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Field of the Invention [0002] The pr esent i nvention
rel ates generally to patient incline devices and, nore

parti cul arly, CissoRereldnebio Rk Kppiitirfofs adapt ed for
use Wi th obese pati ents Backgrouhd of the Invention
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to place the head and neck of the patient in better

position for an i ntPi{RRléfQhe Phvdatiddr € i N which an
endotracheal tube is inserted into the patient's
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ubat e In which the trachea”i s opened
parsiontetly,rte 8 patiérd inaduhe tdovias addpeed fonudefwitlgdbgse patidnten.
[ 0004] As discussed in U S. Patent Publication No.

2005/ 0193496, it | s to yse incline devices
to el evate the heb& gg"’ﬂ&h Zm]"sh‘fvﬁl’“%om laying in a
ine condition for extended periods of tinme would
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and the outward recoil of the WO 2008/ 05723
Thedesirssbpasitiapios he patient being intubated, in which the trachea is opened, is

sometimes referred to as the “sniffing” position.

[0004] As discussed in U.S. Patent Publication No. 2005/0193496, it is also known
to use incline devices to elevate the head of patients for whom laying in a supine
condition for extended periods of time would be unhealthy. This is particularly true for
morbidly obese patients because excess fat in the chest wall area compresses the lungs,
making it more difficult for the patient to breath. Such respiratory difficulty can
aggravate other conditions such as Chronic Obstructive Pulmonary Disease (COPD)
and Congestive Heart Failure (CHF).

[0005] The work of breathing (“WOB”) includes an elastic component that is

primarily influenced by the inward recoil of the lungs and the outward recoil of the



-2 chest wall. Elastic work during breathing is

performed primarily during inspiration as the |lungs
wa@r@sose3e wal | are expanded creating a pressSuPEr/Us2007/022621

gradient to nove gas into b&g_ | ungs. Factors that

contribute to the elastic i nclude the stiffness

(i.e., a neasure of conpliance) of the pul nonary

tissue, recoil pressure of the chest wall, and
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pregaTY og iete WS f e sBish Walle e RS ia N Coeds Gomaressed and
ché%ﬁ%ﬁa@ldc {)ﬂlﬁfcg Sis qgﬂﬁﬂb@al Tﬁl@tdrﬁﬁgﬁb'm&' 3héRhRs t[l? GROB that is
Wien a patient 1s inclined using a conventiona
required fonmanain enchianalirgsidnal shpaoity andiah admluatarmial halume and can
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paréixtilafly tﬁon gnarbmdlpodm:sle qmtlérhm rashe diesulp fo t mr:e)isedSuttfa abdominal

cur vat ur upper. splne tends to contract the
preérﬁgggaqﬁ&cfpy Icfnr ypl fat gggunEpations s the respiratory

benefits associated with inclining a patient,
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because of esirable m sa gnment of the
slopettincling ranyph éhat ooitadts dre lofad sind eyppapoesa ofetie Ipetlent the spine of

aggravat ed for_ patient that are incljned for
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? central portion of the back adjacent the spine is
inclined for extended periods of time with the spine in an unsupported condition.

Summary of the Invention

{0008] According to the present invention, a patient incline device includes an
incline ramp and a spinal support. The incline ramp elevates an upper portion of the
patient, including the head, with respect to the lower portion of the patient including the
legs. The spinal support is adapted to contact the back of the patient whose head is

elevated by the incline ramp, such that a central portion of the back adjacent the spine is



WD 2008/ 057239 PCT/ US2007/ 022621 -3 supported and
lifted with respect to the sides and arns of the
wQaioses239 The incline device may al so i ncl udePer/nsmd7/022621
support pillow [0009] The Syipport of the spine
provi ded by the spinal support pronotes spina
alignment by limting curvature of the spine. The
lifting of the spine with respect to the outwardly
supporiad edd diftedswith despeetstoothet shdes randi asmis ofetie ratipifut Ehe incline
atient, bod s away fromthe centerline of the
deﬁ%ﬁ manplsp m%uds‘%:tl:e@gsﬂ*éoﬁf’égo% ong opposite sides of
the spinal support. This redistribution of patient
[0008FS CEf £ippbdt dfemilspnel ProPidbdVdiyttht apRaPkuppdXt FidfI0%R spinal
of the chest wall, thereby prondting pul nonary
alignrednd by dimitipg ourgjturecafdhelspine. t Theolifting b tdi spietwithorespect to the
t he.incline.ra nd t spipal s rt of the
ouiaiy fcaedl it Tl S e b HiBhies o tisey oruruase avay
frofthe 'tbRbrIFR TR SlichPintd §packd EHing§ all itel Sdes A tGspinal
0t he inclteri ne rarrp&glr?d lr?ol %sacbet vvclelenatoﬁg%iphgﬁrniene rsg)rrplwspma
suppod. t Highis gpdistalbuserp pdr patieor mas$ | desirabdy trasuiltspimnahtward lateral
su or{h tgrnﬁt'veg , _th .inch%ne ranp and spina
exGRLPk the Ot e by rmling PRI BHhPHS- devi ce
includes an inlet for each of the incline ranmp and
[0010F SPASRIIRL RPOd embSHRERH BSthitRe ARGné hieihk 35an9f3support
device also includes a separate head support pitlow
of Hevinclgneadeviael ar¢ infhdabde.diThg dedconmy inctbddamiriét, conhected to the
. l.ncline_ranpg is static (i.e., non-inflating) and
InCUBFRETR & 5 6 hoige Yoeap apd Bplep Reiypen Hcsincbine gmp #nd the
spih&1C&d PSrtri%m?nﬂe{thglﬁﬂa si))ﬁﬁf gﬁ}g;?llrt\/ Afdfnakifelli ﬂfe fn@m?? ?ﬂﬁp and
splng support are locate n an upper urface of a
spinaldsapport npysiefine separdib ehambsdrs ard thenjevivednelpddsadn inlet for each

upport may be renpvably attached to the underlying )
of ﬁﬁﬁﬁ%‘ﬁe I3pip and;the sRinplPportndpepidingslo pnsemibpdiment, the device
’ i g 0 ' i L . he
PN Q5P g SGRRECHION RalFE LHRE, mEarf s on
embodintent hhd helindedmpés stativn(i.an o inMMing P edrhprade€ a cushioning
Io_c?t ed.. The ase nenber may be adapted for attaching
m pandnieaRp et the gnclige i@pRr | yi ng support  nenber .
According to one enbodi nent, the device al so includes

[00A1F UPPSEferdddy @B iny eggghng grtlcg %ﬁi?lal oft :%{? nlé&ﬁ%fe - an upper

The support ‘pad ma or tac

sur$acp pafi tn padetlpingrsuppoier | Thadndingpeinip aadEpinal [APFat may be
According to one enbodi nent, the Eati ent incline
rerRRG eAtRaEhgst tostbs underlying srpptortiery lemativaly; ansiybasecured to the

un(iéér?fggt%te ;ﬁgb@np AQBAAHAY 1078 eRBb&TnehT 1R BRI RIS bl member

having an upper surface on which the incline ramp and spinal support are located. The

base member may be adapted for attaching the base member to an underlying support
member. According to one embodiment, the device also includes a support pad on
which the base member is located. The support pad may be adapted for attaching the

support pad to an underlying support member.

[0012] According to one embodiment, the patient incline device comprises a
transfer device including an inflatable plenum having holes in a bottom sheet to create a

load-bearing cushion of discharging air beneath the transfer device to facilitate sliding



| oad- bearing cushion of discharging air beneath the

transfer device to facilitate sliding WO 2008/ 057239
wEANBS2807/ 022621 -4 novenent on an under | yi PQT/US2007/022621

surface. The transfer device,preferably includes side

pul.l straps for applying ph?fing force to the

transfer device. [0013] The support of the patient's

back provided by the spinal support of the present
mqvement o an andwlymeasiacte The sanderedevicegyetarably eludes side pull

uhcl avi an vessel.s r romnent. This facilitates
Str%)asgﬁre?’pp@@ﬂ% PY m%é?\rfiggo tﬁfﬁgﬁg or &H@Feby obvi ating the
need for traditional forms of patient positioning
[00181 Ng TwesRippatt bf fRNSatRht’§ BAE! ﬁrovﬁfe@lobyd g spifal ort of the
enbodi ment of the invention, the incline device also
preseqd| uyertian alsp cmpkesuphsoclaviclel arcas edd othe cqupoleviae edsstds more
of. the J,ncli ranp. The cl avical supports nay.define
prpita, 17 et Ries FoRTF AN oS IRRERY o gy he eed fo
tradiBiSRA Forrh® of Ptidnk %bkiﬂ@mhg'ﬁ@ingrhospi?dl URERADE WleYs. ABYording to
define integral extensions of the interior of the
on¢ gubpdienentwp the inveotomuthe iimdlinatdesive 4l@0intJudés ctavitiahgupports
t 0 ,one enbodi nent, ul sating pressure,systemis
locied o QRPPRE it P Jhd HSTiRe \TaR| < LBC CAVisHl SUPPOHy may define
jafid 3hRRbR CRTRRpSHcRht iRERAl WAR! rdshS) | BeaeH e ¢
seﬂpr onote skin int eger%}d?yt g%t%gt }’Vgﬁt re'(s:@ér‘?# otpt Fh%A}éiggﬁ%ir%élp or
alt¢roatorety, enino defimn integrhle extpndiaat ofthepinesourod thy Shelifie ramp for
inclugﬁs.an air supply (e.g., a punp) and a regul ator
COMBOBIRHARN- 3i r fromthe air supply. The regulator is
preferably adapted to deliver air to a plurality of

[0ABpOEA & ofing RS 0RL einBGil ﬁt, o i&%n% 2)%5 e SystERAs g)'fg\qde:c? for
fromeach other. Preferably, e gufatoy I's adapte
delivering airi pudsey tobneot inere ipflhtabld chambers ofi die-patiestsidciie device to

via outlets of th r.equl ator to each chanber _
pro&%ﬁe%f‘bdm?%mé(na‘&ﬁtﬂag?n ofoIRiQE- r dtfisPiding to seneoembadiment, the
' . I ' dto .
puitfng JESIR S mHORA TR r b, €ROY i) ahd o BERR S cbiving
air firoms therair supplye nThe egelaabliy prefirhblg adaped nddliokt & to a plurality
aving b Ltons associ ated with each outlet of the
of (KRR Shihs §h IeHe SRR B HRSERTEc G AP FeRRC ofee Proferby, the
- al j [ let. |Ln this
rogfilibrds AOHAHIcR 81 Ul of kel Bt ot o WEn Bllsehir AP gl o the

regojatdrhie qauh shimbg q@nassed & sy stk of [tAO 1gulh6:C OABEIEing Qo one
one enbaodi ment, an air supp i ncl ude a source of

uppl y may i ncl uc
exgmRiay rabodiment, theTagulater i adapted 49 ideliver gir toaipsiorfigur plambers.
Thi € u t e ' L ai Pr ef erabl .t he
RS8Rt Bl SHRAEIAP S, SR b o
asspciated evitneagh outled éfithe regulator for switching between a pulsed-air delivery
and a non-pulsed air delivery via the outlet. In this manner, any combination of the

chambers can be pulsed by the pulsating pressure system.

