wo 2013/154929 A1 || I} OO0 OO A O

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/154929 A1

17 October 2013 (17.10.2013) WIPO I PCT
(51) International Patent Classification: (74) Agents: RIEKE, James, P. ct al.; Patterson Thuente Ped-
A6IM 5/142 (2006.01) F04C 5/00 (2006.01) ersen, P.A., 4800 IDS Center, 80 South Eighth Street, Min-
. . neapolis, MN 55402-2100 (US).
(21) International Application Number:
PCT/US2013/035393 (81) Designated States (unless otherwise indicated, for every
. . kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
5 April 2013 (05.04.2013) BZ, CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
13/443,390 10 April 2012 (10.04.2012) Us NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
(71) Applicant: SMITH MEDICAL ASD, INC. [US/US]; 160 TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
Weymouth Street, Rockland, MA 02370 (US). ZM, ZW.
(72) Imventors: ROBERT, Renee; c/o Smith Medical ASD, (84) Designated States (unless otherwise indicated, for every

Inc., 160 Weymouth Street, Rockland, MA 02370 (US).
COTE, Steve; c/o Smith Medical ASD, Inc., 160 Wey-
mouth Street, Rockland, MA 02370 (US). TAYLOR, Jeff;
¢/o Smith Medical ASD, Inc., 160 Weymouth Street, Rock-
land, MA 02370 (US).

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

[Continued on next page]

(54) Title: FLOW STOP INSERT APPARATUS AND METHODS

(57) Abstract: An embodiment is directed to pressure plate for attachment to an infu-

sion pump, where the pressure plate includes a tubing support surface at least par-
tially surrounded by a raised perimeter support. The pressure plate includes a plural-
ity of guide structures extending from the raised perimeter support that define a pas-
sageway for an infusion pump tube. Additionally an attachable flow stop assembly is
included that includes an attachable occlusion arch and an attachable flow stop arm.
The attachable occlusion arch includes a plurality of tab structures that couple to the
raised perimeter support. The occlusion arch further includes an aperture configured
to surround an infusion pump tube threaded therethrough. The attachable flow stop
arm is operatively coupled to the raised perimeter support adjacent the attachable oc-
clusion arch in a spring-biased fashion such that the aperture in the occlusion arch
may be selectively occluded by the tflow stop arm.



WO 2013/154929 A1 WK 00NN AV AT VAT MU U AR

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, Published:
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))



10

15

20

25

30

WO 2013/154929 PCT/US2013/035393

FLOW STOP INSERT APPARATUS AND METHODS

FIELD OF THE INVENTION

The present invention relates to features for governing the flow of fluid in medical
infusion pumps. More specifically, this invention relates to a flow stop insert for an infusion

pump having an improved design for operation and manufacture.

BACKGROUND OF THE INVENTION

Infusion pumps, drug pumps and medication delivery devices are well-known and widely
used throughout the world today. Intravenous infusion pumps were developed decades ago to
pump fluid medicants or nutrients through a tube set to a patient in connection with treatment of
a medical condition. Infusion pumps include peristaltic pumps, roller pumps, or expulsor pumps,
for example. Various pumps include a reusable control module that is detachably coupled to a
pressure plate on the top of a disposable or reusable fluid reservoir cassette. Fluid is pumped
from the cassette by the reusable control module when the cassette is coupled to the control
module. Alternatively, other variations of infusion pumps include a reusable pump control
module and pressure plate cassette as part of an administration set that is used in conjunction
with a remote IV bag or fluid reservoir which is separate from the pump control.

Infusion pumps operate by governing the movement of fluid through a delivery tube by
selectively occluding portions of the tube by depressing a valve or mechanism against the tube.
For example, in some pumps the mechanism of a pump selectively engages the tube against the
pressure plate in a peristaltic fashion to force fluid through the tube.

In the past, one potentially problematic situation has been identified which is referred to
as “free-flow”. Free flow occurs in infusion pumps when fluid flows freely from the source of
fluid through the tube into the patient. Medical personnel and pump operators try to avoid the
occurrence of free-flow when administering fluids to patients.

