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The present invention provides a plug (1400) for a respiratory suction catheter (208) and manifold (204) assembly that protects
or maintains at least one internal component, such as the flap (232), of an assembly during nonuse. |In a preferred embodiment,
the Interior plug element (1401) functions or contains a spring or similar expanding mechanism. This provides for additional
security for the internal components. Further, the plug (1400) may contain an exterior plug element (1402) as well as an interior
plug element (1401).

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

| SRR RO S 2 _,\‘.s
OPIC - CIPO 191 5




WO 01/24862 Al

CA 02386473 2002-04-02

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

12 April 2001 (12.04.2001) PCT

(51) International Patent Classification’: A61M 16/04,

39/20

(21) International Application Number: PCT/US00/26353

(22) International Filing Date:

25 September 2000 (25.09.2000)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
09/413,209 5 October 1999 (05.10.1999) US

(71) Applicant: BALLARD MEDICAL PRODUCTS

[US/US]; 12050 Long Peak Parkway, Draper, UT 84020
(US).

(72) Inventors: CRUMP, Chet, M.; 12518 South Bear Moun-
tain Drive, Draper, UT 84020 (US). MADSEN, Edward,
B.; 12707 South 3160 West, Riverton, UT 84065 (US).

A Y R0 T O

(10) International Publication Number

WO 01/24862 Al

(74) Agent: DORITY & MANNING, P.A.; Suite 15, 700 E.
North Street, Greenville, SC 29601 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
[T, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
Cl, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
—  With international search report.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations"” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: RETAINING PLUG FOR ENDOTRACHEAL CATHETER AND MANIFOLD ASSEMBLY AND METHOD OF USE

(57) Abstract: The present invention provides a plug (1400) for a
14020 respiratory suction catheter (208) and manifold (204) assembly that
protects or maintains at least one internal component, such as the flap
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1402 (232), of an assembly during nonuse. In a preferred embodiment, the

interior plug element (1401) functions or contains a spring or similar

I 1403 expanding mechanism. This provides for additional security for the
1413 internal components. Further, the plug (1400) may contain an exterior

plug element (1402) as well as an interior plug element (1401).
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APPLICATION FOR PATENT

TITLE: RETAINING PLUG FOR ENDOTRACHEAL CATHETER
. AND MANIFOLD ASSEMBLY AND METHOD OF USE

SPECIFICATION

Field of the Invention

The present invention.is directed to a retaining plug for use in the protection of
internal components, such as flaps, of endotracheal catheter tube and manifold assemblies
during nonuse, including storage and shipping. The plug of the invention assists In
protection of the inner chamber of the assembly from possible contaminants. In addition,
the plug of the invention serves to maintain the flap 1n a closed position during periods of
non-use. By use of the plug, the assembly is in excellent working condition once 1t
reaches its destination. In a preferred embodiment, the plug contains an exterior element
characterized by at least one wedge-like surface. The exterior element of the plug is
useful for separating the endotracheal catheter tube and other adapters and attachment
structures from the manifold without an increased risk of contamination or discomfort to

the patient. The invention further relates to a method of using the retaining plug.

Backeround of the Invention

In the past twenty years, the medical industry has seen an increased interest in
closed suction catheter assemblies to create artificial airways. Such assemblies contain
endotracheal catheters and manifolds. For instance, such systems were disclosed 1n U.S.
Patent No. 3,991,762 (“Radford”), which provided for a catheter withuin a protective
sleeve wherein the catheter may be advanced when suctioning is desired. Further, U.S.
Patent No. 4,569,344 (“Palmer”), offered an improved system to reduce the risk of

cross-contamination between the patient and the medical personnel using the device.
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More recently, interest has developed in catheter systems having a flap by which the

to have an artificial airway, such as an =ndotracheal catheter tube, placed in the patient’s
5 respiratory system. In some circumstances, such as surgery, the artificial air'wa?f’s
function is primarily to keep the patient’s airway open So that adequate lung ventilation
can be maintained during the procedure. Unfortunately, the internal components of these
endotracheal catheter tube and manifold assemblies may become deformed or otherwise
damaged prior to use. For instance, the working requirements of the flap may become
10  nonfunctional if shipped disruptively, thereby causing failure of operation of the flap 1n
actual use. Due to the important function that these endotracheal catheter tube and
manifold assemblies serve, it is very important that the internal components be preserved

in working condition after shipping, storing, and other periods of nonuse.
Moreover, because the endotracheal tube may be left in the patient for a
15 prolonged period of time, it may become necessary o service these endotracheal Cétheter
tube and manifold assemblies 1n order to replace, repair, refit, or otherwise manipulate
the components of or attached to the assembly. Because patients may need the use of an
endotracheal tube to sustain mechanical ventilation for the life of the patient to remove
respiratory secretions periodically, 1t 1s very useful to be able to manipulate the
50  endotracheal catheter tube and manifold rcsemblies from a more isolated position while

reducing the risk of contamination.

