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(57) ABSTRACT 

A valve loading system is provided that uses a valve loader to 
transfer a valve or other medical device from a storage car 
tridge into a deployment catheter. The valve or other medical 
device can be implanted or positioned within a patient using 
the catheter after the valve or other medical device has been 
compressed and loaded into the catheter using the valve 
loader. The process then can be repeated by using the valve 
loading system to load or introduce another valve or other 
medical device into the catheter. 
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VALVE LOADER METHOD, SYSTEM, AND 
APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 12/422,179, titled VALVE LOADER 
METHOD, SYSTEM, AND APPARATUS, filed Apr. 10, 
2009, which is also a continuation-in-part of U.S. patent 
application Ser. No. 12/249,243, titled VALVE LOADER 
METHOD, SYSTEM, AND APPARATUS, filed Oct. 10, 
2008, which claims the benefit under 35 U.S.C. 119(c) of U.S. 
Provisional Application No. 60/979,690, titled VALVE 
LOADER SYSTEM, filed Oct. 12, 2007. Each of the forego 
ing applications is hereby incorporated by reference herein in 
its entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003 Embodiments of the invention generally relate to the 
field of medical devices, and in particular, to methods, sys 
tems, and devices for loading or introducing into a catheter a 
valve or stent for implantation into a body. 
0004 2. Description of the Related Art 
0005. A catheter is a tube that can be inserted into a body, 
or body cavity, duct or vessel. A range of polymers are used 
for the construction of catheters, including but not limited to 
silicone, rubber, latex, polyurethane, Nylon, copolymers of 
polyurethane and polyether such as PEBAX(R), and thermo 
plastic elastomers. Silicone is one of the most common 
choices because it is generally inert and generally not reactive 
to body fluids and a range of medical fluids with which it 
might come into contact. Catheters can be used to allow for 
drainage or injection of fluids to the body, or access into the 
body by Surgical instruments and/or implantable devices. In 
order for a catheter to provide access to the body, the implant 
able device must be inserted into the catheter. 

SUMMARY 

0006 Embodiments of the invention generally relate to 
loader devices, systems, and methods for loading and/or 
introducing into a catheter a valve or other medical device for 
implantation into a body. In certain embodiments, the medi 
cal devices, systems, and methods allow the catheter to be 
loaded or introduced with multiple valves or other medical 
devices. 
0007. In certain embodiments, a system for the sterile 
loading of a deployable medical device into a deployment 
apparatus comprises a housing comprising a cavity, the cavity 
configured to receive for receiving within a cavity of the 
housing at least one interchangeable medical device cartridge 
configured to house the deployable medical device therein, 
the housing further comprising an actuator or loader plunger 
configured to direct the deployable medical device from the at 
least one interchangeable medical device cartridge to a dis 
charge end of said housing. The discharge end can be config 
ured to receive the deployment apparatus into which the 
deployable medical device may be loaded. 
0008. In certain embodiments, the housing further com 
prises a funnel-shaped channel positioned between the cavity 
and the discharge end, the funnel-shaped channel configured 
to permit the passage of the deployable medical device there 
through when the actuator directs the deployable medical 
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device from the at least one interchangeable medical device 
cartridge to the discharge end for loading into a deployment 
apparatus. In other embodiments, the system comprises the at 
least one interchangeable medical device medical device car 
tridge. 
0009. In certain embodiments, the at least one inter 
changeable medical device medical device cartridge com 
prises a tapered lumen for compressing the deployable medi 
cal device prior to loading into a deployment device. The 
actuator can comprise a plunger configured to engage the 
deployable medical device housed within the at least one 
interchangeable medical device cartridge. In certain embodi 
ments, the housing further comprises a clamp configured to 
secure the deployment apparatus to the housing when it is 
desired to loading the deployable medical device into the 
deployment apparatus. 
0010. In certain embodiments, the housing can comprise a 
lock to prevent undesired release of the deployment apparatus 
prior to correct loading of the deployable medical device into 
the deployment apparatus. The housing can comprise a stop 
to signal the user that the actuator has traveled to the correct 
position for completely loading the deployable medical 
device into the deployment apparatus. In certain embodi 
ments, the housing comprises a means for providing an 
audible sound or visual confirmation to signal the user that the 
actuator has traveled to the correct position for completely 
loading the deployable medical device into the deployment 
apparatus. The housing can also comprise a means for pro 
viding an audible sound or visual confirmation to signal the 
user that the deployment apparatus has been locked into the 
housing clamp and that loading may commence. In certain 
embodiments, the housing further comprises a safety appa 
ratus to protect the actuator from being damaged by improper 
installation or removal of the at least one interchangeable 
medical device interchangeable cartridge within the cavity. 
0011. In certain embodiments, a kit for use in the storage, 
transport and loading of a deployable medical device into a 
deployment apparatus, the kit comprising the system 
described herein and may further comprise the deployment 
apparatus. The kit can further comprise a plurality of inter 
changeable medical device cartridges. The kit can comprise 
at least one of the interchangeable medical device cartridges 
contains a medical device having a size different from at least 
one other medical device within another of the interchange 
able medical device cartridges. 
0012. In certain embodiments, a storage and transport car 
tridge comprising an enclosure for interchangeable use in a 
loading system, the enclosure configured to house a deploy 
able medical device that may be directed by the loading 
system into a deployment apparatus. 
0013. In certain embodiments, a kit for use in loading a 
medical device into a deployment apparatus, the kit compris 
ing the cartridge as descried herein and a loading system into 
which the cartridge may be interchangeably inserted. 
0014. In certain embodiments, a method of loading a 
medical device into a deployment apparatus comprises insert 
ing an interchangeable medical device cartridge into a load 
ing System, the System comprising a housing comprising a 
cavity for receiving the interchangeable medical device car 
tridge, and activating an actuator within the loading system to 
direct a medical device within the interchangeable medical 
device cartridge through said loading system and into the 
deployment apparatus. For purposes of this Summary, certain 
aspects, advantages, and novel features of the invention are 
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described herein. It is to be understood that not necessarily all 
Such aspects, advantages, and features may be employed and/ 
or achieved in accordance with any particular embodiment of 
the invention. Thus, for example, those skilled in the art will 
recognize that the invention may be embodied or carried out 
in a manner that achieves one advantage or group of advan 
tages as taught herein without necessarily achieving other 
advantages as may be taught or Suggested herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 The foregoing and other features, aspects and 
advantages of the present invention are described in detail 
below with reference to the drawings of various embodi 
ments, which are intended to illustrate and not to limit the 
invention. The drawings comprise the following figures in 
which: 
0016 FIG. 1 is a system view of an embodiment of a valve 
loading system used for loading and/or introducing a valve or 
other medical device into a deployment catheter or other 
deployment apparatus. 
0017 FIG. 2 is a perspective view of an embodiment of a 
valve loader of the system of FIG. 1, which valve loader is 
used for loading and/or introducing a valve or other medical 
device into a deployment catheter or other deployment appa 
ratuS. 

0.018 
2. 
0019 FIG. 4 is an exploded perspective view of the valve 
loader of FIG. 2. 
0020 FIG. 5 is a further exploded perspective view of the 
valve loader of FIG. 2. 
0021 FIG. 6 is a sectioned view of some of the system 
components of FIG. 1 showing the valve loader in conjunc 
tion with an embodiment of a cartridge and an embodiment of 
a medical device to be loaded into an embodiment of a cath 
eter or other deployment apparatus. 
0022 FIG. 7 is a sectioned view of the valve loader within 
the cartridge and the medical device of FIG. 6 loaded into the 
valve loader of FIG. 2. 
0023 FIG. 8 is an enlarged perspective view of the valve 
loader of FIG. 2 with certain components removed. 
0024 FIG.9 is a sectioned view of a plunger and a locking 
mechanism of the valve loader of FIG. 2. 
0025 FIG. 10 is an enlarged sectioned partial view of the 
valve loader of FIG. 2 
0026 FIG. 11 is another enlarged sectioned partial view of 
the valve loader of FIG. 2. 
0027 FIG. 12 is a perspective view of a cartridge used 
with the valve loader of FIG. 2. 

FIG.3 is a sectioned view of the valve loader of FIG. 

0028 FIG. 13 is another perspective view of the cartridge 
of FIG. 12. 
0029 FIG. 14 is a front view of the cartridge of FIG. 12. 
0030 FIG. 15 is a further front view of the cartridge of 
FIG. 12 with a cover removed. 
0031 FIG. 16 is a rear view of the cartridge of FIG. 12. 
0032 FIG. 17 is a top view of the cartridge of FIG. 12. 
0033 FIG. 18 is a bottom view of the cartridge of FIG. 12. 
0034 FIG. 19 is a left side view of the cartridge of FIG. 12. 
0035 FIG. 20 is a right side view of the cartridge of FIG. 
12. 

