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MEDICAL ARTICLE WITH ROTATABLE WINGS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C. § 119(e) to U.S.

Provisional Application No. 61/310,223, filed March 3, 2010, entitled "MEDICAL

ARTICLE WITH ROTATABLE WINGS," which is hereby incorporated by reference in its

entirety.

BACKGROUND

Field of the Invention

[0002] This invention relates to a medical article used to provide access to the

vasculature of a patient. More particularly, this invention relates to a medical article with

wings configured to stabilize the medical article on the patient.

Description of the Related Art

[0003] Medical professionals routinely require access to the vasculature of a

patient for delivery or withdrawal of fluids to or from the patient's bloodstream. When such

access is required over any period of time, it is common to introduce a catheter or similar

medical article into the bloodstream of the patient to provide reusable access, for instance in

order to deliver medication and/or fluids directly into the bloodstream of the patient.

[0004] In intravenous applications, the catheter is generally short and includes a

fitting, for example, a luer connector, at one end that is designed for attachment to another

medical line or another medical article. Such a connector may also include a spin nut to lock

the medical line to the catheter. In this way the same catheter may be connected to and

released from different medical lines in order to exchange the medical lines without the need

to introduce multiple intravenous catheters. In some cases, an extension set comprising a

medical tube with a spin nut at one end can be connected to the catheter, so that the free end

of the extension set can be attached to another medical line or system as desired, at a location

further away from the insertion site than the catheter hub.

[0005] It is often advantageous to restrict the movement of the catheter. A

moving catheter may cause discomfort to the patient, restrict the administering of fluids or



medications or the draining of fluids, cause infection, or become dislodged from the patient

unintentionally. In order to keep the catheter or other medical tubing properly positioned for

the duration of treatment, the catheter or medical tubing can be stabilized on the patient in a

variety of ways. Most commonly, the medical provider may attempt to restrict movement of

the catheter by securing the distal end of the catheter, or a portion of a medical device

connected to the catheter such as a connector fitting, to the patient using tape. Medical

providers commonly place long pieces of tape across the distal end of the catheter, often in a

crisscross pattern, to secure the catheter distal end to the patient. This securement is intended

to inhibit disconnection between the catheter and the patient or between the catheter and

another medical article, such as a drainage tube, as well as to prevent the catheter from

catching on other objects, such as on a bed rail.

SUMMARY OF THE INVENTION

[0006] The devices, systems, and methods of the present invention have several

features, no single one of which is solely responsibly for its desirable attributes. Without

limiting the scope of this invention as expressed by the claims which follow, its more

prominent features will now be discussed briefly. After considering this discussion, and

particularly after reading the section entitled "Detailed Description of Certain Embodiments,"

one will understand how the features of this invention provide several advantages over other

medical articles.

[0007] One aspect of the present invention is a medical article for use in

providing access to a patient's vasculature. The medical article includes an elongated body

and a pair of wings extending away from the elongated body. The elongated body has a

longitudinal axis, a distal end, and a proximal end. At least one of the pair of wings is

configured to rotate about the longitudinal axis of the elongated body between at least a first

configuration and a second configuration.

[0008] Another aspect of the present invention is a medical article for use in

providing access to a patient's vasculature. The medical article includes an elongated body, a

housing, and a wing extending away from the elongated body. The elongated body has a

longitudinal axis, a distal end, and a proximal end. The housing is disposed around at least a



portion of the elongated body and defines a channel between the housing and the elongated

body. The wing is configured to rotate about the longitudinal axis of the elongated body

between at least a first configuration and a second configuration with at least a portion of the

wing disposed within the channel.

[0009] Yet another aspect of the present invention is a method for introducing a

medical line into a patient's vasculature. The method includes providing a handpiece

including a slot and providing a medical article including an elongated body, a pair of wings

extending from the elongated body, and a catheter. The elongated body has a longitudinal

axis, a distal end, and a proximal end. Each wing is rotatable about the longitudinal axis of

the elongated body between at least a first configuration and a second configuration and the

catheter extends from the elongated body in a direction substantially parallel to the

longitudinal axis of the elongated body. The method also includes positioning at least a

portion of each of the wings within the slot of the handpiece to inhibit free rotation of the

wings from the first configuration towards the second configuration.

