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20 Although the provision of a balloon or cuff, or some such expedient

solves the problem of gas escape, it can itself cause problems. One such
problem is caused by the high sealing efficiency that can be achieved by some
balloons and cuffs in the trachea. When the device is properly in place in a
patient, the tube extends into the trachea with the balloon or cuff forming a
25 seal around the tube, between the tracheal wall and the tube. The balloon or
cuff defines, in effect, upper and lower, or lung side and mouth side sections
of the airWay. If the balloon or cuff in the trachea is fully effective in
preventing passage of fluid, in some cases liquids such as the patient's own
secretions can accumulate and pool above, or on the mouth side of the balloon
30 or cuff. The accumulation of such secretions is a problem because it can form

a reservoir for the growth of microorganisms such as bacteria. The growth
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pass into each port, along the conduit and out of the aperture. This is a
convenient arrangement which allows the removal of fluid by suction and
furthermore guards against the possibility that removal of fluid may be
25 prevented by blockage if a single port only is provided.

The ports may be circumferentially spaced around the tube. This has
the advantége that it makes it more likely that at least one port will remain
free and open for removal of fluid, whatever the orientation of the tube within
the patient. It is envisaged that in some situations, the application of suction

30 might cause blockage of a port if that port is in close proximity to the lining of
the trachea. The ports may also be longitudinally spaced along the length of



The ports may be circunferentially spaced around the
tube. This has the advantage that it makes it nore
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the other to provide a flushing action to the area on the mouth-side of the
apparatus.
It will be appreciated that the or each conduit will, in use, come into
contact with biological material such as microorganisms. It is preferred
25 therefore that the or each conduit includes on its inner surface, a material
adapted to reduce friction, reduce adhesion of material, and reduce or inhibit
microbiological growth. Such materials can be selected from parylene and
hydrogel derived materials, antibiotics and bacterio static substances.
The apparatus may further comprise valve means disposed to limit fluid
30 flow direction in the or each conduit. Thus, for example, in apparatus

comprising a single conduit, a unidirectional valve installed in the conduit
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to a second aspect of the invention, there is provided
According to a second aspect of the invention, there is provided

20 apparatus as defined above in the form of an endotracheal tube.

According to a third aspect of the invention, there is provided apparatus
as defined above in the form of a tracheostomy tube.

According to a fourth aspect of the invention there is provide a method
of providing an artificial airway in a patient, the method comprising the step

25 of applying apparatus according to any proceeding claim to the patient.

The method may further include the step of applying suction to an
aperture of the apparatus for removal of fluid from the mouth-side of the
apparatus via the ports and conduit. In particular, where apparatus with dual
conduits is employed the method may include the step of passing a fluid into

30 the apparatus via a first aperture/conduit/port combination and removing the

fluid and entrained matter via a second aperture/conduit/port combination.



apparatus as defined above in the formof an
endot racheal tube. According to a third aspect of the
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above in the formof a tracheostomy tube. According to
a fourth aspect of the invention there is provide a
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accordi ng tdgg%%%tﬁvtfé%{rﬁ gﬁ{ i gure 5 is a magnified
view of a yEigmfeuﬁ tid armegrbﬁeﬂ Wi offa el TTuatheroembodinteat of ETT

the invention; gure 6 |sarragn|f|ed view of a yet

further entfk?&‘?rﬂﬁjrgttoéhe’éﬁné)@eor ding to the invention;
gures 7a, 7 S'ﬂp
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line 4-4 ; ofthe ETT ofFlgure 2 taken along the line 4-4 ;

Figures 8a, 8b, 8c and 8d are further magnified transverse sectional
views of the ETT of Figure 2 taken along the line 4-4 showing further
embodiments;

20 Figure 9 is a magnified transverse sectional view showing a region of
reduced diameter in an ETT constructed according to the invention;
Figure 10 shows a transverse sectional view of one embodiment of an
ETT constructed according to the invention, the view being taken in
the general direction of line 4-4 as shown in Figure 2.

25 Figure 11 shows a transverse sectional view of a tube of elastic
material used to form a cuff for the tube shown in Figure 7, the elastic
material being circumferentially stretched while forming the cuff, and
Figure 12 shows an alternative embodiment of ETT constructed
according to the invention having an eccentric airway lumen.

