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NON- | NVASI VELY MEASURI NG HEMODYNAM C PARAMETERS 5 Thi s
application clains priority to U S. Patent Application
Serial No. 10/269,801 ofthe sane title filed October
11, 2002, incorporated herein by reference inits
entirety. Backaround of the Invention 1. Field of the

app S-SV AR RS MRS G s TRy NRBE ChakandeTers
associated with the circulatory systemof a living
subj ect, and specifically to the non-invasive

monitoring of arterial blood pressure. 2. Description
of RelTatsegpT@dbmnohingypribbiyThél adatnatepticednt $€II]1EIDNS 10/269.,801

b@glﬁg Sg%]gz!h%lﬁﬁmg) ]ge';'(g ?@ﬁ(@ggggﬁ élg'\s)i)lyl %Blepci SIQ%%V[EEG‘[}/

such neasurenent techniques would allow the caregiver

to continuously nonifgRksarswbirettvesionl ood pressure
accurately and in repeatable fashion w thout the use

of inda@? offpt Brewiiotcat het ers (commonly known as "A-

l'i nes"phid Mh@M¥onNWIRES o&fcrdBt td @ﬂ%zdt@lalﬂj'lﬂ&ho@sor@: monitoring
exanpl e, surglcal operatlng roons where

clowiniatere asocizet withthe dgeient HoRy dfa ltwwewhjeétoand specifically to
pﬁ]?ﬁ(ﬁ"iﬁ@aswﬁnc%ltglﬁimo (%Slﬂgin”tl 'bﬁ:’od 1%?5\(1% al wel | known

t echni ques have ore 8n used to non- i nvasi vel y
nonitor a subject's arterlal bIood pressure wavef orm
nanmel y,, .auscul ta onetry, and tononetry.

Bot h ?hgggﬁggﬂPPa%qa%dgﬁgnmhﬁqIIonetry t echni ques use

a st aﬁldlaﬁdcumtﬂfdoaﬁll‘&sbhﬁ nan-vatifd mtdsatemesicdUdes! gréwure has long
subject's . T uscul t at or

215‘3‘3{35?%»}“&11?3’&8 et %%éc“értfﬁj ‘g&a"%‘ ﬂg’g‘é)f B " %““EYY VB%“&:Q“BS would
PLIRSSHE €S cdYerM®BbIRIORY BelifoRh Butfer otbkol fressotindsratehadnd in
occur as the cuff is slowy defl ted The

oseFIbEBtICY iiheu kil Hife! s R teg g iheteRdppgnmonty known as “A-
dgtenmh B8SnNRS 6 RERES MERing A8y é’\@dn'plea&n B8 oB&tRIRCHOSs where
mean pressure, by neasurlnq actual pressure changes

t Ratingee JEcHirHe tlﬁé‘a‘é@“ﬁpf Hee Hlpred e |a§~ e FEEE.- Bot h
techniques wIeu&LIh NEHRIBSS Y& ¥aLYes 88nYused to non- invasively
intermttently, because of the need to alternately

i mbhigr @ sBQccndteE Papé preprarcufrlonantmdie pusHion. osciltometry,
r "o BUBE G e il YR RLAGHR! BSRHESS 1se a standard
$ % Oqlgtngll )El_hﬁc%tﬁ ?%U%E%Lgtﬁ?@nggc]luso; Eea?tB 3 Eze Lt SbIIIS(e)o'(Ij standar
pmﬁ&sueeanMTﬂmr@mg@camnsﬂﬂﬁésbm@hﬁ@ﬁ@d ﬁ@imQCMM@sewcmﬁmm

t echni. ques. Ebclu, unent.s of »

dgegeap 11%&3}653}1 g%t s?) st gvaenqﬁléaejceo?c glﬁ:gsrmaﬁs b);/ 1 nuonn celptv\}hK(%:othoﬁ

e&ﬁﬁ@ﬁhmemhﬂ1§&ﬁ$hﬁgsM@M@f&ﬂmﬂiﬂhelﬂﬂcmmh&t&ﬂbkmakmsheomm
ressure. 1 However I.nstrunents

bl ood
a8 BRRR ehdF e et VR it Suhel 6 SURGH: Tear ABGogy eaduring

PLRSS Yr@s ¥AENALIsOME: oM Bhhaterr @f (er diff @,atleﬂmﬂ@oa;duarﬂ&amueq
in many medi cal applications, including sur

t GRPRTIURSSRCARIUST PRIV IHIEHBREE Y yoeeaisa o8 drigrd %ﬁé{mtq Iinflate
ther medicale &fitSand they cannot replicate the subject's actual blood pressure

waveform. Thus, true continuous, beat-to-beat blood pressure monitoring cannot be
achieved using these techniques.
Occlusive cuff instruments of the kind described briefly above have generally

been somewhat effective in sensing long-term trends in a subject's blood pressure.
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5 According to the theory of arterial tononmetry, the
pressure in a superficial artery wwth sufficient bony

support, such as the radial artery, nay be accurately
recorded during an applanati on sweep when the

t EI%%‘M ' SQIB[@'[I‘ESQLHﬁéﬁyE&GI%Lgy "P\ste ge%ﬁ %GHIQR/E: i §5dBsing shart-term blood
"appl anation" refers generally to the procesS of

v arejHurfg varkdlopy eduelr ercapiptitisdl tropartheceaint wayy, midical applications,
appl.anatjen.,sweep refers to a time period during which
pressuFe GVer the artery is varied 10 from
overcdﬁmregbn@m @bMUmﬂbnmompwﬁ$shbmxwm Mice@ Wmethsameddtal arts.

t H.[ccgr]c)i/m% téo ga\t/: et?eo&nﬁfr: gl mnp %nongtp}a%‘neg%lés%gl gS\éV% §'Rg§gi%j gr&ery with
t halicipriassub@popusiess lﬂiE eadid tartergcan B acclatelsh@c@tel Ofring an
t he Swee t he artFré IS u derconpressed o t hat
nf PR hRpEP ‘Uﬁé 5t @@U}“é‘ BIFF YL HAL 48 of eli™ ik Ation”
t hgersweePallyl to ke ASsdpRA hbhate taNpRpRIARRiONo ARCWRSy. An
durlng which the arterial wall tension is parallel to
t ARPIRIgHYNEesP refys g Fge Beriodeleng RIS Areseys aler Predssiyyie varied
I %ﬂ%&%&%&%@rm BB HHELACE vRBGeks KhecORLY oPL 1 %@qsw
detected by the tononeter sensor. At this pressure,
i sppaRsgiigresveEhae arlse lﬁray@frmmliﬁé@mtowd%We ashe b, o thet plessme
gﬂ%s aH,Bﬁ(d W:&g}d@&” ﬁﬂh‘eleﬁd 2)f Rt %@Féﬁr Be %ptg ?J]E]ﬁ%?tcom 1essed 50 that
rrespon s to zero transnural "pressu !
anmumgmumﬁnh@cphmph@n@mﬁhngmt@émtowmhmnhquEphMMquamwdtmn
t Fma Ig]pé) Gaﬁ%’céoranscgctcﬁ mmcr WPIC{ %}é Oaltéelgl:gﬂ \\Ig]asl?te?slr,]o% 1t|%’ rpgléﬂfld t& the tonometer
om&fabg/l Hgreathe raﬁﬂfllan)beﬁsﬁlle At ydicudar do thetshefadeadil & the only stress
Pe transducers, each directl sen@f P
ﬁcé lg/é ‘rfaa?leeégl SERSOF- ht‘élt 5 dféergfLS/‘? htds SﬁBl] mttt G‘S@g}\émum peak-
fche@R Gl pllifads | (ZR A iR ISy §Yulsaiilky) }ﬁessfuﬁaﬁﬁ&@a frrebds to zero
erlying artery. The array is urged against the
tP§§G@“”P6“§5blanate the wunderlying artery and
t her eRynCass QriRAle FQ- RS RINRNSS BU kSR Adcl h Qi Welubdsy rigid
the artery to 25 be coupl ed through the tissue to at
| &8t OSHIFHATHE RIPREUE ERE WOkt INAPRARH ayaiaft e fitweenerlying a
t pansaucansyl . ousﬁlg LQia BN € 1*1'83{1 alucdbRa8Mn Oiﬁ?ect Y ggnse the
transducer s always over tRe art ery, regar
aregnisasiotdcpm ém ttnldél Mg pubggct kg, samdyq@el of smqgln@nmer only a
hﬁ\{\ﬁf‘éﬁ F‘ t]{ Surlh 1!?00 51 te'i 1%%}11%;% urgé’daMﬁﬁ!(t%e tl@u%,slto ap{)llal?ale the
di scr trans ucer y 1S hot
anlactedmg ahdaty fm«l: dwpéwlcbllme bwttbrbtd*u @resomnd vaTous eidnit durastery to

i rlyi t t
g[wh %oeu e%&ljdhrlouﬂ t1e ti 5:ng { gi% lge\gs %}Xei (réllﬂh% gglasﬂr%cggsm/%& fuégg?f?fpffet ent

t hiensdesul i uzed Itcr ansiudar aslegnals . tranfiucaddi AR, oveR the artery,

sone thi s inconpa ibthI% can cause SISSUE
T S AL YR R bl T I QST E b BBe Sripbieet f
t @veliabldlvbidks UL, th IRfy PIdisRfet@irdnsdRER nﬂeﬁ’d#!ﬂg» B&¥Eanatomically
sought. to nore accurately place a sing
t BHEHED e VEhSBhSHHN YouE spruyr yO%Ibw@JthSeﬂsam QEslying Higragpy being
QY 6:qC ORI 184 %liSchi‘E&leeB NG i{LEBEASA he TRuitRE ttQtEs@ﬁ@b‘tj sfenals. In
variations within the artery. However, such syst ens
n@cyh[pqna@esqnwecagqgngmmcgﬁp'\abqll@{;gﬁm ansqms@m@nﬂm v agd nerve damage
ORRNEL wsﬁfa bi¥od ﬁfmoecn&q tight not optimally positioned

for si coupl i ng, urther typically require
conpaﬁamﬂveﬁy'ﬁmeEUEmnmsémmambmﬁanbonmermmummbfpkmea,mnge
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5 repositioning due to novenent of the subject during
nmeasurenent. Additionally, the nmethodol ogy for proper
initial and foll owon placenent is awkward,

essentially relying on the caregiver to manual |y

I | e

" gog&'h& 1% Q%g(?lggétggﬂf;' ?l%ogg el Elptgl ¥ ‘ﬁ%ﬁﬁﬂ n@? ﬁh%&%gégog i he sensor
( suthpassu tn:yvakmﬁﬁms W@t 1tnhbet zntef)r n@@wevon smdheystspmmmy p)lﬂce the sensor

al gel:(}aaﬁléo 6[‘16% 1?% <>eom EEhl}’ ﬁeﬂtmi(b élglﬁqu PPm&ﬁy Pogb é)accggjérswna
tbkﬁlpﬁﬁg,kandrdhﬂlﬁmt r)yncsyﬁtfeqmlearcemmfsmfcwmndny EpudatiBration or
sensi.tive 50 the orientation of the ressure
t FERRY Ry Lgntetlﬁ%vcgﬁ% alcihe Bgl?jﬁcé AHERS PSPEment.  Additionally, the
SpRGbid e8] foy propHCiRitaY SidefdBo 8 BOW B mehe & Adatak @ RsdeRtially relying
accuracy when the angqul ar rel ationship between the

t PRMEAUE vea i Mape !y apead e plipak foedfioprighasor igremsal on the
| Hidencs dOLRd BRIl %1@%chtmﬁqgﬁcﬂ% b‘?/qréw%]hﬁte[]@tl' l@@el on the
15 Since no two neasurenents are likely to have
ol BRAYL 6 afi¢r ar ey oraridag Krvdibreerenar Oblﬁ]e@ﬂl§é1| ynqtqurq]@mgaqﬁtgt which the
agﬁ_g)lqﬁg~ %"{ﬂt&d “eshect k0 the artery. Many of the

foregoi ng approaches simlarly suffer fromnot being
abl e ttonomiemny a:rsn%na; gonbt a:nmmmngu:luap qcieltatlt@ntisamlpznwlmh of the

the arter dl.ess Lateral  p@sit \
ngleqsmc tlanXdL{c {hetqu% t%cmﬁglc miomd % %%flllcg . sué’h %/ {%ms show a
ad@mdadmt o mme%nwmﬁmmehhgl aﬂ]at’lﬂﬂﬂsﬁlpf eaban eBo ﬂﬁnstih@: and the

Aﬁtg+h ésrqu%? ?18]}1 an fpﬁ?mw‘gcg(}e?‘%ﬁ ‘iml?vﬁeo |1$]£;aﬂé12181881 tarnté onsider ation,
heradnafntaiRasduiseneitly Haahnet 6gyeelad @ﬁnilﬂahﬁﬁa‘[ precisely

| ack of disp Eabl ity of conmponents associated with

¢ FE Se85 PR IBSEEFTIE 1N e | VA lelf bR BPiRRES Similarly
parit e At dehe HeYicCRaMAICh chRYn( hlgule raakhall) Rathede arery
in any fashion throu h direct or |ndj rect contact with

t ﬁ:é'ug&@ﬁ @é@t(ﬂg pqyétpp, uﬁﬁhqn{u@/rcegéﬂs 10 ms;t)ongg nppghanisms which are not
SQ(ﬁl‘ﬁieﬁ h& ?Aobﬁ/nl @(ﬁ'ltlllebeﬁ@{oﬁﬁic RhuRdPHE QUB‘J&E ch?heasQ:ﬂl\Iap@J of the wrist
subject; (i11) lose calibration through normal use,

t hieteeby necessitating a nore invol ved recalibration
proces d I

with aﬁnc&lﬁeﬁsg%%%% (Lfo g:t 1§1 q rgptoﬁaﬁﬁ ER' g%t ?%111%9) n(aﬁq‘?c;‘ﬂﬁ&gﬁﬁmem
dteslpmwmmléataf togthe nle o Dtis@sdhility e Gblmwmblﬁﬁ apfciaisbwith Thidsvice.
ba]% %L:fr cdl n)& % zoglet:seerllblf [oglgcté <re%tcﬁ%lnlagfe lﬁ%% eru:e \,\@h;ch 1{1%/? ¢L[)ebe contaminated
c oo risshios t (1 Du ﬁ} d,11 ettre uﬁm ea@rrptaneﬂﬂwsthmmﬁzcmgtbenigd.em itored); (ii)

repl ac. ur | t he si gn proc ,ar a
BB e g it Dl Toud P HRES IR A0 it sdiopgion throush
CANpaNeR! thefebphe@bStatiap aveabhelved dedlblition GRIkAI Bs opposed to
conponent s associated with a non-invasive henodynam c
a88@hs AT e liec EONSFY BEN 3o daress: 8%‘1%%‘56%“%1%0 or (iv)
I @RI AGRL a@dr oflc ¥EX Mm@ GRARE of @el. NENIOREHAL 96 fierr Bust¥RY in prior
anot her di sabi I|ty of the prior art concerns the

abit |sy§§me Gadneiuét laphlof joptye re Jh”éﬁbw ridnfestae euroapEnt(se., the
o@on?po%é‘lm, %%R A T S0 g&ﬁ%'dﬂﬁ% dQn S)HJCE%5 €ita prohibitively
| ocations. For exanple ere “b J ssuré
nblals wegnericsial eith eqummlaxjcq:mptﬁwmstﬂﬂamcb Sfeblom e. ldeally, certain

rati room

\9011330”9195’ a%ﬁg?ljltgd wlt no%plﬁ\f’mvterf%] doi%%am C '1s<;es SN GLYied Q3N be

readily disposable and twlaced at a very low cost to the operator.
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5 necessitate either (i) the use of on invasive

catheter (A-line), (ii) transport of the entire bl ood
pressure nonitoring system between the | ocations, or
(iii) disconnection of the subject at the first

moni 1 n,%O{hQICQ tsab?lq ?ebﬁl orqtrt’ con@edmst 91 b‘cﬁl’éb%:“ gonduct multiple
connect i'oh od pressure fon
Sysmﬁmvaﬁ1cﬁ1fw5L$<ﬁmth)11laa;oat:ctt(andlffé'iaﬁi tdlhesabdlz’bn ctxﬂ’ﬁﬁnt locations. For
associ at th invasive catheters ar

CRBEE oo PR e T e e wof“&éwi SPspng locations
t s Sth] @etatibg Sddnh afirddavay trefiflamta hbsplalQfpr ionfwﬁclﬁlbtﬁéﬁo.looles
and disconfort to the subject. Transport

of
eH?F$8m8FBHH(Bﬁgégﬁﬁ%“ﬁﬂﬁﬁﬁé?Fﬂ@ﬁﬁﬁéfﬁﬁQNE)FQP@%19f“ee“t
uploeN 3RS BRiod@ dvhembithkecafing hﬁﬁtﬁ%&&nﬂugnﬂs&hﬁect}on of the
desire to maintain nonitoring equi pment indi genous t

s pedgef pethp deataie ing Beaiogcbrnaet ioh then dubdse eenection © a
r @CORNAGL QRO n&ohﬁom\ §6h ol S @5 HOASRI rabl e,
since it reqU|res pl aci hg a sensor or apparatus on the
pat i enthesdiggditempsacigiedonth triviweye catliveareby well understood. These
ggﬁﬁﬁggn@cﬁéeﬁ lpgl%ﬁgﬂc k%ﬁédgdbg&t S QHE é(\fﬁg ux&élnlgntt k%? éfe \{ECUOHS and
dilisérfento thoedjdcons are in fact dlrectly conparable to
one ot her nce the s and
Suppor Lt ARpEF St bR R BTy F eGP 50 wrerehl due
fid it bllReatHcGRsicrARad theeBsiia 18 eWing N $0hit@ L SgaP Bt iYdizenous to
Iac&, qaln on the subject's tissue at the second
| SEEC SN e i kel i hood of having different coupling
bet weemistdifectiS@AHOsuRBEchNRcERIdhYdMde RIIDAY iV 888 8hd@frable,
the two | ocations is significant. Hence, identical
i Riffcall GERE RIFCIpY & SYPeOTRPIaYS V“b@mP@FU§@W§H€a§£@Mbﬂme
dthe;e%ff el{btces\llﬂtik’lgsle@zﬂlb];angn di ff %d%mw thOG&fel (Hfsc&illﬁgeﬁcg that the
changes in coupling, calibration, sensor paraneters,
am@a&u@mﬂ@dalﬁea@t BE $wo Qﬁfequ@béwna? egueifargdidsdy compar able to one

a ¥ 7
r ea SS?EJ:]IFEEMI& ﬂgcect ?gégg&nﬁg 5 @}Sﬁ’n %ng%ofﬁjﬂkg &‘H tvmdxa\h n
tat ﬂlhé‘llﬂt dekiigf, aphyhen eadivi gcnscmh@aqelmféﬁ plaggvidagael mnatblleeubject s
np%ng, af H]e”%&m%g ? nﬂo& Ohe ?Pe’:‘l{‘h%gi oPﬂavmﬂ thﬂ%lcnt 8 mU Eaetween the
Ings f rences in drostati res

ramQMMnmgwﬁmmmhﬂwﬂwgﬁ@aﬁasnun1@b&makm@ms@ﬁﬁ%ﬁﬁhﬁéMﬁgdmnmm

%gssure sensor e or
e

e AR 6 Ul gBon o e PreaT 8ot skl diffren

Woshiess tee knowndehen atipliad, cinmessur Rndod phdRclrahill @kted factors,
head of the subject the pressure readlnq obt ai ned

f PgtrPaFIrHEE Dp swaetighty gpd fwéld%aw sgpeiatedlijle thadpadings.

arter W)\ncﬂ]‘r&tdlsdlgﬁtycfﬁrtﬁceﬁﬁcﬁ% f @latet REHE ak FrRRL 1By i implemented
subj ect's bl ood vol unme exerts additional preessure at

t mesl reliafleamegist e yecpidssu e coedian | gwekod mresseyatcpdpgs for
tnl@[lglchgl% lﬁqll Hx%@ttmcs 1@%%% ze;rnl%waﬁlghtd Q(Q‘@ACGS 111 819\5’1%%[? %Et@veen the
is the result of Re hy rostéilc pressure associ at ed
\Aprtekﬁuter@n@qund/ﬁm@mganoﬂ' uac:emc(ﬂoumﬁmmﬁ wWhkigodsuesdos o heplth care
g 1%}0@2[ wis g {oalq ogJ ‘gﬁ;{cﬁlaypl%%g C? []1 ihggfzﬁn[l %P%E?CF of Ehr. su@ect the
i prepauessuhz@ wmesnﬂctfm@atﬁdtlmmldwtﬂmuﬁymaim@ (epf Ehetlsdnl artery) must

be corrected for the fact that the subject’s biood volume exerts additional pressure at the

radial artery, presumed to be lower in elevation than the subject’s head. The additional
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5 associated with the cardi ovascul ar system Wile

guite conplex and sophisticated, the circulatory

systemof a living being is in effect a piping system

which, inter alia, generates fl ow resistance and

t 0 r A ) i on: .

ﬁ%gsﬁg I5&; a@?{%gi\;ﬁv O‘Pﬁfzer ePC{] r%f& es%_\g ﬁa)éseo’%g%rtse?g\g flﬂ? ?liea%{i'mﬁfent of a

dumhenenﬁekbéEWBEMgMﬁeﬁmﬁesQdmeg&neagume@pmamauneﬂbnsofme

&% {Smmu%he heart and the radial artery may exi st
ure]y hydrodynam c 10 effects. Prior art

technlmﬂmmmmky d@%meﬁﬁlngpmgmuhwdmmswamMGlpwéﬁﬂmﬁmuc effects

differe gener |1 conprise, neasurin

arrrSpehach TS Boate b STRvhe SHTE R e Sl b hiophistcated th
| geataton sadieh dfhEhOrﬁgaﬂm@frsl inte@leesh ,pipnd st which, inter alia,
perform ng a manual nd cal cul ati on of the

h§dFBES dti'c 165]5@%@5%@&*% 6f?3reetﬁﬂﬂ Js HBISERES FGPK #otitkiign of the
db HbENeNERic PASEH ABRNIASBUIBABILAY eBld-QRR pr &§sek§im&§u;ed
vect or nagnrtude (connDnIy rounded to 9.8 ni's

Sticthe pé@hh@fqtbeé}eéar dehpbedid orery Bey %\efs}td“eé@r@mﬁho glrqdgnamic
si@hificant errors at worst. Based on the foregoing,
there is needed an inproved apparatus and net hodol ogy

for dburdtietbpiqueohtr icnuoust: yor 1arddasradnpieﬁvaeﬁ'\iére}nce generally

”@d”\fﬁké qua&nrgg Qhep& %‘gr rlrlcre mvgcl‘etvhl! c{‘rh@et\lx/%e\é {h9 mesrﬁu déme d{ Iocz[luen and
aihle ovgaﬁ of znmr@mand ﬂuard p@@n ACEuradnealian mncbdalcplaacrenfehet h)@ifr ostatic

ononetric rovi
- B oae ahér T PR BaIH (1M PR oB RN Rt taona e
vadeytr Migigpiaidie @r(t:orﬁrhryrsly ebuagyd RIS 8. rareRhakues are cumbersome
condi ti ons. Earatus woul d al so i ncorporate | ow

ety Pb‘?@b%%dlﬂﬁ@“ SipoHSRE, which could be

readi | Baséc (RERebgbiRg thee RSN Ikd &f inBRRERIpRatik AR QEthd BBy for

of calibratjon/ perfornmance (or purely on a preventlve

Or‘xccbrégelyoaprgmb%@ﬁzs)and g gu%veg/pbisesa{u% blepd| PREST W Adthin a living

V‘Q\‘H el folrh hrﬁﬁrﬁperdeapgﬁ g agid Met%dolld ?%Ll@ngec "1“5@'}‘&%90:9% and
both trai ned nedical personnel untralne

i #raPoeduibd placernet ebije anbpgive geleeﬁt) avtilegipjpeeviding robustness and

a | W-Te] Q - )

%Fénlr{hgﬂg)néé erﬁﬂ?méﬁ u gé? SV%{[ Er?ﬁ q:%%%r? lﬁgir(])gei qud Eﬁqr e @ngonéi;trons
a@panamcmusamdﬂc}péqohmwovmibw cait lamwmmgzb[g:s:gmp@rents which could be
ﬁl%%ﬁ%lsr%(pq c.e{l: ?1&%%%%11 %ﬁ" ¢ ngn ﬂgt?orrﬁ ogtloes]s %gfe cﬁa?léirag@éoeé @g%ag?:ea or aurely
whit mprhmmrcéydnamo@lchmrarret er measur enents. Summary of

the I nvention The wention satlisfies, t

af or et 1AL ABLBSERE “anl HiPaE e S ER b Suigined by
nedih ogised raerdlcmro PerioNMAShY ehipindi chdbai s HOUS| Moas$eeSdiNgubjects
henodynam progertres I ncl udi ng ar‘erral bl ood

pPedstiplly \ﬂN HERPY POGT gsedaBpreene ppd gnqifiprapeeaghdg system.

of theaddw@aty, 0he rﬁplowwa@%eﬁrrshe&pq%n@m Qvoaﬁrserfﬁﬁmrbt user ar
apparatus is disclosed he a garatus genera

coysives & readibr gleacaaisbewrics lpeowirgdats gpeet higho %»ﬂmf@lwecffects

15@6@%&{@( rtlplﬁenﬁ)d%)r'ra\ﬁh@ Bar %HQE rQGémsm@r%rHQt or apparatus
coupl ed race and adapted to nove a

Summary of the Invention

The present invention satisfies the aforementioned needs by an improved
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sensor; and alignnent apparatus adapted to nate with a
portion of the anatony, the alignnent apparatus
configured to maintain a desired orientation of the
sensor prior to coupling thereof to the actuator. In
o BXRTRLARYN DRI AR AL LAE ARRARARHRI S BMAR! ﬁéﬁintﬁl%amlo
elve the wist/forearm area of humen
t prepati¢sgmpledng appal %\lpmplﬁgm@owﬁmgwﬁlwﬂ suﬂﬁer:to pOS| tion

t( Ihe S&f Stchrl Slol%lp%gt & r{'l?e 1196%1?51?"111 RAE 1%\/631[]16910@;1}1%;% 'tsEnﬁgmem apparatus

| m\de;nﬂDBe(dnT wam»pantai gmetatﬂjap:tlﬁmséscf bla:epddwtail tbtrgceid® a portion of the

surenments of ubj ect i
TEBTNREa Vrha Spar oF begurar P b % BhBhrCigsSaged to move s
aiehgﬂ maat  aRmrbent aqi;alratuedldéml tbaﬁm abihen pRtibngr Wetdatbhe, the
anat ony of t he subj J gnhnent nenber bei ng
}&’f‘iﬂﬁrﬁ}r”@a"“?%s RRAT8Y 5] rtP a %E‘H‘éér A stiarrhiow piyth ﬁe‘ﬁmlB”O‘ to
d&ﬁlbf@’dh&édf enthatdi@or Wit ﬁlcrﬁéﬂﬂﬁg etBoBiRbd, 19@%9{%15 is adapted to
bet ween the measurements when the sensor is not
OLFEYAR BIIHOYEH MGWEP! By U AL P aeNif eliznmpep apprsatus {.s' configured
e?&%@ﬂh@” t}fe fﬁ%@ g\!fcn%@tlateu rb%tti%l} bgdﬂéfﬁfn&i (i. emf'm by t&%ﬁpr I Ses
a nol ded frame which is adhesively mated to t
subj edp' & se¢aduespecThe thseoition.s agpasipenddiedi fohian mtméity of
I@e@p@%ﬁaﬂﬁ{] me?sﬁl.‘en%ehg ot & C\/ﬁ\%ﬂo Lﬂ%éc DY %S'Sgy‘; \gﬁataP\}é\él atus generally
a@mtpaltmr an yiegjnmtallﬂeﬂﬁ"ﬁims adlapteﬁ fma;ptnuvﬂaob mattriaiwitathe emetmslaj of the
on ,of ensor .i s unc

PR THE SEYUEY P F e R g R FEBETN £ RE T nyBHEiBy T
agaaddadr usa@captadspba (Pas etnhl@ﬁhy abtwk@ast menere5QRNS Ahen the sensor
with respect 1o a anaf ony is disclosed. The apparatus

