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numbers are rising year after year. Moreover, death from stroke in Singapore accounts for

more than 12% of all deaths since 1996.

Together with heart ailment, it accounts for more than 32% of all deaths since 1996,

i.e. more than one-third of all mortalities in Singapore.

Further, every year there are about 27,000 to 30,000 pregnancies leading to successful
deliveries. Of these, thousands of pregnant women suffer from a condition called pre-eclampsia.
This is a condition whereby the mother suffers from a rise in blood pressure during pregnancy.
The blood pressure can rise to dangerous levels without warning and it can lead to convulsion
and brain damage to the mother, and sudden intra-uterine death of the baby. The morbidity
and mortality of pre-eclampsia is directly related to the level and control of blood pressure of

the patient.
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One method of continuously monitoring blood pressure is suggested in United States
Patent Number 5,485,848. That patent purports to disclose a non-invasive and non-intrusive
portable device for monitoring a user's arterial blood pressure. However, that device has the

disadvantage that it needs to fix a nominal or base pressure by fixing the strap tension. The

calibration is also user-specific. It assumes that base pressure can be maintained constant for
2



di sadvantage that it needs to fix a nomnal or base
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is al so user-specific. It assunes that base pressur &0 January 2007
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and collects the data accurately.



This not only greatly affects the signal, but is
harnful to the wearer. Therefore, the challenge is to
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certain blood pressure patterns may predispose an individual to increased risk of a stroke or
heart attack and early recognition of these patterns allow appropriate treatment to be given
to arrest or slow the progression of the disease.

Against this medical background and clinical deficiency, the object of the
present invention is to provide an improved device and method for continuous and

non-invasive monitoring of arterial blood pressure.

SUMMARY OF THE INVENTION
According to one aspect the present invention consists in a device for

non-invasive continuous monitoring of a user's arterial blood pressure



non-invasive nonitoring of arterial blood pressure.
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to the accompanying drawings which illustrate one particularly preferred embodiment.
The particularity of the drawings and the related description is not to be understood as

superseding the generality of the broad identification of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings relate to one preferred embodiment of the invention.

Figure 1 is an illustration of an intra-arterial blood pressure monitoring device of the
prior art.

Figure 2 is a side view of a sensor according to the preferred embodiment of the

invention.

Figure 3A is a top perspective view of a housing according to the preferred

embodiment of the invention.

Figure 3B is a bottom perspective view of a housing according to the preferred

embodiment of the invention.
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housi ng according to the preferred enbodi nent of the
invention. 5 30 January 2007 Figure 4 is a side view
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andFigure 14 is a perspective view of an auto-calibrator that is connected to the blood

pressure monitoring device for calibration purposes.
Figure 15 is a flow-chart summarizing the steps involved in the calibration procedure.

Figure 16 is a flow-chart summarizing the steps involved in taking blood pressure

readings.
Figure 17 is a flow-chart summarizing the steps involved in the data transfer and

communications aspect of the invention.

Figure 18 is a flow-chart summarizing the steps involved in the watch determining

whether to sound an alarm to warn of potentially dangerous blood pressure levels.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION
According to the preferred embodiment of the present invention, there are several major

components in the design of the device. They are the sensor system to measure the blood
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S 18 A0S 'ea}-sl%%iagﬁ%g%cpgﬁeﬁmqn&isaﬁhgweu fhe bidghifessure in the

Ira ressure neasuring device 1

radifll @edy [orie $ehiee, beuttdibeat hgcthalbladt @iym® in thesindsaihg cannula 2. This
beat -t o-beat by the blood colum_in the i nduci%)i?gg . )
beatciarbeel chapze 9t on the selume. efelidcWhichds drompesrssiplfeand will faithfully

coalum. of fluid, ich:l.S.] FRSS] Y P :
o S R St P B OIER R nnhte n sgnal 5 hen
convErted &P b oGS Grm diddedisplegdd ek graphangie idispsdygiahe spstolic being the
then converted to a digital formand displayed on a
presgirg pyalusrwhendheiheast puymiss, anddasislios e presyue Hgﬂlﬁ flumn at rest.

| i . . . .
Fna gty G gl SRl oI Blog Al ding device 1

that §ii§ BEUANS. T8 pafiert fld disdomfat ARl pah adiho detrapartesialicagmula 2 is inserted
nmonitoring device 1 is that it is invasive. Th .
into it $16R 9 dnslearterlios Eorthempotanthepigvisealsis #ep not portable, such that it is
intra-arteri al la:2 is i i i S.-SKi '
oy S50 47 PARE g 8B el 0 K Bt o
presR@E t @RtiBuoBUE e atie i gbig about his normal daily activities. Intra-arterial

measurements cannot be taken with any movement of the wrist. Therefore, the whole
wrist must be immobilised, as during an operation.
This present invention utilises the principle of Applanation Tonometry to capture the

arterial pulse waveform, from which the blood pressure patterns and other medically relevant



normally only used in a hospital environnent. It is
not possible to nonitor a person's blood pressure
conti nuously when he is going about his normal dai B§January 2007
activities. Intra-arterial mneasurenments cannot be
taken with any novenent of the wist. Therefore, the
paraffipde€ ?tevéfeﬁ§% Diike BRrédIOR b A3EEevics, tHidbr&kti@Bugh method is neither
oper ation. is present “invention utilises the
occlpsivesoriheasdle, Amiak ammbleort chntmwes, 2¢-Hoorsdapt-torleat imenitoring,
arterial pulse waveform from whic he bl ood pr.essure
patlk dherglesign oftthe Preseat ERICpion, dhe yeiple systep 1pgyduye, the strap, the

2007 ar e RY ' . e
sensG g 4B GRAEG BB SRt S o At lplecits g gl
prinsigre'w&ie\&ﬁtrma&eﬂm\eaﬁw@z. and is capable of continuous,

24-hours beat-to-beat nonitoring. In the design of the

present invention, the whole systemincluding the

strap, th nsor ' head have to be
COW@&E&@Q@?@@@EW%M#@ appreci ate the

Si A, bty N Sorliinle"t8 0RE ERIbb&mdnf b ihed tion.

2. %&hﬁﬁf@%ﬁ&fﬁga%%@%geotsa@g"f%%ﬁaé’ure 21s a si dg nverton
An MiceWit©Fariutiog 08 the s¢fkoniscshodintig Fignreofie enbodi nent of the

invention. _An alternate vari%%gon of the iens roi

ShAeerTing Fa BigHes Dihergnsor 1 e idss o s dicst | @ hidrpepfucgp a voltage
. [« V .
oo 1 DSR2t Le 0, BNGES) £ gL st e
to thdi digphraei 4 4f tha tphsduger1216 is affixed next to the

O g Gt e L st 12, e LR 6 008 o e
diapﬂa% R o e H‘gﬁ%‘l%gra@mﬁ% 115311}%3559 RritheDRpHagm 14 is tbhéive a constant
puripo f the 4

se 0 I'aphragm s to give a Constant ' _
restingstforg dmKigetramdube 12. ditsdpegerl 6 iFhableptoufiger fredyiis a vertical

AR TR NEATE IS TR S

! ive IERSMRIKMBYR thd S 6t 8 a8plassidny o ding t
The}pgﬁlgtg %P@V\Eﬁ{s%glr%fgeé?%%l dgtpt h of the@rgpcﬂ“ﬁl anata?%n, i RoTesponcing 1o

a preferneé spagedoidmmoto Homme e désmnatey ofplunger 16 i3 praferably between

The, di aneter of th unger .16 1.S;:-nref I t ween

s st W sprenon (o bt B Pg e RARFb SR B
di apRke theQflurRr 86 badhks intd theSridt Bed phrdalebcchidep dse@dial artery. The
into the wist and partially occludes the radi al

hemésphenigal sitaps oh phingeh &6 ieasires RapETbPVEN loRE10UIH Ok HEaTiag and also

onfaort. over 1.0 our s ' I :
enatfieh i 1 e pRUPUI G fiyed BahL Bt RlGen0lz" Ay AR, it coables
the trhmaskicebf 1 phdmivat aDtRUHM] aitérye2ab) &s pidked up even though the
transm ssion of the pulsation of the radial %rtery 20
d

weares's bandhinex be aiypriope RositensgR depieted wekigsrosé Wdrd may be

b P ot e BPRvE E BlablE T dPHE ERyer ) By g8 loyer 18
filteR MGBlerféRncd B Sfkp kRak@Es d& to unnatural movement. The gel layer 18 also

dampens the noise to signal ratio.

Referring to Figure 3, in that embodiment the sensor is fitted within a housing. The
housing has an outer cover portion 300 and an inner carrier portion 301.  The housing will be
described further on with reference to Figure 9. In this form the sensor includes a pressure
transducer 912 which produces the voltage output according to pressure changes acting on its

diaphragm 914, A plunger 916 has a domed head 917. The domed head 917 protrudes



filters out interference and sharp changes due to
unnatural novenent. The gel |ayer 18 also danpens the
noi se to signal ratio. Referring to Figure 3, in tB@&January 2007
enbodi nent the sensor is fitted within a housing. The
housi ng has an outer cover portion 300 and an i nner
o G RRLRRe 398 o ARSI B0 M I8t BR0E T4tk i e

trantdiRes 8116 ONhem @biptessed tpwasistie ressu@nsadisdwrer 912 tidre dhra slight gap
produces the voltage output according to pressure

betwmartgeghmgm At end ithesdiaphragiir lgneOnigssure gpmdglger 926 The pressure

d .head 917.. The do d head 7
tran%*gl ?}'éﬁg'gfr%y g Hoating, 3@6 [§TSHEES; q}'ﬁ IS0 pg%l aq EI: fﬁf%er 9ﬁ6 against the
pnmgﬂghgﬁgﬁkggn§01 It is free to nove towards the
pressure ransducer 912. Wen not pressed toward the
pr Merﬁﬁgttb ahngfus: drarfiil2 thdphmgeisdeptslis ghlectgdpo thett imemost normal
t he plunger 916 and the di aphragm 914 of q ssyre .
wnqtsf tegs sk P4 1he pfpﬁeerp?aes%q‘}h@e 238 thar by ﬁ%ﬂfﬁ%s@r of the radial

el b4 B DR 55, B . 15583080 dbision o

the BRERAIM hilshtioR tbi BdIpRtked @) dndluding the Lﬂiga[suﬂﬁBf hhe artenal walls, the
sel ected so that in nost normal wists (eg

turbglethce aftibe Powage thecdlratercirangmittesk alonsy the arier WPéJI ﬁortl me heart.
di aneter of the radial artery 20 when the strap is
confortably worn. This will enable full and faithful

