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the insert is compressed by the medical valve connector.
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DISINFECTING CAP FOR VALVED CONNECTORS AND METHOD OF USE
RELATED APPLICATIONS
[0001] This application claims priority to United States Provisional Application No.
62/568,037, filed on October 4, 2017 and titled “Disinfecting Cap For Valved Connectors And
Method Of Use” which is hereby incorporated by reference in its entirety.
TECHNICAL FIELD

[0002] The present disclosure relates generally to medical devices. More specifically, the

present disclosure relates to medical devices and systems for providing infection control for
infusion therapy and access devices.
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The embodiments disclosed herein will become more fully apparent from the

following description and appended claims, taken in conjunction with the accompanying
drawings. The drawings are not necessarily drawn to scale unless specifically indicated. The
drawings depict only typical embodiments, which embodiments will be described with additional
specificity and detail in connection with the drawings in which:

[0004] FIG. 1A is a perspective view of a disinfecting cap.

[0005] FIG. 1B is an exploded view of the components of the disinfecting cap of FIG. 1A.
[0006] FIG. 2A is a longitudinal cross section view of an insert of the disinfecting cap of
FIG. 1A

[0007] FIG. 2B is a view of the proximal end of the insert of FIG. 1A.

[0008] FIG. 2C is a view of the distal end of the insert of FIG. 1A.

[0009] FIG. 3A is a side view of a female cap of the disinfecting cap of FIG. 1A.

[0010] FIG. 3B is a perspective view of the female cap of the disinfecting cap of FIG. 1A.
[0011] FIG. 4A is a cross section view of the disinfecting cap of FIG. 1A and a medical
valve connector partially coupled to the disinfecting cap.

[0012] FIG. 4B is a cross section view of the disinfecting cap FIG. 1A and a medical valve
connector fully coupled to the disinfecting cap.

[0013] FIG. 5A is a cross section view of an embodiment of the disinfecting cap having a
protrusion to retain an insert.

[0014] FIG. 5B is a cross section view of a retention feature of the disinfecting cap of FIG.
5A.

[0015] FIG. 5C is a cross section view of another embodiment of the retention feature of
FIG. 5A.

[0016] FIG. 5D is a cross section view of another embodiment of the retention feature of
FIG. 5A.

[0017] FIG. 6A is a cross section view of an embodiment of the disinfecting cap having a

retention ring.
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[0018] FIG. 6B is a perspective view of the insert of the disinfecting cap of FIG. 6A.

[0019] FIG. 7A is a perspective view of an embodiment of the disinfecting cap having a

laminate seal.

[0020] FIG. 7B is a perspective view of the insert and laminate seal of the disinfecting cap

of FIG. 7A.

[0021] FIG. 7C is a cross section view of a portion of the laminate seal of the disinfecting

cap of FIG. 7A.

[0022] FIG. 7D is a top view of the laminate seal of the disinfecting cap of FIG. 7A.

[0023] FIG. 8 is a perspective view of an insert having a laminate seal.

[0024] FIG. 9A is a cross section view of an embodiment of the disinfecting cap having an

annular retention ring.

[0025] FIG. 9B is a perspective view of the insert of the disinfecting cap of FIG. 9A.

[0026] FIG. 10A is a cross section view of an embodiment of the disinfecting cap having top

surface protrusions or wipers.

[0027] FIG. 10B is a perspective view of the insert of the disinfecting cap of FIG. 10A.
DETAILED DESCRIPTION

[0028] Infusion therapy procedures are some of the most common procedures performed in

a clinical care environment and the source of nosocomial infections, such as catheter related
blood stream infections (CRBSI). CRBSIs may lead to serious morbidities, increased
healthcare costs, and death. Many medical devices have been developed to reduce the risk of
CRBSI to patients being treated with infusion therapy. These devices include disinfecting caps
configured to disinfect and maintain sterility of needleless access devices or valved connectors.
In some embodiments, disinfecting caps include a female cap configured to couple with a
medical valve connector, a disinfecting solution such as alcohol, and a disinfecting solution
reservoir and dispensing feature. Further, certain disinfecting caps are configured to bathe the
medical valve connector in the disinfecting solution between uses of the medical valve
connector to disinfect the medical valve connector from contamination and prevent infection of
the patient. The disinfecting caps may be provided at the patient’'s bedside for convenience
and to support consistent use by a healthcare worker.