B AT ST T s ANa TR 1 O R S ST U MpY AT BEmmen
Slhi@%@%;hﬁhswa GRREO AL & @ﬁlzﬁadﬁ&%ﬁﬂﬁatec&t%dh@@%le&tb sotfbhxﬂzg The
apparatus adapted to nmaintain a substantially fixed
pBEIN iSoHSPRRdeH Widdipbe fraripsush gt hn srnethpan A @giewhat with respect
COQRERAhEw M Rusidl & AlchGROBRMor aPe@@{easEx%%i EQaR@sh Wil a central
said at |east one sensor in the desired orientation.
| egion el s whp teaordl Wentouplehomtieganeint appar at us
conpr |I§ g%hlﬁl Isf{lé%m?f th@e‘n%gﬁr% \gh‘dgmg %HB%@% Sft%il a‘é egs't off:iléqgtnsor
the positioning apparatus
a‘sslocesaetceob o tu’mtcan}brsacbse: osgthdhpegpar atumgmngt aﬂy mmpmqsk 331 Unment

to the frame elent n_order.to
SAhparalls a %n% Ot ntmliy co;llfgltn} Z;_)on %‘]16 T ﬁ’/ve dd [%OHIUOI}:IIIP apparatus

amidptbd ausrm;anamd ahereentiaB0 fbed wedtort hﬁhaﬁmeamd: &&hsﬁwomy and
In a four aqﬁect ofthe i nvention roved sens
a

i BT ?‘Sévé“é‘ff SRS FRP2ERS & BEEET Sa‘?ﬁgﬁ’ﬂ%t"@? (o) I the desired
agafabilIn genekahlyly GrpdieRS theda B! aPpdrabd Yomprises a h ame
fl exible substrate having first. and second regions;
RS PR A vable Fréinle. Eﬂ‘idélﬁfo HORIPS pIpArafs © glwfrﬁé@ﬂfb@fhusglble arm
SEAzAedel @B Mace - Predb3ROSRM 2fth cgﬂﬁcssl@(m@qcuﬁ@@'lem&nt Andder to
a plurality of electrically conductive traces di sposed
apainfagag tsubsintially ¢opstan relBosiybshepvarce, the [en tanddawne. and hence
pl?e?\VéeQHégl Eleekrical continuity between the data

st orage el ement and the sensor el ement. In one
exenpllaryouetrivadiim rtite lmtc:h@ow m e fed c@strasicidae aﬁﬁﬁlﬁ@% @itclo
tsgﬁ% :cl%]l rf?tgee ar g%‘a@ TH zel.:agb su rae u% alnplaéfyu rc:éuijlﬁeo% bstfa?e Wno first
i andl seches ;caglcpltsux alth tiyrapd el@mﬁltiahﬁpSScaradﬂwlcSl nadag:i@ed &@sor element
mate with
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correspondi ng contacts of a receptacle fornmed in the
actuator housing. In a fifth aspect of the invention,
i mproved henodynam ¢ assessnent apparatus is
disclosed The apparatus general |y conprises: an
r I i : ,
%Jeggg%}ttlﬁeaﬁe&tdﬁ%#ﬁn '1%95! gﬂlu 1%&}1& J&g}cglﬁt cgoqg%'i Ve tl%cg% gl(S)]%OSEd at
t tn:ast rpadLin iyt blytp@slpstl ntonthe hecei®1weingcﬂlecwcnlmonmsmg@tthtem the data

gtm gaeag%né%n fmd lhfgsensr()é ﬁlsl’ngtbl 8 olne %\rer{ng é“ Ydf‘%\ é)@lé]%egﬂgﬁtlmg‘?ace has an

aaaamlvus titeCfir ;mfm i ’m@ ratplz Snad trvadicaldt eheposint i fsgmnn”ghs)EEPROM
sai d _sensor ﬁ% to the initial P83|t|on|n

offE! @?&%ﬁﬁa:'a‘})y B o ﬁta PRRESY 211 Ghiteh " appepit U8 matd wit
C OiREpcRESg SorfdcBRa WedphcleTBmBENSOE achePeNdRd. W thin the
franme via a flexible sheet or nenbrane. The coupling

el ement! &ClHHpIsPEEST BE HBPHEN. fatRIce "ok Raels gjfesaesipparatus is
Wl:i?saosle@t hl“h%@xpf)&hﬁuss Se @y %quP:tlsQ§ afnr%@ﬁn&ﬁ ﬂ&sa ah\ t1r~l‘§:t‘>uphnﬂ
sensor in a desired position until the paddie Ts

r elpvie doomaling ivalh thorignncheappersiorand ¢ sSudes tatitadl [ppsition the

%e%?chtvath@s\f)gct% Bw@'*xgﬁ(s h%a ﬂ%gﬁ wi % cgn %”h(ﬁJE]CQI ling élaﬁen?ﬁtad%ﬂed to

tuat or
[ hts/emowmh frcam saldmsasmedn ﬂm)tllhmld tco,fcupm swttonm nram@leaaosnemsmg of said
F}GnSOl S%llﬁsg%}leﬂtefﬁ gl"rleallﬂl%aﬁ%(}S]UOln%%gg O%B g\g:ﬂ“lg? / %ITS"II ?]Cg? r]rge fgépment

OQnﬁmh@C@ﬁMﬂls@ﬁmhh@mamahmﬁysmﬁm&b@ﬁnmgtkhﬁm&&ﬂﬁ@ﬂ@umeﬂwm

S Bon e Pl B e e P HEER Aal LS VoA SRt withbot
| e abisdnNandl e GOGe @X @APkaRt the 8BROHINNEMsired PRIIFBIKEN the paddie is
conprises a reticle which is _reanabI attached to an

atfes Ty & ‘@]lcé]ﬁ%é’ﬁ’ﬁ“CtS‘FﬂédeiW@gi“Wé hel ?@ﬁ%ﬁ“lo"%\‘f‘/tﬂéiﬁﬂ“éé‘at’% €., under

f iR ARion @ @ERALadrMBhdaign rel ationship (e.g., hinged).

A sensor i s suspended within the frame 25 el enent as

pr evi oSt §xHesRact plelhe imivaticiaedinireves| Bawad of gosicaied scnsor

Ofith@pSUB ftinFokiofa LA i Bec5 A Bl.anahloRGGAY Sbn Hises
'ood Vessel, the Feticle renove nd then the frame

eﬂl@lrﬁémg "(Iamtdielwn@cbﬁﬁ)m@mﬁ]@e iapttonyil deesiag op tchwr btlood to said

VERREL &G L P g 2

pgléﬁ\?%,o(ﬁ%?acfheltg% %gaﬁls fpc!n‘rfws?iti l/'\:atxﬁﬁnc]mgecﬁé%?ﬂ r%gld :iensm at said

VE:S&ézln ilis cmhecfxempiae/ emsbcalhlhmshlwdma'b’(él Icnman&evaem@tl'mle Wmh is

omi. c

a | S%%%)ﬁ atmcged é ac hemgé 8lgmglllt OadFelsh nQ%‘B%; é%‘il%leoe toa frame
geleae@lih y l@@ﬂ'pneiaeﬁshqa(é.g.,r Sihgesli pp edrisorelk en@aided avat 1111 the frame

rker nmovably coupl e o the first ort e
g B LS REEEE RS il P PR vl Subiéer's skin
r @hiRtth O RSBl ik QedS@lct an@bdielossd.NhORicOXRATNATL Yand then the frame
enbodi nent, the second -7 support elenent is adapted

t HEPBR ARV TR L AYGIE; NhBRES; o He Wersbridsed @ppegred in place. A

el TBREmdnSnt [ﬁE’iY@in Yol SRMRL S Hetty Qentth§ sélmélsﬁwd%l}’(Q)BQ/regqcl is therefore
el ement such t the sensor is disposed in a known

r edtaiiphsAs hi p (e.g , via hinge, or sinmilar nechanica

coupl i . - t .ab I

act uat Ig se (9 tfh qgjﬁﬂg@g %nglgtg)élctﬂl? mglm?%e Alnﬁl\?glnnjt’kp sén@& lﬁrnmen{
IWW@G!S cbisodxﬁdc prlesepareunpmitdy congprises: a first su )pon ciement a

marker movably coupled to the first support element; and a second support element

disposed in known refationship to said marker. In one exemplary embodiment, the second
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systemis disclosed. The system generally conprises:
at | east one pressure sensor adapted to neasure a
pressure waveform from a bl ood vessel; an actuator
adapted to control the position of the at | east one
Z%E%?% Bfe%%@ttnﬁlg\ég%%&n&)pﬁ%&l a(“:o@ Segly(% ?§ﬁ%{ mga[g% %@?lgdl:] g&)g‘i)li element is
cmmsﬂanuMpbéﬁqW@ﬁh%ﬁmhMﬂebp@cwmmomﬂﬁbei@sbhméqxveS@aHmomn
M%‘?Jil%hﬂi e b\clg%?nﬂ cnf 4 n‘ﬂ?@me&%‘%ggt! c% i 91621? rhe mm l\ y \fhen the

sensor im t'o of ¥
acmu£m®Mmphwhhai$$nBor I n one exenpl ary enbodlnent a
removabl e a“lgnnené F@garat s adapt ed Ho naﬂntain saLd,
sensori %{UH BERSEY© At 1o%rano MProyee Cla% plﬁésung montitoring
Saistna et visdiekdt oTiRakdicSeasRrallf Siaghrias: bhadstpsiRVprastsleYsensor
described) is also provided. 15 In a ninth aspect of

t PEPIEAVR MR BIS 4 RESPHD PEYERT SRehetlood vesek ¢l r"‘émétéhé‘i‘f’rpted to
a&ﬂﬁ%ﬁﬂﬁ%oélﬁozﬁ bsGk s edst ohbecBeNSOKivARPAE Midbd BeRENRAN h¥brace
conprises: a pressure sensor adapted to generate an
efdipicH ite glaingdig Higl acigloatr helbsyniinly copsas ppstieppith expeco to the
aBlob@@&%elOQﬁelerﬁqﬁé Bl€e H‘Fr’ﬁtﬁ&fadaﬁechgy L g ehene 1 m a desired
adapted to at |east partly receive the sensor t el n;
ahﬁmambm@smebaﬂ@gmld@upwadl@dmthmﬂmobsmngﬂandaadaﬁmémwnta
g:(n%zé%g%)ﬁ? %ng%\%ﬁt éiﬁ():}l%g? % 5 Lgérf antnﬁaguﬁxrﬂ%)éﬂdqg}%sgg i dﬁsnc ecc)lrll?ca§ n prior
t theccawlitchof sawh ert@iter b heidheusic mglclelaemtazlntplef\ftmltlblefesuIbed) is also
congrifes a coupling adapter for coupling the sensor

@ ‘'us to a parent device. In an exenplary
enbodi Il”(&ﬂﬁuntbhﬁﬁecte bE AN tnveRIvp/S bisespaved eamnpad, pdfidre sensor
t he $are J g} Qﬁ npri ses. an actuator The sensor
aﬂ:ﬁ)ﬁ & 11'?>C 'ﬁé?ﬂSO]aﬂJgE)lfl%Ia m?]ﬁlaﬂ){é CPE@Pléqeﬁe?a [:ﬁE:SéLl[B SEnsor
dgfibleds RORIdd AN cRBBYA Ahdchtifoeh MeSRP&LutWRSIRA to at least one
uncoupl e 25 fromthe actuator) via the previously
r 8Fereesa &1 logrne HEmapparrely. dtleshparéntdieiss pecenser therein;
U b YRR c@f‘plém etk IRE NAd QfpEE Y bR Nsbk of 4 subject
nmeasurin t he bl'ood pressure”of a Il vi ng subj ect
dpesinggede arigast m‘a@ Roticgeter dicl appaampis dessed lducapf@@tu thgewzth
& o

ﬁfﬁ%{%r g%%ﬂgurltéggg&ﬂtﬂ%ﬁle@ﬁﬁ% g%a% %H@l%fglla%iﬁ% 1Jg u%ﬁélél‘?é{lﬁe senser
pmgmmh@nvmgmﬁhedamwlemsnl@ﬁepbemsmwmwmmm.Mes®@nmnmmnmﬁesa

%%n p% té;{gythSO,ﬁgﬂ c[c‘:glcglcoxne?sseér %ﬁs %Clﬁtrlagma?w S 1501 Sﬂ%p@&tﬁg;&: further
u&lqp@d tid&c s@msar in aan@kumbasmom@obé eodl bpfoé%ul%lewaien amcoupled

gconp time USIﬂ? the erei n the sensor
pOST LG PO Ot HE B eh‘é?HS w EHC“FS% LepiFPPHa Enat ony
bet wedh a BRASLFENENHS iishtRg, Lih En;ﬁb\ie@ ARl @PRARadtNSyeasuring
-8 In an el event h aspect of the |nvent|on I mproved

appar A uEesBo! Coliphd AR Hodiabred sdRsBE haslagangigly comprises:

S@iﬁ%sﬂ@ AR UN ARG LfpaAllsaQiiat ©falib® adbaChRs@sor TRE respect to the
coupl i ng apparatus generally conprises: a first

cHUpIINY 1B et NaFEpYseticdh ebens spsor Withnespect é@é@r‘f@i’lmmy
CQUR! dNehsLlng dii hecAGHHA c

CPARL e, et 40050 oA BSAHPL AL LSS SR i
f gsigt thel ssnent andt hﬂ@%@by" (btmpbl dresgurt e aascomt Omearschg the sensor,

S§ha8h fh@ s%nssolﬂb]?osﬂﬂ‘i ! %l m)c{mtamed with respect to the anatomy between

measurements using the alignmerd apparatus.
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rigid configuration. In one exenplary enbodi nent, the

first and second coupling elenents are substantially

pyram d- shaped and i nverse pyram d-draped,

respectively, so as to facilitate coupling under

condi t I S,

mi sal l*nolﬂg em%{]z?s %]0291; @ggﬁgﬁueol Zﬂﬂ) J\)eﬁ §;h:)a tLEngﬂi ).lhm a movable

(Saﬁﬁ)wﬂmgeramang@nﬂwmdpnensh@mwlsm@cwhds'ﬁmwamgmufmmmams

a!aest Q. dﬂ? Vc%ﬂ%ﬂ%eogﬁr‘lgét DeU [\}\nlege«%lel 1Sn{chSéJH§eg{?8é‘ élge e%’b %h(g a second

acmq»angmem,he ldlsbdmed b tistacamdr, ﬁ&m@nﬂdela&féﬁﬂ’ﬁdsme(ﬁfoeegewe at least

coupl.ed. .In ect .of .the invention,

FE TR A At LR IR A—

appidr aéhtgurg@mer ah |oyie COBRpLSEshbaiBEAC e af@P LR s¢@nd coupling

receive a portlon of the 15 anatony of a subject; an
a®STPPORE SHRTAYER a8 K abiRFd @BUPIEES Py PR BPe ESPCHEED. S0

Sh@@?@m[ﬂfﬁ@%ﬂplh@' DecRABRIBShst RnROShE 158M0A (z%fe’lnﬁf%f element) is

assenbly relative to the portion; wherein t

2l a8ena I va B e peiond cleawpr ins b alanat ERT) h@c@ﬁlﬁlpgikhdlmﬁ‘ﬁmﬂs

O EXEMBLALY axPodi BNk W2C8, | -

subgtaﬁ?gé fy unitary 6b%€§hgﬁ% gdagféﬁgygtgﬁﬁsﬁ apd HC of

extrepliagye bebach deesnsof astdueh i ywidstctvated whor hakint afd scond elements

h%g%Ft th the ratchet nechani sm di sposed 20

subs iﬁilally within the brace. In a thirteenth aspect

of t heni :n\lmallﬁh oa’fspecit n:;ﬁruhw daveappariapused oencontipmit bppgratus is

nam c sensor with respect to

T InRRc B e o, SRR Rar A TENE Plagf ' staFRE minip of e
ehl&tl[fﬁhi’}t ofptesml’ﬂe&t&uﬁidj Ugbaremtmbdr adfusth@asbulidr e ehede@ee@Ss support
of f 8 e sensor. In one exenplar
6% ?1 g 2 iim tgﬁpﬁg‘;l% f &Sy rﬁﬁ?eln é\/sleléltlﬁ% gq: Py tion; wherein the
aghj mﬂo&dcmsmmnm@sia RaVENGecBMiad) HShi @genlﬁmp eWBb@&hent, the
when actuateﬁ permts sinmultaneous novenent 1n five
degFesematsct ﬁ‘eéﬁl’éﬁ%‘“al i HIPRUPYBREH spedtio o‘ﬁlplﬁchb the exterior
| OV et OMihe st ARY QYEIMNBL hadnaf WioMldlRge: hiGatias Q]trsposed
to a subject usi ng the af orement’i oned apparatus and
n@@ﬁé@@ﬂb@ﬂ@@th%maﬁﬁsclosed In one enbodi ment, the
net hOdin Caofm;éeﬁ(ﬁ ?'0?9{3' [ﬂgenﬁ rp |1 gpov\éc?%gﬁallat%f fotl h:%ntiso%mc the
subj ect use fo nmeasuri ng {
dP@H@SIOﬁg hempdynker Sgl;ﬁoawltla)(ﬁapqcbm 'IOSleblehGS dlaﬁmeérsyhetem a single

fﬁe(slu%tl% etnel(ia’t é}%ld'ﬂ 195 adkusls ncn %f aq ac?lﬁe %0 CCS ﬁiﬁ?(eépm olf g}% SEensor.

Shl cdiele@@aﬂi]mg rmbddigpots llﬂgzpﬁzaentds sensots anasaildadjogsat inedhanism

Enaa e 507 oG rPERThERE. PuT o e RS eent 1 fv
b@ﬁﬁﬁs@ﬂh&h@nhenodynanlc data. In a second exenpl ary
enbodi nrent, the nethod conprises: selecting a bl ood
vessel"oF [eHECRLISERE UsBE UPYBen. MsadUMPYg Bathad of providing

dir§RQSI NG 8NiBleLINTBA L hAPRREALHR AR And! h@RoRiogies is
| east one sensor with respect to the bl ood vesse

poistleedninmyetdrbodimene dky methed serBGIes wiclhlites plet veesel of the
t H%;e@ﬂ nggﬁjll Yo?‘?‘n?t%unﬂgf 'h@lgoﬂlﬁcuﬁwl cﬁﬁsﬁss#dgmgaxrlhﬂ g}eon a location of the

al i'gnnment apparat us; nedasuring at 1east one
h@mﬁmwnam\mrgarﬂa:nbbeq{ vasselg disposing the sensor relative to said marker;

displacing the marker from said location; disposing said sensor at said {ocation;

measuring at least one hemodynamic parameter using the sensor; and providing treatment



first tinme using the sensor; and neasuring the at

| east one henbdynami c paranmeter at a second tine

usi ng the sensor, wherein the sensor position is

mai ntai ned with respect to the blood vessel betmeen
gr?ogt\?} &n&p%%ea} ‘B %en?sdyliah]gc Hn?%tl;é g%@%)gseaelfg%l”? V embi)chment the
pammommmhheeneasungmenkedna%enommemhaeﬁnﬁem | @ndneak@ring data;

second t In a fifteenth aspect of the inve
A OVSd" dDDAPST 68k TELHoeT BOF o0 G SyToRg rtroec o the
apnbcy Vg yditiosih@tieC aae/caE sdnysiraielyRaFLCo CIQY FeGE Ve@R] using at
factors to henodynam c paraneter neasurenents are

di%8e bRV N FHELE ARV HATCF U RE G 85 Re hwodyprpnpargeter at a
Wiiksk 116 GOINE tRPRAYRMnd fif@firhBehe at PeabObdeMnBBynamic parameter at a
descrlptlon of the invention, taken in conjunction

WPECRANG HEE HEBS SRR GY NCERITRIE HEwOr BISiten {DEs EFISEivGH tgfpect to
the I 98 nEilen Inehsﬁle%eﬁﬁr@ﬂ@%é i R 8@1[ afQ3€and 10v1dmfI
exenpl ary enbodi ment of the herodynam c assess
appamaint (s thefsulip@ bpsedgepastimmparhel Bn, meghoancdss it ¢io. ﬂlst and
Fi O%Huﬁbﬁs a top perspective view of one exenpl ary

odl nent of the sensor assenbly of the present

inventhomlﬂﬁmghzkhmlel@ucnnng$emhwomalammemMommnhmrmdsfm

or. ass , t
2@15; Pyne | ap;}/lymF OS%CQ%S%%] : 8?}% P hyczﬁ\%?%%mtlch oggﬂg)gr lr1‘1510‘{015 to
asserthymiophakinger hagsuteakenadldoogsed i ne lc-1c. Fig. | d

is at | a V|em/of th par at.us o ig. |

(part |ﬁ1%)“’£ e AREdi YR b‘?gc@"e“&%'é éh‘b gﬁ gws qpRgrent from the
afﬂlluﬁtlﬂb&e@mﬁﬁﬁh tdrane fventdd, Fikgn ih Q:oh BadioRel P ekt Jldé@mpanymc
vi ew of the adj ust abl e arn1assenb|y of t he appar at us

of AWMy 1. Fig. If is a perspective cutaway view of

the apparatus of Fig. 1, illustrating the ratchet
mechani sm and associ ated conponents of the |atera

posi ti oni ng nechanﬁhwfDﬂwﬂDmDWﬁfmq{hﬂWHmmperspect|ve
view ofi, the hrace. 6L emnte andadhist :

oy & g appar%e?%smo g:‘?\ﬂé (%@ \ﬂgwﬁ & oﬁm@:&?&ﬁtﬁéﬁ&p&% namic
adqsessrmnfmap;guEttlhﬁerfeltﬁplesﬁntgnvelnhon shcavnmlmssﬂeslect i onal view

gf t Lgrelfeg]t F“ gsst%a peYS.cht Ve V%\\e?gm‘gz%lé%glag/ ?}1190(!;1}161% of tlhef sensor
tNEmabnbﬁ$sen®$WumémEMQ I e, taken al ong I|ne 1 h-

It thereo ectlve Vi e

f..th
act uat b llF I @ ’égrg%sr#artfné \d ig Elasohgslseme%f%f Fig. ?a, taken along
line 1b-1b.

Fig. lc is a cross-sectional view of the sensor assembly of Fig. la, taken along
line Te-Tc.
Fig. 1d is a top plan view of the apparatus of Fig. 1 (partial), including the brace

assembly and the adjustable arm thereof.

Fig. le is a perspective view of the adjustable arm assembly of the apparatus of
Fig. 1.
Fig. 1f'is a perspective cutaway view of the apparatus of Fig. 1, illustrating the

ratchet mechanism and associated components of the lateral positioning mechanism.
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el enent of the adjustable armof Fig. | e. Fig. 2 is a

perspective view of one exenplary enbodi nent of the

alignnent 10 apparatus of the present invention,

shown assenbled with sensor assenbly, electrical

i nterfgea, ;an OB b Bhe Bdod £ SXPLARed '

t he al |§nﬁént gggﬁar zg't lljesW 1?:?19? %?lﬁ%holﬁr@ tﬁga lﬁ\%sglfﬂbiy of

VHE iapusatconpan érrhswing érce@flousﬁicglstn@bwiﬂm@f perspective

\c/):‘ ewl "Flt hleli 1,9@5 secgonal lgw of é l:ESa[eiﬁe"lcengSIeC:{g‘@l}VIfﬁ 2 ggaifﬂﬁetn asl'ona line

palddlhéletﬂ:e[\‘/l ce of Fig. 2b, vvlth sensor assenbly and

el ectr interface installed_thereon.

e 11 b RECTF 8 BN D oF HE USSP A 5t o gitn atone

ofingoadd] geradrd first frame el enents, show ng the

support and, coupl i ntg structures associated with each,

20 Fi dlig28 s 80T A Vvelelhe GUALOf iarg rasexiivp pagt yongitudinal

eabadi Mt - ﬁgtlsﬁm@alﬁhﬁ@tﬂr heal interface of the

i nventi on 2f is a top plan view of a second

exenpl idgy2 ewad?@i sireive ofevt Rk oed exinlag|embpditrent alc de oflignment

t NI RO Bres il GnveridnS st PRHEEISP A

e%’ﬁ%ﬂary en‘ggitsj&newe E Sﬁg lactsuator%g@ £ Sgyt %\éé{“g ty, Bcfirica
pmeskent. aichpaddiei on, shovvn assenbled. Fig. 3ais a

bOt tom:p e{dlee'l%teI\}J/l%dedl vel\l%\{\pff thie Eﬁﬁ%%ax ?Tjt(po'ru aio llS_. o'F:F h Ow]l ing the

il lustrating t3b’|

CYaO®8s @Z&lﬂiOhﬂﬁﬁﬂhel\théW of the actuator of Fi g 3,

|IIust t he various nte al ent s Fi .
5c. 1s e glbaes pERRpB TUR BTBAC ERES] T PR anBrges of
of"mthe actuator of Fig. 3, illust ratl ng t he notor and
substr at g assenbl i es t her eof i S an expl oded

per spéd% 120 & ATEROT VI %lft‘d?ad%l@g% Ofpbéf 2k ‘“tj‘“ sgpsor assembly

FhQ c1RBichBinRPa@ipiadechcRRrspect i ve view of the sensor
(appl anation) drive unit used -It in the notor

assentliy dfis Fpydal mmpeptige 3@ ofithy. ingffaging pprggngef paddle and first
CHRSSaSREH, gmamwh@\m&taﬁd EXEIRY s% lxtu%@pg%g@mwéachhe

Sensor - act uat or COUp I Ng devi ce of the I nvention.
Fi g. 41gsleais| pgircplpn fieowotp dstaareinblans embadiment olighe electrical

e?ggenﬂgea(gf){]mgp&%qent of the 5 nethod of positioning a

ensor accord ing to the invention. Fig. 5 is a |ogical
f | ow di lag?rfamallb;b phitirvatw nfje oenéxenmpllay eréntiodintnginthe efectrical

t erforming nmultiple hemodynam ¢
“%f e(ﬁfglg ”Wegggor ding to the invention.

Fig. 3 is a top perspective view of one exemplary embediment of the actuator of
the present invention, shown assembled.

Fig. 3a is a bottom perspective view of the actuator of Fig. 3, illustrating the
coupling mechanism(s).