[0015]  According to one embodiment, an air supply may include a source of
pressurized air and a heating device for raising the temperature of the pressurized air.
Preferably, the heating device is connected to the pressurized air source in an in-line
manner and can be turned on and off by an operator for delivery of either heated or non-
heated air by the air supply. According to one embodiment, an air supply includes a

source of pressure air, a heating device and a pulsating pressure system. Alternatively



manner and can be turned on and off by an operator for
delivery of either heated or non- heated air by the
w@resssppd y. According to one enbodi nent, an aPCT/BE8PT/22621
includes a source of pressuge air, a heating device
and a pul sating pressure system Alternatively WO
2008/ 057239 PCT/ US2007/ 022621 -5 to heating the
atient, the patient incline device could also be
to g@ﬁpﬁ &t paientotie patientpaglineevice goyld alsp be adaptethtoi doat thagatient

o S et B SERH R
inclifi RleVied -onPwafchr @Bl patiertnREREGEI Prafrdbly, BRheatild" SF WRFhld be

_to the patient through the ventilating Openings to
dirpated/fodthe patidnt thyowgnthe Iventileting apeninge tpprovatetcookmy ventilation to
i nfl at abl e. nent of an_.incli.ne device agcording to .
the ef AR AR GPP e RALHR GG IPVIER e GRRIS TgrpHRgtion

WBERY RESpted 46 Nindfidt NentilGihl ShehEB, sidhe i1} den
Cosupporta%%d thg“base #énbe??ﬁFb?%gxgnplgéqﬁgdﬁgkk Famp, the
centertioe alippgritand dimebass peentbenffort dxvaniplerent i on, a system

includes a ventilator for delivering a ventilation
i ent incline devic

10AFE,  ActofBhe i oneiped &b Vental 2 VSiRPaRcidsn 4 Pentilaar for

delg\%ﬁlrlk 9 viatilayieh @ds tPa Hhgen? %('fl lﬁ tatigtfi gncg}ﬁ)ig #%‘i@e.t ec?rhtréﬂ system

inflation of one or nore in ta ers o
mongtotsi the rete\dt cehicin vertilptoors gast 3 detilveredas the phtent and adjusts the
. nitared breathi. rate of the patient. Preferably,
lnfplﬁen 0‘8{1?1?60|°r 0P éﬁﬁﬁ@&eaﬂaﬁ}bsﬁ ph ther HiFlige ds¥ics i response to
har@B¢ nthb Bbni B i | i
chRR) Lk Flont G in gl Bl Pertbl Aol fem s
adaptdd tatpravidobothheontrellédiaflntiompands controtel deflatiatjol fie ihfigable

tient. Brief Description of the Draw ngs [0017] .

Chﬂ%’atgeﬂ-r écgordingtorpneamhadiment, the inidationpfthe Imeliae ramp is varied to

‘nati -incline device according to a first exenplary
adjgﬂbtggpér%hg of the invention including an incline ranp,

a head support pillow and a centerline spinal support

renovably attached to a base nenber. [0018] Figure 2

IS a perspective view of a patient incline device

according to a BieadDéicApPAPbRIIE BFaaagENt of the

invention including a static incline ranp and an
0017f | atblie £ERt £detdpecRR 0 ToafedtOindliRA SRvi
0017 oS e Ererpect PRy SEPROHIAEAE [l O LRE Woice
acqoatingtut a firs bxemeplaig\enthedaman biithednientian ideluding xiaeRhetayhp, a

embodi nent. i ncl uding an incline ranp, a head support
hearsli qupawﬁjog anciJ a ce%terhne spinal suppogp removably attaclge% to a base

member.

[0018] Figure 2 is a perspective view of a patient incline device according to a
second exemplary embodiment of the invention including a static incline ramp and an

inflatable centerline spinal support secured to a base member.

[0019] Figure 3 is a perspective view of a patient incline device according to a third
exemplary embodiment including an incline ramp, a head support pillow and a

centerline spinal support secured to a pad.



centerline spinal support secured to a pad. WO

2008/ 057239 PCT/ US2007/ 022621 -6 [0020] Figure 4 is a
wWEerspsrsd ve view of a patient incline device BCT/OSZINNTIOR2621

to a fourth exenplary enbodinment including an incline

ranp, a head support pillow, a centerline spinal

support, a base nenber, a pad, and an infl atable

transfer device. [0021] Figures 5 and 6 are end views
[0B0] 5 Fhgwent isamssiveeiveoyicw ¢fat ipatient jinginendevicgeadcording to a

id ] N ffect on a supported patient .
s, SRR At Bl B MR i, Brteali pnert piow, 2
cerErtiBe BpinaIRvBHdrt, Arbasd RemBEr, Eipdd!a8d ak ivifable BLRFS ddice.

views of a patient supported on a patient incline

device illustrating the effect on a supported patient
[0034bvi ddeunsy Stand ¢ are end viswssyfi patient sypported ®h 4 patient incline

resent kL nvention 0023]. _Fi gure iS. er gpecti ve :
e E RSl R, <R oh i bt Ebiol arbidhg H 18 Septefipe spinal
suppoRThIR preQIPRAEARSH, of the invention including an
incline ranp, a head support pillow, a centerline
spi nal _support, and clavicle area supports |ocated on
[028bosikigurss deand dfaret $ide iviestsi ofea patignt sffO2t4fl ofi 4 patéent Ancline
i.S rspective view of a patient incline device . :
detife, DRI fectiost o SlkafuRlpiebhamionnity Mectcnisriing spinal
support oTéhd peseh@fivefddr. Ng cl avicle area support regions
'ocat ed on opposite sides of the incline ranp as
i ntegral extensions of the incline ranp. [0025]
[0028hur &FigureiSsisa parsrentivd view ofysatientt inolineodevicepacksadinigny a fifth
ressure, contr ol stem._. [00 Figure 12 is a
xR TR RERCpE T b Chor Mefiiing, o) shgfin,aipumd head support
illoRS ladhtegli \gpRrtd&yd Q8vikR-ard ' L 784
IS W1 s DA ABCBN R g1 ERSHpLAE e
of thelingdine sarhpn of an air supply systemincluding a
source of pressurized air, a heating device and a

sati.n ressure system [0028] .Figure 14 is a )
(033 2 kiR O R PePSAVE e GLAdHeHgH o dinits Sisording to a
Vg > _ At . ._
R e 2 o iy g R B oreg, support
regidng lopatechionospposité sides iofiché rmecling Stap dsnintedsglonsensions of the
es in ventilation gas delivered to a patient

.__chan
mcﬁ?‘b the ventilation system WD 2008/ 057239
PCT/ US2007/ 022621

[0025] Figure 11 is a schematic illustration of a pulsating pressure control system.

[0026]  Figure 12 is a schematic illustration of an air supply system including a

heating device in-line with a pressurized air source.

[0027]  Figure 13 is a schematic illustration of an air supply system including a

source of pressurized air, a heating device and a pulsating pressure system.

[0028] Figure 14 is a schematic illustration of a ventilation/inflation system
including a ventilation system, a patient incline system, and a controller adapted to
control the operation patient incline system in response to changes in ventilation gas

delivered to a patient from the ventilation system.



-7 Description of the Invention [0029] Referring to
the draw ngs, where like numerals identify like
w@b@s®esit23y there s shown in Figure 1 a pati eP€T/US2007/022621
i ncline device 10 according. %0 an exenpl ary enbodi nent
of the invention including an incline ranp 12 and a
centerline spinal support 14 |ocated on an upper
surface 18 of a base nmenber 16. As described in
greater detail belld¢eripHen of thetlaventien spi nal support
14 is adapted to contact a central portion of the
[OQi’Qi i enReferringal theadijaniregs; whére 1ikeinueesaislideati BWike&@ements, there

. l.d of the atlent and to support the central
is S8R i Bl 1 2 paficl UM 18 40 Scerbng i on ?ﬁéﬁ%@?ryﬁmbodlment

of fﬂé%@énﬁ%ﬁﬁﬁdﬁmﬁﬂ@@@fﬁchﬁé rdm rlfﬁrﬂfﬁ Qénté?ﬁﬁé(s i #&ﬁ 14 located
provi des proper- support splne an ate
on e aippensublace 8 pht besetmembar 160 Aodsosbddeingretsr detail lbtﬂow the

R BB DB heh Lk Sk eSS v
adjh@etn?f}fél sgﬁfétaﬁﬁ BERW @ sﬁ&ﬁ%&? stfhewsént ah(? B &%P?ﬁ thencceln ral back

relativ apse con I on OoCl a

portioh labal herghmho&a tler basameathendb. Thelplpwdtéd SupportRE theddeRifrall back
xt ensi.on of the chest wall pronotes pul nonary
BIRK Vl@? Pfolf%éﬂﬂ]"“rﬁ’é ﬂilqw%ﬂllil%@dr latepnlly Tediptribhiss gati¢nt enass on

M T g RO e

redmtmlamg)ﬁ%f fpatiers QiHsﬁfdsultsWnt dlatefal URfRASI0R BF the @Red fwall 1nstead ofa
head, neck, upper torso) such th haf t

rel%ﬁbr Colmﬁ@qg SANG3HOR Hssqsiatedemiithi nclineweitheut dhe anntanigne esp1nal
sua‘f!'oftnﬂ %0 (fe;igrafr%(t&sm(ﬁwet;ﬂég ‘?}é Rlpw%&;?{o#iqq & atgh%tme%ﬁm%cs.
subst ant ially planar bottom 22 and an upper surface

[0036] TrEhelipplitic famif A2 &ofAfe @evich €0l 8ObéAE AR bascSMERBS: 16
downwardly froma forward end 26 of the incline ranp

adj aeent fo aeforwgqq(pr dged errd 2Chef the dicline devieariy mcg)i 1|sgtrangeg for contact
t a
w1t§gigr pBHl rzkgaadgﬁﬁ-ghg BF:% N élecﬂg\él:gg% t%)r éﬁ‘g’ﬁ iﬂ&g tlgf upper

portibe of ﬂbe@aﬁ&tﬁflﬁ@&vat@d(ﬁt anNdiglewith a8%hedtd & lower portion of the
substantially constant along a majority of the ranmp's
Paqe@h@t&» legs; feet). eElg inclineampmBd ingludes asybstantindy planar bottom 22

| h
o 5P 1o 312" THE PR etk A Sofhe, eliv gL s sopes
dothp’pe&dlyawmlaomr@ﬁrdtdhﬁ 26281 RO inclih® Padp 132 7Ee. Cﬁﬁtﬁﬁldé"?ﬁ‘e incline

spi nal support 14 of the incline device 10 inclu
ramp) s logated adjayeqé It@}b‘?adkﬁljﬂtwmffme deviceal0)upwerds sueiraaed end 28

of #& in{ MRk dpneThe hite, SR8 Yrost surttrectt SR anainerwerp 12 is
substantiglyl ¢ometaBPhIRAL a MERAB bf A rhinp& lenfth. ONE 2R tl?éNméhne

fromthe head end 20 of the device 10 and towar
ramp 12 has a cross-section that is generally triangular in shape to prov1de the above-

described angled elevation of the upper portion of the patient.

