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Integrated Connector and Disinfecting Cap with Reservoir

Cross-Reference to Related Applications

0001} This application claim priority under 35 USC §119(e) from U.8. Provisional Patent
Application No. 62/773,551 filed on November 30, 2018, the contents of which (including all

attachments filed therewith) are hereby incorporated by reference in their entirety.

Technical Field

{6002} Generally, exemplary embodiments of the present disclosure relate to the ficlds of
threaded fittings, including medical caps and medical disinfoction caps, and in particular caps

and/or disinfection caps for uses with IV needleless connectors.

Backeround

0003} In the example of medical applications, various conventional caps for closing off a
needieless connector while not i use have been known for some time. In order to decrease
Catheter-related bloodstream infection (CRBSI) cases disinfection caps were originally disclosed in
U K. Patent Publication No. 2007/011233 which issued as U.8. Patent No. 8,740,864 (the entire
disclosures of both of which are incorporated herein by reference), and introduced on the market.
Disinfection caps such as those disclosed in the U.S. Patent No. 8,740,864 are illustrated in Figures

1A and 1B herein, where cap 1 includes a disinfecting pad 2 and a lid 3, and cap 4 includes a
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disinfecting pad 5 and lid 7, as well as threads 6 on its inner circumference 8 to interlock with
needieless connector hub. On the other hand, other conventional caps may have sinnlar features but
exclude the disinfecting pad. Further improved designs for disinfection caps are disclosed in related
U.S. Patent Applications Nos. 15/408,278 and 15/408,187, both filed on January 17, 2017 (the
entire disclosures of both of which are incorporated herein by reference). Yet further modifications
to cap designs adding further safety considerations are disclosed in related U.S. Patent Applications
Nos. 62/488.266, filed on Apnil 21, 2017, 62/523.506, filed June 22, 2017, and 62/623,858 filed

January 30, 2018 (the entire disclosures of which are incorporated herein by refercnce).

[0004] Currently, there are male disinfecting cap devices for disinfecting 180594-2 type of
female threaded fluid luer connectors and there are female disinfecting cap devices for disinfecting
IS0594-2 type of male threaded fluid luer connectors. Such caps are designed for a one time use
application for disinfection of needleless connectors. Oune reason that the disinfectant caps are
single use, is that the caps vent (evaporate or leak) disinfection solution (such as 70% IPA) after the
cap 1s removed from the TV connector. For example, this can occur when the cap internal
disinfectant sohition gots exposed to air and potential microbes in the non-sterile environment (such
as a hospital room), after the cap 13 used and removed from an IV needleless connector. After the
disinfection solution dininishes due to evaporation and/or leakage, the cap can become
significantly less effective or non-etfective at disinfecting an IV necdleless connector activation

surface.

{0005} Accordingly, there is not a cap, or disinfecting cap, device designed to be reused, or
for multiple uses, while the single use limitation of current caps is not ideal, for example because a
clinician must have many caps on hand for disinfocting and protecting an 1V connector cach time
after the IV connector is accessed for maintenance (for example, a Saline flush) or after push

medication 1s administered.
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Summary

[0006] The matters exemplified in this description are provided to assist in a comprehensive
understanding of exemplary embodiments of the disclosure. Accordingly, those of ordinary skill in
the art will recognize that various changes and modifications of the embodiments described herein
can be made without departing from the scope and spirit of the disclosure. Also, descriptions of

well-known functions and constructions are omitted for clarity and conciseness.

{0607} As would be readily appreciated by skilled artisans in the relevant art, while
descriptive terms such as “lock”, “hole”, “tip”, “hub”, “thread”, “sponge”, “protrusion”, “tab”,
“slope”, “wall”, “top”, “side”, “bottom,” “upper,” “lower,” “connector,” “housing,” “disinfectant,”
“disinfecting,” “rim,” “arm,” “contoured,” “barrier” and others are used throughout this
specification to facilitate understanding, it 1s not intended to limit any components that can be used
1n combinations or individually to implement various aspects of the emboduments of the present

disclosure.

{0008} Exemplary embodiments of the present disclosure provide an imtegrated connector
and cap system with a disinfection solution (such as 70% IPA) reservoir design that can disinfect

over multiple connector accesses.