0036 FIG. 21 is a sectioned perspective view of the car 
tridge of FIG. 12. 

Jan. 19, 2012 

0037 FIG.22 is a perspective view of an embodiment of a 
deployment catheter or other deployment apparatus used in 
the system of FIG. 1. 
0038 FIG. 23 is a side view of the deployment catheter or 
other deployment apparatus of FIG. 22. 
0039 FIG. 24 is an enlarged view of a distal end of the 
deployment catheter or other deployment apparatus of FIG. 
23 taken in the circle 24 of FIG. 23. 
0040 FIG. 25 is a sectioned view taken along the line 
25-25 of FIG. 24 showing the distal end of the deployment 
catheter or other deployment apparatus of FIG. 22. 
0041 FIG. 26 is an enlarged perspective view of a control 
portion of the deployment catheter or other deployment appa 
ratus of FIG. 22. 
0042 FIG. 27 is a first section taken through the deploy 
ment catheter or other deployment apparatus of FIG. 22. 
0043 FIG. 28 is a second section taken at about ninety 
degrees from the first section shown in FIG. 27. 
0044 FIGS. 29A-B are enlarged views of the distal end of 
an embodiment of the deployment catheter or other deploy 
ment apparatus. 
004.5 FIG. 30 is an enlarged view of the distal end of an 
embodiment of the deployment catheter being loaded with a 
device. 
0046 FIG.31A is a view of an embodiment of the deploy 
ment catheter. FIGS. 31 B-D represent sections taken at vari 
ous positions along the deployment catheter. In FIG.31C, the 
valve 500 has been removed for clarity. 
0047 FIGS. 32A-C are a sequence of illustrations depict 
ing an embodiment of the deployment catheter deploying a 
valve into a lung passageway. 
0048 FIGS. 33A-E are enlarged views depicting embodi 
ments of the stabilization wire tip 720. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0049. A valve loading system and related components will 
now be described with reference to the accompanying figures 
of one or more embodiments. The terminology used in the 
description presented herein is not intended to be interpreted 
in any limited or restrictive manner. Rather, the terminology 
is simply being utilized in conjunction with a detailed 
description of embodiments of the systems, methods and 
related components. Furthermore, embodiments may com 
prise several novel features, no single one of which is solely 
responsible for its desirable attributes or is believed to be 
essential to practicing the inventions herein described. 
0050. The terms “valve,” “deployable medical device.” 
and “medical device' as used herein are broad interchange 
able terms and, unless otherwise indicated, the terms can 
include within their meanings, without limitation, Stents, 
valves, lung reduction valves, coils, filters, embolic protec 
tion devices, balloons, augmentation devices, probes, 
anchors, sponges, or any other medical device, deployable or 
otherwise, that is configured to be loaded or introduced into a 
catheter or other deployment apparatus. In certain embodi 
ments, the valve and/or medical device is the type disclosed in 
U.S. Pat. No. 6,293,951 or in U.S. Patent Application Publi 
cation No. 2003-0050648, each of which is hereby incorpo 
rated in its entirety. 
0051. In certain embodiments, the valve loading system 
described herein can be configured to load valves or medical 
devices as Small as about 5 mm, 6 mm, 7 mm, and 9 mm in 
diameter. The valve loading system, in certain embodiments, 
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can be configured to compress or collapse valves or medical 
devices for deployment using a bronchoscope comprising a 
working channel diameter of about 2.0 mm or greater, for 
example, about 2.6 mm. In certain embodiments, the valve or 
medical device comprises a radiopaque material that is visible 
through a deployment catheter or other deployment appara 
tus, bronchoscope, or body. 
0052. The terms “body” and “patient” as used herein are 
broad interchangeable terms that generally refer to mamma 
lian (human oranimal) bodies, patients, organs, lumens, cavi 
ties, Vessels, passageways, channels, or the like. 
0053 As discussed above, a valve or other medical device, 
deployable or otherwise, can be introduced into a catheter or 
other deployment apparatus using methods, systems, and 
devices described herein. In some embodiments, a valve load 
ing system is provided that generally comprises, without limi 
tation, a deployment catheter or other deployment apparatus, 
a valve loader, a valve-carrying cartridge (also referred to 
herein as a interchangeable medical device cartridge), and/or 
other components. The valve or other medical device can be 
implanted or positioned within a patient using the catheter or 
other deployment apparatus after the valve or other medical 
device has been loaded into the catheter or other deployment 
apparatus using the valve loader. In some embodiments, the 
process then can be repeated by using the valve loading sys 
tem to load or introduce another valve or other medical device 
into the catheter (as used herein, the term “catheter includes 
without limitation any other deployment apparatus). 
0054 FIG. 1 illustrates an embodiment of a valve loading 
system 100 that is arranged and configured in accordance 
with certain features, aspects and advantages of the present 
invention. The illustrated valve loading system 100 generally 
comprises, among other components, a deployment catheter 
102, a cartridge 104, and a valve loader 106. The cartridge 104 
carries, transports, and/or stores a valve or other medical 
device. In some configurations, the cartridge 104 is designed 
to store the valve or other medical device for limited or more 
extended periods of time. In some embodiments, the cartridge 
104 is interchangeable with other cartridges. The valve loader 
can comprise a first open cavity 214 that accommodates the 
cartridge 104. With the cartridge 104 positioned in the cavity 
214 and with a distal end 112 of the deployment catheter 104 
positioned in a connection port 108, the valve or other medi 
cal device can be transferred from the cartridge 104 into the 
deployment catheter 102 using the valve loader 106. Thus, the 
illustrated valve loader 106 can be configured to provide 
sterile loading of the valve or other medical device into the 
deployment catheter 102. 
0055. The illustrated valve loader 106 comprises an outer 
housing structure 202. In some embodiments, the outer hous 
ing structure 202 is constructed of plastic, metal, or other like 
material. Preferably, the outer housing structure 202 is sized 
and configured for holding in a hand. In some embodiments, 
the outer housing structure 202 can have a length that easily 
allows for placement in a user's hand. For example, the outer 
housing structure 202 can be 5, 6, 7, or 8 inches in length, 
which will easily fit within a user's hand. The outer housing 
structure 202 can comprise a generally cylindrical shape or 
other Suitable form to enhance the ergonomics and to provide 
for easy placement in or control by a human hand. In the 
illustrated configuration, the outer housing structure 202 
comprises a flattened cylindrical shape. Other structures, 
materials, shapes, and sizes also are possible. 
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0056. As illustrated in FIG. 1 and FIG. 2, the housing 
structure 202 can have a top side 204, a bottom side 206, a 
proximal end 208, and a distal end 210. Any directional terms 
used herein are merely to provide a frame of reference and 
should not be considered to limit the scope of the claimed 
invention. As used herein, “distal' means toward the location 
in which the valve or other medical device will be deployed 
while “proximal' means toward the user of the component 
(e.g., toward the user of the valve loader 106). 
0057 The outer housing structure 202 preferably features 
a plurality of recesses 212 along the top and bottom sides 204, 
206. The illustrated outer housing structure 202 comprises 
two recesses 212 along the top side 204 and four recesses 212 
along the bottom side 206. In some embodiments, the two 
recesses 212 along the top side 204 are generally aligned with 
two of the four recesses 212 along the bottom side 206. 
Preferably, the two recesses 212 are positioned on opposite 
ends of the top side 204. More preferably, the two recesses 
212 on the top side 204 are positioned with one of the two 
recesses 212 on each side of a first open cavity 214. 
0058. The first open cavity 214 can have any suitable 
configuration. In some embodiments, the first open cavity 
214 comprises a Substantially rectangular shape with an 
angled portion 216; however, other shapes and dimensions 
are possible. In certain embodiments, the shape and configu 
ration of the first open cavity 214 corresponds to the outer 
shape and configuration of the cartridge 104 Such that the 
cartridge 104 can be inserted into the first open cavity 214 in 
only one direction, orientation or position. In other words, the 
cavity 214 of the housing 202 can comprise a first shape and 
the cartridge 104 can comprise a complementary shape Such 
that, when inserted into or coupled with the housing 202, the 
cartridge 104 is properly oriented for its intended use. 
0059. With reference to FIG. 1 and FIG. 2, the housing 
structure 202 can comprise the connection port 108 that is 
defined in part by a second open cavity 218 that can receive a 
distal end 112 of the deployment catheter 102 or another 
device, for example, a shipping lock 114. In some embodi 
ments, the proximal end of the shipping lock 114 can be 
shaped and configured to closely correspond to the shape and 
configuration of the distal end 112 of the deployment catheter 
102. While the illustrated housing structure 202 comprises 
the second open cavity 218, which comprises a funnel-type 
configuration that helps to receive the distal end 112 of the 
deployment catheter 102, the housing structure 202 can com 
prise a generally flat distal end 210 or a protruding distal end 
210. 

0060. The housing structure 202 of the valve loader 106 
can be constructed of two halves or sides 202A, 202B that are 
secured together in any Suitable manner. In some configura 
tions, the two portions 202A, 202B snap together and can be 
secured together with posts or the like. Preferably, one of the 
two portions 202B is considered a male portion while the 
other one of the two portions 202A is considered a female 
portion and the male and female portions can be joined 
together in any suitable manner. 
0061. In certain embodiments and as shown best in FIG.3 
and FIG. 4, the housing structure 202 defines one or more 
inner chambers that contain a plurality of components, 
including but not limited to a loader plunger 220 (also 
referred to herein as an actuator), a cartridge locking mecha 
nism 222, an alignment insert 224, an alignment tube 226, and 
a first and a second grip pawl 228A, 228B. 
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0062. With reference to FIGS. 4 and 5, the loader plunger 
or actuator 220 is configured to slide within and along an axial 
center of the illustrated housing structure 202. In certain 
embodiments, the loader plunger or actuator 220 is config 
ured to be screwed or rotated into and along an axial center of 
the housing structure 202. In certain embodiments, the hous 
ing structure 202 comprises a stop to signal or indicate to the 
user when the plunger or actuator 220 has traveled to the 
correct position in the housing for completely loading the 
valve or medical device into the deployment catheter or 
deployment apparatus. In certain embodiments, the cartridge 
104 comprises a cover, cap, or lid 422 having a thicker tab 431 
to act as a stop or signal or indication to the user when the 
plunger or actuator 220 has traveled to the correct position in 
the housing for completely loading the valve or medical 
device into the deployment catheter or deployment apparatus. 
In certain embodiments, the thicker tab 431 is changes length, 
shape, and/or size to determine how far the plunger or actua 
tor 220 can travel into the housing thereby affecting the posi 
tion of the valve or medical device within the deployment 
catheter or deployment apparatus. In certain embodiments, 
the cover, cap, or lid 422 can be positioned flushed with the 
outer surface of the cartridge 104 or the cover, cap, or lid 422 
can be positioned (at different depths) inset from the outer 
surface of the cartridge 104 to determine how far the plunger 
or actuator 220 can travel into the housing thereby affecting 
the position of the valve or medical device within the deploy 
ment catheter or deployment apparatus. In certain embodi 
ments, the cartridge 104 comprises a cover, cap, or lid 422 
having a tooth or thinner tab 430 that provides an audible 
indication that the plunger or actuator 220 has traveled to the 
correct position in the housing for completely loading the 
valve or medical device into the deployment catheter or 
deployment apparatus. As shown in FIG. 5, the loader plunger 
or actuator 220 can have an axial groove 230 that extends 
along at least a portion of the loader plunger 220. The axial 
groove 230 preferably terminates proximally of the distal end 
of the loader plunger 220. The distal end of the axial groove 
230 preferably terminates within a further groove 232 (see 
FIG. 4) that extends diagonally across the axial groove 230. 
0063. As illustrated in FIGS. 4, 5 and 6, the cartridge 
locking mechanism 222 (also referred to herein as a safety 
apparatus) can be positioned within the housing structure 
202. The illustrated cartridge locking mechanism 222 com 
prises a generally “U” shaped configuration or the like com 
prising a first end 234 and a second end. The first end 234 of 
the illustrated cartridge locking mechanism 222 is Supported 
by and/or coupled to a pivot pin 236, and the balance of 
locking mechanism 222 is allowed to rotate or Swing or move 
thereabout. 