[0029] Embodiments may be understood by reference to the drawings, wherein like parts
are designated by like numerals throughout. It will be readily understood by one of ordinary
skill in the art having the benefit of this disclosure that the components of the embodiments, as
generally described and illustrated in the figures herein, could be arranged and designed in a
wide variety of different configurations. Thus, the following more detailed description of various
embodiments, as represented in the figures, is not intended to limit the scope of the disclosure,

but is merely representative of various embodiments. While the various aspects of the
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embodiments are presented in drawings, the drawings are not necessarily drawn to scale
unless specifically indicated.

[0030] It will be appreciated that various features are sometimes grouped together in a
single embodiment, figure, or description thereof for the purpose of streamlining the disclosure.
Many of these features may be used alone and/or in combination with one another.

[0031] The phrases “coupled to” and “in communication with” refer to any form of
interaction between two or more entities, including mechanical, electrical, magnetic,
electromagnetic, fluid, and thermal interaction. Two components may be coupled to or in
communication with each other even though they are not in direct contact with each other. For
example, two components may be coupled to or in communication with each other through an
intermediate component.

[0032] The directional terms “distal” and “proximal” are given their ordinary meaning in the
art. That is, the distal end of a medical device means the end of the device furthest from a
healthcare worker during use. The proximal end refers to the opposite end, or the end nearest
the healthcare worker during use.

[0033] FIGS. 1A-9B illustrate different views of disinfecting caps and related components.
In certain views each disinfecting cap may be coupled to, or shown with, additional components
not included in every view. Further, in some views only selected components are illustrated, to
provide detail into the relationship of the components. Some components may be shown in
multiple views but not discussed in connection with every view. Disclosure provided in
connection with any figure is relevant and applicable to the disclosure provided in connection
with any figure or embodiment.

[0034] FIGS. 1A-3B depict an embodiment of a disinfecting cap 100. In the illustrated
embodiment, the disinfecting cap 100 is comprised of an insert 110 and female cap 150. The
insert 110 is disposed and retained within the female cap 150.

[0035] In FIGS. 2A-2C, a cross section view, a bottom view, and a top view of the insert
110 are shown. The insert 110 is configured to be retained within the female cap 150 and to
dispense disinfecting solution when the disinfecting cap 100 is coupled to a medical valve
connector. The insert 110 comprises a top surface 111, a cavity or reservoir 113, a first
circumferential groove 125, a second circumferential groove 126, a circumferential rib 112, and
a retention feature 114. The insert 110 may be formed from any suitable polymeric and/or
elastomeric material, such as silicone rubber, thermoplastic elastomer, rubber, other silicones,
isoprene, neoprene, Santoprene, etc. The insert 110 may be manufactured using any suitable
manufacturing technique, such as injection molding, compression molding, transfer molding,
casting, liquid silicone rubber molding, etc. The insert 110 is cylindrical in shape with a closed

distal end and an open proximal end with the cavity 113 disposed between the ends.
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[0036] In some embodiments, the top surface 111 is disposed at the distal end of the insert
110. The top surface 111 is configured to be flat and perpendicular to the longitudinal axis of
the insert 110. The flat configuration of the top surface 111 is configured to couple with the
medical valve connector without actuating the valve of the medical valve connector. In other
words, the geometry of the top surface 111 may be configured to minimize the probability the
insert 110 will actuate or open the valve when coupling the cap 100 to the medical valve
connector. For example, the top surface 111 may have a diameter larger than the diameter of
the valve of the medical valve connector and therefore will not actuate the valve of the medical
valve connector during or after coupling with the cap 100. Actuation of the valve of the medical
valve connector may allow the disinfecting solution to enter the medical valve connector and
the blood stream of the patient resulting in harm to the patient, especially neonate patients.
Thus, the flat top surface 111 is configured to reduce the risk of harm to the patient.