{3809} In an exemplary implementation of the embodiments of present disclosure, an IV
connector and dismfecting cap system can address the single use issue by having design features
that can maintain disinfectant solution for multiple IV needleless comnector accesses and bt the
exposure fime of the disinfectant solution when the connector and cap svstem is in an open state
(for example, when the IV connector is being accessed} or a closed state (for example, when the IV

connector 1S not being accessed).
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[o016] According to excmplary implementations of the embodiments of the present
disclosure, configuration of structural elements making up a connector and cap system comprise a
housing, or a cap housing, that contains an miemal disinfoctant reservoir, and a connector, such as
an IV needleless connector, where the cap housing 1s attached to the connector such that the cap can

pivot in one or more axes in reference to the connector.

{6011} According to exemplary implementations of the embodiments of the present
disclosure, cap housing can be attached to the connector by for example one or more arms

extending from the housing and pivotally connected to the connector.

(0012} According to further exemplary implementations of the embodiments of the present
disclosure, the connector comprises an actuation surface and the housing comprises a contoured
opening portion such that the actuation surface can nterface with the contoured opening portion of
the housing when the connector is in a closed (for example, when an IV connection is not accessed)

state.

{6813} According to vet further exemplary mplementations of the embodiments of the
present disclosure, the connector comprises a contoured barrier feature, or a protrusion that is
ntended to interface with the contoured opening portion of the cap housing when the connector is

in an open {for example, when an IV connection is accessed) state.

{0014} According to still further exemplary implementations of the embodiments of the
present disclosure, the cap housing may contain a sponge, for example soaked with a disinfecting
solution, disposed within the reservoir of the cap.

(6015} According to still further exemplary implementations of the embodiments of the

present disclosure, the cap housing may have cover, such as a peel lid or a seal strip, configured

with respect to the contoured opening portion, for example, to maintain sterility at [east of a surface
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of the contoured portion interfacing with the actuation surface of the connector and/or preserve the

internal disinfectant contained in the reservotr, or the sponge, of the cap over shelf life prior to use.

{6016} According to still further exemplary implementations of the embodiments of the
present disclosure, the cap housing may be clear, or transparent, such that an indication of
disimfecting solution (for example, IPA) fll level within the cap reservoir may be observed or

viewed.

0017} According to still further exemplary implementations of the embodiments of the
present disclosure, materials of the connector, or IV connector, and/or the cap bousing may be
selected for specific stability for use with the disinfectant solution {or solvent) to be provided in the

reservoir of the cap housing.

[G018] Any combination of such exemplary implementations can be provided in the

connector and cap svstem of the present disclosure.

Brief Description of the Drawings

[G019] Referring now to the drawings, wherein like reference numerals designate identical
or corresponding parts throughout the several views, embodiments of the present disclosure are

described as follows.

06920} Figures 1A and 1B are cross sectional views of conventional caps for needleless
connectors.
{0021} Figure 2A illustrates an isometric or perspective view of a cap and conpector

structure in a closed, such as when for example an IV connection 1s not being accessed, according

to exemplary embodiments of the disclosare.
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[0022] Figures 2B and 2 illustrate cross sectional views of a cap and connector structure of
Figure 1 according to exemplary embodiments of the disclosure.

[0023] Figure 3 diagrammatically shows an isometric or perspective view of a cap and
connector structure in an open, such as when for example an TV connection can be accessed, state

according to cxemplary embodiments of the disclosure.

(0024} Figure 4 illustrates a cross sectional view of a cap and connector structure of Figure

3 according to exemplary embodiments of the disclosure.

[0025] Figure 5 diagrammatically shows an isometric or perspective view of a cap and
connector structure 1n a transitional (from open 1o close, or close to open) state according to
exemplary embodiments of the disclosure.

[0026] Figure 6 tlustrates a cross sectional view of a cap and connector structure of Figure
5 according to exemplary embodiments of the disclosure.

0027} Figure 7 diagrammatically shows an isometric or perspective view of a cap and
connector structure in a sealed state according to exemplary embodiments of the disclosure.

[0028] Figure 8 illustrates a cross sectional view of a cap and connector structure of Figure
7 according to exermplary embodiments of the disclosure.

