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Abstract:

An airway.stabilization system that may be used with human patients or with animal patients in
veterinary applications having anatomical and facial geometries of various sizes and configurations
including pediatric, and, in particular, addresses the unique challenges associated with maintaining
the mechanical ventilation of infants and children. The stabilization system may be fitted to any
airway device or endotracheal tube apparatus of any size to maintain an airway in a human or animal
patient's trachea and allows both lateral and longitudinal adjustment of the airway device insertion
depth and prevents unintended extubation of a patient resulting from the application of
multidirectional forces of any type to the airway device.
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ADJUSTABLE AIRWAY STABILIZATION SYSTEM FOR PATIENT FACIAL
SECMETRIES OF VARIOUS SIZES AND FOR PEDIATRIC AND NEONATAL

APPLICATIONS
CROSS-REFERENCE TO RELATED APPLICATIONS
R Thiz application claims priority to U.S. Provisicnal Patent Application MNo.

3T GER filed March 9, 2020, the entire disclosure of which is incorporated harein by
referanos,

FIELD OF THE INVENTION
ey Tha prasent invention relates generally to human and veterinary medical
devices, Speoiically, the present invention relates to an airway stabilization system

signad © maintain an alnway device in a presalected position in the frachea of a human

patiant of an animal and R praventing clinically significant movement thereof and
unintentional scubation of the patient or animal in response {o the application of significant
mudtidirectional forces to the airway device. More specifically, the system of the present

brvartion relates o an adjustable airway stabilization system and securing device that

7

snables precise, safe and effective positioning of an airway device or endotrachaal tube
ETTY it an ahrway of patients having facial geomstries of vatious sizes,
padistyio patients.

BACKGROUND OF THE INVENTION

R ) tndotracheal intubation is a medical procedure used to place an airway

davice {artfical airway) into a patient's trachea or alrway. The use of an away device is
mardaien i gltuations where an individual, or an animal in veterinary applications, is
urabie o dependantly sustain the natural breathing function or maintain an open alrway
sy v unoongciousness, trauma, disease, diugs or anesthesia. Thus, life-saving
machanical ventilation s provided through the alrway device, which may be in the form
of an endotracheat fube (ETT), or a supraglottic airway device such as & laryngeal mask
alrway (LMA], King Alrway, or one of several other commercially available airway devices,

mndotracheal intubation s accomplishad by inserting an airway device into

i, down through the throat and larynx, and into the trachea. This procedure creates
atificial pessageway through which air can freely and continuously flow in and out of a

patiant's ings and prevants the patient's alnwvay from collapsing or oocluding.
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HOOsY s very important that the airway device be positioned corraectly and
maintained & the correct position in the trachea. If the device moves out of its proper

pomtion it ihe rachea and into the right main stem bronchial tube, only one fung will be
vantilated, Faliure to ventilate the other lung can lead to a host of severe pulmonary
complications. Morgover, if the airway device moves completely out of the trachea and into
he pharytn asophagus or completely outside the body, the patient will become hypasic
dug 0 the lack of ventilation to the lungs, a condition which typically results in life-
threatening braln Bjury or death within 8 matier of only & few minutes,

ﬁwzm Lven after an asmay device has been positioned mrrecty subsequfarﬁ

st An intubated patient may restisssly move about and may also attempt o

IETIOVE an ainway device, whether consclous or subconscious, particulardy if the
o«:x ot fs uneontioriable or having difficulty breathing, which can lead to paniz. In the case
of an animal patient, agitation may be particularly pronounced due to the animal's lack of
nitive awaranass or understanding of its circumstances and an instinclual survival

o Tlighd reaponse. A large animal or a carmivore can pose a serious danger not only
fo dsell but also {0 a treating velerinaran and anyone in close proximity under such

aifeumsiances.

REH Medical smergencies may ocowr anywhere, Accordingly, emergency

o
el
%
]
f’;

dical ssrvice personal {Le, paramedics) may be called upon to insert airway devices
i wd-obhospital amergency setlings. for sxample at accident scenes, and miltary
parsonnet in combat situagtions, I ameargency response vehicles, as well as in hospital
amergency department physicians, anesthesiologists, and critical care

Therefore, such unintentional movement of either the patient or an airway
davice & not uncammeon, particutarly when the patient is moved from an out-of-hospital

3. such as any one of the afore-mentioned scenarios, 1o an emergency department

arther, anytims an intubated patient is be moved, for example, not only from

3

ary arnbulanes 10 8 auma faciiity, but also from one hosmtai to ancther hospital, from one

-+

thaatad, or from a hospital to an outpatient rehabilitation facility, unintentional movement
of an ainysy device is a risk. BEven repositioning an intubated patient in a hospital bed, or

CA 03170847 2022-9-7



WO 2021/183579 PCT/US2021/021592

0 the case of an animal, In a recovery cags, may cause unintentional movement of the
endotrashaal wbe,

G0N ingdveartent movement of an ainvay device may algo occur as a result of
moving extemal ventilation equipment, such as a conventional mechanical ventifator or bag

aily, the external ventilation squipment is connected {o the external end

an air condutl 1o establish air flow to and from the lungs. Inadverdent

roR

r sther excessive maovement of the air conduit, may not only disconnect i from

]
o
froell
=
oy
W
“
=
3

e alrway devies, but may also transfer movement to the ainvay device, thereby shifting

i froen iy propsy position and causing unplanned extubation.
1\,3@? Unplannad extubation is a hazardous and costly problem in humans, a

pradlgm which studies have esiablished ocours at an unacceptably high rate. For

¥

185 Million intubated, mecharnically ventilated ICU patients in the United

icing, S.LC.C. Critical Care Statistics 2017). A review of the world-wide
madical Hargire suggests that the world-wide rate of unplanned extubation averages
approdimataly 7.31% of extubatad patients. Lucas de Silva, Unplanned Endatracheal
Sxivbalion in the infensive Care Unit: Systematic Review, Critical Appraisal, and
Svidence-Based Recommendations. Anesth Analg 2012; 114:1003-14. Applying the
workiagide average o the ULS, figure above, an estimated 120,000 patients in the United
States aione oxperience an unplanned extubation each year., Such unplanned

axtubations gre postly, not only for patierts who experience increased rates of morbidity
and morkality, b also for hospitals, physicians and insurance companies whao incur the
ne*miu cosis aesociated therawith, The annual intensive care unit (JCU) bed cost

associated with unplanned extubations in the United States alone is estimated at $4.9

B inoludes imaging, pharmacy, and laboratory expenses. (Extrapolated using
data from the Carson sludy referenced above and the cost of long-term care acgording
Wwthe U8 Department of Health and Human Services National Clearinghouse for long-
tarm oarg Wormation., Ses also 8K, Epstein, ML, Nevins & J. Chung, Effect of
tubaticn on Quicome of Mechanical Ventilation, Am. Journal of Respiratory
arnd Orifon! Care Medicine, 161 1812-1816 (2000) which discusses the increased

kedfiood of fong-term care outcoms). Moreover, it is not unknown for jury damage
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reonal injury lawsuits arising from unplanned extubations to be in excess of

R Ciearly, the economic losses related o unintentional extubation of animals
are ol oas sevious as the welldocumented sconomic josses in human oases,
Nonetheless, economic losses in the agricultural ssctor of valuable farm animals,
oreeding stock, and food resources, particulany in underdeveloped countries, cannot be
ored. Un the domestic side, as anyong who has lost g beloved pet can attest, the

nal pain can sgual that experienced at the loss of a family member. In view of the

he high incidence of unplanned extubation and the associated increase in

osts implies that an improved restraining system is sorely needed, a system

26
i
3
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he copacity o resist the application of forces which would otherwise result in
movament of the ainway device.

R Vatous prior art systems have stlempted to address the problem of

w most cormmaen approach for securing an airway device (typically, an
iotracheat Wubs) & with adhesive {ape. Umbllical tape may be used as an alternative.

,,
Ly
4
(9
e
Yy
ard
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il the same challenges. The tape & fled around the patient's neck and then
wrapped and ted around the smooth outside surface of the endotrachea! tube itsell
Arranged in this fashion, the tape is intended 1o anchor the endotracheal ube o the comer

of the ;\mewt% mouth and preveni’ its unintentional movement. While the use of tape in

ecimes covaered and/or saturated with blood, saliva, or other bodily
Suids, Conssguently, the endotracheal tube may be readily moved from its preferred
posiion n & patient's trachea. In spile of s widespread use, adhesive or surgical tape is
wostully inadequate in providing protection sgsinst movement resulting from the
application of mullidirectional forces such as bending, forsionalfrotational or substantial
ateral forces {o the device, Torces which may exceed fifty (80} pounds in magnitude.