[0037] In other embodiments, at least one aperture or slit 116 may be disposed in the top
surface 111. The slit 116 may extend through the full thickness of the top surface 111. The slit
116 may be disposed in any suitable location. The slit 116 may comprise a single slit or a
double slit where the slits cross and are perpendicular to one another. Any suitable number
and orientation of slits 116 are contemplated. The slit 116 may be configured to facilitate
loading of the disinfecting cap 100 with disinfecting solution. For example, during
manufacturing of the assembly, a needle may penetrate the top surface 111 through the slit 116
to load disinfecting solution into the cavity 113. Upon removal of the needle, the slit 116 closes
to seal disinfecting solution in the cavity 113. Disinfecting solution is intended to disinfect the
medical valve connector of up to 100% of bacteria, viruses, and fungi. The disinfecting solution
may be any suitable medical grade disinfecting solution, such as phenolics, quats, sodium
hypochorite, chlorine dioxide, hydrogen peroxide, peracetic acid, glutaraldehyde, formaldehyde,
alcohols, including isopropyl alcohol, etc.

[0038] In some embodiments, the insert 110 may comprise a second aperture or slit 117
disposed in a lateral wall of the insert 110. In some embodiments, the second slit may be
configured as a perforation or a passage through the lateral wall of the insert. The second slit
117 may be disposed adjacent the top surface 111 and be oriented parallel to the longitudinal
axis of the insert 110. The second slit 117 may be configured to open when the insert 110 is
longitudinally compressed such that disinfecting solution is dispensed from the cavity 113 into
the female cap 150 to disinfect the end of the medical valve connector with disinfecting solution.
In some embodiments, the insert 110 may not comprise the second slit 117.

[0039] Referring to FIG. 2A, the insert 110 is shown to have a first groove 125 disposed
adjacent the top surface 111, a second groove 126 disposed adjacent the proximal end of the
insert 110, and a rib 112 disposed between the first groove 125 and the second groove 126.

As shown in FIG. 4, the grooves 125, 126 are configured to collapse when the insert 110 is
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longitudinally compressed by the medical valve connector. The geometry of the insert may be
configured such that one groove collapses before the other. For instance, in the illustrated
embodiment, the second groove 126 is configured to collapse prior to the collapse of the first
groove 125. In the illustrated embodiment, the width D, of the first groove 125 is less than the
width D, of the second groove 126. The width D, may range from 30% to 70% of D,, including
40% to 55%. A wall thickness D, of the insert 110 at the deepest point of the first groove 125 is
configured to be greater than a wall thickness D, at the deepest point of the second groove
126. The wall thickness D, may range from 50% to 90% of D,, including 70% to 85%. The
combination of the thinner wall thickness D, and the wider width D, of the second groove 126
facilitates collapsing of the second groove 126 prior to the collapsing of the first groove 125
when the insert 110 is longitudinally compressed 110. In some embodiments, the grooves 125,
126 and rib 112 may be disposed on an interior surface of the insert 110.

[0040] The retention feature 114 is configured to couple the insert 111 to the female cap
150. The retention feature 114 may be disposed adjacent the proximal end of the insert 110 or
at any suitable location along the longitudinal axis of the insert 110. The retention feature 114
is configured to have portions with a maximum diameter greater than a diameter of the top
surface 111 and portions with a minimum diameter approximately equal to the diameter of the
top surface 111. The shape of the retention feature 114 may be configured as any suitable
polygon, such as a triangle, a square, a pentagon, a hexagon, etc. Laterally extending points
115 of the retention feature 114 are configured to interface with internal threads 153 of FIG. 3B
such that the insert 110 is retained within the female cap 150. The portions of the retention
feature 114 between the points 115 are configured to allow for flow of the disinfecting solution
around the retention feature 114 when pressure is increased in the cavity 113 as the insert 110
is longitudinally compressed and collapsed.

