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IMPLANT LOADING DEVICE AND SYSTEM

CROSS-REFERENCES TO RELATED APPLICATIONS
[0001] This application claims the benefit of Provisional Application No. 61/538,723 (Attorney

Docket No. 20920-740.102), filed September 23, 201 1, the full disclosure of which is
incorporated herein by reference. This application is also a continuation-in-part application of
U.S. Patent Application No. 12/820,393 (Attorney Docket No. 20920-740.301), filed on June 22,

2010, which is a continuation application of U.S. Patent Number 7,771 ,472 (Attorney Docket
No. 20920-740.201), filed on November 18, 2005, which claims the benefit and priority of U.S.
Provisional Application No. 60/630,399 (Attorney Docket No. 20920-704.101), filed on
November 19, 2004, all of which are incorporated herein by reference.

FIELD OF THE INVENTION
[0002] Present embodiments relate generally to devices, methods, and systems for loading an

implantable device into a container.

DESCRIPTION OF THE RELATED ART
[0003] Pulmonary diseases, such as chronic obstructive pulmonary disease, (COPD), reduce the

ability of one or both lungs to fully expel air during the exhalation phase of the breathing cycle.
Such diseases are accompanied by chronic or recurrent obstruction to air flow within the lung.
Because of the increase in environmental pollutants, cigarette smoking, and other noxious
exposures, the incidence of COPD has increased dramatically in the last few decades and now
ranks as a major cause of activity-restricting or bed-confining disability in the United States.
COPD can include such disorders as chronic bronchitis, bronchiectasis, asthma, and emphysema.
[0004] It is known that emphysema and other pulmonary diseases reduce the ability of one or

both lungs to fully expel air during the exhalation phase of the breathing cycle. One of the effects
of such diseases is that the diseased lung tissue is less elastic than healthy lung tissue, which is
one factor that prevents full exhalation of air. During breathing, the diseased portion of the lung

does not fully recoil due to the diseased (e.g., emphysematic) lung tissue being less elastic than

healthy tissue. Consequently, the diseased lung tissue exerts a relatively low driving force, which
results in the diseased lung expelling less air volume than a healthy lung. The reduced air volume

exerts less force on the airway, which allows the airway to close before all air has been expelled,
another factor that prevents full exhalation.
[0005] The problem is further compounded by the diseased, less elastic tissue that surrounds the

very narrow airways that lead to the alveoli, which are the air sacs where oxygen-carbon dioxide
exchange occurs. The diseased tissue has less tone than healthy tissue and is typically unable to
maintain the narrow airways open until the end of the exhalation cycle. This traps air in the lungs
and exacerbates the already-inefficient breathing cycle. The trapped air causes the tissue to
become hyper-expanded and no longer able to effect efficient oxygen-carbon dioxide exchange.
[0006] In addition, hyper-expanded, diseased lung tissue occupies more of the pleural space than

healthy lung tissue. In most cases, a portion of the lung is diseased while the remaining part is
relatively healthy and, therefore, still able to efficiently carry out oxygen exchange. By taking up
more of the pleural space, the hyper-expanded lung tissue reduces the amount of space available
to accommodate the healthy, functioning lung tissue. As a result, the hyper-expanded lung tissue
causes inefficient breathing due to its own reduced functionality and because it adversely affects

the functionality of adjacent healthy tissue.
[0007] Some recent treatments include the use of devices that isolate a diseased region of the

lung in order to reduce the volume of the diseased region, such as by collapsing the diseased lung
region. According to such treatments, a delivery catheter is used to implant one or more
implantable devices in airways feeding a diseased region of the lung to regulate fluid flow to the
diseased lung region in order to fiuidly isolate the region of the lung. These implanted
implantable devices can be, for example, one-way valves that allow flow in the exhalation
direction only, occluders or plugs that prevent flow in either direction, or two-way valves that
control flow in both directions.
[0008] The implantable device is radially compressed into a contracted size for loading into the

delivery catheter or a container associated with the catheter. It can be difficult to properly
compress the implantable device to a size small enough to fit in the delivery catheter. Thus, there
is a need for devices for properly compressing and loading an implantable device into a

container.