~

Fig. 3b is a cross-sectional view of the actuator of Fig. 3, illustrating the various
internal components.
Fig. 3¢ is a side perspective view of the interior assembly of the actuator of Fig. 3,
illustrating the metor and substrate assemblies thereof.
-

Fig. 3d is an exploded perspective view of the motor assembly of Fig. 3¢,

Fig. 3e is an exploded perspective view of the sensor {applanation) drive unit used
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Fig. 6 is a |logical block diagramof another exenplary
enbodi nent of the system of the invention, adapted
for hydrostatic correction. 10 Fig. 6a is graphical
representation of a first exenplary screen display
P! e R¥embifer BYSEEMOLy Fi 0. 6. showing the
operation of hydrostatic correction algorithm
Fi g. 6bgi¥ igr aghbiostseriapprledenvhti ornmpfanacgediont of the sensor-
SHEMUALIRELETD AR Acprovi ded by the system of

Ional patient orientation GJ .
Fi g.7 kig éansl aog]gccal ﬂtnlx @chmnaghlamt11qgluusteﬁanwlmg eptbediment of the

exenpl, as nbodi nent  of od of providing
PEIB Bl EER RS A NEP b bl anliMey SRR Roae. and appar ot us

of t herig pf @sefigicanfientdiram Deiks@dingdnbeseanplpt/iibodindhhef the
| nv élon eference is n Wrrade to the dravvln S

whErhes ff e éﬂlﬁ&ﬁlélft eshei,né) )é}amth)mp}sw@mﬁ%lﬁ fieeordagg o the invention.

t hrougheutis alideida$ hRSE @gﬁlﬁllﬂ%tf aNMthds %x&ﬂ@az&@%ﬁ@ﬁ%h}@lﬂ df$he system
descri bed herelnérlmarl interns of a nethod and
apply Bresioncapisslos ByrpratisfomeHpdlynani ¢ paraneters of

the C'Iflgl@a% Qﬁbflncﬁ)@%&@éﬂtﬂf@ﬁ o?tﬂﬁlslf @@n%llnﬁgé&mﬁls la ‘gtowded by

wrist of forear human subj ect e 1 nve P/ n

ey sysidos of e O émﬂll‘ylh@m@mﬂuoedl be haftta?@ftt@dron ectino pigbiothm.

such par 8L.8nidk St I l o, and . v
Such BALITE 61,2 LB L 0d eReRl Sy AR AL, gy povide

t bethe spamanfetiersss mwi@tdmexpﬁmimtiebﬂ cmkadteﬁbxs@ébi es. Al

such t.ati.ons inents are readily. .

ol entt P ThaBE Bt EhamhSro Rl P e PRT Ny the

afmbthod an graidne aagnder di tebjdoalubing Whd Ricthotihends epReat@f of the

the clai ns. appended hereto. As used herein, the term

" HETFSHP AR parameter” is meant to incl ude 30

paraneters associated with the circulatory system of

the subject, including for exarrpl e pressure (e.g.,

di astolic, systol jail 1 Wvengplhod How

Ki net i 1&re0LEL &Y now ﬁla@@{ot e d;a%%'\\t Wreird h]@uuﬁe@a@’&%@ﬂ(@ like parts

di stribution, the presence of stenoses, SpQ2, pul se

pérquglput.as wel | as any artifacts relating to the

press s C [ Ly, 11 .

o not‘[g% iﬁﬁéécfrhtg{wmlﬁg htehﬁye‘?lgﬁl %eﬁesmlb%g h/'\%% m(?épg_% ’11%/ teéllﬁé of a

" melhotreté rytarass (s edscheraei nf apteoqiymmerq:dmmn@mbroaiahﬂ yirculatory

L%{s% \}19 t]nqulc qvlgigl LE, v%llljsrt og Paéel%lwa afsaqulﬁgltls%gshi% eect tg% mHentlon may

bylso pd eeadlngenabcsimdswradamecbmmmmoc ancuhqmtametehs tthehes bidodoessels
t.he .skin f cont act W|tht e55k|n need not

bg"lddf)(f,aggles o(néheg U ﬂ% Y48 wteﬂla%unﬁwtcan Eff)? Padanﬁgaloumh&wmm»

oblb&fedi BpLlch aCLG) sullieada@faliBns” apP| Avall’ @iddiments are readily

"a Ianatlon" as s d herein refer to the conpressio
(W1W%@m$ @m%%%%ﬁ&gww%W@%@wmm

b{\@ﬁlqt%%%éﬁ'o@ﬂ)e,clﬁﬂgaﬁtﬁﬁf hékfouct ures such as tendon
or nuscle of the subject's physiology. Simlarly, an
app! anat jusHl -hgr\;@eﬁhc term  “hemodynamic parameter” is meant to include

parameters associated with the circulatory system of the subject, including for example
pressure (e.g., diastolic, systolic, pulse, or mean), blood flow kinetic energy, velocity,
density, time-frequency distribution, the presence of stenoses, SpO,, pulse period, as well

as any artifacts relating to the pressure waveform of the subject.
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refers to one or nore periods of tinme during which the
appl anation level is varied (either 10 increasingly,
decreasi ngly, or any conbination thereof). Although
generally used in the context of [inear (constant

vel oci & X3 RQFY. T 0% %’Eéclatﬂa@n&e fenﬁs L@ T e ARP! a%B}']]Qt@] and
as used hereln may concel vably take on any vari et

ot theymdteapyirey Lsert herdinngrewintehdadt tol pisdiztiesn to (nop- 1jadaswe sulfflce

C%’é%éu{‘c‘d%? mngnpe Ll H]%Pcr Im(n?ocgnamlc cf)g{%}e etsn}u%)x as é)?(bsgt?§ Q%h as by

nphmn@msmmmomSmomumpamewmmsbaﬂmh&ﬂﬁWﬁuﬁninhemghommmtwﬁhme

TSR B e Bk OB s
tri angl?ﬂeam nwa“blﬁﬂarfattﬂelﬁdi Odp@hml(o‘ﬁ ad adrdoBReOticow s u@ﬂplesglon

Af randon1£€I or i g determnistic profil

"Pladygeiy @ $18IF S Nap éO‘BBﬁ%‘EO& PRUSHD BederfesHpads ath&ysu uctures
t B hke Mo Man e RWI tHensuoR&” sfﬁhﬂﬂaﬂ%n@hliﬁgfpﬁpﬁ pl&tnﬁﬁbn ‘sweep”
present invention conprises apparatus an

aESBT IoE T OFhiRSAI 1T Artinafcliatdio) tinepriapeatiarsl jp verigd (either
dﬁ]%f’ertﬁﬁjc) y,%e&@ﬁ%%{ﬂrbg of Qﬁy O5 UTRY B SRRSO SR J JeBSRBCEseli O the
t he andiony of a’'subject to facilitate suﬁ%eque
hemmyﬁémml (oasianeteritieasitivereitisnugiengnt H@planation as used
Sﬁé}él a§f)08 %: Walla @/)é%rgp(ln anty ARri é)g gﬁg %ﬁ@%n#cﬂ%ﬂw \Ulthout Jflm itatlon
fO}aa@UmB@EGMmehﬂ¢¢ggbgmﬁhﬁﬁ$UEEﬂsepﬁakmeaﬂﬁﬁnmhym$mﬁovm

ont | Cﬁ nc and non- |Q¥Q§ﬂv ﬁ.neaqurin% thﬁ.bLood L
pr ess h8 28 PEGT AP aVTEFY ot d Rdivn'"BEi fgiPression:
Fb%ﬁal’ematnhg (tcﬁaﬂﬂéslmyn anyrekikatbnofivisensadal culrtan@saunges functions;
og;Lc |, etc. (fan be used one or I.n canbi nati.on

SPEPRARONHN (ﬁ” W 4 AYERE B! L S PheLa gt %‘)?Ql‘?plpe“ such

t hemdevicoesi:ands assQehated tarhpigues described in
co- pendi ng U. S. patent application Serial Nos.
087815982 entitled "Method and Apparatus for the

Noni nvigsiye ﬁnﬁ@lﬁ@ﬁﬁ%&ctoﬁhe%myrlﬁ"f@nﬁmP %Eﬁgﬁgﬁk@rfgj aratus and
I ncl udi ng Bl ood Vessel Location" filed 5
2@09ciatech ethofg 15, gyt dnd| wreataibt Hodedsd) Appraigt s or more
f&f1s<ﬁ§§%%§?,9c1"€'{§¥édu}{1%my of a Q%%@P&%ﬁhﬂetsw)ﬁ ﬁJ\‘? hemodynantic
Crculatory Systemof a L|V|ng Subj ect e& Nar ch

Qat apgeimeastyempntofisinghine benaeres) dos pxprede, povilhe desgibghmegreater

{tSPfo% Q\thhlfgﬁ%reﬁoﬂi%n%gn h? l%ﬂnl I%y agc‘gfa%lﬁ %?a%{nlona plt EQSeLlI{’: sensor

aﬁssemlﬁerﬂm o:meducpuslesesldn@nsmmsm ymseaenomgltéd btood mﬂﬂssme from the
LB TP A 550 S ey DR G AESRE BERs B
aetlakobe n@aahsamesm ls"iV&bﬁ?le@ﬁtuphﬁlng{Eﬂ #1ie uﬁselnsswhon including for
contrgﬁﬁ t he, sens Iat?ral (and proxi nmal

deSiPl e S IcET B ASOHEY ETEHE fBuaicdon “é’ﬂiﬂ“g'ﬁét[ﬂ g patent
Oﬁplﬁlt‘eﬁloﬁ b@ﬂﬂ(‘wd@y{)@?gl 1959 e RCORHANG It paiddis THRE NoRvasive
control schenes, |nclud|ng for exanple that set forth

i ﬁssAgsgwgh@féﬂegnqglda@éhgplﬁ@elu s@nclpdipe Rtood pskiet hedaben” filed March
Sﬁ}f, '2@bl NGrd Obgylglﬁg-@ Skl e& ke }\/@gmdAMgH%m Jms [%pggsusﬁm bt &gfnanuc

hod and Apparatus for Control I nvasive

pgarl@m@f:lér\mﬂmﬁgﬁlgnmlg Systamdbfiant @glgp%mhch filed March 22, 2001,

aB’cRL BP@HGQ tcstgsrlrl’n%h IEN%E aé's%&gg 1%5'1 g’oqsiné Incgzgm thl%rnyby reference in

their entirety.
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2002, entitled "Method and Apparatus for

Non- | nvasi vel y Measuri ng Henodynam ¢ 10 Parneters

Usi ng Paranetrics,” both of which are incorporated

herein by reference in their entirety. However, the

pr esent, 19‘6\?{3%131@9 ellnﬁocﬁ'l ?19 I%Qq‘%%ﬁéﬂ} &mwp'iéés@é/% EMs coupled to
havi ng se arate ° sensor anation mecha ni SNE,
aalMﬁhknascamnhammﬁﬂdmgfmﬂfmhsmbbn@gmbmgmﬁ@awmme@caamdfme
1ac 1aPa1§e;§éngle EIC&IEIJ[%?ETIOGE c"lll]ssala(\j‘\f lgﬂ E&%F@ '[]YG SrEfHSﬁ),é COHF e!gg‘net %IISOI

rven accordi ng asu
ofate&ﬂ) ahidepr ofxm’ad;ez,F dbyted}’ abdiéon armwell] yis dlhes &NaCﬁhﬁmlfmalﬂ'hl St the

ach 15 tIy simplifie onstructjon. and
o 0ot Heid rade B BP0 A M Eo A E SRy tha
byet o Bt ARGnEOE CEPERNGOUS, gmantsllpElrtahmpsaww NY211,115 filed
relating thereto, and further es the actuator and

Sé}ggu@h{ Pe ethﬂﬁﬁiSt\/lethqﬁlémgrgb)gﬁlgtuaéox(ﬁonfl H]eofrﬁcggsl@ﬁqswe Parameter
' ﬂl\é&‘éﬂdnﬂ%ﬂtsaleﬁag iRdVantagesmstyioBEM AN 0/@7@5@1th Februaly 5,
i d coupling between the sensor assenbl
ée E@It@ﬁe Mel ngletndt Hppasties  Nenelnvasiveby L@%}tl mg I iemodynamlc
ﬂﬁ‘ﬁl@ﬂg}é L#'ilanq?cm}’et tiddF thﬁ]for%ﬂR%Fé i J‘@teﬁ?ff&&ﬁ ﬁ%¥ ancte Wiheir
system thrdugh elimnation of near
\/\i:l"ttilfﬁ't}'l Hd\*@vapéﬁamaftsw Inventfreris slsg mmpwahmﬂlemlmmeswmfo separate
var S(P 5?{3{1 Py a?zﬁ@ﬂté}%nco a(l)l?)sglr%gl’lsl '\\gerl]lél s)cglﬁszln?téorlfﬁé}ﬁﬁ g fmfooujg Ratures
r mdaamﬁbsl Thet gcmafcn ﬁmﬂswﬂmﬁm;s disahdentdnt’l Jriven, and accordingly does

di sposabi lit onents f eat ur.es
PR st rm s S T R R s Disre oSt T8 approach
apdattyecfipiitesese fansupb@ag nat blbwatﬁaﬁ NFOk{ S0 (DA esadint REntrol
t he de%lgg as well as significant nodularity in

d%’é‘iek}fr)\ ARy COS f e s PUH BT SIEME EYRET i as F@F%@ iang further

t Qalted Seta¥Rh©Aknd sé]ﬁélﬁi ntyRbeal ) clinical environnment.

In one aspect t he pr esent invention overcones the

di Sablm’ietfﬁpé@dtﬁ% §b8raresgnininyitippalso pqpiyegﬁaoaqqs ybigaamlams a highly
Ph QY il NP BeSRES He s%ﬁs%?%'ebﬁbw‘{nﬁ Rpd B as’ee&l@lﬁaﬂhlsgi for [ Qv the

the parent apparat u 30 remal ns positione

stibjeelct adfﬁ@l‘llhgih?méhsfpﬁlﬁetl elﬂlh@n@bglwf aasiifapy atli thg dykighl frrough

r I r. t sensor at
d%?@g%§ﬁf?n%ﬁ ﬁga@HFgE§%wgﬁggﬁf¥ﬁu&agﬁe care facility
( e g Oth@§|{gﬂtfa:hl)t feéﬁhesef laﬂqjlemnhewerﬁteatamlm (Breasendinse under a
A\éaé lg Soﬁgl%{"ezeﬁeg]getr]? ioHal eH\él\lAclmf eptlaéi (gilepiataql ity 0 m]gasru}/etmems and (iii)
emhmﬂnmﬁmbf@ﬁmthmbanmdyﬁmﬂm&a@&ﬂ@&&ﬂbﬁtaﬂﬂ@p@fﬁbu&cﬁnowﬂ
100 of th& iHventuonlls d scrlbgq detall d 1S If 2
RIS RS R o TR GEtP AUy REdGty Berues o we
pg'@ﬁﬁmqemacﬂs;@ny at@etghidtodsid®atthothe\ess@intdeRBNAS the typical
| ar on.the nmechani cal configuration of the

dﬁﬂ%@h@?? LbHINIRERRERISTN- Under the typical prior art

appr oag Bﬁéas@é&\/th@bh%l;e)ﬁt Al seus %@é#@ontc@¢1&rl§§§w;5@a55001atcd with the
transducer al one conprises the applanation nechani sm

SRIEH attHat Prendnge chizal swenaliy whichah deadeble dioen fliexagriagpparatus
{9, eﬁm%' 15051t1Hﬁé’bC% HOGUDEESEHEE - {@]?ﬁpgﬁchgb facilitating highly
PI o de 09h1}he

experi ences the fu force appfle
tiepetble staswemertessingihd shhowdsor esgifkendiiysica ppradachyithin the

nc%gel ﬁgﬁiﬁf (e.g., hospital). These and other features are now described in detail.
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10 the conponent of the applantion force required to

conpress this interposed tissue, etc, as it relates

to the pressure nmeasured tononetrically fromthe bl ood

vessel . Conversely, under no conpression, the _

RO SR, AlnbBRaRLESRNGRM Lhi n the bl ood vessel s
enuat’ed sked by e interposed tissue such

t hat tl’nféelpn@s@u t@ igeads U e(ﬂ”nit@mbmémmirtcoailtﬂeyueir@djfrms@c assessment

Xistin { e vessel (so-called
%Pgﬁé QBG gé%mvmx@%wr%m%g% Wé%qq the sensor assenbly
101 ofh tsh&;omn el&em!te dbfivte nd h(mnla(e%eﬁcef_sll@&he pregsure als@ocnted with a

dIS enmbodi es_t he ure_transduc
Oy 3t SGERa b HF A S S B ) Brreplanaion
10shakibe. Uatdrahe hahngrid spesirddchdt glesb@Rediscussed, the pressure
configuration adapted to mtigate the effects of such

t Frasducey alppgs §opyisss §1en§§>|13l§uﬂt|£>§p1@%p&1§w@ sugpHhat gej mephanism and

VWadhs@eNare tRAT ad 4 sifA0 uRE HRIntdele Lidurk FARIREL, QRpeﬁ fehdes the full

conpensated for as part of the tononetrlc

nPEs Arehiene dememdhoirsug. pir p:qi@ es, Im( 1b|«p@d gpﬁp%aﬁblsmgp; oach neglects
el MBRLont Q%R HRHR!

nﬁvea F%lbrn%as gwbﬁsqf%ﬁﬁa % %%ngﬁﬂgﬁgé““m e s

dénéﬁmséUBGGQQ@mtHythﬂéﬁmpmﬂacabmﬁmsﬂhebkm¢e@asbéhmvwaﬂy
Lllfdgi T t“foﬁﬁjhesg ol rt!?e 11190%1‘@(820'1" ?ﬁna)%ssmu qadurnz%ecw%cﬁ VefSSEII']lS attenuated

whi thaskaplpl e aﬂen ncg;ec! heus BLI@]‘I elet ’I:[S prdss s ecashiredtii@metrically is less
il lu race assenbly

1%“ %‘naﬁi”‘"‘@ %\‘%m%r‘” tg V%SF% r%jn%"‘ﬁ‘i‘ﬁ‘ "‘“%%fgﬁsts d to fit the

out er wch@tasamek ftand asdhrfbaces @f it bessubjpestion FBEFigs. 1a -1c
br.ace Iepent ﬁ) Is in the |Ig¥strated enbodi ment

S%f'ﬁé‘\?\?ﬁ t eg ggiéatwq}@ﬁssweefwg UCH ﬁs%pllp Y Fk()g dlspom{ within an

Wigdphinkit® UPREF | PO 190RS halidBR spd:lafP dbgiRE c@iqagma%gn ta@ﬁpted to

straddl e the outS|de surfaces of the subéect hand

bgieate dhosifecisrpippg trpngler Tose g sigiple depestalie, ang, rehabipbww such
tig de?lﬁrbepgﬁk! Qﬂszm:\'ﬂl'@d af ?u)al:(%p&\%ftéde@ﬁe@ r HPWRS ometnc

toward the subject®s hand, thereby providinhg a cra

tocppseitvel y | ocate the hand with respect to the

brace £

di st alﬁsjesﬁ{éj@q%}g 4! tht Iap]gl%ﬁg&é eélg‘ct'én[ a8 i@%ﬂ%a%@cﬂuat%h?% and

dzefJ‘#ee*o;ft: enh orengdt Vlé db@mtlesgrﬁbetl heﬂigrltam@arbﬁummeﬂtly herein) to a wrist
le Iags%g1llapall 0 5(? rﬁst tb%nc%vhdr%alpl ?ffénr%a%a}ns{: 8lgeho tt1u1? 1116%61 h@ghﬁtﬁ%ﬂ 106

_1115}/_ eheandemmem fetd g\hlﬁlh yapbRndttingt the I’sebjmhsmsgd n hee illustrated

g%@%ﬁ{]n%ggﬂ%%qiﬁﬁfe gqtpﬁés mgg qr@ g&xé}?eis%ec} Q%@eg@ m;?@rs]l i)é} adapted to fit the

aMad: lvabit &ndTﬁtnahuﬂzhdeQMI the .sgbject ArH4rdrid A RRR2 | - B2k @l DY Iirated

or polyner ]% plastic) , thereby allowing for |ow
Hﬂﬂﬁ?%ﬁ?b$?h@* o§}Sh%&%éﬁ@bﬂfw%ﬂﬁﬁ@ﬂﬁég§d)éﬁ@IQhWSE‘PWUWW

| NBbsicankingla8ear euaiqc amnliRCarMMet Br tihessRanrenBf as best
the subject™s tissue, althou%S other nmaterials such

adovpin Bigalepllee auiesawaAnta Al Tyofithe TrsRi siriéonp Ol § pre alspralgflected
\?\L@“H&@QO\%CI H‘@lsubyoc Pﬁﬁiczgﬂel‘é@”ﬂbh@ﬂ% B tﬁgosﬂw‘e!y odq{% tAhand
Il esired, for exa usi ng
compichant (o Yol lyarf:ercluﬁmt ltlﬁe hbiﬁ"ﬁadélstaﬂtelrmmodmmt thinalisgyl end 115 of
htﬂcy,\ﬁ\écec el?nlicq? 146}5 2 g@{@dsé'ffctnlv&ll gtnt { tht {3 neg (I)lttp{(, lOﬂUItLIEmE% portion
e reaction
fUBGJéShe@M&:hat leldthb{yeb)t heommaodating the natural bend or contour of the human
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10 actuator assenbly 106 shown in Fig. 1.

Specifically, the actuator 106 is rigidly but

renovably nmounted to the novabl e arm assenbly 111

shown in Fig. le. The brace elenent 114 also includes
PadS e s d entgtct’lmn@' l'icone rubber, or conparable)

di sposed on th interior surfaces thereof to permt

t he us@ tiof pltﬂ‘htet dwtad encel, ewe:metce thedegn 1t headvajgeotshf Drmed vsing

161 q gomlﬁon Y 8%%%‘@ mQ% & 10\ r]TJn(%rth“? 3(-)r %ﬁg—g? Qgc%gerﬁj%\%n}eh(e.g.,

pakzls:rcr})f ttmaetys/l mlgmtutg @d(n]esfsmarrmetcenmglcpstpemllérﬁnagcdret;g; "md an
dls&ogﬁ (40 th e var. ous . ti Lons o E brace elg

AT Pt oc RS SuBol: 955 67 e irds e Bt oter
t Retchniacechedserre T@ianﬂqﬂé a SsUEifhntrZﬂ Bt infligd pbReebras &c 1l bsS well
fitted to the subj ect's wist and hand, the straps 122

pEFHET CPRRIaBEa R PelWiteHt a5 14! t'o dgseeds det e i by Waing a more
SUbhRGh SrafdNange BARdcRSe®NOWNGE HolvBver lhat dminfum sufficient
i1l ust rat ed 20 enbodi nent, the st raps 122 are fixedly
marttedl his CORBOTBREE Eti1dl 1A FecomEOgH? the serehPraieTcByzenpsici gy the
S EWMhiorSRERRRL 1 @Tsh QLN ST WSa  fdoxetlyy caun| o
resrl)e(():lt | venjg)gert ures (1244, f24b ¥ to‘?ﬁgﬁﬁ&# '?R@lr'ﬁ ! ldey but
eFearpenily mbdted héicotheble endatsenliy ! flr dewaimdigi izebhethmack ietement

t h TAP Lt'ng] 11"1c,fu§% t%‘a% fl Y§ Eeqp etrolmlﬁl r § _E[Cfﬁ(’z 4%13@ 1ﬁ4gonB)Qur dgEﬂ fhsposech on the

en‘tmdn meﬁt:es ﬂlbﬂeofsfk)r{&pﬁlt ﬂﬁaztlsenxflthrﬁtarateasltereaerlszr 1R3ths uathect for
as Vel osed

BT B ER OB a e S s EACES! WALt Bt apseproosie
S eghibi;Nge.t Ngh ﬁgﬁceeare\ra@sno Ofckiddg SdErRpsohdRantq ddishbg@dh the
ends t her eof @ {Jer the% E ve been routed through their

r SUPEERIIES RPBF PRSP 124d. Hence, in practice,

the us@ie & mGkishikiam, SDOPhY ofs0lasd thee bRkt @r@mer\rermtsh&r that
subj ect's arni hand after pl acenent thereof in

bréeéihﬂwce Hiut Biecktnaherep e = avisone e g strive la%erftIUrt@sblace
13]@191611@%‘% be 3Rt REMe gt@)ﬁe@?s drhGnd ﬁﬁl@ aS QS RALK. OM Qe illustrated
their 30 respective stra 122 such that the fasteners
opmedheniebestee | Hevariec héwslttrctmsthqlz!zceahldl atipnaeed (Badk as by
i D.:pO
Besbi Syl 0 200 et SELAPLATHRL IRkl ke
t Hrie‘lbbrﬁamed el eﬁemt:e titdegUdh thhathertdné behgdict apdsitddon fofthrough
?eyﬁ l eczg)nrrﬂrttfr;§St1§4%eF1 4dsfou1(e]d6m &ﬁeco?[ tsrﬁ%tsxgras;(g)fe t 1eer|rl]:neaﬁ% r% { 18P 1 the
1Msdnyemﬂiohm&ad iitregptrafiet 23 firchde tavreoug 2 3botthasayénd patess which are
|1&iﬁ%{is%{é}hthfggoﬁﬂg&&g?naovth{;] glthetegg)\x%\l[ﬁhﬁ’l %&ﬁ:&lef%igﬁgigtc%l *n% tliegﬁ'e’e ends
t br elegliaphexapetht uhed k3ds thiker hfie@ehdr havei@tdkor@Adth@ugh their
the strap can therefore be wrapped around the arm of
Wépeﬁ‘a‘tq @ﬁ‘t”‘%ﬁ Fer 1A e FIERSnNE5HCS His Ut SHMpiaR gmphyelolds the

bEtﬂ@Q}V@J BB Mcctd dm/tah@ b afdecAth iRt fn GeIGhcd DAL +duB8 the fice
| oo ortion of the Velcro fastener (disposed on the

i Psis deTogely thecapepyrey ftedilstdalangrilenofoldsibe dice apdst pagk onto their
MRl %trvecﬁr%aorﬁa@rl:y M @19 iR LR LETE Pﬁté LRk straps 122 and
portion di sposed on baci face of the brace

ebieprehit: i esitionher eby fastening the strap 122 (and

brace gl t | ﬂ ] .
Thi s a@ﬁ?gﬁ@ﬁ‘%‘?}@“ t%}bg)olﬁgc t @1 P %%QH% Egcha Hg 129 ?ecft" doa the
t beksideap fls)brd2 2lement l 14 such tl at the “hock™ portion of the Velcor fastener is
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10 sinple and unconplicated, and obvi ates having the
user thread the strap through the apertures, since
the straps 122 are essentially pre-threaded at

manuf acture. However, this design also permts the

r %B!ng%%{{%p&. Ak Sttl‘QF i FC@‘L@EHI’FQ&I]I%ZH]E %ﬁahsiﬁé oﬁlﬂ%ebrgc% QQ}%Q%’M by
wear, Of contamnation. The exenplary brace shown I n
FmgmdMgﬁaani@umgpbwbnahm$qbé4ﬁﬁmkmdemjWWMgdhamﬁsp&mdmnmﬁ

é&rég&%ﬁiﬁﬁ%ﬁ Ob éaél\htgkc)t\\(aach \hzﬂ ng eFl qﬁ guiﬁ}atﬁ%aje e égf The free or

beiktaeen of the siraptcar ihorefof bd Wepted urin@md ‘llf"lﬁ)lﬁietﬁd: pt@xe;ﬁt aftéflekertion

acr 0s si zed and shape ofjt
1{ t? I?\“I?IHII‘ITH %{CH‘]E)CB gllewleraidjggl&n bafk Tlhlé%e@lﬁlﬁihélaﬂll ﬁ1e pspomon of the
CUBIEiog[blé’t@iat QispPedG@She tribige PAthcS ARk Qlidal leRd bNBe strap 122) mates
subj ect' al m such that they can wap their flngers
wfav%babwg}h “ﬁﬁ‘&ﬁi’é?“&‘ﬁ@dé‘é%i BRIF g sheeasr ek face @ fe brace
Wi lbhe @139 Reth 85R9MH28d5tthab2 @b %Fac@%ﬁaﬁ@&elm"ﬁﬁﬂ{cg ‘uoLmd the
securlng ‘the brace to the subject s anat oy such
neeani eal Teisaapeacts adipsiaseshingukesaihe aBpchfrenti ofi e stsap(S) 122
4 e : alvink
OliAgHes: Otpggg gcgﬂeeéoﬁ . gu\}qgeltaﬁgkm Snd e hﬁe&tﬁ B 4o PhAGS: e
ofxpertatiemsapmthn gtrafhe2b aaoeeseeﬂ{eélﬁrexﬂ—thfk:ﬂldbdl zm nﬁtnu f qc‘ml e. Howcvm this
%ﬁ,tnali]s,tol %!nlnys t‘ie 1epgch ni ni o% 86 s a s d_ s d e o g‘iamaﬁe wear, or
sd% act g anat o e su ed or t'He

C@mﬁm@mmamlon of F|g 1, the Iatter being 25 nerely

of t hel T RyEHTH BRCCh S S Rb AR | " ndFISERERD Qo R a hand pad

angt ¢osh) inet dense sofp tne Sidhegiap andind pad t(ﬂtaﬂeﬁsﬁ&(}he hand
to the wist is provided. Specifically, it has been

f Bandehen He LASY @h e e prbeee apil abPsnihopalihe The pad is

angd@n®bhabhGh @i?‘n@l?w%m the . RanesWdr Iﬂ]e@;@@@@ CithistBnf n@a‘uon places

wist can affect the accurac % préssure

nBaPEt emeibsindit %ﬁbﬁé@ EP”W“OWF%/ Het ihahd Faal wigp tlegiryfingers comfortably

FMB&@Q&HQB%uuW%n@@ﬁmQ&@” noted that the positioning
the fingers (including the thunb) of the subject

c an allsgilhadene reegizddnthai ot avsncamers [af feewingt the brace to the

gen raﬁ ??a%@/ %Fclthall@%chq ugqulge%%\?gf J[ﬁg%sa“a o ﬁmdw bladdels

sm@nmﬂﬁoanmethm&vb@eﬁﬁanmaphysmommgymvr&mﬂgmmdthmmﬂwemy

i iﬁlsaeszﬁ e 1%111%113 lhed tP e lrl %c[e e?enjteﬁl H% ! éS%J?m‘gla\}%\%‘i‘%ﬁé‘?&‘b‘g%teﬁlﬁ}m to
bmqacseb‘;@:k en&mdim)lihéy bt Redstigicn goﬂ the califigtialiorper tig.on tellker being
theygq) qIIOMAng the user/caregiver to precisely set
t He© ﬁé@@36f wrist incidence relative to the |ong
bones 1afanbiner foi@arom ihd e | Serd€ APl drshedint o ghRoUgBwn),
of _any nunber of different 5 configurations, including
(P usNTREATANT Baalc AT fgECEE G Shntubiriot haH W) femeECte thauyrist is
bﬁow@gﬂ usfRdich®, 3 Risadet & rl‘)?dh@ﬁgsl.lﬁwee %Fe@ie{hat”@a[‘HﬂM ¥ the
t he user or autonatlcally, such as a notor
Emgiﬁee (cidpnca dethe e ethnirset Wl thaswest ICﬂﬂ tiHectdhs taaduracy of
aﬂgsswre n?gasﬁl @19[19 ol9f|xn&l']ﬁOIH%éaﬁgP?lx@en? nhut%‘il%me-rp Mhds been noted
] ust nent const an
mbatsmﬁ @neh(tlsntamdtﬁlgrﬁnﬁ@ukf)ynelgthsﬁ neasunedel Ge subject can also under
ccu m 2%Tuenl}§al%us dwlcli h,gis“[ s n"leaqﬂldem\ulalntq %@n!l%d.f\feﬁileetﬁgsg effects are generally
Small in magnitude, they can have a greater significance under certain physiologic
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10 subject according to one or nore criteria. Such

adj ustnment may al so be made dynamcally; i.e., during
one or nore measurements, so as to present the system
with a range of different physiologic conditions. As
ogtﬁrldﬁ?f)ﬁ c%r fgh&lﬁﬁu 1H§1‘i/ﬂﬁﬂ£ k?l% ry é‘sreln?‘ﬂvéﬁﬁ‘i'bh or{ %]ﬁp ates the
de o maxi mum pu pressur of
subﬁé@hﬂu§3agﬁmeﬂe@u@aseneasUﬁémcbymgUknhﬂﬂemﬂnm 115 thereby
%l?owcillig ﬁwsuescg c?ureﬂrovrz o:ﬁn eecrrsepeset nAISé af \%fl 6sr11 6?,%%}1?6”%:%1'%\/6 to the

e pressure wave REa¥Fe
d g hgnea of sweept n“offl Hine I'rdce)mpes leOglr euﬂ(hfusé beariugiber of different

and/or fingers.. In anot riant, IVI ua
R P Rl PP & F e etio Bl <8P can be
angtdierio a(paficthifePiate cRh@ mRRballI4)thd Sseblbi ddtd®MichINY, such as
order to optimze pressure measurenents for such

i PPV eradTye: ) ddoraeble el apsprioaihdigiak gid witst region of the
Colabeqtihdig datrgis ldﬂ]@?ﬁﬁl&ﬁ’@ﬂ%) el QP SeoREtard Qe rbar Y AGsurements and/or
wrist/finger/foredarmincidence are possible consi st
whttbfpctsHeeas gl rivj s nadyely adieted apipidoalbhts epdi mgasesadit gnd/or
i byt hos r ry 14 Lhe e me
HFB e%{r%@éogtlgg%%(é Sr{)}%e%r Xlgorg h(%{}\ﬂ%l nSuégg Sfi:]usﬁrgtetﬁigl’r{}{qﬁlgo be made
esbemmlxcariy igenisore asseny nkddigemer & kytoqoespnii tBe systeanwith a
appl, L de O L .. used to conpress the tissue
ggﬁe$§?$¥ﬁgﬁgb%ﬁﬁ%?%%%?hmn%lood 25 vessel of interest
under Adhend @r:zmeplaf tht rmiuamﬁamatnm} Elri)@antﬁind }tilOtha[Imﬁp)Yrtude of the
force to t

o By e O I O T bp S s SNAEY GO Teiigd dBrfs rometrc

aps el $¥nsbO br alhsomens). ude sineReHxhingle MBE ARk waveform may be
struct%res 104, 104a adapted to couple the sensor to

| PEASHIEE AACMEEICTRE BFINE 06 SYeRes F NBIFENcE Anglr eaihe M rigetngior fingers.
bﬁl' DB laRa it eRPORtaltaQ)usie8iStor Be BRJers AdNAUSH 1%91[1% %’Tﬁ@taﬁother
105 and 105a, pressure transducer assenbly

ag8o dicatred direenidBH, is gtikizai in peer @fonﬂlevr%eesmr m@ﬁ@emem for
COR a&dvi@kalLiNd gl GBSk a]pg?bacﬁ s GQURIIIBShe S HGdelT gndlr&c%s of
di sposed on one face f the sensor hbu5|ng
ueeﬂﬂ$®“e6Upkéﬁrﬁeni@@ﬁ@@&ﬂas&eﬁﬁ¢ymmﬁl“mbthrswppwnxm such
S e. N r N -18
ARREEHE B R oD AR R ARSI RS Y Wl e
1@$ﬂmmwa deS|red | ocati on and orlentatlon It wll be

of "t ne bRy e "6 ot S rirseti e P B 7 B Hoories
smnaxphnamemnieyrt 121 uad t¢ ben@ppltanaticodrnebgmanioundhdhee blood
5 sche d consistent w h he invention.

