
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

70
7 

07
3

B
1

TEPZZ 7Z7Z7¥B_T
(11) EP 2 707 073 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
17.12.2014 Bulletin 2014/51

(21) Application number: 12723035.7

(22) Date of filing: 14.05.2012

(51) Int Cl.:
A61M 25/00 (2006.01) A61B 19/02 (2006.01)

(86) International application number: 
PCT/US2012/037733

(87) International publication number: 
WO 2012/155130 (15.11.2012 Gazette 2012/46)

(54) DELIVERY CATHETER SYSTEM WITH MICRO AND MACRO MOVEMENT CONTROL

FREISETZUNGSKATHETERSYSTEM MIT MIKRO-UND MAKROBEWEGUNGSSTEUERUNG

SYSTÈME D’INTRODUCTION DE CATHÉTER AVEC COMMANDE DE MICRO- ET MACRO-
MOUVEMENTS

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 12.05.2011 US 201161485455 P
12.05.2011 US 201161485434 P
11.05.2012 US 201213469676

(43) Date of publication of application: 
19.03.2014 Bulletin 2014/12

(73) Proprietor: Medtronic Inc.
Minneapolis, MN 55432 (US)

(72) Inventors:  
• MURRAY, Robert

Santa Rosa, California 95403 (US)
• UPADHYAYA, Sameer

Santa Rosa, California 95403 (US)

• CASLEY, Mark
Santa Rosa, California 95403 (US)

• MACAULAY, Patrick
Santa Rosa, California 95403 (US)

• MASUD, Ak
Santa Rosa, California 95403 (US)

• CASIDY, Paul
Santa Rosa, California 95403 (US)

• CLARKE, David
Santa Rosa, California 95403 (US)

(74) Representative: Zimmermann & Partner
Josephspitalstr. 15
80331 München (DE)

(56) References cited:  
EP-A1- 1 731 189 WO-A1-2009/140971
WO-A1-2011/011023  



EP 2 707 073 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit under 35
U.S.C. §119(e) of U.S. Provisional Patent Application No.
61/485,434, filed May 12, 2011, and U.S. Provisional Pat-
ent Application No. 61/485,455 filed May 12, 2011.

TECHNICAL FIELD

[0002] The present disclosure relates generally to de-
vices and methods for repair The present disclosure re-
lates to a delivery system for positioning and deploying
a prosthetic heart valve, in particular an aortic heart valve.
More specifically, the present disclosure is directed to
aspects of providing the delivery system for use by a
surgeon and of controlling the delivery and deployment
of such a prosthetic heart valve.

BACKGROUND

[0003] Recently, there has been interest in minimally
invasive and percutaneous replacement of cardiac
valves. In the specific context of pulmonary valve re-
placement, for example, U.S. Patent Application Publi-
cation Nos. 2003/0199971 A1 and 2003/0199963 A1,
both filed by Tower, et al., describe a valved segment of
bovine jugular vein, mounted within an expandable stent,
for use as a replacement pulmonary valve. The replace-
ment valve is mounted on a balloon catheter and deliv-
ered percutaneously via the vascular system to the loca-
tion of the failed pulmonary valve and expanded by the
balloon to compress the native valve leaflets against the
right ventricular outflow tract, thereby anchoring and
sealing the replacement valve.
[0004] As described in the articles: "Percutaneous In-
sertion of the Pulmonary Valve", Bonhoeffer, et al., Jour-
nal of the American College of Cardiology 2002; 39:1664
- 1669 and "Transcatheter Replacement of a Bovine
Valve in Pulmonary Position", Bonhoeffer, et al., Circu-
lation 2000; 102: 813-816, the replacement pulmonary
valve may be implanted to replace native pulmonary
valves or prosthetic pulmonary valves located in valved
conduits. Other articles that describe features of percu-
taneous valve implantation include Louise Coats, et al.,
"The Potential Impact of Percutaneous Pulmonary Valve
Stent Implantation on Right Ventricular Outflow Tract Re-
Intervention," European Journal of Cardio-Thoracic Sur-
gery (England), April 2005, pgs. 536-43; Peter C. Block,
et al., "Percutaneous Approaches to Valvular Heard Dis-
ease," Current Cardiology Reports (United States),
March 2005, pgs. 108-13; Georg Lutter, et al., "Percuta-
neous Valve Replacement: Current State and Future
Prospects," Annals of Thoracic Surgery (Netherlands),
December 2004, pgs. 2199-206; Younes Boudjemline,
et al., "Percutaneous Pulmonary Valve Replacement in
a Large Right Ventricular Outflow Tract: An Experimental

