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

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2014/121119 Al
7 August 2014 (07.08.2014) P O P C T

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

A61M 5/32 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(21) International Application Number: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
PCT/US2014/014256 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

3 1 January 2014 (3 1.01 .2014) OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

(25) Filing Language: English TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(26) Publication Language: English ZW.

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every

61/759,666 1 February 2013 (01.02.2013) U S kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

(71) Applicant: NXSTAGE MEDICAL, INC. [US/US]; 350 UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
Merrimack Street, Laerence, M A 01843 (US). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,(72) Inventors: ONKEN, Matthew; 2 Hazelnut Street, Acton,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

M A 01720 (US). BELLETTI, Steven; 1465 Hooksett
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

Road, Unit 1321, Hooksett, N H 0 3 106 (US).
KM, ML, MR, NE, SN, TD, TG).

(74) Agents: CATAN, Mark, A. et al; Miles & Stockbridge,
Published:

PC, 175 1 Pinnacle Drive, Suite 500, Tysons Corner, V A
22102-3833 (US). — with international search report (Art. 21(3))

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(54) Title: SAFE CANNULATION DEVICES, METHODS, AND SYSTEMS

(57) Abstract: Methods and devices
for use and handling of intravenous
and/or subcutaneous needles, and, more
particularly, to safety devices for

shielding needles or other sharp articles
or devices that present a safety hazard
are disclosed. In an embodiment, a
needle protective sheath can include a
top wall, a bottom wall, and a pair of

. 1010 side walls joining the top and bottom
y 220 walls. A finger shield extends from the

top wall at a front opening of the sheath

and is attached to the top wall by a
hinge portion. The finger shield can b e

rotated about the hinge portion to block
the front opening so as to secure a
needle within the sheath.

224



SAFE CANNULATION DEVICES, METHODS, AND SYSTEMS

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims the benefit of U.S. Provisional Application No.

61/759,666, filed February 1, 2013, which is hereby incorporated by reference herein in its

entirety.

FIELD

The present disclosure relates generally to methods and devices for use and handling of

intravenous and/or subcutaneous needles, and, more particularly, to safety devices for shielding

a needles or other sharp articles or devices that present a safety hazard.

BACKGROUND

Needles and other sharp articles are widely used in hospitals and other patient care

settings. A class of needles known as butterfly needles and associated shield devices are

described in U.S. Patent Nos. 5,1 12,31 1; 5,266,072; 5,433,703; 5,562,636; 5,562,637;

5,704,924; 5,772,638; 5,951,529; and 6,595,965.

SUMMARY

Methods and devices for use and handling of intravenous and/or subcutaneous needles,

and, more particularly, to safety devices for shielding needles or other sharp articles or devices

that present a safety hazard are disclosed. In an embodiment, a needle protective sheath can

include a top wall, a bottom wall, and a pair of side walls joining the top and bottom walls. A

finger shield extends from the top wall at a front opening of the sheath and is attached to the top

wall by a hinge portion. The finger shield can be rotated (or folded) about the hinge portion to

block the front opening so as to secure a cannula of the needle within the sheath.

Objects and advantages of embodiments of the disclosed subject matter will become

apparent from the following description when considered in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF DRAWINGS

Embodiments will hereinafter be described with reference to the accompanying

drawings, which have not necessarily been drawn to scale. Where applicable, some features

may not be illustrated to assist in the illustration and description of underlying features.

Throughout the figures, like reference numerals denote like elements.



Fig. 1 shows a butterfly needle for insertion into a patient access, according to

embodiments of the disclosed subject matter.

Fig. 2A is an isometric view of a needle protective sheath for use with a butterfly needle,

according to one or more embodiments of the disclosed subject matter.

Fig. 2B is a side view of a needle protective sheath for use with a butterfly needle,

according to one or more embodiments of the disclosed subject matter.

Figs. 3A to 3B show side views of a needle protective sheath with a butterfly needle

therein in open and secured configurations, respectively, according to embodiments of the

disclosed subject matter.

Figs. 3C to 3D show side views of another needle protective sheath with a butterfly

needle therein in open and secured configurations, respectively, according to embodiments of

the disclosed subject matter.

Figs. 4A to 4F illustrate use of a needle protective sheath, according to embodiments of

the disclosed subject matter.

Figs. 5A to 5B are isometric views of a needle protective sheath in open and secured

configurations, respectively, according to embodiments of the disclosed subject matter.

Figs. 6A to 6B are isometric and side views of another needle protective sheath in open

and secured configurations, respectively, according to embodiments of the disclosed subject

matter.

Figs. 7A to 7B are isometric views of a third needle protective sheath in open and

secured configurations, respectively, according to embodiments of the disclosed subject matter.

Figs. 8A to 8B are isometric and side views of a fourth needle protective sheath in open

and secured configurations, respectively, according to embodiments of the disclosed subject

matter.

Figs. 9A to 9B are isometric views of a fifth needle protective sheath in open and secured

configurations, respectively, according to embodiments of the disclosed subject matter.

Figs. 10A to 10B are isometric views of a sixth needle protective sheath in open and

secured configurations, respectively, according to embodiments of the disclosed subject matter.

Figs. 11A to 11H illustrate various views of a needle, needle protective sheath, and

related components and features according to embodiments of the disclosed subject matter.

Figs. 12A to 12E illustrate needle, needle protective sheath, and related components and

features, according to further embodiments of the disclosed subject matter.

Figs. 13A to 13C illustrate configurations in which wings of the butterfly needle can pop

off the hub when the needle cannula is drawn into the protective sheath, according to

embodiments of the disclosed subject matter.



Figs. 14A to 14C illustrate configurations in which wings of the butterfly needle can

break or tear off the hub when the needle cannula is drawn into the protective sheath, according

to embodiments of the disclosed subject matter.

DETAILED DESCRIPTION

Butterfly needles can be used for transfusions, in particular for taking a blood sample, or

for providing a treatment to a patient, such as a dialysis treatment. In any of the embodiments,

generally needles have a hub and a cannula and may include a tube with one or more connectors

at a proximal end of the tube. The lumen of the cannula can be single or multiple and each may

be in fluid communication with a respective tube. The cannula is commonly made of metal with

a sharp tip but can be of other materials such as ceramic or plastic and may have a blunt tip as in

a buttonhole needle. As the term is used here, needle can also encompass what many identify as

a needle set which includes tubes, connectors, junctions, etc., for example, to facilitate the

connection of the cannula to fluid circuits.

Many needles are termed butterfly needles on account of a pair of wings that extend

radially from a hub of the needle. Fig. 1 shows an example of a butterfly needle 100. The needle

100 includes a cannula 106 for piercing the skin of a patient and for providing fluid

communication between an opening on the cannula 106 and tubing 108. The cannula 106 may

be of a single or multiple (e.g., dual) lumen type. Tubing 108 can connect to other tubing,

machines, or fluid receptacles, such as a blood sample vacuum tube. Tubing 108 is connected to

the cannula 106 by a hub 104. Hub 104 has a pair of wings 102 which extend radially from the

hub. By pressing the wings 102 together, handling of the needle 100 for insertion into an access

site of the patient is facilitated. Additionally or alternatively, the wings 102 can be taped to the

patient to hold the needle 100 in position when inserted at the access site. Thus, the wings 102

are also referred to herein as taping wings.

In one or more embodiments of the disclosed subject matter, a needle protective sheath

200, as shown in Figs. 2A-2B, can fit over a needle 100 to receive the needle after removal from

a patient access. The sheath 200 can have a top wall 202, a bottom wall 204, and a pair of side

walls 206. The walls can define a front opening 224 at one end of the sheath 200 and a rear

opening 212 at the other end of the sheath 200. The rear opening 212 can allow tubing 108 of

the needle 100 to pass therethrough such that the sheath 200 can be coupled to the needle 100

when inserted into the patient access.

Each of the side walls 206 can include a groove 208 that starts at the front opening 224

and extends to a point removed from the rear opening 212. The groove 208 may thus divide the

sheath into an upper jaw 222 (defined by the top wall 202 and upper portions of the side walls



206) and a lower jaw 220 (defined by the bottom wall 204 and lower portions of the side walls

206). Optionally, a needle securing recess 210 may be provided at an end of groove 208 remote

from the front opening 224 for receiving and retaining portions of wings 102 and/or hub 104 of

the needle 100. The sheath 200 can be sized and shaped such that the end of cannula 106 of the

needle 100 is completely contained in the sheath 200 (i.e., within walls 202, 204, 206 and

remote from the front opening 224).