[0010] Another aspect of the present invention is a medical article for use in

providing access to a patient's vasculature. The medical article includes an elongated body

having a longitudinal axis and a pair of wings extending from the elongated body. The wings

are releasably attachable to one another and configured to independently rotate about the

longitudinal axis of the elongated body between at least a first configuration and a second

configuration upon detachment of the wings from one another.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above mentioned and other features of the invention will now be

described with reference to the drawings of several embodiments of the present stabilization

system. The illustrated embodiments of the stabilization system are intended to illustrate, but

not to limit the invention. The drawings contain the following figures:

[0012] FIGURE 1 is a perspective view of a medical article according to a

preferred embodiment of the present invention. The medical article is partially inserted into a

handpiece.



[0013] FIGURE 2 is a perspective view of the medical article and handpiece of

FIGURE 1with the medical article disengaged from the handpiece.

[0014] FIGURE 3 is a perspective view of the medical article of FIGURE 1 with

the wings shown in a down configuration.

[0015] FIGURE 4 is a top plan view of the medical article of FIGURE 3.

[0016] FIGURE 5 is a front view of the medical article of FIGURE 3 with the

wings shown in an up configuration.

[0017] FIGURE 6 is a front view of the medical article of FIGURE 3 with the

wings shown in the down configuration.

[0018] FIGURE 7 is a close-up view of the elongated body and wings shown in

FIGURE 5.

[0019] FIGURE 8 is a close-up view of the elongated body and wings shown in

FIGURE 6.

[0020] FIGURE 9 is a bottom view of the medical article of FIGURE 3 with the

wings positioned in the up configuration.

[0021] FIGURE 10 is a bottom view of the medical article of FIGURE 3 with the

wings positioned in the down configuration.

[0022] FIGURE 11 is a close-up view of the elongated body and a wing shown in

FIGURE 9.

[0023] FIGURE 1 is a perspective view of the medical article of FIGURE 3

shown with the catheter portion inserted into a patient and secured to the patient's skin with

adhesive strips.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

[0024] The following description and the accompanying figures, which describe

and show the preferred embodiments, are made to demonstrate several possible

configurations that a medical article can take to include various aspects and features of the

invention. Some of the illustrated embodiments are shown with a handpiece that can be

utilized by a health care provider to insert a medical article (e.g., a catheter) into a patient to

provide access to the patient's vasculature. The illustration of the medical article in this



context is not intended to limit the disclosed aspects and features of the invention to the

specified embodiments or to usage only with the illustrated handpiece. Those of skill in the

art will recognize that the disclosed aspects and features of the invention are not limited to

any particular application.

[0025] To assist with the description of the components of the medical article, the

following coordinate terms are used (see FIGURE 1). A "longitudinal axis" is generally

parallel to a portion of the catheter hub or medical article body, as well as parallel to the axis

of the catheter. A "lateral axis" is normal to the longitudinal axis. A "transverse axis"

extends normal to both the longitudinal and lateral axes. In addition, as used herein, "the

longitudinal direction" refers to a direction substantially parallel to the longitudinal axis; "the

lateral direction" refers to a direction substantially parallel to the lateral axis; and "the

transverse direction" refers to a direction substantially parallel to the transverse axis. Also,

the terms "proximal" and "distal", which are used to describe the present medical article, are

used consistently with the description of the exemplary applications (e.g., the illustrative

examples of the use applications). Thus, proximal and distal are used in reference to the

center of the patient's body. The terms "upper," "lower," "top," "bottom," "underside,"

"upperside" and the like, which also are used to describe the present medical article, are used

in reference to the illustrated orientation of the embodiment. For example, the term

"upperside" is used to describe the portion of the medical article that is located above a

lateral axis that passes through the longitudinal axis of the medical article. The term

"underside" is used to describe the portion of the medical article that is located below a

lateral axis that passes through the longitudinal axis of the medical article. Brief

introductions to some of the features, which are common to the described embodiments of

the medical articles, are now described.

