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DEVICES AND METHODS FOR AIRWAY 
SUCTIONING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Application No. 61/905,065 filed on Nov. 15, 2013 and U.S. 
Provisional Application No. 62/061,096 filed on Oct. 7, 2014, 
both of which are hereby incorporated by reference in their 
entirety. 

FIELD 

0002 The present invention relates to systems, devices, 
and methods for introducing Suction catheters into the air 
ways of patients who are intubated. 

BACKGROUND 

0003 Patients who are intubated with an endotracheal 
(ET) tube are typically intubated to provide acute or chronic 
treatment with mechanical ventilation, but intubation is also 
associated with an increase in morbidity. Because ET tubes 
generally utilize an inflatable balloon or seal between the tube 
and the walls of the trachea to prevent aspiration or passage of 
fluids and debris into the trachea, Small pools of pathogen 
containing secretions may pool in the region above the inflat 
able balloon, which is typically the subglottic space. If the 
balloon forms an incomplete seal, Small channels may 
develop between the balloon walls and the walls of the trachea 
through which debris and Subglottic secretions pass into the 
lower respiratory tract. 
0004. In some instances, a suction catheter may be posi 
tioned to clear this debris or secretions via suction. Due to 
limited space in the airway of an intubated patient, these 
Suction catheters tend to be small in diameter and as a result, 
very flexible. This flexibility may make the suction catheter 
difficult to manipulate, which may limit the ability of a prac 
titioner to be able to position the suction catheter at a desired 
location within the airway. 

BRIEF SUMMARY 

0005 Accordingly, there exists a need for devices and 
methods which allow for rapid deployment of a suction cath 
eter in a patient and which may also be used in conjunction 
with conventional ET tubes which are already in wide use. 
Described here are devices, systems, and methods for provid 
ing Suction to an airway of a patient. In some variations, the 
system may comprise a Suction catheteranda delivery device. 
In some variations, the delivery device may comprise an 
elongate shaft comprising a central shaft region and anatrau 
matic distal end, an elongate passageway or lumen configured 
to receive a Suction catheter, and a retention element config 
ured to releasably couple to an endotracheal tube. In some 
variations, the elongate shaft further comprises a grooved 
piece and a lid piece that are releasably connected to define 
the elongate passageway. The Suction catheter may be at least 
partially positioned in the elongate passageway and discon 
nection of the lid piece from the groove piece may release the 
Suction catheter from the elongate passageway. In some varia 
tions, the lid piece may be slidably attached to the grooved 
piece. In some variations, the system may further comprise a 
stylet positioned in a lumen of the Suction catheter. In some 
variations, the delivery device may further comprise more 
than one retention element configured to releasably connect 
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the delivery device to an endotracheal tube. Additionally or 
alternatively, the delivery device may comprise a pair of 
wings configured to engage an endotracheal tube. In some 
variations, the delivery device may be curved. In some of 
these variations, the delivery device may further comprise at 
least one retention element that may extend away from a 
center of curvature of the delivery device. In some variations, 
the delivery device may comprise a skirt member or bulbous 
structure at an atraumatic distal end of the delivery device. 
0006. Also described here are methods of positioning a 
Suction catheter in an airway of a patient intubated with an 
endotracheal tube. In some variations, the method may com 
prise advancing a delivery device into the airway, where the 
delivery device may comprise an elongate shaft, an elongate 
passageway, and a retention element. The distal outlet of the 
elongate passageway of the delivery device may be posi 
tioned at or near the Vocal cords, and a distal portion of the 
suction catheter may be advanced out of the distal outlet to 
advance the distal portion of the Suction catheter into a tra 
chea. In variations of the method where the elongate shaft 
comprises a releasably attached grooved piece and lid piece, 
the lid piece may be disconnected from the grooved piece to 
release the Suction catheter from the elongate passageway. 
The Suction catheter may be used to apply suction to the 
trachea. In some variations, advancing a distal portion of the 
Suction catheter may comprise advancing the Suction catheter 
with a stylet positioned in the Suction catheter. 
0007. In some variations, positioning the distal outlet of 
the elongate passageway of the delivery device at or near the 
Vocal cords may comprise positioning the distal outlet within 
2 cm of the Vocal cords. In some of these variations, position 
ing the distal outlet of the elongate passageway of the delivery 
device at or near the Vocal cords may comprise positioning the 
distal outlet within 1 cm of the vocal cords. Additionally or 
alternatively, positioning the distal outlet of the elongate pas 
sageway of the delivery device at or near the Vocal cords may 
comprise positioning the distal outlet in the trachea distal to 
the Vocal cords. In some variations, the delivery device may 
comprise a skirt member, and positioning the distal outlet of 
the elongate passageway of the delivery device at or near the 
Vocal cords may comprise positioning at least a portion of the 
skirt member in the trachea distal to the vocal cords. In some 
variations, the lid piece may be slidably connected to the 
grooved piece, and disconnecting the lid piece from the 
grooved piece may comprise proximally sliding the lid piece 
relative to the grooved piece. Additionally or alternatively, the 
delivery device may comprise a retention element, and the 
method may further comprise slidably connecting the deliv 
ery device to the endotracheal tube with the retention ele 
ment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 depicts the anatomy of the upper airway of a 
patient. 

0009 FIGS. 2A and 2B depict perspective views of a 
variation of a delivery device described here. 
(0010 FIGS. 3A and 3B depict perspective views of a 
variation of a delivery device described here. FIGS. 3C and 
3D depict cross-sectional front views of the delivery device of 
FIGS. 3A and 3B. FIG. 3E shows a perspective view of the 
delivery device of FIGS. 3A and 3B. 
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0011 FIGS. 4A, 4B, 4C, and 4D-FIGS. 17A, 17B. 17C, 
and 17D depict top, side, front, and perspective views, respec 
tively, of variations of distal portions of the delivery devices 
described here. 
0012 FIGS. 18A, 18B, 18C, and 18D-FIGS. 24A, 24B, 
24C, and 24D depict top, side, front, and perspective views, 
respectively, of variations of distal portions of the delivery 
devices described here that comprise more than one material. 
0013 FIGS. 25A and 25B depict perspective views of 
variations of distal portions of the delivery devices as 
described here. 
0014 FIG.26A depicts a perspective view of the proximal 
portion of the delivery device of FIGS. 2A and 2B. FIG. 26B 
depicts a front view of the proximal portion of the delivery 
device of FIGS 2A and 2B. 
0015 FIGS. 27A and 27B depict perspective views of a 
variation of a delivery device described here. 