P e R h e S g S o Boaphoer [l dnd Sppml BroR the blood
el Riall( R0ks BB 1M GtbnieSths epar at Bodp @R OFkhereof, The sensor

othermnse decouPIed from the pressure or other sensor
mtyeIREY efpiieR Bl dpeine Blina e 8B 8WiCHiRY Bk i &t adhded b couple
| e RéhsoMBYitPRrGRRASHLAEF €65 {dedh-hadint Qeﬁ&b&%ﬂm@ with respect to
wherein the sensor (asse ly al so acts as the

apipt- andi vhowreeham e 100hins diSprivesie doesiuchiowesdly 103 with

Sés%?:lrétgd}/dr@ Iﬂ(%"ras%sl er %ﬁ@vzcé"%ﬁr%ﬂ taa R b@@%leﬁrcg R)IS A coupling

processi ng consi
structure 112 disposed on one f’rcu 113 of the sensor housing 105 is used to couple the

sensor assembly 101 to a support structure (e.g., paddle 257, described below with
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An encapsul ant | ayer 109 conprising several mls of

silicone rubber conmpound is applied over the active

face of the pressure transducer (and sel ective

portions of the housing 105) to provide coupling
%&%&?%Fﬂ? ﬁ%)’ L¥)e Jsﬁﬁ:)ﬁ tﬁ‘cpg Js&%ﬁéﬁ% jbl $n SL de@r;ed kocation and

ou her materials

pp@@$mme coupllng, whet her alone or used |n 15

;grl g?l?l Illg Be\émp]%?m,?[ﬁde ﬁi%g\éﬂ%]eﬁﬂu 18 85\%111%891 é[(sglr'lqg?heﬁ%gpgratus
beom%d;tﬂﬁ M&ﬁd utiiiEhehdicasr akement 0108 theSdﬂ‘Mh&tlcflf @emeént, other

stantl onpl ai nt f am r ubber und whi ch
ST ENEh v Faf ER BN Y Hb0E SreRe SouETP gt el b gupled o

afdapgpldnetionedldndng (noP oMY ivlch s RpaSE MonObldi@vise decoupled from
tononetri c neasurenent. Clher aspects of the

¢ B SFEET Ponhea APSTon et QRd o cpdhia st bitveIieRsuld in no
1931 B¢ &ndiased lihad ﬂorén%g@ifn%mé‘ Wlh@ﬂe(ge §cln§n IR?JH%H;) '1 S0 acts as the
application Serial No. al so
r agdgatlidednechatsnt. hd 1§eﬁsmpacand0ﬁpplnwam o‘fnmellfefrrélm associated
091551 ayd 5"1§ltull psnvng{ ploglesgﬁﬂ colngidethlgi is merely _exerrpl ary,
her 'sensor’ con |@urat|on (e. g., single or

rrul ti m:eellmmsahsuamrl 09 mlmﬂetr@mewﬂ‘miih@cﬂ siitdnia raibeecompound is

nécrl]:())(fels‘a 1@3’101qu63 f'léaengf gw plljeSSéLdgéngsscllug r (nutwd ?a cﬁv? ﬁgﬂions of the
ph@sagﬂOBHVBWWMBmomﬁBEEﬂhbmgmﬂamwbﬁmEB@Smebﬂyakeﬂuﬂmﬁunw

one ex qﬁﬂﬁ 3 odfnent of the move g
BB 5 A T R DOV e RG, RETiHE GHETIE "AEQer ABBT fied
d&i:@tnlct;lmﬁﬁqtlﬁi hoerteindl Fuglind mediuh ech by ace #RuRNT deldpe well
cludes a lateral p05|t|on|ng mechani sm 132 whi ch

p SR8 theRd MAHLehY 85 Wil 111 (and its associ at ed
SUPPOrtheShibdClelcRs 10€$ChiBedr ol@? la0WbsthiQaMO V@ Hpeli At fo¥€ rubber
30 to the brace element 114. In the illustrated
efBPLRRMich e foatdicalc Posieronf Nigsureehaini s andather errors
Cﬁm{t?aﬁf Ei e%ﬁf @Jl &h%noﬂﬁﬁnq{ﬂéﬁme&é{?? étFélgE[S ch% O\Mﬂ{ %nétﬁm‘hon and
contr ol he clinician or operato? to a§|us
ap;pﬁ] HET equzppyj 1|npt|1ont oempe propier dgsosictt i ionafomgiestrowh U.H. patent
§p§§ mechani sm 133 conpri ses two
H§%EP§% ?ggfﬂy (ﬁs 134a, 134b each -19
connuﬁtwdtﬂﬂgxmmmmnd@gﬁﬂlﬁﬁﬂmmﬁBﬁbmm&MMH@eﬂmﬁmhemﬁgwmmnof

epgage |ons sed thereagn he tq?thed .

P T SR R e SRRl E bl i

r&gmmn:sx afone rresp@binty &g uitice tyRerbesssdi88md/ol 38y dTieent bias
tchet arns 134 are both pivoted at a.central pivot

p PRE EAOTUSUERY PR ST Ko BESPARVENIN ed to the
arms I84erafg AReiorFigh. $8.ak, £0d$ oRe $:38Dlarnl30dphOb! hd Bioveable
engagenent portlons 141 of the arnms 134, drivin

g
r #8pEbbe! Idried Seportinn EngBes's 136116 Jeib aderient iwFighld. the

t B uieflent MBI gL B d38 . 1adRe ]36’9[%111]*3@6%% s@dapt gich obm mits the
slide outward (i.e., longitudinally along the I engt

mO‘rq&ble Bradel @adits pedatedonppreidsrughgadfserend bvipwhtovh@e relative
g{l@lﬁ%c e‘Fc%cﬂP?l 40f111gﬁ§1 LQHEQC?HI%)HR e th]e%%mat 15])3{?{851]? }{g mechanism

I ng the arms e un
eléh@mnn&ﬂ4lmmthm@hmmhe bwﬁmg13¢Hadewam®mﬁhédw1hncmxmnor
%%Ilatlm% qd]u%Q the asm ‘1586111%%’ }l lttg tl%eh]%\ Foper égqqtt(%u fg ¥ %\!Vﬁ in 10 I, the

ratchet mechanism 133 comprises two transverse ratchet arms 134a, 134b each
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Conversely, when inward forces 147 are applied to the
distal ends of the arns 134 (such as via the
adj ust ment buttons 150 shown in Fig. 10, the
engagenment portions 141 of the arms 134 are retracted
o ae hSvind . t
mﬁlfc%m »‘J@l g‘{}u' 0%6geméﬁeh§$“rl‘a%§{hg éﬁ%ﬁé‘{‘%@ié%r@‘ 1:@? éixSposed
ImmemahmyK@tWélem@mahév%hggiVDamﬁ@%gomﬁemm5°UDab@1mﬂmnsof

1e§pnﬁuvte 0111%[4 nelel}Els lg% h% é%JUt"lt 2 nactch]ef 91 a"l%rl 34 cu%l b%ﬁlz} gdtecﬁt‘[ a central

S}pmtr[og(ns)4015® 1dha$ pao&edj foangﬂzt:umpheai doyheaelumag?;# h‘ethax drstal ends
LBl ey B R TP b B LA O D o
dt@@&k;}%ﬁ@ﬁ Wtd Bndaﬁtfﬁnegur]fdle[mﬂﬁe neenba8. 13T hehd @fes hed 'ue adapted to
se y 132 i urt ptionally utfitted
‘8?) %%Wi it Tesetiegh 4 ot kst it db‘i“iﬂa\l/ﬁ‘ﬂ\) gfo toothed

té?ﬁacfeﬁn@ﬁmw@'l @RRthed 440 opihE oGHE BmBSS 088, #eRBy locking the arms
conponents however, in the illustrated enbodi ment,

Swﬂqiyklb?)und@[l)é%h@]ge deraenh o4 tgpyhighAbgargy 1 akae @ttea:hq:ca\m position
L@ f Ic%%{:ﬁo %le?@f‘«hud’c%f’em%ﬂ@ j@psoci ated conponents to be
r enov smaﬁbe (1nverted) with respect to the
brace(émeweﬂu»ﬁmmunwmmﬁnmﬁﬁ%km¢ymam%éﬂh¢@@e @klpptethe arms 134
( kb Ao p
%uch a%anyé#?%?jp?@gﬁﬂ)@hé%&%io rlgm?ig ﬁl[‘lﬂé H bneZ% "af%ﬁ]%lﬂﬂlgb?ﬁm}s 41
t tfehbaace Jéla&nemactaﬁamabésoapﬂlh igeide remb25, ®etheretractimgofie dogs

P%r_a[naba! lm;w tg%% 3%\?% E&t Ltbtstgss B? Ej’\/ﬁil éls(lllgc Igrqgf\xlg’irs%ly agloss the
Vighdel af;'lhcal(t rS]iélg] Eﬁtalt)]ea P dis | 16|0 drd edlelyd, mhmhz]»crng dpFiRg tension
installe ei ght an enera | ki ness i en
a‘ﬁﬁfﬁ?da‘t"ﬂ@“‘?[@‘o fae D) 02 dﬁ&P&‘@Hé@W inal} ynaém ¢ gy 133 of the
ShlHhAC B501adsel theldistd] BRISRIT @RS 1%@%@3%6@% -dbly a-engaging
hence, the brace 114 with nmechani sm 132 can be readi

y
r@e flest 10p oiith 35 Swslstneayrssldft Aberalietiatmbnipart fupther optionally
' &ftﬁt@eka' Wit SYOpt Qerh s BBRALAT M8it (RToulAYA DYl BaNS H‘Qxh@@temem 144
feel that their arnms is precarlously poi sed) . wi |
f andt ¢t dseociisr exinanets: thvaevarhe Betil @ﬁﬂaﬁdc@beﬂw%fsuc h stop
t L
Qgh&?sf é){(‘g g& ggﬁ%g%gb?w a:hg% glg nb?lll e% Q’!‘Pt@@ﬂntdolsébgﬂfyd %mﬁponents
nty bk gepotede aap pareteds (irvertad)deshr abpeet d¢ | bnttatdconicoent 114,
§%§‘¥gﬁe§ﬂf Fhéenbgacte Ee?emen%( gﬁp{gﬁ Shgege{e gé%lﬁﬁ&ilﬁ%ﬁ%gﬁl %w? ]Euéecdeesigned to
1&45y®’rm¢£1hkeu‘le aa]lﬂ@:ldtte tt!@: allbjeOMVSmghﬂtthtﬁ: beoupkinag @fi bt heplied to
ce tofq qsponding fixed assenbly via a
dﬁjﬁ ‘P()FF€F I°“Isuch as where it desirable to maintain
the armeQtsign ¢Falid @Rhbet nbis@ st 18R Y f $1oe A0MsoCHAk Anfeously p10v1des a
surgery. Alternatlvel a _bal | - and- so%g%i@ rrang e

ey \ﬁ@wds{&gﬂ@>M&1@eﬂlﬁl¢h@mﬁw&@t Bl 988:%6113 atﬂémess

Loy M bbdaple ook eesndd. Ifu'ftﬁ@ﬁl]@i:@ eoibmtdgadalsk is in the present
thereby allowi ng the subject's armto nove, yet with

r &shod ingant 1gae; Nt Mipree | thg pag) | 14 bf,ttbgiieﬁﬁplsmdﬁa (fmmg,;q-f@m y rested upon
HBS% %Fly QBice ¥ ﬁdu"EIQmﬂhhwgrm%Hft)o%Cthg Stpﬁq%ls‘i&” foh Rl lil'lenﬂlb[ecl feel

e position of dce el ement while 1n
ube their ontyey we@el))usrbaym@é) ult vt ftedlercm@p%@ml thyeit the bokem face
prese i nvent | ( al | e I
Pl s YR Rad) o2 S ARIGRAT RS RV HERY fpretie
arstembliGs (st shtrvoninwhinh fegkeep the aplbreatmsatl @ hetirabie otkaudtismmi8&ition.
further conprises a coupling frame
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160 which is fixedly nmounted to the frame el enent 144
of the nechani sm 132. The coupling franme 160
conprises in the illustrated enbodi ment a transverse
bar 162 which is disposed in |ongitudinal (i.e.,

I, L \ 6
%FGOZ)&%G]Q’ pglﬁﬂaeﬁg{t/ ﬁag%% 1‘1%12 T%leaq\séﬁtgfn{ ?%Eﬁ%&%%d i @9 %Jott(im face
gl34adr tbws abart tbrfélowupggnpmc oﬁlptiltmoﬁdwelaﬂszleetoa mtﬂei;bncllﬁﬂ fixed
zfsse%l}%alﬂ v1a a n 30116 EHe}d H’I a% ‘ﬁ' ete 1t g5t QE% 10 ¥na{n a1 th gltll?t %i)pa’uem

A ou € axl's
ah skl sasdyl dowigg twighirn alltempti e, araki)-araldjoeist m@@n nhlebe used

OB UeeBF SRaRE: H34TbfoEhe PATBR ke g s ol e bal
| ratretyadi bying e Bie@Utarm @f mblreyddhath @eskibdon e 16@URbioRENal, and
frame 160 and its transverse bar 162 nove accaqrdingly.

Wé]]%gpqﬁ@"lsa%fl e é)@ﬁlbz}pq]‘n ogopigs 505 B AR YR PrgyEg of the brate élement
d@thathér wifte iSO WoRERtse ) 1ﬁ'ayFH|391tl i4e8 consBRnt g AOMERY: iBVeMion, ali
assenbl y 111 conprises four rlnary sections or
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the position of the lever 179 is controlled through
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di stal point of the latter, thereby controlling the
anmount of frictional force applied by the nating
surfaces of the first lever 179 to the transverse bar
162. In the illustrated enbodi nent, the opposing end
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195 previously described. As one turns the knob 200 in
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195 is progressively disengaged, thereby reducing the
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"limted" angular rotation of the |ongitudinal elenent
196 in its guide channel 197 via the slot 207.
Additionally, it will be recognized that while a
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formed in corresponding inner surfaces of the
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As shown in Figs. 2 and 2a, the alignnment apparatus in

one fundanental aspect generally conprises a

structure which positions the sensor assenbly 101. In

the illustrated enbodinment, this structure is nade
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di sconfort to the subject; however, other neans for
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enbodi nent. For exanple, a nechanical |inkage (e.g
clasp, clip, or frictional pin) arrangenent may be
used. Alternatively, the two frames could be provided
as a unitary element (not shown) with adhesive on its
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central region, through which the sensor assenbly 101
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associ ated portions of the housing 105 protrude
through the aperture 15 245 such that they are bel ow
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| @Weck ASdemBRI 11 gkl VRL GRS (h¥ehdialgRRE dirBiedist phs@ibsin@thBFithm.
nmechani cal properties). The paddl e 257 |ncludes a
s BiSsRIESSE0 HVERION F9r ©NESD Hess et digedin iof sncvpigpt in the proximal
((ﬁﬁ*g@g@a@ev%}l) I—%ng\e%ﬁﬁe s@mieﬁt ]h@}nﬁl]ll}% bgglgvﬁli'e§ ﬂpﬁg%lﬁgnsﬁcr‘lesheet
10 non-engaged end 1, the hand bei ng used
rErovellphia paddicer 62@‘? pforx@mltlwefcmalﬁpértbﬁ %P@szsf@sewbéh!o by the
ATABRE 02 Fe FRE Ve BFETR Yut by ol AL AR G fh oo,
smstpieun dsthe h@s@emsaomlyaﬁﬁenbhw%mﬂhmm(l a. d}@@l rodithe Sﬂﬂﬂm‘ ra@bmbly

Oa D 1{ gal axis 2 Eal% bc %gn%oda%dsa{ 1]:‘:1aal fan emetn [S may Slse used,
I'send fron1t e sub
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skin) when the paddle 257 is received within the

al i gnnent apparatus 230. 15 The paddl e 257 i ncl ude
structure 259a which interfaces with conpl enentary
structure 259b fornmed on the first franme el ement 232

( ‘ LAGy TS ofC le- i
szlglg lt:é]%gl} @F%ﬁ} eﬁig%%nt @E} 1‘?@6 n% Vtﬁ@ﬁﬁ?%{}y%? Hct]a Hechanical
t@gether V|a a frictional fit between the t wo

struc e T, S gemen nt_ al )
paddl a1 o200 5B aknly Pl PSR iR AF g presen
f arabiog in232 1hlsugdnhuse hﬂ.‘ta KM”T@makﬂd'] eadssel I70petict Qreo2fled It(aSisenser

A D LR a B0 HET ) B 1% ahii"PoSiEcaR: o

sdhbdle iguticsobhtdne z‘cr ﬁﬁee\%&glal}aﬁﬂld&om ect}ﬂhmesdhsem@@g@ssembly
therefrom The sensor s then either (i) tethered via

t Rene BB AsPONIEHES Polathy g8t ARt (Ratley crg aaf tlighhwegight yet

Odoofl| '1 ib)c 1S AHPLBE: h@ bl REIpHAED! Tlgqudéflb ast he1L98NS@hso? contact
coupl ing el ement 104, as described in ?reater det ai
i

b@l@w IteseceypiEchiont ¢enBrgpyeny eBe 252818 haktiptthigtosed on the
LYo ] h 3
ShARLN oEYED ol AR ke oSl ASAETRId, A9 g
canppﬂaiua @o%whmmu&rcemﬂlze sezaxl; asacelsbek@;l i Vel ppddle WAt cshldapted such
rig]gntg 4\1/18 ngltl Siieeguslglg h&) (ﬂs Eg;% % ppe 862%6{15'}9?"%%\%@%6'{ i,]Oe.E. in a desired
p1&ddh @02156{11 (i%., iwigehd EthWSlllﬂchEl of ﬂne stisandiseak g Mitorm2B2 subject’s
[in ructures 1 264 restraint sensor
1%1“% & He P%‘ifﬁfd ¥ nEreiveg v “‘E H& 2fgenogpaigs ﬁ% 30
padd| ern@S%AdsidpEorhtlng: tRRHSENSA waks el fiicek r\am behs¥nentary
Thi s advant ageousl y ZI1p|aces t he sensor/actuato
%‘th‘ﬁ‘iul%gs% I@Pﬁéﬂf’“ lsAirstaranirer st Fed(siﬁo@i%t%%r‘i" %htallllows the two
r &eReaintd et Reddid DS and Hame 26b et reAd2at( 208 pNANG sther via a
wth respect to the actuator arm 178 and act uat or
106ional §1 batpeanelby b agiUCiY it 450 g2 Pbuphis Agange RNt lgws the paddle
a%‘?“rétbgf 1L m%nle%?\?ed@%lﬂ@% ﬁrﬁl g‘t%nﬂesbﬁra&%g tﬁ"&’ \Jl@l@‘[@rtf&r/o erator
and first frane . further noted that
mmﬁém hanglst2oataed peliﬁblodﬂl lﬁ*@ﬁfﬂ dUQChle“ swesséﬁ@eth@ﬁpnﬂrﬂels 230, the
P e,257 effactiyvel r hat, t . ono
]?a(agfe %% %&ﬁ f%ﬁ 5 %dl negéélgsc?nﬁrﬁ]gt ghgf % ahxﬁef?‘ogrg) e%l} disengage
s@mtﬁom éﬁesheomes@nmhybml@}@@ﬂ@HeMQMV umsmwgaqedﬁdw4ifno
é:%.l&? I és E%(Blg\lé%it(h ) {E’Phgﬁ%%fg}l%thlgi O%iglvlﬁagt 1e-|;ens%1 5 %ou%hnﬁ element
|usehimﬁ@&m&emyémnﬂanhbaswaﬁmhhemsen&gxJaﬁd pressure

transducer durin r S mhen ch bi as

undes ASiret T HeRE baBoratrbit dhe (AT daRabp 101 and paddi
Ref7es T th gre8@i eln@odiings:. al2einanek 2duplibhernghgnal? |mefef3]§b@@vely
assenbly 280 of the present 10 enbodi nent of th

appalt st 0 sEstlesEEMBRd ! § i PAEEENY buhdeBAGREY |1Ch s gaddle.

26hecBichilyl Shen BEBAHIITRN is Hsedidtu it %ff%e ABRLEPMDIHe S8 Spling
an el ectrical cable 281 haV|ng a pl urallty of

comduer o s Iderdian the ensgabl leto2Ba PNy 7 mtitertpoielg 258 of the
b%td%%fs oﬁﬁg%ge'észcﬂﬁ%qmén y]tgﬂ'\ 9%]5&&! %ﬂls%ldgﬁ'i{o%&ﬁlg I%%ctus the

contact ' el'ement peC| the contact e
282sdractn@Edecdupliee elefbigatidnig"the mlesn ke pertoofvithhespeablioethe first

218 aite GG "ltt hé‘t(and huné‘ 11% 1@5;}%8918qhe acﬁt%to? N8 ARPRE uatg 100},
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15 el ectrical receptacle on the actuator 106 or
alternatively the parent nonitoring system (not
shown) and pass el ectrical signals between the sensor
assenbly 101 and the actuator/systenr Such signal s
“iﬁé!r efj}nlell:rlﬂgrﬁnv E(RIE) hacali s Ith% a% ugt%l: {vh&]a‘éhe g&t%@ Rg49e &g{eg% ﬁjre arm
sure transducer) ur ng €,
dawandéwaﬁmng7$b a storage devi ce used in conjunctlon
\émeggr ItIEWCJISgQ ?u [hel ncrr;rg% 111&?111 h:i ﬁ%t\/lataéil embeﬁ gcntp }e Jpjpsence of the
ApgliieCat ie Efmﬁerry [ Oahrarﬁ‘ﬂ@es lﬁEQ/tﬁSQs,nﬁ:E ﬁssfcmb Bdl OAL(Q]UBIH ing lllﬁf)ﬁ)@qb
Mgd entitled mar t P roIo anetaJ sor Q
t {EWe SURFE AT e ‘?Sﬁ‘?i olsa‘ioé Eﬁ%—‘r’ BRI PbF PRt adgyy the
| duSra@nbil thetlih, Bndadhgn@dossiy allatd mg dperatohen® rnéssry@taln itself to
relatlonshlp of conponents in the apparatus 100
(Erigy no S Bhher BN BRS PFIBT OB GE émeﬂg PeROB BT push bias is
dﬂm%l@é?r%gl@ Q0 tNBIibagdUatQrselPf and adapted to sense
when the paddl e 257 is situated properly wth respect
25 to Herren%&ﬂmwpdm% ge and 21 the pigeal igyéke assers plat280 @i R ipresent
{'1] d!‘n?ép? of h%gﬁygta a@lg’%})ﬂ Jbgscrcf%t 1@%1&%' g\rsmsﬂgm?%f Fion Ehf first
ustrat ed di ment conprises a substant
1ananmmbnﬁ&ctm@&md7&8®mnmhﬂ$hr¢ﬁmmmdsﬁwa?%umsmgauémanyof
fccg)PflrL\{eg(t:PrgH]eieﬁ éld%e?r!gtagépgﬁr &b R tl lgeds&fkenrvéegf ne s 1so& rallssggjr}:]){y IOt} and
cor ¢lesjpanhdimgt ceonttalsls S(maﬁerﬁllyo\rm)contncttd?@wrmlm Grinmg “free

S emreceptacle. n t he .user rely sl.ides 30 )
‘ér(%‘t“g bt 18?83?%3‘6?5580’“3 hesur‘b@si?a%l{'ﬁe P]8>é$e rCthrTesponding
desdtii@d rebRedd be ale e(‘cﬂﬁrﬂ:@ abb eRsIbeitveRthe hRenESbMaLaE system
(or parent ste q t.he sensor assenbl 101. The
@H”s Shovdd A8 i‘:‘ icl| $gafs RFaRYs 8 T8F9H Hatiibn 1§f eand the
| Q3Ridhavkdad S%@Ws@ﬁé@n% Endi@redl LhgsieeRetrkNeignals generated by
conductors of the cable 281 being ternrnated’(e g.,
st e dy 2t oreptEe Enduse SUBTS Yol elatinaie & $orrgrdnvice gsed in
theidesined: Gk eGkhi €al, RAPWRNE suchng £ H@cﬂ@édsm‘?ﬂfss&l?é%ds co-

sensor elenent 103 are simlarly electrically couple
skeotingd). yiPategiohridiciting SegaltMe Oﬁférﬁ et fde 882wt 3t HWO@heé entitled
l%"r)‘rga 10“3%@%1&; &Er 95%81 azﬁLﬁ/fe{hr E’Ca\lvhlglp '?st 9\%1 ora eld heretn by
arrange be use € Sensor asseé
h@ﬁmn@rulmsmWM$Y meim@mbgnmumﬁmbysMhasdloMUWmumaLympmwnm
(]éﬂ!éc ap pal élnlggp(? ﬁga%u(?u %L{turoglrthi: BP c&oeﬁectt?cstiol?{ S%%Se()l(s) c%sposed on the
nanutad e rel a&baptledi at fease dadnahe paﬁleeﬁﬂ i Dm'lan:)ldpletly whtb,respect
etc as d ed in, inter, he ment i oned
LI.°§“) wpptr §t= bfﬁ © Saekedy Stfkiﬁ “"‘%iértga Ea‘%%l"m%m ?1 t he

pr esenthe egedicritht 28t @rnediiitaidrendadizRRREM 28 a substantially
di sposed on the substrate 284 at the _system nponjtoring

el rotipe . 281ch inphuggs| g sypatr rt%éé‘@m'%eza plupdie g e flecirical

t hatacthe s BERRAVLR R (RfacOtiekddd - QragRicHehias) cdYponding
be di sposed at any nunber of different |ocations,

i vafagdiery sb@wrﬁ|11ht1et11ﬁ§111g@1¢gwﬁte@gg@ﬁ@ply Haonce, the user ‘merely slides
FLJH{ Eh%ﬂ!?[@é@a; UHHHe' @ée méfe% ‘?&ﬁl Q\GESQI%F e\é@ﬁtrlrb%ﬁnectmns between
co-locate t her & utilized consistent

vrrht hcttifner Gon\;aanmr srymm] tmd/\ﬁhblsettsel @p@ntawlat elthet shiagor tmembly 101
'ﬁSOdlggllllC:_ilgéll tgltﬂﬁla]fﬁ%lcl:%lef ]or ﬂ’? HU ([Oﬂplf. o\?vgggosl{ﬂed q}eze%n '[FC COﬂdUClO[‘S