30 Referring to the drawings, Figure 1A shows a prior art endotracheal

tube (ETT)1. Figure 1B shows a magnified sectional view of ETT 1 taken



Fi gures 8a, 8b, 8c and 8d are further magnified
transverse sectional views of the ETT of Figure 2
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showi ng a region of reduced dianmeter in an ETT
constructed according to the inwention; Figure 10
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20 into the patient. After distal end 6 has been positioned within the trachea,
balloon 2 is inflated (e. g. by syringe 16) until the outer wall of balloon 2
forms a seal with the ihner mucosal lining of the trachea. Once such a éeal has
been established, a ventilator coupled to the proximal end 4 of ETT 1 may be
used to apply intermittent positive-pressure ventilation (IPPV) to the patient.

25 During IPPV, medical gases supplied to the proximal end 4 of ETT 1 by the
ventilator effectively forces the gases through airway lumen Ib and into the
patient's lungs. However, if a seal is not established between balloon 2 and the
interior lining of the trachea, gas forced out of distal end 6 simply escapes
through the space between balloon 2 and the interior lining of the trachea, and

30 out of the patient's mouth, instead of being forced into the patient's lungs.

Referring now to Figures 2 to 12 of the drawings there is illustrated
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Use of a silicone cuff 20 is advantageous because, silicone does not

have the allergic effects associated with latex, and silicone has a longer shelf
life than latex. Use of a silicone tube 19a facilitates attachment of cuff 20 to
25 the tube 19a since methods of adhering silicone to silicone are well known in
the art. Also, dimensions of the tube 19a and the cuff 20 are adjusted so as to
advantageously provide an adequate air supply to the patient's lungs during
IPPV via a main lumen 40 and so as to insure that the cuff 20 reaches its
pressure plateau before making circumferential contact with the inner lining
30 of the trachea. Accordingly, as described in detail in GB 2324735 and WO
03/061747, ETT 19 facilitates measurement of the mucosal pressure and



I B, the apparatus 19 according to the invention
further conprises neans 19e to facilitate renoval of

wo baosd1g0som at or adj acent the sai d nout h- Si deP@EDEP10051005754

19d of the apparatus 19. In Figure-2, the artificial
ai rway device or apparatus 19 takes the formof an
endot racheal tube (ETT). The ETT819 includes a tube,
or tubul ar menber 19a, and a cuff, or balloon, 20

nmount LSt 4 9 n
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does no ve the allergic eff s associated with .
ot ox oL DL FERGHA. H1ACPT b e GRF: FELE hfter portions of
| at ex.qyyblseo0f a silicone tube 19a facilitates

attachment of cuff 20 to the tube 19a since nethods of
adhering siRéfeming patisilpily daeFignwss welahd lhoitveanrbet lseen that the

. A di i f . d th f
e adphgeuf CLAELARS nded 1M Lo BRuge R0 67 £ on the mourt
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via a main lumen 40 and so as to _insure that the cuff
20 r exdligical pperpres formedpinatheawalhedfothe tbkil9g, and are regularly

circu L.al:.co | ' . |ini £ e

£ r achoRiet A TRl hichn e pTIES i hlF il ach port
2324733 epths \&?&ﬁ/&ﬁdﬁﬂBOi Hhé cbadiiac 80 ija?@tf@xﬁned integrally in the
measur enent of the_ nucosal pressure_andfurther

faci | imaieal ohihsi walhd .y teshaiouies well kewean therast pd extend from

so, h ! hGQN f i i ..

£40, pqe 2R HEANGE 04Tkl B 0 52 SIPIH i in
m cr olapedhsre 34 SOeguae @Y whiidhhisiloedtabtol oe cutfifls of Ithe HaEEnf Shen the

the cuff 20.i s unted to tupe 193 in reqion,. qr

vone. e G i SLBBGY 10 aarerh e g e the aperture 81
i N reghQl t12forh b 1RUERh HdITBIRLinRhctdhBbe 82 Wisich extends away
reduced as conpared with the outer dianeter at other

port i drosn tife twhdd94 ahits distal end. The end of drain/suction tube 82 may be

20 suitably modified to enable attachment of a suction device (not shown). In this
embodiment, conduits 80 are coated on their inner surfaces with parylene.
Parylene is a known substance with anti-friction properties.

Referring in particular to Figure 4, there is illustrated an alternative
embodiment of apparatus 19 according to the invention, which has further

25 ports 52 spaced longitudinally as well as circumferentially on the tube 19a.

