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INTEGRATED CLEANING AND DISINFECTION DEVICE, SYSTEM AND METHOD

BACKGROUND

1. Field

[0001] This specification relates to cleaning and disinfecting devices, systems and methods

for medical devices. More particularly, this specification relates to an integrated device that can

be used to clean and disinfect both needle-free intravenous connectors (injection ports) and

vascular access catheter hubs.

2 . State of the Art

[0002] Needle-free intravenous ports and connectors were introduced in the late 1980's to

reduce the incidence of accidental needlestick injuries that could lead to the transmission of

AIDS and Hepatitis to healthcare providers. The intravenous ports and connectors are attached

to vascular access catheters to provide the healthcare provider a means to intermittently infuse

fluids to the patient and/or aspirate blood from the patient.

[0003] Since widespread use of needle-free intravenous connectors began in the early

1990's, a significant increase in intraluminal catheter-related bloodstream infections has

occurred. This increase in the number of bloodstream infections has resulted largely from

contamination of the IV ports and/or IV connectors by airborne sources and also by direct

contamination of the components by the patient or healthcare provider. It has been estimated

that this type of catheter-related bloodstream infection has resulted in excess of $25 billion in

costs to healthcare facilities worldwide and up to a 25 percent mortality rate.

[0004] There is no widely accepted standardized procedure for cleaning and disinfecting

intravenous needle-free connectors. Currently, medical practitioners use a 70% isopropyl

alcohol pad for swabbing methods that typically involve the application of the disinfectant to the

IV connector's surfaces. The current alcohol pads were not designed to clean and disinfect

needleless IV connectors or ports. A proper cleaning procedure requires that both the septum

and the proximal threaded portion of the needleless intravenous connector are properly cleaned

and disinfected to ensure elimination of microorganisms in future uses. However, these



swabbing methods are inevitably inconsistent because medical practitioners may inadvertently

miss areas or fail to clean threaded areas of the IV connector effectively.

[0005] Another source of catheter-related bloodstream infections is the vascular access

catheter hub. Needleless IV connectors are routinely changed approximately every 72-96 hours

from the vascular access catheter due to infection concerns. When the needleless IV connector

is changed and thrown away, the vascular access catheter hubs ( 1 to 5 hubs per catheter) must be

cleaned and disinfected prior to placing new sterile needleless IV connector or connectors. The

healthcare provider's hand contamination, particulate matter, blood, patient's skin flora, and

other material can contaminate the catheter hub or the threads of the hub, and microorganisms

can colonize thereon. Before accessing a catheter hub (e.g., on a central venous catheter line),

hand hygiene should be performed, and the catheter hub should be cleaned and disinfected with

a 70% isopropyl alcohol or povidone-iodine. Again, while medical practitioners are cautioned

to clean the hub, the current cleaning procedures utilized (i.e. 70% isopropyl alcohol pads) are

not designed to be used to clean and disinfect vascular access catheter hubs and are often

inconsistent because medical practitioners may inadvertently miss areas or fail to clean the

threaded area of the hub effectively.

SUMMARY

[0006] An integrated cleaning and disinfecting device is provided that enables medical

clinicians to effectively clean and disinfect both an injection port (needleless I.V. connector) and

a vascular access catheter hub(s) with the single device.

[0007] In one aspect, the integrated cleaning and disinfecting device is a single piece of non-

particulating absorbent material storing a disinfectant agent in its pores. The material may be

plastic. One end of the single piece of absorbent material defines a blind hole having a diameter

adapted to be able to engage the threads on the housing of a needleless IV connector. The depth

of the blind hole is chosen such that when the blind hole extends over the threaded portion of the

IV connector, the top surface of the IV connector (e.g., the septum) can engage the surface on

the bottom of the blind hole. In this manner, both the septum and threads of the IV connector

may be effectively cleaned and disinfected simultaneously by pushing the first end of the

integrated single piece device over the IV connector, optionally squeezing the first end, and

rotating back and forth (clockwise and counterclockwise). The second end of the single piece of



absorbent plastic defines a male-luer slip extending out of a recess defined in the second end

(e.g., an unthreaded male-luer "lock"). The male-luer slip is tapered and is adapted to extend

into a standard vascular access catheter hub such that it can engage the inner walls of the

standard catheter hub, and the recess is adapted such that it can receive and engage the outside

thread element of the catheter hub. In this manner, both the inside and outer thread of the

catheter hub may be effectively cleaned and disinfected simultaneously by pushing the second

male-luer slip of the absorbent plastic device into the catheter hub opening over the threads of

the catheter hub, optionally squeezing the second end, and rotating back and forth (clockwise

and counterclockwise).