Study," Journal of the American College of Cardiology
(United States), March 17, 2004, pgs. 1082-7; S. Kham-
badkone, et al., "Percutaneous Implantation of Pulmo-
nary Valves," Expert Review of Cardiovascular Therapy
(England), Nov. 2003, pgs. 541-18; Y. Boudjemline, et
al., "Percutaneous Valve Insertion: A New Approach,"
Journal of Thoracic and Cardiovascular Surgery (United
States), March 2003, pgs. 741-2; Philipp Bonhoeffer, et
al., "Percutaneous Insertion of the Pulmonary Valve,"
Journal of the American College of Cardiology (United
States), May 15, 2002, pgs. 1664-9; Younes Boudjem-
line, et al., "Steps Toward Percutaneous Aortic Valve Re-
placement," Circulation (United States), February 12,
2002, pgs. 775-8; P. Bonhoeffer, et al., "Percutaneous
Replacement of Pulmonary Valve in a Right-Ventricle to
Pulmonary-Artery Prosthetic Conduit with Valve Dys-
function," Lancet (England), October 21, 2000, pgs
1403-5; P. Bonhoeffer, et al., "Transcatheter Implanta-
tion of a Bovine Valve in Pulmonary Position: A Lamb
Study," Circulation (United States), August 15, 2000,
pgs. 813-6; G.O. Yonga et al., "Effect of Percutaneous
Balloon Mitral Valvotomy on Pulmonary Venous Flow in
Severe Mitral Stenosis," East African Medical Journal
(Kenya), January 1999, pgs. 28-30; and G.O. Yonga, et
al., "Percutaneous Transluminal Balloon Valvuloplasty
for Pulmonary Valve Stenosis: Report on Six Cases,"
East African Medical Journal (Kenya), April 1994, pgs.
232-5.
[0005] Document EP 1 731 189 A1 relates to a pack-
aging and preparation tray having a catheter.
[0006] Document WO 2011/011023 A1 relates to a
catheter and method for using the same.
[0007] Document WO 2009/140971 A1 relates to au-
tomatic barrier-film removal.
[0008] The approach to pulmonary valve replacement
described in the above patent applications and articles
remains a viable treatment for certain patients. In partic-
ular, the Melody valve is a commercial form of a pulmo-
nary valve replacement available from Medtronic, Inc.
that is usable according to the above noted approach.
Other techniques have also been developed to broaden
those patients that can benefit from such pulmonary
valve replacement procedures including the provision of
other size valves than those of sizes that can be created
from the size range of available valved segments of bo-
vine jugular veins.
[0009] A delivery system that is associated with the
Melody pulmonary valve is also commercially available
from Medtronic, Inc. The Melody delivery system is a
catheter system that includes an inflatable balloon at a
distal end of the device onto which the pulmonary valve
replacement is crimped. This system is designed for con-
trol and steerability from a proximal end of the device for
guiding the pulmonary valve replacement to position
within a patient’s heart via the patient’s vasculature. In
particular, this system is designed for deployment by the
balloon at the patient’s native pulmonary valve annulus
as accessed via the femoral vein of the patient. The valve
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is typically sheathed as crimped directly onto the distal
balloon of the delivery system and includes the ability to
slide the sheath from covering the collapsed replacement
valve so that the balloon can thereafter be expanded for
permanently deforming and expanding the metal struc-
ture of the replacement valve into a permanent position
at the pulmonary valve annulus.
[0010] Percutaneous aortic valve replacement proce-
dures are also being investigated. One such valve that
has been successfully deployed from a catheter delivery
system is the CoreValve aortic valve and system, that is
also available from Medtronic, Inc. The CoreValve aortic
valve replaces the aortic valve in patients with severe
aortic stenosis. The valve leaflets are provided by utilizing
a bovine pericardial valve that is sutured to the expand-
able metal frame. This expandable metal frame, howev-
er, utilizes Nitinol metal allow so that the frame and thus
the aortic valve is self-expanding for controlled deploy-
ment at the aortic valve annulus. This frame structure is
typically around 5 cm long and is shaped along its length
with a non-uniform diameter for improved anchoring of
the aortic valve in position at the valve annulus. Further
disclosure of aspects of the CoreValve aortic valve and
delivery system are provided within US patents nos.
7,682,390, 7,780,726 and 7,892,281.
[0011] Delivery of the CoreValve aortic valve prosthe-
sis or any other percutaneous and self-expandable aortic
valve prosthesis typically requires a movable sheath at
the distal end of a delivery system that maintains a com-
pressed valve prosthesis beneath the sheath. Retraction
of the sheath in a proximal direction of the delivery system
as controlled from the proximal end of the delivery system
is controlled for deploying the self-expandable valve
prosthesis from one end thereof to another. Specifically,
a distally positioned end of the valve prosthesis initially
expands as the sheath is retracted while a proximally
positioned end of the valve prosthesis remains collapsed
within the confines of the sheath. A gradual expansion
is thus controlled so that the full prosthetic valve is de-
ployed in position, such as at a particular valve annulus.
Typically, controlled expansion is conducted by maintain-
ing the prosthetic valve as positioned on the distal end
of the delivery system at a precise position, such as de-
termined by fluoroscopy, while sliding the sheath proxi-
mally relative to the prosthetic valve and distal end of the
delivery system. Self-expansion of the valve prosthesis
deploys the prosthesis in this precise position and ex-
pansion of the metal frame of the prosthetic valve anchors
the prosthetic valve in place. The sliding movement of
the sheath can be conducted manually by a surgeon, for
example, and such movement can be facilitated and con-
trolled by mechanical means incorporated within a han-
dle at the proximal end of the delivery system.
[0012] One such delivery system that has been de-
signed for delivery of a self-expanding valve prosthesis
is the AccuTraktm delivery system that is commercially
available from Medtronic, Inc. and is provided as a part
of a system including the CoreValve aortic valve pros-

thesis, discussed above.

SUMMARY

[0013] The present invention refers to a packaging and
preparation tray for a delivery system as further disclosed
in claim 1. The present disclosure overcomes shortcom-
ings and deficiencies of prior art delivery systems by pro-
viding a prosthetic valve delivery system that is improved
in controllability by way of a proximal handle system.
Such a handle system advantageously permits a control-
led fine or micro movement of a distal sheath for uncov-
ering a prosthetic valve for deployment thereof, and also
permits a quick-release for a gross or macro movement
to the sheath. A packaging tray of the present invention
provides for effective protective packaging along with
storage and shipping ability, and also advantageously
provides for a preparation tray for a surgeon to use just
prior to a surgical procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The present invention will be further explained
with reference to the appended Figures, wherein like
structure is referred to by like numerals throughout the
several views, and wherein:

Fig. 1 is a perspective view of a delivery system in-
cluding a control handle assembly that is provided
at a proximal end of the delivery system for selec-
tively controlling movement of a prosthesis covering
sheath at a distal end of the delivery system, which
handle assembly controls both micro movement and
a quick-release macro movement of the sheath,
along with releasable components of the delivery
system in order to facilitate quicker and easier deliv-
ery, system withdraw, and deployment of a prosthet-
ic heart valve;
Fig. 2 is a side view of the delivery system of Fig. 1
illustrating a front grip portion, a translating rotator
portion including a quick-release button, a proximal
hand rest portion, and a tip retractor portion.
Figs. 3 is a cross-sectional view of the delivery sys-
tem of Fig. 2 illustrating an internal screw shaft that
is fixed with a plunger at a distal end of the delivery
system by an inner tube and that is relatively movable
to an outer tube that is connected with a sheath at
the distal end of the delivery system so that the trans-
lating rotator moves along the internal screw shaft
to move the sheath relative to the plunger as the
plunger is maintained at a desired deployment posi-
tion;
Fig. 4 is an enlarged cross-sectional view of the
plunger and sheath portion of the delivery system of
the delivery system of Fig. 3;
Fig. 5 is a partially exploded view of the delivery sys-
tem of Figs. 1-4 illustrating the manner of assembly
of an inner shaft relative to an outer shaft and with
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respect to a stabilizing shaft and a flush tube;
Fig. 6 is an enlarged cross-sectional view of an as-
sembly including the internal screw shaft along with
a drive tube that is internal to the screw shaft, as
such assembly is positioned within the front grip,
translating rotor and proximal hand rest;
Fig. 7 is an enlarged cross-section of a quickly re-
leasable tip retractor;
Fig. 8 is a partially exploded view of the delivery sys-
tem of the previous figures showing the control han-
dle assembly components;
Fig. 9 is an enlarged cross-sectional view of a distal
portion of the handle assembly including a portion
of the front grip and of the internal screw shaft;
Fig. 10 is a top view of the handle assembly with the
quick-release button shown in a locked position
along a slide;
Fig. 11 is top view of a packaging and preparation
tray in accordance with the present invention includ-
ing a proximal portion and a pivotal distal portion,
the tray being illustrated with proximal and distal se-
curing portions to the side of the main tray assembly
and with a delivery system in accordance with the
present invention also positioned within the main tray
assembly;
Fig. 12 is a top view similar to Fig. 11, but with the
proximal and distal securing portions positioned over
portions of the main tray assembly and holding a
delivery system in accordance with the present in-
vention in place;
Fig. 13 is a top view of the packaging and preparation
tray of Figs. 11 and 12 but with the distal portion
thereof pivoted to a position adjacent to the proximal
tray portion, which position is configured to allow
preparation, such as on a sterile table surface, of the
delivery system and loading a prosthetic heart valve
device on the distal end of the delivery system within
a controlled environment, such as temperature con-
trolled saline; and
Fig. 14 is a schematic view of another example in-
cluding the provision of specifically coated portions
of a delivery system to improve the insertion and
withdrawal of the delivery system within the vascu-
lature of a patient and for controlled deployment of
a heart valve prosthesis.

