MODULAR WRI ST- WORN PROCESSOR FOR PATI ENT MONI TORI NG RELATED APPLI CATI ONS
[ 0001] The present application clainms the benefit of priority to United
St at es Prwoi2ei2mad91 Appl i cati on No. 61/444,285, filed Felpcwarsgoi2®2562011,
whi ch i s hereby incorporated by reference, including the draw ngs.
BACKGROUND OF THE | NVENTI ON [0002] The foll owi ng di scussion of the
background of the invention is nerely provided to aid the reader in

under st andi ng MOPULAYEWRIST- WORN PROUESSHR FORIPA PIIICE MORETORINGNSt i tut e
prior art to fhe present 1nvention. [0003]Blood pressure 1s a vital sign

often considered to be a good pmdigab aprPic ArTONS

[0001] The present application claims the benefit of priority to United States
Provisional Application No. 61/444,285, filed February 18, 2011, which is hereby

incorporated by reference, including the drawings.

BACKGROUND OF THE INVENTION

[0002] The following discussion of the background of the invention is merely
provided to aid the reader in understanding the invention and is not admitted to describe
or constitute prior art to the present invention.

[0003] Blood pressure is a vital sign often considered to be a good indicator of a
patient’s health. In critical care environments like the ICU and OR, blood pressure can be
continuously monitored with an arterial catheter inserted in the patient’s radial or femoral
artery. Alternatively, blood pressure can be measured intermittently with a cuff using
oscillometry, or manually by a medical professional using auscultation. Many patient
monitors perform both the catheter and cuff-based measurements of blood pressure.
[0004] Blood pressure can also be monitored continuously with a technique called
pulse transit time (PTT), defined as the transit time for a pressure pulse launched by a
heartbeat in a patient’s arterial system. Typical PT'T measurements determine the time
separating a maximum point on the QRS complex (indicating the peak of ventricular
depolarization) and a foot of the PPG waveform (indicating the arriving pressure pulse).
PTT depends primarily on arterial compliance, the propagation distance of the pressure
pulse (which is closely approximated by the patient’s arm length), and blood pressure.
[0005] PTT has been shown in a number of studies to correlate to systolic (SYS),

diastolic (DIA), and mean (MAP) blood pressures. PTT can be measured with a patient



patient's health. In critical care environnents like the I1CU and OR bl ood
pressure can be continuously nonitored with an arterial catheter inserted
in the pavoent2/g2gvadi al or fenoral artery. Alternativel yCThiSoed/opseessur e
can be measured intermttently with a cuff using oscillometry, or manually
by a nedi cal professional using auscultation. Many patient nonitors perform
both the catheter and cuff-based neasurenents of bl ood pressure.

[ 0004] Bl 000 §ti@$ &l BclGaR sdhadfe RBINEND O AAnC BIIh hNHMOMRIYrdiMatabh @dc;—;c hni que
called pulse transit tine (PTT), defined as the transit tine for a pressure

pul se | aunchad,by. dulEaL PPEAcaduRerRenlMUIGH clSctRIbELpidhySYRLE®a pliiicgal PTT
measurements determne the time separating a maxi mum point on the QRS

conpl ex (i n@LGa hiGndi & tﬂﬁéﬁep%flde\ﬁﬁﬁééicSMbé}{enP&Qﬂh@ﬁ&e%l%ia%ﬁ&rg_?_ﬁ!ﬁe a foot of
the PPG waveform (indicating the arriving pressure pul Se). depends
primarily o 119&&195%12%&9 ! alﬂ&‘?gtsg:g I;:&t i ?e%'afi’ﬂnt?‘atlﬁél%ﬁ‘a?&?&bfnotfhe pressure

pul se (which Is closely approxi patient’'s armlength), and
bl ood . T, i . '

correr ot Wb IRRR LY SRR S EHIRE AL bl
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rm e bo an ele ocardi ogram *Sp02.

During a PTT .neasurenent |.ti ple el ectrodes typicall ttach to a
pat 1 ot s cHAS RRgrELFGmoRE Y RS uh ey R b B b er 1 zed
by a sharp ike.called the "QRS conplex'.. The S, conpl ex. i ndi cates an
Chi i el Qoo BRP PG APRT LT S Vi HEN TR R DR GoN RPBr a1y
mar ks the begi.nning of the heartbeat and a pressure pul se that follows.
| nt er nat i on‘&gmi@éfeé‘ﬂ’fes&ﬁﬁﬁ“?sd) IS Mg at?éﬂ%%‘%@%’@?@ﬁ%@%‘fe R}&H?'Q?PGP%enher eby
incorporated by reference in its entirety, describes a body-worn nonitor
t hat contidﬂ3b§¥¥iﬁ%&?ﬂﬁ@%mﬁmﬂﬂdﬁﬁFPﬁ9c » O§HQIRetEs (RO ICRHAPTHES ent . The
body-worn nonitor features a series of sensors that attach to the patient
to measur e HiRneind éppidarssrnppeerinbin (1P Feef@imsnet SHSHYSR BIGRRIPSHOL ACC) |
oscillometric SCSC), respiratory rate (RR), and inpedance pneunography (IP)
wavef or ms. @PhP cetges MPEssp HseesasorpepLdetenieitstieny VWrloédsses t hese
wavefornms to determine the patient's vital signs, degree of notion, posture
and acti vi tdegreewemoti®e Rewyrs anhativivelgselr Senshisdlat glegiad Geseyignals bipjcaend
digitized information to a wist-worn transceiver through a serial
i nterface, w©ndg@iggizechpérapiongoanvret-womt trapkdeadr Giravgh aetriedmier{aGARY bysy ot ocol
The CAN bus is typically used in the autonotive industry, which all ows
di fferent edpectingni & caystlehaes ptedrkdCANY ptojocah dlhe S bisyis typivallinisedt e wi t h
each other wwth a small nunber of dropped packets, even in the presence of
el ectri cal | iy thieoiugymaging indosurye whsh alléwsdifferepaideironit systeynsadvifertiageonts f or
anbul atory patients that nay generate signals with | arge anounts of
not i on- i nduobdtinoomewunic 6 O6h kichi sher ovithe satdansbaod dtobpdd fablestd, Bweand i on i s
not limted inits application to the

the presence of electrically noisy environments. This is particularly advantageous for

ambulatory patients that may generate signals with large amounts of motion-induced
noise.

[0006] It is to be understood that the invention is not limited in its application to the
details of construction and to the arrangements of the components set forth in the
following description or illustrated in the drawings. The invention is capable of
embodiments in addition to those described and of being practiced and carried out in

various ways. Also, it is to be understood that the phraseology and terminology



details of construction and to the arrangenments of the conponents set forth
in the follow ng description or illustrated in the drawi ngs. The invention
i s capablwoabi2asydi ments in addition to those descri besCans$abR/obsisg
practiced and carried out in various ways. Also, it is to be understood
that the phraseol ogy and term nol ogy enployed herein, as well as the
abstract, are for the purpose of description and should not be regarded as
limting. [Q89djedhe®HS R wdihRSEe SKirdd, 8 foP ik B@]é)@ktof%slchp@(ﬂpin@%h@ﬂ@n@that t he
conception upon which this disclosure is based nmay readily be utilized as a
basi s for the.dealqaniingiff other structures, nmethods and systems for
carrying out the several purposes of the present invention. It is

i nportant, phenef or easthat mbhexhlediMBe Be Wit et @S thOGnbiBe usHeh

equi val ent constructions i1 nsofar as they do not depart fromthe spirit and

scope of t h@hipﬁ &%Qj?&ld-sﬁ'ﬁé?@Eaﬁs%ﬂaﬁlg%éu?gzegqg SE%\(EM e esi%&%?@f]dtﬁer! S an

obj ect of the present Invention to y-wor n dat ocessi ng

tom f e nlol e . (i H |
system for get gl Iﬂétﬂ&fsq}?&‘?{s%fs&%cgﬁ}’@%%t% &%rﬁig[{u QELde9%. lsche wear er

The system conpri'ses a hou ntains t ocessor nodule, and a

separ at e pl i%\sfet iti(d\n.cifle 3 iimngortve\l'hé %re'f&?,‘?til\{?l‘lse Ctlarill% Ee? Hzﬁirﬁgfl s-ll-rrllc?ucﬁrli O&ugr Sor rmdu! eis
sealed in a w&ter-proo pPas 1 ashion Wt hi n=the housin ) i ch provides

openings to _access el ectrical .interconnects erably. .connected to the

o oceagor  nBBLRET LAY banrat ol AR ARG ERabe PREESA bt of o

pl astic base (or. "c!adle"). Upon mating of the housing and the base,
interface JdAVICEiBERUGY "ports,” are formed for receiving the termnal ends

of data cables leading to and/or fromone or nore sensors which coll ect
data related to the physiol qgi i Rt erest. The ports may

al so provide connection to qah&ﬁb“£§ peiily TC{Nevices such as bl ood
pressure cu W rel ess. co ni cati.on hardware tc. Insertion of a
Permnal en@MHe o Gl hisgoT Tt ah Penbet Gk S it b2sdhe bet ween
the port's correspondin | ectrical jnterconnects and the cable, thereby
perm tti ng WHERLIPT AU OHDE BRysIoekabROPRLS i JEcuenT TRAWEm and t he
correspondi hg sensar Ehenal devi ce. | ertain enbofinents, t he

ar perj n
comuni cat | SRPIBSAASLHNG WBlC‘b oSy Pmﬁ@ﬁ%rd?%‘{“%aﬁﬂl LDAHE PlgHERENS

connected through the ports are configured as a Eeer-to-peer net wor k such
which receives the housing. The processof module is sealed in a water-proof plastic

fashion within the housing, which provides openings to access electrical interconnects
operably connected to the processor module. During operation, the housing snaps into a
separate plastic base (or “cradle”). Upon mating of the housing and the base, interface
cavities, or “ports,” are formed for receiving the terminal ends of data cables leading to
and/or from one or more sensors which collect data related to the physiological properties
of interest. The ports may also provide connection to one or more peripheral devices such
as blood pressure cuffs, wireless communication hardware, efc. Insertion of a terminal
end into such a port establishes electrical communication between the port’s
corresponding electrical interconnects and the cable, thereby permitting electrical
communication between the processor module and the corresponding sensor or peripheral
device. In certain embodiments, the communications between the processor, sensors, and

any peripherals connected through the ports are configured as a peer-to-peer network such



t hat each device on the network is an equally privileged, equipotent
partici pant node which can sinmultaneously function as both "clients" and
"server s"woaotda289 her nodes on the network. [0009] The @egiusroidasisns bed
herein facilitates activities such as cleaning and disinfection of the
processor nodul e, as housing contains no openings for fluids comon in the
hospital, such as water and blood, to flow inside. During a cleaning

process t henmiQus] MQiciBY itk RendglAg hpadiide@Wytibsesipaficpamtdat hen
cl eaned. In addition, wear conmponents, such as the tabs described above,

can be provigiedconihhentsd9ienctibe ik ddaatclitne Bl QY (Ofhe WRRF n&REBPNENt S are
| ocated on an i nexpensive di sposable unit while the relatively nore

expensi ve eheqld8Rl ¢ conponents provide for nultiple uses. Finally, the
peer-to-peer architecture permts each node to conmunicate with, and so

synchroni z e[f09(§9] NECARSRLYn d%&‘cﬁlﬁbd%@%ix?i’a&ﬁ{ate@ Qggﬁieé‘é@:%l' aglaiegniﬁ ald1® system