RO The results of two studies of the restraint capabilities of current devices and

mathads are sat forth in Tables 1 and 2 below. Such devices and methods do not provide

i
i
hows,
7
v
@

rasistance o prevent unpianned extubation. Clinically significant movement is

p541

gednad ag longituding! movement of the airway device in a direction towards or away from
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he patient's

mouth to a point where the tip of the airway device has moved beyond the

mnvax o vaest cords. Typically, such movement in a human patient is in the range of five

o g
FERY $on ow
=i 0S8

avan {71 certimaters. In an animal, it may be significantly more or less, dapending

R LSS R TENG

B s of the

7

animal. For example, clinically significant movemaeant in a cat is
sonsiderably lsss than olinically significant movement in a long-necked animal such as a

hovss o a givafle
Restraint

: UMedian | Min Max
}"immaf‘ Fibe Holder 588 e 9044
CAdhesive Tape o580 3.08 398
Non-Adhesive Tape 748 | 242 2772
: Eoros to Exiubate {Fom mgvémenﬁ in Lbs.
Owens, et al. Resuscitation {2009)
o Table 1
""" o Median | Min “‘“’”“M"a\?igx
Aahesive Taps (Li :ehe 18.58 15 25
Tube Tamer 128 | 10 15
recision Medical 8.8 7 10
CBlomedix Endogre 107 8 i3
iomas Tubs Holder T 28 A3
é"“?"afce to Extubate (2 cm movement) in Lbs. ’
g Carlzon, et al. Annals of Emergency Medicine 2007

Table 2

I the human medical field, afforts {0 address the foregoing problems have
apparatus such as disclosed in U.S. Patent Ne. 5,353,787 issued Qotober 11,
1884, o Frice. Proe discloses an apparatus having an oral sitway for providing fluid

ommunicstion for the passage of gas from a patient’s mouth through his or her throat and

o tha rachea, the aal alnway being releasably attached to an endotracheal tube for use

cermes et iey
FORLETES 3
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in combingtion thergwith, While Price's apparatus eliminates the smooth surface of the
fubs and resisis longitudinal movement in relation to the oral airway, his system does not
aidrees the above-identified problem of resisting multidirectional forces. Morgover, Price’s
devins cannat prevent clinically significant movement of an airway device in relation to the
voust corde and an unplanned exiubation resulting therefrom.
RS Oiher attempls 10 solve the aforementiongd problems have employed
auxiliary mechanical securing devices {o maintain the position of an endotracheal tube in
& \:}s@z Many of these auxiliary mechanica!l devices include some type of plate which is
atached o the patient's face, usually with one or more straps that extend around the back
of the patient's head or neck. The facepiate includes some type of mechanical contact
davics that gring the smooth surface of the endolraches! tubea. Typical mechanical contact
ude thumb screws, clamps, adhesives, locking teeth, and straps. By way of
{\cﬂg\% .S Patent No. 4,832 019 issued to Weinsteln st al. on May 23, 1989, discloses
aalatracheat ube holder which includes 3 hexagonally shaped gripping jaw that
Slamips around the tube after § bas been inserted intoe a patient's mouth and a ralchet-
o 3”233{._, rrangemeant designed o refain the gripping jaw in position around the tube.
Wainsieln's palsnt disclosure siates specifically that the tube will not be deformead.

Nowsver, the fundsmenial mechsnics of 8 hexagonal receptacle applied around a

oylindrioal fube 10 stabilize #t reveal that the hexagonal structure will not inpart force fo
the uhe of sufficlent magnitude to prevent longitudinal movement. it has been found that
i sufficland prassurs is applied directly to the tube by the gripping jaw, the tube will deform
or aven crush, thereby decreasing ventilatory efficiency 1o the point that airflow to the
patient's lungs will be restricted or even cut off, an extremely serious problem.

TS LS. Patent No. 7,568 484 issued on August 4, 2008, and U.S. Patent No.

28,154 issued on December 8, 2008, both to Blierman ef gl disclose endotrachest

Fix

il securament aystems which include straps extending from the corners of a patient's

mouth above and below the patient's sars on each side of the patient's head. However,

he devices disclosed in the ‘484 and the 154 patents merely retain the posilion of the

Fa

&

fuhe i the patient's mouth and cannot prevent movement thereof in various directions,

sither longitudinally, rotationally or laterally, as hereinabove described.
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53’4

3 Spaaifically, to maintain an effective restraint, attending medical personnel
rworease the amount of clamping force applied on an abbway device. Increasing the
amount of clamping force to an effective level may pinch the device 10 the point where a
partion of the nner tube dameter {and hence air passageway) is significantly restricted.
Ragtricting the oross-sectional size of the alr passageway decrsases the ventilatory
efficancy of the ube, thereby decreasing the respirgtory airflow. The restriction of the
croas-sactional size of the air passageway creates resistance o both inspiratory airflow
and sxpiralory airflow. nsufficient airflow during inspiration can lead {o hypoxemia, which
= probiematio, bl can be overcame by increasing the positive pressure of the ventifation
sowce. Howsvar, during expiration, any increased pressure due to constriction or
soreasad ubs diameter, increases the amount of wark 3 patient must perform to simply
sxhale. nvreased pressure can aiso iead 1o barotrauma in the lungs and resistance to
sypiratory aipfiow can igad to multiple other adverse effects within the lungs. Impairing a
gatient’s ventiations may resull in serous medical effects, particularly with patients

whose funclions are aiready compromised. Therefore, the ability for cliniclans to

mialy stabilive an abtway device for prevention of unplanned extubation without
constiction of the alr passageway is crucial for patient safety.

In addition to the foregoing, cother issues have arisen with respect to
standard respitatory ocomectors thal serve gs conduits betweesn the endotracheal tube

andd avtificial ventilator for the puwrpose of maintaining a continuous flow of air from the

tion source to the patient's lungs. Blandard conngctors must be tightly seated into
the endotrachsal lwbe o avoid unintentional disconnection of the ventilation source from
the andotracheal Wbe duwing mecshanical breathing. A tightly seated connector is often
difficuit Tor the oiinivian to remove from the endotracheal tube, when necessary. Therefore,

an albtway doevice with 8 connecior that prevents unintentional disconnection yet allows

o ouick and essy intentional connection and disconneaction s nesded.
NEE RN Mare recently, U.S. Patent No. 8,001,968 issued on August 23, 2011, and
\

LLE Patent Mo, 8,738 795 issued onJune 3, 2014, both to Arthur Kanowitz, the inventor

grassnt preantion, disclose attway stabilization systems which address many of the

sms set forth sbove, Continuing research into ways of providing even more

advancad and rapidly deployable airway stabilization systems have resulted in yet further
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mgrovamnenis to the overall design of the system components, which also may be used
s acldress analogous problams in the velerinary medical field. However, issues rslatad

iy e wide range of ETT tube sizes and patient facial geometries remain unaddressed.

{0 i}ryg)isamed and accidental extubation of children and neonates is an area
of significant concemn. infants and children have unique challenges with endotrachsai

tube wc«ﬁmem and pediatric patients are at particudarly high risk for unplanned

xhibation dus o anatomic and physiclogic factors. Securament of endotracheal tubes is

fal to the successiul reatment and aven the survival of premature infants who frequently
requdre manths of infubation in pediatrie infensive care units. Currant practice employs
fape whish s wrapped around the tubular body of an ET7 and then around the infant’s
haad ansifor neck. Bowever, tape f freguently found o be iritating to the highly sensitive

skin of infanis, and 8 {ape-frae arway device securement sysiem is needed to ensure

bie mechanicsl vaptilation. Unplanned exdubations in newboms and pediatric patients

are unfortunalely comman, potentially devastating, and costly, often leading to a variety
of ssvious, ife-thraatening cardiovascular and respiratory complications such as hypoxia,
hypercarbiy,  alneay  frauma,  ventilator  associated  pneumonia,  intraventricular
hemorrhags, and desth. intubation systsms presently available for mechanical ventilation
of mors fully devaloped children and adulf pstients are simply unsultable for infubation of
yvoung ohildren and infants. An improved pediatric sscurement system that reduces the
nplanned extubation in Infants and children s needed which would improve
5 for these calegorias of patients.

in view of the foregaing, # will be apparent (o those skilled in the art from

sure that a nesd axists for an improved airway stabilization systaem which not
oy profects an alnway device from occlusion and crushing, but also iz easier o apply to
a patientwhila at the same time maintaing the davice in its preferred position in a patient's

waches and pravenis clinically significant movement thereof with respect to the voceal
corda as 8 result of the application of mullidirectional forces of significant magnitude
thareta, Spscifie nesds axist to address the variations effective positioning of an airway
device or andotrachest tube apparatus (BETT) in an airway of patients having anatomical
and facial geometrias of various sizes and o address the unique challenges associated
with maniaining the meachanical vantiistion of infanis and children. The present invention
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sodresses thase needs in the art as well as other needs, all of which will become apparent
o thase skilled in the art from the accompanying disclosure,

SUMMARY OF THE INVENTION
LR in order 1o address the aforementioned needs in the art, a complete airway
slabiiization systern s provided which may be fitted to any airway device that may be used
with human patients or with animal patients in veterinary applications to maintain an airway

vanimal patient’s trachea, the patient having a head, a face. a chin, a chest,
&/ mouth, &t ol cavily, vocal cords or larynx, a8 thoracic area, 8 trachea having a fength
and fosming an alrway in the patient, and a caring defining a point at which the trachea

o @ el and a right bronchial tube. The stabilization system prevents clinically

Fae

signilivent movemant of the alnway device with respect 10 a patient's vocal cords in

response W the application of forces in any dirsction to the device, be they longitudinal,
wrsionalrotational or bending.

USSR The aitway device has a flexible elongate body which conforms to & patient's
trachas sfier s insialied in the patient. The sirway device includes a continucus sidewal

having ouder and inner surfaces extending batween a proximal (patient-end) and a distal
{rmachine-end} partion thereof, thereby forming a hollow conduit through which the airway

s\ks{}i;ll} It an embodiment, & securing apparatus or stabilizer includes a frame,
bridge or support member, as the terms will be used interchangeably herein, secured to
e patient and & Inwer structire or clamsheli-lype clamping member aperatively
connacied therete, 38 the elements and aperation of which are described in greater detail

The clamping member is configured 1o interact in clamping engagement with the

wous sidewall of the sirway device via a carlage member or collar adjustably

i e tower structure to prevent clinlcally significant movement of the patient
engd of the arway device with respect to the vocal cords of the patient. The bridge or

suppaont memiber s formed of a single struciure 1o allow greater ease of application, the

bridge or support member being structured and arranged o be secured over the face of
t}?;;; and operatively connected to the clamping member while, at the same time.

sase of access to the patlent’s oral cavity for suctioning and oral hygiene.