SUMMARY
[0009] Present disclosure relates to aspects of devices, methods, and systems for loading an

implantable device into a container.
[0010] In one aspect, an embodiment of a loading system comprises a loader element with a

loading tunnel that is configured to gradually contract an implantable device into a compressed
state of reduced size relative to an expanded state as the implantable device travels through the

loading tunnel. The loading system further comprises a puller element that is removably
attached to the implantable device via a suture, wherein the puller element pulls the implantable
device through the loading tunnel. In one aspect, the puller element automatically releases the
suture after the implantable device contracts into the compressed state.
[0011] In one aspect, a loading system further comprises a rotator that is disposed on the puller

element that is configured to be removably attached to a portion of the suture, wherein a rotation
of the rotator causes the suture to detach from the rotator. In another aspect, the rotator may be
disposed on the loader element.
[0012] In another aspect, the loading system further comprises a plunger element, wherein the

plunger element comprises an elongated portion that is configured to push the implantable device
through the loading tunnel. In one aspect, the plunger element is configured to push the
implantable device into a delivery catheter.
[0013] In another aspect, the loading tunnel of the loading system comprises a funnel housing

that defines an internal, funnel-shaped loading cavity.
[0014] In yet another aspect, the loading tunnel of the loading system further defines an intemal

transfer cavity that communicates with the loading cavity. In one aspect, the transfer cavity is
sized to receive the implantable device from the loading cavity and retain the implantable device
in the compressed state.
[0015] In yet another aspect, the loading tunnel of the loading system further defines a container

cavity that communicates with the transfer cavity. In one aspect, the container cavity is sized to
receive a container that receives the implantable device in the compressed state.
[0016] In one aspect, the implantable device is a pulmonary implant that is configured to be

placed within a lung region. In another aspect, the container is a housing of a delivery catheter
that is configured to receive the compressed implantable device.
[0017] In yet another aspect, an embodiment of the loading system further comprises a tension

element that is configured to communicate a force to the loading tunnel. Additionally or

optionally, an aspect of the loading system comprises a container locking element that is
configured to secure and align the container with the loader element.
[0018] This and other aspects of the present disclosure are described herein.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] Present embodiments have other advantages and features which will be more readily

apparent from the following detailed description and the appended claims, when taken in
conjunction with the accompanying drawings, in which:
[0020] FIG. 1A shows one embodiment of a loading system where various elements of the

loading system are connected;
[0021] FIG IB shows one embodiment of a loading system where the various elements are

separated;
[0022] FIGS. 2A-2B show two different views of the various components of one embodiment of

the loader element and the puller element;
[0023] FIG. 2C shows one embodiment of a suture attachment element disposed on the puller

element;
[0024] FIG. 3 is a flow diagram illustrating an exemplary operation of one embodiment of the

loading system;
[0025] FIGS. 4A-4C show various steps of an exemplary operation of one embodiment of the

loading system;
[0026] FIGS. 5A-5B illustrate an embodiment of the loading system comprising a catheter

locking element;
[0027] FIGS. 6A-6C illustrate an alternative embodiment of the loading system.

DETAILED DESCRIPTION
[0028] Although the detailed description contains many specifics, these should not be construed
as limiting the scope of the disclosure but merely as illustrating different examples and aspects of

the disclosure. It should be appreciated that the scope of the disclosure includes other
embodiments not discussed herein. Various other modifications, changes and variations which

will be apparent to those skilled in the art may be made in the arrangement, operation and details
of the method, device, and system of the present embodiments disclosed herein without
departing from the spirit and scope of the disclosure as described here.