In practice, the respiratory suction catheter is advanced through the Inner
passageway of the catheter and manifold assembly. As the suction catheter is withdrawn,
a negative pressure is applied to the snterior of the assembly to draw mucus and other
55 secretions from the patient’s respiratory system, While a substantial amount of the
mucus and other secretions may be withdrawn through the catheter lumen, a portion of
the mucus and other secretions may remain On the outside of the catheter. Because

| » ] » nas
patient secretions can contain infectious agents, such as streptococcus, pseudomonas,
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staphylococcus, and even HIV, it is important {0 shield clinicians from contact with the
atheter. Likewise, it is important to shield patients from communicable pathogens 1n the
environment and those that may be carried by the clinician. This is particularly important
because patients on mechanical ventilation often have compromised lmmune Systems.
There exists a need to increase the distance between the clinician and the endotracheal
catheter assembly to reduce this risk of contamination.

Tn addition to concerns of cross-contamination, suctioning a patient’s artificial
airway potentially 1interferes with proper respiration. Commonly, ndwelling
-ndotracheal tubes used over prolonged periods must be mechanically ventilated. Such
patients will typically have a fitting or manifold attached 'to the distal end of the
-ndotracheal tube at an endotracheal tube hub. A pair of ventilator tubes extends from a
mechanical ventilator and is typically attached to the manifold by an adapter. One tube
provides inspiratory air to the patient for inhalation. The other tube allows for exhaled or
expiratory air to exit the system. Once the catheter has been used, interest has been
created in easy removal of the catheter from the manifold, particularly at the swivel
connections. While the prior art has attempted to combine wedge-like surfaces with U-
shaped configuration tools, as discussed herein, the prior art required a discrete unit be
separately packaged to pertorm this function. Moreover, these devices do not provide a
significant distance between the clinician and the patient. Moreover, damage to internal
components such as the flap has ~ontinued to be serious concern to the proper functioning
of the catheter assemblies. The prior art fails to incorporale features into a single discrete

unit that insure secure insertion and static positioning of the flap during shipping.

Summary of the Invention

The present invention provides a retaining plug to maintain the position of the
internal components of endotracheal catheter ibe manifold assemblies, including the flap
valve of respiratory suction catheter assemblies during nonuse. Additionally, the present

invention may be used to separate the manifold and catheter components, including
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adapters and attachment structures such as endotracheal tubes, during replacement,

transition, and cleaning operations. Moreover, by fabricating the present invention to

engage the exterior surface of attachments, swivels, and similar adapters 10 the manifold,

preferably in an engaging relationship created by wedge like surfaces formed on snugly

5  fitting U-shaped tines, the present invention provides a method to separate the manifold

from these adapters with minimal discomfort to the patient.

The retaining plug of the present invention is configured to be inserted into the

inner shaft of the manifold and thus serves to engage and detain the internal components

such as the flap, however configured, within the manifold and catheter assembly. This

10  engaging relationship presses the flap in a closed position and prevents deformation 1n

the shape of the flap as well as upward movement of the flap during shipping, storing,

and other periods of nonuse. In the preferred embodiment, the plug comprises at least

one spring or similar expanding element. In this embodiment, when properly inserted

into the catheter assembly, each spring will expand and engage, thereby forming a snug,

15 friction fit with at least one inner cavity of the assembly. This engaging property will

insure that the flap is snugly held m a closed position to prevent deformation or

premature intrusion of the catheter during shipping, storing, or NONUse. In a preferred

embodiment, the spring will expand into at least one cavity of the manifold through 1ts

preformed knob on the external wall of the spring. This protruding knob engages 1nto a

20  receptor port of the manifold of this cavity.

