresponding detectors.

7. (Previously Presented) The physiological measurement system of Claim 6,

wherein the physiological sensor device further comprises:

a substrate having a first surface, wherein the at least four detectors are arranged on

the first surface.

8. (Previously Presented) The physiological measurement system of Claim 7,

wherein:

the wall surrounds at least the at least four detectors on the first surface,

the wall operably connects to the substrate on one side of the wall, and

the wall operably connects to the cover on an opposing side of the wall.

9. (Previously Presented) The physiological measurement system of Claim 8,

wherein the wall creates one or more gaps between the first surface of the substrate and a surface

of the cover that is interior to the physiological sensor device, and wherein the at least four

detectors are positioned on the first surface of the substrate within the one or more gaps.

10. (Previously Presented) The physiological measurement system of Claim 8,

wherein the substrate, the wall, and the cover together hermetically seal the at least four detectors.

11. (Previously Presented) The physiological measurement system of Claim 10,

wherein a surface of the handheld computing device positions the touch-screen display.

12. (Previously Presented) The physiological measurement system of Claim 11,

wherein the physiological parameter comprises at least one of: pulse rate, glucose, oxygen, oxygen

saturation, methemoglobin, total hemoglobin, carboxyhemoglobin, or carbon monoxide.

13. (Previously Presented) The physiological measurement system of Claim 12,

wherein the single protruding convex surface protrudes a height between 1 millimeter and 3

millimeters .
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14. (Previously Presented) The physiological measurement system of Claim 13,

wherein at least one of the detectors is configured to detect light that has been attenuated by tissue

of the user.

15. (Previously Presented) The physiological measurement system of Claim 14,

wherein the displayed indicia are further responsive to temperature.

16. (Previously Presented) The physiological measurement system of Claim 15,

wherein a portion of the physiological sensor device comprises one of at least two sizes, the two

sizes intended to be appropriate for larger users and smaller users.

17. (Previously Presented) The physiological measurement system of Claim 16,

wherein the at least four detectors are arranged such that a first detector and a second detector of

the least four detectors are arranged across from each other on opposite sides of a central point

along a first axis, and a third detector and a fourth detector of the least four detectors are arranged

across from each other on opposite sides of the central point along a second axis which is different

from the first axis.

18. (Previously Presented) The physiological measurement system of Claim 17,

wherein the first axis is perpendicular to the second axis, and wherein the first, second, third and

fourth detectors form a cross pattern about the central point.

19. (Previously Presented) The physiological measurement system of Claim 18,

wherein the single protruding convex surface protrudes a height greater than 2 millimeters and less

than 3 millimeters.

20. (Previously Presented) The physiological measurement system of Claim 19,

wherein the attenuated light is reflected by the tissue.

21. (Previously Presented) The physiological measurement system of Claim 11,

wherein the physiological parameter comprises a state or trend of wellness of the user.

22. (Currently Amended) A physiological measurement system comprising:

a physiological sensor device comprising:

a plurality of emitters configured to emit light into tissue of a user;

at least four detectors, wherein each of the at least four detectors has a

corresponding window that allows light to pass through to the detector;

a wall that surrounds at least the at least four detectors; and

-4-
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a cover comprising a single protruding convex surface, wherein the single

protruding convex surface "

is configured to be located between tissue of the user and the at least four detectors

when the physiological sensor device is worn by the user, whereinz—thetissueshaper

eempflses—a—fingle—protrudmg—eenveaesmcfaee—ané at least a portion of the single

protruding convex surface—tissue—Sh-a-per is sufficiently rigid to cause tissue of the

user to conform to at least a portion of a shape of the single protruding convex

 

surface when the physiological sensor device is worn by the user: and wherein the

cover operably connects to the wall; and

a handheld computing device in wireless communication with the physiological

sensor device.

23. (Previously Presented) The physiological measurement system of Claim 22,

wherein the handheld computing device comprises:

one or more processors configured to wirelessly receive one or more signals from

the physiological sensor device, the one or more signals responsive to at least a

physiological parameter of the user;

a touch-screen display configured to provide a user interface, wherein:

the user interface is configured to display indicia responsive to

measurements of the physiological parameter, and

an orientation of the user interface is configurable responsive to a user input;

and

a storage device configured to at least temporarily store at least the measurements

of the physiological parameter.

24. (Previously Presented) The physiological measurement system of Claim 23,

wherein the at least four detectors comprise at least eight detectors.

25. (Currently Amended) The physiological measurement system of Claim 24,

wherein at least part of the single protruding convex surface—W is light permeable to

allow light to reach at least one of prefideeptieal—paths—te—the at least four detectors.

26. (Previously Canceled)

27. (Currently Amended) The physiological measurement system of Claim 25,

wherein the physiological sensor device further comprises:

-5-
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an at least partially opaque layer blocking one or more optical paths to at least one

ithe at least four detectors, wherein the at least partially opaque layer comprises the

windows that allow light to pass through to the corresponding detectors.

28. (Currently Amended) The physiological measurement system of Claim 27,

wherein the physiological sensor device further comprises:

a substrate having a first surface, wherein the at least four detectors are arranged on

the first surface, and wherein the wall surrounds at least the at least four detectors on the

first surface,

wherein:

the wall operably connects to the substrate on one side of the wall, and
 

the wall operably connects to the cover—tissuesh—aper on an opposing side of

the wall.

29. (Previously Presented) The physiological measurement system of Claim 28,

wherein a surface of the handheld computing device positions the touch—screen display.

30. (Previously Presented) The physiological measurement system of Claim 29,

wherein the physiological parameter comprises at least one of: pulse rate, glucose, oxygen, oxygen

saturation, methemoglobin, total hemoglobin, carboxyhemoglobin, carbon monoxide, or a state or

trend of wellness of the user.