[0029] Throughout the specification and claims, the following terms take the meanings explicitly

associated herein unless the context clearly dictates otherwise. The meaning of "a", "an", and
"the" include plural references. The meaning of "in" includes "in" and "on." Referring to the

drawings, like numbers indicate like parts throughout the views. Additionally, a reference to the
singular includes a reference to the plural unless otherwise stated or inconsistent with the
disclosure herein.
[0030] The word "exemplary" is used herein to mean "serving as an example, instance, or

illustration." Any implementation described herein as "exemplary" is not necessarily to be
construed as advantageous over other implementations.
[0031] Disclosed herein are methods, devices and systems for loading an implantable device into

a delivery device for delivering the apparatus to a body region, such as a bronchial passageway.
[0032] Throughout this disclosure, reference is made to the term "implantable device". As used

herein, the term "implantable device" refers to various collapsible and/or self-expanding implant
including implants configured to maintain openings in vascular, urinary, biliary, esophageal, and
renal tracts, and vena cava filters. Furthermore, it is contemplated that the implantable device
may be various pulmonary implants configured to be placed within a lung region to treat
pulmonary disorders including but limited to flow restrictive devices such as valves including
one-way valves that allow flow in the exhalation direction only, occluders or plugs that prevent
flow in either direction, or two-way valves that control flow in both directions.
[0033] In one embodiment, present disclosure describes devices, systems, and methods for

loading a collapsible pulmonary implant into a delivery system, such as a delivery catheter, in
preparation for delivering the implant into a lung region such as the pulmonary airways of a
patient. In one embodiment, collapsible pulmonary implants are made of memory-shape
materials, such as Nitinol, and are compressed to enable delivery through relatively small and
curved bodily pathways to the lung region. In one embodiment, delivery devices, such as
catheters, retain the collapsed pulmonary implants in a radially compressed state for delivery to
the treatment site, where the implant is released into the lung region and regains its noncompressed shape. The present embodiments disclose various aspects of loading devices that
collapse such implants and optionally insert them into a container such as a delivery catheter.
[0034] FIGS. 1A and IB show two perspective views of one embodiment of a loading system

100 for compressing an implantable device such as a pulmonary implant and optionally for

inserting the implantable device into a housing of the delivery catheter. As seen in FIGS 1A and

IB, one embodiment of the loading system 100 comprises a loader element 110, a puller element
120, and a plunger element 130. The plunger element 130 comprises an elongated portion 131

and optionally comprises a locking element 132 whereby the locking element 132 is configured
to be inserted into the loader element 110 and the puller element 120 such that the loading

system 100 may be configured, at least before the loading operation, as an inter-connected
discrete unit. Alternatively, the loader element 110 and the puller element 120 may be secured

through other locking or securing means and the plunger element 130 may be a separate unit.
[0035] Referring now to FIGS 2A -2D, where various components of one embodiment of the

loader element 110 and the puller element 120 are shown. As described in detail below, the
loader element 110 is used to compress a collapsible implantable device 140 to a size that can fit
into a container, such as a housing of the delivery catheter. Additionally and optionally the

loader element 110 is configured to facilitate the alignment of the compressed implantable
device 140 with a container, such as a housing of the delivery catheter. As seen in FIG. 2, the
loader element 110 comprises a loading tunnel 112 disposed longitudinally within the loader
housing 111. In one embodiment, the loading tunnel 112 may comprise three regions, including
a funnel-shaped loading region 112a, a container region 112b, and a catheter region 112c. The
loading region 112a of the loading tunnel 112 gradually reduces in diameter moving in a
rearward direction from the front opening 110a toward the rear opening 110b of the loader
element 110 so as to provide the loading region 112a with a funnel shape. The housing region
112b has a shape that substantially conforms to the outer shape of the catheter housing or

configured to receive a portion of the catheter so that the catheter housing may be inserted into
and/or aligned with the housing region 112c. The catheter region 112c is shaped to receive the
housing of the delivery catheter. Additionally and optionally, the loading tunnel 112 may be
connected to a tension element 113 exemplarily shown as a spring that is configured to apply a
force to the loading tunnel towards the front opening 110a.
[0036] Referring now to the puller element 120, which in one embodiment may comprise a

substantially cylindrical hollow body. The puller element 120 comprises a pin 121 disposed on
the hollow body or it may be suspended within the hollow body. The puller element 120 further
comprises a moveable rotator 122 that is configured to rotate along the pin 121. As seen in FIG.
2B, in one embodiment, the rotator 122 may comprise a body that is configured to connect to the

pin 121, a first tine 122a and a second tine 122b, whereby the first tine 122a is longer than the
second tine 122b. In one embodiment, one or both tines may be substantially triangular in shape