DETAILED DESCRIPTION

[0015] Referring now to the Figures, wherein the com-
ponents are labelled with like numerals throughout the
several Figures, and initially to Fig. 1, an exemplary de-
livery system 10 is illustrated for percutaneous insertion
and implantation of a biological valvular replacement to
a desired implant location, such as within a patent’s heart.
A prosthetic heart valve can be delivered by delivery sys-
tems of the present invention as such prosthetic heart
valves can be designed for replacement of the aortic
valve, mitral valve, tricuspid valve, or pulmonary valve

by way of a patient’s vasculature, such as including ac-
cess through a patient’s femoral artery or femoral vein,
or otherwise, as appropriate in accordance with known
or developed delivery techniques utilizing percutaneous
delivery. Delivery systems as disclosed herein improve
the ease and accuracy of prosthetic valve delivery
through the vasculature and avoid deployment difficulties
related to the need to control the delivery and deployment
actions at the distal end of such a delivery system from
a proximally provided control handle.
[0016] Delivery system 10 is preferably used for deliv-
ering an expandable metal frame valve to a desired im-
plant location, such as by way of, the femoral artery, the
femoral vein, the pulmonary vein, a valved conduit, or
otherwise. One preferably expandable valve that is de-
sired to be delivered by the delivery system 10 is the
CoreValve aortic valve, as is commercially available from
Medtronic, Inc., the assignee of the present invention,
and as certain aspects thereof are described within US
patents nos. 7,682,390, 7,780,726 and 7,892,281.
[0017] As shown in Fig. 1, delivery system 10 generally
comprises a catheter portion 12, a distal deployment por-
tion 14, and a proximal control handle portion 16 by which
the deployment portion 14 is effectively controlled. The
catheter portion 12 is preferably of a length and size so
as to permit a controlled delivery of the deployment por-
tion 14 to a desired implant location of a patient’s heart,
for example. Preferably, the catheter portion 12 includes
features to enhance manoeuvrability, steerability and ad-
vancement of the deployment portion 14 to the point of
implantation, as further discussed below. The deploy-
ment portion 14 provides the means by which a metal
frame prosthetic valve can be mounted for delivery to the
implantation location and further provides for allowing
the expansion of the metal frame prosthetic valve for ef-
fective deployment thereof. The control handle portion
16 preferably controls movements as translated to the
deployment portion 14 by way of elongate structure of
the catheter portion 12. Controlled functionality from the
control handle portion 16 is preferably provided in order
to permit expansion and deployment of a metal frame
prosthetic valve at a desired location, such as a heart
valve annulus, and to provide for ease in the delivery and
withdrawal of the delivery system through a patient’s vas-
culature.
[0018] The catheter portion 12 comprises plural elon-
gate elements preferably including a flexible outer shaft
18 that is operatively connected with the control handle
portion 16 so as to be movable by operation of the handle
control portion, as described below, and that is connected
with a sheath 20. Movement of the sheath 20 proximally
from its distalmost position exposes a plunger 22 that is
connected with an inner shaft 24. The inner shaft 24 is
also operatively connected with the control handle por-
tion 16, but so as to be relatively fixed with respect to the
outer shaft 18 and sheath 20. That way, relative move-
ment of the outer shaft 18 and sheath 20 with respect to
the plunger 22 and inner shaft 24 provides for a controlled
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covering or exposing of the plunger 22. More particularly,
when an expandable prosthetic heart valve is collapsed
onto the plunger 22, withdrawing of the sheath 20 to ex-
pose the prosthetic valve as collapsed onto the plunger
22 provides for controlled expansion of the prosthetic
valve and controlled deployment thereof. Where the
prosthetic valve comprises a metal frame valve that is
self expanding, the proximal movement of the sheath 20
allows the metal frame of the valve to expand for deploy-
ment of its valve leaflets in position as located by delivery
system 10.
[0019] With reference to Fig. 4, in particular, the sheath
20 is illustrated at a distalmost or closed position with a
leading edge thereof abutting against a perimetric shoul-
der 26 of a nosecone 28 that is provided as the leading
feature of the plunger 22. Proximally from the nosecone
28, the plunger 22 comprises a reduced diameter portion
30 onto which an expendable prosthetic heart valve is to
be collapsed. At the proximal-most end of the plunger
22, a increased diameter portion 32 defines a proximal
edge for positioning the collapsed valve distally and also
provides a connection point for connecting the plunger
22 to the distal end of the inner shaft 24. A lumen 34
passing axially through the plunger 22 also preferably
aligns with a lumen 36 of the inner shaft 24 as these
components are fixed together to provide a continuous
lumen.
[0020] A flush tube 38 is provided that preferably ex-
tends within the inner shaft 24 passing through the lumen
36. Fluid communication and transport is provided by ap-
propriate passage throughout the system. Orifices are
also provided, as needed, for fluid to pass out of the de-
livery system for flushing or other purposes. The flush
tube 38 also preferably includes an axial lumen extending
entirely though it, the purpose of which is for receiving a
guide wire, as well known, in order for the delivery system
10 to be guided along a patient’s vasculature to an im-
plant location. The guide wire, not shown, may be, for
example, a .089 cm extra stiff guidewire as manufactured
by Amplatzer of Golden Valley, Minnesota, and be used
in a conventional manner to guide the delivery system
along it and with its distal end guided to its desired implant
location.
[0021] The catheter portion 12 of the delivery system
10 also preferably comprises a stability shaft 48 that is
also operatively connected with a distal end of the control
handle portion 16 and that surrounds the outer shaft 18
over at least a part of its length. Preferably, the stability
shaft comprises a braided stainless steel inner layer with
a flexible plastic outer layer. Such a stability layer facili-
tates the advancement and steering of the delivery sys-
tem along a guide wire and through a patient’s vascula-
ture by improving the pushability of the delivery sytem
10, improving torque transmission to the tip of the delivery
system 10 for steerability, and by preventing kinking
along the catheter portion 12 of the delivery system
[0022] The control handle portion 16 is designed,
among other things, for controlling the covering and the