31. (Previously Presented) The physiological measurement system of Claim 30,

wherein the single protruding convex surface protrudes a height greater than 2 millimeters and less

than 3 millimeters.
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REMARKS

Claims 2, 4—25, and 27—31 were pending. In connection with the request for continued

examination filed December 11, 2019, Applicant has amended the claims as recited above. In

particular, in the present amendment, Applicant has amended Claims 5-6. 22. and 25, and 27-28

without prejudice or disclaimer of subject matter. Applicant reserves the right to pursue previously

pending claims in this or another application (e.g., a continuing application). Accordingly, Claims

2, 4—25, and 27—31 are pending for consideration.

N0 Disclaimers 0r Disavowals

Although the present communication may include alterations to the application or claims,

or characterizations of claim scope or referenced art. Applicant is not conceding in this application

that previously pending claims are not patcntablc. Rather, any alterations or characterizations are

being made to facilitate expeditious prosecution of this application. Applicant reserves the right

to pursue at a later date any previously pending or other broader or narrower claims that capture

any subject matter supported by the present disclosure, including subject matter found to be

specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this or any

parent, child or related prosecution history shall not reasonably infer that Applicant has made any

disclaimers or disavowals of any subject matter supported by the present application.

Co—Pendin A )licatimzs 0 'Assi nee

Applicant wishes to draw the Examiner's attention to the following co—pending applications

of the present application's as signee.

Docket NO- Serial No. Title Filed

ML LTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

VIEASUREMENT OF BLOOD

CONSTITUENTS

ML LTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MASCER.002C10 16/534956 MEASUREMENT OF BLOOD 08/07/2019
COVSTITUENTS

VIL LTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CONSTITUENTS

MASCER.002C9 16/449143 06/21/2019

 

 
MASCER.002C11 16/534949 08/07/2019

      
-7-
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Docket NO- Serial No. Title Filed

MI, LTI—STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CONSTITL ENTS

MI, LTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CON STITLENTS

ML LTl-STREAM DATA COLLECTION

‘ ‘ , SYSTEM FOR NONINVASIVE
MASCER.002C15 16/594980 MEASUREMENT OF BLOOD 10/07/2019

COVSTITI ENTS

VII LTI—STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CONSTITL ENTS

ML LTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CONSTITL ENTS

NOISE Sl-llELDlNG FOR A NONINVASIVE

DEVICE

 

MASCER.002C12 16/541987 08/15/2019

08/19/2019MASCER.002C 14 16/54475 5

12/23/2019MASCER.002C16 16/725478

MASCER.002C 17 16/725292 12/23/2019

   
MASCER.006C2 15/660743 07/26/2017

     
Please charge any additional fees, including any fees for additional extension of time, or

credit overpayment to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: December 23, 2019 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066

Registered Practitioner
Customer No. 64735

(949) 760-040431900167
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New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DOIEOI903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/ROI105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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References for Examiner Consideration

Applicant wishes to draw the Examiner's attention to, and encourages the Examiner to

review, the following co-owned patents and/or applications and their existing and ongoing

prosecution history, including without limitation Office Actions, Amendments, Remarks, and

any other potentially relevant documents:

 

Docket N0- Serial No. Title Filed

MULTI—STREAM DATA COLLECTION SYSTEM

MASCER.002C16 16/725478 FOR NONINVASIVE MEASUREMENT OF 12/23/2019

BLOOD CONSTITUENTS

 

  MULTI—STREAM DATA COLLECTION SYSTEM

MASCER.OO2C17 16/725292 FOR NONINVASIVE MEASUREMENT OF 12/23/2019
BLOOD CONSTlTUENTS

Applicant notes that cited references, office actions, responses and notices of allowance

currently exist or will exist with reference to the above-referenced matters. Applicant also

understands that the Examiner has access to sophisticated online Patent Office computing

systems that provide ready access to the full file histories of these matters including, for example,

specifications, drawings, pending claims, cited art, office actions, responses, declarations, and

notices of allowance. Rather than submit copies of these file histories, Applicant respectfully

requests that the Examiner continue to review these file histories online for past, current, and

future information about these matters that may be relevant to examination of the present

application. Also, if the Examiner cannot readily access these file histories, Applicant would be

pleased to provide any portion of any of the file histories at any time upon specific Examiner

request.

No Disclaimers

To the extent that anything in the Information Disclosure Statement or the listed

references could be construed as a disclaimer of any subject matter supported by the present

application, Applicant hereby rescinds and retracts such disclaimer.
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Timing of Disclosure

This Information Disclosure Statement is being filed with an RCE or before receipt of a

First Office Action after an RCE, and no fee is believed to be required.

The Commissioner is hereby authorized to charge any additional fees which may be

required, or credit any overpayment, to Account No. ll-l410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: December 27 2019 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066

Registered Practitioner
Customer No. 64735

(949) 760—0404
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Application No. 16/544713

INFORMATION DISCLOSURE Filing Date August 19,2019

STATEMENT BY APPLICANT First Named Inventor Jernen PnezeArt Unit 3791

(Multiple sheets used when necessary) Examiner Liu, Chu Chuan

SHEET 1 OF 6 Attorney Docket No. MASCER.002C13

U.S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Pages, Columns, Lines Where
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10,470,695; 6,771,994; 8,457,703; and 10,433,776. At least US. Patent Nos. 10,258,265;

10,258,266; 10,292,628; 10,299,708; 10,376,190; and 10,376,191 share acommon priority claim
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with the present application. A copy of the complaint in the proceeding is being submitted

herewith.

For convenience in reviewing this submission, the following chart is provided showing

the pending applications which share at least one common priority claim with each of the

asserted patents.

