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APPARATUS AND TECHNI QUES FOR REDUCI NG THE EFFECTS OF
GENERAL ANESTHETI CS TECHNI CAL FI ELD The present

WO pwerneiosm rel ates generally to apparatus and PCT/US2006/017640

techni ques for reversing the effects of inhaled

general anesthetics. Mre particularly, the present

i nveARRARAJIGE AND TECIENDYUESHRORREDICGNG THE EFFECTS
rebreat hi ng appar a0l GENERAR! ANESITIHETIGS i r at ory

noni toring apparatus, in conjunction with one another
to reverse the effects of inhaled general anest heti cs.
BACKGROUND Cener al ane ’g@?ﬁc adm ni stered to
subj ects as surgi cal pffc;ce ures are ggl ng perforned.
Typi calHeyresantsiub¢remn relatesigeneailby E)(prhltattgané tédhniques for
anest.hesi a s "hogk up" a_ventil ator of a
SPERTRE R SEeFis ot Cpegsdet Breh Greaineaits dYigreriayh L hearient
%&éﬁubﬂ Pel RESRIYE 0 VeG4 aﬂdqeﬁra&thiﬂ b&rafRBhg OJ;Jn%ﬂalgf
the subject's respiration, the anest S|a an

pespsiatsiry monherisgidgnacatus nbl:@nmmyas egthamg abbﬁl@dtdﬂeme the effects

nor e anes tic agents are typically
nglrlllhﬁllﬁegtgg%r& %I%?S&'ﬁ Subj ect through the breathing
circuit. Exanples of breathing circuits that are used

whi | e anesthesia is bei ng adm nistered to a patient
i ncl ude circul ar breathi @%@EQW which are aI S0

ref er 1&g et afée@t}fe 8 i8bk rias?dl?]ﬁl s'Ee%th ?ﬁsas V\k;'r% I grogedures are

Mapl eson or ype Brea Cl rc
desry pedbﬁneds dTypicdiby eisabjact v i8 1l swbyj edt edrBerfepd] ahb@hakie “hooked
Circle systens are typically used with

of ,.si
2t 2 n& ? Ry way of é%ﬁ?%{l%mc%&raer@mrstssmw TAhs
qfonﬁ\n&ﬁ@a@é \th gleodrEﬁHin% v tFhakhfe S5h & OF Y @h@@&ﬁs

wi th one anot her a carbon di oxi e r enrover
acQSp@rag@m ahd anesthesin, anldepcvsglbibr dposibitct hbloe gpsesand biwd flow.

eex i rator,y..and inspirat i.mbs ¢ nicate wt
oo R B en S LD PR Ty =it gifpieh the
thientltihg 6REEL. Set S of one-way valves to prevent a
patient fromrebreathing just-expired, CO2-rich %a_ses.
Bai n et ofpecatlypg eiaguity thal aee used Whelganesthesisas being s

aﬁmgmstﬁxceﬁ't$ gﬁgggr%t 1&6}{1& &%’C%Eag gﬁeal(ﬂﬁ% & gc%ltis o oa a%euatsfso referred to

r'y “"gases
fih dw. arﬂ:arséghcl@ayﬁema,l”emﬂ )ano‘,abh yr Baﬁﬁy}b@lﬁkehthw&calts which are
erface to renove_ the just-expired gases

i ept int
PR YR B Een pastenaor teiakeol mphett hem As
long aGrdd§ystenfShe GRcdllyRed With adult patients. The expiratory and

inspiratory limbs of a breathing circuit of a circle system communicate with one
another, with a.carbon dioxide remover, such as a soda lime can, being disposed
therebetween. As the expiratory and inspiratory limbs communicate with one another,
a circle system will typically include two or more sets of one-way va1§es to prevent a
patient from rebreathing just-expired, CO,-rich gases.

Bain systems are typically used with smaller patients (e.g., children). Bain
systems include linear tubes through which both inspiratory and expiratory gases flow.
Fresh gases are typically directed toward a patient interface to remove the just-expired
gases therefrom before the patient can rebreathe them. As long as the fresh gas flow is

higher than the flow of the patient’s ventilation, there is little or no rebreathing.



hi gher than the flow of the patient's ventilation,
there is little or no rebreathing. When a general

wa@p@stiti8t a i s adm nistered to a subject, respPCHUS096/017640
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or inhal ed anesthetics are delivered to a patient in

| ow concentrations, typically being diluted to a

c oncenWhen p genest] apestisiatisadninisiered (6 osuliepaaniraioryer inhaled
RS el L b AR o S AR AU A ac o

agﬁéentﬂaﬁoﬂ af #ioad19ortb abdtes% uﬂs@éndﬂd@&ﬂi ﬂleitypeﬁdﬁaﬁéﬁhéthﬁhgent used.
bl oodstream_. and is carried by bl ood to vario

Ahibe suRjast trhades pegenerah aresthglic éswseth@ pagsthsHe agent Pﬁecamed into the
"’}QI? { %He‘it %rgé'g H?e%l@oc%ﬁ%gﬂﬁcégggengﬁf‘éﬁho R bIbO &5Y ha‘?%oq? other body

Int rain S upon a varl et
stmbtpesc tOmp i doincerftimtion pEtheianedthieticrgadhlaea smﬁeleahkével or threshold

of the j t he subj.ect becones . . .
Rl o8 vty vhitd Bsidsbon At RS ol uSREprata fstprs-aguding
6%ﬁe kihe aﬁ:@%i%ﬁf ('Sﬁhé A&k, the @u‘tﬂé@%teaﬁﬁéscan@ﬂﬁéﬂzeﬂ n Th@ Subject
brain of the subject remai ns above the threshol

Irewmeins a@ptlectizedsiong esjﬂ]e@oncquaban bfths anephreyic aggtrt in the brain of

t he eneral est gi ven, has been
v{gﬁﬁ%é?%tﬁe e ?bovegff@f ﬁélgg?‘f Zbl e to reverse the
ef f ecten@fthé pRceRne rt?ﬂ)1cﬂ[39§ir§@§/| for a&ichabe g@rrf) @SR is given,
Reversal of the effects of general anesthesia allows

thee been @ﬂ‘%@lﬁte@’éh’mu%alb’a\‘i"étré&tﬁ Fereypise Siq Gitpeised e general
taﬁx%gtﬁgt?( gs S%glll Qég%dsglbﬁeo ﬁ&fers%ypfstﬁg lé?f@éts IQSP%&%H] ?ﬁesﬁﬁgla allows the
possibly re e cost of surgery,

peargitdl Sednhn & mmﬁ]lme&pwatutgcrobmndmete:byd’tdemg ipayd foerstﬂss,eqamﬂ
conserves the i.cal | y expensive ane etic a

Rerigs gnbeably Rk oo Y Exha) 16 Ry B anesthetist o

desd fARhE Jalells, HnBlcdfsel 8 tﬁé RIS dRhBsive 'aﬁes‘ﬂ{k@@ fagents that are
general anesthesia. Qther benéefits of quic

reseér & adglitone @he@t}ﬁreamlsu@@ desiratde tccmgnnmze\xge fiome @tsubject is

offas bt e Rl e o BERERE F ok Bk Rg Bt S ngtte better

Reysaltsa! fusdtiof fsCdddrlyphdieh® imefedidiely GanR¥iag s@g@fytahe tehgbling
state requires that |evels of the anesthetic agent in

t PRSCRIS AP AradRst ISHQOVILETWAY $998€% hr eshol d | evel , or t hat
the anﬁ?\;eli] \ blc 12950 huRn FIRY Eﬁ?]ﬁ:f'e{l gﬂésglﬁﬁc ?fé? ﬁﬁﬁi're% th?t levels of

brai n ong een known I'va char coa
athd aﬁédﬁtﬂtlcaghﬁ hmﬁxeésam docrieaselmbuly the thekiedd level, yr Gdstieb

gas tg\us anest hetic ent Aiwcogﬁg %I y, activated
s iRgls agpakd ?@H}‘Péfe ﬁV’e PBHESt Y¥@I; ' adsorbers, such
as thaf hgﬁ%ﬁé 'b@é?ﬂ(ﬂoﬂlvnl-{h§: ach9hefthatcul Ind é@er éL?b%iéﬁE]estcﬁn be used

Psaros et a that prevents anesthetic agents from
ewcalectigely h@oﬂr wmbusr:a@esthctmgenan dAceotdarglygetivaed charcoal has

CREh b el boai st rperhr Snhas R PAEBGHRILE. PREw 7197

t Rg:ANE @5&}6%@1 dekb ]yr%{féh'@ YifdsBiRtic Ig&tm&mgéa@kdgthe breathing
del eterious effects of exhaust anesthetic gases into

t ¢iecuiippard gnienne theaperatiagtrpeme by this regard, activated charcoal adsorbers are
typically placed in the exhaust flow of the anesthesia delivery system. The potentially

deleterious effects of exhaust anesthetic gases into the operating room are thereby
avoided. Further, as most halocarbon anesthetics are considered to be atmospheric

pollutants, the charcoals or other adsorbents of conventional anesthetic agent adsorbers



avoi ded. Further, as nost hal ocarbon anesthetics are
consi dered to be atnospheric pollutants, the charcoals

w@rooei1kmBo adsor bent s of conventional anest het i BCHUS26/017640
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adsor bersprevent pollution that may be caused if

SRROGHToRONGH it ify B9 9%‘8?%%*‘%&%@08%5?%?@iaééxﬁéit%%%ﬁotﬁ%e
Vietdagedbinenthetenadronroigr ei naf ter " West enskow'),
descri be the use of activated charcoalraér(g has

r emoval - Rt edd4-2ardstRetq Weslgatkoy stabitheieidg Pr‘ﬁ’&estenskow”),
C Hés%ﬂbéssthe %&@acﬁ\‘)&t@d @harrg&dli]w ?enviﬂéilréﬁnf{@l gi)s(%gi:’dugfaﬂésthetlc

preventing the reinhalation preV|ous
angestshieoh bregleng sircuitsr éNhlibaJémth heechnimetveoriidibe vsefitltfer preventing

rate a 1 ch, anest hetic ents are renoved f

G seho e a eTSRY exa P GRS fas Ty e § e to hasten
f iRWatetap hvAH B kiRt Alefts @fhdreﬁm%@ﬁeﬁi {he sibjed@tshiriyg, rate

and breathing volune are the primary factors that

det er mIipicells therate aitvhigli blnod Hews duengh be baaie gndhe subgect’s

the b f 1
R B B P PR iy o3 Bl g rove o
f %idhrth@malssﬁ ahé&€hdbic egeht @8y fehRyed@Nea! thebifin appiksbject. The rate
froamthe brain and to the |ungs. The breat hing

r af ogth Howrthraugh itep Rramyisra dgtean; eignbecapsribe plog carres

, BSBREE phOfs hRLP il HObEh A0GS g *BR Ml and

t hreathidp tdieme lar@mpoﬁwmmrthey iaticase thasatb eewhick egesthetic agent
i ncr ease the and/ or. r at e of subj

ey SRREpane o5 BEORd A et o oL iy ek e dunes.

agents Hy?@r%ﬁt'i‘lﬁtl&yﬁds%ﬁn Ssdd4B FSoredd0 WRMSEath volume and/or rate of a
hyperventilation typically results in a reduced |evel

ofulyeqt l@mh thereky,.de fe(ocmt)e thwemocyeldofcﬂnetthetlcsag@pte don{ the subject’s