such that the base of the tines that is connected to the body of the rotator is larger than the tip of
the tines. Alternatively, the tines may assume various other configurations. Furthermore, it is
contemplated that the rotator may comprise a single tine.
[0037] The loader element 110 further comprises a rotator track that is configured to

accommodate the rotator 122. The rotator 122 is received by the tack disposed on the loader
element 110 such that the rotator 122 resides within the rotator track when the loader element
110 and the puller element 120 are connected. The rotator track is further configured to allow

the rotator 122 to slide along the rotator track during the loading operation, when the puller
element 120 is moved away from the loader element 110.
[0038] As seen in FIG. 2C, the loading system 100 further comprises at least one flexible

element that is configured to connect the puller element 120 and the implantable device 140. The
flexible element may be a wire or suture, such as polypropylene monofilament suture. In one
embodiment, the suture 150 is affixed to the puller element 120 by one or more adhesives
configured to bond the suture 150 to the puller element 120. Alternatively or additionally, the
second end of the suture 150 may be affixed to the puller element 120 by fastening, tying, or
looping the suture 150 to the puller element 120. It is contemplated that the puller element 120
comprises a suture attachment element 123 that is configured to receive the second portion of the
suture 150 and enables and/or facilitates affixing the suture 130 to the puller element 120. In one

embodiment, the suture attachment element 123 may comprise an attachment anchor 123a where
the suture 150 may be attached to the attachment anchor 123a by fastening, tying, and/or looping
around the attachment anchor 123a. The attachment element 123 may further comprise a
receiving track configured to receive the suture 150 and may comprise slots where adhesives
may be applied to affix the suture 150 to the puller element 120.
[0039] In one embodiment, the suture 150 is configured as a suture loop that is removably

attached to the implantable device 140 by threading the loop through a portion of the implantable
device 140 as described in co-pending U.S. App. Ser. No. 12/820,393. The suture loop is further
removably attached to the rotator 122 such that the suture loop resides between the first and
second tines of the rotator 122.
[0040] Referring now to FIG. 3, which is a flow diagram that illustrates exemplary steps of

operating one embodiment of the loading system. Aspects of the steps described herein are also
illustrated in FIGS 4A-4C as well as FIGS 1A-1B. In one embodiment, as seen in FIG. 1A, the
loading system 100 comprising a loader element 110, a pulling element 120, and a plunger

element 130 are mated to form a discrete unit. It is further noted that the implantable device 140
is placed within loading region 112a of the loading tunnel 112 and attached to the suture 150

prior to the loading operation.
[0041] At step 201, the loader element 110, puller element 120, and the plunger element 130 are

unlocked. In an embodiment, where the loading system 100 is configured as a discrete unit, the
locking element 132 is released by removing the plunger element 130 from the puller element
120 and the loader element 110. Alternatively, the loader element 110 and the puller element
120 may be locked or secured through other means, and it is contemplated that during step 201

that such lock means is released thus enabling the loader element 110 and the puller element 120
to be separated.
[0042] At step 202, the implantable device 140 is pulled through the loading region 112a of the

loading tunnel thereby causing the implantable device 140 to transition from an expanded state to
a compressed state. The puller element 120 is pulled or moved away from the loader element
110. As the puller element 120 is moved away from the loader element 110, the suture 150

attached to the implantable device 160 and the puller element 120 pulls the implantable device
140 through the loading region 112a towards the container region 112b of the loading tunnel

112. As this happens, the funnel shape of the loading region 112a causes the implantable device
140 to be gradually compressed such that the diameter of the implantable device 140 is gradually

reduced as the implantable device 140 moves toward and into the container region 112b. In one
embodiment, the walls of the loading tunnel 112 provide an equally balanced compressive force
around the entire circumference of the implantable device 140 as the implantable device moves
through the loading tunnel 112. This reduces the likelihood of deforming the implantable device
140 during compression. Concurrent to the pulling of the implantable device 140, the rotator

which is removably attached to the suture 150 is configured to move or slide away from the
loader device 110 along the rotator track disposed on the loader device 110.
[0043] At step 203, and as seen in FIG. 4A, the puller element 120 is sufficiently pulled or