Referring in particular to Figure 5, there is illustrated a further
embodiment of apparatus 19 according to the invention. In this embodiment
the ports 52 are provided with protuberances 83 in the form here of upstands,
or cowls which extend away from the tube 19a wall. The precise form of the

30 protuberances is not particularly important as long as they extend roughly

perpendicularly to the major axis of the tube 19a, thereby acting as spacers



Referring particularly to Figures 3 and 4, it can be
seen that the apparatus 19 includes neans 19e to
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19d of the apparatus 19 in the formof ports 52. Ports
52 are elliptical apertures fornmed in the wall of the
tube 19a, and are regularly spaced around its
circunference in three places in this enbodi nent. Each
port [ ] . | t 0 are
For mea P gt 198 f B efon B el SABRML o 215,
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of a suction device (not shown). In this enbodi nment,
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paryl ene. Fégr.yll ene.i s a known substance with
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enbodi ment of apparatus 19 according to the invention, :
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f ur t heTheaddbctvnhl dihmarp ala3tals vdy alog@ii leggth@f tiietube 19a in
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part i cAdditidnally nihe ritgard skasvsl thatgha svallhthigkmest ey aleubdvyriable at

perpendjcularly to th jor axis of, the tube 19a,
t her eS§HEFER GyglEder Bté?iépng swise pReitippgdongthe bF-t he
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shapes including circular, ovular, oviform, rectangular, elliptical, curved, and
triangular. In a particularly advantageous embodiment, the profile may be
shaped to mirror or correspond to that of the lumen 40 as shown in Figure 8d.
The precise shape can be chosen to maximise or optimise flow and reduce the

25 chance of blockage whilst minimising the cross sectional thickness of tube
19a. The cross section of the conduits 80, 80a may also vary along the length
of the tube in order that the profile at a particular position would further
maximise or optimise flow and reduce the chance of blockage

Figure 9 shows a magnified view of the region 32 of reduced diameter.
30 As shown, the outer diameter of region 32, ODI1, is reduced from the outer

diameter of the rest of tube 19a, OD2. As a result of the differing outer



52a open into second conduit 80a. Conduit 80

termnates at the distal end of tube 19a in first
w@p@stigoa 81, and conduit 80a term nates in SeRPCHEP2005/005754

aperture 8la. There is no interconnection between the

first and second sets of ports and conduits, enabling

a cleaning or flushing fluid tojlge inserted via one

set, and renoved via the other. Figures 7a to 7d

illustrate a series of -gptdpnal. c s-sectional,- .
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IS | e§pd {@inkREses the difficulty of insuring that a cuff attached to tube 19a
will reach its pressure plateau prior to making circumferential contact with the
inner lining of the trachea. However, to compensate for the increased tube
outer diameter, which is a consequence of using silicone to fabricate tube 19a,

25 the tube 19a is provided with region 32 of reduced diameter. Attaching cuff
20 to the region 32 of reduced diameter increases the amount by which the
cuff expands before it makes circumferential contact with the inner lining of
the trachea and thereby facilitates insuring that cuff 20 reaches its pressure
plateau prior to making such circumferential contact.

30 In one example embodiment of an adult size ETT, the inner diameter

ID of tube 19a is about seven millimetres, the wal] thickness T2 is about



t hi ckness T2 of the wall of the remainder of tube 19a.
Inflation lumen 30 is defined in the wall of holl ow

w0 ine/11839 i n t he regi ons where the wall thi cknBGFEPROT®S5754
(i. e., in regions outside the zone 32 of reduced
di ameter). As shown, cuff 20 can be nmounted to tube
19a at extrene ends of region 33 at |ocations 24 and
26 (i. e. , locations 24 and 26 are adjacent to the
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provi deslcomtitdetiesgi on 32 of reduced dianeter. Attaching
cuff 20 to the region 32_of reduced dianeter increases
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r eacheke tegonB2estedaced diameter). The presence of inflation lumen 30 in the

20 wall of hollow tube 19a is one aspect of the ETT 19 that limits the tube's

minimum wall thickness. Advantageously, the lumen 30 does not extend

beyond the region 32 of reduced diameter, e.g. the lumen extends from near

the proximal end of the tube 19a to the reduced diameter portion 32. A

relatively short rigid hollow tube 36 is inserted within the lumen 30 and

25 extends through the balloon mounting location 24 to provide fluid
communication between lumen 30 and the interior of cuff 20.