Wen P CO e cre
Reks; RORRet Byl pn WA AERART s bl li¥bihsicfrbon
OWH)X&HBXGO}F iPBlbb@ Bf the e e P LEPFNWaHh OO, Nvels are decreased, the
ventilation froman artificial respirator. See U S.

thaélms Isssdkglyntoignakibig dengs do hesatheonthelr avaapd e patient remains
Bgﬁ{ﬂﬂér%t) tﬁﬁ %ﬁdl?iﬂﬁl ﬂ' ah Qﬁlﬁc?rﬁ lfﬁsﬁgrafc))rp@eé §%e b&eﬁ@ﬁZ0,0% ,
resu own to cause a

yperventi t Ion are
C tssn@biodttireg (h@eina:&erdﬁaemerf heAdditiendty, W refudet] cb’g(dog levels that

fl ovs t hrough th al whi ch actual |y decreases. th
r 5‘? O%ﬁ YIERVE OLRPSP 3 pnding teduction n R the rate at

a\oelychfmem hbes 'E}ﬁéxhgh thEBRAS LN PIIRCRIRRSos chrabteGihibh the

subj ect "rebreathes" previously exhaled, C®2-rich air,
hhlowdiyer narms emlesth@ttlp RESEAW @@mﬂh@bmtn decr eas es in

P3CO2 during suc erv ]

oo aRbreite b G iR Gttt s es b iowshr eeled,
S OTH)-HOG £ $:8 ESbedAAMBY R pre ¢t K 1ﬁfch1lxtt®6re§§h@$ﬁ bgtdLlevels during
agent fromthe exhal ed air before the subj ect

r Spehelivgesntilaiion akbe amrﬁé@sqtbefrhalvy beeheonygrtianatly apeslgo effect such
' %pcfc%%te&%%\xyeggr, 5 %X{ fﬂltjer aflesthetic agent from the exhaled air before the

subject rebreathes the same. Consequently, the patient also rebreathes the previously
exhaled anesthetic agent, which effectively prolongs the process of reversing the
general anesthesia.

The computerized system described in Raemer was designed to overcome

purported deficiencies with hyperventilation and rebreathing. The system of Raemer



exhal ed anesthetic agent, which effectively prolongs
the process of reversing the general anesthesia. The

w@eopu2wsol zed system descri bed in Raenmer was deGT/yRmd6/017640
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to overcone purported deficiencies with
hyperventil ation and rebreathing. The system of
Fiaﬁxsm Cof ﬁsmsan@merﬂatl@nw@n iz ttlefrbraathmlmr@élt ppd, dhushinto the

S5 PR B b RSB 3 8B

%ﬂ@g@be@m&tsps@ tBe rfte BEIRBGrshIEMRAL RE rte@bv@ge@fdhe BsbiAtiem the
of reversal and, thus, recovery of the subj ect from

tg@e@bm@s&lﬁsmn&@ ﬁ‘@gliuags qiaeness otithigepest topaior afiGQy from an
t ¢
SRR e AL b TRl Ao P ALY e

aglfucss bﬁirpwhﬁelrﬁtdaslﬁg&hessdbj@t BPyE0D] ® d lecel elestiwil] fhdikitate
subject's PaCO2 to a level that wll fac:ll:ltate

rieiifiationtof sperianeg pobrea ey s anhelibryn By el s apospible. As the
S Sy T e, B e
i hireﬁthmgeste |on btelaﬂmhg eoiuhme g arsabjectothep de aphaasglevad¢ thewatefat which

ct, gy do nﬁ%tﬁ .accelerate the rate at which a
S‘EJB]‘ reF@%‘E?/ Pw 3egRESfest hesi a. Accordingly, there
are neggsrdiagl Pfh@f‘eeﬁé @SeBMEr FHBPREGA T appiretus wWlEEEiASRase the rate
the rate at vvl%] bl ood carries anesthetic agents from
t dteviietablapd a&‘nﬂeaﬁeSﬁ@tw hgentafremghe biains Bs WRB ap thegete at which the
e anes tic nts,f he I .
o RE e PR TR g Y FRYT s bR, I GaB bl B Ereaquired
afasided the 8GR antdhdtiteghiital Ilrnthb Ordif wefeserst e dffderahaeot.
t hereof. DI SCLOSURE OF | NVENTI ON The present invention
i ncl udes net hods and apparatus for accelerating the
rate at which a subj BeRer al
anest hesia, or for ﬁ%@%@?ﬁgt?e ef? ects of anest hetic
agent sThapresent imthidasinaldesmpthods arsl apparatsi for mcelel ating the rate
i ncrease the rate at. which Rkl ood fl ovvsthro he .. .
se.wl@"é‘h & SUtRECE IerOVPIS dFQu SEnerH Gney] d]B?S& b o eyt e Setects of

I RIneAt LA aNthebE/RIHAL B Y appRldtiBmaitith & ﬁlﬁ%ﬁie thBeate at which
subject fromre-inhaling previously exhal ed anesthetic

agle)nd Slowa threngioidie suljeettt brgmt oicrdase thesskinet’s nateerfirpepiration and
i ncludes | creas t.. whi ch,t.he subj ~
| FREFESS ol TiRE RuRtvenor Juled o i b 0Bk eayed
\/\l@lllésgleﬁ@ugdnm the subject to at |east periodicall y
br eat he gases i ncl ud|t n& an el evated fraction of

b

This mé nﬁbowmﬁdl@gj ¢ RERFPRGIBILIOR ersqhirfbfs fnracasing th%fate at
¢ 1
SRR 5P A e B M b g
t l’t& sabjeuth aOfea@@nbmcgl@Smatﬂlh ghseanm:hichng)ﬁn tlehatbd fadtion of CO,.
t he. subject. The rebreat hed es are filtered to at
This may be effected by having or causmg t e subject to rebreathe at 18ast some of the
gases that the subject has already exhaled or by otherwise increasing the amount of CO;
in gases that are to be inhaled by the subject. The rebreathed gases are filtered to at
least partially remove some of the previously exhaled anesthetic agent or agents
therefrom. It is currently preferred that substantially all anesthetic agents be removed
from the exhaled gases prior to rebreathing thereof.
An apparatus that incorporates teachings of the present invention is configured

to facilitate breathing by a subject at a rapid (i.e., above-normal) rate, while
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| east partially renove sone of the previously exhal ed
anest hetic agent or agents therefrom It is currently

w@e@baered t hat substantially all anesthetic ap€nUS200€017640

renoved fromthe exhal ed gases prior to rebreathing
thereof. An apparatus that incorporates teachings of
trhainfaiaseQO: levelsin thersubiect o hidoduthextby et least imaintainéng the rate at

B058h B s PPl e ORIt S UGN Mo
106 sdfiveledbvd ArstheiBhgin®d RoGalddthdt Abfe BdenWih&IBd by the
bl ood flows to and through the subject's brain. Such

Shbisplpas weklas ¢ gempenest thaf is|qoafigyred seefect putiphreprepthing by the
e b led b

e S AN e

teongbhentwiiet isicahfigiebd eainbieag: thy 16veR oF CT),aakaledby e subject.

;ﬁ%to referred to E?Q;ﬁi n a a,"rebreathi%g[ el ement,” or
TRRRCAR RS Rer Chsilevelclevating ropaaent & thaenneaes fagditates an
ligMeAs iR the PR of @%kl@t{#orpaf b @u}ggﬁ{ﬁﬁﬁe Caigfevt{aﬁgﬁ BRI P e

or other CQ2 |evel-elevating onent
appEcti.as PiGQ) rtmanesraal drrtevetede Tha rétheathiiag er other CO,

OB LB AR R B 16 88h vorume
remainefle nﬂiﬁaﬁﬁ@'lﬁ?l? B Adnfl 18%6R&)F (&), | evel - el evating

component further allows the patient to be ventilated
at a HPghr eeuiarend edyaatagennf the presenttiayentiog willdlscame apparent to

| of. f eat dvant f
TR SRS e B AP DB A8 .
aicchmpanyiggdrhwinighl dndehadppehiidédelgisconsi deration of the

ensui ng descri ption, the acconpanying draw ngs, and
t he appended cl ai ns. BRI EF DESCRI PTI ON OF DRAW NGS | n

the draw ngs, whpgins Ugﬁ@t@?‘rﬁ)l‘é%ﬁﬁﬂ\?gﬁﬁgts of

exenpl ary enbodi nent's e present 1nv ron: FIG 1

i s a Jollendhwingsephiek dhtsaticonriofs aspeax afipdeenpddry @mbodiments of
a%ﬁest hen(ssi.a reversal system according to the present

iR VPR udi ng at | east a portion of a breat hing

Ci I CUIHIG, 8k £4ABRBlic fQFesbMGli SRS Ale:AnfpRIGERM dlthQf Rlversal
carbon di oxi de inhaled by a subject that Is recovering

fSygamarestings the piasenhimventéass frediding itlleast a podion of a breathing

AR s PR R SS Mahd g e
tthet iareesvdregiffont evailfah, Sisdremesthesfiiter ntl§ -cdanetloPpogitioned

schematjcally depicts an exenplary enbodi nent of the
éﬁ‘é’@tn{ﬁ%éﬁ”eathﬂ@fé%ﬁl system shown in FIG 1, which

i ncl ugagsa A eI PR AGHEHRCIROSIE LORG D8 bERY sesthesia reversal
system shown in FIG. 1;

FIG. 2 schematically depicts an exemplary embodiment of the anesthesia
reversal system shown in FIG. 1, which includes a rebreathing tube positioned along a
breathing circuit, between the anesthesia filter and the Y-connector, which are also
positioned along the breathing circuit;

FIG. 3 is a cross-sectional representation of another exemplary embodiment of
the anesthesia reversal system of FIG. 1, in which a rebreathing tube extends from and

back to the anesthesia filter housing;



breathing circuit, between the anesthesia filter and
the Y-connector, which are also positioned al ong the

whe@atihiosgy circuit; FIG 3 is a cross-secti onaPCT/US2006/017640
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representation of another exenplary enbodi nent of the

anest hgsi. 4 is g veissadctisyatrepreshtafioGof mnother anttiodiment of anesthesia

rebreat hing tube extends froma

d Eh tg t.h g ] elud
aeassal s¥stemoif Fhespresrata s & Wach dheanesthedia Sl thggf includes
Ens il Ela(ﬁéaﬁgpa% F@lﬂﬁfehﬂ{lc@mgﬁ pBel 1oérran ?e%tréhﬁﬁh%
reversal syst e present invention, in which the
anest HE€. & if b lctoss-s¢diienadatpriesenkalive o1 aiill avietheri aprhwidiment of
?ag]%?tg ?%qu\éga r%e%t Ica:fgmégregrgge t%g%ﬁ%ghg he presertlt invention, in which -

rBPLESEREAIAIRY 1&%5& b Nbl%ﬁdﬁ@a&@bé&ﬂswt‘co effect rebreathing;
anest hesi a rever sal Systen]t |nC0rp0rateS teaChlngS

of t heFI@seg elnpugln@é mhe@wtlcally Wuptede i erespreettivesingther exemplary

e R L

| ddnuslmptMtraiish 6f1@5Sras@9lchss; anot her exerrpl ary
enbodi ment of anesthesia reversal system co rls'g{f:%&paentof

swi t chFir Naghgmaticaily dlistates e (c{Psg: é?ﬁt’roé‘b 1 FF
% egt%?s?é ge%%)’ Rg?e‘?l?ﬁrat HbfGdeda Aaliemati cal I'y

cross-section, an exenplary enbodi ment
of aneBIthe 8 haandedBedrs athesyasic dnplthcmS ofry(ct archeleer amipadiment of
FIGs. 8A and 8B are hemat i c de i ct.i
aAEeHs o ek o 8 RSt AR SPGB URF i apgrg ponduits and

