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Examples of breathing circuits that are used while anesthesia is being
administered to a patient include circular breathing circuits, which are also referred to
in the art as “circle systems,” and Mapleson or Bain type breathing circuits, which are
also referred to herein as Bain systems for the sake of simplicity.

30 Circle systems are typically used 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,
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is under general anesthesia. Other benefits of quickly reversing anesthesia include
better cognitive function for elderly patients immediately following surgery and
enabling patients to protect their own airway sooner

Reversal or discontinuation of the general anesthetic state requires that levels of

30 the anesthetic agent in the brain decrease below the threshold level, or that the

anesthetic agent be removed from the individual’s brain.

It has long been known that activated charcoal and other substances can be used

to selectively adsorb gaseous anesthetic agents. Accordingly, activated charcoal has
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decreased, the brain is less likely to signal the lungs to breathe on their own and the

patient remains dependent on the ventilation from an artificial respirator. See U.S.
Patent 5,320,093, issued to Reamer (hereinafter “Raemer”). Additionally, the reduced
P,CO, levels that result from hyperventilation are known to cause a corresponding
30  reduction in the rate at which blood flows through the brain, which actually decreases
the rate at which the blood can carry anesthetic agents away from the brain.
Rebreathing processes, in which an individual “rebreathes” previously exhaled,

CO»-rich air, have been used to prevent significant decreases in P,CO, levels during
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t hanesthetic agents. These methods and apparatus maintain or increase the rate at which
blood flows through the individual’s brain, increase the individual’s rate of respiration
and respiratory volume, and prevent the individual from reinhaling previously exhaled
anesthetic agents.

30 A method according to the present invention includes increasing the rate at

which the individual inhales or the volume of gases inhaled by the individual, which
may be effected with a ventilator, or respirator, while causing the individual to at least

periodically breathe gases including an elevated fraction of CO,. This may be effected
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In the drawings, which illustrate various aspects of exemplary embodiments of
the present invention:
FIG. 1 is a schematic representation of an example of an anesthesia reversal
system according to the present invention, including at least a portion of a breathing
30  circuit, an element for increasing a concentration of carbon dioxide inhaled by a subject

that is recovering from anesthesia, and an anesthesia filter and Y-connector positioned

along the breathing circuit;
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BEST MODE(S) FOR CARRYING OUT THE INVENTION
With reference to the FIG. 1, an anesthesia reversal system 10 according to the
present invention, which may be positioned along a portion of a breathing circuit 50,
30  between an individual I and a Y connector 60, and includes a filter 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 expiratory

limbs of some breathing circuits are coaxial. Nonetheless, the junction between the
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selectively adsorb one or more types of anesthetic agents. By way of example and not
to limit the scope of the present invention, anesthesia filter member 28 may comprise

25  anactivated charcoal, or activated carbon, filter, a crystalline 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., the disclosure of which is hereby incorporated
herein in its entirety by this reference), a condensation-type filter, or any other type of
filtering mechanism which captures or otherwise removes anesthetic vapors from the

30  gases that have been exhaled by individual 1. 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.
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such as a respiratory flow sensor or gas sampling port 40a therefor, or a capnometer or

gas sampling port 40b therefor, as known in the art, at any position along an anesthesia
30  reversal system 10 according to the present invention (e.g., close to individual I,

between filter 20 and rebreathing element 30, close to Y connector 60, etc.). For

example, when gas sampling ports 40a, 40b are used, they may be of conventional

configuration (e.g., for facilitating gas sampling at a rate of about 50 ml/min to about
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25 filter 20" is conflgured to provide a dead space volume 30"’ in which at least some

carbon dioxide rich gases are collected as individual I exhales. As shown, dead space
volume 30" is located on the distal side of anesthesia filter member 28, such that the
exhaled gases that have collected therein are filtered as they flow therein and, later, as
they are drawn therefrom (e.g., as individual I (FIG. 1) subsequently inhales).