A finger shield 214 can extend from the top wall 202 at the front opening 224. The

finger shield 214 can have a finger contact surface 215, for example, for applying pressure to a

patient access during removal of the needle. The finger shield 214 can be attached to the top

wall 202 by a hinge portion 216. A connection portion 213 may extend from a surface of the top

wall 202. The finger shield 214 may also curved at an end 218 thereof, for example, to assist in

applying pressure during needle removal.

After removal from a patient access, the needle (at least the cannula 106 and hub 105)

may be drawn into the needle protective sheath to protect patients, medical personnel and others

from accidental exposure. In embodiments, the needle protective sheath can be advanced over

the needle to encase the needle by drawing the cannula into the sheath. The sheath may allow

the needle to be advanced during use. Among the disclosed embodiments are needle protective

sheaths with slots to accommodate wings of winged needles. See, for example, U.S. Patent No.

5,951,529 entitled "Needle Protector Sheath," which is incorporated herein by reference in its

entirety, for details of a needle protective sheath and its use.

Despite the use of the needle protective sheath, it is possible that the needle may be

accidentally displaced from the sheath thereby exposing patients, medical personnel, or others to

accidental contact with the cannula 106. Moreover, while needle protective sheaths improve

safety, some risk is posed if the needle is not fully retracted so that the cannula is completely

shielded from potentially creating a puncture. Still further, risks are created by the possibility of

a finger entering the end of the needle protective sheath to cause a puncture or scratch. Still

further, there is a risk that tissue can inadvertently enter the front opening of the protective

sheath when the needle is retracted therein. Accordingly, an end cap for the front opening of the

needle protective sheath may provide an additional layer of protection against accidental needle

punctures. In particular, the finger shield (e.g., shield 214 in Figs. 2A-2B) can be rotated into

contact with the walls of the protective sheath to serve as an end cap and effectively close off the

front opening after removal of the needle from the patient access.

Referring to Figs. 3A-3B, a needle protective sheath 300 with a needle retracted therein

is shown. The needle protective sheath 300 has an upper jaw 322 and a lower jaw 324 separated

by slot 326. Slot 326 is constructed to receive wings 102 of the needle therein as the needle is



retracted into the sheath 300. Cannula 106 of the needle can be retracted into the sheath 300 by

pulling on tubing 108, which extends through rear opening 330, until it is fully contained within

the sheath 300, i.e., an end of the cannula 106 is displaced from the front opening 328. Finger

shield 308 is connected to the upper jaw 322 by a bendable connection portion 306. The

connection portion 306 can include, for example, a transverse groove to form a hinge or have a

junction line for bending weakness. Once the cannula 106 is fully retracted into the protective

sheath, finger shield 308 can be rotated about the connection portion 306 into contact with edges

of the walls of the sheath at the front opening, thereby closing off the front opening and securing

the needle therein.

The needle protective sheath 320 can include one or more features to securely hold the

finger shield to walls of the sheath to close the front opening 328 once the needle is retracted

therein. For example, referring to Figs. 3C-3D, a needle protective sheath 320 can include a

finger shield 334 attached to an upper jaw 322 of the sheath by a bendable connection portion

332. The finger shield 334 can include a protrusion 310 extending from a surface thereof that is

received by a receptacle 304 on the bottom jaw 324. Alternatively or additionally, the bottom

and/or side walls can include a protrusion or latch while the finger shield includes an opening or

receptacle for receiving the protrusion or latch therein. The finger shield 334 can thus be held at

the front opening so as to secure the needle within the sheath.

An exemplary use of the needle protective sheath is illustrated in Figs. 4A-4F. The

needle is inserted into a patient access, with the needle protective sheath at a rear end of the

needle. Tubing 108 of the needle passes through the protective sheath. To remove the needle

from the patient access, the needle protective sheath is moved into position adjacent the access

site, as shown in Fig. 4B. Wings 102 of the needle proceed along the slot 208 between the upper

jaw 222 and the lower jaw 220. The finger shield 214 is disposed over the patient access site

and used to apply pressure to the site. At Fig. 4C, the needle is removed from the access site by

pulling on tubing 108, thereby retracting the needle into the sheath. The needle wings 102 may

be pulled into engagement with a recess at a rear portion of slot 208 in order to secure the needle

in the protective sheath. The needle protective sheath can then be pulled away from the patient

access site while continuing to apply finger pressure to the access site by way of finger shield

214, as shown in Figs. 4D-4E. Once displaced from the access site, the finger shield 214 may be

rotated into engagement with the walls of the needle protective sheath so as to close the front

opening 224, thereby securing the needle within the protective sheath.

Various mechanisms for engagement between the rotated finger shield and the needle

protective sheath walls at the front opening are possible according to one or more contemplated

embodiments. For example, Figs. 5A-5B show a needle protective sheath using a latch that



grasps an opening. Finger shield 214 includes an opening 504 arranged to receive a latch 502

extending from bottom wall 204 at the front opening 224. Alternatively, the opening may be

provided in a portion of the bottom and/or side walls while the latch is provided on the finger

shield. The finger shield can have traction features to prevent, or at least reduce the risk of,

slipping when being manipulated by a user. For example, multiple ridges can be provided in the

surface of the finger shield 214, as illustrated in Figs. 5A-5B.

The latch 502 may snap into the opening 504 to secure the finger shield 214 at the

opening 224. The latch 502 and opening 504 can be constructed so as to permanently secure the

finger shield at the front opening, i.e., to prevent removal of the needle of the sheath.

Alternatively, the latch 502 may be configured to be displaced from the opening 504 by

appropriate manipulation to allow removal of the finger shield away from the front opening.

In another embodiment, the finger shield 214 can include a female securing receptacle

604 while the bottom wall 204 of the needle protective sheath can include a male locking peg or

protrusion 602, as shown in Figs. 6A-6B. The female securing receptacle 604 can receive the

male locking peg 602 to secure the finger shield 214 at the opening 224. The peg 602 and

receptacle 604 may form a friction fit with each other to reliably hold the two together.

Alternatively or additionally, the receptacle can be provided on the bottom and/or side walls

while the protrusion is provide on the finger shield. For example, a cylindrical protrusion 804

can be provided on a surface of the finger shield for coupling to a receptacle 802 at the bottom

wall 204, as shown in Figs. 8A-8B.

In another embodiment, the upper jaw 222 can include latch arms 702 on side walls of

the needle protective sheath, as shown in Figs. 7A-7B. The side wall latch arms 702 can be

constructed to receive side portions 704 of the finger shield 214. For example, the finger shield

214 may snap into position and be held in place by the latch arms 702 at the front opening 224.

Alternatively or additionally, the latch arms can be provided on the finger shield 214 for

engaging portions of the side walls and/or bottom wall of the needle protective sheath.

Alternatively or additionally, the latch arms 702 can be provided on lower jaw 220 or portions of

bottom wall 204.

In yet another embodiment, the walls of the needle protective sheath may interact with

portions of the finger shield 214 to secure the finger shield 214 at the front opening 224. For

example, the finger shield 214 can have be sized and shaped to fit into the front opening 224,

such that edge portions 904 of the finger shield 214 can interact with edge portions 902 of the

upper jaw 222 to form a friction fit that retains the finger shield 214 in place at the front opening

224, as shown in Figs. 9A-9B.



Alternatively or additionally, the finger shield 214 can be formed with one or more

protrusions to fit into the front opening 224, as shown in Figs. 10A-10B. Finger shield 214 can

have an undersurface opening seal portion 1004 (i.e., first protrusion) constructed to fit into the

front opening 224 when the finger shield is rotated. In addition, finger shield 214 can have an

undersurface protrusion 1006 (i.e., second protrusion) separated from the seal portion 1004 by a

gap 1008. The gap 1008 may be sized and shaped so as to receive bottom edge 1010 of the

bottom jaw 204. Optionally, the seal portion 1004 may be sized and shaped to form a friction fit

with one or more edges of the walls of the needle protective sheath, for example, edges 1002 of

the upper jaw 222. Alternatively or additionally, the seal portion 1004 and protrusion 1006 can

form a friction fit at the bottom edge 1010.