[0008] In another aspect, the integrated cleaning and disinfecting device with the

disinfectant agent is held in a package such as a foil peel type of pouch.

[0009] In another aspect, an integrated cleaning and disinfecting device is formed from a

single piece of absorbent compressible plastic which stores a disinfectant agent in its pores and

is used to effectively clean and disinfect the septum and threads of the female end of a

needleless IV connector by engaging a first end of the integrated device with the female end of

the needleless IV connector, and is further used to effectively clean and disinfect a vascular

access catheter hub by engaging the second end of the integrated device with the female luer-

slip and thread element of the catheter hub. In one embodiment, between cleaning and

disinfecting the catheter hub and the needleless IV connector, the integrated cleaning and

disinfecting device is rotated by one-hundred eighty degrees.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figs l a and lb are perspective views of an integrated cleaning/disinfecting device.

[001 1] Fig. 2 is a cross-sectional view of the integrated device of Figs l a and lb.

[0012] Fig. 3 is a side view of a needleless IV connector.

[001 3] Fig. 4 is a perspective view of a vascular access catheter hub.

[0014] Fig. 5 is a top view of an integrated cleaning/disinfecting device in a peel pouch.

[001 5] Fig. 6 is a perspective view of another integrated cleaning/disinfecting device.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] An integrated device 10 is seen in Figs la, lb, and 2 that enables medical clinicians

to effectively clean and disinfect both an injection port (needleless I.V. connector) 100 (Fig. 3)

and a vascular access catheter hub 200 (Fig. 4).

[001 7] The integrated device 10 consists essentially of a single piece of non-particulating

absorbent, compressible material which is infused with a disinfectant agent (not shown) in its

pores. The disinfectant agent may be 70% isopropyl alcohol, chlorhexidine gluconate (CHG), a

combination of the two, povidone-iodine or any other approved disinfectant or disinfectant

combination for medical uses. The material may be any suitable material provided it is non-

particulating, absorbent and compressible. One such material is plastic (a single plastic or a

blend thereof), and for ease of description, the device 10 will be described hereinafter as being a

plastic device, although it is not limited thereto.

[001 8] As seen in Figs la, lb, and 2, the single piece of plastic has a body 15 that at one

end 15a defines a "blind hole" 20 having a diameter such that the side wall 2 1 of the blind hole

is adapted to engage the threads 102 on the housing of an IV connector (Fig. 3) (i.e., there is

either an interference fit, or the first end 15a of device 10 is sufficiently flexible such that it can

be squeezed by a practitioner into engagement with the threads). The depth of the blind hole is

chosen such that when the blind hole extends over the threaded portion of the IV connector, the

top surface of the IV connector (e.g., the septum 104) engages the surface 22 on the bottom of

the blind hole 20. In this manner, both the septum 104 and threads 102 of the IV connector 100

may be cleaned and disinfected simultaneously by pushing the first end 15a of the body of the

integrated device 10 over the IV connector 100, optionally squeezing the end 15a, and rotating

back and forth (clockwise and counterclockwise). The second end 15b of the body of single

piece of plastic 10 defines a male-luer slip 30 extending out of a recess 35 defined in the second

end (e.g., an unthreaded male-luer "lock"). The male luer-slip extends past a ring 36 (about the

recess 35) defined at the end of the body 15b and also extends down into the recess. From tip

30a to base 30b, the male-luer slip is tapered and is adapted to extend into a standard vascular

access catheter hub 200 (Fig. 4) such that it engages the inner walls 204 of the standard catheter

hub (i.e., there is an interference fit). A recessed wall 34 in the second end 15b of the body 15

defines an annulus around the male-luer slip 30. The annulus is adapted to receive the outside



thread element 202 of the catheter hub 200 such that the thread element 202 engages the

recessed wall 34 (i.e., there is either an interference fit, or the second end 15b of device 10 is

sufficiently flexible such that it can be squeezed by a practitioner into engagement with the

outside thread element). In this manner, both the inside 204 and outer thread 202 of the catheter

hub may be effectively cleaned and disinfected simultaneously by pushing the male-luer slip 30

of the plastic integrated cleaning/disinfecting device 10 into the catheter hub opening 204

recessed wall 34 extends over the threads 202 of the catheter hub 200, optionally squeezing the

end 15b„ and rotating back and forth (clockwise and counterclockwise).