(0029} Figures 9A and 9B illustrate a cross sectional view of a cap and connector structure
inchuding a disinfecting component, such as a sponge of any shape, according to exemplary

embodiments of the disclosure.
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Betailed Bescription of the Exemplary Embodiments

{0030 This matters exemplified in this description are provided to assist with a
comprehensive understanding of exemplary embodiments with reference to the accompanying
drawing figures. Accordingly, those of ordinary skill in the art will recognize that various changes
and modifications of the exemplary embodiments described herein can be made within the scope of
appended claims without departing from their full scope and equivalents. Also, descriptions of
well-known functions and constructions are omitted for clarity and conciseness. Likewise, certain
naming conventions, labels and terms as used in the context of the present disclosure are non-
limiting and provided only for ilustrative purposes to facilitate understanding of exemplary

implementations of the exemplary embodiments.

0031} Referring to Figares 2A through 9B, in an exemplary implementation, design
features of an integrated connector and cap device 10 comprises a cap housing 20, including a top
wall 23 forming a closed ends of the housing 20 and a continuous side wall 21, such as an
essentially cylindrical sidewall (although anv cross sectional shape is within the scope of the
disclosure) forming a cavity {or an internal disinfectant reservoir) 24 with an opening 25 into cavity
24 defined by a rim of sidewall 21 with surface 28 at an open cnd (for cxample opposite to the
closed end) of cap housing 20. Cap device 10 further comprises a connector, such as an IV
connector, 30 including a hub 32 with an opening 35 into the connector 30 defined by a rim of hub
32 with surface, or actuation surface, 38 of tip of hub 32. Cap device 10 further comprises an
attachment mechanism, such as one or more arms, 22 extending between housing 20 and connector
30 for attaching housing 20 and connector 30 such that housing 20 can pivot in one or more axes in
refercnce to the connestor 30 allowing surface 28 of cap bousing 20 to selectively interface with

surface 38 of connector 30.



WO 2020/112760 PCT/US2019/063233

[0032] In an exemplary implementation, arms 22 can be attached to (for example by
shoulders 27), or integrally formed with, sidewall 21 of cap 20. Arms 20 can be of suitable length
to extend from side wall 21 bevond open end of cap 20 to pivotally attach cap 20 to exterior surface
of connector 30, for cxample beyond hub 32, as illustrated in Figures 2A and 2C. In yot further
exemplary configuration, the pivotal connection can comprise a pin 34, which can be eitheron a
surface of connector 30 or arm 22, and corresponding hole (slot, groove, or divot) 26, which can be
cither on a surface of connector 30 or arm 22, as further illustrated in Figures 2A and 2C. In still
further exemplary implementation, a snap fit assembly of cap 20 with arms 22 and connector 30 can

be provided, for example by the pin/slot configuration.

[0033] As illustrated in the examples of Figures 2A through 2C, in an exemplary
implementation, surface 28 forms a contoured open end of cap housing 20 and surface 38 forms a
comphimentary contoured tip of hub 32, such that a contoured actuation surface 38 of connector 30
can interface with the contoured open end surface 28 of cap housing 20 when the connector (for

example, IV connector) 30 is 10 the closed (for example IV not being accessed) state,

[G034] In yet another exemplary tuplementation, connector 30 of device 10 comprises a
barrier {or barrier feature) 40, for example tmplemented as a protrusion on exterior surface of
connector 30 for example below hab portion 32 and for example cssentially axially perpendicolar to
hub 32, Barrier 40 comprises an external surface 48 configured such that housing 20 pivoting in
one or more axes in reference to the connector 30 allows swrface 28 of cap housing 20 to selectively

interface with surface 48 of barrier 40.

{0035} As illustrated in the examples of Figures 3 and 4, in an excmplary implementation,
surface 48 forms a contoured portion of barrier 40, such that the contoured surface 48 of barrier 40
can interface with the contoured open end surface 28 of cap housing 20 when the connector (for

example, IV connector) 30 1s in the open (for example TV is being accessed) state.
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[0036] Referring to Figures 7 through 9B, in an exemplary implementation, a peel sealing
film 70 can be provided to scal the opening 25 of cap housing 20 prior o use of, for example, by
attachment to surface 28 of a rim of sidewall 21 of cap housing 26 thereby mamntaiming sterility of
reservoir 24 and/or surface 28 prior to use and/or preventing a cleaning solution that may be

disposed within reservoir 24 from leaking out and/or evaporating.