withdrawal of the sheath 20 with respect to the plunger
22, and further with respect to an expandable prosthetic
heart valve as such can be collapsed onto the plunger
22, as described above. With reference to Figs. 2 and 3,
in particular, the control handle portion 16 comprises a
front grip 50, a micro-control actuator 52, and a carriage
54 as those elements that are grasped and manipulated
by a surgeon during a procedure for controlling the cov-
ering and withdrawing of the sheath 20 relative to the
plunger 22. This functionality is achieved by a relative
movement between the front grip 50 and the micro-con-
trol actuator 52, as the micro-control actuator 52 is op-
eratively connected with the outer shaft 18. Specifically,
the micro-control actuator 52 and the carriage 54 can
translate together along a screw shaft 56 that is fixed with
the front grip 50.
[0023] As shown in Fig. 6, the screw shaft 56 includes
a distal portion 58 that fits within and is fixed to the front
grip 50. More proximally, the screw shaft increases in
diameter to an elongate threaded portion 60 that extends
at least through the axial distance of the micro-control
actuator 52. Proximally of the threaded portion 60, a non-
threaded portion 62 extends along which the carriage 54
can translate. The micro-control actuator 52 preferably
translates along the screw shaft 56 by rotation thereof in
the manner of a nut moving along a threaded shaft. The
carriage 54 is preferably axially movable along the screw
shaft 56 without rotating as the carriage 54 is driven by
the micro-control actuator 52. As illustrated, the screw
shaft 56 includes a pair of diametrically opposed slots 64
that extend over a proximal portion of the threaded por-
tion 60 of the screw shaft. Pins 66 are provided inward
from the carriage 54 and to extend into the slots 64. This
arrangement allows the carriage 54 to translate along
the screw shaft 56 without rotating. The carriage 54 is
also preferably axially connected to the micro-control ac-
tuator 52 such as shown at 68, whereby an inner annular
flange 70 of the carriage 56 fits within an outer annular
flange 72 of the micro-control actuator 52. This arrange-
ment allows the micro-control actuator 52 to rotate rela-
tive to the carriage 56, but to be axially movable together.
[0024] In order to functionally connect the outer shaft
18 so as to translate with the micro-control actuator 52,
a T-shaft 74 is movably provided within an internal axial
passage 76 of the screw shaft 56. The slots 64 also are
open into the internal axial passage 76. The T-shaft 74
comprises a rod portion 78 and a pair of tabs 80 that are
provided to extent through the slots 64 of the screw shaft
56 and to fit within an annular recess 82 of the internal
side of the micro-control actuator 52. Preferably, the tabs
80 fit closely within the annular recess 82 so that there
is a direct movement of the T-shaft 74 in the axial direction
as the micro-control actuator 52 moves axially along the
screw shaft 56 when rotated. This length of the slots 64
define the range of travel of the T-shaft 74 and thus the
micro-control actuator 52 along the screw shaft 56. The
rotation is not transmitted to the T-shaft 74 as the inter-
action of the tabs 80 and slots 64 prevent rotation of the
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T-shaft relative to the screw shaft 56.
[0025] The T-shaft is also operatively fixed with the out-
er shaft 18 for moving the outer shaft and thus the sheath
20 under the control of the micro-control actuator 52. The
proximal end of the outer shaft 16 is preferably provided
to extend within a lumen 83 of the T-shaft. The outer tube
and be bonded to the lumen 83 of the T-shaft anywhere
along contacting surfaces of the length of contact as de-
sired. As a result of this arrangement, axial movement
of the T-shaft 56 as controlled by the micro-control actu-
ator 52 is directly translated to the outer shaft 18 and thus
the sheath 20.
[0026] In accordance with another aspect of the
present invention, the control handle portion 16 includes
a macro-actuation ability. Between the micro-control ac-
tuator 52 and the screw shaft 56, a threaded insert as-
sembly 78 is provided, as shown in Figs. 6 and 8, that
functions to releasably engage with the threaded portion
60 of the screw shaft 56. Female threads of the insert
assembly 78 releasably engage with the male threads of
the treaded portion 60 so that when they are engaged,
rotation of the the micro-control actuator 52 causes trans-
lation of the micro-control actuator 52 along the screw
shaft 56. When released, the micro-control actuator 52
is permitted to freely slide along the screw shaft 56 with-
out rotation along a range of movement that is preferably
sufficient to completely cover or uncover the valve sup-
port reduced diameter portion 30 of the plunger 22 by
the sheath 20. This selective release is preferably con-
trolled by sliding a release trigger 80, as shown also in
Fig. 10, that is movable along a slot 82 of the micro-
control actuator 52.
[0027] The threaded insert assembly 78, as illustrated,
comprises an inner sleeve 84 that rides along the thread-
ed portion 60 of the screw shaft 56 and that includes a
pair of diametrically opposed flexible tabs 86 that are
each provided with a threaded surface to engage with
the threads of the threaded portion 60 when urged toward
the screw shaft 56. The remainder of the inside surface
of the inner sleeve 84 is non-threaded to simply slide
along the threaded portion 60. The tabs 86 can be formed
with the inner sleeve 84 and can be hingedly connected
so as to be biased radially outward or away from the
threaded portion 60. When the tabs 86 are permitted to
move freely, the tabs 86 do not threadingly engage with
the threaded portion 60, as they are biased outwardly,
so that the sleeve 84, and thus the threaded insert as-
sembly 78 can freely move along the screw shaft 56, as
described above.
[0028] In order to engage the threads of the tabs 86
with the threaded portion 60 and to engage the micro-
control actuator 52 for micro-control of the sheath 20, an
outer sleeve 88 can be provided, as illustrated, that slides
along an outer surface of the inner sleeve 84. A com-
pression spring 90 is also preferably provided along the
outer surface of the inner sleeve 84, and is illustrated to
bias the outer sleeve 88 distally. Spring 90 is shown as
engaged with a proximal end of the outer sleeve 88 and