[0041] Referring to FIGS. 3A-3B, the female cap 150 of the disinfecting cap 100 is shown.
The female cap 150 comprises a body 151 and a bore 155. The body 151 may comprise finger
grips 152 disposed at a proximal end portion of the body 151. The finger grips 152 are
configured for grasping and twisting of the disinfecting cap 100 by fingers of the healthcare
worker. A surface of the finger grips 152 may be modified to enhance the gripability of the
female cap 150. Any suitable technique may be used to modify the finger grips, such as
surface roughening, texturing, dimpling, recessing, overmolding, etc. The bore 155 is disposed
within the body 151. The proximal end of the bore 155 is closed and may extend into the
proximal end portion of the body 151. The distal end of the bore 155 is open at the distal end of
the body 151. Internal threads 153 are disposed on an internal surface of the bore 155. The
internal threads 153 are configured to engage with external threads of the medical valve

connector. The female cap 150 may be formed from any suitable rigid or semi-rigid polymer,
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such as polypropylene, polyethylene, polycarbonate, etc. The female cap 150 may be
manufactured using any suitable technique, such as injection molding, machining, casting, etc.
[0042] Referring now to FIGS. 4A-4B, the disinfecting cap 100 is shown coupled to a
medical valve connector 170. As illustrated FIG. 4A, a proximal end portion of the medical
valve connector 170 is partially disposed within the bore 155 of the female cap 150. External
threads 171 of the medical valve connector 170 are coupled with the internal threads 153 of the
bore 155 as the disinfecting cap 100 is twisted onto the medical valve connector 170. The
points 115 of the retention feature 114 are disposed proximal to the internal threads 153 such
that the insert 110 is retained within the bore 155. The insert 110 is partially compressed such
that the second groove 126 of the insert 110 is collapsed. The second slit 117 is opened by the
compression, allowing the disinfecting solution contained in the cavity 113 to flow into the bore
155 (as shown by the arrows).

[0043] In the relative configuration of FIG 4B, the proximal end portion of medical valve
connector 170 is fully disposed within the bore 155. The external threads 171 of the medical
valve connector 170 are coupled to the internal threads 153 of the bore 155. The insert 110 is
fully compressed such that both the first groove 125 and the second groove 126 are collapsed.
The second slit 117 is compressed closed such that disinfecting solution cannot flow through
the second slit 117. In some instances, when the assembly is in this state, the pressure within
the cavity 113 may be high enough to force the flow of the disinfecting solution from the
opening of the cavity 113, between the points 115 of the retention feature 114, and into the
bore 155 (as shown by the arrows). The top surface 111 is coupled with the distal end of the
medical valve connector 170 such that a valve 172 of the medical valve connector 170 is not
actuated. That is, the top surface 111 of the insert 110 is configured to not apply an axial force
to the valve 172 of the medical valve connector 170.

[0044] In some embodiments, disinfectant may only be released through the second slit
117 and not through the opening of the cavity 113. The amount of disinfectant released
through the second slit 117 and the amount (if any) released through the opening of the cavity
113 may be tuned or controlled by the amount of disinfectant loaded into the cavity 113, the
relative size of the cavity 113, the geometry of the insert 111, and so forth. Embodiments
wherein the majority of (or all of) the disinfectant is released via the second slit 117 and
embodiments wherein the majority of (or all of) the disinfectant is released via the opening of
the cavity 113 are within the scope of this disclosure. Other release openings or points are also
within the scope of this disclosure.

[0045] Referring now to FIGS. 5A-5D, another embodiment of a disinfecting cap 200 is
illustrated. FIGS. 5A-5D illustrate a disinfecting cap 200 comprising a female cap 250, an
insert 210, and embodiments of features configured to retain the insert 210 within the female

cap 250. FIG. 5A illustrates a retention feature 214 similar to the retention feature 114
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discussed previously and a protrusion 258. The protrusion 258 is configured to extend distally
from an end wall of a bore 255. The protrusion 258 is configured to extend into a cavity 213 of
the insert 210 with an interference fit such that the insert 210 is retained by the protrusion 258.
Additionally, the interference fit is configured to seal the cavity 213 such that disinfecting
solution discussed above is retained in the cavity 213 until a fluid force exceeding a sealing
force is exceeded when the insert 210 is axially compressed by the medical valve connector
170.