[0026] The preferred embodiments of the present invention advantageously

provide a medical article for providing access to a patient's vasculature. The medical article

preferably has one or more wings configured to stabilize and/or secure the medical article

relative to the patient's skin. The one or more wings of the medical article can be configured

to rotate about the longitudinal axis of the medical article between at least a first

configuration and a second configuration. The one or more wings can be configured to lock



in place, relative to the body of the medical article, in one or more configurations. The wings

can also be secured relative to the patient's skin to secure the medical article relative to the

patient.

[0027] In each of the embodiments described below, the medical article has an

elongated body. The elongated body includes a proximal end and a distal end with a catheter

extending from the proximal end for insertion into a patient. A fitting can be positioned near

the distal end to fluidly couple the elongated body to a medical line or an extension set. A

housing can surround the elongated body and create a channel therebetween through which

the pair of wings can move between at least a first configuration and a second configuration.

In some embodiments, the wings and elongated body are joined by a living hinge that allows

the wings to bend or rotate relative to the elongated body.

[0028] To facilitate a complete understanding of the illustrated embodiment, the

remainder of the detailed description describes the medical article with reference to the

attached figures, wherein like elements among the embodiments are referenced with like

numerals throughout the following description.

Medical Article

[0029] FIGURE 1 shows a perspective view of a medical article 100 partially

inserted into a handpiece or catheter introducer 200. The medical article 100 includes an

elongated body or hub 102, a catheter 108 extending from the elongated body 102 in a

direction substantially parallel to the longitudinal axis of the medical article 100, and a pair of

wings 106a, 106b extending in an outward direction from the hub 102. Wings 106a, 106b are

shown extending generally parallel to the transverse axis of the medical article 100 and can

be considered in an "up" configuration. When in the up configuration the wings 106a, 106b

can be releasably attached to one another. Upon detachment from one another, the wings,

106a, 106b can rotate independently from one another relative to the longitudinal axis of the

medical article 00 between at least the up configuration and a "down" configuration (see

FIGURES 5 and 6). Alternatively, the wings 106a, 106b can be coupled or linked to one

another such that rotation of one of the wings causes the other wing to rotate relative to the

longitudinal axis of the medical article.



[0030] As shown in FIGURE 2, the medical article 100 also includes a fitting 110

disposed near the distal end of the elongated body 102. The fitting 110 can comprise a luer

connector or another fitting configured to connect the medical article 100 with a variety of

other medical articles including medical lines, extension sets, other connector fittings, and the

like. The medical article 100 can also include a one-way valve, membrane, or septum

disposed within the elongated body 102. In some embodiments the one-way valve is

disposed near the distal end of the medical article 100 or fitting 110 to permit the passage of

fluid therethrough in a single direction, for example, into a patient.

[0031] The distal end of the medical article 100 can be partially inserted into

handpiece 200 such that at least a portion of the wings 106a, 106b of the medical article abut

the handpiece 200. The handpiece 200 can include a slot 202 configured to receive a portion

of the wings 106a, 106b to inhibit or limit free rotation of the wings when they are partially

received within the slot 202. The handpiece 200 can also include one or more contoured

surfaces 204a, 204b to facilitate proper gripping of the handpiece 200. By such a

configuration, the handpiece 200 and the elongated body 102 can cooperate to assist a

medical professional in handling and placing the catheter 108 in a patient's vasculature.

