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CROSS REFERENCES

[0001] This application claims priority from United States Provisional Patent Application
Serial No. 61/255,343 filed on October 27, 2009 incorporated herein in its entirety by this

reference.

FIELD OF THE INVENTION

[0002] The present invention relates generally to devices for the acquisition of
physiological data. More particularly the present invention is directed to a physiological data
acquisition assembly that may be used in combination with a head harness, applied by a user

without assistance and that acquires quality physiological data including but not limited to EEG,

EKG, EMQG, and EOG signals.

BACKGROUND OF THE INVENTION

[0003] An electroencephalogram (EEG) is the graphic record of brain action potentials.
The EEG supplies important information about the brain function of a patient. Conventional
monitoring and diagnostic equipment is structured in such a way that several electrodes are
mounted on the subject, which.tap the brain signals and transmit the signals via cables to
amplifier units. Normally, separate electrodes are used for each measurement parameter and
usually require that numerous electrodes be placed on a patient’s head. Proper placement of the

electrodes is important and usually follows the International 10/20 System, which is the widely
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numerous electrodes is time consuming and often, due to the number of wires and electrodes,

will result in ineffective adhesion and loss of contact with the scalp of the patient.

[0005] These conventional methods are often a problem in monitoring patients in sleep
centers. The complications associated with the cumbersome nature of the conventional detection
and recording devices coupled with the subject being in a foreign environment greatly hinders
monitoring a patient’s sleep stage. The combination of the cables and sleep center environment
will have a bearing on the patient’s ability to sleep and subsequent results of the exam. Ifa
subject has the ability to be monitored comfortably from home without restricting their freedom

of movement, anxiety is reduced therefore producing more accurate results.

[0006] There is therefore a need for a new and improved physiological data acquisition
system and apparatus that facilitates application of electrodes by the patient without technical
assistance and that collects quality physiological data, including but not limited to EEG, EKG,

EMG, and EOG signals from a single active electrode.

SUMMARY OF THE INVENTION




accepted nmethod describing the placenent of the electrodes on the patient's
head. As a result, EEG data is often gathered in a clinical setting where

t he el ectwodes/ses19be properly placed with technical as®CINSB2CON54346

[0004] Due to the nature of the conventional nethods applied in EEG

exam nati ons, many cabl es are suspended on the patient. The cables are
troubl esone in that they constrict the patient and greatly limt the
freedom of novenent. In addition, the process of properly placi ng nunmerous
el ectrodes b@@ﬁi consuning and o tgn, due to the qﬁ er of, wires and
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freedom of novenent, anxiety is reduced therefore producing nore accurate

resul ts. [ 0006] There is therefore a need for a new and i nproved
physi ol ogi cal data acquisition system and apparatus that facilitates
application of electrodes by the patient w thout technical assistance and
that col | ed?QO8& dpprsferprdanbndigentof thpprasent inpenfinnng Phypiolpgicalidatfi t ed to EEG,
EKG EMG and EOG signals froma single active el ectrode. SUWARY OF THE
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invention provides for a system and assenbly for acquiring physiol ogi cal
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sl eep centers for the exanm nation, diagnoses and treatment o eep

di sor ci)%raajust'clbly secured around the circumference of a user’s head, an upper portion housing the
physiological data acquisition module and a plurality of longitudinally extending straps for
detachably securing the housing for the physiological data acquisition module to the base strap.
The physiological data acquisition assembly also comprises at least one electrode snap connector

assembly for use on an active electrode and at least one electrode snap connector assembly for

use on a biased ground electrode.

[0009] According to another embodiment of the present invention, a physiological data
acquisition assembly is provided comprising, at lease a single channel of physiological data
wherein at least one active electrode and at least one reference electrode are in close proximity.
The physiological data acquisition assembly also comprises a singular sensor patch wherein the
at least one active electrode and at least one reference electrode are located but not electrically

coupled.



[0008] In a preferred enbodi nrent of the present invention, a physiol ogical
data acquisition assenbly for use in conbination with a head harness is
provi ded.wohelplsyepol ogi cal data acquisition assenbly ceOprESIES/084346
physi ol ogi cal data acquisition nodul e adapted to be renovably housed by the
head harness, wherein the head harness includes a base strap adapted to be
adj ust ably secured around the circunference of a user's head, an upper
portion housing the physiol ogical data acquisition nodule and a plurality
of longitudinally extending straps for detachably securing the housing for
t he physiol ogi cal data acquisition nodule to the base strap. The
physi ol ogi cal data acquisition assenbly al so conprises at | east one

el ectrode dPR9] sherdinede yasawihst gmpedinigaboidhe aresent invpatien. asyste@donnd at

| east one el ectrode snap connector assenbly for use on a biased ground
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i nvention, a physiological data acquisition assenbly is provided
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a singular sensor patch wherein the at | east one active el ect and at
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reference el ectrode. The system al so conprises a head harness for housing
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i ncl udes a base strap adapted to be adjustably secured around the
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storing, processing and analyzing data transmtted by the physi ol ogi cal
data acqui sition nodul e. [ 0011] According to yet another enbodi nent
of the present invention, a systemfor acquiring physiological data is
provi ded cd¥Piil Sicreydine tp éfﬁ%&mﬁwg PRGPEMERBTBE Pisse pPSRBID @i systemdar a wher ei n
at | east one active electrode and at | east one reference el ectrode are in
cl ose apquxngphysioldgieal sipktie proaiided comppising esleastsi sl eransend phypaibgicainher ei n
the at | east one active electrode and the at | east one reference el ectrode
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system also comprises a means for displaying, storing, processing and analyzing encrypted data

transmitted by the physiological data acquisition module.