Free-flow may cause serious harm to a patient due to overmedication. Accordingly,
designs and devices have been developed to prevent free flow in infusion pumps. Although
many of the free-flow prevention designs are somewhat effective, many designs suffer from
arrangements that are difficult to manufacture or assemble. For example, many current pressure
plate arrangements for delivery tube placement contain features which pose hard to assemble
designs. Further, the components and operation of past pressure plate designs are believed to be

less than optimal and leave considerable room for improvement.
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Therefore, improved methods and apparatus for selectively restricting fluid flow of an

infusion pump are desired, including improvements to the pressure plate.

SUMMARY OF THE INVENTION

The present invention overcomes the problems of the prior art by providing an improved
device for governing fluid flow in an infusion pump. In general, fluid flow is governed through
use of an attachable flow stop assembly or free flow protection device which occludes fluid
flowing through an infusion pump tube, and related methods. In various embodiments, fluid
flow may be restricted at the pressure plate of a reservoir cassette of an infusion pump.

One embodiment of the invention is directed to a pressure plate for attachment to an
infusion pump. Specifically, the pressure plate includes a tubing support surface at least partially
surrounded by a raised perimeter support comprising a raised rail and a plurality of raised
supporting structures. The pressure plate also includes a plurality of guide structures extending
from the raised perimeter support that define a passageway for an infusion pump tube.
Additionally, in this embodiment an attachable flow stop assembly is included on the pressure
plate. The attachable flow stop assembly includes an attachable occlusion arch and an attachable
flow stop arm. The attachable occlusion arch includes a plurality of tab structures that attachably
couple to the raised perimeter support. The occlusion arch further includes an aperture
configured to surround an infusion pump tube threaded therethrough. The attachable flow stop
arm is operatively coupled to the raised perimeter support adjacent the attachable occlusion arch
in a spring-biased fashion such that the aperture in the occlusion arch may be selectively
occluded by the flow stop arm.

Another embodiment of the present invention is directed to a cassette reservoir
attachment of an infusion pump. The cassette reservoir attachment includes a reservoir housing
for enclosing a quantity of fluid, an infusion tube to supply the fluid from the reservoir housing
and a pressure plate. The pressure plate includes a tubing support surface for supporting a
section of the infusion tube extending from the reservoir housing as well as a plurality of
retention and guide features formed in the tubing support surface. The cassette reservoir
attachment also includes a free flow protection device that prevents free-flow of fluid in the tube.
The free flow protection device includes an attachable occlusion arch with snaps, that attach to
retention and guide features, and an attachable flow stop arm, operatively coupled to the
retention and guide features, for movement adjacent the attachable occlusion arch to selectively

occlude an infusion tube passing through the occlusion arch.
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Another embodiment of the invention is directed to an attachable flow stop assembly for
use in occluding a tube of an infusion pump. The attachable flow stop assembly includes an
attachable occlusion arch and an attachable flow stop arm. More specifically, the attachable
occlusion arch includes tab structures to attachably couple to a pressure plate of an infusion
pump and the occlusion arch defines a passageway to at least partially surround a length of an
infusion pump tube. Further, the attachable flow stop arm is operatively coupled to the pressure
plate for movement adjacent the attachable occlusion arch in a spring-biased fashion to
selectively occlude the passageway defined by the occlusion arch.

According to an embodiment of the present invention, a method of assembling a cassette
for an infusion pump is provided. The method includes providing an infusion pump reservoir
cassette containing an interior reservoir bag and a top surface comprising a pressure plate. The
method also includes extending an infusion tubing, coupled to the reservoir bag at a location
proximate an opening in the pressure plate, through an aperture in an attachable flow stop
assembly and across the surface of the pressure plate. In this embodiment, the attachable flow
stop includes an attachable occlusion arch defining the aperture and having legs with one or
more tab members for providing coupled engagement and an attachable flow stop arm. The

method also includes securing the tab members to features in the pressure plate.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be more completely understood in consideration of the following
detailed description of various embodiments of the invention in connection with the
accompanying drawings, in which:

FIG. 1 is a perspective view of an assembled infusion pump arrangement, according to an
embodiment of the invention.

FIG. 2 is an exploded, fragmentary view of the pump assembly, according to an
embodiment of the invention.

FIG. 3 is an exploded view of flow stop assembly components, according to an
embodiment of the invention.