CA 03170847 2022-9-7
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HUEREN The céampiﬁg member ar tower structure s adjustably secured to the frame

prot memier and extends cutwardly thevefrom along a longitudinal axis in a direction

away from 3 patient's face. The clamping member includes a pair of ocppositely disposed

ally tercommecied o-shaped collars or clamshells, sach collar or clamshell having a

and a sscond end and 8 body portion extending therebetween, the hody portion

Sy
TR

VN an e surface and an outer surface, the inner surface of at least one of the ¢-

G collars or slamshells including 2 plurality of substantially uniformly spaced-apart

sositioned axially along the inner surface of the body portion and
axianding substantially inwardly therefrom, and a plurality of structural recssses
positionad soaally along the inner surface of the body portion intermediate an adjacent
twa of the phaslity of substantially uniformiy spaceg-apart annular flanges and structural
racesses of the clamshells.

{G028] i one embodiment, the carriage member includes a pair of pivotally

nfersannectad elongate o-shaped oylindrical members, esch positioned within and

speratively comnesiad 1 a8 respective ong of the oshaped collars or clamshells and

axtending outwardly from the patient’s face coaxially with the longitudinal axis of the
clamping member o tower structure. Each of the elongate oylindrical members includes

st and second ends and a body portion having an inner surface and an outer surface

-

axtending therehstwesn. The ouler surface of at least one of the pair of cylindrical
marabers includes at least one snnular flange and structural recess extending radially
stwardly from the outer surface and adapted to operatively interact with one of the
plurally of structiral recesses formed indermediate the substantially uniformly spaced-

apart annular fanges ;}esst oned amcﬁriy long the inner surface of the at lsast one of the

in another embodiment, the carrdage member comprises one or mare semi-

wally ar e-shaped grommels each positioned within and operatively connected o a
mespactive one of the o-shaped oollars or clamshells and extending outwardly from the

patent's face cogxially with the longliudinal axis of the clamping member. Similar in

10
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cordiguration to the clamsheils, each o-shaped grommet has first and second ends and &
vody porion having an inner swrface and an outer surface extending therabetween. The
auter surface of mach grommast inciudes at least one annular flange and structural recess
axiending radially cubwardly from the outer surface and adapted to operatively interact
with ane of the plurality of structural recesses formed intermediate the substantiaily

formby spaced-apart armular flanges positionsd axially along the inner surface of each

“%
af
ot
.
b

Tighalls (o relain the ainvay device in a presslected positian na patient’s airway.

sxampla and not of mitation, 8 presgure sensitive adhesive {PSA) adapted {o adheswe*y
2as the outer surface of an ainway device.

{RETY in still ancther embodiment, the airway stebilization syslem ncludes an

ustalde ratohel mechanism adapted to releasably clamp ETT's of different tube sizes,
IOEEY it an embadiment, the carriage member includes a first release mechanism
adapted o parmit selective adjustment of the position of an airway device with respect to
B palisnts voost cords.
aem In st another embodiment, the airway stabilization system includes a

sacond releass machanism adapted to selectively position the carriage member within the

{»35‘: in yel another embodiment, the alrway siabilization system includes a
iateral position adjustment mechanism adapted to laterally adjust the position of the tower
structure o the bridge or support member.

s i an ambodiment, the ajrway stabilization systern includss a locking

machanism adaplad {o releasably lock the pivotally interconnected clamshelis together

arentisily around the cardags member in stabilizing and supporting engagement

snather embodiment the airway stabilization system focking mechanism

3 8@ releass mechansm, for example, a quick-release actuator or button

o-shaped collars or clamsheills may be easily and rapidly released from
engagement with one another.

These and other features, aspacts and advantages of the present invention
paceme appagrert o those skilled in the art from the following detailed description of

11
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e
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”‘JJ’

ed smbediments taken in connection with the accompanying drawings, which are
zw‘\ sunnarized below, and by reference o the appended claims,
BRIEF DESCRIPTION OF THE DRAWINGS

U Referring now o the attached drawings which form a part of this original

ia&éiﬁﬁ“ Fig. 1 is @ front side parspective view of portions of an airway stabilization
system ncluding an alrway device and a carriage member or collar positioned thereon in

asuardance with an smbaodiment of the present invention;

INGER]Y Fig. 2 g front side pargpsctive view of portions of a securing apparatus or
stabifizer of the ainvay atabilization system of Fig. 1 including a supporting bridge or frame

roand ower structure or ciamséxeiiﬁtyga ciamging membear having an integrated

releasably angage an alrway devics;

WONET Fig. 3 i & top plan view of the portions of the airway stabilization system of
Fig. @ showing the clamsheli-type clamping member and the integrated carriage member
OF aoliar i ah open position

massl disa fmﬂt alevation visw of portions of the airway stabilization system
of Figs. 2 and 3 &s viewed from the {op of a patient’s head;

U Fig. 5 8 a loft side slevalion view of portions of the airway stabilization
syaten of Figs, 2.4

LR Fig. 8 is a bottom elevation view of the airway stabilization system of Figs.

<-8 as viewed fram a patient’s chin;

USRS Fig. 7 s & top perspective view of the portions the securing apparatus or

stabilizar of the alrway stabilization system shown in Fig. 2;
1H083) Fig. 8 s a top plan view of the portions of the airway stabilization system of
By 3 showing the olamshelidype clamping member and the integrated carriage member

o sudlar i & olosad position:

R Fig. 8 s & front elevation view of portions of the airway stabilization system
of Fig. 8§ as viewed from the top of a patient's head:
LR 2 Fig. 10 s a2 left side elavstion view of portions of the airway stabilization

system of Figs. 8 and &
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R Hg, ¢ is a top side perspective view of the portions the securing apparatus
o stabiiver of the arway stabilization system shown in Figs. 8-11;

U Fig. 13 is a bollom side perspective view of the portions the securing
apparatug of stabilizer of the airway stabilization system shown in Fig. 12;

el Fig. 14 is a potiom glevalion view of the airway stabilization system of Figs 6

ana 7 showing the integrated cartiage member or collar positionsd in the tower structure
or clamshei-iyps olamping member in a direction foward the patient which would position

Hached twbe deeper i the patient’s alrway;

REERE Fig. 15 s g top side perspeciive view of the airway stabilization system of
Mg, T
REUSU Fig. 16 Is & bottom side parspective view of the airway stabilization system

mosY Fig. 17 is a bottom elevation view of the ainvay stabilization system of Figs.5
and 7 shawing the integrated carriage member or collar positioned in the tower structure
or clamsheli-byoe olamping member in a direction away from a patient’s face which would
position the attached twbe more shallowly in the patient’s airway:

Fig. 18 is 2 top side parspective view of the alrway stabilization system of

iy, 1Y s a bottom side perspective view of the airway stabilization system

S Fig. <0 is a top plan view of an integrated carriage member or collar shown

HOER] Fig. 21 = a top side pearspective visw of the integrated carriage member or

Fig. 32 Iz a top plan visw of an integrated carriage member or collar shown

TGRS iy 23 is a top side perspective view of the integrated carriage member or
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Dase] Fia. 34 ia a bottom elevation view of the integrated carriage meamber or
oiar of Fige, 20-33%;

ERES TN Fig. 258 i3 a front elevation visw of the integrated carriage member of collar

of Figs, 20-24

asg] Fig. 28 is & fromnt side perspective view of portions of a securing apparatus

or slabiizer of an airway stabilization system including a supporting bridge or frame

mibar, and tower structure or clamshelbype clamping member having an integrated
samage member or collar adjustably positioned in the tower structure and adapted to
releasably engags an Aitway devise in accordance with another embodiment of the
presant nventon;
sy Fig. 27 s & side peargpective view of a securing apparatus or stabilizer of the
at of Mg, 28 shown having an airway device positioned therein to flustrate the

ety theres! more clesarly;

Fig. 28.A is a top view of an airway stabilization system lustrating the
slomants 8 samage member or collar adjusiment mechanism for securing airway devices
ying dismsters shown fitted on a large diameter airway device;

Hasy) Fig. 2858 is a top view of an arway stabilization system illustrating the

stamerds & carriage membser adjustment mechanism for securing airway devices of
varying dhamaters ghown fitted on 3 small diameter airway device;

D084} Fig. 29.A 08 & top view of the airway stabilization system of Figs 26 and 28.A
showing the slements of g mechanism for adjusting the insertion depth of an airway
davics having o large dismeter in a patient;

SR Fig. 29.8 s a top view of the airway stabilization system device of Figs. 26

and 288 showing the elements of a mechaniam for adjusting the insertion depth of an
aivway devios having a small diameter in a patient;

{3O88) Fig. 30 is a side perspective view of a securing apparatus or stabilizer of an
ainway stabilization system including & tower structure or clamshelitype clamping member

having an indhviduad gr@mm@t member adjustably positioned in the tower structure and
adapiad o relpasably angage an airway device in accordance with an embodiment;
[OETY Fig. 31 A Is 8 side perspective view of a tower structure or clamsheli-type

clamping masnber shown in an opan position and having mulliple individual grommet
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mambears adiustably positioned in sach of the c-shaped portions thereof and adapted to

s
{
.{I
[
57
iy
g
it

¥oSngage an aitway device having a small diameter in accordance with an

NEELE g, 31.B s a side perspactive view of a tower structure or clamshsii-type
clamping maember having individus! grommet members adiustably positioned in each of
e ewhaped porlions thereof and adapted to releasably engage an airway device having
@ large diameter it accordance with an embodiment;

R Fig. 32.A is a side perspective view of 3 tower structure or clamshell-type

clamping member fiustrating the clamping member in a closed position encapsulating an

ndtividual gromimet member, the clamping member being secured to the bridge or frame

mamber by @ releass meachanism in accordance with an embodiment;
N Fig. 328 8 a side slevation view of an individual grommet member

slustrating 2 radial snap or lock mechaniam adapted to hold the two ¢-shaped halves
Fin @ locked pesition in acoordance with an embodiment;

Fig. 320 s a top plan view of the grommet member of Fig. 8.8 in

acoordanss with an embodiment;
W/OTY Fig. 33.A 18 a partial sectional fop perspeclive view of the airway

saton syslem of Fig. 32.A having portions of the bridge attachment and release

mashanism removed o llustrals the elements thereof more clearly;
N R Fig, 33.B & a pattial scctional top perspective view of the airway

stabiization system of Fig. 33.A showing the direction of lateral adjustment thereof on a

rack portion of the frame or bridge member;
G EEE Fig. 34.Ads & partial sectional top perspective view of an airway stabilization

systam having portions of the bridgs attachment and release mechanism shown in an
overigy configuration 1o lustrate the interaction thereof mora clearly;