[0012] It is contemplated that any method, system or information described herein can be

implemented with respect to any other method, system or information described herein.



WO 2011/ 056679PCT/ US2010/ 054346 [ 0013] Unl ess ot herw se defined, al
ternms used herein have the sane neaning as comonly understood by one of
ordi nary wRi2bi1/dse67vhe art to which this invention bel ongeT/Useaihogsiand
materials are described herein for use of the present invention; other

sui tabl e nmethods and materials known in the art can also be used. The

mat eri al s and net hods, and exanples are illustrative only and not intended
to be limting. Al publications, patent applications pat ents and ot her

f h
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conjunction with the followi ng description and the acconpanyi ng draw ngs.
It shddéthodseind mapserst oud ,deﬁmbegberplmfnausetdféhd wksahinvgntites othiepsiihle whi | e
i ndi cating various enbodi nents of the invention and nunerous specific

det ai hsetlidiraed inatdrglsginosm ibyhovay caafalid baused.aThomarndlsnat nafthddsdndat i on.
Many substitutions, nodifications, additions and/or rearrangenents may be

made \ékalhples mem@s@@aee 9ﬁ1ytaﬁ@nbﬂﬁ%ﬁaé@t@ B@'lﬁxﬂﬁﬁé AaRRbLEAYNS, PRt he spirit
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connection with the acconpanyi ng drawi ngs i n which:
2011/ 056679PCT/ US2010/ 054346 [0016] FIG 1 is a dramnng of an expl oded
perspective view of the physiological data acquisition assenbly for use in

conbi nati OTO(W45 I?‘hgseré%ﬁ%ﬂﬁ? tIB3&iments of the invention will be better appreciated and

understood when considered in conjunction with the following description and the
accompanying drawings. It should be understood, however, that the following description, while
indicating various embodiments of the invention and numerous specific details thereof, is given
by way of illustration and not of limitation. Many substitutions, modifications, additions and/or
rearrangements may be made within the scope of the invention without departing from the spirit
thereof, and the invention includes all such substitutions, modifications, additions and/or

rearrangements.

BRIEF DESCRIPTION OF DRAWINGS

[0015] The present invention, both as to its organization and manner of operation,
together with further objects and advantages, thereof, may best be understood with reference to

the following description, taken in connection with the accompanying drawings in which:



[0017] FIG 2 is a drawing of a front perspective view of the physiol ogical
data acquisition assenbly for use in conbination with a head harness as
appl i ed twoaopassent . [0018] FIG 3 shows a flowchact/uskomles3gyst em
according to the present invention. The device contains the conponents

bel ow without limting the general idea of the invention. DETAI LED

DESCRI PTI ON OF THE | NVENTI ON [0019] The ability to nonitor
physi ol ogi cal data for the study of brain performance during the normnal

course of i tjvities.includi but not .limted to.sleep, |n the past,
nas requi r dB018lREE: LbidGRmeto s aietiemyti e Satp S e iy

i nstances has required the need for technical assistance. The present

i nventac@HSIHPE asseaply eres i cordinaties withiidised hernesper exi sting conventi ona

met hods by allow ng the collection of data related to a physiol ogi cal event
fromthe cdMGiFIGR it hdrgyng efis frenthmmwpectivevipw ef rtphiysivgtdabdatenpl oys a
novel physiol ogical data acquisition assenbly and easy to foll ow system
that iagquisi€ibn hese@bl Hr 86in@VLIbENNBS wWithe, Iths Beviadkt8 apslidito bhati&anvent i onal
nmoni t ori ng net hods. [0020] Referring to FIG 1, an expl oded
perspective view of the physiological data acquisition assenbly for use in
conbination with a head harness 10 is depicted. The head harness 10 nmay

house one i ces i.res.. The head harne i S rn over .the head
and hair oﬁé%ﬁg%@?gﬁ?@“?ﬁgaﬁgﬁ%ﬂﬁgPﬁ@?@fﬁﬁ§Fﬂ'8¥ﬂ8%$?%ﬁ?%ggﬂeT§”ha °g a
first end 14 and second end 16. The front pad 12 is adapted to extend

acr os $1VHE OIS Hie compopeR el owrighopt figtingihe gofics adcappine invention.

2011/ 056679PCT/ US2010/ 054346 second end 16 are adapted to be adjustably
secured around the circunference of a user's head using a fastener
preferably a hook 22 and | oop 24. In another enbodi nent, the fastener may
be a hook and | oop, VETAD EDRD&SCRIPTION OFTKEIDEVEINTON ot her fasteni ng
device that allows for customfit, adjustnent and confort.

