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continuation-in-part application clainms the benefit of
United States Non-Provisional Patent Application
entitled "Gast GASTHIMeI'UHE] PEASAMENT AINREGHTOR Seri al

No. 10/945,758, filed September 21, 2004, which is
herein incorporated by reference . FIELD OF THE
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es¢Rhagus: A common drawback when placing gastric
feeding tubes either orally or nasally is the
potential of passing the gastric feeding tube into the

trachea, and then deepgp dMtGE INVENTION

The present invention relates to a medical device
employed to verify placement of a gastric feeding tube in a
patient, and more particularly to a gastric tube placement
device for the detection of carbon dioxide through a gastric

feeding tube.

BACKGROUND OF THE INVENTION
It is known in the art that gastric feeding tubes may be
employed for feeding patients requiring nutritional support.
Such gastric tubes can be inserted into a patient either
orally or nasally. In practice, a gastric feeding tube is
inserted either into the mouth or nose of the patient and

through the patient’s pharynx until it reaches the esophagus.

A common drawback when placing gastric feeding tubes
either orally or nasally is the potential of passing the
gastric feeding tube into the trachea, and then deeper into
the respiratory tract and lungs, instead of properly in the
stomach. The consequence of having a gastric feeding tube
placed into the respiratory system can lead to adverse

medical complications, including pneumothorax, aspiration
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the respiratory tract and lungs, instead of properly
in the stomach. The consequence of having a gastric

w0 e@diosny9t ube placed into the respiratory systBOT/US2005/033286

| ead to adverse nedical conplications, including
pneunot hor ax, aspirationpneunoni a or other
earphboat i onsotthzat coapl demeye s hdaparpendamage the

respiratory system_  Acc i ngly, nethods for
é@%ﬁ??ﬁi%gyéﬁééﬁﬁigﬁgr ﬁgégéhent of the gastric feeding
tube in the esophagus have been devel oped, such as

fluorgsco hest X:rays. and nt i.nyo C 0
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Faa@¥bded det 0d inam ineehhgesi used dapnoapapgy apHjowarer,

relatively expensiv nd_conpl ex,.conpared to. ot her.
RRREOBFORErA b rIITS o AT BBK® o B HE S OarSF et 1% e
Cdzlfnlgglfmiﬁli;pr@lﬁﬁexeaf@t ekpehaies besn canndrpysesEt: watthient
ventilatqor systens for ,detect] th resence o .

G BOARIRBR U GRAGHER” ol BHAVSITEo8N So0F Sehem " Fie™
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i ndi cator has a_pH sensitive paper that changes col ar .
HPTERE*pPESERER! G0 CRPBSNPERBX| to TG COF SUal T3 Pon dioxide.
indicating to the healthcare practitioner that the
trachea tube is properly placed into the trachea,

r at heCotRERTE Hel @ SEFRRFu S L OAL 49 AT S QRER E%Y%Fgéﬁﬂquymonly

indicatiensvadenuat sl wydetast réheidyRsengetpé sashatte of
dioxide in the respiratory_system during pl acenment of,

t¢prbonadhesidebior FePeEePoRCEBMR et GnEiFeERPDT i THRS it@te

the trachea of a patient. The colorimetric indicator has a pH
sensitive paper that changes color in the presence of carbon
dioxide for wvisually indicating to the healthcare
practitioner that the trachea tube is properly placed into
the trachea, rather than the esophagus. Although such
colorimetric indicators adequately detect the presence of
carbon dioxide in the respiratory system during placement of
the trachea tube, the use of conventional colorimetric
indicators for use in indicating improper placement of the
gastric feeding tube in the trachea is disadvantageous.
Because the lumen of a gastric tube is much smaller than the
larger lumen of a trachea tube the capacity for facilitating
sufficient airflow for the quick detection of carbon dioxide

through the smaller lumen gastric feeding tube is limited.

Referring to FIG. 1, the housing 88 of the prior art
colorimetric carbon dioxide indicator 8 may comprise inlet
and outlet ports 90 and 92 positioned in perpendicular

relationship to one another relative to housing 88. In
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indicators for use in indicating inproper placenent of
the gastric feeding tube in the trachea is

walc@ads@nt ageous . Because the | umen of a gastPCTUS200%033286

is much smaller than the larger lunmen of a trachea
tube the capacity for facilitating sufficient airflow
fa@lkiitthenquﬁl@ksidm &6t Péntloé crarkson ddskideindiigh Bhe
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eedi ube, used for feedin lic Lons The Ia r

oS laél aWEIl%E THICSERET EJEY o+r9%l?elt[) “CAr %&‘ PES et et

|§ﬂﬁlc‘éaﬂéflﬁe@|]§p Hoeieases. t hes ssuz:el amdevoburmf of griier art
i ndi cat or housing 88 to

th 9 d
Wﬁmpcﬁl%ﬁ%%sﬁ]‘%cﬁtoﬁc eggresg elﬁof:glﬁﬁg g%%éedlqc 1s

% cdath pedihye howsigagt88c fﬁecslu@h,tubbehusea ofelmtively
prior art carbon dioxide indicator 8 for gast ri c tube

