WO 2006/ 023989 PCTI US2005/ 030162 0! kS' | YE' EI VERY AND MONI TORI NG SYSTEM
BACKGROUND OF THE | NVENTION [0001]. 1. Field of Invention [0002] This
invention relates to the field of nmedical devices. Mdre specifically, this
invention r a systemfor delivery of gas products to a patient and
nonitoring @P%g‘g@z%(rg%duct s exhal ed by the patient. [0003']'(:5‘.]52@%?6 &‘tﬁbund

[ 0004] Epidural steroid&usSeENVEISY ANDOVIONITORINGISYiSTIERE €Ct i ons, facet joint
[ 0005) bl ocks, and radi o frequency ablations are but a few of the w de range
of nmedical procedures being used to help alleviate neck, back, and other

joint pain and di sconfort BAcKOROYNY OF FedeINEINT@N Procedures, patients
are required to lie face down in a prone position so that a needl e can be

inserted into the patient's spine. Since the patient is |lying face down, a
pillowtype support is often used to support the patient's head during the

procedure. Sopmopai n i g, typkieRlJfYn@sgaci ated with the procedures given
their invasive nature. Therefore, a patient will often need to be sedated

or anestheti zpgo4)o MANGER [HEBALIRRE © SXPASHT & hiRdiSHCHeRAEN. M gen
delivery and continuous patient nonitoring is requisite in the sedated or

anest heti zed sRaFtAR] this-ﬁﬁ‘@ﬁﬁénqél@tes fo'h @Qﬂa dr ABlivel dHRY bRk 6 QFhnt abl e

support for the patient's ead, the pillowtypé support nust al so provide

for UnObStrUciﬂ%@ﬁ@ﬂﬁéﬂﬂgﬂsﬁ%cﬂ%ﬂa@atbrmaﬁéngring- [00061 Current oxygen

delivery systens include, but are not [imted to, nasal cannulas, face
masks, Laryngeal Mask Airways (LMA), and endotracheal tubes (ETT).
Sel ection of the oxygen delivery systemis based on the | evel of sedation,

1{ [0003] 2. Background

[0004] Epidural steroid injections, sacroiliac joint injections, facet joint

[0005] blocks, and radic frequency ablations are but a few of the wide range
of medical procedures being used to help alleviate neck, back, and other joint pain and
discomfort. In many of these medical procedures, patients are required to lie face
down in a prone position so that a needle can be inserted into the patient’s spine.
Since the patient is lying face down, a pillow-type support is often used to support the
patient’s head during the procedure. Some pain is typically associated with the
procedures given their invasive nature. Therefore, a patient will often need to be
sedated or anesthetized to manage the patient’s exposure to such pain. Oxygen
delivery and continuous patient monitoring is requisite in the sedated or anesthetized
patient. Therefore, in addition to providing comfortable support for the patient’s
head, the pillow-type support must also provide for unobstructed breathing and patient
monitoring.

[0006] Current oxygen delivery systems include, but are not limited to, nasal

cannulas, face masks, Laryngeal Mask Airways (LMA), and endotracheal tubes

(ETT). Selection of the oxygen delivery system is based on the level of sedation,



WO 2006/ 023989 PCT/ US2005/ 030162 -patient' positfn and ot her individual
patient paraneters. For the patient in the prone position undergoing a
general anesthetic, the standard of care is an endotracheal tube. However,
for the prone patient not under general anesthesia, the current oxygen
delivery sy¥igo/989have significant linmitations. For eramukmpstioes2ETT or
LMA woul d not be confortably tolerated by the sedated patient and woul d

t her ef or e not PaYsHLRASHEN 250 AP ey eatisnt Ragameters Fop sheonatiernd imihe aroapd f ace
masks woul d require that plastic tubing be in contact with the patient's
face, thus cr B2¥RGTeiny s gengal sneghetishe fandandiod ciyg is agrpndatraghepliubgnd hi s or
her pillow, probably leading to irritation, abrasions, and general