~If the wall thickness Tl of the region 32 of reduced diameter is too

thin, the intra~-cuff pressure of cuff 20 (which is circumferentially applied to

the outer wall of region 32, and in effect squeezes region 32 inwards), may be

30 sufficient to cause the region 32 of reduced diameter to collapse. Such

collapse of any portion of hollow tube 19a is of course not desired since it



pl ateau prior to making such circunferential contact.
I n one exanpl e enbodi nent of an adult size ETT, the

wo pvenisssanet er | D of tube 19a is about seven PCT/EP2005/005754
mllimetres, the wall thickness T2 is about1. 625
millinmetres, the wall thickness Tl in region 32 is
about 1.0 mllinmetres, the outerjgiameter OD of the
t ube 19ainregion 32 is between 1 and 20 m | limetres,
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t | k
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t he ragscm@sea&bofrereduced d| aneter, e.g. the lunen
extends from near_ the proximal end of the tube 19a t
the reduced @Wantd grovpos tagsvess, seational aiew of Julehb?a of an ETT

1 LRy 3 A 400 L e o
t o pr aliredton biliick 4 4 as shown in Figure 2. In F1gure 10, the circle labelled 19a
20 represents the outer periphery of the majority of tube 19a (the outer diameter
of which is OD2); the dashed circle labeiled 32 represents the outer periphery
of the region 32 of reduced diameter of tube 19a (the outer diameter of which
is OD1); and the circle interior to 32, the diameter of which is labelled,
represents the interior lumen 40, or airway passage, which extends from the
25 proximal end to the distal end of tube 19a. In Figure 11, the circle labelled 20
represents a tube of elastic material, seen in a cross section taken in the same
general direction as the cross section of Figure 10, that will be used to form
cuff 20. For convenience of illustrétion, the inflation lumen 30 is not shown in
Figure 11. As shown, when the cuff material is in its natural resting
30 (unstretched) state, its diameter is less than that of region 32.

So, placing the cuff material over tube 19a and locating it in region 32



conmuni cati on between |unmen 30 and the interior of
cuff 20. If the wall thickness Tl of the region 32 of

w0 esaesi3di aneter is too thin, the intra-cuff PCEEBMN&005754
of cuff 20 (which is circunferentially applied to the
outer wall of region 32, and in effect squeezes region
32 inwards), may be sufficient tg3cause the region 32
of reduced di aneter to collapse. Such coll apse of any
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al | ow PREHAEERUS 1 151 BF B AYORASS3RGT $hhfhad pletsagqcaggrically located
condi t ixyomf tubefiesri ng again to Figure 9 it can be seen

that tube 19a nay be fabricated such that inflation
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tube 19a to tion.30d near the distal end of tub
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et er i pdrtioM@yf the aMeawRRIthé @fcr@dsed YRRIIA $Re @8cehRidi9" &n help
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may beshosmadn Fh@redfter to couple inflation lumen 30 to

the interior volume of cuff 20 as di scussed above. .
Figure 10 shddscussed shavreitdke {15 prsfarakly dabrigatad fiem silicone.
i19a of T a r.gli t he i |.on,
R et e L L A
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| abel | ed 19a represents the outer periphery of _the .
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outer periphery of the rlegi on e%%nof roedugéﬁe“%f%%g%?ared with

of tubikatpda silidese dibeeln aticcamghoglimerit, anegitm 32 of reduced diameter is

20 formed in a PVC tube 19a by reducing the external diameter by 10% over the
length of the tube onto which the cuff is mounted.

As discussed above, adhering a silicone cuff 20 to a PVC tube 1 9a is

more difficult than adhering a silicone cuff to a silicone tube. However, shrink
wrap material may be used to attach a silicone cuff 20 to a PVC tube 19a. The
25 shrink wrap material may be configured for example as a tube or annular ring,
which is shrunk over the two materials so as to hold the cuff 20 to the tube
19a. When shrink wrap material is used to hold cuff 20 to tube 19a, the cuff
20 may tend to roll or slide in a longitudinal direction when the cuff is
inflated. For example, referring to Figure 6, at location 24 the cuff 20 may
30 tend to roll or slide to the left (towards the proximal end of the ETT 19) upon
inflation. One advantage of placing locations 24, 26 within the region 32 of



is ODl); and the circle interior to 32, the dianeter
of which is |abelled, represents the interior |unen
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end to the distal end of tube 19a. In Figure 11, the
circle | abelled 20 represents a tube of elastic
material, seen in a cross sectiofytaken in the sanme
general direction as the cross section of Figure 10,

that wi t rmcuff 20. For..convenience of .
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the increasgd thickness. T eccentricity ¢ hel )
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of illustration, the inflation |umen 30 1s not shown

i n Fi oradbesivesngnay e psepleyedhtor eattaching cidf20 go hollow tube 19a.