0064. As shown in FIG. 5 and FIG.9, the locking mecha 
nism 222 comprises a first nub 238 and a second nub 240 that, 
in the illustrated configuration, face the male half 202A of the 
illustrated outer housing 202. The first nub 238 is slightly 
larger than the second nub 240 and the first nub 238 has a 
shape and orientation that generally corresponds to the shape 
and orientation of the groove 232. The first nub 238 is sepa 
rated from the second nub 240 by a distance that can accom 
modate at least one of the Surfaces that extends axially along 
side the axial groove 230. In addition, the second nub 240 is 
sized such that it can be received within the axial groove 230 
while the first nub 238 is sized such that it cannot be received 
within the axial groove 230. 
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0065. Thus, as the loader plunger 220 is pushed into the 
housing structure 202, the locking mechanism 222 rotates 
slightly as the first nub 238 moves within the generally diago 
nal groove 232 until the second nub 240 is aligned with the 
axial groove 230. When the locking mechanism 222 has 
rotated and the second nub 240 is aligned with the axial 
groove 230, further pushing of the loader plunger 220 into the 
housing structure 202 causes the loader plunger 220 to move 
distally with the second nub 240 moving axially along the 
axial groove 232. During this continued movement, the lock 
ing mechanism is secured against rotation due to the position 
ing of the second nub 240 within the axial groove 230. 
0.066 Similarly, as the loader plunger is withdrawn from 
the housing structure 202, the axial groove 230 moves relative 
to the second nub 240 until the second nub 240 reaches the 
diagonal groove 232. When the second nub 240 reaches the 
diagonal groove 232, the second nub 240 slides within the 
diagonal groove, which causes rotation of the locking mecha 
nism 222. The rotation of the locking mechanism 222 draws 
the first nub 238 into the diagonal groove 232. The first nub 
238 stops further withdrawal of the loader plunger 220 from 
the outer housing structure 202 after the first nub 238 is 
positioned within the diagonal groove 232. 
0067. With reference to FIG. 8, the locking mechanism 
222 also comprises a first stop 242 and a second stop 244. The 
rotational movement of the locking mechanism 222 is limited 
in the illustrated configuration by the first stop 242 and the 
second stop 244. The first stop 242 moves into abutment with 
a first surface 246 of the housing structure 202 during rotation 
in a first direction (i.e., upward or clockwise rotation) and the 
second stop 244 moves into abutment with a second Surface 
248 of the housing structure 202 during rotation in a second 
direction (i.e., downward or counterclockwise rotation). 
Other configurations also can be used to limit the range of 
rotational movement of the locking mechanism 222. 
0068. As described above, the illustrated locking mecha 
nism 222 also comprises a second end 250. The second end 
extends through an opening 252 that opens into the first open 
cavity 214. The second end 250 of the cartridge locking 
mechanism 222 acts as an arm, or a bracket, or a bar that 
secures the cartridge 104 into the first open cavity 214 of the 
housing structure 202, or that reduces the likelihood of the 
cartridge 104 being inserted into the first open cavity 214 
without the loader plunger 220 being fully retracted from the 
housing structure 202. In this manner, the locking mechanism 
222 safeguards the plunger 220 against damage that can be 
caused by insertion or removal of the cartridge 104 without 
the plunger 220 being fully retracted from the first open cavity 
214 or the cartridge 104. As the locking mechanism 222 
rotates, Swings, or moves toward the first open cavity 214 of 
the housing structure 202, the arm, bracket, or bar of the 
second end 250 enters or moves into the first open cavity 214 
of the housing structure 202 through the opening 252. If the 
cartridge 104 is within the first open cavity 214, then the arm, 
bracket, or bar of the second end 250 can engage with or 
otherwise lock the cartridge 104 into the first open cavity 214. 
As the loader plunger 220 is pulled out of the housing struc 
ture 202, the cartridge locking mechanism 222 rotates, 
Swings, or moves the cartridge locking mechanism 222 away 
from the first open cavity 214 of the housing structure 202, 
thereby allowing the arm, bracket, or bar of the second end 
250 to be removed or substantially removed from the first 
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open cavity 214 of the housing structure 202 and to unlock or 
disengage the cartridge 104 if the cartridge is present within 
the first open cavity 214. 
0069. With reference to FIG. 10 and FIG. 11, the align 
ment insert 224 generally defines a passageway 252. At least 
a portion of the passageway 252 reduces in diameter from a 
proximal end of the portion to a distal end of the portion. In 
Some embodiments, the diameter decreases from a proximal 
end of the alignment insert 224 to a location partway through 
the alignment insert 224. Other configurations are possible. 
0070 While the outer structure of the alignment insert 224 
can have any suitable configuration, the illustrated configu 
ration comprises a generally cylindrical proximal end 254 
and a smaller diameter generally cylindrical proximal end 
256. Preferably, the proximal end 254 of the alignment insert 
224 is located Such that its proximal end Surface is generally 
flush with a Surrounding or adjacent Surface of the first open 
cavity 214. 
0071. The alignment insert 224 can be positioned in the 
housing structure 202, and can be configured to guide and/or 
compress the valve or medical device 704 into a compressed 
state for insertion or positioning into the deployment catheter 
102. The alignment insert 224 can be constructed of plastic, 
metal, or other similar material. In the illustrated configura 
tion, the proximal end 254 comprises two or more tabs 258. 
The tabs 258 can be positioned within recesses formed in the 
outer housing 202. Thus, the tabs 258 can help to properly 
locate the alignment insert 224 within the outer housing 202 
and to limit axial movement of the alignment insert 224 
relative to the outer housing 202. 
0072 The passage 252 defined by the alignment insert 224 
preferably is axially aligned with a passage 260 defined by the 
alignment tube 226. The passage 260 comprises a proximal 
generally cylindrical portion 262, a tapering portion or fun 
nel-shaped channel 264, a smaller diameter generally cylin 
drical portion 266, another slightly larger diameter generally 
cylindrical portion 268 and a slightly expanding portion 270. 
The passage further comprises a generally cylindrical distal 
portion 272 and a distal portion 274 that is generally conical 
in configuration. 
0073. The smaller diameter portion 266 preferably is 
smaller than the outer diameter of the catheter that the loader 
106 is designed to be used with while the slightly larger 
diameter portion 268 is slightly larger than the same outer 
diameter. Accordingly, during insertion, the distal end of the 
deployment catheter 102 can abut against the step defined 
between these two portions 266, 268. 
0074 The generally cylindrical proximal portion 262 of 
the alignment tube 226 preferably is sized and configured to 
receive the distal end 256 of the alignment insert 224. As 
shown, the distally facing surface of the proximal end 254 of 
the alignment insert 224 can comprise a shallow channel 276 
and the proximally facing proximal Surface of a proximal end 
of the alignment tube 226 can be provided with a somewhat 
deeper channel 278. 
0075. A spring 280 or the like can be positioned within a 
proximal end within the shallow channel 276 of the alignment 
insert 224 and with a distal end within the deeper channel 278 
of the alignment tube 226. The spring 280 or other biasing 
member advantageously biases apart the alignment insert 224 
and the alignment tube 226. Because the alignment insert 224 
is generally axially fixed relative to the outer housing 202 by 
the tabs 258, the alignment tube 226 is capable of axial 
movement relative to the outer housing 202 and can be biased 
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by the spring 280 toward a first position, which can be defined 
by a feature of the Surrounding portion of the outer housing 
202. 
0076. The alignment tube 226 can constructed of plastic, 
metal, or other similar material. In certain embodiments, the 
alignment tube 226 has a generally rectangular outer shape 
(however, other shapes and configurations are possible with 
out deviating from the spirit of the embodiment). 
0077. The alignment tube 226 preferably has an opening 
282. The illustrated opening 282 is generally vertical. Pref 
erably, the opening 282 extends through a central portion of 
the illustrated alignment tube 226. The opening 282 is con 
figured to receive the first grip pawl 228A and the second grip 
pawl 228B, one on either side of the opening 282. In certain 
embodiments, the opening 282 has a rectangular shape but 
other shapes and configurations are possible as well. The 
alignment tube 226 also preferably comprises a first and a 
second external post 284. The post 284 extends laterally 
outward from the lateral surfaces of the alignment tube 226. 
Preferably, the position of the posts 284 are to each lateral side 
of the opening 282 such that the axial location of the posts 284 
are between the proximal and distal ends of opening 282. 
Other configurations are possible. 
(0078. The first and second grip pawls 228A, 228B prefer 
ably are constructed of plastic, rubber, polymer, or other 
similar material. The first grip pawl 228A can be positioned 
generally above the alignment tube 226 while the second grip 
pawl 228B can be positioned generally below the alignment 
tube 226. The grip pawls 228A, 228B each can comprise a 
first end 286A, 286B supported and/or coupled to a respective 
pivot pin 288A, 288B that is connected to the housing struc 
ture 202. Thus, the grip pawls 228A, 228B are allowed to 
swing or rotate about the pivot pins 288A, 288B. The grip 
pawls 228A, 228B each can also have a second end 290A, 
29OB. 

0079. Each second end 290A, 290B in the illustrated con 
figuration comprises a gripping portion 292A, 292B and a 
surrounding portion 294A, 294B. The gripping portions 
292A, 292B can be configured to be at least partially inserted 
into the opening 282 in the alignment tube 226, and the 
surrounding portions 294A, 294B can be configured to be at 
least partially wrapped around the outer Surface of the align 
ment tube 226. More preferably, the surrounding portions 
294A, 294 Babut against the posts 284 of the alignment tube 
226. Even more preferably, mounting recesses 296A, 296B 
formed in the surrounding portions 294A, 294 Babut against 
the posts 284 of the alignment tube 226 and the mounting 
recesses 296A, 296B are offset in the distal direction relative 
to the rotational axes defined by the pins 288A, 288B. The 
slight offset in the location of the recesses 296A, 296B rela 
tive to the rotational axes defined by the pins 288A, 288B 
cause the alignment tube 226 to Snap into the first position 
following any slight displacement in the proximal direction. 
0080. In a default or normal position, the grip pawls 228A, 
228B can be substantially perpendicular to the alignment tube 
226. With the second ends 290A, 290B of the first and second 
grip pawls 228A, 228B positioned in the alignment tube 226, 
there is a first gripping portion 300A and a second gripping 
portion 300B that come together and form a generally cylin 
drical or tubular area or clamp that is configured to hold, 
clamp, retain, lock, and/or grip the deployment catheter 102 
within the alignment tube 226. 
I0081. The first and second gripping portions 300A, 300B 
comprise peaks, sharp features or ribs 302. As shown, the ribs 
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302 preferably are configured to define a larger inner diameter 
at the proximal and distalends and a smaller inner diameterin 
the middle. Thus, as the grip pawls 228A, 228B rotate in the 
proximal direction, the diameter defined by the ribs that are 
generally normal to each other is greater than the diameter 
defined by the ribs in the middle that are generally normal to 
each other when the grip pawls 228A, 228B rotate back 
toward the starting position (i.e., corresponding to the first 
position of the insert tube 226). Thus, in the starting position, 
the center ribs of the ribs 302 cooperate to retain the end of the 
deployment catheter while, once rotated from the starting 
position in the proximal direction, the larger ribs cooperate 
together and define a larger diameter Such that the deploy 
ment catheter can be inserted or removed from the grip pawls 
228A, 228B. 
0082 In some configurations, one or more of the grip 
pawls 228A, 228B abuts against at least a portion of a release 
mechanism 304. The illustrated release mechanism 304 com 
prises a leaf spring 306. A first portion 308 of the leaf spring 
306 is supported by and/or coupled to a pivot pin 310 and the 
leaf spring 306 is allowed to at least partially rotate about the 
pivot pin 310. The first portion 308 of the leaf spring 306 
comprises a cantilever portion 312 that can be engaged with a 
button 314. The leaf spring 306 comprises a second portion 
316 that can be configured to rest at least partially on an inner 
structure of the outer housing 202, the alignment tube 226 or 
the like. The first portion 308 and the second portion 316 can 
be joined at a proximal end and can extend at an angle relative 
to each other. In addition, the first portion 308 preferably is 
more rigid (e.g., has a greater thickness to resist bending) than 
the second portion 310. Rotation of the first portion 308 about 
the pivot pin 310 causes flexure of the second portion 316 
such that the second portion 316 acts to resist rotation of the 
first portion 308 about the pivot pin 310. More preferably, the 
second portion 316 biases the first portion 308 to a starting 
position if the cantilever portion 312 is moved downward in 
the illustrated configuration by the button 314. 
I0083. As illustrated in FIGS. 10 and 11, the leaf spring 
306, in certain embodiments, comprises a cam portion 318 
that is engaged with the grip pawl 228A. In certain embodi 
ments, the grip pawl 228A, 228B comprises a ledge, lip, 
groove, or cavity 320 that can be engaged by the cam portion 
318 of the leaf spring 306 when the cam portion 318 slides 
upward along the side of the grip pawl 228A a sufficient 
distance. Thus, the camportion 318 of the grip pawl 228A can 
be locked into the deflected position until a proximally 
directed force is provided to the alignment tube 226. The leaf 
spring 308 can make a distinct clicking sound or other audible 
Sound when Snapping into position on the ledge of the grip 
pawl 228A. 
0084 As discussed above, when the button 314 is pressed 
into the housing structure 202, the button 314 applies a force 
on the cantilever portion 312 thereby causing the leaf spring 
306 to rotate, pivot or swing about the pivot pin 310. The 
movement of the cantilever portion 312, and therefore the first 
portion 308, of the leaf spring 306 causes the camportion 318 
to rotate, which causes the cam portion 318 to effectively 
slide along a portion of the grip pawl 228A and Snap into 
position alongside the grip pawl 228A. The interaction 
between the cam portion 318 and the grip pawl 228A causes 
the grip pawl 228A to rotate away from the pivot pin 310. The 
movement of the grip pawl 228A causes movement of the 
alignment tube 226 in the proximal direction due to the inter 
face between the mounting recesses 296A, 296B and the 
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posts 284. The movement of the alignment tube 226 results in 
rotation of both of the grip pawls 228A, 228B and the grip on 
any catheter previously secured within the alignment tube 
226 is released such that the catheter can be removed. 