NS Fig. 34.B is a bottom perspactive view of the release button of the bridge
sitachment and releass mechanisny
TS Sig. 35 i a side parspactive view of the securing apparatus or stabilizer of

Fig. 30 having an individual grommet instalied therein showing the stabilizer in a closed
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naTH Fig. 39 is a side perspective view of the securing apparatus or stabilizer of
Fig. 35 showrn in an open position;

U Fig. 37 Is a side perspective view of the securing apparatus or stabilizer of
Figs. 35 and 38 Hlwslrating the individual grommet in a closed position;

U EREH Fig. 38.A is a side elevation view of a pediatric airway stabilization system

sigliag on a Tvear-old patient showing the frame or bridge posttioning on the patient's

Lo RO SR
Yaoial FEOMENy;

O8H Fiy. 38.8B s a top elevation view of a pediatric airway stabilization system

netatied on & Twearold patient showing the frame or bridge positioning on the patient's

g

SOIENNITG ot the patient’s facial geomaetry;

Ry Fig, 308 s a top elevation view of a pedialric airway stabilization system

osilioning on the patient’s facial geomaetry;

p =

Fig. 40 1 & side perspactive view of a padiatric alrway stabilization system

fed oh an zmsr‘;i;
sy Fig. 41 1) & top perspective view of a pediatric airway stabilization system

nglalisd on ah infanty

ot

3. 4Z I8 a side perspactive view of 3 pediatric airway stabilization system
sifag on an infant showing portions of the ETT positioned in the infant's airway {o

aiter Hlusirale tha positioning of an inflation balloon and depth indicator bands;
{HO8E) Fig. 43 s & fop view of an abhway stabilization system illustrating a
supporiing britigs or frame member, & tower structure or clamshali-type clamping membaey

having sn adegralsd carmage mamber or coliae adjustably posifioned in the fower

structure and & m;‘;‘éage member or collar adjustment mechanism for securing sirway
devices of varying diameters shown in & closed and engaged position with respect to the

ower shruchurs In aocordance with an embodiment;
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FASH O
RIS S

i

r
Prdd

N Fig. 44 is a top view of the alrway stabilization system of Fig. 43 illustrating

oo

the carriage member adjusiment mechanism in a closed and disengaged or released
nosition S adiusting the insertion depth of an airway device;

e
4537

ES Fig. 48.A is atop view of tha airway stabilization system of Fig. 43 flustrating
tha alrway devics clamping interface force vector,

NERSO Fig. 45,8 is atop view of the airway stabilization system of Fig. 44 illustrating
e sarrags rslease force vectors:

IREER N Fig. 48,4 I8 a side perspective view of the alrway stabilization system of

e, 18-21 Hugtrating a shap locking mechanism in accordance with an embodiment;

Fig. 48,8 i3 a side parspective view of the alrway stabilization system of

i 3
b

4348 Hustrating a zip-tie locking mechanism in accordance with an embodiment.

DETAHLED DESCRIPTION OF THE PREFERRED ENMBODIMENTS
WIS Selected embodiments of the prasent invention will now be explained with
referance o the drawings. Rwill be apparent to those skilled in the art from this disclosure

that ihe following descriptions of the embodiments of the present invention are provided

ustvation only and not for the purpose of imiting the invention as defined by the
sppended claims and thelr squivalents,
0083} teferring imtially to Fig. 1, portions of an ainvay stabilization system shown
‘ﬁmenm af numeratl 1 are fHlustrated it accordance with an embodiment of the present

The ainway stabilization system is ussed {o maintain an aitway in a human {(or
Snimal patient in velgringry applications) under conditions where natural respirgtion is
mpassibie or ssversly compromised, The airway stabilization system includes an atrway
device depinted generally at & which has a flexible elongate bady 7 extending along an
axis &-A and having & length, an internal diamegter & and an exiernal diamster Sz, a

wrovimal {paliantand) portion 8, g distal {machine end) portion 12 and a continuous

wpoe.

sidewall 14 having an intemnal surface 16 and an external surface 18 extending between

e prowimal and the distal ends. & connector assembly 30 is operatively connected to

he maching angd 12 of the slongate body of the airway device and is adapied to connect
a vespakyy cormmeator, also referred to 3s 2 18 mm connector, 32 to the airway devics.
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Tha comnedior alse includes “wings” 35 that are grips for inserting { removing the

SN R ey 2 & iem § e
SORNDCior N S o

ot the endotrachesd tube,

NG The away stabilization system ailso includes a securing apparatus 40 (Fig.
2}, portions of which are shown at 72 in Fig. 1, the airway device and securing apparatus

cosparating o mainiain an air passagsway 1o 3 patient’s lungs via the patient’s mouth,
oral csvily, Hhroal, past 2 patient’s vocal cords or larynx into a patient's trachea and fo a
petent's canna {the point where the trachea bifurcates into the bronchial tubes) for
reapiration of the patient. By way of example and not of limitation, the airway device may
Le i the Torm of an endotracheal wbe (ETT) as shown in the accompanying figures, one

avatiable supragioliic sirway devices such 33 a King LT™ arway device manufactured
- King Syslems, Noblesville, Indiana or a laryngeal mask ainwvay (LMA) such as a LMA

(”‘

\%nc* mandzoturad by LMA North America, Ban Diggo, California.

R Fig. 2 depicls the details of the securing apparatus 40 positioned on an
sinvay device § and llustrated in an open corfiguration in which it may be sslectively
maved cosxially aslong axis A-A sither proximally or distally depending upon a patient's
facial geomelry and anatomical structure to ensure proper insertion depth and
matenancs of the airway davice § in the patient's frachea. As the tenms are used hersin,

oroxenad or proximelly refer to a direction or position toward the patient, and distal or

o & position or location away from the patient. When referring to movement
iy relation o the wibe iself, references will be o the maching end or patient end.

S &s shown in Fig. 2 and in greater detail in Figs. 3 and 7, the securing
ludes a supporting bridge or frame 42 which may be secwed 10 a

@ by 2 suitable attachment apparatus, by way of example and not of limitation,
Ghe oF mwre straps 1048 (Figs. 40-42) extending around the patient’s head and securable
by buakdes, Velon or other sultable asttachments, as is known in the art. The bridge or
Trame is wefersbly of unitary construction and in a generally symmetrical configuration
sontoured 10 peonit 1o conform 1o & patient's face when it s secured in position. it may
be Tormed of plastic, rusber, metal, composite material or other suitable materials having
the desired phyaical properties for the application. The frame Includes a body 44, an upper
ar outey surfane 47 facing away from the patient and a lower or bottom surface 48 facing
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toward the patient, the upper and lowsr surfaces being interconnected by a pair of
oppositsly disposed, spaced apart side portions 50, 50" and first and second oppositely
‘ s postions 52 and 54, As bast seen in Fig. 3, each end portion has at least
O aperivg o slot 55 and 58 formed therein respectively and adapted to recsive the
atachmant apparatus or strap 1045, The frame is generally symmetric about a patient’s
Ora cavity and nose, thereby facilitating ease of positioning thereof on a patient's face
and may ako nclude a cheek pad or layer 80, 80" of cushioning material releasably

|

scurad 10 @ lowsr surface 83, 53 of each respective end to reduce pressure on a
\\wn\\s fase and o provide additional comfort for the patient. By way of example and
not of miation, the cushioning material may be a hydrocolioid absorbent, waterproof
matarial, of @ silicone gel pad for use when a patient having bums, skin tears, rashes,
agial halr where an adhesive would be conbraindicated. The cushioning material is
sparatively seowad {o ands 52 and 54 by a suifable securing material such as @
releanable gdhesive or bonding agent or a thin Veloro®™ brand fastener to affow changesout
sment thereo! when the cheek pads become sopiled without being bulky or

artzbie in an embodiment, a skin contact adhesive is applied to the cushioning

aal that will have a perforated pattern to allow moisture o wick {o the underlying

wdrocotiold material, thus permidting multi-day wear of the airway stabilization

Hefarring again fo Figs. 2, 3, and 7 and also to Figs. 4-8, the securing
apparatus 40 includes a generally cylindrically shaped tower structure or clamsheli-type
SEMRNgG Mmambsey 7O operatively cormedcted o the frame 42 via an attachment device 43,

awz desoribad i greater detall below. The clamping member is configured 1o interact in

v engagement with the continucus sidewall of the airway device via a carriage
ambder of collay 72 adjustably positionad in the tower structure to prevent clinically
signfivant movement of the distal {patient-end} of the airway device with respect to the

vonal sords of the patlent. The collar extends in a substantially perpendicular direction

e

rom the outer surface 47 of the frame 42 coaxially along axis A-A. The clamping member

FOoingludes @ pale of oppositely disposed pivotally interconnected c-shaped collars or

FELOCV
§

G, 78, sach oollar or clamshell having a length, first end and second ends 78,
78 and 86, 8, an inner surface 82, 82 {(Fig, 14) and an outer surface 84, 84", Each of th@

clamshells
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s has a palr of generally paralle! extending edge surfaces 88, 88’ and 88, 89
respactively, the edge surfaces and the corresponding o-shaped clamshell each defining
s abposad, sambovlindrically shaped cavity 80, 80" about the axis A-A. These cavities
iost Slearly shown in Figs. 18 and 18,