Thég@ﬁﬁﬂ}ﬁﬁﬁﬁﬁgof the arterial pulsation to be picked
i ncl udlgﬁ the expansion of the arterial walls, the

t urPhﬂnIethbé aphé lilpsiwtgﬂw mm@wﬁmoasmeﬂwer howsing inglydes an outer
t
covistaimy “Epglabch st sl o 501, Tod el P porioy 300 s @

smobﬂ’ﬂ@dlﬁgx ottt siffsd BOR bﬁtthlpiﬁSofaeﬁd@gtlﬁﬂs 309 Vvier ppxposd ofithe convex
300 and an_ i nner_ carrying portion_ 30 The g@ter coVv

outep Pt ResmeagilenERsTds Will S SEHORS Mg FBironss 9 degad@Be ahganchoring
systén P& u'RIr | flg. g %9% e&gﬁ% ] ggo \?MH({I @%ea QdcehfABleCPNV £ receiving the

out er” SUrtace and i e set"forth later
tranyduicér 912f ar @nefpioauting l¢aaddib reytead droan thednivarg fasy of @ver portion 300

The inward face of cover portion 300 includes a
0W¥@@ﬁﬁ%ﬁﬂﬂgﬁﬂﬂ°9%9 ‘receiving the transducer 912. A

S e’i‘h@éar&ir%o]?dfgbﬁ 801 ﬁlgﬁld§§)§ g&iﬁeﬁl}%ﬂcﬁ%&c@% 300vBF fécélaﬁl‘g the body

of " cov tion toward the carrying portion 30
of thErteanséducey 9 1y The rctrmdar ®ﬁdss 308 incdietes a sgriescatabhgentria T@G‘ﬂ@ﬂs ending at

re ess 309 f ecei the d the transduc
s PG TS ratobenss TVt belytEn HERRGH o through the
1nwéi8rf§@en§ﬂ of bRt Eﬁ{;ﬁﬁ %ﬁicﬁﬂ3@f THe frcksiié dandRREL YT has a flattened
. The circul ar aperture 310 opens between the

cylmchrccml;snaiﬁ)QJOtlh 980gind e flahgadanpper od 9941 Jihetipain body 920 rests on
TN T NS RS T DR
firstUBRESe € O3dir of NScallBl Mndskys 92@ exRBd Jo@Award from the cover portion
300. The locating members 927 press against the flanged upper end 921 of the transducer
912 and locate the transducer 912 against the ten-aces 923 and 925. The plunger 916 has an
annular retaining flange 930 at its end distal from its domed end 917. The retaining flange 930
seats on third terrace 929. Third terrace 929 appears as a lip surrounding aperture 310. This
lip retains the plunger 916 to the housing. The spacing between terraces 929 and 923, the
plunger 916 and the diaphragm 914 of pressure transducer 912 are all such that when the

plunger 916 is urged toward leaving the housing

9



second terrace 923 wthin the recess 309. The flange
of the flanged upper end 921 rests on first terrace
925. A pair of locating nenbers 927 extend downwar 80 January 2007
fromthe cover portion 300. The |ocating nenbers 927
press agai nst the flanged upper end 921 of the
throb 5}%@&&?@310, PhLretfiftkd BEREBCS I, ARG Ec Ol & tbetween the
Otgg en- aces 92r3 and %55. The plunger 916 ha%apgﬁl .
plungenfl Gaandrtbe diapbmagmfildndyerefaedde cartier thisdap entusgs there i no preload on
th its dongf%end 917. The retaining flange 930 seats on
e fansduee trace 929. Third terrace 929 appears as a lip
Surflf%ué‘a‘ilxgﬁ'x% BRIdnUEG $dBudetNbatinl! Role£BBY A i Guter surface, which
pl unger 91 o the housing. The spaci ng between _
recehverthaiegs 302 6f theco9@Fortidre3 00 The garyidg odiod in¢lades a notch 320 in the
di aphragm. 914 of pressure transducer 912 are al. uch .
wall, gfaecssh o« Hie PpichAGRPrerdss & QRGE PITEra 3V hipeefeer porton
Gi¥n 309, Thid PRRE Witify chHaects to the sensor
300?%%::‘1@&9%?8{%???105 ng a ngﬁro space orr?ggap 915
10. I i es between the plunger 91 6 and the di aphragm 914.

As referred to ear|jier thjs gap ensures there i_s_no )

pr dibgfiaing pagion: 2Hs w@@feSgﬁlng ecoea?frtgﬂﬂngeg&é?l?i Griending from
. 0Ld4in . i . 7.1 i t . . .
inglohe "S55, OF FRPAGR ek b By g s
load&l evatay dtagp Rgaid@tghapn i ncl udes a notch 320 in the wall

of recess 309. The notch 320 prqvi des an openi ng.to
r eddgse 4092 fide Nievhel @%Worp]@r‘&i SHre 301550 R BeQUR, A 0f @ Wearer and

placg&iﬁﬁéé{lﬁ th %{1 ggﬁhaﬁgloccfﬁlain% @8%@@2@ Folst b Weatkr. Figure 5 is an

con ons e sensor ryrng portl on
illusB8ton sfeheistasord Opdiced aéxteotheeatialanetyegiserdt Shesoseemldind gs flexed.

from either_end. Each pair of connectipon |e 3Q5 are
adRsfesaing Jor Bgnreset and % Bheapepser dpris riﬁefoer%%ﬂg@aﬁﬁgt adiacent to the
st Cai M i . : . o
o Ly PG B8y 30,04k o o Sl By, e
the A0R] bedeeZR doresl)yaTstradid tond 2p atlbvaifbryfull cinsidissign tofi éhe pulsation to

radial artery 20 of the wearer. Figure.5 is 1{;1\{1 .
be felt |agsit isatieith ap¢ Wwordd it sBlow dorpy: Stgnifacapt sgit; figsue compensation.

.adj a Y, r &4 Hser '
e 0 S 57l ot v it
one BndfaaBlal shdplndeeetclediaarint Tho ptunger 16ds dhusabé¢tmving2€imilarly to the

~ The radial artery 20 at the wjst 24 has been chase

intrasertesigh eannitlacy; pyd H“Ptﬂql‘é§?]é‘n6h3- Anthernignggr 1@0%15 tEQ diaphragm 14 are
d L ly. T | al e 2 :

e 35528 R pABRER 28 LANRRARL W ety picked p s

wavEfolinths @ach neH kap daciids! thowradinl aery. Negmihblesgtite alvfntage is that there
_ tissue conpensation. Vertically, the sensor system 10
is nq weed dondhe systenp yjes ineasive and it iR @oUghlen straps and watch

h i - i .Th
o e Bfliop @R e R HRRlofe B hubioRlfi b PR Bt fstom: The
i N r aFat hehhabe fRprudtide Detwdtd ¢ kenHp W 300coiiHE tBe displacement of

t he plunger 16 and the di aphragm 14 are . .
the diaphragm against the pressure variation forms a linear relationship. The range
of voltage change in the sensor for 20 such an equation is between 0.5V to 4V, after
amplification of the signal.
2. The hemispherical plunger 16 allows for faithful transmission in various

wrist positions.

10



the only noving units at each pulsation, the arteri al

pressure is accurately picked up as a waveform as

each heart beat reaches the radial artery. 30 January 2007
Nevert hel ess, the advantage is that there is no need, . .
For 31 BNy BIEERITS W6 T RSRY Exalieh P ST EHEHoNG mephaim i fo pick
foll oW Wle %@éﬁ%ﬁﬁ obﬁgﬂr%rpgysgﬁrterﬁ?ﬂ‘fe%? f?)?%llﬁﬂré(%&lf anldM1culation of blood

sensor ‘system ange i n pressure between 0O

mTHg  -pré@Grerviatdgs in the seitveapt pograent of the di aphragm
agai nst the pressure variation forns a |inear

r el Ehé bowskigos d¥$igngdedn @@useothle (;rgns.td@g@' apd dhgjplupgertand to effect a vertical
app en%grrl fé%pg?a%ls(sg thrg &bgﬁ%&y@gdﬁ% \kz)v(le Ya\eﬁ%aégb gt\r/aft).ofh?':%% achieved by
havl{ﬁ%rg SR{HRA k&@ex@u?&%ﬁffaé@(ca%ikgYiﬁvé‘r?ﬁvitiaaai édﬁf’d‘l%log% the side. The smooth

ansm ssion 1 n varil ous t positions.

convésiafate 206s the. strhp €o siidd ever doesasingt whibejthic rgaainypaintains the strap in
fixation of strap pressure. Its main aimis to pick up )
placch d haeoasingichamber heusss grestgensdpeprtianly villy therdipphragm surface facing

T PR e —
a pr@-ﬁH&ﬁnh{l%ﬁ g‘gg MRaFEnahe Bl gt GirRicH AAE thePdifptirag®l TRE pludger protrudes

vertica pl anati on"force against the radral artery

fromfthepresdeternired apertak asthednet cagmge. This i s achi eved by
havi ng a snmooth convex outer surface (casing cover)
with a guard along the side. The snmboth convex

Th%lytf;g&s dehpws the strap to slide over the casing
whi | t?;e guard maintains the strap in place. The

cafiefierrivgatt &ighouseandhd aremididgetr the mapfpright pmpediment of the
pregl?n piﬁrggrﬁ%]&:tﬁéégﬁsin% ggélgs%e%lch\%lv@h%§1s Iglﬁle'ci{ég ﬁ\r/i%kﬁgrv&ﬁ&ehead 600 and

ST gn seat’i ng

with (ke a5t oFt Weardl bpwisigemafitrapd eidpaddneg- Tap waedviesad 600 includes
the plunger surface and the diaphragm The pl ungfer i
a fpslostrand 637 exiending &rom engetide Pidge 4o afnsmnect Withna (st pair of straps

i_nner, casj T : t gt i : ;
s 8o ERE 0 RSB AT, FIHE AR, iR Rrion 17
prefir@s§ of alldhpenid: Got 4 pertibelas iy sactctias mith thbevasednband 609 against the

connected wt h a watch head 600 and wth_the wist of .
outgr pismect! dyiser'ssysisletheopluBes dfsohils J5ali WY tmpaRge Rggigst the radial

i.ncl . i ; i ..