[0031] The centerline spinal support 14 of the incline device 10 includes a
substantially planar bottom 30 and an upper surface 32. The depicted spinal support 14
decreases in vertical thickness towards a rearward end 34 of the centerline spinal
support 14 (i.e., as one moves away from the head end 20 of the device 10 and towards

a foot end that is not shown). The upper surface 32 of the centerline spinal support 14



a foot end that is not shown). The upper surface 32 of

the centerline spinal support 14 WO 2008/ 057239
wEANBNS2807/ 022621 -8 is not sl oped at a consP@nUS2007/022621

angl e and, instead, defines_g_curving profile along a

mejority of it's length. Thus, unlike the incline

ranp 12, which is generally triangular in cross-

sec the depicted spinal support 14 defines a
is P%}ﬁﬂféa ahp GpRstant alwlé ae@ritl@mdi fedi Iseguarvalrvmg pmﬁi«r along aingajority

Ofl tﬁﬁ%ﬁg ?Iglrlrl%)hlﬁ pr e %7 ‘Ya}gkaa 053%4%[8 ly &ﬁﬁ@&f‘@f g} §Foss-

seaidhathe depictd dpﬁﬁl Bﬁiﬁpoftﬂmﬂel' %eé DreAAERETo M, t’hh@cé?l@érflh@%mal
of the incline ranp 12. As shown, the spinal support

support K fislnsated onothachase embes 16 iedrwaidly pf elfecinabihg ramp 12 and

blique e t theb t.om 30 such
5 ds R e oy i SRE Fiednhiseuina 2n odaevigh portion
of &l 1ﬁaine&u1§apqat ALsHoWt ﬁﬁtsﬁlﬂahﬁlﬁpﬂﬁllh"iﬁclﬁ@&pﬁ fbéward end 36 that
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t
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support 14 has a wd i's reduced
arrangsd de contactathaibdekhof W)atlcmf( whioeis ireveivied e)n(rjthmincllﬁe désice 10 and
0 t he .spinal suppor{ 14 is located in a
elei%ﬁ‘!@%me lﬁ?lf‘{} r&’é‘ﬁtlérogghef IedQ with respect to the
adj acent incline ranp 12. Centrally located in this
[0032PNErTHY EdhtdrBad halt g@ﬁ 14”1?;15 @w& WWC %Vhlél{' reduced, with
centerline spina sup|g S a for’
respeatiteldl widtlnr Wir,oof thie mtimepmnpem Sksbsimkvnnel&r spih#l su§?¢rﬁ€l4 is
ce 38 is defined al ong each o

1°°§%BE‘S’2$§E tt%ﬂ%gilwce%trﬂ%asfa%foq Yrh respei g9 ﬂmab%ﬂem lmhne ramp 12.
Ce@@zﬁ@uﬁ)‘éa@fi ih I}ﬁlsargﬁ’liﬂ{%r fés &4 1 GRY gl%(iil g%ag ]t2 Jhe 8Fnterlme

t he "spi nal  support space
spindsepparhig adapted foramntaét Winlea nﬁﬁdlle PbItidN VT ke pa@@ﬂt s back near the
ther |ater y-portions of the patient in the
Splg%ggﬁ’@fp ﬁnto base? @rﬂeﬁn[f@)e@sg cagh glbapnasite dnterpbsides of the

splﬁahesu‘ﬁﬁ% qr4l bGP B %&Q%egcr&)% |48 3 1%%2 acof the spinal

rmelatey rearwar Ine ra

suppeEtll|4t Eache;pmerHSels |adaqgedsmrmedeusngo@pbtno%fltﬁe pzﬁfehﬁé‘ﬁﬁﬂls and
atient's back adjacent the spine such

per%‘ ?q{ atgrﬁ Mé’oﬁéonée pPGmetent ipherage afrnmbesspasisor t 14,
The support of the spine by the spinal support 14

[008BJ71 t S\ s Gd4ENIIWY %vath% @ﬁ%h@?ﬁn ﬁ%\;})\ﬁrg 611 is fqggtregl\"é%?l}?giately

result frominclinée o nt
reasmqubarft the dinclifiee rangpa . S%fﬁ@@uﬁ?th@f cérlttlifle RpmbEYupport 14 is

rt 14 is convexly curved along a majority
am’d‘% ﬁT ?Oscqné‘f?g Q“ﬁ Referfet hask adjagat dheaaping suely ﬁm@gmepspmeus supported
by ¥ $pihal iBpor? 14. The support of the spine by the spinal support 14 limits

curvature of the spine that might otherwise result from incline of the patient without the
spinal support 14. The upper surface 32 of the depicted spinal support 14 is convexly
curved along a majority of its length to define a generally rounded profile. This is not a
requirement of the invention, however. The upper surface 32 of the spinal support 14 is
not limited to any particular shape and could, for example, include a substantially

constant slope along a majority of its length to define a generally triangular cross

section.



requi renent of the invention, however. The upper

surface 32 of the spinal support 14 is not limted to
wa@enspsms cul ar shape and could, for exanple, PELUSIET/E622621

substantially constant slopg along a majority of its

l ength to define a generally triangul ar cross

section. WD 2008/ 057239 PCT/ US2007/ 022621 -9 [0034]

As al so described above, laterally-located portions of
(00394 pafis alse desreibadipbryealatsaliy-logated portions phtheqatient inglnding a
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ssspfalel el enfEnigh bt SiepbRELs TRt cige O o bgie Rasent, Eravity
for8&Ca¢tH 8h :liﬁ'gg it Q@émﬁmgﬂi&sﬁﬁﬁ%ﬁﬁ S@ﬁm@ﬁ%&fx&?%p%p}% chest

chest “wal | "area absent the centerline spinal
walll airegi dbisertt éineicanterinaspindl sufpmtt Bloeilnehditd dras thé Rt acduntulations
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anzlogriue $o tHae rdsaltingavitendr stavalinghpersoma@chddahk Baokdnd dr@ws the arms
"t hr est f [ 0035] According to one

st" . .the. c rwardly.
ba é‘%‘ﬁﬁf‘? ;fi‘fﬂsbft ?F]é?tg)r’f‘%‘iﬂlilymnt, t he base menber 16

conprises a flexible sheet nade from any suitable

[Odggfr ap&é&bhﬁ%g‘%% Q{%'Jef'l!)resﬁtlgl :‘é-énfgg]eﬁ en'gdl}'%%ﬁ%nt,h (l:hvgeggsre mbmber 16

required: er base ers c e used "
comprideadi flgxibssheetraraie font hay saitsbls lltlh’sip&ﬁtid: alhd{gria’l.l gACﬂexible
i p.construction. As shown, the incline ranp and
She&E OSSP dS LBF FRguIred:y, @ﬁ?r hage Jpembgrs genddbe Bsedniaclyding base
R i e of 40 i gd .on.
e s osRU S AR TDEREE G A B 1 §¥Tne ramp 12 and

centarhinespiea stppdrhd hm(dtthﬂ&dgalﬂ}& bal@m%ﬂﬁ)eﬂ g@bﬁ Buitdle fasteners 40
rt .14. Preferably, the fasteners conprise snap
¢ Su‘%g Peripheralfabs ¢4 and ﬁw @uﬁeﬁwrléelman@cmdntg the incline ramp

; | nstead .of the
12 §h8 R TR sl RHEXET Prcitilby BE 888 A0 G000 abSpepers o
depi¢ted. atAmcéuimble einseshattabiembias Bowersesould baRfed instead of the

depicted snap members.

[0036] As should be understood, the attachment between the base member 16 and
the incline ramp 12 and spinal support 14 provided by the fasteners provides for
alternative attachment of the incline ramp 12 and spinal support 14 to any suitable
underlying support member instead of the depicted base member 16. Also, it is not
required that the incline ramp 12 and spinal support 14 be removable as depicted. As
an alternative, the incline ramp 12 and spinal support 14 could instead be incorporated
in an integral, non-removable manner with an underlying support member (e.g., a sheet,

an inflatable or static pad, an inflatable transfer device, etc.). In addition, it is



the incline ranp 12 and spinal support 14 provided by

the fasteners provides for alternative attachnment of
w0 b@sios2Be ne ranp 12 and spi nal support 14 to BEI/US2007/022621

suitabl e underlying supportonenber i nstead of the

depi cted base nenber 16. Also it is not required

that the incline ranp 12 and spinal support 14 be

v | e as depicted. As an alternative, the incline
CO?C&H’@ 2théhah% sPial sumepol¢ and imelina ramp t1gacowlé be adapted for
t non-re vab

serfPRERGTGEh it lch B e g Parn T3 SR pR AR witggu the
spingifsupp@bli4 or static pad, an inflatable transfer

device, etc.). In addition, it is W 2008/ 057239

PCT/ US2007/ 022621 - 10 concei vabl e that the Spi na
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centrally | ocated between opposite |ateral sides of
the incline ranp 12 such that the head support pillow
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b tach unp to the inlet 48) into
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12 will, be transferred into the

I|ne
S“pcPSﬁ %{131% ARngt Gedpeline ramp; 12 angt pentesling, ép1§@1| svaport 14 are
and
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air introduced in the incline ranp 12 via the air

[0039] et The. pap@ﬂli%@l}:hﬂ'dtde\ped l1@nfcludesld seeondmlewes53 Qonnected to the
head

i.ncl ud et. 52 connected to the
heaQ&BB%‘PTe P‘HPN ‘g‘\iﬁ’ 4 gt head SPRPortilleN 48 (8:8p pyattaching an air
kd DWidiGt §2: Bref:
pur) 16 MO 2 Srefer ity She RGHAI el spBATEP B s separated
fromutbpontenpr of the #Blins raﬁp)aeraﬂoe}ﬁfowde for independent inflation of the

support pillow 46 and incline ramp 12. In this manner, the incline ramp 12 can be

separately inflated for use without the head support pillow 46, for example.

[0040] Referring to Figure 2, there is shown a patient incline device 54 according to
a second exemplary embodiment of the invention. Similar to the incline device 10 of
Figure 1, the incline device 54 includes an incline ramp 56 for elevating an upper
portion of a patient and a centerline spinal support 58. Like the spinal support 14 of
incline device 10, the spinal support 58 of incline device 54 is located rearward of the

incline ramp 56 to properly support the spinal area of the back and to lift the spinal area



fromthe interior of the incline ranp 12 to provide
for independent inflation of the support pillow 46
w@r@siopBe ne ranp 12. In this manner, the inclPEBEUSEND022621
12 can be separately inflatjgd for use w thout the
head support pillow 46, for exanple. [0040] Referring
to Figure 2, there is shown a patient incline device
4 accordin cond exenpl ary. _enbodi ment of th

with tespct ¢ st mma?s Pg then patisnt [t rh?éer&lclme&enidh%fchestu\gm e The
e 20 BEIRKL SR BA) 58 B M BARPERR e o
basganemebdri6le spi nal support 58. Like t he spi nal support

14 of incline device 10, the spinal support 58 of
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suchf ast #ie igatthentteriar dfahespinblysuppor58. t Tiee mloknd rangp 56 of patient

I 56 d centerline inal _support 58 are
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spi nal support 14 of inc | ne , IS _
Constfictedabltieis nAamnemtoeihcléde arsinflaablcspail suppbhies 8s fhieriadline device
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thef llnﬂhllah@ spireal lsummm 8. #ifis Icnﬁdeu\mblel; howetd, thac thed@neerline spinal
Constructed in this

S“I%Pﬁﬁnéﬁf g 4 ﬁgpu ng mﬁ? 5@% alﬂﬂeetbepmﬁhne d¥ppott bygincluding a
cuéhﬁﬁﬁﬁg‘%llgle\’da%al %ﬁcﬁj%@'f() ! Matﬂﬁg\blr ?? il We §MEHLNE  the spinal

support of a patient on
support-38nf | at abl e) |ncI|ne ramp 56 of deV|ce 54 with or
wi t hout the additional support being provided by the
concelvable

10043} o2 R i SBARE cprigdine spival roapcas of Hlivedevice 54
pre@érﬁlﬂy *ﬁ% §%@ﬁl‘e& 'ﬁf {}ﬁtlrﬁséxesu}fa?tﬁi BbdsP fekdber 6@ Qﬁer?%re are not

including a cushioning f mat er i al suc

addptad: fqngremovgle froim thehbase nhembar 6@ fin tthe abpverddscribddppnter for
The incline ranp 56 and centerline spinal

HNEH%B%??’ incline device 54 preferably are

secured to the upper surface 62 of base nmenber 60 and,
[004BET €14 &howh © KO Trelai2RIEREhs{ s 5&@9&9%@ BN 119;?3596 and

nmenber 60 in the above-descri bed nanner I'nc

cengesling eping. support 58 of incline device 54 are similar to those of patient incline

device 10 such that spaces are defined above the upper surface 62 of base member 60
along opposite lateral sides of the spinal support 58. In the manner described above for
device 10, these spaces are adapted for receiving side portions of a patient, particularly
those of an obese patient, when the spine of the patient is supported on the spinal

support 58.