S(bf(lhe tedbit 28t i’l:@uﬁ@tf]ﬁﬂfated (e.g. Soldered) to the contacts of the die 103"1 to form
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15 assenbly 101 and interface 280 can advant ageously

be di sposed of as a unit. The signal interface 280 of

the present invention may al so take on ot her

configurations. For exanple, as shown in the

atlhE QENAY ieeBrr 1%@%9!1‘»\”[%“ TR teFh@als %tc tﬁehs%nso @Fcﬁl%fltaﬁﬁ 49 Qmi farly
onprises a flexible, substantially |ongitud nal

| @lgfrﬁmq&é}f gh eﬁak@ta‘s ataesozfgllnc thalwi aegtaets A% ¢ldbe denfiaafny number

S&C Bl'llgne%%gce@nc%;}%a}fsp 18%:‘1 %Qg 91{]1? 59 38 %%?h? thg-hs%ngaﬁr &Y‘Mbly,

central sect Vi or, Inter alia

§Mgww®1mamﬂkﬁh@mybnﬁﬁmymmnobmﬂMmWhe%uraI and t or si ona

di men +QNS onduct ces 294 ar

oni PR AFEo58T SEhuHYE alh TG B MFueRETY oo

C1ﬁﬁlmﬁk&ttﬁ é/a}{pﬁﬁﬁmr@ﬂic l‘p@ﬁieM’:‘EDL fakigryt o eer) dis Ideghibdisin e alia, the

The manuf a cost f .Substrates wth
%ﬂﬁweletilqug H,J%C“@g 1ca§10 1‘133}*’% (#,924( 86&(? i Hig present embodiment

ed@ed HWORINGH ERFREM 9%9@%19?@5@@%(‘1'“&9%%5%@5 2€legahd bedm momloung
further herein. irst end 293a is situated t

251 SR FdIf ¥%n&m%‘t®ri§§éﬂ&éﬂn hewepgothag the dEEROM 8&? (01 other

CQW&I&/?@E] R8y W LRy APPLOM Al PBES kN E‘b&ﬁlohs! %%HMH hin
fhe act uat or 18 via the contacts 295 forned on

tllhe selapisaspeanldy 20h Fattherpiges. fiuftagde Berdedadces Avhatlps co-located or

SEEO0M: AR, AL Pl LUaLER dNuapsOr 103 (e o

pressure ‘tran sduc ectrically coupled to

t he aﬁpnﬁobrbeatzmwza@bshﬂzgme fd’ hysl@mmﬁlwem) mag alhee made
1¥%rsltbzf‘gef Qeeu de[u}/ usif A eapo% %8‘?tma(t lfja% sidrd 1a‘ythc sensor

sence o et IP c B conduct P Rsul® %

caa;bénﬂj y [iher ahmfareedﬁ(cmngldtrdnemc&slulbb an,poswé Iofjehsh wiit. t he

asses and the .cos ea

i sposd tebRERIRnT PadE ResEh R iEapSety diiy on ot

RibntiREeRHIE € , Foasxdngpivvels| shkRe WD tHenaltchati o Embddhﬁerft Io@)ﬂlcblm the

subs}rate 291 of this enbgdlneq can be n?
1ﬁ@5‘(5%%9]0\/cé1nyms&fs 3 1 e‘ftglc,n% stalggl érll%@l%(ilm‘i' éé;m\yeégﬁ]t tskl)bstratc 291

UREBIL30hafol REGR secBBn 29MUAHARNK o @hd febRXUP®a/ tRLSTIRNRkrow central

cycles t hereby further reducin cost Hence, the

i SSEEF %%Zeai ogeViPie émg;gghc@fsgnin‘gjantz exfiliyig ey ﬂ%-l\mal and torsional

S&lﬂl@hsﬁérﬁa@’hllﬂéd lCQlY&IE‘[l\;CO[t”éJSS %Sltle %C‘qu"lea Bl?/lﬂdﬂh@ E’L%QQE 991 such that

sensor/i1nterface assenbly than the enbodi nent of Fi

2eeqiniaal sigudd o desensicyed betﬂselyté@ tveereod tiegioma 20 & r atiapafacture of

%Q q)'st’@&%blé)g%bts@”ﬁes(\lvglﬂ a&]ﬁhah@ rnlaéle%qs 280, unge W5 LGRS clectronics

ajscalfcﬁ fc:ad)l‘dyl vi ot cdnienba’d)@tdhe:réwtmn aﬁm mf[“nareeéi 29$:R)s situated the
| 'pfj%\&%t 100 Sgi;;lﬁﬂ EVICE‘,I%l%?),ym C%?BC’Y[ COlglrl]%lllé‘,ElralOSﬂ with qulopz 15116 ones O]L
bt ween 2949 eu(S&lESiOtl‘uatﬁS s@moh yhel@htaamdos |ﬁ(ﬁnﬁ&l‘ce flic substrate 291 at

ni oring ste The . IR interface obvi ates_the need
BF e Qaet s Medle FABIeCDs prieot e §° AEker I'be e gresre
aiyhsdiRENesoieGicad calidlea td Mt apfragtitdei-wenn. e H®as@Ient has
assenbl 101 and the parent system 10 Furthernore

WW%ﬁdU@'ﬁ@O{W@YdGWoﬁﬁﬁHU%m(%mb@meﬁ%ﬂ?éﬂ?‘%bﬁ%@@ﬁﬁfd‘“dm“c

eqhadidrentuftd thee) actust Ruudbudesaiped el aminet &%essment

IR interface can also bé used to transmt control data

tappaehie 14¢ tndthsr coz0ef cachaksepybisionat/intRyfaas Psserablyetsseastively.
J: ﬁémp)% w@‘?@w&llﬂ fin(ﬁ%s ﬁlstﬁg‘?lrﬂtmé@lgﬁ[)@tskﬁsu "ll:!:% %@q}ng Plﬁlj?chment

hereb al |OMAn or a
n@lul lieemscttl mtluecxnc\pbmsl\a@dlft i @nncttcﬁeagnqdnmptlea@e?c ob undergo a l'u ge
foregoing IR interface, a radio frequency (RF)

.33,
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15 interface may be utilized for passing data and/or
control signals between the parent system and the
apparatus 100. Such RF interfaces are well known and
readi |y available comrercially. For exanple, the SiW
91%365%? h%ﬁl’vﬁg{ﬁgb a%?ﬁ@g“fd%%wrﬁ%ep){?dﬁcm'%%\%r M\Qﬁ{:g the interface
Cdm’s:lﬂrﬁﬂﬂl ohnlidelt abowd fdn a BIQEi@B:atlng‘RE toogicost Bondhe disposable

Bl uet 0 adapt 4 or Bl uet oot I

R O R S P S A e

GHz r adi }m mfoams cledrvgive qu(ttlllaelﬁ%Siﬁe RRd&meont aismeﬂw@enesa data
singl e HE S|V150 ch |s of fered as a stan
al"hiacq ObF 10V S siapla&ﬁ% IYHneHe SO A vivialrar fled 1R
CilysEey( s@h%@@dse bblﬂb yﬁ% ﬂ’IlﬁﬁQhé ekl lkbownl 1DASIMRAR 1 8hbyed o
factor |s . ackage which is

r sEEler yioe fslgfé@% tbﬁ TR afa%@anltOé RGP reghBogforing aystem. The
CURANER! Shileschl Red rohel&iiRuiciN&nRl mt&%&lsw c[e@&x%%& 01 any
|nterface standard, or alternatively, other so-cal

" 12552(:1 rﬁahdn@:g‘ﬁ@r Igﬁt\w@n)th@ ormaundsecattilong! and the p'uem syqtem
t?Lﬁpl@lQl DQQIC\%EGH L?Slll onS %%sgl%m @Elﬁ%&é\flyg}gﬁeﬁl %H}%odxmem of the
deviages Oarhﬂcn%mm:albe/r thedR iiotrfiee caleNdodesisedSh maesmit control data to
Wlihe a%? ctnhlé)gstﬁeleléyg Iv?at%{;éa cgaﬁgecé%c \éyu%sst{ We§ﬂﬁ}eé"|5§e%§%beﬁ$ apparatus
"1 00nBd te-pareghidniiosia g eSteRn fxadbl Y@sis 6ir atield: mbHila sb Rtion.
|nterfac The BJ uet oot h topol ogy _supports

poi nt - tldl B?lh{() and %erﬂf t]eeo?qeﬁﬂotng FJ& 1}#[3 fac§0a 1ac? 10 frequency (RF)
CRRABG haNs. at;MHdt%%£31lléé%Vﬁ d/od MG PR o eRbeR&eS B ph@nt system
communicate with a ' master' device. In this fashjon,
¥ Hssewanunt | Wpparhathfs Modeet arhachrlgwsnt adn kel ghailable
V‘Hﬁr‘hé?éﬁlfy’ tFBﬁéime%H n@sivBIsHERAAE RoW - & B3SuARMIx Edeby T8n Wave
comuni cat e dlrect1y w th ot her Bl uetooth conpli"ant
nBppretiongi Sl Riseo. deviiscelsy-pAr iEonamipUe! device wiliirgratesfRE logic
di ff U ;
L B0l L BARELS PR ISR DAL g ¥ gy
i miegaged 2td (ﬁ’éz adiograpentveavitze 61 SK oraltinonntaifet oneaangjd: ehtp The
O$R\?1 h hlP igfll‘e?edefgea!r gt%%ga onﬁelrergo dylﬁa Enge g\%létgeeds\g/ﬁh ﬁ]tevﬁ;c%n Wave
b@d}gsﬂﬁﬂlﬂfaﬁ@bhmkﬁmnilet cb(EeHwL&thOQafcsmrfgctt@ is '7mast7@r\ 1.0 mm

devj pt e o.receive.and.store/ p

S karal B hRuload FPunDe ik it B8V piiruns cesaved
Viadidiet YhoBlatdaer wians iigufat seRGrd e altr80ivPoS&hd ®.called “3G”
Bl uet oot h-conpli ant devices, inter alia, operate in

t {ardogepergign) F%W"%g%ons-ﬁﬁémq)lws BARG Ysgrs &@pl@a\y%e% gnd instant
Unh&BRsadnks el fioud AG MAERG I RIEaInd tash b beSher devices. Since
t hereby advantageously allowi ng for unrestricted

sBeepria useceds Seppnehengnssehiransiy ehtilan: inggdtimeatnd does not
a&l@l%rsﬁoan m%n)? S[(’gleYSlSL?Eg 1"181 11?%5@&9&% i Eﬁh k&

frequency divi ded tiple access , frequency 10
hoppi nigees Blue@dths ]@eehog)u reHgEHSS)oth chorném pEEqaeh qﬁeims]z@rtekadpoim

S&%ﬁécﬂ;ﬁ m MP §§§, sl R\ch 3&'@{] gmcb%dsgt to% d'm%‘u%ﬂe EQJII e Hms%f:; cevmc In
t‘al]me“axﬂu@m Ehb (amsessmﬁhltdppdu Eztuam‘ﬂeﬁsihe( iT MR innayiolest 1528 e)dtﬁi:led with a

RDRREL VeRE Y g R et G s S GORb Somptant movi

StbSteti tagtied. AoernihelyBh wehbatdT diftdiain Sagtonenldapdiul; ak@bdynamic
arrangenment previously described if desired.
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15 1t wll further be recognized that the signal
interface 280 of the present invention nmay also
conprise at |east a portion of the "universal"”

interface circuit described in Assignee' s co-pending
%S%é%ﬁ?gﬁ%grmp | Gat; \B\%gt rga@%éh@dmt@@d l%aa?gi%e af]f6a centlahzed
Metdtiod For eﬂamvér ﬁai&: ﬂmgm'ﬁl n‘r@d?\ﬁaremaipﬂtw@s g\nihinsiiq w. mmw hospital
is als t r o o
eLH}d?l Félﬁ he;é&%ﬁ%m%tagg argegte ey b, stngul?aﬂgouglg mm}ltomeﬁ u&glea single
penaict ’Sdewhe afvpread dy lnﬁmwﬁ: axassms/émmt e ppeamati uﬁtaih@@:maﬁ from the
t he present i nven nto erface with nost any type
o BB RT I 6P O P %fiﬁugflﬁlf”&% OfPSFJ]’é? eat er

oper atp|gsfakh-§dngxikdidkvitey, intk o/t berdRein RCODOI1Z 8M bkt The ISM
use of the aforenentioned universal interface circuit

(W‘ﬁ{ dded|catgd ],Palyﬂlaqnénﬁbt§@3 @Htlcplixteqn?dlﬁl] F&tcH%lesb ey advantageously

NIRRT P O SY S Q@MpectAf ¥@B:ageQs le¥er® X veNMs. $R8wal access of the

flexibility and scope of utility of the sensor

a@g@ﬁww bq @acomplshie tver freppanca ghvidesl melpls| asepsh (M A). diguency

i f o

I‘r‘t{pg Qﬁieq’ld gs\%ég]a IE?};?% &Ji_)cyn secﬁ]aﬁe E‘J}Ea\ﬂe;?g?gllnn(g)tsgg 1ﬂ@lﬁdm code
edivielpm ahuliydn iatagssy) ngmgyasp@miqmq}shomeadlhg\goﬁtg Fqrooven time division

V]ﬁlll u@% %%.%ss( ﬁ%}%@l(’)l%begg gslegﬁgge(ﬂﬁmﬁ oL él?e 1%@%5}(5][(1}% hgef P%? example

paleivmes a;nmpldmgpwshablféiﬁpBess&@t,é1t nmjﬂsm&usdrsm@@E’Tﬁm the Bluemoth
ao/ Pf@ht re cal raglbgor rg zeroi ng of

b T‘Fﬁce{"ﬁlém WG 8#‘31&1%@‘3? ﬁ}eevgogﬂggc}s & 8185 E8ch 30 use.

Thus, lﬂ%ﬂﬁutth@ bs ea e izaf ti%hﬁd peies Blllttﬁlfaeegbﬂﬁc'bﬂ’fﬁmpreie&t invention

initia zeroed, it can be _interfaced to any . o
‘Et‘bé]tg%r"om]é‘é%ee‘ﬁﬂe%ﬁlH"Hﬁ“n‘lj l&?lst”é}‘ﬁ"sai Wibes Al described in

PARLsi@Bd s BRBbIdM: (8] BatéM@ ppHAYE mase;[am\%r @06, lcreaed Jahuary
W t hout havi n?ﬂt o renove the sensor fromthe patl ent's
e

wilh 9002 @et eptelef ndwperapinanpabahel s Fytertass Timeay yiat Signals
agM@[mlsaQﬁPHT%l)%o@{elc QW& e r§f@1reﬁ&' Y&ls L@irddPVRich 3:5[611%2{&@ circuitry
patient wth the sensor {and brace/actuator) attached

t slvanagehesy phygischik eowdriaonc apgssinggt epreradeng0bof the present
d f ‘ i LDENG,
SRR ARV 0 Lo N A P
Vfajewe’omThlasLbilmjge itofvilt bee regpgvzzd Skt UismpétlfBaaf@ epprtoued upimersal
Itﬁ\[}éelﬁneféollhc%gf hlc i f/gqem% %%r gste nEL ﬁ msﬂ %_']c‘lls 61{ mon%l n}fl yvstem)
mmaxftn@mldl)he\t@ais ent ﬂ&ylstl@rmmm}tmf waifity qortow sedme@r dskeenbly 101,

g [rLiage ’?8& }Plé{:e‘, ?lﬁégﬂ (}\}VQ fflgd %tt&@(ﬁ @%pgpecdﬁcéftylé;@%ﬁ%ig?e 'Ss/al interface
eqrhadianment cafbrdthe @gl uatabings semdl akterdDGn@fitotife system without
invention js described. The actuator 106 descri bed
hesieno] calipratei Giadoh Be SpREyi YUK IRY Hs e ot Aoy d s to be
o&sﬂnla@lsms\wm Ok b i80S BRI ABREIFRsHre kRhsduBeD@IHT) Kstems,
sagi ftal and | aper al (transverse) directions; however,

i Whugh requpe caipprtesicatregereRae! pethfag mea tmrﬁgé,t[pq s d}@fore each
ﬁs@v'l“ﬁit% (Eeethgrseh§)§%lqﬁeg fShe %ﬁnbta?ﬁ%gp B i(& tﬂﬁ%%%@@c@,' it can be
for exanmpl e, proxi mal adj ust nent Hence, the

f iotelfowidrig a@nbtdiarerrat aoeitragel ycrexe n?raleaﬂy patisniagnioe (via the
Lll?hels%l lnléelrl ngéa éigc@BB thoué thj\uP%Eot 1%§1% J[h%%F;%%t Pgi q@"ol}aqgm s wrist

wel Fe-aserstihg pad dqooiviker Thwstlernmaaévanagd:cels 30BowT hne comtiger to move

case 300
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LA

15 includes an indicator 393 di sposed on the upper

side 305 thereof, which may be viewed by the

user/ operator during operation of the system The
function of this indicator 393 is described in

gt'fme %%ﬁ ent S\ﬁﬁ Ztlpé Sé\gelggigg go?g{cte%l%ﬂgtg 2 ?r%%foﬁ Itc?] El E ikl location
slmmxgrt 1edsram¢e)1 do“&ujqﬂt |pmgnt3ﬁ)z5ﬁ,1{oa@ syelehn, afsthaztc:)bupllmgmgly additional

1é$01 1F1é1|[0n lﬁﬁﬂf C?n‘y\{{{} ﬁCntS(i},]E gelé)c\iadlgt oirLlS allrg?noﬁgg LllblF%\q/a l‘lt%I Fa%e circuit in
d@ﬁﬁmtmﬁdwﬁlm& ouphis 1190 e cikamem 308ntion etfﬂ’e’temferye&ﬁlzhp]es the

enbodi nen rises a pair of dianetrically opposed
| SR é%e%@gjm TS dbe REEEhSIg|C @"ﬂ@}“@l angre OVI@W?{? ShNgRp Pl

309 padve csRbilingyr theadest. and noveabl e such that the
user can depress an un-latch button 311 on the front

of t hekcAvHREIVY OT0S WRF-CHE SEOMbTEsQbalippY of Biejagyatgn gssembly
anf Soyses.hitg lsalchisy 309t a@tugi'oﬁqﬂgﬁgs%ﬂb(%pﬁ&élf] licakdidhed to
both 25 | atches are spring-|oaded and coupled via a
t wgyhe aghamerit ortthatergah vie e Pogiken ieotenfan rassey t ghboth
[He adihnren nviet iHen pbtt e [ &t hboth
9 t ) t R 0
T%thagﬁqd Jg%g.ﬁ@lﬁﬁ% Fs% (?Iecttlgh"é' Igo{xx%}(/ l?‘%\ R%Q%(Eiall:ﬁgﬁ&hthﬁl 9P1ay be
tlhedlﬁ@i ta)atlo\ndc—iﬁhﬁ!efcrrdmstdhgearahftbi‘®nq al dufingnfer 23Rple, Progimal
%C‘EUSFTIBHQ) ]QGHC htge fﬁé\gl]]%-?gl%(}éll ]81112&}1{ él}@é@ﬁ@\@ﬂ%pl%l%m nature.
act uatroy. 33al$tetlﬁt@@theSﬂallySﬂs@1€iﬂefd ganed 1@ wWiel wgde @ase 300 and

rtial. 30 beari ing 310, which confor,
PtreiGhimabes G e e he” e Byt ey At dh s o gese 300
f inkiglesfahanBed 2 oandphiel ps tsaguEssidd®sardredt Ohicl Qﬁy b8 viewed
place to the arm 178 (and frane 232% esp eC|aI

uPYBF Ve ABRFPOHE NS PPE RS s TSP Had %@m@wnﬂéﬂ Yt Iﬂéﬁate¥ 393 s
tﬁb@uﬁféﬁ H@&Q{teljdg‘@; @ﬁﬁ%@ﬁféﬂt Jgeihateral or proximal axes.

Il lustrated enbodi nent, the interface _
bet vxeeﬁrﬁ fthh@n ihFiged % Rpodenils a%@fntb@ FasesOhagiudes thpeensor drive
cyl Ladr i ‘ | SR
: %(Jsukg\%r %(ﬁ:las | i arci%gxgl nQ’frhquaJ\gl}lgig %B@g\%‘#cfha{lﬁ;\\% ?tlljrer gc%t&atm 106 to
f seaurely282¢ With éhepfarttd‘roalal bt prgonshngesgl@df Thescoaplogndechanisea
]tc ?r%sip qgetr ]zrlrer%ﬁrzggt?otdpﬁen\?m}f{)t}}&% é 92%1(1) oﬁ algul'[!lr g;c%?yl{a)&gsetdh%c hes 309a,
t H&b (ekhep F&g) apl. botg oﬁl&«ma:hg)@ﬁefﬂ:tssl ifiivaddiemnd otavedblr sutl) at the

21%_%1 Uéns ﬁg@essnﬁyn}.} é'ltvwh,gjluggpe dl[lf:l | IS ¢ g?ﬂthﬁ [hﬁ chglflorz% which

| fviedske@Nhe ABingBABANDEstsed e Fighes 309 td Hiecrdnger Sicti@icafy, both
i ure to include

the actuat or casg 390 is also confi q ‘ I L

{ e e er oG e5 SRl i ¢ BERECIRRR! DHECfldhe motion for
f @RtiMER 3803 LRrIpRekieRT tREfH AR othed 1844 F1B6e TRE abfiBach allows for
paddl e 257. These Forts each include a sensor

(@esittivpaad gk at 8 weeRr |1 0pdroswhesad! Bolagblieee Re The

PleRE&NDE 2R g@:@l%gcpﬂ;l@ '&Eat&i %6 Ql%qgl 0%‘[;%5311 M\f@%pn ‘3 h&e
act uat or I nstall on the arm 178. Referring

now t o'bEi aglsims@@ﬂ@éw Mﬁ@tm rﬂdéﬂr P iscisrpeméatisd ¢f inchugle a partial
al‘j:etﬂ'lﬁlcI 91[10 oo(f wlgsfqia g§ HQ% 's bA&an‘?l ‘P)W'leu!q Mnd E&reslﬁo%dmtnq?}m}es of the

| nt ernal's nmpri se genera
first frame 232 and helps secure 1116 acuntm 1{}6 in place to the arm 178 (and frame 232),

especially under conditions of transverse [oading or rotation of the actuator 106 around

the lateral or proximal axes.
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15 chassis assenbly 322 with associ ated sensor drive
coupling 307, and substrate (e.g, PCB) assenbly 324.

The notor chassis assenbly 322 includes the hardware
necessary to nove the sensor drive coupling 307 in

the S%g'tf\é Q’ us@r le%l%g@ en{j' € ClHe bé’f@'bén t]tehﬁuee compenents
substrate asse cont ai ns e necessa ry

i el 1lsqsgl®wmg the cehndl icplt exgresal bldomt rec Wirdhgpeddarinvel 1 it inside the

ng[lléjl icar %éatmegl?@?%fr {{]egl%lé‘li f&z@nﬁeﬁfaggfiie)o}ﬁgﬂﬁl g«%ﬁg%ﬁ}l%e:%]r?t f}t(s) fu'ound the
tdnﬁil(ﬂaOoﬁﬁ‘lEocryhcdhaﬁS ifegtids Qéh‘@lfyheﬁﬁ%i ‘Eiarmil 18di mgwill be recognized,
det er m atl ns of it

G DR BRE Al R R Bl Bhal Rb 8 BRD M Sogaped am.
Thigetishsitiviat ehasiseniine 324 of sot, genRebakhylodis pasant with the

flush with and atop the notor chassis assenbly 322, as
SHERHORn Fig. 3c, thereby conserving on actuator

vol umess shhen B&Gt Mai19r3a|tﬁ$ SRRl GO MR ABRALScakd N 19@1‘5@9}111“1%16{1
those of the motor chassis assenbly 322) are

ddveaitdadep gy paissiBo s& el o orvy e yidas cegrmyetonsH rehe top
asnz RS «fff t%ﬁd@ﬁ%?f FI%EE %ﬂtgpﬁtﬁ %@Wd@g SQIEB e(d'c&l lﬁed"{{ﬂ%&tm detail

ossi b to maintain the size and
tlbtém@otsu’a!polﬁtea‘igh@nrai;elnc&a@ aperssi bl the padies S gthep fleyactuator 106 is
t he rall weight and size of the assessnent
‘“g‘%%ﬁﬂﬁw’waqgg a whole, but also allows for a

smal | eefareh mbghtoeFigacBuat,othe alhmsdﬂaommimsusi pothiei auguator are

T e M I R R

fcﬂ*@msta@&nﬂbs)&’.Jwaltlﬁﬂsdcl’h&dﬁéﬁﬁemﬁve&@ﬁ}ﬂﬁig@()’? 106 sesirgt (c.g, PCB)

Referrlp F 3d, one f the notor
chsats S S o shBiis et b aa TR da A O it Btigs move
f@E R@isor IMRSBUEIHEPTTERB: gener éiilld MatcGA RS s, AvITRU@E substrate
chassis frane, el enent 340, sensor. drive unit 342,
a@ﬁqn%}ép?,ﬁbwngiﬁ@ theypespsypry btgglizgqnérﬁ pﬁg IntegsgtedhiF s, drive circuitry,
(g&ar cgpﬁmhlﬁﬂ{ 1§ ?f@&ete?b%ﬂ‘lp%e‘iﬂ @Y eg ekt @9%1 Hl']\%nand control the
encoders 345, 346, respectively, and mechani cal
t meins phasss sacreldnpoh et ligaBieRmmations of s HoRtim) gia tiggposition
t&goc@&t Lres n %"E"%?E%Pﬁo%'i“ §ss§4a§$em?b 438 eﬂwreeﬁggt:a?ed ssembly 324 is
st an W thin e chassi rane ) ané
tgeantsfl}eﬁlsmtd fles 1f\utm@dta@prtbtsm9®t Flvesic marporpAtS apkhavwren Fig.
g%giﬁ%gg'? Icé}psglgfg on cfuat%l V(g Lu%]% mFE'eSAc{)LHto? uﬁgnﬁ Dﬁgg)l ents (H.C uding
dihbaceofuthiet motsr db’:&sslg rnesimbho 3B Ilegitimarlteme@hsaﬂ dtsb(rqed/ e sehighly
Wi thin tpe chassi.s, 340 rane ntrol of }h
| SATERGy Vo ngfsfll{ 15 ﬁ‘?sﬂtyn% ‘P “6 Bﬂé%]céizlﬁel als éﬁl %Possnb e, i order
PRShdih @RIt {b@m@fanﬂ Reigtr dfvtee atfliator 3dsn z(l&&d)ob'sﬁiﬂ@ EhisSBNSAY reduces
assenbl¥ 1012 I s.acconplished by nDVIﬁ% the unit 342
| e everl yeigt Hidrigemd tl&q%ﬁé@?lge“t P!Pl%ﬁf?é“ss 510 & Pyt lfealiows
shahtsmd R ant MRk Echa%t(fmﬁ 1&1"2@8%@& Qﬁ)p@ftmﬁ hevkalesd 111, and even
pOSI tioni ng not or gear box 344 via a pl ni on or vvorm
geigral :@aeﬂoltﬂrgem?%tﬂém Idfi Vpivg PRECisHE ees werlow Gegthe use of
3&@ H:M@h&pﬁ&n@g@g% through the lateral drive nut
f hched the drive unit 342. Both the latera
scr ew Rg?égrmg%ﬂ@v endiggui. de ohabrengal thy oviodeesuppernbland? are
18%ﬁn§|edl,? m gloggééognﬂln trhgﬁde'zco%ﬂlpgﬁerpfss%ag&nﬁ% 3811}1 ;;i’ge { motar
Sd:Hanlsr atiee assembB@O_, s8R4r et 42X edplheltiat iave ldteral presitioning
actuator arm 178, while the sensor drive unit
transl ates
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15 laterally wthin the chassis 340. The appl anati on
not or gearbox 343 is simlarly used to control the
position of the sensor drive coupling 307 in the
sagittal direction, albeit using different nechanisns.