BB T breske Y QR BB B Ot wr i
Thé fiestl siraygpdrigs 6 BDwilbherehfter barefpirod)topsithe mdiaB@atchfstrapel 7.

o WOl G0e0 e ST e i
Th%\‘?%c?%ld Fﬁgﬁj Bﬁlqg)nafﬂﬁ' Pt ?é Rerrddiolls thE ;ﬁlﬁll%r ?fralig n’lth‘eéQﬂhaﬁ' strap 604 has

unger 16 of the sensor w _ _
an agdi6ns thathmsseadivawardly dirangh afoblongaing 683 anddadloypeméself. This

outtgg g{gg §%\ﬁﬁl§e xﬁg_tg Othg ri]r?ne?‘l p%?tié)nf oI‘ H1ee ulhar gtrgpag&.of‘hig I}S(ing is preferably
adjustable, for example by a hook and loop fastener arrangement between the overlap of

inner and outer portions. The radial strap 617 and the ulnar strap 604 are preferably

substantially non-extensile.

A second oblong securing ring 609 is secured to the radial strap 617. Preferably this
securment is by a short connecting loop 619 connected with the radial strap 617 and having
an end 621 passing outwardly through the oblong ring 609 to double back on and be

secured to itself. An elasticaly extensile strap portion 611 is connected with the second

pair of strap
11



The first strap portion 617 will hereafter be referred
to as the radial watch strap 617. The watch head 600
has a second strap portion 604 extending fromits 30January2007

ot her side ed The secaond strap portion 604 w
conpepties 188 305 thﬁ éeﬁﬁoﬁ d}ouglpg -aphe shrericy P@%S?Saﬁuf@@adly ‘through the

has
o3 5pG B0 Bkl BB SoHARLE plel 6 Al B o1 and s
ove@% $ilti88 of Ehetd&@eﬂ I?B'x‘ﬁén ROU bf @@ sefsok RBusthd aIfheSshﬁpl@s EdMtrained to sit
This fixing is preferably adjustable, for exanple b

oven tialavex duten apfafcaswesmwdlsrmag Fhe nthebendiekinof Hlastic strgp 613 passes
0u%%&£%§0$@%$¥% &Hg%qgg%g?% J)&gl%b @k%ﬁ&)%%%lsgéurgc{ fhéfeto to itself.

subs
uls él.@ﬁé Zl%sfl ﬁség@lgg r%}(%rga? fsr#rg\ndﬁ. éﬁﬁﬂ'ﬂﬁje QRICBON ABEREAIHDO, straps 604

ring era strap 617.

and6 EX, @aaiing fdrtisn 39¢ afrthe sénsos hbysing ahdridislonrapad iTnGhe cuff 602 of
Ioop 619 connected with the radial strap 617 and

padding mgteriah ieghetles 2an. ppestre ditng wa?rdplyngqﬁrkﬁjgﬁ thqgensor.  An annular

oo P& 820 S %arRe Sk EL LS B} Bl MR kebges de curo
the%&%%%&%gwtﬁm{é}ﬁmwgf&mdﬁ@mm@gh gleraperndek. 30 January

connecting 1egs 305 of the sensor housing. The
el Aith cchesquzc paplees on @t waer'siwyist Bpd thhsteans appripsigtply tensioned the

b0 BRSSO S0Pl B 68 08 t5h gt

perf@EdulR Upblaitiod0RrRf 1t1HAS be@NBARd kOPpDVING.a stieblytcoaftantSorce under a
constrained to sit over the convex outer surface by

rang¢d%uammi)§em@m The other end 615 of elastic strap 613

es ou thro
S g S0 5 SEBRE P38 B scament. e
sen§dtfsE 62 haé ap akstiglgopratitronalend sttavhed todthd wakdhitiead tikthe other end to
circle of watch head 600, straps 604 and 611,
housing Wth@hqa@ia&ticmﬂmp%mmﬁ% tagide over b Spmx shidagepfithg outer casing.
Th1§tw1ﬁ‘9359 {aald Lﬁhélaﬁgtgan% ceRAGKH ﬁ}%smgt\ﬁ{eh@le élé‘s‘%llcll'gﬁs pulled.
an-ap er ure ti over unger t he sensor
an??ababgvaoﬂwpe ofithkehowsthd alhainesh eveerpstetnbapiad e force onto the
cu and the sensor. housi ng, secures the cuff to the
Plu&&‘ﬁé’mhﬁ%é@ﬁéhwlﬁﬂlctsﬁépﬁwg’ﬁﬁer protruding through the
aperture. Wth the device in place on a user's wi st
and the straps appropriately tensioned the elastic
The Bleqirdilis Protessioigigndcr oss t he convex surface of the

ggé%ﬁqgf ; ::5‘.;12? Q@;feg%uiﬁi " ;ﬁaglgég ?pf fag'@{:‘&f B%E%E%g{oagorglg device designed
accgfﬁnrgfé Q{ ﬁx%ﬁ&feﬂ%nﬁo‘a{rﬁ&t ld?ﬂ% Iorésent i30&RioR! BI4DE li)ressure readings 60 are

I's consists o segnents, nanely'the

takere 8§ Qe SQGOEND anddiré bmplifiek kg vabgnthat carlbe reagddns@microcontroller/
segnent has an elastic |oop with gne end attache

miqroRroeRssarhbh el exaaPIE Y 1B HRIETOSPRITALST IRISERRTAGSSTR) [ fible for use
w1t§ Stg%\écegg{aﬂp%ntg @Eﬁttolgg g gsTeSeS (I)f gl?crgﬁ/rgéesg(ﬂ.e O‘;‘)ﬂgﬂeﬁﬁg a temperature

sensor as found in the art could also be included into the device to read the body temperature, and

send the readings to the microcontroller/ microprocessor 64. The readings are preferably
stored into a storage component 66. The microcontroller/ microprocessor 64 may also be
coupled to various alarms 68 such as blood pressure, body temperature and heart-beat alarms to

warn the user if a pre-determined value is reached. The device is powered by a power

supply. The readings,

12



This will result in a vertical applanation force on

t he housi ng when the elastic loop is pulled. The

convex shape of the housing allows an even spread 30 January 2007

applied axial] .force onto the | unger with the ai.d o .
WhF‘i%'éf t@f(_s&m teakflm;sp)rﬁm# B eﬁ?éfga Cé)%moaﬁﬁl %raR e dpyploaded into a
perfad ohtl®r 1 ol B fRIdricbloock di agram of “a bl ood

pressure nonit

ori ng device designed according o the

Pr &f ed Refeaed Bt Ethe Rivediti thesesofipohents MitiichconBirisedhe electronic

pressure readings 60 are taken by the sensor 10 and
prosessingmpitj dre dused imthgavaieh ¢Mat can be read by a

m ¢y ocontroller/ .mcroprocesso . example. of.the ; .

i GHBEENL o FRImAR TSR SAETD O BB HABRE Papt s VicE designed
acolrdifgth %ng’éf&%cfr%bgﬁirﬁ&ﬁ sWBHALAIFRER 191! ESnmistrates the circuit

nlcrgproce sor. Optionally, a tenperature sensor as
corinectivil ¢fitht peinaary campérnal afathd deviog |incleding theopreksare sensor input 74,

device to read _the body tenp fure, and . send t X
bodyd s RgETE RS ASTBRIORESSE [ 3%1“%14%6%3? GisBEdgrode 30 for display
e | Kk reab i .
on FRS R OB RSP KA 84k A, povcrsaply

38 EmybatonGvwhigheclpl ed to various alarns 68 such as
bl ood pressure, body tenperature and heart-beat alagns_
t 0 Thia FIEINETQFEEOr | 1 FTFENBIH e Fhi RREEPIYa| CGHAINS daiey pdfetion, data

. deyi i.S..| . p .
oA oSl dEURGEH Pl B, gRPEpad ottty o on
corfiigabud baEs.0Datat poessing it hrefetablyagerferaw catelebst 66, calamate estimated
be downl oaded into a. personal conputer 72 or othe

her
abselymiresER eadingrelpmdhe efecinral seuspr Feadingsofhisgropeiged data may be
LN t t i j : .
BB APROET B SAFRADAL Sy L GOTGE Sk i g o may b
furfiRP prétegsude withir sheadeaberfat icithei disuidte dnalysamsoth as for graphing
bl ood pressure nonitor device designed, %ccord'qpﬁ%%
blop @ressaresovettisipaed FIvavsREmRalSiagiilk by descyibe er on.
denonstrates the circuit connection of the primary
conponents of the device, including the pressure
Datedullettiomnput 74, body tenperature input 76,

m croprocessor 78, liquid-crystal displa dul.e 8
OB el e b ket SlofEg ey the sensor
10 g!é&g%ag rkt)c? BRWeScritled bgé Oéiﬁ REFINNE o 8 PresRBVBPpIRARB ke sensor 10.

utton swtches 2 The m croprocessor IS
As phativasirelsbviep theesehsornincledesas rankdneercld. [Thettiapsducdnisapreferably one

rocessin nd data . transm.ssion, functions., The data
whish FBREPOA BRteeRar et Al s dBRely PIOBHHIOloi9 e ARyt of pressure

app%? Bnfo'tAC BaaNEerits pRIIGESE ARdaY gRphsanii@do #e drRaBistlated in Figure 12.
calcul ate estimated absolute pressure readi ngs from