ﬁ &ra?é g@&nbﬁb\ﬂ%wz&ﬂ ;indpiradty 6H0 Sffrabdry MR KR BEHHCh SIF of the
nd val ves are positionéd between inspiratory and

eXpiomat@ong; | i nbs that branch off of the Y-connectors;

FIG 9 f(_? gbe@tslﬁh%g%%’ d%p%{sti}sg f %r? ar?gsth%g}la ?%?}ah %fslie%h according to

rever Sg present 1 nve

aﬁfé&ﬂeg@nﬁ@mmfm DR a é‘dnK/Eﬂtioﬁhﬁl amnmystahﬁ 10
schematically illustrates use of an anesthesia

r ever sHIG shsichpmaticailydllystrales Hee phaneAnesBesigyaprsgl system of the
gﬂe\égrﬂ ﬁ\%%?hn BN, c%%%rﬁf&alﬁ@ n kggérglé!nd S a schematic

préesentation of yet another e i nent of anesthesia .
r ever s&IGsyisis amcbémzttimeprymtasimn\uﬂ yeraretl@r ethpodimenhofcAnesthesia

the el ement that inc eases conc n of r.bon
dFed’)@fS&bs}iSFﬂQthtg‘ qu gwgurb tl gbwg}qilgé%glgmggtrtﬁ%ﬁncreases a

I f@ati M &Sc%%on%)ﬁ&csmﬂ%ﬁl'%@ bWISEsubiUt 6athithes bick®on dioxide
ers, 1 ncluding nunbers préeceded by additi onal

dm@u&'e‘s or foI I ovved by primes or other synbols,

repres iC er(lit, Bikd rrl]urtnbers ylnglaglngtnﬂ%bgl%%ec%ﬁed by
‘F?él‘) PF 3’[ ¢

simla
additional digits or followed by primes or other symbols, represent similar elements

that may have the same or similar characteristics.

BEST MODE(S) FOR CARRYING OUT THE INVENTION
With reference to FIG. 1, an anesthesia reversal system 10 according to the
present invention, which may be positioned along a portion of a breathing circuit 50,
between a subject I and a Y-connector 60, and includes a ﬁlfter 20 and a rebreathing
component 30. An inspiratory limb 52 and an expiratory limb 54 may be coupled to

Y-connector 60 and, thus, to breathing circuit 50. Notably, the inspiratory and
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BEST MODE(S) FOR CARRYI NG QUT THE | NVENTI ON Wt h
reference to FIG 1, an anesthesia reversal system 10

wa@ewoneiosy to the present invention, which nmayP@EUS2006/017640

positioned along a portion of a breathing circuit 50,
bet ween a subject | and a Y-connector 60, and includes
Sxpirtegyrlimls olifgme trerbiagehrwl ae Apxia niNoethelgps, the junction

OBAREPR 18 AP R 00 Yl T Bt
ao acai‘V-cofineddatabl y, the inspiratory andexpiratory
i nhs of somedeﬁreat hing circuits are coaxi

| . ,
Nonet K dBicted, filter 2(hsositiop Qx‘i’é’éﬁlet%éoﬁr?@ﬁi%rt&‘%foi ap jpfubated
AP BT (RORROELASRDISB PO GHLE Uil g o o
insoytlays edei sorae do remarvetehrbaled datstimtib egdnts odfereftbey Aow into the

i ntubat e atient or qver, t ut h, and/ or nose. of a

SEBBaE o RGBSR o e GLURSE (MR BF OROTHpPeforbed by
Re Affaks JFRNBMBeSXRILRH AT 11EbiremaeeHhalalR6d AL Heli&and be
flow into the remai nder of anesthesia reversal system

sobsegptly inlirdgd by Gistsubiepie Qi coursseplactsmb efifiligr 20s alternative

. f esthesia reversal ,syst.em,10 to r ve
PSRBT R D SR T R RS o R
tileensioh)se ¢éng 411160 @05 e positi @xed MeRieed fthd dubjert I 20 @breathing
alternative | ocations of anesthesia reversal system 10
iSRRIt APt hi n the scope of the present invention, so
| ong [ 2001 BN SUD]
and-r SEVE 20 R ROLUS MOty 30 St rtiagh (eRuSLR) BRtectn
hrousidragd 2201 stiltfore2 G vaachyid therdepiated e amhples alejoaatppbite sides of

t .24 and.a distal port. 26, ich,.in the depi.cted. .
Efﬁ%ﬁ%ﬁ?-e%n %%&%a%ﬁwgfeé@ fgfeaage#@?r % it optasd Wlﬁhm_ ousing 22, in
agfintinRdatiod Wit PRkl Yokt 2 anfdRARAESd. S cont ai ned

Wi thin housing 22,"in comunication with both proxinal
port Z2aoximal pors L4 kengdistal pert 2Pmuyibetl bpenmtiigeredang connection to

' I . 26. h fi d . f A
305 AR5 R, SR SR s LG o2

hOXb e fiparetl t@ doraied: @i ssndhrddGhm2f 208¥miespairl Guimd. As
to connect to standard 15 mmor 22 mmrespirato

fspelh iopgRrevasalaf@gnerahrissthesie psetherdnhajedy éme_étheaiﬁéégqstrg@,aﬁlter 20
g B R B e T S U
ahragady (i ¢, the mmmth oahdsentravhtd) aad haigsefisubjecel., t he

nmout h or nose,. trachea,_ and |ungs) of subject I. |
Anest H‘ggeﬁfge%lﬁ ity DRI Y ﬁ%tyg%%ﬁwitw ot et know to
fskleb@felyAsbib it dNAYR th s DEhAGHHHUELYeRISBY a9 e?drem%lﬁ gnd not

more types of anestheti'c agents. By way of eXxanp
nolimitgthe seripe of e esspeinyentidue apesthweiatiilienwentbend§ may comprise

. aarﬁea%gi\r/]a?esd c%a;clola}, B alfvate ca%l?on?%%er?g%?}[s{a?llene silica molecular sieve, a

lipid-based absorber (e.g., which operates in accordance with the teachings of U.S.

Patent 4,878,388 to Loughlin et al.), a condensation-type filter, or any other type of

~ filtering mechanism which captures or otherwise removes anesthetic vapors from the

gases that have been exhaled by subject I. If filter member 28 comprises a particulate
material, such as activated charcoal or crystalline silica, the particulate material may be

contained by a porous member, a screen, or the like.



an activated charcoal, or activated carbon, filter, a
crystalline silica nolecular sieve, a |lipid-based

w@b®enkmwso (e. g., which operates in accordance PET/0S100€017640
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teachings of U S. Patent 4,878,388 to Loughlin et
al.), a condensation-type filter, or any other type of

f11Eer Ang, ARENARS hERbenE ARhAL AR wHhBB[MiSRimal port 24 and

renoves anest I C vapors fromthe gases have
béietal gorh26, edwibyresiobg emdsthietic apénts fbmegasesghigere @Baled by subject I,

conprises a particul at erial, such as activated
cfH‘aW%lb%il froyn gasey hat prg ﬁ%‘g‘a@fbﬁéaﬁef% particul ate

nater| @kti%ﬂﬁ,@lt&@@ﬁﬁd}nﬁ% R¥nAle RRLAES ] ESTRE Iter faember 29 of a
screen, or the |like.As anesthesia filter nenber 28

cyperknowairethe witt suches AVMPFBIRETE polter reefimorottierslegtrostatic

{) ffgﬁ/prgggl e{il%ﬂl\é\érg)laseﬁﬂgeﬁv gl}eggéie. S#i?gtgégs@@egﬁ r}'léléer Heglﬁegggg@timicmbial
t BRdr BERL&RDRL BN RN Casds M BEbrehthingREdul 38| (b.y., bl iWdyef p2ékimal

may al so include an antimcrobial filter nenper 29 of

apary pé akchdinial port 2hef Blter 203y Aigcerdingiy, ppiimpReotEal fljer member 29

filter media.qr_other '

B Bl R L S ALY RI R BB or et
_ bI 4, rt]}ﬂﬂt iorfbmbobb@ﬂéeoﬁd(, Ivtresliesn(gfdﬂeafr pﬁ@lfogﬂm'ﬁ:mh dlaise Rases.

TR reathi ng circuit - (e.qg,, way . of .praxi

peif cowae, éﬁ_%ﬁﬂ?ﬁ%@_trﬁ‘i’er% pysiergs i pichick rantz%)qrébAj@égFea%T gFe separate

AR R1E 0B A alkd Mtﬁ‘h ytﬁgg@)‘f)% ot thd Pr¥seREinREidnl oned to

recei’ve substantia I'l "of the gases that are . .
i nhal edsanothaihapitied, Hyystnbitat incbrparades tednhsngs od thegesest invention

T

| ARbUSE BS by G abliabld dihdelifectiR@bxAle gedah@ugh filteN20 may
filter 20 are"also within the scope of the present

i reseliin o highAoneenteties ofymerpsia at by sekiestsiigtol anesthesia filter

i ncorporates feachi ngs of . ' ' .
L PESFELTRE ) 5Py AL R b
Wbkt 4 @agiger £0)0W Hibh engthesial doatertior bl the swbjedtaide of anesthesia

desirabl e since directing exhal ed gases through filter
BT B A i 1 R B S RO O LGSR o Spses that

t -SR] =54 of anesthesia filter menber 28 (i.e.,
tﬁlge@f%g@g Su}! é:eJCZtI'hesi a filter nmenber 28 | ocated

cl osestAn exemplixy ambodinreht @a selective flow r2@)ictoAl B3, ghown in FIG. 1A,

anest hesi a conceptratio t he subject-sid f

sl 8 SiDPHSF P b QisRH sDleaniyro RTINS A0 Ppd 1P (e flap
t le%?bﬂﬁ{o%%hhgﬁ‘raﬁf)n)a g SesInduit 1D PisgRSRRnEd BdraBél Qo filter 20.
i nhal ed by subject |I. "An "'exenpl ary enbodi nent of a

séfabat 102as pogtionedst an endbef argdongshpass dondwit &)1 aund is oriented so as

i ncl udes. a bypa ondui t 101 _and at | t <

V47 9B S SRERRDTRR nd cpren Bl Giect Stpic g aRRT0SH

C pokitiehéPddi et to BYeASE aiPRAchtedAd close When fibdsredexhales and open
parallel to filter 20. Valve 102 is positioned at_an

envchenfsubjectdlifdesh yisashewaovalve 1 03 B pogitgnedsadideatioglistalport 26 of
Ailter 20, but may be positioned between filter 20 and subject I. Of course, other
configurations of selective flow restrictors, which perform the same functions, are also
within the scope of the present invention.
Valves 102 and 103 work in concert to control the flow of gases through
filter 20. When subject I exhales, the positive pressure closes valve 103 and opens

valve 102. The closure of valve 103 results in a restriction adjacent to filter 20, which
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to open when subject | exhales and cl ose when subj ect
I inhales. Valve 103 is positioned adjacent to filter

wQQooaneh98& oriented to close when subject | exbel/@S20a6017640

open when subject | inhales. As shown, valve 103 is
positioned adjacent to distal port 26 of filter 20,

but be i bet 20 and

ERSEU i SO DTS BOR Eer B0 L iR Qe OORTH f Bbopassing
et 70 S1d0FrSventiiis GReddRisfaOt dh thigectiapat the @)%mﬁaﬁ(reraﬁ\% to SubJ ect 1)
al so within the scope of the present invention.