[0044] Referring to Figure 3, there is shown a patient incline device 66 according to
a third exemplary embodiment of the invention. The incline device 66 includes an
incline ramp 68 and a centerline spinal support 70 located on an upper surface 74 of a

base pad 72. The incline device 66 also includes a head support pillow 76 located on



[0043] As shown, the relative dinmensions between the
incline ranp 56 and centerline spinal support 58 of
w0 p@BiosR3devi ce 54 are simlar to those of patPEmnUS2007/022621
incline device 10 such thatjpspaces are defined above
t he upper surface 62 of base nmenber 60 al ong opposite
| ateral sides of the spinal support 58. In the manner
descri bed above for evice_ 10, these spaces are
the eledamP P HEenA b@ggpﬁ 8T g i5BAGSYFS 8O Brefiably, cach of the
indbRE trhusi| 6, e c&li@BiSe Qpindl sipeiter(Pald h\ﬁ‘%ﬁ A%ill i
1nd£ipi #gﬁgf@% hee Bati en? F’lsn sa o?tte7ed o(;]gﬁ]eeasm gf’ .%1 ow 76 is
infhatbpeor LikB8he inolideidevires Kr ofi Figurt d, fieguatient3nclinkaleeick $6 includes

. ,sh tient [ncline device 66 according to_ a )

inlgts 7 S G S plating thrNsUing EHED 6F andhBeadpepert BHIOWLA® respectively,
. . ! S ! . .

nd 10 VLSS LA 1O AR i o

spisalr fuppert 7@. dhedasdpask7Dexh]d defintan inflalableechdebe eAfématively,

| so i udes.a _head support pillow 76 | ocated on WO
th%é%mfg% sgﬁéemlmﬁlmg supporting maeriglig an irteriengs thgbase
' h&afne of the incline device 66.
pa%ﬁgé "gfr%glgll’ g?l’ each’ %?')'t he incline ramp 68, the

centerline spinal support 70 and the head support
[0045] | ovinZ6siimglar nrahert @bthat ddstitdeedt dbeve fad deviced 0| 64, the incline
of Figure 1,.the patient _incline vi ce 66 i ncludes
ra%?gr’ﬁg sentergige Fpinal swppet i7ﬂg’%tdﬁ‘é‘°? %g Rrdmeasignesbwih despect to
j 7 ' I
cah e SR ey e B tISRRET IS Y4 of B 120 7251 gach of
oppasite ilatttahsidag) of e spiyml sappatiPRorAs Jé@criﬂ'daleaﬂws,ethlﬁwspﬁaes are
cou define an .inflatable chanber. Alternatively, )
ad%ﬂ%‘éi g)agegelagcpp?gs%apa PRHINg aaﬁvleélainaml@arbug@&%ﬁen@atlent,
: j i ' ase pad (e.g., foam
Whgg% ﬁﬁ%egitk tS% ,&ﬂgg*gp;tﬂé[pg%aig{.pp}oﬂ%gb simlar manner as that
descri bed above for devices 10, 54, the incline ranp
[0038] andlleepatent iindirepdevade §6 ppclntes? Bisttheldedd decabfl ahi &abs 86
di nensi oned wit espect to _each gther so as to )
congfiefdo éﬁ%gé%? B"E‘ t égft}’é 08¢ periptiene af the base pad & 2pand adiacent a
pogi | Shdesqaf j N .
o R 8 i AR O rhBs ThobE, mANREZ R fabfert R Blovide for
remayableatiactonend o€ thealewipp 66itd en sndbelyingrsuppors membar.
patient, particularly an obese patient, whose spine

10043}  orpet R R i o B sROVR Gbantaline Rt inhin devioe 83

d : '
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inchgles om inelitearampo0 ahé apeesiteribme syrinadsupport 92slooatedi@n, an upper
sur algzg 91‘6a05}1 aegz?sresmgrﬁbgrr N gﬁe In%{ine device 88 also includes a head support

pillow 98 located on the incline ramp 90 adjacent a head end of the incline device 88.
Preferably, each of the incline ramp 90, the centerline spinal support 92 and the head
support pillow 98 is inflatable. Like the incline device 66, the patient incline device 88
includes inlets 100, 102 for inflating the incline ramp 90 and head support pillow 98,
respectively. Unlike incline device 66, however, the device 88 does not include
inflation holes between the incline ramp 90 and spinal support 92 and, instead, includes
a separate inlet 104 for inflating the spinal support 92. As shown, the 104 inlet is

elongated to extend to the spinal support 92 through an interior portion of the incline



renovabl e attachnent of the device 66 to an underlying

support nenber. [0047] Referring to Figure 4, there is
wabh@snsase i nfl at abl e patient incline device 88PCT/US2007/022621

according to a fourth exenpligry enbodi nent of the

i nvention. The incline deV|ce 88 includes an incline

rarrp 90 and a centerline spinal support 92 |ocated on

PREL . rface 86 of a base_menbher 94, The incline
i off o g ipch 104 Sxirarl fom asifonitase phdiencliseruppo0or receiving
a éa@@@éegupﬁofnhﬁ shuped gég &g?’g 281 dhﬁ?seﬁaﬁl%el{ﬂg@ desmﬂoly locates
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thej gxggrion portmmpolls injdid 04 ewap flommthe werﬁbéld&wmh& $pifad sapisbrt 92,

o BB bl e P bt St s
the|d’ﬂ)@béﬂlﬁéﬂ&&iﬂ‘|sﬁE§otit‘ﬂQsp1;1912suB€(frf ppfl ating the incline

ranp 90 and head support ow 98, respectively.
Unl i ke incline device 66, however, the device 88 does
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deigh, B ipg B 196 CEBH Femptise P inaigblerhasyien gr,”agé%my, could

incfldle A% SHABR s Srtﬂ%df ﬁ%gf 11153.3 ifitePBP S He 12 B)orteﬁd()e 0% %ase

the spinal sup nrnterior
member Phed lonated\on zﬁwpassm&ee Eﬂﬁetﬁaq(@%/ Qb6riling to dn presently

The inl 104 xtends from a_side surface o
pre%eﬁgﬁ qﬁl%qdﬁgeq,ta% MbeL g pq,xpﬂ@sesg %eacgble shegt. Hagwe)ver this
is fdt GBYAredCHIdCe (Fasd menidr 34" coRtBY su %ﬁa@? E’llagﬂ i} ﬁ?rgfructlon

desirably locates t exterior por Ion

Thg davm/\&& ifolwdes ttheterleat E@&ainoantdéfbnaﬁbst hi) stub e SetpRertof the
n1t|n ont act between the patient the

base ﬁlileé]ebei%rﬁ-e bﬁmet eggg afetttaqhef to) c&q@eraflh@ fqg@gg@. meunted on
tab& WQfARA atdué Qﬁe BEripey SPIR@kad l‘iﬁgor’i“hlg %Iréhg%ég]t §r0v1|d%ﬁ, for a

patient incline devite 88 includes a pa
relqa@ﬁ%@@qha@nvbet@ifeen diee/ base iémbdrits phihcifé devitd 88 and the pad
106conpr|se an infl atabl e chanber or, alternatlvely,

could include any suitable supportlng material in an

interior of the pad 106. The base nenber 94 is

[0o4PICat glhe Patight h'llé‘ﬂﬁ‘é dSHEL 88 ls% nEEtﬂe@Q%aﬂl?rﬁ tr@%?e?ré%wcg 112.

to one presently preferre
Thevpatient teusfeomerices eld 2a ifi Ithe mkmlllekﬁmetmanhﬁv\ﬁmﬁﬁdest & $nflatable

IS no uir ase menpber 94 coul d be
plegy %SP‘%HPFEP’P ﬂq%".tta{“ds‘irﬁc% KhSTERig & lpagdrbearingecughipn of esfslpmg air

beneath lthsl@ansfasdeQner t n g
enper I pher ys of the Sl%ggga&nig sgqgl% %gﬁfi ?eogke&?es temdme
devigecB8ais tloratredort an uppmp enidewd thapatenetrsnsfarudeie 10D, Tm@b@hne

b h f th d 106. Thi
RO e 8 DALYy SRt S o
the bed 16&addphR oA e dIBYID Gftachthef to! d36hiAGVE RN eH& s EuRND on tabs

t he pad
located about the periphery of the transfer device 112. Similar to the fasteners 108, the

fasteners 114 provide for a releasable attachment between the pad 106 and the transfer
device 112. To facilitate the sliding movement of the patient incline device 88 along an
underlying surface, the incline device includes pull straps 118 on the transfer device
112. As shown, the pull straps 118 are located along lateral sides of the transfer device

112 to facilitate the application of a pulling force to the sides of the transfer device 1 12.



106. [0049] The patient incline device 88 also
i ncludes a patient transfer device 112. The patient

wWo eaneses9 device 112, in the well known mannerPCT/US2007/022621
includes an inflatable plenqymand holes in a bottom
surface to create a | oad-bearing cushion of escaping
air beneath the transfer device 112 to facilitate

sliding. The pad 106 of the patient incline device 88
109391 oclg%fé’am@ﬁg dngwippé threugh d.che dateraheheptawpld axtensiom andgpinal

' : [ i fdevi [ d fas ers
suffPit ok o e eV BBt (Efedihs, Bibd{cTBRbRLHERF Bpesen
invehttorpiad1lidateid Rufeting dirstie FRasak) a8 obbdeqnabieRNI20ti® shown laying

cogperatjve fasteners nounted on tabs |ocated about
onpRdngmeidsHice ) 23 haying apripglineapmp dgf elevating thgjupperportien of the
. : f er 4 vi.de. far .a
pobf S PP PRI Fog CERLENST Rl M BERY bR 12
suppoatisf the hedéM28 &f 12 patlent.f AGE indiat detibe 180, Wiwider, either does
movenent of the patient incline device 88 along an
not, {adrds i gertgrlingc spinglh supnest japeordiagi e thecirestat ipwgrtion or,

r vi.ce 2. As..shown, the
ol iRy, 1l Wl ABRGF Ingt B g cptitdy opfuifiEeRs ehifp. te
eleatiois b£ thedeppieg ortich2of ¢hef patiehi 120 @rovidedabp ke alclind rahp 124
a pulling force to the sides of the transfer device

witheyt a synal separiye biingthy spopoomsoibedhest wall lﬁ?osgqe patient 120
i i . Jah . | . t
e s T

above-described centerline spinal support of the
[0051 s erRefefriigaivv @ Figurd b) thetinelirRdeviRRf EX2r hadthdw beén pRvided
Figure 5, an obese patient 120 is shown |laying on an
withnz perHerlige spinal suppor i alieraativelic l2i nrevipesly deflated spinal support
Wy ' .pati-ent and ead
rah S SRS, MRORE RN el She e RO dr AERten

invientidr benta@y iafi@ shppbrisothe spis@ParehioTghé BeckRARMIL&irPituteNr the
atient. The .incline device 122, however, either does