moved away from the loader element 110 causing the implantable device 140 to be pulled into
the container region 112b of the loading tunnel 112. Furthermore, the movement of the puller
element 110 in conjunction with the resulting suture tension causes the rotator to move
sufficiently away from the loader elementllO such that that the rotator exits the track.
Thereafter, the suture tension due to the continued pulling of the puller element 120 causes the
rotator 122 to rotate along the pin. The rotation of rotator 122 causes the rotator 122 to transition

from a first position (while rotator was inside the rotator track) to a second position (after the
rotator exists the rotator track) and/or causes the orientation of the rotator tines to change. The
rotation and/or the subsequent transition of the rotator 122 cause the suture 150 that was attached
to the rotator 122 to detach from the rotator 122. For example, the portion of the suture 150 that

was attached to the rotator 122 between the first and second tines 122a and 122b may slide off
due to the rotation thus detaching the suture 150 from the rotator 122.
[0044] At step 204, the puller element 120 is further pulled or moved away from the loader

element 110 causing a complete separation of the puller element 120 and the loader element.
The suture 150 is attached to the puller element 120 while it is detached from the implantable
device 140. Specifically, after the detachment of the suture 150 from the rotator 122, the suture
150 is drawn through and exits the implantable device 140 and thereby detaching the suture 150

from the implantable device 140.
[0045] At step 205, and as seen in FIG. 4B, a portion of the delivery catheter 160 is placed into

the loader element 110, such that the portion of the delivery catheter 160 is inserted into and/or
aligned with the catheter region 112c of the loading tunnel 112. Optionally, prior to placing the
delivery catheter 160 into the loader element 110, the loader tunnel 112 is first pushed towards
the rear opening 110a and thereby compressing the tension element 113. Thereafter, a portion of
the delivery catheter 160 is placed into the loader element 110 as described above and the
loading tunnel 112 is released. The compressed tension element 113 thereby applies a force that
pushes the loading tunnel 112 towards the front opening 110b; this force may be advantageous
since it may ease the alignment of the delivery catheter 160 with the catheter region 112c of the

loading tunnel 112 by pushing the loading tunnel 112 towards the delivery catheter 160.
[0046] At step 206, and as seen in FIG. 4C, after the portion of the delivery catheter 160 is

placed into and/or substantially aligned with the loader element 110, the plunger element 130 is
used to push the implantable device 140 into the delivery catheter 160. In one embodiment, the
elongated portion 131 of the plunger element 130 is inserted into the loading tunnel 112 through
the rear opening 110b of the loader element 110, thereafter, the elongated portion 131 forces the
implantable device 140 that resides in the container region of the loading tunnel 112 into the
delivery catheter 160. Thereafter, the delivery catheter containing the implantable device is
removed from the loader element 110.
[0047] An alternative embodiment of a loading system is shown in FIGS. 5A and 5B. As seen

FIG. 5A, an embodiment of a loading system 300 comprises a loader element 310, a puller

element 320, and a plunger element (not shown). The loader element 310 comprises a front
opening 310a and a rear opening 310b. The loader element 310 further comprises a loading
tunnel 311 that is held in place or suspended within the housing element 310 by a tunnel mount
312. The loading tunnel 311 may comprise a loading region, a container region, and the catheter

region similar to the configuration as described above. An optional first tension element 313 is
disposed within the housing element 310 that applies a tension to the loading tunnel 311 and/or
the tunnel mount 312.
[0048] As seen in FIGS. 5A and 5B, in one embodiment, a catheter locking element 340

comprises a first opening 341 and a second opening 342 is movably disposed within the loader
element 310. The area of the first opening 341 is configured to accommodate a delivery catheter
350 while facilitates in placing and/or securing the delivery catheter 350 such that the catheter is

substantially aligned with the loading tunnel 312. The second opening 342 is configured with a
larger area than the first opening 341 to facilitate the insertion and/or removal of the delivery
catheter 350 from the loader element 310. The first opening 341 and the second opening 342 are
connected via a channel, wherein the channel is configured to accommodate the delivery catheter
350 such that the delivery catheter 350 may transition from the first opening 341 to the second

