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MEDICAL IMPLEMENT CLEANING DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present PCT application claims priority to U.S. Pat. App. Ser. No.

13/844,687, filed March 15, 2013, entitled "Medical Implement Cleaning Device," the filing

date and full disclosure of which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The subject matter described herein relates to a cleaning device for

medical implements.

BACKGROUND

[0003] Within the medical field, and in particular the area of infusion of fluids or

aspiration of fluids to or from a patient, there is a need to prevent the transmission of

pathogens into or onto a patient from a potentially contaminated surface of a medical

implement, or "site". Such pathogens include microorganisms such as bacteria and viruses.

The transmission of pathogens into a patient may result in an infection that could be life

threatening. Specific to healthcare settings, the term "nosocomial infection" describes those

infections that originate from or occur in a hospital or hospital-like setting. In the U.S.,

nosocomial infections are estimated to occur in at least 5% of all acute care hospitalizations.

The estimated incidence is more than two million cases per year, resulting in an added

expenditure in excess of $4.5 billion. Nosocomial infections are estimated to more than

double the mortality and morbidity risks of any admitted patient, and likely result in about

90,000 deaths a year in the United States. Common sites for such transmissions are found on

such medical implements as a luer port, vial, needle free valve, or an injection port of a

vessel, tubing, or catheter. Even non-intrusive medical implements such as stethoscopes can

transmit pathogens to a patient. The incidence of infection in patients is presently numerous



and increasing, and Infection Control Practitioners (ICP's) often cite improper cleaning of

sites as a major source of these infections.

[0004] Traditionally, cleaning a potentially contaminated surface includes a

protocol of alcohol swabbing prior to making the necessary connections to the site. Today

alcohol swabs, a small pad of cotton gauze soaked in isopropyl alcohol, are packed

individually in a foil package. The foil package is relatively inexpensive, and is used to retain

the alcohol within the package and to prevent evaporation. Properly used, the package is

opened at or near the site to be swabbed. With gloved hands, the pad is removed by a

healthcare provider and wiped across the top and side surfaces of the site, and the pad and foil

package are discarded. The site should be allowed to dry, usually twenty to thirty seconds,

immediately prior to making any connection. This "drying" period is important: when alcohol

dries, it breaks open the cellular walls of microorganisms, thereby killing them.

[0005] Unfortunately, because of increased duties and responsibilities, shrinking

nursing staffs, and inadequate training, swabbing is often overlooked or is poorly executed. A

poorly swabbed site can carry microorganisms that, if allowed to enter a patient's body, can

cause serious infection. In addition, supervisory oversight is nearly impossible, because

unless a supervisor can actually observe the swabbing being performed, the supervisor cannot

know whether or not it was done properly or performed at all. Further, without at least a

sufficient microscopic examination for microbial residue, there may be no evidence of an

alcohol swab being performed. Thus, a need exists for an apparatus and technique for

cleaning a site on a medical implement prior to contact with a patient, and which will

eliminate technique-related issues and training issues, and provide an unequivocal indicator

that a site is clean prior to accessing a patient's vascular system.



SUMMARY

[0006] A cleaning device, system, and method of operating the same in a medical

environment are disclosed. The cleaning device includes a housing, a cleaning agent within

the housing, and a movable septum in the housing that maintains the cleaning agent within

the housing until receipt by the housing of the site of the medical implement.

[0007] In some variations, one or more of the following can optionally be

included in any feasible combination in the above cleaning device, system, and method of

operating the same.

[0008] The movable septum can include a flexible flange that allows passage of

the cleaning agent from the housing to the site of the medical implement.

[0009] The cleaning device can further include a removable seal coupled with the

housing.

[0010] The flexible flange can be disposed along an outer edge of the movable

septum and can be configured to create an interference fit between the movable septum and

the housing.

[0011] The cleaning device can further include one or more holes disposed in the

movable septum. These one or more holes can allow passage of the cleaning agent from the

housing to the site of the medical implement through the one or more holes when the

movable septum is pushed into the housing by the medical implement.

[0012] The one or more holes can have one or more dimensions that allow a

surface tension of the cleaning agent to stay below the movable septum when the cleaning

agent is in a low pressure state.

[0013] The cleaning device can further include one or more raised structures

disposed along a top surface of the movable septum that maintain a space between a surface

of the medical implement and the top surface of the movable septum.