di sconfort. SHOVEVerufor fir profgopatignt nej undpressaeral, gncathesion| o RPTEBE OXXHEBMI t or i ng of
the patient's expired, end-tidal carbon dioxide (0022, which is paranount

i n det erni ni ngeiVERY sppPePHihave sigaifieany bigwtatioms.t Fer exempte My BEUCE &MAbns.
Consequently, an end-tidal CO2 siphoning hose nust be added to the systemto
safely nonit JPulgHet paeerafartablstplgrated by the sedatedf ragiont spdmeuld tBaefereaobf pressure
poi nts against the patient's face. [0007] Another issue that nust be taken

i nto consi der BIOVigp 27 aPPrepEials GEWEY- o eritpsal serarule apg et masks wealdgpquire theht i ent ' s
head and neck. Currently there exists no pillow or headrest specifically
desi gned for Pphgicanbirg begp shatagavite the. paticrd’s drrdathys Sraativgrpiessureypins | v

enpl oyed with the patient's head turned to the side. This position creates
unconf or t abl eagsinst sher patigeisntkén apdibisser berePidipe probabih desdingi teniritgtignace, as

well as an unnatural position of the patient's neck. If a face mask is
used, there igbragioge andrgegialt dispomfarh Stid fyahenfnot B afdkdse sysjersi dlewtfer i nto t he
patient's eyes and cause a corneal abrasion. [0008] Therefore, what i's
needed is a siysonitaring M {he oratientn gexaiieds epgeidal eandnc Riedide FO2bnvigh i t hout t he
need to attach tubing to the patient which can be irritating and cause
pressure poi npafamount in determining the appropriate safe dose of the sedating medications.

Consequently, an end-tidal CO2 siphoning hose must be added to the system to safely
monitor the patient. Such hoses are often another source of pressure points against
the patient’s face.

[0007] Another issue that must be taken into consideration is the positioning
and support of the prone patient's head and neck. Currently there exists no pillow or |
headrest specifically designed for the awake, prone patient. A standard pillow is
usually en‘lployed with the patient's head turned to the side, This position creates
uncomfortable pressure points against one side of the patient's face, as well as an
unnatural position of the patient's neck. If a face mask is used, there is also a risk that
the edge of the mask may migrate into the patient's eyes and cause a corneal abrasion.
[0008) Therefore, what is needed is a system for providing an oxygen
enriched environment without the need to attach tubing to the patient which can be

irritating and cause pressure points.
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[ 00010] In accordance with an enbodi nent of the present invention, a gas

delivery and nonitoring systemis provided for delivering a gas product to a

patient and receiving a gas product exhaled froma patient. In an

enbodi ment , WA ¥aH0QdW very and nonitoring system conpri BCHySHosesats2zsuppor t
therein a facial cavity is provided.

made of resilient nabﬁ@hfl and havhﬁﬁ
The facial cavity isl iguré%RFg?$' NPHEYC%%HQ%ﬁygEH?T%Nbatient's face and
provi des an OE%gen rich environment for the patient while he or she is
under goi ng el or Gt aergrdagce an iepbegimentiph fherpigeent (HEMYORCRB2S cavity i s
shaped substantjal%é in the formof a figure eight. In an enbodinent, the
facial cavi tyd§livery|add moptorngSYstHR i PeYidedsPr JRivEMEAgne Rioductdeddatidthat can be
removed to further shape the facial cavity to the contours of the patient's
face. An aper PIFTECeVEIg a4 PIOGust eefifedifomy aaticnt. Bapiempodizenina gasdBlivesir f ace of
t he head support na%fbe al so be provided and used as a conduit for the gas
products. |n $ MGHIFIAE YL GEPPRe, @ bead suproringpde plytseilientdyatgisl pet at ed
within the aperture. In this case, a first tube may be used to deliver a
gas product t Ve hgreinm adpleuitysis pErvidet.udbe falp! sty detpnfigrmpdiodinbe a  gas
product exhaled fromthe patient. [00011] Further features of the present
i nvention, asCARNrs o ReHe 8 heg apd providropn Qxpesndich sAvienment foothe Patifibdi nent s of
the present invention are@gfsgribeg in detail belowwth reference to the
acconpanyi ng Whikiershe is gerisigrinemmgdica! mpsdyresp iheniner empedimpabARnSia] 00013] The
acconpanyi ng dramaﬂ%s, whi ch are incorporated herein and form part of the
speci fi cati onSevity fsyhppedtsubstantially, ia b form o a figprs fighh d [ Hyerabrdimspt.tthe t he
description, further serve to explain the princifles of the invention and to
enabl e a facial cavity is also provided with one or more segmented edges that can be removed