[0019] For purposes of this specification and the claims, the term "blind hole" shall mean a

hole which terminates in a contacting surface, regardless of whether the surface is integral or

broken, and regardless of whether the volume beyond the surface is solid or not. Thus, for

example, the blind hole may have a bottom surface having a plurality of fingers or extrusions

that will clean the top surface (septum) of the IV connector and provide the cleaning/disinfecting

when the body is rotated back and forth.

[0020] By providing the cleaning/disinfecting device as a single piece of non-particulating,

compressible, absorbent plastic, the device can be made extremely inexpensively.

[0021] In one embodiment the non-particulating absorbent, compressible plastic is plastic

blend comprising EVA. It should be appreciated the plastic should be capable of releasing the

disinfecting/cleaning agent from its pores when compressed. Also, for purposes of this

specification and the claims, the term "non-particulating" when referring to the plastic body is to

be understood as describing a plastic having sufficiently strong molecular bonding so as to

prevent particles of plastic from being broken off of the body when the body is subjected to

expected frictional forces incurred when the body is rotated over the plastic threads of the

catheter hub and the IV connector.

[0022] In one embodiment, the non-particulating absorbent, compressible plastic is

hydrophilic.

[0023] In one embodiment, the non-particulating absorbent, compressible plastic is

hydrophobic.



[0024] In one embodiment, the non-particulating absorbent, compressible plastic is made

into a foam by injection of air or gas during molding.

[0025] In one embodiment, the blind hole 20 at the end 15a of the body 15 of the device 10

has a diameter of approximately 0.29 inches. In another embodiment, the blind hole 20 at the

end 15a of the body 15 has a diameter of approximately 0.27 inches. In another embodiment,

where the material of the body 15 is made of particularly compressible or flexible material, the

blind hole 20 at the end 15a of the body 15 has a diameter of approximately 0.45 inches. For

purposes of this specification and the claims the terms "approximately" and "about" shall mean

plus or minus 10%. In one embodiment, the blind hole 20 at the end 15a of the body has a depth

of approximately 0.25 inches. In another embodiment, the blind hole 20 at the end 15a of the

body 15 has a depth of approximately 0.27 inches. A depth of about 0.25 inches is preferably a

minimum depth, although smaller depths may be used, particularly where the body 15 is made

from a very compressible material.

[0026] In one embodiment, the luer-slip 30 at the end 15b of the body 15 of the

cleaning/disinfecting device 10 has a length of approximately 0.43 inches and extends past the

end of the body 15b by approximately 0.30 inches and extends down into recess 35

approximately 0.13 inches. In another embodiment, the luer-slip 30 at the end 15b of the body

15 has a length of approximately .47 inches.

[0027] In one embodiment the luer-slip 30 tapers from its tip to its base, with the tip being

approximately 0.16 inches in diameter and the base being approximately 0.18 inches in

diameter.

[0028] In one embodiment the recessed wall 34 about the luer-slip base has a diameter of

approximately 0.32 inches such that the annulus 35 about the luer-slip base is approximately

0.07 inches wide.

[0029] In one embodiment, the integrated cleaning/disinfecting device body 15 is

substantially cylindrical and has a diameter of approximately 0.40 inches. In another

embodiment, the integrated cleaning/disinfecting device body 15 is substantially cylindrical has

a diameter of approximately 0.50 inches. The diameter of the body 15 is chosen such that the



wall about the blind hole is substantial enough to withstand the forces applied by the back and

forth rotation of the IV connector against the wall without ripping.