PR REN L UReD Pt EmbPEDER nEdPE H g dSEPLEAF_BYI ng

taha ikasi8nk et wely cseBatl eind Wit itth@nadrtI&eh@rough the
tube for respiratory applications that can _create

ilperi epaft SRRTY Idc?\ﬁlflﬁfio%ht]%%éiquasrl@@r Sdefar sPAE
defddeed chY o Ehea Hs i@ x88ef OFoflldstiple, the housing 88 of a

prior art carbon dioxide indicator 8 can have a volume of 5
cubic centimeters with the inlet and outlet ports 90 and 92
that are positioned perpendicular to one another as noted
above to accommodate ventilation tubing. Although such prior
art carbon dioxide indicators 8 are appropriate for
respiratory applications, the larger volume of the indicator
8 and the perpendicular relationship of the outlet and inlet
ports 90 and 92 make such indicators 8 unsuitable for gastric
tube placement applications because the larger dead space and
perpendicular airflow pathway defined between the ports 90
and 92 can decrease the effectiveness of the carbon dioxide
indicator 8 to quickly detect the presence of carbon dioxide.
In particular, the positioning of such ports creates a
perpendicular air flow pathway through the housing of the
prior art carbon dioxide detector which is undesirable for
gastric tube placement where the emphasis for quickly

detecting the presence of carbon dioxide is critical.



detection of carbon dioxide. For exanple, the housing

88 of a prior art carbon dioxide indicator 8 can have
w@2ooelsoe7 of 5 cubic centineters with the inl ePCHOB2005/033286

outl et ports 90 and 92 that are positioned

per pendi cul ar to one another as noted above to

acconm)@lﬁéjeox\sentthleaéi b 4 ubdeny 1nAtthhoelg’h Suche peirgen

art c rbon xi d |nd|cator are 0 0
e F S DTy S Gaei REC e FarBr CUBT R A eponaving @
hBdk€Ad Ofhdk aﬂshtnlae aeﬁ@embmmltaly ﬂetvadew:ﬂsdpqa:eofanﬂhe
outlet and inlet %i qggq gesu rglfh %gtgrs
BTANLARE ol LHHET 6&§ P RUGH RESHERE SppIitati Ghe
beeadsepdhes | arger dead space and perpendlcular

ai rfl ow pat hway defined between the ports 90 and 92
can decrease the effectiveness of the carbon dioxide
indicator 8 to quickly detect the presence of carbon
di oxide. In particular, the positioning of such ports
creates a perpendicular air flow pathway through the
housi ng of the prior art carbon di oxi de detector which
is undesirable for gastric tube placenent where the
enphasis for quickly detecting the presence of carbon
dioxide is critical.Therefore, there is a need in the
art for a carbon dioxide indicator for gastric feeding
tube placenent having a housing that defines a
sufficiently | ow dead space and provides a direct

ai rfl ow pat hway between the inlet and outlet ports

. SUMVARY OF THE | NVENTION I n one enbodi nent, the
present invention conprises a medical placenment

i ndi cator conprising a rectangul ar housing, the
rectangul ar housi ng defining a passageway in
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comuni cation with opposing first and second ports,
the rectangul ar housing further including a

WO caesp@vsent portion for view ng said passagewayT/Usavds/e33286

carbon di oxi de detector axially disposed within the
passageway, the carbon dioxi de detector being adapted

to detect the preset@eARM CQFafBENINVEXTU the

recta ul ar Si. N onfl ured t I

space ?4ﬁr$ﬁ%? g angt! éFeﬁgﬁgig§§éﬁﬁ ioh, é%%ﬁ$§§gs .
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assa uch that airf OMlthrOU h_the assageway
EﬁFng ?1‘{ PRESSP o%?%lmfnlgrst poriiganegy exits out
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irected su tantlall axi al throu ssa

Fﬁ&t?’é%&”a"i‘@ﬁloé’nf'lﬂgu§ PR b e iRE B EE%I? At

$8e0RdePDid Ssaild) paBekhenagrhod ﬁEﬁhrbbhediwx&ﬁyﬂdetector
i nvention conpri ses a g strlc tube pla enent devi ce

EOHBI | MPRP YRS FRAFELE IR RAITRCRY R | GRECTiPoD dioxide
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openi ng, and a carbon dioxide indi ator incl

CRPBORE: ha deardotar ' SoskaoriepaBed T diemge ar Lo

RRUSI BFacd Nei d186t aRguk-akt HyiSiaig hdebli Ay Ngwite paiss ageway
in comunication W th opposing first and sec nd ports

WPPRSERE ERFHorrTd 6RFERY dRYEct G BERAGAHE sPb cross
EQSSQ@§§§QQ¥@6h drhe 5@95@8@Lﬂﬁﬂbd@%uﬁhggpQ§$&§bway enters
configured to define a | ow dead space wthin the
Fagongewale v HiRE éaFB‘BrP%ﬁ‘bﬂDd’e efatecPpr e opposing
@e%ggaegoyttrHﬂHth%rQ§§S§E§WﬁMﬁﬂQﬂﬁ1@fd&h@c@ﬂPOS|ng

first and second ports beln%lada pted for engagenent
widblstepbially ax1al through the passageway of “the rectangular

lpgrgzaon

housing between the opposing first and second ports.