Spigﬁtanql HES thresning withaesneaetosqnpasite sidppertionsd 32 of ithepatient 120,

o EA3ER YRS, B 8 B B b Gl R e

resahimgredistiibutioh exfaiationt mbsd fito WP eFackd bedi@ tef sgifd support of
. patient 120 provided by the incline ranp 124 w t hout
m°§n§ seKise 12dpipotheiahgve-fescribgl maanespraysescthgsaestt wall dA@saf the

| ' ' t 1.0 ¢ w t.h r.espect.
patffih 120 A0 butpilEdRER outEatyi K BR3Folich tp I @R ion of
thelchOst WwAIOBD]shBehdn Figuge flow to Figure 6, the incline

devi ce 122 has now been provided wth a centerline

nal_ support or, alternatively, a previously
(0632} |'RefeEBe o F 1ERSpod 8%%&@&@%8&@ Renterling srigal sagport of the
pregfrggé{rﬁfﬁGn 3P QifSstratddCrr&RiY Sb ViSy %P'a%ltier?tuf)ﬁf? r ke?efn’irtlgh $irst to
Figure 7, the patient 134 is shown supported on an incline device 136 having an incline

ramp 138 and a head support pillow 140. The incline device 136 depicted in Figure 7
either does not include a centerline spinal support or, alternatively, includes a spinal

support that is in a deflated condition.

[0053]  Referring to Figure 8, the change in the position of patient 134 by providing
a centerline spinal support in the above-described manner is illustrated. The outline of

patient 134 without the spinal support providing support for the patient is shown in



i nvention contacts and supports the spinal area of the
back to limt curvature of the spine and lifts the

W@ pioaesweBe h respect to opposite side portions BGRUS007/022621
the patient 120, which are;gupported in the spaces
defined on opposite sides of the spinal support. The
resulting redistribution of patient nass into the

spaces beS|de t he spinal support of incline_ device
Figpo 85y 30h 1isolA ddbe onlise %h%aaﬂ%wﬁsthprﬁ@n@hégnport of the
fed
preSBiinylo et Miog b Ll sisie R B RE EOHENSBIFIR 1. e

distimsed bbsie, Wed terit@lins hpmal i;u’ppErtmfl’ the @res[:ﬁloﬁlﬁ]entﬁexf Bradap@d to
to Figures 7. and 8, the effect of the centerl

condagt ,qagentggqu ofi the Ratiengs bagkylocatad belowdhe plgoulders of the patient
oo 50 B S o5 1Y B0 R bl e

The eRpated ecbpont Gthé bedtial @oddvi cFehelghichty bk HOvideg biy fige spinal
ranp 138 and a head support pillow 140. The incline

SURPET qf dherpyeseab piventéen is illystrgigddn Figueg § hedashed dingd46. As shown,
theﬁI (ﬁ]lg.{?%eglgl éﬂ%&gﬁgﬁ&# bgﬁtu’?‘rp&ﬂﬁk P%ﬂ‘ﬁ?ﬁ) 8511&0 o’ft % al?lg]'[:l]tat f)acﬁlvylth the

I'nal = suppor

cerperide sugport (180384 h&ghtesubporged lﬁblﬁltg%@s&tedtlﬁedé‘shéd] e i186) is
the position of patient 134 by providing a centerline

relatpiehalargsupprapared tp theechangs i Besutlingeef thapatienti(se., the vertical
dlskanLéf'%%{\x?etegqin ghﬁ?g%‘,&d N :1% ggggor %ﬁlf %ecl;laﬁsdé % %%ove 5d(:é‘:scrlbed

recﬁdﬂﬁbﬂtldnrbf\/@t%ﬂﬁﬁia@ﬁ7m16°€ﬁ-5/ d}dﬁ&@@ggﬁ&i&@a@vated b9 thé gbrterline
y solid line 142. The outline of the patient with

Splflﬂesuﬁbqrh‘éﬂ thg desiendcopdition éeprpsee@érw daphedrtniedi$opth\piatipntgnass
thaigﬁ’cp gfet\/ldu§lgfsﬂ(}:%m&a@edﬁ;ngtﬂé %he% 109 oy H \? redlgﬁg}l&eé &?,terally

bove he cen Spl na

intd ki€ Ipteesl 8fide spBOESkieRding beside ﬂie@ﬂmﬁa@ s Jﬁ)@ﬁt s a ?esﬁﬁ Nnthe dbverall
portion of the patient's back |ocated bel ow the

oulnea the st Féseg aniveshightly pemparpor the versicalahangd infbespinal
reggég{/éfggé‘pg}[ﬁﬁ@ hei ght above the base of the incline

€ el evated support of the central portion
of the patient's back provided by the spinal support

[0054] t heTher @swatd larersindxt@RionSofi the Whést adatidpronidel By the Bekt¥rline
dashed |ine 146. As_shown, A the change in the

SPIBRpIPOR PIHE i RTPSAL STveptien dmproves p\al@rqnaahn@phm Abnormal
dlaﬁﬂlta nf)os?tl&)a‘ﬂfd {){Q’ Jlﬁfay &@ﬂ{aﬁ& f’nQ: datt e&’lﬁ%% OunlcF ional res1dua1

support ed hei ght “represénte

caphdiby, vlml dapdity] tethly hingr @@a@@nﬁﬁip&dtdry) chbeﬁltfyh atige | ventilatory
the outline of the patient (i.e., the vertical
volyme; ant exmeqny é?ﬁer\f%é%urmreaﬂblmayed Tﬁm@mgm ﬂ@ safe apnea

ol 4 o St R L Y o

deditablyqeolbegdd beeause of improved chest wall compliance.

[0055] A particularly beneficial application of the incline device having centerline
spinal support according to the present invention is for patients having ARDS (acute
respiratory distress syndrome). ARDS patients are subject to inflammation caused by
fluid buildup in the lungs and external compression of the lower lung lobes by an

enlarged heart or other abdominal weight exerted on the lung,



spi nal support to the desired condition represented by

dashed |ine 146, the patient mass that had previously
whews/osnsat ed in the chest wall region i s now PCT/US2007/022621

redistributed laterally intg_the lateral side spaces

ext endi ng besi de the spinal support. As a result, the

overall outline of the patient is raised only

t conpared tq the vertical change in the spinal
lo‘géb nﬁ%frrftrrgéo gagyre 9; theryigshownppatientupgline| devise 448 according

to %Xﬁﬁlﬁl%&&ﬂg% %ngf)&llﬂﬁe%{ ofahd ifeRibHedRY, attltégt Fn\?ﬁ}slee W€ 148

splnal esen Inventi O

ingindesmnanglingerampni smsandAbmmnhe spinﬂrﬂﬁpp@ml BDSd)datddrbrﬁﬁhj upper
pper._ai.rway resrstance are attenuated. Functiona

surigcsilafof a basgmembsyr, 1% (The ingliwadevige 14%elsp incliigs a head support
pllﬁﬁ\p 764 i&éateg rb?rofhé eHn?Hé rﬁ%@aﬁlot z%lj ac@i‘rtnéJ Bgadvgrﬂit +Iil %te Uline device

vol une exprratory reserve-vol une ar

148 nPrefemnbly, feach bé tiineliné bens a5€, thprpinal @@"poﬁdlSZ and the head
ol | oy ng. a ation procedure durin

Sur%métsm e‘mgl;5& chaBetebf. | ike db% ichBe depies |10 gbischulbe patient
incBhe HWE?Y@? nf'cglﬁl% § iakh 6 o 1*0‘?l tlng Ql? %hﬁaé P 139 and head

particul a |cral |ca
supjmvtl mHohal\SISDgpsp&mtvelyl ami?holﬁpllmt)et&‘é@lpﬂ{et 1nBIGEeOF 3795(1 &hd the
gc*H present invention is for patients having ARDS
spipalsypeort |3 for inflating thy spinal suppeytdd2one) . ARDS patient s

are subject to inflammtion caused by quid buildup

) e P DR € 9 692l A o

166ven ghrth ebappbsitt Kdestdfehd hhlﬂne I\Aﬁpm&bﬂm&@m and supportmg the
l,rlrlll('érell_USZOOW 022621 -16 [0056] Referring a)gur e 9,
shquider greag ﬁoﬂ%leat Peing elevated byjthe ingling é@nnzréo dleg deviep 148.

Préf@ra@i f 'tl{et Dla ?ﬁlrs)(lg;g(ﬂ:% 4@6 | nc}n?lf taueearll g{l]eit b erllcgﬁ,Bﬁat are

atl |nc |ne eVI es an

sep]afdﬁechﬁdrnahe emérior ofMBe &RliAAFangp PPO6E dehbe 1480@t1ﬁ6v1@8 fetuse of
per . surface 156 of a base nenber 154. The incline

thegiyiceel 4Bamthul she Rlavisiroaren Shengets J@pporhe dqypqe| mwuglé%fasteners
168 Bf %Ergﬁjs P2 Blgféta!bgth rlbg%\flﬁ@ arafla ﬂleaﬁfa@fuﬁ& ﬁe P ting ramp

t he 1 ncline Vi ce era Y,
15(I) rth¢ spigalrsapport 552, thdReaipiuppdrt pillopor 38 éxﬁl&haﬁlivtd[@ar’@@ 8épports
p|IIOW158|S|anatabIe Li ke the incline
lé@g}ﬁggmfgngp berilgfire 1, the patient incline device 148
includes inlets 160, 162 for inflating the incline

[0058]P ]z@sosd%ibg’lyégagoovéu cEntglllﬂ Eoééxlﬂ'ﬁgs,upfgﬁpan 4 c{\fﬁﬁ% present

and hol e etmeen e I nc
inveptionalifis thepspirte ihfla bmper pbditadr ngl tebfstr&ﬁitésqiau%ﬂm%st such that

the: ﬁi&?td{‘ﬁgg Sghﬁ\%gg e}t% kg%%%@lyd e’i“/lilecreedilsffrisbu?ifon Ii)lf %l;trieent S3nass
provided by the support of the patient on the spinal support 152 also has the additional
benefit of placing the clavicle areas and the subclavian vessels of the patient in a more
prominent position than would result from incline of the patient without the spinal
support 152. This facilitates central venous access in the area of the patient’s clavicle
areas, thereby obviating the need for traditional forms of patient positioning using
hospital linen and towels. The support of the shoulder areas of the patient provided by
the clavicle area supports 166 desirably relieves stress that might otherwise be placed
on this region of the patient, particularly obese patients, thereby promoting vascular

integrity and patient comfort.