R ER R Refering to Fig. 14, in an embodiment the inner surface 82 of clamping
mambsy or collzr 7O ncludes a plurality of substantially uniformily spaced-apart annular

langes 8Y positionad axially along the inner surface thereof and extending substantially

ally Inwartly therefrom, and & plurality of structural recesses 94 posttioned axially
siong the Inner surface of the oollar or clamshell intermediate an adjacent two of the
olurality of substantially uniformiy spaced-apart annular flanges, At least one structural
recsss B axiends radiaby inwardly from inner surface 82 intermediate first and second
amds T8, 78 in a direction parallel 1o axis A-A. As will be described below, the recess 85

teracts i mating angagement and cooperates with a corresponding at least ong rib 118

rmed i carriage member or collar 72 1 prevent rotation and mainiain the alignment of

e carriage mamber of collar 72 in the ower structure.
o Ag shown in Figs.2-3, it operation the collars or clamshells 75 and 76 are

pivolally nterconnected, for example, by a pin 121 which extends through a plurality of
hinge members 122, 122 operatively connacted to edges 88 and 88’ of the clamshells 75
and 78, respacthaly. A handle or operaling arm 77 extends radially outwardly from edge
S5 ot oodlar 78 and s adapted to facililate upening and closing of the clamshells. Referring

W Figs. § and 89413, the clamshells are shown i a closed position and in mating contact
Wwilh one another saimg edges 88, 88" and 88, 89, thereby forming a cavity 124 defined

wioh mechanism includes a hc:»usaing 128 having an aperture 129 formed therein, the

LRy

apsttiye Deing sdapied 1o receiva g lateh member or fingsr 138 operatively connected to
the operating am 77 and exiending cubwardly therefrom. A release button 138 is urged

into locking angagement by a spring or other biasing mechanism with the finger 138 whan

the collars o clamshells 75 and 76 are closed about the carriage member 72, Depressing

o
L
ose

138 re g the finger which, in win pammits the clamshell or collar 76 to be
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rotatadbly apened, thus releasing the carrlage member for either positional adjustment

RONG 119 axy &4 ramoval from the ower structure 70,

LR The elements of the carriage mermnber or collar 72 are illustrated Figs. 20-25.
Ths carriage mambaer is formed by a pivolally interconnected elongate c-shaped oylindrical

aeavibeyy 108 and 8 curvilinear cover or olosure member 104, each of which includes first
and second ands 106, 108 and 108, 108 respeciively and a body portion 110, 110, each
body portiaon having & ocuved, semi-oylindrical inner surface 112,112°, an outer surface
T4, 1147 and & pair of generally parallel extending edge surfaces 115, 115 and 118,
118 respeatively’ extending therebetween. The outer surface of cylindrical member 102

]

2ast one annular flangs 118 and structural recess 120 extending radially

from the outer surface 114 and adapted {o operatively interact with one of the
clursiBy of structural recesses formed intemediate an adjacent two of the pluralily of
substardially uniformly spaced-apart annular flanges positioned axially along the inner
surfans of clamshell 78, As best shown in Fig. 24, at least one rib or flange 119 extends

rachialy outwardly rom outer surface 114 intermediaie first and second ends 108, 108 in

Hrecton parallel o axis A-AL The at least one rib 118 interacts in mating engagement

and ooopssates with the at least one siructural recess 85 formad in clamshell 75 o

T4 of evlindrioal meamber 102 includes af least one annular flange and structural recess,
closure mamber 104 may also be g0 structured without departing from the scope of the

Gresent frvention

R D R&:x“@rring now ta Figs. 20 and 21, the elements of the interconnection of the

stongate c-ghaped oylindrical member 102 and the curvilinear cover or closure member
134 are shown The members are pivolally intercornected, for example, by a pin 221
which axiends through a plurality of hinge members 222, 222 operatively connected to
sdgas Tih and 118 of the carriage or collar members 102 and 104, respectively. & handie

G oparating arm 25 extends radially outwardly from edge 116 of closure member 104

dapted to faciitate opening and closing of the collars.
tHGH Thea carnlage members are shown in a closed position and in mating contact
with ons another afong edges 118 and 118 in Figs. 21, 22 and 23, thereby forming a

oy

oavily 230 having a radiug ©. defined by the opposed semi-gylindrically shaped inner
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118, 1120 The collars are retained in locking engagement about an airway
davice by 2 aich meachanism shown as element 235 in Fig. 23. The latch mechanism
mwludes g palr of justaposed latch members or fingers 240, 241 which srmap into locking
sngagamam with one ancther when the cover or closure mermber 104 is wrged into locking
engagament with the ¢-shaped cylindrical member 102, In addition, the inner swifaces 112
angd 112 of the oylindiical and clamping members may be coated with an adhesive
material, by way of example and not of imitation, a pressure sensitive adhesive (PSA)
adapiad v adhesively engage the outer surface of an airway device. In an embodiment, a
vonding agent may be applied or mechanically injected into an interface intermadiate the
auler swrface of the ainvay device and one or both of the inner swfaces 112, 112" 1o
parmmnently affix the collar to the abrway device. in yet ancther embodiment, the inner

surfacss may be texdurad, for example, like the surface texturing found on a porcupine

> selectively prevent axial motion along the A-A axis of an ainway device in one or
h aniad directions.

N PG The inderacltive and cooperative locking engagement between the fower
e of clemshelivype clamping member 70 and the carrage member or collar 72
provides seleclive coaxdial positioning of an alrway device along axis A-A either proximally
- inio the patients alrway) or distally {more shallowly relative o the palients airway)
fing upen & patient's facial geometty and anatomical structure o ensure proper

depth and maintenance of the alrway device in the patient's trachea. For

§~i
T

@ sscwring apparatus 40 is Hlustrated in an open configuration in Figs. § and

Fweith the carriage member or collar 72 centrally positionad within the tower structure 70.

Ones securad on a patient with an airway device positioned in cavity 230, i no additional
wdzh\\“‘m‘i~ o the insertion depth of the alrway device are required, the clinician will close

W cunclinegr cover @ closure member 104 of the carriage member into secure

srgagemsnt with the airway device and then close the collars or clamshells 75 and 78

oking engagemeant with one ancther and with the carriage member, Although the

cinsure meamber and camshel (lower) may be closed separaiely, the system is

A G

o go that the closure of both members may be performed with a single maneuver.

The altway siabilizaton systemn with the securing apparatus in a closed configuration
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having the carriage membsr cantrally iccated within the tower structure is shown in Figs,

Gy Shouid position adiusimenis of an airway device be reguired axially in

responss o3 patisnt's anatomical structure to establish and maintain proper insertion

the carriags member or collar 72 with the tube attached may ba moved int either a
diraction 1 position the tube deeper in the patients rachea as shown in Figs. 1418 orin
w11 o positon the tube more shallowly in the patient’s trachea as shown in Figs. 17-

y either spenartie, once proper arway insertion depth established, the curvilinear
sovar ar clostire mamber 104 of the carriage member and the collars or clamshells 75 and
§ ba chvsed and locked a3 desuribed above, thereby preventing unintended
et of the aitway device andior exdubation of the patient in responsa fo the

applivation of forees therelo in any direction,
U i addition fo the aodal position adjustability provided by the alrway
o system of the instant invention as hereinabove describad, the lateral position
of an alnway device with respect 10 a patient’s oral cavity may also be selectively adiusted
i responss o the patient's facial geometry and anatomical structure. Referring again to
Figs. 3-8, the securing apparatus 7 s operativaly commected to the bridge or frame 42 by
& connscling member or beam 57 portion of the attachment device 42. The struciure of
g o rame 42 and the sttachment device or apparatus 43 enables precise
afignmsnt o an arway device with the patient’'s mouth or oral cavity and clearances

vetwesn the apparatus and the patient's face. The arrangement of the interacting

s of the gyriem permits iIs use over a broad range of facial geomelrias,
adapiad o be used with small of largs diameter airway devices as the situation dictates.

IGs] Ag shown more olearly in Figa. 3, 7 and 8, a linear track 45 is operativaely
connaciad 1o upper surfaca 47 of the supporting Lridge or frame 42 and includes a

pleraiilty of spaced apart teeth 48 sxtending intermediate the side porticns 50 and 507 in
ection parpendicular o the axis A-A. Each of the plurality of teeth is separated from
an adcent one of the plurality of testh by a space or recess 51, the plurality of testh and
ransssay veng adapted o releasably engage a securing oF gripping rmechanisam 65
forming part of the attachment device 43, The gecuring mechanism includes a pinch

release meohaniam 87 having & palr of jotaposed ears or levers 89, each sar or lever
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aluding a distad end 71 positioned in ong of the plurality of recesses 51 and adapted to
ngage an adjacent one of the plurality of teeth 48, When the ears are moved

s another, for example by being manually compressed or squeezed, each of

nds moves out of ds position in a respective one of the plurality of recesses
§1, thus panmitiing lsleral adiustment of the position of the sescuring apparatus 70. A

N

hasig mecharism not shown), for example, a compression spring positioned between

sed ey of lovers s adapted to maintain the distal ends thereof in releasable

engagemeani with the plurality of testh and spaces of recesses on the supporting bridge

WNT Referring now to Figs, 28 and 27, portions of a securing apparatus 1040 are

depicted 1 greater dstall in accordance with ancther embodiment of the present invention.

wwrd,
7
i
i

i&

2ouring apparatus 1040 inciudes a supporting bridge or frame 1042 which may be
seourad o the patient's face by a suilsble attachment apparatus, by way of example and
not of fimitalion, one or more straps 1045 (Figs. 40-42) exiending around the patient’s
haad and sacurabis by buckies, Veloro or other suitable attachments, as is known in the
art, The bridge or frame is preferably of unitary construction and in a generally
symnstrical qonfiguration contouwred o permil { to conform to a patient’s face when it is
ssolrsd in posttion. | may be formed of plastic, rubber, metal, composite material, or
aiher suitable maternals having the desired physical properties for the application. The

frame inciudes & bc}dy 1044, an upper or ouler surface 1047 facing away from the patient

nd a8 owsy of hotlom surface 1048 facing toward the patient, the upper and lower
surfaces being inferconnected by a pair of oppositely disposed, spaced apart side