[0046] FIG. 5B illustrates a portion of the insert 210 and the female cap 250. The insert
210 may or may not comprise the retention feature 214. The female cap 250 is shown to
comprise an annular recess 259 into which a portion of the insert 210 is disposed with an
interference fit. The coupling of the insert 210 with the annular recess 259 is configured to
retain the insert 210 within the female cap 250 and seal the disinfecting solution within the
cavity 213. Disinfecting solution may flow through the annular recess 259 when pressure within
the cavity 213 is increased as the insert 210 is compressed by the medical valve connector.
[0047] FIG. 5C illustrates a portion of the insert 210 and the female cap 250. The insert
210 comprises a multi-angled and stepped retention feature 260. The retention feature 260 is
configured to sealingly couple to a matching recess 262 in the female cap 250, such that the
insert 210 is retained within the female cap 250 and disinfecting solution is sealed within the
cavity 213. Disinfecting solution may flow past the retention feature 260 and the recess 262
when pressure within the cavity 213 is increased as the insert 210 is compressed by the
medical valve connector.

[0048] FIG. 5D illustrates a portion of the insert 210 and the female cap 250. The insert
comprises a semicircular annular recess 261 extending around the circumference of the insert
210. The recess 261 is configured to sealingly couple with a matching annular rib 263 of the
female cap 250, such that the insert 210 is retained within a bore 255 and the disinfecting
solution is sealed within the cavity 213. Disinfecting solution may flow by the recess 261 and
the rib 263 when pressure within the cavity 213 is increased as the insert 210 is compressed by
the medical valve connector.

[0049] Referring to FIGS. 6A and 6B, another embodiment of a disinfecting cap 300 is
shown. The disinfecting cap 300 comprises a female cap 350 and an insert 310. The insert
310 may or may not comprise a retention feature 314 similar to the retention feature 114
described previously. A retention ring 318 extends proximally from an open end of the insert
310. The retention ring 318 is configured to sealingly couple with a portion of a bore 355 of the
female cap 350, such that the insert 310 is retained within the bore 355 and disinfecting
solution is sealed within the cavity 313.

[0050] Referring to FIGS. 7A-7D, yet another embodiment of the disinfecting cap 400 is

illustrated. The disinfecting cap 400 comprises a female cap 450 and an insert 410. The insert
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comprises a retention feature 414 and a seal member 419. The seal member 419 is coupled to
the proximal end of the insert 410, such that a cavity 413 containing the disinfecting solution is
sealed at a proximal end. In some embodiments, the seal member 419 may be coupled to a
proximal portion of a lateral wall of the seal member 419. The seal member 419 may comprise
a laminated film comprising a foil layer 421 laminated between polymer layers 420 as shown in
FIG. 7C. The foil layer 421 may comprise any suitable malleable foil material, such as
aluminum, copper, tin, etc. The foil layer 421 may comprise a perforation 422, as shown in
FIG. 4B. The perforation 422 may be configured to tear open and remain open to allow the
disinfecting solution to flow from the cavity 413, around the retention feature 414, and into the
bore 455. The perforation 422 may tear open when pressure within the cavity 413 exceeds the
strength of the perforation 422. The pressure in the cavity 413 increases when the insert 410 is
axially compressed by the medical valve connector. The polymer layers 420 may comprise any
suitable polymer, such as polyethylene, polypropylene, etc. The seal member 419 may be
sealingly coupled to the insert 410 utilizing any suitable manufacturing technique, such as heat
bonding, welding, ultrasonic welding, adhesives, overmolding, insert molding, etc.

[0051] Referring now to FIG. 8, another embodiment of a seal member 519 is shown. The
seal member 519 comprises a similar laminated structure and materials as the seal member
419 and is coupled to an insert 510 using similar manufacturing techniques as described
above. The seal member 519 comprises a passage 523 configured to provide fluid
communication between a cavity 513 of the insert 510 and a bore of a female cap. A peripheral
portion 524 of the seal member 519 may be folded to surround a retention feature 514 of the
insert 510, such that a seal between the seal member 519 and the bore of the female cap is
formed.

[0052] FIGS. 9A and 9B illustrate yet another embodiment of a disinfecting cap 600. The
disinfecting cap 600 comprises a female cap 650 and an insert 610. The female cap 650
comprises a bore 655 and a retention ring 654 extending radially inward from a wall of the bore
655. The retention ring 654 may be disposed proximally of internal threads 653. The insert
610 comprises a cavity 613 configured to be in fluid communication with the bore 655. The
insert 610 further comprises a retention feature 614 extending radially outward from an exterior
surface of the insert 610. The retention feature 614 may be disposed distally of a first groove
625. The retention feature 614 is configured to sealingly couple with the retention ring 654,
such that the insert 610 is retained within the bore 655. Disinfecting solution is sealed within
the bore 655 and the cavity 613 until the retention feature 614 is displaced from engagement
with the retention ring 654. A proximal end of the insert 610 may be disposed upon a shoulder
657 within the bore 655.