DETAILED DESCRIPTION 

Device Overview 

0016 Described here are delivery devices, systems, and 
methods for positioning a Suction catheter in a patient’s air 
way. Specifically, a distal end of the suction catheter may be 
positioned in the Subglottic space of a patient, such that the 
Suction catheter may be used to remove debris or secretions 
from the trachea. For example, a patient may be intubated 
with an endotracheal (“ET) tube, and the devices described 
here may advance a suction catheter along the ET tube to 
position the Suction catheter in the patient’s airway proximal 
to a balloon of the ET tube. Continuous or intermittent suc 
tioning with the Suction catheter may help prevent microaspi 
ration or aspiration of material and/or bacteria past the bal 
loon of the ET tube and into the patient’s lungs. 
0017. The systems described here generally comprise a 
suction catheter and a delivery device. The delivery device 
may be configured to engage the Suction catheter Such that 
advancement of the delivery device into the airway of a 
patient also advances the suction catheter. The delivery device 
may facilitate placement of a distal end of the Suction catheter 
in the space between the ET balloon and the vocal cords of the 
patient. Once the Suction catheter is so positioned, some 
variations of the delivery device may be configured to disen 
gage the suction catheter to allow for removal of the delivery 
device while leaving the suction catheter in the airway. Alter 
natively, the delivery device may be configured such that 
removal of the delivery device also removes the suction cath 
eter, and the delivery device may remain in place while Suc 
tioning occurs. 
0018 For the purposes of illustration, FIG. 1 schemati 
cally depicts the anatomy of the upper airway of a patient 
intubated with an ET tube (100). To position the ET tube 
(100), the ET tube (100) may be inserted through the mouth 
(M) of a patient, and may be advanced past the epiglottis (EP) 
into the trachea (TR), passing through the Subglottic space 
(SG). The ET tube (100) may comprise an ET balloon (102). 
Generally, the ET balloon (102) may be positioned in the 
trachea (TR) distal to the vocal cords (VC) in the subglottic 
space (SG). The ET tube (100) may further comprise an ET 
inflation tube (104) coupled to the ET balloon (102) and 
fluidly coupling the ET balloon (102) to an ET inflation port 
(106). Gas or fluid may be inserted into the ET balloon (102) 
through the ET inflation tube (104) and the ET inflation port 
(106) to inflate the ET balloon (102) in the trachea (TR), and 
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gas or fluid may be withdrawn from the ET balloon (102) 
through the ET inflation tube (104) and the ET inflation port 
(106) to deflate the ET balloon (102). For example, a syringe 
or other fluid reservoir (not shown) may be connected to the 
ET inflation port (106) to inflate or deflate the ET balloon 
(102). 
(0019 FIGS. 2A and 2B are perspective views of a varia 
tion of a delivery device (200) described here. The delivery 
device may comprise an elongate shaft (202), one or more 
handles (204), anatraumatic distal end (206), and one or more 
retention elements (208, 209) or clamps. The elongate shaft 
may comprise an elongate passageway or lumen extending 
between a proximal insertion inlet (210) and a distal outlet 
(212). The elongate passageway or lumen may be integrally 
formed with the elongate shaft (202), or may be attached in 
Some manner. A Suction catheter (not pictured) may be 
inserted into the proximal insertion inlet (210) and advanced 
to extend distal to the distal outlet (212), which may allow 
Suctioning of a desired location in an airway (e.g., the Sub 
glottic space (SG)) when the delivery device is inserted into 
an airway. The delivery device may also have one or more 
handles. In some examples, one or more handles may facili 
tate manipulation and control of the delivery device by a user. 
The delivery device in FIGS. 2A and 2B comprises one 
handle (204), which comprises a lock (214) to releasably 
secure a Suction catheter to the elongate shaft lumen. The 
handle may engage or contact a portion of a patient (e.g., a 
patient’s teeth) when the delivery device is advanced and the 
handle may be shaped or constructed from a material or 
materials that decrease the risk of trauma to that portion of a 
patient. For example, the handle may comprise one or more 
rounded or bulbous structures and/or may comprise one or 
more compliant materials (e.g., rubber, soft silicon). The 
delivery device may comprise an atraumatic distal end or 
distal tip (206) that may be the portion of the delivery device 
advanced most distally into an airway. The atraumatic distal 
end may be shaped (e.g. comprise rounded or bulbous struc 
tures) or constructed from a material (e.g., Soft silicone, San 
toprene or polyurethane) or materials that reduce the risk of 
trauma to a patient's tissue (e.g., vocal cords). The delivery 
device in FIGS. 2A-2B comprises retention elements (208, 
209) which may be used for connecting or aligning the deliv 
ery device to an ET tube. An elongate shaft, one or more 
handles, an atraumatic distal end, and/or one or more reten 
tion elements may be configured to indicate proper placement 
of a delivery device on an ET tube and/or a desired distance of 
advancement into an airway, as will be discussed in more 
detail herein. 

(0020 FIGS. 3A-3E show a variation of a delivery device 
(300) that may disengage from a suction catheter after the 
delivery device and the suction catheter have been inserted 
into an airway. In this case, an elongate shaft may comprise a 
grooved piece and lid piece that are releasably attached. This 
may allow the delivery device to be removed from the airway 
while the suction catheter remains in a desired location where 
it was delivered (e.g., the subglottic space). As shown in FIG. 
3A-3E, the delivery device (300) may comprise a grooved 
piece (302), a lid piece (304), and one or more retention 
elements (306) for connecting or aligning the delivery device 
to an ET tube. The lid piece (304) and grooved piece (302) 
may be releasably connected to define an elongate passage 
way or lumen (308) having a proximal insertion inlet (310) 
and a distal outlet (312). It should be appreciated that some 
variations of the delivery device may not comprise a lid piece, 
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but may still be configured to disengage from a Suction cath 
eter in an airway. The delivery device may comprise a first 
handle (303) connected to the grooved piece and the second 
handle (305) connected to the lid piece, each of which may be 
manipulated to manipulate the grooved piece (302) and the lid 
piece (304), respectively. The lumen (308) is generally con 
figured to receive a portion of a Suction catheter to tempo 
rarily hold the suction catheter within the delivery device 
(300). For example, FIG.3B shows the delivery device (300) 
of FIG. 3A with a suction catheter (314) positioned in the 
lumen. As shown there, the Suction catheter (314) may com 
prise a suction port (316) at a proximal end of the Suction 
catheter (314). The suction port (316) may allow for connec 
tion of the suction catheter (314) to a suction source (not 
shown), which may provide Suction to the Suction catheter 
(314). Also shown in FIG. 3B is a stylet (318), which may 
optionally be positioned in the suction catheter (314) to aid in 
advancement of the suction catheter (314), as will be dis 
cussed in more detail herein, or may be initially inserted into 
the lumen (308) of the delivery device and later swapped out 
for the suction catheter (314). 
0021 When the suction catheter (314) is positioned in the 
lumen of the delivery device, such as shown in FIG. 3B, a 
proximal portion of the Suction catheter may extend into the 
lumen (not pictured) through the proximal insertion inlet 
(310). Similarly, a distal end of the suction catheter (314) may 
extend out of the distal outlet (312) of the lumen. In some 
instances, a distal end of the suction catheter (314) may be 
positioned inside of the lumen. It should be appreciated that 
the suction catheter (314) may be advanced into the proximal 
insertion inlet (310) to advance the suction catheter (314) 
along the lumen (which may advance a distal end of the 
suction catheter (314) out of the distal outlet (312) and/or may 
increase the amount of the Suction catheter (314) extending 
from the distal outlet). Similarly, the suction catheter (314) 
may be withdrawn from the proximal insertion inlet (310) to 
withdraw the suction catheter (314) along the lumen (308) 
(which may reduce the amount of the suction catheter (314) 
extending from the distal outlet and/or withdraw the distal 
end of the suction catheter (314) into the distal outlet (312)). 