Brief Description of the Drawings

The above and other objects, features and advantages of the invenuon will

become apparent from a consideration of the following detailed description presented 1n

55 connection with the accompanying drawings in which:

FIG. 1A shows a cross-sectional view of 2 representative manifold and distal

portion of a catheter of a respiratory suction catheter apparatus with a valve member in a

closed position,;
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FIG. 1B shows a cross-sectional view of the representative manifold and catheter

assembly shown in FIG. 1A, with the valve in a second, closed position;

FIG. 1C shows a fragmented, close-up cross-sectional view of the representative

respiratory suction catheter apparatus shown in FIG. 1A;

5 FIG. 1D shows a fragmented, close-up cross-sectional view of another
embodiment of a respiratory suction catheter apparatus shown in FIG. 1A;

FIG. 2A shows a side view of a separator wedge in the pnor art;

FIG. 2B shows 2 front view of the separator wedge 1n the prior art;

FIG. 3A shows a side view of an embodiment of the invention;

10 FIG. 3B shows a top view of the plug of FIG. 3A;
FIG. 3C shows a bottom view of the plug of F1G. 3A;
FIG. 3D shows a front view of the plug of FIG. 3A;

FIG. 4A shows a side view of another embodiment of the present invention,;

FIG. 4B shows a front view of the plug of FIG. 4A,

15 £1G. 4C shows a bottom view of the plug of FIG. 4A;

FIG. 4D shows a top view of the plug of FIG. 4A;

FIG. SA shows a side view of a preferred embodiment of the present invention;

FI1G. 5B shows a front view of the plug of FIG. S5A;
FIG. 5C shows a bottom view of the plug of FIG. 5A;

20 FIG. 5D shows a top view of the plug of FIG. SA;

FIG. 5E shows a front view of an Jlternative embodiment of the present

invention;
FIG. 6A shows an exploded front vi

elements of the plug of FIGS. 4A-4D being inserted into a cross-sectional view of &

ew showing the interior and exterior plug

25  representative manifold and catheter assembly;

FIG. 6B shows a front view showing the interior and exterior plug elements of the

plug of FIGS. 4A-4D 1serted into a cross-sectional view of a representative manifold

and catheter assembly;
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FIG. 7A shows an exploded front view showing the interior and exterior plug

elements of the plug of FIGS. 5A-5D being inserted 1nto a cross-sectional view of a

representative manifold and catheter assembly;

5 plug of FIGS. 5 A-5D inserted into a cross-sectional view of a represent

10

15

20

29

elements of an alternative embodiment of the present inventlo

cross-sectional vi

plug of FIG. 7C inserted into a cross-sectional view 0

FIG. 7B shows a front view showing the interior and exterior plug elements of the

ative mantfold

and catheter assembly;

FIG. 7C shows an exploded front view showing the interior and exterior plug

n being inserted into a

ew of a representative manifold and catheter assembly;

FIG. 7D shows a front view showing the interior and exterior plug elements of the

f a representative manifold and

catheter assembly;

FIG. 7E shows an exploded front view showing the interior and exterior plug

elements of an alternative embodiment of the present invention being inserted into a

cross-sectional view of a representative manifold and catheter assembly;

FIG. 7F shows a front view showing the ‘nterior and exterior plug elements of the

plug of FIG. 7E ‘nserted into a cross-sectional view of a representative manifold and

catheter assembly;
FIG. 8A shows an embodiment of the present invention comprising

5D being used to separate at least two components of a

a wedge-like

surface of the plug of FIGS. 5A-

cross-sectional view of a representative manifold and catheter assembly and attachments

or adaptors thereto;
FIG. 8B shows an embodiment of the present invention comprising a we
ng used to separate at least two compdnents of a

assembly and attachments

dge-like

surface of the plug of FIGS. 5A-5D bel

cross-sectional view of a representative manifold and catheter

or adaptors thereto;
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FIG. 8C shows an embodiment of the present invention, of the plug of FIGS. 5A-

5D, comprising a U-shaped formation engaging the exterior surface of the cross-sectional

view of an attachment or adaptor to a manifold,
present invention,

fthe

FIG. 8D shows a cross-sectional view of an embodiment of the

of the plug of FIGS. 5A-5D, comprising a U-shaped formation the exterior surface o

5
in the form of an endotracheal tube

cross-sectional view of a representative attachment

that is attached via a swivel connection;

FIG. SE shows a perspective view of a representative attachment in the form of an

endotracheal tube;

10 FIG. 8F shows a cross-sectional view close-up of the swivel connection of FIG.

3D;
FIG. 9A shows a cross-sectional view of an alternative embodiment of an

improved respiratory suction catheter apparatus having a valve in an open position;

FIG. 9B shows a cross-sectional view of an improved endotracheal catheter

15 wherein the flap is in a closed position; and

FIG. 9C shows a top view of an alternate embodiment of the flap shown in FIG.

5C.

Detailed Description of Preferred Embodiment

20 As used herein, distal refers generally 1O the direction of the patient, while
‘cian. As shown in FIGS. 1A-1D, 6A-6B, TA-

nted such that the distal (patient) end

) end is toward the bottom of

proximal refers to the direction of the clin

7F, 8A-8D, and 9A-9B, the assembly has been orie

is toward the top of the page while the proximal (clinician

the page.