I0085 Preferably, the cam portion 318 remains in contact 
with the surface of the grip pawl 228A until a subsequent 
catheter insertion occurs. In the illustrated embodiment, the 
slight step 320 is provided onto which a portion of the cam 
portion 318 rests. The movement of the camportion 318 over 
the edge of the step 320 results in a sound that indicates the 
unclamping of the catheter for removal. A Subsequent inser 
tion of a catheter drives the alignment tube 226 further in the 
proximal direction, which allows cam portion 318 of the leaf 
spring to drop off of the step 320 and to snap back to its 
original position with an accompanying Sound that indicates 
that clamping of the catheter has occurred. 
I0086. The button 314 can be constructed of plastic, metal 
or other suitable material and the button 314 can be moveably 
positioned within the housing structure 202. In certain 
embodiments, the button 314 is coupled to, connected to or 
engaged by a spring or other biasing element 322 that applies 
a force to push the button 314 towards the outer surface of the 
top side 204 of the housing structure 202, which is the normal 
position for the button 314. The button 314 comprises a lip or 
ledge 324 that can be configured to prevent the button 314 
from being forcedentirely out of the housing structure 202 by 
the spring or biasing element 322. The spring or biasing 
element 322 can be mounted over a stem 323 of the button 
314. When the button 314 is pressed into the housing structure 
202, the button 314 moves toward a second position in which 
the spring 322 is compressed. In the second position, the 
button 314 engages and/or applies a force on the cantilever 
portion 312 of the leaf spring 306, thereby causing the cam 
portion 318 of the leafspring 306 to engage the first grip pawl 
228A to release the deployment catheter 102. In certain 
embodiments, the button 314 engages and/or applies a force 
on the cantilever portion 312 of the leaf spring 306, thereby 
causing the cam portion 318 of the leaf spring 306 to engage 
the first grip pawl 228A to move or rotate the first grip pawl 
228A towards the proximal end thereby causing the release 
the deployment catheter 102. In certain embodiments, the 
first and second grip pawls 228A, 228B are coupled (for 
example, due to their connection to the alignment tube 226), 
and accordingly, when the first grip pawl 228A is moved or 
rotated by the leaf spring 306 toward the proximal end, both 
the first and second grip pawls 228A, 228B move or rotate in 
concert toward the proximal end thereby releasing their grip 
on the deployment catheter 102. 
0087. In certain embodiments, the button 314 is also 
coupled and/or engaged with a safety slide mechanism 326 as 
illustrated in FIGS. 10 and 11. The safety slide mechanism 
326 can be configured to reduce or eliminate the likelihood of 
the button 314 being pushed into the housing structure 202 
unless Such a movement is desired. The safety slide mecha 
nism 326 can be constructed of plastic, metal, or other like 
material. The safety slide mechanism 326 comprises a proxi 
mal end 328 and a distal end 330. In certain embodiments, the 
proximal end 328 comprises a cavity or groove 332 that can 
be configured to engage or receive the lip or ledge 324 of the 
button 314. In other words, when the slide mechanism is in a 
proximal position, the rim, ridge, lip or ledge 324 of the 
button 314 is positioned within the cavity or groove 332 of the 



US 2012/00 1637.6 A1 

slide mechanism 326 and, therefore, the slide mechanism 326 
reduces the likelihood of unintended depression of the button 
314. 
I0088. The distal end 330 of the safety slide mechanism 
326 is coupled to, connected with, in contact with or engaged 
with a spring or other biasing element 336 that applies a force 
to push the safety slide mechanism 326 towards the button 
314 to engage the lip or ledge 324 of the button 314 with the 
cavity or groove 332 of the safety slide mechanism 326. In 
Some configurations, the safety slide mechanism 326 com 
prises a recess that receives at least a portion of the spring or 
other biasing element 336. When the safety slide mechanism 
is moved or slid distally toward a second position, the safety 
slide mechanism 326 releases, disengages, and/or allows the 
button 314 to be pressed into the housing structure 202. 
0089. Thus, to remove or unlock or release the distalend of 
the deployment catheter 102 from the alignment tube, a two 
step unlocking process is used in certain embodiments. In 
order to unlock the deployment catheter 102, the user first 
slides the safety slide mechanism 326 toward the distal end 
and the user then pushes the button 314 into the housing 
structure 202 in order to unlock and pull out the deployment 
catheter 102 from the housing structure 202. The two step 
unlocking process reduces or eliminates the possibility of 
breaking the deployment catheter 102 while positioning the 
valve 704 into the deployment catheter 102. Additionally, the 
two step unlocking process reduces or eliminates the possi 
bility of removing the deployment catheter 102 before the 
valve 704 has been properly positioned within the deploy 
ment catheter 102. 

Cartridge 

0090 The cartridge 104 can have any suitable size, shape 
or configuration. In the illustrated embodiment, the cartridge 
104 is sized, shaped and configured to be received within the 
first open cavity 214. More preferably, the cartridge 104 is 
sized, shaped and configured to be received within the first 
open cavity 214 in only one orientation. 
0091. The illustrated cartridge 104, as shown in FIGS. 
12-21, generally comprises a proximal wall 400 and a distal 
wall 402. A first side wall 404 and a second side wall 406 
generally extend between the proximal wall 400 and the distal 
wall 402. The illustrated cartridge also comprises a top wall 
408 that, for aesthetic reasons, can correlate in shape and 
configuration (for example, a mating shape) to the outer hous 
ing 202 of the valve loader 106. The term “wall” should not be 
construed narrowly to mean any single Surface or member but 
rather should be construed broadly and a wall can be com 
prised of multiple surfaces that are not in a single plane but 
that, in cooperation with one another, form a general bound 
ary. The illustrated cartridge 104 therefore comprises agen 
erally rectangular box shape with a rounded top wall. Other 
configurations and shapes, for example, circular, cylindrical 
square, triangular, cone, trapezoidal, elliptical, or a combina 
tion thereof, also are possible. 
0092. The cartridge 104 can be formed in any suitable 
manner and of any Suitable material. In some embodiments, 
the majority of the cartridge 104 is molded of plastic or metal 
or another suitable material. 
0093. The cartridge 104 preferably defines at least one 
passage 410 that extends in a proximal to distal direction. In 
Some embodiments, the passage 410 extends from the proxi 
mal wall 400 to the distal wall 402. Preferably, the passage 
410 comprises a first tapering portion or tapered lumen 412 
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that tapers from proximal to distal, a generally cylindrical 
portion 414 and a second tapering portion 416 that also tapers 
from proximal to distal. Thus, the passage 410 extends from 
a proximal opening 418 to a distal opening 420 and the 
proximal opening 418 is larger than the distal opening 420. 
Other configurations are possible but the passage 410 prefer 
ably generally reduces in diameter from the proximal opening 
418 to the distal opening 420. 
0094. The proximal opening 418 preferably is generally 
closeable using a cover, cap or lid 422. The cover 422 is 
shown in FIG.14 and is shown removed in FIG.15. The cover 
422 can have any Suitable configuration. In the illustrated 
embodiment, the cover 422 is generally transparent or trans 
lucent and is formed of a plastic material. The illustrated 
cover 422 snaps into place on the cartridge 104 but other 
configurations are possible. The illustrated cover 422 com 
prises two lower legs 424 and one upper leg 426 that Snap into 
corresponding openings formed within the cartridge 104. 
0.095 The cover 422 preferably defines an opening 428. 
The opening 428 can have any Suitable size and configuration. 
In the illustrated embodiment, the size and shape of the open 
ing 428 generally correlates to a cross-sectional configuration 
of the plunger 220. In addition, a tooth or thinner tab 430 
extends upward into the illustrated opening 428. The tooth 
430 preferably is deflectable. The plunger 220 is received 
within the opening 428 during use and the tooth 430 snaps 
into position over a rib formed on the plunger. The tooth 430, 
therefore, acts to indicate when the plunger 220 is fully 
depressed and the tooth 430 also maintains the fully 
depressed position of the plunger 220 until the plunger 220 is 
acted upon by a sufficient force to retract the plunger 220 in a 
proximal direction. 
0096. The at least one passage 410 preferably is config 
ured to receive and store a valve or other medical device 500. 
The cover 422 is configured to reduce or eliminate the like 
lihood of the valve or medical device 500 being removed from 
the cartridge 104 while the valve or medical device 500 is 
intended to be stored in the cartridge 104. As shown, the 
medical device 500 can comprise multiple anchors 502. The 
anchors 502 can define a diameter. Preferably, the proximal 
opening 418, between the cover 422 and the first tapering 
portion 412, comprises a counterbore 432 that has an outer 
diameter larger than the diameter defined by the anchors 502 
and an inner diameter that is slightly smaller than the diameter 
defined by the anchors 502. Thus, the anchors 502 can be 
captured between the distal wall of the counterbore 432 and 
the cover 422. 