{6037} In yet ancther exemplary implementation, a disinfecting member or members, such
as an TPA soaked sponge 80, can be provided within reservoir, or cavity, 24, for example in the
proxinuty of mner surface of end wall 23, as dlustrated in Figure 9A, and/or within reservoir, or
cavity, 24, for example in the proximity of opening 25 as illustrated in Figure 9B, for example as
described in the above-referenced prior applications.  In an exemplary implementation, sponge 80
can be retained within reservoir, or cavity, 24 by one or more protrusions 82 and/or one or more
protrusions 84 on inderior surface of side wall 21, and/or one or more protrusions {not shown} in
interior surface of end wall 23. Such one or more protrusions can retain sponge 80 within reservoir,
or cavity, 24 by abutment and/or interference fit with sponge 80. In a further exemplary
waplementation, a peel sealing film 70 can be provided to scal the opening 25 of cap housing 20
prior to use of, for example, by attachment to surface 28 of a rim of side wall 21 of cap housing 20,

thereby preventing evaporation of cleaning solution from sponge 80.

[0038] According to exemplary embodiments of the present disclosure, imtegrated comnector
and cap device 10 can implemented with design functions covering at least four states including a
connector {such as an IV Connector) closed state, a connector (such as an IV Connector) open state,
a transitional state, and a sealed state.

[0039] Referring to exemplary illustrations of Figures 2ZA-2C, when integrated conmnecior
and cap device 10 is in the closed state (for example an IV un accessed state), cap housing 20 is mn

contact with and covering the connector 30 access surface 38. For example, while in this state, cap
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housing 20 contoured open end surface 28 and the connector 30 surface (for example IV connector
contoured actuation surface} 38 are designed such that an open area between the two are minimized
or optimized (for example, by appropriate configuration of arm(s) 22, pin 34 and divot 26} such that
the disinfection solution leakage or evaporation out of reservoir 24 is reduced and disinfection
solution is maintained. For example, this can facilitate the cap 20 to remain effective fora
prolonged time period while m this closed state.  In addition while in this closed state, the cap 30
disinfection solution contained in reservoir 24 can be in contact with the connector 30 and can be

actively disinfecting sarface 38 of connector 30.

[0040] Referring to exemplary illustrations of Figures 3 and 4, when integrated connector
and cap device 10 is in the open state (for example an [V accessed state), the cap housing 2015 in
contact with the connector 30 barder feature 40 surface 48. For example, while in this state, the cap
housing 20 contoured open end surface 28 and the connector 30 barrier feature 40 contoured surface
48 are designed such that the open arca between the two are mimmized or optimized (for example,
by appropriate configuration of arm(s) 22, pin 34 and divot 26) such that the disinfection solution
lcakage or cvaporation out of reservoir 24 is reduced and disinfection solution is maintained. For
example, this can facilitate the cap 20 to remain effective for a prolonged time period while 1o this
open state. In addition, while in this 1s open state, the connector 30, or hub 32 of connector 30, can
be accessed with for example an IV line or syringe pursuant to a normal or conventional clinical
practice.

0041} Referring to exemplary iHustrations of Figures 5 and 6, integrated connector and cap
device 10 undergoes the transitional state only momentarily for example when clinician toggles the
cap housing 20 to the desired open (see for example Figure 2A) or closed (sce tor example Figure

3} state by rotating or sliding the cap housing 20 to either position. Since the cap housing is only

10
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momentarily m this transition state, reservoir 24 is only momentarily exposed via opening 25, and

therefore, the evaporation loss of the disinfection solution out of reservoir 24 can be minimized.

(6042} Referring to exemplary illustrations of Figures 7 through 9B, when integrated
connector and cap device 10 1s m the sealed state, for example before product use, the disinfection
solution is maintained over shelf life within reservoir 235 by being sealed therein, for example by a

seal 70 which can be removed by clinician prior to use.

0043} According to vet another exemplary implementation of the embodiments of the
disclosure, the cap 20 does not push disinfectant solution mto the connector 30 during capping
application, at least because the connector 30 is not squeczing into {causing increased disinfoctant
solution pressure) inside (within cavity 24) of the cap housing 20, as illustrated in the example of

Figures 2A through 2C.