to further shape the facial cavity to the contours of the patient’s face. An aperture

extending from the facial cavity to an outer surface of the head support may be also be

provided and used as a conduit for the gas products. In yet another embodiment, one

or more tubes may be located within the aperture. In this case, a first tube may be

used to deliver a gas product to a patient and a second tube may be used to receive a

gas product exhaled from the patient.

[00011) Further features of the present invention, as well as the structure and

operation of various embodiments of the present invention are described in detail

below with reference to the accompanying drawings.

[60012] BRIEF DESCRIPTION OF THE DRAWINGS

[06013] The accompanying drawings, which are incorporated herein and form
part of the specification, illustrate the present invention and together with the
description, further serve to explain the principles of the invention and to enable a
person skilled in the pertinent art to make and use the invention. In the drawings, like

reference numbers indicate identical or functionally similar elements. Additionally,



person skilled in the pertinent art to nmake and use the invention. In the
drawi ngs, like reference nunbers indicate identical or functionally simlar
el ements. Additionally, 3 WD 2006/023989 PCTI US2005/030162 'th"W
1'ef-fad~t dtgft(57" O "T reference nunber identifies the drawing in which
the refereMi@2086/M332%2 first appears. [00014] FIG | is arpgenspmshiore Vi ew of

a gas delivery systemi cordance wth an enbodi nent, of the present

i nvention. [Oékﬁé‘ﬁ',ﬁ 3?9%”%%@ én[fteﬁﬁc%é‘ﬁﬂpﬂr‘ﬂw'g% ﬂ'et‘?fbw'ﬁér‘gp‘@ﬁ‘fh the vi ew of
t he segnented fed[g:es o% tfhe facial cavity in accordance with an enbodi nent
of the presenf®TRYEAITEH ISIPRRSET61 FIG 3 is a perspective view of a gas

del i very syst In acc apnce wth an alternativye enbodi nent of the present
i nventi on. [03@£W FI Gx(lyi(gAp IS4BPHTRGCUe "é%‘{‘tﬂfe?)lg??v‘il‘%éeré S¥StR IhATCSIIRRCE | ve vi ew
of a gas deli VEI‘ Ia@sﬁtem in,accor dance with enbodi nents of the present

i nventi on. [ 08¢ 8%"‘ APTERS BERERPPRIBROF THE | NVENTI ON [ 00019] " 1.

Exenpl ary Sys 0002Q] . Referring to FIG 1, a gas deliyery and nonitoring
system 100 wi iq%mgﬂow b@%ﬁ&mdt}gﬁ%mg&@w PR PEEPSREY Ve Ogﬁﬁéﬁﬁnﬁéﬁg‘ of the
present invention. Gas . delivery and nopnitoring system 100 {s conprised of a
head support F¢88S °fithe ﬂ?lscaV‘Q’n‘B(ﬁEﬁ°hdéﬁ'ie,W‘Wé‘é&m§?fg’ﬁEﬂ‘t°fﬁ‘GB"“ﬁ?ﬁ’émﬁfﬁ@“‘a top
surface 110, ?qﬁf)t'tom surface 115, outer surfaces 130 and inner surfaces
132. As shown!WORl6H g TIGhisr Reumpseiive viRysol & easdghary system Injaccerdnsagul ar i n
shape. However, such design is for_illustration only and not a limtation.
Persons ski | | &b phaifematiysgrarpdimentofithe presentingewifg ze,  based at | east on the