0097. In certain embodiments, the passage 410 can be 
configured to receive and/or store more than one valve or 
medical device 500 that are of the same or different size, 
shape, or type. Preferably, different cartridges 104 comprise 
different colors, symbols, numbers, and/or other unique iden 
tifiers to indicate that different size valves or medical devices 
500 are stored within the cartridges 104. In some configura 
tions, the cartridges 104 can use other identifying indicial 
(e.g., numbers, colors, letters, patterns, etc.) to indicate dif 
fering medical devices, including whether different pharma 
ceuticals, coatings, or the like are used. 
0098. In certain embodiments, the cartridge 104 can com 
prise multiple passages 410 or chambers for storing multiple 
valves or medical devices 500, and the multiple hollow cen 
ters or chambers can be coupled to a daisy wheel or other 
revolver within the cartridge 104 such that the daisy wheel or 
other revolver can be rotated or otherwise moved e.g., raised 
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or lowered) by the user so as to allow multiple valves 500 to 
be loaded into the deployment catheter 102. 
0099. The cartridge 104 preferably also comprises at least 
one release tab 434. The release tab 434 is joined to the 
cartridge at a base and can be integrally formed with the 
cartridge 104. In the illustrated embodiment, each of the two 
lateral sides has a release tab 434. The end of each release tab 
434 comprises a finger pad 436 and, just below the finger pad 
436, a locking protrusion 438. The locking protrusion 438 
engages a corresponding structure on the valve loader 106 to 
lock the cartridge 104 into the first open cavity 214 of the 
housing structure 202. When the finger pads 436 of the two 
release tabs 434 are Squeezed toward each other, the locking 
protrusions 438 separate from the structure of the housing 
202 and the cartridge 104 is released from the first open cavity 
214 of the housing structure 202. In one embodiment, the 
release tabs 434 are integrally formed with the cartridge 104 
and are constructed of plastic, polymer, or other Suitable 
material. Other locking configurations also can be used. 
0100. The proximal wall 400 of the cartridge 104 can 
comprise at least one groove region or recess 440that receives 
the arm, bracket, or bar of the second end 250 of the cartridge 
locking mechanism 222. Thus, when the second end 250 
extends into the first open cavity 214, the second end 250 
engages with the groove region 440 of the cartridge 104. 

Deployment Catheter 
0101. It will be appreciated that any kind of deployment 
catheter 102 can be used with the valve loader 106, and that 
the following description of the illustrated deployment cath 
eter 102 is intended to be generally illustrative only and not 
limiting. 
0102. With reference to FIG. 22, the deployment catheter 
102 has a proximal end 700 and a distal end 702. A control 
portion 704 is located at the proximal end 700 and a delivery 
portion 706 is located at the distal end 702. 
(0103 With reference to FIGS. 22-25, a catheter shaft 710 
extends from proximal end to distal end. The catheter shaft 
710 can be configured, to be inserted into a bronchoscope or 
the body. Preferably, the catheter shaft 710 comprises an 
internal lumen 712 and a distally-located cavity 714. The 
internal lumen 712 can have a distal end that is in communi 
cation with the cavity 714. In some embodiments, the lumen 
712 of the catheter shaft 710 can have a coating, for example, 
Teflon, or a lining, for example, a polytetrafluoroethylene 
(PTFE) liner, or some combination of the two. Other configu 
rations are possible. 
0104. The catheter shaft 710 can be constructed of plastic, 
metal, polymer, rubber, nylon, other flexible materials, or a 
combination thereof. In certain embodiments, the catheter 
shaft 710 is constructed of a flexible polymer extrusion, for 
example, PEBAX(R) or nylon. In certain embodiments, the 
catheter shaft 710 may have different regions comprising a 
different durometer level. For example, a majority of the 
proximal end of the catheter shaft 710 may have a harder 
durometer that prevents elongation, whereas the distal end of 
the catheter shaft 710 may have a softer durometer for 
increased flexibility. In some configurations, the catheter 
shaft 710 can comprise various fillers or components, for 
example, colorants for color, barium Sulfate for radiopaque 
applications, and Teflon for lubricity. 
0105. The distalend of the catheter shaft 710 can comprise 
a catheter tip 716. In some embodiments, the catheter tip 716 
can be located at the most distant portion of the distal end 702. 
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The catheter tip 716 can define at least a part of a catheter 
sheath 718 that is retractable relative to the valve 500 so the 
valve 500 can be deployed or implanted from the catheter 
shaft 710 into the body. 
0106. In some embodiments, at least a portion of the cath 
eter sheath 718 comprises a clear or translucent material. 
With reference to FIG. 29A a visualization window 801 into 
cavity 714 may be provided in certain embodiments to permit 
an operator to verify that a device (such as valve 500) has been 
loaded or inserted into the distal end 702 of the deployment 
catheter. This visualization window 801 may be constructed 
of a material that is at least translucent, but preferably trans 
parent. 
0107 The catheter sheath 718 and/or catheter tip 716 can 
comprise a valve line (in certain embodiments, the valve line 
comprises a marker embedded in or applied to the catheter 
sheath 718 to verify the proper placement of the valve 500. In 
a preferred embodiment, the valve line indicates where the 
valve 500 will deploy in the body. For example, one or more 
locator markings (e.g., lines 802, 803) may be provided on the 
distal end 702, permitting an operator to visualize where a 
device will be deployed. These locator markings 802, 803 
may comprise a thin yellow-pigmented line 803 embedded in 
the catheter sheath 718 denoting the approximate location 
where a device (such as the valve 500) will be deployed. 
Further, the line 803 may be surrounded by wider black 
pigmented bands 802 to provide additional contrast for ease 
of visualization by the operator, for example through a bron 
choscope. Some embodiments may have coils or other struc 
tural elements present at the distal end. Accordingly, the lines 
802 may then be useful to mask or hide such underlying 
structural elements to avoid confusing an operator as to the 
location of the line 803. In certain embodiments, a valve 500 
may have one or more lines 802 or 803 disposed or printed 
directly upon it. Although the line 803 may be colored with 
different pigments, a yellow pigment was found to be easily 
visible through the visualization channel of a bronchoscope. 
Any method may be employed to place these locator mark 
ings on the distal end 702. For example, pad printing or inkjet 
printing may be used to mark the lines 802 and 803 on the 
distal end 702. Other practices may be used to mark lines 802 
and 803, including hot stamping, Swaging, or reflowing a 
marker band. Lines 802 could also be printed second on each 
side of the first printed line 803. Other configurations are 
possible, and of course, different pigments and locator mark 
ings may be employed. 
0108. With reference to FIG. 30, the catheter tip 716 pref 
erably comprises a metal tip (e.g., titanium, nitinol) and/or 
plastic tip (e.g., PEBAX(R), ISOPLASTTM or other urethanes, 
PEEK, polyetherimide, polyphenylene sulfide) or other suit 
ably rigid structure that will allow the grip pawls 228A, 228B 
to grip the deployment catheter 102 during loading. An inser 
tion rod 760 may also be provided to push valve 500 past 
catheter tip 716 and into the cavity 714. In certain embodi 
ments, the plastic and/or metal tip 716 is bonded to, adhered 
to, and/or embedded in the distal end of the deployment 
catheter 102. The catheter tip 716 preferably is manufactured 
Such that compression forces or other forces, such as those 
encountered during loading and deployment of the catheter, 
do not cause appreciable deformation of the distal catheter 
tip. In certain embodiments, the insertion rod 760 may also 
comprise a low-friction material, such as PTFE coating. Such 
a coating, may, for example, be added on by means of a 
heat-shrink tubing. Coating the insertion rod 760 or manu 
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facturing it from a low-friction material may prevent the valve 
500 from being dragged out when the insertion rod 760 is 
withdrawn. 

0109 Referring to FIG. 29B, certain embodiments may 
have the catheter tip 716 located within a catheter sheath 718. 
In further embodiments, the catheter tip 716 can be config 
ured to contain the anchors 502 of the medical device 500, 
thereby keeping the device 500 compressed within the cavity 
714. The catheter tip 716 also reduces the likelihood of the 
device 500 (especially anchors 502) scoring the inside of the 
catheter cavity 714 (which may create undesirable shavings) 
and Snagging inside the deployment catheter. Moreover, in 
use, some embodiments of the deployment catheter 102 are 
capable of multiple deployments and, therefore, the tip 716 
provides an enhanced lifespan for the deployment catheter 
102. Certain embodiments may also have a tip 716 with a 
visualization window 801 cut through it. In further embodi 
ments, the tip 716 may have struts cut into it, providing 
additional flexibility to the catheter 102 when being maneu 
Vered through a tight turn. 
0110. In certain embodiments, an inner surface of the tip 
718 can be coated with a polyurethane anti-block coating to 
reduce friction during valve loading and deployment. In some 
embodiments, the inner surface of the tip 716 or the deploy 
ment catheter 102 has no coating. Instead, the inner Surface of 
the tip 716 or the deployment catheter 102 may comprise a 
polytetrafluoroethylene (PTFE) liner on a portion of the end 
of the deployment catheter 102 and/or on the inner surface of 
the tip 718 and/or the tip 716 to reduce the friction between 
the deployment catheter 102 and the valve 500, including but 
not limited to any membrane material on the valve 500. In 
certain embodiments, the PTFE liner can be a more robust 
coating (e.g., a reduced wear coating). 
0111. In certain embodiments, the PTFE liner can be 
smooth on the inner diameter of the deployment catheter 102. 
which contacts the valve 500, and can be chemically etched 
on the outer diameter of the deployment catheter 102 to 
provide a rough surface for better adhesion with an outer 
extrusion. The PTFE liner can be very thin (e.g., approxi 
mately 0.001 inch to 0.002 inch in wall thickness). In certain 
embodiments, the liner can be then reflowed onto the outer 
extrusion of the catheter using a heat process and a sacrificial 
extrusion (e.g., fluorinated ethylene-propylene (FEP) or Ole 
fin) on the outside of the outer catheter extrusion. The process 
can concurrently apply heat to adhere the liner to the extru 
sion while the sacrificial extrusion (FEP or Olefin) com 
presses in diameter providing force to melt the two materials 
together. 
0112. In certain embodiments, the deployment catheter 
102 can comprise a deployment guide on the exterior of the 
deployment catheter. The deployment guide can be posi 
tioned or embedded at the distal end of the deployment cath 
eter 102. The deployment guide can comprise a radiopaque 
material that is visible through the patient and/or the bron 
choscope. The visible nature of the deployment guide allows 
the user to correctly position the valve at the target location. 
0113. With reference to FIG. 25, the proximal end of the 
catheter shaft cavity 714 contains a tip 720 for a stabilization 
wire 722. The stabilization wire tip 720 preferably is con 
nected or coupled to a stabilization wire 722 such that the two 
components move together in an axial direction relative to the 
catheter shaft 710. The tip 720 can have any suitable configu 
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ration but preferably comprises a recess 724 in the distal end. 
The recess 724 can be used to enhance control over the valve 
500 during deployment. 
0114. The stabilization wire 722 extends through the 
lumen 712 or passageway in the catheter shaft 710. As dis 
cussed above, the lumen 712 of the catheter shaft 710 can be 
coated to allow the stabilization wire 724 to move more easily 
within the catheter shaft 710. For example, such coatings may 
include a PTFE liner embedded in lumen 712; such a liner 
may be added using any means available. Such as a reflow 
process. Depending on the composition of the catheter shaft 
and/or the coating of the stabilization wire, no coating or 
PTFE liner may be needed. The stabilization wire 722 will 
move axially relative to the catheter shaft 710. More particu 
larly, in some embodiments the stabilization wire 722 is held 
stationary while the catheter shaft 710 is retracted proximally. 
Thus, the stabilization wire 722 can be slideable within, 
moved through or advanced within the catheter shaft 710. The 
stabilization wire 722 can be a Teflon coated stainless steel 
coil over a stainless steel wire to allow the catheter shaft 710 
to easily traverse the bronchoscope or body passageway. 
0.115. In some embodiments, at the proximal end of the 
catheter shaft 710, there can be a reinforced shaft portion 
comprising a PTFE liner on the interior of the catheter shaft 
710. The liner at the proximal end of the catheter shaft 710 
preferably is generally thicker than at the distal end of the 
catheter shaft 710. The thicker liner improves pushability but 
decreases the bendability of the reinforced portions thus the 
thinner liner at the distal end enables the catheter shaft 710 to 
turn tighter radiuses than the proximal end. 
0116. In certain embodiments, the proximal end of the 
catheter shaft 710 comprises a braid that is laid between the 
PTFE liner and the polymer extrusion comprising, for 
example, PEBAX(R) or nylon. In some embodiments, the 
braid provides resistances to stretching, buckling, and/or 
kinking while delivering the valve or medical device 500 to 
the desired location. The braid preferably is located closer to 
the inside diameter to reduce stiffness thereby increasing 
flexibility of the catheter shaft 710. The braid can comprise a 
polymer (e.g., nylon, which can be clear and used for MRI 
applications), flat wire (e.g., 0.001 inch by 0.005 inch), or 
other like materials. In certain embodiments, the braid com 
prises a 60 pixS/inch configuration, wherein pixS refer to the 
number of open spaces in one inch. 
0117. With reference to FIG. 26 and FIG. 27, the stabili 
zation wire 722, which is connected at its distal end to the 
stabilization wire tip 724, extends proximally to a cap 726 of 
control portion 704. To better illustrate this, the stabilization 
wire 722 has been identified at both the proximal end of the 
control portion 704 (i.e., at the cap 726) and at the distal end 
of the control portion 704. The proximal end of the stabiliza 
tion wire 722 can be connected to the cap 726 in any suitable 
manner. In some instances, the stabilization wire 722 and the 
cap 726 are press fit, glued, adhered, cohered, comolded or 
the like. 