[0044] While the present disclosure has been shown and described with reference to certain
exemplary crabodiments thereof, it will be understood by those skilled i the art that various
changes in form and details may be made therein without departing from the spirit and scope of the
embodiments of the present disclosure. For example, a disinfection sponge can comprise any
suttable disinfecting or other application-specific substance, and can be made of any suitable
material. Also, the cap housing and/or the connector can be single shot molded, or made by other
suitable process. Furthermore, any of the features or elements of any exemplary implementations
of the embodiments of the present disclosure as describes above and illustrated 1 the drawing
figures can be tmplemented individually or in any combination(s) as would be readily appreciated
by skilled artisans without departing from the spirit and scope of the embodiments of the present

disclosure.

11
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[0045] In addition, the included drawing figures further describe non-limiting examples of
implementations of certain exemplary embodiments of the present disclosure and aid in the
description of technology associated therewith.  Any specific or relative dimensions or
measurements provided in the drawings other as noted above are exemplary and not intended to
limit the scope or content of the inventive design or methodology as understood by artisans skilied

n the relevant field of disclosure.

{0046} Other objects, advantages and salient features of the disclosure will become apparent
to those skilled in the art from the details provided, which, taken in conjunction with the annexed

drawing figures, disclose exemplary embodiments of the disclosure.

12
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I ¢laims:

I A system comprising:

a cap housing comprising a reservoir for storing a disinfecting solution and an open end

with an operting into said reservoir, said open end comprising a contoured opening portion;

a connector comprising a contoured actuation surface on a tip of said connector and a barrier

on a side of said connector, said barrer comprising a contowred external surface; and

an attachment mechanism pivotally connecting said cap housing to said connector such that

said cap housing selectively interfaces with said connector and said barrier,

wherein:

when said cap housing closes said connector, said contoured opening portion of said

cap housing interfaces with said contoured actuation surface of said connector, and

when said cap housing opens said connector, sard contoured opening portion of said

cap housmg interfaces with said contoured external surface of said barvier.

2. The system of claim | wherein said housing comprises:

a continuous sidewali,

atop wall, and

a closed end formed by said top wall,

wherein:

said reservoir comprises a cavity within said housing formed by interior

surfaces of said top wall and said sidewall, said open end is formed by a rim of said

13
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sidewall, and a surface of said rim forms said contoured opening portion of said cap

housing.
3. The system of any one of ¢laim 1 or 2, wherein said connector is an IV needicless
connector.
4. The system of any one of claim 1, 2 or 3, wherein said cap housing pivots in one or more

axes in reference to said connecior.

5. The system of any one of clavms 1, 2, 3, or 4, wherein said attachment mechanism
comprises one or more arms extending from said cap housing and fixed with respect to said

housing, and pivotally connected to an exterior surface of said connector,

6. The system of any one of claims 1, 2, 3, 4, or 3, further comprising at least one disinfection

sponge configured within said reservoir.

~1

The system of any one of claims 1, 2, 3. 4, 5, or 6, further comprising a removable cover

configured on said contoured opening portion sealing said opening into said reservoir.

8. The system of any one of claims 1, 2, 3, 4, 5, 6, or 7, wherein said cap housing comprises a

clear portion enabling view of a fill level of said disinfecting solution within said reservoir.

14
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9. The svstem of any onc of claims 1, 2, 3, 4, 5, 6, 7, or 8, wherein said connector comprises a

Vs

hub having said tip, and said contoured actuation surface forming said tip of said hub.

16.  The system of any one of claims 9, wherein said barrier comprising said contoured external

surface 1s essentially axially perpendicular to said hub comprising said contoured actuation surface.

11, The svstem of claim 2, wherein a removable cover is configured on said contoured opening

Vi

portion by attachment to a surface of said rim of said sidewall of said cap housing.

,..,

12, The sysitem of any one of claims 1,2, 3,4, 5, 6,7, 9, 10, or 11, wherein said contoured
opening portion of said cap housing interfaces with said contoured actuation surface of said
connector such that a first open area between said contoured opening portion and said contoured

actuation surface is mininvzed,

13 The system of any onc of claims 1,2, 3,4,5,6,7,9, 10, 11 or 12, wherein said contoured
opening portion of said cap housing interfaces with said contoured external surface of said barrier
such that a second open arca between said contoured opening portion and said contoured external

surface is minimized.

14. The system of any one of claias 12 or 13, wherein at least one of said first and second open
areas are minimized by an optimized configuration of said attaching mechanism with respect to said

cap housing and said connector.

15
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15, 'The system of claim 14, wherein said optimized configuration of said attaching mechanism

comprises optimized configuration of said pivot connection of said cap housing to said connector.
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