[0010]In a first aspect, the invention provides a body-worh physi ol ogi cal

data pr Oces(ﬁ%%glgﬁt%ﬁ%tfﬁ{@pr&%%f in%jélﬁ&as Aol Scioﬁ'tgin§ H&P;gernM E'ﬁafr%ﬁﬁtc&ﬁ i

ata | oft :
circultry, t ousi ng providing a waterprootr enclosure tor the gﬁ ectronic

circuitry, the el ropic clircuitr opprisinNg. one or nor [Qcessors
configured 1%211 erhé)(s:éfaéiesu%aat%gv alTterr gllri:(]i Elg%dd?%tg%(v)%nt%lda‘g?%nnlgoa,c(?egﬁ%ggfoc%ﬁ?% peri pher al

devi ces exterggl %osgh? @9£ikﬁgnx%9 %deﬁﬁd %%%brg%ehx%>.5ron19ne or nore
peri pheral GEVIEBEY SR BretClcaAiran g cdis 4 My S HESs VRSP Y at | east

one physi ol ogical pro erh% f the rer, di spl 0 erq$l nnected to
the pr ocessOTTPBCTHT S5y Mh4ths st VB o ot e pisbndhis Sl el BF ror e of
the peri phergle?jlorit?/eo\f I\)V%e?r(c%?rfpor?e[}ltsaéré) lroge&ee osneacrll iL&%QIStIVQedES%ggable unit while the

relatively more expensive electronic components provide for multiple uses. Finally, the

peer-to-peer architecture permits each node to communicate with, and so synchronize as

necessary, with the other nodes available on the system.

[0010] In a first aspect, the invention provides a body-worn physiological data

processing system, comprising:

a housing supporting electronic circuitry, the housing providing a waterproof enclosure
for the electronic circuitry, the electronic circuitry comprising: one or more processors
configured to receive data from, and export data to, one or more peripheral devices
external to the housing, and to use data received from one or more peripheral devices
provide signals in deriving a measurement of at least one physiological property of the

wearer,

a display operably connected to the processor to display data received by the
processor from one or more of the peripheral device(s), or a processed form

thereof,

a power supply operably connected to the processor and display, and



a power supply operably connected to the processor and di splay, and one or
nore el ectrical contacts proxinate to one or nore openings in the housing
and oper avbyporanesdet ed to the processor to provi de one ®CTMaSR@2036ACt I ONS
t hrough which the processor receives data from and exports data to, the
one or nore peripheral devices; and (b)a base, or "cradle," configured to
rel easably receive the housing, wherein when the housing is inserted into

the base, one OrondBF BodeRle@irfcACBnG@AY plokBSar@h@&nt 6F BE cpaliNBen meMeudase and
t he housi ng. wherein each interface cavity is adapted to establish an

oper abl e connect;h@BpdalYERR QL0 Ae Prii@sReld RHGIEIne8 HotElohhecabsh t he
processor through a data cable connected to the peripheral device by

insertion of a Gy 1Ch @B phddEssOat@iwaBAE ol thd dXBortUabl thaGEokAN LY such
that electrical contacts on the connector intérconnect wth a corresponding

el ectrical contqf egﬁqughﬂgﬁglq&i [0011] The base and housing can be nated
with a positive latch,” or nay be mated by

(b) a base, or “cradle,” configured to releasably receive the housing, wherein when
the housing is inserted into the base, one or more interface cavities are formed between

the base and the housing.

wherein each interface cavity is adapted to establish an operable connection between one
of the peripheral device(s) and the processor through a data cable connected to the
peripheral device by insertion of a connector on the data cable into the interface cavity
such that electrical contacts on the connector interconnect with a corresponding electrical

contact on the housing,

[0011] The base and housing can be mated with a positive latch, or may be mated by
a simple friction fit, or by a combination of these. In the case of a friction fit, the friction
fit is preferably strong enough to prevent separation of the base and housing under the
force of gravity. In certain embodiments, at least one interface cavity formed by mating of
the housing and the base comprises a latch mechanism which acts to prevent separation of
the base from the housing when a connector is inserted fully into the cavity. In preferred
embodiments, this latch mechanism comprises at least one first recess in a wall of the
interface cavity provided by the base, and at least one second recess in a wall of the
interface cavity provided by the housing. The first and second recesses are configured to
receive a portion of the connector when it is inserted which acts similarly to a latch bolt
on a conventional lock to physically restrain separation of the base and housing until the

connector is removed.



a sinple friction fit, or by a conbination of these. In the case of a
friction fit, the friction fit is preferably strong enough to prevent
separ at i omoab1¥hesdbase and housi ng under the force of graviusgo12iopses®ert ai n
enbodi nents, at |east one interface cavity fornmed by mati ng of the housing
and the base conprises a |atch nmechani smwhich acts to prevent separation
of the base fromthe housing when a connector is inserted fully into the

cavity. In poefier rederaReslbsmmntss, tidbase ddtFReBENBALR ML AMRIIFAS siddp | east
one first recess in a wall of the interface cavity provided by the base,

and at | easfr RREsHECAL hEEAS Probfsilg WRldm @fthd B&irdMinthdsBe/b&AMEAY, Provi ded
by the housing. Theé first and secon% recesses are configured to receive a

portion of 5ﬂé§in§&ﬂ£§¢l§é;ﬁ5viﬂ@ﬁﬂ tﬂetbaisegth.fdﬁ%@%ﬁg S ia%a?@&n%héh&ﬁdtﬁér' y to a
| atch bolt on a conventional lock to physically restrain separation of the

base and hoysingy Rt e kileme ORDSGLREe Bohding TRYG: dhesives, ultrasoni
2012/ 112801 L O&3CT 3 BHLE I SPE5 g Ne Boding TRKTits suctds adhesives, wlirasonic,

conpri ses a,[ge E&.Sﬁ?:' s%‘ra;% gﬁf ﬁgh%lésg SR lﬂ%gk-tﬁ{l]cféggp é%[%l’(lgbé &Y §hfihMadedid ! N9 the

data processing system arer. iments, operings may be

provi ded in_the base through i suc Str an read. Ot her
Pl Cor ot v bR BRR e IASHAL R R, BB AP S b SR PBORT

adhesi ves, &ﬁ&raggnic wel ds, etc. The strap may conprise mated
hook- and- | 0op"patches or sinilar fastening el ements such as tapes, snaps,

buckl es, etc., to secure the systemto the wearer's body during use.

[ 0013] Pr ef eibald]y, Prhferdbhs eheibssededésipnedasasdigposibdpasgbhat edivhoceives athi ch
receives an el ectroni cs housing preferably designed for multiple uses. As
used her ei nglediogict BruRing @res@atgabéseynedMdr mul@gatisds. tAs dstibhdpds,ehd efoers to t he
characteristic that the base may be di sengaged from housing in the course

of normal usiespbyablehevitis@ardb tdtassipsbemusubaratbadictine telacimoecs my be
easily separated from and need not be discarded with, the base. This can

serve to plasfgide fdeiotsng RNROARNDf Bbrnfal@e Dy hcaeIHhe SHEHSREH RAte t 0 wear
and cleanability issues on a disposable unit, while retaining the nore

expensi ve eh@ekERMIE nfaQ B ORANkSHafieddbn ARd hobdabernNaRhRleaRsh [BUSAb!I € unit.
[0014] As noted above, the housing provides a waterproof enclosure for the
el ectroni C This can serve to place the device components of the system most susceptible to wear and

cleanability issues on a disposable unit, while retaining the more expensive electronic

components on an easily cleanable and reusable unit.

[0014] As noted above, the housing provides a waterproof enclosure for the electronic
circuitry contained within the housing. The IP Code system defined in international
standard IEC 60529 classifies the degrees of protection provided against the intrusion of
solid objects (including body parts like hands and fingers), dust, accidental contact, and
water in electrical enclosures. Preferably, the housing meets IEC 60529-2004 1PX7
standards, which provides that ingress of water in harmful quantity shall not be possible
when the enclosure is immersed in water under up to 1 m of submersion for up to 30

minutes.

[0015] The connector may be held in the port by a friction fit, or may utilize a locking

mechanism such as that of a standard RJ-45 modular connector which comprises a



circuitry contained wwthin the housing. The I P Code system defined in

i nternational standard | EC 60529 cl assifies the degrees of protection
provi ded wQabrgti2gdme i ntrusi on of solid objects (includpag/useayp/opwngs |ike
hands and fingers), dust, accidental contact, and water in electrical

encl osures. Preferably, the housing neets | EC 60529-2004 | PX7 standards,
whi ch provides that ingress of water in harnful quantity shall not be

possi bl e wh@gidd a8 oSS -BltslifiolaFRES@hE Roud@b Senttiesr teohReclor® Of
subnersion for up to 30 m nutes. [0015] The connector may be held in the

port by a fri&hbiRRed 15}1 simPly pUBMg Bh kel cBBnediok REK kNG cRRABRAI 3 'B}r auedagsgt hat of
a standard RJ-45 nodul ar connector which conprises a resilient % whi ch

snap-fits igt i%s&eﬁt%’@ﬁém% b A& ;QRH%! ﬁﬂl1ngRﬁfE}¥f@}re@$mEdﬁlﬁn&1@§”'998& Ofn 1S
acconpl i shed by sinply pulling on the connector with sufficient force, or

by di Sengagéngg; d&é‘?taﬁ%&éh‘e‘iﬂﬁn& £ rﬁlg‘?&béﬁﬁ wifiGfteke \/\f} 91% i@ tBE'olfé ng. In

preferred iments, a port onprise a tab I'ts a spring

f d back
Wﬁ;ﬁet ﬁg t\é@fﬁnﬁﬁ%{l lu%gé &lﬁfg Peﬁy'“l!h%lgg{e'ttée}ﬁl r?aﬁ et i ﬁﬁfnlﬁk%hec%gr c@logig $Rf 1 ngs bac

rece|V|n and h t he cabl e
inits prope n d ni.Gat 0016]In certain
enbodlngntglkPﬁ%hg &ﬁél $§F§gmfuogE”ﬁ?%ﬁm&ﬁpn%gngnﬁggghrénent]of at
| east one phy5|olog|cal property of the wearer selected fromthe group
consi sti ng [0f1earin ceadie embdddments, ¢lad practiov istopnipdurédie daara medsempentat ur e,
Sp02, bl ood pressure, cardiac stroke vol une, cardi ac output, notion,
activity, pdstleaseongppiysielogahipropemg of éspicast baertadetom thPgraup kensatinglel/i ces
such as sensors to be connected to the systemare sel ected appropriately
for the physhnlkoagictalricpraopeattdifds: ehrt,whpirasie, Spiheblpat pphercatardlayvi ces whi ch
may be pluaggbly connected to the physiol ogi cal data processing system may
be sel ect edstiokomline cgidoidPuPanNsiosibn, Agdly, goshed puMorate, aft legadatir ake adapt ed
to measur e at | east one optical signal detected after interaction with the
wear er' s tiEsigBeraldfeyid€CRbIE B0 to ba cdiabRed DA §se@nid gwced to inflate a
bl ood pressure cuff, an ECG sensor, an |CG sensor, and a tenperature