t eachi ngs proyi ded herﬁin, t hat other variations and shapes may be used
wi t hout  depal¥PHg fr of94-Heh 4B #d 4G REDEDIE DFide ReSRFREEYIEY %R ¢eddt i on.
{

delivery system in accordance with embodiments of the present invention.

[60018] . DETAILED DESCRIPTION OF THE INVENTION

. [00019} 1. Exemplary System

[00020] Referring to FIG. 1, a gas delivery and monitoring system 100 will
now be described in accordance with an embodiment of the present invention. Gas
delivery and monitoring system 100 is comprised of a head support 105. In this
embodiment, head support 105 includes a top surface 110, a bottom sﬁrface 115, outer
surfaces 130 and inner surfaces 132. As shown in FIG. 1, head support 105 is
substantially rectangular in shape. However, such design is for illustration only and
not a limitation. Persons skilled in the relevant art will recognize, based at least on
the teachings provided herein, that other variations and shapes may be used without

departing from the spirit and scope of the present invention.

[00021] Head support 105 may be used to support a patient’s head while

undergoing procedures which require that the patient lie in the prone position. During



[ 00021] Head support 105 may be used to support a patient's head while
under goi ng procedures which require that the patient lie in the prone
position. During 4 WD 2006/023989 PCT/ US2005/030162 such' 5f6bMre ,
lri$""'iFPi lo Cant that the patient's head and neck be naintained in a

stabl e and WOXe4231Pe position. Thus, in an enbodi nent, péeaseessgspmet 105 is
made of a resilient material such as foamor polyneric material |ike

pol yur et hane SFN BEFILERYT BAESTHnE hatdhe patient schepd Bidenesk bp @raiteiredripiressed
under the wei ghg of .a §atient',:s head. ,In this way, it is possible to avoid
pl aci ng t he patalsiand comiogable positiony Thusmingrensrdimess basd supporgP és madler el at i on
to the patient' s neck and sqi ne, thereby avoiding further stress, strain
and di sconf or tf aA?S‘;F’évWGEI%“} VUt At fSRed Pol¥peinmatgidsl lker pelumethans i nuous

patient nonitorjng are extrenmely inportant functions in procedures where a
patient is sed’éllyétgylﬁ?c Hhichi e ofl Keerblerple peing cemprassed vadep b tveighb of ghoul d not
conpress under the weight of the patient's head such that the flow of gas is
occl uded. G veatigthedeade oladthigarays it dnpossibigdo wyaid rlacing Hgt petent hihedddes and
overal | dinensions of the head support 105 will be apparent to persons
skilled in t hanvespipiabif heiglttor apge jin selation ig thsrratient’sagek andbprine theosbyi s
preferably nade of resilient material, thus the top surface 110 will be

abl e to conf or¥RISBEEWHSE stress: HBinc i Gtromint  Aadievirmsly amentignedy e¥xBen her eby
providing sone patient confort. Still further, in an enbodi nent, head
support 105 nd§ignsand mesttigeris gielend maniipiingc ip cxyengdo impestest fupptions ipr ovi de
addi tional contoured support for the forehead and chin of a patient.
[00022] | n anPEXBOMmSHEISE 2 palisnidie sgdpied wr anesthetised. t Charefereshesd swaredd0fs furt her
conprised of a facial cavity 120. Facial cavity 120 extends fromthe top
surface 110 F’Pﬁ“&ﬂﬁj’hcqmeﬂ%ﬂ‘ie@wg‘@@m@e@%@ﬂfﬁK@F'émh teat phelomepLisanier sur f aces

132. The facial cavity 120 helps to prevent the creation of pressure points
on the pati enpedudegcElivehthese considerations, the width, length, thickness and overall

dimensions of the head support 105 will be apparent to persons skilled in the relevant
art. As just mentioned, head support 105 is preferably made of resilient material, thus
the top surface 110 will be able to conform somewhat to the contours of each patient’s
head thereby providing some patient comfort. Still further, in an embodiment, head
support 105 may also include one or more concave portions 112 to provide additional

contoured support for the forehead and chin of a pafient.