0118. At its proximal end, the stabilization wire 722 
extends through a telescoping hypotube 728. The hypotube 
728 encloses a portion of the stabilization wire 722. Thus, the 
hypotube 728 can provide lateral support to the stabilization 
wire 722 and can assist is reducing the likelihood of the 
stabilization wire 722 buckling, bending or overly deforming 
in the region of the hypotube 728. The hypotube 728 prefer 
ably connects to the cap 726 at a proximal end and abuts upon 
a proximal end of a sheath holder 730 at its distal end. 
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0119) The distal end of the hypotube 728 nests within the 
sheath holder 730. Preferably, the hypotube 728 is axially 
moveable within the sheath holder 730. Thus, in this manner, 
the hypotube 728 is telescoping relative to the sheath holder 
730. The sheath holder 730 extends distally of the hypotube 
728 and extends over a proximal end of the catheter shaft 710. 
Preferably, the proximal end of the catheter shaft 710 extends 
into the central portion of the sheath holder 730. More pref 
erably, the catheter shaft 710 and the sheath holder 730 are 
joined together for axial movement. Any Suitable connection 
can be used. 
0120 A proximal end of a sleeve slider housing 732 snaps 
into the cap 726 while the distal portion of the sleeve slider 
housing 732 encloses the sheath holder 730. Other connec 
tions also can be used to join the sleeve slider housing 732 and 
the cap 726. The snap fit, however, simplifies construction 
and manufacturing. 
0121 The distal end of the sleeve sliderhousing 732 tapers 
toward the proximal portion of the catheter shaft 710. The 
sleeve slider housing 732 allows relative axial movement to 
occur between the sheath holder 730 and the sleeve slider 
housing 732. In other words, the sleeve slider housing 732 is 
designed to allow the sheath holder 730 to slide proximally 
relative to the sleeve slider housing 732 during deployment of 
the valve 500. The relative proximal movement results in 
relative movement between the catheter shaft 710, which is 
connected to the sheath holder 730, and the stabilization wire 
722, which is connected to the sleeve slider housing 732 
through the mutual connection to the cap 726. 
0122 Preferably, the sleeve slider housing 732 comprises 
an enlarged slot or window 734. As shown in FIG. 28, the slot 
or window 734 accommodates two fingers 736 of the sheath 
holder 730. The fingers 736 engage with slots 738 formed in 
a sleeve slider 740. The sleeve slider 740, therefore, is joined 
for axial movement with the sheath holder 730 and, through 
the sheath holder 730, to the catheter shaft 710. Thus, any 
proximally-directed axial movement of the sleeve slider 740 
will cause corresponding proximally-directed axial move 
ment of the catheter shaft 710 relative to the sleeve slider 
housing 732 and the attached stabilization wire 722. In other 
words, movement of the outer sleeve slider 740 relative to the 
cap 726 and sleeve slider housing 732 will result in movement 
of the catheter shaft 710 relative to the Stabilization wire 722. 

0123. A strain relief tube 742 can enclose at least a proxi 
mal portion of the catheter shaft 710. The strain relief tube 
742 can extend distally from the control portion 704 to a 
location somewhat proximal of the distal end of the catheter 
shaft 710. In some configurations, the strain relief tube 742 
extends between the catheter shaft 710 and the passage in the 
sleeve slider housing 732, relative to which the catheter shaft 
710 moves. Thus, the catheter shaft 710, in some configura 
tions, is capable of axial movement relative to the strain relief 
tube 742. Any suitable material can form the strain relief tube 
742. In some embodiments, the strain relief tube 742 may be 
made from a lubricious material such as PTFE. Some 
embodiments may also have an outer layer made of 
PEBAXOR). 

0.124 With reference to FIG. 31A, a view of the strain 
relief tube 742 is presented. In certain embodiments, this 
strain relief tube extends over at least a portion of the catheter 
shaft 710, and is dimensioned to fit within the space between 
the outer surface of the catheter 710 and the inner surface of 
a bronchoscope (not shown). The strain relief tube 742 mini 
mizes clearance between the outer diameter of the catheter 
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shaft 710 and the inner lumen diameter of a bronchoscope 
working channel that the catheter is inserted into (although 
other types of endoscopes may be used). By minimizing 
clearance, more accurate positioning of a device to be deliv 
ered with the deployment catheter is possible. The clearance 
between the inner lumen diameter of the working channel and 
the outer diameter of the strain relief tube 742 can be as small 
as possible while still permitting insertion into and axial 
movement within the bronchoscope working channel. In cer 
tain embodiments, the clearance between the bronchoscope 
inner lumen diameter and the strain relief tube 742 outer 
diameter may be as low as about 0.5%, although values of 
about 3% still permit relatively accurate device delivery. 
Similarly, and as depicted in FIG.31A, the clearance between 
the outer diameter of catheter 710 and the inner diameter of 
strain relief tube 742 can be minimized in consideration of the 
factors discussed above. In certain embodiments, the clear 
ance between these two diameters may be as low as about 
1.8%, although values of about 5.1% still permit relatively 
accurate device delivery. While the strain relief tube 742 does 
not usually extend over the distal tip 702, minimization of 
clearances between the distal tip and the inner lumen of a 
bronchoscope working channel helps to maintain placement 
accuracy of the device being delivered through the catheter. In 
certain embodiments, the clearance between the distal tip 702 
and the bronchoscope working channel inner lumen diameter 
may be as low as about 0.7%, although values of about 2.5% 
still permit relatively accurate device delivery. The clearance 
between the outer diameter of Stabilization wire 722 and the 
inner diameter of catheter 710 may also be minimized in 
consideration of the factors discussed above. In certain 
embodiments, the clearance between these two diameters 
may be as low as about 4.2%, although values of 11.3% still 
permit relatively accurate device delivery. 
0.125 Holes 821 may also be provided through the strain 
relief tube 742 and/or the catheter shaft 710. In some embodi 
ments, these holes may be used during sterilization proce 
dures, for example sterilization procedures employing steril 
ization fluids, including gases such as ethylene oxide. These 
holes permit a sterilizing gas to pass into the body of the 
catheter and other interstitial spaces. In certain embodiments, 
the diameter of the holes 821 may be tailored to effectuate an 
appropriate pressure difference between the interstitial 
spaces present in the catheter 102 and the flow rate of steril 
izing gas. In certain embodiments, the holes 821 only extend 
to the center of the strain relief tube 742 and/or the catheter 
shaft 710, without passing completely through the strain 
relief tube 742 and/or the catheter shaft 710. Preferably, the 
holes 821 in the catheter shaft 710 and the holes 821 in the 
strain relief tube 742 are staggered, thus ensuring that steril 
izing gas may pass through a larger area of the interstitial 
space between the strain relief tube 742 and the catheter shaft 
710. In certain embodiments, the diameter of the holes 821 in 
the catheter shaft 710 are preferably 0.01", although holes 
821 measuring from 0.008" to 0.012" were found to function 
acceptably. In certain embodiments, the diameter of the holes 
821 in the strain relief tube 742 are preferably 0.020", 
although holes 821 measuring from 0.018" to 0.025" were 
found to function acceptably. In an embodiment of a catheter 
adapted to fit in a 2.0 mm bronchoscope with holes measuring 
0.01", the flow rate was measured to be 0.03 SLPM with 6 psi 
of pressure difference of nitrogen oxide gas, and 0.06 SLPM 
with 10 psi of pressure difference. This flow rate compares 
favorably to the same catheter with no holes, where no mea 
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Surable flow rate was found with up to 20 psi of pressure 
difference. Some embodiments may not require holes 821 if 
the flow rate is adequate to ensure acceptable sterilization. A 
catheter adapted to fit in a 2.6 mm bronchoscope was mea 
sured to have a flow rate of 0.04 SLPM at 6 psi of pressure 
difference, and 0.09 SLPM at 10 psi of pressure difference 
while having no holes. A person of ordinary skill in the art will 
optimize the hole diameter depending upon the particular 
catheter size and sterilization protocol used to achieve a Suf 
ficient flow rate of sterilizing fluid. 
0126 FIGS. 31B-D depict cross sections taken along vari 
ous parts of the catheter 102 depicted in FIG. 31A. The 
apparent size of the cross sections may not be to Scale. FIG. 
31B depicts a cross section through the strain relief tube 742, 
the catheter shaft 710, and the stabilization wire 722. In 
certain embodiments, the catheter 710 may be composed of a 
first layer 822, which can consist of a lubricious material such 
as PTFE. In certain embodiments, this first layer 822 may 
have a thickness of 0.001". A braid 823 is then overlaid over 
the layer 822, and a third layer 824, which can consist of 
PEBAX(R) or other material with similar properties is over 
laid. In certain embodiments, the braid 823 may be composed 
of stainless steel wire. The braid 823 may also have a thick 
ness of 0.001". In certain embodiments, the layer 824 may 
have a thickness of 0.014". This assembly is heated, causing 
softening or at least partial melting of the layer 824 into the 
braid 823. The braid 823 is typically formed of a flexible 
material which does not deform substantially when stretched; 
it may beformed from a suitable metal Such as stainless steel, 
for example but without limitation. The braid 823 serves to 
prevent stretching and kinking of the catheter 710, while 
increasing flexibility. An optional fourth layer 825 may also 
be added either before the heating step or subsequently. This 
fourth layer 825 may consist of fluorinated ethylene propy 
lene (FEP), or any suitable material. This fourth layer 825 
may be lubricious, and may be added to the assembled cath 
eter 710 by means of heat-shrink tubing. 
0127 FIG. 31C shows a cross-section of the catheter 710 
near the distal end 702. Here, the stabilization wire tip 720 
which contacts a medical device inserted into the catheter 
cavity 714 is now visible. The strain relief tube 742 is not 
typically disposed over the distal end 702, and as such, is not 
illustrated here. Near the distal end 702, the catheter 710 may 
be composed of a first layer 822, usually of the same compo 
sition as described above. In certain embodiments, coils 826 
may be provided instead of a braid 823, and these coils 826 
may then be overlaid over the layer 822. Coils 826 provide 
additional resistance to kinking of the catheter when manipu 
lated during operation. During manufacturing, the portion of 
the catheter 710 with coils 826 may be overlaid partially with 
the more proximal portion of the catheter 710 with braids 823. 
A third layer 824, which can which can consist of PEBAX(R) 
or other material with similar properties, may be overlaid on 
top of the coils 826. This assembly may then be heated, 
causing softening or at least partial melting of the layer 824 
into the coils 826. A fourth layer 825, described above, is 
optionally present. The third layer and fourth layers 824 and 
825 are optionally constructed of a different material nearer 
the distal end than what is used at the proximal end. For 
example, the layer 824 may be constructed of a material that 
is at least partially transparent, so as to form a visualization 
window 801. Other possibilities, such as modifying material 
thicknesses or other physical parameters, are also possible. 
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0128 FIG.31D shows across section of catheter 710 at the 
most distal end, through tip 716. Valve 500 is positioned 
within cavity 714, and is contained by tip 716. Preferably, the 
extreme distalend of the tip 716 extends beyond the valve 500 
and forms an a traumatic tip structure. Outer sheath 718 is 
usually composed of the same material as the third layer 824 
or the optional fourth layer 825. Tip 716 may be bonded to 
sheath 718 by any means, including gluing or melting of the 
layer 718 around tip 716. To provide a simplified structure 
resulting in the visualization window 801 described above, 
the tip 716 can be spaced from and not directly connected 
with the coils 826. Thus, the tip 716 may be joined to the coils 
826 with the outer sheath 718, which may be constructed 
from polymeric materials such as PEBAX(R), for example. 
0129 FIGS. 33A-E show various embodiments of the sta 
bilization wire tip 720. In certain embodiments, the stabiliza 
tion wire tip 720 may be of a two-part construction compris 
ing a cone 901 and a sleeve 900, as shown in FIG. 33A. The 
cone 901 is inserted over the stabilization wire 722. The cone 
901 may be constructed from a rigid material, including metal 
and/or plastic. A sleeve 900 may be affixed to the cone 901. 
There may also be provided a cavity 902 capable of accepting 
at least part of a medical device, such as a valve 500. In certain 
embodiments, the sleeve 900 may extend to the tip of the cup 
portion of a valve 500. In a preferred embodiment, the sleeve 
900 extends past the tip of the cup portion of a valve 500 to its 
apex. FIG. 33C depicts an embodiment of the stabilization 
wire tip 720 manufactured as a single piece, with the cone901 
also possessing a sleeve capable of receiving at least part of a 
medical device, such as a valve 500. FIG. 33B shows a sta 
bilization wire tip 720 possessing a cavity 903 with a flat end. 
The cavity 903 with a flat end is not necessarily limited to 
two-part stabilization wire tip embodiments of the type 
depicted in FIG.33B. A cavity 903 with a flat end may also be 
provided with a one-piece stabilization wire tip design of the 
type depicted in FIG.33C. Depending on the medical device 
accepted into the cavity 903, such a flat end may prevent such 
a medical device from Snagging or becoming stuck within the 
cavity when deployed. Ofcourse, cavities with differentends, 
such as those shown in the other illustrations are possible. In 
Some embodiments, the ends of the cavities may be conical 
(for example the cavities 902,904, 905). FIGS. 33C-D also 
depict non-limiting embodiments of the stabilization wire tip 
720 possessing chamfered or beveled edges at the entrance of 
the cavity 903. Such edges may aid in preventing the stabili 
Zation wire tip 720 from Snagging or catching on various 
internal portions of the catheter 710, including the catheter 
sheath 718 or the distal tip 716, as well as any device inserted 
into it, such as a valve 500. 
I0130. Also, and as shown in FIG. 33E, sleeve 900 may 
comprise locator markings 802 and 803 disposed upon it. 
With reference to FIG. 33D, certain embodiments may pro 
vide a recess 905, which may for example be machined out or 
molded from the cone tip 901. Such a recess 90.6 may be used 
to place one or more locator markings 802 and/or 803 onto the 
cone tip 901, for example by means of a heat shrink tubing. In 
some embodiments, the recess 906 may also be widened to 
permit placement of one or more wider locator markings. In 
embodiments of the stabilization wire tip 720 possessing 
lines 802 and/or 803, the catheter sheath 718 is translucent or 
preferably transparent on at least the portion of the sheath 718 
that lies above the stabilization wire tip 720, such that an 
operator may visualize these lines. In a preferred embodi 
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ment, the sleeve 900 extends to the apex of a valve 500, and 
has at least one marking (e.g., line 803) disposed near this 
apex. 