side ofi aesthesiaidiek memben A% eCenvesselo mhenlsubjh@t Iﬂrﬂml@sofhe negatlve

hr qugl xhal
HASREe UM ' Hosb e BP DB 16T ERE: fimde ine
Hughhgasd @sdiue 10f. i@ tAdhbhaRE lgb&e% nhiibt Pass Ql&bﬁgh?ﬁltélﬂzo
adj acent _to filter 20, whi chcauses t he maj _ori

2
sbRE BEsthesia the 2pws SayeaeRAY Bypraanssibeviaifter rméazber 28 before
t
PASMIRCIN Bse® P RSN, DO AAEH! LSRR o et

ﬁh deghnthe doaeist hes il fatibdtehence theee is21. ne@mmeqrrsshge onvrzhe n

subj in t he negat i ressure draws

Yol dibs &a raﬁﬁf‘éﬁ there Ve urer%?frfrﬁar t@ﬁ%ﬂéyawaﬁ# and opens
Raseh DY dhhhoHSPirRidRass conduit 101. Instead, the

i nhal ed gases nust pass through filter 20, mhere

anest K&Si BB rscrhenmacgbs@@lqmwmssr snmlebﬂﬂoyvhmhesahemfarred to

%‘Efret’ﬁ%s %@ﬂ%h%ﬁ&@%ﬂ% 3 10ﬂﬂ§{}é@ ng‘iﬂérﬂg 4358 Spesia
FAcadplysidieadiendisetd e prosbit lmhtlsﬂ bnd PG ARG albediRing

negative pressure on the valve 102. vert hel ess,
cherES-sWhea pesitienadi 1 Rdiaimatentatian, ipsscvitch 108 allows aprgs to
r S
‘Plgﬁigﬁnraot %h\f'(f ellgé aﬁj&’ #)Hgnehlg/ Rkl Petbre%ﬂ}m@:o%%&% \/\5{130 ﬂ?lG 1) when
ahesdaesﬁfrewrmi ig d)eshed eWheﬂanathesw reedisab or ed;eeffmntanesthd‘a;&t reversal

may optionally he included. in an anesjfhesia reyersal
§1}%?T§|1ﬁ Rt dssiEgdn forieg ample g LSS TR Ok qr(yﬁt}gﬁqjval of anesthesia but

R2lell sABfRE: 1@ lr&%ﬁarﬁca@fyev%hma% Gl hGH 65 nri bé’@@s‘i’tloned in a second

positioned in a first orientation, pass

atlbm\msorg ais whichgrefpiatory lgasss pdss ffilter 202@1@ ngtionally, rebreathlng
tlonalé , Into rebreathing conponent 30 (FIG 1)

ROUHEdPhesi a reversal is desired. When anesthesia

r ever Sgith ffturds€ rédéreddd t0FESt NERteR 20 QHE FeRéatiBUS t&pbifent 30 are in

not desired, for exanple, durlng surgery or after

direeicommeuni estion et onesinathist Aewill be shostrbinegeatergletail hereinafter,

I 0]
PR LRLE S inbal s st Rbl fibar o7 AR 20T BY Wl Qe
liypesanfi | ter 20 and, optionally, rebreathlng

conmponent 30. Wth returned reference to FIG 1,
f i | t eRebtratieg Fapransihi gy BerpoHigiredso papdds A valumeqr an

gr eat erﬁ%ééﬁgfy\ﬁhﬁh%ﬁwgﬁqpar%w bbel BECN Whetlood Gie.,

erei na
P.CO,) of subject I. In the depicted example, rebreathing component 30 comprises

conduit 31 including a section 32 of expandable tubing that can be extended to increase
or compressed to decrease the amount of deadspace for containing previously exhaled
gases which are to be rebreathed by subject I. Of course, other types of rebreathing
apparatus, such as one of those (excepting the tracheal gas insufflation device)

described in U.S. Patent 6,227,196, issued to Orr et al., or any other known type of



rebreat hi ng conponent 30 may actually be a part of
filter 20, rather than separate therefrom Rebreathing

waeompozwed 30 may be configured to provide a vPCT/OE2006/017640
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an anmount of deadspace which will maintain a

particular level of CO2 in the blood (i.e., P CO2) of

phiihBebrebthin (glappbﬁmsdﬁnycbte ededinanpitkesia ebersatsystag 10 as

conponent 3 n?rlses conduit 3 1 including a section

sdbresthing pampRIsLe3Q-ubi ng that can be extended to

| ncr egse.Q ﬁt%f@&%%%ﬁ% ge%@ eﬁtlf@l ’@%élﬁ&e Mother element,

deadspace or ‘conta ng VIOUS exhal ed gases

widhcR aatspitator €omedensaton gals inyn;ﬂxmgjpeut%h thadtfog,auagepnometer or

ot her types of rebreathi g ratus, such. .as pne of thesi

gpowEniag eeprithdhe rat%%e Y ﬁlﬁ?ﬂ% AP AOSH OB AT RE R gy sthesia

g?\%&ral g@%ﬂ o rdlE 2t LiMkE @bs&?ﬁnae%@ion k&g ueldsd ® s%_fectelt between
any ot nown ype of parti al r ebr eat hi ng

&idpe dtndsebreathitgecanserhentd Gakose toegwann@\m@a ptegy Speerample,

as reb t hi t
B St B R 45 AR el B SO fsion
&L, §”ﬁﬁtfac1ﬁﬂdﬁﬂg %é‘s ﬁlﬂ;ﬁﬁl@laf at06 ¥t §oavse ensdh t@Eb@Aag50 mi/min),
sanmpling port 40a therefor, or a capnometer or

Saeipls frtgngﬁdh@t o ponti@ired grbe da@o;imnn.eﬁd pralogg gheaigggth of
i)g%agﬁ(ﬂ?%s Iﬁlécl‘{%% %r a'?)gin %tr Q 1&?1?1% §?|54Si?{ %BEmu]mQ:atlon

sen |nv ose
subweh. |, betmeen filter 20 and rebreathlng conponent

30, close to Y-connect etc. For anpl e,. when
gas samprpagopde FiCaall 049@8 88 &g Eoexa{fwz peshesigeversal

%gQX@E‘{HaPHﬁb oeRE ké&kﬂ?lﬂ%%@ﬂhé re@ent nfn%ﬁtlfn@ﬁfel shb@hi ng gas

ra e o /mn to about 250
m / m ﬁl)h,e mb@ldnamtforfanesﬁg:slatrhmrsaéwtm e’ s@gwedn Fi3peincludes a

dis ed at an r al on e l.en '

arb e Pne S0r0p! s breufBo RoBrRnE ShtiSig pbich
d&nﬁﬂms%’ft}ﬁ &%aﬁh‘ﬁ% EWuttIv0 al urdidesticieB4t end3 Bhetwen filter 20
through 8B, specific exanpl es of anesthesia revers

sapslﬂ@mrxeh@té nBebysathingeconduic Al ey Brludpa sprtoseit W which is

enti e.sho T

DY EP PR 9B A PP BP0 O PRESE O, )
f@ﬁH @;&h&e%lv@@ﬁﬁoﬂewtreﬁﬂctotm ot arphibiesion tlmextf mary toxf
rebr eat hi ng conduit which ¢

HrasHionphloBg b{ﬁqﬂ{m%glr%“lt 30,93 Telyeat 1}n(gﬁ:§n<§\gt 5P g A9 C%l ol the flow of
Q%ggﬁggnﬁfkhfgfggmgp@év-connector 60. Rebr eat hi ng

may 1 nc e a section 32' which is .
voIuneAﬂﬁhusmﬁhmﬁnmﬂcﬁanaﬁnmmmbnmmnsymmnﬂéﬂaﬂudQ@SQOWH1H
ati.ons, etc. nor.e v

way. of corr

R G e R T A
pf?ﬁértZ'O@ ?zﬁﬂer&}hmltﬁ 'b%ﬂﬁh%' Qir&iltr Ui As SHIwL rdbediaag bofifonent 30"
conduit 31" to control | ow of

may be conﬁgured as a loop of conduit 3 1"”. One or both ends 38" and 39" of

conduit 31" may communicate with filter 20" at a location which is on the distal side of

anesthesia filter member 28 relative to the location of subject I (FIG. 1) (e.g., between

anesthesia filter member 28 and distal port 26) such that gases are filtered before and/or

after passage thereof through conduit 31”. Like rebreathing component 30" (FIG. 2),

rebreathing component 30" may include a volume-adjustable section 32".

FIG. 4 depicts another embodiment of anesthesia reversal system 10", in which

filter 20" is configured to provide a deadspace volume 30" in which at least some

10



gases into and out of conduit 31'. Another enbodi nent
of anesthesia reversal system 10", which is shown in

WGo-2@6/131980 ncl udes a rebreat hi ng conponent 30" PEEUS2006/017640
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communi cates directly with a filter 20" rather than
wi t h breat hi n% circuit 50. As shown, rebreathing

c 6¥pemdiexidgagichreasesisee @cdlﬂctegluis @ubja@ Iaaxhaﬂesp A shoomg déddspace
3 nlo ndU| t
o Sotum@¥ O 1AL of1RC 0L A B Fesirtia B RR2, s hat the
t h}dladhdsgaaés thatdave tolbdesitthesiark ifikRa 2 ov?t?herem and later, as
|ative to the | ocation of SugllfeCt 1
WeEnrane dheneEomm (684 eeFubiestheriGg) me@estlmnham

26 hef ”
ey ey -
p@nﬁdnmf tROprefdak @veRlion rsqﬁ)ctt&ﬁﬁhh FYG.CR rm@é%ﬂﬁbla39ver§my

3 .vol dj ust abl tion 32"
SBIE 0R 5 HER TR eAE T Ak ST 81 v hieh i sbpm in and
Sy&LaPRALIth referenMYodIGH ] TRE Bﬁﬂlalr}ﬁ &1\?\%?6%2@ g%a{egrgglﬁegthesm reversal

provi de a deadspace vol une 3
s@ﬁﬁe@ai P Srandposstigsiantedisa) ageemdiO¥ ic tiat &etde@ﬂspﬁceswaduﬁs B0 o

N SR o
sﬂhér 20hgtis diestebid) &Bﬁ@kaﬂi’}ﬁ@ %yté"ﬂ’érgllﬂ ?r&i%llng?ll(ijeeﬁ?ount of space

therejn arefllt"ered as they herei n
aQcctpiggd bybedypawdeghdydhe dhns(r@te@ shdlagwubp erss dthéfli will be