[0019] The ability to monitor physiological data for the study of brain performance

during the normal course of daily activities including but not limited to sleep, in the past, has
required cumbersome detection and analysis equipment and in many instances has required the
need for technical assistance. The present invention disclosed herein provides a benefit over
existing conventional methods by allowing the collection of data related to a physiological event
from the comfort of the patient’s home. The present invention employs a novel physiological
data acquisition assembly and easy to follow system that is user friendly and overcomes the

disadvantages of the conventional monitoring methods.

[0020] Referring to FIG. 1, an exploded perspective view of the physiological data
acquisition assembly for use in combination with a head harness 10 is depicted. The head
harness 10 may house one or more devices or wires. The head harness is worn over the head and
hair of a patient. The head harness includes a front pad 12 having a first end 14 and second end

16. The front pad 12 is adapted to extend across the patient’s forehead. The first end 14 and



[ 0021] The head harness al so includes an upper portion 40 including

| ongitudinally extending straps 18 and 20 for detachably securing the upper
porti on A9ote1tdsesTbase strap 12, 14, & 16. The | ongi t udiroaidsyoiexsesaei ng
straps 18 and 20 are detachably secured to the base strap at 14 & 16 using
a fastener, preferably a hook 26 & 28 and | oop 42, FIG 2. In another

enbodi nent, the fastener nmay be a hook and | oop, Velcro, snap, button,
buckl e or any other fastening device that allows for customfit, adjustnent

and conf or,t . 0] In.a preferred enmbpdi ment, .t he head harness may
o e g 8d6are sPEaThyerd T PO sFab RErS TP B BERnetelge PER Pt Pttty ough
all parts of the h%rn ss.. The gaﬁiiolgpical data acquisition nodule 50 is
r enov Al A 18ERS PEFTFPROWHEN 08I 22GRA centhe? 44 2 Ingangther pgpdimegt, thefastgsanaydr t i on
40. In this preferred enbodi nent, the upper portion 40 and | ongitudinally
ext endilmgkand dpp, Yelcgp, 30a1, hutterd bueklp buangl dthsr fafterghgdevi@that3dlowsddog 38 f or
receiving the el ectrode snap connector assenblies 68 & 69 and associ at ed

| ead wiustem H6adib8mBndhdaoudbed to t he physi ol ogi cal data acquisition nodul e
50. [ 0023] The el ectrode snap connector assenblies 68 represent a
conbi nati on of a biased ground el ectrode and a reference el ectrode snap
connectors and in the preferred enbodi nent the el ectrodes 67 are placed

38?1? 8522%?@#? JEB0e sl elids fe?ﬂé#j%%%at%ﬁ'n@cipg}m%%?%r? i'ﬁ%éﬁldﬂﬁr e
68 ma
o st 1 HOURARECHEbT Rt 1 2 QL GO BrisOd HERE LBt B o BB ie R 8 b Lol y

reference el ectrode snap connector assenbly is required for the acquisition
of el e¥ipi &he lopgiadinplbyrdendingsteps 18 and?Gaterdstiehabhapecotadrie tiedrasasisam| v 69
represents the active el ectrode snap connector and in the preferred
enbodildehtl 6 uking el festtrendeeféibblysa pdadkc2d& @8 anlidodpote E@d. af andtkerpati ent. The
active el ectrode and reference/ bi ased ground el ectrodes 67 may be a

sel f - agitedinvet,chodidthtMBagbes hbsldad 18opBlelcrd] shap CRbAuck R a6PBIREt Or EKG
el ectrode. The el ectrode snap connector assenblies also include a noise

r educi ] i [ fd ; de connection |level to
reducéﬂgﬁgﬁ%ﬁégﬁﬁ%%gl ﬁ%?@gk?cg¥ﬁﬁéd Egk%?@ﬁ%%ﬁﬁ%ﬂby the lead wires 56, 58
& 60. To further inprove the performance of the physiol ogical data
acqui sition nodule 50, the nodule or the el ectrode snap connect or
assenblies 68 & 69 are configured to _continuously nonitor electrode
i npedance 4%y PFFé?fERﬂeeml?%iml%nti thaheast lhayaess mayihe reasierd pae et BOLRslawis t he
integrity of the el ectrode contacts. [0024] In anot her enbodi mnent of
t he proéswtarial fverpate emollpwichredbraugl almerts ef the barnesseTdetphpdelo gl date pl aced
in close proximty with respect to each other but are not electrically
connecicgdsitibn ntoduk 38nb aghdvably, retdicedaatthe/leolmdedre iz gens 16! 2of thedpgerar €
| ocated on a singular sensor patch. [0025] In a preferred enbodi nent,
the physidl 40im8ahis ?%f%@%%oﬁhﬁérﬁﬁth%ﬁﬁ%r%oﬁ%d 494 rad i%dﬁﬁh#f Sk ¥nRyer
conponent that includes a rechargeable small formfactor, high capacity
batt er, T; VS| i . } Siatci | & .50..i ncl udes a power

s e BB OSLERI P B SoR 3 4 B IR et o Belt T ca

suppl y arging ci receivi ower roug
power c%rcl)rrle%togzass%gl li'g\sc 68 & é9 a8n%' as-srohc?ateeA l%g wir%sa!S@pS%Vg%O coupled to the

physiological data acquisition module 50.