[0030] In one embodiment, the integrated cleaning/disinfecting device body 15 is

cylindrical. In another embodiment the integrated cleaning/disinfecting device body 15 is

hyperboloid shaped. In another embodiment, the integrated cleaning/disinfecting body device

body 15 is substantially cylindrical with two small indentations along the body which are

adapted to receive the fingers of the practitioner.

[0031] In one embodiment the length of the integrated cleaning/disinfecting device 10 from

the tip 30a of the luer-slip 30 to the end of the first end 15a of the body 15 is about 1.0 inch. In

another embodiment, the length of the integrated cleaning/disinfecting device 10 from the tip

30a of the luer-slip 30 to the end of the first end 15a of the body 15 is about 1.3 inch. In another

embodiment, the length of the integrated cleaning/disinfecting device 10 from the tip 30a of the

luer-slip 30 to the end of the first end 15a of the body 15 is about 1.5 inch. The length of the

integrated cleaning/disinfecting device 10 is chosen so that a practitioner can grasp the body 15

of the device 10 between the thumb and forefinger and/or third finger of the practitioner and

manipulate the blind hole 20 over a female luer lock of an needleless IV connector until the

bottom surface 22 of the blind hole engages the top surface (e.g., septum) of the IV connector,

and manipulate the luer slip 30 into the opening of vascular access catheter hub until the walls

defining the recess 35 around the luer slip engage the thread of the catheter hub.

[0032] Turning to Fig. 5, the integrated device 10 with the disinfectant agent is held in a

package such as a foil peel pouch 300.

[0033] Another integrated cleaning/disinfecting device 610 is seen in Fig. 6 . The integrated

cleaning/disinfecting device 610 consists of a single piece of non-particulating, absorbent,

plastic which is infused with a disinfectant agent (not shown) in its pores. The single piece of

plastic is substantially the same as the single piece of cleaning/disinfecting device 10 of Fig. la,

lb, and 2, except that the body 615 of device 610 defines slots 629 (only one shown) laterally

traversing the outer walls defining the blind hole 620 at one end 615a of body 615, and slots 649

laterally traversing the ring 636 around the male luer slip recess 635 at the second end 615b of

body 615. More particularly, one end 615a of body 615 defines a blind hole 620 having a

diameter such that the side wall 621 of the blind hole is adapted to engage the threads 102 on the



housing of an needleless IV connector (Fig. 3) (i.e., there is an interference fit). The depth of

the blind hole 620 is chosen such that when the blind hole extends over the threaded portion of

the IV connector, the top surface of the IV connector (e.g., the septum 104) engages the surface

on the bottom of the blind hole 620. In this manner, both the septum 104 and threads 102 of the

IV connector 100 may be effectively cleaned and disinfected simultaneously by pushing the first

end 615a of the body of the plastic integrated cleaning/disinfecting device 610 over the IV

connector 100 and rotating back and forth (clockwise and counterclockwise). It will be noted

that by providing slots 629, it is easier to push the first end 615a of the body over the IV

connector 100, and engagement of the top surface of the IV connector with the surface of the

bottom of the blind hole 620 can be confirmed.

[0034] The second end 615b of the body of single piece of plastic 610 defines a male luer-

slip 630 extending out of a recess 635 defined in the second end (e.g., an unthreaded male-luer

"lock"). The male luer slip extends past a ring 636 (about the recess 635) defined at the end of

the body 615b and also extends down into the recess. From tip to base, the male-luer slip 630 is

tapered and is adapted to extend into a standard vascular access catheter hub 200 (Fig. 4) such

that it engages the inner walls 204 of the standard catheter hub (i.e., there is an interference fit).

A recessed wall 634 in the second end 615b of the body 615 defines an annulus around the

male-luer slip 630. The annulus is adapted to receive the outside thread element 202 of the

needle hub 200 such that the thread element 202 engages the recessed wall 634 (i.e., there is an

interference fit). In this manner, both the inside 204 and outer thread 202 of the catheter hub

may be effectively cleaned and disinfected simultaneously by pushing the male-luer slip 630 of

the integrated cleaning/disinfecting device 610 into the catheter hub opening 204 until the

threads 202 of the catheter hub 200 are engaged in the recessed wall 634 of the second end, and

rotating back and forth (clockwise and counterclockwise). It is noted that by providing slots

649, it is easier to push the second end 615b of the device 610 into the catheter hub.