FIG. 4 depicts the flow stop assembly components of FIG. 3 coupled together in an
assembled fashion, according to an embodiment of the invention.

FIG. 5A is a perspective view of an embodiment of flow stop assembly components
coupled together in an assembled fashion, according to an embodiment of the invention.

FIG. 5B is a perspective view of a pressure plate including the flow stop assembly

components of FIG. 5A, according to an embodiment of the invention.
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FIG. 6 is a cross-sectional view of a pressure plate recess for placement of a flow stop
insert, according to an embodiment of the invention.

FIG. 7A is a perspective view of an exemplary pressure plate of an infusion pump
assembly of the prior art.

FIG. 7B is a top view of the free-flow control portions of an exemplary pressure plate of
the prior art.

FIG. 8 is an exploded view of an alternate embodiment of a flow stop assembly,
according to an embodiment of the invention.

FIG. 9 is an exploded view of an alternate embodiment of a flow stop arch, according to
an embodiment of the invention.

FIG. 10 is an exploded view of an alternate embodiment of a flow stop arch, according to

an embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention may be embodied in other specific forms without departing from the
essential attributes thereof, therefore, the illustrated embodiments should be considered in all
respects as illustrative and not restrictive.

In various embodiments of this invention an apparatus and method are disclosed for an
improved flow stop device for infusion pumps. Fig. 1 generally depicts an example of an
infusion pump 10 which includes a control module 12 and a cassette 14 in coupled arrangement.
Specifically, the cassette 14 includes a container portion 16 which defines a space for housing
and generally enclosing a bag or reservoir of medication and a pressure plate 18 extending across
the upper surface of the cassette. Control module 12 and cassette 14 may be of various designs,
sizes and shapes that are not limited to the sizes or types of pumps or cassettes as depicted in the
figures. Infusion pumps may include peristaltic pumps, roller pumps, expulsor pumps, or other
pumps. Cassettes are not limited to the large cassettes depicted in Fig. 1A and may be of any
size and shape. Cassettes may be disposable or reuseable and may be sealed or able to be readily
opened.

Although the flow stop device is largely set forth in this disclosure and figures as part of
a cassette 14 for an infusion pump, the flow stop device should not be view as limited to
implementation in such a cassette arrangement. In other embodiments, for example, the flow
stop may be readily implemented in a pressure plate design for an infusion pump that is used as

part of an administration set that is configured for use with an IV bag or other fluid source.
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Fig. 2 illustrates an exploded view of an infusion pump, with the control module 12 and
cassette 14 in a separated arrangement. More particularly, the control module 12 and cassette are
depicted as independently tilted such that the components on the lower surface of the control
module 12 and components on the upper surface of the pressure plate 18 are shown. A flow stop
assembly 20, tubing 22, and a medication bag 24 are represented in this figure as well. In the
embodiment shown, the flow stop assembly 20 includes an occlusion arch 28 and a flow stop
arm 30.

The lower surface of the control module 12 includes hinge pins 32 and a latching
mechanism 34 in a recess 35 that join the control module 12 and cassette 14 when the
components are coupled together. The control module 12 further includes an inlet valve 36, an
outlet valve 38 and a centrally located expulsor 40. Also, seen in Fig. 2 are an upstream
occlusion sensor 42, a downstream occlusion sensor 44, an air detector sensor 46 and a plurality
of cassette detection pins 48.

The pressure plate 18 shown in Fig. 2 includes a top and bottom surface, two side walls
52 as well as an upstream wall 54 and a downstream wall 56. The cassette 14 includes a source
of fluid contained within a bag 24 or a syringe (not shown). The bag 24 or other fluid reservoir
may also be positioned remote from the control module 12 and pressure plate 14. Pressure plate
18 includes a plurality of guides 62 positioned on the top of pressure plate 18 which keep tube 22
in place on pressure plate 18. Located intermediate at least one pair of guides 62 is a ramp
platform 63 for providing the correct height to a passing tube 22. Pressure plate 18 also includes
arail 64 and various supporting structures 65 which surround pressure plate 18.