B oLl B, o0t

anest I ncor por at es

t eachi Figis. 6fhroigh i dhstl’atel anveBithe ﬂeﬁerﬁiﬂc‘sZéﬂtEﬁCﬁ 10nthed &
ystem 10"" is much |ik

t.h
~ireEREa1S s Boutar Tyne Livetuns cirgit 38, Pesvstabud0S! of amethesia
dRsekAIRG s 1110’ i %Bﬁﬁ@ﬁ@de%&? bileSthirt Clrcﬁﬂsys %ﬁ)ﬁd abaye in

di fference bet ween anest a reversa
distsenve o 51(& ehBs 15 diat gy=s eyl stlectvdl éirecttd:’tﬁnttemmaﬁa reversal

h |
MR ¥Ry S%%Pﬁle%3958353?%@%?%%%5%@%%? i1 4 pessee 111 of
2405 thedi®ro¥ SisbiSsy el 10F HHchRIEI R SimbB. Oéﬁ rlg g%g%rdlstal opening

redu0|ng the amount of space occupie
(kl4g.and s9ntﬁ1ﬁéauﬁ|lqen 53¢’ andd reftrpathing cnmpommt d)BO aé&ebreathmg

%ﬁ%ﬁ%@sﬁf R 8 iy AR e Mbast SRR Gsvotuted pathway of

mtfﬁmm&e::g&am miesirbes didxidvedhsgkessyst em 110° that is
confl %c % be positioned along a breathing circuit
50, A SRk By ComPEFea taiEabls Valo of theltypsyidustratad ot FIGs 6

| 1Br R | '6B' 8RM iAleng ah;ag?ébb’qgatcc'oﬁf}% ttl%escp fecfacsm ?P:‘(?’ﬁlﬁé gases may

aboveé inreference to

SﬂQWE\CAitVIQHWVQﬂY rsmtlchd OS'nha)y m’r&pxﬁd&@&;lldlrfg%\é\etfcﬁad diaylst @M or any
eI ec Val?%qp ae anest hesi a reversal system

1%%"r su%\a %ﬂ‘g tSHesi a reversal system
glce)nl In\gﬁéruﬁﬁx%hal (B' %h T8 rst QR ATaslhown WP digilR Imay flow
irectly and substantially unimpeded through breathing circuit 50 and, therefore, bypass
anesthesia reversal system 110'. When switch 105’ is in a second position, as shown in
FIGs. 6A and 6B, it restricts gas flow through breathing circuit 50, causing respiratory
gases to flow into and pass through anesthesia reversal system 110".
Additionally, a bypass conduit 101’ and a pair of one-way \}alves 102" and 103’

or other selective flow restrictor 100" may be positioned within housing 111’ so as to

11



114", and contains a filter 120" and a rebreathing
conponent 130'. Rebreathing conponent 130" is

WO bdoas2198t ed as i ncluding a conpact, sonmewhat PCT/US2006/017640
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convol ut ed pat hway of sufficient | ength to hold carbon

di oxi de-rich gases. .Switc rise a ,
<opapiBe drectiondnoy ighgasesy W rPﬁéﬁa dngeBghip Feversabsystsm 110" In
the ﬁwgﬂat@@exmle hm%' @St ?or’%ﬁ@ oﬂ&@a WBRks @@ftaﬁ@pés' are

the directi gases may flow Alternatlve Y,
pusitiohed @5 thermayxicwhpde sefiersl20tinag asmwingahentdhat prevents exhaled

LT PG e e R G

qh@*nzyn FIG 6, gases may flow directly and

substanti al Iy uni npeded through breathing circuit 50
and, theshemoria Flﬁyéés‘s'hqh@gtbm@é pxhalesy ay lastraigdbethe arrows,

St s R bfhe, Gasigand Pl PR POy s

tdonowig RO b maatthig) o pickeititiie &baled @uSdsTeon ESPiHAIEY Hter 120'. The
gases to flow into and pass through anesthesia_ | ,
rf‘ébélleé gpses pateE FRDIRING seemmqeahb%q gﬂoaglwmg%wém&m - Asthe

m@ij ﬂla% as fm%n&c@@/ g%ﬂfﬁ?e bre %gn%ﬁ‘éloﬁént 13Q’,

er- sel ect | restrictor 10 ositione
vaxtbﬂs rexhdod Tgaugs a2 ¥ ous of abrdaﬂnmtmnponeh‘el ' eathosing 111’ of

PRerbest <SG |01 B BEAN O PeBPBALE -condun ¢ 101

an d ongs VRWviVAlMEs 6]3 Oxzhexﬁtlﬁg 31319 &t i LesDORd- I PRETe @G?)'tlg@rawn to
proxi mal side of filter I'n an arrangenent that

pr dossdtposisivha Tld ngzatios pquame ﬁr&m g@ges fivoro afdistalesectionodf breathing

an d .u}t %ﬁsmgchg aﬁ%n | ﬂ:iaése' d\@%\%ss“%sl org)e%lng 3@’4I g‘{too %xgﬂéplé%re%a 5athlng

i doquﬁ)héﬁt elouph filke 1207 @wBbhacRito \b@eatmag ¥eclOR) thep@Rproximal
causi nq t he exhal ed gases to flow through bypass
tl1

caeaimet! 120af housing 11ihus, to prevent the exhal ed gases
fromfA &gelﬁ‘&)tdﬂnéﬂt otf%gegil}?eglﬁ re\Té?ﬁal g&tlla’ll q%'g Qfﬂmﬁ(ﬁlt € Mistrated in

rebr eat hi ng conponent roug ass C6
TAG. 7, shudbea vakk ks "o fMaskHdISE ds @mﬁgsreﬂag irearC@edvithhthe mouth or

w0, m o, Sl el g compencel T301CEXcess Sl
hé)ll}{ﬁi g - Winof praResd Bgﬁiﬁg 'I?E’eeﬁﬁaﬁ dlﬂﬁé]ﬁmn%:hQM Iva(])usmg 111"

through di st al openlng shown in

tdontasnsy @breaﬂnmccespomnfelamyawlb@s aHier 112@”dr awn to a

From o BRardioBend {53 P b RaSe] B Gl By Nifipe airvay of

heufcnD(eld Lhrdugh 04gbr Bith batheanuith B8d 2d<E of subje& RNDistal
al ong rebreathing conponent, through filter 120 and

teReRingld" Breyderionfewed L sammpnicate 5igHsublesky fraurrounding
OB HoRGedt 4 iiftbeRQysi ng 111

Rebreathing component 130", which is located along a flow path between
proximal opening 112" and distal opening 114", is configured to hold at least a portion
of the relatively carbon dioxide-rich gases that are exhaled by subject I. While
rebreathing component 130" may have any suitable configuration, rebreathing
component 130" is llustrated as including a plurality of concentrically arranged,
serially connected passageways 130a”, 130b”, 130¢", etc. A proximal end 132" of

rebreathing component 130" communicates with a distal end of filter 120" which, in

12
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Anot her enbodi nent of anesthesia reversal system 110",
which is illustrated in FIG 7, includes a mask 115".

wOR®E/11080 is configured to interface with theP@DUSINOE017640

nose of a subject I . In addition to mask 115"
anest hesi a reversal system 110" Hn udes ou
Ty copprepnigateT wiR RERxIBpkoncAgeld2” o {nglgdll ! gdB% i
%k”g—bu& ng 111" contains a rebreathing corrponent

as well as a filter 120". Proxinmal opening 112"
conmu mneahma rexsisallsystenahid,” m:mmtiowahbhimhlde aiseleetyveafow
subj ect .g., throu th of .the nout "
00y ’b‘-]uégtas ﬂ§DYP%§F29%ff ﬁmaﬂ a Pyl of REg Wk Valves 062 ana
G5 iguned Jr‘f&o&iﬁﬂﬁéﬂ"ﬂo%’hﬁol‘"ﬁh& ﬂomr&%ﬁraﬁ‘i’y éé\éreﬁ OsNEIter 120",

envi'ronnment, "as illustrated. Rebreathing conponent
P@@éxanwm,o#hmwbmtalt exdhaleb,ondyea 0f2l asnfopreri intioet chessd position, which

S G R B Rl T Pl G o BRgR vanVe 03 foreed

ﬁﬁb ahlopéel yosfit%rb Qhussh Okl @ﬁ‘hdlé@ﬁbsgﬁﬁ)eﬂiovﬁ 14 bass exlimited1” and
h%’ subject |I. Wi | e Tebreat hi ng conmponent 130" nay
¢

@ﬂ}a]ﬁyo r@bre@ﬂm&cmpﬁnegm%ﬁ”u @y, the ¥ojp@soR ir‘?*b@e%]é}ﬁﬁ §prapenent
" | | "
cl:lgﬁc is fIxe %icééﬁ%?gs eghglgd %ﬁsaes %Aé/l'ég; '}I%ugng rll ﬁ{e gtl,hg c}:)éhcglstal opening 114".

Wﬁﬁﬁ@%ymylsmﬂa&@a valveE3I@B" ,15 badd' mtoatatoseAppmﬁmn nettilearative 102" is

132" r ebr eat hj N9 co nt 130" ates_ with a
cfp@ta%mt%%%qn BOSIHORy Ay \‘fbﬁ.&%ﬁ?s mwhﬁ% Fbreaihine

B@oﬁ’én‘?)f @B'clmdotﬁf‘dﬁéﬁgilfkil 230" orgef&@ W3itig hbudind 11 ?nﬁroufh proximal

Anest hesi a reversal System1
mpymugtlilﬁhaidl gntéring thdeu‘taecﬁékelmave flow restrictor
100", such_.as

bypass. con 0, a
one- we}’ Wf}\?égﬁ% VeaH’c? 6‘gm hgrlsr%‘ﬁﬁggggrgrb%}%esﬁ'le%%%'ersal
ts9ste@Niorolof ieprbdedMirRbnti @SRy BlcRidy oﬂé&ﬁﬁlowmughnes 56"
filter 120" or exanpl e, when subject | exhale

\Resiienadizetween snoingpigatpytlomta S %I‘é‘]cﬁnrﬁéﬁlrﬁﬁoﬁhhnwh'h to provide a

psrel%gt?\%tl)? s&@c%e%ﬁ%ﬁacg Txbg]%%?ﬁmﬁ ol eg%o'dﬂgerft 1|n%ﬁfat3r§ (1)1mb 52"

I'nto an o
podickpienorydauls 540" dhas exial the dgadspacd A f\i\/@Walymhmt valve 58'"" is

bypass caonduit 101" and djrectly intg re
JBrbeREhtlongerch skunt e 5\¢2| inseledtivebifhiest W%F?’@ %ﬁ%mﬁ@ﬁ@nd
]e%%;red% S i xed, excess exhal ed gases may exit housing
rough di st al openi ng 114". Wen subject |
i nhal @qnn@iman@%aselma“twﬁblm; mtdeprted indéd. PAsthe twerway shunt

102" | d
8 il e ha g et B S FAR PR BB Rgh abiRbreREe by the

%%Qdediwéb W?ll eniah tHel dx Pﬁﬁto%b@ﬂﬁ’mre exiting housing

111" roug proxi mal opening 112" and entering the
s u bj edn oFder 40 famdyateAgbraatbtnﬁeas rattveedia G 3B .get witvediuph

va Ve 588 A 1§a 6‘;9en§§ permlt%ﬂge %xlpa?es gaaséset\c/)%rllsaa ioortlon of inspiratory
limb 52", substantially all of expiratory limb 54", and shunt line 56""", all of which
serve as deadspace.