It veds dowldetbaira suithble ¢msssucerdsithiefigaborPACT Medsl dS6aansducer.
may..be . then direc | oaded or transmtted.for
oy e helspes Sty 10 tield B Ficr oo sinlaygd s B watch head 28 to

calculate the readings produced by the sensor 10, up to 32 values per second were obtained

during tests on the device. By varying the intervals of ecach detection, i.e. the number of
values per second, the inventors have been able to obtain optimal waveforms at 32 readings
per second. These waveforms correspond to the systolic/diastolic cycle of the heart when the

readings were compared simultaneously with conventional Doppler machines.
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further processed within the device for either

di screte analysis, such as for graphing bl ood

pressures over time, and for waveform anal ysis as 9 Fanuary 2007

be described further on. Data collection Figure 12 is

a SaF &3 4 aprnRlAShethehariae 9%18?%@@318%& Wﬁgfsw_elead Bffssure taken
over BReaH08 Fherelate #ERA P61 Ystbi% 31'{3.% tggs?&l{c' Rt gfmﬂﬁh.”ﬁ%e systolic and

i nresponse to a pressure applied to the sensor 10.

diadlidRAdIL SR E avhified unti&iahs eiBedtioh Pedcades desciibedisdoreer
12. The transducer is preferably one which provides a

chReffering to/Bighregea sdmapleichartlisrshowh peingopyessuemalime graph compiled
.ampunt of pressure lied gnto,.the transducer to .
usipg QecBEu S SRTOr gredihessriier Han discrele et dagyrs 3y tn Figure 8

i . : R H t . -

e R o  (ab B Pscedihd sl g dore

tro@g@NEDEnS il £Thd Bertsabseqadit diastilicrtameh8ésThe wangboy&d includes the
in the watch head 28 to cal culate the readings

syspplicpeeled3 myd tha dicsadieswichi®; up to 32 val ues per second
were obtained during tests on the device. By varying
the intervals of each detection, i.e. the nunber of
CaliBka@sn per second, the inventors have been able to
obtain optimal wavefornms at 32 readi ngs per second.
Th&igiredd éf o passpestive ¥63yoatian antprealibgtar o0 tgéltdﬁ seanseted to the blood

cycle of the heart . ' re conpared
preS R o ey ot b R sl T hes. 13
30 Thenuis-¥aldR@dr 5Bi Brsr Bech3ddsigned sangive anhabsblusdealuagof the blood

sensor. readings of a wearer's bl ood pressure taken )
pregapEt UBng a comestionsl epdusive methogt Fhe eqncgpidy dab pisepagpfg vgist-band 52

is sg‘%éieltdg%) e WRLUES L BY {h‘éqvgatcﬁ@@gﬁlﬁ eértgdta%q@ 53N{es a cuff system that is

i'C’ readi ngs are aver age e calibration
autphardd il & iy deldmeedures tHeedtesphitadldod piegsmre f8r reference by the
sanpl e chart, is shown being a Pressure v Tine graph
blogd pEFseeE m%F%gtdﬁ‘éw%BﬁﬁtFlhg@us sensor readings rat her

t hap QS aeﬁ@ig f‘c?ﬁ%%d} %f?s&)?;y &t ' RidlartoJcRlibrafi# 5, the dddread by the

pr éssure wav a single arterial pulse can
wribiebasd anast e ineqgediataly modessedtbydisapicoipirecessor Guaytshgen)aand downloaded

nd at _the next su ent..diastolic trough 85. The
fo tg&Wé Va2 P ?}HB*E g@ ﬁ’ecaﬁ%‘%‘? %’F PEPRak 83 and the
di gielldetrHALAT) SeraréPbitRfypkingA -cdntifitti® bldbd-fresure monitor set at the

perspective virew of an adto-calibrator 50 that is
wrisb tavek ise dlreaslyt ieilblooi ther werket. eThm iiveniorn §aviedpsigned a software

o 0 bbb S BB B g g s i e
wafRR3Rh4bgitvaf ue of the blood pressure using a

conventional occlusive nethod. The concept is that a

s epamdtasequsiveith Bawalitsator pQ takingthp systalis ank dliastalistreading, the sensor

1087 Bl 8 o5 BV R RGPl g eonss
As i6iti3RaR 16teaddh 8Os RIRATRE Secofll ah& 66 hedeshire tHegefore taken during
the 6 seconds. A sample wave-form has been illustrated in Figure 13. The average of the peak
readings (systolic) are calculated after sampling to obtain greater accuracy. Sampling
includes filtering readings that do not correspond to an expected wave-form (for example,
muscle contractions produce a sharper and symmetrically-formed peak). Correspondingly,
the average of the trough readings (diastolic) are also calculated. The values of the average

systolic and diastolic readings
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bl ood pressure nonitoring device (watch 26). |nstead
of a liquid crystal display on the said
auto-cal i brator 50, the data read by the wrist-bad@January 2007

resr?t%é{/gg H%ﬁmﬁég%ie%ﬁﬁgygc 2 31?19 fig’i%ftohtg? nggg%%rg? ﬁ'ﬁ%;%lg)r—calibrator 50, to
assi%hpib@ol‘ﬁfét l/zﬂf.ltfsSfb R SRddreadifes! Wah SYRI&IE td Mevoltage Jevel. Tt is then

ectronically operated cuff=type non -continuous
verifled do- the esfware programousirgethe dinedrivelatiomshipt off the giresiwre against voltage

al ready available in the mgrket. The inventors have . .
chaggs chicterized @Vt%?@sorpr%@r%ﬁasﬂéﬂﬂs £ g sdainshig is shown in
. he systolic and diastolic readings into the
Flg\%%%gﬁggglla% itself Sinultaneous with the calibrator
50The kehlitgratoh S0syat teh Cheargndlicdsdnd| tontineadi bigod tfressure monitoring

sensor 10 of the watch 26 takes the bl ood pressure .
compemiienglt anyiongaiias.chexalse of Hie haed presuwe eHple chegked or verified by

o TS, e PP ARG RESRI R A o i e
wh&aRE ealway ersf @bwadeds wiheeN fot | ctainbad, ethel Bldoldgpredsiid. is outside a

The average of the peak readings (systolic) are
preetet arminadadn gd, o8 reashess praget veluebt ai n great er accuracy.

Sa in iLncludes filtering. I [ t . :

cor T Ase i SBo e p B0 HERD OF e 1AL iy PBetween 2 systolc
or diu&6lie valet dagltdb$ 6prsedoiats. Theedspethiapives a beat-to-beat heart rate

symetrical ly-fornmed peak). Correspondingly,. the . .
anda%éw&gé allpws Nerificasigg et thedgevaaty(dithe hepr ‘taa%/g}lgn Qﬁeéjéta is provided

I genc The values of the average systolic and

OVegllg g%ﬂc))(ﬂ’c Feadi ngs 14 30 January 2007 respectively

are conpared to the systolic and diastolic readings

fromthe auto-calibrator 50, to assign absolute

values to the sensor readings with reference to a

Step®litt ad@bratiodl . It is then verified by the software
program using the |inear relationship of the pressure

agaFigare Mol @alfev-charhsimemanizing e steps éay obsediin dhesehibption grocedure.

iJJustrating the linear relationship is shown
ml{r%f’q%%ghrreetb'ﬂ) as a guide. The calibrator 50 can then

be t.enmuted tanshteoalibraooidiacbhtao thepraaisinraneutyali fosition gf the wrist.
commences. At an%) one tinme, the value of.  the bl ood

t
pr e%s UFemegtthe ealibratenda heovatetuthrqueb dhaphysicaldntedseyr at or
50 ' eadi LS n chsfre ticall
20Dt P ARG 6 U AR Al e A tomaically,
for exhspvs, obtatnibg ahe gysedisuarel diastlicsreddings. These readings are
pre-determ ned range, or reache reset value. T
pul se ¢1ﬁﬁléy?¢a§ma¥h§owB@ﬁ@§PQe:&P t"géoqgﬁ%n’fﬂi spiFedisispgd e the sensor
[ ntervlggl gt ween 2 systolic or diastolic values
di vi de % 60 seconds. Therefore, this gives a

bead.- t Rerbeatthdraas-calitadter whenckatibretied srcemaldws

;/ﬁ,rgl‘ }&gggqlegsgbﬁgvérgg@{ﬁgeu % Ictaﬁbr%{e t1:1{]ee gr?ar.lt pﬁgg twa\l,\\'rf(]a?orﬁn from the

pressure transducer output using equations 6, 6(a) and 6(b).

In particular the instantaneous blood pressure Pj at a sample point is calculated as:

P,-P,
Pj — sys dia XA +C
A -4 J 6)
max min
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over a period of tinme. Steps in calibration Figure 15

is a flowchart sunmari zing the steps involved in the
calibration procedure. In brief, these are to: 1.3(Pldnuary 2007
on the auto-calibrator adjacent to the watch in a

neutral position the wist. . Connect th

WheS | e oL B e PR TRy sgespond to Amax,
| Nt ephACEnotbs tRNVCAIMaON nidASur6@ DiddtdlicOPreturd Borapenddnd Amin,
deflate the cuff automatically, thereby obtaining the
syst chingx aleotes dlee laximvaampasyied value of rraaeieriys pal?S@ from the

di spl ayed qn the watch-head and absol ute val ues are
assi dﬁ%s&u egwtnﬁ UCELRUBPL | eadi ngs. 4. Renove the

aut o-Liin BERIEY thehRinifithd Ricbied vabueC 6fah edrferiall Bpalse from the
processor is programmed to calibrate the arteri al

pul serregsvesitoangdyoenpitpile  pressure transducer out put

usi ng .equat i ons. B, 6 I [ ; I

st it 08 B sl n At ad: Phige bR oSl plse R pressure
cal cutatR@ed&itpdt, andpsys -Paso x A . (6) +C AMax -
Amin ' 15 30 January 2007  Where; Psys denotes the

cal i Brdenetes areabitary gOnsipst elquiatdyusing ang of Bie caRY e 04 3 6.
Amax, Pdia denotes the calibrator neasured D astolic
Pressure corresponds to Am n, _Amax denotes the

maxi mum measured \al pe of An anterial pulse fromthe
pressurect r___agzdu_(; r % notes the m ni mum
measur edval uersof |a art_grohal ul sé"®rom t he(b2pr essure
transducer out put, %m&den twy fhe jth sanpl e neasured
value of an arterial pulse frompressure transducer
out pyt and C denotes an arbitary constant cal cul at ed
usi ng one of the equations 6a or 6b. 1'sys - PA2 C -
PS'S A-A X Amax (6a) max mn O

C=P, -|—= — |x A4,
“ Amax - Amin i ()

Waveform Processing

A waveform is captured as a series of points from the continuous electrical signal
generated by the pressure transducer. A complete arterial waveform including the dicrotic
notch is captured. The peaks of the continuous waveform are isolated, the diastolic trough
is located and the dicrotic notch is located.