[0053] Referring to FIGS. 10A and 10B, another embodiment of a disinfecting cap 700 is

shown. The disinfecting cap 700 comprises a female cap 750 and an insert 710. The insert



WO 2019/070878 PCT/US2018/054202

710 may comprise a retention feature 714 similar to the retention feature 114 described
previously. As shown in FIG. 10A, the female cap 750 has an internal cylindrical riser 732 that
may be frictionally coupled to a surface of a cavity 713 of the insert 710. The height of the riser
732 may range from about 0.025 inch to about 0.100 inch. The riser 732 may displace the
retention feature 714 radially outward such that the retention feature 714 engages with a wall of
a bore 755 of the female cap 750. The retention feature may be displaced from about 0.005
inch to about 0.015 inch due to interaction with the riser 732. Stated another way, the outer
diameter of the riser 732 is about 0.005 inch to about 0.015 inch larger than the inner diameter
of the cavity 713.

[0054] As illustrated in FIGS. 10A and 10B, the insert 710 includes a first groove 725 and a
second groove 726 configured to sequentially collapse when the insert 710 is longitudinally
compressed as previously described. The insert 710 also includes one or more apertures or
openings 717 disposed in a lateral wall of the insert 710. The opening 717 may be configured
to allow disinfecting solution to pass from the cavity 713 into the bore 755 when the insert 710
is longitudinally compressed. In certain embodiments, the opening 717 may close when the
insert 710 is longitudinally compressed to prevent flow of disinfecting solution. In other
embodiments, the opening 717 remains open when in an uncompressed state and may
equalize atmospheric pressure within the cavity 713 and the bore 755 such that the insert 710
is not dislodged from the riser 732 with changes of atmospheric pressure. A second aperture
or slit 716 is shown to be disposed in a top surface 711 of the insert 710. The second slit 716
may be configured for passage of a cannula during manufacturing of the disinfecting cap 700 to
fill the cavity 713 with disinfecting solution.

[0055] The top surface 711 includes a plurality of protrusions or wipers 730 extending
upwardly. The number of protrusions 730 may be 2, 3, 4, 5, 6, 7, 8, or more. Each protrusion
730 may be elongate and extend radially outward from a central recess 733. The protrusions
730 may be equally spaced around the top surface 730. For example, as illustrated in FIG.
10B, the protrusions 730 are spaced 90 degrees apart around the disk shaped top surface 711.
The protrusion 730 may be radiused from side to side and may have a height of between about
0.005 in and about 0.025 inch. In other embodiments, the protrusion 730 may be defined as a
discontinuous ring, a single protrusion extending across the top surface 711, a scalloped
protrusion, and so forth. The protrusion 730 may be configured to wipe and clean a proximal
surface of a medical valve connector as the medical valve connector is rotatably decoupled
from the disinfecting cap 700. Additionally, the protrusion may be configured to form a gap
between the top surface 711 and the proximal surface of the medical valve connector to allow
disinfecting solution to flow over the top surface 711 and over the proximal end of the medical
valve connector when the medical valve connector is coupled to the disinfecting cap. The

protrusion 730 may be an integral part of the top surface 711 and formed from the same
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elastomeric material as the top surface 711. In certain embodiments, the protrusion 730 may
be a separate element formed from a rigid or semi-rigid thermoplastic material and coupled to
the top surface 711. In one exemplary embodiment, the protrusion 730 may be more rigid than
the top surface 711.

[0056] The top surface 711 may also comprise a chamfer 731 extending radially outward
from the top surface 711 to the lateral wall of the insert 710. The chamfer 731 may be
configured to reduce a diameter of the top surface 711 such that an outer edge of the top
surface 711 is not pinched or torn in the internal threads 753 when the disinfecting cap 700 is
rotatably coupled to the medical valve connector

[0057] In use, a medical valve connector may be coupled to an infusion therapy delivery
system configured to deliver therapeutic fluids to a patient. Upon completion of an infusion
therapy treatment, the infusion therapy delivery system is decoupled from the medical valve
connector. Any one of the disinfecting cap embodiments described above may be coupled to
the medical valve connector to disinfect the medical valve connector and prevent an infection of
a patient.