[00022] In an embodiment, gas delivery and monitoring system 100 is further
comprised of a facial cavity 120. Facial cavity 120 extends from the top surface 110
through the bottom surface 115, thereby exposing inner surfaces 132. The facial
cavity 120 helps to prevent the creation of pressure points on the patient’s face. This
avoidance of pressure points is achieved because it is primarily only the patient’s
forehead and chin which make contact with head support 105. In an embodiment,
facial cavity 120 is configured substantially in the shape of a figure eight in order to

better match the contours of a patient’s face. In this way, the creation of pressure



avoi dance of pressure points is achieved because it is primarily only the
patient's forehead and chin which make contact with head support 105. In an
enbodi ment, facial cavity 120 is configured substantially in the shape of a
figure elght in order to better match the contours of a(ﬁetlent s face. In

this way, tNe26821%bn of pressure 5 WD 2006/ 023989 PCHUSIBHE/BYE 62
pont sar onnt | &g&&%a‘nﬁ% ,g%rﬁaeskl ﬁ‘ﬂxgrﬁ%{&l? £ IQ&]CE(?QP%%&B rz‘%é’g(r&h@red al |

t oget her. ver, a per fie Televant art ecogni ze,

based at | castivdle pekGRANIALS W AMERANANGER .}z@aotaseqtah?@ asCRMk Qur ati ons

for the facial cavit sui't e pressure

poi nt's on a p?éahlﬁﬁ%tﬁmﬁ&ﬁ%e 0882304 chsﬁgtu?anbﬁw heMeid Qaw{J_.thibb pRyspar Lhe

contours of eac aée varl es

patients havgts‘igﬁwe?urtﬁ]mﬁn%@hhgsshtkepo RCHS, %em ghﬁ rs are wide in

conpari son ent’ & Have cheek bones as conpared
to the I ower or |ess prom nent cheek bones of others For this reason, there

i s a need for gokgad SyPRelorkhiab rGRs: A tmauehe%f%ehtp%nepﬁfc@%es of each

patient's face. hus, as i1l1lustrated In A, tacial cavity 120 nmay al so

be comprised qf «SR0IBAES Gor BAARE. S0 phidnd Ry BTAAYL AL whaea{xe@&%fedges 205

may be renoved to shape the facial cavity 120 nore specifically to the

contour's of - Aol sfias nf @i S8 ysome%ﬁt‘f‘e%?k'ﬁzﬁzeﬁ’@hr}h&k%g?ésQ?i patient’s

face can be mnimzed eater co I eved For exanple n FI G

2B, a number 9&m§a‘?&'¥§ﬂ¥e%\u§‘39f%§s %%m@rﬂ\éﬁeei?%@rﬁs BP&R&?dFJr'EH?ﬂeaJoH%é%Pper and

|OMBF pOFtIOﬂS facial cavit acconmodat e a pat|en whose face is

wi de. [00024] .ﬁ%@%obaﬂfafaqaﬁaan&et ElBe alusddnodft SHROLTEAE pais: gl8) | very and

moni toring system i'ncludes one or nore es 135 incl ude

?hedlt 3 LZ' eengﬁu’%dasﬁllﬁ’s‘irQBéh RhGERA: fadis ARG 956 R@?al?oeﬂ}eedoﬂrprlgéd%ﬁ'égm%ﬂ@d refers to

edges 205. In an embodiment, segmented edges 205 may be removed to shape the
facial cavity 120 more specifically to the contours of a patient’s face. In this way,
pressure points on the patient’s face can be minimized and greater comfort achieved.
For example, in FIG. 2B, a number of segmented edges 205 have been removed from
the upper and lower portions of facial cavity 120 to accommodate a patient whose

face is wide.