LY @S est..
?gﬁtg% Eéegl?%)veun&%ig#§ Iwﬁlcﬁhedleas p@l@rﬁ% el%Bdezf‘@g %46 lléﬁjectwely
codt m¢ahpmcal aianmilsmd)d yonisagits Gas- Byig‘ Gisssmowedn chg erldeiet motor
FRRREnlls 23 v o el IOV SRR guth S TR . ane
dﬂ-es]pf(esmdmteriamsmrcs]ezlcyve(doatpemaltsl (y)t16\/\1111NBIL1E1{IBHIBvﬂﬁ@lblSﬂrﬂfh@mlSSlon
354 and en ages. an..i ntern t hr eaded h l'i cal
S0 TR ra O a6 P e EHOCHGdE He i dadsiened
of bk h&tralh@PLBICrEWsSHRhinSMCIhatshatiowhenr uhhe tMcﬁm@l&ﬂ'ﬁhe ateral
360 turnsaéunder indirect notive force of, th
APPIIAREE MHROBEOP 343, Lyfepl Posibuprs Agthsae L@gzﬁ%ﬁ%heme
teanshet sl e HNPLicvepfiQLe @y hOvifg dr LﬂHlahﬁyltclahg‘(l \thl%g’i]rw chassis
thereby driving the slotted shaft asse ,
hisdnecHO afpag e 2859 ShethHsundafrihe mpHyeelaes of thy éatm@la@glé@lmg motor
3%%&400“@1 an uﬂb‘ﬁ W&;%%aﬁﬂ% ?h%gilt{e} Aivifd {h%%&%cmW%m 349,
| '€a resen odiTrent . prevent e
fwloph thotads uhngwhiﬁwdmemt @blvem@hfgiat: mm aie daixé sl1las42| Botﬂmb@@teia
Is%\/\e/aivr Qcan li|1tdvc\{%1r efsp%é‘hvé’?r tlﬁ\gd 5 uchhe %lt ﬂtdcgac%eew gagilillv?%%t 342,
IMG}CE eth@hd“luatmﬁ"lﬁ%hmﬂt‘[gﬁig&se SO(E@ﬂTmmachiny: B0, shiapéedrate assembly

rtion act uat or mechani reby effecti
P@ét TEmAR Hac éﬁi}wle 6(%'1 a aawmgf arny h@“&@ﬂa@‘&s&%o d;t ¥ unlt ‘ﬂan%}ates

resRECkvith thh¢hased 1t or mechani sm or housing. This
feature advantageously prevents the sensor assenbly
101 f rTéiﬁwa@%%@F'?léﬁeﬁoh éeaé]ﬁ];?‘ SfrotsathdHal usthiecantry i 1%@?"&‘9% of the
VWRh&h ey L@&f;ﬁlﬁ&;@{)@ﬂyilﬁeﬁsﬁﬁ EiRRAL N A%eRRLNEMerent mechanisms.
therew th. -38 The notor "gear boxes 343, 344 used in
t ecificallyser abaven bebadliligentd and Bp.gthe 3enser didyd it e includes a
%9%1199 Ak QB &I GEEN Lo Ay %@Qm'sah% e tzéaggulas 355, the
ani'sm are precision drive notors of type
wesittomkengwit oi o wirieh ﬁ@ti@ﬁrlharst?@m TS @OUE P & a’l sv@lm gear 360 is
[ e ek t..S .
V\ﬂ?ﬂgﬁgl Fl%{}?ﬂ S Bé n{'i‘igelf il g?%gﬁa } QL ﬁﬁ%ﬁg{t 0§4i %E@ en eh@%ﬂ)‘n internaily
sty%@ah kmﬂm:legstoraaantﬂlc asgoel altls'TGﬂS a:ifgwhrr:m h:rrmgo ﬂz@.rtlyreads of the

reci sel con nar il on ; e
F% 1ﬁ\t\f %%asui: % } NIETL thgl\aoolun lcg?l 11115 (Lgﬁg 11‘1%'(‘10{:1518{;'\53) force of
dth ki darapker abtioom 3, w/skmczxomdmrggh@ﬁ gizhewlar; drakkethtis@dvd farce to a

L DREr Rl FRRRY Pk O R SoE M tBR RS, bidatcal gpar 359

Sﬁ}ﬁﬁsalﬂp@lﬁb&lkV&eQ§1cl@@@ﬁV5S/‘a"mﬁ@cl at bMRardti® tid sag®EDdirection. The
point); this approach advantageously renoves “the. need

sa%a‘guﬁ%‘i then1dcapstartiteabpdigient oncViicH Fegprgating gabout its
BﬁOﬁzH%ﬁﬁﬁs 2 it hSEYERLd ANRALLIY by R«%b@f a FIHNE 5 Eh AN into a
nun%er of steps is nmeasured via the position
emelsder {18y sidThi Sredpsiocrundér siooe &8 lanbt érch cigieann agaparably
osfl Bé&%a%‘ﬁ%@ﬂ e %HH@)( Helitn dls!n ereb%r Igﬁéclt'i/g§ AR Q?[[l‘ll aHg 6t§t10n of
p acenent” rrven an ererore 1s COﬂtTO
athé unatsiton oithsensor taskemoiugiodi splhacement hogng:. nTitls i‘e'liure
Eagi%gﬁaﬁei)rps:q)t prs fen\tslsgﬁér %%gm & se)eﬁrbggl\ql E}Iaozﬂs exp ee n%gg%n? E(I)tlmond] force
or torque, which may affect any sensor readings obtained ther ewu}

-38-
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15 neasuring force applied via a tononetric sensor or

ot her applanation elenent. It wll be recogni zed that

while DC drive notors are used in the instant

enbodi nent, other types of notors (e.g., stepper

ot or ST](:‘ %(ﬁ%l 5@%0@& ﬂﬁegi-l@%eﬁ hl@ tHEDﬁlbé‘ﬁ%tedféMb%glnfeg{ of pﬁf 310

assenbly. It further be recogni zed that

esesiphangp! @ﬁb@dﬁ memf 162 anhéheadetemhporition2@ m@@hmmn@m precision

(rjrlgégﬁg%@gtoﬂeorf?ﬁeq%@ehgegfr/ﬁlotvg in ﬁrrgﬁ]m? ?E af"he?%ngt\(/}t srals% include cne

dMHemmanSQHmn@mmsapmhanam«wmmhmanﬁmahzdanmmpmgxmnnhheheﬁ

DSy PR e Pasint Barin P SRy soRn AT RE e FRon o the

(apphamat eemendi(fgekilYMandlor eBRetl] e afpliciikde pande Rperation.

of the Iatgral/prOX|nal novenent of the chassis

AR COHEIGY- 352 Vaiplls UAEh O HENPTFEN AprdERtl P GRictHE applanation

Sél@ﬂ@iﬁ’9b§1§01125th%h1aﬁ3bé1tof REAd ithdn QWS & QREUMHEEMNe I @bgative relative

i ndependent novenent in the various directions, as

el 3 “zee” aplplawiﬂﬁ.‘g apiypach nglﬁqt%ﬁ;o%hbeamve%ﬁi@ need to measure the

Sﬁ@&lﬁ(e%‘sﬁm \nﬁfh lle%e@tntto RELHALLL (kOG- mFW'onH%r "I’@él{h%’ thd Relative

that a nunber of conponents wi thin the actuat

(nmdicudi Figpstihencapirasr §) thiapopigpn emmdwéﬁ) athes glpo dﬂC@lS@@laﬁ enother
t e & >

V\%%/Ellg?gse (Jggkéegﬁnrte)#ﬂ{ ﬂ%izélaxlg 1. m%eh %&Z%%%tug LE@)M@B Q{t dl iven and

ethereforg usadantp)diwétis clongwnpf sapmorassemslyl cilwcangnt ehifl ecitfoma This

tardéfﬁ%l%r%?uysﬁ obv}aa%easqglreg (ESEE nptlc;S\tltHas 2&11{:[ gtl ! SOL recs 0?6%01) assomated with

smedmﬁm‘ﬁme aepmEit $ia sAsndnesic ﬁhs@m cbthm Ep]gsmnblaelandn

3a- 3f cou I|n b t we ctuator 106 and
Sonoot ST g Roan R BANRE: I AL GePh oSy dp the instant

eézﬁﬂﬁﬁzﬁen@-%aeﬂtﬁ@ﬁ@fﬁﬂot@;@ (& heste@RsObtors; 39) RSP BOMeY ad Bk motive
see Fi and a second correspondi ng el enent 307

N@Uﬁﬁ@dp%%m$%ﬁy bottom of the actuator nechanisml ead

screw 335 ($efr fe A8cocRBePliNat tAS cBHarf lfB64WenS BOVR ?!lCﬂlatOI

Fig. 3'f the first coupllng el emrent 104 and the second

coePepipy dsteivehtergpallapre fochafserjuatied of dhagoyanamgee the sensor

m%%‘id“ﬁﬁo! Ny & héJ llltl {sydlﬂept%nsr ?@d'{g a ﬁ&?r QLQ '1?) n@spc‘(‘SMaY {not

irst element 1s iInse

séeond. Snewﬁceﬁh fhe Imegarrchseld a@ﬁmbﬂlﬁ%ﬁt OWSt %Ihe ld%tgiscsiw 355 to move
) ; \ r - r

|11§£$12):1:11e1 12(%;%&&1%@@93@%0@ uié;sg%ttlg?%{E}Cﬂ%%ﬁ)@l&ﬁ@gﬁ@oﬂe ﬁgﬁdqggommal

aasemmhyﬁﬁ®a¢vwnshmanQJah’ﬁmsgmnmmhiamdmnaﬁenmimnsmnmmhn

féﬁ%} iiJ nofk él{)\ktsr%gn%%glgﬁtat i fleé’ d%Pg( lgﬁwimem | (t’lﬁ:hvgm%gnﬁtﬁgt?o%'s, as well

agtaliatvon F&lO;ﬁhﬂUEly et tih glaye/tvbight dTRiaes actfitot . fiurgitrmore,

elenent 104; i , It is adapted to F rally mat ch

t He'h4i0? CHALEU P% CYRPRIRES FY i “EI BT Qieauiiig thepigotors) do not

addigRENUisfste e ANhE MA@ ERVREIAE PORE moBX RdshiY assembly

Hence, the first el enent 104 can be consjdered the

" el @muéqngﬁql} ﬁl@eleb‘ghﬁduphaé clegEie Y e WD I EP liop @fypglbas any effect on

%t@ﬁﬁ:@tmealn@maHp%ﬁﬂﬁ} ﬁblnyl 1§9H%Taﬁo§ B@Q@na@sf wﬁﬁﬁ tﬁ)@%w@& 106

the done controls rotation of the first el enent

wiurhg secbpesgsureeitthe second el enment 307 under

ES;S;%E%GSJ 51%8% 11;I_EIO§ llcaoe{ﬁ8|3lan‘a tﬂé c&nﬂm; @ngénelﬂg %ﬁ'zta‘t fbtﬁ and

sensor assembly 10} is accompllshed using a ﬂzst element 104 disposed on the sensor
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15 non-conpliant joint between the actuator and sensor
assenbly in the applanation (normal di nension),

thereby effectively elimnating errors in resulting
henodynam ¢ neasurenents which would arise from such
CRERh ?ﬁ@f—‘ (sedNii$ @?%hcgQase&ﬂ@’%‘éﬁéspo@ln%oelem&ﬁlB‘Q)del‘ﬁounted on the
enough t ol erance between the coupling conmponents to

f bdion plathe ashgipr eelbupi I@gd seEwtRe (§&ndier sl yost clearly
f DAt HALRS 6P e@3eMN8N if Be ACLHRLRG D

rgeh(ran%éld 1ft’r/’gftm 20 ttﬁ%ﬁjglr f‘nel7§1 hIaS ?evén(?s&@tur eeg%l{,ém 307 are
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while the illustrated enbodi nent conprises
substantially pyram d-shaped el enents, other shapes
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an intervening event has occurred (e.g., the patient
has been noved), the paddle 257 will no |onger be in
place. In this case, the LED array 393 glows a
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15 accel eroneter (not shown) within the actuator 106
whi ch senses notion of the actuator (and therefore
t he renmi ni ng conponents of the apparatus 100, since
the two are rigidly coupled), and generates an
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Hence, in one exemplary approach, motor movement control signals and
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t livde ohb (aWel‘BgatKi)hSﬁU‘s@IEQ nising thaﬁ;hmmtets ef nis: ksehhé elventlon such

ﬁk tgge C@l{lp Flﬁ[ ch tcél\%tilééleé%ﬂ i S tﬁ‘rl)fe leﬁ, %g@b}iﬁcﬁe&gd Such that they

atave tdsabvelghoadihprr esﬁﬁlug ealct | hennldr theedno ahadr '@gy&hﬁlaﬂﬂ Liﬁtﬂelxyl g as
plicable to poth aqther t s of sensors an
=) gjcg 1erpiggan %Bﬁeggql HIgO! Faﬂ%i]f BW‘MWSH&H*OB? togg éllawi)lg as will be
acﬁ‘?oéM’uebﬁteEl tg- thésc (Kfftﬁdilnlllly%tlf At @ nenhadiio®ntts OfM% other
nmet hod 400 generally conprises first disposing

naEik erd G EHEN| SEER R0 PE tREl HngtBEyST ("@ﬂéwué@) e | sensed

t;ﬂ@ssm@%%%%&d%ﬁe&%bﬁl ﬂlt'ogﬁ%mmlﬁ@@é}ﬁﬁﬁus 230 descri bed
above, the marker conprises the reticle 15 240 and

al i gnrfentvil et bofrecobezase bortosk r fiverditenetl. 23gngle multi-axis
S&@&&Uﬂ&%l hé@’ice :}[?'1)/ IJ%' Lgeééo%plst%};t \Lllau the present invention, or alternatively,

one or more separate devices adapted for measurement cf acceleration in one axis only.
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met hod, the user or clinician renoves the backing

sheet to expose the adhesive 235, and then bonds the
second frane elenment 233 to the subject's skin, such

that the reticle 240 is aligned directly over the

pFH] S€R9, e @@XLMﬂA@ﬁUIMM@Mg Q%Ufeeﬁﬁpﬁual §\191(§M§1@1@met61

relative to the marker not done already (step 4
2Bvicn mwfqﬁme@e Ay ftﬂ‘@mgeﬁﬁwcqsmns @@wﬁrq ged il tthe Iaptngtm 106
0 . S
cﬁé&%{ % fﬁ}/ Exﬁglltg&?otht%e ?v?%?ﬂff}) g?réﬁje e‘éré}% %t 1}55%51 combination.
preV|oust described. In the exenplary enbodlnent,
gthCﬁgt and second frane el enents 232, 233 and
nsor E%senbly 101 cone "assenbl ed" and
pr e p&@k@@eﬂuqoxﬁmﬁlot h,aﬂlmtvhﬁal&ISﬁct‘thmEfogﬁf Vof ppenshitde sensor with
renoves.t he gnnent. apparatus 230 i
IF?PEFtutaFHi; SR A udragr CEeuabl ﬁe&mﬁa‘ﬁ@* b5op R that
25M)e: th@RGof BIFRNR Sssfon €s BacKithigs SheRtplRBERIAE olbic pressure
second frane el enent as previqusly described wth
rséésﬁéé‘% 1 Blicpepyangpamnexics) et [ ressue, 2eHe Headapssure, the
Jﬁetga‘do'fc%g HELRhI SpHicad ackdh Ofner @H&V(ﬁdaelflé'o%mn(ﬂhﬁ]el parts of the
I"ocat i on. As prev ously déscribed, th
d@hﬁﬂﬁé@@omﬁiﬂMEmpINU@NWﬁted embodi ment renDV|ng t he
reticl sh seners
ol enert S8n g " Fhe WGl LOENAnER AN SLATR 400 gencraly
umd@nkyﬁhgfhhemgg@enmzﬂimit@é®¢WQnpéﬂwsm@pm4dam)ﬂha In the

Sceoﬂ kt %ﬁl’?ﬁ "ﬁryxl%mgnt aq?amtus 934{} Cff%gcxﬁ:‘\)?c? %ov% nl?e t% ; \et COITIpI lS€S the reticle
ﬁD@I(}rahQ alltgnm’emft slhmj of the sécond frarhe dm&etﬁ 323t S:pecﬂﬁhﬂlys mdabin dlep of the

233, This is acc shpd n the ent enpodi nent
Zadtted st AR i g b B 3E Mo R R 2R and
fthéBliontls deeccond Bahbheeses anstovthasdbier hHikng euchIdt theSiedle 240 is
that%%f bot t n1surface of the first frame el ement
aignedgigetypventhe RRssHESN K8 the top surface of the
secondyeki, a¥BeRoR MBIMpo2d JelatWii b ehel RO KEQF RIQALADaIFBENQE D 404).
has been found by the Assignee hereof to have 5
Sl Blag i pepiaontsain 8RS o8 risks| R e wasaivere tha dheassasar awembly 101
C@%stal bd Wi i DBrst 1@59@91%1%% 7t315' gt pi@i¥Busty nHég@ﬁlgedofn the exemplary
different conbinations of these or S|n1 ar steps nmay
m@nhgpg@@n( ahe Wk landsecoddl fifame edimeappaiZatlaks pnd E@}SOl assembly 101

e(.)é)ﬂ'l%plag% 4bﬁedl San[[ )Q%B%l\gﬂetdh%chtﬁ% tn{@rlggl ]91{3 %[ye Epeﬁ?ythe p%p kage,
to prOV|de the co ch -t
as&enhl@sEmgmnﬂﬁn@pmma$ﬁpOKheh@@gandakﬁanmansksmﬁmi1011nd
23 rovi de rate fro he first
eﬁ g 723312&) %I&DVC ghseo%ﬁ): 2 as Sieseé g, <I!In y ﬁfﬁbslthelsecond f{?&n}e %?ﬁ’lem a3

nhamhmngamﬁaédwnsuﬁhmtmaprME user sinply places the

secon frane e t with retlcle as, ._prevjousl X
descr i 58, Pt Heh ‘T%E R BEUER E-§elct ‘%‘F)e‘sschg’&”e%&fl "e“%/%%‘il dpyp the

axpR&d Ngattohesadhesuye dordssn@ad bompkhes fil ths tilkfr@fembodiment
el ement 232 is then mated mnth the second by pl acing

:famg!tflgg) t[tchléll%lg dfglnlﬂs g]c@n%hlt fr Dl]@é 1§, g{co%fhgglﬁ@le ement 233. This also

ah b 8L0Ak I MRsivE DSt g thanecSecond frame el enents 232,
233 could be 15 pfovided as a unitary assenbly (wth

reti clléytly, tae sige et0Swb gl gnidierssegitapll§! pt dsposethent the desired or
“marked” location (i.e., directly above the pulse point) by mating the first frame 232 to

the second 233. This is accomplished in the present embediment by actuating the tabric
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unitary franme el ement (not shown) using the reticle as

previ ously described, and then nount the sensor

assenbly 101 thereto (after renmoving the reticle sheet

241) using pre- positioned nDunting gui des or sinilar

%W (’%3 al%? Oet%e tf?stg g onﬁ] cgg’cp ia Fne 1'{':96 ’)/”’43’ sum that the
?rane 32" ere W& SIS

tMOSresluSCMB oa'$l&ﬁ'irtt| fyankQlentant Emrilatﬁﬂwdleﬂmraéﬁbqp/kﬂ|05€1e top sur face
venzﬁnother alternative, the

‘%Jéli’eesﬁfé??@f%‘ﬂgﬁ CEEond franme el ement 233 rmay include a

r e usabhie O& fBiebashectiicat hgliRen $6100 Hhyhat ARneXRePIfen have
r ot at es, slldes or is otherw se dlslocatable W th

r%&-ﬁ@wl pefindnglydingcase ohwit ABkWerhs & Filk & ! et gt any
(WARebN difthe c8hbghiRink S 3hdsgRedinyat Rieps Qiag% Rl 'Hts @Bl a
the frame, such as where the sensor woul occug
Helﬁms"@%ﬁds)p%—“éleﬂ%ﬂe it i Bpablp tehde rapiiastarenmay wisha provide
dllh§ Ql}ﬁﬁ&%mfs r{n 'l\ﬁ‘t @/fucﬁrt cngser Véﬂsienrbtelge/\ﬁ@ﬂé el za%%e&?abﬁ/d frame
ts novement within the frane 2 u
aaétmmt |2@Bw nydyabe plegidat seratasy hmmest e Asstyl‘eetm@evlezmela Eaaranldeﬂensoz
ajrsge%{bn}atl% e@‘en t‘ﬁBut é' l("ln‘rrv%lbtﬁ Olrl ﬂ“g}?{%@] 1‘[:‘!& suk‘rﬁlg p\MCE:{t fe Iggcond
_nﬁa@ma:elmpmttseﬂar clitlght peaaumcfg desuiddal, a]$3na‘ﬂmoﬁ@ ‘rb.eEEé,lzc e sheet 241

i ncandescent or even

TR g Bet Di B e e ke Pl Rhur Z8%et o hogners

Sl ﬂ‘rétsecoﬂ_dﬂ)}Sp apRY PachikRascchheleadvant age that no

physical renoval of the marker is required; rath

the sélsGaeseeakarative thekt aydspiapd 6@*@@&%}5“* ’ﬁ%o@” could be

Phr8EgeO¥EE ey RULSBLPOVRT rdiRicNCRe b8 w&lr@tﬂhe@n@hb@ @Bce the

the first and Second frane 46 el emsnts 232, 23

priddet Bems Hedynt (hpetheny) ittt uptdnes pEECH hgﬁrscrj'eeadrmnd then

m 1biht DR RIS EGAhbIy 1181 Bl &8 ?@r‘éreleﬁ{ovﬁil@'rﬁé RlikiQ Qiee‘?ﬁcf 12%&1%;; pre-
ternative y, an aCOUStI c or tra§on| C mar Ker ( r

nepskienedoagiting guidesphypisiibakt ucpafr alvelcé to Jandleagsehiyoppyseinbly 101

sypl agt Dn893Pr r o Y. e

S O GRE 03P BEH hoRAR PP BORAEI0 o

wlebiralgorse poimsensor  or array is used to preC|ser | ocate

]tc Pgrrgu'elseﬁ %\gelinnzgn?hae;t gltreé ;éc}tng V\{Ihe al" ozenllenpr%ned tsﬁ%onéf d éad)lhe gement

fm@WQCBHSﬁr&ﬂﬁsaBB&; g’e:{tﬁfcafeltrylel S’Urclt hﬁt foe gkammploft ;bthﬁs slides, or is

ired . pu
Rk RE iR e BOh Rt i i aRr et by S ST RBigp (wherein
eL’h@ RgRlced apRRHWITes ERENMBEinDYn thRerdil-asRhek et t 183&}501 would
and f ol ds the first frame (with 10 af orenenti one

SERYYP-(WY R FHRG HeeEPt: |“6W1€t“h@ﬁ éefisle wpiad deAplacer fl%\r frggfering

| @itk e @e;Ht?nec@sethle 6 €& 1&%6’\/6!11@193‘ il ﬁl@h@: rﬁ%m@‘% §%L11@191' Rbuation via

using for exanple a search algorithm such at

deseqtidyad 0fn Assi gnee' s co- pendi ng appl i catl ons

previ %#%Wedeﬂq(rnﬂ%f ‘?‘lﬁe‘ﬂ%b@ﬁﬁé Mnark @ fée[“ﬂ odn %c{?&t\!v;'ﬁﬁﬂhe frame

| ateral °position. This advantageous y obvi

need nf_)‘rdre langllﬁt i Ebleqxa@phc@lenm@l mamstomgnsgra }ujne source (%uch as an
| ace the f

Cllqlt[ﬁ,l mcari e ceena Si}uﬁh[ horr) eigr low ene n%/l Ff'l qcr rv?ge Wnas é‘wp %10 ected yonHJ the

nesiadpdenpahtsd the srﬁxetoendehd; apptoaclt hes (e mxlvmazlee that no physical
removal of the marker is required; rather, the sensor assembly 101 can simply be swung

into place over the pulse point (since the relationship of the first and second frame
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di mension if desired, such by including an actuat or
wth a proximal drive notor, and a broader frane
di mension. Cearly, nyriad other different
combi nations and configurations of the basic

9 K it i
né@&lt&%gsoia_,g%gqg E)l@&l&l@]ﬂﬂ%léi)t Efg%@g{?gg& Lfgﬁﬁ %%) 1%tthanrrx thggzg:physmal
tlotetfhenqmr R@ﬁel @mdf%éqt&: i) di sp03| ng t he sensor
pr oxi e leco sics
i hosen/lgﬁm naﬁ\ae%ﬁ 1S aCOlESglF RY! upt aSomci Hal k% 801 19{& ba? d o;ya égh} sical
Tﬂmmnmtees;em:c Fdjnsdmssubgm shbuﬂs qmshee)eémrl& emplnpedvvaymbem the

cor si dere {n ng of. this broad t hod. Referrlng
TR ETES ot sPbha s APy SOt HERY o0t Ay 18 U 1o

i ﬁ?@ﬁ@%eﬂczﬂ@tlﬁ%ds@fponﬁ Crh I8 NYy | clyin NBASIIEN Gecb R [TBhO @& ment. The

pressure of a livi n%ésub ject is descrijbed. As before,

tier sioplyplassiie SEORT dRincsfenteRe i SBEHE LY Shihf segidy @ e desired
EXBRRo BN e, AShSRAWE dRirkd BiseDoird RescBhMO R8O within the narrow,

conprises first disposing an alignnent = apparatus .
adenseed apylugt (grcdms tor Mirpe @lee%@ﬁéém apf tfpldy geplist frame (with
t, ePrRO T; fgea U
n’lg(% Q.% QEV s{h 01&@21]&5{5]Ebsgtgérna%hsghzso pgc)el%oll 03331@9% i Usked to
dﬁ@@ﬂ}b@da izhgheprise poiol udinpranymelk teescaati akgsitiof, fuoh s that

t(!?iSCll e(ti [1} ')f Gneetslggtponcpz§ é“pﬁ&tloﬁ! &f oE%ﬂnc%l% %gxd%% e\m tt(p find

(tﬁe gptm"lal ﬂmmﬁiepoemmt s adfxarlzmeousm cﬁmu&s ittemeod fdi_-ldgetlcéb, since the
the first frane nsor ass nbly 1
8% 61 DR BTG Bt P 55 i BAR oSy Bify feast he
besded: thenebo) neh ﬁluel}i) obitbd ddnealbd (BE‘)CE\EH@@BUIT(E tl(eOblommal
ot her par.anet nmeasured usjng the s sor
é;}lmgnsmmﬁ; derinlegtsu:E E}émﬁgl:amgt’l@ﬁmglg@l wr_tgla %%Wﬁ wet;'ﬁ(i) gl and a
firbSler ITRASULRABAL May occur during surgery in an
operating room Last I@y t he bl ood pressure or other
par andileylys nyeed iees ghart carmgingiriis nirfespediongsiinige basic
19&11 0@%% §§1{1(§hu§3e§ %g\el: \N'i.fﬁ wSSH&% @@H%Bﬁlt t(g) ngﬁ)sfn' rSd&ensor
(step 5 5’ Eem fically, th sensor position iS
mmtlmeawelq@d thei markerexpdot dtS@OStu‘rgethtamm rww\b‘eafmé@miesned point, will
a t 1e.al ignne
R TR MLy ar 505 SARCERL, PR Ry 3 presom
ccbsmauatqdaomw theritort &i we \tfznéaegensdﬂrccussleng)b@/th'{hQ)Ilmdet method.
g\e/gﬁr 38 F%l rig 1&(8&# agfzgaesoné %b%wpplfal 851@)%({1}mlent aof fllljle lrlnﬂli:l %\!BQJ me%"iod of
seais@nthlBtasutier @i hldot @sesaure si giving csaimct advaaiageAobefore, the
the present .invention, in that the actuator 106 (and