Elongate Shaft 
0022. The delivery device may be configured to constrain 
the Suction catheter within an elongate passageway or lumen, 
which may reduce or otherwise limit the bending or buckling 
of the suction catheter while positioned in the lumen. This 
may increase column strength or the pushability of the Suc 
tion catheter, which may facilitate advancement of the Suction 
catheter along the delivery device. Additionally, the suction 
catheter may conform to the shape of the delivery device 
when positioned in the lumen, which may facilitate advance 
ment of the Suction catheter along an ET tube, as discussed in 
more detail herein. The lumen of the delivery device may be 
configured to accommodate a predetermined size (e.g., 10Fr) 
or sizes of Suction catheters. In some variations, the delivery 
device may have more than one lumen, which may, for 
example, facilitate the use of more than one catheter (e.g., a 
Suction catheter and an infusion catheter for irrigation). 
0023. In variations of the delivery device that comprise an 
elongate shaft without a lid, a lumen of the delivery device 
may be a lumen of the elongate shaft. The shapes of the 
elongate shaft and lumen transverse cross-sections may be 
any suitable shape (e.g., circle, oval, rectangle). These shapes 
may be the same or different for the elongate shaft and lumen, 
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and these shapes may be uniform throughout the length of the 
elongate shaft, but need not be. In some variations, it may be 
advantageous for the elongate shaft to have rounded edges in 
order to reduce the risk of trauma to a patient’s tissue. The 
sides of the elongate shaft may comprise openings or perfo 
rations, as is seen in FIGS. 2A and 2B, or the sides of the 
elongate shaft may be solid, as is seen in FIGS. 3A-3E. 
Openings or perforations in the elongate shaft may be advan 
tageous (e.g. may allow for visualization of a catheter in the 
elongate shaft lumen, increase flexibility of the elongate 
shaft). An elongate shaft may comprise any Suitable material 
or materials (e.g., ABS or pebax) and may comprise one or 
more components. For example, an elongate shaft may com 
prise a tubular structure (e.g., pebax tube) and a Support 
structure. The tubular structure may be flexible and comprise 
the lumen of the delivery device and the support structure may 
be more rigid than the tubular structure. The support structure 
may provide a defined shape (e.g., curve) to the elongate shaft 
and/or may be a connection point for one or more components 
of the delivery device (e.g., may be connected to the tubular 
structure, distal tip, retention element). The elongate shaft 
may be integrally formed with the distal tip, one or more 
handles, and/or one or more retention elements or may be 
formed separately. In variations where the elongate shaft is 
formed separately from other components of the delivery 
device, the elongate shaft may be connected to these compo 
nents in any suitable manner (e.g., via adhesive, ultrasonic 
bonding, welding, or the like). 
0024. In some variations, as shown in FIGS. 3A-3E, and 
seen best in FIGS. 3C and 3D, the delivery device may com 
prise a lid piece (304) that is releasably connected to a 
grooved piece (302). When the suction catheter (314) is posi 
tioned in the airway of a patient, the lid piece (304) may be 
disconnected from the grooved piece (302) to release the 
suction catheter (314). In instances where the suction port 
(316) may be too large to enter the proximal inlet (310) of the 
lumen (308), it may not be possible to proximally withdraw 
the delivery device (300) from a patient while the lid piece 
and grooved piece are connected without also withdrawing 
the suction catheter (314). Disconnecting the lid piece (304) 
from the grooved piece (302) may allow the delivery device to 
release the suction catheter (314) from the delivery device 
(300) without needing to withdraw or otherwise reposition 
the suction catheter (314). Specifically, disconnecting the lid 
piece (304) from the grooved piece (302) may open the lumen 
(308) to allow the suction catheter (314) to be removed 
through a side opening (322) in the grooved piece. 
0025. For example, FIG. 3C shows a cross-sectional front 
view of the delivery device (300). As shown there, the 
grooved piece (302) may include a channel (320) having a 
side opening (322). When the lid piece (304) is releasably 
connected to the grooved piece (302), the lid piece (304) may 
cover the side opening (322) to define the lumen (308). 
Accordingly, when a Suction catheter (314) is positioned in 
the lumen (308) as shown in FIG. 3C, the lid piece (304) and 
grooved piece (302) may encircle the suction catheter (314), 
which may prevent the suction catheter (314) from exiting 
through the side opening (322) of the grooved piece (302). 
When the lid piece (304) is disconnected from the grooved 
piece (302), as shown in a cross-sectional front view in FIG. 
3D, the side opening (322) may be exposed which may allow 
the suction catheter (314) to exit from the channel (320) 
through the side opening (322). This may allow the grooved 
piece (302) to move transversely away from the suction cath 
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eter (314) to disengage the delivery device from the suction 
catheter (314) without requiring axial movement of the suc 
tion catheter (314). 
0026. The lid piece (304) and grooved piece (302) may be 
releasably connected in any suitable manner. In some varia 
tions, the delivery device may comprise a peel-away lid piece 
or structure, and the lid piece (304) and grooved piece (302) 
may be held in a fixed relationship via one or more frangible 
connections. The one or more frangible connections may be 
broken or otherwise severed to release the lid piece (304) 
from the grooved piece (302). In some variations, the grooved 
piece (302) and lid piece (304) may be formed as a single 
member, where thinned or perforated regions may separate 
the grooved piece (302) and the lid piece (304). In these 
variations, the connecting regions may be frangible upon 
application of a force to the lid piece (304) and/or grooved 
piece (302). In other variations, the grooved piece (302) and 
lid piece (304) may be formed separately, and may be con 
nected (e.g., via adhesive, ultrasonic bonding, welding, or the 
like), where the connections between the grooved piece (302) 
and lid piece (304) are frangible. 
0027. In other variations, the grooved piece (302) and lid 
piece (304) may be slidably connected. In these variations, 
the delivery device (300) may be configured such that the lid 
piece (304) may be slid relative to the grooved piece (302) to 
expose the side opening (322) of the grooved piece, as shown 
in FIG.3E. Further withdrawal of the lid piece (304) relative 
to the grooved piece (302) may disconnect the lid piece (304) 
from the grooved piece (302). The lid piece (304) and the 
grooved piece (302) may be slidably connected in any suit 
able manner. In some instances, the grooved piece (302) may 
comprise one or more tracks, and a portion of the lid piece 
(304) may be configured to be slidably received within the 
one or more tracks of the grooved piece (302). Additionally or 
alternatively, the lid piece (304) may comprise one or more 
tracks, and a portion of the grooved piece (302) may be 
configured to be slidably received within the one or more 
tracks of the lid piece (304). 