166 on each of opposite sides of the incline ranmp 150

for contacting and supporting the shoulder areas of a
w@aises23bei ng el evated by the incline ranp 15BCDUS100®022621

device 148. Preferably, the~clavicle area supports

166 are inflatable and have interiors that are

separated fromthe interior of the incline ranp 150 of

device 148 to Er ovide for use of the device 148
[0039] hoRefemimgdp Higues L0, dherg isshepyarapationignclingdeyiogildd according

to BF&E}%}?S&% gﬁ#%ﬁﬁgéla «%n@%fq Ifg]vreﬁﬁé ofiﬁl[ ‘E}Qﬁjle Pl%ll&g Lc]ievwe 174

inchid@s ahhigclipiradb 1S76pdrd cehibetling Ksindlaagpatipp® 1dcatd! dnozm upper
158 and the clavicle area supports 166 to the base

surfachid&¢ of 8 basqmeber 189. Jdednglme devipoV#4 alsp inchusies a hpachmipport
plll%W 'P@z{ lo%?f%ﬁ%’n th%%gclglfe Ja ? 16 %‘ént A RY, %néﬂ[c)loék tlhe ntl(ishne r}ﬁvwe
spine in

ion & redi's
17400 P3cferably, teh@lt of tﬁtﬁm@hﬁ@t h176,0the tspiRaPalppdRt 1785and the head
extended outwardly. The re i stribution offpatlent mass
supodpilew B tsnéﬂgt@bborhkefthq mslipadeeae 18roft Figurspl,rihe patient

B ity 15, B9 N PR g e

supiforttﬂiﬂo@ﬂtSMestpédﬁvélyfTQﬁ(ﬁho@i 090 BEeerP Bl intiME faliN176 and the
woul d result fromincline of the patient w thout the

spigglisuaport E{fies inflating therspinal pupporti 178t es central venous
access in the area of the patient's clavicle areas,

re 0 't' e ed for. traditiaonal .fqr f.
gt & theaBU R P B RGP eBliph AR e h L it ara
sup'BOﬁt 12RRS D2 CﬁxtdnhﬁlgSMWbﬂW oA lopPpEsiRf silésoPatici iBfline ramp 176.

provided by the clavicle area s%[i) ports 166 desirably
The glgvac)e greq pepport FRglonsi Bt obthreinglise rpmppl Zc efi devige 174 are
t
pretfg}%ﬂﬁg d?xgéﬂ)s?%er e%%g QIH) nsamggiz{éla? stat'hL:}é aé/gcfl 'iu'ea Sppports 166
of ﬁﬁIlh@dﬁVléwmeQ{nH ful¥flodGR S/S%YQMQT b Q@B}Qﬁtﬁh@ %H&ﬁder aréaé of a
0053_1:} Referring to Figure 10, there is shown a
patigat.i die clayigle ﬁ@adﬁpp%resmsd@éohwwr dcbn@t IQPI%dh interiors that

are. é@% &’ %%@’%801&{}58} of ftl?e B]%hhg\ffr lﬁlg o ﬁ‘g %&Igﬁdmgagral

exteﬁmmrdﬂtmnmioaafﬂ@dﬂ@ﬁktrmﬁasm ocat ed on an upper
surface 182 of a base menber 180. The incline device

174 al so includes a head sugﬁort %PI Il ow 184 | ocat ed
[006A] ¢ heRsfpremete Figyrp 117 therjsaitlusttated mpulsatingipisssuresystem 196

addlp% fo??légg\)f Céh 1n}121€élble ﬁﬁflr?er ?ewlé;ag sw?c% v1<i$r§8 op ﬁl | ne The

eS|n ead

pu]pﬁtidg(pdoés]sﬁ#é slystemnlf%ah(ﬂbdi& anlallﬂ@ppllye 98nPfdfélﬁbl@'et\th& si;@ply 198
of Figure 1, the patient incline device 174 includes
COpyises &N fEEUMPg éi%fr'ver,rwaw%e JomEce; of @it cquldr aliepnatively e arsed.

Tﬂ%%?satmg pressure system 196 includes a regulator 200 connected to the air supply
198 to receive air from the air supply 198. The regulator 200 of the pulsating pressure
system 196 is adapted to transmit pulses of air to an inflatable air chamber. As
understood by those skilled in the art, the pulsing of air delivered to an inflatable
chamber in this manner provides desirable therapeutic benefits for a patient supported
atop such a chamber by promoting skin integrity and patient comfort. The therapeutic
benefits associated with delivery of pulsed air to an inflatable chamber of a patient

support device are well known and no further description is required.



support pillow 184, respectively, and holes 190

between the incline ranp 176 and the spinal support
waz@shsn3e nfl ati ng the spinal support 178. [ 00BOI/USIv@7/022621

incline ranp 176 of the patignt incline device 174

i ncludes clavicle area support regions 192 extendi ng

outwardly on opposite sides of the incline ranp 176.

' ' 192 of the incli
(00635, "Bl dtpicied remmTaibta 2t of piFsmermissoyrechysiems i ingludes four
oul&8 962! 20\41%(%6‘? 22?% r@%?x{é&%eé}aﬁelfvgﬁﬂééi?éjﬁﬁ t?le %fr%ﬁ%%ly 198 to first,

supports I NCl'i neé aevi ce uncti

secoind] thivd andnfoerth ar chapberstoftdneinsliveldedive. aABRSughffodr outlets are
patient. The clavicle area support regions 1

2, _
sheyghetRe invesionds nok P Uiraitetheed ity seplaiar 204 eowdd permpdified as
: : ' [ t ' [ 76 ,and,
L T
regulatérZ00i i @llapied swhithdt Efthed A0&H] ailRaf hLpuldtadr da®éldRrected by
11, {here is illustrated a ulsatlna Eressqre system
the) srgulalerapite gashyof fhe anilets 212, i20f 206:HRe8 itagnflate an associated

: j ' 8..0f  Fij e 4...The ul satin .

B S, SRS Rofugou L0 oy le B AR e

delirepddetoabyplyralityhef chiambstsiohyeciddido thorRlatR 200Babé pRleéPin any
any_ sujtable source of air could

wever, :
COQ&HéP%t)f theicharperss Eor example, tha pydsating ppaseurs gystern 196 conld be
[ ol | at or . nected to . the air
w300 21¢ SR R0F B GEPRRE' SR e chamber
respeiveBOddfined rby2Be inéliteh@mpude aht BEInBr QppBFS2, INS he4d support
196 is adapted to transmt pulses of air to an

piljowy P8t &l thegpad L0 atsepulsesksby thedprlsatingdpressurensystem 196 in any

i | i rt. ' f aLr deliver,e an
coBinptih | anbdf Pinaelslabac e Refim T8 oG PE GoBMpAy Buce
on¢ loe magre uidditionginedticts fcfrOdeli&elﬁl@%( aieb aAdRRALl &thmREORch as the

such_ a, chanber by pronoting skin integrity and patient
trapfgrrdsyice liﬁefﬁ%lr%lg&nemnp enefits associated wth
delivery of pulsed air to an infl atable chanber of a

[ j 0 nd n rther
OB e AHERSE eSS RS A A o
theR€EFU1 4152 DO fo0DRGR L the -disdri hLdida 2 aifhe titbafitiets@d2] BBLDOS P0S. The

209 of. | sating pressure system 196 includes four
congra!| Wik pﬁ@zznc g foup buttoes 242 respgstively viabsglediel jthmonghgt to

i L ' i K econd. . thi
BT Sy B0 S0k, g e g

in droo/off mdnatistoaiternateiosmablet passag O v L4t p@Bes t6 thdssS@ated chamber
limted and (#h regul ator 200 could be nodified as

Or REYPRRAstagei Hclhadw Myres. (Uextrlevaeh bytien @2, theaentrakunit 210

i t e B ef Y, requl at or 1S

(511089 2016 il L SRR e

enabled (YONT) st exddibgbled (“OFF”) state. The lights 214 readily identify to the

user which of the chambers are receiving air pulses from the pulsating pressure system
196.

[0064] Referring to Figure 12, there is shown an air supply system 216 for inflating
an inflatable device such as any of the above-described patient incline devices. The air
supply system 216 includes a source of air (e.g., a pump) 218 adapted to provide
pressurized air for deliver to the inflatable chambers of one of the above-described

patient incline devices. The air supply system 216 also includes a heating device 220.



the regulator into each of the outlets 202, 204, 206,
208 to inflate an associated inflatable conponent or
w0 eomweT23d rom t he outl ets for deflation. |In thPG&T/US2007/022621
manner, the air delivered g a plurality of chanbers
0

connected to the regul ator - can be pulsed in any

conbi nation of the chanbers. For exanple, the
pul sating pressure system 196 could be attached to
AstThevinthe Al devies 2Hbredeiypepregmiged Fir Giome the ajpsgureehait8 via
irS I ' y f .t he_.incline
o R G S0 RET S5 apd 35 BEEb G n gl UhE BRerlifedop 6 1% ne
terpperatone 8Btheaprdsdubieedait. 1P@failty,plik SeRpbtir ®f Al B4tk Qir is
.gﬁg§sure sxsten1196 in any conbination. It should be
slighttyeWarpss dham orma] cbady Semperatise éo gt @apprexiaiglyedOt S degrees

' e L : u for livyverin
FobRAhH° SO i SO bR OBl KRS o
tragieferi froml 2 pdtich, for exdmpler foeaaparicat shpPeeidd ohhgn incline device

ul sating pressure system 196 i ncludes a control unit
duingya (@8- banatrigbprogeiyret dhe agmak temperature of thecheated air,

Lot ri byt i f A h lets 20 04, 206, 208, .
rofl 3 48Ry bl e O sl s8Seoch heice
220 s prafigwelyinl apene@ 15 thLau@Rift Hevicd SEREHd W8MYd air being

.identify the outlets 202, 204, 206, 208. Preferably,
dischagesd fromnibe hepting deview22Q wiamair Hng 324 femdelisieryt to the inflatable

| fialr _pulses to the
oo SN S GRS 3408 T Bl 8y by yndrio
mapifbldesysteNexbuldobe @bhndatddt @Nthel@scHah® GRORLA! doWhistred Of the
i ncludes a | i ght (te.g., an LED) 214 to indicate
heafng drvice; hed Sarssplitume dheosunpdied jair ingo tsparaterlirtss efdr delivery to

qt'-'};g\[i' i sabled ("OFF") state. The lights 214
murladlr?ﬂfg%bgéeﬁlta]g{bggfo the wuser which of the chanbers
are receiving air pulses fromthe pul sating pressure

[0055kt erffhelBéating ARGk R prreferatdy tiscHde@U Buiten (SeWikcH) 226 for
sho an . air supply system 216 for infl atllna% an
selectively; tyming theheating devicend2Qiay and offh eThip dosirablys provisies! for the

delRRH i1 ' | ces i upply svystem 2

cIREE SEEAE a8 BPYL RGP ne o o TR Suly ilbrchi g e

optpmoofi adere-givessartothetepetdr. f or deliver to the infl atable
chanbers of one of the above-described patient

incli devi ces. .The air supply system 216 al so
(006 | ppticatinclige deveeef Beorésany FOOBI@BIRES, alternatively, be
d / : : t eat.ing, devi ce
S e Vs oo St i SR bfaE T Ffiniepuid be
facilitated by supplyieg é@all ventilatidn optAhgs ilohSordart et QurlR&d of the

the pressurized air to raise the tenperature of the
pati5ALIRlips Jeticson Whshe BAte! | resaieeds YipriNatingair beles provided in

uppee 3hFated ol itffatable patient support devices are well known and, therefore, no
further description is necessary. As should be understood, any inflatable component of
a patient incline device according to the present invention could be adapted to include
ventilating air holes in an upper surface such as the incline ramp, the centerline support
and the base pad, for example. As should also be understood, the cooling feature for
the ventilating openings results from the flow of air directed from the ventilating

openings to the patient and does not require that the air be chilled.