30 Yet another embodiment of anesthesia reversal system 10"" that incorporates
teachings of the present invention is pictured in FIG. 5. Anesthesia reversal
system 10" is much like anesthesia reversal system 10", which are shown in and

described with reference to FIG. 4. The primary difference between anesthesia reversal
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VoI ume 3INFIGO, a circle system 70 is illustrated. Circle system 70, which includes an
interconnected (e.g., in the configuration of a circle, or loop) inspiratory limb 52’ and
expiratory limb 54'. Inspiratory limb 52' and expiratory limb 54' are coupledto a Y
connector 60 which, in turn, is coupled to a breathing circuit 50'. Breathing circuit 50’
is configured to interface with an individual I (FIG. 1) in a known manner (e.g., by
intubation, with a mask, with a nasal cannula, etc.). Circle éystem also includes at least
two one-way valves 72 and 74, which are positioned across inspiratory limb 52' and
expiratory limb 54, respectively, at opposite sides of Y connector 60. One way

valves 72 and 74 restrict the flow of gases through circle system 70 to a single
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If expiratory element 76 is at least partially closed, depending upon the
positioning of bypass valve 78, at least some of the gases that have been exhaled by
individual I and which are flowing through expiratory limb 54’ may be diverted from

30  carbon dioxide removal element 77 into anesthesia reversal system 10. If bypass
valve 78 is adjustable to more than two positions, exhaled gases may be directed into
both anesthesia reversal system 10 and carbon dioxide removal element 77. Thus, it

may be possible to carefully regulate the amounts of exhaled gases that are directed into
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reversing the affects of anesthesia on an individual i§ also within the scope of the

30 - present invention.

Turning now to FIG. 9, an anesthesia reversal system 110 that includes a carbon
dioxide infusion element 130 rather than a rebreathing component is depicted. As

illustrated, carbon dioxide infusion element 130 communicates with a breathing



i ndividual | and which are flow ng through expiratory
linmb 54' may be diverted from 30 carbon dioxide
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val el enent . providin control. over amunt .
Pt G oRIe i et 1o B B Resr Syt U A AR oM breathing
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spateSteyaTeayery syremndiOFH:), the prsifiop ef saherdiokisle infusion
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gases, an anesthesi a reversa system 10 that is used
in a ciraldeadysdcere. g0 immhy fomacsf mddblmmw\aithldaadb@ptaﬁg element 30)

uch as a_rebreathi ng el ement errj n now._t
15 e be Zdisied %wgtaa%t%m& RaroT e p{?ﬁ%ﬁde B8 of Agkspace therein
gf flhderke fﬁil@tﬁ?er}%bﬂeﬂt‘ﬁ 'fQ)? eka?nﬂ@,p\k/ﬁéneﬂile dea é})aéé/ %lﬁﬂ?e is at least

O includes a Iinear hing circuit
i nt parfiglteloo@ed Mc&mrecbralgawdeu‘tangt thdeadfspbcee\aﬂhmn glay be adjusted by
nl et 94,

50 d f
conPitiisiges s b Tee Bt he sugatea HBloE] Asdoper grample

sys#ee 38RePfolumelol Akl $phBEIs pRestBC Bﬁ@\b&laklltﬁls %l‘uhﬁtéﬁﬁustable dead
a breathing bag, or the environment external to Bain

205y spae, 9is apoiitiof eardan diogidy wien Itllfrr@ﬁaﬁ Spﬁcebnazabdwnaﬁged by adjusting