Atraumatic Distal End 

0028. An atraumatic distal end or distal tip of a delivery 
device may be advanced into a patient’s airway in order to 
deliver a suction catheter to the subglottic space (distal to the 
vocal cords and proximal to an ET balloon). When the distal 
tip of the delivery device has been positioned at a desired 
location in the airway (e.g., in proximity of the Vocal cords), 
the suction catheter may be advanced relative to the delivery 
device, such that the distal end of the suction catheter is 
advanced distal to the distal tip of the delivery device. The 
distal tip of the delivery device may be advanced distal to the 
Vocal cords and into the Subglottic space, but need not be. For 
example, the distal tip of the delivery device may be advanced 
to a position proximal to the Vocal cords, and the distal end of 
the suction catheter may then be advanced relative to the 
delivery device such that only the suction catheter moves past 
the Vocal cords and into the Subglottic space. 
0029. In some variations, it may be advantageous for the 
distal tip of the delivery device to have a shape and/or mate 
rials that reduce the risk of trauma to the vocal cords or other 
tissue that the distal tip may engage. For example, distal tip 
may comprise a distal edge and/or lateral protrusions that 
may be configured to be atraumatic if one or more of these 
Surfaces contacts tissue. The distal edge may be the most 
distal portion of the distal tip, and may be the portion of the 
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delivery device most likely to contact tissue that is in the 
longitudinal path of the delivery device as the delivery device 
is advanced along an ET tube. The distal edge may comprise 
one or more different shapes, including a blunted shape or a 
more spherical, bulbous shape. Lateral protrusions may 
extend in a transverse plane relative to the direction of 
advancement of the delivery device along an ET tube. These 
protrusions may be defined as portions of the distal tip that 
extend in the transverse plane from the delivery device mid 
line a distance greater than twice the diameter of the elongate 
passageway. Lateral protrusions may comprise one or more 
sizes and shapes, including a blunted shape and a more 
spherical, bulbous shape. The way in which the distal tip may 
contact tissue may relate to the relationship between the distal 
tip and a retention element. For example, in Some variations, 
the distal tip comprises a retention element that is the most 
distal portion of the delivery device. In some variations, a 
retention element is proximal and adjacent to the distal tip. 
0030 FIGS. 4A, 4B, 4C, and 4D-FIGS. 17A, 17B. 17C, 
and 17D depict top, side, front, and perspective views, respec 
tively, of variations of distal portions of delivery devices 
comprising distal tips. Some of these distal tips comprise 
distal edges and/or lateral protrusions as described above. 
Each variation will be described with respect to the distal 
edge, lateral protrusions, relationship between retention ele 
ment and distal tip and/or other defining characteristics. 
FIGS. 4A-8D show views of distal tips that comprise bulbous 
distal edges (402, 502, 602, 702, and 802 respectively) and 
bulbous lateral protrusions (404, 504, 604, 704, and 804 
respectively). The variations shown in FIGS. 4A-4D and 
8A-8D have distal tips that comprise uniform bulbous struc 
tures, as the side views shown in FIGS. 4B and 8B appear as 
ovals without angles or flat surfaces. The variation in FIGS. 
4A-4D comprises a retention element (406) that is positioned 
adjacent and proximal to the distal tip, whereas the distal 
portion of the delivery device shown in FIGS. 8A-8D does not 
comprise a retention element. The variation in FIGS. 5A-5D 
comprises a bulbous distal tip structure with flat edges (508) 
on a side facing away from the elongate shaft. The variation in 
FIGS. 6A-6D comprises a distal edge that is bulbous when 
viewed in profile, but flat when viewed from above. The 
variation shown in FIGS. 7A-7D comprises a distal tip with a 
bulbous base (706) and two, smaller bulbous lateral protru 
sions (704). 
0031. The variation of distal tip shown in FIGS. 9A-9D 
comprises a blunted distal edge (902) and bulbous lateral 
projections (904). FIGS. 10A-13D depict variations of distal 
tips that comprise blunted distal edges (1002, 1102,1202, and 
1302, respectively) and blunted lateral protrusions (1004, 
1104, 1204, and 1304, respectively). The variation shown in 
FIGS. 10A-10D comprises lateral grooves (1006) on the side 
of the distal tip that faces the ET tube when the delivery device 
is advanced along the ET tube. The variation shown in FIGS. 
11A-11D comprises a distal tip that tapers from the distal 
edge to the proximal edge (1108) to form a mushroom shape 
when viewed from above in FIG. 11 A. FIGS. 12A-13D show 
variations of distal tips that are distinguished by the side 
facing away from an ET tube when the delivery device is 
advanced along an ET tube. This side comprises a sloped 
distal portion (1208 and 1308, respectively). In the variation 
shown in FIGS. 12A-12D, this sloped distal portion has a 
length greater than half of the length of the distal tip and the 
variation in FIGS. 13 A-13D comprises a sloped distal portion 
that is less than half of the length of the distal tip. 
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0032 FIGS. 14A-14D depict a variation of distal tip that 
comprises a blunted end (1402) without lateral protrusions. 
The distal tip in FIGS. 15A-15D comprises a bulbous end 
(1502) without lateral protrusions. In the variations of distal 
tip in FIGS. 16A-17D, the distal tip comprises a retention 
element (1606 and 1706, respectively). The variation in 
FIGS. 16A-16D also comprises blunted lateral protrusions 
(1606), whereas the variation in FIGS. 17A-17D does not 
comprise any lateral protrusions. 
0033. One or more portions of the distal tip may comprise 
one or more materials that may be compliant (e.g., elastomer, 
foam), which may decrease the risk of trauma to the Vocal 
cords if these portion or portions of the distal tip engage the 
Vocal cords or other tissue. In some variations, it may be 
advantageous for the distal tip to comprise more than one 
material that may have different material properties. For 
example, a stiff material may increase the likelihood that the 
distal tip may be easily advanced past the epiglottis and a 
more compliant material may decrease the risk of trauma to 
tissues that the distal tip may engage (e.g., the Vocal cords). 
FIGS. 18A, 18B, 18C, and 18D-FIGS. 24A, 24B, 24C, and 
24D depict top, side, front, and perspective views, respec 
tively, of variations of distal tips that comprise more than one 
material. In these examples, the one or more materials of a 
first, outer section (1802, 1902, 2002, 2102, 2202, 2302, and 
2402, respectively) may be more compliant than the one or 
more materials of a second, inner core section (1804, 1904, 
2004, 2104, 2204, 2304, and 2404, respectively) The struc 
ture of these distal tips may be such that the more compliant 
section may be an outer section most likely to engage tissue 
and the more rigid section may be an inner core. The inner 
core may comprise any Suitable shape, and this may distin 
guish one variation of distal tip from another. 
0034. The variation of distal tip in FIGS. 18A-18D com 
prises a rectangular inner core (1804) on the ET tube side (the 
side closest to an ET tube when the delivery device is 
advanced along an ET tube) of the elongate passageway. 
FIGS. 19A-19D depict a variation that comprises a T-shaped 
inner core (1904). The variations shown in FIGS. 20A-20D 
and FIGS. 21A-21D comprise inner cores (2004 and 2104, 
respectively) that are rectangular and Surround the distal out 
let of the elongate passageway. The overall shape of the distal 
tip shown in FIG. 20A, a top view, is rectangular. The overall 
shape of the distal tip shown in FIG. 21A, a top view, is 
slightly tapered on one side (2106). The variation shown in 
FIGS. 22A-22D comprises an inner core that’s cup shaped. 
FIGS. 23A-23D and 24A-24D depict variations that comprise 
slits (2306 and 2406, respectively) in the outer section. The 
variation shown in FIGS. 23 A-23D comprises 2 slits and the 
variation shown in FIGS. 24A-24D comprises 4 slits. 
0035. Of note, the area between the two vocal cords (the 
rima glottidis), has a smaller cross sectional area than the 
cross sectional area of the airway just proximal to the Vocal 
cords. In some variations, the shape and/or materials of the 
distal tip may reduce the likelihood that the distal tip may be 
advanced distal to the vocal cords, which may reduce the risk 
of trauma to the Vocal cords. For example, the distal tip may 
have a cross sectional area larger than the area between the 
Vocal cords (the rima glottidis). This may result in a user 
feeling resistance to advancement if the distal tip engages the 
Vocal cords and may reduce the risk of further advancement 
past the Vocal cords. 
0036. In some variations, the structure and/or materials of 
the distal tip may reduce the risk of trauma to tissue if the 
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distal tip is advanced past the Vocal cords. For example, the 
distal tips in FIGS. 25A and 25B show perspective views of 
variations of the distal tip of delivery devices (2500 an 2501) 
that may be advanced distal to the vocal cords. The distal tips 
in these variations each comprise a skirt member (2502 and 
2503) that may have a thickness that tapers toward a distalend 
of the skirt member, which may allow the skirt member (2501 
and 2503) to have a narrower profile at its distal end to 
facilitate introduction between an ET tube and the vocal 
cords. In some variations, the skirt member (2502 and 2503) 
may be curved to further facilitate introduction of the skirt 
member past the vocal cords. While shown in FIG. 25A as 
being attached to the elongate shaft (2505), in variations of 
the delivery device that comprise a lid piece (2508) and a 
grooved piece (2506), the skirt member (2502 and 2503) may 
be attached to the lid piece or the grooved piece. 
0037. The distal tip of the delivery device may be inte 
grally formed with the elongate shaft (e.g. by overmolding) or 
may be formed separately and connected in any Suitable 
manner (e.g., via adhesive, ultrasonic bonding, welding, or 
the like). 