The deadspace may be rendered adjustably expandable by using an expandable
conduit for all or part of one or more of inspiratory limb 52", expiratory limb 54'"",
and shunt line 56",

Turning now to FIGs. 9 and 10, use of an anesthesia reversal system 10 of the

present invention in combination with various anesthesia delivery systems is shown.
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system 10'"" of the present invention may include one
or nore shunt lines 56'"" positioned between an

wo papilzBory |inb 52'"" and an expiratory | i mbPGHUS2006/@17640
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provi de a selectively sized deadspace in the circuit.
In this enbodinent, inspiratory linb 52'"" and

expl r a4 oI (% Jd, 'a'@Hcl%%ystemaﬂ)tlls ﬂ%sﬁﬁfeﬁ Q{ircIerEstt@ﬁiaﬂﬁ PAE: infludes an

two-way shunt val ve ositi oned al ong each ,
shtencbnndcred (56!, it t}mos’égte@mme a}/cmnlqr,@cﬂoomhelsmr@tmdﬂmb 52" and

i ns.pi n r ed b

SOG TR 54 SBEreesat: B el SRR i ek oo
wakydedBdr 60 whidh! ik, s @upleased bﬁ’@ﬁlﬂlh Gﬂcu’iﬂﬂ)'eBh@lﬂﬁdg
gases, which are represented by the shaded area, wll

entwt 59'hecantiguredtio igtenfacepvigna subjeqtd (BiGydp 1t dknown manner (e.g.,
aC| tﬁgt aot ewg ﬁ%rn%%i(hévgg’a n%?al %hﬁug% gg: )I rblF(h §§h 70 also 1ncludes

perm
%beaét%l'o @ﬁ&@&yt\lal\fes 72 and ﬁd),r \tfhlohl ardf pdsitioped atrossynd;pmah)ry limb 52"

52'"", substantially all of expiratory
SRt gEPirgiory lmgp 54/, rea?qcﬂmlymoeﬁg s 8§ Va@aasﬁ%@ @ﬂ%way

deRASPAGEa wYeSgﬁ% HRRY gﬁ%@sg Lg%lﬂl c)l’rc gaR) @ Dingle

usi ng an expan e condu art of one or
ridfeeti@f, smdhstbatreapmccy gdsembreﬁoze\?ehtedefxqm ﬂa‘wmg/dltqcﬁﬁ irBq itfispjratory

FIGs.. 9 and 10, .. .
Tt $1aih cmdtont subisct S Lihigg BhebR iRt on g Qi b 54
i nventlh@"ra&di‘ GaIHINBE Eifdle Wstdin YO AP alRedt BAS igds inlet 75, such
delivery s ¥ens iIs showmn.In FIG 9, acircle s ystem

7@@ alpsml thditlfsctlh@tee@Oulfhngdpémgiy@&ﬂeﬁﬂa?@llvml syptemnt0y g eechgnical
‘g{ ogn(grf teaglg;xg bg%pl A 1&1?? r&qﬁfahlg[g&ﬁ‘tah gﬂw%nn‘?entt external to

at or

|dumza Béiem 10N@R raatopesating borh 22 paldt @wpi mat}mrsyltdl; asth) ﬁﬂﬂow
are coupled to a Y-connectaor 60 which, in i

dbeipine d\it SXPHKI B SHERICA’ GiSPELAT SPIT SRSl v ,{y@ of a ko type is
%%sﬂfoﬁe&%%%m%&%gor{g?m%ﬁ%@roff@fg %B@osum ect 1 (FIG

ation, with a
mask, A tHowa, ammkory dinus H anéur[spbrato@ lirob &2° seys jadned7a a location

WSSt 5 S e A T S g

CARhERYAT Mich i8R sodh limé BSR&ELE | NEbde-wa} vaARE 93 biests @RBaled gases
of Y-connector 60. One way valves 72 and 74 restrict

tdneerfrigdnspifatagn Sl &%rtb@g*ha&qdrgﬂses &g direqtedrbrquehexgirpigrelimb 54'

di ;
f%ﬂ@iﬁ%ﬁ?&g@m 2‘}%‘%1} g}lte%%%%l%ﬁ po:‘:f‘% gg@%}%%aﬁ}e%@f&\ﬁ%ﬂ%ﬁ? {(‘oﬁé Q)Eﬂlratory

PliAY 88t pSstilehto LarbswdlokitRatinbgal gamamt 07 reltth yedueesthe amount
|ratory [Tnb 54'. Inspiratory linb 52' of circle
gyp ewmimwuﬁ%m@ﬁe@nuﬂwheagﬁ one gas inlet 75, such as

a port Ahhat, 1 %cgég}gs?én GeuRlLAg aB%n@s%e@ﬁeré%}ga? lsfstem. While

delivery sys a nechani cal
any anesthesia reversal system that incorporates teachings of the present invention may

be included in circle system 70, for the sake of simplicity, circle system 70 is described
as including anesthesia reversal system 10." As shown, anesthesia reversal system 10
selectively communicates, by way of bypass valve 78, with expiratory limb 54’ of circle
system 70 and is positioned in parallel to carbon dioxide removal element 77. The
volume of deadspace that may be present within circle system 70 depends upon
whether or not expiratory element 76 causes exhaled gases to remain within expiratory

limb 54’ and upon whether bypass valve 78 is positioned to permit exhaled gases to
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ventilator, or a breathing bag, or which permts air
froman environnent external to circle system 70

W@ 200g/12198M operating room a patient roomin aPCT/US2006/017640
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hospital etc.) to flow therein. Am expiratory el ement
such as_an expirataory spid|l Lve of a kno type .
@’PE@S‘Wﬁ%@UQP WV@iﬂP@ﬁ%‘d 4 Tpaggitien: Wasn apeliagicl ventilator

| ns pl ) a(i ST %ﬁnlw;e WrRhé 8f @é’aﬁsﬁdc%r\% c1‘?d"éjsystem 7% depends

are Joined at a [ocation
dipphahe prekatity ef the g inte A8 ¢t ajungtiomRd of eryjsthesia Irevl@ysahsystem 10
car bon d|0X|de rgnoval el ement 77, such as a soda line
CHIh dppratoRsligh@Zyay val ve 72 prevents exhal ed gases

enter i mxftn?ea@ﬂyre?&ﬁ&ﬁ 76l 1824t parhm%y @mk@i eébeaaﬁlgslpaﬁ the

di rected through expiratory d, ‘dependi ng
upsitionires @fdypessonlved/ Soat laasbycpm@ ef thalgv@esﬂglt b@‘sﬁ lpgen ﬁ@haled by

IR AP bR PR L S5 B o

ofarls BOKIdE r&% b EE cRIREETT intdarfeshibsig aGRssal Adthint 1@nzﬂblypass
circle system 70 i ncludes an anesthesi a_ reversa

SYEYETH is\adjustablartp ragie Siandgpaopiioas. sahaled gaseninel QF directed into
!@o%ﬁ WRONALES TG G483 18%an ggrbpﬁ RS eﬂe&é@ﬁte?é?ﬂenm?y. Bfus, it
I nCcl ude | e o

nmrcesstem or t
sinaPpbt podsible & caefally y@mhm B0 ahmudastekhde] gses that ardidirgeted into

anest hesi a reyer sal em 10 shown nest hesi a
r APEHEHR TEXFEELRSIER s@ b earben @}ogﬁm?\@étﬁ@@eﬂﬁmvwg
bYRRDS 0\\/ ltﬂce Sunt\We bRLEX Blok Rl 14 féEpeaﬁﬂad b?/fsquethl Further, if

system 7 I's positioned in parallel to carbon
dbypassjmlvem)waiosaioeﬂismch’ﬂ?at ﬂimwevmu&lmxlaﬁledjg@édsﬁ@w ghrough

BB ERer bt | LAY Pe e eRERE RS T B ERER T ases tha
e J&@k}ﬁau?ammtega f@v@pgapswdmlmwaxBe Fdtbrely hipiTbvE# thaagount of
upon whet her bypass valve 78 is positioned to permt

e&nrath@aa geesent in sbshpeeses wik brodused bydatiar épmv al el ement
77. di 2
coupl egﬁ? 1 v%ﬂaeg guﬁpﬂ%%}%léﬁﬁe Vo%@& to 12#1';11 ggffsa%tad C1:zt)rt10n of the
V\%zish’s tha€ hrrel(ihlﬁhl &YGleg me7ghsebethmdﬁl§up\onhmhmaﬁmg cimdutity5@hnd
te as inlet 75 to ction
Sstear TEXEETab AYSiam BT\ wﬂﬂﬁ‘s@ﬁvlﬁ?gv Xhglof sctsfgm |gases-
ex Pi T alQroycfel 17048ay Rsc sehRARla RAPa8E FYmGIRSES subJ ect I may

dependi ng upo e p05|t|on|ng of bypass val ve 78,
I basauss@tcerebfeaﬂh@rgawky emtedhearbomé]emd@mhlge@sm anesthe51a

fl. h f
Bk St LBl B P SR ED B b PRl
eg@dﬁ%tarzgrehm,%@ﬁ%haﬁgoa reversal system 10. If ‘
bypass_val ve is adjustable to nore than two

posi t | Befrieghew édFiadésa Bajroesigin @ thetincerperastieachings of the
RV PR Fe BT e 3] RS A i cireuie 507 o

0SSl
C phtedny idtir fiR Ol 18¢ed 1@na eRUB! ’%ﬂlfrezﬁhiﬂ@cﬁdm@ 88'tand héitesh gas

agn(:)letd9l4r svc}:lgc%dxs Icglgf?gured to communicate with an anesthesia delivery system 300 of
a known type, a mechanical ventilator, a breathing bag, or the environment external to
Bain system 90, positioned along the length of breathing circuit 50". In addition, Bain
system 90 includes an anesthesia reversal system 10 that communicates with breathing
circuit 50". Anesthesia reversal system 10 is preferably positioned proximate to patiént

interface 92 so as to optimize the amount of anesthesia removed from the exhaled gases
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anest hesia reversal system 10 and carbon di oxi de
renmoval elenment 77, providing control over the anpunt

w@tooeaet8n di oxi de that is rebreathed by subj eRCT/S2006/017640

Further, if bypass valve 78 is positioned such that

eyl | t eS|
P RS A AR o RS Relc P 8B BOS SRR Dy the
rEaets nbthe anepissm arbhtinpaserdeir ough anest hesi a reversal

system_1 i]l_he relatively high, while the amount of .
a%est ﬁ%ﬁl&ﬂéﬁe% &ﬁ?ugh?éﬁ@ﬁtf%%@g?%swmlﬁé thag aﬁ?d’éﬂf%%)#r providing
fided®bactQroldBE FonWIBRh 34BHRE ﬂl%%}} %E?aﬁl% a® %ul%jﬁ%tflqyﬁﬁﬂg

to inhale, at |least a portion o gases are
mnthdrasa ffom enesthdsin, gas ethet mathod capaanatusi orhdystebr that indugps
ci

fraibe ppeafRiy BRTRGR R GHT RO B B o yimesotr

' t
\ e presen

ANrsid St bk YLaRSthsid 8adSHBReE: 4ré AIb WiihE R seop
may be caused to rebreathe previously exhal ed, "carbon

#VsRiiee rich gases, an anesthesia reversal system 10

that i ' i4«Cl t 0 C ditipnal
deads SR RIG F1- o e T e AT L FAGHAL bR o
Rarben dionglerinfusion dhdriznt 180 rahddahdh SiebtcathiDOcdgdnent is depicted.
[ nc?@gor %t es teachings.of the present invention is )
depietateds esabon dipxideniysion stameat §3 Geqmunanicatss withisibaepthing
ehidit 1505 filtd PRLdreREst i i