ef er ri 8[1? L However.. ot her.,.
?ngat er i%%gvrf%@ggéﬁgseg g\é Weﬁehaf%%g%fﬁr P& e adhering g gilicone cuff
be adviand PHO wisbel ovliepsan dthitremethads rsach as edlehadre gﬂéferred for
is harder .than_silicone such as PVC. Use of a harder

mat er i e%%wé}gowgﬁqmcqnﬁéu%t er dianeter OD of
the tube 193 qut ﬁfgﬁag?tEQQ% GO 37 d%tg g?ﬁﬁ%ﬁ?ﬁ%@(a&fy the same

conpared with tha a sitliconet
enbodimamnker aspriegirbdevd@&soThe aphacas Masiswiperatddsin a similar way to

20 provide an artificial airway in a patient, with the cuff 20 providing a seal

between the tracheal wall of the patient and the apparatus 19 to prevent escape
of gases which should be passing to the patient’s lungs. Over time, liquids,
such as the patient’s own secretions gather and pool on the mouth side portion
194 of the apparatus 19. These liquids are removed by applying suction to an
25 aperture 81, the liquids being drawn into the | ports 52, passing down the
conduit 80 and out of the aperture 81 itself. Where it is known in advance that
apparatus 19 will need to be inplace in a patient for a particularly extended
period, apparatus 19 including two sets of port/conduit/aperture combinations
can be installed (Figure 6) thus enabling a flushing liquid, such as saline with
30 an antibiotic, to be passed into the trachea to break up more viscous

accumulations, inhibit bacterial growth, and entrain any such material for



formed .in a PVC tube 19a by reducing the externa
di anmeter by 10% over the |ength of the tube onto which
wo b@sadoB9 i s mount ed. As di scussed above, adhePCTEPA05/005754
silicone cuff 20 to a PVC tube 19a is nore difficult
than adhering a silicone cuff to a silicone tube.
However, shrink wap material may be used to attach a
silicone cuff 20 to a PVC tube 19a. The shrink wap
materi al _may, b nfigured for exanple as a tube or
annul af*F9's Py%ﬁﬁgﬁ'is shrunk over the two materials
so as to hold the cuff 20 to the tube 19a. \Wen shrink
wap material is used to hold cuff 20 to tube 19a, the
cuff 20 may tend to roll or slide hi a |ongitudina
direction when the cuff is inflated. For exanple,
referring to Figure 6, at location 24 the cuff 20 may
tend to roll or slide to the left (towards the
proxi mal end of the ETT 19) upon inflation. One
advant age of placing locations 24, 26 within the
regi on 32 ofreduced dianeter, is that any such rolling
or sliding will cause the shrink wap naterial to abut
into the thicker part of the tube 19a (i. e., where
the wall thickness is T2) and this abutnent tends to
hold the shrink wap material in place. Additionally,
since shrink wap material adds thickness, it can be
used to mnimze or elimnate a "step"” or rough spot,
at the junction of region 32 with the rest of tube
19a. Accordingly, it can be advantageous for |ocations
24, 26 to be at the extrene ends of region 32 so that
the locations 24, 26 abut the thicker part of the tube
19a. However, as shown in Figure 9 it can al so be
advant ageous for locations 24, 26 to be outside of
region 32. Alternatively, it is also possible to have
one of locations 24, 26 be within region 32 and have
the other one be outside of region 32. In addition, or
as an alternative, to the use of shrink wap materi al,
ot her methods, such as | aser wel di ng, heat wel ding,
ultrasoni ¢ wel ding, or use of adhesives, may be
enpl oyed for attaching cuff 20 to holl ow tube 19a.
However, use of shrink wap material is preferred for
adhering a silicone cuff to a PVC tube, whereas ot her
met hods such as welding are preferred for



adhering a silicone cuff to a silicone tube. In use,
apparatus 19a is inserted into a patient in exactly