Of course, any of the features of the needle protective sheaths described above or

elsewhere herein may be altered or combined to form additional embodiments of the needle

protective sheath. For example, a needle protective sheath may include more than one of the

mechanisms described with respect to Figs. 3A-3D and 5A-10B for securing the finger shield in

a closed position at the front opening of the needle protective sheath.

Figs. 11A to 11H illustrate a needle, needle sheath, and related components and features

according to embodiments of the disclosed subject matter. Referring to Fig. 11A, a needle 1100

has a removable grip portion (removable from the needle portion indicated at 1104), in the

present embodiment in the form of pair of wings, one of which is indicated at 1102. A tubing

portion 1108 connects to one or more lumens of a cannula 1106, which may be of a single or

multiple (e.g., dual) lumen type. The grip portion 1103 is shown Fig. 1IB with the grip portion

1103 (shown in side and profile views) separated from the needle portion 1104. A pair of

releasing elements 1130 may be gripped and squeezed together to facilitate release of the grip

portion 1103 from the needle portion 1104. An engagement portion 1110 of a needle hub 1107

may be shaped to locate the grip portion 1103 when attached to the hub portion 1107, in the

present case by snapping engagement. This locates the grip portion 1103 in the axial direction

and helps to ensure it is not accidentally shifted during use or placed at the incorrect part of the

needle portion 1104.

Figs. l lC, 1IE, and 1IF show the needle portion 1104 enclosed within a protective

sheath 1120. The protective sheath 1120 has a closeable cover 1118 that seals the protective

sheath 1120 at a distal end thereof. The proximal end of the sheath 1120 is shaped to form a seal

1124 with a proximal portion 1116 of the needle portion 1104 when the latter is retracted into

the sheath 1120. When the needle portion 1104 is retracted into the sheath 1120, the closeable

cover 1118 can be closed and sealed. To allow the closeable cover 1118 to seal, a sealing

portion such as a plug 1119 may be provided. The plug 1119 may be configured along with the



needle portion 1104 and the sheath 1120 such that the plug pushes the needle portion proximal

portion 1116 into sealing engagement with the sheath proximal end seal 1124. The sheath

proximal end narrows progressively, as indicated for example at 1123 in Fig. 1IF, so that

pushing the closeable cover 1118 closed may force the needle portion proximal portion 1116

into a tight seal with the sheath proximal end seal 1124. The cross-sectional shape of the seal

1124 at the sheath proximal end may be formed to match that of the needle portion proximal

portion 1116. The closeable cover 1118 may be attached by means of a living hinge 1125. In

embodiments, the seal 1124 has a circular cross-section. Fig. 11H shows an end view of the

needle 1104 and inserted in the protective sheath 1120 (with the closeable cover 1118 open) at

the center.

A view of the needle 1100 disassembled (into needle portion 1104 and grip portion

1103) is shown at 1IB. The needle 1104 section left side enclosed within the sheath 1120 with

the sheath closeable cover 1118 closed is shown at Fig. 1IF. The needle 1104 section right side

enclosed within the sheath 1120 with the sheath closeable cover 1118 open is shown at Fig. 1IE.

Fig. 11G shows the sheath 1120 with its inner walls 1128 indicated in phantom. Fig. 11C shows

the needle portion 1104 (after the grip portion 1103 has been detached) with the cannula 1106

sealed within the closed sheath 1120. In this configuration, any leakage from the needle portion

1104 is fully sealed within an interior volume of the sheath 1120 because the latter is sealed at

both ends thereof with seals formed at distal and proximal ends of the needle portion 1104.

Fig. 1ID shows the needle 1100 extending out of the sheath 1120 with the sheath being

held in alignment for receiving the needle portion 1104 after the grip portion 1103 is removed.

In use, a kit can be provided as shown in Fig. 1ID, which includes the needle 1100 with the

removable grip portion 1103 installed on the needle portion 1104 and the protective sheath 1120

held on the tubing 1108 by virtue of the latter being inserted through the open internal volume of

the protective sheath 1120. A channel for the tubing 1108 is defined because the sheath distal

end is open and the proximal end is sealed by the needle proximal portion 1106 itself. Note that

the cover 1118 can be provided with an extension on a side opposite a connection to the

protective sheath 1120 (e.g., living hinge 1125) which can be gripped by a user to hold the

protective sheath 1120 back as the needle portion 1104 is withdrawn into the protective sheath

1120 after removal of the grip portion.

In a method, the following steps can be performed:

1. A needle 1100 is provided with a detachable grip portion 1103, needle portion

1104, and a connected protective sheath 1120, where the sheath is slidable along

a tubing 1108 that allows fluid to flow into one or more lumens of the needle

1100. The protective sheath is sealable at both ends, optionally using portions of



the needle. The needle is extended or provided extended from the sheath. The

needle may have a sterile tip guard enclosing it, as known in the art.

2 . After removal of any optional tip guard, the needle is inserted in a patient and

used. The sheath remains connected at the proximal end of the needle as shown

in Fig. 1ID. The grip portion 1103 may be used in the fashion of, for example,

butterfly needles as known in the art.

3 . Once the needle is to be extracted from the patient, the grip portion 1103 may be

removed, for example, by pinching the releasing elements 1130 or by just prying

the recess 1132 from the engagement portion 1110.

4 . If present, the extension portion of the cover (See an example of an extension

1206 in a further embodiment illustrated in Figs. 12A to 12C and attending

discussion) can be held while the tubing 1108 is drawn proximally to pull the

needle portion 1104 into the sheath 1120.

5 . The needle portion 1104 or tubing 1108 is moved firmly to seal the needle

proximal portion 1116 in the sheath proximal portion 1124 in order to make it

possible to close the cover 1118 (e.g., finger shield). The cover 1118 is then

closed, thereby sealing the distal end of the protective sheath 1120 and the

proximal portion 1124 of the sheath 1120.

Figs. 12A to 12E illustrate needle, needle protective sheath, and related components and

features according to further embodiments of the disclosed subject matter. A protective sheath

1204 has a proximal end 1202 that forms a seal by means of a ridge 1224 of the protective

sheath 1204 that fits into a channel 1222 of a needle hub 1218 bounded by flanges 1220 and

1226 of the hub 1218. This creates a combination of interference- and frictional-engagement

that forms a fluid-tight seal at the proximal end 1202 of the protective sheath 1204. In

alternative embodiments, the ridge and channel may switch between the sheath 1204 and hub

1218. The interference may also be such that the hub creates a palpable or audible indication of

engagement to form the seal. The hub 1218 may be bonded with an epoxy material or

thermosetting material as indicated at 1217. Tubing 1201 may be frictionally connected to the

hub 1218 or attached according to any known methods. A cannula 1212 of the needle fits into an

internal volume 1231 of the protective sheath 1204.

A cover 1215 with an extension portion 1206 is integrally attached by a living hinge

1232 to the protective sheath 1204. The cover 1215 also has a plug shaped feature 1214 that fits

into a distal opening 1216 of the sheath 1204 to seal it when the cover 1215 is closed. The cover

1215 may have a more flexible region 1207 at the base of the extension portion 1206 so that

when the cover 1215 is closed, the extension portion can yield when pressure is inadvertently



applied to it which might otherwise cause the plug shaped feature 1214 to unseal. Also, the

cover 1215 is curved in a way that makes it less likely to catch on something, such as an article

of clothing, which would cause it to open after being closed. The shape of the gap 1227 at the

more flexible region 1207 wraps around the edge 1229 of the distal opening 1216 helping to

ensure the cover resists reopening after closure.

The needle with removable wing-type grip portion is shown at 1200 in Fig. 12D. The

needle 1200 has a hub 1218, to which the grip portion is removably attached, and a cannula

1212. The hub 1218 can slide out a gap 1258 in the grip portion, which sliding may be

facilitated by using releasing elements 1256 (which function as levers, as do releasing elements

1130 in Figs. 1lA-1 IB) to increase the open size of the gap 1258. The releasing elements 1256

are pinched together which leverages open the gap 1258 to facilitates release and reattachment

of the grip portion 1254.