In another embodiment, the present invention comprises a
gastric tube placement device comprising a gastric tube
defining a lumen in communication with a distal opening and a
proximal opening, and a carbon dioxide indicator including a
carbon dioxide detector disposed inside a rectangular
housing, the rectangular housing defining a passageway in
communication with opposing first and second ports with the
carbon dioxide detector being disposed across the passageway,
the rectangular housing being configured to define a low dead
space within the passageway when the carbon dioxide detector
is disposed within the passageway, one of the opposing first
and second ports being adapted for engagement with the
gastric tube for establishing fluid flow communication
between the distal opening of the gastric tube and the

passageway of the rectangular housing.
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gastric tube for establishing fluid flow comruni cation
bet ween the distal opening of the gastric tube and the

wpagsagwwrny of the rectangul ar housing. | n a fur€Es2005/033286

enbodi nent, a nethod for detecting gastric tube

pl acenment conprises providing a hollow Y-port

connets ox ﬂeff’dkreairngmbbdsmeratnd sseethdd| égs derecting gastric
0 cation with a_main por g 0
B DL Lt S P o | BTG 908 Bagur sy Tala) ng ot
areining hei fdtr sindandcsed ohebd eglscotrdnen;e@tmrgmw a maln
housi ng_def i ni ng a pass N GO |
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Vi ewi n and a carbon_di OXI de det.e
erarrgn iRt hRESEIRRRL LA P Do5RR00NAY O St o0
Giiexi dppdeiartnrshebng adamceqadmdethetrwtearmmﬂsenheusmg
of carbonp dj oxi de, the recta ul ar_.hou conf i ure

e Br P o L e B e p et D ot D P e vt
I@ﬁ@%b?lwa@,stam isS hiargoh | 9iskidcowetermuni sata oy mes\peead
one of the.o osmg’flrst and .second g (ﬁvvlth one
SHEDART §716 ST VY eble SHPLH Fg° é%s ?‘?%CE%&%@J
theprBintpoddtaft the ¥rposhcs ymeetrdbn &D@ﬁgcﬂé’l,g the

means for evacuating air to the rectangul
FeGtendelat i My Hing rrahtonEed d& A7gdrsr ah@%@.‘ﬁ ‘Js&g)ﬁce

thatia sHbstantdRjdirakbabind y fds@Wpi1s shih | ﬂll@.’di flow
through the passageway between the opgosn ng {}H{ and
SoEEHE L pBE QR RRAVSERaPEhe! clltb GPPISIRFIEL T 5 gecond

MRyrdet,ech dhe ¥ esengerot £ b ddidoxkds; | nddifing a
airfl ow. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a

EEespact Fvee Viewher M3 ipr PBFt &% T foRort connector;

engaging a means for evacuating air to the rectangular
housing; and evacuating air from the rectangular housing such
that a substantially axial airflow is initiated through the
passageway between the opposing first and second ports such
that the carbon dioxide indicator may detect the presence of

carbon dioxide in the airflow.



dioxide indicator; FIG 2 is a perspective view of the
carbon di oxide indicator according to the present

wOo pwensd40on; FIG 3 is a top view of the carbonPdi/ugi008033286
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i ndi cator according to the present invention; FIG 4
is a side view of the carbon dioxide indicator

accordi ng BRIEReDPSEEEMIONNYENTHBNDRAMIFGSS is a
cross-sectjonal view taken al.ong line 5:5 0 I

U1 usErGt i Jnglst e PSirFPFSJévl‘é%t‘ﬁlﬁa”g Otfhrgoﬁghg)? hger{é%gﬁn
diioxtide imdgicatcar; according to the present invention;
FIG 6 is an expl oded view of the carbon dioxide

i ndi cat or showi ng the carbon di oxi de detector

accor girog 2 oid he gerepedtivaverndv af, tkeGaibdérs digxide
partial cross-secti gna%i vi ew of tal(iglast Lc tube
PIPSEERERT ASATE I EPUEPRPTHE LarBSR At 8%1 de

i ndi cator according to the present invention; and FIG
8 is an illustration shovvigg t he stri.c tube . dicat
pl acefRfit devd e W& HJSFnEr it IHEE™ HeO2ESpHaUS 5P ”
aRaueny ascatdigiesktatt heveresent i nvention.
Correspondi ng reference characters indicate
correspondi ng el enments anong the view of the draw ngs

. DETAREED DPESCR| REIGONvOEy THE 4NVENH-ON Rebefdé nghdieator
the drawi ngs, a gastric tube p|acenent device

FEordiing o He Riesssht 1PRYRMIYn is il lustrated and
generally indicated as 10 in FIGS. 2-8. The gastric

tube pl acenent device 10 conprises a carbon_di oxj de

(CR) FIG. 5 is a cross-sectional view taken along line 5-5 of
FIG. 4 illustrating the airflow pathway through the carbon

dioxide indicator according to the present invention;

FIG. 6 is an exploded view of the carbon dioxide
indicator showing the carbon dioxide detector according to

the present invention;

FIG. 7 is top partial cross-sectional view of a gastric
tube placement device including the carbon dioxide indicator

according to the present invention; and

FIG. 8 is an illustration showing the gastric tube
placement device being inserted into the esophagus of a

patient according to the present invention.