C|r cop ) ,addltl n,. Bain .2

o G clpRdo e B A ar Bl RO R hith PG BRice has been
WI t Rntyvedt Whrg theflow Wf t{rBd” .caMI @S INRS KithntRY ﬂt’)ﬁ@if individual I’s
system 10 is preferably positioned proximte to

pat Y@sationebreptideg obzases \aghméh%@ﬁadmpz@ mpeoepbunt  of
anest hesbﬁ% ﬁf@?ﬁﬁgﬁ% Hv?fé‘af @g? {@fafsdo §it1 &%dlphélgllflxﬁimcatlon with

mnimze e anoun rea
25an 3 b@hthirgUdicult oaSnésltl&51aafehe@§/$yﬂémt Q&eﬁﬂﬁﬁ&ﬂ&%&hzﬂec&b? individual I

bei lg]a%s {n?(\)/ glgds t%?ough filter 20, which removes at least some anesthetic agents from the
exhaled gases. At least a portion of the volume of the filtered, exhaled gases enters and
at temporarily remains within the dead space (e.g., rebreathing element 30). Also, by
reducing levels of anesthetic agents in gases that are exhaled by individual I, filter 20
30  may effectively reduce levels of anesthetic agents that escape into the environment
(e.g., the operating room, recovery room, atmosphere, etc.) when individual I exhales.
When individual I inhales, at least a portion of the inhaled gases are drawn from

the dead space (e.g., from rebreathing element 30), with any other gases being drawn



25 Wiile FIGs. 2 through 8 illustrate various systens
that are useful for providing a dead space vol une

wo eamioodsBeh an i ndi vidual | nmay rebreathe as i Pdi/vsz0&ab12291
| is being wthdrawn from anesthesia, any other
met hod, apparatus, or systemthaiqinduces rebreathing
of carbgn dioxide_.in a nechapjcal breathing circuit

for fr?ﬁ’eel'j@&? %’6@@ Qiffronfl é?%‘l‘*fg? H_ lnﬁl?féat%lfyfé’é‘é%s_sth%tfcommunicate with a
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an fhesi(thedier atdasst sabe cfithe emddidg hhedthdticclgade thezein are removed
carhon . di oxi de. i nfusion e] enment 130 rather than a

reb Eﬁfmgl_é’e@ o HEROS | a8t TIstEmsaeryihigh cqneghtegons of oxygen (>
far 9@”/32 ﬁﬂe%é(ﬂel“ﬁﬁf Wi AR SR EbE e nggh% Wnteld and still be
a breat hing WO 2004/ 098688 PCT/ US2004/ 0122 - XS
consiffitieatbPoxykehateder 120 of anesthesi a reversal

system 110 is al so siti,oned .al o br eat hi ng condui t .
150, pr oRIHERENIS FREar] Highporia8pgathise brogesse (g, only a portion of
r edpe&atddghndIftEby BEYANENtSher@ PRYIFISH! khhIRd IRBIRSthE ber portion of
are exhaled by individual | and, thus, to mnimnze

t hegasabanat “frgkh’ A e sis¢rbini ravarsing theeaffactsoofiiphadedangstbesia. This is

h Wit h f br eat hi ng_5 duit 15 d
14 opbesbfih iR o BRI SR S PR e et cPg Rilisg ghe use of
FI Gotal réRbiHRE ProREKS iNAS FithBVBE §@J£e$)Yﬁ{eeiHVé1l@n. gieWitnner in

in and described with reference to FIG 9 nay be used

i n whishnebraathingrineffycted map be Nededorewnipied togyevidatheglesired affects,
”aywﬁﬁ% ﬁfoﬁgdigg id%'i\?}ﬁﬁﬁ% v}iﬁlesu?fﬁge]grlltg&a%?ﬂ'mu nication wth

a brea rculrt or anes 'very circuit

(e.g., tOOsewssAVas sénsbl &l méni@si®@18)(e. gl, tan hfestifetic gas monitor of a
currently preferred that filter 20 be positioned )
13r okmave &/pebthpapasuERs serbon girxidaei oxygeth piay g jusesl to monitor the
el e b C :
©he ! tauctl, ASePAThd, RREFL G4 8BHraiof) o6 ABREELALpBfingy 112 may also
t hebposdttod aronitbr thaflaenoftvenxilation iofi indsviduml [elGaseodcedBations may be
that of filter is irrelevant. A dead