SERAESE 6t 16 ASTITHEHS BE DRt hempdynani ¢

moni t oGl fHigwapRariat 8sthd QlsthddN e dbngisey &ee dispdsiandn alignment
adj ustable arm 111) can be rermved fromthe subject,

| WAYPHE “4ARE AP FIERABRET BEFAFECTSY seeriio Gleaeaiomy of Hgyubject

b@teg%%w al?l}@ abRudt@MRYE bt R PRLeRk: zﬂﬁ@@ﬁ@tﬂﬁ 1000 s Qr desusbed
exanpl € where transport of the subject is desired and

theecipriededieg pocdemghvdias f@léﬂuibfa@@dN@quhhpﬁ%ﬁ@s(Wﬁ/@h positioned
Y& IJS?&?WS]SQ{M%H B'lf‘l@ nl?ﬁmﬁ'r‘lpgﬁgl aum}(@tv I?;?Yl% IRt of the

appar at us renoved to permt 15 anothef procedure
(f$m1|ssuasolpF®§t4- g rfigit came clegmni 23g, withoteatar esvemblytifié is folded atop

Stﬂs:b Jse%%zgd Fsame 5’”}_"3 and a&"legwely bonded thereto) per step 354,

The blood pressure (or other parameter} is then measured using the sensor(s) at a
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Since the sensor assenbly 101 is coupled to the first
frame el enent 232 via only the suspension sheet 244
(assum ng the paddle 257 is renoved), and the first
frame coupled to the second, the sensor assenbly

p 1 O e t r GOy ]
fcf)léil eﬂé Fei: 51%%) ﬁé %Jg%\eﬁgﬂjle fll{ £4 s{ %g*s%/ze\%’%lql I‘l%ﬂ% é‘,wb%upm s;irﬁi} in
&mdmm@nmabom 106 are rennved such 20 as durlng t he
foreg sired

to rmg1 ggﬁ %P?Pé Qlﬁ’bes%”é? O‘uors?feh@a‘ "”W%“Sgls(%?n‘ie,r i S”&ﬁ%‘ “be ‘ " casured
Liktho(tb¢ scanatshera §dcm1d e debseenixb thdBrsd@sdpi 3381, ISpeifidatly, th
fitted to the subject, and the arm 111 adj usted such
A0 PRRICE GETBHNSE WA #EPYCL COupTEE™Y Belt R FresgEments using
fth@ aRo@le8MBPhra@323@f ot R frdlel GERRL23aPPAN Al USspedhn B 244
user/careglver t hen nerely attaches the actuator 106,
wiPRTA &> Bainiadblipisenseioassiied |y ahs 81y eiepI e degiedspigegroint of
the sFddP Q\Fenaa%%leﬂ@la&uéél $d ik |c§ecgj'u§l@@$[%gl 1'19 &R& 103aMRerein lies a
| ocation with first "frame elenment 232 as when the

f agtifiaot arhfﬁ@ﬁﬁa/\afsthd @eoapl ieeentionde drad ity ksuateyol Olés(@mbﬁvea the

1%198“9&1 %Hh%%%ﬁtt 16%8@% 1&@019[0; l?lg qgfa&t%ggcipgl ﬁée’lg(glé%?{ace 114 and

tehigrselbye emavnmgcetm rereadedc oot théThibgcef. éat g ehd alrdnhent apparatus

ra}e:gulp EIC%IIWE@ Eeh(iesn rbrlree%slg%g\éer t%négllelglaztgvtjﬁgtqls ?(?ﬂ%] e\amp?e where
efdnegdri afeheysubjdant daatd pldagerennt lodtibn Bas&&fmatsdl&ljuqmﬁmt which

hence, and djfferences noted bet en the L r st (F

BB At HE A (PR ¥ OEtS SEY MboVe 2P K& FmRgtd grpermit

aibteAploc@ire @ NBASUELENBNLIcARNPArakis d00e shfjeddsIHodfestc.).
further recognlzed that while two neasurenents are

duBes hpeensabdvanbly |48 it ppgritg e st Appackimgst 250viangly the

nethedel oy ok (E§sgmzn4t?healHdQI\é/2f3@ris Lgbﬁlo{/édl?l a%d%%ofﬁlst frame coupled

sequenti al decoupl i ng- nnvenent-recoup ing events

vibt the secchay thagsentey asiegibinf pesalitm 6 hagtined eiietfechic emsigaty with
Y, "

;es&:@@t o?ﬁe%ﬁﬂxjé gﬁl@é omlpx‘g% Jﬂ&ggﬁ%&a %14 a‘h@?tctgét&sl 6%%n\;gxﬁdfuoh

aﬁKﬁUMﬁbbéﬂ&H@hﬁHgm0ma clips, bands, frlctlon joints,

or ot Q‘FerECE!: X\H)]gs 101;%': aea ?S%g dr%g 11}0%81%%6 St t %H]?( tlhg h SOIt Ei% brace

second Trane. ef'e can remai n adn

aﬂﬁ&bh&ﬂﬂ&omnmmgksubpe®Ed&mhmgmwsfmhdhemehexﬁkmsdﬁmam1iH

G et SR BB SR kR b TR 352 or e
saamndntfapaniuel Ve us2ddrashenthee sicfe@thitachER il aaploo 8 which
reduces the nmss orTgHIk Ieft{gn t he su%@ ct

during .
t(i'a&r?gbla? 10 9F SHEHASSY )pll%]cté]&‘i?r $95Y RSSERLG 1&1.3%[# disp gsed in the

MaficMliod wlh theQRb)rahide:] d?xlldnﬁbj?eisiﬂ{éﬁ Rk fikod¥Bafl QAR Bdcoupled.
is retained on_ the subject's skin between

mdeeoile P gise oot reserd JRNMBPAPRHYS ArribaveeckBiges Tor positioning

P@,E %El{sbtn‘gﬁ J\p\é\élgtgh F'S g‘l%ﬁtd(:‘@ @lgﬁb}a%hnethﬂ@%pﬁ%t afy;t {Iaﬁule further
present invention is descri bed. his aspect of the

| llpeintipronore olinieatylstniisantioe corapar alftlm@tsultmewamﬁama@ eessarg@used
D\WY n@?&ll)vé/ h&%ﬁg{l p?ft%gm?ﬁ % Cfp?% ke ullﬂ%' {]gleﬁ&eatﬁle&}lﬁgsences noted

resi'de a erent elevati o
beiween the first and second measurements discussed above are likely not an artifact of

the measurement apparatus 100.

It will be further recognized that while two measurements are described above,
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during bl ood pressure neasurenent than one or nore

organs of interest to the caregiver, and provides a

ready mechani sm for conpensating for such differences.

Furthernore, as w | be described in greater detai

btﬁl: %Wg,nﬂtlé}l@ apﬁé{ﬁm hep ABYmALoRR | Gurgd 4b Oali%kvl W fitiple such

heuri sti cal g or even determ nistically-based

cofiteatlidsepupfingpnessiphereapRd g é‘f?ﬁﬁt“éﬂhﬂ@trha"ﬁg @nosigrdpang effect

egn tﬁﬁgc%ma ofsalﬂ %aéu%nta?% exenpl ary enbodi ment of Fig.

6, the apparatus 600 I nvention optionally

incIud@@n@nﬂaraheﬁnHcmﬁbwpemééhMWne%mgm$Vﬁﬁnﬂamzmntw made
dr ost

lﬁl&] \El%g}hatp chcgle SUC]] EIS Vl?]pzcst gal1a%§f8%t10gt]01d S, Dl C}I}'P{ T ’[)8305\%% {astenm

cme@zanmaﬁmw;h Sly% tlemeonfndtﬂ‘:mel diamang 233J&§I]neremamlaﬂhazvfeiyr gtached to

B PR Y PR b St ar COT S PROF (THG Ry G FhG frame 232

dinlifsefsen@ then HBeingtM re-dethe enht BeofT gane aEméMDer eén desired.
(such as, for exanple, the braln) of the subject and
t ﬂgls qgg%ﬁyﬁgﬁeé ﬂﬂfalfnéﬁ‘eql é}ul% @ﬁ ot hﬁrsgg]gﬂrcgljmo transport or other

rﬁﬁ@@e‘dﬁ;@"f@ﬁﬂ aﬂs&ﬁfétnhlgﬂwnl NeMBAY &l ptllh!@E '5&8§d fréne element is retained
ificant difference befween the el evations of these

tmﬁﬂtﬁéﬁﬁi%ﬁ%ﬂVﬁWﬁm@ﬁ%ﬁ@mﬁﬁ%reby 30 necessitating
correction if a nore accurate representati on of

pressure, etc. is to be obtained. As shown in Fig.
6aqrrachien dmeranissmphedent ed with a sinple graphic

?: ?glt %éegﬁl?%on ro;%]gsegéﬁ)tpaﬂo}/lm{ hsgeﬁct%fg}% ]JEGSGI £ 111\/6%][1?1"\1/\% d)gsm ibed.
dfuthamtm@bmmtnwmn@wessmnﬁmsensdhqIhmgbeemmnmammmﬁa&vmuﬂy

representing.the.location o n of. .
PRI b S el B sl B flent fgvecon
t $WRink GG paQsire HOBuWRicathags@phingad btyga;hd dfustieatie shetdamgiver,

e R I LN
i ‘ml]eﬁ@ﬁésm ijdaeint @BRH- SNB bélbwehHIERENEdS magil ipasEtuad engilow
the bottom of the exenp Iaréldlspla of Fig. 6a 1s used

tRpurighcaty ar eyen adjetistsalykaspE reF§YRn 68@?%5%‘?1 ngspsyygfeents for
gwgggh&ﬁgeﬁ@@§sure sensor with relation to the organ
I ht er est . Fe0|f|call , the user sinply touches
the r i drenetshefxehgarenbodent abied. the amsrmitsefld of the
r N ; l, thm
: ﬁg\grhélgg (erllC&lgln} ﬁ?@. ggrseﬁ@lé anltxe% 1&@#@%3%&'3%}1 Qlf;%l?tﬁh (ﬁ aﬁﬁa’[ed to allow
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dﬁ;llfcfllgl¥q(¥] equofst ¢ Vl{‘l%{1 S'le BC{ l(ﬂb @IS%?\SFFHQH{Y enll'lbo%lmenﬁ fle %UOI rithm

ual®
f Qaradiffe@Xxanphe:t bfyn @iymemucnaasur erBnity frotrheécudiéir esaemml eight

then selects t sel ect" nctlo

oS T Plan Bty G 5 BB B i Py s the
| Serhdat @€ hhetes UER., Hhaturdhasistib@etisetatdar Ineatheituations, a
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6@@‘]'%\%(“&66{3% PSUyFRY @F)? evaings phéheacl Q}ﬂ ]é};(,@ﬂ)ns will exist, thereby

didteranti @neMahug { MorCRanees (aeGeRsidMabY pretNRL @RY is 1o be
prOV|d|ng both a spatlal and nunerical 15

repeiexslens altq“owntfeﬁ thdheser is prsededr wiglt ¢ pigwplaygiqnhec display 605 on
S{ﬁ@tdlsﬁia idvidd @R EHiGRHwE rlmﬁéaﬁ BY W&g&at% thel @é\&;ohwmn)
recog |on of erroneous data i s of ten enhanced

t it ‘djgg@m@hcg p;l @yssofc |ngpat pegpnd icon 609 representing the location of the
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i ndi cation as opposed to a purely nunerical one. Mich

as a driver can briefly glance at their car's

non-di gital speedoneter to determ ne their genera

speed range based solely on the position of the

K %‘fj&aﬁ A Q{tel&@eqlhcﬁa bzh R, @@ﬁrlﬂ{o%ros&fbetwrlz%n ﬂ?éqm? bARY 607 609 which
appar at us and al gorithm of Figs 6a can nor
|mﬁMn¢Mvemvﬂmetd@nmﬂbwmhe@henfﬁﬁmappb@wﬁmawetmw bcﬂwn51e

L%E»{fe%ﬁtthe pless Ieasl%lrlseocl:' g ‘al? ?11954"' glr g ezc}{stt I?”ﬁe dpug]boentsnwe %nemt 613

tcha)oﬁﬂalr”é:t% lmh I@iﬁbmlof‘dw&m;‘ap/lat yvslhaelag IoﬁT Iig:h@l ihugher “virtually” adjust
RO S o L8 2RE A Syl BT S o
am@reeﬂeaiebmeaeg GRliserSPesd anrhertharglcagy!s thie Wwsan 6mdisbeled
first 3d t.he di spl aye .nunber ‘ﬁéﬂ t hen cognltl%Fly .
@WW&;@WWIWWH%PW§WQ%F Cihg 1 BPa T disHitgence
t QevatiPf Br ShRh @doipBRRRIh I8 culadddl then HANGBle difheen@hiSPlndated
605 of the present enbodi nent advantageouské m tigates
t (rased ranbe sserobavigpl Y iRk kanvledgeorlebaschar divsteniie, Sich"as for
C@Jafnﬁl%tHyocﬁveclmﬁg‘!sﬂgnﬁ‘nmf tﬁjee%{s!ep ?imfoly' ke alidys ﬂTPr@lé'c@bMi%tmn 617
Thi s robust ness nay a be enhanced t hrough
dh@mGWJ@ﬁt@?M@ﬂﬂ@ﬁtuﬁm%Wy 30 devices or algorlthns
to ver o . e .
corr eg{th%)g?{&!%% &1%@1)%%3 id f ﬁ%i{cype SL{%PEJ,]”H?%EA tqgg S 9 ues the virtual
akgmmnwhdsmusﬂdbowzthemsw§0éﬁﬂ@@@Nﬂaymb@mmndawmmmdﬁmpmwﬁ
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[ ssi bl e due to. human phy
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pronpts 620 such that shown in Fig. 6b. Depending

t el P Spohdigiiahperdametet helekyaing fhed Gonsji ISPeeé e4gP H?Sﬁ% Solely on

whethetioh he ﬂ@%cﬁ@ﬂm FRERCE ORLraRt BF @k Wi hi¢ apparatus and

af orenenti oned di splay 605 correlates with the entry

onzariien 5 Fgh-¢r Gapeore oyt whareprdize) hethgean geqjiig@correction

ﬁ%e&xesoftoaw i 3% DAL gmu%&ldnﬁm%rw pﬂ&fi
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(t her é_b»}nt;asm(theqamql}qglqtkﬂa:tlspﬂdyewbcplaqnﬁ1q kighgr ghgmtwq fmnctions of the
v ol 1 Hrenend i

%‘F% ?(%1 sq)n%ﬁ gl%lqt ge:kglg%h rht mﬁ& t? %ﬁ%éslg tk?e LW? Uﬁ%gﬂite?la@[ebqed cat

t shl)amotﬂ@a’l‘ ala[ﬂogtyhlﬂae pgir ntustoirstmealstbie élﬂ]ﬁﬁbte)l nualbezemtd terorvgnitively

t he nen fl at
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10eiaB, tBE digflayreESayRs pasat apbddoneak h&vapﬁ@é&ﬁﬂp n’flﬂ&'ﬂd&&he chances

measurenment with the ap $aratus 600 ntil

aNBPRUITE D FROVELOINERETT] (TR Bakipg 16&&Y% glygrobust

that other display (and control) schenes nay be

utilized. For exanple, the aforenentioned digital

di spl dYiscEhuEsugEY TP edipaad huapelefadiven el e ancillary

ddlegﬁcteélol anglll%%ttb ajeuf%ﬂ §R! A¥SHSRN %e nggrt?ﬁﬂﬁﬂideséfc&necllon is
hat e display 15 screen 605 shows both spatial and

da @ilmll 0( axqoivde. Merseftiveralalgorithgy nbroll ii: e siyrieln ¢8 imen e colsd with
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the difference in elevation. For exanple, if the

subject is placed in a chair or other support

structure having known position and di nensi ons, and

the anatony of the subject 20 constrained within

CELidibRy. S@ﬁltu'lcﬁlll ?&gﬂapﬂl%ckg &ﬁ‘q & QQ}E b\téams%%% interactive menu

progr armed to enter one a plurality of

predgtngr i redsiver Wébtqlu@ﬁﬁf@“saaft pivatriscadl ylchlthataﬁown in Fig. 6b.
PEIRLRY Yn gmggbﬁ@%teledt he si&%&% }6h’ vﬁ nln?e whether the desired
strdfne torest wthin narrom1 of el evation,

acrmd e¢tlme enteedj \ezcttl‘lesﬁht@aldm;cmed diseliy 6 V\mltdiﬂws witlc ortanty ed the

;P%W é}trl elﬁ}%,'t &3 eé\&mg evw{laﬁhee cgu lj:l%wgz C%eleats 6}' lal% éf {he mzbé'm ol}wéelest and
ednevad i@ariefcotriioan miedipl a}s605 i{thedby 2B8icudigl teat titvebr elfieaadnghcz

rest cont a| ns a.positional sensor d to ener

an §feézﬁ5>|n tmﬁ tlber %%ID? PIGFSUTE TSy gmﬂgsngalgﬂh @fblzﬁla G} E)uld be
f]@sfs ih e o @B AL thieH @fegSlint (Jf nasurdbiadbNdn erkR€on the menu 620 of
conpensatl on_algorithmtakes the si %nal fromthe head

rldgtobodnkyype flflo AT drting WiEh had {her propé Faupoihrateoibmgo generate
AinGd b 788 520 0 A QS RBAAl I %e\letﬁ) hntﬁHQHS"ﬁmﬁ‘lEﬁs\vhﬂ HeOuphRBus 600
pr edet er m ned arn1res el evation value to derive a

cinfif e embiguialsuesovithe di fference value is then

mul tip| \lrvﬁldbeb%cc@fn&gcr rh%ﬁHe‘P nth§t00tY ld%ﬁh& €arldl- conflol) schcmes may be
hydrostati c correct uce a net correéect

matitized.  Wor chahglet H@nafowplphmmzldd tdegi@l Id ISQ}H)’O(ﬁlhybGCG$€ldalfm651l’3d
p&l?et ﬂalfIlVEeIP nﬁgsy 01%?"3 & §patl[}i F]%%E;cglﬁ rbg?c%)%af}%ld e%}c 3 CEPat b[%(eh display
psafeaﬁréd}mlo@enﬁb spafiel ayd dlghtalr(allpm ndrger mal&ssyh@ahc) Elﬂlicatxons

Zrez\s;?(rj% ?%]9 g"tfolli:lﬁ ﬂg%l Iwﬁ\gearta? E%tng%ﬂ? acgp el|> dlevgnmed or verified

elu@ndkit QRS such US hraghtthy @Uoh sdis@s of otk kenBgnetd © determine
energ%{ el ectric or magnetic  fiel intensity
9

AbO ST TECRAEFIGYAT0Br TGt &P B AR LM% = of it e or other

| B Uﬁi@l@ﬁlfﬂ ia@ﬂOﬂdﬁB@ﬂ pbdrioneind ANRIBBAs, @ﬁ@ﬁh@'aﬂﬁ&hy of € subject

corrected hydrostatically corrpensat ed)

pqo§§§1uye@ Uwer:fegﬁlghspglaﬂfeg@p%glgcpl@l H@ &siigles yper ammed to enter one

C(Qnit ﬁﬂgﬁ’@ QR SI%H&!BIY;‘I zmdtclaut?af%nyﬂﬁ&ﬁ{tﬁ%gqbe Ay M %I\Hﬁplm? he, bodiment,
| atter réepresenting t he pressure at t he poi nt

nbasuieaterarn isncopeitaingd dp rest widhii antarrophkargl] @fo¢ papipm.i and the

p&lgﬁgtasm&j;stx ce@%é %rwn%%ogt\éﬂi%h ng{d 1¥§t mt %%2 Vh‘t:ﬂ F?suz}dg%Eab ein
sensor” si I'nput) 't mum co nece
femfvaamy bzped bn oire pbject hphysishl et ' Eheb@g\ytilon nf thlai ’sm :est is fixed,

nvel o Cc
\ﬁlggdgeﬁeagbesﬁ%oc%ﬁms fzg{{ng{)n'ﬁ eens%rceslg,acré 531%%%18 '15 tbm m JiOﬁOItl(}n
anyitsofoskian Qﬁfqdltihexemulbj get orgarboldyitenst i.daebran) hifhe cérygensation

|nd| cate unds pect to h drod n

Sy Fﬁ‘hssl?e van! 6‘8%‘ lgec{ﬁ%"l c‘s‘gt TR TR T ”1 9 3& R fugae-e-
CREIHRG dn@NBrbNizEN &), e SO Rlparef VL hO Predbtdhilel Bgh (ds) elevation
direct or conditioned signal input froma blood flow

SEHEAP dersigan!ifirienga valie r HEJH| Tt asd e AelRlipdibyg correction
b@qﬂ@Qe L Qw ¥BLRR dofrediRnlo BoRRE RleURSELRAM ARYAO which is then
downst Féani of the tononetric measurenent |ocation;
(dpbYiedato g @- @0 p@HiThREFsHESt DeasYEMeRppeTEipFgnr plselyction by the
Ccﬁa LLegtion generically applicable to all or a class
i'ndi vi duals; (iii) a determnistic function which
det er Milrestitdg seequi attechehyathedyraniec sensor (¢.g., tonometric pressure
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correction as a function of one or nore input and/or
sensed paraneters, such as subject body nass index
(BM), cardiac output (CO, and the like; or (iv)
conbi nations of the 20 foregoing. In this fashion, the
PBBULR #E Qfyjédnd Lélﬁﬁ@m?)ﬁalfl lbows&f wt hevibd Qﬁ'&n{ah!’)lo %@Hsd‘hﬂet heir
C|rculatory system of the subject can_ be backed out "™
tlé lagst el vitignse e ttlogughelse &6 slsetamagheticofme sy edlgtiiie oamagnetic
Q{Wd EME'BJ L?cougiﬂeen@‘ag Ly %th\éﬁllnﬁlﬁls Qfelltkﬂﬁwhﬁ%et mstRﬁneﬁﬂMon arts.
ot her point of interest on ody. be
appr edn atedndthat emlivdinadngothi tqwmemd (ikve lyz»me@ewml y compensa‘iﬁ@
I pr}\(}/%% nltg V\gagfI@ SE??}S&%??C@%QEPUS%? %O%gi%ﬁﬁ %%E?ﬁ[lﬁ% V\yﬁr #’lgq.i l(?Orlll ected
them magmmhwmeﬁmﬁagmephvﬁmﬁﬂﬂanmcnobmaemtmem applled

S ravitation . field .
vect ot 38 oML Sibhde Betdhg ReRei ol Bottr Erb ety vi
(@hduiat Wple br enebrgragriaphi ke mPaski @fectibh aeebynabf astjoRdn of
the actual value of the hydrgstatic pressure

cOFpEvRshE bodyndn Uhorene &f gﬂﬂﬂwsr DRIV EIRRF FHYe ih8TOdRGer ofhe user

' lmo%’fohﬁuﬁ FESSUNR AR GBS orgal 6N ahkiats 988y VN ROwithin
field are the result of any “nunber of factors,

|ﬁ@ﬂ@@ﬂﬁ@bWﬁﬁﬁle density, etc. For exanple, a
pressuff, easd 'Eoeﬁ%%dyggﬁl@ceﬁgct[t)ﬁso %‘i&l@ seliiies %‘%ty' wenkidld for
high altitude at ‘one” geographic | ocati on nay
conl e@imbw by ehadjprtfeat mmtntivhancltdves (edisar @rronditifrsed stghel input
g‘fj‘?’? %'b? %d i rc])Q/Zs:e]]'(l)st% uc(haals l'm %]usl%in?cel} e{}gd étﬁggﬁé%ﬂ b@oodqwg’éveioclty
ga‘taxv;bduat Ltpolmafn eicwbr\,c@mma:taamn@ v itctnhmaﬂrmcenealsthemeftﬂmtlsn (il a

Pt Caeau S PapBEyR Rl bRl ebret DauRly BT P o
nergndit idekes; iﬁlh@ykteimﬁmﬁtesﬁmtmy[@\tncﬂll’tﬁ‘{eﬁﬁﬁles Mardqabd:de 1yd[bdynamlc
t he neasure process whi.ch cap be renoved. Thi

dF@S“H&éﬁﬁ'é“é@ﬂé@oﬁeWéPWF‘@P“ﬁﬁ Wﬁﬁ”?ﬁ@a@ﬁﬁﬁ5¥ﬁ gﬁméﬁmem

diafda nhakeidet (oot B@di&@ﬂﬁtpﬁ[{:’(E(ﬁVa@ﬂ th® Jikk; fok @1&}99&1)123111&1&0115 of the
patients at different geographic | ocat i ons

aloegrage In N6t Brshinntihg Pﬂé%séle&‘%i*ldé?qdd%a”qwoi aked through the

e&ﬁcﬁﬁﬂéo?y Ak drdepententn o - I%@Ned%fuﬁ 861810 a COW@&B&{ Rentation
| ower at erSpherl C pressure as a function of el eva%)l on

(efinsessye pleforsasmple. theesimyad didhe gt granapipar et iggest on
o} N present invention through use of one or nore
pressure equalization ports in the sensor assenbly

101). M @ilHele ée a’ppledmed éb@emipﬂ @jg@ﬁ it’ém-bddhmre[semthh@r;lion may bhe
a%P ka)tfe(? t&) gecol d1Q i v’umlml rh\l/ gsteel'uo[p 5@ avlitlajﬁgogal {[(Qd V\%[ [Peﬁ/ ela‘?e]ct the
Lneegmt(ls?@ih 1ea@dVOSaltlle] lcmi E&tlalcilpp\hed renuwpl btlmm, thareazel\ie Qravitation
e nal means such as

S B B Sna0 e B hat A Sttt hE R ar i ROBEE By Sogggotic
f}b(ﬁdloh hecapproatihatie fual divest o 1@@{’bsthlt$c€ple\ﬂkiierbohfb@nent and
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RPN UPRE T ERT B! TR BRYE PSS pRIacteh variations in
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aé;e%gtragllli@ %c}{ﬁmﬁﬂ%}:&;nb&@dbll}y be diffeltREhGARE nRhsubddent Rk identical

patient (all ¢lse being equal) at a lower altitude in another geographic location, due to
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artery, the apparatus 100 determ nes the armin use

t hrough detection of the position of the noving arm
assenbly Il within the brace elenment 114. In this
enbodi nent, the 20 brace el ement 114 is nmde symTetri c

\é\%é\g?fta{zg‘lsﬁggtvat 18w19%11ﬂﬂvl4glgtz@r %@Jtslé Q? Sl)te%t:%rl ci pIE‘SSUlB }}Vh:

elt
tth@ cSfulj ectar a:\auatldaa dohf @zntaablh yuaalaéimttsdipp&mztl euhl ylaumtude they
Q/l%se\éte 3%:'1 \é\f]wlx 1e efalna eemz%lcc 1116a5iue;a|ent é cl: %:FS vﬂwﬂq L(an b)ﬂ hen%(ﬂfeil This

| 4lsdl I alewadesl bdhdposedking thi cthericoi dlatag'tls’fcn &Kml tﬂiﬁ@ll]‘&l’(dl evel

a$?0(:| te confcgﬁgnts on thg outward side of the brace
ferent) Biayts AT QP EHSCSB EP 85" 86855 5 n this way,

t he apd AhUSesk0Danligti SWMaLinted atiet® af €5 PGehdeh Dot 8 effects of

subject's bod Accordingly, the control al gorl thm

FaghsE i vt leFenid IWSPiF?éICalﬁiﬁgéFlﬁt @Sal@@c‘qog Hpelsvatign (the lattcr being

F REQRNIZE: LG AppLRLALd0UT 1Rf prbRBL MOMKIDY tA6IBhlusd f one or more

t hrough on€e or nore p03|t|on sensors disposed on the

Imfemaleqlpkbsaitommtwg threengnisseniiileh- detect the

posi ti ﬁ:ﬂce i nlg%\glﬁlﬂl{(? eh®0d un(::?[r 195 ClanGUTHORERER, gmlcﬁ'ﬂgo udes

provi de a”si gnal he con al'gorithmin or

adlj aigbr lthlheadame@p@rdattenmne oﬂie gfhzgl“tlpblpt levatiog péchd Lesal(byhts via
13{0&9&}/3 nuE)nSuI 1@111%?(%5@\!% "p exo h§ %{]esir?s;%lg } %slﬁnh‘;% %&6321 rlte nanocﬂ ésé[:ésrs]g pre-