SR 502 L LSR5 958 ek 0,06 AR R
Oreathivkg eoinding 160 frogumateltot subponinfilGGc Yt &0 & tohredure the amount of

e T A R A S—p
QRSStHeR ARA rerBXhe I@ly dRePBhihrs Weth@MwATroR BsdattliRg 86hduit 150 and
%}ggq%ht he Il ength of breathing circuit 50". In

esrby Bhiest Eyst em 90 i ncl udes an anest hesi a

. ' Khth b '
e S8 B AA LG ST PR 11

shiefreinadnd epaihiet ivdttedfpesittBIE@. Tompabe el ih Blsahillaesanner),
92 so as to optimze the anmount of anesthesjia renoved ]
PRESHHCER &Sk PYsteTy 4§ ayrhe, use D plaging;thg sane eoamumeation with

: . i . h
g]fb%@aﬁﬁﬁé agédtnﬁoraa%ahe £hhRRL Qum(e.g.,?llébsé r@g@_{ u@d{sé & and 10).

ects o e anesthesia are bein
FliGsurréhtlyprefieghd fGit ifiltbu} beapasitioaed pusimyistie sEbjed dtndtiat

{3tk PRl ek BRI RAR e I Mkl el o
Whésheia\eeoveREyaRast NESI@, 1 BNhe PbA8Hn BELABSH dioxide infusion

apparat us, or systemthat induces rebreathing o
cmsohl I slative to hahohltdrd A0 exirrelaventt hi ng circuit for

the puyr e af ,rever.si t af f.ects .gf. anest hgsia on

 sub eREOGRE (U R i vl Sutie oS3tk
conBoienOB0) nlal bé Adjusniedby on Mesthefid to provadeht desited volume of
reversal system 110 that includes a

deadspace therein in order to facilitate rebreathing. For example, when the deadspace
volume is at least partially located within corrugated tubing, the deadspace volume may
be adjusted by extending or contracting the length of the corrugated tubing. As another
example, when a fixed volume of deadspace is present, or even with a

volume-adjustable deadspace, the amount of carbon dioxide within the deadspace may

be tailored by adjusting the flow of “fresh” gases, including recycled gas from which
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carbon di oxide infusion elenent 130 rather than a
rebreat hi ng conponent is depicted. As illustrated,

W@ 2006021980 oxi de i nfusi on el ement 130 conmmuni caPEEUBEDE017640

a breathing conduit 150. Afilter 120 of anesthesia

reversal system 110 is al so positioned al ong breat hing
coarbleni diod#e hapbaxirembecd OWaebjledow of Fidsh” %éses f£Qower than the
reduce the unt of anesthesia in gases that are
eﬁﬂ‘éﬂ"gaﬂﬁw GoeBdation. dhyeathingot sesesyithinthealepdpacaman pocur.,

of ane ] | ' . t. o .
W el o TEOReE PRSI AT RS e Bafimugiggion vt
stbyeathing circuitor hnesétesiartet vergfsesteme gastothhd &e ethaled by subject I

Rl PG TR ER rRE 3 L g s anenrhgcat rom e
Stnlale@rgaf@@N PR Ndast APASHABS IR VoRYURE Shhe ?ﬂt%fe@”é)&ﬁlegaéés&eenters and

used be/ pl aci ng the sanme in conmmunication W t
bitdeashicporard . tamainy wibioghé deidapate (¢.g erepreitingitdmponent 30).

. [ | Gs. 9 and 10 [t i urrently
X158 by L0 e ROBUD sl ney S pbRbtet e s Gbiclt
sfilbgr@0tmdy efedtivdlatedveblBalshifMeeAMRMRABERE 3P efBpe into the
positi oned closer to, Y-connector 60. In the case of

TSP REER e e R RN PR TeLOVFI@M, Itmostises, pigsiwlienrsubject 1
ofxnapkbon di oxi de infusion elenent 130 relative to

that of filter 120 is irrelevant. A deadspace (e.g.,

i n t heWhen sutpéct  hales] atifeasta pbition af Hetinkaédbags are drawn from

conponent 30) be adj.usted by an anesthetist to
PO cr L b TP b e CORP A A 6 prlep WEnetsas being dravn
o648 eith& thégit bi 18 JoRRcaAtiN; 6 he
deadsﬁ)ace voll ume is a?t legggﬁpgg}ogfgfﬁesﬁﬁggggrgg%g%ﬁlﬁh a
cehtilsgat & theisbalgd gases aedrdspabmugbbreathingpgirdai 50, they pass

' tendi.ng, or _coptracti.ng the | ength of the
Wigh oAb SR8 BeREb Belimg e danaLn of, (e
weinonal hrefioad aakly] 9 R6R28E thesR syé@E, Wi Bigh concentrations of
vol une- a%dd ust abl e deadspace, the anount of” carbon

APRIReRE YWhiTR utwle Tdwiadebirst! may rdhweaths thosede ggs many times and
agiuratsh B "fresh" gases, .including
recyclsgg}g;é%jgiogig%&{a |di:hcar bon di oxi de has been

r enov ditlis cwrentlyt prefefrteduhatfpattial eshcatlgag procksed Qe ronI)h@ﬁortioh of
ége f 1 ow, of '

su ect. Vs ventilation, rebreathing of
CaRITpRIen BY e eisBEpSEe TS BXheledonBae fisasbaasrion of
rRvel Sl fr&us) st iﬂ"ﬁ%eﬁﬁ‘%{}h@ Oftdd Qf'iﬁgalla@anesthe§iﬁ.e This is

conmuni cation with a breathing circuit or anes
derause pybjess § reswiresyseres ox ygen darieg theral@shl bpfeuiiseahe bise of total

' th h.fil 20, .whi.ch r. t
13 O heh QU it Soopp s aiavealifay Sh gisee in which
Atbregihfip ifefiatdd iy B¢ v oIS totAGidd ik Qe&Fkd affects, while

exhal ed gases enters and at |east tenporarily renains

WP ifing s e%édﬂwﬁcl?@.@ygefr-ebr eat hi ng conponent 30).

f\lh Z? ’ Eﬁcogggggﬁcéag%g})}s%\é S{%ﬁ? reng)f it?ltj ffot @Sgt.,la% a%gs“?ﬁet:tlsc gl,ars1 rrgoa}l?t%? ofa
known type) that measures carbon dioxide or oxygen may be used to monitor the

ventilatory gases of subject I. A respiratory flow sensor and monitor 212 may also be
used to monitor the flow of ventilation of subject I. Gas concentrations may be
determined by a processing element 220 (e.g., a computer processor or controller, a
smaller group of logic circuits, etc.) that communicates with gas sensor and

monitor 210 and flow sensor and monitor 212, as known in the art. Ifthe carbon
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filter 20 may effectively reduce | evels of anesthetic
agents that escape into the environnent (e.g., the
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subj ect | exhal es. Wen subject | inhales, at |east a
portion of the inhaled gases are drawn fromthe

dm@qm:@cy(gen b;veISf(e gabloed igenetritery, @@Wm@rﬁacw}, etey) iepch

AP E RS s Phh P T e e e oSl Bl witin
%Brbatﬁm‘g%hiﬂoﬂérﬂBO) A3 vbhugnel dTbregtheh g es,ab ﬁled:foﬁmtratlon of
t hrough breathing circuit 50, they pass through filter
2oy eehairartan diexide nshaethsr inhaled cabesi o tAGnH ﬁ@@gWétl‘PftOf the

t r ls

S A X s
(e?en@@ﬁ/dZZQr\ehluls,&ﬂ coﬂ'ﬂsegsa,pemtdsnmdér dontray/of apprapaiateeprdramming and
same gas many tinmes and stil]. be Sﬁ&lffl ci ent|

SRYGEHAGEE with ORgOIRPTeSh e VgRiator aRY ¥ElVEH(GiE: JaPRisafelve 78
[(ERE a3y Qf@@ aREPEEREVerd] sFstem 0! Alt%rrpa‘ﬁrvél'yoﬁjﬁ’gtmteﬁ‘t%f the
gases I nhal ed by the patient were previously exhal ed,
wiehdspaccimapbheficgot sanuautomatealys seoheis il pesitapcopwith smstructions

in sing the effects of inhaled anesthesia. This
i@%}@?fﬁéﬁé g‘i?ﬁf’sérgtel?m?rgq?ﬁ &uaﬂg‘rre oxygen during the
rever Sy corkbin@UW Siter 20h8d Us @ledfent QrahcréRRipaBE RinBEnt of carbon
processes is also within the sco e of the 1 nvention.

m@ud@mhﬁ@ﬂ hmumptclr(e Lo itk FbrRgthiag eqrnpeneet hencagon dioxide
| sg)% pe?%n\m/ign qgg)o D3R ec%qheig{a r‘é%%?alt pﬁargﬁﬁ' f &1@ )P?éseﬁ‘t‘:lhgfntlon
oettikeon af gasbjsaisnly erifcramsed twdtile2dAntainigy norﬂral to high P,CO,
nest hetic gas .nonitor of own type)  t neasur e
de¥alo i o Bt OIGRGGRS h@v@&%@&%‘s e ﬁ@m Taig i Which
VERLh AL DIt IR LS &Ino%é@ﬁ@ﬁltthé braﬁl LSRRI RLREY vddti®Mon improves
sensor and noni'tor 212 may al so be used to nonitor the
fthewate it wiich iahestlhietin agéntsarbjrenovdd frorGdise tlood amt, tlatsj @d@led by
ma .be]edeterrri ned by a processing elenent 220 (e.g., a
8%15:13{ r processor or controller, a smaller group of

| 0gi ¢ While Whdch of BleCdeberiftdh Iﬁm&&h%cﬁ%i &h BRSeversal of
sensor and nonitor 210 and fl ow sensor and nonitor

2zeperahgndsiema, it shaubdbaanpredigted Hat Bwrappgive epdimeghods of the
9 rgé%?xpmlvgnt%%n ar§ Gsur p %e%ggsr%ﬂ %ﬁfg@{tg Qf gf t?é@bf g{uﬁé% ?réesthesia,

reac eve dju
niﬁljletb@ dradesioh 1mmaﬁam@emlhane a(gendgal, anmthéumaffect.
rebreathlng co onent or vol ume of rebreatﬁ
g ases, Althoyghdhe plaﬁh(g)f coplaRranany snegiigs fhese should not be
R e e T —

mﬂdaraamm ofisarsadf the penatilygsefoyred embedimiants. imnterly, 0212@

\ghl ﬁ%ﬁ%ﬁsg a}edgy er at dfégggé w‘fl d’oorllot %fepart from the spirit or
scope of the present invention. Features from different embodiments may be employed
in combination. The scope of the invention is, therefore, indicated and limited only by
the appended claims and their legal equivalents, rather than by the foregoing
description. All additions, deletions and modifications to the invention as disclosed
herein which fall within the meaning and scope of the claims are to be embraced

thereby.
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communi cates with one or nore of a ventilator and
val ves (e.g., bypass valve 78 (FIG 9)) of the

w@r@siibwso a reversal system 10. Al ternatively, PCT/US2006/017640

10

15

20

25

30

adj ust mrent of the deadspace may be effected

sem automatically, such as in accordance with

i nstructions provided by a ple%48i ng el enent, or
manual ly. By conmbining a filter 20 and an el enent for
| Rl ashNghelihe amount of carbon di oxi de inhal ed by
subj ect | Fe.g., with a rebreathing conponent 30 or
car bonldi oxAdeethod =i faciliatiegemtrgtd) of SsublecafemtiNRgE@
reve{sal aﬁ{)ar atus of the present invention,
vENEIESR OHRSPINE" subj ect | may be i ncreased whil e