[0032] As shown in FIGURES 3-1 1, the wings 106a, 106b can rotate relative to

the elongated body 102 from the up configuration to the down configuration. FIGURES 3

and 4 show the wings 106a, 106b in the down configuration. The wings 106a, 106b can be

configured to stabilize the medical article 100 on a patient when they are in the down

configuration. The wings 106a, 106b can further be configured to secure the medical article

relative to the patient. In some embodiments, the wings 106a, 106b can include an adhesive

layer disposed over a portion of each wing to secure the wings to the patient. As discussed in

more detail below, in other embodiments, the wings 106a, 106b can be taped to a patient to

inhibit movement of the medical article 100 relative to the patient. When the wings 106a,

106b are secured to a patient, they can act to inhibit longitudinal, lateral, transverse, and

rotational movement of the elongated body 102 relative to the patient.

[0033] The wings 106a, 106b can comprise various suitable materials including,

for example, plastics or textiles. In some embodiments, the wings 106a, 106b can be biased

to rotate away from one another upon detachment of the wings from one another. For



example, the wings 106a, 106b can be spring-loaded to rotate relative to the longitudinal axis

of the medical article 100. In some embodiments, the wings 106a, 106b can be joined with

the medical article 100 by a living hinge that is configured to allow the wings to bend or

rotate along the line of the hinge. In other embodiments, the wings 106a, 106b can be

unbiased and manually rotatable (independently or together) relative to the medical article

100 by a medical professional. As shown in FIGURE 4, the wings 106a, 106b can optionally

include tabs 150a, 150b that a medical professional can use to separate the wings from one

another and further manipulate the wings relative to the longitudinal axis of the elongated

body 102.

[0034] The wings 106a, 106b can each form an angle of between about 0 degrees

and about 30 degrees with the skin of the patient when they are in the down configuration.

For example, the wings 106a, 106b can each form an angle of between about 5 degrees and

about 10 degrees with the skin of the patient. This configuration can result in an offset of the

elongated body 102 from a portion of the patient. The wings 106a, 106b can also be

configured to stabilize the medical article 100 relative to the patient such that the longitudinal

axis of the medical article 100 and the skin of the patient form an angle between about 5

degrees and about 35 degrees. This angle can facilitate a proper insertion of the catheter 108

into the patient's vasculature.

[0035] The needle of the catheter 108 includes a beveled tip. Preferably the bevel

is aligned with one or more points on the medical article. For example, the bevel can be

aligned with a 12 o'clock position of the elongated body 102 and/or housing 302. In some

embodiments, the bevel and the wings 106a, 106b can be rotationally aligned about the

longitudinal axis of the medical article 100. As illustrated in FIGURE 1, the bevel can be

aligned with the wings 106a, 106b in the up configuration. Aligning the bevel relative to the

medical article can facilitate the proper placement of the bevel within a patient's vasculature.

[0036] As can be seen most clearly in FIGURES 5-8, in some embodiments, a

housing 302 can be disposed around a portion of the elongated body 102 to form a channel

between the housing and the elongated body. The housing 302 and wings 106a, 106b can

include interengaging structure which when engaged limits or inhibits further rotation of the

wings 106a, 106b relative to the body 102. For example, the housing 302 can include one or



more detents 704a, 704b configured to receive protrusions 702a, 702b disposed on the wings

106a, 106b. Of course the housing 302 may include the protrusions 702a, 702b and the

wings 106a, 106b may include the detents 704a, 704b.

[0037] The detents 704a, 704b and the protrusions 702a, 702b can be configured

to releasably lock the wings 106a, 106b relative to the elongated body 102 when the

protrusions are slid over and received within the detents. The detents 704a, 704b can act to

limit the rotation of the wings 106a, 106b and/or to define a configuration for the wings, for

example, the down configuration. In some embodiments, the wings 106a, 106b can be

releasably locked relative to the elongated body 102 in the down configuration.

[0038] FIGURES 9-1 1 show bottom views of the medical article 100. In

FIGURE 9, the bottom of the medical article 100 is shown with the wings 106a, 106b

positioned in the up configuration. The protrusions 702a, 702b are positioned outside the

housing 302 and are offset from the detents 704a, 704b. FIGURE 10 shows the wings 106a,

106b in the down configuration with the protrusions 702a, 702b received within the detents

704a, 704b to releasably lock the wings relative to the elongated body 102 in the down

position.