with an annular flange 92 that is provided at a proximal
end of the inner sleeve 84. A distal annular flange 94 of
the inner sleeve provides a stop for movement of the
outer sleeve 88 distally. As such, the outer sleeve 88 of
this preferred embodiment of a quick release assembly
to permit macro-control can move along the surface of
the inner sleeve 84 under the distal bias of the spring 90.
In the distal-most position of the outer sleeve 88, the tabs
86 are forced against their outward bias to be positioned
radially inwardly and with the female threads of the tabs
86 engaged with the male threads of the threaded portion
60 of the screw shaft 56. That is, with the outer sleeve
88 in its distal-most position, the micro-control actuator
52 is effectively engaged for micro-control of movement
of the sheath 20.
[0029] The outer sleeve 88 is preferably connected
with the release trigger 80 so as to be movable with the
trigger 80 along the range of movement that is permitted
by the length of the slot 82. That way, sliding the trigger
80 proximally against the bias of the spring 90 moves the
outer sleeve 88 proximally. After sufficient movement of
the outer sleeve 88, the tabs 86 are released from en-
gagement with the inner surface of the outer sleeve 88
and the tabs 86 move radially outward with their threads
moved out of engagement with the threaded portion 60
of the screw shaft 56. Macro-adjustment of the sheath
20 is thus possible with the trigger moved sufficiently
proximally. Release of the trigger 80 allows spring 90 to
move the outer sleeve 88 distally, which action forces
the tabs 86 radially inwardly into engagement with the
threaded portion 60 of the screw shaft 56 and activates
the micro-control of the sheath 20 by the micro-control
actuator 52.
[0030] At the proximal end of the delivery system 10,
a tip retractor 96 is provided that is releasably connected
with the delivery system 10. Preferably, the tip retractor
96 is attached to the proximal end of the inner shaft 24
so that when the tip retractor 96 is disconnected from the
delivery system 10, as described below, the inner shaft
24 and the plunger 22 can be pulled proximally up to the
point of engagement between the shoulder 26 of the
nosecone 28 and the leading edge of the sheath 20. As
will be more apparent with the operational description
below, the greatest degree of proximal movement of the
nosecone 28 to the leading edge of the sheath 20 as a
result of disconnecting the tip retractor 96 will be when
the micro-control actuator 52 is translated to its proximal-
most position. Once the micro-control actuator 52 is ro-
tated so that the micro-control actuator 52 is fully proxi-
mally moved, the sheath 20 assumes its fully withdrawn
position relative to the plunger 22, and to a prosthetic
heart valve device when supported thereon. If at this
point, the trigger 80 is moved proximally, the micro-con-
trol actuator 52 can be quickly slid along the screw shaft
56 to its distal-most position and the sheath 20 will be
moved distally fully forward to cover the plunger and en-
gage the nosecone 28. However, if the micro-control ac-
tuator 52 is left at the proximal-most position, or at any
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position that is proximal from the distal-most position of
the micro-control actuator 52, the tip retractor 96 can be
disconnected from the delivery system and the plunger
pulled proximally by way of the inner shaft 24 until the
nosecone 28 abuts with the leading edge of the sheath
20.
[0031] In order to provide the quick disconnect be-
tween the tip retractor 96 and the remainder of the deliv-
ery system 10, an adapter 98 is provided that is connect-
ed to prevent axial movement or rotation to the proximal
end of portion 62 of the screw shaft 56. The adapter 96
is preferably reduced in diameter to fit within a passage
of the tip retractor and includes an annular recess 99.
Spring loaded push buttons 100 are also preferably sli-
dably supported along openings of the tip retractor 96
and biased with engagement portions 102 thereof fitted
into the annular recess 99. That way, pushing both the
buttons 100 inward causes a release of each of the en-
gagement elements thereof from the annular recess 99
and thus a disconnection of the tip retractor 96 from the
adapter 98, in particular, of the delivery system 10.
[0032] Also preferably incorporated within the tip re-
tractor 96 is a flush tube hub 104 so that the flush tube
38 can pass through the delivery system proximally. The
flush tube hub 104 also provides for the ability to provide
fluids throughout and from the delivery system as need-
ed.
[0033] Additionally, a flush port 106 is preferably pro-
vided at the distal end of the front grip 50 with reference
to Fig. 9. An access passage 108 of a hub 110 at the
distal end of the front grip 50 provides for fluid flow from
the flush port. Fig. 9 also illustrates the preferred provi-
sion of a strain relief element 110 and a manner of con-
nection of the stability shaft 48 to the hub 110 at the distal
end of the front grip 50. Insertion of the stability shaft 48
partially into the hub 110 positions the end of the stability
shaft 48, and a bond is preferably made between the
stability shaft 48 and the hub 110.
[0034] Another aspect resides within the shaping, siz-
ing and positioning of the control handle portion 16 of the
delivery system 10. Specifically, the front grip 50, micro-
control actuator 52, and carriage 54 are positioned in that
order going proximally from the distal end of the front grip
so that when the micro-control actuator 52 is fully distally
positioned, and as the carriage 54 is positioned axially
adjacent to the micro-control actuator 52 by it axial con-
nection thereto, a smooth contoured outer surface profile
is created along with the front grip 50. In use, as described
more below, the control handle portion 16 is typically
gripped at the front grip 50 by the left hand (assuming a
right handed surgeon). The surgeon’s right hand is then
easily positionable partially on the carriage 64 and par-
tially on the micro-control actuator 52. The right palm
would rest on the contoured surface of the carriage 54
while the right fingers could be positioned for manipula-
tion of the micro-control actuator 52. The right thumb and
first couple fingers can grasp and rotate the micro-control
actuator 52 from this position, and the right thumb is po-