The electrical sensor output is converted to pressure readings using the calibration
set forth above with reference to equation 6. The electrical sensor output is also run through a
peak gate providing a digitial output. The peak gate has a predetermined threshold voltage.
When the sensor output is above the threshold voltage the peak gate is "on" or "open".
When the sensor voltage is below the threshold voltage the peak gate is "off or "closed™.
In the preferred embodiment of the present invention the peak gate threshold is
preferably chosen to be approximately in the middle of the pressure transducer range in
normal pressure monitoring use.

For example if under normal conditions the sensor output ranges between 100 mV and 300 mV
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C=Pdl.a PsysPdia X Am n (6b) Amax - Am n Waveform

Processing A waveformis captured as a series of

points fromthe continuous el ectrical signal 30 January 2007
generated by the pressure transducer, A _cO

y ete )
thery pR @ppraprigig\peelo £ateitieshild &) cliagse giogtdbbg 200 FOY. ke Realk gate output is

apt.ur ed ' 3 .
usefl S i Eetorp o REGL e Bhartalipg SHOIR AR, ARUERE LY fod dicroic notoh
Thedp&ak BakS 1032 &dld Blsb Veat@lemehitdl B @Ftware; Procedif@kither the raw sensor

output is converted to pressure readi ngs using the

sigrmh b the agliboated pressufareadingbove with reference to

equation 6, The electric sensor, output i.s also.run.. .

i BB Brotege e B ER U BF A UGN S PEFOGbin dlarilie end point
andpq‘i@r%ﬁ@f’i‘&t& Q%i?c%teﬁfiﬁggéogdaﬁw\% Hlé&ﬁﬁ&?i'ng gi’e% age. Wien

thé sensor output 1s above the thresho vol tage the

peak gatsdries oPghmpling pORES capttibe Boritiv@ossdyysor vol t age

is below the threshold voltage the peak gate is "off )

or 2 cl ogiadh . samiphing hyoinr f evmpated it ithre Atatusf of He peak gate, either

or Pty Oprs B D B PREER ) n t he m ddl e of

the pr esﬁl%rlﬁ%-fggtasﬁ%lgﬂgg oiﬁf’igﬂiﬁ} &djirlllgriﬂé %Op?lﬁz%é i Rsigned as the peak

nmoni t oring np er nornmal conditrons
t h&ystelisedluaut put ranges between 100 nV and 300 nV 16
30 January 2007 then an appropriate peak gate
threshold to choose would be 200 nV. The peak gate

outgput iﬁ?m%ﬁﬁ dirt, i aRRE£vAIRE: WRE SRAV 8fdowaGakd B8nd even as the

the systolic peak, diastolic trough and dicrolic _ ]
notpelk gat€hempmalopgaatil thgipeak galedhedshad e réanheds eftardhiis point, the
in_software, processing either the raw sensor signa
orPgﬂép@ﬁFWﬁpgﬂgﬁmpressure reading. In the preferred

embodi MRRk: B PAtephdY BRin@Sihk FRst Pt Qlrise fPIRMed by a fall), is detected.

di astolic end point and dicrotic notch are located In
ac dhisizeak és mecarted #sethe YD{costioNpipEt hod: 1. A series of

sanplin oints is.captured cont.i NUOUSI- : .
sambl | natBahess of dERRUE BY SRR QUAURK nebips Phich g gt POO is
gal@gocPid di @ pcal’g@k titddholdmge. (PCO) or "Peak-gate

Close” (PGC). 3. The highest sanpling point taken .
duffi ng thhe sappied vplesae icgecggdsmgh@gpvg@e giﬁ@chﬁg&rg. comparing each point
Systolic value. 4. FEr ' ' he .
o1 S S A B0 Do TR RS th Bictic end
I eRiMSTIRRAMplE redsutd vt tiie filne paine corstiandsahe enddingalihpdssure.

After this point, the

8. The logic cycle is repealed for each arterial waveform in turn.

The recorded arterial waveform, and location of the dicrotic notch and diastoiic end
point are used to calculate certain characteristics. These characteristics include the mean
arterial pressure, a mean systolic pressurc and a mean diastolic pressure. These calculated
characteristics are further used to calculate a mean systolic pressure index and a mean diastolic
pressure index.

In particular the microprocessor is programmed to perform calculations in
accordance with the following equations.

The Mean Arterial Pressure (MAP) is computed using equation (1), as the area under

the pressure waveform between 2 consecutive troughs.
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PGC phase will follow 5. After the PGC phase resunes
the first peak (a rise followed by a fall), is
detected. This peak is recorded as the "Dicrotic 30January 2007
Notch". 6. The process of detecting the diastolic end
poi nt begi ns when the next PGOis triggered at the
peak gate threshold voltage. 7. The sanpl ed val ues are
checked in the rev E direction i.e. conparing each
u

point to the previ ne, LUntifl the first rise is
| ocated. This |nd| es”the diastolic end point. The
Mémmﬂ nt constitutes the
end-diastoliC pr essurE(VB— ]’Be | ogic cycle is repeal %b
for each arterial waveformihnh turn. The recorded
arterial waveform and |ocation of the dicrotic notch
and Whast mdénotes itk tofabnwhbarcf sarsples t 0 cal cul ate certain
characteristi cs These characteristics include the
mean ar tirdengtesfhe Brosiuge atsamplgh systol i c pressure and
a mean d| These cal cul at ed
char acterJ| sb&gés&grﬂe urtsﬁmpleDsed to cal cul ate a nean
systolic pressure index and a nean diastolic pressure

index. In particular the m croprocessor is progr
t o pdiedeancstolicAiresses (MSP)de conEMRe 8SiHe Pﬁ“%tlﬁ’é‘ &) ks he area under

e )
e R I S Bl OISR ) Plre O EERYE  BiEktcrotic ot
opﬂesau@ﬁnm@vefornrbetmeen 2 consecutive troughs. 17 30
January 2007 12-1 (Pi + PJ+1 J6 Y AMP (nnnHg) - '-'
(1) 2(n-1) Where n denotes the total nunber of
sanples Pj denotes the Pressure at sanple j | denotes
the index for sanple {= an Syst lic Pressure
(MSP) is conputed usin %ﬁ) as the area
under the curve of a J. waveform from t he
P} eviols frnuah\ to-the dicrotic notch
MS Wgﬁ@}gggz d 1 2(617 __1) @)

Where d denotes the sample at the Dicrotic Notch
Pj denotes the Pressure at sample j

j denotes the index for sample j

This represents the average pressure during the systolic phase. The MSP index is

the index obtained by dividing MSP by MAP as in equation (3):

MSP _Index = Lﬂi{% -

The Mean Diastolic Pressure (MDP) is computed using equation (4) as the area under
the curve starting from the dicrotic notch to the immediate trough. This corresponds to the

average pressure during diastole.
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E(Pi + P, +H MP(mHg _j=12(d -1) (2) Were d
denotes the sanple at the Dicrotic Notch Pj denotes
the Pressure at sanple j | denotes the index for 30January 2007
sanple j This represents the average pressure during
the systolic phase. The l\/SP ndex is the index

obt ai ned by dividingl\/IS PaS|n eq ation (3):
AlISP MSP _ Index = P (3) A PThe R n]O i astolic
Pressure (MDP) is conput i nly equattlon (4) as the

t e_st drd ngfromthe di crotic notch
me@?fé éu"‘h Thgt corrzg onds to the @)
average pressure durlng di a 0 January 2007

>="-1 11 X(Pj+Pj+l MDP (nrHg) = J=a (4) Z (32 - d)
Wher Wharededeootes the idaltnomdbler ¢fisadples of sanpl es D denot es

the sanplg at .t Di croti t h P denot es the
Pressure Qtde%"&?rﬂﬁ%sﬁmﬂleﬁélﬁ%ﬁb" I%\Jsot 1Wwdex for sanple j
The MDP "\/Iggﬁﬁotbﬁheﬂ'&ﬁir@!tt%ﬁnﬂl%hng equation (5): MP -
I ndex P The mean Systolic pressure the

mean di asﬁ@hOTGSﬂIGQMI’fQTWIWBP i ndex and the NMDP
i ndex are believed to be useful quantified nmeasures of
the shape of the pressure waveformwhich will have

clinical T23DPIndeRM Gabduitéd WingQaGatin (FRr € nedi cal
conditions. It wll be appreciated that final

processing of waveforms to produce the MAP, NMSP, MDP,
MBP i ndex and MDP i nfiff)ifdy be conducted either within

LB f_efﬂfdex = m:g 5)

The mean systolic pressure the mean diastolic pressure the MSP index and the
MDP index are belicved to be useful quantified measures of the shape of the pressure
waveform which will have clinical uses as indicators of one or more medical conditions.

It will be appreciated that final processing of waveforms to produce the MAP,
MSP, MDP, MSP index and MDP_index may be conducted either within the device or
externally of the device, for example using waveform data downloaded from the
device at intervals or continuously transmitted from the device to a receiving computer or

other device.