Handles 

0038. The delivery device may comprise one or more 
handles that may have one or more functions (e.g., manipulate 
the delivery device, secure the catheter, remove a lid). For 
example, one or more handles may be held by user in order to 
maneuver the delivery device. The longitudinal length of a 
handle for manipulating a delivery device may be at least one 
inch and may comprise ridges, projections, or indentations to 
facilitate gripping. As shown in FIGS. 2A and 2B, the deliv 
ery device (200) comprises one handle (204) that may be held 
by a user in order to control the delivery device. FIGS. 26A 
and 26B show magnified perspective views of this handle 
(204). A handle may comprise a lock in order to secure a 
suction catheter (not pictured) in the lumen of the delivery 
device, which may help keep the Suction catheter stationary 
relative to the delivery device while the delivery device is 
moved (e.g., while the delivery device is advanced in an 
airway). For example, the lock in FIGS. 26A and 26B com 
prises a tapered inlet (2602) that is continuous with the deliv 
ery device lumen and the proximal insertion inlet (210) where 
a suction catheter is inserted into the delivery device. The 
tapered inlet (2602) may taper from the cross-sectional area 
of the proximal insertion inlet (210) to a cross-sectional area 
smaller than the proximal insertion inlet and smaller than the 
cross-sectional area of one or more catheter sizes. After a 
Suction catheter has been inserted through the proximal inser 
tion inlet into the lumen of the delivery device, the portion of 
the catheter at the proximal insertion inlet may be moved into 
the tapered inlet (2602). The catheter may be secured in the 
tapered inlet (2602) by being compressed or otherwise held 
by friction, as the tapered inlet cross-sectional area may be 
less than the cross-sectional area of the catheter. A lock may 
secure the Suction catheter in any suitable manner (e.g., via 
clip, adhesive, suction). Any suitable portion of the delivery 
device may comprise a lock (e.g., one or more handles, the 
distal tip, the elongate shaft) or the lock may be attached to the 
delivery device and/or the suction catheter at any suitable 
position. 
0039. During advancement of a delivery device into an 
airway, a handle may serve as a stop to indicate that the 
delivery device has been inserted a desired distance, as will be 
discussed in more detail herein. The handle's transverse 
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cross-sectional area may be larger than the transverse cross 
sectional area of the elongate shaft and large enough to 
increase the likelihood that the handle will engage a patients 
tissue (e.g., the teeth). Other structural and/or material fea 
tures of the handle may increase the likelihood that the handle 
engages a patient's tissue (e.g., ridges, protrusions). During 
advancement, a handle on a proximal end of the delivery 
device may engage a patient’s teeth which may reduce the 
risk of further advancement. Halting advancement of the 
delivery device after a desired length of the delivery device 
has been inserted into the airway may reduce the risk of 
advancing the distal tip of the delivery device distal to a 
desired location in the airway (e.g., in proximity to the Vocal 
cords). 
0040. In some variations, the delivery device may com 
prise more than one handle that may have one or more of the 
same or different functions. For example, in FIGS. 3A and 
3B, the delivery device comprises a first handle (303) and a 
second handle (305). The first handle (303) is connected to the 
grooved piece (302) and the second handle (305) is connected 
to the lid piece (304), each of which may be manipulated to 
manipulate the grooved piece (202) and the lid piece (204), 
respectively. This may allow a user to control the grooved 
piece and the lid piece independently. For example, in varia 
tions where the lid piece is slidably attached to the grooved 
piece, a user may hold the first handle stationary while with 
drawing the second handle proximal to the first handle. This 
may slide the lid piece proximally relative to the grooved 
piece, which may open a side of the grooved piece in order to 
release a catheter that was contained in the delivery device 
lumen. The one or more handles may be positioned on any 
suitable portion or portions of the delivery device. The one or 
more handles may be integrally formed with other compo 
nents of the delivery device (e.g., grooved piece, lid) or may 
be formed separately and connected in any Suitable manner. 
One or more portions of the handle may comprise a compliant 
material (e.g., elastomer, foam) that may reduce the risk of 
damage to a patient’s tissue (e.g., the teeth). For example, as 
described, in some variations of the delivery device, the 
handle may engage a patient’s teeth to indicate that the deliv 
ery device has been advanced a desired distance into an air 
way. The portion of the handle that may engage a patients 
teeth may be constructed or coated with one or more compli 
ant materials. 

Retention Elements 

0041. The delivery device may comprise one or more 
retention elements or engagement cuffs that may connect or 
otherwise align with an ET tube, which may allow the one or 
more retention elements to guide the delivery device along the 
ET tube. In some variations, such as shown in FIG. 25B, one 
or more retention elements may be wings (2518) or other 
structures that track with an ET tube, but may not connect to 
the ET tube. In other variations, one or more retention ele 
ments may be configured to at least partially encircle an ET 
tube to temporarily connect the retention element to the ET 
tube. In some variations, such as shown in FIGS. 2A and 2B, 
one or more retention elements (208,209) may be configured 
to partially encircle the ET tube. In these variations, the one or 
more retention elements (208,209) may engage an ET tube or 
be removed from an ET tube anywhere along the length of the 
ET tube. In other variations, one or more retention elements 
may be configured to completely encircle the ET tube. In 
Some of these variations, the one or more retention elements 
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may be slid proximal to the proximal end of the ET tube to 
decouple the delivery device from the ET tube. In other varia 
tions, one or more retention elements may be configured to be 
frangible Such that the one or more retention elements may be 
broken or otherwise converted into partially-tubular mem 
bers, which may allow the removal of the one or more reten 
tion elements anywhere along the length of the ET tube. The 
one or more retention elements may be rigid or flexible and 
may be sized to connect with one or more ET tube sizes. For 
example, a delivery device may comprise one or more reten 
tion elements that are flexible in order to accommodate ET 
tubes with outside diameters between 9-12 mm. 

0042. While shown in FIGS. 2A and 2B as having two 
retention elements (208, 209), it should be appreciated that 
the delivery device (200) may include any number of reten 
tion elements (e.g., one, two, three, or four or more retention 
elements). Additionally, while each of the retention elements 
(208,209) are shown in FIGS. 2A and 2B as being connected 
to the elongate shaft (202), it should be appreciated that some 
or all of the retention elements may be connected to any 
suitable portion of the delivery device. For example, in some 
variations of the delivery device comprising a lid piece, one or 
more of the retention elements may be connected to the lid 
piece. In some variations one or more retention elements may 
be connected to the distal tip. It should be appreciated that in 
variations of the delivery device comprising more than one 
retention element, the more than one retention elements may 
be attached to different portions of the delivery device (e.g., 
one attached to the elongate shaft and one attached to the 
distal tip). 
0043. When the delivery device is curved, as is described 
in more detail herein, the one or more retention elements may 
extend away or toward a center of curvature of the delivery 
device. In variations where the one or more retention ele 
ments (208, 209) extend away from a center of curvature of 
the delivery device (200), such as shown in FIGS. 2A and 2B, 
the delivery device (200) may be connected to an inner cur 
vature of an ET tube. When advanced along an inner curva 
ture of an ET tube, a distal tip (206) of the delivery device 
(200) may be advanced to an anterior side of the vocal cords. 
Conversely, when the one or more retention elements extend 
toward a center of curvature of the delivery device, the deliv 
ery device may be connected to an outer curvature of an ET 
tube. When advanced along an outer curvature of an ET tube, 
the distal tip of the delivery device may be advanced to a 
posterior side of the vocal cords. 
0044. In some variations, the one or more retention ele 
ments may be sized and configured to reduce the risk of 
advancement of the retention elements past the Vocal cords or 
other tissue structures of the airway. In these variations, the 
one or more retention elements may limit the forward 
advancement of the delivery device into the airway. In some 
of these variations, the delivery device may be configured 
such that the distal tip of the delivery device is positioned 
proximally of the vocal cord when the one or more retention 
elements engage the Vocal cords or other tissues of the airway. 
In other variations, the distal tip of the delivery device may be 
advanced distally of the vocal cords when the one or more 
retention elements engage the Vocal cords or other tissues of 
the airway. The one or more retention elements may be con 
figured to minimize the distance between the delivery device 
and the ET tube while the delivery device is advanced along 
the ET tube. It may be advantageous for the delivery device to 
track closely to the ET tube in order to minimize the risk of the 