opening 342 and vice-versa. In one embodiment, the catheter locking element 340 is disposed
on top of a second tension element 314 within the housing element 310.
[0049] Prior to the loading operation, as seen in FIG. 5A, the second tension element 314 is

compressed by the catheter locking element 340 by using a locking pin 315 that protrudes from
the tunnel mount 312. The locking pin 315 may be inserted into the first opening 341 of the
catheter locking element 320 thereby causing the catheter locking element 340 to compress the
second tension element 314 and substantially aligns the second opening 342 with the loading
tunnel 311.
[0050] The puller element 320 comprises a pin 321 and a moveable rotator 322 that is

configured to rotate along the pin 321. As seen in FIG. 2B, in one embodiment, the rotator 322
comprises a body that is configured to connect to the pin 321 and a tine 322a. Alternatively, the
rotator 322 may assume various other configurations such as the rotator previously described
comprising multiple tines.
[0051] Additionally, the loading system 300 further comprises a suture that is affixed to a suture

attachment element (not shown) on the puller element 320. The suture may be configured as a

suture loop that is threaded through an implantable device 330 and removably attached to the

rotator 322 as described above.
[0052] In an exemplary operation of the loading device 300, the puller element 320 is pulled or

moved away from the housing element 310 until the rotator 322 rotates to release the suture and
consequently the suture is released from the implantable device 330. Thereafter, a delivery
catheter 350 is inserted into the loader element 310 through the second opening 342 of the
catheter locking element 340. Tension is then applied to the catheter 350 which causes the
tunnel mount 312 to move towards the rear opening 310b of the loader element 310. The
movement of the tunnel mount 312 causes the locking pin 315 to exit from the first opening 341
of the catheter locking element 340 thereby causing the second tension element 314 to transition
from a compressed state to a relaxed state which moves the catheter locking element 340 away
from the base of the second tension element 314. The movement causes the first opening 341 of
the catheter locking element 340 to align with the loading tunnel 311 and causes the delivery
catheter 350 to exit the second opening 342 and transition through the channel into the first
opening 341 as seen in FIG. 5B. Since the first opening 341 is configured with a smaller
diameter than the second opening 342, by aligning with the loading tunnel 311 and placing the
catheter 350 in the first opening 341, the catheter locking element 350 is configured to facilitate
or aid in the stabilizing and/or the aligning of the catheter 350 with the loading tunnel 311.
Thereafter, the plunger element (not shown) is applied to push the implantable device 330 into
the catheter 350.
[0053] Thereafter, the plunger element is removed from the loader element 310, and the catheter

350 is release from the catheter locking element 340 by applying tension to the second tension

element 314 such that the catheter 350 transitions back into the second opening 342, thereafter,
the catheter 350 is removed from the loader element 310.
[0054] In yet another embodiment, as seen in FIGS. 6A-C, one embodiment of a loading system

400 comprises a loader element 410, puller element 420, and the plunger element 430. The

loader element 410 comprises loading tunnel 411 comprising a loading region, container region,
and a catheter region as described above. In one embodiment, the loader element 410 further
comprises a tunnel mount 412, a pin connected to the loader element 410 and a rotator 413
configured to rotate along the pin. A suture is affixed to the puller element and it is removably
attached to implantable device 440 and the rotator 413 as described above. The loader element
410 further comprises a tension element 414 that is disposed between tunnel mount 412 and the

loading portion of the loading tunnel 411a. The puller element 420 comprises a tunnel locking
element 421 that is configured to secure the loading tunnel 411 when the puller element 420 and
the loader element 410 are mated.
[0055] In an exemplary operation of the loading system 400, as seen in FIG. 6B the loading

element 410 and the plunger element 430 are initially mated. Likewise, the puller element 420
and the loader element 410 are initially connected. As seen in FIG. 6C, a delivery catheter is
first placed into the loading system 400 through the puller element 420. The puller element 420
is moved towards the plunger element 430, and consequently, a tension is applied through the

suture to pull the implantable device 440 from the loading portion into the housing portion of the

loading tunnel 411. Further movement of the puller element 420 causes the rotator 413 disposed
on the loader element 410 to rotate and the suture is released from the rotator 413. Thereafter,