]
s
7
o
@

8

b

%
o

1080, 1058 and first and second oppositely disposed end portions 1052 and
154, As best seen in Figs 35 and 38, the frame is generally symmetric about a patient’'s
gral cavity and nose, thersby faciitaling ease of positioning thereof on a patient’s face
and mgy 8l include a cushioning material or layer 1060 secuwred {o the lower surface of
sach and o provide additional comfort for the patient. Each layer 1060 has at least one

wure or glot 10584 and 1056 formed therein respectively and adapted o receive the

ey
Cai d
bsd
by
e
25
%)
2

chynert apparatus or strap 1045,

fgiaw) Reafaring again to Figs. 28 and 27, the secuwring apparatus 1040 includes a

cally shaped tower structure or clamshelitype clamping member 1070
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opsratively comneadied (o the frame 1042, as described in greater detail below. The
slamping member & configured 1o interact in clamping engagement with the continuous
sidewsll of the alvway device via a carriage member or collar 1072 adjustably positioned

he nwer structure fo prevent clinically significant movement of the patient end of the

way device with mepect (o the vocal cords of the patient. The collar extends in a
substantislly perpsndicular direction from the cuter surface 1047 of the frame 1042 along
axis B8 The clomping member includes a pair of oppositely disposed pivotally
fvsrconnectad o-shaped collars or clamshelis 1078, 1076, each collar or clamsheil having
first o and second endsg 1078, 1078 and 1083, 1080, an inner surface 1082,

2 and an ot surface 1084, 1084 Each of the clamshells has a pair of generally
caraiiel axienoing adoe surfanes 1088, 1088 and 1088, 108% respectively, the edge

surfanes and the curresponding o-shaped clamshell sach defining an opposed, semi-

o

drivally shapad cavity 1080, 1080 about the axis B-B. These cavities are most clearly
1 Fig 37 from the side and in Figs.28 A and 28.8 from the top. In the embodiment

q. 28, the inner surface 1082 of clamping mamber or collar 1075 includes a plurality

of subsigntially uniformily spaced-apart annular flanges 1002 positionad axially along the
ace thereof and exiending substantially radially inwardly therefrom, and a
sy of atructural recesses 1084 posttioned axially along the inner surface of the collar

of clamshell intermadiate an adiacent wo of the plurality of substantially uniformiy
spaced-apant annukar flanges. As will be described in greater detail below, in the
srrbodimant of Fig. 30, both clamshelis, 1208 and 1208 include the inwardly extending
snnular danges and structural recesses 1002, 1084 positioned axially along the
raspentive inner swriaces thereofl.

ias The airway stabilization system 1 of the embodiment of Figs, 28, 27 and
asinvay stabiization gystem 2 of the embodiment of Fig@. 28 and 29 further include an

wiacted elongale u«»h:’z;}e{i cylindrical members ﬂOE, 1104, each
sositioned within and operatively connected to a respective oneg of the c-shaped oollars

or olamshells 1075, 1078 and extending outwardly from the patient's face coaxially with
G .émgitgzcimai axis B-B of the dlamping mamber. Each of the elongate cvlindricsl
members noiudes Hrat and second ends 1108, 1108 and 1108, 1108 respectively and a
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hody portion 1110, 1110 having an inner swrface 1112, 1112, an outer surface 1114,

&, and & pair of generally paraliel extending edge surfaces 1115, 1115 and 1118,
1118 respectively’ exterding thersbetween, The outer surface of cylindrical member
1108 moludes at least one annular flange 1118 and structural recess 1120 extending

vadisily outwardly from the outer surface 1114 and adapied to operatively interact with

& plurality of structural recesses formed intermediate the substantially uniformly

3

spacad-apant annular flanges positioned axially along the inner surface of clamshelt 1075,

Winile i thve embodimant shown only the outer surface 1114 of cylindrical member 1102
s &t loast one annular flange and structural recess, oylindrical member 1164 may

B0 Be so shuchured without departing from the scope of the presant invention. In
addition, the inner swiaces of ong or both of the cylindrical members of the carriage
mambar of collar 1072 may be coated with an adhesive material, by way of example and
not of imitation, & gressure sensitive adhaesive (PSA) adapted to adhesively engage the
auiley surfane of an aihway devics. In anembodiment, g bonding agent may be applisd or

STV
TS

arioslly ected into an interface intermeadiate the outer surface of the alrway device
and one of both of the inner surfaces to permanently affix the collar to the airway device,
n vl another smbodiment, the ner surfaces may be textured, for example, like the

B axis of an anvay device i one or both axial directions.

ey it opearation the o-shaped collars or clamshells 1075 and 1078 are pivotally
imtersonnacted, S example, by & pin 1121 which extends through a plurality of hinge
s 1123, 1122 operatively connected to edges 1088 and 1088’ of the clamshells

1078 and 1078, respectively. A handle or operating arm 1077 extends radially outwardly

rom eoge 1089 of collar 1078 and is adaplad to facilifate opening and closing of the

Nefering (o Figs., 28.A and 28.8, the clamshells are shown in a closed
position and in mating contact with one another along edges 1088, 1688 and 1088, 1089,
theraby fonmm g g cavity 1124 defined by the opposed semi-cylindrically shaped cavities
S . The coltars are retained in locking engagement by a releasable latch
Wit &% element 1125 i Figs. 28B4, 48.8 and also in Fig.32 A,

e

1) The cavity has an inner diameter C and s adapted to releasably engage

sl encless the pivotally interconnecied elongate c-shaped oylindrical members 1102,
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T4 of integratad carriage member or eollar 1100, The o-shaped cylindrical members

F 1104 ae also pivotally interconnectad by the pin 1121 which extends through
s pluraiity of hinge members 1128, 1138 operatively connected to edges 1115 and 1115’

of the o-shapsed collars of the carriage member. A rotational force which urges the o

respaciively is provided by & spring member, for e»:«xam;:ﬁe a coll spring 1127,
pasiioned on the pin 1121 intermediate hings members 1128, 1128’ Mors speacifically,
the suring-provided rotational force holds the at least one annular flange 1118 and
strustral recsss 1120 extending radially ocutwardly from the cuter surface 1114 of
aviindrioa! mamber 1102 in operative engagement with one of the plurality of structural
reoonses 1084 formed intermediate the substantially untformly spaced-apart annular
flanges 1088 positioned axially along the inner surface of clamshell 1075, This novel
faature permils rapid engagement and disengagement of the tower clamshells and the

cariage masnbsrs or oollars whemby the msitéoﬂ of an airway device in a pat:ent's

- latohed together in response (o the varying sizes of airway devxces used

a patient by a latch or other suitable interlocking feature 1130, In the
ambadiment shiown, the interlocking feature is in the form of a ratchet having a curvilinear
mambay 1138 aparatively connected to edge 1118, Member 1135 includes a plurality of
ratehat festh 1137 formed integrally on or operstively secured to an inner surface 1138

therent, the ratohet testh being struciured and arrangsd to selectively engage a rib or

/

45 sxtending along and radially outwardly from edge or surface 1088 By way

s and not of limitation, Fig. 28 A dllustrales the stabilization system releasably
slamped olrcumferentially around an airway device having 2 8 mm ouler dismeter
songate body ¥ in stabiiizing and supporting engagement therswith. The smbodiment of
Fig. 288 depivts the siabilization system clamped circumferentially around an airway
devics having @ simaller 4.5 mn body 7 in stabilizing and supporling engagement
harewiih. The engsged positions of the pivotally interconnected elongale c-shaped
sylindrical mambers 1102, 1104 reiative {o one ancther may be selectively adjusted by

aithar pushing on & control or relesse bulton 1147 operatively connected 10 elongate, ¢-
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shaper cylindical member 1104, The release button exiends through an apserture 1148
formead in the slamshel]! 1076 and is adapted to rotstably move the cylindrical members
sloser ngethar. Conversely, by Bfting the curvilinear mamber 1135 1o release the rib 1145
from oparative sngagerment with the ratchet testh 1137, the cylindrical members may be
sr apart to accommodats an airway device having @ larger diameter.

Referring now to Figs. 28.A and 28.B, the integraled carmage device 1160

1 & raleased posttion in which iis disengaged from the uniformly spaced-apart

anges 1082 o that the carrdage may be moved distally or proximally along the

5.8 sxis 1o adiust the depth of insartion of an ainway device in a patient. Pressure applied

3

fo 8 second contral or release button 1130 operatively connected to slongate, c-shaped
oyhndn

sl memner 1102, and which extends through an aperture 1183 formed in the
slamahall 1078, provides rotational movement of the cylindrical members 1102, 1104 and
carttage membar 1100 away from the annular flanges 1082, Once clear of the flanges, the
cariage mambar may be moved upwardly or downwardly in a direction parallel to axis 8-
Hirg the refease buttons 1147 ang 1150 betwean two fingers, The adjustability in
e position of the integrated carriage device provided by the systern permits an individual

old

instaling an alrway device in a patient o adjust the insertion depth of the airway device in
sssponse 1o he anatornical structure of @ patient. A novet feature of this mechanism is that
it attows verting! adiustmant of the carriage mernber within the clamshell without having fo
{ vamnove the cartage member from the clamshell, an important safety feature to
argure the whe s not extubated from the patient during vertical adjustment.

R Y Refsrring now to Figs. 30, 31.A-B and 32 A-C, another embodiment 1047
of the sscuting apparatus 1040 of Fig. 2 is llustrated which includes a tower structure or

. ‘.-.—-. -\

slamshel-tyoe clamping member 1200 that baving an individual grommet member 1205

ably positionad therein and adapted to releasably engage an ainway device. Of

walriction to the tower structure of Fig. 26, the clamping member includes a pair

W
of ouposit

italy disposed pivotally intarsonnected c-shaped collars or clamshells 1208, 1208,
aach coliar or clamshell having 3 length, first end and second ends 1210, 1210 and 1212,

SN an aner surlzoe 1214, 1214 and an outer swface 1218, 1218 Each of the
msheis has a pair of gensrally parallel extending edge surfaces 1218, 1218 and 1220,
1220 raspectively, the edge surfaces and the corresponding c-shaped clamshell each
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afining an opposed, semi-oylindrically shapsd cavity 1232, 1222 about the axis B-B. As

sibend above with respect to an alternate embodiment of Fig. 28, the inner surfaces

5 ey

4 of the olamshells each inciude a plurality of substantially uniformly spaced-

wiar flanges 1082 positicned axially along the inner swface thereof and

g substantially inwardly therefrom, and a plurality of structural recesses 1094
'E‘&é{){‘ﬁ}i‘i axiafly along the hner swrface of the collar or clamshell intermediate an
adiassnt two of the plurality of substantially uniformly spaced-apart annular flanges.