[0058] An open end of the disinfecting cap is disposed over the proximal end of the medical
valve connector such that external threads of the medical valve connector and internal threads
of the disinfecting cap engage. The disinfecting cap is twisted such that the disinfecting cap is
drawn over the medical valve connector. The medical valve connector couples to an insert
disposed within the disinfecting cap. The insert comprises a top surface configured to be flat
such that the top surface does not actuate a valve of the medical valve connector when the
insert and the valve are coupled. As the disinfecting cap is drawn over the medical valve
connector, the insert is axially compressed, resulting in dispensing of disinfecting solution
contained within a cavity of the insert. Disinfection solution is dispensed through a slit disposed
in a lateral wall of the insert and/or around a retention feature configured to retain the insert
within the disinfecting cap. The dispensed disinfecting solution interacts with and disinfects the
proximal end of the medical valve connector. The insert is configured to be axially compressed
as at least two annular grooves collapse. The grooves are configured such that a first groove
will collapse prior to a second groove as the insert is compressed.

[0059] Any methods disclosed herein comprise one or more steps or actions for performing
the described method. The method steps and/or actions may be interchanged with one another.
In other words, unless a specific order of steps or actions is required for proper operation of the
embodiment, the order and/or use of specific steps and/or actions may be modified.

[0060] References to approximations are made throughout this specification, such as by
use of the term “about.” For each such reference, it is to be understood that, in some
embodiments, the value, feature, or characteristic may be specified without approximation. For

example, where a qualifier such as “about” is used, this term includes within its scope the
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qualified word in the absence of its qualifier. For example, where the term “about 0.005 inch” is
recited with respect to a feature, it is understood that in further embodiments the feature can be
precisely 0.005 inches.

[0061] Similarly, in the above description of embodiments, various features are sometimes
grouped together in a single embodiment, figure, or description thereof for the purpose of
streamlining the disclosure. This method of disclosure, however, is not to be interpreted as
reflecting an intention that any claim requires more features than those expressly recited in that
claim. Rather, as the following claims reflect, inventive aspects lie in a combination of fewer
than all features of any single foregoing disclosed embodiment.

[0062] The claims following this written disclosure are hereby expressly incorporated into
the present written disclosure, with each claim standing on its own as a separate embodiment.
This disclosure includes all permutations of the independent claims with their dependent claims.
Moreover, additional embodiments capable of derivation from the independent and dependent
claims that follow are also expressly incorporated into the present written description.

[0063] Without further elaboration, it is believed that one skilled in the art may use the
preceding description to utilize the present disclosure to its fullest extent. The examples and
embodiments disclosed herein are to be construed as merely illustrative and exemplary and not
a limitation of the scope of the present disclosure in any way. It will be apparent to those
having skill in the art, and having the benefit of this disclosure, that changes may be made to
the details of the above-described embodiments without departing from the underlying

principles of the disclosure herein.
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Claims
1. A disinfecting medical device, comprising:
a cap comprising a bore;
an insert disposed within the bore; wherein the insert is configured to
longitudinally collapse and dispense a disinfecting solution from an insert cavity.

2. The disinfecting medical device of claim 1, wherein the device is configured to
couple with a medical valve connector and disinfect a portion of the medical valve connector.

3. The disinfecting medical device of any one of claims 1-2, wherein the device is
configured to couple with a medical valve connector such that a valve of the medical valve
connector is not actuated.

4. The disinfecting medical device of any one of claims 1-3, wherein the insert
further comprises:

a top surface;
a first circumferential groove;
a second circumferential groove;
a circumferential rib disposed between the first groove and the second groove;
and
a retention feature.
5. The disinfecting medical device of claim 4, wherein the insert further comprises:
a first aperture disposed in the top surface; and
a second aperture disposed in a lateral wall.

6. The disinfecting medical device of any one of claims 4-5, wherein a width of the
first groove is less than a width of the second groove.

7. The disinfecting medical device of any one of claims 4-6, wherein the insert is
configured to longitudinally collapse at the second groove prior to longitudinally collapsing at
the first groove.