sensor. As dﬂ)@i@ﬂateS@6ﬂh@ﬁﬁ}lsﬁlﬁ%ﬁcﬂ p@ﬁéﬂl&;@)f lirfter8dd afHe@RripiRr 86-:3&s indhithan

operabl e connection w th the processor through a data cable connected to

the peri pheqa) bedQVie8ly RYndeBS €I hOPhyRfol i@ PMEEHALsi RN sRE HAL R LRPLE 1 Nnto
the interface cavity. This data cable can carry 110 signals to and fromthe

peripheral, sa@pn qle%ﬂ'ﬁfc pRLAG e B 8 BoRE @&h@ﬁ&aﬁ’%& adaBte@REMOsu I RaPBRd Pheral s
froma power supply contalned wi thin the housing. By powering a perlpheral

fromthe boéabf iciiQ m%ﬁalhﬁl'& g@?ﬁteréﬁ@ra&ﬁ{n HletB@lveH@rys &@umgcclellelg)me E’aﬂu

expensi ve, re rea ISpOS&b I'S not necessary that e

peripheral dag%lﬁf%ogﬂg\@r%% mﬁa&é an&@HBJe?su?e Juh{ 5 EPELRBE LA TR Qa”t ro' | ed

and powere

temperature sensor. As noted, each peripheral device is adapted to establish an operable
connection with the processor through a data cable connected to the peripheral device by
insertion of a connector on the data cable into the interface cavity. This data cable can
carry 1/0O signals to and from the peripheral, and preferably also provides power to one or
more peripherals from a power supply contained within the housing. By powering a
peripheral from the body worn housing, the peripheral may be made lighter, less
expensive, and more readily disposable. It is not necessary that each peripheral be so

powered; for example a first peripheral may be controlled and powered by the



physi ol ogi cal data processing system while a second peripheral nmay be
controll ed by the physiol ogi cal data processing system but powered by its
own on- bospadotzatiesdny. [ 0017] As not ed above, the comruni eaTiusesi2lbeioween t he
processor, sensors, and any ot her peripherals connected through the ports
are configured as a peer-to-peer network such that each device on the
network is an equally privil eged, equipotent participant node which can

si mul taneoL@Jyyiofo?mﬁda&rbr@e%s&a%t@séﬁ! WEBIM Ssec@HADeriSIREM @la§ be bondoiEd B MEer nodes
on the network. I'n preferred enbodi nents, the nodes communicate through a
serial int &6RgicAN dalYRoce Ay r&QIBNiL Q@R 1RaRB NG, WOr K ( CAN)

pr ot ocol . %%% CAﬁ bus,qﬁhigﬁﬁ$§ typi@%ﬁ%?ﬁﬂgédQ#% t he auton%tive i ndustry,
allows different electronic systens to effectively and robustly comruni cate
wi th each o0REH wi fhnadedibare. tenoparunigriiens Gppwan ha PrRSessor eapedrs iafd fhe
presence of electrically noisy environnents. This is particular

advant ageoudhdr@erighersld C@pwdpéppﬁwbg Pertsepre mﬁg@fé%é?me@r-&-@%m%ww{t h |arge
anounts of notion-induced noise. [0018]1In certain enbodi nents, the

physi ol ogi cakh that &clp doieesithenesyerk emncgnglyi ivdegedt qoaipsieal pagfcifapt nager el essly
communi cating with a data acquisition systemexternal to the body-worn
physi ol ogi cehicldeinaiprlboesslydgnesys temth Taienthiend "smyoditertkoger ndves pecessary
comuni cati ons hardware may be provided within the housing, or may be

ext ernal , ethgngtwprkoln mefdrradsenabdtichomgy, &t npdischmpiuoigga firyughnsseridl sntgnfiice, one  of
the interface cavities forned by the housing and the base, or may be

provi ded pasrtbuglopyrating dn axconhrellddausi negvaak 0 A8y iro@bdly Tex CANTads] whiclisovi si on
of the communi cations hardware as an external pluggabl e conponent can

provi de addiypicdhalsed inebd ditdmdtve imluaonbhilgur dfférom efeotrodihiesend twser. [ 0019] The
systemmay utilize one or nore electronic connectors adapted to insert into
an i nt er f acafec@alyt yhdatishswhtahmadéat@®ith KRY Sthet @ithinb@gknuited st dbpgedn t he
processi ng system which are not otherw se available to the user. Exanples
of such keypaoRild)eednah theiphGbitdes ¢RRHEIGIORGeH@fRmeNR This BHaRIcalaART t ai N
speci al nodes including, but not limted to a sleep node (disabling the
system forai@xanRbs MrihMGatSiipRiindGhat ndhyRBMHBCLHISHINNER HRAAIKELT NG a
manuf acturer to interact with the systemfor calibration, servicing, etc.),
a deno nodeyfmelifiiddd Rgsd he unit to display a pre-programed
denonstration), and a bionedical node (permtting a hospital or other care

site access to settings generally not available to a patient).
[0018] In certain embodiments, the physiological data processing system comprises a

transceiver for wirelessly communicating with a data acquisition system external to the
body-worn physiological data processing system. In these embodiments, the necessary
communications hardware may be provided within the housing, or may be external, e.g.,
provided as a “dongle” which pluggably inserts into one of the interface cavities formed
by the housing and the base, or may be provided partially within the housing and partially
externally. Provision of the communications hardware as an external pluggable

component can provide additional flexibility in configuration for the end user.

[0019] The system may utilize one or more electronic connectors adapted to insert
into an interface cavity and which act as “keys” to unlock menus within the processing
system which are not otherwise available to the user. Examples of such key connectors

include “mode connectors” which enable certain special modes including, but not limited



[ 0020] Advant ageousl y, the systemnmay al so utilize one or nore

non-el ectroni ¢ "dunmy" connectors adapted to insert into an interface
cavity whwolroi211es9t i n operabl e use. These pl ugs can seP¢@/useoipoeicest the
structures within an interface cavity and, in the case of a system
utilizing connectors to provide a | atch between the base and the housi ng,
can serve as a latch when no electrically active connector is being

enpl oyed byiotaRRepEBle (didNZL] e fuiBElor @ﬁax@@@hﬁﬂ@@ﬁi&)pﬁlgﬁa WiaBSradB¥r be
incorporated into the electronics contained within the housing. By way of

non-1im tingogX uﬁnghﬁﬁnghéQ%ﬁ%iﬂEMmﬂMﬁMhQ%m%nﬁﬁyéhmﬁﬁbﬁ%&wkﬂ{,rface for
data entry to the processor; a mcrophone and speaker configured for

t wo- way VOHQ@L%%&HHﬁkﬁ@hkﬂﬂnﬁﬁﬂh@ﬁﬂﬁbgﬁbﬂ9qbnﬁmﬁgh&ﬁmgﬁéhmkﬂEﬁh&%hdprQt000'
(VA P) conmuni cation protocol may be provided; etc. [0022] M s-connecti on of

medi cal devj ﬁgﬁecﬁ%al HRAL GRkmVHK oS A6 dier b sﬂt’e’sag:c&fs t&é%glﬂggg%gxt%ﬂ%&@r S

across different device types is 1 ncreasingly understoo a source

of patient JnhHhy.and.;damage to equi pment. Thus, in certain enbodinents,
t he interfagg caJPtg)%oﬁgﬁises a "key" structure, and the correspondi ng

connector is adapted to match the key structure to reduce the risk of
insertion df0AH i nédparidukly, bosreot oy s gilan onntrendragen-elestionic.  For
exanpl e, the base nmay conprise a raised elenent in the wall of the
i nterface cavwinny”whirehorssidamtdthembet yntaar meesse ¢amity wbich pyroo prapatableconnect or .
| nconpati bl e connectors | acking the appropriate recess and interface
di mensi on wotl Thebeplpdsyean sald tp pprtey értsedetieowithinae irttéréaee cabity andl@stei ption i s
by way of exanple only and is non-limting on the types of |ock-and-key
struct ures ki @t syEymnelivisechnnWidr GilRH1id2 8 AlRGEWIS2 ht: DAL2h6 4R HoOH2B] | n
rel ated aspects, the present invention provides a base configured to

can serve as a latch when no electrically active connector is being employed by the user.

[0021] A number of additional features may be incorporated into the electronics
contained within the housing. By way of non-limiting example, the display may provide a
touch-screen interface for data entry to the processor; a microphone and speaker
configured for two-way voice communication may be provided; a voice over Internet

protocol (VOIP) communication protocol may be provided; etc.

[0022] Mis-connection of medical devices by medical workers due to the use of
common connectors across different device types is increasingly understood as both a
source of patient injury and damage to equipment. Thus, in certain embodiments, the
interface cavity comprises a “key” structure, and the corresponding connector is adapted
to match the key structure to reduce the risk of insertion of an incompatible connector
into an interface cavity. For example, the base may comprise a raised element in the wall
of the interface cavity which is matched by a recess in the appropriate connector.
Incompatible connectors lacking the appropriate recess and interface dimension would be
physically prevented from insertion. This description is by way of example only and is

non-limiting on the types of lock-and-key structures which may be used.



rel easably receive a housing supporting a processor, wherein when the
housing is inserted into the base, one or nore interface cavities are
formed bewoeere/tibg®1base and t he housi ng, each interfacePcaniskg12o036ps i Si ng
one or nore electrical contacts on the housing operably connected to the
processor, and each interface cavity adapted to receive an el ectrical
connector which nmakes sliding contact with the electrical contacts within

the interfapgyavi titelhRd 8peablhsSheRR: BRGNP VRINNELE tatlighRl Ween a
peripheral device and the processor, the base conprising: a latch mechani sm

at a first gpeka.efy tdgcRasssind fpbBhENpIBGHRN ARG WHPH (1S hD&kidlis IRagly one
recess in a portlon of the base which forns part of a first iInterface

cavity, saidfihd Bdse [REEPRER ROk Qi G a}é)foﬁﬁ&ﬁde\/\i@eeﬁ RYatd 4 1f hotu's'iﬁg,
el ectrical connector when inserted; a tab on a portion of the base which

forms part e%?] aEé a3ty béﬁ&{sﬂ%%gl% gf% \A;Ig)’ ?}ec{‘rﬁgl JoﬂthtQ%HgJ %gﬁ%n%ﬁ% ert into

a recess on t ectr|ca conne I nserted an tion the

connect or #&rnf?ec?edrtgﬁl% ?oc%‘soﬁg}?c%atch BerRLe %ﬁ%ﬁ%H@a ?édQﬁreY}%kfggh %ﬁc{tﬂ%ﬂ part of the

first intertace cavit at a secon ase

configured { O%nec?s %Jhl(:h zgk%s ﬁl ?%{c‘t‘?gﬁ%@t g}tﬂgelgﬁﬁgall Qc%tac?s wnl Fl% lill%st%ﬁa%fevme n mated

t her et o; mhereln |nser on 0 e eIe ri cal” connec tor i rst
i nterface cavnt nector osi témﬁF he recess on the

ayl e%to bl s?l an.ope ebl ¢ Ct1o t xg T evic and 0CESSOT,
housi ng prev§ﬁ¥ é PlBﬁ of ?ﬁ% b3 “FF AP u5|ﬁ ProcrHe”
connect or B éennved 0024] Still other enbodi nents are found in the
fol | owi ng dBf 8% SY BENE i ption of the invention, and in the claims.
a latch mechanism at a first end of the base, the latch mechanism comprising at
least one recess in a portion of the base which forms part of a first interface cavity,

said first recesses configured to receive a portion of the electrical connector when

inserted;

a tab on a portion of the base which forms part of the first interface cavity, the tab
configured to insert into a recess on the electrical connector when inserted and
thereby position the connector into a recess on a portion of the housing which

forms part of the first interface cavity;

a tab at a second end of the base which is configured to insert into a corresponding

opening in the housing when mated thereto;

wherein insertion of the electrical connector into the first interface cavity so that
the connector is positioned into the recess on the housing prevents separation of

the base from the housing until the connector is removed.