 

 

Patent No. Pending Family Members

10,258,265 16/449143

10,258,266 16/534956

10,292,628 16/534949

10,299,708 16/541987

10,376,190 16/544713

10,376,191 16/544755

16/594980

16/725478

16/725292

10,470,695 16/532061

16/532065

6,771,994

8,457,703 15/820082

10,433,776 16/174130

   
N0 Disclaimers

To the extent that anything in the Information Disclosure Statement or the listed

references could be construed as a disclaimer of any subject matter supported by the present

application, Applicant hereby rescinds and retracts such disclaimer.

Timing of Disclosure

This Information Disclosurc Statcmcnt is being filcd with an RCE or before receipt of a

First Office Action after an RCE, and no fee is believed to be required.

-2-

1183



1184

Docket N0.: MASCER.002C13 Page 3 of 3

App. N0.: 16/544713

The Commissioner is hereby authorized to charge any additional fees which may be

required, or credit any overpayment, to Account No. l l—l4lO.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: Januaiy 10, 2020 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066

Registered Practitioner

(949) 760-0404

32005672
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Electronic Acknowledgement Receipt

“—

——

MULTI—STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE

T'tle °f '"Venmm MEASUREMENT OF BLOOD CONSTITUENTS

First Named Inventor/Applicant Name: Jeroen Poeze

Customer Number: 64735

Scott Cromar/Frances Tsai

Filer Authorized By: Scott Cromar

Attorney Docket Number: MASCER.002C13

Receipt Date: 10—JAN—2020

Filing Date: 19—AUG—2019

Time Stamp: 17:38:35

 
Application Type: Utility under 35 USC 111(a)
 

Payment information:

Submitted with Payment no

Document Document Descri tion File SizelBytes)I Multi Pages
Number p Message Digest Part I.zip (if appl.) 1 |DS_002C13.pdf 9d2743e96m a137175e0855dee0256u162

edilfie
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Multipart Description/PDF files in .zip description

Document Description

Information Disclosure Statement (IDS) Form (5808)

Transmittal Letter

Warnings: 

Information: 

764129

Non Patent Literature 2020—01—097Complaint.pdf 23 9C5b87904f l 497afd d74bd39938bfa bee
698f

 

 
Warnings:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DOIEOI903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/ROI105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addiess: COMMISSIONER FOR PATENTS

P O. Box 1450
Alexandria. Virginia 2231371450
wwwusptogov 

NOTICE OF ALLOWANCE AND FEE(S) DUE

04755 7590 01/27/2020

KNOBBE, MARTENS, OLSON & BEAR, LLP L1U,Cl-IU CHUAN
MASIMO CORPORATION (MASIMO)
2040 MAIN 5mm

FOURTEENTH FLOOR 3791

lRV IN E, CA 92614 DATE MAILED: 01/27/2020

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/544713 08/19/2019 Jeroen Poeze MASCER.002C13 9381

TITLE OF INVENTION: MULTI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE MEASUREMENT OF BLOOD CONSTITUENTS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0nonprovisional UNDISCOUNTED $1000 $0.00 $1000.00 04/27/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO VVITHDRAVVAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY TIIE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN

THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

 

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify Whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the EN 'l'lTY STATUS is changed from that shown above, on PART B - FEE(S) TRAN SMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B — FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your lSSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"

of Part B — Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing

the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL—SS (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or Via EFS—Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313—1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate All
further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate ”FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper. such as an assignment or formal drawing. must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

64735 7590 01/27/2020 Certificate of Mailing 0r Transmission
KNOBBE MARTENS OLSON & BEAR LL13 I hereby certify that this Fee(s) Transmittal is being deposited with the United

5 5 ’ States Postal Service with sufficient postage for first class mail in an envelope
MASIMO CORPORATION (MASIMO) addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
0040 MAIN STREET the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
FOURTEENTHFLOOR

MINE, CA 92614  
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/544.713 08/19/2019 Ieroen Poeze MASCER.002C13
 

TITLE OF INVENTION: MULTI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE MEASUREMENT OF BLOOD CONSTITUENTS

AP.PLN TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PALD ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $1000 00 04/27/2020

 
EXAIVILNER ART UNIT CLASSASUBCLASS

LlU. CHU CHUAN 3791 600-310000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

2. For printing on the patent front page, list
(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively. l
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is
listed. no name will be printed.

3 Change of correspondence address (or Change of Correspondence
Address form PTO/SB/ 122) attached. IQ 
3 ”Fee Address” indication (or ”Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

I): 
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document Inusl have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : J Individual LI Corporation or other private group entity J Government

4a. Fees submitted: Dlssue Fee l:IPublication Fee (if required) DAdvance Order — # of Copies
4b. Method of Payment: (Pleasefirsr reapply any previously paidfee shown above)

3 Electronic Payment Via EFS—Web D Enclosed check D Non—electronic payment by credit card (Attach form PTO-2038)

J The Director is hereby authorized to charge the required feets). any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/lSA and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status. as applicable.