slightly warnmer than normal body tenperature (e.g.,

approxi mately 100- 105 degrees Fahrenheit). Such
wa@bdoglosizgo war med air facilitates patient confoPC€T/D§2007/022621

limting heat transfer fromgthe patient, for exanple

for a patient supported on an incline device during a

nmedi cal (e.g., bariatric) procedure. The actual

er tfure of the heated air, however, is not .
IOWi cRetegpg te dugure J 3y thereis shovn an sinsupply sstesn2éaccending to

' ' ' I g f ' t 21 n
R e ORI O
anfairooutcede ge puindy 28@ YorgRovidihg\d supplyof prés8urdzed diPfo an inflatable

delivery to the inflatable device such as the
deyvige veehfsdhe pbre-drastikadipatipe inplinegieyices s Thagir shpply gysiem 228
. ' l.d bhe nected..t o
oS e AL 451 AmNALE AR bR AR R e
bydvinize a2® Qistivrge pirilinkes 184, 785. sSiaflat @l hadtingl d¥Re 220 of supply
separate lines for delivery to nmultiple inflatable

sySerarberthe heatmgstevicn 235 peaferaly delivarepresiriped die thdp isyheated to a

j : ' 6 for _seglectivyel
bl ST HE T (b8 dHel 63beeaRerafile 1F Bofifip YR dbmeort of
patikes suppotted ph awiinfesed dvidelts lingigihg Y& Bf %dﬁiéahﬁbmhﬁé‘ﬁl;ﬁfént.
air or non-heated air fromthe air supply system 216
at the option of a care-giver or other operator.
[0468h 6 6 1Then @1rp s¥npdys i systemy 238 ielwriet appulsaingppeasene system 238

oY B0 2900 4y ol pt LT FB B R

devdico23INSiatlat tb the abdacddstritddgmisaring pr¥uré @t B4, the pulsating
ventil ation openings in one or nore upper surfaces of

pressige sysiemeAds iprdudeasea degplater 340 vani ch cantpeltar 242 fa selectively
cecel -\ent | ' i I provided in upper
deli‘%?‘?‘ g?gga%?ge %#ﬁ%i\(ﬂ%{egfgﬁngg%?Esupport devi ces are

wel | known and, therefore, no further descriptionis
[0066} es Refyrrings ts h@igute ba 4pnthefestiQ0GhowAY stitnacally €a  patient

C nPo ent of a patient incline device according to
veriilel QY acling, Systepe A6 ccRrginedton theapiggent dnvestipmc | Thtesystem 246

: il At ki e r.face sugh as th
8 A L8] OB 2 R o o
verpdationf gas @@utygen)Asnds EQ‘Hgldataf lsez.bernm&gmgtda%z lfsfhleitapted to
cooling . feat for. the ventilating openings results
contfed e SrUVEIYRb Bt vetilatian s e theoientlielor isitoD e pgtient (c.g.,
: b [ . regui,re that the...
via AR e Ry Bl S0 S84SR Be Bl o ot Rors peicine
deth@@kgbe Refitation nf theovehii@tioe gdsto atpatest aré wel RWBwaAndhé further
suppl y. system 228 according to another exenplary
deséﬂﬁ'g‘ﬂ%ﬁé u.lreg} mlar to air supply 216, the air supply
228 incl udes
[0070] The ventilation/incline system 246 includes a patient incline system 254,

The incline system 254 includes a patient incline device 256 and an air supply 258. The
incline device 256 could embody one of the above-described incline devices but is not
so limited. For example, the incline device could be a device such as shown in F igure 8
of U.S. Publication No. 2005/0193496. As disclosed in the publication, the incline
device includes an incline ramp and a head support pillow and an inflation control
system that is adapted to separately control the inflation of the head pillow and the

incline ramp. Such separate control of the inflation provides for a fine-tuning of the



an air source (e.g., punp) 230 for providing a supply
of pressurized air to an inflatable device such as
w0 b@sabnse- descri bed patient incline devices. HtBUS2007/022621
supply system 228 al so inclydes a heating device 232
connected to the air source 230 in an in-line manner
by an inlet and discharge air |ines 234, 236. Simlar
he t|n dev 20 .0of supply . system 216, the »
P°ﬂ§8 i© éhf‘d gﬁég grd s khay i3 dpsitables fof exame, Ao rehieve an
&
°p‘n‘%?%’aﬁ§ghﬁ§b?%ﬁ%€ Bt REMRALEA o tAlibADlckaltEl TRE dhégye of
U.patubdinaticuiiep A006) 1034 s incbipetatel hievinde itbyntireryi t i ng
| oss of body heat fromthe patient. [0068] The air

I 228 incl udes pul sati ng pressure system
0GHE®" SR bBRo0EraIE sien Al J1idena canboaromss ns g 2
coRf RS 6L 4Bf c@ﬁtfolfu’i%) e ﬁﬂaﬁ@rﬁbf Bee ofENdrE qnﬁé’tgbl Ih%b%r of the

to the above-described pul sating pressure sys em ,

inoﬂihe dpvice 266 nigpemplins surtke syattion 3Bthei ventilat®s248. As shown, the

corfiléy 367 iy STIeCS g FaBL i 293Pl dhe Vea ey A6k, T4 contollr

[

261 BIRRPIET0 Fieph % ST e ke bBP2 8 {ebrBURAE the pate ot which

thepudtidatingr ghisrig beingt ddiveredstenthe |p|amnthfrcsm thd hentﬂy@t lerars Zﬂaéreby
cl.udes ient_ ventilator 248 having a ventil ator

moptPtE S R B A edaisp IS BV, the SRTOlr 268 lyelse connected
n h at r 252

to {1 clin SHARIDS & e oG AP, Eop ] GrEEMIT DI mERE of an

alggethni pOthetchatroléart26l ab direatthd in2fikk $ystetn PHL foddjust ﬂleQbosmon of

mask) . dependi ng on t he needs of the

til at
theiafie) i SESBARR 10 GRORIOKELS e BPAD itk FAen U ARGy e

regul ation of the ventilation gas to a patient are

[00’721)70@?9\@53% of)ééﬁh)?ﬁént relRRGA Q%Htﬁﬁﬂigzgas?pq %d\)entllatlon

] The ventilation/incline s
Sysmm 2&8 maynipitiably teydeend Gifel the ifibkind dolicen2SGirsi elﬁbs%-ﬁlally flat,
atient E?El i ne deyj ce 256 and an ai

i.ncl ud
sunit, 5PUriBes. Osrgime. iby breathingaldhe bR may deampoiorsdavith the
t nde talS S
patféTnFn r?xglgﬁﬁ%\é?n ggicnf%llgesqFﬁ@C dsﬂFo g g@f‘acl:) ct(})lhl ca)rﬁgr%ller %2 is
progeamroed tudinech thesdiosuppln258 githe 118c11nefsyiﬂer8 25Rub viapathe @Bsition

/019349 di d th ubl t n, the
of {he pafiend byqaeyice dieanar Scifatﬁg’ Fisting s al hedning deuice, thereby
m
clePARRANE uphér RO t8 baliBle Firh e AN SuBlne SURIGHT Al Bsussed

abQ’YGadieplIlCllDwgatpﬁ thehpatienh dtonn ¢he &utfy. sipind pssifion Shélitates easier

ntrol .of. th flati.on provides for a fine-tuning of
bref e, By ey SR Ra P Rieb 007/ 092625 21

[0073] Preferably, the incline system 254 is adapted to provide for both a controlled
inflation of the incline device 256 and a controlled deflation of the incline device 256 in
response to control signals from the controller 262. In this manner, the controller 262
of the control system 260 could, for example, direct the incline system 254 to deflate
(or partially deflate) the incline device 256 in addition to controlling the inflation of the
device as described above. In this manner, the controller 262 could be programmed to

direct the incline system 254 to deflate the incline device 256 to return the patient to the



position of the patient's head and torso that is
desirable, for exanple, to achieve an optinum

w0 200805728 position” that facilitates an intubp€T/082007/022621
procedure. The disclosure afpp2 .U. S. Publication No.
2005/ 0193496 is incorporated herein inits entirety.
[0071] The ventilation/incline system 246 includes a

- em 260 including.a contraller. 262 for
uff R pSTOT I A bt bBe e, ST of e PtiehT Sy tack down
belheapeset dvel.he i ncline device 256 depending on the
operation of the ventilator 248. As shown, the
controller 262 is connected to the regul ator 252 of
[0Q74¢ veBng [exemplapy applitasion ooft thel Ventilatip@nglea sispene R460is for

o Pl SR DS T S
prcﬁlﬁdd' ¥eyaR e bhencliaé icShttol fih WMicH Vil S5RM 24Bis %ected to

. thereby nonitoring the patient's breathi'ng rate
incdine ke paticat whan myiniteredd@pathimgahtsexcends ecprestt 1¢vel bk to return

.1 nglkn stem 254. The control |l er 262 i s adapted,

i SoeiPEL R R e L R aBinegiis tnis Gack GV Qi cprese

lev2bid d Bofdiop@bl (1.6S nbMtdboR) fvet em 254 to adj ust the
position of the patient in response to nonitored

changes in the patient's breathing. [0072] For
[005%hnp| Ehe eantrobsysterp of ithenpresant divention wsemt linzitddnig apalication to
- ventjlation st em 248.. ipitial.ly be .
ool S 5 i Rs NGB Gonubod e wdlindadpitip. he
corfttAtsysteBUule be a@&ed t@?rov@é%r %fa?lﬁate?1 REuREA N Ge Hrclined
the patient may becone |1abored with the ™ patient
posibemphiha gatient i gespense o mopitored whanges anthePratéristirkathing. The
ntr.oller 262. i r pd.to.direct the air |
cold ST Lo RER o B0 RS iy g Wlsing
infR€iSh of € inblind AthpPAd @ld BYo ¥aLYdd® dofifol ﬁﬁéﬁ%ﬂgﬁbfyfeatures
the incline ranp of the incline device, er eby
sucd as\the prigaltsupparp providedrbyche spinlesuppdrt describecdabdviee It might be

. y.-.Supi ne positjo i scussed. above, the
destlble) foF SEBR1e R oplie] o o ot e Sl DB fnaiust the amount
of ippoitt ipfividedab laigaibits €asi er breathing, particularly

for obese patients. [0073] Preferably, the incline

system 254 is adapted to provide for both a controlled
[0q7ﬁ} | atlt 5robR reqirement phidedexantien 286 thermnirobertG2oifl teelcontrol

o128 0P A5G 50 e S A BRRAT i 5t
depietadéf Figube 14.0M saddn6sivafie fortixatipfe GANbhe ma%ss gcag.,tz\ggeless,
0

. .could, for exanFI.e, direct the incline system2

infigegd, gtcg couls} be utilized toytransmitagigals basweerctherventieNércd6225@ the
' i 10 OR. n l,i.ng the inflation of the

Vedé@%?)ggdhgé cglgég¥sﬁ%rg%5£§ng\5/g‘. In this manner, the
control | er 262 could be programmed to direct the

[0077| | Mhe Sy Woderibes defihvinGioh MEtdMs bE BALSEMIAR ROErred by
to return the patient to the WO 2008/ 057239

the paryentep fay7whishgam enabling description was available, notwithstanding that

insubstantial modifications of the invention, including those not presently foreseen,

may nonetheless represent equivalents thereto.