COMNSA dfthbavd b[hcr;ﬁ\aslpamﬂ fitld vehiers tafipaniat agpropinietiel vector for use
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nt .e
e\ivglﬁ-:paiobe&qnggﬁ hSHBE Y CYES"r | R sensors, al t hough

ot her Iﬁi@ﬁcﬁtﬁ)@q@ﬁé&% BBhe hevesad theF@s’(em@meﬁnms described heiem is
mcro-switch or -53 other contact. arrange

uBEer ogrionave Adapigde felrenor iRt Nl eée@ﬁstregtﬂ&é\} e am
Wfth@glbﬁ&h eesifolis §RASLAGLRE el HetiVigal @om thé ©Re Of the radial
two conponents can be enployed, as wll

apishe dicarneeratyy 10hegemares dpoialy!ss F&“leldﬁfe?‘]*f@ drige position of
At#mg SR N8| Msend@f ect {mﬁﬁl‘m Qhe BIQ@C Liehatki N@ Qk 'tlﬁ@ExﬁBécﬁ’lﬂent the
of the E"orrponents can be nmde manual | y, such C?/

t breceugdemenend € medet hf@wm‘lqﬁrﬂwfrthvﬁ:smt(tm ®, MPang é*ﬁ@al’frbll and fyteral

o1 C

SRR s L gl00 RS B8 SO Dol
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berefdd cahfoetednhye tinesel fu@bﬂﬂ]esbl 48 (tenswat &Imythé)fsubject 5
nmeasur e nt an 10 re of variables from:t .
aaStr g B bEessuSpIuF i SRMG'e B Faichd Ehaiee' body
CRRMOEDhgly, G Of dntrBIMu IBH Rk b o @atbdivi gl McC KFRekisono®fis made to
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artodnietlee eicaitiay obhedRy ety HY' bt el Phe Oy &pfeoRpsition sensors
CONRENENM B BlerdINSsiARRA ALMSnisARGidNResURE BEEtich of the frame 160
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or IR sensors, although other approaches may be used. For example, micro-switch or
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Referring nowto Fig. 7, a nethod of providing

treatnent to a subject using the 20 aforenentioned

nmet hods is disclosed. As illustrated in Fig. 7, the

first step 702 of the nethod 700 conprises selecting
téjﬁet: %oﬁgg angt’?f%gtlentQ?? t) 95%& quév%l'pc-: gcz{i'tlpeg% 1?{]&9}/%{??%‘@ device.
avlyeadysclianses rfmmenxtxreetde mtatrtvh positiment t\ptpmmtmnem cantbhemployed, as
Wi St) aLth e cat, y be used in cases
wpgﬁeatwg“@%gl mﬁeiﬁl@mﬂ3ﬁl‘gﬁ%?%ﬁtsed or otherwi se
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TRERAt St e Gub Lo uedo B DRSTEM e 3R et s fred
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I oni ng previ ousl

Atlgdr hlen cnmmﬁhsugt gnflogh cblhq:t@nsﬁeapaﬂmnelsttlhwettls e(ﬂg@:rc to the app’u atus
?ﬁ@ 'fl yr 51‘ I%Firs acll’reétegloé ngﬁgnazgegoé/e% the \f 1%'11(3)%% d?)/oettselitgl.pf W’IIB appatatus
| a9t @k | s@Blcct’s- PlysNesY | ark Mmatieiped @6}1st"ﬁthenbuigh@ﬁ &l em@ntrements.
114 an? aSSOCIated co nts stabl.e arm
a%‘“é’éﬁ’b 19 situ ttop \Weﬁ'} SUg h%fg %opegyeaalpjgneqttaftgdw{ émot her is
thgniRadd, ente chanditichewil l\b@ﬁdtﬂbl/saf&dﬂ @shdrent&) A10mbN@rements taken
apparatus 100 and arm 111 made such that the U shaped
pWith {he APRIFatEsHE0 §84alfst or arm 178 is | oosel y coupl ed
(via the dowels 216 on its skirt 5 periphery) to the
correspondi ng el ongat ed apertures 299 of the first
f Heifred ol feaeiditig 23R0menAs previ ously di scussed, this
: ooself%ﬁér 9}?‘}(5‘0\’5 tl’beF LW aCI‘P;EIEFHQJ‘SF‘B ?v;%l {8 reqtitent Q)g'?gtm ct using the

e €l ongated dinension o he apertures 2

adfbrewengpnédmegode isrdgiabd. ovs Ylaswratedi i dlig. gn ﬁ*@nftlsfbetmé%ﬂ the
t[hgth(? %dﬁ% 91 11?er %‘ %“%%q) oraeve?gel g‘l‘&%&ﬁl@l?%ﬂ% n%lllljt% 6%3?01 most
T a r Vi Tefa oSl ct
([vumiwmzlnjsctx; dupkvedcmtm tshéleaztdm Lin8) (asndmtxtweadm thuemsc:rpoztlon of

ST E el i e S BLEEb, ht P U e

idhﬁﬁ@@m&ﬂﬁpﬂkh&&ﬁmﬂH@mﬁM6106 is coupled to the

actuator arm 17 g/ Yer t he sensor t 8

Fig. I°%FhE §Bn 6r“%§§aéﬁtﬂ“§/altpétfﬁls|ﬁé Q80P e s pioger focation

C\Qmphaﬁect Qo thdQubRGh YMRE eeP!dnRGhdRaYd &€ iRt sk eccd/ii®y to for

time the actuator is mated to the arm 178, 15 thereby

cORPPBLIH Fetine ofBishAn? ChIPICHRkEGEY SeciRatiskuenyurilvls. by

cagea BE, 2 s lbfatdaﬁq tymcrrthegfﬁe%ﬁed?ﬂtgse ﬁo'ﬂﬁ (a@t Qéi&ofeeﬁ@ﬁlh their
293 the electrical interface 280,

c%upl)eemldtvcﬁtltﬂhea igoteuhe drnslosr whd deie por t 1ed1|n@p@!sew1@h of the
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20 In step 714, the operation and continuity of the
various devices are tested by the actuator and
associated circuitry (and sensors) as previously

descri bed, and a visual indication of the results of

t hese t eg.t hg.USEr 1 M &

i ndi Cal\Eegf ﬁ %éslp\‘?ggsﬂgr@aséem mar meangnc sgclateiman g;oncnts (ie.
eddwtalb lecain #semmdtly dhbk whihvetublee ﬂms ar $)szflacfltt©¢l itd thetppgeredand the
vai lOLl ?cyus?merﬁsb % the apgﬁlétl[llsé ul?? én a m g ntla e zsgcr:] Bt the U-shaped
S;btedicﬁn- bi fle, acetatr )auanldiiiels tldjmelytd'mﬁplp@dﬁih&héﬁﬂwdﬁ&éétoﬁdﬁs skirt
or the caljbration dat

PRy oD oSt R Dt gREu i p SR Y et 232
paddiceionay df@&lsﬁc@lnﬂl\{s‘i‘]dosel}aBﬂxstth@hﬂf‘@)&tﬁoﬁmt’E} 232 together, with
comrenced. The user tg gr asps thq? paddl e 257 by its

dihg ¢ clpneatsd ‘éiH]H“%W 8 ¢ %t%ﬁtﬂb%\%ﬁ% Py {%es%ﬁpéﬁ%{} ug yaw
19041 d-RREEBN wEHRCAURELAG: e 138 ra&mml@&mﬁm Mpbgupadd! e als
257, and the paddle 30 fromthe frane el enent 232
(BPYgesTEB)ve MHE c8 B rheated B (Yhie 15 srlkeup Herasi 1 78) and the
fl.Qak Iaaambgmdzhsv RGt H%nglecmﬁmeam%et Be PRABULEIRIEST and the
process including any |ateral positional adjustnents
naypdyeiopelickiodied. The optinal appl anation level is

al so t r pay;t r

or ocesl\ilgp ﬁ@tteg 7g3§ ntﬁ(g Eﬁ%ﬂtmaft’%}rgn %%ﬁ({?’l Q1 clagﬁuagﬁreee?lg i7|§bgver the
- &bsat @4 ﬁlﬁ:@vnﬂ:&gt 1pﬁ@1| louﬁﬂe)scnsncmsqm}iﬂabde thedeiiee 104 is coupled to
illustrates of findin hi )

ot PP IRE RO Felbroude PhacupPl mtarblereopm 175
appleanadnt Oaing Mgk thadhemiad! lipased bedwesarte: Belbys ftchfpoﬁtf;ﬁss Sﬂiﬁlﬂarly
wavef Qrm js neasu PeL st e 718, t

g bl R Srbr B 4 e 0 T sy to th
SUEhtdPr106 885 tHRGotBYisioRc] sidthe Boal oEXRTRLE: aﬁaﬁ%l‘é@th@d 11 @Rtinuity
of the pulse pressure (systolic nminus diastolic

chateemats sansef AaEhlyprE sy eduagy Wéafﬁw\‘igﬂ“ﬁ%sﬂéfv&ﬁ end of the

FiRlat® AHIOR tldAleh el to B0 Eu R ARG neSTabih NGe P12
correction of the neasured pressure  Wwavef or n{ s;. One

or norle sicagit tthhepesiiopand cqnaingty ofsha vasioue deeps are tested by the
déc%?)&o‘?'dn‘d‘ £ %%%eldr&&um? dgﬁ@ ses@&%}ssty%f‘emogﬁ?rﬁem BEE Wil a visual
. are then genera In ste of t war e

pmé@assxe’s” i stchulﬁs Dlﬂ)lwsh@qu@aercefmedrmthetttsrn g csy.sthemdagewr LEDs

Lf S0y 5 spp!al Erjl%[ﬁ gnc%sihg f)%élﬂ e‘?%u i Hﬁ&%?hc vetb een ssﬁygfimq(% ly tested

S([lla:ﬂxﬁlu(gf e(gptthﬂfralhmbﬂlt)n e&theoqzanaomlssembtynfmr exscs Dm mhe( asle\V\EISdeect

a i.nt ai.ni ng .opti nmal Iate sition i

d ‘§F3 é%)emp)e?“fg?‘g ! “‘?21%“ 2 435"0%3& de® ﬁ@’ﬁ"ﬁ‘c’ﬁlﬁ%ﬁslead in the
NPRPRON hg ianchieval uaki t@ﬁy@fsn’T iAgicBubjiec theSatll®ady be removed,
pressure. This is to be distinguished fromthe prior

apd t'f‘%‘BFfﬁ}“&l}é%ts SN E5par at us, wherein 15 only periodic

repr esgRbaditNS: @Bﬂll}%ﬁﬁll&rﬁm%tq Qfstal & @d %[ll‘ls%ﬂt\ﬁél d away from
pressure are rovi ded. Lastly, in step

" be ppragted 00 dosiehriseuy g Bis gerspetit! fom W\ éachléfr@&yﬁ@ﬁi‘%mddle
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20 provider in real time, such as during surgery.
Alternatively, such neasurenents may be coll ected
over an extended period of tinme and anal yzed for |ong
tern1trends in the condition or response of the
Cﬁ’@?‘%lﬁg %Fé(/lcﬁt)f?tﬁ{ﬂlp%at&hﬁm&Hblh@sﬁBtes Bﬁ@éx@%%ﬁ%e%& of finding
ents or othér couses of treatnent nmay be prescri bed
b §é@ﬂ@ﬁmrMEaW@§UEN¢ng bl ood pressure neasurenents,
as is I ggg |, ar et
t hat tCﬁ?@ 6!}62@%%1 e? Ef\e;a ltt?o‘rf'l drngvl%t t2ral §#S'§'iron?g% %é?thglg d):essme
me@ﬁnprsgsuﬁeemnasumpﬂﬁﬁlwmtﬁete&ﬂamuﬁmo®osusﬁ,mximgmd as

b IR PO RS BB s
t;hessfu@r(eg;w ingnined Miadelcogy:cafatibi gf méanTpiessdles @r bgean values over
8O LY, 03pRd L8 MULLLPLG, honpdynam ¢ TERSULSTENL S e
t RAlfHRNY. VRE bahbRNSsRIngtdg iRt Bodsidlies6d HRAGHAROMEres, pulse
may be utilized consistent wWith the,Present
| FOBHIS GFAN ISPEERT §le AR Jlen et dphinsi®pe 2 asaltyie ipasatses within
aﬂg p%i{t 19@11110ﬁ§5 fardmed.cQferds p@én?e%e@sds J&RiE@e maintain the subject
Simlarly, othér” steps (such as additional data
skingr iverge! angr @‘@elg@gnlgssuef i frepiipnge etalei o aptingn, oropear-optimal
| 9 _
%Jb?&%?i% ar@ ewe@?t% A nﬁm gﬁ} Eﬁ%ﬁ%%gm%@) 15@13’121]2%9[@99 ﬁﬂigg %Fi)dpeer] step
oT24peI 1209) rttmanm@vedeoﬁontiemtal NoIsEps andiyevalbaicmevfhmeeﬂlbjeoffs blood
Pﬁ%ssgl 8?@5% zsn[o BQ no us écPJ{tom %16 eleO atl ]{ecf’.iimﬁllles ?d %qpcta?u%,o\f/helem
t ey par @Hde&memhthmjs an):f mté’semnﬁkﬂﬁﬁhntﬂmlidrlai[qalldaﬁedaxe provided,
here| qbove et ai.l ed descri
Shown LiaBs i THOR. BRACHHERY P AOvE o Bht pe udynami

t Lha@alhdﬂév{ gaL 1 ORtoHS a@PR diRebiit Blovabieodise) esrm@mmab@;s bl providing
w ||l be understood that various omn ssi

SHBSTTY it 16 R8)cridr Ao die SR Do Ae e i jledgressure

ENEuA 8N G Qloufly QGRESed dnbilals ?tap@ﬁ&d;twm@ﬁoveg@totme ealth care
those skilled in"the art without departln fromthe

spPYier ipfread ane, susl eh g, suEsey - FYEEgoTchy sedisBpdspemens gy be
Oéoil“:&@d Q@ét an@@%d@ﬁ {?_)&%?it !)fy tiRe nl'i]@ @th?ﬁe%dfopflon:lvoleﬁﬁrtlre}{('isn91 the
out the 1 nvention. descri t|on|S|n no way neant

t @ndgioh priesiongy, ol circalatver Systmoﬁ [tep fykie¢talbrrmagological agents or

' J)ll’lé’i‘s%l&u%%é \6$_ ilgfnlntentelng)?@@r;ﬁéscpﬂédnlﬂs&l Sﬁ' 1 mtSPI dmrr biood pressure

i nven nvention s
detenmriragd w tsh\»vr:lebﬂxeo\emoe the nteklisalc g r&milaﬂ 5/7 IMHAGE th& present

%%%13 pﬁg\”deﬁ ffOf rcg{ltn Lisg%%?g 3’3%%?‘?59%&8& ne \}1@ %ffects of such
plﬁlratma@:mo@fmrtﬂauamaﬂle@%J@f S @h)isidydclygalsbkb;jnemto,led ib real time.

act uat.or par at us d.to said d da te
to rm\}bwé?% %BFC‘aTﬁﬁdllPéﬁ‘r éﬂﬁ%’r‘ﬂ“ Qﬁ@ﬁ&?ﬂs“ggap? 1%'0 be

Meh@1yMdbfedioR@Itih O ReddyEahid nenat ks Salisdusadd \grﬂlﬁr&@ﬂ;eot to Fig.
agparatus configured to naintain a desired orientation

of- said sensor prior to coupling
It is noted that many variations of the methods described above may be utilized

consistent with the present invention. Specifically, certain steps are optional and may be
performed or deleted as desired. Similarly, other steps (such as additional data sampling,

processing, filtration, calibration, or mathematical analysis for example) may be added to
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thereof to said actuator. 2. The apparatus of Caiml,

wherein said desired orientation conprises 10

di sposing the active surface of said sensor above but

not in contact wwth the surface of the skin of said

SLH@fo?@gte1110?6111b-55‘;%eﬁ1@p§{ BlidkRI %ff: u%r@é:r@f JpelfWﬂ%ﬁ@e' & c%ﬁ*nﬁi steps may
first el ément conprises a brace having tirst and

sﬂ@c]@ﬁmu‘}ﬁ@r o1 efnﬁ)l@@répm @drafle ulssichti agsirgd.r ddaicgethatioregoing
e%@ﬁhmﬁzg{stﬁ 51%%6 1Eﬁ1§t§at1b@%ﬁ taeaiﬂgad(aoﬁlgﬁ’lggg gff ﬁhé %\%nuon disciosed

rst portion be ust ab
dmmmntatlon W th respect to 15 sald second portlon

f’hl :2%\61 %qﬁeo %3056 gé{%i gldtescmp{'gdél as sléougwt d?sg efl %}d ﬁ%ru%d CH.K novel
ofatlihe of ﬂbve@fio;ﬁm ghplttbjceeiri 1,0L1§ ahkbdirdntsd itpwitlt beotmdoBiodd that
adj.ustable in orlentatlon Wi.th resp pect Lo id first
\61}4@?5&11115553115 Wéﬂtﬁﬁ%ﬁ’rqﬁfl gm & 1zdhgll”%nimc &\Sﬁ Ils é»]‘sﬁ QNig§ or process
allhsﬂﬁt@@ Rlay 3P RRAIAb Y SobeSskadapt @6 att QvithdQ dSpdStARInk &elsWirit of the
conformto said anatony; and further conprisin

plégqntrqnb nihg éOl %\%ﬁgrdg?(cugt]ondsjgﬁlgcel@sttn@dﬁﬁfeﬁqngy podgmplated of

?;hﬂ%ﬂ i hMcrftlo??eth@%éctrb@cﬂ Wi 1 rlib GV%S pestk «d & §1§1hﬂg, but rather
anatony, and cooperate with said ?nnent appar at us
tsbogd st takegnasslisgratae df dsgengpl eﬂleenlser)f e inggiitign ddbe paade of the
QAFRLRED OB e BacrtiRa BARARALYS e GLALT 0. wher ol n sal d
one sensor conpri ressure sensor

adapted to sense bl ood pressure maveforns froma bl ood
vessel . 7. The apparatus of Claim5, wherein said

al i gnnent apparatus conprises: a frane elenent; and a
reticle elenent. 8. The apparatus of Claim?7, wherein
said frane elenment is adapted to fit 30 substantially
over at least a portion of the wist of said anatony.

9. The apparatus of Caim?7, wherein said reticle
conprises a substantially transparent sheet which
cooperates with said frame el enent to di spose a marker

on said substantially transparent sheet relative to a

bl ood vessel of said anatony. 10. The apparatus of
Claimb5, wherein said positioning apparatus conprises

at -58 |least one armadapted to mate with said

sensor. 11. The apparatus of C aim 10, wherein said at

| east one armis articulated in at |east tw spatia

di mensions. 12. The apparatus of Caim 11, wherein

said at |east one armis substantially "U" 5 shaped,

sai d sensor being received at |least partly within said
U-shape of said arm 13. The apparatus of Caiml,

wherein said alignment apparatus further
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conprises: a first support elenent; a marker novably
coupled to said first support elenent; and 10 a second
support el ement di sposed in known relationship to said
marker. 14. The apparatus of C aim 13, wherein said
kwewn kel aienski p conprises a novably hinged
reflationship. 15. The apparatus of Caim 13, wherein
sai d known, ! S L.dabl e
satd. honshl Elﬁ@lh}ﬁ{ea&kﬁm@.qwgga;T}t%u%ﬁ ;al&r o Ss
wher eiadiry aicdied ndapked ietesgi vegnhiop Oéwnmat@wessofa vhgtatyabl e

[e1 at LONSN Boudls TG ARRELALUR LT o GhAL MR s U0RERLR,

sai d fbvable couﬁfl%g conprises a sheet carry

mar kerahomamda}:@hlemt adagieth ¢p mapostablpyrtibo Dﬂiﬂidl ztnatoslaJ sdld alwnment

f t f .Cla
e BT & i pat oo T tieaPEERE S E  Berirrgf e
besded 120! &chetoanat ony of the patient. 19. The

appar at us of Cla|n118 rhereln sai d garkeri

r enovabl y bt deday Ols&i reredy ﬁfb‘ fesigide RiEation pomprises
SBH8ahe iHBkaNVEAGRacBBP HiBlcHSor a6REMH ot NYondet With the surface of the
substantially flexible substrate having first and
sébon@id 8ficehs;, a data storage el enent disposed at

sai d g' rst Tﬁee%pq{ﬁ 15%bf Qiﬁ}OF @L@H@ @Eld %&p@éﬁqt %mﬁ %bsda brace
second region; a plurality of electrical

clomda éitst vl s@croad e@ lidisgpagado atbskeiady rqoeirt altart‘llstymtimnsﬁ th hand

Za ?%(Bl eeﬁ!ﬂ of S%(?ISL%FC{ ?fkﬁe FirsP éo%/ +n%.r$27g aﬁ’ugtg}glg g @!ent%@(ﬂ]t \!vzﬂlutlcgp)éct to

edagleeund p@fion. The apparatus of Caim 20, wherein sald

substrate 1 subst ant.i ate

Second- enddl® AR By P St ARG belTSpadin arEhghta o
fretesle @ n:dstamjdl ti®Abfihe ﬁﬁ@mmﬂ sdi@ gibpat, diis padeditiah bsag shijustable in
second enﬂ -59 22, The apFaratus of Caim 20, wherein
el ’dESPETfé%é‘H’tﬁf&Té’ﬁBP ses a PROM device, and

sai d sensofhehgaRit of OTHM 1S QheiBinPhRISSIdR RerS @RS RHtus 2 3dapted to
The apparatus of C aim 20, wherein sald st or age

elubiEnte 6pPPTs & said PREIMY e dethensampiiing sewdsing apparatus
&l aeENto %’IWHH SeRbRaRaBP SHE® pBERFOith Yoot tghﬁld anatomy, and
appar at us_of O aim 23, wherein said storage el enent 1I's
coonpdrge el saia i%@mﬂaﬁpﬁﬂlaﬂlblmﬂllpﬁ SRl lepat epersesat inrsgid fdgsired
the.aald bration of said pressure sensor.

6. The apparatus of Claim 5, wherein said at least one sensor comprises a
pressure sensor adapted to sense blood pressure waveforms from a blood vessel.

7. The apparatus of Claim 5, wherein said alignment apparatus comprises:

a frame element; and

a reticle element.

8. The apparatus of Claim 7, wherein said frame element is adapted to fit
substantially over at least a portion of the wrist of said anatomy.

9. The apparatus of Claim 7, wherein said reticle comprises a substantially
transparent sheel which cooperates with said frame element to dispose a marker on said
substantially transparent sheet reiative to a blood vessel of said anatomy.

10.  The apparatus of Claim 5. wherein said positioning apparatus comprises at

-58-
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25. The apparatus of Caim 23, wherein said storage
el ement is configured to cooperate with a parent
device to which said apparatus is connected to
val i date said apparatus. 10 26. The apparatus of
Gl (o2 WORE & ocd Bl RELn@E, val 1 dating compri ses:
readi ng dat red in said storage el enent; and
evaluaﬂ4ngT@anmmn®adf@QmaﬂbaéadmamdatMMEamiﬂgeE@mdﬂmﬁdhlm
at 5¢ 19 par ent devi ce. 27. A nethod of
£ast WOS 181 [IREASIoNS.
posi |n a'sensor with respect to the anatony of a

subjedn Eﬁﬁ@pmanmgxnéﬁldlwmmanngia:ﬂﬂkkemnmnﬁmgmnmmWTﬁ

| ocati o ai d _anat ; dIS r

Bt 8 50 SR ke e g PR g TSP 1 om

sai d ligcat T ap@idus df Spasi Ngwhaikil §£ﬂﬂ$1ﬁgmﬁ?dm S@pdhatus further
| ocation. 28. The nethod of Claim?27, wherein said act
dgi"®f'8pPosi ng a marker 20 conprises positioning a
supporqtﬁgglsg%me ¢GRhFYi Ng said marker at said |ocation.

29. The nethod of O'aim27, wherein said act of

di spogingkes siotale prsipted e aid fivesupepr Sementrad ker

conpr i LSPOR LRG3 Ho S8 Qlowa e BridtBOM said magk

ol At ' oaghy 1 RET SRR A ARG R st gt

29, whér ei hhsaipdraastof 6flaii ]gpmgqnﬂlg spid ]anWmo@Jlmionship complises a
rel atiqnsh rises hingedly relating said sensor
mOW&h3M1edRﬂ§ HB'I”enent and said act of 25 disposing
sai d dénsofl waﬁppsauﬁ olfﬁmamni I6nwoaniprshid ésoac talatonsigp satdises a
hi nged rel ati onshi p. 31. Apparatus adapted to position
d¥£%§%§kﬂgﬁ Psensor with respect to an anatony,

conpriigi NgThahdpghte i Canpanattsciadarti@ewh @elationship comprises a
substantj al | conform to said anatony; and

d‘@%“?atbied'ﬁlﬁ?@m%ﬁpar atus adapted to maintain a

subst ant i alrhy afgaxed Q9L PN Welehh £8&ERBCIbIe 3Qiplify 8@hhises a
anat oy, and cooperate with said alignnment apparatus

thePoiyingriaamarket spidadect e sERsdYy pondefdo gaidj frelgsupport
ol gnation. 32. The apparatus of Caim 31, wherein
sald at | east one sensor conprises a pressure sensor
adapt 8. t oThengparhpod ples sk evimsief i r swpert bilowwt is
\Ggﬁ’lg\%bl']y BO@IQ@C?’[%'{he-lgllﬂgtoﬁl?%?{h%%hlﬁ;cn?f G aim 31, wherein
sal d ali gnment apparatus c s: a frame el enent;
and a 99t [ Eh@a@hen:emf Clg8wh. IST hécrappadatwukeraf m@hcafalvw:%aamded to
Jﬁ%t Sai wnw1pe el enent is adapted to fit 5
stbst ﬁfﬂ5|ﬁ Over at least a portion of the wist of
sald anato@ymmaamfmhepﬁpma;@mmﬁmmg G aim 33, wherein
said reticle c ses a substanti .
a subst"mgaiiy Me substrate mvki)no fa st azc?sec nd regions;
a data storage element disposed at said first region;
a sensor element disposed at said second region; and
a plurality of electrically conductive traces disposed at least partially on said
substrate, said traces providing electrical continuity between said data storage clement and
said sensor element.
21, The apparatus of Claim 20, wherein said substrate is substantially elongate
and has first and second ends, with said first region disposed at said first end and said

second region disposed at said second end.

.59,
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transparent sheet which cooperates with said frane

el emrent to dispose a marker on said substantially
transparent sheet relative to a blood vessel of said
anatony. 36. The apparatus of Cl aim 31, vvherei n said
ggzlpi Le)%mt gghe @gﬁgtg%% Sl%;l"n S»éheéeél} %ld:),s}olg_‘: ment co; g{isuergglg%KOM
Geakctnadbsaidvhenet! @n&ﬁﬂbcdn;ﬂi‘;cshqmtummscﬂr mis art i cul at ed

of 01 4Pm 351 WHBPBI 1 S a e Tt ey oot £ FRow
sdebit, and dadl s]elysm $Emens bapedes agdstrs@nsor being recei ved

at least partly within said U shape of said arm 15

-61 24 " The apparatus of Claim 23, wherem said storage element is conligured to
contain a plurality of data relating to the calibration of said pressure sensor.

25. The apparatus of Claim 23, wherein said storage element is configured to
cooperate with a parent device to which said apparatus is connected to validate said
apparatus.

26. The apparatus of Claim 25, wherein said act of validating comprises:

reading data stored in said storage element; and

evaluating said read data based on at least second data in said parent device.

27. A method of positioning a sensor with respect to the anatomy of a subject,
comprising:

disposing a marker on a location of said anatomy;

disposing said sensor refative to said marker;

displacing said marker from said location; and

disposing said sensor at said location.

28. The method of Claim 27, wherein said act of disposing a marker
comprises positioning a support element carrying said marker at said location.

29.  The method of Claim 27, wherein said act of disposing said sensor relative to
said marker comprises disposing said sensor in a known relationship to said marker.

30.  The method of Claim 29, wherein said act of disposing in a known

relationship comprises hingedly relating said sensor to said support element, and said act of

disposing said sensor at said location comprises actuating said hinged relationship.

31, Apparatus adapted to position at least one sensor with respect to an anatomy,
comprising:

alignment apparatus adapted to substantially conform to said anatomy; and

positioning apparatus adapted to maintain a substantially {ixed position with respect
to said anatomy, and cooperate with said alignment apparatus to position said at Jeast one
sensor in the desired orientation.

-

32. The apparatus of Claim 31, wherein said at least one sensor comprises a

pressure sensor adapted to sense blood pressure waveforms from a blood vessel.
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33.  The apparatus of Claim 31, wherein said alignment apparatus comprises:

a frame element; and

a reticle element.

34, The apparatus of Claim 33, wherein said frame element is adapted to fit
substantially over at least a portion of the wrist of said anatomy.

35, 'the apparatus of Claim 33, wherein said reticle comprises a substantially
transparent sheet which cooperates with said frame element to dispose a marker on said
substantially transparent sheet refative to a blood vessel of said anatomy.

36.  The apparatus of Claim 31, wherein said positioning apparatus comprises at
least one arm adapted to mate with said sensor.

37.  The apparatus of Claim 36, wherein said at least one arm is articulated in at
least two spatial dimensions.

38.  The apparatus of Claim 36, wherein said at least one arm is substantially “U”

shaped, said sensor being received at least partly within said U-shape of said arm.
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