[00024] Referring again to FIG. 1, in an embodiment, gas delivery ar_nd
monitoring system 100 also includes one or more tubes 135, Tubes 135 include a
distal end and a proximal end. As described herein, distal end refers to the tube ends
located furthest away from the facial cavity 120 and proximal end refers to the tube
ends located closest to the facial cavity 120, Tubes 135 may be used to deliver gas
products to a patient and to receive gas products exhaled from the patient. Thus, in a
further embodiment of the present invention, gas delivery and monitoring system 100

may also include a gas delivery source 140 and a gas monitoring source 145, In an



| ocated furthest away fromthe facial cavity 120 and proximal end refers to
the tube ends located closest to the facial cavity 120. Tubes 135 may be
used to deliver gas products to a patient and to receive gas products
exhaled fromthe patient. Thus, in a further enbodi ment of the present

i nvention, Was2006023989ry and nonitoring system 100 nay alpgg/usiokbsdes2a gas
delivery source 140 and a gas nonitoring source 145. In an 6 WO 2006/ 023989
PCT/ US2005/ 03¢ HEodIMER, g6 dgMyeR] sopqee 140 ig'upeditp delivewgeap produnts, sechrgoxyssn.used to
deliver gas products, such as oxygen, to a patient. However, it will be
apparent to pé? &BHiEns Haweser: it will brerppasens oanersons skilleth it theyepdevant artithabgas sour ce
140 coul d be used to deljver other gas products wi thout departing fromthe
spirit and scOpévest squrs 1H0esrktbe %iffgm fediMer atherigpapioguctyywisthowh depagiigng sour ce
145 may be used to nonitor gas products exhal ed by the patient, such as
carbon di oxi dem thespigkadseere of theamesertinventienn tSimilily. @sspenitodpgisoust t ubes 135
may be attached  to gas delivery source 140 and gas nonitoring source 145.

At the sane tilfie mayHi ussd &k menitor 2ag srogucty ehelsd b3 Shevpatient, Isuch) ascethod near t he
facial cavity 120. In an enbodinent, the proxi mal ends of tubes 135 are
flush with andi¥iferfoseramalee Im mremipdimenta the disishends ofitpbpsidhimay bratiseliedt where a
patient's nmouth and _nose would be |ocated. A first one of tubes 135 could
then be used toStefelivesy sougytA? and gaphmopiiaringrieurphid®e At thsegondimeutse 135 coul d
be used for the sanpling of end-tidal carbon dioxide exhaled by the
patient. In tRioximadyends pk tubec i3 wewddibeyloceed pspiothe degialagevitk f3en I jash
environment in which the patient can breathe confortably. [00025] Head
support 105 néfrberimeninthe peoximad gndscf dybes Ay are fushywidnaminnepudaesS29fich as
injection nolding and the like, for exanple. Referring still to FIG 1, the
head support ¢/ suegerHi20masthapaiatdgresapatient ls moutnad gosensewdd by lvegedi 35 ar e

i ncluded with head support 105. Tubes 135 may extend from any one of the
t op, A first one of tubes 135 could then be used to deliver oxygen to the patient while a

second tube 135 could be used for the sampling of end-tidal carbon dioxide exhaled
by the patient. In this way, the faeial cavity 120 provides an oxygen rich environment

in which the patient can breathe comfortably.