relative t ]ﬁﬁ
s pagﬁ‘ster(f%_n@f!o bY f BrQR IO APEH PREC Go R FRERHCE Rgegsor or controller, a
rebgeaid !gﬁglpeéfqggEkirélms eté§ IR Y oREn At bRt Q&é s@%bor and

anestheti'st ‘'to ovi de the’desired vol ume of~ dea

2G pamenittie? 16 and flaw sander andandrawir il 2 as knowh e dterdrn gf theararbon
exanpl e, when the dead ace volu is at |east.
par TP, PEReRdGYal e IB0S FUgaPBaL FOAGTY Yo g reach
S PGl RABIERVERY adi@stAEitd kS theliadear¥ HENEa0 p&e volume (e.g., within
contracting the | éngth of the corrugated tubing. As

anotehesathingelement 30)henvadurhe pergbreathemgassds, Wahe cenpgnieation of oxygen
CpateaordliaRiE i Bl iRledTRAGT B VIBFRLoRZL e forezoing
25 pasechRusierfitahd yobethaly adéihbiddallfgsuch as by processing element 220,
which, of course, operates under control of appropriate programming and
communicates with one or more of a ventilator, valves (e.g., bypass valve 78 (FIG. 7))
of the anesthesia reversal system 10. Alternatively, adjustment of the dead space may
be effected semiautomatically, such as in accordance with instructions provided by a
30  processing element, or manually.
By combining a filter 20 and an element for increasing the amount of carbon
dioxide inhaled by individual I (e.g., with a rebreathing element 30 or carbon dioxide

infusion element 130) in an anesthesia reversal apparatus of the present invention,



the flow of "fresh" gases, including recycled gas from

whi ch carbon di oxi de has been renoved. When the flow
woRoospsssh"” gases is |ower than the flow of i neCTUS2004/012291
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15Thys compepaicay g pe P‘C‘?P&y’f thePueing it Hereiont I@da%at%mﬂ limited only by
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curren pre erre t hat pa rebre |ng processe
(i. ck:s¢r1pmdny Al pdditiomsn deetionts hlﬁd gmhﬁcatmhatoethe foyvehtien as disclosed
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Do wire loathig H e iian 5P btGe g ta pp gmbraced
thapefhgcts of inhaled anesthesia. This is 10 because
i ndi vidual | requires sonme oxygen during the reversal.
O course, the use of total rebreathing processes is
also within the scope of the invention. The manner in
whi ch rebreathing is effected may be varied or
controlled to provide the desired affects, while
providing individual I with sufficient oxygen. O
course, a gas sensor and nonitor 210 (e.g., an
anesthetic gas nonitor of a 15 known type) that
nmeasures carbon di oxi de or oxygen may be used to
nmonitor the wventilatory gases of individual I. A
respiratory flow sensor and nonitor 212 nay al so