[0035] In one aspect, the integrated cleaning/disinfecting device 610 can have slots in the

walls of either end 615a, 615b, rather than in the walls of both ends.

[0036] In another aspect, while two slots are described as provided in the walls of each end

615a, 615b, either end can have zero, one, two, three, four or more slots.



[0037] In another aspect, an integrated cleaning/disinfecting device, e.g., device 10 or 610

formed from a single piece of non-particulating, absorbent, material (e.g., plastic) and storing a

disinfectant agent in its pores is used by a practitioner to effectively clean and disinfect the

septum and threads of the female end of a needleless IV connector 100 and to effectively clean

and disinfect the slip and threads of a catheter hub 200. The practitioner grasps the body 15

( 115) of the device 10 (610) with the thumb and forefinger and/or third finger of the practitioner

and engages a first end 15a (615a) of the integrated device with the female end of the needleless

IV connector (e.g., by pushing) until the top surface of the IV connector (e.g., the septum 104)

engages the surface 22 on the bottom of the blind hole 20 (620). If one or more slots (629) are

provided the practitioner can check to see that the top surface of the IV connector is engaging

the surface on the bottom of the blind hole. Regardless, the practitioner then rotates the

integrated cleaning/disinfecting device 10 (610) relative to and over the IV connector 100 back

and forth (rotating clockwise and counterclockwise) a number of times to effectively clean and

disinfect the IV connector 100. The practitioner, may, if desired, squeeze the first end 15a

(615a) while rotating the device 10 (610) relative to the IV connector. The practitioner then

removes the first end 15a (615a) from the IV connector 100. The practitioner then rotates the

integrated device 10 (610) by one-hundred eighty degrees along the longitudinal axis of the

device (i.e., the reverse) in the practitioner's hand. This may be done by putting the device

down and picking it up in the reverse orientation, or by rotating the device without putting the

device down. The practitioner may then engage the second end 15b (615b) of the integrated

device with the female luer-slip 204 as the second end extends over the thread element 202 of

the vascular access catheter hub 200 (e.g., by pushing). The practitioner then rotates the device

10 (610) relative to and over the catheter hub 200 back and forth (clockwise and

counterclockwise) a number of times to effectively clean and disinfect the catheter hub 200.

The practitioner, may, if desired, squeeze the second end 15b (615b) while rotating the device

10 (610) relative to the catheter hub 200. The practitioner then removes the second end 15b

(615b) from the IV connector. It will be appreciated that the order of disinfection of the IV

connector 100 and the catheter hub 200 can be switched. It will also be appreciated that

squeezing is optional if the first and second ends are adapted to be in an interference fit with the

IV connector threads and the catheter hub thread. On the other hand, if one or the other or both

ends are not adapted to be in an interference fit, squeezing may be necessary to cause the end or

ends of the integrated device to engage the IV connector and/or the catheter hub.



[0038] Where a foil (peel-type) pouch 300 is provided, prior to grasping the body 15 (615)

of the device 10 (610), the practitioner opens or has an assistant open the pouch.

[0039] There have been described and illustrated herein several embodiments of an

integrated cleaning/disinfecting device and method of using the integrated cleaning/disinfecting

device. While particular embodiments have been described, it is not intended that the invention

be limited thereto, as it is intended that the invention be as broad in scope as the art will allow

and that the specification be read likewise. Thus, while a particular non-particulating, absorbent

plastic material has been disclosed, it will be appreciated that other non-particulating, absorbent

materials such as cotton, foams, natural materials, other plastics or plastic blends, or their

equivalents could be used as well. What is particularly important is that the material be

compressible, capable of storing a disinfectant agent, releasing the disinfectant agent when

compressed, and remain intact even after being subjected to repeated frictional engagement (i.e.,

it will not release particles). In addition, while particular types of disinfectant agent have been

disclosed, it will be understood that other types of disinfectant agents can be used. Also, while

particular dimensions for the blind hole has been disclosed, it will be recognized that other

similar dimensions can be utilized provided the walls of the blind hole can be engaged with the

threaded portion of the IV connector (e.g., through a friction fit or by squeezing the walls), and

when the wall of the blind hole engages the threads of the IV connector, the top surface of the

needleless IV connector engages the surface on the bottom of the blind hole. Similarly, while

particular dimensions for the luer-slip, and the annulus about the luer-slip have been disclosed, it

will be recognized that other similar dimensions can be utilized provided there is an interference

between the luer-slip and the inside wall of the vascular access catheter hub(s) and the wall

about the annulus of the cleaning/disinfecting device can engage the thread of the catheter hub