"By ik ah | iR by - ionY 180 subiect:
e g b reter e PR 5 syt and
t Aaviing gases thwhigbhha it beftre chagrairhaledbytibe ndjesied
fromthe brain as the increased ventilation inproves
the rate at which anesthetic agents are renoved from

the blpod amik mhied .ofetnaliednbisuRiyaet ¢ Spris\é!‘itillﬁ%iﬂ@‘l‘ﬁﬁaled
e

of the description provided herein focuses on

r 83p6% Bgludpre ageaber elambirns eonestaationtofshiboh didxéde through the filter.
appreci ated that the apparatus and nethods of the

present invention are useful for reversing the effects

of any3.t ypeThd micthodlofdlagna s ivhesintbypabei SR e fREted HithSH &ddst one
i nhal ed anesthetic agents have a general anesthetic
ef¥¥¢tt. Al though the foregoing description contains

many specifics, these should not be construed as

limting the scope of the present invention, but

mer el ytas pFlasvindihng of klais tlf wheeinsdraWingdseffodted With at least one
p&q&;ntly preferred enbodinents. Simlarly, other

enbodi nents of the invention may be devi sed which do

not depart fromthe spirit or scope of the present
invention. Features fromdifferent enbodi nents may be

enpl oy2d i nA @t ivertilatitga subigeé cofnprisimgt nvent i on

i : Wale] and limt onl.y .by.the . )
-ShEREL Al A B RE I LG i St dEgpror with
t han bypptiessfinclediopndreiasiag cRtiiowith AlslvitRBi el it positioned
del eti ons and nnglfl ations to the invention as

di scl JE& fhngg‘ihrf ePEndram anesthesia yevensel systami thet salegtively

scope QfnditchbonTh tl?é'kﬁee{tﬁigg %%'rgnge P‘%@%ﬁl t;‘xg ?\:;Vﬁé%n %1@%%%;

Wiat is clainmed: 1. A net
esrsige Heswifchmgsilbpetto firarrésphabedgaaesihasi the anesthesia

conpri sing:; bypassing a filter for _renpving anesthesia
du??n gre g{gaélsg%{glgﬁvskwgetm 1‘@&&@&&1?0 #yettect of the anesthesia is desired;
d

an

causing the switching element to prevent respiratory gases from flowing through the
anesthesia reversal system when expedited reversal of an effect of the

anesthesia is not desired.

6. The method of claim 5, wherein establishing communication comprises
establishing communication between the airway and an anesthesia reversal system

including a filter for removing anesthesia at least from gases to be inhaled by the

subject.
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draw ng gases through the filter before they are
i nhal ed by the subject. 2. The nethod of claim1,

wob@ea2r8dr awi ng conpri ses draw ng i nhal ed gasEGI/US2006/017640

i ncludi ng an above-anbi ent concentration of carbon

di oxi de through the filter. 3. The method of claiml1,

wherein bypassing is effected with at |east one valve.

4. The net hog n@dthdd & dRik 6,MH8E&1 BgiaMk NonTablihe teqtkitching

with at |east one valve. 5. A nmethod for ventilating a

slgyent to ditashysspisiteny: sase thisivigh ihaepestbasinriversel wgtem:

bet n ILr . | ﬁpﬁi] . tilator with
ﬁﬁégg%ﬁ§qﬁ§ﬁ#%%¥égﬁ%gg§“§5§§§%%%g cF%E%} with a

Swbdicd pares ®l Reehioyphshé fihacskfaleansy e epiged) t her eof

and an anesthesia reversal systemthat selectively

comuni cates with the breathing circuit through the

switching ¢ & for%ﬁ!aﬂﬂﬁteﬁx%rgg%%i&ﬁ $19ic8} RORMhAIEY ancsthesia,

direct respiratory gases tfAroudgh the anest hes! a
reexgrisal: syst em when expedited reversal of an effect

of .t he anesthesi g is desired; and.causin e o

A RS GG P D EU PR B LB by fubiect;

fal O YL AERKED cbRBoRme ﬁrmﬂaﬁéia% 1R%EHRaH to SRl EFAs¥RRIuding an

expedi ted reversal of an effect of t’he anesthesia is

not debpvedorng] amhentrdt®odand cl aim 5, wherein

est abl.i shing, cenmunj.cati on conpri ses establishing

éﬁﬁﬁﬁh?%%??%ﬁ“@%ﬁﬁ%%ﬁgthe airway and an anest hesi a

r ever sghalsy giRitd Hyglatiihadilr hid &ér thoCO, @aRYeRYating component;

anesthesia at | east fromgases to be inhaled by the

subject.?.anﬁe nmet hod of claim6, further conprising,

upon . . . I o dif

oo PO sl R A B Ty L AEAE Sopogient and through

system pr ekefittemg exhal ed gases from passi ng through

the filter; and causing gases to pass through the

filter before they are inspired. 8. A systemfor

facilig ati neQYREQEITCRiRH 8, i Bfelselcb®R deBbRtoR domprises a

anest hesia, conprising: afilter for at |east -
dawessadohguit endovpaigofivedetshatdpast Provalyaelibe exinhbind ppyitioned at an

AR Bress Daiter S ATl LSRR IR, on

above-normal anount of CO2; and

10.  The system of claim 9, wherein the at least one valve is positioned at an

~ end of the bypass conduit most proximate to a subject with which the system may be

used.

11.  The system of claim 8, further comprising:

a mask in communication with the bypass conduit.
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a selective restrictor for causing: exhal ed gases to
bypass the filter and enter the CO2 | evel -el evati ng

waeeovpazwsd ; and i nhal ed gases to be drawn fronmP¢heSmOR017640

| evel - el evati ng conponent and through the filter. 9.

The syst eoné s{:elni”‘fo'inf%h gfﬁg%&h&ggﬁ%uﬁl 3 nfght\’ﬁ"om mhal?d anesthesia,

restrictor cor
uahpﬁsngat Ieast one valve of the pair being

|t|one at an_end of. the condui t, qr. al on
pé‘ Ffé’abtiﬁ\é]é@%m%‘ﬁ& anes f%@ %@awﬂ%ﬁ%%& %Pﬁaect'
,cc\m {‘/cﬁ'éﬂexlagg%g%mfé {f09 RBusYR) th8 stifeRQS Eﬁﬂa&rg‘hgeseihclﬁ&ng an

end ‘of the on nost™ proxi'mate to a subj ect
Wt h mhom&maﬂnalmy@mﬁmfﬁﬁy b@iused 11. The system of

furthe nication
it koo RuR e HE ond G Cnl oAt PP eyt
energence of a subject frominhaled anesthesi a,
conprising: a filter for at least partially renoving
anest Hési aﬁr%wﬁa@@sfs@mhmféﬁﬂ%?gthe subj ect; a C2
vel,[ lgl e%gﬁl{ng conmponent for causing the subj ect to
N "’1% %gses ’i ncl udi ng an above-normal anount of CQO2;

an Anéstiie’Blireldrsdl oparej &t i on mnth the filter and the
COX2 | evel -el evati.ng conponent. 13. A respir

t o
SyPuiitshing b epvioned alngaa INnefl o oF alanend it theésthipgicigouit for
rever gal; lt%ﬁ% ga%ct@e Aot b B&w%ﬁe e ﬁx};tcir%l?&hd the

al ong a eng or at an end of t 'ng

Ci r cuiahedtiogsidf @eerkaltsgttemg sel ective communi cati on
between the breathing circuit and the anesthesia
reversal system 14. The respiratory systemof claim

13, whar ei mifehespiids By<hn 6F RAY 3 CORSrEAURESvitchid dieMent
configured to be orlented in a first posi tion that

abhbgwres @smtvpla@cmﬁgu@dé@ be pgerdtpdimisubst antial | y
falrygg)p poqsﬁlrogg% t h?esb %tgéhéﬂgs &) o%' 'sﬁbsp Llal'isfﬁﬁlﬁ ch aang the

6] t e ane versa
syst erfreaindg aerﬁcmﬁdesm@as flo@ofirbgpliratoes glides irfo fHeameahesia
respirat or){ gases aI ong the breathing circuit and
reversal system; and
a second position that restricts flow of respiratory gases along the breathing circuit and

directs respiratory gases into and through the anesthesia reversal system.

15.  The system of claim 13, wherein the anesthesia reversal system
includes:
a filter; and
a CO, level-elevating component for causing the subject to inhale gases including an

above-normal amount of CO, located distally relative to the filter.

16.  The system of claim 15, wherein the filter removes anesthesia at least

from gases to be inhaled by a subject.

17.  The system of claim 15, wherein the CO, level-elevating component

comprises a rebreathing component configured to receive gases exhaled by a subject.
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directs respiratory gases into and through the
anest hesi a reversal system 15. The system of claim

wa3oembmwsei n t he anest hesia reversal system i nECTIUSR06/617640

filter; and a CO2 |evel -el evati ng conponent for

causi ng the subject to inhale gases including an
above-normal anount of CO2 located distally relative

to theglil tBlesyd®m MBS, SReRin heahBtRia WHEEAI HstbRSurther
filter renoves anesthesia at |east fromgases to be
iintladestt by a subject. 17. The system of claim 15,

wher ei n ih C%Z etlf)]-rceelt evati ng conponent conprises a

| ev
rebreaatsr%er?glv%oﬁgbc%rn ccl)lﬁllniggured to receive gases

exhal egthhiyd gasedltd Bopasd e flifee aty sdtentho T l1avameldvating component;
wherei n the anesthesia reversal systemfurther

i ncl udes: &@Mel ective restrictor for causi ng: exhal ed

gases ; t 1. ; :

over - LSy BRRE d feabh i fim B G APk Rbompogent and through
drawn fromthbé&lte¥?2 | evel - el evati ng conponent and :
through the filter. 19. The system of claim 18,

wherein the selective restrictor conprises a bypass

condui fo, andrigs $aleh Of cIbal ME Svhetin 1RASTcPRErVHME cBhiprises a
the pair being positioned at an end of the bypass

compdssi condwit alidomgaia of walyeshatdeast hee iBlpastthe paid being pREitiosed at an
met.h f.or further reversing.anesthesi a of

B ShecBlnat i of G 31 BRuE R BRHF o o1 aci ng

mask over at least a portion of a face of the subject,

in communication with an airway of the subject; )
di rectdthg ab meatied fog dwrthes xavsrsie awsibesia pf ®spentaneously breathing

r .component in comruni cation with the nmask;
angjeggtgvm Elgmgg'ses wi thin the rebreathing conponent

t placngh nask anasdt hesi @apsrdomuhb face of dre sabydcet, it contienication with an
ai rway . of tf%e ject as the subject inhales. 21. The

su
met ho PIBTRY ARG FBUeCts ur t her conpri sing: preventing the

fde‘ifrfhgjsg atfgi@i%? Eorﬂmé LR NEPSisBintd Y AUERIHAE cARFSHRER @mmunication
with the mask; and
drawing gases within the rebreathing component through an anesthesia removal filter

and into the airway of the subject as the subject inhales.

21.  The method of claim 20, further comprising:

preventing the exhaled gases from passing through the anesthesia removal filter.
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