The functional features of the present embodiments of Figs. 12A to 12E, as should be

immediately apparent, may be as described with reference to the embodiments of Figs. 11A

through 11H including the method of use in described in the enumerated list above.

Figs. 13A to 13C illustrate embodiments in which the wings are configured to pop off

the hub when the needle is drawn into the protective sheath. A hub 13 10 is attached to a cannula

1312 to form a needle 1300 which fits into a protective sheath 1306. The protective sheath 1306

has an interior volume 1345 with a tapered portion 1344 at its distal end that forms a

compression seal with a similarly tapered portion 1342 of the hub 13 10. A tube 1304 is attached

to the hub 1310. When the tube 1304 is pulled relative to the protective sheath 1306, the tapered

portions 1344 and 1342 are wedged together to form a tight seal. A finger shield carries a plug

portion 1350 (see Fig. 13C) that seals the distal end of the protective sheath 1306 when a user

folds the finger shield 1348 downwardly over the protective sheath 1306 after drawing the

needle fully thereinto. Note that the features of the embodiment of Fig. 12C that provide a

palpable click to confirm that the seal at the distal end has been properly formed can be

incorporated in the present embodiment or others disclosed herein.

The hub 1310 has wings 1308 that are held on the hub 1310 by a clip 1315 that operates

in the clip-on manner illustrated in, and discussed with reference to, Figs. 1lA-1 IB, 12D, and

12E, with clip-on engagement portions that form an interfering engagement between the wings

1308 and the hub 1310. In the present embodiment, the gap 131 1 of the clip 1315 spreads apart

when the sloping portion 1355 of the wings 1308 fit into and engage notches 1302 of the

protective sheath 1306. This generates a lateral force directed as indicated by the arrows 1316,

causing the clip 13 15 to spread and thereby the gap 13 11 to open up to release the clip 1315 and

attached wings 1308 from the hub. This allows the hub 1310 and cannula 13 12 to be drawn into



the protective sheath 1306 and the finger shield 1348 folded to place the plug portion 1350 into

opening 1357 of the protective sheath 1306.

Notches 1302 may be arrayed about the opening 1357 formed in the distal end of the

protective sheath 1306. The notches 1302 are shown in the distal end view of the protective

sheath 1306 in Fig. 13C. The notches 1302 may be sized and shaped so that when the wings

1308 are received in them, their orientations and/or positions are controlled to ensure that the

continued pulling of the tube 1304 causes the clip 1315 to expand thereby releasing the wings

1308 (together with the clip 1315). Thus the notches 1302 may prevent the wings from slipping

to the side under the separating force 1316 caused by pulling the tube 1304.

Figs. 14A to 14C illustrate embodiments in which the wings are configured to break or

tear off the hub when the needle is drawn into the sheath. The structures of the present

embodiments can be identical to the structure of the embodiment of Figs.l3A through 13C

except that the wings 1330 are configured to be broken or torn from the hub 131 1. The wings

1330 can have an intermediate member 1337 that attaches the wings to the hub 131 1 such that

they are held by interfering engagement or adhesive. Alternatively, the wings 1330 may be

integral to the hub 13 11. In any case, the wings 1330 may be attached to the intermediate

member 1337 or the hub 131 1 by a web or weakened material indicated at 1336 with a recess

1334 in Fig. 14C which may facilitate the breaking or tearing of the wing 1330 from the

intermediate member 1337 or the hub 131 1 when the tube 1304 is pulled. Fig. 14B shows the

wings 1330 tilting, as indicated by the arrows 1360, down and away as the tube 1304 is pulled.

Once the wings 1330 are removed, this allows the hub 131 1 and cannula 1312 to be drawn into

the protective sheath 1306 and the finger shield 1348 folded to place the plug portion 1350 into

opening 1357 of the protective sheath 1306 (see Figs. 13A and 13C for corresponding structure

and reference numerals).

According to first embodiments thereof, a needle protective sheath comprises a top wall,

a bottom wall, and a pair of side walls joining the top and bottom walls. In first embodiments,

the walls define front and rear openings at opposite ends of the sheath. In first embodiments,

each side wall has a slot therein extending from the front opening to a point displaced from the

rear opening. In first embodiments, each slot is constructed to receive a wing extending from a

hub of a butterfly needle as the needle is retracted into the needle protective sheath through the

front opening. In first embodiments, the needle protective sheath further comprises a finger

shield extending from the top wall at the front opening. In first embodiments, the finger shield

is attached to the top wall by a hinge portion and is constructed to rotate about the hinge portion

to block the front opening so as to secure the butterfly needle within the sheath.



Any of the foregoing first embodiments may be varied to form additional first

embodiments in which the finger shield is constructed to rotate about the hinge portion and to

contact the side walls. Any of the foregoing first embodiments may be varied to form additional

first embodiments in which said contact between the finger shield and the side walls forms a

friction fit. Any of the foregoing first embodiments may be varied to form additional first

embodiments in which the finger shield includes a first projection extending from a surface

thereof, the first projection being constructed to fit into the front opening to form a friction fit

between the first projection and the walls. Any of the foregoing first embodiments may be

varied to form additional first embodiments in which the finger shield includes first and second

projections extending from a surface thereof, the first projection being separated from the

second projection by a gap, the first projection being constructed to fit into the front opening, the

gap being sized such that the bottom wall forms a friction fit with the first and second

projections when a front edge of the bottom wall is disposed therein. Any of the foregoing first

embodiments may be varied to form additional first embodiments in which at least one of the

side and bottom walls includes a latch for engaging with a portion of the finger shield. Any of

the foregoing first embodiments may be varied to form additional first embodiments in which

one of the bottom wall and the finger shield includes a latch portion or protrusion, and the other

of the bottom wall and the finger shield includes an opening or receptacle for receiving said

latch portion or protrusion. Any of the foregoing first embodiments may be varied to form

additional first embodiments in which each side wall includes a latch arm for securing the finger

shield against the front opening.

According to second embodiments thereof, a cannulation device comprises a needle

having a hub and a cannula. In second embodiments, the hub has a connection portion to which

a grip portion is releasably attached. In second embodiments, the needle is connected to a tube.

In second embodiments, the cannulation device further comprises a sheath having a channel

therethrough sized to permit the tube to run through the channel and allow the sheath to be slid

therealong up to and over the cannula. In second embodiments, the sheath is configured such

that it is open only at proximal and distal ends thereof, the hub and sheath being shaped to form

a fluid-tight seal when the hub is retracted into the proximal end. In second embodiments, the

sheath has a cover portion attached to the sheath that can be closed to seal an opening at the

distal end when the hub is retracted such that the cannula is fully enclosed when the hub is

retracted and the cover portion is closed.

Any of the foregoing second embodiments may be varied to form additional second

embodiments in which the cover portion is integral to the sheath. Any of the foregoing second

embodiments may be varied to form additional second embodiments in which the cover portion



has an extension forming a grip at a part of the cover portion that is remote from a portion by

which it is attached to the sheath. Any of the foregoing second embodiments may be varied to

form additional second embodiments in which the grip part has traction features to prevent

slipping. Any of the foregoing second embodiments may be varied to form additional second

embodiments in which the traction features include multiple ridges. Any of the foregoing second

embodiments may be varied to form additional second embodiments in which the hub has a

sealing portion with a round cross-section whose diameter is larger than said tube, said sealing

portion forming said seal at said proximal end. Any of the foregoing second embodiments may

be varied to form additional second embodiments in which said sealing portion includes a

channel which engages a ridge of said sheath to provide a combination of an interference and

friction fit. Any of the foregoing second embodiments may be varied to form additional second

embodiments in which said sealing portion includes a ridge which engages a channel of said

sheath to provide a combination of an interference and friction fit. Any of the foregoing second

embodiments may be varied to form additional second embodiments in which the hub and

sheath are configured such that a making of said fluid-tight seal generates an audible or palpable

signal.