[0023] The electrode snap connector assemblies 68 represent a combination of a biased
ground electrode and a reference electrode snap connectors and in the preferred embodiment the

electrodes 67 are placed behind the left and right ear of the patient, FIG. 2. The biased ground



WD 2011/ 056679PCT/ US2010/ 054346 cord 82 is coupled to the physi ol ogi cal
data acquisition nodule for recharging the small formfactor, high capacity
battery tWwoaogiwses7port 54, which may be but is not |im tped/useolo8Bi34OB- 25 or
the Iike. The physiol ogi cal data acquisition nodule 50 includes a power on
and off function 52 for preserving the power supply of the small form
factor, high capacity battery when not in use. The physi ol ogical data

acqui sition nodule 50 may al so i ncl ude power on and off indicator lights

i ndi ca i of the current at of &he i al ogi cal data acqui Sition
rodur 8P bR aRisaB T b B i G e Rt B sy b siSoau e
rechar,geabl e |1 form factor, high capacity battery may be recharged
t hr oug‘j’% C&P%Segir%ﬁ fetingeish ﬁt? tyoc élﬁﬁlgﬁﬂéerr.erpnbodugen[t Qﬁ@G]P){eFﬁlét%ﬁW@Pm WY gal dat a

acqui sition nodule 50 is configured to record, transnmit and store encrypted
dat a cofetanee elgctredsranep eorsleetot pdmblyriapequiad & ttlor acagsdivinlof cBotrfcalr use on an
active electrode 67 applied to the forehead region of a patient. The

el ect phgdobgapl ¢annthd dectagisemy crac@sr L6¢mbls 69 Qepraschgfihs aNLe caRdodd ased
ground el ectrode 67 are placed behind the ears of the patient. The biased

gr oundng &sieadLaRifinftHOSrPRA chibodinit {Heze?eckreg% g?]%eﬂlléc@g oRt ik fo; gﬁ’ &f the

b . €
immunity fromexternal Tnterferences. [ na preferre

enbodi : ' [ a i Siti ule 50 s confiqured to
el udaua, ThERe PR e PR RGN oRsbd AR BI Ry (s SRR T e
recorded,and stored encrypted data to a re e .center or conputer for

{ ur ¢ n@PTGHUSF BlroirSieof il <GB EES MR CEEBh SRy HIECERer Jihe ERENEHA TP ng
wirelessly in real time the encrypted data to a renote center or conputer
for fsPapRStor@psspIblips alse Brddudg a neissaedusingprpnacedling anaplifier 67 atihotchstrods pect  of
the present invention, the recorded and stored data nay be transmtted

wi r el esshactivn levelievedeeiang blediricgl dwide thatmdyi trd fliedcbdtup tey theldad ndres 56) &pkone,
smart - phone, iPad(r) and/or conputer. The wireless WO

2011/ @96 G09REHéAIDpNR/ tBSFdfmance of the physiological data acquisition module 50, the

module or the electrode snap connector assemblies 68 & 69 are configured to continuously
monitor electrode impedance and may include lights indicative of the current status of the

integrity of the electrode contacts.

[0024] In another embodiment of the present invention, both active and reference
electrodes 67 are placed in close proximity with respect to each other but are not electrically
connected. In this embodiment, the active and reference electrodes are located on a singular

sensor patch.

[0025] In a preferred embodiment, the physiological data acquisition module 50 includes
a battery power component that includes a rechargeable small form factor, high capacity battery.
The physiological data acquisition module 50 includes a power supply and recharging circuitry

for receiving power through an electrical power cord 82 and AC unit 80. The electrical power



transmtter/receiver may al so be included on the singular sensor patch to
transmt wirelessly to a device including but not limted to a cellular

t el ephonewoxnmrdsegthone, i Pade and/ or conputer. The recordedsand/os43a¢ ed dat a
may al so be transmtted directly to a conputer, cellular tel ephone,
smart-phone and/or iPadO via USB transfer capabilities incorporated at port
54 of the physiol ogical data acquisition nodul e 50. [ 0028] Referring
nowto FIG 2, a front perspective view of the physiol ogical data

acqui sitigon ass for use . nbi nation w th. a head. harnes s applied
ro % paid S TRl e Bl Relsd BlrR BB e wedhg Shal Bireal dat a
acquisition nodule 50 is housed in_a hollow cavity 44 of the upper portion
40 of fadier, highgamgitybaterythroggbe peit Sdnwkigh mantbe buhis nehlimited tsgwgi DBat%

acqui sition nodule 50 is renpvably affixed to the head harness by a

f ast emethetltkat Timaphpeolagiveloatamdulsdomp, mdbile Sbinckdaps powet @pndmdtfinetiar any

ot her fastening device that allows for customfit, adjustnent and confort.