8. The disinfecting medical device of any one of claims 4—7, wherein the retention
feature is configured to retain the insert within the bore and to permit flow of the disinfecting
solution from the cavity into the bore.

9. The disinfecting medical device of any one of claims 4-8, wherein the retention
feature is configured in a polygonal shape.

10. The disinfecting medical device of any one of claims 4-9, wherein the retention
feature is configured in a hexagonal shape.

11. The disinfecting medical device of any one of claims 1-10, wherein the insert is
sealingly coupled to the cap.

12. The disinfecting medical device of any one of claims 1-11, wherein the cap is

sealingly coupled to the insert cavity.
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13. The disinfecting medical device of any one of claims 5-12, wherein the first
aperture is configured for filling the cavity with the disinfecting solution and the second aperture
is configured to dispense the disinfecting solution into the bore when the insert is longitudinally
compressed.

14. The disinfecting medical device of any one of claims 5-13, wherein the second
aperture is a slit configured to open when the insert is longitudinally compressed.

15. The disinfecting medical device of any one of claims 5-14, wherein the second
aperture is an opening configured to close when the insert is longitudinally compressed.

16. The disinfecting medical device of any one of claims 1-15, wherein the insert
further comprises a laminated seal member disposed over at least a portion of an open end of
the cavity.

17. The disinfecting medical device of any one of claims 4-16, wherein the top
surface comprises a plurality of protrusions configured to wipe a proximal surface of a medical
valve connector when the medical valve connector is rotatably decoupled from the disinfecting
medical device.

18. The disinfecting medical device of claim 17, wherein the plurality of protrusions
are configured to allow the disinfecting solution to flow over the top surface when the
disinfecting medical device is coupled to the medical valve connector.

19. A medical system configured to cover and disinfect a medical valve connector,

comprising:
a cap comprising a bore, wherein the bore comprises internal threads; and
an insert disposed within the bore, wherein the insert comprises:
a top surface;
a first circumferential groove;
a second circumferential groove;
a circumferential rib disposed between the first groove and the second
groove;

a cavity; and
a retention feature;
wherein the insert is configured to longitudinally collapse and dispense a
disinfecting solution from the cavity.
20. The medical system of claim 19, wherein the retention feature is configured to
couple with the internal threads, such that the insert is retained within the bore.
21. The medical system of any one of claims 19-20, wherein the insert is configured

to longitudinally collapse when longitudinally compressed.
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22. The medical system of any one of claims 19-21, wherein a width of the first
groove is less than a width of the second groove, wherein the second groove collapses prior to
the first groove when the insert is longitudinally compressed.

23. The medical system of any one of claims 19-22, wherein the insert further
comprises a first aperture disposed in the top surface and a second aperture disposed in a
lateral wall.

24. The medical system of claim 23, wherein the second aperture is configured to
open when the insert is longitudinally compressed.

25. The medical system of any one of claims 23-24, wherein the second aperture is
configured to close when the insert is longitudinally compressed.

26. The medical system of any one of claims 19-25, wherein the top surface
comprises a plurality of protrusions configured to wipe a proximal surface of a medical valve
connector when the medical valve connector is rotatably decoupled from the disinfecting cap.

27. The medical system of any one of claims 19-26, wherein the plurality of
protrusions are configured to allow the disinfecting solution to flow over the top surface when
the cap is coupled to the medical valve connector.

28. The medical system of any one of claims 19-27, wherein the cap is sealing
coupled to the cavity of the insert.

29. A method of disinfecting a medical valve connector, comprising:

obtaining a disinfecting cap, wherein the disinfecting cap comprises an insert
and a disinfecting solution contained within the insert;
coupling the disinfecting cap to the medical valve connector, wherein the insert
is compressed longitudinally and the disinfecting solution is dispensed from the insert; and
bathing an end of the medical valve connector in the disinfecting solution.

30. The method of claim 29, wherein coupling the disinfecting cap to the medical
valve connector comprises not activating the medical valved connector.

31. The method of any one of claims 29-30, further comprising:

rotabably decoupling the disinfection cap from the medical valve connector; and

wiping the end of the medical valve connector with a plurality of protrusions disposed on

a top surface of the insert.
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