[0039] FIGURE 11 shows a close-up view of the elongated body 102, housing

302, and wing 106b shown in FIGURE 9. The housing 302 can include a lip 1102 and the

wing 106b can include a hook 1104 that is positioned between the housing 302 and the

elongated body 102. The hook 104 can move around the elongated body 102 as the wings

106a, 106b rotate relative to the longitudinal axis of the medical article. For example, the

hook can engage the lip 1102 of the housing 302 as the hook 1104 can move in a channel or

space 1107 between the housing 302 and the elongated body 102. FIGURE 11 also illustrates

an exemplary wall thickness 1106 of the housing 302.

Method of Use

[0040] The following method of use will be with reference principally to

FIGURES 1, 2, and 12 and will be in the context of starting an intravenous ("I.V.") line using

medical article 100 and handpiece 200. The discussion of one embodiment of a method of

use is meant to augment the description of the invention above and both should be read

together.



[0041] In starting an I.V. line, the medical professional begins by inserting the

medical article 100 into the handpiece 200 as shown in FIGURE 1. The medical professional

then uses the medical article 100 and handpiece 200 to insert the catheter 108 into the

vasculature of the patient 1201 with the beveled tip positioned up. The medical professional

can then remove the medical article 100 from the handpiece 200 and discard the handpiece.

The medical professional can then attach a connector 1210 to the fitting 110 to establish fluid

communication between the medical article 100 and a medical line 1212.

[0042] Once the catheter 108 is inserted into the patient 1201 and the medical

article 100 is connected to a medical line 1212, the medical professional can move the wings

106a, 106b to the down configuration. As discussed above, in some embodiments, the wings

106a, 106b can optionally be releasably locked relative to the elongated body 102. The

medical professional can then secure the medical article 100 to the patient 1201 by placing

adhesive strips 1203 over the wings 106a, 106b and/or by adhering the wings 106a, 106b

directly to the patient's skin.

[0043] Finally, the medical professional can position a dressing or covering 1205,

for example, a piece of Tegaderm™, over the insertion site to protect the site from infection.

The covering 1205 can be provided separate from the medical article 100 or the covering

1205 can be integral with the medical article 100. For example, the covering 1205 can

initially be disposed at least partially between the wings 106a, 106b when they are in the up

configuration such that the covering 1205 is released as the wings are moved to the down

configuration. In one embodiment, the covering 1205 is folded between the wings 106a,

106b in the up configuration such that the covering unfolds in the proximal direction when

the wings 106a, 106b are moved to the down configuration. For example, the covering 1205

can be folded multiple times in an accordion or fan-like arrangement between the wings

106a, 106b such that the covering unfolds when the wings 106a, 106b are moved apart from

one another.

[0044] The covering 1205 and the wings 106a, 106b can be formed as an integral,

single piece. Alternatively, the covering 1205 and the wings 106a, 106b are formed

separately and then attached together. In this case, the covering 1205 and the wings 106a,

106b may be attached by any means or mechanism that allows the covering 1205 to fold,



bend, or rotate down over the insertion site area. Attachment means include glue or adhesive,

a weld of the materials, heat sealing, mechanical fasteners such as staples or eyelets, or other

such means of attachment.

[0045] The occlusive covering 1205 can be configured to be waterproof or

otherwise impermeable to liquids and in some embodiments also restricts the flow of air. In

other embodiments, the covering 1205 may be configured to be breathable, allowing air

and/or moisture near an insertion site through to the other side of the covering 1205 and away

from the insertion site, while keeping at least external moisture on the other side of the

covering 1205 away from the insertion site. In some embodiments, the covering 1205 is

impermeable to viruses and bacteria, and may comprise or be coated with an anti-bacterial or

anti-microbial material. In some embodiments, the covering 1205 comprises or is coated

with a waxy material. In some embodiments, the covering 1205 comprises a film which may

or may not be transparent. Selection of a transparent film for use as the covering 1205 may

allow a medical provider to see the insertion site and any administered catheter. In some

embodiments, covering 1205 is absorbent.