0131 Referring to FIG. 28, the control portion 704 can be 
constructed of plastic, metal, or other suitable materials. Pref 
erably, the sleeve slider 740 is a plastic molded piece. Accord 
ingly, formation of ribs 744 that define finger holds can be 
relatively cost effective and simple. Other configurations also 
are possible. 
0.132. As explained above, movement of the sleeve slider 
740 toward to the cap 726 can cause deployment movement 
through retracting the catheter shaft 710 relative to the stabi 
lization wire tip 720, which pushes the valve 500 out of the 
catheter tip 716 of the catheter shaft 710. Thus, in some 
embodiments, a locking feature 746 is desired that can reduce 
or eliminate the likelihood of inadvertent deployment of the 
valve 500 from the catheter tip 716. 
0133. The illustrated locking feature 746 comprises at 
least one member that extends between the cap 726 and the 
sleeve slider 740. By extending between at least these two 
components, the locking feature 746 can reduce the likeli 
hood of inadvertent relative movement between the catheter 
shaft 710 and the stabilization wire tip 720. Of course, it is 
possible to configure another locking feature between the 
catheter shaft 710 and the stabilization wire tip 720 in other 
manners by connecting either directly or indirectly to the 
catheter shaft 710 and the stabilization wire. 

0134. With reference to FIG. 26, the locking feature 746 
comprises a yoke shaped lock lever 748. The lever 748 com 
prises two legs 750 that connect together at a partial collar 
752. The legs 750 each have a peg 754 that snaps into an 
opening in the sleeve slider 740. The pegs 754 can pivot 
relative to the sleeve slider 740 such that the legs 750, and 
therefore the lever 748 as a whole, can pivot relative to the 
sleeve Slider 740. 

0135. As discussed above, the lever 748 comprises the 
partial collar 752. The partial collar can extendabout halfway 
around a lower portion of the cap 726. The degree to which the 
cap 726 is encircled can vary depending upon the application 
but the partial collar 752 preferably extends slightly more 
than 180 degrees around the cap 726. Other configurations are 
possible. 
0136. The legs 750 are bowed in a direction opposite of the 
partial collar 752. The bowing of the legs 750 enables easy 
manipulation with a single handby a user. In other words, the 
bowed legs 750 create a pair of manipulating locations 754, 
which are further enhanced with large pads, to facilitate easy 
disengagement of the collar 752 from the cap 726. Once the 
collar 752 is disengaged from the cap 726, the lever 748 can 
be moved out of the way and the sleeve slider 740 can be 
pulled upward toward the cap 726 such that the valve 500 can 
be deployed. With reference again to FIG. 1, the shipping lock 
114 is a generally cylindrical tube in certain embodiments, 
and can comprise an internal lumen. The shipping lock 114 
can generally comprise a similar shape and dimension to that 
of the catheter shaft 710 of the deployment catheter 102. The 
shipping lock 114 can be configured to be positioned into the 
second open cavity 218 of the housing structure 202 when the 
valve loader 106 is being shipped or stored for future use. In 
one embodiment, the shipping lock 114 can be inserted into 
the second open cavity 214 of the housing structure 202 and 
into the alignment tube 226, wherein the alignment tube 226 
grips and/or locks the shipping lock 114 into the alignment 
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tube 226 in a similar to way the deployment catheter 102 can 
be locked in the alignment tube 226. 
0.137 In certain embodiments, the loader plunger 220 can 
be positioned or pushed into the housing structure 202, and 
through the first open cavity 214 of the housing structure 202, 
and into the inner lumen of the shipping lock 114. With the 
distal end of the loader plunger 220 telescoped, nested and/or 
positioned in the inner lumen of the shipping lock 126, the 
loader plunger 220 can be generally stabilized during ship 
ping and storage, and the loader plunger 220 can be generally 
prevented from vibrating or moving laterally or otherwise 
within the alignment tube 226 during shipping and/or storage. 
With the loader plunger 220 substantially positioned within 
the housing structure 202, the loader plunger 220 is protected 
from breakage during shipping and storage of the valve loader 
106. By inserting the shipping lock 114 into the alignment 
tube 226, the grip pawls 228A, 228B are put under tension, 
stress, and/or strain, which substantially prevents the leaf 
spring 306 from becoming disengaged or decoupled from the 
first grip pawl 228A. In removing the shipping lock 114, the 
grip pawls 228A, 228B advantageously return to their default 
position and can be configured to receive the deployment 
catheter 102. 
0.138. In certain embodiments, the valve loading system 
100 is a kit for storage, transport, and/or loading that com 
prises a deployment catheter 102, at least one cartridge 104 
that comprises a valve 500, and a valve loader 106. In certain 
embodiments, the cartridges 104 are individually packaged 
sterilized cartridges 104 for single use and/or to be dispos 
able. In certain embodiments, the kit and/or components are 
treated with ethylene oxide to make sterile for single patient 
use or to be disposable. In certain embodiments, the cartridge, 
the valve loader, the kit and/or other components are config 
ured to be sterilized or treated for multiple use. 