W0 @588 manner as prior art devices. The appeCHEPE05/005754
19a is operated in a simlar way to provide an
artificial airway in a patient, with the cuff 20
providing a seal between the tragheal wall of the
patient and the apparatus 19 to prevent escape of
gases ﬁ@%ﬁﬂﬁthU|d be passing to the patient's |ungs.
Over t —+1 qui ds, such as the patient's own
secretions gather and pool on the nouth side portion
19d of the apparatus 19. These IL%%Lds are renoved by
appl yi ng siict i dyopemiusionpes mastabfishing e artifigidlddrvnyi ing patient,

drawn j,nto_th S. , L . the conduj.t .8
and out"“§¥P ?Iﬁgls zg: ?)’ ert ur é 38@3?% ? (lérelgF.gg\lfmﬁlgbégﬁot i g) %ﬁ%\ﬁ% achea for
i B advgdigset dfahseanp ahdirom the pwliddt's heRe, drinBetablRiealCdisposed on

in a patient for a particularly extended period,
appar athgdubegoipieyides agnilgiingsscal between the tube and the trachea of the

port/c ] rt aqel j ' d.: .
(Fi gur gl phaEe ddie FORUSpaht 08 Bl et £ldSice portion
sal i neofiMtichapparasuy bid at nouthtsidd oprmsel! tHenhspakdies the apparatus
trachea to break up nore vjscous accunul ations, )
i nhi bi FrtBeCEBRPIANING PSR L0 faﬂ@taé% remevel g El%ﬁrﬂm the said mouth-
?@t eriahe cﬁ{ifﬁﬁg?ﬁ%l Péfat%g.c“ on. CLAI Ms: 1. Apparatus

or use In establishing an artificial airway in a
patient, the apparatus conprising a tube for

introduction into the patient's trachea for sage Qqf
gases to a?rd f PERTENE Eca"tol’“gﬂg@ Ic_iﬁ‘@s,%’ t|f]?_ei ﬂgl%;trﬁ‘g‘f"éﬁ means
seal QiRAREE LPuldigy bRBtstif aRiAVSTBe iR dnthé #duftdsiBe portion,

seal between fﬁg tube and the trachea of the patient

when tdaeh ghexti apening inte ¥ senduitdhes eenduithkeiahin duid edmmpuaication
ng-side portion,of the.apparatus.and,.a t h-si de ..

or e ot ef Bheshith Sk g HRRBREEE P o HoriPh Pl 8 aPBratus is in

conpr ik Nhe BRNASerhént Rehd bicht @at rbvalapplied to/ié dgedtite causes

the sai d nouthside portion of the apparatus. 2.

Appar dluid tapass iHp sech ReTe plongithe canduit pd put ofdhegpgrture.

means conprising a plurality of ports in a wall of the

tube on the nouth-side portion, each port opening into

a condui t, 3.t heAppardiukt abirdiggi o f blalrd Qpnmivhiedetrat then ports  are

with an aperture |ocated tq be outside of the patient

hen toreumiRsentplly sprcediappund the tube.

ot

4. Apparatus according to claim 3, wherein the ports are

longitudinally spaced on the tube.

25 5. Apparatus according to any of claims 2 to 4, wherein the or each
conduit is formed integrally in the wall of the tube.

6.  Apparatus according to claim 3 or claim 4, there being a single
aperture in fluid communication with every port via a single conduit.

30 . .
7.  Apparatus according to claim 3 or claim 4, there being two



use, the arrangenent being such that suction applied

to the aperture causes fluid to pass into each port,
w@b@sgigobe conduit and out of the aperture. 3.PCI/EP2005/005754

Appar atus according to claim2, wherein the ports are

circurnferentially spaced around the tube. 4.

Apparatus according to claim3, gherein the ports are

| ongi tudi nally spaced on the tube. 5. Apparatus

according to any of clains 2 to 4 erein the or each
condui ?pfgg'm?so?%%ﬁ aipﬁ’%ér © ]%u'ﬁl??t’f‘gé%? Fe‘_f%fgwe"ﬂrt%@.m a first
6.  AppagifuitS aRf & QE&IndthpbRufe @nithSniOktirg ¢ tmaflsec&ﬁaegl%up of ports
being a single aperture in fluid conmunication wth

every piéraseqond e@ndyitgl e conduit. 7. Apparatus

according to claim3 or claim4, there being

twoapertures, a first aperture comunicating with a

fisrst group. of Aypaiasusvicaomidg fosdnyCsirilivs,2 RN the 8£6MMtonduit
aperture conmunicating with a second group of ports

via a webiding ewifgunner wriapy ganaterial adeptaddiontpdues Higiionf reduce
Cner adhetid 8F ghltiablang Rithag BPENIeS: OBl BEa BT

reduce adhesion of material, and reduce or inhibit
m cr obi ol ogi cal, grow h. 9. parat us according to