[0046] The wings 106a, 106b can be used as a long-term solution to secure the

medical article 100 relative to the patient 1201 until the catheter 108 is removed.

Alternatively, the wings 106a, 106b can be used as a short-term or temporary solution to

secure the medical article 100 relative to the patient 1201 until the medical article is secured

relative to the patient by a different device or method.

[0047] The various embodiments of medical articles and techniques described

above thus provide a number of ways to stabilize a medical article to the skin of a patient. In

addition, the techniques described may be broadly applied for use with a variety of medical

lines and medical procedures.

[0048] Of course, it is to be understood that not necessarily all such objectives or

advantages may be achieved in accordance with any particular embodiment using the systems

described herein. Thus, for example, those skilled in the art will recognize that the systems

may be developed in a manner that achieves or optimizes one advantage or group of

advantages as taught herein without necessarily achieving other objectives or advantages as

may be taught or suggested herein.



[0049] Furthermore, the skilled artisan will recognize the interchangeability of

various features from different embodiments. Although these techniques and systems have

been disclosed in the context of certain embodiments and examples, it will be understood by

those skilled in the art that these techniques and systems may be extended beyond the

specifically disclosed embodiments to other embodiments and/or uses and obvious

modifications and equivalents thereof. Additionally, it is contemplated that various aspects

and features of the invention described can be practiced separately, combined together, or

substituted for one another, and that a variety of combination and subcombinations of the

features and aspects can be made and still fall within the scope of the invention. Thus, it is

intended that the scope of the systems disclosed herein disclosed should not be limited by the

particular disclosed embodiments described above but by a fair reading of the claims which

follow.



WHAT IS CLAIMED IS:

1. A medical article for use in providing access to a patient's vasculature, the

medical article comprising:

an elongated body having a longitudinal axis, a distal end, and a proximal end;

and

a pair of wings extending away from the elongated body, at least one of the

pair of wings being configured to rotate about the longitudinal axis of the elongated

body between at least a first configuration and a second configuration.

2. The medical article of Claim 1 further comprising a catheter extending from

the proximal end of the elongated body.

3. The medical article of Claim 2, wherein the catheter includes a bevel disposed

near a distal end of the catheter, the bevel and at least a portion of the rotating wing being

rotationally aligned about the longitudinal axis of the elongated body when the wing is in the

first configuration.

4. The medical article of Claim 1 further comprising a one-way valve disposed

within the elongated body.

5. The medical article of Claim 1 further comprising an adhesive layer disposed

on at least a portion of one side of each of the pair of wings, the adhesive layer configured to

releasably attach the wings to the patient.

6. The medical article of Claim 1, wherein the elongated body comprises a luer

connector disposed near the distal end, the luer connector being configured to connect the

elongated body with a medical line.

7. The medical article of Claim 1, wherein each of the pair of wings is

configured to rotate independently from one another.

8. The medical article of Claim 1, wherein rotation of one of the pair of wings

rotates the other one of the pair of wings.

9. The medical article of Claim 1, wherein the pair of wings are biased to rotate

away from one another from the first configuration to the second configuration.

10. The medical article of Claim 1 further comprising a housing disposed around

at least a portion of the elongated body and defining a channel between the housing and the



elongated body, at least a portion of one of the pair of wings being disposed within the

channel.

11. The medical article of Claim 10, wherein at least one of the pair of wings

includes a protrusion.

12. The medical article of Claim 11, wherein the housing includes at least one

detent configured to engage with the protrusion.

13. The medical article of Claim 1 further comprising a handpiece including a

slot, wherein at least a portion of the rotating wing is received within the slot when the wing

is in the first configuration.