be used to nonitor the flow of ventilation of
i ndividual 1. Gas concentrations nay be determ ned by
w@2proess8si ng el ement 220 (e.g., a conputer prPCEESING/012291
or controller, a smaller group of logic circuits,
etc.) that communi cates with gasigensor and 20 nonitor
210 and fl ow sensor and noni tg&é’%% as known in the
art. If the carbon dioxide o n levels (e.g.,
bl onthagaclsimatient, respiratory fraction, etc.) reach
undesirabl e level s, adjustnments may be nmade to the
dead space volune (e.g., within rebreathing el enent
30), or yolu of repreathed gases, to th . .
concentratio nnggfapg%}tglé ﬁor fg?lﬂi:aglpﬁ SHCERKE Bga syPigqh from inhaled
Pt hgtesihefial @ehgdies, or to any conbination of the
f or egoi nfq. 25 Such adjustnment may be made
aut SRS fenflecjeasimgarcoageninatipn oF arssihetic epenemt blogRbleaving the lungs
whi ch, o - r S L..control of
appropri Iéngﬁéé&%l #Iggr{?nﬁenlgrtaglnoﬁﬂéggumc icates with one or
nor wegs far inerdasihgbod float thesugh@h@braidyPRS Subjadtyshd’ 8
(FIG 7)f) of the anesthesia reversal system 10. _
Al tBestipyRIeyentingjthes subiset from inhalinganyavieopdly exirrdgd anssthetic agents.
effected sem automatically, such as in accordance with
instructions provided by a 30 processing elenent, or
manual | y2. By Thevgpaiang af cldibt kg rwh2eein it aears fenmeleaditg blood flow
i ncreasing the anount of carbon dioxide inhaled b )
i no‘?c\’i‘?l&ﬂfﬁg meagsgopcontiglhing an ey of FtReN diosiisiphalel %sf the subject.
carbon dioxide infusion elenent 130) in an anesthesia
reversal apparatus of the present invention, WO
2004/ 098588 P& ApIBRO0 @ T3 \thting dfmespentd bfat subjecofromrinhaled
15indiviaﬂual | _may. be increased while maintaining nornal
t o MEYHCPLECP PP EFel s, which maintains or increases
bl a@ehds!fomintRYahs vaiillatidnbiihe flbfec;at € at which
anesthetic agentsS nmay be renmoved fromthe brain as the
i ncReansdar caupmE Itz Subsect iwpnkale gases ineludingatdeasian etmospheric amount
anest het ifcar ents.are & enoved fromthe bl ood and,
t hus, exhale bctxé ef’rﬁ‘aﬁjvi dual I. While nuch of the
desfiednd foOste RinMp BeckuBRI e BMIIAEATRHréNobdIe ARV dadth&c agents.
general anesthesia, it should be appreciated that the
appar atus and nethods of the present invention are
Ouseful for reversing the effects of any type of
i nhal ed anesthesipparatidhegchah 30whBRin &éGheand A @king comprises
anesthetic agents have a general anesthetic effect: 10p
Al tIRRAIG Kon geatrpling goiamyudieeicrarhen dexide inhaled dyrthasubject.
speci fics, these should not be <construed as |imting
the scope of the present invention, but nerely as
providirny i |Thesdppadaiuges cRim 2wrelai 4, RheRi® §RMhéMs for controlling

preferred enbodi nents. Sinmlarly, other
2 comprises means for causing the subject to inhale air or a gas mixture with a fixed

concentration of carbon dioxide.

6. The apparatus of claim 2 or claim 4, wherein the means for controlling
comprises means for causing the subject to inhale air or a gas mixture with an above

30 normal amount of carbon dioxide.



enbodi nents of the invention may be devised which do
not depart fromthe spirit or scope of the present

w0 nooafopdess. Feat ures from different enbodi ment BCTrEY 2004012291
enpl oyed 15 in conbination. The scope of the invention
Is, therefore, indicated and |imted only by the
appended_cl aing and their | egal equival ents, rather )
than by {he f&PeaRRaRguS Qfedeipy @twlzﬁﬁ@n}shlq mgapsifpr eppgrolling comprises