[0024] Still other embodiments are found in the following detailed description of the

invention, and in the claims.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0025]Fig. 1 shows a three-di nensional
mechani cal draw ng of an exenpl ary processor nodul e housi ng and base nodul e
of the prweent2/iigssenti on, depicting a node of mating thecprseeazsesc4srodul e
housing to the base nodule. [0026] Fig. 2 shows an alternative view of a

t hr ee- di nensi onal nechani cal draw ng of an exenpl ary processor nodul e
housi ng and base nodul e of the present invention. [0027]Fig. 3 shows a

detail ed view of a base mppiutopséRIGORr@SeNE: pEN®MGON. [ 0028] Fig. 4 shows
a series of sectional views of the base nodule shown in Fig. 3. [0029]Fig.

5 shows a tlpnes- di Mensienah iBChHaRhGaal Ftawha BeRhebi HG«thgatop and

processor module housing and base module of the present invention, depicting a mode of
mating the processor module housing to the base module.

[0026] Fig. 2 shows an alternative view of a three-dimensional mechanical drawing of
an exemplary processor module housing and base module of the present invention.
[0027] Fig. 3 shows a detailed view of a base module of the present invention.

[0028] Fig. 4 shows a series of sectional views of the base module shown in Fig. 3.
[0029] Fig. 5 shows a three-dimensional mechanical drawing depicting the top and
bottom halves of an exemplary connector shell for use in the present invention.

[0030] Fig. 5 shows a three-dimensional mechanical drawing of a completed
connector for use in the present invention.

[0031] Fig. 7 shows a three-dimensional mechanical drawing depicting the bottom
half of an exemplary processor module housing of the present invention.

[0032] Fig. 8 shows a three-dimensional mechanical drawing depicting one view of a
completed processor module housing of the present invention.

[0033] Fig.9 shows a pair of three-dimensional mechanical drawings depicting the
mode of insertion of a connector as shown in Fig. 5 into the mated processor module

housing and base module as shown in Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0034] Figs. 1 and 2 depict a top and bottom view of a base 100, and housing 101
which releasably attaches thereto, for use in the body-worn data processing system of the
present invention. The housing provides a water-proof plastic casing housing a processor
(the “system processor’”) and associated electronics (collectively the housing and the

associated electronics being referred to herein as a “processing module™), and features

11



bott om hal ves of an exenplary connector shell for use in the present

I nvention. [0030]Fig. 5 shows a three-di nensional nechanical drawing of a
conpl et edwoanreeiaesyn for use in the present invention. [@03AJSEe1G025648hows a
t hr ee- di nensi onal nechani cal draw ng depicting the bottom half of an
exenpl ary processor nodul e housing of the present invention. [0032]Fig. 8
shows a three-di nensi onal nechani cal drawi ng depicting one view of a

conpl et ed pHREASSH theBslekfichBU PR kR RIBRENhelcOMROL QR indrROS83] Fi 9. 9

shows a pair of three-dinensional nechanical draw ngs depicting the
connectors at the terminal ends of cables leading to the system’s various sensors and other
peripherals. In addition to being waterproof, this design facilitates activities such as
cleaning and disinfection, as the housing contains no openings for fluids common in the
hospital, such as water and blood, to flow inside.
[0035] The base is preferably designed as a disposable component which receives an
electronics housing preferably designed for multiple uses. As used herein, the term
“disposable” with regard to the base refers to the characteristic that the base may be
disengaged from the housing in the course of normal use by the user of the body-worn
data processing system such that the housing may be easily separated from, and need not
be discarded with, the base. This can serve to place the system components most
susceptible to wear and cleanability issues on a disposable unit, while retaining the more
expensive electronic components in an easily cleanable and reusable unit.
[0036] During use, the housing reversibly snaps into the plastic base. Upon mating of
the housing and the base, interface cavities, or “ports,” are formed for receiving the
terminal connectors of data cables leading to and/or from one or more peripheral devices
such as sensors which collect data related to the physiological properties of interest.
Insertion of a terminal connectors into such a port establishes electrical communication
between the port’s corresponding electrical interconnects and the cable, thereby
permitting electrical communication between the system processor and the corresponding
sensor or peripheral device. When mated, the housing and base are releasably attached;
likewise, when a connector is inserted into a port, the connector and the port are
releasably attached. As used herein, the terms “releasably attached” and “releasably
receive” refers to two separate modules which may be engaged with and disengaged from

one another in the course of normal use.
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node of insertion of a connector as shown in Fig. 5 into the mated
processor nodul e housi ng and base nodule as shown in Fig. 1. DETAILED
DESCRI PTIvON 20/1TB4#911 NVENTI ON [ 0034] Figs. 1 and 2 depi cCa/usop2azsidot t om
view of a base 100, and housing 101 which rel easably attaches thereto, for
use in the body-worn data processing systemof the present invention. The
housi ng provi des a water-proof plastic casing housing a processor (the

"system propes$aor " PigdRtnd g A6 08lif floFQRLISOp&M s 802 b MLInM ct he housi ng
and the associ ated el ectronics being referred to herein as a "processing

nmodul ei‘), %@iti%ﬁ@idﬂ%%%st@ﬂ%}itﬂeg&s@,r&n& Q@argb?@lﬁé&ﬂgdﬁ)ﬁphﬁﬁo&ﬁ‘ayz'i %OMQSS to
electrical interconnects that interface to connectors at the term nal ends

of cables |gagli g LR &Hﬁg&é’cﬁ&%@eﬁve‘é@ﬁ&ﬁ%ﬂ?@&é&ﬁ&edﬁ%i%f&&ﬁne&%& pherals. In
addition to being waterproof, this design tTacilitates activities such as

cl eani ng an\ghlgﬂhﬁle 'agzs%ﬁ édqﬂ moﬁ@déteﬁﬁbew SIihQ gas%%%v?deg t§ 83[??&? R&ft 'aﬁ@%%g \Q{HSf | ui ds

common in the hospital, such as water and bl ood, oW I nsi 0035] The

base is pr eﬁoﬁéa%ﬁ!ir%er?a%& é?%ﬁt& rgteg!e§99(§‘ﬂ)?%t§r, %F‘??%?‘%‘%@’Q&%&E%@ Ves an

el ectroni cs housing pre esi gne S. used herein,

the term"dis able" with regard to the base refers he .characteristic
that the bghsoélglrgwg’ywqﬁgm |e§1et?1bh§§)gscf” s 81%%[ Ehtgp Wé‘ﬂs?fhhcgl llgcr%uqelgugle%:tggarlse of normal
use by the user of 0 rn dat cessin such tha

nousi g ey be e reBe il Bt P BT RS R VB R bt e ¢ e
wear and o1 G5 117y ol ehng S BTRErEraE AU AT o FEBERTR MY he mor o
Cree Ve, SO CRRONe 510,20, Resbl el ana e, A ayzable
mating of second end of the base provide a friction fit for the housing; the tightness of this friction
fit may be controlled by the thickness and flexibility of these raised areas. Preferably, the
friction fit is sufficiently tight that the base can be inverted with the housing in place
without the housing disengaging from the base.

[0039] Opening 303 (which in this example accommodates a terminal connector
having 8 electrical interconnects) is capable of receiving a larger terminal connector than
are openings 302 a, b and ¢ (which each accommodate a terminal connector having 4
electrical interconnects). Opening 303 includes in its lateral walls recesses 304 and 305
(also shown in cross section in Fig. 4, 404 and 405). These recesses are configured to
receive extensions (Iig. 6, 603 and 605) at the edge of the terminal connector when it is
inserted into the interface cavity. A tab 311 that exhibits a spring force due to its material
composition (thickness and stiffness of the material forming the tab) flexes during
insertion of the terminal connector, and springs back when the terminal connector is fully
inserted into the interface cavity.

[0040] A raised portion of this tab (shown in cross-section in Fig. 4, 401) inserts into

a depression in the bottom surface of the terminal connector (Fig. 6, 602), thereby
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t he housi ng and the base, interface cavities, or "ports,"” are forned for
receiving the termnal connectors of data cables |leading to and/or from one
or nore pEoi2pirnaddidevi ces such as sensors which col | ecPCaatsarizebmied t o

t he physiol ogical properties of interest. Insertion of a term nal
connectors into such a port establishes electrical communication between
the port's corresponding electrical interconnects and the cable, thereby

perm tting @Gk hide@ht & PRFRIHEALTQBcRBH WEBA tdiRaBibRhRDr Mhes BSi&Propd t he
correspondi ng sensor or peripheral device. Wen mated, the housing and base

are rel easalfsiioftih@ihsdition! KEWe&Beal WRINCcBrs©P HAGHRHal behnbASShE fdlibint0 @
port, the connector and the port are releasably attached. As used herein,

the terms "&ﬁbﬁﬁ%ﬁﬂb¥c@%%ﬁ&ﬁﬁ%%k%ﬂﬁaﬁh@k%ﬁ%%@bﬁﬂ&ﬁﬁﬁhmgﬁné@%%ﬁ%ﬂ%&it“D
separate nodul es which nay be engaged with and di sengaged from one anot her

d
in the Couréf‘?l%é)ttenﬂ%l %ne%?(ﬂg X\%Og)ol% %{S%Q% RIS o 09§§§&§‘g é,%?)ﬂ Figs. 3

and 4 depict base 100 in nore” detal Openi ngs 302 a, and c positioned at

a first end%ooifnsetrtlag, RAS G ?Me&gﬁ:ﬂt%ﬁé el L@%&?Qﬁil@ﬁ?ﬁ% &Sy @ @ second

end of the base, are conifgured to receive fopriately constructed

Ler m nal - conpagh o e MLENOALS ERALIORY: b TS SR ohEl SWsod e, Dase
provi des a %? on1maF and side walls tor each |n&er ace cavity 1 ch

receives a conngctor,. while.the wat r el ectroni ¢s _housi,ng, en mat ed
o the bace 3T B0 SitiniMon e GlF N SRR Rhs TlEEkER B SRR Mo mdonnect s
which are ipn_sliding.contact wt e .conductors of the . term nal connector.
[0058] A ¢ ab5adneargs” SRR e st BREERTRE RO el S el GRR, <t o s
groove in the housh@g to §§c§re the first end of the bgse i n the housing.
Rai sed ar ea™3LPr QHYBIRovu(l Pres Relerhpal SHRPCEPT PRI PEdeInPEe AHEIYSIZ | ¢t i on
fit for the housing; the ti htnes&»of this friction fit may be controlled
by the thi cRpeResSertged PedmBi iitine Br hoysedrqnyihe @gsear eas. Preferably, the
friction fit is sufficiently tight that the base can be inverted with the
housing in @pﬁﬁe WK BRRNINEHE3 16 Wﬁﬁmﬁpgéﬁﬁéd%ﬁadFﬁ%ﬂf@ﬁ%nbg@émﬂ