sitioned for easy sliding of the trigger 80 when desired.
[0035] Preferably, the front grip 50 is contoured with a
curved outer surface creating an outward bulge to facil-
itate the surgeon’s hand similar to a bicycle grip. The
Carriage 54 is preferably sloped away from the micro-
control actuator 52 to provide a palm rest. The micro-
control actuator 52 is preferably contoured with an inward
curve between outer curves, each of which outer curves
tend to curve back to the level of the surface of the ad-
jacent surfaces of the front grip 50 and the carriage 54,
respectively. The inward curve provides a gripping zone
for the surgeon’s thumb and forefinger to affect easy ro-
tation of the micro-control actuator 52. Overall, the profile
from the leading or distal end of the control handle portion
16 to the trailing or proximal end of the control handle
portion 16 is preferably a series of smooth contours in-
cluding curves that facilitate easy gripping and manipu-
lation of the control handle features, as discussed above.
[0036] An aspect of the present invention relates to a
manner of packaging a delivery system 10 of the present
invention for ease in providing all the necessary elements
of the delivery system 10 to allow for storage until needed,
and to facilitate quick and easy removal and set up of the
delivery system with a prosthetic heart valve for use in a
surgery by a surgeon at the time of the operation.
[0037] A packaging and preparation tray assembly 500
is illustrated in Fig. 11. The packaging and preparation
tray assembly 500, as illustrated, comprises a first main
tray 502 for supporting a proximal portion of a delivery
system 10 in accordance with the present invention and
a pivotal second main tray 504 for supporting a distal
portion of such a delivery system 10. The tray assembly
500 is illustrated as also including first and second se-
curing trays 506 and 508 that are shown as positioned
to the side of the first and second main trays of the tray
assembly 500 and with a delivery system 10 in accord-
ance with the present invention also positioned within the
tray assembly 500.
[0038] The first main tray 502 preferably is formed to
provide supporting features that are based upon the
shape and dimensions of a delivery system 10 of the
present invention. Preferably, the first main tray 502 is
formed to support about half the length of the delivery
system 10, such as including the handle control portion
16 and a part of the catheter portion 12, as such portions
are described above. The second main tray 504 also pref-
erably supports about half of the delivery system 10, such
as including part of the catheter portion 12, and the de-
ployment portion 14, as such terms are also described
above.
[0039] The first and second main trays 502 and 504
are preferably formed with supports that are shaped to
correspond with portions of the delivery system 10 along
its length so as to keep the delivery system 10 in place
as packaged. Such formed support structures are well
known within plastic molding and forming technologies
for packaging. As illustrated, the first main tray 502 can
also include similarly formed support shapes for a pros-
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thetic heart valve 510, such as conventionally provided
within a sealed container, and a loading funnel 512 and
adapter 514, as are used in the loading process of the
valve 510 onto the delivery system 10, as discussed fur-
ther below. The second main tray 504 is illustrated as
formed to facilitate the elongate catheter portion 12 and
deployment portion 14 as extended linearly from the first
main tray 502. That is, the catheter portion 12 and thus
the delivery system 10 can be linearly arranged without
bending as packaged within the tray assembly 500 by
having the first and second main trays 502 and 504 ar-
ranged end to end.
[0040] Fig. 11 shows the tray assembly 500 with se-
curing trays 506 and 508 not positioned over and cover-
ing portions of the delivery system 10, as such is illus-
trated in covered positions in Fig. 12. Securing tray 506
is shown attached to first main tray 502 by a pair of flexible
hinge straps 516. These straps 516 allow the securing
tray 506 to be folded over the first main tray 502 so that
the securing tray 506, which is sized and formed to also
fit with components of the delivery system 10, can secure
the delivery system handle portion 16 with the tray as-
sembly 500. Likewise, the securing tray 508 is movable
to the second main tray 504 by one or more straps 518
(one shown) so that the securing tray can be folded over
and fit against a part of the second main tray 504 for
holding part of the catheter portion 12 and deployment
portion 14 of the delivery system 10 in place within the
tray assembly 500. Preferably, each of the securing trays
506 and 508 include edges that are sized to be tightly
fitted within edges of the first and second main trays 502
and 504, respectively, as known, in order for the securing
trays 506 and 508 to maintain their respective securing
positions to the first and second main trays 502 and 504.
Such fitting can include a snap-type fit, as known, for
connected of the two, or the corresponding edges can
be heat sealed, bonded, or otherwise connected to create
a packaged delivery system.
[0041] With respect to the securing tray 508, in partic-
ular, a further functionality is preferably provided. That
is, the securing tray 508 also can be used to effectively
close a saline bath area 520 that is preferably formed
into the second main tray 504 along the portion thereof
that is designed to support the deployment portion 14 of
the delivery system 10, at least. The bath area 520 can
be formed in the second main tray 504 and can be filled
with cold saline solution, as such solutions are well known
for this purpose, which solution is used during a loading
process of a tissue heart valve. The second main tray
504 is also shown with a snap-fit holding element 522
that, like the securing trays 506 and 508 is attached by
a strap 524 so that the holding element 522 can be folded
over the second main tray 504 for securing a portion of
the catheter portion 12 of the delivery system 10 in place.
This feature is of particular advantage during a tissue
valve loading process, as described below, for holding
the catheter portion 12 in place while collapsing a metal
frame tissue valve onto the plunger 22 of the deployment

portion 14 of a delivery system 10 in accordance with the
present invention.
[0042] Fig. 12 illustrates that first and second main
trays 502 and 504 are each of an elongate shape them-
selves and can be arranged end-to-end with each of the
securing trays 506 and 508 positioned over and prefer-
ably snap-fit in place along with the holding feature 522.
This is a preferable storage and/or shipping configuration
of the tray assembly 500 of the present invention. By
loading the delivery system 10 into the tray assembly in
this configuration, bending of the catheter portion 12 is
avoided. Conventional packages for such elongate cath-
eter devices bend the catheter portions thereof in a U-
shape, which can cause a set of a curve within the cath-
eter tubing over time. The configuration above avoids
any such concern.
[0043] The first and second main trays 502 and 504
are also preferably operatively connected together so
that they can be arranged end-to-end, as shown in Figs.
11 and 12, and side-to-side, as illustrated in Fig. 13. To
do this, a hinge 526 can be provided, as shown, that
includes a pintle and bearing surface arrangement, as
such can be formed into the respective corners of the
first and second main trays 502 and 504. Preferably, the
corresponding formed elements of such a hinge are
snap-fit to keep the hinge from coming apart. To facilitate
rotational movement around the hinge 526, the second
main tray 504 is provided with a thin portion 528 that
easily slides beneath the corner of the first main tray 502
so that a substantial side-by-side arrangement of the first
and second main trays 502 and 504 can be configured
by simply rotating the second main tray 504 about the
hinge 526 while the first main tray 502 is stationary. Of
course, either or both trays can just as easily be rotated
to one another.
[0044] Fig. 13 illustrates the tray assembly in the ro-
tated side-by-side configuration. Thin portion 528 of sec-
ond main tray 504 is beneath a portion of the first main
tray 502. In this configuration, the catheter portion 12 of
a delivery system that is packaged within the tray assem-
bly 500 is bent in a substantial U-shape. Moreover, the
bath area 520 of the second main tray 504 is now located
substantially adjacent to the proximal handle portion 16
of the delivery system. This position is advantageous for
loading a tissue valve to the deployment portion 14 of
the delivery system in that the elements of the handle
control portion 16, as described above, can easily be
manipulated while the tissue valve is prepared and load-
ed to the nearby deployment portion. In this regard, both
micro-actuation and macro-actuation control of the
sheath 20 at the distal end of such a delivery system 10
can be effected during the loading process.
[0045] By this packaging tray assembly, a first config-
uration is provided where the delivery system can be sup-
ported by the first and second main trays with the elon-
gate catheter of the delivery system arranged to extend
linearly from the first main tray to the second main tray.
The packaging tray assembly also provides for a second