3 Applicant certifying micro entity status. See 37 CFR 1.29

3 Applicant asserting small entity status. See 37 CFR 1.27 
3 Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 131 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
  

  

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 US. Patent and Trademark Office; US. DEPARTIVIENT OF COIVIMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address; COMMISSIONER FOR PATENTS

I’ O. Box 1450
Alexandria, Virginia 2231371450
www.uspto.gov 
 

16/544,713 08/19/2019 Jeroen Poeze MASCERDOZCB 9381

04735 7590 01/27/2020

KNOBBE, MARTENS, OLSON & BEAR, LLP LlU.Cl—lU Cl-lUAN
MASIMO CORPORATION (MASIMO)
2040 MAIN 5mm

FOURTEENTH FLOOR 3791

IRVINE, CA 92614 DATE MAILED: 01/27/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement

that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent

Term Adjustment, 78 Fed. Reg. 19416. 19417 (Apr. 1, 2013). Therefore. the Office is no longer providing an initial

patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term

adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior

to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL—SS (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the

agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control N umber’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL—85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including

gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions

for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313—1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements

of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent

application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of

settlement negotiations.
3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting

a request involving an individual, to whom the record pertains, when the individual has requested assistance

from the Member with respect to the subject matter of the record.
4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to comply

with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an international Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for pulposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.218(c)).

[‘0

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility

to recommend improvements in records management practices and programs, under authority of 44 USC.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed. as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application

is referenced by either a published application, an application open to public inspection or an issued patent.
9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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, . . 16/544,713 Poeze et al.

CHU CHUAN LIU 3791 N0

- The MAILING DA TEofthis communication appears on the cover sheet wit/7 the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.2} This communication is responsive to the supplemental amendment filed on 12/23/2019.

[:I A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

.3 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

.2} The allowed claim(s) is/are 2,4—25 and 27—31 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPeredback@uspto.gov. 

:1 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119( )-(d) or (f).

Certified copies:

a) CIA“ b) D Some *c) D None of the:

1. I] Certified copies of the priority documents have been received.

2. D Certified copies of the priority documents have been received in Application No.

3. 1:] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2( )).

* Certified copies not received:

Applicant has TH REE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABAN DONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.1:} CORRECTED DRAWINGS (as “replacement sheets“) must be submitted.

C] including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6C] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner‘s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0 Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment

2.. Information Disclosure Statements (PTO/SB/OS). 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 12/11/2019; 12/12/2019; 12/27/2019.

3.1:] Examiner‘s Comment Regarding Requirement for Deposit 7. C] Other .
of Biological Material .

41:] Interview Summary (PTO—413)
Paper No./Mail Date.

/CHU CHUAN LIU/ /ERIC F WINAKUR/

Examiner, Art Unit 3791 Primary Examiner, Art Unit 3791

 
U.S. Patent and Trademark Office _
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./MaII Date 20200102
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Application/Control Number:16/544,713 Page2
Art Unit:3791

Allowable Subject Matter

1. Claims 2, 4-25 and 27-31 are allowed.

2. The following is an examiner’s statement of reasons for allowance: The IDS filed

on 12/11/2019, 12/12/2019 and 12/27/2019 have been considered. The claims remain

allowable for the reasons of record. Signed copies of the 1449 are attached for

completeness of Applicant's records.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

3. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CHU CHUAN LlU whose telephone number is (571 )270-

5507. The examiner can normally be reached on M-Th (8am-6pm).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Jacqueline Cheng can be reached on (571) 272-5596. The fax phone

1192
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Application/Control Number:16/544,713 Page3
Art Unit:3791

number for the organization where this application or proceeding is assigned is 571 -

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/ERIC F WINAKUR/

Primary Examiner, Art Unit 3791

/CHU CHUAN LIU/

Examiner, Art Unit 3791
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Application/Control No. Applicant(s)/Patent Under Reexamination

393"” ”0’95 16/544,713 Poeze et al.

|||||||||||| mm“ l "m Examiner Art unitCHU CHUAN L|U 3791

GPO - Searched*

A61BS/1455,14551,14552,14532,6829,6838,6816,6843,14546,6826 09/17/2019

A61BS/1455,14551,14552,14532,14546,6826,6816,6829,6838 10/16/2019 CCL
A6182562/00,04,046,06,063,066

A61BS/1455,14551,14552,14532,14546,6826,6816,6829,6838 01/02/2020 CCL
A6152562/00,04,046,06,063,066

CPC Combination Sets - Searched*

US Classification - Searched*

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of
the search.

 
/CHU CHUAN LlU/

Examiner, Art Unit 3791

 
US. Patent and Trademark Office Part of Paper No; 20200102

Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination

393"” ”0’95 16/544,713 Poeze et al.

|||||||||||| mm“ l ”m Examiner Art unitCHU CHUAN L|U

Search Notes

Search Notes

Inventor Name Search (PALM and EAST) 09/17/2019 CCL

EAST Search (TEXT, USPGPUB, USPAT, CPC) See Search History 09/17/2019 CCL

Google NPL Search 09/17/2019 CCL

Updated EAST Search (TEXT, USPGPUB, USPAT, CPC) See 10/16/2019 CCL
Search History

Google NPL Search 10/16/2019

Allowance consultation with Eric Winakur 10/09/2019

Updated EAST Search (TEXT, USPGPUB, USPAT, CPC) See CCLSearch History 01/02/2020 -
Google NPL Search 01/02/2020

Allowance consultation with Eric Winakur 01/02/2020

Interference Search

US Class/CPC US subclass/CFC Group
Symbol

A61B5 {13:43:35,14551,14552,14532,14546,6826,6816,6829,6 10/16/2019
A61BZ562 00,04,046,06,063,066 10/16/2019

A61B5 é13313514551,14552,14532,145466626681666296 01/02/2020
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Mail Stop Issue Fee
Commissioner for Patents
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Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Examiner’s Statement of Reasons for Allowance mailed on January 27,

2020, Applicant respectfully submits the following comments.