Corresponding reference characters indicate

corresponding elements among the view of the drawings.
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indicator 12 that encases a C02 detector 17 in
comrmuni cation with a conventional Y-port connector 16

weryagem9t o a gastric tube 14 for detecting thBCT/US2005/033286

presence of carbon dioxide froma patient. Referring
to FIGS. 2-4, the CO2 indicator 12 conprises a
rectangular bmmﬁmnﬂp DBSCRAPT EON a3 THENENTERT & ect or

he det ctl f_carbon d| t

the dBPEETEI L whR CRE"GHCTT o eabo LA e praseg Rt
ﬁﬂ&ude a&mbxnﬂngemb tHhepheusﬂngnxanc®nsl5$snkﬁﬁa§rb®ﬂérand

ou3|n e e U ouys
G6PFERET %eFVﬂ%@% %e%sa?ga§§§§%ﬁ£y54 gdglg {thrlc tube
%ﬁ@eﬁmentfwkdﬂaé d@teomprléébznuaﬂﬁbpnddsp@s@ﬂ tdon ei n.

e housin i.ncludes o first . .

pOFLE280 a %gfiWﬁgfgﬁﬁ St Fgga SOt C36%i § ?Q £ ki cation

Q@ﬁﬁuﬁléﬁﬁ¢éﬁtﬂMddl a- barbe@bmnnunm&tmﬁ Sﬂgégﬂd to a gastric
connectlon to the.Y-p ﬁt connect or cond Qrt
Ies Iinieb QEthog ﬁn??F%FQ%ﬂuﬂf Fag nnec Oqu§p rom a
3dapkad.to engage a syringe 50 (FIG 8 ) or simlar
ai revacuating device for evacuating air through
passageway 44, such as a bellows or flexible bulb, as
Shal'RQ@eQiﬁ&#Sﬁﬁ@Tbﬁ gQQ&IaﬂudEKﬁihnb&b@ﬂbrﬁﬂfekm@mgses a

to FIG 7 , the Y-port tor 16 h
SOy oBEuet | HGNS AP SEoF S S eg"s CREoH 1 4 T ROT

GeUREEBELION MY thhrdoRBHNoROId Bt The gASErithd ukactdor
i's anchored inside the body 51 through the nmain

56 stieR thatIai riicowiPronft b2 PIaGatersena bc t et The
gﬁﬁfs ihg §beod4 camMnkcabRsr Widdsithe 29eeapsgd€ Hhn upper
In assenbly, the barbed
housing 22 that collectively defines a passageway 44 adapted
to receive the CO2 detector 12 axially disposed therein. The
housing 18 includes opposing first and second ports 30 and 32
wherein first port 30 is in communication with a barbed
connector 34 for connection to the Y-port connector 16 and
second port 32 is in communication with a tubular connector
36 adapted to engage a syringe 50 (FIG. 8) or similar air-
evacuating device for evacuating air through passageway 44,

such as a bellows or flexible bulb, as shall be discussed in

greater detail below.

Referring to FIG. 7, the Y-port connector 16 comprises a
hollow body 51 defining a first leg 52 and a second leg 54 in
communication with a main port 56. The gastric tube 14 is
anchored inside the body 51 through the main port 56 such
that airflow from the proximal end of the gastric tube 14
communicates with the second leg 54. In assembly, the barbed
connector 34 of CO2 indicator 12 is engaged to the second leg

54 of the Y-port connector 16 such that the airflow from the
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connector 34 of CO2 indicator 12 is engaged to the
second | eg 54 of the Y-port connector 16 such that the

wWa@eobloawwT rom t hegastric tube 14 communi cat es RET/0S1008033286

passageway 44 defined by housing 18 . Referring to FIG
6 , the CO2 detector 17 conprises a detector el enent
34scpiefenablly aconhotcarty ivdtpapee, phssdgryay Pl defined
sensitive chem cal conpound that is suspended in a

BYi PEBFE Uy i n order to undergo a col or change as a
result of a change in the pH of the coI ori metric paper

caused by the influ arb [ ried

pat | eﬁ?f_ Brsate \Eﬁéngt h@]%l al g &G srtlrgie% @
tbecldr i S1dMaared 4i, nptbee raSP raatcouyrimamlcofpalplee having
pati ent. The | ower housing 20 (ﬂz_ﬁ“ nes a filte uppgrt

26 PEhaEN $HppET (LR IFRLt SPmREh A ahr 6§I%llé%peél ans for

sk tepiagagde midrdeew: of ugdyr gont &mlﬁﬁnt:ISamje fdsuladgesult
Preferably, the filter 28 is fabr.i cgted fro

061 ?pFB@W%rﬂél the 28dPEi b FHSTIBE 5L G PR B SRUSES PY the

Gakh1edobycar-thaf diedigkesrti sUAPOEL p26iPosid ioredh when
above the filter 28 that permts airflow to cont %t
fhe ditest omeicinine 5255515 ToHEaadedSt AFOTRH The