As shown in the figures, pressure plate 18 attaches to the control module 12 with hooks
66 and loop 68. In particular, hooks 66 engage pins 32 of the control module 12, and loop 68 is
received within recess 35. Recess 35 includes a latch 34 which selectively engages loop 68 to
lock pressure plate 18 to the control module 12. When pressure plate 18 is locked to control
module 12, tube 22 is continually engaged by at least one of valves and expulsor features 36, 38,
and 40 such that the tube 22 is constantly occluded. When in operation, the valves and expulsor
selectively squeeze tube 22 against pressure plate 18 to effect the movement of fluid through
tube 22.

Also shown in Fig. 2 is flow stop assembly 20, made up of flow stop occlusion arch 28
and flow stop arm 30. Although not shown assembled into the pressure plate 18 in Fig. 2, the
flow stop assembly 20 can be understood as being adapted for assembly into the pressure plate

18 between the loop 68 and the central tubing support surface 70. The occlusion arch 28 is
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attachable to the pressure plate as it is adapted with snaps to secure into the features of the rail 64
and/or support structures 65 surrounding the center of the base plate 18.

Located adjacent the occlusion arch 28 is a recessed arca 74 and features that allow for
integration of a flow stop assembly 20. The flow stop arm 30 is spring biased via spring 78 and
generally extends partially across the opening provided by the occlusion arch 28. The purpose of
the integrated flow stop assembly 20 is to reduce the risk of medication free flow. In general,
the flow stop assembly 20 is able to accomplish this by spring-biased pressure contact of the
flow stop arm 30 against the tubing 22 passing through the occlusion arch 28. In other words,
the flow stop arm 30 is biased such that the opening of the occlusion arch 28 is reduced so that
the tubing passing through is interfered with and occluded. This will be shown and described in
greater detail in connection with the subsequent figures of the application.

Fig. 3 is an exploded view of an embodiment of a flow stop assembly 20. The assembly
allows for selectively occluding the tubing of an infusion pump and includes a flow stop
occlusion arch 28 and a flow stop arm 30.

The flow stop occlusion arch 28 is a multi-directional, elongate structure having a first
end 102 and a second end 104. The first end 102 shown in Figs. 3 and 4 has a tab retention
feature 106 for coupling to the raised rail 64 or corresponding supporting structures of the
pressure plate 18. The second end 104 has tab structures 108 enabling the occlusion arch to clip
beneath or within retention features found on the raised rail 64 or adjacent supporting structures.
Defined between the first and second ends 102 and 104 of the occlusion arch 28 is an aperature
110. This aperture 110 is shaped to surround an inserted infusion tube 22, for an infusion pump,
that may be threaded therethrough when in use. The arch 28 has both an upwardly projecting
portion 112 that forms a portion of the aperture 110 as well as an outwardly projecting portion
114 that forms a surrounding portion of the aperature 110 as well. The flow stop occlusion arch
28 is particularly advantageous as it is independently attachable and may remain detached from
the pump for an initial portion of time when assembling the cassette, including when one is
situating the tubing 22.

The flow stop arm 30 is a multi-directional body having a push tab 120 at one end and a
pivoting pin 122 at the other end. The intermediate body portion 124 of the arm 30 is narrow in
its width and extends in a multi-tiered fashion. The push tab 120 generally has a small flat top
surface 126 of converging shape. The bottom of the push tab 120 includes a conical protrusion
128 axially receivable within a spring member 78. Accordingly, a user can press vertically
downward against the top surface 126 of the push tab 120 against the bias of the spring 78 to

displace the flow stop arm when in operation. As depicted in Fig. 3, the pivoting pins 122
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extend horizontally from the sides of the flow stop arm 30 at the opposite end of the arm from
the push tab 120. The pins 122 are shaped for placement and pivotal coupling in the concave
arcuate surfaces 130 near the second end 104 of the occlusion arch 28. Further, when assembled,
the body portion 124 of the arm 30 is placed through the aperture 110 formed by the arch 28.
This arrangement causes the top surface 130 of the body of the arm to define the lower opening
of a passageway through the aperture 110 of the occlusion arch 28. Accordingly, depression of
the flow stop arm 30 will provide a greater opening through which an infusion tube 22 can pass.
Release of the arm 30 will result in an upward movement of the arm 30 and upper surface 130 to
provide a smaller passageway for an inserted infusion tube and will accordingly result in
occlusion of the tube when the arm 30 is not being depressed. This arrangement is illustrated
more fully in the assembled view of the flow stop assembly in Fig. 4.