Applicant acknowledges the Examiner’s statement regarding Allowable Subject Matter

and agrees that the claimed subject matter is patentable. To the extent that there is any

implication that the patentability of the claims rests on the recitation of a single feature,

Applicant respectfully disagrees with the Examiner’s Statement because it is the combination of

features that makes the claims patentable. Accordingly, Applicant submits that the claims of the

present application are allowable because each of the claims recites a combination of features

that are not taught or suggested by the prior art. Applicant takes no other positions regarding the

Allowable Subject Matter presented by the Examiner other than the positions Applicant may

have previously taken during prosecution. Therefore, the Examiner’s statement regarding

Allowable Subject Matter should not be attributed to Applicant as an indication of the basis for
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Applicant’s belief that the claims are patentable. Furthermore, Applicant respectfully asserts that

there may also be additional reasons for patentability of the claimed subject matter not explicitly

stated in this record and Applicant does not waive rights to such arguments by not further

addressing such reasons herein.

To the extent that there is any implication that the patentability of dependent claims is

only attributable to the limitations in the independent claim from which each depends or that the

dependent claims have the same scope as the claims from which they depend, Applicant

rcspcctfully disagrccs and notes that it is each claim, taken as a wholc, that is patcntablc. For

dcpcndcnt claims, their additional limitations may also providc additional reasons for

patentability. Accordingly, Applicant submits that each of the allowed claims is allowable

because the prior art does not teach or suggest the combination of features.

Applicant reserves the right to pursue at a later date any previously pending or other

broader or narrower claims that capture any subject matter supported by the application’s

disclosure. Accordingly, reviewers of this or any child or related prosecution history shall not

reasonably infer that the Applicant has made any disclaimers, disavowals, or abandonments of

any subject matter supported by the present application, and any prior or alleged disclaimers,

disavowals, or abandonments are hereby rescinded.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: January 28, 2020 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066

Registered Practitioner
Customer No. 64735

(949) 760-0404
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Information:

Post Allowance Communication —
. Comments_002C13.pdf

Incoming b1103df7c6753291IOSEcedbeSfdod/lbdfi
:39

Warnings: 

Information: 

Total Files Size (in bytes) 204714

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DOIEOI903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/ROI105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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391“ Avai'alanfiosv FEMS) TRANSMI’I'TAL W
Complete and send this form, together with applicable feets), by mail or fax, or via BPS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
PO. Box 1.450

Alexandria, Virginia 22313-1450

INS'lRIIC'lIONS: This fotm should be used tor t1ansmitting the ISSUE FEE. and PUBIICATION Fle (it iconired) Bloc. ks I through 5 should be completed where approtninto. All
further correspondence including the Patent advance orders and notification of maintenance fees will be mdied to the current correspondence address as indkated unless mirectcdbelow 01 directed otherwise1n Block 1. b (it) 5 met ‘ ’in - a new corres wondenc c addtess: and/or (b) indicatin a se arate “FEE A DDRESS' for maintenance fee notifications

Note: A ce1tifioate. of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papets. Each additional paper such as an assignment or Formal thawing must
have its own certificate. of mailing or transmission

   

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any :linuge of nddrcfi)

 
64735 7590 01/27/2020

KNOBBE, MARTENS, OLSON & BEAR, LL

MASIMO CORPORATION (MASIMO)
2040 MAIN STREET
FO'URTEEN'I‘H FLOOR

IRVINE. CA 92614

Certificate of Mailing or Transmission
I hereby certify that this Fonts) “Irarismittal'1s beinrt deposited with the United
States Postal Service with sufficient postage for lost class mailin an envelope
addressed to the Mail Stop ISSUE FEE address above. or being transmitted to
the USI’I0 via EFS-Wtb 01 by facsimile to (571) 273- 2885. 005L116 date. below

(Typed or pnnted name.

(Signature
(Daic‘  

APPI. .ICATION NO. FILING DATE FIRST NAMED INVFzVTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/544. 713 08/ l9’2019 Jerocn Poo Zt‘. MASI.ER002( 13

TITLE OF INVENTION: MULTI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE MEASUREMENT OF BLOOD CONS'I‘I’I‘UFN 'I‘S

APPI.N TYPE ENTITY STATUS [551‘E .FF.F. DUE. PUBLICATION FEE DI:F PRFV. PAID ISSUE FEE TOTAL FEF.(S) DUE DATE DUF

nonprovisional UNDISCOUNTE-D $1000 30.00 $1000 00 04/27/2020

EXAMINER ART UNIT CLASS-SUBCIASS

LIU. CIIU CIIUAN 3791 600-310000

  

 

l. hange of correspondence address or 1n Nation 0 " *ee Address' (37
CPR 1.363).

2. For prtnnng on the patent ront page, hst
(l) The names of up to 3 registered patent attorneys - .
or agents OR. alternatively, 1 Knobbe Martens
1'2) The name of a single firm (having as a member :1 018011 & Bear LL13
registered attorney or agent) and the names of up to 2__
2 tegistered patent attomcys or agents. If no name. is
listed. no name will be printed.

=3 Change of cotrespondencc address (or Change of Correspondence
Address form PTO/SB/ l22) attached.  

Cl "Fee Address" indication (or "Fee Address“ Indication l'orrn PTO/
SIS/47; Rev 03-09 or more recent) attached. Use of 11 Customer
Number is re nit-ed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an ttssignee is identified below. 110 assignce data will appear on the patent. If an ussignec is identified below. the document must have been previously
recorded, or filed for recordation. as set forth in 3'7 CPR 3.11 and 37 CFR 3.81mi. Completion of this form is NOT a substitute for filing an assignment.