[ 002952 Ifer preserang tiaioveibashl yreNthe @inall Benheeer agh e cityBitRryRiePRotaREN NGS

that allow access to the interior of the harness as well as allow for

connegkd ofig #IBISQ?O g[i’%qi Bath 00 iR6n hﬁﬁﬁlreisgrmegf altdichab B?ﬁ%&gﬂ%&@ﬁ" ﬁﬁ]fcg{gﬁ y

conponents. 1n anot her enbodi nent the desi'gn may be ent o

speci fi (.Ce Of Wi r.nose. ot her .t.han those 1isted here.. The head

nar nedafis RULER <2 oL BLEBRS R 86 BRSBTS R T on eSS R5oFBhoved
for seryice, replacenment, or. safety. The head harness y. be washab] e,

ol eanétoBHinignbhs PREIogH drladgavizitine awdmcyedurasebls surtiferm fackapuaent of
the devices or wires housed. WO 2011/056679PCT/ US2010/ 054346 [ 0030]
Ref er chpayithibaiters nRiyde rgchagged) thinsila p USH carhectmydo erpapor.di ng to the present
invention is depicted. In the preferred enbodinment, a user is supplied with
the invention and allowed to use its application in the honme 100. It is to
be understood that the nature of the present invention allows the user to
apply the ¢eo26fehé Phiiviosihitdafthcdidition nRbuld 507seRidRe R RY, EddshitCRAL use.
At 102, due to the ease of application, the user applies at |east one

el ect LafPofleah aake doldiaafdh 1e SLEGHL 0l ARMLAL LEARy 808, eleshrR0e

desi gnat e reference e e actrve and

reference el ectroge b lLied to the farehead and behind the ear
respe@f?W%%?%D?ﬁgzﬁB@%%ﬁogﬁ%@%ﬁﬁ@ﬂ?ﬁ“?ﬁgaé@ﬁ@?é%@?@EqwﬁﬁénﬂkagﬁﬁﬁP%d to the
forehead while a reference el ectrode and a biased ground el ectrode are

appl i 8&FBOHPNOB farasean 8 referepproanddugsed pr\ly)étele@m@m@‘? atgpivsad helind therpersaadt i ve
el ectrode and reference electrode are contained in close proximty on a

si ngultlz patients drhegaaseth gandd afpptrodaio 7 intthenshe adbidize thedasdar.and impve o be
understood that the application of the el ectrodes may or may not be used in
conbi mahivafty Wohhe:achgladtelfareness . [0031] Once the el ectrodes have been
pl aced by the user, physiological electrical data is collected. At 104, the
physi ol ogi cal data is transmtted either wirelessly by a physiol ogical data
acquisition nodule 50 or is transmtted wirelessly directly fromthe

singul ar s atch to a ripheral,device . that may. be but is not limted

to a corrpu(tﬂébr"z?ﬁ (I:rg? %ﬂe?%qe%tegfbg)gﬂ%%g’, tilg RBYYlR%, ﬂeﬁgha&ﬂg‘&t’ioﬁé%‘(qt’ﬂe. S He

peri pher al q§VLC§-iS con{igured,to record and store the data 106. Further,

t he péP?fg?ﬁE? fo igglysica Wit eé%?i"l‘fi‘saﬁ?t"ég ceveditepraymitting warelassly drssrecerded anthl yze

108 the transnmitted encrypted data. The neans for displaying, storing,

pr oc e stirerengribtesndata o angmess capter ucomhputefor Ffirther didplap, storongrprocessingzaldl ul ar

t el ephone, smart-phone and/or iPad0 or any other renote di splay device.
analysis or for transmitting wirelessly in real time the encrypted data to a remote center or

computer for further display, storing, processing and analysis. In another aspect of the present
invention, the recorded and stored data may be transmitted wirelessly to a device including but

not limited to a cellular telephone, smart-phone, iPad® and/or computer. The wireless

10



WO 2011/ 056679PCT/ US2010/ 054346 [0032] In certain alternative

enbodi nents of the present invention, the assenbly and system are

conf i gur edot20112056a@amodat e nore t han one channel of physipolrago@alos4tasé a. For
exanpl e and not by way of limtation, the assenbly and system i ncorporate

sensors, i.e., head position sensor, airflow sensor using acoustics, nasal
pneunot achonet er, body tenperature sensor and oxineter, alone or in various
conbi nati ons for collecting data. [ 0033] The assenbly and system nay

al so he in.co nicatio ith.a renmoie .control device. The reppote contro
v cdrimsi el R i Ao St SOV Can S et PR o HEAar! HEseedeo
this capacity, the renpte control device is configured to record and store
encr yptesige indluding byt Hmatgd By eelbiladelephong, smrat-ghesecRpdReni/ooeompigers nal
formfactor, high capacity battery life and recorded and stored data | evels
mai nt aiheedcdged drel sphrys ath agiycddo teatasmatpdidsicttiyoto axmoviuger, Eelintah exlephiohe
renote control device in its capacity as a gateway device may transmt and

recei enartetond afld/anibag®on£usBnednyfel eshablntias BicbRFatédUtPeaB4a ke ed or
wi rel ess connection with a peripheral device for display, storage,