Fig. 5A illustrates generally an alternate assembled view of an embodiment of flow stop
assembly 20 coupled together in an assembled fashion. In this embodiment the first end of the
occlusion arch 28 has alternate tabs 136 for snapping into the pressure plate rail 64 and
supporting structures.

Fig. 5B illustrates the flow stop assembly of FIG. 5A inserted into a pressure plate 18. In
general, the flow stop assembly extends horizontally across the pressure plate 18 of the pump
from the front of the pump to the back of the pump with one end located proximate the rail 64 on
side 150 and the other end of the assembly proximate the rail 64 and supporting structures on the
other side 152. Further, the flow stop assembly 20 generally rests within a vertically recessed
slot 74 within the pressure plate 18. The recess 74 traverses the pump from front side 150 to
back side 152 and is located between the between the loop 68 and the central tubing support
surface 70.

Fig. 6 is a cross-sectional view of the recess 74 of the pressure plate 18 in which the flow
stop assembly 20 is placed during manufacture and assembly of the cassette 14 or pressure plate
18. Unlike some prior art designs, the recess 74 does not include ramp-like features at the edges
of the pressure plate surface at locations 170 and 172, for example. By eliminating ramp-like
features at these locations, the new flow stop assembly 20 does not suffer from potential
unwanted back pressure effects that can impact the accuracy and desired operation of an infusion
pump 10.

Fig. 7A illustrates generally a pressure plate 200 of the prior art. Fig. 7B illustrates
generally a top view of an assembled pressure plate 200, infusion tubing 202 and a flow stop arm
204 of the prior art. These figures illustrate a prior art arrangement in which an occlusion arch

206 was integrally formed with the pressure plate 200.  Assembling this design during
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manufacturing is somewhat challenging. For example, in order to assemble tubing into the
configuration shown in Fig. 7B, it is necessary to thread tubing through the very narrow opening
in the arch created by the spring biased flow stop arm 204. Alternatively, allowing one to thread
this structure through an attachable arrangement, like that of embodiments of the present
invention, greatly reduces manufacturing difficulties and substantially reduces assembly costs.

Fig. 8 is an exploded view of an alternate embodiment of a flow stop assembly, with a
flow stop occlusion arch 328 and flow stop arm 330.

The occlusion arch 328 is a structural clip having a first end 332 and a second end 334.
Each of these ends has a pair of legs 335 equipped with tab retention features 336 for coupling to
the raised rail or corresponding supporting structures of the pressure plate 18. The tab retention
features 336 may clip beneath or within retention features found on the raised rail or adjacent
supporting structures of the pressure plate 18. Located between the first and second ends 332
and 334 of the occlusion arch 328 is an aperture 340. This aperture 340 is shaped to surround an
inserted infusion tube 22, for an infusion pump, that may be threaded therethrough when in use.
The arch 328 has both an upwardly projecting portion 342 that forms a portion of the aperture
340 as well as an outwardly projecting portion 344 that forms a surrounding portion of the
aperture 340 as well. The flow stop occlusion arch 328 is particularly advantageous as it is
attachable and may initially remain detached from the pump when assembling the cassette,
including situating the tubing 22.

The flow stop arm 330 is a multi-directional body having a push tab 350 at one end and a
pivoting pin 352 at the other end. The intermediate body portion 354 of the arm 330 is narrow in
its width and extends in a multi-tiered fashion. The push tab 350 generally has a small flat top
surface 356 of converging shape. The bottom of the push tab 350 includes a conical protrusion
358 axially receivable within a spring member 78. Accordingly, a user can press vertically
downward against the top surface 356 of the push tab 350 against the bias of the spring 78 to
displace the flow stop arm when in operation. The pivoting pins 352 extend horizontally from
the sides of the flow stop arm 330 at the opposite end of the arm from the push tab 350. The pins
352 are shaped for placement and pivotal coupling near the second end 334 of the occlusion arch
328. Further, when assembled, the body portion 354 of the arm 30 is placed through the aperture
340 formed by the arch 342. This arrangement causes the top surface 360 of the body of the arm
330 to define the lower opening of a passageway through the aperture 340 of the occlusion arch
328. Accordingly, depression of the flow stop arm 330 will provide a greater opening through
which an infusion tube 22 can pass. Release of the arm 330 will result in an upward movement

of the arm 330 and upper surface 360 to provide a smaller passageway for an inserted infusion
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tube and will accordingly result in occlusion of the tube when the arm 330 is not being
depressed.