?@9@@@¥y4€raégq%fC€Bed§£Ei€ﬂﬂ' kﬁelioﬁéﬁfh@uﬂﬁﬂﬁ uch
that airflow 42 through the passageway 44 and t

detfdeesra 171 e s ioPaAti 4P| {halkisupree \ﬁe%nf%]lwteer %8 that
QRRQSHAE £|Iﬁ§§nsa%st9_@egrﬂ%tt%e:gglﬁﬁdoazoﬁsany

illustrated I n . The present inventio

contemphares Qmaﬁl‘ﬂtlh"é h08§?%@raﬂ.h813’i's t@@nﬁbﬁ?l’eoeet gs
a%'r@cé@egef‘gon?gﬁg%p'rgppﬁéﬁégeway 44 when the CO2

etector 17 is posed axially therein. Preferably,

In addition, the detector element 24 is carried by a
baffled element support 26 positioned above the filter 28
that permits airflow to contact the detector element 24 as
air passes through the passageway 44. The CO2 detector 17 is
configured such that airflow 42 through the passageway 44 and
the detector 17 is substantially axial between the opposing
first and second ports 30 and 32 as illustrated in FIG. 5.

The present invention contemplates that the housing 18
is configured to minimize dead space in passageway 44 when
the CO2 detector 17 is disposed axially therein. Preferably,
the housing 18 has a volume of 2 cubic centimeters compared
to a volume of 5 cubic centimeters for the prior art carbon
dioxide indicator shown in FIG. 1. As such, airflow 42
through chamber 44 takes a substantially axial pathway
between the opposing first and second ports 30 and 32 that
optimizes the exposure of the detector element 24 to carbon
dioxide since such airflow 42 takes a substantially axial

pathway between the opposing first and second ports 30 and 32

9



10

15

20

25

30

35

t he housing 18 has a volunme of 2 cubic centineters
conpared to a volune of 5 cubic centineters for the

w@eioen3art car bon di oxi de indicator shown in FP@/U32005/033286

As such, airflow 42 through chamber 44 takes a
substantially axial pathway between the opposing first
alfndh&emmhh Doinch Ipaleks 3paanmdtBAitvieat: epthneeSldavhe Ttposur e
of the adetect

el enent 24 t n_di_oxi Si
QBEH S 111 Gt “FRRELTS it Rt s Ff 2t e Baroon
hebueed dherappasingthé ratidndisétond4poin s@®iaption with

32with m ni mal dead space to.divert-.such airf] IS
ShE T ber SRESR T4 (e deteeraiel dheti Tupdiboe
pabbofle 8li Dxidie sefbiakDecviny thhe detabtar rélamwent2 2dnto
conbi natj on W th m ni mal dfea acg. and, smal | er

h
FBFGAL of THE HobePnB 18 Bro Vi des RO Reahe b

freans for al | ow ng
the detector element 24 to quickly indicate the

presence_of carbon dioxide. As further own, t.h
upper 2f o%%?’geer%é’H Rpr FReRPST 4v554FE n?p por e %an

Q@H%Bﬁaﬁeﬁﬁﬂf Mf iiﬁ@n.‘ldi ﬁ@‘lrftyc_? 3 §ralkdoagibhed parligyh@Bablong
portion thereo avi ng. a col or schene for determ ni.n

WhEt HEF LM TolS6H HPE pF BT ERP by THE 0020 AL b GIEr T0
Harevgdn i he dHaneRarant cpost iDAGyeadbgates ddee detector
presence or absence of carbon di oxi de 8 t he t ector

o RER . P GT@PaBRy =t HEoGr A0 SAHPSRT By 8 Presence
incbudesca &olryrdadoshds thp G HehaeteotPE | SBsSnehtcalor
range that is conpared against the col or change i.n the

h
Faederaplyi ctipaperdsprtine FeIR'AYor SelBfente2 4 5P 1o aEPIed

%%a?%t@5n1ﬂ§ttégﬁﬂyﬁ%%gngec@ioﬁaf dhexi de. cdlisired
preferably, the col or range includes a yellow col or
wivatinphdikat eslahehpnaseht et CACEdASErbgiRPeT of the

detector element 24 in order to determine the presence of
carbon dioxide. Most preferably, the color range includes a
yellow color that indicates the presence of carbon dioxide
while a purple color indicates that carbon dioxide is not
present. Although the detector element 24 of the present
invention indicates the presence of carbon dioxide, the
detector element 24 does not provide a measurement of the
amount of carbon dioxide present since the CO2 indicator 12
lacks any type of means for measuring the degree of carbon

dioxide.