proceiQ&QE&Ele@ﬂghy b Stion module 58034] Systens and naterials are described
herei n. "However, systens and materials simlar or equivalent to those

descri bed herein can be also used to obtain variations of the present
invention. The materials, systens, and exanples are illustrative only and

not intended tqQ be limting. [0035] It wll be apparent to those
skilled in lsﬂ@?éﬁe?efflﬁ%@‘&é? F o, AdEAnE PeraRaclie VAR TWhg platsiobeEcad databe made in
the present invention without departing fromthe scope or spirit of the
i nventdcauwisition kesembhibivd veeintcombinatine witnediead barmeis ds appli@bparmtitnttivo t hose
skilled in the art fromconsideration of the specification and practice of
t he i niepietddorin dipsefbroakenbeti@ent, thetphiysolopicandi@tacqWBition module 50 is housed in a
2011/ 056679PCT/ US2010/ 054346

hollow cavity 44 of the upper portion 40 of the head harness. In another embodiment, the

physiological data acquisition module 50 is removably affixed to the head harness by a fastener

that may be a hook and loop, Velcro, snap, button, buckle or any other fastening device that

allows for custom fit, adjustment and comfort.

[0029] In yet another embodiment of the head harness there may be openings that allow
access to the interior of the harness as well as allow for connections to be made from the interior
of the harness and exterior components. In another embodiment the design may be independent
of any specific device or wire purpose other than those listed here. The head harness allows any
devices or wires or electronic components to be removed for service, replacement or safety. The
head harness may be washable, cleaned or sterilized. The head harness may be disposable,

independent of the devices or wires housed.
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that the specification and exanpl es be considered as exenplary only, with a
true scope and spirit of the invention being indicated by the follow ng
clainms. WwWO02011/3636] The previous description of sone aPpEaiS0NS543aOVI ded
to enabl e any person skilled in the art to nake or use the present
invention. Various nodifications to these aspects wll be readily apparent
to those skilled in the art, and generic principles defined herein may be
applied to other aspects without departing fromthe spirit or scope of the

i nvention. exanpl e one nore el ements can be rearranged and/ or

conbi ned, é&ﬁgﬁgﬁﬁ?gﬁ%PO%F%ﬁgiF%aﬁ@VmE@Tﬁﬁ & §YStefA gecording thihe PEFENG nvent i on
is not intended to be limted to the aspects shown herein but is to be
accor dentipeisdegicted. Ja disepreisist smbagimant. la userds prriphied plitbshaindentionaindf eat ur es
di scl osed herein. WD 2011/ 056679PCT/ US2010/ 054346 We cl ai m 1. A

physi alloged &l usdatsapplogptips irt thehoasd@ibltyis foove wrlerstcvdahatithevedtirenfict h a head
har ness, the physiological data acquisition assenbly conprising: a

physi ek&entGaventioh allaw e theSistd 9 rapg@dhe ARl sdtondend 18 MBVIERItYd RAUERRDLDY t he
head harness, wherein the head harness includes a base strap adapted to be
adj ustaRicY REC Wi §62, 3R ¥ he ease of application, the user applies at least one electrode

designated the active electrode and at least one electrode designated the reference electrode. In

one embodiment, the active and reference electrode may be applied to the forehead and behind

the ear respectively. In another embodiment, the active electrode is applied to the forehead while

a reference electrode and a biased ground electrode are applied behind the ears of the user. In

yet another embodiment, the active electrode and reference electrode are contained in close

proximity on a singular sensor patch and applied to the head of the user. It is to be understood

that the application of the electrodes may or may not be used in combination with a head harness.

[0031] Once the electrodes have been placed by the user, physiological electrical data is
collected. At 104, the physiological data is transmitted either wirelessly by a physiological data
acquisition module 50 or is transmitted wirelessly directly from the singular sensor patch to a
peripheral device that may be but is not limited to a computer, cellular telephone, smart-phone
and/or iPad®. The peripheral device is configured to record and store the data 106. Further, the
peripheral device is configured to display, store, process and analyze 108 the transmitted
encrypted data. The means for displaying, storing, processing and analyzing may be but is not
limited to a computer, cellular telephone, smart-phone and/or iPad® or any other remote display

device.
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the circunference of a user's head, an upper portion housing the

physi ol ogi cal data acquisition nodule and a plurality of longitudinally

ext endi ngwvetznapsed7or det achably securing the housi ng forcrhms2q@apsi3aé ogi cal

data acquisition nmodule to the base strap; at |east one el ectrode snhap
connector assenbly for use on an active el ectrode; and at |east one
el ectrode snap connector assenbly for use on a reference el ectrode.
The physiol ogi cal data acquisition assenbly of claim1, wherein the

Gl Let rode. MR o RtEe i b Ap e ke s R R eRio e BN kel ode

3. The physiol ogi cal data acquisition assenbly of claim 2, wherein the

2.