del et i _ e ¢ y .
i sTPRagr AR WA PRSP bRIFBIA B8ee,
scope of the clains are to be enbraced thereby. WO
2004/ O98§88 P /U82004/(gt1(§291 -16 CLAIMS Wat is i
claimed $s: 1ThoePRaFiuy of Jam rvhescin the meansdorraus e somprises
Pf ﬁe%%ﬁ&é'ugtfn%@_ Yok %ﬁthe?r@ﬂ&%ﬁ?gﬁia d ﬁ%@&p“ Sing.
means for décre sing a concentration o est hetic
agents in blood | eaving the lungs and flowing into
the braipn of e subject; neans for, increasin | ood )
1'ow t hrBugh THEABRBIE el THES. QU 0 s (oo Eu g comprises
pre [ : [ :
e o S B AR AT 1 eogpwe 2 volume with
cl awhich thenmesnsifar ¢cdueingeansmfragaté¢sncr easi ng bl ood fl ow
1Oconprises means for controlling an anobunt of carbon
di oxi de inhal ed by the subject. 3. An apparatus for
facilitata.ng eResgRARES & clanSHRIREdn otk Ial @flsih8 comprises
anest hesi a, conprising: nmeans for increasing
venteinstipowdiestingtia amvineef carbasndiexiflo in hawsiviepshhexhaled gases.
subject to inhale gases including at | east an
at nrospheri c anmount of carbon dioxide; and neans for
preventing thehsaltiateils ¢ff it 10)atherdn HeaWdaab $dr¥adjusting comprises
exhal ed anesthetic agents. 20 4. The apparatus of
13| apgans foygeaiaving ¢aeondigride fiom ¢persion §f tsraseyigusdy exhaled gases.
nmeans for controlling an anmount of carbon di oxide
i nhal ed by the subject. 5. The apparatus of claim2 or
cl ai m 4, 1aher Eheapipaeatiearmsy fod clairan 8 tlablighntl, wiierein the means for

co I ses nmeans for causin e subj ect i nhal e air
or %%g ﬁp;ppg?eé [FA0R ?%f qqng'gﬁlrl]lg a f?ovjv rate oiE fgesh gases into a volume with

which the means for causing communicates.

20
13.. The apparatus of any of claims 6 through 12, wherein the means for
causing comprises means for causing the subject to inhale air or a gas mixture which is
substantially free of anesthetic agents.
25 14. - The apparatus of any of claims 6 through 13, wherein the means for

preventing comprises means for removing at least some anesthetic agents from the

previously exhaled gases.

15.  The apparatus of claim 14, wherein the means for removing comprises
30  means for removing substantially all anesthetic agents from the previously exhaled

gases.



concentration of carbon dioxide. 6. The apparatus of
claim2 or claim4, wherein the neans for controlling

W@ oimpn9es neans for causing the subject to i NkEl/8SEN04/012291

or a gas mxture with an above 30 normal anount of
carbon di oxi de. WO 2004/098688 Pgl/ US2004/012291 -17-
7. The aﬁgrarat us of claim.6, wherein the neans for
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g e R S R R Lt T i g

15

comuni cates. 10 10. The apparatus of claim?7, wherein

t he nmeans_for ,causi rises neans for a ustln

an anountSor . AaHe HF GG I  PHECHE S POUERH EXh dhigted anesthesia,
gasgsinprising: The apparatus of claim10, wherein the

means If)or adj usting conprises 15 means for renoving

car béittetion at ldest pritialln rgooting anasﬂle‘sllaefrqm gwsesa azdhayed by the subject; and

xha e 12. The apparat us aims 8 .
1EhEEER SR ik onimaARBRERE R it RyiboRsresductuding an
means f ofbeHobBhl di@in@of COW rate of fresh gases into

a volume with which the neans for causing

communi cates. 20 13. The apparatus of any of clains 6

means 1 ol caud oG LRk OCHBT bop Broin GOa RGPk fomponent
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agents. 25 14. The apparatus of any of clains
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agents fromthe previously exhal ed gases. 15. The
appar at uz0.of Thasysteidlof slhigr €9, wiichen HRaRbreb®ing @MUNBL: is
rises 30 nmeans for rermV| n substanti al | Yy al |

A ncRTBHIce (A guRe 419 ubiRct IamBAe ot I5es PgmE Rreiely egled. gases that

have passed through the filter.

20

21.  The system of claim 19 or claim 20, wherein the rebreathing component

is configured to facilitate partial rebreathing by the subject.