9. .
claim 8, er eP WP ?ﬁ‘?@é‘#gl@ gan o8| whewin fspighymaterials are
ryl ek [ ' . 10. Appar at us
A G R A s

val ve neans disposed to limt fluid flow direction in

the or each, conduit, 11. par at us .accordj ng_t ny of .
cl'ai me 5t - 0APBats 35rar AP Y s 100, e comprising
subst aptyeahtans RIPY S to HAERBRGIRY dirEGHoR SR Y orleh S BShduit.

12. Apparatus according to claim 11, the bl ockage
prevention nmeans conprising one or nore protrusion

om sai d fube,wal |, adjacent each rt.. par at us .
L%cor di ng o aﬁl}%?%‘éé%‘f‘ﬁ g, 33y Fdimgizoto; ’i%CﬁQ’OEt having
first Hame iRabsRnsgBOReveR BRckade Bﬁﬁgfesgop@gshb.on of
the first zone having a first outer dianeter, the
second zone having a second outer dianmeter, the first
out er 12.

Apparatus according to claim 11, the blockage prevention means
comprising one or more protrusion from said tube wall adjacent each port.
20
13.  Apparatus according to any preceding claim, the tube deﬁﬁing a
first zone and a second zone, at least a portion of the first zone having a first
outer diameter, the second zone having a second outer diameter, the first outer
diameter being smaller than the second outer diameter, the first zone being
25 - adjacent to the second zone and the first and second zones being configured
for insertion into the patient's trachea, the inflatable seal comprising a cuff

attached to the tube such as to extend over at least a portion of the first zone.

14. Apparatus according to claim 13, wherein the cuff is
30 characterised by an unstretched diameter smaller than the said first outer

diameter.



di aneter being smaller than the second outer dianeter,
the first zone being adjacent to the second zone and

wao b@sfi1803¢ and second zones bei ng configured fBCT/EP2005/005754

insertion into the patient's trachea, the inflatable

seal conmprising a cuff attached to the tube such as to
extend over at |least a portion ofgthe first zone. 14.
Appar atus according to claim 13, wherein the cuff is
characterised by an unstretched dianeter smaller than

the said first outer dianeter.15. Apparatus according

to claim1350r Apmirgtud dceokdiftg ¢uthinand/o@rcldilmel 4, ube cuff and/or the
conprising siljcone, 16. Apparatus according to any

pr ecedf¥s COMRIHNSSHIR® f orm of an endotracheal tube.

17. Apparatus according to any of claiml to 15, in

the formof a tracheostony tube. 18. A nethod of

pﬁo\éi gi ng 4an. ampp‘a'raﬁilsahcc@irdim%yo ian?f Pprqratlingndlaint, e the form of an
met hod c rising the step of applying apparatus

accor dPIi‘fg’rtT'}lgﬁheéLEJ"%ﬁr eceding claimto the patient. 19. A

nmet hod according to claim 18, further including the

step of applying such to an aperture of the apparatus

for renoval7of Appaiatusf aavordine toreny lof slam bfto tiise in the form of a
appara&u Vi a thel?ﬁports and conduit. 20. A nethod

accor drHGePHOPY §9% 19, when performed with the

gpparatus of claim 7, further including the step of

passing a fluid into the apparatus via an _
apert ur e/ cb®hduik mrshed sficproeding ag arfilicifll eirdaginié a patient, the

entrai Irﬁg@log%aﬁl;e)fisi\ﬁlg %het sﬂgp 8% erl]pelnriying apparatus according to any preceding

claim to the patient.

15 19. A method according to claim 18, further including the step of
applying such to an aperture of the apparatus for removal of fluid from the

mouth-side of the apparatus via the ports and conduit.

20. A method according to claim 19, when performed with the
20 apparatus of claim 7, further including the step of passing a fluid into the
apparatus via an aperture/conduit/port and removing the fluid and entrained

matter via the other.