US 2015/O 141942 A1 

delivery device contacting and/or traumatizing airway tissue. 
For example, in some variations of the delivery device, it may 
be advantageous for a retention element to be positioned close 
to the distal tip in order to reduce the risk of the distal tip 
deflecting away from the ET tube. In some of these variations, 
the distance between the distal tip of the delivery device and 
a most distal retention element may be less than 2 cm. 

Other Delivery Device Design Characteristics 
0045. In some variations, the delivery device may be con 
figured to be curved during advancement of the delivery 
device, which may allow the delivery device to follow the 
anatomy of the trachea. When the delivery device is coupled 
to or aligned with an ET tube, the curvature of the delivery 
device may match a curvature of the ET tube. The delivery 
device may be pre-formed straight and be flexible in order to 
conform to the shape of an airway or ET tube. Alternatively, 
the delivery device may be pre-formed with a curve and be 
flexible or rigid. For example, in some variations, the delivery 
device may have a pre-formed curve with a radius of curva 
ture between 3.9 inches and 12 inches. In some of these 
variations, the radius of curvature may be approximately 8 
inches. The delivery device may be flexible and may be 
capable of bending to a bend radius of approximately 2 
inches. The initial radius of curvature and allowable bend 
radius may facilitate the use of the delivery device in a range 
ofairways (e.g., straight, curved, narrow) and/or may indicate 
to a user where on an ET tube the delivery device should be 
aligned (e.g., on the underside). The deflection force needed 
to achieve a 2 inch bend radius may be sufficiently low to 
allow the delivery device to conform to the shape of an ET 
tube without changing the shape of the ET tube curve. In some 
variations, the delivery device may require a deflection force 
less than 1 lbf to bend from an initial 8 inch radius of curvature 
to a 2 inch radius of curvature. In some of these variations, the 
deflection force required may be less than 0.25 lbf, 
0046. One or more portions of the delivery device may 
have a permanent curvature (e.g., may be pre-formed with a 
curve) and/or beflexible. For example, in some variations, the 
elongate shaft may be pre-formed with a curve. In some 
variations of the delivery device that comprise a lid piece, the 
lid piece may be pre-formed with a curve. In others of these 
variations, the lid piece may be flexible, and the lid piece may 
conform to the curvature of the grooved piece when the lid 
piece is releasably connected to the grooved piece. In other 
variations, the lid piece may be pre-formed with a curve and 
the grooved piece may be flexible. In these variations, the 
grooved piece may conform to curvature of the lid piece when 
the lid piece and grooved piece are releasably connected. In 
still other variations, both the lid piece and the grooved piece 
may be flexible, such that the delivery device may take on a 
specific curvature or otherwise conform to the patients 
anatomy or an ET tube. It should also be appreciated that in 
Some variations a straightened or curved stylet may be 
inserted into a portion of the delivery device (e.g., the lumen 
in the elongate shaft) to alter the curvature of the delivery 
device. 
0047. It may be advantageous for some variations of the 
delivery device to comprise an indicator of a maximum inser 
tion distance. The maximum insertion distance may be 
defined as the distance a delivery device may be inserted into 
a patient’s airway that should not be exceeded. Advancing a 
delivery device farther than this maximum insertion distance 
may increase the risk of trauma to a patient's tissue (e.g., a 
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patient’s vocal cords). The distance may be defined in relation 
to a portion of the patient, such as the patient’s teeth. If 
resistance to advancement of the delivery device is felt by a 
user, the user may stop advancing the delivery device as the 
resistance may be an indicator that a portion of the delivery 
device may be engaging a patient's tissue. However, in some 
cases, the distal end of the delivery device may be advanced to 
a desired location (e.g., in proximity to a patient's Vocal 
cords) before resistance is felt by a user. In these situations, a 
proximal alignment region on the delivery device may indi 
cate that the maximum insertion distance has been reached 
and may reduce the risk of further advancement, which may 
reduce the risk of engaging and/or traumatizing a patients 
tissue. For example, in some variations, a maximum insertion 
distance may be determined to be 10 cm from a patients 
teeth. When a delivery device is inserted this maximum inser 
tion distance, as measured from the most distal portion of the 
delivery device to the patient’s teeth, the most distal portion 
of the delivery device will have reached or passed the vocal 
cords in less than 5% of individuals. 

0048. The maximum insertion distance may be indicated 
to a user in any suitable way. For example, the delivery device 
may comprise a proximal alignment region, which may be a 
marking (e.g., on the elongate shaft, on the handle) that is 
located the maximum insertion distance from the most distal 
portion of the delivery device (e.g., the distal end of the distal 
tip). The marking may be aligned with a portion of a patient 
(e.g., a patient’s teeth) if resistance to advancement has not 
been felt by a userprior to this alignment. The delivery device 
may comprise one or markings that may be used for patients 
with one or more different characteristics (e.g., gender, 
height, age) that may be correlated with different sized air 
ways. In other variations, the delivery device may comprise 
one or more features that engage a portion of a patient (e.g., a 
patient’s teeth) to indicate that the delivery device has been 
inserted the maximum insertion distance. For example, a 
handle may contact a patient’s teeth during advancement and 
may indicate that the delivery device has been inserted the 
maximum insertion distance. 