According to third embodiments thereof, a cannulation device comprises a needle having

a hub and a cannula, the hub having a connection portion to which a grip portion is releasably

attached. In third embodiments, the needle is connected to a tube. In third embodiments, the

cannulation device further comprises a sheath having a channel therethrough sized to permit the

tube to run through the channel and allow the sheath to be slid therealong up to and over the

cannula. In third embodiments, the sheath is configured such that it is open only at proximal and

distal ends thereof, the hub and sheath being shaped to form a fluid-tight seal when the hub is

retracted into the proximal end. In third embodiments, the sheath has a cover portion attachable

to the sheath such as to seal an opening at the distal end when the hub is retracted such that the

cannula is fully enclosed when the hub is retracted and the cover portion is closed.

Any of the foregoing third embodiments may be varied to form additional third

embodiments in which the cover portion is integral to the sheath. Any of the foregoing third

embodiments may be varied to form additional third embodiments in which the cover portion

has an extension forming a grip at a part of the cover portion that is remote from a portion by

which it is attached to the sheath. Any of the foregoing third embodiments may be varied to

form additional third embodiments in which the grip part has traction features to prevent

slipping. Any of the foregoing third embodiments may be varied to form additional third

embodiments in which the traction features include multiple ridges. Any of the foregoing third

embodiments may be varied to form additional third embodiments in which the hub has a



sealing portion with a round cross-section whose diameter is larger than said tube, said sealing

portion forming said seal at said proximal end. Any of the foregoing third embodiments may be

varied to form additional third embodiments in which said sealing portion includes a channel

which engages a ridge of said sheath to provide a combination of an interference and friction fit.

Any of the foregoing third embodiments may be varied to form additional third embodiments in

which said sealing portion includes a ridge which engages a channel of said sheath to provide a

combination of an interference and friction fit. Any of the foregoing third embodiments may be

varied to form additional third embodiments in which the hub and sheath are configured such

that a making of said fluid-tight seal generates an audible or palpable signal.

According to fourth embodiments thereof, an access device comprises an access needle

having a hub with detachable taping wings and a tube extending from the hub. In fourth

embodiments, the tube is in fluid communication with a lumen of the needle through the hub. In

fourth embodiments, the access device further comprises a protective sheath defining an inner

enclosed volume with the tube slidably engaged therewithin such that the needle and/or hub can

extend from a distal end of the protective sheath enclosed volume and the tube can extend from

a proximal end, opposite the distal end, of the protective sheath enclosed volume. In fourth

embodiments, the taping wings extend laterally away from the hub and are wider than a distal

opening of the enclosed volume. In fourth embodiments, the access device further comprises a

finger shield, being a flat or substantially flat member, integrally attached to and extending from

a top side of the protective sheath distal end, the finger shield having an integral cover portion

that closes over and covers said distal opening.

Any of the foregoing fourth embodiments may be varied to form additional fourth

embodiments in which the cover portion has a first engagement portion and the protective sheath

has a second engagement portion, the first and second engagement portions being configured to

interferingly engage to hold the cover portion over the distal opening when closed thereover.

Any of the foregoing fourth embodiments may be varied to form additional fourth embodiments

in which the finger shield is flat in a lateral aspect and curved in an aspect orthogonal to the

lateral aspect. Any of the foregoing fourth embodiments may be varied to form additional fourth

embodiments in which the finger shield has ridges that are configured to engage the finger of a

user when pressed by a user finger against the body of a patient to permit the protective sheath

to be held in place against the body of the patient as the tube is drawn and the needle and needle

hub pulled into the enclosed volume. Any of the foregoing fourth embodiments may be varied to

form additional fourth embodiments in which the finger shield has ridges that are configured to

engage the finger of a user when pressed by a user finger against the body of a patient to permit

the protective sheath to be held in place against the body of the patient as the tube is drawn and



the needle and needle hub pulled into the enclosed volume. Any of the foregoing fourth

embodiments may be varied to form additional fourth embodiments in which said finger shield

is shaped with a concave surface facing away from a longitudinal axis of the protective sheath.

Any of the foregoing fourth embodiments may be varied to form additional fourth embodiments

in which said finger shield is elongate with a lateral dimension that is smaller than a lateral

dimension of the protective sheath. Any of the foregoing fourth embodiments may be varied to

form additional fourth embodiments in which the protective sheath is generally cylindrical in

shape. Any of the foregoing fourth embodiments may be varied to form additional fourth

embodiments in which the integral cover portion and distal opening are shaped such that the

cover portion can form a seal when it is closed thereover. Any of the foregoing fourth

embodiments may be varied to form additional fourth embodiments in which the integral cover

portion and distal opening are shaped such that the cover portion can form a seal, and the cover

snaps into position due to interfering engagement upon forming a seal, when the finger shield is

closed thereover. Any of the foregoing fourth embodiments may be varied to form additional

fourth embodiments in which a living hinge is formed between the protective sheath and the

finger shield.

According to fifth embodiments thereof, an access device comprises an access needle

having a hub and a cannula, the hub having detachable taping wings and a tube extending from

the hub. In fifth embodiments, the tube is in fluid communication with a lumen of the cannula

through the hub. In fifth embodiments, the access device further comprises a protective sheath

defining a channel with the tube slidably engaged therewithin such that the cannula and/or hub

can extend from a distal end of the protective sheath channel and the tube can extend from a

proximal end, opposite the distal end, of the protective sheath channel. In fifth embodiments,

the taping wings extend laterally away from the hub and are wider than a distal opening of the

channel. In fifth embodiments, the access device further comprises a finger shield, being a flat

member, integrally attached to and extending from a top side of the protective sheath distal end,

the finger shield having an integral cover portion that closes over and covers said distal opening.

Any of the foregoing fifth embodiments may be varied to form additional fifth

embodiments in which the cover portion has a first engagement portion and the protective sheath

has a second engagement portion, the first and second engagement portions being configured to

interferingly engage to hold the cover portion over the distal opening when closed thereover to

form a palpable snap engagement. Any of the foregoing fifth embodiments may be varied to

form additional fifth embodiments in which the finger shield is flat in a lateral aspect and curved

in an aspect orthogonal to the lateral aspect so that it curves away from the protective sheath

longitudinal axis thereby to promote purchase of a user's finger when the protective sheath is



pushed axially and the tube is drawn axially in an opposite direction of the push. Any of the

foregoing fifth embodiments may be varied to form additional fifth embodiments in which the

finger shield has ridges that are configured to engage the finger of a user when pressed by a user

finger against the body of a patient to permit the protective sheath to be held in place against the

body of the patient as the tube is drawn and the needle and needle hub pulled into the enclosed

volume. Any of the foregoing fifth embodiments may be varied to form additional fifth

embodiments in which the finger shield has ridges that are configured to engage the finger of a

user when pressed by a user finger against the body of a patient to permit the protective sheath

to be held in place against the body of the patient as the tube is drawn and the needle and needle

hub pulled into the enclosed volume. Any of the foregoing fifth embodiments may be varied to

form additional fifth embodiments in which said finger shield is shaped with a concave surface

facing away from a longitudinal axis of the protective sheath. Any of the foregoing fifth

embodiments may be varied to form additional fifth embodiments in which said finger shield is

elongate with a lateral dimension that is smaller than a lateral dimension of the protective

sheath. Any of the foregoing fifth embodiments may be varied to form additional fifth

embodiments in which the protective sheath is generally cylindrical in shape. Any of the

foregoing fifth embodiments may be varied to form additional fifth embodiments in which the

integral cover portion and distal opening are shaped such that the cover portion can form a seal

when it is closed thereover. Any of the foregoing fifth embodiments may be varied to form

additional fifth embodiments in which the integral cover portion and distal opening are shaped

such that the cover portion can form a seal, and the cover snaps into position due to interfering

engagement upon forming a seal, when the finger shield is closed thereover. Any of the

foregoing fifth embodiments may be varied to form additional fifth embodiments in which a

living hinge is formed between the protective sheath and the finger shield. Any of the foregoing

fifth embodiments may be varied to form additional fifth embodiments in which the finger

shield is positioned so that when the protective sheath is positioned such that the needle hub is

drawn thereinto with the needle partially extending from the protective sheath, the finger shield

partially covers the needle such that as the needle is more fully drawn into the protective sheath,

pressure may be applied on top of the needle enters a patient access without coming in direct

contact with the needle once it emerges from the patient access. Any of the foregoing fifth

embodiments may be varied to form additional fifth embodiments in which the taping wings are

held on the hub by at least one of interfering and frictional engagement between the taping

wings and the hub. Any of the foregoing fifth embodiments may be varied to form additional

fifth embodiments in which the taping wings are held on the hub by both interfering and

frictional engagement between the taping wings and the hub. Any of the foregoing fifth



embodiments may be varied to form additional fifth embodiments in which the taping wings are

held on the hub by interfering engagement between the taping wings and the hub. Any of the

foregoing fifth embodiments may be varied to form additional fifth embodiments in which the

taping wings are held on the hub by adhesive. Any of the foregoing fifth embodiments may be

varied to form additional fifth embodiments in which the taping wings are held on the hub by a

breakable bridge of material. Any of the foregoing fifth embodiments may be varied to form

additional fifth embodiments in which the taping wings are held on the hub by a tearable web of

material. Any of the foregoing fifth embodiments may be varied to form additional fifth

embodiments in which the taping wings are held on the hub by a tearable web of material with a

notch facing a proximal end of the hub to facilitate tearing of the web when the tube is pulled.