25 Various catheter and manifold assemblies are known in the prior art. Referring to

FIG. 1A, a cross-sectional view of a portion of a representative endotracheal catheter

assembly 200, the endotracheal catheter assembly includes a manifold 204 and a catheter

708, The manifold 204 may include a plurality of ports, such as the four ports illustrated
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by 212a-212d. Alternatively, the manifold may have fewer than four ports, In some

situations, a manifold comprising three ports, may be used. The addition of adaptors and

attachments may increase the number of paths of ingress and egress of the assembly

through the ports. Typically, a first port 212a is configured for attachment to an artificial

5 airway, such as the hub of an endotracheal tube, tracheotomy tube, €te. A second port

212b is typically connected to a pair of ventilator tubes by means of an adaptor, 1n

accordance with common practice in the art. Additional ports, when included, such as

712¢ and 212d allow for additional flexibility in configuring the assembly.

During usage, conditioned inspiratory air is forced through one of the ventilator

10 tubes, through the second port 212b and the first port 212a and into the patient’s lungs via

the artificial airway. Exhaled air is carried through the first port 212a and then the

second port 212b and out through the other ventilator rube. Thus, the manifold 204 forms

part of a ventilation circuit 214 through which respiratory air is cycled. Also forming

part of the manifold 204 is a third port 212¢. The third port 212c¢ is typically covered by

patient to voluntary or spontancous breathing.

he mechanical ventilation to spontaneous breathing. According
genated air may

weaned from t
cap 216 may be removed from third port 212c, when present, SO that oxy

ient’s endotracheal tube, but this air is not forced into the patient’s

20  be provided to the pat
enables

lungs by means of a closed circuit. This arrangement, commonly called blow-by,

the patient to gradually resume natural or spontaneous breathing.

The manifold 204 may include a fourth port 712d. The fourth port 212d 1s

disposed generally opposite the first port 212a and 1s configured to allow the catheter 208

55 1o slide there through and into the first port 7124 to enable suctioning of the patient. At

the completion of suctioning, the catheter 208 is pulled back into the fourth port 212d to

prevent interference with the ventilation circuit 214.
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Disposed between the wall forming the fourth port 212d and the catheter 208 1s a
coupling or adaptor 220. On an outer extreme, the adaptor 220 engages the wall defining
the fourth port 212d. On an mner extreme, the adaptor 220 engages a collar 224 that
closely surrounds the catheter 208 <0 as to leave a small cylindrical space 226 around the

c  catheter 208. Ideally, the space 220 between the catheter 208 and the collar 224 1s
hetween about 0.005 and about 0.015 inches. This proximity provides two advantages.

First, if lavage needs to be provided to the lungs of the patient, injecting lavage solution
through the lavage port 228 and 1into cylindrical space 226 causes stream of lavage
<olution to be directed out of the distal end 224a of the collar and through the first port

10 212a. If the spacing between the catheter 208 and the collar 224 is too large, the lavage
<olution cannot thus be directed. Second, as the catheter 208 is drawn back into the collar

124 after use, the collar helps to wipe any heavy layers of mucus or other secretions from

the outside of the catheter.

15 gecretions from the exterior of the catheter 708 and enhances evacuation by suction n the
catheter. This configuration also minimizes the volume of air and cleaning solution
necessary to effect the cleaning.

A closeable flap 232 may be disposed inside the fourth port 212d. As described
and claimed, the term “flap” shall refer to any movable element formed of a resilient

20  material capable of being opened or closed for the purposes described herein and which 1s
distal to a lavage port and proximal ¢ the ventilator port of the manifold. Flap 232
partitions at least one portion of at least one port 212a-212d of manifold 204 from the
retracted catheter. Once flap 232 seals catheter 208, saline solution or similar cleaning
lavages may be introduced via lavage port 228 to clean the assembly and/or the catheter

55 208. For this reason, it is important that flap 232 remain in tact and in working condition.