el ect SYHENSFHALPIEGHFRSAP decoqyBed mete thakprehaandl of BlysidegiedligtaoFotancel | i ng
anplifier. 4. The physiol ogi cal data acquisition assenbly of claim 2,

wher eiemamnhle aad mbvey whyp of limdation, dfeeasemudy ehdststandmcarnpdrddé semeats greqthread

el ectrode is a sel f-adhesive conductive wet, dry, contact or non-contact

el ect rpogigion sensbr, altllewRby®r abiag bedistichahasabsitbuh®tdchOmeRs HOIP temRbateleal M 1,
wherein the physiol ogical data acquisition nodule is configured to record,

transnbhsoRRel Stiflcfor SNGAYRLE FabitsRofr®lilB6h LR Lo HGa@Ct | Ve el ectrode.
2011/ 056679PCT/ US2010/ 054346

[0033] The assembly and system may also be in communication with a remote control
device. The remote control device may function as a gateway device to other peripheral devices.
In this capacity, the remote control device is configured to record and store encrypted data
transmitted by the assembly and system, monitor the small form factor, high capacity battery life
and recorded and stored data levels maintained by the physiological data acquisition module.
Further, the remote control device in its capacity as a gateway device may transmit and receive
recorded and stored encrypted data either through a wired or wireless connection with a

peripheral device for display, storage, processing and analysis.

[0034] Systems and materials are described herein. However, systems and materials
similar or equivalent to those described herein can be also used to obtain variations of the present
invention. The materials, systems, and examples are illustrative only and not intended to be

limiting.

[0035] It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope or spirit of the
invention. Other embodiments of the invention will be apparent to those skilled in the art from
consideration of the specification and practice of the invention disclosed herein. It is intended

13
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6. The physiol ogi cal data acquisition assenbly of claim5, wherein the
physi ol ogi cal data acquisition nodule includes at |east one port to charge
t he nmodulwQ 20r1z2036679t and recei ve dat a. 7. The physi olpagiusad10aaias
acquisition assenbly of claim®6, wherein the physiological data acquisition
nmodul e further conprises a RF transmitter-receiver for transmtting
encrypted data to a renote center or conputer for further display, storing,
processi ng and anal ysi s. 8. The physi ol ogi cal data acquisition assenbly
of clagj wherein the. r rded and stored encrypted. data is transmtted
i r of Qb elLEGID, LO%ShRRR B RERE &) SEuBREl IR e R Be sTone " a0t
consisting of a cellular te|lephone, smart-phone and conputer. 9. The
physi QF & %&?nt’(?gﬁ’ﬁln&d F@P‘ﬂ’lﬁ eaf@ﬁ%%@flaé‘fls-cl aim8, wherein the RF
transmtter-receiver is in wireless communication with a renote control.
10. The phyﬁéﬁoé ical .data acquisition assenbly of claim9, wherein the
remot e contlP&10ldde oreyiovs desspmiion ofisqmpe gpeeidisirpygded iorqnable any person sided
physi ol ogi cal data acquisition assenbly of claim 1, wherein the

physi oh 8t alo migear asqiiepreseatrinyation e Viarietudedifigditing tothate spapowdhbs
selected fromat |east one nenber of the group consisting of a head

posi t ireatlilygppamstao thasaskilled rethaattpaticgpatie pritadslys defiiee hatelil BagBOSEPlicand

oxi neter. 12. A physiol ogi cal data acquisition assenbly, the

physi ab 6dicE apetldhathdtHEpaitinb Fond &R PRI ¥r SR LF BlcN@vendbn.! BASExAnsk BEL &
channel of physiol ogical data wherein at | east one active électrode and at

| east 00€ efHical&a e %a%hé&fjeﬁld%r%ohl%ir%h?éreadﬁftf%ﬁglrglér}{éntéaf}gy be added. Thus,

the present invention is not intended to be limited to the aspects shown herein but is to be

accorded the widest scope consistent with the principles and novel features disclosed herein.
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a singular sensor patch wherein the at |east one active el ectrode and at

| east one reference el ectrode are |located but not electrically coupled. WO
2011/ 0566¥ORCT/13&2010/ 054346 13. The physiol ogi cal @®araSaciqOsssié i on
assenbly of claim 12, wherein the singular sensor patch includes a RF
transmtter-receiver for transmtting encrypted data to a renote center or
conputer for further display, storing, processing and anal ysis. 14. The
physi ol ogi cal data acquisition assenbly of claim 13, wherein the wirel essly
transmtted encrypted data is to a device selected fromat |east one nenber
of the group consisting of a cellular tel ephone, smart-phone and conputer.
15. A system for acquiring physiological data, the system conprising: a
physi ol ogi cal data acquisition nodule coupled to at |east one el ectrode
snap connector assenbly for use on an active el ectrode and at | east one

el ect r'¥delagnap connector assenbly for use on a reference el ectrode; a head
har ness for housing the physiol ogi cal data acquisition nodule, wherein the

head har hessphyridlogies datadnrgeission apseathipioedsd @ dd&baditivs bl /heae tufmess, teound
the circu erenéf of a user's head, an upper portion housing the
physi dheRjPogicabdatnagueiitiadl @b SaMPESEEd a plurality of |ongitudinally
extendi ng straps for detachably securing the housing for the physiol ogical
data acquisition nodule to the base strap; and a neans for displaying,
st ori ng, a phywdssicaglatratqaisdion zniyleriapieptebe tatevablydioasidtityetic byad Hieness,
physi ol ogi & leredn?il tt}?e fead H!ar%leésl igaucrlre%da'"gagé strap adapted to be adjustably secured around

the circumference of a user’s head, an upper portion housing the physiological data

acquisition module and a plurality of longitudinally extending straps for detachably

securing the housing for the physiological data acquisition module to the base strap;
at least one electrode snap connector assembly for use on an active electrode; and
at least one electrode snap connector assembly for use on a reference electrode.