Any of the foregoing fifth embodiments may be varied to form additional fifth embodiments in

which the taping wings are held on the hub by a breakable bridge of material. Any of the

foregoing fifth embodiments may be varied to form additional fifth embodiments in which the

taping wings are held on the hub by a clamp portion that is openable to release the taping wings

by pinching opposing tabs thereon.

According to sixth embodiments thereof, a method of cannulating a patient uses the

device of any of the foregoing first through fifth embodiments. In sixth embodiments, the

method comprises inserting a needle into a patient, and moving the protective sheath over the

hub to position the finger shield over the point where the needle enters the patient. In sixth

embodiments, the method further comprises holding the finger shield over the point where the

needle enters the patient while withdrawing the cannula by pulling on a tube connected to the

hub, thereby drawing the needle into the protective sheath, and folding the finger shield over the

end of the protective sheath until it snaps into place such that the needle is captured inside said

protective sheath.

Any of the foregoing sixth embodiments may be varied to form additional sixth

embodiments in which the method further comprises supporting the finger shield by a living

hinge at a distal end of the protective sheath. Any of the foregoing sixth embodiments may be

varied to form additional sixth embodiments in which the method further comprises manually

removing the taping wings from the hub by squeezing a pinching mechanism thereby to release

an interference engagement of the taping wings with the hub. Any of the foregoing sixth

embodiments may be varied to form additional sixth embodiments in which the method further

comprises pulling the tube such that the taping wings engage leveraging portions thereon that

are effective, in response to the pulling, to weaken an engagement of the taping wings with the

hub such that the effect of the pulling is to cause the taping wings to be released, thereby

allowing the needle to be drawn into the protective sheath.



According to seventh embodiments thereof, a method of cannulating a patient comprises

inserting a needle with taping wings extending from a hub thereof into a patient and moving a

protective sheath over the hub to position a finger shield over a point where the needle enters the

patient. In seventh embodiments, the method further comprises holding the finger shield over

the point where the needle enters the patient while withdrawing a cannula of the needle by

pulling on a tube connected to the hub, thereby drawing the needle into the protective sheath,

and folding the finger shield over the end of the protective sheath until it snaps into place such

that the needle is captured inside said protective sheath.

Any of the foregoing seventh embodiments may be varied to form additional seventh

embodiments in which the method further comprises supporting the finger shield by a living

hinge at a distal end of the protective sheath. Any of the foregoing seventh embodiments may be

varied to form additional seventh embodiments in which the method further comprises manually

removing the taping wings from the hub by squeezing a pinching mechanism thereby to release

an interference engagement of the taping wings with the hub. Any of the foregoing seventh

embodiments may be varied to form additional seventh embodiments in which the method

further comprises pulling the tube such that the taping wings of hub engage leveraging portions

thereon that are effective, in response to the pulling, to weaken an engagement of the taping

wings with the hub such that the effect of the pulling is to cause the taping wings to be released,

thereby allowing the needle to be drawn into the protective sheath.

According to eighth embodiments thereof, an access device comprises an access needle

having a hub, a cannula, and a flexible tube in fluid communication with a lumen of the cannula.

In eighth embodiments, the access device further comprises a protective sheath defining a

channel with the tube slidably engaged therewithin such that the cannula and/or hub can extend

from a distal end of the protective sheath channel and the tube can extend from a proximal end,

opposite the distal end, of the protective sheath channel. In eighth embodiments, the access

device further comprises a finger shield, being a flat member, integrally attached to and

extending from a top side of the protective sheath distal end. In eighth embodiments, the finger

shield has an integral cover portion that closes over and covers said distal opening.

Any of the foregoing eighth embodiments may be varied to form additional eighth

embodiments in which the cover portion has a first engagement portion and the protective sheath

has a second engagement portion, the first and second engagement portions being configured to

interferingly engage to hold the cover portion over the distal opening when closed thereover to

form a palpable snap engagement. Any of the foregoing eighth embodiments may be varied to

form additional eighth embodiments in which the finger shield is flat in a lateral aspect and

curved in an aspect orthogonal to the lateral aspect so that it curves away from the protective



sheath longitudinal axis. Any of the foregoing eighth embodiments may be varied to form

additional eighth embodiments in which the finger shield has a traction portion that is

configured to engage a finger of a user when pressed by the finger against the body of a patient

to permit the protective sheath to be held in place against the body of the patient as the tube is

drawn and the cannula and needle hub are pulled into the enclosed volume. Any of the foregoing

eighth embodiments may be varied to form additional eighth embodiments in which the finger

shield has ridges that are configured to engage a finger of a user when pressed by the finger

against the body of a patient to permit the protective sheath to be held in place against the body

of the patient as the tube is drawn and the cannula and needle hub are pulled into the enclosed

volume. Any of the foregoing eighth embodiments may be varied to form additional eighth

embodiments in which said finger shield is shaped with a concave surface facing away from a

longitudinal axis of the protective sheath. Any of the foregoing eighth embodiments may be

varied to form additional eighth embodiments in which said finger shield is elongate with a

lateral dimension that is smaller than a lateral dimension of the protective sheath. Any of the

foregoing eighth embodiments may be varied to form additional eighth embodiments in which

the protective sheath is generally cylindrical in shape. Any of the foregoing eighth embodiments

may be varied to form additional eighth embodiments in which the integral cover portion and

distal opening are shaped such that the cover portion can form a seal when it is closed thereover.

Any of the foregoing eighth embodiments may be varied to form additional eighth embodiments

in which the integral cover portion and distal opening are shaped such that the cover portion can

form a seal, and the cover snaps into position due to interfering engagement upon forming a

seal, when the finger shield is closed thereover. Any of the foregoing eighth embodiments may

be varied to form additional eighth embodiments in which a living hinge is formed between the

protective sheath and the finger shield. Any of the foregoing eighth embodiments may be varied

to form additional eighth embodiments in which the finger shield is positioned so that when the

needle hub is drawn into the protective sheath with the cannula partially extending from the

protective sheath, the finger shield partially covers the cannula such that as the needle is more

fully drawn into the protective sheath, pressure may be applied on top of a patient access without

coming in direct contact with the cannula once it emerges from the patient access.

In any of the embodiments, alternative embodiments can be formed in which a cover

may be provided as a separate element. In certain embodiments the cover may be provided as

part of the grip portion, for example by means of a plug formed in one or both wings of a

suitably configured grip portion.

In any of the embodiments having wings, such as taping wings, the wings may be

removed, along with accommodations for them such as slots in the sides of a protective sheath,



to form alternative embodiments. In any of the embodiments with wings, the wings and/or

protective sheath may be modified to permit the wings to fit into the protective sheath and any

slots in the side of the wings may be removed from the embodiment so as to form further

embodiments. In any of the embodiments with wings, the wings and/or protective sheath may be

modified to cause the wings to fold and fit into the protective sheath when the proximal tube is

drawn (correspondingly any slots in the side of the wings may be removed) so as to form further

embodiments. Any of the proximal seal mechanisms by which the needle hub seals with a

protective sheath may be interchanged to form new embodiments.