Another objective of the collection and storage of data is to be able to see trends in blood
pressure readings and determine the danger-point of the change in blood pressure during a
pre-determined period of time. Since blood pressure readings are stored in the watch memory
module with respect to a time, such trends in change of blood pressure over a period of time
can be monitored. Figure 16 is a flow-chart summarizing the steps involved in taking blood
pressure readings.

The sequence of steps involved in taking discrete, pulse by pulse, blood pressure
readings begins by executing a blood pressure reading loop of steps 161, 162 and 164. This

loop includes
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externally of the device, for exanple using waveform
data downl oaded fromthe device at intervals or
continuously transmtted fromthe device to a 30 January 2007

rFEE 5 e BEE R 5l R PR tEY oG ot M8 RSl 1, ing an
intéﬁgtag&&ﬁ%wp@ésgﬂﬁreaﬁhgaﬁﬁw16;8@411‘ ABSn2he dARS RITiR€and associated

anger - poi nt of the change in blood pressure
bldud pregsuze repdiag irememotyret dtep d 64.dthisolbop isrexeciBidnat shast mbagvals over a one
pressure readi ngs . ar %Sstored jn_the wa
t

ff daE Pefied YRR d6° (5B JEITRInCS A7t LS e Hafigpur period has

of hl.po r r r.,a period of tine can be
elf’r% | ttgffgog.gr%’l%éﬁrtg S%éelpsl,' a flowchart summarizing the

St epphd MPPEELshdt it OBk 8¢lthapbeStid@ermtiach atgsep [B5ethat the half
sequence of steps involved in taking discrete, pulse

hduy isnuy ¥ erochédsdo aperegsandestore daachlperd pisesyirhesadipge fas dhg Juplgelapsed half

BT T TN T N
b8 PBh6d PRclsire %galcﬁﬁ%%”ﬁ&ﬂechb RERIEDR! stdrb® K nfRimdri€lt is programmed to

evi ce at “step aki ng an 1 nstantaneous bl ood
stiteegsste® Iodathenguradnt sdatp ahf2timadamst trel avertgxe bikede peassure readings
tinme and assocjated blood pressure reading in nmenory
cajgulaied pt stem 106rimeeMAYp i s executed at short intervals

over ‘ ' ?ﬁhfé : irnidel at@sh PEWhether a full 24 h
det e?% 1212:‘30%1?@%3%%1219%%@ at qttﬂé&% Lelg{n% ehE(L)uhs?a)peri odehgga o

tifeé ppded hhdelapsab If abuthea it eetstnspo k6. 16Glhend the pressure reading loop.
M Ccr opr ocessor | r ammed 6%0 t hat, 0 [

S pro t . ..
If the apierqraecesgor ?E%Mg af Step 10%cthgt, pr24 %ﬁ'rérpg pﬁlaoq‘i fhas elapsed it is

prB So pfbRYPlAHUDsaBY 2l 97® the bl ood pressure
réadi ngs for the judst elapsed half hour interval. The

m crApstep d$§dhe insicpoegessaradadsothe datfuhenrly sacoxisdor flgpimmediately

average ,systolic and diastolic blqgod .
PrPRSERE PR By 187 BYrs 1S k5 LR Sriich ) ep 70 dhe microprocessor
stRe® MeAPpiaBsht ldate SidOfie ahd She Bvetpedt Pehewrfeaditg d@tbemendky. It will be

time and the average bl ood pressure readi ng

appedcintech thedl mmast eperagee icHowBHISPS thhdevire B scispeging the loop of
stézni 1}%281?5'2 G4l Py %(ﬁ%fﬂaﬂ) %}s@tinagﬁffp?fb@ﬁ'i%ﬁﬁ @@trti_n? ok Wdktting a blood

ne peri od "has” el apse f not then i
presuty alsm wsisg myitoh 620 afed: stéelqddessure reading 1 oop.  |If
the m croprocessor determ nes at step 168 that a 24

hour tinme period has elapsed it is progranmed to

ChndeERdation 866Ps 169 and 170. At step 169 the
m croprocessor reads the half hourly records for the

i neTheatalch ispprefeablnpravidbd with abenteafaca@ tov epnngets to a personal
these to a single record. At step 170 t

h . :
compyiespicodewalad datar s e He PRI Rt PHBE gat%noFlg‘xrﬁel’éﬂa a flow-chart
sutrrprrelarlaz\ﬁ% WRE dste?pé nggfve& quﬂhg Ot 1 AndFETRAY - cohdmutfidatioRe aspect of the

invention.

The flow chart of Figure 17 summarises the process that the personal computer
software is programmed to implement according to the preferred embodiment of the present
invention. In particular the software is programmed to begin by initialising the personal
computer serial port at step 171. With the personal computer serial port initialised at step 171
the software proceeds to send a signal to the watch microprocessor at step 172. At step 173
the software determines whether the watch microprocessor has acknowledged the initial

communication signal of step
20



appreci ated that in nost operating circunstances the
device wll be repeating the |loop of steps 161 162
and 164. This |oop may al so include provi si on for 30 January 2007

RGBTSR SRR PR o oo s 172

untf trekiptSisPARhSH RS, MDKRE £tRHoWie Beréht I Hak Qfe%ﬂ&@cs%&:dt flom the watch
connect to a personal conputer to downl oad data or to

migrqprocesser theosofimiar p@a@@s teistgnrlg4 1andj establish) @Wancanon through a
rizin voIvedlnthe data.tra
o ehE eI Pkt T o e Btenroreed® td RGN Ipo i Stegs s and 176 to
p%‘ﬁf batQf AF E%ﬁrl% gt?tﬁﬁjgf@c fr)SI?§ SRl B nﬁ?oatdg AlsiddE dataset from the
personal conpu e I's progra to i npl enent
m&ﬁ@@r @ﬂitgdévﬁx:et Bechpreadigg inethdesrthediystelid arglf dladntﬂlcptrlecﬂbprbssure readings,
i nventi on. particular the software_ is pro<1:;

dﬂ%gﬁdnfl@? £h st@p a6 shapplivase deterpings Whetisptheaplead s 3Pmpﬁate- If not it
r'.%_lort a%pst c1FS fyﬁlhngﬂld?%esrefonal conmput er seri al

RTS8 he software proceeds to

Sencbﬁce?'lﬂﬂ{]%hlcfo@réd%@sdt\/a&&&nM&f Qpredgrd9erthat wpled is72omplete the
At step 173 the software determ nes whether the watch

soffiware prowseds ¢o staas the m&md@dgﬁ@@a ime datpbasg at step 177. The software

o BB S Re T SRR o308y i sy

crapiRRudly ds B1O6H Fref¥utd e hid bROM piekaRe ¥ fdlse td, i(bg: GEREY DIB).
i's acknowl edged. Once acknow edgenent has been

r ec eAlitenigh rthenwateh waydte canneeted rder@éthsécr atpeesopal eqrapwer by a direct

aB o%ﬁglgstét oﬁﬁ%}’ggﬁ i%érg% r@rgtggrggl féa oB¥ V\gggﬁé? s%%h%uo thterface, the

wa%ﬁ’ 8daRtdpR60Y Wedhrbeided Q&Et}ﬁﬁrﬁ’éﬁséz&nﬂﬁﬁmhﬁﬁntlﬁhmcularly for the
| oad data. At each repetition of step 175 the

ompxﬁtt(vf@patlmph@a'dsefanm ngl e dataset fromthe nenory of
t he device. Each reading includes the systolic and
di astolic blood pressure readings, date and tine. At
Settifip of afarbhe sof tware determ nes whether the upl oad |s
conplete. If not it returns and repeats step 17

fo
t he Theift beliavad stbat e CRREORE FYEBB QSO WaER' n@é“’d pressure
su%%lerﬁge%cfleégest pfr"tde&%h 9Rdg a§t1%1‘?§pg{:ltaep§t%t g’ﬁfs frie in some stroke

tosoreteupoa ta In a database at _
pa‘ﬁi‘bﬁm dhdvery h@l(ﬁﬂﬁ‘ invpre-eclampsiv ipdtiantd. I‘iélecaapa:kﬁ ithé ¢ontiphous monitoring is

inting out the data re e at_ste 1793 and
ﬁrﬁﬂlbfq disepvsr AR RSIP thg SRt Te B@HOQ F‘HBdS?ﬁOB fesopng; fasgs, a tragedy
m%[ng%% Egd E’Viﬁél%uig ednvalﬁ'HLi}%tehﬂc?deté&ghes@tsuécﬁe%panlﬂ(%ﬁstw changes. The

wat ch connected directly to a
alger ﬂﬂeﬂbldsounpmeeprebgt & tte rfedory ombidividoalleset vsing dattons 201, and

as. | RS 323, U al B 0 h
ol FAEES CHmBe SReE B OL RS RSUORAry 8 FIOOF A s @ flow-char
surhdtithd BRESRpS HWWBNUL B sOfing RAE tal el B thé F&Eh tH8vam of potentially

dangerous blood pressure levels.

In particular the microprocessor is programmed to perform a continuing loop in
conjunction. with its data collection loop of steps 161, 162 and 164 of Figure 16. This
loop begins with a step 181 of comparing the presently read blood pressure with a value as
presently set using the set alarm function of step 163 in Figure 16.