During the gastric tube placement procedure, the distal
end of the gastric tube 14 is inserted through either the
patient’s nasal or oral cavity. If a small bore gastric tube
14 is used, a guide wire (not shown) may be disposed inside
the lumen of the gastric tube 14 in order to facilitate
advancement of the tube 14 into the esophagus of the patient,
while use of a large bore gastric tube 14 does not require

the use of such a guide wire. To assemble, the barbed
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while a purple color indicates that carbon dioxide is
not present. Although the detector elenment 24 of the

wEe@sesMo9T nventi on i ndi cates the presence of cBCDUS2005/033286

di oxi de, the detector elenent 24 does not provide a
measur enent of the anount of carbon dioxide present
sbhit€ctdie AOdT mdbcaobrirﬂcﬁdaawks 1ansj.lsteytpi@qﬁedré:&n§h¢ or

nmeasur i t he degree_of carbon OXI . ;
§§§???dﬂ%b5g:ﬁ agéﬁeﬁt %f%é%@ﬁ?g ofh £¥ q%ﬁ%ggf 20 s

bbeagmédrﬂd:ﬂhwreubélas torserdted BAr bughrést Her oblhiein a
atient's nasal or ora avi t I f [l b

§§§flﬂl‘i’: ?%Eé‘%@a%rbgejﬂ 5% 1g4u¥L el\I/l\/lS%é %@ hi Qr%:%/mthe
Qggﬂéﬁf% ]gdla@&lxdenuhgné Lﬂfﬁi’ér@:flohhefg’a]sé rgatsttmhne tmneu h4,

order to facilitate a vance of t tu e i_nt

Ehe. ESORIRGIOE TR DECTER Sl B OCE 1A Sg8

@@besﬂ@sttméac tube1t4 doess naitabedghee t}h]ﬁomﬁe qm dundhcator
guide wire. To assenble, the barbedcon ector 34 . of

QRoa 05l 1l maes AD2FFS- od ¢ deHSd 2EE P U Egad

Qfi rEhgy Yapord Lomnestosn I andna &yhuﬁ@e 6@111:& and dead
attached to the tubul ar connector 36

ebear ndal Fradling hessthe b%sﬁ%t@etru%hiﬂc?% ‘?‘hesecratpé‘Elllty
thr eHghcdhe: RatdLnly’ $2pParddvectDihengressetd i oh cafrbbhe
gastric tube 14, the user actuates the syringe 50 by
SaPKifAg BarkiBh @ SEraAgERPL 0 such that airflow 42 is
established through CO2 indicator 12 as illustrated in

FIG 5 . This action of establishing airflow 42 in
combi Aat PHRE W Eh SNFELR] ﬁhﬁ’althﬁoﬁdﬁéaénanae‘aﬁ U g@stric

debined g UsiNg L8 EHE heri anhaneesphigusapahindrt ¥h
o?’the S?ﬁdlcatg%%lz tdpdéiect t he greggnﬁe of Yhan
dchaebtmnachea, the user views the detector element 24 through

plunger

the transparent portion 40 for indicating the presence of
carbon dioxide. If the distal end of gastric tube 14 passes
into the trachea, the presence of carbon dioxide in
sufficient quantity will be detected by the detector element
24 as the colorimetric paper changes to a yellow color,
thereby signaling the user that the distal end of the gastric
tube 14 has been improperly positioned in the patient’s
respiratory system. The gastric tube 14 may then be partially
withdrawn and reinserted until the distal end of the gastric
tube 14 passes by the trachea opening and into the patient’s
esophagus. Such placement of the gastric tube 14 will
indicate little or no carbon dioxide adjacent the distal end

of the gastric tube 14.

Once the gastric tube 14 has been properly placed with
the distal end of the gastric tube 14 in the patient’s
esophagus and in communication with the patient’s stomach,
the gastric tube 14 may then be advanced, if desired, to the

small intestine where the guide wire can then be removed when

11
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di oxi de through gastric tube 14. In order to ensure
that the distal end of the gastric tube 14 passes

wo boveogH09t he patient's esophagus, rather than P¢BEUS2005/033286

trachea, the user views the detector elenent 24
through the transparent portion 40 for indicating the
pEesenee. afhe aaltaBndi oxy denenl foet fieddbgt @he endmefl technique

astric, tubhe 14 passes_into.the trachea, t I ce_

82" ba 5118 oo LR S e T g £ Y 17 e SHE E-port
dehpetesk bys tfhe detectoy tw©f ementsmddlasntdetine through the
colorinetric paper changes to a yellow col or, thereby
§P§haFF ng™ e User that the distal end of the gastric
tube 14 has been inproperly positioned in the

patient's respiratory syst Th astric tube.14 my.
then b BATLIGIAS SRAERGT SR R0 FEEnEF eeRt (et narile
dbstabuend afbddimegast 6f ctidibgvbhtpagasravd)bddre illustrated
trachea opening and into the patient's esqgﬁgggﬁf Such
pracemsrtlinc @ rgeesrredt A1 PR Raitat® erere
Witﬂ@u@aﬁé’%&ktﬂﬂr@(if@&naﬂhécﬁfﬂrﬂw%n@i stape enfl 0fe tih€@ention
gastric tube 14. Once the gastric tube %4 hgg beeg h
geopeltLyPp| arRRAT Shitt Aot hBOH st 164d 161 PR Pasticd chenges
thbenddi Fncd heoRatirent;i shes ophagkspandniinteaching of this
comuni cation wth the patient's stomach, the gastric
tipyentaonedgs tHense aavglﬁ%eﬂl,aﬂinfs gesrread orgtie smal |

i ntestine where the guide wire can then be renoved
whenutilized. The patient may then be fed by the

normal techni que of passing liquid food through the
first leg 52 of the Y-port connector 16 for delivery
to the small intestine through the gastric tube 14.
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I't shoul d be understood fromthe foregoing that, while
particul ar enbodi nents of the invention have been