13 14 



EP 2 707 073 B1

9

5

10

15

20

25

30

35

40

45

50

55

configuration where the delivery system can be support-
ed by the first and second main trays with the elongate
catheter of the delivery system turned back in a U-shaped
manner with the deployment portion of the delivery sys-
tem positioned to the side of the control handle portion
of the delivery system.
[0046] Further described is the selective surface mod-
ification of surface of a delivery system according to the
present invention. It is a purpose of the utilization of such
selective surface modifications to improve the force that
is necessary for insertion into and through an introducer,
for example, (need more info here) and to reduce tracking
forces throughout a patient’s vasculature, including in
particular, the aortic arch for a femoral artery approach
to a patient’s aorta.
[0047] Preferably surface modification of select deliv-
ery system surfaces comprises the coating of such select
surfaces. Other surface modifying techniques are con-
templated as well that may include treatments by certain
types of energy, chemical non-coating treatments, me-
chanical treatments, such as surface polishing, and the
like. It is also contemplated to perform multiple coatings
or other techniques together to one surface or selectively
to distinct surfaces as effective.
[0048] It has been found to improve functionality of
loading of a prosthetic aortic valve, for example, onto the
deployment portion 14 of a delivery system 10, as illus-
trated in Fig.. In this regard, it is preferable to coat the
delivery system nosecone 28 and the sheath 20 of a de-
livery system 10 with a hydrophilic coating. This portion
of the delivery system does not need to be contacted
during the valve loading process, as described above.

Claims

1. A packaging and preparation tray (500) for a delivery
system (10) for percutaneous delivery of an expand-
able prosthetic heart valve (510) that includes an
elongate catheter that extends from a proximal end
to a distal end with a deployment portion (14) at a
distal end of the delivery system (10) and a control
handle portion (16) at a proximal end of the delivery
system (10), the packaging and preparation tray
comprising a first main tray (502) and a second main
tray (504) that are each elongate in shape and are
articulated together at a hinge (526) so that the first
and second main trays (502, 504) can be arranged
in a first configuration with the first and second trays
positioned end-to-end and connected together by
the hinge (526) and a second configuration with the
first and second trays positioned substantially side-
by-side and connected together by the hinge (526),
the first main tray (502) including a support for a prox-
imal portion of the delivery system (10) and the sec-
ond main tray (504) including a support for a distal
portion of the delivery system (10),
whereby, in the first configuration, a delivery system

(10) can be supported by the first and second main
trays (502, 504) with the elongate catheter of the
delivery system (10) arranged to extend linearly from
the first main tray (502) to the second main tray (504),
and in the second configuration, the delivery system
(10) can be supported by the first and second main
trays (502, 504) with the elongate catheter of the
delivery system (10) turned back in a U-shaped man-
ner with the deployment portion (14) of the delivery
system (10) positioned to the side of the control han-
dle portion (16) of the delivery system (10).

2. The packaging and preparation tray (500) of claim
1, further comprising at least one securing feature
(506, 508) for each of the first and second main trays
(502, 504) for holding a portion of the delivery system
(10) in place relative to the support of the first and
second main trays (502, 504), respectively.

3. The packaging and preparation tray (500) of claim
1, wherein the second main tray (504) further in-
cludes a bath area (520) that is formed into the sec-
ond main tray (504).

4. The packaging and preparation tray (500) of claim
3, further comprising at least one securing feature
(506, 508) for the second main trays (504) for holding
a portion of the delivery system (10) in place relative
to the support of the second main tray (504) and also
for closing the bath area (520).

5. The packaging and preparation tray (500) of claim
3, wherein the second configuration corresponds to
a preparation configuration whereby a delivery sys-
tem (10) as supported by the first and second main
trays (502, 504) can be prepared for use with the
bath area located adjacent to the support for the
proximal portion of the delivery system (10).

6. The packaging and preparation tray (500) of claim
1, wherein the first and second main trays (502, 504)
are each formed to be generally rectangular in shape
and are sized similary to one another.

7. The packaging and preparation tray (500) of claim
6, wherein the hinge (526) is provided at a corner of
the first main tray (502), and the second main tray
(504) includes a hinge pintle that extends from the
second main tray (504) to fit within a bearing surface
of the hinge (526).

8. The packaging and preparation tray (500) of claim
7, wherein the second main tray (504) includes a thin
portion provided adjacent to the hinge pintle that is
slidable beneath the first main tray (502) when the
packaging and preparation tray is configured in the
second configuration.
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9. The packaging and preparation tray (500) of claim
1, wherein the first and second main trays (502, 504)
each support approximately half of a length of a de-
livery system (10).

Patentansprüche

1. Verpackungs- und Vorbereitungsfach (500) für ein
Zuführsystem (10) zur perkutanen Zuführung einer
expandierbaren Herzklappenprothese (510), das ei-
nen länglichen Katheter aufweist, der sich von einem
proximalen Ende zu einem distalen Ende erstreckt,
mit einem Einsetzabschnitt (14) an einem distalen
Ende des Zuführsystems (10) und einem Steuergrif-
fabschnitt (16) an einem proximalen Ende des Zu-
führsystems (10), wobei das Verpackungs- und Vor-
bereitungsfach ein erstes Hauptfach (502) und ein
zweites Hauptfach (504) umfasst, die jeweils läng-
lich geformt sind und an einem Scharnier (526) ge-
lenkig verbunden sind, derart, dass das erste und
das zweite Hauptfach (502, 504) in einer ersten Kon-
figuration, wobei das erste und das zweite Fach En-
de an Ende angeordnet sind und durch das Schar-
nier (526) miteinander verbunden sind, und einer
zweiten Konfiguration angeordnet werden, wobei
das erste und das zweite Fach im Wesentlichen Sei-
te an Seite angeordnet sind und durch das Scharnier
(526) miteinander verbunden sind, wobei das erste
Hauptfach (502) einen Träger für einen proximalen
Abschnitt des Zuführsystems (10) aufweist und das
zweite Hauptfach (504) einen Träger für einen dis-
talen Abschnitt des Zuführsystems (10) aufweist,
wodurch in der ersten Konfiguration ein Zuführsys-
tem (10) von dem ersten und zweiten Hauptfach
(502, 504) getragen werden kann, wobei der längli-
che Katheter des Zuführsystem (10) derart angeord-
net ist, dass er sich linear vom ersten Hauptfach
(502) zum zweiten Hauptfach (504) erstreckt, und in
der zweiten Konfiguration das Zuführsystem (10)
von dem ersten und zweiten Hauptfach (502, 504)
getragen werden kann, wobei der längliche Katheter
des Zuführsystems (10) U-förmig nach hinten ge-
wandt ist, wobei der Einsetzabschnitt (14) des Zu-
führsystems (10) an der Seite des Steuergriffab-
schnitts (16) des Zuführsystems (10) angeordnet ist.

2. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 1, ferner umfassend wenigstens ein Si-
cherungsmerkmal (506, 508) für jedes von dem ers-
ten und zweiten Hauptfach (502, 504), um einen Ab-
schnitt des Zuführsystems (10) relativ zum jeweili-
gen Träger des ersten und zweiten Hauptfachs (502,
504) in Position zu halten.

3. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 1, wobei das zweite Hauptfach (504) fer-
ner einen Badbereich (520) aufweist, der in das zwei-

te Hauptfach (504) eingeformt ist.

4. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 3, ferner umfassend wenigstens ein Si-
cherungsmerkmal (506, 508) für die zweiten Haupt-
fächer (504), um einen Abschnitt des Zuführsystems
(10) relativ zu dem Träger des zweiten Hauptfachs
(504) in Position zu halten und um den Badbereich
(520) zu schließen.

5. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 3, wobei die zweite Konfiguration einer
Vorbereitungskonfiguration entspricht, wodurch ein
Zuführsystem (10), das von dem ersten und zweiten
Hauptfach (502, 504) getragen wird, zur Verwen-
dung mit dem Badbereich vorbereitet werden kann,
der benachbart zu dem Träger für den proximalen
Abschnitt des Zuführsystems (10) angeordnet ist.

6. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 1, wobei das erste und zweite Hauptfach
(502, 504) jeweils allgemein rechteckig geformt sind
und eine einander ähnliche Größe aufweisen.

7. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 6, wobei das Scharnier (526) an einer
Ecke des ersten Hauptfachs (502) vorgesehen ist,
und wobei das zweite Hauptfach (504) einen Schar-
nierzapfen aufweist, der sich vom zweiten Hauptfach
(504) erstreckt, um in eine Lagerfläche des Schar-
niers (526) zu passen.

8. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 7, wobei das zweite Hauptfach (504) einen
dünnen Abschnitt aufweist, der benachbart zu dem
Scharnierzapfen vorgesehen ist und unter dem ers-
ten Hauptfach (502) verschiebbar ist, wenn das Ver-
packungs- und Vorbereitungsfach in der zweiten
Konfiguration konfiguriert ist.

9. Verpackungs- und Vorbereitungsfach (500) nach
Anspruch 1, wobei das erste und das zweite Haupt-
fach (502, 504) jeweils etwa die Hälfte der Länge
eines Zuführsystem (10) tragen.

Revendications

1. Plateau d’emballage et de préparation (500) pour un
système d’introduction (10) pour une administration
percutanée d’une valvule cardiaque prothétique ex-
tensible (510) comprenant un cathéter allongé qui
s’étend à partir d’une extrémité proximale à une ex-
trémité distale avec une partie de déploiement (14)
au niveau d’une extrémité distale du système d’in-
troduction (10) et une partie de poignée de comman-
de (16) au niveau d’une extrémité proximale du sys-
tème d’introduction (10), le plateau d’emballage et
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de préparation comprenant un premier plateau prin-
cipal (502) et un deuxième plateau principal (504)
étant chacun de forme allongée et étant articulés
ensemble au niveau d’une charnière (526) de sorte
que le premier et le deuxième plateaux principaux
(502, 504) puissent être disposés dans une première
configuration avec le premier et le deuxième pla-
teaux placés bout à bout et reliés l’un à l’autre par
la charnière (526) et dans une deuxième configura-
tion avec le premier et le deuxième plateaux posi-
tionnés sensiblement côte à côte et reliés l’un à
l’autre par la charnière (526), le premier plateau prin-
cipal (502) comprenant un support pour une partie
proximale du système d’introduction (10) et le
deuxième plateau principal (504) comprenant un
support pour une partie distale du système d’intro-
duction (10),
par lequel, dans la première configuration, un sys-
tème d’introduction (10) peut être supporté par le
premier et le deuxième plateaux (502, 504) avec le
cathéter allongé du système d’introduction (10) dis-
posé pour s’étendre de manière linéaire à partir du
premier plateau principal (502) jusqu’au deuxième
plateau principal (504), et par lequel, dans la deuxiè-
me configuration, le système d’introduction (10) peut
être supporté par le premier et le deuxième plateaux
(502, 504) avec le cathéter allongé du système d’in-
troduction (10) retourné en forme de U avec la partie
de déploiement (14) du système d’introduction (10)
positionné sur le côté de la partie de poignée de com-
mande (16) du système d’introduction (10).

2. Plateau d’emballage et de préparation (500) selon
la revendication 1, comprenant en outre au moins
un élément de fixation (506, 508) pour chacun du
premier et du deuxième plateaux principaux (502,
504) pour maintenir une partie du système d’intro-
duction (10) en place par rapport au support du pre-
mier et du deuxième plateaux principaux (502, 504),
respectivement.

3. Plateau d’emballage et de préparation (500) selon
la revendication 1, dans lequel le deuxième plateau
principal (504) comprend en outre une zone de bain
(520) formée dans le deuxième plateau principal
(504).

4. Plateau d’emballage et de préparation (500) selon
la revendication 3, comprenant en outre au moins
un élément de fixation (506, 508) pour les deuxièmes
plateaux principaux (504) pour maintenir une partie
du système d’introduction (10) en place par rapport
au support du deuxième plateau principal (504) et
également pour fermer la zone de bain (520).

5. Plateau d’emballage et de préparation (500) selon
la revendication 3, dans lequel la deuxième configu-
ration correspond à une configuration de préparation

par laquelle un système d’introduction (10) tel que
supporté par le premier et le deuxième plateaux prin-
cipaux (502, 504) peut être préparé pour une utilisa-
tion avec la zone de bain située de manière adja-
cente au support de la partie proximale du système
d’introduction (10).

6. Plateau d’emballage et de préparation (500) selon
la revendication 1, dans lequel le premier et le
deuxième plateaux principaux (502, 504) sont cha-
cun formés de façon à être de forme généralement
rectangulaire et sont dimensionnés de manière si-
milaire l’un à l’autre.

7. Plateau d’emballage et de préparation (500) selon
la revendication 6, dans lequel la charnière (526) est
prévue au niveau d’un coin du premier plateau prin-
cipal (502), et dans lequel le deuxième plateau prin-
cipal (504) comprend un pivot de charnière qui
s’étend à partir du deuxième plateau principal (504)
pour s’adapter à l’intérieur d’une surface d’appui de
la charnière (526).

8. Plateau d’emballage et de préparation (500) selon
la revendication 7, dans lequel le deuxième plateau
principal (504) comprend une partie mince disposée
de manière adjacente au pivot de charnière qui peut
coulisser au-dessous du premier plateau principal
(502) lorsque le plateau d’emballage et de prépara-
tion est configuré dans la deuxième configuration.

9. Plateau d’emballage et de préparation (500) selon
la revendication 1, dans lequel le premier et le
deuxième plateaux principaux (502, 504) supportent
chacun environ la moitié d’une longueur d’un systè-
me d’introduction (10).
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