DJ 
(A) NAME 01‘ ASSIGNEE (11,1 RESIDENCE: (CITY and STATE. on COUNTRY)

Masimo Corporation Irvine, CA

Please check. the. appropriate assignee catcgmy or categories (will not be. printed on the patent) : Li Individual 0i] Corporation or other private group entity [.1] Govemmrmt

421. Fees submitted: mlssue Fee DPublication Fee (if inquired) DAdvance Order — # of Copies
4h. Method of Payment: ( Plearnfirrl reapply any previously pair/fee shown above)

X} Electronic Payment via FPS—Web Q Enclosed check D Non-electronic payment by Ciedit card (Attach form PTO~2038)

S} The Director is hereby authorized to charge drowned-Many deficiency, or credit any overpayment to Deposit Account No. "1,1;1,4 1,0

 

 

5 C.hanga-111 Entity Status (lroni status indicated ahov.)
mAbsent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B). issue
fee payment. in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status. checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
3311}; Checking this box will be taken to he a notification of loss of entitlement to small or micro
entity status. as applicable.

i.) Applicant certifying micro entity status. Sec 37 C.FR 1.29

5:} Applicant asserting small entity status. See ‘37 CFR 1.27

L! Applicant changing to regular undiscounted fee status. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33

Authorized Signature (Scott Qromar/ Date 2020—01-28

'l'yped or printed 111111111 __ SCOI-t Cromar Registration No. 65066

. See 37 CFR 1.4 for si nature re uirements and certifications.
  

 
 

Page 2 of 3
I’TOL-SS Part B (OS-I8) Approved for use through 01/3 [/2020 OMB 0651—0033 US. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
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fifléteé States Exam and Yméemafie {Effiee

Office of fife Chiqff-‘émmciar’ (win? 
Decument fiodeWE-TEE

{wiser $344888:

Sate Aemunting Betaflifégi’gfiga

Sale Item Reference Number Effective Date

16544713 01/28/2020

Document Number Fee Code Fee Code Description Amount Paid Payment Method
I20201SO18380087 1501 UTILITY APPL ISSUE FEE $1 ,000.00 Salea
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF CONIMERCE
United Slates Patent and Trademark Office
Address: CONJNIISSIONER FOR PATENTS

PO Box 1450
Alexandria, Virginia 2231371450
wwwuspto gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
 

16/544,713 08/19/2019 .Iemen Poem MASCER002C13 9381

KNOBBE, MARTENS, OLSON & BEAR. LLP

MASIMO CORPORATION (MASIMO) LIU- CHU CHUAN
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614 3791

02/12/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e—mail addreSS(eS):

efiling @ knobbe.com
j ayna.cartee@ knobbecom

PTOI.-90A (Rev. 04/07)
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Application No. Applicant(s)

””09 0 owa ’ ”:V Examiner Art Unit AIA (FITF) Status
CHU CHUAN LIU 3791 No

- The MAILING DA TEofthis communication appears on the cover sheet wit/7 the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.2 This communication is responsive to the IDS filed on 01/10/2020.

[:I A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

.3 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

.2} The allowed claim(s) is/are 2,4—25 and 27—31 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPeredback@uspto.gov. 

:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119( )-(d) or (f).

Certified copies:

a) CIAII b) D Some *0) D None of the:

1. I] Certified copies of the priority documents have been received.

2. D Certified copies of the priority documents have been received in Application No.

3. [:1 Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2( )).

* Certified copies not received:

Applicant has TH REE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABAN DONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5C} CORRECTED DRAWINGS (as “replacement sheets“) must be submitted.

C] including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6C] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner‘s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0 Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment

2.. Information Disclosure Statements (PTO/SB/08). 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 01/10/2020.

3C] Examiner‘s Comment Regarding Requirement for Deposit 7. C] Other .
of Biological Material .

4.l:l Interview Summary (PTO—413)
Paper No./Mail Date.

/ERIC F WINAKUR/ /CHU CHUAN LIU/

Primary Examiner, Art Unit 3791 Examiner, Art Unit 3791

 
U.S. Patent and Trademark Office _
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No/Mall Date 20200203

1222



1223

Application/Control Number: 16/544,713 Page 2
Art Unit: 3791

Allowable Subject Matter

1. Claims 2, 4-25 and 27-31 are allowed.

2. The following is an examiner’s statement of reasons for allowance: The IDS filed

on 01/10/2020 has been considered. The claims remain allowable for the reasons of

record. A signed copy of the 1449 is attached for completeness of Applicant's records.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

3. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CHU CHUAN LlU whose telephone number is (571 )270-

5507. The examiner can normally be reached on M-Th (8am-6pm).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.

If attem pts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Jacqueline Cheng can be reached on (571) 272-5596. The fax phone

number for the organization where this application or proceeding is assigned is 571 -

273-8300.

1223
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Application/Control Number: 16/544,713 Page 3
Art Unit: 3791

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571 -272—1 000.

/ERIC F WINAKUR/

Primary Examiner, Art Unit 3791

/CHU CHUAN LIU/

Examiner, Art Unit 3791

1224
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PTO/SB/OS E uivalent

 

 

Application No. 16/544713

INFORMATION DISCLOSURE Filing Date August 19. 2019

STATEMENT BY APPLICANT First Niamed Inventor Jemen PoezeArt Unit 3791

(Multiple sheets used when necessary) Examiner Liu, Chu Chuan

SHEET 1 OF 1 Attorney Docket No. MASCER.002C13

  
U.S. PATENT DOCUMENTS

Document Number Publication

Number - Kind Code (if known) Date Name
Example: 1.234567 Bi MM-DD-YYYY

Pages, Columns, Lines Where
Relevant Passages or

Relevant Figures Appear

Examiner Cite
Initials No.  

FOREIGN PATENT DOCUMENTS

   
  

  

Foreign Patent Document Pages, Columns, Lines

Examiner Cite Country Code—Number—Kind Putligllggtlon Name Where Relevant Passages T1
Initials No. Code MM-DD-YYYY or Relevant Figures   

 
 

 
  

 Examcle: JP 1234567 A1 A ear 
  
 
 

NON PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials No. Item (book, magazme, Journal, serial, sympostum, catalog, etc.), date, page(s), volume—Issue

numbers , ublisher, cit and/or countr where ublished.