In operation, the catheter 208 pushes the flap into an open position. As depicted
in FIG. 1A, flap 232 may be hingedly attached to an annular ring 236 disposed inside the
fourth port 212d so as to enable the flap 232 to pivot with respect to the ring to form a
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self-closing valve member. This flap 739 could be attached directly to the wall of the

manifold 204 defining the fourth port 212d or to the adapter 220. The hinged attachment

240 allows the flap 232 to selectively move from a closed position to an open position

while maintaining alignment with the catheter tip, thereby creating a self-closing flap

5 valve. The flap 232 is positioned to align with the distal end 208a of the catheter 208

when the catheter is almost completely withdrawn into the collar 224. The hinged

attachment 240, like the flap, is of a sufficiently flexible material such that suction

through the distal end 203a of the catheter 208 will draw the flap 232 proximally from

open position nto a closed position, wherein the tlap may contact the distal end of the

10 catheter. Thus, flap 232 and related structures form a self-closing valve wherein no
additional external manipulation of the catheter system is needed to close the valve.

Referring to FIG. 1B, when the flap 232 moves proximally and contacts the distal

end 208a of the catheter 208, suction through catheter tip aperture 244, as 1s seen more

clearly in FIG. 1C, is dramatically reduced or eliminated. This decrease in suction flow

15  through the aperture 244 effectively increases the suction flow in the lateral apertures

748 Because the lateral apertures 248 are generally smaller than the distal aperture 244,

as depicted in FIG. 1C, and because airflow to the lateral apertures 248 1s limited by the

collar 224, a substantial decrease In the amount of air withdrawn from the ventilation

circuit 214 is achieved while simultaneously improving cleaning of the catheter 208.

>0  This redirection of suction flow will evacuate most secretions contained between the

osutside of the catheter 208 and the interior of fhe collar 224. Because of the very useful

purpose that flap 232 performs in this situation, it is important that flap 232 1s not

damaged or otherwise deformed during shipping, storing, or other periods of nonuse.

Though flap 232 is generally planar, flap 2324, as shown in FIG. 1C, may have a

55 channel 252 formed therein on the proximal side 232d. Moreover, flap 232d has an

aperture 260 formed therein so as to allow a relatively small amount of air to pass

through the flap 232b as shown ‘1 FIG. 1D. The diameter aperture 260 1s sufficient to

create a turbulent airflow at the distal end 20%a of catheter 208. Due to the important

10
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purposes of flap 232, 232a, or 739b as disclosed herein, it is important for flap 232 10
function properly and remain in working condition prior to use.

Though the prior art, as shown in FIGS. 2A and 2B, has included devices to aid 1n

the separation of various components from the manifold, these devices have not offered

5 any protection for the internal components of the catheter and manifold assembly. These

devices have utilized U-shaped configurations to disengage components from the

manifold 204 in very close proximity to the patient. As shown, wedge 1300 1S

characterized as having a wedge-like surface 1301 that is used to separate various

components from the manifold. As shown in FIG. 2B, wedge 1300 1s shown with a U-

10  shaped configuration 1302 bordered by a plurality of tines 1303. These tines 1303 are"

formed such that the U-shaped configuration 1302 may encircle at least a portion of the

exterior surface of an attachment or adapter connected to the manifold itself. Due to the

shape of the prior art device, however, wedge 1300 when used as a separation aid was 1n

extremely close proximity to the contaminated exterior of the manifold. Such close

15  proximity increased risk of contamination to the clinician as well as the patient. Finally,

wedge 1300 had to be separately packaged and sent with manifold and catheter

assemblies.

Referring to FIGS. 3A-3D, an embodiment of the present invention, improves on

the shortcomings of the prior art wedge. The retaining plug 1400 comprises an interior

20  plug element 1401. Ina preferred embodiment, the plug 1400 further has exterior plug

element 1402. The dimensions of interior plug element 1401 are such that it can be

inserted into the interior of manifold 204 within the internal passageway. The plug 1400

can then be inserted into port 212a, shown in FIG. 1A, such that interior plug element

1401 ultimately presses against fl‘ap 737 as shown in FIG. 6B. Moreover, plug 1400 may

55 be formed with raised guides 1412 that aid in the proper insertion of plug 1400 into the

manifold 204. Additionally, plug 1400 may be formed such that stops 1413 will prevent

the exterior plug element 1402 from being ‘nserted into the manifold 204. Stops 1413

prevent plug 1400 from damaging flap 932. In a preferred embodiment, the exteriormost

11
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portions of the interior plug element 1401 make frictional contact with the inner surface

of port 212a once positive pressure ‘s released. As a result, the position of plug 1400 1S

maintained within manifold 204.