¥ g 3
R
33

trr//

The grommet 1205 of the embodiment of Fig.30 Is formed by a pair of
slongate o-ghaped oylindrical grommet halves or sections 1221, 1221, each positioned

ihin ang operatively connectad 1o a respective one of the o-shaped collars or clamshslis

8, 1208 and extanding outwardly from the patient's face coaxially with the longitudinal
axis B-8 of the clamping member. Referring to Figs. 31.A, 31.8, 32.B and 32.C, each .of
he slongate ovlindrical members includes first and second ends 1224, 1226 and 1224,

38 respectively and a body portion 1228, 1228 having an inner surface 1230, 1230,

water surfacs 1238, 12327, and a pair of generally parallel exending edge surfaces

234 and 1238, 1256 respectively’ extending therebetween, The outer surface of
each o-shapsd section 1220, 1220 includes at least one annular flange 1240, 1240 and

frecsas 1242, 1242 extending radiaily outwardly from a respective outer surface
2327 angd adapted o operatively inleract with one of the plurality of structural
sus formed infermediate the substantially uniformly spaced-apart annuiar flanges
ositionsd axially slong the inner surface of camshells 1206, 1208,

R in a closad configuration, the tower collars or clamshells 1206, 1208 are
retained in locking angagement by a releasable latch mechanism or button shown as

elsmernt 1128 in Fig. 32.A. The grommast sections are adapted o be retained in each
respactive damshelt following placing them thersin when the collars or clamshells are in
sithar an opsn of & olosed position. By depressing the release button, the collars may be

apened, thus disengaging each of the grommets from interacting engagement with the

wirway device, thereby permitling the individual performing the intubation o adjust the
depth of nsstion of the aitway device in a patient withoui having 1o remove the securing
pparatus from the patient’s face. Once the proper insertion depth has been realized, the

and the grommets may be again closed about the airway device {(or, in an
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2 gmbadiment, the carriege member) o secure the system in position on the

¥ o

=it Iy pragtice, the arangemeant and interaction of the individual componanis allows

the antlre gysiom o be used as a patient infubation aid. The twe ¢-shaped grommaeat

clivns sre alsg releasably secvursd to ong another by a istch or other suitable

ricoking festure 1250, In the smbodimeant shown, the interlocking feature is in the form
curvilinear glasp 1252, 1252 operatively connected 1o each edge 1236 and 1234
spectively. Tach clasp includes a8 phurality of teeth 1254, 1254, the teeth being
sucired and arranged o selectively engage a rib or flange 12566, 1258 extending along
Haly oubwardly from sdges or surfaces 1234, 1238 In addition, the inner surfaces

b1
”J

v\ﬁw%‘f‘g’ angage the outer surface of an alrway device. in yet another embodiment, the
nay surfaces may be teadwred, Tor example, fke the surface texturing found on a
| o salectively prevent axial mution along the B-B axis of an airway device

iy one of both s diregtions,

o in opergtion the grommet members of sections 1221, 1221 are
interoomecisd in mating alignment within the clamping membaer 1200 thereby forming an
aparive 12380 sdapted o recsive and secwrs an airway device 5. The embodiment of
and 32.8-32.C depicts a grommat adapied 16 receive and seouwre 3 largs

inway device, for example, 8 device having an outer diameter of 6.0 mm. Inthe

ambodimant of Fig. 314, the two grommet seclions are sized 1o form an aperture of

size i raceive g smaller diameter airway device, by way of example, an airway

vies having a body diameter of 3.0 mm. I accordance with the present invention,
gromimet sections of varlous sizes may be selectad for use with and 1o secure airway
devices having corresponding body diameters as required by the patient's anatomy in
van situation. Moreover, as shown i Fig. 31.A, multiple individual grommet sections
. 1323, 1235 may be stacked within the tower structure 1200 without departing from

??;ss?erféng o Figs., 38.A through 34.B, the lateral position adjustment
fthe presamt invention are specifically described. A bracket or mounting arm
stischmeant apparatus 1300 is operatively connected to the outer surface 1084
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of clamshell 1075 and sxtends thersfrom in 8 dirgction substantially perpendicular to the
ongituding! axis B-B, The mounting srm includes a first end 1304, a second end 1308, a

salv of spaced apart side portions 1308, 1308 and oppositely disposed top and bottom

surfsces 1310, 1312 sxiending intermediate the ends and the side portions and

couparating Hemswith tao fonm the mounting am.
[LEE R As shown more clearly in Fig. 344, a linsar track 1320 s formed in the top
bracket 1042 and includes a plurality of spaced apart teeth 1325

side portion 10507 into the linear frack in a direction generally
parpandicolar to the axis B-B and toward the clamshell 1075, Each of the plurality of teeth
is separatad from an adjacent one of the plurality of teeth by a space or recsss 1327, the
pluraiity of leath ard recesses being adapied o releasably sngage a plurality of mating

a stepped bottom surface 1337 of a release attachment or button 1340

Fig. 34 8y Tha release bulton fs structired and arranged {o moveably fit over the second
sngd 1308 of the mounding arm 1302 and be releasably secured therelo. A biasing
machanism 13485, for example, a8 compression spring is positioned between the release
bution and the op surface 1047 intermediste the first and second ends 1304, 1306 of the
mounting anm and is adapted to maintain the testh 1330 in releasable engagement with
the pluralty of teeth and spaces or recesses on the bridge member 1042, Pushing on the
relagss bution in 8 direction loward the clamshell 1075 compresses the spring and
raleases the leath, whereby the lateral position of the tower structure 1070 may be
adiusiad on a patisnt o response o the patient's anatomical features.

R RN Rortiong of an embodiment 1042 of the airway stabliization system of the
sregsent invention configured Tor use in secwring and stabilizing an airway device on a
' catient 1420 is shown in Figs. 38.4A and 38 .8 and on an infant 1450 in Figs. 38.A
Figs, 38.4 and 38.8 Hllustrate the clamping system 1070 is mounted on bridge
o supnating systerm 1042, which is positioned on the face 1400 of pediatric patient 1420

iy the sis- o sight-year-old age brackst. The system is installed on the face 1450 of infant
patant 1450 In the age brackst of newborn {o approximately three months of age. As

seidant from both the side and top views of the patients and the system, the structure of
-

the bridae or frama 1042 and the aftachment apparatus enables precise alignment of an
ntubation device with the patient's mouth 1425 or 1480 and oral cavity and clearances
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batween e =mpparatus and the patient's face 1400 or 1450, respectively. The
arrangsment of the interacting components of the system permit its use over a broad
range of faoial gerometiies, adapted to be used with small or large diameter girway devices
an desoribed sbove with respect t¢ the embodimeants of Figs. 28 and 29, as the situation
tates. The Sexibilty and adaptability of the system of the present invention is highly
advantageous N smergency and feld spplications where immediate intubation and

stabilization of the alrway device may be required in life-threatening situations.

En Sy, 40-42 depict the installation of the airway stabilization system 1 of the

pragent inventon on an infant patient 1500 in accordance with an embaodiment 1043, in
thin embodiment, 3 cheek pigce or cushioning layer 1505 is provided for the comfort of
he patlent and includes a palr of spertures or siots 1807 formed therein, each adapted
racnive a strap or headband securing device 1045 {o maintain the airway device in ils
dioad position in the patient and w prevent unintended or accidental extubation of the

fant. Referving to Fig. 42, portions of an endotracheal tubs 7 are shown positioned in

s nfant's alrway (o better Hlustrate the positioning of an inflation balloon 1510 and depth
ticator or lovation banda 1512 within the patient’s airway.
i Refaring now to Figs. 43-48, portions of a securing apparatus 1800 are

¢ i ancordance with another embodiment of the present invention, The securing

s

apparatus 1800 includss a supporting bridge or frame 1808 which may be secured to the
oatiant's 3o by 3 suitable attachment apparatus. The bridge or frame includes an outer
surface 1868 and i preferably of unitary construction and in a generally symmetrical
configuration aontoured to permit |t to conform to a patient’s face when it is secured in

pwism The sacuring apparatus 1800 includes a generslly cylindrically shaped tower

e of clamsheil-ivps clamping member 1808 operatively connected to the frame
axtending in a substantially perpendicular direction from the outer surface 1806 thereof

-0 The clamping member is configured fo interact in clamping engagement
with the sontinuous sidewall of an airway device via a carriage member 1810 adjustably

wr atructure to prevant clinically significant movement of the patient-

mamber nclides 3 pair of appositely disposed pivotally interconnected c-shaped collars

2, 1818, each coliar or clamshell having 8 length, first end and second

32

CA 03170847 2022-9-7



WO 2021/183579 PCT/US2021/021592

sndg 1818, 1918 and 1820, 1820, an inngy surface 1622, 1822 and an outer surface
tach of the clamshells has a pair of generally parallel exiending edge
1828, 1838 and 1628, 1628 respeclively, the edge surfaces and the
ponding o-shaped clamshell gach defining an opposed, semi-eylindrically shaped
1838 about the axis D-0. The inner surface 1632 of clamping member or

Heludes o plurality of substantially unifonmly spaced-apart annular flanges
1840 pogdionsd axially along the inner surface thersof and extending substantially

iy thavefrom, and a plurality of structural recesses 16842 positioned axially along the