The microprocessor proceeds to determine whether the blood pressure value is outside
the set range at step 182. If the blood pressure is outside the set range at step 182 then it
proceeds to
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out put of continuous wavefornms. Setting of alarmlIt is
bel i eved that many catastrophic events occur when the

bl ood pressure suddenly increases or decreases 30 January 2007
rastical | v in .3 pati i s s - e
enfl 7 SbeiE it Dl PElbERke < Bl H1OAR LR RBE Rl tacen. 1f the

mitFfprétieBopideleBine O BE étep 0815 tHAP tHel KIbod Brebstire fsl quBdidly tHeQset range then it
di Sscover and hel p the control of blood pressure.
pr@eedntdisiep 188 te aetvatssasiedarma tragedy may be avoided if

therg i s an .alarm te detect these sudden and . I

i STl REGUEF Sl et ) Bl hACOE LS fp L8 Bprvec, it witlbe
ob@fogg I&?Tl{o@@& 11¥d @ the AiA: QURNDeY a8 @ InddfiABoRk b 188 Predbhk invention may

an multiple alarnms can be set tor the blood pressure
beQnadeuivithotad gsrtifg drone tHBinventdor s breader aspentarAg swd, the scope

the steps involved in setting the alarminp the tch

ofthe vicntien St et b Ipited iy dié RATSCWAr SeRpogacid apg Specific construction

| eyels. 1.n rii Cul LCr.opr roghs (r=Tac
oGt e AR LRE B el nS e BEERRA by AP AR nts therot.
AGBEAnE9! heGhh AR theOgPeiedHIARS islOlcovta]l ard chidestand modifications as
Figure 16. This | oop begins with a step 181 of
faﬁmmmﬂgthm@ces@o§myim@a®ml ood pressure with a
value as presently set using the set alarmfunction
of step 163 in Figure 16. The m croprocessor proceeds
to determ ne whether the bl ood pressure value is
outside the set range at step 182. If the bl ood
pressure is outside the set range at step 182 then it
proceeds to 21 30 January 2007 end the |oop, which
will be repeated each tine a blood pressure reading is
taken. If the mcroprocessor determ nes at step 182
that the bl ood pressure is outside the set range then
it proceeds to step 183 to activate an alarm Wile a
parti cul ar enbodi ment of the invention has been shown
and described, it will be obvious to those skilled in
the art that changes and nodifications of the present
invention my be nade wi thout departing fromthe
invention in its broader aspects. As such, the scope
of the invention should not be Iimted by the
particul ar enmbodi mrent and specific construction
descri bed herein but should be defined by the appended
clai ms and equi valents thereof. Accordingly, the aim
in the appended clains is to cover all such changes
and nodifications as fall within the spirit and scope
of the invention. 22 30 January 2007
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CLAIMS: What is clainmed is: 1. A device for
non-i nvasi ve conti nuous nonitoring of a user's
arterial blood pressure that is capable of being 3EEthuary 2007
as an anbul atory beat-to-beat bl ood pressure nonitor
(ABMP) including, sensing neans adapted to
conti nuously detect said blood pressure and to
croangsate signals representative thereof by contact
with an external surface of the user's body at a
| ocati on adjacent an artery; m croprocessing neans for
interpreting said signals generated by the sensing
amgddEt er mi ne actual arterial blood pressure;
wherein the mcroprocessing neans is progranmed to:
record a conplete and continuous arterial pul se
1. waneleetoa fodedeitivaste corgmabud tenithritipadfiacusedd edtersmh Hlopd eoressure that
di astolic trough within_ a continuoys aéﬁgrial Bulse

is gepablcophrbeingysed a5t A Amilaioryibadiigricat lood sRiFesUss Mopior (ABMP)
i SERYFE RS 0TE IR el il B 8 o e

sighdlk GuprRictAiveahereaf berdoatacpmithsatl extamal berfacevefl tgeuser's body at a
pressure between two consecutive said diastolic .

locatiom adiacenh A ateye BT FPRIOSESTIIGMeans dan piqrRrepnag sad signals generated by
i ndex as th yuot i ent of . I ] : | :

o 55 BB BRI L Ahrocesing

medBYisGRografniedno: rvGE ia\OmpliE it iCiSinG®n driefialnguled waveform, detect at
user's arterial blood pressure that is capable of

leaptethp gliqreféainetsh and Shetlipshelesy Wo%awlﬂpg_ampnm@@atenal pulse waveform,

ressure ni.t.or ' ' ' .
d dicrot
oo BEERAE PR rE TR L P St prRRIBL G BB s dicot
nofch af& ﬂﬁfiﬁﬁl@ediﬁél? FallSvin g A8 HE0 trdtgl,alchRtenmely ataia arssure as the
wWith an external surface of the user's body at a

avéregepresauradielives ten censespijve eidr dpstelie doupks, magdnealeyipte a mean
ciaplif pPossig PP PG o FRES AR drogh Wask Bt Bure divided by

thé/}ﬁ@glpgr&ﬁtahﬁeggu%oprocessi ng neans i s programed to:
record a conplete and continuous arterial pulse

wavef orm detect at |east the dicrotic notch and the
diastolic trough within. a conti. s Aarteni
2. undarsinior afEaie Frfila S BNRPE oY LBF; BrerBYbRBd pressure e
is ERRADbRY6F BB NIseE WM £ mbmwgy togt-tditeat bldod presughmonitdr (ABMP)
the i medi atel y subsequent dicrotic notch. 3. A device
incdhasting) sensimy msinscadapted i tn gontinuensly Wsterhepid blogd psessurs and to generate

. terial | hat .. i bei
st Jrp Erare iR apbrefe B ot it SHOHAL Sulos 8t 8BRS body at o
loca BV acdnb Gh dElERY miGBPpRAGingRAGs FeteiRtc@ftetie said signals generated by

continuously detect said blood E)r essure and to . .
thegeemsingtrecang 3o Betegraing actnab guerial dlapdapressiegy Msesin g (croprocessing

t hereof by cqgntact with an external r .
B Tt Sl O3 R B ARE Blcd oo, dtec
leadd fhE AROEEASER IndrBR Hadtélic freighrwithian@niabshsdr@tial sulse waveform,

gener ated by _ _
and calculate a mean systolic pressure as the average pressurc between the diastolic trough

and the immediately subsequent dicrotic notch.

3. A device for non-invasive continuous monitoring of a user's arterial blood pressure that
is capable of being used as an ambulatory beat-to-beat blood pressure monitor (ABMP)

including, sensing means adapted to continuously detect said blood pressure and to generate
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the sensing neans to determ ne actual arterial blood

pressure; wherein the mcroprocessing neans is

programed to: record a conplete and continuous 30 January 2007
arterial pulse waveform detect at |east the dicrotic

notch and the diastolic trough within a conti nuous

carterial pulse waveform calculate a an di olic,
sigpile GeRPEET ATV HBOTSBE R SBRiEsh TP G e B Sy Qo tsers body at a
iGCnt! € mi i | i@ kioRuYs db
o LB SR EmiGFBPADE AR TRl 8 Bcrcd by
theasenkiig mave tadetepnins sotual etrivd divadwymressore exdierdin ¢hesmilatoprocessing
di astolic troughs, and calculate a nmean  syst ql i C

megheisIPEAIMEd {0:a8carf @ cqrpiiesd emtinpeusasieral Rl e Rsdoym, detect at
taolic. | Vi tq e i .
B T

calb@Bietz0hbaOdigdtolec presvureasahé fichinbenbtdpdssureisaween daidetected dicrotic
i's capabl e of being used as an anpul atory beat-toQEeat

notsh aod therisuradiasclrdollavoing drmsioby tropg]yca]d:p}géq a Bigps preyial pressure as the
neans_adapt.e t] t [
o 503 AHR b8, SO AP RSBl uho g catutte @ men
syst81RY redsulying@nat qubfidht af tiRxauldd Bedd ge®liofprdsbere divided by the
user's body at a |ocation adjacent an artery,
meai ertexpal peesswieng neans for interpreting said signals
generated by the sensing nmeans to deterni ne actual
arterial blood pressure; wherein the m croprocessing

4. MTeANfevice fBF AGH-ARBBVe E&itinh8ELHOniforiRnal sliser'@terial blood pressure that
continuous arterial pulse waveform detect the peak

is symblsl P bpingsssad exs aand ambeletody theet-toehsrt blped gprpssure monitor (ABMP)

. pressure.for at |east .a selectijon of _r r

ind 88 el AR 8 BRTBY BBt o B Glegrong apd o gemenate

sigh®1S GeptefenPitRe SHER0AbyY [ ddRtadi 85thOA ExtefrfaD W@ifadeOst B@Ciker's body at a
pul se of said at |east selection of arterial pulses.

locgtion\adjesent en agenyt miigreprocessinizaneans foyiatcapratingpaid gignpls generated by

i ncl.udes an al.arm and sajd L CFopr 0 i, ' .
the SRRIRE A 10 I SRl s PG PHRSIRG iths  U fcroprocessing
mdaf§lisCibSfammied ot PatoRUA %bﬁl?le@e Riesattiaab@carteial pulss alasieform; detect

i ndi cat or being selected from said systolic peak

theppeakssyswo]ic quesdunsi anst wwcord the dgalh sm@@osme@%q: ferhat least a selection of

recgg{ﬁggrgt%ggﬁgqq%swgeﬁ&ié Elés %t%tgb\% grp{égehﬁg%g{eggrgg%ﬁrg%su?e at'the diastolic
trobREfor d8sh MAKY of BRI: 18HBERToctiaN B &l pulkésr Opr ocessi ng

neans is programmed to allow setting or selection of a
threshold for said indicator. 7. A device as clained

5. pr AgeNifds (B PLR A DY A8 pdpDRRANS oo, glagm and said

iBonideEssChRe® R ploBRnRh&P bBerae §£E Al#Rdinatesp@ist to24h indicator
mg%p\]ansﬁa;g; 2007 Léystol iC peaE for said at Ieagt

fallimg @atsidena piesalected irangep shisleindipatyr Deing selegird Somstsgid systolic peak
ressure..as ..the average pr.es e recorded a i
pr%ﬁlgg.tsg}di cgasttg)lg:ﬁjtécpp Jiress -eﬁ é]ile cﬁé‘rggpcegléq%gg?q S(%& %%ﬁ)h% peak pressure.

arterial pul ses.

6. A device as claimed in claim 5 wherein said device includes user input means, and said

microprocessing means is programmed to allow setting or selection of a threshold for said

indicator.