In another preferred embodiment, the exterior plug element 1402 comprises a

5  wedge-like surface 1402a. As set forth in FIGS. 3B and 3D, the exterior plug element

1402 may consist of a U-shaped configuration 1403. The space created within this U-

ed configuration 1403 allows plug 1400 to be used to encompass at least a portion of
SA-8F,

shap
the exterior of an attachment or adapter 301, as discussed in relation to FIGS.

connected to the manifold 204, The U-shaped configuration 1403 may be used to engage

10 the outer exterior of an attachment or adapter 301 connected to the manifold and catheter

hown in FIGS. 8B and 8C. Moreover, the U-shaped configuration 1403 of
or effort to

assembly as s
the exterior plug element 1402 requires only a minor amount of pressure

separate attachment 301 from manifold 204 as shown by FIGS. 8A-8D.

Interior plug element 1401 further serves to increase the distance between the user

15  and the possibly contaminated manifold and catheter assembly. In addition, the wedge-

like surface 1402a may be used to separate releasably attached swivels 300, adapters 301,

similar attachments to the manifold 204 with little or no discomfort to the patient FIGS.

g A-8D. It is preferable to use wedge-like <urfaces 1402a on exterior plug element 1402

increase the grooves, channels, recesses, or fissure 302, as shown in FIGS. 8A-8D, to

20  loosen or pry the attachment 301 from the manifold 204 or from the swivel 300 1f

included. As shown, the wedge like surface 1402a will increase the fissure 302 such that

attachment structure 301 separates from manifold 204 as is shown by FIGS. 8A-8C.

Gentle twisting or turning of retaining plug 1400 may also assist in increasing fissure 302
when necessary. '
25 It is envisioned that the interior plug element 1401 of plug 1400 will be inserted

into the interior of manifold 204 prior to shipping manifold 204 to remote destinations or

at other periods when the catheter tubing i« inactive. At such times, the manifold 204

may be secured to the catheter sleeve. Because interior plug element 1401 of plug 1400,

12

iy
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when inserted, holds flap 232 into a closed position, the chances of deformation of the

shape of flap 232 or premature distal intrusion of catheter 208 are greatly reduced.

Moreover, the increased distance between the clinician and the components of

assembly 200 offered by exterior plug element 1402 reduces the risk of contamination 1n

= those instances where plug 1400 is desired 1o be used to separate the manifold 204 and

releasable attachments at swivels 300, as shown in FIGS. 8B-8D, by using its wedge-like

exterior end 1402a.

FIGS. 4A-4D show multiple views of anot
h that interior plug element 1401

her embodiment of the present

vention. As shown, plug 1400 may be formed suc

10  comprises a cylindrical, disk-like body which can be received within manifold 204. The

use of a cylindrical configuration increases the exteriormost surface area that may engage

the inner surface of the manifold 704. The result is the creation of more efficient friction

causing the plug 1400 to remain secured once inserted. Further, the top portion of

interior plug element 1401 can contain guide 1412 to guide the interior plug element

15 1401 into an abutting relationship with flap 232. Such guides may be comprised of raised

ridges. As more clearly set forth in FIGS. 4C and 4D, interior plug element 1401 may

comprise perpendicular guides 1412 that form a cross in a preferred embodiment.

ug element 1401 in this

hments

Additionally, the cylindrical configuration of interior pl

embodiment serves as a handle for the clinician separating components or attac

50  from the manifold 204, including separation of these assemblies from attachments when

ng the wedge-like surfaces 1402a that may be formed at exterior plug element 1402.
invention,

usl
FIGS. 5A-5D refer to a most preferred embodiment of the present

an inner cavity

25  engages flap 232 when plug 1400 is inserted. In a preferred embodiment, as shown 1n

FIGS. SA-5D, one arm of insertion end 1401 may be formed slightly longer, arm 1408

and FIG. 5B, such that an end cap 1411 may be formed or attached to the end of arm

1408. In this configuration, end cap 1411 will press flap 232 into the closed position

13
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when plug 1400 is inserted as shown i1 FIGS. 7B and 7D. Additionally, stops 1413,

when formed into or attached to plug 1400, will prevent plug 1400 from being inserted

such that flap 232 is damaged. Though the preferred embodiment comprises formed

‘stops 1413, these stop may be shaped such as shown in FIG. SE. This embodiment
= reduces the amount of materials required to form the plug 1400.

Moreover, it is envisioned that at least one arm 1408 and/or 1409 may be formed
«uch that it acts as a spring or similar expansion mechanism with position memory that
may press against the interior surfaces of the catheter and manifold assembly 200 when
plug 1400 is inserted as shown in FIG. 7F. Alternatively, this spring property 1is

10  especially useful when a preformed or attached knob 1406 is incdrporated within or
attached to at least one arm 1408 and/or 1409 such that knob 1406 is capable of engaging
and expanding into at least one cavity, preferably port 212b of the manifold and catheter
assembly 200. In this configuration, plug 1400 may be secured 1nto position by the
engagement of knob 1406 without any reliance on friction or pressure contacts with the

15 other inner surfaces of the assembly 200 such as the arrangement depicted in FIGS. 7B
and 7F. Many variations of spring property will be evident to those skilled in the art; it 1s
~nvisioned that virtually any expansive mechanism may be used in this configuration.