the suture is released from the implantable device 440. Further movement of the puller element
420 towards plunger element 430 causes the elongated portion of the plunger element 430 to

push the implantable device 440 into the delivery catheter 450, thereafter, the loaded delivery
catheter is removed from the loader element 410.
[0056] Also provided are kits for use in practicing the subject methods, where the kits typically

include one or more of the above system for loading an implantable device, as described above.
In certain embodiments, the kits at least include a loader element. Kits may also include a

plunger element, an implantable device, and/or a delivery catheter. Additional components may
be included in the kit.
[0057] In addition to above-mentioned components, the subject kits typically further include

instructions for using the components of the kit to practice the subject methods. The instructions
for practicing the subject methods are generally recorded on a suitable recording medium. For

example, the instructions may be printed on a substrate, such as paper or plastic, etc. As such, the
instructions may be present in the kits as a package insert, in the labeling of the container of the
kit or components thereof (i.e., associated with the packaging or subpackaging) etc. In other
embodiments, the instructions are present as an electronic storage data file present on a suitable
computer readable storage medium, e.g. CD-ROM, diskette, etc. In yet other embodiments, the
actual instructions are not present in the kit, but means for obtaining the instructions from a
remote source, e.g. via the internet, are provided. An example of this embodiment is a kit that
includes a web address where the instructions can be viewed and/or from which the instructions

can be downloaded. As with the instructions, this means for obtaining the instructions is

recorded on a suitable substrate
[0058] While the above is a complete description of various embodiments, any of a number of

alternatives, modifications, and equivalents may be used in alternative embodiments. Therefore,
the above description should not be taken as limiting the scope of the invention as it is defined by
the appended claims.

WHAT IS CLAIMED IS:
1.

A system for loading an implantable device into a container, comprising:

a loading element comprising a loading tunnel configured to gradually contract an
implantable device into a compressed state of reduced size relative to an expanded state as the
implantable device travels through the loading tunnel; and
a puller element that is removably attached to the implantable device via a suture,
wherein the puller element pulls the implantable device through the loading tunnel;
wherein the puller element automatically releases the suture after the implantable
device contracts into the compressed state.

2.

The system of claim 1, further comprising a rotator that is disposed on the

puller element that is configured to be removably attached to a portion of the suture, wherein
rotation of the rotator causes the suture to detach from the rotator.

3.

The system of claim 1, further comprising a plunger element, wherein the

plunger element comprises an elongated portion that is configured to push the implantable device
through the loading tunnel.

4.

The system of claim 3, wherein the plunger element is configured to push

the implantable device into a delivery catheter.

5.

The system of claim 1, wherein the loading tunnel is a funnel housing

defining an internal, funnel-shaped loading cavity.

6.

The system of claim 5, wherein the loading tunnel further defines an

internal transfer cavity that communicates with the loading cavity, the transfer cavity sized to
receive the implantable device from the loading cavity and retain the implantable device in the
compressed state.
7.

The system of claim 6, wherein the loading tunnel further defines a

container cavity that communicates with the transfer cavity, the container cavity sized to receive
a container that receives the implantable device in the compressed state.

8.

The system of claim 1, wherein the implantable device is a pulmonary

9.

The system of claim 1, wherein the container is a delivery catheter that is

implant.

configured to deliver the pulmonary implant to a lung region.

10.

The system of claim 1, further comprising a tension element that is

configured to communicate a force to the loading tunnel.
11.

The system of claim 1, further comprising a container locking element that

is configured to secure and align the container with the loader element.

A.

CLASSIFICATION

OF SUBJECT

MATTER

A61F 2/76(2006.01)i, A61F 2/04(2006.01)1, A61M 31/00(2006.01)1, A61M 35/00(2006.01)1
According

to International

Patent Classification

(IPC) or to both national classification

and IPC

FIELDS SEARCHED

B.