Hingy awrfgee of the oodlar or clamshell intermediate an adjacent two of the plurality of

subsiantially undformly spaced-gpart annular ignges.
R The ainway stabiization system 1800 of the embodiment of Figs. 43-46
ey incdudes an inlegrated carriage member or collar device 1650, Similar in
sonfiquration and operation {o the camage member or collar of the embodiment of Figs
28 ot sug., he cauriage membear/eoliar 1850 is formed by a pair of pivatally interconnacted
stongate oshaped  oylindrical members 1852, 1854, sach posiioned within and
aparatvely connscled o a respective ane of the tower's o-shaped collars or clamshells
3, 1818 and extending cutwardly from the patient’s face coaxially with the longitudinal

0 of the clamping member.
a3 1 nperation the coliars or clamshells 1812, 1615 and co-shaped cylindrical

mambars 10852, 1854 are pivotally interconnacted, Tor example, by a pin 1813 which

whs hesugh & plurality of hinge members shown generally at 1614 operatively
sdnges 1629 and 1629 of the clamshells and to edges 1653 and 1658 of the

o-shapsd oyvlindrical members 1882 and 16854, respectively. A handie or operating arm
1818 extends radially cutwardly from edge 1858 of collar 1615 and is adapted to facilitate
1 angd oiosing of the clamshelis. In the instant embodiment, the operating arm has

spparatus o faciitate nstaliation and adjustment of the systemn on a patient. The collars

weid in lecking engagement by a releasable latch mechanism (not shown) of
ssaantially the same construction and operation as the latch mechanism ilustrated as
afament 1125 in Figs. 28.4, 28 B and also in Fig.32.A
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ad} As described above with respect to aliernate embodiments of the present
e eshapad collars are adjustably latched together in response 1o the varying
sizes of alrway devices used to intubate the patient by a latch or other suitable interlocking
saturs 1880, In the embodiment shown, the interlocking feature is in the form of a ratchet

naving & cunvilinear member 1682 operatively connected o edge 1661, Member 1680

ncludes # plurality of ratchet teeth 1885 formed integrally on or operatively secured to an
wiace 1887 therenf As best shown in Figs. 48 A and 48 B, the curvilinear member
1882 extends through an aperture or window 16889 formed in operating arm 1616, the
ratchat testh being structured and arranged to selectively engage a mating focking
mambar 1684 positioned in the aperture 1688, By way of example and not of limitation,
Firs 43 and 494 ustiale a locking member in the form of an angled snap 1680 which
' adapted via internal spring forces created by its shape and material properties to be

1882 which retsing the operating arm in locking sngagement with the curvilinear member

ANy

1882 a3 the o-shaped oylindrical members or coliars are selectively tightened

(23

antially around an sirway device in response to its outer diameter.

While %y ssiected ermbodiments have been chosen to Hlustrate the

vanious ohanges and modifications can be mads herein without departing from the

sooue of the nvention as defined in the appended claims. Furthermore, the foregoing
deseriptions of the embodiments according io the present invention are providad for
Hustration only, and not for the puwrpose of limiting the invention as defined by the
npoanded olaims and their equivalents.
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CLAIMS
WHAT IS CLAIMED IS

A conplete alrway stabilization system for securing any airway device that may
he used with hurman patients or with animal patients in veterinary applications to
mintai an aivway in human or animal patients having anatomical and facial geometries
of various sires, the patient having a head, a face, g chin, a chest, a mouth, an oral
savity, vocal aards or Jarynx, & thoracic area, a rachea having a length and forming an
sinway i the patient, and a carina defining 2 point at which the trachea separates intc a
aft and a nght ronchial wbe, the airway system comprising:

an alrwsy devics having a flexible elongate body having & longitudinal axis, the flexible

Doy s‘sm-“g siaptad to conform 0 a patient’s trachea after it is installed in a preselected
position nthe g«f-}tmm the flexible body including a continuous sidewall havmg cuter and

a ssowing device or tower structure adjustably secured to the frame or support member
ang exterding outwardly therefrom along the longitudinal axis of the airway device in a

dirention away from a patient's fags; and

2 cavriage member or collar adjustably positionsd in the tower structure and adapied {o

va the ainway device in securing engagement therewith, the carriage member being

auapiad o secure ainway devices of different sizes and o cooperate with the securing
davice to maintain the aitway device in the preselecied position in the patient and {o

gpravant movemsnt thergof as a result of multidirectional forces being applied to the

¥
wﬂ
%
81

invay stabilization system of claim 1 wherain the securing device or fower
structure mambsr includes a pair of oppositely disposed pivotally interconnected ¢-
shaped coliars or clamshells, each collar or clamshell having a first end and a second

and and a body portion exiending therebetween, the body portion having an inner
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swriace and an cuter swiface, the inner surface of at least one of the c-shaped collars or
clamshells including s plurality of uniformiy spaced-apart annular flanges positionad
axially siong the inner surface of the body portion and exiending inwardly therefrom, and
& plurality of structural recesses positioned axially along the inner surface of the body
portion ntermediate an adjecent two of the plurality of uniformly spaced-apart annular

Hangss snd structural recesses of the clamshelis.

The alrway sigbilization system of claim 2 wherain the inner surfaces of each of
the pair of oppositely disposed pivotally interconnected ¢-shaped collars or clamshells

piursiity of uniformiy spaced-apart annular flanges positioned axially along the

droe of the body portion and extending inwardly therefrom, and a plurality of

sl recesses positioned axially along the inner surface of the body portion
infermediate an sdiasent two of the plurality of uniformly spaced-apart annular flanges
and structwrad recssaes of the clamshelis.

The ai;way stabilization systern of claim 3 wherein the carriage member or collar
gl of pivotally interconnected slongate c-shaped cylindrical members, sach

\\s\omﬁ marvher being posttionsd within and operatively connectad to a respective
o-shapad collars or clamshells and extending outwardly from the patient's face

cosxiaily with the lengifudinal axis of the airway devics.

The alrway stabilization system of cleim 4 wherein each of the c-shaped elongate
oyiindrizal mambers includes first and second ends and a body portion having an inner
surtace and an outer surface extending therebetween, the outer surface of at least one
of he palr of oyiindrical members including at least one annular flange and structural

recess sxtanding radially outwardly from the outer surface and being adaptad to

oy
{i}

sly itaract with ong of the plurality of struchural recesses formed intermediate
e subslantially untformily spaced-apart annular flanges positioned axially along the
e swiace of the at least one of the clamshells.

The ainway stabiization systerm of claim 5 wherein the outer surface of at least
orss of the palr of oyvlindrical members includes at least one annular flange and structural
recsss sxtending radially outwardly from the cuter surface and adapted to operatively
and releasably Infaract with one of the plurality of structural recesses formed
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mtemadiale the substantially uniformiy spaced-apart annular flanges positioned axially
along the inner swiace of the at least one of the clamshells, thereby providing vertical
adjusiment of the alrway device In the patient’s trachea.

7. The airway slabilization system of claim 5 wherein the inner surface of at least

ong of the pair of oviindrical members is coated with an adhesive material,

The atvway slabilization system of claim 7 wherein the adhesive material is a
Dressurs sensitive adhesive (PFSA) adapted to adhesively engage the outer surface of

he attway devics,

2. The airway stabilization system of claim 7 wherein the adhesive material is a
permanatt bonding agent adapted to be applied or injected into an interface intermediate
tha suder surfaee of the airway device and the inner surface of the at lsast one of the pair
of oyiindrical mambers.

W The sirway stabilization system of claim 3 wherein the carriage member or collar

e
H

XNTONSER ane of more semi-oylindrically or o-shaped grommets, each of the grommets

baing positionad within and operatively connected 1o a respective one of the c-shaped
aoliarg or clamshells of the tower structure and extending outwardly from the patient’s

facs comoally with the longitudinal axis of the airway device.

The alnway stabilization system of claim 10 wherein each ¢-shaped grommet has
firat and sscond ends and a body portion having an inner surface and an outer surface
exam tharehatwean, the outer surface of sach grommet including at least one
snnuies flange and at least one structursl recess extending radially outwardly from the
outar sirface and adapted o operatively inferact with one of the plurality of structural

wmed infermediate the uniformly spaced-apart annular flanges positioned

g the inner sutface of at least one of the clamshells

12 The atwey stabilization system of claim 10 wherein the iner surface of at least
e grorynels is coated with an adhesive matsrial
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T3, The airway siabiiization systern of claim 12 whersin the seouring device or tower
strusturs includes an adjustable ralchet mechanism adapied to releasably clamp airway
gevioas of differant flexible body sizes.

4. Ths alrway stabilization system of claim 13 wherein the carriage member includes
& relgase meshanism adapted to permit selective adjustment of the position of an airway
gdevios with respect 1o & patient’s vooal cords,

R N\.,
4 &

o he ginway stabilization systemn of claim 14 wherein the securing device or tower

unturs inoludes a release mechanism adapted to selectively position the carriage

o
B

a within the clamping member.

PN IR

16, The abrway stabilization systern of claim 1 wherein the airway stabilization system
nohudes & iateral position adjustment mechanism adapted to laterally adjust the position
of the tower structure on the support member.

he aivway stabilization system of olaim 18 wherein the support member includes
& LQAy, an ueher or outer swface facing away from the patient and a lower or boltom
surface faoing towsrd the patient, the upper and lower surfaces being interconnected by
& palr of opposiialy disposed, spaced apart side portions and first and second oppositely
disposad and gortions,

18 The avway stabllization system of daim 17 wherein the support member includes
& chaek pad or layer of cushioning matsrial releasably secured to a lower surface of
sach of the first and sscond oppositely disposed end portions.

18, The alway siahilization system of olaim 19 wherain the cheek pad or layer of
cushioning material s a hydrocolioid absorbant, waterproof material, or a silicone gel

AN The airway stabilization system of clgim 20 whereln sach chesk pad includes a

skin contact adhssive layver having a perforated pattermn whereby moisture is wicked to
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