(e.g., through a friction fit or by squeezing the wall). Also, while the cleaning/disinfecting

device has been described as consisting of a single piece of non-particulating, absorbent plastic

or an equivalent thereof in conjunction with the disinfectant agent, it will be appreciated that

other elements which do not substantially add to the functionality of the device could be

provided, such as a wrapping about the central portion of the body, a gauze or pad on the inside

of the blind hole, or other similar elements. Thus, the integrated cleaning/disinfecting device

can consist essentially of the single piece of non-particulating, absorbent plastic or the

equivalent thereof in conjunction with the disinfectant agent. It will therefore be appreciated by



those skilled in the art that yet other modifications could be made without deviating from its

spirit and scope of the claims.



WHAT IS CLAIMED IS:

1. A device for use in cleaning and disinfecting an intravenous (IV) connector having female

luer having an external thread and a top surface, and for use in cleaning and disinfecting a

vascular access catheter hub having an internal wall and an external thread, said device

consisting essentially of:

a single piece of non-particulating compressible material having pores infused with a

disinfectant agent,

said single piece of material having a body with a first end and a second end,

said first end defining a blind hole having a side wall and a bottom surface, said side wall

adapted to be engageable with the external thread of the IV connector, and said blind hole

having a depth chosen such that when said blind hole extends completely over the external

thread of the IV connector, the top surface of the IV connector engages said bottom surface of

the blind hole,

said second end defining an annular recess with a ring having an inner wall about the

annular recess at the second end of said body, and a male-luer slip extending from inside said

recess to outside of said recess, said male-luer slip having a base inside said recess and a tip

beyond said ring, said male-luer slip adapted to extend into the vascular access catheter hub and

engage the internal wall of the catheter hub with an interference fit, and said inner wall of said

ring adapted to be engageable the external thread of the catheter hub when the male-luer slip

engages the internal wall of the catheter hub.

2 . A device according to claim 1, wherein:

said non-particulating compressible material comprises plastic.

3 . A device according to claim 1, wherein:

said blind hole has a depth of at least 0.25 inches.

4 . A device according to claim 1, wherein:

said luer-slip has a length of at least 0.43 inches from said base to said tip.



5 . A device according to claim 1, wherein:

said tip of said luer-slip has a diameter of approximately 0.16 inches and said base of

said luer-slip has a diameter of approximately 0.18 inches, and said luer-slip tapers from said

base to said tip.

6 . A device according to claim 5, wherein:

said inner wall is spaced approximately 0.07 inches from said luer-slip base.

7 . A device according to claim 3, wherein:

said luer-slip has a length of at least 0.43 inches from said base to said tip, and

said tip of said luer-slip has a diameter of approximately 0.16 inches, and said base of

said luer-slip has a diameter of approximately 0.18 inches, and said luer-slip tapers from said

base to said tip.

8. A device according to claim 7, wherein:

said body is substantially cylindrical and has a diameter of at least 0.40 inches and a

length of at least 1.0 inch including said luer-slip.

9 . A device according to claim 1, wherein:

said body is substantially cylindrical and has a diameter of at least 0.40 inches and a

length of at least 1.0 inch including said luer-slip.

10. A device according to claim 1, wherein:

said non-particulating material is hydropholic.

11. A device according to claim 1, wherein:

at least one of said first end side wall and said ring defines at least one lateral slot.

12. A device according to claim 11, wherein:

both said first end side wall and said ring define at least one lateral slot.