[0014] The one or more raised structures can be frustoconical structures.

[0015] The cleaning device can further include one or more protrusions extending

upward from a distal inner surface of the housing opposite an opening of the housing. The

one or more protrusions can be configured to stop the movable septum when the movable

septum is pushed into the housing.

[0016] The housing can further include a male luer that is unitary with the

housing and extends upward from a distal inner surface of the housing opposite an opening of

the housing and through an opening of the movable septum.

[0017] The movable septum can include a flexible flange disposed along an inner

edge of the opening of the movable septum.

[0018] In another aspect, another cleaning device, system, and method of

operating the same in a medical environment are disclosed. The cleaning device includes a

housing having an opening bounded by one or more side walls connected to a bottom surface,

and a septum disposed within the housing and proximate to the opening. The septum is

adapted to move in a direction from the opening towards the bottom surface of the housing

upon contact by a medical implement received in the opening.

[0019] In some variations, one or more of the following can optionally be

included in any feasible combination in the above cleaning device, system, and method of

operating the same.

[0020] The cleaning device can further include a cleaning agent maintained in an

initial position between the septum and the bottom surface of the housing.

[0021] The movable septum can include a flexible flange that allows passage of

the cleaning agent from the initial position to a site of the medical implement.



[0022] The flexible flange can be disposed along an outer edge of the septum and

can be configured to create an interference fit between the septum and the housing.

[0023] The cleaning device can further include one or more holes disposed in the

septum. The one or more holes can allow passage of the cleaning agent from the housing to

the site of the medical implement through the one or more holes when the septum is pushed

into the housing by the medical implement.

[0024] The details of one or more variations of the subject matter described herein

are set forth in the accompanying drawings and the description below. Other features and

advantages of the subject matter described herein will be apparent from the description and

drawings, and from the claims.

DESCRIPTION OF DRAWINGS

[0025] The accompanying drawings, which are incorporated herein and constitute

a part of this specification, show certain aspects of the subject matter disclosed herein and,

together with the description, help explain some of the principles associated with the subject

matter disclosed herein. In the drawings,

[0026] FIG. 1 illustrates a movable septum in a cleaning device;

[0027] FIG. 2 is a top view of a housing having a movable septum;

[0028] FIG. 3 is a cross sectional view of a housing and movable septum;

[0029] FIG. 4 illustrates a site of a medical implement inserted in a housing;

[0030] FIG. 5 is a cross sectional view of a housing with a movable septum

having a single hole;

[0031] FIG. 6 is a top view of movable septum having a single hole;

[0032] FIG. 7 is a cross sectional view of a movable septum have multiple holes;

[0033] FIG. 8 is a top view of a movable septum having multiple holes;



[0034] FIG. 9 is a top view of a housing with a male luer member;

[0035] FIG. 10 is a cross sectional view of a housing of a cleaning device;

[0036] FIG. 11 is a cross sectional view of a movable septum;

[0037] FIG. 12A is a cross sectional view of a flexible housing; and

[0038] FIG. 12B is a cross sectional view of a site of a medical implement

inserted into the housing of FIG. 1 A.

[0039] Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

[0040] In accordance with preferred implementations, a cleaning device can

include a cap and a movable septum disposed within the cap. The movable septum can

contain a cavity that holds a cleaning agent. When a medical implement is inserted into the

cleaning device, the cleaning agent can flow around the septum and be applied to the medical

implement. This configuration obviates the need for a foam or wet pad / compressible

material that are common in conventional medical implement cleaning devices.

[0041] The cleaning agent can be any chemical, substance or material that cleans

the site of bacterial or viral microorganisms, or any carrier that contains such chemical,

substance or material. Examples of a cleaning agent include, but are not limited to, isopropyl

alcohol, chlorhexidine, povidone-iodine, hydrogen peroxide, soap, and hydrochloric acid. In

some implementations, the cleaning agent is a fluid or liquid, and can also be implemented as

a thixotropic gel, a powder, or other state.

[0042] The term "medical implement" can denote any tool or object that can be

used in a medical setting and that connects to a site cleaning device as described herein.