Features of the disclosed embodiments may be combined, rearranged, omitted, etc.,

within the scope of the invention to produce additional embodiments. Furthermore, certain

features may sometimes be used to advantage without a corresponding use of other features.

It is thus apparent that there is provided in accordance with the present disclosure,

system, methods, and devices for safe cannulation. Many alternatives, modifications, and

variations are enabled by the present disclosure. While specific embodiments have been shown

and described in detail to illustrate the application of the principles of the present invention, it

will be understood that the invention may be embodied otherwise without departing from such

principles. Accordingly, Applicants intend to embrace all such alternatives, modifications,

equivalents, and variations that are within the spirit and scope of the present invention.



CLAIMS

1. A needle protective sheath comprising:

a top wall, a bottom wall, and a pair of side walls joining the top and bottom walls,

the walls defining front and rear openings at opposite ends of the sheath,

each side wall having a slot therein extending from the front opening to a point displaced

from the rear opening, each slot being constructed to receive a wing extending from a hub of a

butterfiy needle as the needle is retracted into the needle protective sheath through the front

opening, and

a finger shield extending from the top wall at the front opening, the finger shield being

attached to the top wall by a hinge portion, the finger shield being constructed to rotate about the

hinge portion to block the front opening so as to secure the butterfly needle within the sheath.

2 . The sheath according to claim 1, wherein the finger shield is constructed to rotate

about the hinge portion and to contact the side walls.

3 . The sheath according to claim 2, wherein said contact between the finger shield

and the side walls forms a friction fit.

4 . The sheath according to claim 1, wherein the finger shield includes a first

projection extending from a surface thereof, the first projection being constructed to fit into the

front opening to form a friction fit between the first projection and the walls.

5 . The sheath according to claim 1, wherein the finger shield includes first and

second projections extending from a surface thereof, the first projection being separated from

the second projection by a gap, the first projection being constructed to fit into the front opening,

the gap being sized such that the bottom wall forms a friction fit with the first and second

projections when a front edge of the bottom wall is disposed therein.

6 . The sheath according to claim 1, wherein at least one of the side and bottom

walls includes a latch for engaging with a portion of the finger shield.

7 . The sheath according to claim 1, wherein one of the bottom wall and the finger

shield includes a latch portion or protrusion, and the other of the bottom wall and the finger

shield includes an opening or receptacle for receiving said latch portion or protrusion.

8. The sheath according to claim 1, wherein each side wall includes a latch arm for

securing the finger shield against the front opening.

9 . A cannulation device, comprising:

a needle having a hub and a cannula, the hub having a connection portion to which a grip

portion is releasably attached, the needle being connected to a tube; and

a sheath having a channel therethrough sized to permit the tube to run through the

channel and allow the sheath to be slid therealong up to and over the cannula,



the sheath being configured such that it is open only at proximal and distal ends thereof,

the hub and sheath being shaped to form a fluid-tight seal when the hub is retracted into the

proximal end,

the sheath having a cover portion attached thereto that can be closed to seal an opening at

the distal end when the hub is retracted such that the cannula is fully enclosed when the hub is

retracted and the cover portion is closed.

10. The device of claim 9, wherein the cover portion is integral to the sheath.

11. The device of claim 9, wherein the cover portion has an extension forming a grip

at a part of the cover portion that is remote from a portion by which it is attached to the sheath.

12. The device of claim 11, wherein the grip part has traction features to prevent

slipping.

13. The device of claim 12, wherein the traction features include multiple ridges.

14. The device of claim 9, wherein the hub has a sealing portion with a round cross-

section whose diameter is larger than said tube, said sealing portion forming said seal at said

proximal end.

15. The device of claim 14, wherein said sealing portion includes a channel which

engages a ridge of said sheath to provide a combination of an interference and friction fit.

16. The device of claim 14, wherein said sealing portion includes a ridge which

engages a channel of said sheath to provide a combination of an interference and friction fit.

17. The device of claim 9, wherein the hub and sheath are configured such that a

making of said fluid-tight seal generates an audible or palpable signal.

18. A cannulation device, comprising:

a needle having a hub and a cannula, the hub having a connection portion to which a grip

portion is releasably attached, the needle being connected to a tube; and

a sheath having a channel therethrough sized to permit the tube to run through the

channel and allow the sheath to be slid therealong up to and over the cannula,

the sheath being configured such that it is open only at proximal and distal ends thereof,

the hub and sheath being shaped to form a fluid-tight seal when the hub is retracted into the

proximal end,

the sheath having a cover portion attachable thereto so as to seal an opening at the distal

end when the hub is retracted such that the cannula is fully enclosed when the hub is retracted

and the cover portion is closed.

19. The device of claim 18, wherein the cover portion is integral to the sheath.



20. The device of claim 18, wherein the cover portion has an extension forming a

grip at a part of the cover portion that is remote from a portion by which it is attached to the

sheath.

2 1. The device of claim 20, wherein the grip part has traction features to prevent

slipping.

22. The device of claim 21, wherein the traction features include multiple ridges.

23. The device of claim 18, wherein the hub has a sealing portion with a round cross-

section whose diameter is larger than said tube, said sealing portion forming said seal at said

proximal end.

24. The device of claim 23, wherein said sealing portion includes a channel which

engages a ridge of said sheath to provide a combination of an interference and friction fit.

25. The device of claim 23, wherein said sealing portion includes a ridge which

engages a channel of said sheath to provide a combination of an interference and friction fit.

26. The device of claim 18, wherein the hub and sheath are configured such that a

making of said fluid-tight seal generates an audible or palpable signal.

27. An access device, comprising:

an access needle having a hub with detachable taping wings and a tube extending from

the hub, the tube being in fluid communication with a lumen of the needle through the hub;

a protective sheath defining an inner enclosed volume with the tube slidably engaged

therewithin such that the needle and/or hub can extend from a distal end of the protective sheath

enclosed volume and the tube can extend from a proximal end, opposite the distal end, of the

protective sheath enclosed volume,

the taping wings extending laterally away from the hub and being wider than a distal

opening of the enclosed volume; and

a finger shield, being a flat member, integrally attached to and extending from a top side

of the protective sheath distal end, the finger shield having an integral cover portion that closes

over and covers said distal opening.

28. The device of claim 27, wherein the cover portion has a first engagement portion

and the protective sheath has a second engagement portion, the first and second engagement

portions being configured to interferingly engage to hold the cover portion over the distal

opening when closed thereover.

29. The device of claim 27 or 28, wherein the finger shield is flat in a lateral aspect

and curved in an aspect orthogonal to the lateral aspect.

30. The device of claim 27, 28, or 29, wherein the finger shield has a traction portion

that is configured to engage a finger of a user when pressed by the finger against the body of a



patient to permit the protective sheath to be held in place against the body of the patient as the

tube is drawn and the needle and needle hub are pulled into the enclosed volume.

31. The device of claim 27, 28, or 29, wherein the finger shield has ridges that are

configured to engage a finger of a user when pressed by the finger against the body of a patient

to permit the protective sheath to be held in place against the body of the patient as the tube is

drawn and the needle and needle hub are pulled into the enclosed volume.

32. The device of any of claims 27 through 31, wherein said finger shield is shaped

with a concave surface facing away from a longitudinal axis of the protective sheath.

33 . The device of any of claims 27 through 31, wherein said finger shield is elongate

with a lateral dimension that is smaller than a lateral dimension of the protective sheath.

34. The device of any of claims 27 through 31, wherein the protective sheath is

generally cylindrical in shape.

35. The device of any of claims 27 through 34, wherein the integral cover portion and

distal opening are shaped such that the cover portion can form a seal when it is closed thereover.

36. The device of any of claims 27 through 35, wherein the integral cover portion and

distal opening are shaped such that the cover portion can form a seal, and the cover snaps into

position due to interfering engagement upon forming a seal, when the finger shield is closed

thereover.

37. The device of any of claims 27 through 36, wherein a living hinge is formed

between the protective sheath and the finger shield.