[ 0039] Opening 303 (which in this exanple accomobdates a term nal connector
flexes during insertion of the terminal connector, and springs back when the terminal

connector is fully inserted into the interface cavity. A raised portion of this tab (shown in
cross-section in Iig. 4, 401) inserts into a depression in the bottom surface of the terminal
connector (Fig. 5, 504) to form a detent to provide positive location of the terminal
connector when in its proper position. In this position, the electrical conductors of the
terminal connector are in sliding contact with the corresponding electrical interconnects
on the housing. These connectors, however, do not participate in the “latch” mechanism.
[0042] Raised posts 306, 307, 308, and 309 in each interface cavity provide a keying
mechanism to prevent inadvertent insertion of an incompatible terminal connector. Each
terminal connector has a corresponding slot (Fig. 5, 503; Fig 6, 604) which is adapted to
receive the raised post. A similarly sized connector lacking this slot would be prevented
from insertion. It is preferred that this keying mechanism be unique as compared to other
electrical cable connectors used in the particular care setting to limit chances for

inadvertent insertion of an incorrect cable connector.
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having 8 electrical interconnects) is capable of receiving a |arger

term nal connector than are openings 302 a, b and ¢ (which each acconmpbdate
a term nawvocormEaesdor having 4 el ectrical interconnects) PCOuSR0124)2308
includes inits lateral walls recesses 304 and 305 (al so shown in cross
section in Fig. 4, 404 and 405). These recesses are configured to receive
extensions (Fig. 6, 603 and 605) at the edge of the term nal connector when

it is inserfesi ntp e tﬁerﬁa%tt)%%afé@-\él&é’ﬁlgaﬁtﬂt@ Bid 14 ubatarepbiiabd s a spring
force due to its material conposition (t ickness and stiffness of the

material fopRuBYWhids ak@l) mly EXERagldl TRY sttPSELHeQDe@fiocbing (6 1HH Haay
connector, and springs back when the term nal" connector is fully inserted

into the 'WB&ﬁ&ﬁﬁﬁwH@NH&%wmh@@ﬂ%hﬁb&éh&9%&9@8%&@@t&gwﬂﬁbﬁméagm£§h0““ in
cross-section in Fig. 4, 401) inserts into a depression in the bottom

surface of jpheytergy %A dnd %%8?;%e t()ff bl bo@tom]@g?v)es ofIJ‘cﬁ'Eae&\}lﬁ\}g bfiopso det ent

to pr ovi de posi ti ve OCatI on term nal connector en In 1ts proper

post t1.0n. | Bl RIFLHAD oot &eotpsﬂlﬁgtgob%%, FOPYHELRR. Blockfig dGEM na

connector are cont ac h the correspon ectrica

i nt erconne the h t erm connect or
(Fig 6, 60 a%cllv%artla ﬁASneOrpt 13 ﬁg e(i)llog‘vsr eeccea e(iieaéé ? P2 sshlgto(%he con?&l‘._c‘Ror aéld sgla% So

i nserted, the. | S secure end t the ot her
ond the. 1 et RURE S s TR %C&lrcn%coata@taé%laﬁ%t? AR sty SrBhieb ' o of
its distal |nto.rec ss 801 nsertlon of extensions 6Q3 and 605
ool ot or PR pRbRsligE éroapeaﬁla%ﬁg Songeid] stcwmﬁpixf@ﬁc? Sshemoval of
the housing fromthe base un t he .t er ni nal onne ? s removed. Once
the terni nal“€SAMBLRAEOF %aS?B @d‘“a‘ihﬁé’nbééé“’té 8PW5 98 W%eé‘ ¥&Par at ed by
5|nply I|ft|ng t he housing fromthe base. OO41LL|ke openlnq 303, each of
openi ngs 3d§)émVBUD%ﬁHmBH§F§BmE6ﬁFHFﬁm§EE8 RN a?qg%ﬁ?nﬁﬁﬁ?%ﬁm¥ﬁ§brt|on of
the term nal connector, and springs back when the term nal connector is

fully inser&dsinto the interface cavity. A raised portion of this tab
(shown in cross-section in Fig. 4, 401) inserts into a depression in the

bot t om sur fl88®lof Kiged %hewmh?&ptt% fvESE OF 2 gmpjetedsdatisenle qognecksy AYA det ent t o
provide positive |ocation of the term nal connector when in its proper
posi tion. |gonfignred ledyilargsepeninge3B) eehle Plxtepding domor erighergl{eotsbewinal
connector are in sliding contact with the corresponding el ectrical
i Nt er connecinéerpihe cormeeioLal iitn groxirhr sed, cdriive e distgl end Gile waich fefospatt opdet i ci pat e
in the "latch" nmechani sm

latch mechanism described above. Spring-tension “sliding” or “wiping” electrical

contacts are positioned on the top surface of the connector (not shown). In some cases, it

may be desirable to latch the housing and base together without the use of a data cable. In

this case, a “dummy” connector lacking cable 601 and the associated wiring and electrical

contacts may be provided. This dummy connector will comprise slot 604, detent recess

602, distal end 606, and extensions 605 and 603 to support insertion into opening 303. As

in the case of connector 600, the dummy connector will provide a latch preventing

removal of the housing from the base until the dummy connector is removed.

[0046] Figs. 7 and 8 show the underside of bottom portion of the housing. When

mated to the base, contact pads 701 a and b and 702 overlay openings 302 a, b, and ¢ in

the base, thus forming the electrical interconnects that interface to the terminal connector
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[ 0042] Rai sed posts 306, 307, 308, and 309 in each interface cavity provide
a keying nechanismto prevent inadvertent insertion of an inconpatible
term nal wornextiesyl Each term nal connector has a corre@poruseng/osices (Fig.
5, 503; Fig 6, 604) which is adapted to receive the raised post. A
simlarly sized connector lacking this slot would be prevented from
insertion. It is preferred that this keying nmechani sm be uni que as conpared

to other elgedldn@al cApRR s CANNBEIObSeniHed0d A th BRI dPAE bil. &b akcormiag@t ting to
l[imt chances for inadvertent insertion of an incorrect cable connector.

VO 2012/ 112834RCFhidSRO%Rf 02548 bRRAITR oAbl phad A DAIS bftaf earer, sl ot s
(Fig. 3, 310; Fig. 4, 403) are provided through which a strap may be

threaded. Té&ésp%h&iﬁ ni¥BVer BEeSdAEH i RGENMEL D &&t&ﬂ%oﬁ&é&pah@@@&dn@ﬂns@ whi ch
the base is to be affixed. A preferred site 1s the wist of the wearer.

[ 0044] Fi gs. el%&pgteﬁcoﬁgﬁwf gﬁ@ceﬁleﬂ fgﬁ}qntgﬁt)ﬁ&@ﬂs Neryes IootBe %gr%i%&laenﬁ%’?g €

connect or 500 confi gur insert into one of openings a, b, and ¢

wi thout the.asgec}at iﬁ‘% @@Bh§3§?ﬁ,q}‘l‘@®§en A0 hARER NG RY ilq,tﬂ%: L%@ﬁh& Hfecable

l eads to pass into the connector, and spring-tension "sliding" or "w ping
electrical gonhacts éo%hé‘étérgr 620938 1RlefeSLATARL L 1Rdu A6, Bl 3,020 €)
are p03|t|onedz|n openi hg 0% et tonnect ot Vi's conveén eﬁiPy madelas a 2-

pi ece conpopent for ease of.cabl tt achnent.. .noted above, slqgt 503 and
et ont r ooab P Rbs Tl KEERPRR HRETER huatBr R SR G Bl encat o
and in a Coe c?'rtolni%é \?Vitfli?lttt%rtfo?iglgg.r gs%saﬁditional four contacts can be used, for example,

for battery charging, and a separate battery charging station which is adapted to receive
the housing can be provided for this purpose.

[0047] Similarly, contact pad 802 overlays opening 303 in the base, thus forming the
electrical interconnects that interface to the terminal connector of the larger cable. As
discussed, opening 303 is sized to accommodate a connector having eight electrical
contacts, and contact pad 802 contains a corresponding number of electrical
interconnects. I'ig. 9 depicts the releasable insertion of connector 902 into the interface
cavity formed between opening 303 and contact pad 802 when the housing is mated to the
base. Connector 902 is inserted until the detent depression 904 snaps into the ridge on tab
903. At this point, the distal end of the connector is inserted into recess 801, forming the
latch which retains the housing in the base until the connector is removed.

[0048] Suitable electronics to be provided within the housing is described in detail in
International Patent Application No. PCT/US2010/048866, International publication
WO02010/135518, U.S. publication US20090018453A1, and U.S. publication
US20100168589A1, each of which is hereby incorporated by reference in its entirety. The
electronics preferably support serial communication through the CAN protocol. This

allows the system processor to easily interpret signals that arrive from the various sensors,
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[ 0045] Fig. 6 shows the bottom surface of a conpleted data cabl e connector

600 configured to fit |arger opening 303. Cable 601 extending froma

peri pher avOo(2nt1128%0wWn) enters the connector at its proxipeaiuSend/023ce$ ati ve

to distal end 606 which fornms part of the |atch nechani sm descri bed above.
Spring-tension "sliding" or "w ping" electrical contacts are positioned on
the top surface of the connector (not shown). In sone cases, it may be

desirabl e tgalaghnidif RRWSENGYABINLa 96! HeQEREARN Wilhtanpiifid hBleuss of a data
cable. In this case, a "dumy" connector |acking cable 601 and the

associ at ed MblicBgbeRde Rl efd bhyC@mpaeRt &k TulRM P, BE@YdRICANHS oy MY
connector will conprise slot 604, detent recess 602, distal end 606, and

ext ensi ons §05,: A0 elrRoRMRRA &t thdIREHhArAR thAE BerPREAIsNEhyIBBmuAR alen t he
case of connector 600, the dumry connector wll provide a latch preventing

removal of (iiﬂ:@tl)hgzﬂﬁ -bﬁkganfofhgﬂ'f(grr&?eag@g ?%ébﬂxgp:coéesto??yn%%lﬁ%atﬁﬁ.”ﬁ%ﬁ&lor I's removed.