7. A device as claimed in claim 6 wherein said microprocessing means is programmed to

calculate an average systolic pressure as the average of the pressure as recorded at said
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8. A device for non-invasive continuous nonitoring of

a user's arterial blood pressure that is capable of

bei ng used as an anbul atory beat-to-beat bl ood 30 January 2007
pressure nonitor (ABMP) including, sensing neans

adapted to continuously detect said bl ood pressure and

to generate ?nals representatlve t hereof by con

systplichpesk fex said ﬁh agfefesiien of arsial pulses andymRy ege lasto%lc pressure as
Iocat ion _adja e (S
\(eé?,%: %ress geglo%de@rht 6’35 d (li1¥setcr)]1(g@r gi'%)e@{ g&‘ s%f‘%gglsegﬁtgs!%?ecﬁgﬁ of arterial
pufgesans to determ ne act uaI arterial bl ood pressure,
wherein the mcroprocessing means is programed to
record a conplete and continuous arterial pulse

8. 1o AU rofpdik oyl Surm i B Rt Ay BP0 BVl Wessure that

M Cr Opr ocessi

is BB ofBeingt uée&aa%talpﬁﬁbﬁlaf(@? tﬁ:@tﬂf@QSHat Bibodaprdssiutd Bionitor (ABMP)
housi ng and sai d second housi ng and 8ether

indhining\eending oreanmnaglagtaddn d:onm@ﬁ& rdetest $ai@ bigodqiressprezand to generate

SeSRRaeHes L eabEeof oy Fone) 3 A ruftlel §lfiechy edeh body at a
lodafi6®hdjalM @ %ﬁbﬂ/ nREBPIeERinEUNERR For DterpredRY k4@ sig@bls generated by

non-1 nvasi ve con I nuous nonitoril ng of a user's
theasensinigahedns dodetsrmisiactiat heerial ibfoashprassuee, ofhepein rﬂge psergprocessing

me(%}s&%%g?r%%bq%??}ﬁ Efcoéteii.]tgﬁ?rﬂgle Eﬁezgﬁil &%ﬁgﬁr es egal LS Wa';/eform a first
hof GRS hdRead LRl GhnstRY Mhes0@deding %ﬁiﬂi‘% 8itdodif: said microprocessing

generate” signals represent ative there by cont act
meoahs; hamlnatebeaitrml steapr fcapectfg salik ﬁm@drdusmwdlfi said gecond housing and

| gcati on adj.acent ter cra essin
toaemeé iy S Etase Bbl S ShaY S5 WiEY Byl Ming having
érdI fag&ﬁgﬁ%sﬁhéaee aﬁ&&el witht@néal ohé ead BB HiR ﬁeely over said
croprocessing neans is programed t
pnmauesmﬁamconplete and continuous arterial pulse
waveform a first housing holding said sensing neans;
a second housi ng encl osi ng sai d m croprocessi hg neans;

9. an% %? ho i a8V E BohtrRBRERbhRGH2ACh ddef'S hrtd il Blddd pressure that
sal second housing and together therewith

is fcthilen gf Acingnaset casearc ambhilatary dear-fosheat blapdverasssre moaitar (ABMP)

st houysi ng havj a out war dl r,essure
m‘%‘ﬂf{ SSENSIHE Ay 3433%91 Oﬁghwualystiéfegg @%Hg)dapﬁesg}ugsé}nd C‘co generate
sighhls 4R ﬁ?éﬁétﬂ@ thtefe@?'b QWBlct $Afh0arP @R Al Quihtel GC&ie user's body at a
ere n sard at least one strap includes a second

locatiom pdjacam ae atteryy nhebpweessig edns fet intanpretieg émdl signals generated by

qﬂ,h?ﬁ%gljinggn%rx}ng tg élite@héfngch@P gft?rg?g eb?%cgf Er\é\/l%sltugegtsw Teip %Eepmlcroprocessmg
mé?aﬁ% fkg%ﬁ%fﬁﬁ‘ﬁﬁé@fb ﬁkoﬁn@ cEfleleCandPdhtinhbusSirtehial phIRg waveform; a first
ext endi fig Tr e

omthere to saird third strap before
hotiighoidingaald sepsing irfese; b secmnﬂ hionsiag enadermg sid mlctrgp;pcessmg means;
bei ng connected to sai

d_ hird strap 0 hen ss
and 4f diea,gt B58 R SO SO ﬁf%sh%m\sa%‘a%& Tipgpige and together
thér% fgx%ﬁgrhgbaﬂﬂ tde clﬁl?cléﬁtln?g'rﬁfwf wae%?ér sﬁhaiﬁtsi fousing having an
rap bern Connecte to sald second housing or to
outAdrdlysfaciap prasurapurface, with at least one said strap being an elastic strap passing
freely over said pressure surface; wherein said at least one strap includes a second strap
connecting between said first and second housing and a third strap connected with said
second housing and said elastic strap, said elastic strap being connected at one end to said
first housing, extending from there to said third strap before turning back upon itself to form a

loop, said loop being connected to said third strap, to then pass over said pressing surfaces of
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10. A device as clainmed in claim9 including a joining

ring, said elastic strap passing through said joining

ring at said |loop, and said third strap passing 30 January 2007

t hrough said joining ring and back upon itself to

have i nner and outer portions and to hold said joining

ring wthin a_ | oop thereof, .sajd.third stra .
Salﬁr@'ﬁhhl‘?%@}lgadj“ﬁ’sfhﬁkﬂ@erc%@tcW%ﬁi%%\ﬁgaﬂ)l?‘é‘lnﬁt Opgected to said second
hoﬁﬁ g@ﬁﬂsﬁﬁkganhﬂﬂﬁ ~and outer portions. 11. A deyice

Of° non-r1nvasi ve conti nuous nonitoring of a user's
arterial blood pressure that 1is capable of being used
as an anbul atory_ beat-to-heat bl ood pressure ponitor

10( pdMigVicq pg clrimed) in sk Adnelading aipinng Jing said elastic strap passing
contin t . i : ; g e e .
G Y B of B TPbE AR BEBNED ol iflneh spid foinin ing
andbhdk asbreXdelT todavs iirfen@sd ofitet Portishernd tdholy sald jining ring within a
| ocation adj acent an artery, mcroprocessing neans fgr i
loapritherepf, seidrigird rap dnchwdting aééﬁéblat@anwoﬂtm@% engaipe between said

. meancg t.o det.erm ne actual arterial blood pressure
e AEPHEE BRI M e r opr ocessing  neans is programmed to
record a conplete and continuous arterial pul se
waveform a first housing holding said sensing neans,
1la Aetwivg fhouei-inyasne tedinigusmpritoring oy GeEs aieril hogf Pressure that

. at ast.one strap connectin ' [ ousi .

s SnhF2EEoRAE AR SCRRSELGEP R o lpohBL Ao camvp

indh@iRk, (sBn e infebhisCadaPRd b icBhtitloudly \WRa esaid SRiod présstife and to generate
housing having an outwardly facing pressure surface,

signals frepresdnéative tberso$ hy ccostach pithaars exiginel swfgeeovlethesygers body at a

ressure surface; and a padding cuff. di W 1 D
lo g?la a@gﬂ? an aﬁarypgatgpﬂr cgsaplrg IP%@P E‘%rl %gergrg n&g%aéerfmgltgﬁlrﬂg ’generatcd by
theS @nSing SASAS tb MeterdindtactuaP laHBER b18E P hedird §vHefdMtisainicroprocessing
first "housing through said aperture, and said cuff

meaes fsgpraghemes tooregord s pemplegcandofontinpensfartesial pess wageform; a first
12. t hod for. continuous nitorin f a. ' : .

nodrg by e n neaeties Fropa PRy Hi o fla it ffkosioccssing means;

at NE&GPHE NGrap EHXBEBILE s AN dirgO Mbliditi® hhd adalid® Ist@ndPhidiiséhg and together
pressure waveform 1 ocating at east the dicrotic

thenewitth femung haebatidatst endinslet theugristvpf miweasai said st Rersing having an

o A, T L, 0L S 08 o v i
préggl]ﬁ‘b’ QPerd’éd afld Srﬁaﬁ&iﬁ% RACHsgoRsPitRikSsai BAndd is#if padding cuff including

culatihg a mean diastolic pressure as the mean

an mperatutke Gaidressuriaclvdingre eiunges piotrudmgefcers gaidi fastoquging through said
notch and the.i omedjately foll ow n di astplie trough
P A S Beacaten i ot T eE Pt safd AR Rousthl 7 9190

t he average pressure between two consecutive said

diastolic troughs, and calculating a nmean diastolic | )
12pr Assiathed fondentinmeug monijoeg efie user's artcrisgh blagdapressurpeiisluding the

TR IUCE TR NETRLTRE  —.
lea%{r Z‘jéé;l??%o%d; ‘Htoﬁ%i DR GRL ARSI GoBgHBAMiIR Ysald | doftinuous arterial pulse
waveform, and calculating at least one parameter using said waveform and said diastolic
trough and dicrotic notch locations including calculating a mean diastolic pressure as the
mean recorded pressure between a said detected dicrotic notch and the immediately following
diastolic trough and including calculating a mean arterial pressure as the average pressure
between two consecutive said diastolic troughs, and calculating a mean diastolic pressure

index as the quotient of the calculated mean diastolic pressure divided by the mean arterial
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average pressure between a diastolic trough and the
i mredi ately subsequent dicrotic notch. 14. A nethod
as clainmed in claim13 including cal culating a nmeagg January 2007
arterial pressure as the average pressure between two
consecutive diastolic troughs, and cal cul ating a nean
systolic pressure index as the quotient of the
Presaii€yl at ed nmean systolic pressure divided by the nean
arterial pressure. 27

13. A method as claimed in claim 12 including calculating a mean systolic pressure as the

average pressure between a diastolic trough and the immediately subsequent dicrotic notch.

14. A method as claimed in claim 13 including calculating a mean arterial pressure as the
average pressure between two consecutive diastolic troughs, and calculating a mean systolic
pressure index as the quotient of the calculated mean systolic pressure divided by the mean

arterial pressure.
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