Plug 1400 may be comprised of metal, plastic, rubber, or other resins that will not
damage the interior of the manifold and catheter assembly. In a preferred embodiment

20  plug 1400 is composed of a polycarbonate. Non-metallic materials are preferred in order
to avoid the possibility of rusting.

As further shown in FIGS. 7A-7F, the interior plug element 1401 of plug 1400
preferably comprises two opposing arms 1408 and 1409 defining a cavity 1410 there
between, including multiple novel and inventivé aspects as disclosed herein. When

>5  inserted into catheter and manifold assembly, the spring property oif arm 1409, when
incorporated, expands such that the inob 1406, if included as shown in FIGS. 7A, 7B,
7E, and 7F, engages or otherwise occupies at least some portion of cavity 212b. In this

relationship as shown in FIG. 7B, end cap 1411, if included, of the interior plug element

14
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1401, or the ends of arms 1409 and 1408 when end cap 1411 is not formed or otherwise
attached, as shown in FIGS. 7E and 7k, may snugly press flap 232 in a closed position

such that catheter 208 will not prematurely distally extend during shipping or other

periods of nonuse.

5 Of course, the plug embodiment set forth in FIGS. 7A-7B may include, as
llustrated, exterior plug element 1402. As with the other embodiments of the present
invention, these illustrations as shown i1 FIGS. 4A-4D and as shown in use 1n FIGS. 7A-
7F may incorporate both the optional U-shaped configuration 1403 and the optional
wedge-like surfaces 1402a at exterior plug element 1402 to enable the user of the

10  invention the added benefits as discussed herein.
Referring to FIGS. 8A-8D and 8F, a representative catheter assembly 1s shown
similar to the ones in FIGS. 1A-1D. Of note, the catheter and manifold assembly 200
further comprises at least one attachment structure 301. As shown in FIGS. 8A-8C,
structure 301 is secured to port 212a. As shown in FIG. 8D, this securing arrangement

15 may include a swivel 300 that allows the interface between the structure 301 and
manifold 204 that allows greater flexibility, freedom, and comfort for the patient. When
included, swivel 300, as shown in close up FIG. 8F, allows attachment structure 301,
interfacing at contact surface 304, to rotate nd turn. This ability may compensate for the
movements of the clinician and patient with respect 10 the assembly 200. By allowing a

20  point of rotation in the assembly, the patient’s comfort may be increased by reducing the
possible pain associated with a twisted endotracheal tube attachment structure 301.
Recause these attachment structures 301 may be intimately connected with the patient,

the amount of movement during these transitions can be very important. To this end, the
swivel 300 allows for ifnproved patient comfort by offering a greater amount of

25 flexibility. Swivel 300 may be incorporated into any of the ports or any connection point

with regard to the assembly 200.

Due to the suctioning used within catheter and manifold assemblies, structures

301 become attached to the catheter and manifold assembly 200. As shown in FIG. 84, a

15
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representative structure 301 is attached such that only a seam or fissure 302 exists
hetween the manifold 204 and structure 301. Using an incorporated wedge-like surface
14022 on exterior end element 1402 the plug 1400 may be used to separate structure 301
from the catheter and manifold assembly 200. The insertion of wedge like surface 1402a
into fissure 302 should increase the fissure 302 as shown in FIG. 8B. The incorporation
of the U-shaped configuration 1403 in the exterior plug element 1402 allows plug 1400 to
advance and encompass at least part of the exterior surface of the attachment 301 as
shown in FIG. 8C. As plug 1400 1s gently advanced toward attachment 301, fissure 302
increases until attachment structure 301 may be separated from manifold 204. Because
attachment structure may be an endotracheal tube such as shown in FIGS. 8D and 8E, it
is important that plug 1400 may separate the attachment structure 301, the endotracheal
rube in this embodiment, such that the patient’s discomfort is not increased.

As shown in FIGS. 8A-8E, attachment stfucture 301 may comprise a flange 303
or similar lip to increase the ability of the wedge like surface 1402a of plug 1400 to
gently pry into and ultimately increase fissure 302 until attachment structure 301 may be
separated from the manifold 204. As previously discussed, the extended length of plug
1400 allows the clinician to manipulate and separate these structures 301 from a greater
distance than allowed with prior art devices. As a result, the nsk of contamination may
be reduced.