Examples of medical implements include, but are not limited to, access ports on tubing sets

(extension sets, T-connectors and IV sets), access ports on catheters (both peripheral and



central lines), needle free valves, stopcocks, luer connectors, stethoscopes and other

components or devices whereby regular cleaning is desired. Medical implements are

commercially available in standard sizes. Thus, the end or opening of a site cleaning device

can be provided with fittings to accommodate such standard size medical implements.

[0043] FIG. 1 illustrates a movable septum 3 that contains a cavity. The cavity

can hold a cleaning agent. Movable septum 3 can be made of high density polyethylene

(HDPE) or any other plastic that is suitable for long term storage with a cleaning agent. At

least one flange 1 can be disposed on the outer edges of movable septum 3 . In an example,

the flange 1 is a flexible outer perimeter of a circular septum 3 . The flange 1 can be curved

or angled up or down relative to a top surface and/or bottom surface of the septum 3 . When

movable septum 3 is moved into a housing, the flange 1 can flex to allow incompressible

fluid stored underneath the septum 3 to flow into a region above the septum 3 .

[0044] Movable septum 3 can have one or more holes 4, apertures, passageways,

or fluid-permeable film or other material, that can facilitate the movement of the cleaning

agent from one side to another, particularly when the cleaning agent is under pressure, i.e. by

the septum 3 being pushed into the housing by a site of a medical implement. In some

implementations, movable septum 3 can have no holes at all. The holes 4 can have

dimensions that allow the surface tension of the cleaning agent to stay below movable septum

3, particularly in a non-pressurized or low-pressure state. In some implementations, the

cleaning agent can be selected such that its viscosity is high enough to keep the cleaning

agent in place below movable septum 3 . The holes 4 can be sized or configured to release

pressure in the cleaning agent at a particular pressure threshold.

[0045] Although movable septum 3 is illustrated as having a substantially round

and flat shape, any shape can be used. In preferred implementations, the septum 3 has a



shape, including a peripheral edge, that corresponds to an internal dimension of the housing.

The top surface of movable septum 3 can include one or more raised structures 2, which can

be frustoconical, conical, squared or any other shape. Raised structures 2 can maintain a

space between a surface of the medical implement and the top surface of the movable septum

3 . In some implementations, raised structures 2 can have a depressed (rather than raised)

shape, which allow mating of some or a portion of the top surface of the movable septum 3

with the surface of the medical implement that is inserted into the housing, or over which the

housing is placed or positioned.

[0046] FIG. 2 is a top view of a housing 10 that contains a movable septum 3 .

The housing includes at least one opening for receiving a site of a medical implement. The

housing 10 can include one or more other apertures to allow venting of a cleaning solution or

cleaning agent contained within the housing prior to receipt of the site of the medical

implement. The one or more other aperture may be separate from the opening, or may be

formed after the site of the medical implement is received within the opening of the housing.

[0047] When a site of a medical implement is inserted into housing 10, coupling

mechanism 11 can fasten the medical implement to the housing. Coupling mechanism 11 can

be a threaded ring. The threaded ring can be a separate component that connected with an

internal surface of the housing at an opening to the housing, or which is integral to the

internal face of housing 10. In some implementations, coupling mechanism 11 can be a

flexible membrane, a crushed rib, a compressible material, and the like. Tabs 11A can be

disposed along coupling mechanism 11 and can flex when a medical implement is inserted

into housing 10. The flexing of tabs 11A can hold the medical implement in place within

housing 10.



[0048] In some implementations, the coupling mechanism 11 can be configured to

provide at least one of the one or more other apertures to allow venting, as described above.

For example, the threads of a threaded coupling mechanism 11 can be formed to include a

predetermined space between non-circumferential thread portions. Or, the coupling

mechanism 11 can include any number of pathways, channels, or other openings to provide

the one or more other apertures to allow venting.

[0049] FIG. 3 is a cross sectional view of housing 10 and movable septum 3 .

Flanges 1 can press against an inner wall of housing 10 to create an interference fit. This fit

can hold movable septum 3 in place within housing 10. A cleaning agent can be placed or

inserted within cavity 1 below movable septum 3 . The cleaning agent or solution can be put

into the housing first, and then the septum 3 can be placed within the housing 10 to

effectively seal or maintain the cleaning agent or solution within the housing 10 until receipt

of a site of medical implement. In implementations where coupling mechanism 11 is not

integral with housing 10, a mating mechanism 12 can fasten coupling mechanism 11 to the

housing. The mating mechanism can be a protrusion that is heat welded to the coupling

mechanism. The mating mechanism 1 can reside on or near a mating surface 13 of the

housing 10.