[0046] Figs. 7 and 8 show the un bott'om portion t he housi ng.
When mat ed . n . : peni ngs
205 & by aprner gl BBl REE Bl o B A e
interface tq.the term nal connector at the end of l.e As not ed above,
openi ngs 3 e%fy%fﬂgﬁlq?ma?ImgfggEEF%SE%%gﬂﬁ%ea]émggggﬁagngr havi ng four
el ectri cal contact s, and contact pads 701 a and b contain a correspondi ng
number of el’S¥PPEYal interconnects. In contrast, contact pad 702 contains 8
el ectrical | rcopnects. . The central four interconnects interface to the
Cermi nal erdOb o SABT® PiReapbEt eHED BRSRTIETE05 B GharheAe PR ousi ng
is mated to the base, the other four .el ectrical nectors are unavail abl e.
Hovever , whist SEHRPIRGaPRgy riepa Lk sishaR ol FS S ey Rl eRGRdrY | onal four
contacts can provide for_additional electrical access tp the el ectronics
within the %B‘Etigrpﬂ‘ﬁt.ersﬁ'ﬁ%‘éfé‘%%ﬂ@i PXSIGhiST d4OTnipy NEE Presstsry aBies: G OmEIST:
exanple, for battery charging, and a separate battery charging station
which is ad%ﬁ?%@m?Bum%é@¥8§“Pﬁ€nﬂﬂﬁ§WH@;%&WﬂyéﬂﬁFGWﬂd@@‘? MER{AING yr pose.
[0047] Sim larly, contact pad 802 overlays opening 303 in the base, thus
form ng t hesYeFBet Pzcximeieresdr ofisheritcal Rhpgplogistlarghseandiaghgrpiemest: nihisal
connector of the larger cable. As discussed, opening 303 is sized to
accommodat elishisg@hmeant bybeanilipgy Usingione ef meterof dgbe B, Akt EOceative Woipbact pad
802 contains a correspondi ng nunber of electrical interconnects. Fig. 9
depi ct s t hecapdpteagiabpre drmsg physielagicabyppredas@psooi@Rd iwithghe Werdrntueh fsace cavity
formed between opening 303 and contact pad 802 when the housing is mated to
t he base. Opanexde.ctec@ol acavifynd drethedrt.uempdratpieeS(&t blopd depiues sirdiac 904 snaps
into the ridge on tab 903. At this point, the distal end of the connector
i S i nsert edtiokt wolnee egsliad @bipuf, ordicagntdosagk atadtntwirighh bicetl gluassetlévelshousi ng i n
the base until the connector is renoved.

end tidal CO,, motion, activity, posture, pulse rate, and respiration rate.

[0050] The processing module can include a speaker and/or microphone that allows a
medical professional to communicate with the patient, using an appropriate protocol such
as a voice over Internet protocol (VOIP). TFor example, the medical professional can
query the patient from a central nursing station; the electronics carried within the housing
may function much like a conventional cellular telephone or ‘walkie talkie’: the
processing module can be used for voice communications with a medical professional and
can additionally relay information describing the patient’s vital signs and motion. The

processing module can be configured via software to support speech-to-text annotations.
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[ 0048] Sui tabl e el ectronics to be provided within the housing is described
in detail in International Patent Application No. PCT/U52010/ 048866,

| nt er nat iwoab1zpukdditcat i on W2010/ 135518, U. S. publi cat i eoTUS20Q0908318453A1,
and U.S. publication U520100168589A1, each of which is hereby incorporated
by reference inits entirety. The electronics preferably support serial
communi cation through the CAN protocol. This allows the system processor to

easi |y integpm@lis sl Mas speBa gedbrhicl ex MmN d®e VakveAUSINRARE 6:SisplAA NEANS
that the interface cavities need not be associated with a specific cable;

any cabl e Ctﬁ@pl%@es@iln%'%@ﬁie'dﬂ%r FP¥cHeRaRatkl Bl Be POLLssinf ol LiM¥ee, because the
CAN protocol supports peer-to-peer connection of the peripherals, these

perlpheralsxﬂa*wgggguﬁrQghgxghﬁﬁg%tmmpnth one another, for exanple for
purposes of synchronization. Digital information generated by the attached

peripheral sio6af 1 ngld gﬁexﬁ headsf is g%?éraﬂlﬁ%e‘faﬁﬁﬁéonh&%ed tQ%'&EﬂaHr)épuP&e el 9' n of

t he srgnals So 't hat s em processor can process hem accor di ngly.

[0049] A vard e ¥ e{)l%eé/f))fﬁf 6r9$1ﬁ9c¥eeﬁ?&a€é8§t HEY, P%ﬁ%‘g‘ﬁgy& F £ Q8. Geessi ng

nodul e. For exa e may transpor ronran ECG

cireuit and gcllca(fg?rgon%él t9 ?“%?rgc';t%‘vﬁt‘i%'ﬁ?tseyrst%m 6H§n‘frgs mba?/‘%ggﬁov}/d%glgnhf 90\}\)6)??1{ erm ning

bl ood pressure % ter> an | rninsulin
punp; a ve nDn|t0r| t l.se OX|neter or
biher opt 1 ol B i e Eailt Bl bnl 8 ot DY & et B P,
meant to be l.imtin Lbrn one or e o (@ se inputs, the essing
System can IB@{I@W%% TETRATEY Hor %H’é@? SrBrda “Baplrei beSele 508G it n
t he wearer, such .pheart ra trical .activit %EQES%Q h
tenper at ur 0SS v 86‘6“669@%@1‘1’1‘ Ereatﬁahlewa&?ﬂéts R FipaErout put,
medi cati on dosage gatrent wei bl ood gl ucose | evels, end tidal
moti on, actiWrilt °“b disgpestesplie e rate, and respiration rate. [0050]The
processi ng nodul e can i nclude a speaker and/or m crophone that allows a
medi cal prdp@§§|OHQF”%3U€EﬁhﬁWWE5¥%KVPP%P?ﬁEmB5P@EW%ab%%%ﬂﬁOgﬁ RPYfopriate

protocol such as a voice over Internet protocol (VAOP). For exanple, the
medi cal pr oMeR; BHEErowsd e dshnelpricsyae ke in tsrrainlding pmpgR dikadest at i on:
the electronics carried within the housing may function nuch like a
convent i onalatteggs) ysie bategpmh Biheing pattegigy. kicelhesd 4 drree prgferrgstsdiedsi ng nodul e
can be used for voice comunications with a nedical professional and can
addi t i onal | tgchnglogigs [haf eouideie; complayed:dYicksil hgdmive Patadetickel Metad Hydiidms and
notion. The processing nodul e can be configured via software to support
speech-t o- t @xMHaambbighinoden (Li-ion), and most preferred are Li-ion batteries.

[0053] The battery can be provided in a “hot swap” configuration so that the

electronics’ data, wireless connections, etc., are preserved after the battery change. For

example, prior to the hot swap a battery-powered dongle operating a firmware program

may be plugged into one of the interface cavities. After being plugged in, the dongle

sends a packet formatted according to the CAN protocol to the system processor

indicating that its battery is about to be replaced with one having a full charge. The

system processor receives the packet, and in response stores in non-volatile memory

information that is normally not present when a device is initially powered on.

Alternatively this information can be temporarily transferred for storage to a data buffer

on an external network, or on non-volatile memory associated with the dongle. Once this

18



By this is neant that speech generated externally can be converted into
text for display on the processing nodul e, and/or speech generated at the
processi yorotuliesdcan be converted into text at an extePgalUuSecanjesiocss .

[ 0051] The system processor is preferably operably connected to a data i nput
devi ce such as a keypad or touchscreen |located at the top of the housing to
permt the wearer or nedical personnel to interact wwth the system

Openi ngs may chifpible aué SR&ni froddd®r LaRsiGal thha@ndRMS WNGayf I refih@dspr@ker and/ or
m crophone, as depicted in Fig. 9, 905 and 906; in order to maintain water

resistance &e%legad,baéér ABcakddPén ISt RBARR)of tﬁehl%ﬁﬁng?lé;ﬁ{‘ﬁd%%e ﬂ%ﬁ]ﬁcé&‘iviﬁﬁfﬂl' ed from
underneath with a ma%erproof but breathable material such as a GORE- TEX@

rembrane (Whalsed GRIR. SAAS 3ACHRLRRN i it HOORBTABCSLRER Aot i n the

housi ng preferably i'nclude a battery or other” power supply. Nunerous

battery technolRgi & n%ﬁ)rggﬂgmfe&}p#%e art, including common al kal i ne
i'thi

batteries, oxyride batteries, m batteries, etc. There are three
preferred ry C b . . .\ Cadm um

(N ach - N D AR Skl P M TR AR Tt 00 ot
preferred are Li-i.on eri 0 he bati er n b rovided in a "hot
swap" conf ivéﬁ?rgfologﬁg gfgtﬁ% h%l{smgﬁgh% 13%?1&%—%? %159 t&iea?ré?e%%r r'e eq%Iélg sltgéé%%%eté i ons,

etc., are preserved after the battery ch . JFor _exanpl e rior to the hot
Svap’ o bat Leob el Bl r B S s GORIRR kPO SRy e ot ugged

into one of t interface cavjties. After in I ed in, the dongle
sends a packelts N BiRaTRU ARG s b Ybo Ch B bOTFT U0 r ARy St e
processor indicating that its te)&éteré i s about to,be, regl aced with one
having a f uFPIAEREPHEOCOHE MO e EPBERSE ¥ PURBING e &COREPACKREL 1 and i n
response stores in npon-volatile nmenory information that is nornmally not

pr esent whefnalehiB{y @B 19 inilgiq ¢ 'é‘l”g%’ PRACCEHCS pfRcEifh élfi‘ia\P‘@P“ﬂfert Rioge
information can _be tenporarily transferred for storage to a data buffer on
an ext er nal B¢ {5t kad ssrond RraserionBrdnss| Ehemdhrolityt and serondprogesiertpPdle dongl e.
Once this

are brought into contact with one another using a sideways “bumping” action. Sensors
(accelerometers) within each processor module sense the bump, and a matching algorithm
pairs processor modules that detected the same bump (in terms of time and force). If and
only if the bump is confirmed on the two processor modules will the data be exchanged.
Following data exchange, the second processor module replaces the first processor
module on the wrist-worn base of the wearer, and the first processor module is cleaned
and recharged for later use. The matching algorithm may run locally on the processing
modules themselves, or may run externally on a separate network. In the latter case, the
processor modules would communicate the bump characteristics to the external network
for processing.