Methods of Use 

0.139. A method of using the valve loading system 100 
may be described in connection with the figures. However, it 
will be appreciated that the various Surgical procedures (for 
example, lung valve implantation procedures, stent implan 
tation procedures, or the like) that may use the valve loading 
system 100 may vary from one procedure to the next, depend 
ing on the specific purpose and/or technique of the procedure. 
Accordingly the following description is intended to be gen 
erally illustrative only and not limiting as to the present 
method. 
0140. As noted above, a user obtains the valve loading 
system 100. In some configurations, the valve loading system 
100 can be obtained from a sterile single patient use kit that 
comprises, among other things, a deployment catheter 102, at 
least one cartridge 104 that comprises a valve 500, and a valve 
loader 106. The user may slide or move the safety slide 
mechanism 326 toward the distal end of the housing structure 
202 to unlock or allow the button 314 to be depressed into the 
housing structure 202. By depressing the button 314 into the 
housing structure 202, the shipping lock 114 can be unlocked 
and the user can remove the shipping lock 126 from the 
second open cavity 218. After removing the shipping lock 
114, the user may release the button 314 and the safety slide 
mechanism 326. In some configurations, simply depressing 
the button 314 causes the shipping lock 114 to be released 
and, therefore, the button 314 can be released before the 
shipping lock 114 is removed. The distal end of the deploy 
ment catheter 102 then can be inserted into the second open 
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cavity 218. The user can insert the deployment catheter 102 
into the second open cavity 218 until the user hears a click 
sound or other audible sound, which indicates to the user that 
the deployment catheter 102 has been locked into the housing 
structure 202 and has been properly positioned within the 
alignment tube 226. In certain embodiments, the visualiza 
tion window 801 is provided at the distal tip of the catheter, 
permitting visual confirmation that a medical device (e.g., 
valve 500) is properly loaded into the distal tip of the deploy 
ment catheter 102. 
0141. In certain embodiments, the user may retract, slide 
back, or move the loader plunger 220 from within the housing 
structure 202, thereby moving the arm, bracket, or bar of the 
second end 250 of the cartridge locking mechanism 222 from 
the first open cavity 214. The user may select a desired car 
tridge 104 containing the appropriate size, shape, and/or type 
valve or medical device500. In certain embodiments, the user 
may proper align the cartridge 104 with the first open cavity 
214 in order to insert the cartridge 104 into the first open 
cavity 214. After the cartridge 104 has been fully inserted into 
the first open cavity 214, the user may push, slide, or move the 
loader plunger 220 into the housing structure 202, thereby 
allowing a bayonet end of the loader plunger 220 to contact 
the valve or medical device 500 within the cartridge 104. 
0142. As the plunger 220 contacts and pushes the valve or 
medical device 500 toward the distal end of the cartridge 104 
and through the tapered or funnel portion of the cartridge 104, 
the valve or medical device 500 becomes compressed. With 
the valve or medical device 500 compressed, the user can 
continue to push the loader plunger 220 into the housing 
structure 202, thereby pushing the compressed valve or medi 
cal device 500 through the alignment insert 224 and the 
alignment tube 226, and into the distal end of the deployment 
catheter 102. With the deployment catheter 102 loaded with 
the valve or medical device 500, the user may slide or move 
the safety slide mechanism 326 toward the distal end of the 
housing structure 202, to unlock or allow the button 314 to be 
depressed into the housing structure 202. 
0143. In depressing the button 314 into the housing struc 
ture 202, the deployment catheter 102 can be unlocked, and 
the user can remove the deployment catheter 102 from the 
second open cavity 218. In certain embodiments, the user can 
position the loaded deployment catheter 102 into the body of 
the patient at the desired location in order to implant the valve 
or medical device 500 in the patient. In certain embodiments, 
the deployment catheter 102 is advanced through a channel of 
a bronchoscope and navigated to the target implant location. 
In certain embodiments, the valve or medical device 500 (e.g., 
comprising radiopaque material) is visible through the 
deployment catheter 102 to allow the user to correctly posi 
tion the valve at the target location. In certain embodiments, 
the user can use the deployment guide, which can comprise a 
radiopaque material that is visible through the body, to allow 
the user to correctly position the valve the target location. 
0144. To deploy the valve or medical device 500, the user, 
in certain embodiments, unlatches, turns, or Swings the lock 
ing feature 746 to disengage the locking feature 746 from the 
cap 726. The user can actuate control portion 704 to cause the 
catheter sheath 710 to retract relative to the stabilization wire 
722 to release the valve or medical device 500. The position of 
the valve or medical device 500 is stabilized at the target 
location during deployment with the stabilization wire 722. 
0145. In certain embodiments, after the valve or medical 
device 500 has been deployed, the deployment catheter 102 
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can be retrieved from the body of the patient, and be reloaded 
with another valve or medical device 500 using the foregoing 
process. With the foregoing process, the deployment catheter 
102 can be reloaded with different valves or medical devices 
500 having different shapes, sizes, and/or types. The forego 
ing process also allows the valve or medical device 500 to 
remain in a default configuration, as opposed to a Substan 
tially compressed or stressed configuration, thereby reducing 
the possible failure, wear, and/or deterioration of the valve or 
medical device 500. In other words, the cartridge 104 stores 
the valve or medical device 500 in a non-compressed state, 
which reduces wear and tear on the medical device 500 and 
reduces the likelihood of an adverse clinical event relating to 
the materials or structure of the medical device 500. 

0146 FIGS. 32A-C shows an embodiment of catheter 201 
with a valve 500 loaded within it. A deployment catheter 102 
is inserted into a bronchoscope (not shown), and the broncho 
Scope is guided to a portion of a lung requiring treatment. In 
determining an appropriate deployment site for the valve 500 
(here, denoted as deployment site 820), an operator may use 
the yellow line 803 to align the catheter with the site where the 
valve will be deployed, as the valve 500 will be released from 
the distal end of the catheter at the approximate location 
denoted by the yellow line. In some embodiments, the line 
803 generally aligns with an air passageway region that the 
membrane of the valve 500 will seal. The black bands 802 
provide additional contrast so that the operator can easily see 
the line 803 through a bronchoscope viewing port. Moreover, 
an operator can extend the catheter distally beyond the visu 
alization of the black bands and then retract the catheter 
proximally. While retracting the first black band 802 encoun 
tered can be used as a landmark indicating that the line 803 is 
approaching. With the line 803 aligned with the deployment 
site 820, the operator depresses the plunger 220 (shown in 
FIG. 1), thereby retracting catheter sheath 710 while the 
stabilization wire 722 remains generally stationary. The sta 
bilization wire tip 720 at the end of the stabilization wire 722 
contacts the central rod 821 of valve 500 within recess 724, 
thereby maintaining valve 500 in substantially the same posi 
tion while the sheath 710 is retracted. Freed from the catheter, 
the anchors expand into contact with the air passageway wall 
and the valve 500 expands so that the apex of its cup portion 
makes contact with the lung walls generally at the site 820 
selected along the lung passageway wall. 
0147 Although this invention has been disclosed in the 
context of certain embodiments and examples, it will be 
understood by those skilled in the art that the present inven 
tion extends beyond the specifically disclosed embodiments 
to other alternative embodiments and/or uses of the invention 
and obvious modifications and equivalents thereof. In addi 
tion, while several variations of the invention have been 
shown and described in detail, other modifications, which are 
within the scope of this invention, will be readily apparent to 
those of skill in the art based upon this disclosure. It is also 
contemplated that various combinations or Sub-combinations 
of the specific features and aspects of the embodiments may 
be made and still fall within the scope of the invention. It 
should be understood that various features and aspects of the 
disclosed embodiments can be combined with, or substituted 
for, one another in order to form varying modes or embodi 
ments of the disclosed invention. Thus, it is intended that the 
scope of the present invention herein disclosed should not be 
limited by the particular disclosed embodiments described 
above. 
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What is claimed is: 
1. A deployment catheter for deployment of a medical 

device, the deployment catheter comprising: 
a catheter shaft comprising a proximal end and a distal end 

and a lumen extending through the catheter shaft; 
a first cavity inside a distal portion of the catheter shaft 

adapted to receive a medical device, wherein the medical 
device is a valve; and 

a stabilization wire extending through the lumen of the 
catheter shaft, the stabilization wire comprising a sec 
ond cavity disposed at a distal end of the stabilization 
wire, the second cavity configured to receive at least a 
portion of the medical device, wherein the catheter shaft 
retracts relative to the stabilization wire during deploy 
ment of the medical device. 

2. The deployment catheter of claim 1, wherein the second 
cavity comprises an open end and a closed end, wherein the 
closed end comprises a flat Surface that is perpendicular rela 
tive to side walls of the second cavity. 

3. The deployment catheter of claim 1, wherein the second 
cavity comprises an open end and a closed end, wherein the 
closed end comprises a conical configuration. 

4. The deployment catheter of claim 1, wherein the second 
cavity comprises an open end and a closed end, wherein the 
closed end comprises a hemispherical configuration. 

5. The deployment catheter of claim 1, wherein the stabi 
lization wire comprises a distal end that is chamfered. 

6. The deployment catheter of claim 1, further comprising 
a locator marking disposed on a side wall of the catheter shaft 
and along the distal portion of the catheter shaft, the locator 
marking being viewable from an outside of the catheter shaft, 
and the locator marking corresponding to an approximate 
deployment site of the medical device disposed within the 
catheter shaft. 

7. The deployment catheter of claim 6, wherein the locator 
marking is yellow. 

8. The deployment catheter of claim 6, wherein the locator 
marking comprises a yellow pigmented band with two black 
pigmented bands disposed adjacent on either side of the yel 
low pigmented band. 

9. The deployment catheter of claim 1, wherein the catheter 
shaft comprising at least one opening on a side wall of the 
catheter shaft. 

10. The deployment catheter of claim 9, wherein the at least 
one opening permits a sterilizing gas or fluids to pass into the 
lumen of the catheter shaft. 

11. The deployment catheter of claim 1, further comprising 
a rigid tip disposed at the distal end of the first cavity inside 
the catheter shaft, the rigid tip able to accommodate at least a 
portion of the medical device loaded therein. 
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12. The deployment catheter of claim 11, wherein the rigid 
tip comprises a material configured to reduce scoring of an 
inside surface of the rigid tip by anchors of the medical 
device. 

13. The deployment catheter of claim 11 further compris 
ing an at least partially transparent segment disposed between 
the locator marking and the rigid tip, the at least partially 
transparent segment permitting visualization of at least a 
portion of the first cavity near the distal end of the catheter 
shaft. 

14. A deployment catheter for deployment of a medical 
device, the deployment catheter comprising: 

a catheter shaft comprising a proximal end and a distal end 
and a lumen extending through the catheter shaft; 

a cavity inside a distal portion of the catheter shaft adapted 
to receive a medical device, wherein the medical device 
is a valve; and 

a locator marking disposed on a side wall of the catheter 
shaft and along the distal portion of the catheter shaft, 
the locator marking being viewable from an outside of 
the catheter shaft, and the locator marking correspond 
ing to an approximate deployment site of the medical 
device disposed within the catheter shaft, 

wherein the locator marking comprises at least a yellow 
band. 

15. The deployment catheter of claim 14, wherein the 
locator marking further comprises two black bands disposed 
adjacent on either side of the yellow band. 

16. The deployment catheter of claim 14, wherein the 
locator marking is a pigmented band. 

17. The deployment catheter of claim 14, wherein the 
locator marking is embedded in the catheter shaft. 

18. The deployment catheter of claim 14, wherein the 
yellow band is positioned over a proximal end of the medical 
device prior to deployment of the medical device. 

19. A method of deploying a medical device in a lung, 
comprising 

loading a medical device into a distal end of a catheter, the 
catheter comprising locator markings corresponding to a 
location of the medical device; 

inserting the catheter into a bronchoscope; 
directing the bronchoscope to a portion of a lung to be 

treated with the medical device; 
aligning the locator markings with the portion of a lung to 

be treated; and 
deploying the medical device at the portion of a lung to be 

treated. 
20. The method of claim 19, wherein the medical device is 

a one-way valve. 