[0050] FIG. 4 illustrates a medical implement 20 inserted into housing 10. As

medical implement 20 is pushed into housing 10, surface 25 on the medical implement can

come into contact with frustoconical structures 2 . Because frustoconical structures 2 are

disposed on movable septum 3, pushing on these raised structures can cause the movable

septum to move down into housing 10. As movable septum 3 moves down, the cleaning

agent in cavity 17 can be forced around flanges 1 to fill space 28 above the movable septum

and around sides or other surfaces of a site of a medical implement. The movable septum 3



can be stopped at a particular level within the housing by one or more protrusions 15

extending up from a distal inner surface of the housing 10 opposite the opening of the

housing.

[0051] FIGS. 5 and 7 illustrate cross sectional views of a housing 10 and a

movable septum 3 . In the implementation of FIG. 5, movable septum 3 has a single hole 30.

In the implementation of FIG. 7, movable septum 3 has multiple holes 40. Cleaning agent in

cavity 17 can flow through holes 30 and 40 into space 28 above movable septum 3 as the

septum is pushed down into housing 10. In some alternative implementations, the holes 40

can be included in a mesh or fabric that is breathable, but which can maintain a fluid or

solution up to a certain threshold of pressure. In a particular implementation, the septum 3

includes a peripheral ring that extends in a flexible flange, and an inner surface within the

peripheral ring is such a mesh or fabric. The fabric can be made of a fabric of rigid material,

such as nylon, plastic, carbon fiber, stainless steel, or the like. FIGS. 6 and 8 illustrate top

views of FIGS. 5 and 7, respectively.

[0052] FIG. 9 is a top view of a housing 50 that includes a male luer 55. A

movable septum 58 is disposed around the male luer, and can move relative to the male luer

55. The male luer 55 preferably is unitary with the housing 50, and extending up from an

inner surface of the housing opposite of, and toward, the opening of the housing 50. Movable

septum 58 can have a doughnut shape, and male luer 55 can be positioned through the

opening of the movable septum 55. When a medical implement with a female lumen or

channel is inserted into housing 50, male luer 55 can mate with, and friction fit and seal, the

female luer lumen or channel. Similar to movable septum 3, movable septum 58 can have a

flange disposed around the outer edge of the movable septum and zero, one, or more holes

disposed on the surface of the movable septum. In some implementations, movable septum



58 can have a flat surface, a raised surface with frustoconical structures, or a depressed

surface. In other implementations, the movable septum 58 can have a flexible flange

positioned on an inner periphery or edge of the doughnut shape, or both on inner and outer

edges. Alternatively, less than a full perimeter of either inner and/or outer periphery of the

movable septum may be flexible to allow passage of a cleaning agent or fluid.

[0053] FIG. 10 is a cross sectional view of housing 50 illustrated in FIG. 9 . A

cleaning agent can be held in cavity 59. The housing 50 can be configured with a coupling

mechanism such as a thread, a full threading, one or more flanges, protrusions, flexible tabs,

an adhesive, a flexible lip or inwardly directed protrusion, or other type of coupling

mechanism, or any combination thereof.

[0054] FIG. 11 is a cross sectional view of a movable septum 60 having a bottom

edge 64. Movable septum 60 can act as male luer as well as a containment mechanism for a

cleaning agent. Flanges 62 can press against the inner wall of housing 10 to keep the

cleaning agent in cavity 17. Tapered walls 63 on movable septum 60 can be made from a

substantially flexible material that allows the tapered walls to conform to an inserted female

luer and seal off the inner lumen of the female luer. As described above, the housing 10 can

have one or more protrusions 15 extending up from an inner surface of the housing 10 to

provide a stop or limit to the movement of the movable septum 60.

[0055] FIG. 12A is a cross sectional view of a flexible housing 70. Housing 70

can include an inwardly projecting feature 7 1 that can latch onto an inserted medical

implement. Using inwardly projecting feature 7 1 can obviate the need for a separate

coupling mechanism (such as a threaded ring) as described above with respect to the

implementation of FIG. 2 . When a medical implement is inserted into housing 70, raised

elements 76 and depressed areas 77 can create a space between the medical implement and



movable septum 75. Cleaning agent can reside in cavity 78 and spill into area 79 when the

medical implement is inserted into housing 70.