Though plug 1400 has been shown in a representative catheter and manifold
assembly 200, the present invention is design to protect the internal components of
catheter and manifold assemblies that vary significantly from this representative catheter
assembly. The present invention is envisioned to protect internal components of
NUMErous variétions and modifications of catheter and manifold assemblies. Referring to
FIG. 9A, plug 1400 may be formed to engage flap 336 that is preferably hingedly
attached to either the manifold directly or to annular ring 326. Though flap 732 1n FIG.
OB engages the ring 736, plug 1400 may protect this configuration.

16
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When flap 932 is attached to the ring 936 by a pair of bridges 948, as shown in
FIG. 9C, plug 1400 may still secure flap. Though flap 932 has two rounded projections
950 which extend outwardly and are spaced approximately 90 degrees apart, plug 1400
may still press flap 932 into the closed position when property inserted.

Those skilled in the art will appreciate modifications that can be made without
departing from the scope and spirit of the present invention. The appended claims are
intended to cover such modifications. Moreover, though reference was made to the
drawings in which the various elements of the present invention were given numeral
designations so as to enable one skilled in the art to make and use the invention, these
designations should not narrow the following claims. Thosé skilled in the art waill

appreciate that aspects of the various embodiments discussed may be interchanged and

modified without departing from the scope and spirit of the Invention.

17
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CLAIMS

What is claimed 1s:

1. A retaining plug for an endotracheal suction catheter and manifold assembly
having a flap for opening and closing the internal passageway which extends through the
assembly, wherein the plug comprises a body having an interior plug element, the outer
dimensions of the interior plug element being less than the available space within the

internal passageway, wherein the intericr plug element 1s capable of maintaining the flap

in a closed position.

2. The plug of Claim 1, wherein the interior plug element is cylindncal.

3. The plug of Claim 1, wherein the plug further comprises an exterior plug element

that is U-shaped and contains two tines.

4.  The plug of Claim 3, wherein a space formed between the two tines is capable of

engulfing at least a portion of an exterior surface of an attachment or adapter connected

to the assembly.

18
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5. The plug of Claim 1, wherein the interior plug element comprises two opposing

arms between which is defined a cavity.

6. The plug of Claim 5, wherein at least one arm comprises a spring that expands

against the internal passageway of the assembly when the plug 1s 1inserted.

7. The plug of Claim 6, wherein at least one arm contains at its distal end at least one
knob capable of expanding into at least one port of the manifold when the plug 1s

inserted.
3. The plug of Claim 5, wherein one of the arms of the interior plug element is
slightly longer than the other arm.

9. The plug of Claim 5, wherein the butermost end of at least one arm has an end cap

capable of maintaining the flap in closed position.

10. A plug for an endotracheal suction catheter and manifold assembly, the plug

having an interior plug element and an exterior plug element, the interior plug element
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comprising two opposing arms and wherein a cavity is defined there between, wherein

the outermost end of at least one arm has an end cap.

11.  The plug of Claim 10, wherein the exterior plug element 1s U-shaped and

comprises two tines.

12.  The plug of Claim 11, wherein the tines are capable of wrapping around at least a

portion of an exterior surface of an attachment or adapter.connected to the assembly.

13. The plug of Claim 10, wherein at least one arm comprises a spring that expands

against at least one inner surface of the manifold when the plug is inserted into the

assembly.

14.  The plug of Claim 10, wherein at least one arm comprises at least one knob

capable of expanding into at least one port of the manifold when the plug is inserted into

the assembly.
15. A method of protecting the internal chamber of an endotracheal suction catheter

and manifold assembly having a flap for opening and closing an internal passageway

which comprises inserting into the internal passageway of the manifold a retaining plug

20
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having a body comprising an interior plug element until the interior plug element presses

D

5  the flap in a closed position.

1 16. The method of Claim 15, wherein the interior plug element maintains the flap in a
2 closed positiori due to friction between at least part of the interior plug element and at

3 least a portion of the inner surfaces of the assembly.

1 17. The method of Claim 15, wherein the interior plug element comprises two

2 opposing arms defining a cavity there between.

1 18 The method of Claim 17, wherein at least one arm comprises a spring that

2 expands into a port of the assembly when inserting the plug.

1 19. The method of Claim 17, wherein at least one arm comprises at least one knob

2 that expands into at least one port of the manifold.

1 20. The method of Claim 17, wherein at least one of the arms, at 1ts outermost end

2 comprises an end cap that presses the flap in the closed position.

21
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