wo kdoges40at ed and descri bed, vari ous nodi fi cat i PCIEUSZNS/033286

be made thereto wi thout departing fromthe spirit and
scope of the invention as will be apparent to those
skilled in the art. Such chargeési¥and nodifications are
within the scope and teaching of this invention as
defined in the clains appended hereto. CLAIMS 1 . A
medi calmgl iacanent ceneh i atroii i)y ¢ohpresmgisiag:

rectangul ar housin 18 i,d rect.angul S

(18) HerTamgd hateg iy the) SRtehra ARt i
ngdeémhﬁmﬁﬁkl@aéss@e@mﬂ pm;tsn(aemﬁﬁn;c&umqm with
rectanpgul ar hou3|n %18 uQ}h% |955ud|n tangul
PPRASHT et FoPPPonctdey RBr-Svi'dl Rg’ sat pzfsescaan\%a ar
tdd)ingndi & Q!&erlﬁﬁﬁrdhﬁ)é(lmiﬁ.rdﬁtae&hfans()éj'én’a)pcﬁdtllpn (40) for

di sposed within said pa geway, (44), said carbon
Jr-eXi e ﬁ%%%é@ﬁFaETV?g g?%g éﬁ%bted)to detect the

?agfegce of cagbon di oxi de, said rectangul ar housing

ein onfigured to defin | ow dead, s

Wi thi B S2RRPT CEORIER! 9P RO @7§1§5(lag§>ér% g5 vithin
QRRESHAgs{ddily and)sesand @odch @30x3dy @@mnﬂmcane) being
wi th sai d passageway (44) such that alrflom1 hrou
S8PACPASSAGKIEF T FA7 @ﬁ%%?%cet (o GGR SR A Pt @

E%E%Bn%@fir(ﬁgasf%@d (¥ t1Se DHY éﬁﬂﬂig@@QQSt@gﬁﬁﬁﬁﬁﬂd low
ort , d wherein said airflowis dire

St aﬁwaww&aa &PLEnF BEkAP B Bé’élééﬁ%v\&/s '44')he&fﬂn said

%@b@s&ﬁ t apgud afndhadsbng ﬁé-ﬁ)s betowsen aallmduz@mmfd Rgth said
first and second ports (39, 32

passageway (44) such that airflow ‘through said passageway
(44) enters through said opposing first port (30) and exits
out said opposing second port (32), and wherein said airflow
is directed substantially axial through said passageway (44)

of said rectangular housing (18) between said opposing first

and second ports (39, 32).

2. The medical placement indicator (10) according to claim
1, wherein said carbon dioxide detector (17) comprises a
detector element (24) adapted to change color in the presence

of carbon dioxide.

3. The medical placement indicator (10) according to claim
1, wherein said carbon dioxide detector (17) further
comprises an element support (26) engaged to engage the

detector element (24).

4. The medical placement indicator (10) according to claim

1, wherein said first opposing port (30) is integral to said

13



2 . The nedical placement indicator (10) according to
claim1l , wherein said carbon dioxide detector (17)

w@eowpsees a detector el ement (24) adapted to PCEHOM®05/033286
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color in the presence of carbon dioxide. 3 . The

medi cal pl acenment indicator (10) according to claiml

,r@whehghnasaﬁdhsmm@bqnsdimmdchﬁahﬂa@ctoretgagefankdgepf a Y-
ri ses nt support (2 6 ) engaged to engage

ﬁﬁé d&PBETD a%l@%@nt (24) . 4 . The nedical placenent

|nd|cator (10) according to claim1 , wherein said

first o n or.t 30 ra

§hidrge %éﬂé%fﬂﬁﬁif %E é%. adélpgda%%Pgﬁﬁf fo,claim
MegwﬁérélﬂTEHid(EEE%QCb@poéﬂﬁﬁ pork .( 3Uhelaed|baﬂbed

pl acenent indicator (10) according to claim4 ,
WISBREFROEal &t i rst opposing port (30) is a barbed
connector (34) . 6 . The nedical placenent indicator

(10) d t I d '
Soposihg Peitors B errhesiattotd an LoonReeeor 1aap olaim

adaphedet f SPRI aldtRldy opPEaDEy apdza;anszb oaeeyza@:uaet itipular
air (50) fromsaid rectangul ar housin

ASINESIECp| Adehetftantedi &t 8?6{%5"6&&8?’8%% ?om%ﬁ‘réﬁ rﬁéé

’eOME%%%hHgSQig MEANS AoQr sevactadd igrudiakr 6603 igpnprd)ses
a [lows™ . 8 . The nedi cal placenent indicator
accordlng to claim6 , wherein said neans for

evacuahbNgedi £al §0a CHIRL $88i SatSH | (NV8 ac8ordfhg to claim
gastric tube placenent device (10) conpr|3|ng
6, wherein said means for evacuating air (50) Comprises a

bellows.

8. The medical placement indicator according to claim 6,
wherein said means for evacuating air (50) comprises a

syringe.