[0056] FIG. 12B is a cross sectional view of a medical implement 80 inserted into

housing 70. The insertion of medical implement 80 can push movable septum 75 down into

housing 70 which, in turn can cause the chemical agent in cavity 78 to spill out into area 79.

[0057] The cleaning device described herein can include a removable seal that is

disposed on an outer surface of the opening of the housing. The removable seal can be heat-

welded or thermally bonded, adhered, glued, or otherwise attached to the housing and

removed when the housing is to be provided on the site of the medical implement.

[0058] The subject matter described herein can be embodied in systems,

apparatus, methods, and/or articles depending on the desired configuration. The

implementations set forth in the foregoing description do not represent all implementations

consistent with the subject matter described herein. Instead, they are merely some examples

consistent with aspects related to the described subject matter. Although a few variations

have been described in detail above, other modifications or additions are possible. In

particular, further features and/or variations can be provided in addition to those set forth

herein. For example, the implementations described above can be directed to various

combinations and subcombinations of the disclosed features and/or combinations and

subcombinations of several further features disclosed above. Other implementations may be

within the scope of the following claims.



WHAT IS CLAIMED IS:

1. A cleaning device for a site of a medical implement, the cleaning device

comprising:

a housing;

a cleaning agent within the housing; and

a movable septum in the housing that maintains the cleaning agent within the housing

until receipt by the housing of the site of the medical implement.

2 . The cleaning device of claim 1, wherein the movable septum includes a

flexible flange that allows passage of the cleaning agent from the housing to the site of the

medical implement.

3 . The cleaning device of any of claims 1 to 2, further comprising a removable

seal coupled with the housing.

4 . The cleaning device of any of claims 1 to 3, wherein the flexible flange is

disposed along an outer edge of the movable septum and configured to create an interference

fit between the movable septum and the housing.

5 . The cleaning device of any of claims 1 to 4, further comprising one or more

holes disposed in the movable septum that allow passage of the cleaning agent from the

housing to the site of the medical implement through the one or more holes when the

movable septum is pushed into the housing by the medical implement.



6 . The cleaning device of any of claims 1 to 5, wherein the one or more holes

have one or more dimensions that allow a surface tension of the cleaning agent to stay below

the movable septum when the cleaning agent is in a low pressure state.

7 . The cleaning device of any of claims 1 to 6, further comprising one or more

raised structures disposed along a top surface of the movable septum that maintain a space

between a surface of the medical implement and the top surface of the movable septum.

8. The cleaning device of any of claims 1 to 7, wherein the one or more raised

structures are frustoconical structures.

9 . The cleaning device of any of claims 1 to 8, further comprising one or more

protrusions extending upward from a distal inner surface of the housing opposite an opening

of the housing, the one or more protrusions configured to stop the movable septum when the

movable septum is pushed into the housing.

10. The cleaning device of any of claims 1 to 9, wherein the housing further

comprises a male luer that is unitary with the housing and extends upward from a distal inner

surface of the housing opposite an opening of the housing and through an opening of the

movable septum.

11. The cleaning device of any of claims 1 to 10, wherein the movable septum

includes a flexible flange disposed along an inner edge of the opening of the movable septum.



12. A cleaning device comprising:

a housing having an opening bounded by one or more side walls connected to a

bottom surface; and

a septum disposed within the housing and proximate to the opening, the septum

adapted to move in a direction from the opening towards the bottom surface of the housing

upon contact by a medical implement received in the opening.

13. The cleaning device of claim 12, further comprising a cleaning agent

maintained in an initial position between the septum and the bottom surface of the housing.

14. The cleaning device of any of claims 12 to 13, wherein the movable septum

includes a flexible flange that allows passage of the cleaning agent from the initial position to

a site of the medical implement.

15. The cleaning device of any of claims 12 to 14, wherein the flexible flange is

disposed along an outer edge of the septum and configured to create an interference fit

between the septum and the housing.

16. The cleaning device of any of claims 12 to 15, further comprising one or more

holes disposed in the septum that allow passage of the cleaning agent from the housing to the

site of the medical implement through the one or more holes when the septum is pushed into

the housing by the medical implement.
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