2020—01—09 Complaint for (1) Patent Infringement (2) Trade Secret Misappropriation and (3) Ownership
1 of Patents and Demand for Jury Trial, Masimo Corporation and Cercacor Laboratories, Inc. v. Apple

Inc., Case No. 8:20-cv-00048, 64 a es.

  

    

 

Examiner Signature [CHE CHUAN LIU/ Date Considered 02/03/2020

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 - Place a check mark in this area when an English language Translation is attached.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /c .L/
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UNITED STATES PATENT AND TRADEMARK OEEICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVIISS IONER FOR PATENTS

PO Box 1450
Alexandria, Virginia 22313-1450
www.uspt0 gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

16/544.713 03/17/2020 10588554 MASCER.002C13 9381

 

64735 7590 02/25/2020

KNOBBE, MARTEN S, OLSON & BEAR, LLI’
MASIMO CORPORATION (MASIMO)
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pairllsptogov for additional applicants):

Masimo Corporation, Irvine, CA;
Jeroen Poeze. Rancho Santa Margarita, CA;
Marcelo Lainego, Cupertino, CA;
Sean Merritt, Lake Forest, CA;
Cristiano DalVi, Lake Forest, CA;
IIung Vo, Fountain Valley, CA;
Johannes Bminsma, Opeinde, NETHERLANDS;
Ferdyan Lesmana, Irvine, CA;
Massi Joe E. Kiani, Laguna Niguel, CA;
Greg Olsen, Lake Forest, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (ReV. 10/09)
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Dockct N0.: MASCER.002C13 Page 1 of 1

REQUEST FOR CERTIFICATE OF CORRECTION

First Inventor : J eroen Poeze

App. No. : 16/544713

Filed : August 19, 2019

Patent No. : 10,588,554

Issue Date : March 24, 2020

Title : MULTI—STREAM DATA COLLECTION SYSTEM FOR

NONINVASIVE MEASUREMENT OF BLOOD CONSTITUENTS

Conf. No. : 9381

Commissioner for Patents

Office of Data Management
Attention: Certificates of Correction Branch

PO. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Enclosed for filing is a Certificate of Correction in connection with the above-identified

patent.

The Certificate of Correction includes a request to correct typographical errors in the

domestic priority application data as printed on the patent grant. The correct domestic priority

claim is cvidcnccd by the filing receipt in this application dated August 29, 2019, a copy of

which is provided with this request.

Errors cited in the Certificate of Correction appear to have been incurred through the fault

of the PTO (see 35 USC § 254, 37 CFR § 1.322, and MPEP § 1480). No fee is believed to be

required. Charge to our Deposit Account No. 11—1410 is authorized for any additional or

remaining fees.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: April 29, 2020 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066

Registered Practitioner

(949) 760-0404

32706116
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 10,588,554 Page 1 of1

APPLICATION NO. : 16/544713

ISSUE DATE : March 24, 2020

INVENTOR(S) : Jcrocn Poczc

It is certified that an error appears or errors appear in the above-identified patent and that said Letters

Patent is hereby corrected as shown below:

On the Title Page

Item (63), Page 2, Column 1 at Lines 14—15, Related US. Application Data, Change “and a

continuation-in-part” to --which is a continuation-in-part--.

Item (63), Page 2, Column 1 at Line 21, Related US. Application Data, Change “and a continuation-in-

part” to --which is a continuation-in-part--.

In the Specification

In Column 29 at Line 14, After “thermistors” delete “(not shown)”.

In Column 38 at Line 22, Change “15008” to ——1500B——.

 

32705925

MAILING ADDRESS OF SENDER:

Scott A. Cromar

KNOBBE, MARTENS, OLSON & BEAR, LLP DOCKET NO. MASCER.002C13

2040 Main Street, 14th Floor

Irvine, California 92614

PTO/SB/44 Equivalent
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UNITED STATES PATENT AND TRADEMARK OFFICE UVITEI‘I STATES DEPARTMENT OF COM'MFIRCFI
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandtia Vugma Z31-3 1450wvm.uspto.gm
 
 

APPLICATION FILING or GRPAR

NUMBER 371(2) DATE UNITT FIL FEE RECD ATTYDOCKET.NO TOT CLAIMS IND CLAIMS
16/544713 08/19/2019 2688 2120 MASCER.002C13

CONFIRMATION No.19381
64735 FILING RECEIPT

KNOBBE, MARTENS, OLSON & BEAR, LLP

MASNO CORPORAWN (MAW, IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

Date Mailed: 08/29/2019

Receipt is acknowledged of this non—provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence

concerning the application must include the following identification information: the US. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike—through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Jeroen Poeze, Rancho Santa Margarita, CA;
Marcelo Lamego, Cupertino, CA;
Sean Merritt, Lake Forest, CA;
Cristiano Dalvi, Lake Forest, CA;

Hung Vo, Fountain Valley, CA;
Johannes Bruinsma, Opeinde, NETHERLANDS;
Ferdyan Lesmana, Irvine, CA;
Massi Joe E. Kiani, Laguna Niguel, CA;
Greg Olsen, Lake Forest, CA;

Applicant(s)
Masimo Corporation, Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 64735