[0055] Preferably, the electronics of the system support wireless transfer of data from
the system to an external monitor or network. For relatively short distance R
communications, Bluetooth, Bluetooth LE, ANT+, HomeRF, IEEE 802.11x (e.g., IEEE

802.11a/b/g/n), and IEEE 802.15.4 are well known exemplary standard communications
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is conplete, the system processor can signal that the battery may be

repl aced. The depleted battery, | ocated on the bottom side of the housing,
can now beoreplaesdd with a charged battery. After this @pEnstéianzicss

conpl ete the system processor can be returned to its configuration before
the battery swap. [0054] The "hot swap" configuration may not be suitable

for I PX-7 standard waterproofing of the housing. Thus, in an alternative,

t he processgbobRdithemhyt salsta. ﬁ%ﬁ’s&@w&\iﬁ@&%@ran@@&aﬁzﬁﬁaﬂsﬁ%‘célfihﬁir Radpheksy Wi thin
the nodule. In this scenario, a first processor nodule currently in use

shoul d trangf@oll §iRhal @DM@fT]ﬁ@AaG@QOWAﬁ he (&‘@aBGPPtW @ acend repl acenent
processor nodul e. Advantageously, a "bunping" action can be used to

transfer t"%éDIQ%t fspAQ, EPHDI 8} B, AdlCTNIAD&), a%d@@ké@%@ﬁ%%@&i frrgpeci al
"data transfer"” node on the first and second procesSsor nodul es. Then the

first and sgpopf,) Rf gg%géﬁlﬁfo TPHHLEFi@ER Bl ﬁggmo Bk ﬁé)%?gltectmnﬁcjg one

anot her using a sideways unpi ng” action. Sensors acce eroneters) wthin

each pr Oces&gﬁqrg}géj?{]gﬁs%gaﬁﬁmhﬁ iPYIR e A gqbr?ed% PRl 11%8§1‘ | hfymepai 1 s

processor et ecte the sane terns ti'rme and force).
If and only_ if nf| n t ules wll the
data be exc Oélrrl]eceeg n Eﬁf&% h?e f%ch a rough an thh %ﬁ%ae%é%gﬁ %Oé%oé’gSor nodul e
repl aces t t processor t he wearer,
ond the 11 neprprgkaBLgs ﬁ%%m}l%caeweﬂi §aﬁé%e%3@068é hvg%eleé?yfr pHiber lse. The
mat chi ng al or|th may . run cal | n.the processing nodul es thensel ves, or
may run ext8FHERf at?)ﬁ%é %Oé‘B%f?zgttg %@?%f“ekcav?% the latter case, the processor
nodul es vvou[ilﬁ rmé [eg he bu characterjstics to.the exterpal network
for process ?j’(j fefhgprtyed tl}ﬁéppé‘l"céaéff“ (EPTSFIHRENEYLH & s uppor t

wi rel ess transfer of dat fromthe sys emto external nonitor or

networ k. Fotdapief yGagra eyt By ghiectepngolidte Wndé Gﬁ‘ﬁiﬂi’?‘&%ﬁs Srationsfl asesdan,

Bl uet ooth LE, ANT+, HoneRF, |EEE 802. 11x (e.g., |EEE 802. 11a/b/g/n), and

| EEE 802. 15th9§eé?@r%¥hlereléh3%e’%‘£@%P%ﬂ”if]eéP%Iﬁﬂéfﬂreﬁlﬁ?ﬁ?{?ﬁlV%%fiHrﬁfﬁgecgr ot ocol s
that may be used. For sonewhat |onger range data transfers, cellular

t el ephone pHBIYERING. &6 SHIAEATOVA areTRAatendshas lipiftionsgnthe yope ddsp, W CDVA,
TDSCDMA, HSPA+, EVDO rev B, and CDMA2000), and 4G (e.g., LTE advanced, |EEE
802. 16m nal}?VﬁblélOJérrpl oyed. These |lists are not neant to be limting. The

el ectroni cs supporting w rel ess conmuni cati on can be contained within the
housi ng, orlOA®Y beltwdgbﬁe@ﬁ@h’ appargnthd ypretyl silled sthithe art that waighg one of t he
interface cavities. Mreover, peripherals nmay al so conmunicate with the
syst em pr ocubsgipwtions pel medifigatipat ey ba thade to hieoughtien dslaedbdstie watbowtect ed t o
an interface cavity. [0056]One skilled in the art readily appreciates that
t he presentdepmviegfromnhd sopwednd spidapf tbelinventear ry out the objects and obtain

t he ends and advant ages nentioned, as well as those inherent therein. The
exanpl es priovidjed ARpaems ardpubBitiossemtmivhaEinolie peafierive dreemtiadiveeint s, are
exenplary, and are not intended as limtations on the scope of the

i nvention. the levels of those of ordinary skill in the art to which the invention pertains. All patents

and publications are herein incorporated by reference to the same extent as if each
individual publication was specifically and individually indicated to be incorporated by
reference.

[0059] The invention illustratively described herein suitably may be practiced in the
absence of any element or elements, limitation or limitations which is not specifically
disclosed herein. Thus, for example, in each instance herein any of the terms

>4

“comprising”, “consisting essentially of”” and “consisting of” may be replaced with either
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[0057]1t will be readily apparent to a person skilled in the art that
varyi ng substitutions and nodifications nmay be nade to the invention

di scl osedwbepemn2s8sit hout departing fromthe scope and spCriuS2ab/ogives
invention. [0058]All patents and publications nentioned in the
specification are indicative of the |levels of those of ordinary skill in
the art to which the invention pertains. Al patents and publications are

herei n i ncosPRY RhGUwberh & FIBE @SS at R xpREsi SR Wi @fa®O becd S mipfoy8@ et uidadik vi dual
publication was specifically and individually indicated to be incorporated

by referencgmd§} Q@s%}l s dnAMENSr18Ralibd, Yad fidfeliV R MicHBSEMhRR thehBE 8 fcisui t abl y

may be practiced in the absence of any elenment or elements, limtation or
l'imi tati onse M 48 ek fedfhs %@fuﬁfn%%h)l' é’quWaﬁeﬁ QPR fgh%rgé srlﬁowllah@desgr%edexa”pl €,
in each instance herein any of e ternms "conprising”, "consisting

essentially t he
othor two t@pnmioRefherelERaPh Rl co B Rl R MR B are

used as ter %ﬁ}%eogf thee \%nltlglrl &1 nﬁhulg qt Sh%tlldl Heﬁh&&&tb&ﬂhat%ﬂgo&gp%e S%%Lno

intention t I'n t e use o terns and expressi ons ng any

equi val ents, ggnt“ha ast R %){fjgl%ceﬁp AR rpréfﬁﬁé Sﬁao‘a dhY an an'd%”t?o {‘ﬁeﬁt%%s but i t

is recognlze var| S HbdiT1ca S aré possi € scope of
the invention

0 tha ugh the
oresent i nvar f%lﬁca oG8 yabiafon %%On%%)rﬁ%efean Oseéaﬂa%%e e ‘3?% the%bodi ment s
and optional . res di fication and r a on of t oncepts herein
G scl bsed by 5 W&l EPup %Ongmvlﬁ?v%@l%%%%on&%eg 1 ORI such
nodi fi cati ops and ri.ations nsj dered to be within the scope of this
ovent i on o8 Hapt AR eptaas J gy e dpried Sl P

[0060] Other embodiments are set forth within the following claims.
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[ 0060] O her enbodi nents are set forth within the followng clains. Wat is
clainmed is: 1. A body-worn physiol ogi cal data processing system conprising:
(a) a housOngiupgorting el ectronic circuitry, the housPag/yscaziocions a
wat er proof encl osure for the electronic circuitry neeting | EC 60529-2004

| PX7 standards, the electronic circuitry conprising: a processor configured
to receive data from and export data to, one or nore peripheral devices
external towhhes heusung, and to use data received fromone or nore

peri pheral devices provide signals in deriving a neasurenent of at | east

one physi ol pgi cal RLEMRHLMH ﬁBS/Sl@)legchY%l@{a%oce@lI%'S§Rérﬁ)’coﬁfﬁﬁ§1ﬁ?| y connected to
the processor to display data received by the processor fromone or nore of

the peripheral device(s), or a processed formthereof, a power supply
operably cognect ed; fdusitnl SufpoRHS S RBorANE @i SPI8Yousing providing a waterproof
enclosure for the electronic circuitry meeting IEC 60529-2004 IPX7 standards, the

electronic circuitry comprising:

a processor configured to receive data from, and export data to, one or more peripheral
devices external to the housing, and to use data received from one or more peripheral
devices provide signals in deriving a measurement of at least one physiological property

of the wearer,

a display operably connected to the processor to display data received by the processor

from one or more of the peripheral device(s), or a processed form thereof,
a power supply operably connected to the processor and display,

one or more electrical contacts proximate to one or more openings in the housing and
operably connected to the processor to provide one or more connections through which

the processor receives data from, and exports data to, the one or more peripheral devices;

(b) a base configured to releasably receive the housing, wherein when the housing
is inserted into the base, one or more interface cavities are formed between the base and

the housing,

wherein each interface cavity is adapted to releasably receive a connector on a data cable
connected to a peripheral device, thereby establishing an operable connection between the

peripheral device and the processor through the data cable, wherein insertion of the
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one or nore electrical contacts proximate to one or nore openings in the
housi ng and operably connected to the processor to provide one or nore
connect i ow® 20twiaesyh whi ch t he processor receives data fPomuUSamnd/o236port s
data to, the one or nore peripheral devices; (b) a base configured to
rel easably receive the housing, wherein when the housing is inserted into
t he base, one or nore interface cavities are forned between the base and

t he housi NguonHhresrSh the@RGIabIR RS IRGRERY IchWtylifeRIARE B It BicAIRbARGAN Y T ecei ve
a connector on a data cable connected to a peripheral device, thereby

est abl i shi nge 8hnPREN A &reQNERE ERAPALYRENR s@e RSUsingher al device and the
processor through the data cablée, wherein insertion of the connector on
the data cable into the interface cavity interconnects electrical contacts

on the conng@tvterci 4teaSQink @REORE LAGy RbABHIeE & BlchGRRhAGES cOBpdsh; Aeusi ng, and
wherein at | east one interface cavity conprises a |latch nmechani sm

conpri si ng @e fr83&tssANE whllifhedi BRRRRA b iR tAR] Andl @8 Qhe RIcOYd deds v t he
base, and at |east one second recess in a wall thereof provided by the

housi ng, sajg; hikstpraGedRGRIbUSRE SRS Rs(GANEd O REkstQ bRERINGo RcPQETT ON Of
t he connector when insertéd, the insertion of the connector thereby

preventi ”9Cf%?ﬁéﬁﬁé@%ﬁﬁecw%zh@ﬁﬁﬁerterdoﬂi{b Ed@?xti@x?%@godﬂgaft{)/ﬂ tPér connector is

renoved; ( e e retaining strap for reversi I Xi'ng the data

processing ﬁgxﬁatn&lﬂg steBarEltrf'(ﬁl NEH a5¢ from the housing until the connector is removed;

(©) a reclosable retaining strap for reversibly fixing the data processing system to
the wearer.
2. A body-worn physiological data processing system according to claim 1,

wherein the system further comprises one or more peripheral devices independently
selected from the group consisting of a body-worn optical probe adapted to measure at
least one optical signal detected after interaction with the wearer’s tissue, an
accelerometer, an ECG sensor, an ICG sensor, and a temperature sensor, wherein each
peripheral device is adapted to establish an operable connection with the processor
through a data cable connected to the peripheral device by insertion of a connector on the

data cable into the interface cavity.