Minimum documentation

searched (classification

system followed by classification

symbols)

A61F 2/76; B65D 81/18; A61B 17/00; A61F 2/04; A61M 16/00; A62B 9/06; A61F 2/84

Documentation searched other than minimum documentation
Korean utility models and applications for utility models
Japanese utility models and applications for utility models
Electronic

data base consulted during the international

eKOMPASS(KIPO

C.

internal) & Keywords:

DOCUMENTS

Category

CONSIDERED

to the extent that such documents

are included in the fields searched

search (name of data base and, where practicable,

search terms used)

compress, load, implant

T O BE RELEVANT

Citation of document, with indication, where appropriate,

of the relevant passages

Relevant to claim No.

1 ,3-9

2006-0162731 Al (W0NDKA , A. e t a l . ) 27 July 2006
See abstract ; c l aim 18 ; paragraphs [0017] , [0028] , [0069] -[0074] ;
f igures 10B , 11A , and HE.

US

2010-0292779 Al ( ST AUBI NGE , H. et a l . ) 18 November 2010
See abstract ; paragraphs [0114H0115] , [0145] , [0164] ; f igure

2 , 10 , 11
1 , 5-7
3 ,4 , 8 ,9
2 , 10 , 11

US

1.

1 , 5 ,7

98-14120 Al (MEDTRONIC INSTENT ISRAEL LTD . ) 9 Apr i l 1998
See abstract ; page 12 , l ines 13-21 ; page 17 , l ine 17 ;
page 18 , l ines 10 , 15-19 ; f igure 3 .
WO

3 ,4 , 8 ,9
2 , 10 , 11
1-11

2008-0221703 Al (QUE , L. et a l . ) 11 September 2008
See abstract ; paragraphs [0025] , [0027] , and [0031] ; f igure

US

□
*
"A"
"E"
"L"

"O"
"P"

Further documents

are listed in the continuation

Date of the actual completion
2 6 FEBRUARY

of the international
2013 (26.02.2013)

Name and mailing address of the ISA/KR

search

patent family annex.

of Box C .

Special categories of cited documents:
document defining the general state of the art which is not considered
t o b e of particular relevance
earlier application or patent but published on or after the international
filing date
document which may throw doubts on priority claim(s) or which is
cited t o establish the publication date of citation or other
special reason (as specified)
document referring t o an oral disclosure, use, exhibition or other
means
document published prior t o the international filing date but later
than the priority date claimed

If.

later document published after the international filing date or priority
date and not in conflict with the application but cited t o understand
the principle or theory underlying the invention
document of particular relevance; the claimed invention cannot b e
considered novel or cannot b e considered t o involve an inventive
step when the document is taken alone
document of particular relevance; the claimed invention cannot b e
considered t o involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious t o a person skilled in the art
document member of the same patent family

Date of mailing of the international

27 FEBRUARY 2013 (27.02.2013)
Authorized

officer

——

HAN, In H o
Facsimile No.

82-42-472-7140

Form PCT/ISA/210

(second sheet) (July 2009)

search report

Telephone No.

j4
82-42-481-3362

|

>

.

Information on patent family members

Patent document
cited in search report

US

2006-0 16273

A1

PCT/US2012/056968

Publication
date

Patent family
member(s)

Publication
date

27 . 07 . 2006

EP 18 12098 A2

0 1. 08 , 2007
19 . 06 , 2008
15 . 07 , 2010
26 . 05 , 2006

JP 2008-520360

A
US 20 10-0175693 A
O 2006-055692
A2
US

2010-0292779

A1

18 .

1. 20 10

EP 2429460 A

20 10-0292780 A
WO 20 10- 130297 A
wo 20 10- 130789 A
US

W0

9814120 A1

09 . 04 . 1998

AU 4635297 A
EP 0929260 A
US

US

2008-0221703

A1

11. 09 . 2008

05725519 A

EP 2 120821 A2

JP 20 10-520803 A

8 100959 B2
2008- 12574 A2
wo 2008- 12574 A3
US

WO

PCT/ISA/210 (patent family annex) (July 2009)

2 1. 03 , 2012
18 . 11,, 2010
18 . 11,, 2010
18 . 11,, 2010
24. 04 , 1998
2 1. 07 , 1999
10 . 03 , 1998
25 . 11,, 2009
17 . 06 , 2010
24. 0 1,, 2012
18 . 09 , 2008
30 . 10 , 2008