38. An access device, comprising:

an access needle having a hub and a cannula, the hub having detachable taping wings

and a tube extending from the hub, the tube being in fluid communication with a lumen of the

cannula through the hub;

a protective sheath defining a channel with the tube slidably engaged therewithin such

that the cannula and/or hub can extend from a distal end of the protective sheath channel and the

tube can extend from a proximal end, opposite the distal end, of the protective sheath channel,

the taping wings extending laterally away from the hub and being wider than a distal

opening of the channel; and

a finger shield, being a flat member, attached to and extending from a top side of the

protective sheath distal end, the finger shield having an integral cover portion that closes over

and covers said distal opening.

39. The device of claim 38, wherein the cover portion has a first engagement portion

and the protective sheath has a second engagement portion, the first and second engagement



portions being configured to interferingly engage to hold the cover portion over the distal

opening when closed thereover to form a palpable snap engagement.

40. The device of claim 38 or 39, wherein the finger shield is flat in a lateral aspect

and curved in an aspect orthogonal to the lateral aspect so that it curves away from the protective

sheath longitudinal axis thereby to promote purchase of a user's finger when the protective

sheath is pushed axially and the tube is drawn axially in an opposite direction of the push.

4 1. The device of claim 38, 39, or 40, wherein the finger shield has a traction portion

that is configured to engage a finger of a user when pressed by the finger against the body of a

patient to permit the protective sheath to be held in place against the body of the patient as the

tube is drawn and the needle and needle hub are pulled into the enclosed volume.

42. The device of claim 38, 39, or 40, wherein the finger shield has ridges that are

configured to engage a finger of a user when pressed by the finger against the body of a patient

to permit the protective sheath to be held in place against the body of the patient as the tube is

drawn and the needle and needle hub are pulled into the enclosed volume.

43. The device of any of claims 38 through 42, wherein said finger shield is shaped

with a concave surface facing away from a longitudinal axis of the protective sheath.

44. The device of any of claims 38 through 42, wherein said finger shield is elongate

with a lateral dimension that is smaller than a lateral dimension of the protective sheath.

45. The device of any of claims 38 through 42, wherein the protective sheath is

generally cylindrical in shape.

46. The device of any of claims 38 through 45, wherein the integral cover portion and

distal opening are shaped such that the cover portion can form a seal when it is closed thereover.

47. The device of any of claims 38 through 46, wherein the integral cover portion and

distal opening are shaped such that the cover portion can form a seal, and the cover snaps into

position due to interfering engagement upon forming a seal, when the finger shield is closed

thereover.

48. The device of any of claims 38 through 47, wherein a living hinge is formed

between the protective sheath and the finger shield.

49. The device of any of claims 27 through 48, wherein the finger shield is positioned

so that when the needle hub is drawn into the protective sheath with the needle partially

extending from the protective sheath, the finger shield partially covers the needle such that as

the needle is more fully drawn into the protective sheath, pressure may be applied on top of a

patient access without coming in direct contact with the needle once it emerges from the patient

access.



50. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by at least one of interfering and frictional engagement between the taping wings and

the hub.

51. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by both interfering and frictional engagement between the taping wings and the hub.

52. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by interfering engagement between the taping wings and the hub.

53. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by adhesive.

54. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by a breakable bridge of material.

55. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by a tearable web of material.

56. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by a tearable web of material with a notch facing a proximal end of the hub to facilitate

tearing of the web when the tube is pulled.

57. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by a breakable bridge of material.

58. The device of any of claims 27 through 49, wherein the taping wings are held on

the hub by a clamp portion that is openable to release the taping wings by pinching opposing

tabs thereon.

59. A method of cannulating a patient using the device of any of claims 27 through

58, comprising:

inserting the needle into a patient;

moving the protective sheath over the hub to position the finger shield over the point

where the needle enters the patient;

holding the finger shield over the point where the needle enters the patient while

withdrawing the cannula of the needle by pulling on a tube connected to the hub, thereby

drawing the needle into the protective sheath; and

folding the finger shield over the end of the protective sheath until it snaps into place

such that the needle is captured inside said protective sheath.

60. The method of claim 59, further comprising supporting the finger shield by a

living hinge at a distal end of the protective sheath.



6 1. The method of claim 59 or 60, further comprising manually removing the taping

wings from the hub by squeezing a pinching mechanism thereby to release an interference

engagement of the taping wings with the hub.

62. The method of claim 59 or 60, further comprising pulling the tube such that the

taping wings of hub engage leveraging portions thereon that are effective, in response to the

pulling, to weaken an engagement of the taping wings with the hub such that the effect of the

pulling is to cause the taping wings to be released, thereby allowing the needle to be drawn into

the protective sheath.

63. A method of cannulating a patient, comprising:

inserting a needle with taping wings extending from a hub thereof into a patient;

moving a protective sheath over the hub to position a finger shield over a point where the

needle enters the patient;

holding the finger shield over the point where the needle enters the patient while

withdrawing a cannula of the needle by pulling on a tube connected to the hub, thereby drawing

the needle into the protective sheath; and

folding the finger shield over the end of the protective sheath until it snaps into place

such that the needle is captured inside said protective sheath.

64. The method of claim 63, further comprising supporting the finger shield by a

living hinge at a distal end of the protective sheath.

65. The method of claim 63 or 64, further comprising manually removing the taping

wings from the hub by squeezing a pinching mechanism thereby to release an interference

engagement of the taping wings with the hub.

66. The method of claim 63 or 64, further comprising pulling the tube such that the

taping wings of hub engage leveraging portions thereon that are effective, in response to the

pulling, weaken an engagement of the taping wings with the hub such that the effect of the

pulling is to cause the taping wings to be released, thereby allowing the needle to be drawn into

the protective sheath.

67. An access device, comprising:

an access needle having a hub, a cannula, and a flexible tube in fluid communication

with a lumen of the cannula;

a protective sheath defining a channel with the tube slidably engaged therewithin such

that the cannula and/or hub can extend from a distal end of the protective sheath channel and the

tube can extend from a proximal end, opposite the distal end, of the protective sheath channel;

and



a finger shield, being a flat member, integrally attached to and extending from a top side

of the protective sheath distal end, the finger shield having an integral cover portion that closes

over and covers said distal opening.

68. The device of claim 67, wherein the cover portion has a first engagement portion

and the protective sheath has a second engagement portion, the first and second engagement

portions being configured to interferingly engage to hold the cover portion over the distal

opening when closed thereover to form a palpable snap engagement.

69. The device of claim 67 or 68, wherein the finger shield is flat in a lateral aspect

and curved in an aspect orthogonal to the lateral aspect so that it curves away from the protective

sheath longitudinal axis.

70. The device of claim 67, 68, or 69, wherein the finger shield has a traction portion

that is configured to engage a finger of a user when pressed by the finger against the body of a

patient to permit the protective sheath to be held in place against the body of the patient as the

tube is drawn and the cannula and needle hub are pulled into the enclosed volume.

7 1. The device of claim 67, 68, or 69, wherein the finger shield has ridges that are

configured to engage a finger of a user when pressed by the finger against the body of a patient

to permit the protective sheath to be held in place against the body of the patient as the tube is

drawn and the cannula and needle hub are pulled into the enclosed volume.

72. The device of any of claims 67 through 71, wherein said finger shield is shaped

with a concave surface facing away from a longitudinal axis of the protective sheath.

73. The device of any of claims 67 through 72, wherein said finger shield is elongate

with a lateral dimension that is smaller than a lateral dimension of the protective sheath.

74. The device of any of claims 67 through 72, wherein the protective sheath is

generally cylindrical in shape.

75. The device of any of claims 67 through 74, wherein the integral cover portion and

distal opening are shaped such that the cover portion can form a seal when it is closed thereover.

76. The device of any of claims 67 through 75, wherein the integral cover portion and

distal opening are shaped such that the cover portion can form a seal, and the cover snaps into

position due to interfering engagement upon forming a seal, when the finger shield is closed

thereover.

77. The device of any of claims 67 through 76, wherein a living hinge is formed

between the protective sheath and the finger shield.

78. The device of any of claims 67 through 77, wherein the finger shield is positioned

so that when the needle hub is drawn into the protective sheath with the cannula partially

extending from the protective sheath, the finger shield partially covers the cannula such that as



the needle is more fully drawn into the protective sheath, pressure may be applied on top of a

patient access without coming in direct contact with the cannula once it emerges from the patient

access.
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