0049. In the variation shown in FIGS. 27A and 27B, the 
delivery device (2700) comprises an alignment clip (2702) 
that attaches to a portion of the delivery device. The alignment 
clip may be an indicator of the maximum insertion distance. 
For example, the alignment clip (2702) may be positioned 
Such that a distal edge (2704) of the alignment clip engages 
the teeth of a patient when the delivery device has been 
inserted a maximum insertion distance. The alignment clip 
may be positioned to indicate a maximum insertion distance 
for patients with one or more characteristics (e.g., female 
patients who have shorter airway lengths on average than 
male patients) and it may be removed or repositioned for use 
with patients with one or more other characteristics (e.g., 
male patients who have longer airway lengths on average than 
female patients). For example, as shown in FIGS. 27A and 
27B, the distance from the distal end of the distal tip (2706) to 
the distal edge (2704) of the alignment clip may be approxi 
mately 10 cm, which may be the maximum insertion distance 
for female patients. The alignment clip may be removed in 
order to use the delivery device with male patients. The dis 
tance from the distal end of the distal tip (2706) to a portion of 
the handle (2708) that may contact a male patient’s teeth may 
be 11 cm, which may be the maximum insertion distance for 
male patients. 
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0050. As mentioned, the systems described here may 
comprise a delivery device and a Suction catheter. In some 
variations, the Suction catheter may be preloaded into alumen 
of the delivery device. In some variations where a stylet is 
positioned in the Suction catheter, the stylet may also be 
preloaded into the Suction catheter. In some variations, the 
delivery device may not be preloaded with a suction catheter. 
The Suction catheter may be any suitable Suction catheter, and 
may include any configuration of elements. In some varia 
tions, the Suction catheter may comprise a single Suction 
outlet or may comprise a plurality of Suction outlets. In some 
variations, the Suction catheter may comprise an atraumatic 
distal tip to reduce the risk of trauma to airway tissue (e.g. 
Vocal cords). In some variations, theatraumatic distal tip may 
comprise one or more compliant materials (e.g., foam) and/or 
structures (e.g., rounded edges) that reduce the risk of tissue 
trauma. In some variations, the atraumatic distal tip may 
comprise a distal sponge member, and in these variations 
Suction may be applied through the sponge member. In some 
variations, at least a distal portion of the Suction catheter may 
be flexible, which may allow the suction catheter to bend 
when contacting tissue and minimize the risk of the Suction 
catheter tip puncturing or otherwise damaging tissue. 
0051. In some variations, a kit may comprise the devices 
and/or systems described here. For example, a kit may com 
prise oral hygiene items for an intubated patient, which may 
comprise a variation of the delivery device and/or Suction 
catheter described here. A variation of the kit may comprise 
oral hygiene items such as a toothbrush, toothpaste, mouth 
wash, and/or mouth Swabs. In some variations, one or more 
oral hygiene items may be packaged together or separately. 
For example, the kit may comprise an outer pouch to contain 
the oral hygiene items and one or more pouches within this 
pouch may contain sterilized items (e.g. Suction catheter) 
and/or non-sterilized items (e.g., toothpaste). It should be 
appreciated that this kit may comprise any number of suitable 
pouches (e.g., one, two, three, four, five) or packaging ele 
ments (e.g., boxes, trays). 

Methods 

0052. Described here are methods of a delivery of a suc 
tion catheter to the airway of a patient. For example, the 
delivery devices described above with respect to FIGS. 2A, 
2B, and 3A-3E may be used to deliver a suction catheter to an 
airway of a patient intubated with an ET tube. Generally, the 
delivery device may be slidably connected to an ET tube, and 
the delivery device may be advanced along the ET tube to 
position a distal outlet of the lumen of the delivery device at 
or near the vocal cords. In variations where the delivery 
device comprises one or more retention elements, the one or 
more retention element may be placed at least partially 
around the ET tube to slidably connect the delivery device to 
the ET tube. In some variations of the delivery device com 
prising more than one retention element, all retention ele 
ments may be attached to the ET tube at the same time, prior 
to advancement of the delivery device. In other variations, 
however, all retention elements may not be attached to the ET 
tube at the same time, which may be due to the position of the 
retention elements on the delivery device. For example, a 
retention element may be positioned on the proximal end of a 
delivery device and a retention element may be positioned on 
the distal end of the delivery device. Initially, only the distal 
retention element may be attached to the ET tube as the 
proximal retention element may be proximal to the proximal 
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end of the ET tube. As the delivery device is advanced into the 
airway and along the ET tube, the proximal retention element 
moves distally past the proximal end of the ET tube and may 
then be attached to the ET tube. In some variations, the 
delivery device may be advanced along an inner curve of the 
ET tube. In other variations, the delivery device may be 
advanced along an outer curve of the ET tube. 
0053. When the delivery device is advanced along the ET 
tube, the delivery device may be advanced to position a distal 
outlet of a lumen of the delivery device at or near the vocal 
cords. In some variations, the delivery device may be 
advanced until the delivery device (e.g., the distal tip or reten 
tion element of the delivery device) engages airway tissue in 
proximity to the Vocal cords, such as the Ventricular folds, 
corniculate cartilage, or cuneiform cartilage. A user may feel 
resistance to further advancement when the delivery device 
engages airway tissue and may stop advancing the delivery 
device at that point, which may reduce the risk of tissue 
trauma. In other variations, it may be advantageous to 
advance the delivery device such that the likelihood of engag 
ing airway tissue with the distal tip of the delivery device is 
minimized, which may reduce the risk of tissue trauma. The 
distance between a patient’s vocal cords and other portions of 
the patient (e.g., the teeth of the patient) may be variable, but 
advancing a delivery device a predetermined, maximum 
insertion distance into an airway (e.g., 10-11 cm from the 
distal tip of the delivery device to a patient’s teeth) may 
reduce the risk of engaging airway tissue in most patients. In 
some variations, advancement of the delivery device until 
there is an alignment of a proximal alignment region of the 
delivery device with a portion of the ET tube or the patient 
may indicate that the delivery device has been advanced the 
maximum insertion distance. For example, the delivery 
device may comprise a marking that is the maximum inser 
tion distance from the distal end of the delivery device (e.g., 
a marking that is 10-11 cm from the distal tip of the delivery 
device). The delivery device may be advanced until the mark 
ing of the delivery device aligns with a portion of the patient 
(e.g., the teeth of the patient) or the ET tube (e.g., a proximal 
end of the ET tube, a marker on the ET tube, or the like). 
0054. In some variations of the delivery device, the portion 
of the delivery device that may be indicate that the delivery 
device has been advanced a maximum insertion distance into 
an airway may be a handle. For example, the delivery device 
may be advanced along an ET tube into an airway until the 
handle engages a portion of the patient (e.g., the teeth of the 
patient) or a portion of the ET tube (e.g., the proximal end of 
the ET tube). This may indicate that the delivery device has 
been advanced into the airway the maximum insertion dis 
tance. In variations of the delivery device that comprise a clip, 
as shown in FIGS. 27A and 27B, the clip (2702) may be 
positioned such that the distal edge (2704) of the clip is a 
maximum insertion distance from the distal tip (2706) of the 
delivery device. The delivery device may be advanced until 
the clip is aligned with or engages a portion of the patient 
(e.g., the teeth of the patient) or a portion of the ET tube (e.g., 
the proximal end of the ET tube). The clip may be movable 
between positions on the elongate shaft for patients with one 
or more different characteristics. For example, the clip may 
be positioned in one location on the delivery device for female 
patients (who have shorter airway lengths on average) and 
positioned in another location for male patients (who have 
longer airway lengths on average). In some variations, for 
female patients the clip may be in one position and used for 
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alignment and for male patients the clip may be removed and 
a handle that is proximal to the clip position may be used for 
alignment. If resistance to advancement is felt by a user prior 
to advancing the measuring device the maximum insertion 
distance, the user may stop advancing the delivery device. 
0055. In some variations, one or more portions of the 
delivery device may be advanced distally of the vocal cords 
and into the trachea. For example, in variations where the 
delivery device comprises a skirt member, at least a portion of 
the skirt member may be advanced distal to the vocal cords. 
Additionally or alternatively, when a portion of the delivery 
device is advanced distally of the vocal cords and into the 
trachea, the distal outlet may be positioned past the Vocal 
cords. In other variations, the distal outlet may be positioned 
proximally of the Vocal cords. In some of these variations, the 
distal outlet may be positioned within 2 cm of the vocal cords. 
In some of these variations, the distal outlet may be positioned 
within 1 cm of the vocal cords. 