2. The physiological data acquisition assembly of claim 1, wherein the physiological data
acquisition module further comprises at least one electrode snap connector assembly for use on a

biased ground electrode.

3. The physiological data acquisition assembly of claim 2, wherein the electrode snap

connector assemblies include a noise reducing or cancelling amplifier.

4. The physiological data acquisition assembly of claim 2, wherein the active electrode,
reference electrode and biased ground electrode is a self-adhesive conductive wet, dry, contact or

non-contact electrode.

5. The physiological data acquisition assembly of claim 1, wherein the physiological data
acquisition module is configured to record, transmit and store encrypted data collected from the

active electrode.

15



16. The system of claim 15, wherein the encrypted data transmtted by the
physi ol ogi cal data acquisition nodule is transmtted by a RF

transm t two-20808667¢r t o t he neans for displaying, storiRgI/Usca@omssieg and
anal yzi ng. 17. A systemfor acquiring physiological data, the system
conprising: a single channel of physiological data wherein at |east one
active electrode and at | east one reference electrode are in close
proximty; a singular sensor patch wherein the at | east one active

el ectrode and at | east one reference el ectrode are |ocated but not
electrically coupled; and a means for displaying, storing, processing and

anal yzi ng. enemptptiebgtbat dath heynssidd e%@eﬂi’b’lybh@laﬁﬁﬁs‘bvﬁéréﬁltﬁ@*h}@ﬂﬂ@gl@él%uas' tion
nodul e. 18. The systen1of claim 17, wherein the singu sensor patch

i ncl udeguisitipr adglesatlogesat feaglmpaprtite eharga fsmadule gra@sm,m gt eedeigiatiatat o t he
means for displaying, storing, processing and anal yzi ng.

7. The physiological data acquisition assembly of claim 6, wherein the physiological data
acquisition module further comprises a RF transmitter-receiver for transmitting encrypted data to

a remote center or computer for further display, storing, processing and analysis.

8. The physiological data acquisition assembly of claim 7, wherein the recorded and stored
encrypted data is transmitted wirelessly to a device selected from at least one member of the

group consisting of a cellular telephone, smart-phone and computer.

9. The physiological data acquisition assembly of claim 8, wherein the RF transmitter-

receiver is in wireless communication with a remote control.

10. The physiological data acquisition assembly of claim 9, wherein the remote control acts

as a power source or docking station.

11. The physiological data acquisition assembly of claim 1, wherein the physiological data
acquisition module includes additional components selected from at least one member of the
group consisting of a head positioning sensor, nasal pneumotachometer, body temperature sensor

and oximeter.

12. A physiological data acquisition assembly, the physiological data acquisition assembly
comprising:
at least a single channel of physiological data wherein at least one active electrode and at
least one reference electrode are in close proximity; and _
a singular sensor patch wherein the at least one active electrode and at least one reference

electrode are located but not electrically coupled.
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13. The physiological data acquisition assembly of claim 12, wherein the singular sensor
patch includes a RF transmitter-receiver for transmitting encrypted data to a remote center or

computer for further display, storing, processing and analysis.

14. The physiological data acquisition assembly of claim 13, wherein the wirelessly
transmitted encrypted data is to a device selected from at least one member of the group

consisting of a cellular telephone, smart-phone and computer.
15. A system for acquiring physiological data, the system comprising:

a physiological data acquisition module coupled to at least one electrode snap connector
assembly for use on an active electrode and at least one electrode snap connector

assembly for use on a reference electrode;

a head harness for housing the physiological data acquisition module, wherein the head
harness includes a base strap adapted to be adjustably secured around the circumference
of a user’s head, an upper portion housing the physiological data acquisition module and
a plurality of longitudinally extending straps for detachably securing the housing for the

physiological data acquisition module to the base strap; and

a means for displaying, storing, processing and analyzing encrypted data transmitted by the

physiological data acquisition module.

16. The system of claim 15, wherein the encrypted data transmitted by the physiological data
acquisition module is transmitted by a RF transmitter-receiver to the means for displaying,

storing, processing and analyzing.

17. A system for acquiring physiological data, the system comprising:

a single channel of physiological data wherein at least one active electrode and at least one

reference electrode are in close proximity;

17
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a singular sensor patch wherein the at least one active electrode and at least one reference

electrode are located but not electrically coupled; and

a means for displaying, storing, processing and analyzing encrypted data transmitted by the

physiological data acquisition module.
18. The system of claim 17, wherein the singular sensor patch includes a RF transmitter-

receiver for transmitting encrypted data to the means for displaying, storing, processing and

analyzing.
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