Domestic Priority data as claimed by applicant
This application is a CON of 16/534,949 08/07/2019
which is a CON of 16/409,515 05/10/2019 PAT 10376191
which is a CON of 16/261,326 01/29/2019 PAT 10292628

which is a CON of 16/212,537 12/06/2018 PAT 10258266
which is a CON of 14/981 ,290 12/28/2015 PAT 10335068

which is a CON of 12/829,352 07/01/2010 PAT 9277880
which is a CON of 12/534,827 08/03/2009 ABN
which claims benefit of 61/086,060 08/04/2008

page 1 of 4
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and Claims benefit of 61/086,108 08/04/2008

and Claims benefit of 61/086,063 08/04/2008
and Claims benefit of 61/086,057 08/04/2008
and Claims benefit of 61/091,732 08/25/2008
and said 12/829,352 07/01/2010

is a CIP 0f 12/497,528 07/02/2009 PAT 8577431
which Claims benefit of 61/086,060 08/04/2008
and Claims benefit of 61/086,108 08/04/2008

and Claims benefit of 61/086,063 08/04/2008
and Claims benefit of 61/086,057 08/04/2008

and Claims benefit of 61/078,228 07/03/2008
and Claims benefit of 61/078,207 07/03/2008

and Claims benefit of 61/091,732 08/25/2008
and is a CIP 0f 29/323,408 08/25/2008 PAT D606659

and is a CIP of 29/323,409 08/25/2008 PAT D621516
and said 12/829,352 07/01/2010

is a CIP of 12/497,523 07/02/2009 PAT 8437825
which Claims benefit of 61/086,060 08/04/2008
and Claims benefit of 61/086,108 08/04/2008

and Claims benefit of 61/086,063 08/04/2008
and Claims benefit of 61/086,057 08/04/2008

and Claims benefit of 61/078,228 07/03/2008
and Claims benefit of 61/078,207 07/03/2008

and Claims benefit of 61/091,732 08/25/2008
and is a CIP 0f 29/323,408 08/25/2008 PAT D606659

and is a CIP of 29/323,409 08/25/2008 PAT D621516

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 08/28/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

isUS16544J13

Projected Publication Date: 12/05/2019

Non-Publication Request: No

Early Publication Request: No

page 2 of 4
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Title

MULTI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE MEASUREMENT OF BLOOD
CONSTITUENTS

Preliminary Class

369

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicants license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self—help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1—866—999—HALT (1—866—999—4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 8: 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730—774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,
and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482—6800.
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Electronic Acknowledgement Receipt
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——

MULTI—STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE

T'tle °f '"Venmm MEASUREMENT OF BLOOD CONSTITUENTS

First Named Inventor/Applicant Name: Jeroen Poeze

Customer Number: 64735

Scott Cromar/Wendy Castorena

Filer Authorized By: Scott Cromar

Attorney Docket Number: MASCER.002C13

Receipt Date: 29—APR—2020

Filing Date: 19—AUG—2019

Time Stamp: 14:28:50

 
Application Type: Utility under 35 USC 111(a) 

Payment information:

Submitted with Payment

Document Document Descri tion File SizelBytes)I Multi Pages
Number p Message Digest Part I.zip (if appl.)

Request for Certificate of Correction CoC_C13.pdf 9B50l4e5L2LL07435608dl51 60925358l95dea: 
1233



1234

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DOIEOI903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCTIROI1 05) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF CONIMERCE
United Slates Patent and Trademark Office
Address: CONJNIISSIONER FOR PATENTS

PO Box 1450
Alexandria, Virginia 2231371450
wwwuspto gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
 

16/544,713 08/19/2019 .Iemen Poem MASCER002C13 9381

KNOBBE, MARTENS, OLSON & BEAR. LLP

MASIMO CORPORATION (MASIMO) LIU- CHU CHUAN
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614 3791

05/1 1/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e—mail addreSS(eS):

efiling @ knobbe.com
j ayna.cartee@ knobbecom

PTOI.-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OEEICE

Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450
Alexandria, VA 22313-1450

www.uspto.gov

 
Patent No.: 10588554

Issue Date: 03/17/2020

Appl. No.: 16/544,713
Filed: 08/19/2019

PART 1A! RESPONSE FOR CERTIFICATES OF CORRECTION

This is a decision on the Certificate of Correction request filed 29 April 2020.

The request for issuance of Certificate of Correction for the above-identified correction(s) under the

provisions of 37 CFR 1.322 and/or 1.323 is hereby:

(Check one)

Approved [:1 Approved in Part Ci Denied

Comments:

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48

[3 This iS a decision on the petition filed to correct inventorship under 37 CFR 1.324.

E] This is a decision on the request under 37 CFR 1.48, petition filed . In view of the fact

that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to

correct inventorship under 37 CFR 1.324.

 

The petition is hereby: 1:] Granted C] Dismissed

Comment:

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate

naming only the actual inventor or inventors.

/JACQUELINE CHENG/

Supervisory Patent Examiner, Art Unit 3791

Technology Center an
Phone:1571)272—5596

Certificates of Correction Branch email: CustomerserviceCoC@uspto.gov CoC Central Phone Number: (703) 756-1814
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 10,588,554 B2 Page 1 of 1APPLICATION NO. : 16/544713

DATED : March 17, 2020

INVENTOR(S) : Jeroen Poeze et a1.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page

Item (63), Page 2, Column 1 at Lines 14-15, Related US. Application Data, Change “and a

continuation-impart” to ——Whieh is a c0ntinuati0n—in—part--.

ltem (63), Page 2, Column 1 at Line 21, Related US. Application Data, Change “and a

continuation—impart” to ——which is a continuation~in—part——.

In thc Specification

In Column 29 at Line 14, After “thermistors” delete “(not shown)”.

In Column 38 at Line 22, Change “15008” to —-1500B——.

Signed and Sealed this

Second Day of June, 2020

Andrei Iancu

Director afthe United States Patent and Trademark Qfi’z‘ce
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