13. A device according to claim 1 in conjunction with a foil package thereabout.

14. A method of cleaning and disinfecting an intravenous (IV) connector having a female luer

having an external thread and a top surface, and a vascular access catheter hub having an

internal wall and an external thread, said method comprising:

a) obtaining a device consisting essentially of a single piece of non-particulating compressible

material having pores infused with a disinfectant agent, said single piece of material having a

body with a first end and a second end, said first end defining a blind hole having a side wall

and a bottom surface, said side wall adapted to be engageable with the external thread of the IV

connector, and said blind hole having a depth chosen such that when said blind hole extends

completely over the external thread of the IV connector, the top surface of the IV connector

engages said bottom surface of the blind hole, said second end defining an annular recess with a

ring having an inner wall about the annular recess at the second end of said body, and a male

luer-slip extending from inside said recess to outside of said recess, said male-luer slip having a

base inside said recess and a tip beyond said ring, said male-luer slip adapted to extend into the

vascular access catheter hub and engage the internal wall of the catheter hub with an

interference fit, and said inner wall of said ring adapted to be engageable the external thread of

the catheter hub when the male-luer slip engages the internal wall of the catheter hub;

b) grasping said device in a first orientation and pushing said device relative to said IV

connector such that said blind hole extends over said female luer of said IV connector and so

that said side wall of said first end of said device engages said external thread of said IV

connector and said bottom surface of said blind hole engages said top surface of said IV

connector;

c) with said side wall engaging said external threads and said bottom surface engaging said top

surface, rotating said device relative to said IV connector a plurality of times;

d) removing said device from over said female luer of said IV connector;

e) grasping said device in a second orientation and pushing said device relative to said catheter

hub such that said male-luer slip extends into said catheter hub and engages said internal wall of



the catheter hub and such that said inner wall of said ring engages said external thread of the

catheter hub;

f with said luer-slip engaging said internal wall of the catheter hub, and said inner wall of said

ring engaging said external thread of the catheter hub, rotating said device relative to said

catheter hub a plurality of times; and

g) removing said device from catheter hub.

15. A method according to claim 14, wherein:

said second orientation is one hundred eighty degrees removed from said first orientation

along a longitudinal axis of said device.

16. A method according to claim 14, wherein:

said grasping said device in a first orientation further comprises squeezing said first end

of said device to cause said side wall to engage said external thread of said IV connector, and

said grasping said device in a second orientation further comprises squeezing said second

end of said device to cause said inner wall of said ring to engage the external thread of the

catheter hub.

17. A method according to claim 15, wherein:

said first end side wall defines at least one lateral slot, and said method further

comprises,

prior to rotating said device relative to said IV connector a plurality of times, inspecting

said device and said IV connector through said at least one lateral slot to confirm that said

bottom surface of said blind hole engages said top surface of said IV connector.

18. A device for use in cleaning and disinfecting an intravenous (IV) connector having female

luer having an external thread and a top surface, and for use in disinfecting a vascular access

catheter hub having an internal wall and an external thread, said device consisting of:



a single piece of non-particulating compressible material having pores infused with a

disinfectant agent,

said single piece of material having a body with a first end and a second end,

said first end defining a blind hole having a side wall and a bottom surface, said side wall

adapted to be engageable with the external thread of the IV connector, and said blind hole

having a depth chosen such that when said blind hole extends completely over the external

thread of the IV connector, the top surface of the IV connector engages said bottom surface of

the blind hole,

said second end defining an annular recess with a ring having an inner wall about the

annular recess at the second end of said body, and a male-luer slip extending from inside said

recess to outside of said recess, said male-luer slip having a base inside said recess and a tip

beyond said ring, said male-luer slip adapted to extend into the vascular access catheter hub and

engage the internal wall of the catheter hub with an interference fit, and said inner wall of said

ring adapted to be engageable the external thread of the catheter hub when the male-luer slip

engages the internal wall of the catheter hub.

19. A device according to claim 18, wherein:

said blind hole has a depth of at least 0.25 inches, said luer-slip has a length of at least

.43 inches from said base to said tip, said tip of said luer-slip has a diameter of approximately

0.16 inches, and said base of said luer slip has a diameter of approximately 0.18 inches, said

luer-slip tapers from said base to said tip, and said inner wall is spaced approximately 0.07

inches from said luer-slip base.

20. A device according to claim 18, wherein:

said material comprises plastic.
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