9. A gastric tube placement device (10) comprising:
a gastric tube (14) defining a lumen in communication

with a distal opening and proximal opening, and

a carbon dioxide detector (17) disposed inside a
rectangular housing (18), said rectangular housing (18)
defining passageway (44) in communication with opposing first
and second ports (30,32) with said carbon dioxide detector
(17) disposed across said passageway (44), said carbon
dioxide detector (17) being configured to define a low dead
space within said passageway (44), one of salid opposing first
and second opposing ports (30,32) adapted for engagement with
said gastric tube (14) for establishing fluid flow
communication between said distal opening of said gastric

tube (14) and said passageway (44) of said rectangular

14
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a gastric tube (14) defining a lumen in communication
with a distal opening and proxi mal opening, and a

w@ 20060840011 oxi de detector (17) disposed inside BCT/US2005/033286

rectangul ar housing (18) , said rectangul ar housi ng
(18) defining passageway (44) in communication with
appesnag(¥e) ﬁnwh@melseaoambqnﬂnﬁ;a@30 32}aidirBaiwdis

caLeen: duoxie el octon (Ao dionesed a6 088l Gores

I"oXi e detec
UGDn52tonf|gured to define a | ow dead space mnthln
sai d passageway (44) , one of said opposing first and
second opposing ports (30,32) adapted for engagenent
\Moth $hé 0y gastird ¢ubabplédd@eﬁtﬂde@§babl1@hia¢pdﬂdﬁmg to

ni cation t wee sa di st
AQUCOTIELESL, o0 DELUCER S8 iRl shooPERLna. o seRld
eetangsb aghousiapgedl8pr &ﬁgﬁgﬂm@na SUbstmwamsﬂﬂqw axi al
alrflom1|s esta |IS ed betwge ai d gg .fir and

SREGHAC T 151 40 o tom gt & e 2pgprRP R hnd (Ble O

devhce (10) accordlng toclaim9 , mhereln another of
sai d opposin I rst and,secon 32) adapt ed
R A 1 G0 S RERHS 191 AT RPF B Sr PO 1 rom
g@mgrgggﬁ@ngular housing (18) . 11. A nethod for
etecting gastric tube_pl acenent rising . a )., .
provi 81 niEF MW YOpoPY %dﬁﬁﬁbfﬁPngi%?rdg%érnqg tning
fdirst and secand 18@s (652554) i oR@ALB:ERbM OfitM thmain

mai n port (56) ; b ) engaging a carbon dioxide
ineditc 4Pt (12) conpri sing

b) engaging a carbon dioxide indicator (12) comprising
rectangular housing (18) to one of said first and second
legs, said rectangular housing (18) defining a passageway
(44) in communication with opposing first and second opposing
ports (30, 32),/§§£g/fe tangular housing (18) further
including a transparen portion (40) for viewing said
passageway (44), and a/carbon dioxide detector (17) disposed
across said passagewa§ (44), said carbon dioxide detector
(17) being adapted to detect the presence of carbon dioxide

and configured to define a minimal dead space within said

passageway (44);
c) establishing fluid flow communication between one of
said opposing first and second ports (30,32) with one of said

first and second legs (52,54);

d) engaging a gastric tube (14) to said main port (56)

of said Y-port connector (16);

15



rectangul ar housing (18) to one of said first and

second | egs, said rectangul ar housing (18) defining a
whawsagwwny (44) in communication with opposi NnBCT/USHN5/033286

and second opposing ports (30, 32) , saio”-reetangul ar

housi ng (18) further across said passageway (44), said

car bm@ dieﬁgiaglﬁmﬁeet esiaors (bF) ebadua) iadaptied (66) det extid

t he gnce of carb@_ d|0X|de and configured to

destS ﬁFnPﬂ%ﬁlﬂ%a dpac8%i t hin sai d passageway

(44); c ) establlshlng f|UId fl ow comuni cati on

betmeen one of sa first .and seco orts
(50°59) GreriohT= ShETor Patd e Resna s Bgebehd o

5 (&Zsb4hatdshbepgagidlg @ agasalr atrflhe J(s14)11td)asad dt}msugh
port (56) of said Y-port connector (16);e ). _engaging a
s BPar g0 AR Tal § g SRTYeER05S 1D O&lflgclfiﬁa&%ﬁ?d Sbcbnd
hestsidng 30182 ; sadd ﬁha)t ewaauahiineh alifodikemdisakdtor (17) may

rectangul ar housi ng such tha sub tantlall ax
AR Te e PRPEFATSET ARG HoBar oanseady Sgad) a b,

bet ween sai d opposing first and second ports (30 32)

such that said _carbon_di oxi de_detector g ¥ ggéect h
10 the pridsereERBR anyPTHMoCdFbxiBel 1 °Zi FRPORILRY the

132te The 'I%tsggglﬁ@c@rcﬂll% @ rel ahRdvugh afridithléef of said legs

|nclud|ng the step of inserting a guide wire through

ahod i) éPISSF‘@lPe*@%tJ(@Z@&Fer?nf%ﬁqltdatglaﬁ?jrlc tube (14)

| NSES terféne%pﬁgggsg@@tar igattivhe. (14) into the esophagus
of a patient The nmet hod according to claim 12,

wherein said guide wire is operatively engaged to said
15 98slrigd Hl@%h()é“’%ccording to claim 12, wherein said guide

wire is operatively engaged to said gastric tube (14).
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