[00025] Head support 105 may be manufactured according to any known
process such as injection molding and the like, for example. Referring still to FIG. 1,
the head support 105 may be manufactured such that one or more tubes 135 are
included with head support 105. Tubes 135 may extend from any one of the top,
bottom, or outer surfaces to one of the inner surfaces 132 located within the facial
cavity 120, In an embodiment, tubes 135 extend from the outer surface 130 to the
inner surface 132 located proximate to where a patient’s mouth and nose would be
located. In this way, the distal ends of tubes 135 need only be attached to gas delivery
source 140 or gas monitoring source 145 when it is time to perform a procedure. FIG.

4A provides a side perspective view of tubes 135 and head support 103.



bottom or outer surfaces to one of the inner surfaces 132 |ocated within
the facial cavity 120. In an enbodi nent, tubes 135 extend fromthe outer
surface 130 to the inner surface 132 |ocated proximate to where a patient's
nout h and nQse. woul d be located. In this way, the distal ends of tubes 135
need only bg%a’t PO to gas deI i very source 140 or gasPGHHB8F9AL2sour ce

per spect i/;e PO R R b, 02233“%&%%%rtlpfifbéé‘*?‘%gé%%@ff%g%%h d
PCTI US2005/ 03 11
support 105 ng«&ﬁ%%a%egﬁ%f%gt #feﬁm e Q%é\x%n%eéotmurgdﬁgfﬁlﬂgoepft%afﬁoté“ 3’5 e?ra

extend from aglycer%gﬁ?&g totJ}'l 01'919 ’mnplpsru[j]f%% lﬂlo a?e"dkﬁ{h i} tﬂi%%?fav}tyo 12‘6” of . t he

i nner surfaces ocate wthint aci a cavi o enbodi ment

aperture 325 Gl A0S L AMADE B EhHih 76 oHeg?Qur%age iR el spLace 132

| ocated proxinate to ati1en ahd nose e ['oCtated. In

such —an embogl ZZ"IE&EGdr prox @L‘cy Eoewﬁ)’a%eS E%él}t%%’l el %%se%vo%?cgﬂ%éatefdo b stugl(&9 5 gas

products. FIG Spective Vie apert and head

t 105. th h
fﬁgpg:)erture %%?%enyghyﬂémp%?ﬁa blen?edeaﬁ%g%"gis't %%%%Emai%%ﬁéy&?henrggg

d to del d ts ta th duct hal ed

e BB R e k! e S8 DRI 5,270
b | uded th th rt. 1 t.he ti t FIG 4C
el Ul i, Gl L SuBRLt, 05 B G LIt mEPMIaS e i

t 105. nel 1000 t f th
[S)Egg g[lt i nven‘{'rf)%e(ralmﬁav—&bﬁgg ‘“gilé@ﬂbﬁe“a" a&?oq}%\herlgtgs éfii?(rglﬁ?ﬁ%n@ L?ﬁ%?é‘?g{lozdot hat ©
t h b te i on,
w1l be under SEOBER) TR SR Pete FHERhdn 8 e nocdfinent ot 34 7

and aperture 125 may be included with the head support 105 at the time of

manufacture. FIG. 4C provides a side perspective view of aperture 325, tubes 135,

and head support 105.
[00027] 3. Conclusion

[00028] While various embodiments of the present invention have been
~ described above, it should be understood that they have been presented by way of
example only, and not limitation. [t will be understood by those skilled in the relevant
art that various changes in form and details may be made therein without departing
from the spirit and scope of the invention as defined in the appended claims. Thus,
the breadth and scope of the present invention should not be limited by any of the
above-described exemplary embodiments, but should only be defined in accordance

with the following claims and their equivalents.



art that various changes in formand details nay be made therein w thout
departing fromthe spirit and scope of the invention as defined in the
appended cl ai ns. Thus, the breadth and scope of the present invention
should not be imted by any of the above-described exenplary enbodi nents,
but shoul d Vi 3P0@ER3IWEf i ned i n accordance with the foll orcvysmbsoans2and
their equivalents. 8 WD 2006/ 023989 PCT/ US2005/030162 WHA'T' TS ' CC;