Fig. 9 depicts an alternate embodiment of a flow stop arch design. This embodiment
depicts an alternate attachable flow stop arch component, occlusion arch 400, as well as retaining
features 410 and 420 that would be integrated into the pressure plate 18 of such a design.

The occlusion arch 400 is a structural clip having a first end 422 and a second end 424.
The first end 422 is equipped with a tab retention feature 426 for coupling to the recessed
structure 410 of the pressure plate 18. The tab retention features 426 may clip beneath or within
this recessed structure 410. The second end 424 includes a protrusion 428 that extends slightly
in a horizontally disposed direction. This protrusion 428 may be aligned to fit within a retaining
feature 420. A raised arch portion 430 comprises the central body of the occlusion arch 400
between the first and second ends 422 and 424. This raised arch portion 430 partially defines an
aperture in its interior. When the occlusion arch 400 is inserted into the respective retaining
features 410 and 420 the arch perimeter combines with the pressure plate to form an aperture
into which an infusion tube 22 may be inserted and threaded therethrough. The occlusion arch
could be used together with a flow stop arm in some embodiments. In other embodiments the
occlusion arch operates on its own to sufficiently compress a infusion tube for occlusion.

Fig. 10 depicts an alternate embodiment of a flow stop arch design. This embodiment is

largely the same as the one depicted in Fig. 9, but has a slightly different retaining feature 520
from the retaining feature 420 shown in Fig. 9. Specifically, the retaining feature allows access
from two sides. Accordingly, the ability to insert the protrusion 528 at the end 524 of the flow
stop arch component 500 from multiple directions is enabled.
Certain embodiments may further include a sensor as part of the infusion pump that could detect
the presence of the flow stop feature. This could be another sensor beyond the cassette detection
pins 48 or could utilize one of the pins 48. Accordingly, the pump 12 would alarm if it did not
detect the flow stop feature. This would also be beneficial in situations where the plate or
housing became detached from the pump 12, since the pump would sound an alarm.

The cassette for an infusion pump may be assembled by first providing an infusion pump
reservoir cassette containing an interior reservoir bag and a top surface comprising a pressure
plate. This method further includes extending an infusion tubing, coupled to the reservoir bag at
a location proximate an opening in the pressure plate, through an aperture in an attachable flow
stop assembly and across the surface of the pressure plate. The attachable flow stop includes an
attachable occlusion arch and an attachable flow stop arm. The attachable flow stop defines the

aperture, and has legs with one or more tab members for providing coupled engagement and an
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attachable flow stop arm. The method further includes securing the tab members to features in
the pressure plate.

It should also be appreciated that the exemplary embodiment or exemplary embodiments
are only examples, and are not intended to limit the scope, applicability, or configuration of the
invention in any way. Rather, the foregoing detailed description will provide those skilled in the
art with an enabling disclosure for implementing the exemplary embodiment or exemplary
embodiments. It should be understood that various changes can be made in the function and
arrangement of elements without departing from the scope of the invention as set forth in the
appended claims and the legal equivalents thereof.

The embodiments above are intended to be illustrative and not limiting. Additional
embodiments are within the claims. Although the present invention has been described with
reference to particular embodiments, workers skilled in the art will recognize that changes may
be made in form and detail without departing from the spirit and scope of the invention.

Various modifications to the invention may be apparent to one of skill in the art upon
reading this disclosure. For example, persons of ordinary skill in the relevant art will recognize
that the various features described for the different embodiments of the invention can be suitably
combined, un-combined, and re-combined with other features, alone, or in different
combinations, within the spirit of the invention. Likewise, the various features described above
should all be regarded as example embodiments, rather than limitations to the scope or spirit of
the invention. Therefore, the above is not contemplated to limit the scope of the present
invention.

For purposes of interpreting the claims for the present invention, it is expressly intended
that the provisions of Section 112, sixth paragraph of 35 U.S.C. are not to be invoked unless the

specific terms “means for” or “step for” are recited in a claim.