-22 fully supine position if the nonitored breathing
rate of the patient drops back down bel ow a preset

WO ewslo572p9D074] One exenpl ary application of theCT/US2007/022621
ventilation/incline system246 is for patient's
suffering fromsleep apnea. The control system 260
coul d be adapted to provide a cyclic type of incline
control in which the incline system254 is directed to

CIpMMS:i ne the patient when nonitored breathing rate
exceeds a preset level and to return (i.e., decline)
the patient when the breathing rate drops back down

Whatlioolaintedd ipr eset | evel to a nmore normal (i.e.
non- | abored) level. [0075] The control system of the
present iInNKgiatieInélfertRVick cBpAsng:n application to
adj ustnment of a patient between a fully supine
condi t i oB basgimgmbemiicl i ned condition. The contro

system cqQul.d ;he adapt e 0 _provide f gr aduat ed
adj ust oAt R e 'ﬁ‘glpﬂ%g‘u"'{\ O B iBHAGT O’?ﬂ@ ¢ imsgppber, the
indlifie r&HP added © WPPbrt QAL RBODBRL ﬂl@lﬂaﬂgntga&qp%fr‘rfo'tr% disteéevated

breathing. The control systemis al'so not Ti
withgaspeel todhe bast inzgnism; andr t he pur pose of adj usting the

inflation of the incl.iner and.co al so be use
It 0cC onlt ré ﬁpgjgﬁgpplpﬁiahx'g?eib\y@hn? sefterlie l‘J’% gﬁdﬁcsi%{%e r?‘ﬁg ang located

adjapdnd ahe SHEIRR fanfy o EGfaddywitle Shiwad! p ient’
J:Jlaescrietzaed abovagﬁflt m g?wt be de@it@g&og,}&f gir:tﬂéexgﬁ%?né,s back

inclugling ther spiing, e cerfierding spinelf suppertsydaptad ts spypeirt theccentral back

Lust the anount f support provided to a patient.
ele?g%%?ovlepoi%e"%& mﬁ“]%gﬁui renent of the invention that
the controller 262 of the control system 260 is hard

wired to the ventilation system 248 and the incline
system 284 dde patpangtipelinen deviguiragcdrdingl to ickaim 1, wherein the

i.vabl e f | .g.,,.
5 A 5 PR 2 R e o, e
that 1A&ENtgaced HBAcSinELbNARNInkige AATY 418hs 255041112&[206%9%‘4 %lﬁees of the

ventilation and incline systens 248,
cerfterling eping epert iferersceiviogithe amitsi and side peetions affthe patient’s torso

' t r,ef erred .he i nventor for which an
to @%@B}ie{%&&@‘gg?}.‘eﬁﬁ”ﬁs@&ﬁ% pﬁ{}%ﬂ% abl e, notwi t hst andi ng
that insubstantial nodifications of the invention,

including those not presently foreseen, may
nonet hel éss Theppatmhtindingi devientascdartimgetoo cld® 1, wherein the

certdARE Qp?gaﬁ%lglpp%g{n%%gso zr{ 1(1)1 gtggljé chér% er. A ains:

4. The patient incline device according to claim 3, wherein the incline

ramp includes an inflatable chamber.

5. The patient incline device according to claim 4, further comprising an
air inlet to the incline ramp for inflating the incline ramp, and at least one opening
communicating between the chamber of the incline ramp and the chamber of the

centerline spinal support for inflating the centerline spinal support.



What is clainmed is: 1. A patient incline device
conprising: a base nenber; an incline ranp |ocated on
wa@pooappes9 surface of the base nenber, the incP(i:Tmsmawmzzml

adapted to support a patientyysuch that the patient's
upper torso is el evated Wltzh respect to the base
nmenber; and a spinal support aligned with a centerline

of the | cline ram and | ocated adjacent the incline
ramp for cé'h\eé’@fle%lfl‘ﬂmé dewise aeporging %q @ainb}, fupker comprising an
I

iR ead Sk piOs, UG B0 I B v G SRR I8 patencs
hesl.evat ed above to the base nenber. 2. The patient

incline device according to claim1, wherein the

centerline spinal support has a width that is |ess

than a wrdt - h t ter

Spaces are JsrtoushFisky bbfied fsBaik Eiaghl R whE B inciine
ramp pedidesa sushiening miateeial.cent er | i ne sp| nal support for

receiving the arns and side portions of the patient's

torso to laterally extend the chest wall of the

patlent 3. [ r,d to

Clai m 1, Sninsrer AR, dfiine RiceEcSBlenty AGRE1L WIRIeiR the base
menrbzctumiammalﬂeﬁdba&awee chanber. 4. The pat| ent incline

devi ce according to claim 3, wherein the incline ranp

includes an inflatable chanber. 5. The patient incline

devi ce agcC [ nr

air inl et9 ?{)&t%el}lﬁgﬂlﬁée&r@ce ;i# &tdﬁ%n%ol ?1% ﬁgrem the incline
rammand the cerstendine apidaldupper@aie remevaDdetdebed @QHHB&HeQﬁémM

bet ween the chanber of the incline ranp and the

chanber of the <centerline spinal support for

i nflatinggt ] [ I ort., WD .

2008/ 057330 h@éﬁ;‘f{ﬁé@%@ﬁﬁﬂ@ﬁ@kwﬁﬁ@g E%ﬁlél%ét digrein the base
meimbet coreprikey b inflatabde pidig to claim 1, further

conprising an inflatable head support pillow | ocated

on the incline ranp for supporting the patient's

Te a\(/j\,h o r7 , I1 ir']-h ?RQ 951’1&{9 Enclhﬂg hé\”ge &%Xﬁld‘frbge %Cc‘falm s HI? Swhlgllat%nmwith
an meatabilatransfer device havmg a plurahty of holes in a bottom surface for creating

a weight-bearing cushion of escaping air beneath the transfer device to facilitate sliding
of the transfer device on an underlying support surface, wherein the base member of the

incline device is located on an upper surface of the transfer device.

12. The patient incline device according to claim 1, wherein the device
includes at least one inflatable chamber and a plurality of ventilating openings in an
upper surface defined by the device for discharging air from the inflatable chamber to

provide for patient cooling.

13. The patient incline device according to claim 1, wherein the

centerline spinal support defines a convexly curved upper surface.



8. The patient incline device according to claiml1,
wherein the base nenber conprises a flexible sheet.
w@2008l0872pat i ent incline device according to clBECTU$2007/022621
wherein the incline ranp and the centerline spinal
support are renovably attacheéd to the base nenber. 10.
The patient incline device according to claiml1,
wher ei n tge gase, menber conprises an inflatable pad.
11. The P&t iIIBRPatisH mckige devire accarding i glyjm b furthgrpomprising a
I a 5 VI C .
Iy RaP APPORACERE)  $r0n oP B Bl BBEL Ak ARRE Hn BRY figporing e
shauléaxtarqagpf the patieght - beari ng cushi on of escaping air
beneath the transfer device to facilitate sliding of
the transfer device on an underlying support surface,
wherei n the - of 11 ' .l ne device,is .
| ocat ed cl)g a?ﬁ%g%@?g@%‘%c‘éé@% ] ‘%%’g’&{“r‘%ﬁ%fz mdE‘\lfi herein each
clatizal stippompdtfisgstaniinithsle clenbege according to claim 1,
wherein the device includes at |east one inflatable
chanber and a plurality of ventilating openings in an

upper surfa ] eviece for, discharging . ..
air fr Oml{Sth(ﬁle%? P%’?g‘g‘fhg%c(%gﬁ%g?cotr (gmg & goimd. W@Fl%m the incline
deyie¢ inehides apleasi®ne Iidflatdble ch@hbeNin doABihdRNARYA &€ air supply for
to claiml, wherein the centerline spinal

inf@%‘ég [Blgelt iggéﬁapﬁé@a@b% Fhﬁ;a%u sepelyrinelyding paeﬂouﬁg of peassuriaed air and
. 21 -2 4, T ti t
ABREEE, ST AT it

conprising a clavical support |ocated on each of
opposite_sides of the incline ranmp for supporting the
shoul der lar d4e pptiemn dnglinedepice agoordimg éo plaim dnwheneui thaencline
| ' t: [ erein each .clavica
Ao I dBC 3P let he Anarte Trbner ERGURnSRE wid P if Smply for
inflaniog theeinfleblechamber; diendr Suppl/ iaélmtihg aWoerceiof pfddurized air and
incline. device includes at |east one inflatable
a heptipgydevics, ntheobgstinadevise wilentedito miceive uhplpyesswized air from the
solrd difih Bl plelld AL AR chamber, the air ‘supply
I ncluding a source of pressurized air and a pul sating
pressure systemfor delivering air pulses to the
i nfl atabl e chanber. 17. The patient incline device
accor di n§3+t & Rafigntinglinedexice comprigingincl i ne  devi ce

I(:(r)]ﬁ‘loluggts ?Ig%ndvz\lfa:&ﬁet iggﬁlrgel ﬂraﬂlfghagltsﬁtgh ?ooé:ur}])%gg%é u}i)pr&]er torso and head of
a patient such that the upper torso and head are elevated with respect to the legs of the
patient; and

an inflatable spinal support located adjacent the incline ramp for contact
with a central portion of the patient’s back located adjacent the spine, the centerline
spinal support adapted to support the central back portion such that the central back
portion is elevated with respect to the legs of the patient, a portion of the inflatable
spinal support located on an upper surface of the incline ramp,

the centerline spinal support has a width that is less than a width of the
incline ramp such that lateral spaces are defined along each of opposite sides of the
centerline spinal support for receiving the arms and side portions of the patient to

laterally extend the chest wall of the patient.



inflating the inflatable chanber, the air supply

i ncluding a source of pressurized air and a heating
waleawsos7239 he heating device adapted to recei veP€h©S2007/022621

pressurized air fromthe sojrce and to heat the

pressurized air. 18. A patient incline device

conprising: an inflatable incline ranp adapted to

support ge upper %)rso and head of a patient such

that the diystable pafignhaglhinesystemr omarsME t h

respect

Spinal s sf;?? PS8R i Riap@atd fHRline BRLAR ofig el of -
patmmsad't that/\therupqienmnsd mlelmteﬁlmth ffspédieo iRt legbf ﬁhetp’aﬁknt the

Ioc a spi.ne, the centerline spina
ﬁ%ﬁ? efgjéi “’cgoa whls €0 PrRYIdech ByrROTBA PRSIHBR feiothe patient
thﬁﬂ&ﬂn&ﬂﬁtmkﬁe central back portion is elevated with
respect to the legs of the patient, a portion of the

i nfl atab lae:onsrplleradtdapteﬂpordontrob degshtient midlitg Aevics uhd 366 the

of the i.nc the centerline spinal support has
S“%PW@PHSIF%PP ﬁ@ Hagg%t the gAntEolgr @daptest toymenitar tag brgathingrrate of

;
theSpiint DR 1o BLE'; SGRARES pBlifiof 51 IRGHBCAERAS: % gomitored
changeginvthaegatidn€’s bremthiagchtsi de porti ons of the patient to
|aterally extend the chest wall of the patient. WO
2008/ 057239 PCT/ US2007/ 022621 -26 19. An adjustable
patient incline systemconprising: a patient incline
devi ce adapted to incline the upper torso and head of
a patient such that the upper torso is elevated with
respect to the legs of the patient, the patient
i ncline device being adjustable to provide a supported
position for the patient that is variable; and a
controller adapted to control the patient incline
device and vary the supported position of the
patient, the controller adapted to nonitor the
breathing rate of the patient and to vary the
supported position of the patient in response to
nonitored changes in the patient's breathing rate.