A MELrrS: 1. WHAT ISEUAIMED B:d nonitoring system conprising: a head support
made of resilient material and having a facial cavity shapeable to the
contours of alper shgassiefivarparnsymonisming sygerop@nmisingor e r enovabl e segnent ed

edges Tormng the 1Ak SRty or Abafmbld tnd H05 ORANSH W gL he head:

support to deliver a ga I'very and
moni t ori ng sy!nt @mcoritourb af mp&rsotf’ufatChby IOIYPRI B 0y NEre reapeatt!magn‘em@ndl ng from

the facial %Q’EOWIHE%%?Q@WHQCE of the head support. 3. The gas

delivery and g sys f claiml, further conprising a second tube
| ocated within the ﬁsa@bsdpcpmdtwm}on theclead suppog ds dplied uctaseprdrakbiew 4 rom t he
patient. 4. T WOER delivery and nonitoring systemof claim3, wherein the
first tube is" Used to deliver oxygen to the patient and the second tube is
used to receive carbon dioxide exhal ed fromthe patient. 5 The gas

delivery and ﬁmm t “%rég d?% hﬁgﬁ id ¢ 01?1 orm systemvw}eclaellw? tt@ﬁhg&ac}%lngdmsgi‘XA ty is

shaped subst anti al ure-el pport
conpri sing:  aperture extendmg from the facial cavity to an outer surface of the head support.

{ 3. The gas delivery and monitoring system of claim I, further comprising a
second tube located within the head support to receive a gas product exhaled from the

patient.

4, The gas delivery and monitoring system of claim 3, wherein the first tube is
used to deliver oxygen to the patient and the second tube is used to receive carbon

dioxide exhaled from the patient.

5. The gas delivery and monitoring system of claim I, wherein the facial cavity

is shaped substantially in the form of a ﬁgdre-eight.

6. A head support comprising:

a top surface;

a bottom surface; and

a facial cavity extending from the top surface to the bottom surface, the facial
cavity shapeable. to the contours of a person’s face by removing one or more

removable segmented edges forming the facial cavity.

7. The head support of claim 6, wherein the facial cavity is shaped substantially
in the form of a figure-eight.



a top surface; a botg@m surface; and a facial cavi ,extendi ng fromthe
t op surfwoeobenbdse bOlt om surface, the facial cavitypehapmatizeisto t he

contours of a person's face by renoving one or nore renovable segnented
edges formsng t hegaf amiverdy sgsgam ¢ompriging:The head support of claim6, wherein

the facial cavity is shaped,substantially in the formaqf.a figure-eight.
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conpri si ngshapeitdn thaEpabirs hdeeabn’'s €&k Ibyashoving eid & mavedememableg t herei n

a facial cavit shapeabl e to.the contours of a person's face by renoving
one or nor éeg’%%ﬁgg&eg?or@gﬁﬁlée&“ég “Bdfes forming the facial cavity; an
aperture ext endangpetto@rexichding &emathe Galal tavity @o am owreit FfaceUstl tBEReadf the head
support; and' a tLd‘be | ocated within the aperture, wherein the tube is
used to deFtRPEIS 8gas,  product to a patient. 9. The gas delivery system

of claim8, wheje@ibe bdardfvatinathe aportutey wheremNBPRGE is God I @dliverad g I n. the
formof a figure-ei qht. 10. The gas delivery systemof claim8, wherein
t he tube igrq%E‘éFéio?Ba W&t i ver oxygen to the patient. 11. The gas delivery
systemof claim@8, further conprising a second tube to receive a gas
product exhaled fromthe patient. 10 . . L

9. The gas delivery system of claim 8, wherein the facial cavity is shaped

substantially in the form of a figure-eight.

10.  The gas delivery system of claim 8, wherein the tube is used to deliver oxygen

to the patient.

11.  The gas delivery system of claim 8, further comprising a second tube to

receive a gas product exhaled from the patient.
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