3. A body-worn data processing system according to claim 1, wherein the at least
one physiological property is selected from the group consisting of heart rate, electrical
activity of the heart, temperature, SpO2, blood pressure, cardiac stroke volume, cardiac

output, motion, activity, posture, pulse rate, and respiration rate.
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2. A body-worn physiol ogi cal data processing systemaccording to claiml,
wherein the systemfurther conprises one or nore peripheral devices

i ndependewOl2g12¢abs9¢t ed from the group consisting of a bedyAsern/oests cal
probe adapted to neasure at |east one optical signal detected after
interaction with the wearer's tissue, an accel eroneter, an ECG sensor, an
| CG sensor, and a tenperature sensor, wherein each peripheral device is

adapted to gstabl i&|Bo@5“w@ﬂ%ih§§bl@gi@ﬁ@@ﬁ%&c@@iﬂgsgiler_hE@coﬂﬁ@é&%&ﬁa@h 1t hrough a
data cabl e connected to the peripheral device by insertion of a connector

on the dat ayGRRICEmbALIR § BstdMNE TdraRR1EAY bdMmunidatind WRAYTa WO Guifl8b2
processi ng system according to claim1l, wherein the at | east one

phySiO!OQiQQEeﬁ%RQﬁﬁI¥n£§U§1Rﬁﬁﬁﬁ%d&%ﬁ&ﬁH@a&b&%&nggﬂ§%§ting of heart rate,
el ectrical activity of the heart, tenperature, Sp02,” bl ood pressure,

cardi ac stroke vol une, cardiac output, notion, activity, posture, pulse

rate, and respiratA@pay-ab phyWelodi 2 ARILR T k8 Ak Aro®4Bim 4, A

body-wor n physi ol ogi cal data processing system according to claiml,

further conpidrsh @ tAnfERBSGRIPYiSEs of @mnWnl@liGR S rYuiCORTMRIAR NG cWdilna data
acqui sition systemexternal to the body-worn physiol ogi cal data processing

system 5. ufboROAN-MRILuRIWR BL BRERL: HAMARRAAGE HR! gAY kAR accordi ng t o

claim4, wher the transcel ver conpri'ses a conmuni cations circuit which
is adapted to establish an operable connection with the processor by

insertion iqito thexinhiekbAGH Q@M%&M-data%roc@ssh@@%‘t&ﬁ%&o&ﬁﬁ@@o%aﬂgil?a! dat a
processi ng system accaordi ng go claim1, wherein the interface cavity

conpri si ng g%érah i Qilﬁ{ﬁcfog%%iglﬁ%aﬁmécﬁﬁﬁsn?fmpr MhpRis@U hiAGea of the

base, the t configured to~in nto a recess on the connector when

Inserte agﬁurfﬁ&e{f %@Yba@e{,’ ?ﬂc? thl?&nhgngre&: RNALALAD alrle® dnftfe SHGQRS vgq%g_es S

body-wor n physi ol ogi cal’ data processing systemaccording to claima1,

further cogg&gé'ng%ggﬁy&ﬁgggﬁﬁggﬁ%gg%gggﬁkS&% gﬁﬁaﬁjnterface cavity which

is not in era S not electrically active.

7. A body-worn physiological data processing system according to claim 1,
further comprising a plug adapted to insert into an interface cavity which is not in

operable use, wherein the plug is not electrically active.

8. A body-worn physiological data processing system according to claim 7,
wherein the plug is adapted to insert into an interface cavity comprising a latch
mechanism, the insertion of the plug thereby preventing separation of the base from the

housing until the plug is removed.

0. A body-worn physiological data processing system according to claim 1,
wherein the base comprises a tab at a first end thereof, which inserts into a corresponding
opening in the housing when mated thereto, and wherein mating of the base and the
housing forms an interface cavity comprising a latch mechanism distal to the end

comprising the tab.
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8. A body-worn physiol ogi cal data processing systemaccording to claim?7,
wherein the plug is adapted to insert into an interface cavity conprising a
| at ch mecwartbermi2gdme i nsertion of the plug thereby preveariusgoiepmiat i on of
the base fromthe housing until the plug is renoved. 9. A body-worn
physi ol ogi cal data processing systemaccording to claim1, wherein the base
conprises a tab at a first end thereof, which inserts into a correspondi ng

openi ng in fhe hougibbgy-wharphyabiegiciitehehRessHidyWhs heiohlin@hbicnémaf the base
and the housing forns an interface cavity conprising a |atch nmechani sm

distal to t{gr&ReheCRPRNIpshvEs b iGichaBeen iNRHRQLS dal 282 REH: HRROLeY. 025648  10.

A body-worn physi ol ogi cal data processing system according to claiml,
wherein the display provides a touch-screen interface for data entry to the

processor. 1111. A Rod¥y-WeiphphyiskiehlQgiaGadcedttodyRENa&RIiNDoTkEham accor di ng
to claim4, wherein the electronic circuitry conprises a m crophone and

speaker conhQih el ef@rodivBirddaYy MRIpFiSesGANRIPhGRIah@ Speakek %onf%ui%@%r tWor n
physi ol ogi cal data processing system according to claim11l, wherein the

m crophone gnd,sRe3kGfunRhGroPer ably connected to the processor for voice
over |Internet” protocol (VOP) conmunication. 13. A body-worn physiol ogica
data processing systemaccording to claim1, wherein the base and strap are

configured ps a di ape&ARLA ghiiblogical data processing system according to claim 11,

wherein the microphone and speaker are operably connected to the processor for voice

over Internet protocol (VOIP) communication.

13. A body-worn physiological data processing system according to claim 1,

wherein the base and strap are configured as a disposable unit.

14. A body-worn physiological data processing system according to claim 1,
wherein the base comprises a key structure configured to prevent insertion of an

incompatible connector into an interface cavity.

15. A body-worn physiological data processing system according to claim 1,
wherein the base and the housing, when mated, engage one another by a friction fit
having a strength sufficient to prevent separation of the base and the housing due to the

force of gravity.
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14. A body-worn physiol ogi cal data processing systemaccording to claim1,
wherein the base conprises a key structure configured to prevent insertion
of an i ncwopatZtibgiconnector into an interface cavity. PCH/US21ORG480Or N
physi ol ogi cal data processing systemaccording to claim11, wherein the base
and the housi ng, when nmated, engage one another by a friction fit having a
strength sufficient to prevent separation of the base and the housi ng due

to the force of gravhdelonfidhidd013LbIABRIECT A bERRL2LARRAAR prdBssofh base

configured to rel easably receive a housing supporting a processor, wherein

when the hoysifg when IH$6hsERds [MERJLAS HRAR6, oANG e MrAiCE DhvRIL 8e cavities
are fornmed between the base and the housing, each interface cavity

conpri sing ﬁﬂﬁ‘ecPJetd}Eéh%e%aﬁ‘ec&nﬁitﬁéﬂou%g!_teé&i iﬁteﬁﬂcetda%tj‘&ﬁﬁ*ﬂri@ﬁig SRESARbY _
connected to the processor, and each interface cavity adapted to receive an

el ectrical aﬁﬁaﬁ%@g&mm&ﬁ%&@géﬁggﬁr&b@} DnGRR B % pbdeliof, A %Cﬁ%t&jfa%éll

contacts wt I nter y to establish an operabl e connection

bet ween a pc%(/f.t}p%kﬁﬁ)éh t(gl%géigeeanq{f'et%cgpcoﬂﬁ&ﬁog%&ﬁl&)gh’Iﬂa{ﬂ%gsclﬁﬂ%ecoﬁﬁw&h%g.g: a latch

mechani sm at a st end of t ase, t atc amm sm conpri sing at

! east one r§S&&3au (i:orrllta%t pol{htll’{ g in?grfatcg gavlﬂa%e sYa\'{l?)iiscilha f0 Er%le%gﬁr}ect?gn baetv]:/ ieBSt
interface cavity, Sald TIrst recesses Xoﬁ?|gure3' 0 receive a portion of

t he electrigﬁl. gnﬂﬁcigg(ﬂ&gnﬁkgggr%egge%]%%%mQD a portion of the base

whi ch for ms® PAPETEFIY G 499 e Propeipd PREEC CQUPYYe t he tab configured to
insert into a recess on the electrical connector when inserted and thereby
position the tor jnt rtion. . i i ch
PO oot "CpRAISE Ry LR B SRR AN ARG ELAD LA DBNRUELIO M
whi ch 1 s Corgfés I rae_%rtiio% of r&lse%rage évt%%k?fo%ngge{r{ & a%’gtdl}ltglqac%%g\mypgaicli HrsE he housi ng
when mat ed THE? €t'd

recesses configured to receive a portion of the electrical connector when inserted;

a tab on a portion of the base which forms part of the first interface cavity, the tab
configured to insert into a recess on the electrical connector when inserted and thereby
position the connector into a recess on a portion of the housing which forms part of the

first interface cavity;

a tab at a second end of the base which is configured to insert into a corresponding

opening in the housing when mated thereto;

wherein insertion of the electrical connector into the first interface cavity so that the
connector is positioned into the recess on the housing prevents separation of the base

from the housing until the connector is removed.

17. A base according to claim 16, wherein the base comprises openings for

attaching a reclosable retaining strap.

18. A base according to claim 16, wherein the base is configured as a disposable

unit.
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wherein insertion of the electrical connector into the first interface
cavity so that the connector is positioned into the recess on the housing
prevent s woparztiessm of the base fromthe housing until PhE/usennmeicds is
removed. 17. A base according to claim 16, wherein the base conprises
openings for attaching a reclosable retaining strap. 18. A base according
to claim 16, wherein the base is configured as a disposable unit. WO

2012/ 112891RCT/ US2RQ 124088483 tolRaimA 6D RBGcia GIe0iatd BhpkiQesd 1dky Mrdfure Wher ei n t he
base conprises a key structure configured to prevent insertion of an

i nconpat i bl @ GORREEIREvehNhQriIA df Bh Slcb@FRibEabhidtor iMQan MidPASERREOrding to
claim 16, wherein the base conprises one or nore projections configured to

contact the housing when nated thereto, wherein the one or nore projections
establish adrictigmadeiabcd@ui RO:1AmSIEr RRGER tsbatd &nfikestde BF R¥RNt separation

of the base and the housing due to the force of gravity.
projections configured to contact the housing when mated thereto, wherein the one or

more projections establish a friction fit having a strength sufficient to prevent separation

of the base and the housing due to the force of gravity.
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