22.  The system of claim 19 or claim 20, wherein the rebreathing component

25  is configured to facilitate total rebreathing by the subject.

30

23.  The system of any of claims 19 through 22, wherein the rebreathing
component comprises a length of conduit positioned between a Y-piece of a breathing

circuit and the filter.

24.  The system of claim 23, wherein at least a portion of the length of

conduit is volume-adjustable.
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2004/ 098688 PCT/ US2004/ 012291 -18 16. The

apparatus of claim 14 or claim15, wherein the neans

WO 0004028888 i ng conprises nmeans for filtering tPET/US2004/012291
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20 21.
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conmponent 25 is confg?ured to facilitate total

rebr eat h¥hg byhe sistesy

deim 2 3vhertin thydead spade vahymois defined at
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5§ﬂ$ﬁe gygggﬂf%f)any of clainms 19 through 22,

wherei n the rebreathing

20

25

30

30.  The system of any of claims 25 through 29, wherein the rebreathing
component comprises: |
a shunt line positi'oned between an iflspiratory limb and an expiratory limb of a
breathing circuit along which the filter is positioned; and

a valve positioned along the shunt line for controlling a flow of gases therethrough.

31.  The system of any of claims 25 through 29, wherein the rebreathing
component comprises at least a section of a circle system along which the filter is

positioned.

32.  The system of claim 31, further comprising:
a valve for selectively directing at least some exhaled gases into or out of at least one of

the rebreathing component and the filter.

33.  The system of any of claims 18 through 32, further comprising:

one of a circle system and a Bain system with which at least the filter communicates.



conmponent conprises a length of conduit including two
ends, each of the two ends comunicating with the
wo 2dom9868% 26. The system of claim 25, wherei NnPEL/USMaE012291
a portion of the length of conduit is
vol une- adj ust abl e. 27. The systepm.of any of clainms 19
t hrough 26, wherein the rebreathing conponent
conprises a dead space volune within a body of the
filter a | o a filter
el enent % th”gfil%?){g e%lo ?1%1#9% fﬁﬁﬂ% 3 ?IS § The system
of @bavmﬁzelevﬁh@lpdiﬂedﬂmg adkast sspﬁceahafledi dies ifentidkicireld system or
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claim 33, further conprising: a valve for selectively
directing at | east some exhal ed gases fromthe circle
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t hrough 34, wherein the rebreathing

20 38.  The system of any of claims 18 through 37, wherein the filter is

configured to substantially remove anesthesia from the gases exhaled by the subject.

39.  The system of claim 38, wherein the filter is configured to reduce levels
of anesthesia that escape into the environment.
25
40.  The system of any of claims 18 through 39, wherein the filter includes

an adsorbent for at least a portion of the inhaled anesthesia.

41.  The system of any of claims 18 through 40, wherein the filter comprises
30  atleast one of activated charcoal, crystalline silica, a lipid absorber, and a condensation

generating element.
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therewith for causing exhal ed gases to bypass a

carbon di oxi de adsorber of the ajesthesia breathing

circuit. 36. The system of claim 35, wherein the valve
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by the subject. 39. The system of claim 38, wherein

the filter is configured to reduce |evels of

anest hesia that escape into the environnent. 25 40.

The system of any of clains 18 through 39, wherein the

filter includes an adsorbent for at |east a portion

of the inhal ed anesthesia. 41. The system of any of

clains 18 through 40, wherein the filter conprises 30

at | east one of activated charcoal, crystalline

silica, a lipid absorber, and a condensati on

generating el enent. WO 2004/ 098688 PCT/ US2004/ 012291

-21 42. The system of any of clains 18 through 41,

wherein the filter does not substantially reduce an

amount of at | east one of carbon di oxi de and oxygen in

the gases exhaled by the subject. 5 43. The system of

any of clains 18 through 42, wherein the filter is

further configured to renove pat hogens from gases

i nhal ed by the subject.