0056. The suction catheter may be loaded into the lumen 
of the delivery device before or after advancement of the 
delivery device into the airway. In some instances, the Suction 
catheter may be pre-loaded into the delivery device, such that 
the suction catheter is advanced with the delivery device. The 
suction catheter may be pre-loaded into the delivery device in 
any suitable manner. In variations of the delivery device com 
prising a lid piece, the Suction catheter may be pre-loaded 
before or after the lid piece has been attached to the grooved 
piece. In variations where the Suction catheter is pre-loaded 
before the lid piece has been attached, the suction catheter 
may be positioned in a channel of the grooved piece, and the 
lid piece may be connected to the grooved piece to enclose the 
suction catheter in the lumen of the delivery device. In varia 
tions where the suction catheter is pre-loaded after the lid 
piece has been attached to the grooved piece to form alumen, 
the Suction catheter may be advanced into a proximal inlet of 
the lumen. In variations of the delivery device that do not 
comprise a lid piece, the Suction catheter may similarly be 
preloaded by advancing the Suction catheter into a proximal 
inlet of the delivery device lumen. In these variations, a stylet 
may aid in advancement of the Suction catheter into the 
lumen. In some variations, the Suction catheter is advanced 
until the distal end of suction catheter is at or near the distal 
outlet of the delivery device lumen. In variations of the deliv 
ery device that comprise a lock, the Suction catheter may be 
secured in the lock after the catheter has been preloaded. This 
may increase the likelihood that the suction catheter is 
advanced into the airway with the delivery device. 
0057. In variations, where the suction catheter is loaded 
into the lumen of the delivery device after advancement of the 
delivery device into the airway, the suction catheter may be 
advanced into the proximal inlet of the delivery device lumen. 
In some variations, a stylet may aid in advancement of the 
Suction catheter into the lumen. 

0058. With the distal outlet of the lumen of the delivery 
device positioned at or near the vocal cords, the distal end of 
a suction catheter may be advanced out of the distal outlet of 
the lumento advance the distal end of the suction catheter into 
the area between the ET balloon and the vocal cords. In some 
of these variations, the distal end of the suction catheter may 
be advanced until it engages a balloon of the ET tube, as 
indicated by a user feeling resistance to further advancement 
of the Suction catheter. In variations where a stylet is posi 
tioned within the suction catheter, the stylet may aid in 
advancement of the Suction catheter. 
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0059. In variations of the delivery device that do not com 
prise a lid piece or otherwise disengage from the Suction 
catheter while it is in an airway, the Suction port of the Suction 
catheter may be connected to Suction source after the Suction 
catheter is positioned between the ET balloon and the vocal 
cords. When suctioning is complete, the delivery device and 
the suction catheter may be proximally withdrawn from the 
airway together. In order the reduce the risk of dislodging the 
ET tube during withdrawal of the delivery device, the ET tube 
may be secured or otherwise held in place while the delivery 
device and suction catheter are withdrawn. 
0060. In variations of the delivery device that comprise a 
lid piece, when the Suction catheter is positioned in the tra 
chea, the suction catheter may be released from the delivery 
device. To release the suction catheter from the delivery 
device, the lid piece may be disconnected from the grooved 
piece, such that the Suction catheter exits out of a side opening 
of the grooved piece. In variations where the lid piece is 
connected to the grooved piece via one or more frangible 
connections, disconnecting the lid piece from the grooved 
piece may comprise severing the one or more frangible con 
nections. In variations where the lid piece is slidably con 
nected to the grooved piece, disconnecting the lid piece from 
the grooved piece may comprise proximally sliding the lid 
piece relative to the grooved piece (or vice versa). With the lid 
piece and the grooved piece disengaged, the delivery device 
may be withdrawn from the patient’s airway without needing 
to move the Suction catheter. In variations where a stylet is 
positioned within the suction catheter, the stylet may be 
removed from the Suction catheter. In some variations, the 
Suction catheter may be taped, clipped, or otherwise adhered 
to the ET tube to hold the suction catheter in place relative to 
the ET tube and the patient. The suction port of the catheter 
may be connected to a Suction source to provide Suction to the 
Suction catheter. 

1. A device for providing Suction to an airway of a patient 
comprising: 

a delivery device, comprising: 
an elongate shaft comprising a central shaft region and 

anatraumatic distal end, wherein the atraumatic distal 
end is configured to be advanced into an airway of a 
patient and positioned proximally to the Vocal cords; 

an elongate passageway configured to receive a suction 
catheter; and 

a retention element extending from the elongate shaft, 
wherein the retention element is configured to par 
tially encircle and releasably couple directly to an 
endotracheal tube and slide along a length of the 
endotracheal tube. 

2. The device of claim 1, wherein the elongate shaft com 
prises a lock configured to releasably resist movement of the 
suction catheter relative to the delivery device. 

3. The device of claim 2, wherein the elongate shaft com 
prises a handle. 

4. The device of claim 3, wherein the lock is located in the 
handle. 

5. The device of claim3, wherein the handle is a proximal 
handle located at a proximal end of the elongate shaft. 

6. The device of claim 1, wherein the atraumatic distal end 
is a bulbous end with a maximal transverse cross-sectional 
area larger than the minimal transverse cross-sectional area of 
the central shaft region. 

7. The device of claim 2, wherein the lock and the retention 
element are located on opposing sides of the elongate shaft. 
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8. The device of claim 7, wherein the elongate shaft com 
prises a curved shape when in an unstrained State. 

9. The device of claim 8, wherein the curved shape com 
prises an outer curvature and an inner curvature, and wherein 
the retention element is located along the outer curvature. 

10. The device of claim8, wherein the retention element is 
a first retention element, and the delivery device further com 
prises a second retention element spaced away from the first 
retention element a longitudinal distance along the elongate 
shaft. 

11. The device of claim 2, further comprising a suction 
catheter configured to removably reside in the elongate pas 
SageWay. 

12. The device of claim 11, wherein the suction catheter 
comprises an atraumatic distal tip. 

13. The device of claim 11, further comprising a stylet 
configured to reside within the elongate passageway. 

14. The device of claim 13, wherein the stylet is further 
configured to reside within the suction catheter when the 
Suction catheter is located within the elongate passageway. 

15. The device of claim 1, wherein the elongate shaft com 
prises a grooved piece and a lid piece, and wherein the 
grooved piece comprises a side opening, and the lid piece is 
configured to removably cover the side opening togetherform 
the elongate passageway. 

16. The device of claim 15, wherein the grooved piece, the 
retention element and at least a portion of the atraumatic distal 
end are integrally formed. 
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17. The device of claim 1, wherein theatraumatic distalend 
comprises a low durometer material having a hardness in the 
range of Shore 20A to 80A. 

18. The device of claim 8, wherein the elongate shaft has a 
radius of curvature of 7-9 inches. 

19. The device of claim 1, wherein the elongate shaft is 
configured to deflect from a radius of curvature of 7-9 inches 
to a radius of curvature of 1.5-2.5 inches with a force in the 
range of 0.25-1 lbf when applied transversely to the shaft. 

20. The device of claim 1, wherein the elongate shaft is 
non-malleable. 

21. The device of claim 1, wherein the retention element is 
positioned 2 cm or less from a distal most portion of the 
delivery device. 

22. The device of claim 1, further comprising a proximal 
alignment region to indicate a maximum insertion distance. 

23. The device of claim 22, wherein the proximal align 
ment region is 10-11 cm from a distal most portion of the 
delivery device. 

24. The device of claim 22, wherein the elongate shaft 
further comprises a handle, and wherein the proximal align 
ment region is a portion of the handle. 

25. The device of claim 2122, further comprising an align 
ment clip, wherein the proximal alignment region is a portion 
of the alignment clip. 

26. The device of claim 1, further comprising a proximal 
alignment region with a size and shape configured to resist 
entry into a patient’s oral cavity. 
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