14. The medical article of Claim 13, wherein the slot inhibits free rotation of the

wing from the first configuration towards the second configuration.

15. The medical article of Claim 13, wherein a proximal end of the elongated

body is received within the slot.

16. A medical article for use in providing access to a patient's vasculature, the

medical article comprising:

an elongated body having a longitudinal axis; and

a pair of wings extending from the elongated body, wherein the wings are

releasably attachable to one another and configured to independently rotate about the

longitudinal axis of the elongated body between at least a first configuration and a

second configuration upon detachment of the wings from one another.

17. The medical article of Claim 16 further comprising an adhesive layer disposed

on at least a portion of one side of each of the wings, the adhesive layer configured to

releasably attach the wings to the patient.

18. The medical article of Claim 16, wherein the elongated body comprises a luer

connector disposed near the distal end, the luer connector being configured to connect the

elongated body with a medical line.

19. A method comprising:

providing a handpiece including a slot;

providing a medical article comprising



an elongated body having a longitudinal axis, a distal end, and a

proximal end,

a pair of wings extending from the elongated body, each wing being

rotatable about the longitudinal axis of the elongated body between at least a

first configuration and a second configuration, and

a catheter extending from the proximal end of the elongated body in a

direction substantially parallel to the longitudinal axis of the elongated body;

and

positioning at least a portion of each of the wings within the slot of the

handpiece to inhibit free rotation of the wings from the first configuration towards the

second configuration.

20. The method of Claim 19 further comprising removing the wings from the slot.

21. The method of Claim 19 further comprising securing at least a portion of each

of the wings relative to the patient.

22. The method of Claim 9 further comprising rotating each of the wings from

the first configuration to the second configuration.



















INTERNATIONAL SEARCH REPORT
International application No.

PCT/US201 1/026897

A . CLASSIFICATION O F SUBJECT M ATTER

IPC(8) - A61 5/32 (201 1.01 )
USPC - 604/1 80

According to International Patent Classification (IPC) o r to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed b y classification symbols)

IPC(8) - A 6 1 5/32 (201 1 .01)

USPC - 604/019, 48, 93.01, 1 17, 158, 161, 146.01, 154.04, 164.06, 165.03, 166.01, 167.03, 174, 180

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name o f data base and, where practicable, search terms used)

MicroPatent, Google Patents, Google Scholar

C . DOCUMENTS CONSIDERED T O B E RELEVANT

Category* Citation o f document, with indication, where appropriate, o f the relevant passages Relevant to claim No.

X uUsS 2005/0096606 A 1 (MILLERD) 0 5 May 2005 (05.05.2005) see entire document 1-2, 6-12, 16, 1 8

Y 3-5, 13-15, 17, 19-22

Y us 3

Y us 4

Y us 5 , 1 7

Y us 13-15, 9 - 2 2

I I Further documents are listed i n the continuation o f Box C . | |

Special categories o f cited documents: " ' later document published after the international filing date o r priority

A " document defining the general state o f the art which is not considered date and not in conflict with the application but cited to understand

to be o f particular relevance the principle o r theory underlying the invention

E " earlier application o r patent but published o n or after the international "X" document o f particular relevance; the claimed invention cannot be
filing date considered novel o r cannot be considered to involve an inventive

L " document which may throw doubts o n priority claim(s) o r which is step when the document is taken alone

cited to establish the publication date o f another citation o r other
"Y" document o f particular relevance; the claimed invention cannot be

special reason (as specified)
considered to involve an inventive step when the document is

O " document referring to an oral disclosure, use, exhibition o r other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

P " document published prior to the international filing date but later than "&" document member o f the same patent family
the priority date claimed

Date o f the actual completion o f the international search Date o f mailing o f the international search report

13 April 2011

Name and mailing address o f the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US. Commissioner for Patents Blaine R . Copenheaver

P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Form P C T S A 2 10 (second sheet) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