10
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CLAIMS

1. A pressure plate for attachment to an infusion pump, comprising:

a tubing support surface at least partially surrounded by a raised perimeter support
comprising a raised rail and a plurality of raised supporting structures;

a plurality of guide structures extending from the raised perimeter support that define a
passageway for an infusion pump tube; and

an attachable flow stop assembly, including:

an attachable occlusion arch including a plurality of tab structures that attachably couple
to the raised perimeter support, the occlusion arch further including an aperture configured to
surround an infusion pump tube threaded therethrough; and

an attachable flow stop arm operatively coupled to the raised perimeter support adjacent
the attachable occlusion arch in a spring-biased fashion such that the aperture in the occlusion

arch may be selectively occluded by the flow stop arm.

2. The pressure plate of claim 1, wherein the attachable flow stop is adapted to provide flow

stop detection features to a sensor on the infusion pump.
3. The pressure plate of claim 1, further including a ramp feature on the tubing support
surface proximate the passageway for the infusion pump tube to align the height of the infusion

pump tube.

4. The pressure plate of claim 1, wherein positive stops are provided to retain infusion pump

tubing to the tubing support surface.

5. The pressure plate of claim 1, wherein the attachable occlusion arch includes four tab

structures.

6. The pressure plate of claim 1, wherein the attachable occlusion arch includes three tab

structures.

7. The pressure plate of claim 1, wherein the raised perimeter support includes recesses in

the tubing support surface for retention of the tab structures.

11
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8. A cassette reservoir attachment of an infusion pump, comprising;:

a reservoir housing for enclosing a quantity of fluid;
an infusion tube to supply the fluid from the reservoir housing;
a pressure plate including:

a tubing support surface for supporting a section of the infusion tube extending
from the reservoir housing;

a plurality of retention and guide features formed in the tubing support surface;

a free flow protection device that prevents free-flow of fluid in the tube,
including;:

an attachable occlusion arch with snaps that attach to retention and guide features;
and

an attachable flow stop arm operatively coupled to the retention and guide
features for movement adjacent the attachable occlusion arch to selectively occlude an

infusion tube passing through the occlusion arch.

9. A cassette reservoir attachment of claim 8, wherein the reservoir housing is configured

for enclosing the quantity of fluid in a bag in the reservoir housing.

10.  An attachable flow stop assembly for use in occluding a tube of an infusion pump,
comprising:

an attachable occlusion arch including tab structures to attachably couple to a pressure
plate of an infusion pump, the occlusion arch defining a passageway to at least partially surround
a length of an infusion pump tube; and

an attachable flow stop arm operatively coupled to the pressure plate for movement
adjacent the attachable occlusion arch in a spring biased fashion to selectively occlude the

passageway defined by the occlusion arch.

11.  The attachable flow stop of claim 10, wherein the attachable occlusion arch includes four

tab structures.

12.  The attachable flow stop of claim 10, wherein the attachable occlusion arch includes

three tab structures.

12
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13. The attachable flow stop of claim 10, wherein the attachable occlusion arch contains an

aperture completely surrounding a length of an infusion pump tube.

14.  The attachable flow stop of claim 10, wherein the attachable occlusion arch partially

defines aperture passageway.

15. A method of assembling a cassette for an infusion pump, comprising:

providing an infusion pump reservoir cassette containing an interior reservoir bag and a
top surface comprising a pressure plate;

extending an infusion tubing, coupled to the reservoir bag at a location proximate an
opening in the pressure plate, through an aperture in an attachable flow stop assembly and
across the surface of the pressure plate, the attachable flow stop, including:

an attachable occlusion arch defining the aperture and having legs with one or more tab
members for providing coupled engagement;

an attachable flow stop arm; and

securing the tab members to features in the pressure plate.

16.  The method of claim 15, wherein the attachable occlusion arch includes four legs each

having as least one tab member.

17. The method of claim 15, wherein the attachable occlusion arch includes three tab
members.

18.  The method of claim 15, wherein the attachable occlusion arch entirely defines aperture
passageway.

19.  The method of claim 15, wherein the attachable occlusion arch partially defines aperture
passageway.

13
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